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INTRODUCTION

The following Technical Memorandum is prepared in fulfillment of

the requirements for Deliverable No. 4 under Flood Control District

of Maricopa County Contract FCD 88-66. The purpose of this

memorandum is to summarize failure hydrograph information. The

information summarized in this memorandum includes:

1. Routing of the 6-hour and 72-hour 1/2 probable maximum flood

(PMF) hydrograph through each FRS to evaluate the potential

for overtopping.

2. Based on the type of failure mechanism selected from Step 1

above, estimate' breach parameters such as breach size and

shape as well as formation time.

3. using the breach parameters estimated from the breach model

for the hydrograph which produced the highest peak discharge,

run the Dambreak-88 model for each failure scenario ~

develop failure hydrograp for 3 breach locations on the HQFRS

and 2 breach locations on the SBFRS.

The results of our analysis' presented in the following text and.,

appendices.

Routing of 1/2 PMF

The 1/2 PMF hydrographs reSUlting from the 6-hour and 72-hour

probable maximum precipitation (PMP) events were estimated and

presented in the Hydrology Report, Dambreak Analysis for Harquahala
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and Saddleback Flood Retarding structures, Volumes I and II, Carter

Associates, Inc., August 1990 (Hydrology Report). The respective

hydrographs were routed through the HQFRS and SBFRS to evaluate the

potential for overtopping. The HEC-1 computer model was used to

prepare this analysis. The detailed input to the model for each

FRS is presented in the Hydrology Report (Carter Associates, August

1990) and Appendix A of this memorandum. jfi 0

The results of the flood routing indicated that neither the HQFRS

or the SBFRS overtopped. The maximum stage obtained in our routing

analysis is given on Table 1. We concluded from this analysis that

the failure mechanism for each structure would be piping.

Failure Parameter

The failure parameters that were input into DAMBRK-88 were

approximated using the microversion of the National Weather Service

Breach Model dated January 1987. The failure parameters

approximated using this model were final breach dimensions and time

for breach formation. A copy of the input and output variable

names is provided in Appendix B.

The basic dam shape data was presented in the Hydrology Report

(Carter 1990). The properties of the materials comprising the

structures were selected based on data provided in references 2,

3, 4, 5, 6, 7, 8 and 9, professional judgment. A detailed summary

2
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of the values selected for each of the required input variables are

given in Appendix c.

Our analysis consisted of running the breach model for the 1/2 PMF

hydrographs resulting from the 6-hour and 72-hour PMP for each

structure. The breach analysis was conducted at three locations

on the HQFRS and two locations on the SBFRS (Figure 1).

The analysis at each breach location consisted of failing the

structure via piping for various initial water surface elevations.

The elevation at which the piping failure started were also varied.

These variations were conducted for both the 6-hour and 72-hour

events. !"he_indicator used in selecting the inflow hydrograph, the

breach size and the time for the breach to form was the peak breach

discharge.

The peak breach discharge from the HQFRS was obtained for the 1/2

PMF resulting from a 72-hour PMP (Table 2). The elevation at which

piping was started for the HQFRS breaches was selected to occur at

about 1/2 the distance between the crest and the bottom of the dam.

The initial reservoir water surface elevation at the time piping

started was selected to correspond to the maximum reservoir stage

during HEC-1 routing of the 72-hour 1/2 PMF event (Appendix A).

The peak discharge from the SBFRS was also obtained for the 1/2 PMF

resulting from a 72-hour PMP. The elevation was selected

to occur near the bottom of the SBFRS and the initial water surface

3
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~s selected to be at the maximum stage estimated during the HEC

1 routing of the 72-hour, 1/2 PMF event (Appendix A).

The breach dimensions selected to run the DAMBRK-88 model were

breach bottom width and time for breach formation. The breach

bottom width was selected as approximately the width that existed

at the time the peak discharge occurred while running the BREACH

model. The time for breach formation was selected as approximately

the time from when piping commenced to the time the peak breach

discharge occurred. A summary of the break analysis is provided

in Table 2. The detailed input and output for the 5 breaches

selected is given in Appendix B.

Dambreak Failure Hydroqraphs

The DAMBRK-88 model was run with the breach parameters listed in

Table 2. Carter Associates used BOSS DAMBRK prepared by Boss

Corporation. This micro-computer program is based around a highly

optimized version of two original programs written in 1984 and 1988

by Professor D. L. Fread, Senior Hydrologist with the Hydrologic

Research Laboratory, National Weather service, NOAA, Silver Spring,

Maryland 20910. It is our understanding that the Flood Control

District of Maricopa County has this model and using it is

acceptable in lieu of the National Weather Service version.

4
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The Dambreak model was run for piping failures at each of the five

assumed failure locations for the 1/2 PMF resulting from the 72

hour PMP.

Problem option No. 13 was selected for estimating the outflow

hydrograph from each piping breach. The input data used in DAMBRK

for each of the breach locations is given in Appendix D. Also

included in Appendix D is a summary of breach discharge and breach

discharge times. A summary of peak breach discharge for each of

the five breach locations is given in Table 3.

5
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TABLE 1

SUMMARY OF ROUTING OF 1/2 PMF HYDROGRAPHS

ELEV. ELEV.
DAM PMP MAX

FRS CREST STORM STAGE

Harquahala (HQ) 1419.70 6-hour 1415.41
72-hour 1418.48

Saddleback (SB) 1193.33 6-hour 1190.83
72-hour 1192.07
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TABLE 2

I SUMMARY OF BREACH ANALYSIS

I Time
for

"\0 Initial Initial Peak Breach Breach
Breach W. S. Breach Discharge Botton

FRS Location PMP Elev. Elev (cfs) Width

I HQ East 6-hr. 1415.4 1397.8 146437 307 3.2
72-hr. 1418.5 1397.8 217237 420 3.1

\ \ ,...,

I HQ Middle 6-hr. 1415.4 1404.9 120725 578 3.6
72-hr. 1418.5 1404.9 203186 788 3.1

I HQ West 6-hr. 1415.4 1407.9 71888 563 4.5
72-hr. 1418.5 1407.9 137821 793 3.5

I
SB North 6-hr. 1190.80 1183.50 6537 122 5.8

72-hr. 1192.00 1183.50 11835 201 5.4

SB South 6-hr. 1190.80 1176.90 11844 64 3.4

I 72-hr. 1192.00 1176.90 18061 100 3.7

I
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TABLE 3

SUMMARY OF DAMBRK FAILURE HYDROGRAPH ANALYSIS

PEAK
BREACH DISCHARGE

FRS LOCATION PMP (cfs)

HQ East 72-hour 185,478v1

HQ Middle 72-hour 155,725 V'

HQ West 72-hour 117,823 v

SB North 72-hour 12,054 V

SB South 72-hour 18,480 V'
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APPENDIX A

HEC-1, 1/2 PMF INFLOW HYDROGRAPH ROUTING

HQFRS OUTPUT, 72-HOUR PMP, 1/2 PMF, ROUTED THROUGH HQFRS
HQFRS OUTPUT, 6-HOUR PMP, 1/2 PMF, ROUTED THROUGH HQFRS

SBFRS OUTPUT, 72-HOUR PMP, 1/2 PMF, ROUTED THROUGH SBFRS
SBFRS OUTPUT, 6-HOUR PMP, 1/2 PMF, ROUTED THROUGH SBFRS
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Rlij'WFF SliMt1ARY
FLOW IN CUBIC FEET PER SEC~~D

TH1E IN HOURS, AREA IN SQUARE MILES

PEAK TIt1E OF AVERAGE FL~A FOR MAXIMl~ PERIOD BASIN NAXIt1Ul'1 TIt1E OF
OPEPATION STATIC~'i FLOI,~ PEAK AREA STAGE t1AX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
l-jS-l 29720. 48.50 21585. 9352. 3833. 30.54

HYDROGRAPH AT
WS-2 47532. 48.25 34292. 14727. 5987. 48.63

HYDROGPAPH AT
~!S-3 13695. 48.00 9676. 3930. 1601. 12.87

HYDROGRAPH AT
1;)5-4 11846. 48.00 8302. 3433. 139'1. 11.25

4 COt18lNEO AT
CP-l 101520. 48.00 72793. 31422. 12819. 103.29

DPJERSION TO
o.5PI'1P 50760. 48.00 36396. 15711. 6410. 103.29

HYDROGRAPH AT
HGHYD 50760. 48.00 36396. 15711. 6410. 103.29

ROUTED TO
HGFRS 13663. 51.50 13286. 10231. 3977 . 103.29

1418.48 51.50
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Rlf~OFF SUMt1ARY

I FLO~ IN CUBIC FEET PER SECOND

I

TIME IN HOURS, AREA IN S~UARE tlI LES

I PEAK TIME OF A\JERAGE FLOW FOR t1AXIMUt'1 PERIOD BASIN MAX Ir1Ut1 TIt1E OF
OPERATION STATION FLOI,~ PEAK AREA STAGE t1AX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

·1 HYDROGPAPH AT
+ l~S-l 50678. 4.17 25795. 6703. 6456. 30.54

1+ HYOROGRAPH AT
l,iS-2 80830. 4.08 40070. 10351. 9970. 48.63

1+ HYDROGRAPH AT
I,~S-3 41398. 2.75 11093. 2782. 2680. 12.87

1+
HYDROGRAPH AT

WS-4 27514. 3.17 9642. 2432. 2342. 11.25

4 COt1BINED AT

1+ CP-l 162504. 3.92 86009. 22267. 21448. 103.29

DIVERSION TO

1+ o.5Pi'1P 81252. 3.92 43004. 11134. 10724. 103.29

HYDROGRAPH AT

1+ HOHYD 81252. 3.92 43004. 11134. 10724. 103.29

ROUTED TO
+ HQFRS 9002. 7.92 8255. 4878. 4698. 103.29

1+ 1415.41 7.92

I *** NORt1AL END OF HEC-l *n
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'I HEC-l INPlfT PAGE 2

I
LINE ID •••..••1.••..•.2......•3...•.•. 4....•••5......•6.•.•.••7....••.8•••••.•7......10

43 KK ltlS-6 WATERSHED NO.6 DRAINING TO GRANITE REEF AQUEDUCT DIKE

I 44 SA 5.65
45 LS 0 89
46 UD 0.80

I 47 KK CP-3
48 I<M COMBINE 30Y. SPLIT FLOW FROM WS-5 TO ltlS-6
49 HC 2

I 50 KK CP-4
51 I<M COMBINE WATERSHEDS 5, 6 &7

I 52 HC 2

53 KK GRAD

I
54 Kt1 GRANITE REEF AQUIDUCT DIKE (REACH 6)
55 I<M DISCHARGE THRU 5-72" PIPE OVERCHlfTES AND OVER DIKE
56 RS 1 STOR 0 0
57 f}J 50 65 105.3 271.3 590 1101.3 1815.5 2987 4300 5570

I 58 f}J 6940 7080 7220 7360 7500 7640 7780 8060
59 SE 1380.6 1381.5 1382 1384 1386 1388 1390 1392 1394 1396
60 SE 1398' 1398.25 1398.5 1398.75 1399 1399.25 1399.5 1400

I 61 SQ 0 60 105 370 765 1240 1600 1890 2130 2340
62 SO 5125 13015 26780 44400 65135: 89648 117485 181145

I
63- KK OlfT 4. ' OVERCHlfTE AND FLW OJER DIKE DRAINING EAST OF PROJECT
64 I<M ~ERCHlfTE AND FLOW OVER DIKE DRAINING TO SBFRS
65 DT 8-12
66 DI 0 60 105 370 765 1240 1600 1890 2130 2340

I 67 DI 5125 13015 26780 44400 65135 89640 117485 181145
68 DO 0 0 5 50 125 220 300 360 410 450
69 DO 495 500 505 510 . 515 1588 3547 9083

I 70 KK 8-12
71 KN REINSTALL 8-12j OVERCHlfTE AND FLOW OJER DIKE INTO

I
72 I<M WATERSHED NO.8 AND/OR 12
73 DR 8-12

74 KK 10-8 OVERCHlfTE AND FLOW OVER DIKE DRAINING TO WATERSHED NO.8

I 75 I<M FLOW OVER DIKE DRAINING INTO WATERSHED NO. 12
76 DT TO-12
77 01 0 0 5 50 125 220 300 360 410 450

I 78 01 495 500 505 510 515 1588 3547 9083
79 DQ 0 0 0 0 0 0 0 0 0 0
80 DO 0 0 0 0 0 609 1722 4872

I 81 KK CH-8
82 I<M ROlfTE FLOWS FROM OVERCHlfTE TO CP-5
83 RN 0.20 .3

I
I
I
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'1 HEC-I INPUT PAGE 3

LINE ID•.••••.1.•...••2••••..•3.•..•.•4•••.•••5••••.••6....... 7•.•••.•8•••••.•9.••••. 10

I .
84 KK lrIS-8 WATERSHED NO. 8 DRAINING TO CP-51DIVERSION

I 85 SA 0.9
86 lS 0 92
87 UD 0.22

I 88 KK CP-5
89 KM CII1BINE WS-8 ItlD CH-8
90 HC 2

I 91 KK TO-9 SOY. DRAINS TO WATERSHED NO. 9
92 KM 501. DRAINS TO WATERSHED NO. 10

I 93 DT TO-I0
94 DI 0 100000
95 09 0 50000

I 96 KK CH-9
97 KM ROUTE FlWS FRcti DIVERSION (CP-5) TO SBFRS
98 RH 0.38 .•3

I 99 KK lrIS-9 WATERSHED NO. 9 DRAINING TO SBFRS
100 SA 1.67

I 101 LS 0 86
102 UD 0.39

I
103 KK CP-6 ..
104 KM CII1BINE WS-9 ItlD CH-9
105 HC 2

I 106 KK TO-I0
107 KM REINSTALL TO-I0; 501. DIVERSION IN WATERSHED NO.8
108 DR TO-I0

I 109 KK CH-I0
110 KM ROUTE FLOWS FRcti DIVERSION (CP-5) TO SBFRS

·1
111 RH 2 0.46 .3

112 KK WS-I0 WATERSHED NO. 10 DRAINING TO SBFRS
113 SA 2.11

I 114 LS 0 84
115 un 0.46

I 116 KK CP-7
117 KM COMBINE WS-IO CH-IO
118 HC 2

I 119 KK 145-11 WATERSHED NO.l1 DRAINING SBFRS
120 SA 6.35
121 l5 0 87

I 122 un 0.52

I
I
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LINE ID .•••••• 1••••••.2..•••..3..•••.•4••••••.5•.••••.6•.••..•7....•.•8.•.••••? ..... 10

I .

123 KK TO-12

I 124 KH REINSTALL DIVERSION FROM FLOW OVER DIKE
125 DR TO-12

I
126 KK CH-12
127 KH ROllTE FLOWS FROM GRA DIKE TO SBFRS
128 Rtf 4 1.15 .3

I 129 KK 1015-12 WATERSHED NO.12 DRAINING TO SBFRS
130 SA 6.71
131 LS 0 85

I 132 VD 1.15

133 KK CP-12

I
134 I<H COMBINE 1015-12 AND CH-12
135 HC 2

136 KK WS-13 WATERSHED NO.13 DRAINING SBFRS

I 137 SA 4.46
138 LS 0 a8
139 UD 0.55

I 140 KK SBFRS TOTAL FLOW TO SBFRS
141 HC 5

I
-.

142 KK SBHYD SOY. OF PHF HYDROGRAPH FOR ROllTING THRU SBFRS
143 KO 2 0
144 DT 0.5FR5

I 145 01 o 1000000
146 DG o 500000

I
147 KK SBFRS
148 KO 2 2
149 I<H PRINCILAL &EMERGENCY SPILLWAY IS 1-10'X a' CBe
150 I<H INVERT= 1176.9 AND CREST OF DAM = 1193.0

I 151 KH DISCHARGE AT ELE. 1193.0 = 1315.0 CFS
152 RS 1 STOR 0 0
153 $V 0 21 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6

I 154 SE 1175.0 1178.1 1179.5 1181.5 1183.5 1185.5 1187.5 1189.5 1191.5 1193.5
155 sa 0 10 60 230 470 700 900 1080 1210 1350
156 ST 1193 16185 2.67 1.5

I
157 22

I
I
I
I



I
Rlt~OFF SlffiARY

I
FLOW IN CUBIC FEET PER SEC~~D

TIME IN HOURS, AREA IN SQUARE HILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMltI PERIOD BASIN HAXIMltI TIME OF

I OPERATI(t~ STATI~ FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR

1+ HYDR06RAPH AT
WS-5 16581. 48.00. 11710. 4935. 2029. 16.01

1+
DIVERSI~ TO

TO-6 ,4974. 48.00 3513. 1480. 609. 16.01

HYDR06RAPH AT

1+ 10-7 11607. 48.00 8197, 3454. 1420. 16.01

ROUTED TO

1+ CH-7 11549. 48.50 8181. 3454. 1420. 16.01

HYDROGRAPH AT

I
+ WS-7 33207. 48.25 23757. 10186. 4191. 33.07

2 CII1BINED AT
+ CP-2 44695. 48.25 31938. 13640. 5611. 49.08

I HYDROGRAPH AT
+ TO-6 4974. 48.00 3513. 1480. 609. .00

I ROUTED TO
+ CH-6 4947. 48.50 3505. 1480. 609. .00

I HYDROGRAPH AT
+ WS-6 5968. 48.00 4189. 1734. 709. 5.65

I 2 Cot1BINED AT
+ CP-3 10802. 48.00 7608. 3213. 1318. 5.65

I
2 CII1BINED AT

+ CP-4 55437. 48.25 39492. 16852. 6929. 54.73

I
ROUTED TO

+ GRAD 55347. 48.25 39489. 15464. 6064. 54.73
+ 1398.88 48.25

I DIVERSI~ TO
+ 8-12 513. 48.25 508, 494. 324. 54.73

I
HYDROGRAPH AT

+ OUT 54834. 48.25 38981. 14970. 5740. 54.73

HYDROGRAPH AT

I + 8-12 513. 4.8.25 508. 494. 324. .00

DIVERSI~ TO

I + TO-12 O. 48.25 O. O. O. .00

HYDROGRAPH AT

I
+ TO-8 513. 48.25 508. 494. 324. .00

ROUTED TO
+ CH-8 513. 48.50 508. 494. 322. .00





SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATI~~ SBFRS

p~ 1 ••.•...•..•.•.. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATI~~ 1175.00 1193.00 1193,00
STORAGE O. 7012, 7012.
OUTFLo..I 0, 1315, 1315,

RATIO WlXINI.t1 WlXINUN WlXINUN WlXIMI.t1 DURATIltl TIME OF TINE OF
OF RESERVOIR DEPTH STORAGE OUTFLo.~ OVER TOP WlX OUTFLo..I FAILURE

PNF W.S,ELEV OVER DAN AC-FT CFS HOURS HOURS HOURS

1.00 1192,07 •00 5950. 1250 • .00 54.75 .00

I
I
I
I
I
I fff NORMAL END OF HEC-l fff

I
I
I
I

I
I

I

I
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I HEC-l INPUT PAGE 2

I
LINE 10 ...••.•1.•.....2.••....3.......4.•..•.•5••..•..0...•.•.7....••.8..•.••.9...••• 10

~2 KK CP-3

I ~3 KH COMBINE 30r. SPLIT FLOW FROM WS-5 TO WS-6
~~ HC 2

I
~5 KK CP-4
46 KH COMBINE WATERSHEDS 5, 6 &7
47 HC 2

I 48 KK GRAD
~9 KH GRANITE REEF AQUIDUCT DIKE (REACH 6)
50 KH DISCHARGE THRU 5-72" PIPE OVERCHUTES AND OVER DIKE

I 51 RS 1 STOR 0 0
52 SV o 50 65 105.3 271.3 590 1101.3 1815.5 2987 4300 5570
53 SV 6940 7080 7220 7360 7500 7640 7780 8060

I
54 SE 1380.6 1381.5 0 1382 1384 1386 1388 1390 1392 1394 1396
55 SE 1398 1398.25 1398.5 1398.75 1399 1399.25 1399.5 1400
56 SQ 0 600 105 370 765 1240 1600 1890 2130 2340
57 SQ 5125 13015 26780 44400 65135 89640 117485 181145

I 58 KK OUT OVERCHUTE AND FLOW OVER DIKE DRAINING EAST OF PROJECT
59 KH OVERCHUTE AND FLOW OVER DIKE DRAINING TO SBFRS

I 60 DT 8-12
61 DI 0 60 105 370 765 1240 1600 1890 2130 2340
62 DI 5125 13015 26780 44400 65135 89640 117485 181145

I
63 DQ 0 0 5 50 125 220 300 360 410 450
64 DO 495 500 505 510 515 1588 3547 9083

65 KK 8-12

I 66 KH REINSTALL 8-12; OVERCHUTE AND FLOW OVER DIKE IttrO
67 KH WATERSHED NO.8 AND/OR 12
68 DR 8-12

I 69 KK 10-8 OVERCHUTE AND FLOW OVER DIKE DRAINING TO WATERSHED NO.8
70 KH FLOW OVER DIKE DRAINING INTO WATERSHED NO. 12

I
71 DT TO-12
72 DI 0 0 5 50 125 220 300 360 410 450
73 Dl 495 500 505 510 515 1588 3547 9083
74 DQ 0 0 0 0 0 0 0 0 0 0

I 75 DQ 0 0 0 0 0 609 1722 4872

76 KK CH-8

I 77 KH ROUTE FLOWS FROM OVERCHUTE TO CP-5
78 RI1 2 0.20 .3

I
79 KK WS-8 WATERSHED NO. 8 DRAINING TO CP-5/DIVERSION
80 SA 0.9
81 lS 0 92
82 UD 0.22

I
I



,"'.

I
I HEC-l lNPIIT -, PAGE 3

LINE 10••••.••1•.••.•.2....•••3.•••.••4.•.....5•...•..6..•..•.7••....•8•.....•9.••••• 10

I
83 KK CP-5

I
84 J(H COMBINE WS-B At~D CH-B
85 HC 2

86 KK TO-9 501. DRAINS TO WATERSHED NO. 9

I 87 J(H 501. DRAINS TO WATERSHED NO. 10
88 DT TO-I0
89 DI 0 100000

I 90 DG 0 50000

KK CH-991

I
92 J(H ROIITE FlOYS FROM DIVERSION (CP-5) TO SBFRS
93 RN 4 0.38 .3

94 KK WS-9 WATERSHED NO. 9 DPAINING TO SBFRS

I 95 BA 1.67
96 LS 0 86
97 UD 0.39

I 98 KK CP-6
99 J(H COMBINE WS-9 ~D CH-9

I
100 HC 2

101 KK TO-I0
102 J(H REINSTALL TO-I0j 501. DIVERSION IN WATERSHED NO.8

I 103 DR TO-I0

104 KK CH-I0

I 105 J(H ROUTE FLOWS FROM DIVERSION (tp-5) TO SBFRS
106 RN 5 0.46 .3

I
107 KK WS-I0 WATERSHED NO. 10 DRAINING TO SBFRS
108 BA 2.11
109 LS 0 84
110 UD 0.46

I . --.'" ~ ...
111 KK CP-7
112 J(H COMBINE WS-I0 CH-I0

I 113 HC 2

114 KK WS-ll WATERSHED NO.ll DRAINING SBFRS

I
115 BA 6.35
116 LS 0 87
117 UD 0.52

I 118 KK TO-12
119 J(H REINSTALL DIVERSION FROM FLOW OVER DIKE
120 DR TO-12

I
I



I
I HEC-l INPUT

.
PAGE 4

LINE ID.•. II •• 1.••....2.•..•..3•• II ••• 4.....••5.. II II •• 6.•. 11 •• 7.• II •••8.• II' •.• 9.•.•.. 10

I 121 KK CH-12

I
122 Kt1 ROUTE FLWS FRCtI GRA DIKE TO SBFRS
123 RN 12 1.15 .3

124 KK W5-12 WATERSHED NO.12 DRAINING TO SBFRS

I 125 BA 6.71
126 LS 0 85
127 UD 1.15

I 128 KK CP-12
129 Kt1 CCtlBINE WS-12 AND CH-12

I
130 He 2

131 KK WS-13 WATERSHED NO.13 DRAINING SBFRS
132 BA 4.46

I 133 LS 0 88
134 UD 0.55

I
135 KK SBFRS TOTAL FLOW TO SBFRS
136 HC 5

137 KK SBHYD SOY. OF PHF HYDROGRAPH FOR ROUTING·THRU SBFRS

I 138 KO 2 0
139 DT 0.5FRS
140 DI o 1000000

I 141 DG o 500000

142 KK SBFRS

I
143 KO 2 2
144 Kt1 PRINCILAL &EMERGa~cy SPILLWAY IS 1-10/X 81 CBC
145 Kt1 INVERT= 1176.9 AND CREST OF DAM = 1193.0
146 Kt1 DISCHARGE AT ELE. 1193.0 = 1315.0 CFS

I 147 RS 1 .STOR 0 0
148 fN 0 21 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6
149 SE 1175.0 1178.1 1179.5 1181.5 1183.5 1185.5 1187.5 1189.5 1191.5 1193.5

I 150 sa 0 10 60 230 470 700 900 1080 1210 1350
151 ST 1193 16185 2.67 1.5
152 ZZ

I
I
I
I
I



,.
'.

I
I

.
RltfOFF SltmRY

FUM IN CUBIC FEET PER SEC~D

I TIME IN HOURS, AREA IN SGUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

I
OPERATI~ STATI~ FLW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

I WS-5 38477. 3.50 15084. 3822. 3682. 16.01

DIVERSI~ TO

I TO-6 11543. 3.50 4525. 1147. 1105. 16.01

HYDROGRAPH AT

i TO-7 26934. 3.50 10559. 2676. 2577. 16.01

ROUTED TO
+ CH-7 26539. 3.92 10553. 2676. 2577. 16.01

I HYDROGRAPH AT
+ WS-7 67695. 3.83 30831. 7895. 7605. 33.07

I 2 Cit1BINEO AT
+ CP-2 94085. 3.83 41379. 10571. 10182. 49.08

I ..
HYOROGRAPH AT

TO-6 11543. 3.50 4525. 1147. 1105. .00

I ROUTED TO
CH-6 11370. 3.92 4523. 1147. 1105. .00

I HYDROGRAPH AT
WS-6 16168. 3.17 5284. 1330. 1281. 5.65

I
2 Cm-lBINED AT

CP-3 22844•. 3.42 9767. 2477. 2386. 5.65

2 Cit1BINED AT

I CP-4 115709. 3.83 51125. 13048. 12568. 54.73

ROUTED TO

I GRAD 114375. 4.00 38247. 11245. 10832. 54.73
1399.47. 4.00

I
DIVERSI~ TO

8-12 3328. 4.00 858. 504. 486. 54.73

HYDROGRAPH AT

I OUT 111047. 4.00 37389. 10741. 10346. 54.73

HYDROGRAPH AT

I 8-12 3328. 4.00 858. 504. 486. .00

DIVERSI~ TO

i TO-12 1598. 4.00 . 201. 50. 48. .00

HYDROGRAPH AT
+ TO-8 1731. 4.00 657. 454. 437. .00



------~

ROUTED TO , .

'1+ CH-8 1672. 4.25 657. 451. 434. •00

HYDR06RAPH AT
+ W5-8 4986. 2.42 883. 221. 213. .90

I
..

2 CttlBINED AT
+ CP-5 5013. 2.42 1408. 671. 647. .90

I DIVERSI(l-4 TO
+ TO-I0 2507. 2.42 704. 336. 324. .90

1+ HYDR06RAPH AT
TO-9 2507. 2.42 704. 336. 324. .90

I ROUTED TO
CH-9 2226. 2.83 703. 333. 321. .90

I HYDR06RAPH AT
W5-9 6671. 2.67 1504. 376. 362. 1.67

I
2 COOBINED AT

CP-6 8555. 2.67 2188. 709. 683. 2.57

HYDR06RAPH AT

I TO-I0 2507. 2.42 704. 336. 324. .00

ROUTED TO

I CH-I0 2194. 2.92 703. 332. 320. .00

HYDR06RAPH AT
+ WS-I0 7547. 2.75 1842. 461. 444. 2.11

I 2 CttlBINED AT
+ CP-7 9414. 2.75 2528. 793. 764. 2.11

I HYDROGRAPH AT
+ WS-11 22382. 2.83 5795. 1452. 1399. 6.35

- HYDR06RAPH AT
TO-12 1598. 4.00 201. 50. 48. .00

I ROUTED TO
CH-12 1306. 5.25 201. 50. .48. .00

I HYDROGRAPH AT
WS-12 14446. 3.58 5883. 1489. 1434. 6.71

I
2 CttlBINED AT

CP-12 14446. . 3.58 6084. 1539. 1483. 6.71

I
HYDR06RAPH AT

WS-13 15578. 2.83 4128. 1035. 997. 4.46

5 CttlBINED AT

I SBFRS 63083. 2.83 20662. 5529. 5325. 22.20

DIVERSI(l-4 TO

I 0.5FRS 31541. 2.83 10331. 2764. 2663. 22.20

HYDROGRAPH AT

i SBHYD 31541. 2.83 10331. 2764. 2663. 22.20

ROUTED TO
+ SBFRS 1167. 7.25 1158. 1033. 995. 22.20



I
I S!.t'WlRY OF {)Ali OJERTOPPING/BREACH ~LYS1 S FOR STAT1(tl SBFRS

I PL.m 1 ..................... INITIAL VALUE SPILLWAY CREST TOP OF {)Ali
ELEVATI~ 1175.00 1193.00 1193.00
STORAGE O. 7012. 7012.

I OlJTFLCU O. 1315. 1315.

I
RATIO fW:IMLt1 fW:IMLtl MAX1MLtl HAX1MLt1 DURATI~ TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OlJTFLCU OJER TOP MAX OlJTFLCU FAILURE
PNF W.S.ELEV fNER {)Ali AC-FT CFS HOURS HOURS HOURS

I 1.00 1190.83 •00 4698 • 1167. .00 7.25 .00

'~If NORMAL END OF HEC-l III

I
I
I
I
I
I
I
I

I
I
I
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APPENDIX B

BREACH MODEL INPUT AND OUTPUT VARIABLES



00

~SSAc.;Z - 2UA4

A-I

Initial elevation (ft) of water sur~ace in reservoir
at c: a o.

~levation of cop of dam.
~levat1on of bottom of dam (usually original sc~eam

bed elevation).
elevation at which piping failure c~mmences (it no

piping failure is simulated, leave blank).
~levation of spillway crest (if no spillway, leave

blank) •

Inflow (~fs) to ~eservoi:. ! subscript goes f~om 1
to 8. Inflow hydrograph ~y be defined with from 2
co 8 values.

1"1me (hrs) a::isociat~d wicn ,~L:l( £) :eservoir inflow.

Surface area (acres) of reservoir. I subscript goes
from 1 to 8. Surface area is defined ac from 2 to
8 elevations starting at the highest elevation and
proceeding to the re$ervoi: bottom.

Elevation (ft) associated wit~ &SA(!) surface area.

tiU
liL

Any message such as name of dam, message may be < 80
characters.

ll.SA( !)

tiSA( 1)

I~PUT DATA FO& BKEACi ~ROSION ~ODEL (B~~CR): VERSION 1/2/85

uaca Desc~ipcion and Input Fo~~,

til, ijU, aL, ijPI, HSF, - 5F10.2

qI~(I) - dflO.2

TI.N(I) - 8F10.2

RSA.(I) - 8FlU.2

HSA(I) - dFlU.2

(2)

(1)

Caret
No.-

(3)

( 4)

( 6)

0(5)

1
I
1
1
I
100

I
1
1
I
1
1
I
1
1
I
I
1
I



I
I ·~rd

No. Data Description and In?ut Format

I
I

lU, lD, lC, PORW, GL, GS, VHF - 7F10.2

D5ue, PORC, uwe, CNC, AFRC, COHC, UNFCC - 3F10.2, F10.4, 3FIO.2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(7)

( 8)

ZU

ZD

ZC

PUL{W

GL

VMP

D5UC

PORC

UWC

CNC

AFRC

COMC

UNFCc;

." -.- ~" ,:

.-.... ~ .. ~ ..;;, -"';'-~•.-' ..
: '.~:'..;, .....

Slope of upstream face of dam [1 (vertical) : ZU
(horizontal) J

Slope of downstream face of dam (1 (vertical) : ZD
(horizontal) 1

Average slope of upstr~am and downstream faces of
inner core of dam [1 (vertical) : ZG (horiz.)j. If
no inner core, leave blank.

Ratio of total pore space of dam material which
contains water (0.0 to 1.0)

Average length of grass (inches). If no grass, leave
blank.

Condi~ion of stand of grass. If good, GS~l.O; if
poor stand or no grass exists, GSaO.O.

~ximum permissible velocity (ft/sec) for grass-lined
channel before grass cover is eroded away. Can
vary from J to 6 ft/sec. If no grass, leave blank.

uSU (mm) grain size of inner core material (50%
finer). If no core, leave blank.

Porosity ratio of inner core material. If no core,
leave blank.

Uni~ weight (lb/rt J ) of inn~r core material. If no
core, leave blank.

Manning n of inner core ma~erial. If left blank, it
will be computed from ~ne Strickler equation which
is a function of the grain size. Ii a value
greater than 0.99 is entered, it will be computed
from a Moody diagram (Darcy f vs. D5U relation
ship). If no core, l~ave blank.

Internal friction an51e (degree) of inner core
materiaL If no core, leave blank.

Cohesive strength (lb/ft 2) of inner core material.
If no core, leave blank. .

Katio of DYO to 03U grain sizes of inner core
material. If. no core, leave blank. If core exists
and left blank, default value i~ 10.

A-2

I
I
I
I


I
I
I
I
.1

I
I
I.



Data De9c~iction and Inouc.Fo~t

..

050(mm) of outer ~terial of dam (50% finer).
Porosity ratio of ~uter ~terial.

Unil: ~eight (lo/f: ) of outer material.
Manning n of outer ~terial. If left blank, i~ ~ll

be computed from the Strickler Equation ~ich i~ a
function of the grain size. Il a value greater
than 0.99 i~ entered, it will be computed from a
Moody diagram (Darcy r va. 050 relationship).

Internal friction angle ~degree) of outer material.
Cahesive strength (lo/ft ) of outer material.
Ratio of 090 to 030 grain size of outer ~terial. If

left blank, default value is 10.

A-3

-,

Ratio of breach width to flow depth for initial
rectangular-shaped breach. Range of values are:
1< B < 2. Usually use 2.0 for overtopping failure
and 1.0 for a piping failure. If left blank,
Bll - 2. .

Width (ft) of crest of dam (can be zero).
Length (ft) of crest of dam.
Bottom slope (ft/mile) of downstream river for first
f~ thousand feet below 'the dam.

Width (ft) of valley for which SM is applicable.
Manning n of valley for ~hich SM is applicable.
050 (mm) grain size of material composing ~he ~op

one-foot of the downstrea~ fac2 of ~he dam. II
left blank, OSODF-050S.

Ratio of 090 Co 030 grain size of material of
downstream face. If left blank, UHFCDF-3.0 vhen
050DF>O.O, or UNFCDF-UNlCS when D50DFaO.0.

0.505
PORS
mJS
CiS

AFRS
CORS
UNFCS

BR

'W"'V
CNV
0500r

0505, PORS, rnws, ~S, AFRS, CO~~, ~FCS - 3FIO.2, :10.4, 3F10.2

If dam material is homogeneous, use the outer layer to represent the
entire homogeno~ dam ~terial.

BR, ~C, caL, SM, ~, ~. O.sODF, UNFCDF - 5FIO.2, FIO.4

~rd

No.

(9)

NOl:e:

(10)

II
II
II
II
II
II
II
II
II
II
II
fl
I
I
I
I
I
I
I.



DTH. DBG, H. TEH. ERR. FPT - 2FI0.3, 4FI0.2

Data Description and Input Format

Omit cards no. (12) and (13) if spillway crest elev., HSP, (card no.
2) is blank or zero.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Card
~.

(11)

Note:

(12)

(13)

DTH

DBG

-H

TEH
ERR

FPT

SPQ(I) - aFlO.2

SPQ(I)

SPH(I) - BFIC.2

SPH(I)

Basic time step size (hr). 0.02 < DTH < 0.20, lower
values for mart-made dams, larger values for large
landslide dams. If lefe blank. DTH = 0.05.

Output control parameter. DBG = 0.0, minimal output
of discharge hydrograph only. DBG. 0.001, output
at each time step + hydrograph. DBG = 0.002,
output at each iteration of each time step +

·hydrograph. DBG = 0.003, maximum output.
Initial depth (ft) of breach along the downstream

face of dam for overtopping failure. Initial width
of pipin~ breach. Usually, 0.1 < H < 1.0. If left
blank. H a 0.10.

Duration (hrs) of simulation.
Error tolerance in iterative solution, expressed as a

percentage ratio (0.1 < ERR < 1.0). If left
blank, ERR = 0.10.

Interval of time steps at which computed discharges are
plotted. (1. < FPT < 10.) If left blank. FPT • 1.0.

Spillway flow (cfs). I subscript goes from 1 to 8.
Spillway flow is defined for from 2 to a elevations
starting at the spillway crest eleVa and proceeding
upwards until maximum spillway discharge is
specified.

Elevation (ft) associated with SPQ(I) spillway flow.

I
I
I
I
I
I
I
I
I
~

I
I
I
I

t

I
,

I
!

.
I

,

I
..~



nrE roUOllING StJ1'4!'.Aa.Y INFORMAtION IS ALSO PRINnD OU'!':

0'tRn OUT.PUT CONSISTS or A RYDROGtl.A2H OF 't"01'.u, OU"I'nmJ

A-5

."

1 EROS!ON OF OOQNST~~ FACE
2 EROSION OF ITPSTRE.AM FA.CE
3 ORAI~tNG OF RESERVO!R WITH FREACR

SIze FIXED AX ~~ DIMENSIONS
4 ~IPING MODE
5 COLLAPSE MODE

COUN'l'!R
'tIME,HR
TIME STEP, F.R
CODE FOR. R!GION OF FAILURE

nME01R) AT WHICH FAILORE MODE 2 STAR1'S
FLO\l(CYS) At TIME 17
TIME( HR) A't WHIot PE.A1t OUTFLOW OCCURS
!".AX etrrnoW(ctS) OCCURRING AT TIME 11:'
DUUTION( HR) 01 R.ISI~ LIMB or HYDROGUE'R
n~( HR) AT w"BIOt SIGNIFICANT RIse: !, otrrnOW STA.ltTS
1'P-'I'3
PI~ DEP"n!(n) or BR!ACR
lL.'iAL TOP ~nt< l'!) OF BRUCH
!L!V (F'l') or TOP or DAM
fiNAL EI.EV (n) OP REsnVOIR ~ATa SURFACE
fiNAL EL!V (n) OF BOTTOM OF BREACH
fiNAL ACtTI! ANGLE ntA'! BREAct SID! MAKES wr!'H VERnc.\!.
0TJn'L0ll (elS) AT '1'-0.0
MAX NORMAL FtOtJ DUn! (n) TIt BREACS: CR.:\NNEL
MAX aInCc\L FLOll DEPTH (?T) IN BREACi ~AHNEL

DURATION (F.R) 1'0 ~OVE: COLI.APSED /ot\T?RIAL
FINAL SIDE SLOP! OF BREACR (F!In)
n~ OF FAIU1RE (fiR) W'HICS IS S~ .~ !:'s
BOnoM WIDnI (n) OF SREAQi

COLI,.A.PSE HEIG"a'1'
1'OT.AL atrn'LOll, C'FS
SP!LL~AY OUTrLOW,C?S
BREACH OU!?LOW,c~S

st1!Ml!:RGE..~a CORRECTION F'AC'I'OR
1'OP WIDTH or BREAat,F1'
ELEV OF RESERVOIR ~A'!ER SURFACZ,Fr
ELEV OF BOTrOM OF BREACH t :r
BoncM tJIDTH OF BREACH,FT
PIPING LENG't'H(FT) WREN KCa4; MA,."( DEPTH ALLOlJAELE P!UOR

'!O SIDE SLon FAILURE WEN KG:-2~ REMAINING CREST WIDnI
(n) 'to BE EROOED w"'HEN KG-l

tOP OF PIPI&; BREAOl OR OEP't'H or 13R.EACH,F'!'
NOR!'f.AL DEFrn OF FLOW IN BREACH CHANNEL, FT
eSTIMATED EROSION nEPTR(FT) DURING TL.\!E STEP
COMPtl'l'ED EROS!ON OEP'!"f{( FT) Drnu~G TIME STEP
ITERATION COUNTER
ACU't! ANC'&..E(OEG) !HAt BREACH Sloe ~.AKES WITIi V'nTICAL

KC
Q'IOT

QTS
QB

sua
BT
BY
He
80

PPF

!
T

ont
KG

Hi'
YN
OR

OaR
KIT

TH

n'
Qn'

11:'
-QP
ns

1'3
n5j5

SRI)
Baw

: au 0

HI
He

!RET.A
QO

nrM
HMi:
DTC

z
n1!

BO

01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX C

BREACH OUTPUT

HQFRS BREACH OUTPUT, 72-HOUR PMP 1/2 PMF, EAST BREACH
HQFRS BREACH OUTPUT, 6-HOUR PMP 1/2 PMF, EAST BREACH

HQFRS BREACH OUTPUT, 72-HOUR PMP 1/2 PMF, MIDDLE BREACH
HQFRS BREACH OUTPUT, 6-HOUR PMP 1/2 PMF, MIDDLE BREACH

HQFRS BREACH OUTPUT, 72-HOUR PMP 1/2 PMF, WEST BREACH
HQFRS BREACH OUTPUT, 6-HOUR PMP 1/2 PMF, WEST BREACH

SBFRS BREACH OUTPUT, 72-HOUR PMP 1/2 PMF, NORTH BREACH
SBFRS BREACH OUTPUT, 6-HOUR PMP 1/2 PMF, NORTH BREACH

SBFRS BREACH OUTPUT, 72-HOUR PMP 1/2 PMF, SOUTH BREACH
SBFRS BREACH OUTPUT, 6-HOUR PMP 1/2 PMF, SOUTH BREACH
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._ t ~ .. j

.: • -- f' '" ~ \ ...

• -.' .: I .- 'If•.. i :. ",., : c'

HP Cti'i. ,DH i DHH',KIT ALG :, .
.0 '.0098 ....• 000 .~<ooo '0 38.3
.0 "0098 '.000"., .• 000 .~.3.a,.3 "
.0 .0098 -·.000 ···.000 .0.38.3 ..
•0 .0098 .000 ~ .lioo 0 38.3 .
.0.,.0098 .000' -".000 .. ,0 38.3,,;.

_ • ... ... T •

.0 -.0098 .000 :000. 0 38.3... -' )

.0 :0098 .000 .000 0 38.3 :

.0 .0098' .000. :';;000 o' 38.3' ,~
.G .•009g ..000 ·:~OOO 0 38.3'
.0 .0098 ·.. ·.000 ' :000 , 0 38.3 ..
.0 .0098 .000 ~.OOO 0 38.3
.0 ;0098 .000 .000 0 38.3
.0 "'.0098 .000 .000 0 38.3
.0 :0098 .000: .000. 038.3.
.0 .0098 .000, .000 0 38.3
.0 .0098 ,.000.':' .000 0 38.3

'.0 . :'0098 .• 000 i.,:.ooo 0 38.3 '
.0 .0098 .•000 ·.,.000 " 0 38;3 .

. \' ., .... ,
.0 ~0098, ,.000.:, :.000. 0 38.3·'
.0, .0098' :.000' f.-ooo. :0 38.3 ,'i

, ,"

.0 - .00~8 ,.000" .000" ..0 38.3~.

.0 '.0098 .• 000 .000 0 38.3

.0 .0098 ".ooO~:ooo. .0 38.3

.0 .0098 .000 .000' 0 38.3
:0 .0098 .000 .000 0 38.3
.6 .0098· .592 .591 3 38.3

1.1 : .0098' .555: ;555 ' 2 38.3
1.7 .0098 .522 ";522 .. 2 38.3
2.2-;0098 .490",'.490" "338.3,.
2.6 .0098 ,.460 ,.: .460' 2 38.3
3.1 .0098'.' .432 '. ':432 2 38.3
3.5 .0098 .406 ~":406 " 2 38.3
3.8 .0098 .382 .382 2 38.3
4.2 .0098 .358 '.358 "2 38.3
4.5 .0098 '.336 .336 i 38.3'

'4.8 .0098 .. 316' .316 2 38.3
5.1 .0098 .298'.298 2 38.3 .
5.4 ;0098 ':280 .280 2 38.3 .. '
5.7 .0098 .264, :264 . 2 38.3
5.9 .6098 .. 248 .248, 2 38.3
6.2 .. 0098 .234 .234 2 38.3
6.4 .0098 .220 .220 3 38:3

..-:: '.~

:' .
,.. ~.

...
..."

'.,
.~

",,
"

QS SUB BT HY He 80 PPP HP ctli " DH DHH ..KlT· ALG
13739.68 1.000 19.6 1418.2 1388.0 19.6 1407.6 2D.4 .0098 .200 , .200 1 .0
14012.93 1.000 19.8 1418.2 1387.9 19.8 1407.7 20.4 .0098 :198 .198 1 ,0
14285.48 1.000 20.0 1418.2 1387.8 20.0 1407.8 20.4 .0098 .195 .195 1 .0
14557.33 1. 000 20.1 1418.2 1387.7 .20.1 1407.9 20.4 .0098 . .193 .193 1 .0
14828.40 1.000 20.3 1418.2 1387.6 20.3 1408.0 20.4 .0098 .191 .191 1 .0

.'.' '. ~.
-. '. ..- ~'\.., i;

1 T DTH KG. KC !iTOT GTS
51 1.020 .02040 27012. 13272.
52 1.040 .02040 27267. 13254.
53 1. 060 .020 4 0 27521. 13236.
54 1.080 .02040 27774. 13217.
55 1.100 .020 4 0 28026. 13197.

P1PE FLOW TO WE1R FLOW T~iS1TI~i .
1388. 12.' 21. 10292. 20879. 31171. .019 1.139 175. 198. 18. . 455: : - .

•05867 .05874 .33122 2.76116 .0098' 6.0 32.5; 3.8 ' . 11.6 226.6 . ". ,,'. "
2 25.4 22.9 24.7 95569.3 .•0583 3 1.1400 ~'.1.1983 38.3' 198.7 '·'455.5

1.140 .02020 33045.. 13178.'19866.90 1.000 51.3 1418.2.1387.'5''' 20.6 .i98.4 .0 ·.0098· .000.' .• 000 0 25.5
,,' .:-

1.142 -.00220 - 36567. 13156.---23410.22 1.000 71."3-1418.2'1387-.5 -20.6- 198.4 ---..0--;0098"-.000 -...000--0--38.3--
1.144 .00220 36579'- 13172. 23407.05 1.000 71.3 1418.21387.5·20.6·198.4 .•0 .0098, ·,.000 ,.000' 0 38.3
1.146 .00220 36563. 13160. . -23403.69 1.000, 71.3 1418.2 1387.5 20.6.,,198.4 :.0 .0098' .000 .000 0 38:3
1.148 ~002 2 0 36557. 13157: 23400.33 1.000 71.3 1418.2 1387.5 20.6 :198.4 .0 :0098 .000 .000 0 38.3. . ,~

....,~:~
,I T DTH KG' KC. uTOT QTsi:·~~;·. QB SUB,' BT . ,', H-1 . ",He BO'" " .ppp ,
62 1.150 .002 2 ol.,f: 36551. '13154:· ,~. 23397.17 1.000 .,; 71.3 1418:1 ...1387:5 20.6 198.4
63 1.152 .0022"'0" 36545. 13151;...."r.~.:.23393.80·1.000· 71.3 1418.'1 1387.5 20.6 198.4
64 1.154 '.0'02 2:0 L, 36539. 13148. ,.. ",'::'.23390.45 1.000 71.3 1418.1 1387.5 20.6 198.4
65 1.156 .00220 '36532.. 13145. ; .23387.08 1.000 -71.3 1418.1 1387.5 20:6 198.4
66 1.158 .• 002 2 0 • ':36526., 13142. <••23383.72 1.000 ,71.3 1418.1 1387.5 20.6 198.4
67 1.160' .00220 ::' ~6520 .... 1313'1.· 23380.56 1.000 7t'.3,·1418.1 1387.5,20.6 198.4
68 1.162 ,.00220' 36514. "13136. . 23377.20 1.000 71.31418.11387.5 20.6 198.4

" 69·, 1.164 .00220 36507. 13133. :.:~ 23373.84 1.000 71.3 1418:1 1387.5 20.6' "198.4
70 1.166 .00220 - 36501." 13130.·~ " 23370.48' 1.00'0 71.3 1418.1 1387.5'20:6 198.4
71 't.t'68 .00220 36495. 13127. 23367.12 1.000 71.3 ·14i8.t' 1387.5 20.6 198.4
72, '1.170 :002 2 O' 36489. 13125.. 23363.96 1.000 71.3 14i8.1 1387.5, 20.6 198:4
73 1.172 .002,2 0 - 36482. 13122.' 23360.61 1.000. 71.3 1418.1 '1387.5 ·20.6 198.4
74 1.174 .00220 . 36476. 13119. 23357.25 1.000 71.3 1418.1 1387.5 20.6"198.4
75 1.176 .00220 36470. 13116. 23353.89 1.600 71.3 1418.1 1387.5 20,6 198.4

, 76 1.178 .00220 36'463. 13113. 23350.53 1.000 71.3 i418.1'1387.5 20.6 198.4

I ,77 1.180 .00220 36457. 13110. 23347.37 1.000 71.3 1418.1-1387.5 20.6 198.4
78 ·:.1'.182: .002 2 0 36451. 13107. '23344.011.000. 71.3 1418.1 ~1387.5 20.6' 198.4
79 ,liJ84 .002'2'~0 •.36445. 13i04~ "23340.65

J

1.000 .. 7(.:3 1418.1 1"387;5 '20.6,-198.4
• . ~'" \ I '. ..•..

, 80 1.1,86 .0.0220 >- '36438. 1310L,', ·:23337.29 1.000 71.3 1418.1"1387.5 20.6,198.4
81 1.188 '.• 002-2 0 .: '36432. rl3098.:'·· ,,. ,.23333.94 Looo 71'.3 1418.{1387.5 20.6 ,.198:4-
82~ 1.190 .00220 '36426. :,13095. :.:.·,23330.58 1.000 71.3 i418.1i'1387:5 '20.6.,198.4
83 1.192' .002 2 0 '36420.'. 13092 .. " '23327.42 1.000' '71.3 141'8.1 '1387.5 20:6 198.4
84 1.19'4 .00220', 36413. 13089. . 23324.06 1:.000 71.3.1418.1"1387.5 20.6 198.4
85' 1.196 .00220 36407. 13086. 23320.71 1.000 71.3 1418.1 1387.5 20.6 198.4
86 1.198 .00220 36401. 13083. 23317.35 1.000 71.3 1418.1 1387.5 20.6.198.4
87 1.200 .00220 37140. 13080. 24059.31 1.000 72.2 1418.1 IJ86.9 20.6 200.1
88 1.202 .00220 37847. 13077. 24769.64 1.000 '73.1 1418.1 1386.4 20.6 201.7
89 '1.204 .00220 38524. 13074. 25449.88 1.000 73.9 141B~1 1385.9 20.6 203.3
90 1.206 .00220 '~',39169. . 13071." ,26098.28 1.000 74:7 1418.1 1385.4 "20.6' 204.7
91 1.208 .00220 ',39785. ~13068;', 26717.16 1.000 75.4 1418.1 1384.9 20;6 206.0
92 1.210 .002 2 o· '40371. 13064.:27306.97 1.000 76.11418.1 1384.5 20.6 207.2
93 1.212 .00220 40~29. :.,. 13061. :27867.80 1.000 76.8 i418.1'1384.1 20.6 208.4
94 1.214 .00220 41459. 13058. 28401.61 1.000 77.4 1418.1'1383.7 20.6 209.5'
95 1.216 .0'0220 41962. 13054. 28907.73 r.000 77.91418.11383.3 20.6 210.6
96 1.218 .•002 2 0 .42439. 13050. 29388.14 1.000 78.5 1418.1 1383.0 20.6 211.5
97 1.220 .00220 42892. 13047. 29844.98 1.000 79.0 1418.1' 1382.7 20.6 212.4
98 1.222 .002 2 0 43322. 13043. '30278.38 1.000, 79.4 1418.1 1382.4,20.6·213.3

,99 1.224 .00220, 43729. 13039. 30689.06 1.000 79.9 1418.1 1382.1 20.6.214.1
100 1.226' .ooi 2 0 44115. 13036. 31078.96 1.000 80.3 1418.1 1381.S 20.6 214.9
101 1.228 .00220' 44480. 13032. 31448.15 1.000 80.7 1418.1 1381.6 20.6.215.6.
102 1.230" .002 2 0 44827. 13028. 31798.76 1.000 81.0 1418.1 1381.4 20.6' 216.3
103 1.232 .002 2 0 45155. 13024. 32130.64 1.000 81.4 1418.1 1381.1 20.6 216.9

57

I 58
59
60

'1,61



100 1.226 .00220 44115. 13036. 31078.96 1.000 80.3 1410.1 1381.8 20.6 214.9 3./ .UUytl .£64' .£64 £ j~.j

101 1.228 .00220 44480. 13032. 31448.15 1.000 80.7 1418.1 1381.6 20.6 215.6 5.9 .0098 '.248 .248 2 3~.3
I'~ I 102 1.• 230 .00220 44827. 13028. 31798.76 1.000 81.0 1418.1 1381.4 20.6 "216.3 6.2, .0098 .234 .234 2 38.3
1" 103 1.232 .00220 45155. 13024. 32130,64 1.000 81.4 1418.1 1381.1 20.6 216.9 6.'4 .0098 .220 .220 3 38.3

104 1.234 .00220 45466. 13020. 32445.94 1.000 81.7 1418.1 1380.9 20.6 217.5 6.6 .0098 .208 .. 208 2 38.3

I 105 1.236 .002.20 45762. 13016. :.327,45.34 1.000 82.0 1418.1 1380.7 20.6 218.1 .6.8 .0098 .197 .197 238.3
106 1.238 .002'2 0 46042. 13012. 33029.34 1.000 82.3 1418.0 1380.5 20.6 21B.6 7.0 .0098 .186 .186 2 38.3
107 1.240 .00220 46307. 13008. 33299.01 1.000 82.6 1418.0 1380.4 20.6 219.1 7.2 .0098 .176 .176 238.3

I
108 1.242 .00220 46559. 13004. 33555.40 1.000 82.9 1418.0 1380.2 20.6 219.6 7.3 .0098 .166 .166 2 38.3
109 1.244 .00220 46799. 13000. 33798.96 1.000 83.1 1418.0 1380.0 20.6 220.0 7.5 .0098 .157 .. 157. 2 38.3
110 1.246 .00220 47026: 12996. 34030.38 1.000 83.3 1418.0'1379.9 20.6 220.5 7.6 -.0098 .149 .149 2 38.3
111 1.248 .002 2 0 47242. 12992. ,'34250.52 1.000 83.6 1418.0 1379.8 20.6 220.9 7:a '.0098 .141 .:.• .142 238.3'

1
112 1.250 .002 2 0 47448. 12987," '. '·~34460.391.000 '83.81418.0 1379.6,20.6 221.3 7.Ji,.00~8 ':134 _ .134 238.3
113 1.252 .00220 47643. 12983. '34659.88 1.000 84.0 (418.0 1379.5 20.6 221.6 8.0 .0098, .128 ..- .128 338.3
114 1.254 .002,2 0 47829. 12979.~.· 34849.83 1.000 . 84.2 1418.0 1379.4 20.6 222.0 8.2· .0098 ~'.121 f' .121 2 38.3

1

115 1.256 .00220 48005. 12975. .. )5030.50 1.000 84.3 1418.0 1379.3 20.6 222.3 8.3 .0098 .115.", .115 - 2 38.3 .
". 116 1.258 .00220'~· 48173. .:12970.' .35203.08 ·1.000 . 84.5 1418.0 1379.1 20.6 ·222.6 8.4 .0098 .110 '~110 2 38.3

117 1.260 .00220 48333. 12966. 35367.38 1.000 84.7 1418.0 1379.0 20.6 222.9 8.5 .0098 .104~ '.104 2 38.3

I
118 1.262 .002 2 0 ," 48486'.' 12962. 35523.97 1.000' ~ 84.8 1418.0 1378.9 '20.6,223.2 8.6 .0098 .100, '.099 2 38.3

:" :-119 :-1.264 -\00;".2 0--'--fl~631:~ -·12957. '·'·,35673.65 1:000.-85.0 1~18.0~,137~.~-;r'20.6- ~~3.5 '-8;7-.0098-~.095 ;:'7.095 ....238.3-.
, 120 1.266 ',OO~ 2 0 4tl769.. 12953. .',35816.44 1.000·' 85.1 1q18.0 137tl.tl 20.6 ',223.7 8.8 .0098.091 .091:,2 38.3 ,

'. ' . 121.1.268 ':002:20 48~01.• · - 12949.' 35952.75 LOOO 85.-3 1418.0 1378.7 ~20.6 224.0 .. 8:9 .• 009:8 ~< ;086.'"tl;086~3 38:3 ",I ~ I :.l • ~,(~?~.,";.:. ~' to. .- " ." _.'." .~. .' ... 11.... ", ~'~ of .'~ ':.". ••••••• '. ," ••' ,.::. ".' -, •• j,i ;r.~ J .~••- -, .' ~. _ "'""~
~ - •• ,'•••.'. "... 0"',-·.' "-,__:'.,'.''': I .' ••'".' ,.., .

•~ :" • ~ • .J, }.~ _. .~' .. " ,,~." '._ .: ". • ~ - ._ \ , .

:- '1:" • ,.-.; ~ ., ,{ • - '. . ~~ :, ~ i't
' .... _. ;. • '. ". • ,,~. 1 ; "~. '.' .'.

,', " .,' CO" ". '. ~ ••• ;.:, t -~ .., ',:' ', ..;:;~_, - ,f'~~.lf~~/" --! < ':-", ,,.:1 I'. T ",DTH KG KC.. GTOT GTS'': .'GS ,'SUB 'BT- '11'( 'HC· BQ PPP .. Hp, ct-B'i DH "~.HH~· 'KITALG '-:-
122 1.270 .00220 49027. 12944. 36082.90 1.000 85.4 1418.0 1378.6 20.6 224.2 ,. 8.9':.0098 .083 .083, '2 ·38.3.
123 1.272, .00220 '·49147. 12940." '36207,.311.000 "'85.5,1418:0 1378.5 20.6 224.5 9.0 '-.0098 .079':.. 079:::238.3
124 1.274 .00220 49262. 12935.' 'J' 36326.53 1.000 85:0:1418.0 1378..4' 20.6' 224.7 9.1' .'D098~..075', :075', 2,38'-3
125 1.276'" .002 2 0 ' "49371. '12931.' 36440.52 1.000 '85.8 1418.0 1378.4 ;20.6 224.9 . 9.2 .•0098 " .072.;·, :072 '. 3 38.3
126 1.278 :002'20 - 49476. 12926. "'~ 365,4'1.19 1;000' 85.9 :1418.0"1378.3 ;20.6 .225.1; 9.2 .• 0098 :. '.069, :069 :238.3

1

127 1.280: .002) 0'· 49575 .. ·· 12922 .....,." 36653'.38 1.000 86.0 1418.0 1378.2-.20;6 225.3'" ,9.3" .0098 .066' ,.066';.2 38,.3
,128 1.282 .00220 49671.· 12917. 36753:51 1.000 .86.1 1418.0 1378.2·'20.6 '225.5:;: 9.4 .0098 ,.. 064 .064 238.3

129 1;284 .002 2 O"'~' 49762. ·12913. - , 36849.071.000 ,86.21418.0 137.8.1 "20.6 "225.6' 9.• 4 .0098;~ .061~· .061 238.3.
130 1.286 .00220 49849.,. -'12908.' 36940.~9 1'.000 '; 86.3 1418.0 1378.0 20.6.225.8 9.5 .0098 ,.058 -..0?8· 1 38.3
131 1.288 .00220 49932. ·12904.. 37028.40 1.000 86.3 1418.0 1378.0 ''20.6 226;0,,.: ,9.5 .0098' ';056 .•056 ~ 2 38.3
132 1.290 .00220 50012.' 12899. 37112.70 1.000 86.4 1418.0 1377.9 20.6'· 226.1 1,9:6 ,.0098 ".054:" .054 '.2 38.3
133 1.292' :002 3 0 53647 •. ' 12895. 40751.73 1.000 89.8 1418.0 1375.9 20.7.·,.1 ' 17.8 .0098 ' .• 071. -( .071' 1 38.3

.1134 1.312 .02030 54776.,.···, 12867. 41908.23 1.000 '91.3 '1417.9 1375.9.22.2 '1.5 17.6 ~'.0098 .. ·.732." .732 338.3
135 1.332 .• 020 3 0 55875. ~' 12816. .......··43058.89 1.000 .. 92.8 1417.9 1375.9 23.7,'\ 1.5 17.3 .0098 '.752 '.752 2 38.3•,." ,'i'i.... _'.;0 • ~.,; " ..... :0 I "t~_ .. • '':;;;'.~''.

136 1.352 .020 3 Q ,57002. .12764.~··:44238;39.1.000 •. 94.3 1417.9 1375.9. 25.2 1.5 17.1" .0098 ::':;-773 ;i~.773 "2 38.3

1

137 1.372,:.• 020 3 0 ':;58157,' '.. :.12710 •... " '15441.30 1.000 • 95.9:~41i.8 1375.9 .26':8', ·1.6·' 16.9 - .OQ98 ~''';794 .,.~.:794 ! 2 38.3 ~,
. • 138 1.392 :.020:3 0'" '59340. 12655. ~~... 46684.97..1 ;'000 :97.5 1417.8 137.5.9 '28.5 :,1;6' '16.'6.' .0,098 ~\ .816 ·.'~.;816 '2 38:3."

139 1.412 .02030 60550. 12598>.-,' '·4795(;67 1.000 "99.2 1417.8 1375.9' 30.1' 1.7-· 16.4 .0098 ···:~.-837,·\'.837' ,'1'38.3;
i40 1.432, .020 3 0 .. 61789 •.:, 12540 .•~ .,49248.94 1.000 100.9 1417.7 1375.9 31.9 . 1.7 16.2 .0098':-". ~860 '-:.860 ·,1 38.3
141 1.452 .020 3 0 63058. 1"2479. 50578.20 1.000 102.'7 1417.7 1375.9 .33:0- . 1.8 16.0 '.:0098 \·... 884'·: ",'884 2 38.3

r. • - .~ 1. ~4 ~ • •

142 1.472 .020 3 0 64354. 1241'8.- 51936.09 1.000 104.5 1417.6 1375.9 35.4 1.8' 15.8' .0098,' .906'· .907 1 38.3.'. ~ .'.

143 1.492 .020.3 0 65681." 12355. 53325.45 1.000 106.4 1417.6 1375.9 37:3 1.9 15.6 ,.0098' .930 '.931 1 38.3
144 1.512 .02030 67040. 12290. 54750.09 1.000 108.3 1417.5 1375.9 39.2 1.9 15.4, ,0098-•.957 .957:238.3
145 1.532· .02030 68429. 12223. ""56205.96 1.000. 110.2 1417.5 1375'.9 41~2 2.0 1"5.3=:-.0098 ~ .982 .981 138.3
146 1.552 .02030 69849. 12155. ..' 57694.55_1.000 "112.3 1417.5 1375.9 43:2 2.0': 15.1' .• 0098' 1.00B '1.009 138.3',
147 1.'572 .020 3 ~. 71300. 12084.',;' 59215.93 t:OOO~-114.3 '1417.4 1375~9 45.3, 2.1, 14}9' ~.0098 1:034' ).03~· 138.3',
148, 1.592 .020 3 0:. 72783 •.r 12012. : - 60771.53 1.000 116.4 1417.4 1375.9 . 47.4 •• 2.-1-.:" 14~8 .0098 ?1.061.. 1.062 . 1,'38.3 .
149' 1.612 .02030" 74298. ~ 11937." 62361.20 1.000 118.6 1417.3 1375.9 49.6 2.2 14.6 :0098 :1.089' 1.090 138.3
150 1.632 .02030 75847.' 11861. 63986.79,1:000 120.9 1417.2 13i5.9 51.8 2.2 1~.5' .0098 "1.118 1.117 1 38.3
151 1.652 .02030 77427 •. ' 11782.. 65645.19 1.000 123.1 1417.2 137,5.9 54.1 2.3 14.3 .0098 ).146 1.146 138.3.
152 1.672 .02030 79042. 11702. 67340.79 1.000 125.5 1417.1 1375.9 56.4 ·2.4 14.2 .0098 1.176 1.176 1 38.3
153' 1.692 .02030 80690. 11619. 69071.23 1.000,127.9 1417.1 1375.9 58.9 2.4 14.1 .0098 1.206 1.207 138.3,

1
154 1.712.' .020 3 0 82372. 11534. 70837.98 1.000 130.4 1417.0 1375.9 61.3 '2.5' 13.9' :0098 1.237 1.238 138.3'
155· 1.732 .•020 3 0 84087. 11'446. 72640.391.000 132.9 1417.0'1375.9 63.9 ., 2.5 . 13.8 ~';0098 1.269 1.270 ·1 38.3.
156 1.752 .020 3 0 85836. 11357. ,,' 74478.88 1.000' 135.5-1416.9 1375.9' 66.5 '2.6 13:7' ;0098 1.300 1.301 1 38.3

1

157 1.772 .02030 87617. 11264. ;, ]6353.001.000"138.2 '1416.8 1375.9 69.1' 2.7' 13.6" .0098>~:333 1:333 338.3
158 1.792 .020 3 0 89434. 11169. 78264.69 1.000 140,'9 1416.8 1375.9 '7L9 '2.7 13.4 .0098' 1.367' '1;367 2 38.3.-
159 1.812 .02030 91286. . 11072. 80213.85 1.000 143 ..7 1416.7 1375.9 ·74.7' 2.8 13.3 .0098' 1.401 1.402.",2 38.3,
160 1.832 .020 3 0 93172. 7? ? 0 ::l -c; Q ~ 'j . j ? "}l
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160 -1.832 .02030 93172. 10972. 82199.20 1.000 146.6 1416.6 1375.9 77.5 ' 2.9, 13.2,;.)09.8 ,1.436 ,1.436 .'2,)8.3,.
161 1:852 .020 '3 0, 95091. 10870. 8422i.35 1.000 149.5 1416.6 1375.9 ,80.5 2.9, 13.1 ';0098 1.471,1.471 2 38.3
162" 1.872 :020 3 0 97043. 10765. 86278.17 1.000 152.5 1416.5 1375.9 83.5 '3.0' .13.0 .0098"..1 :506,,).506,2 38'.3 ;
163 1.89.2 .020 '3 0' 99020. 10644. 88375.75 1.000 ,~55.6 1416.4 1375.9 86.6, 3.1,12.9 .0098 1.545,'1.545 2.38.3'
164.1.912 .02030 101018. 10511. 90507.14 1.000 ..i58.8 1416.3 1375.9 89.7 3.2 ".42:'8 .0098.'1.580'. ,1.581 238.3
165 1.932 .02030 103051. 10374.' 92677.38 1.000 162.0 1416.2 1375.9 93.0 '3.2 12.7' .0098 1.620 1.621,'2 38.3
166 1.952 .020 3 0 105114. 10234. 94880.59 1.000 165.3 1416.2 1375.9 96.3 3.3 '12.6 .0098 1.656 '1.657 2'38.3

'167 1.972 .020 3 0 107210. 10089. 97120.38 1.000, 168.7 1416.1 1375.9 99.7 3.4 12.6 '.0098 ,1.696 1.697, 2 38.3

1 168 1.992 .02030 109339. 9942. 99397.44 1;000 172.2 1416.0 1375.9 103.2 3.5 12.5 .. 0098 1'.737 ).738 2 38.3
169 2.012 .020 3 0 111500. 9790. 101710.00 1.000 175.8 1415.9 1375.9 106.7 3.6 12.4 .0098 1.778 :1.779, 2 38.3
170 2.032 .020 30, 113692. 9634. 104057.50 1.000 179.4 -1415.8 1375.9 110.3 3.6 12,3" .0098 1.8i9~ 1~820' , 2'38.3
171 2.052 .02030 115914.' 9474. ' " 106439.50 1.000 .183:1 ~1415.7 1375.9,114.1 3.7 12.2 .0098 '1.861 '71.862 :2"38.3
172 2.072 .02030 118164. 9311.' 108853'.60 1.000 186.9 1415.6 1375.9~117.9 3.8, 12.1 .0098 ;-1.903: 1.'904' :.2~38.3

P-

, 173 2.092 .02030 .120443. 9143. '111300.00 1.000 190.8 1415.5 1375.9'121.8 3.9 ,12.1 :0098 1.. 945' 1..2,46; 1'38.3 •

1
174: 2.112 .020 3 0 122747. 8970. 113776:40'1.000 194.8 1415.4 1375.9 125.7 4.0 12.0 .0098 1.988 1.989 2 38.3"
175 2.132 .020 3 0 125075. 8793. 116281.70 1.000' 198.9 1415.3 1375.9 129.8 4.1 11.9 .0098 2.031 2.0~f;· t 38:3
176 2.152 .02030 127426. 8612. ,118814.40 1.000 203.0:1415.2 1375.9 134.0 4.1 11.8 .0098 2.074 2':,075 • .'2 '38:~

, 177 2.172 .020'30 129806. 8426. 121380.50 1.000 207.3 1415.1 1375.9 138.2 4.2 11.8 ,.0098 2.122 2.123 '238.3

1178 2.192 .02030 '132205. 8236; ',' 123968.30 1.000',211.6 1415.0 1375.9 142.5 4.3 11.7 .0098 2.164'~<~2.166' 138.3
. 179 2.212 .020 3 0 134622. 8040.'~ 126582.30 1.000 :216.0 1414.9 1375.9 146.9 4.4 1i.6' .0098 2.210,2.211 3' 3Sj
, 180--2.-232 -.020-3 0 -137063.--. 7839. -. '-129224.00 LOOO---'-220.5 1414.8,1375.9 15(,5, - 4.5 -1-1 .6 <009-8-,-2.·2--5'9:'-2ti60 -"~2 -38;3-;-

. ... .~. "'., .. • ~. I " ~ ," ..~ _ • <'. l' ,; ..."I, 181 ~Z.Z5Z .• 020 3 '0 13Y517. ,_,7634." ;~; Pl~,~;2;50 ,1.,000 2Z5:11414.7 ~375..,Y :15~.1:> : 4.. 6 - q..,5,~.'??B, >~,;,,~_~1 'S:Q~', \;~~,/~:"
~:-'. 'l~,,:- .:,' t.·. ~ 0' • 6 .;.~ ••' .:. • ,~ of" - ;.':'

... • "'f ~: ,;': -;.:.. _". .• .' .•
1""'., _If" •• f<, •• ~ 0/ .... :<4 j

I" I':' 1 DTH KG KC OT01 ,OTS' " ':" uS' SU~' B;" ;Y . He BO PPP , HP et-ti' '1 :~:' '~';D~H "KIT A:G '
182 2.272 .020 3 0 141990. 7422. , 134567~90 1.000 229.8 1414.5 1375.9 160.8 ':~' 4.7 11.4 .0098.2.353 2.3,54 2 38.3
183 2.292 .020 30, 144472. , .. 7207. ".137264.70 1.-000 234.6 1914.4 1375.9 165.6 ,4.8 I 11.3 .0098 ':2.395 2:398 .:.1.38.3
184 2.312 ;020.3. 0' 146967. 6985.,' ~'139981.90 1.000 239.5)4.14.3 1375.9 170.4 4.9~, i,1.3 '~0098 2.445 2.448"",(;38,.~"
185 2.332: .020 30 149466. 6758.. .142707.901.000 244.5 141{t',1375.9 175.4, 5,0 11.2 .0098 2.489 ;'2.492 1 38.3

1
186 2.352 .020,-3 0, 151974. 6525.· '145449,.20 1.000 249.6 '1414.0 '1375.9 180.5 5.1 ',11.1 :0098,2'.539 2.542 'i,{ 3'8.3""
187 2.372' .020 30 154483. 6285." .1'48198.00 (:000 254.7 1413.9 1375.9 185.7 5.2 11.1 .0098 2.586 ·'2.-587 23?3
188 2.392 .020'3 0 156996. 6042. ,c' 150954.70 1.000 ','260.0 1413.7 1375.9 191.0, 5.3 '11.0 .0098 2.636- 2.638 "·1 38.3'1 1,892.412.02030 159503. 5789. '~·153713.70'l.OOO 265,41413:6'1375.9,196.3 ,5.4 10.9.0098 2.683 2.684'~238.3
190 2.432 .02030 162014. ,5537.:. 156476.20 1.000 '270.8 1413.4 1375.9201.'8",5.5 10.9 .0098',2.732' 2.735 138.3
191 2.452 .02030 164564.· "5330. 159234.60 1.000 276.4 '1413.3 1375.9207.3 5.6 '.10.8' .0098 2.780 2.781 238.3
192 2.472 .02030.• 167108." 5119. ". 161989.20 1.000 282.1'1413.11375.9213.0' 5.7 ',10.7 .0098 '2.830 2.832. 1 '38.3

1193 2.492 .• 020 3 0169632. ,,' 4902. '164730.00 ..1.000,: 287.8 1413.0 1375.9218:7' 5.7, '10.7 .0098 2.874 2.877 1 38'.3
194 2.512', .020- 3' 0' 172142. 4679. ,.167462.80 1.000 ':;293'.7'1412.8 1375.9 224:6 ,." 5.9 10.6, :0098-.z:926: i.928 "I 38.3'
195 2.532,' :020 30', .174625. ,'4451.' "'170174.40 1.000.299.6 1412.6 1375.9 230.5 5.9 10.5~" .0098 ,2.970",2:973,: 1.38:3,1196 ' 2.552 .020 '3 0' '177080: 42i6. <, '172864.00.J :000, '305.i:i412.5 1375.9'"236.6 ' 6.0' 10.5' .0098 3.oi7 ~.3.018; 2',38.3 f

197 2.572 .020 3::~179510.· . 3977.' :,~175533.30 '1.000, 3'1178"1412.3 1375.9 242> '6:1 10.4 '.0098: 3.067., ,3.070 '.'(38:3' ::
198,2.592 ,.020·3 0 ~'181902. '3731. ; 178170.30 1.000' 318.0 '14d.l 1375:9..248.9 6:2i ;'10.3 ,.0098 '3:11133. 114r'1 '38.3·"
199 2.612 .020 3 0 ,184249.' 3479. ': ,180769.40. 1.000 324'.3 '1411.9 1375.9 '255.2 6.3 10'.3 .0098 3.155 3.158 1 38.3,

1200 2.632 .02030 186549. 3221. 183328.10 1.000 3'30.7 1411.7 1375.9261.6 6.4 10.2· .0098 3.199 ,3.201 1'38!3
201 2.652 .02030: 188799. 2956. ~185843,20 1.0~ri 337.2 1411.5 1375.9 268.1 6.5 10.1 .0098 3.244 3.245~ '2 38.3
202 2.672 .020'3 O. 190993. 2685. 188307.20 1.000 343.8 1411~3 1375.9 274.7 6.6 10.1 ~0098 3.286 3.288 1 38.3
203 2.692 .020 3 0 '193124. 2408. 190716.00 1.000 350.4 1411.1 1375.9 281.4 6.7 10.0 .0098 3.328 3.33t 1)8.3
204 2.712 .02030 195249. 2185." 193064.50'1.000 357.21410.9 '1375.9288.1 6.7 9.9 .0098 '3.370 '3.373'::1"38.3
205 2.732 .020,3 0 197330. 1'982: 195347.90 1.000 364.0 1410.7 1375.9 294.9 _ 6.8 9,.9 '.0098 3.,~12: 3~4f4i.' 1 38.3

" 206 2.752 .020..3'0' 199335. ·1774. ,197561.10 1.000,370.9 1410'.5 1375.90301.8 .: 6.9 9.8 .0098 3.453 3.455 '1,38.3
207 2.772 .02030 201247. 1561.., ,199686.30 1.000 ~ 377.9 1410.2 1375.9":308:8 ,Z.O 9.7 .0098 -3.485 3.487 "138.3
208 2.792 .020 3 0 203073. 1342. 201730.60 1.000 384.9 1410.0 1375.9 315.8 7.1 9'.6 .0098 3.525 3.527 138.3
209 2.812 .020 3 O. 204794. 1118. .203676.00 1.000 392.0 1409.8 1375.9 323.0' 7.1; '9.6 : .0098 3.556~, 3.558·',d 38:3
210 2.832 .02030 206428. 911. 205517.00 1.000 399.2 1409.5 1375.9 330.1 7.2 9.5 .0098 3.586' 3.588' ),,38.3
211 2.852 .02030 207958. 707. 207250.60 1.000 406.4 1409.3 1375.9337.4 7.2 9.4 .0098 3.617 3:618 '2'38.3
212 2.872 .02030 209366. 500. 208866.50 1.000 413.7 1409.0.1375.9344.7 7.3 9.3 .0098 3.644 3.646 138.3

1213 2.892 .02030 210646. 286. 210359.90 1.000 421.1 1408.8 1375.9 352,0 "7.3 9.3 .0098 3.671 '3.673 ' 138.3
214 2.912 .02030 .211790. 67. i ;211722.50 1.000 428.4 1408.5 1375.9 359.4 7.4 9.2 .oo~~ 3.698 -3.700 1 38.3
215 2.932 .020 3 0 -'212941. 0., 212941110 1.000 435.9 1408.2 1375.9 366.8 ).4 : 9.1 .0,098 3.716 3.717 2 38.3

1
216 2.952, .020 30 214013. O. 214013.00 1.000 443,4 1407.9 1375.9374.3 <::7.5 .9.0 .0098 3.739' 3.741 138.3
217 2.972' .020 30 214921. 0, 214920.60 1.000 450.9 1407.6 1375.9381.8' 7.5 8.9 .0098 3.754 3.755 ..1'38.3
218 2.992 .020 3 0 215745. O. 215745.20 1.000 458.4 1407-.3 1375.9 389.3' 7.5 8.8 .0098 3;766 3.768 1 38.3
219 3.012 .02030 216413. 0, 216413.10 1.000 466.0 1407.0 1375.9 396.9 7,6 8.8 .0098 3.778 3.780 1 38.3
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220 3.032' .02030 . 21689.4. . 0.' .216893.60 1.000 473.5,1406.7 1375.9 404.5 7.6 8.7 .0098' 3.788 '3.790 1 38.3

I 221 3.052. :02030 217169 .. ··· O. ',. 21'i169'.40 .1.000 ~81.1 i406.4 1375.9412.1 7.6 8.6 .0098 3.790~ 3:(91 2 38.3
222 '3.072 ••02030 217237/' ':..• =,·0 •. ft2i7236.90 1.00'0· 488.7 1406.0 1375.9419.6 7.6 8.5' ,.00983.798 3.799 138.3
223 3.092\ ~020 30;'217080;} ..:: .0 ..,':"217080'.40 '1:000"496.3'1405.71375.9427.2 '7.6 8.5 .0098. i798' 3.795 . 0 38.3

I
224, 3jl.2,:.020:~ 0·;~216672. ;=.~~',~<'O~. -,.,:.216672.50 (,:0.00".,503.9.1405.3 13~~.9 434.8 " . 7.6 ,·8.3 .0098.'3.782 3.783.' 2 38.3'

. 225 "3.132 '.020 30,. "216014. '. '0. ·216014.30 1.000·511.4 1404.9 13/.J.9 442.4 7.6 8.2, .0098 3.776 3.778 1 38.3
226' '3.152 '.02030' 2i5074.~··: 0.' '':215074.10 '1.000 518.9 1404.5 1375.9449.9 7.5 8.1 .0098 3.752 3.754 238.3
227, 3.p2'".:.020':3 O'l 213846 •. ·.·f.· O. ··:~·:·213a45:60 1':000 526.41404.11375.9457.3 7.5 ,8.0 .0098 3.735 3.736 1'38.3
228' 3.192, '.020·3!O'::,~2i2302. . . 0.' 212302.50 1.000",533.8 1403.7 1375.9 464.7 7.4 < 7.9 .0098 3.707 3.708 1'38.3

• ~ .... ~. ;.' . \ t'

229 3.212.~ .'020.30.210423.' . O. ,~~ 210423.10 1.000 541.2 1403.3 1375.9 472.1 .,7.4' 7.8 '.0098 3.678 3.679 ·1 38.3
230 '3.232·: .OiO"3 0 y 208174: "~" 0:'. 208i74.40 (;000 548.,f'1402.8 1375.9 479.4 7.3 ~ 7.:6 .009~ 3.639 '-3.640 1 38.3
231 '3.252 ",02030 .': 205519:/,··', ,0."'· 205518.60 '1'.000 555i 1402.4 1375.9 486.6 7.2 7.5 .0098 .3.589 3.5901' 38.3
232 ,~.2?2, ....0203~O.: ·2024.15!~<; .' 0•.·.\ 202415;10 LOOO··~562.7 1401:9'1375.9493.6 }.1 7A- .00'98 3.539_ 3.540' 1)8.3
233.3.292 .02030 q19879r.·..... 0.', :.-.198799.10 1.000 569.6·1401.3 1375.9 500.66.9. '7.2 .0098: 3.470 3.471 f·38.3'I' 234- :3~'3f2 ':':02o..'frr~· i?~59(~~; "·~·oF~.-~.· 194~96;00 1.000 '·576:4 1400.8 1~~5.9·507.4 '6.8 !-7.1 .0098 3.401 3.402 '·1 38.3
235 3.332 ~... 020 3 0 ·.189684. \C, 0.- ~~- 189683.60 1.000 583.1 1400.1 Li/5.9.514.0 6.6 6.9' .0098 3.316 3.316;:1 :38.3

, 236 3.35r·,'020 3' 0",183876.: .:.: ." 0: . '183875.80 1.000 589.5 1399.5 1375J 520.4 6.4 6.1' .0098 3.210 3.208' 2"38.3
.237 ,3.372 .020 '3-0:~:P,6832. .~·O'" 17683i.70 1.'000 '595.7 1398.7 1375.9526.6 6.2 6.5, .0098 3.084 3.082 " 238.3 '
238 3.392 :0.20_.3·q,;~·1677~4.""'-;;;'· o. " !67763~60 1.000 '601.51397.81375.9532.5 5.9... 6.3 '::0098 2.931 '2.929.238.3

, 239. ·3.412t~.020,·3J: ;~152?41.'.· ;j' 0." ~f.,:}52740.BOL~00,606.9 1396~3 1375.9537.8 5.3., 5.9 _ .0098 2.672 2.670': 2.38.3
~240 L3~.p2...1120~:3 01/tJ2~4~8; .. }/}.':~,.;':1~54?8;~2.0"'1".000·::611.31393.B1375.9542.2 _ 4.4': 5.2';:;'.0098 2.194 ).193238/.3 .

'~1"-241 .3,452 ~.~tp 3~O /~ 7~,80?1li::?:t,~~.~p.:~·~~~~7280;20 1 :Oo.~.-.~.61--3:6 138~.7-1375.9 54,1.5..•~ 2.3 ~ .3.6.~OOn ! .I7~ -1..16~~. 3 38~3 ,
"'KTI='O "'··'I;:·V·242"·'),~·T=·-3'47't.rf ',!':t",,·,q·.-,: ...; .... 'f'· ... ;" ,: • ",-. : "'. ";'-::-'" .

" .:....~ .. ;.:, e;G...\~:><,~.:.';; ,.:'~~::..~.;.:~..~;:.~~.·:~·;~.<\.'·.:';::~~\.~z~·:~.~,i:;:;'":~,, "".:' '•. ': : ;,; ':: ,!

I TF~ ",,:,'.06 .. ':-(HF~ ':~;'-28026.·..<; ~TP= 3.07,' "~~~~~!2:'~~3;'~; "TRS= 1.95.18= 1:~2" "~:;':'. :" '. .·l -" - ';::1
• l ) • <: • ~ .... • '_. ',' •

BRO= 43.8 • BRW= 615.9.; .HU=1419.7 ~ ...,HY=1187:3 .. HC.=1375.9 ALG=38.250 'GO= 158.28i6,I.' Z= .•79 1FJi= 2.21:- BO=; 546.9' TFI= :'.87' ...... ,'.... ".•. c. t· . 'i:
, ..

. *'., . ,. ...{~ •. ..' ~. • ..
... " :;..:.~' ~j.' ~ l;.,f··· 'f r~.. -~ : ,,' '..."",
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74i76.0· 10417/0 134176.0 i64176.0 ''194176,0 224176.0 254176.0 284176.0 314176.0,;'I TIME*:*** 44176.0
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I BREACH MODEL, MI CRO-VERSI ON: 1187

I
PIPING FAILURE AT EAST END OF HGFRS STA. 1045+90 FILE: HGETOP.6 240CT90

1= 1415.40 HU= 1419.70 HL= 1375.90 HPI= 1397.80 HSP= 1408.40

<GINW,I=I,8)
060.00 2934.00 1012.00 306.00 92.00 .00 .00 .00

I
nINW ,1=1 ,8)

.00 1.00 2.00 3.00 4.00 6.00 .00 .00

(RSAW, 1=1,8)
1975.00 2240.30 1221.70 114 .80 76.80 44.40 18.85 .00

(HSAW,I=I,8)
(18.38 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

- 3.00 2D= 2.00 2C= .00 PORW= .00 GL= .00 GS= .00 VNP= .00

10C= .00 PORC= .00 L1tIC= .00 CNC= .0000 AFRC= .00 COHC= .0 IJiFCC= .00

050S= .18 PORS= .33 lMS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 UNFCS= 10.00

1= 1.00 WC= 14.0 CRL= 5280.0 sri: 70.40 bN= 5280.0 ct~J= .0450 D500F= .00 lt~FCDF= .00

nH= .020 OBG= .001 H= .1000 TEH= 6.0 ERR= .10 FPT= 2.0 TPR= 1.0

(SPOW,I=I,8)
.00 1049.30 2325.30 5551. 80 10718.60 15377.70 22588.60 58752.00

I (SPH(}) ,1=1 ,8)
.00 1.30 2.66 5.05 8.05 11.30 11.60 13.80

CRL= 5280. BN= 91. AFR= 39.00 BO= 21.9 7- .79L-

I
1

I
I

11
AFR= 39.0 THl= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

I T OTH KG KC OTOT OTS 08 SliB BT HY HC 80 PPP HP ct~ DH DHH KIT ALG
1 1.020 •020 4 0 17143 . 8331. 8811.50 1.000 16.4 1415.1 1389.6 16.4 1406.0 17.3 .0098 .170 .170 1 .0
2 1.040 .020 4 0 17298. 8309. 8988.93 1.000 16.5 1415.1 1389.5 16.5 1406.1 17.3 .0098 .168 .168 1 .0

53 1.060 .020 4 0 17452. 8287. 9165.84 1.000 16.7 1415.0 1389.4 16.7 1406.2 17.2 .0098 .166 .166 1 .0
"4 1.080 .020 4 0 17606• 8264. 9342.29 1.000 16.9 1415.0 1389.4 16.9 1406.2 17.2 .0098 .164 .164 1 .0
5 1.100 .020 4 0 17759. 8240. 9518.17 1.000 17.0 1415.0 1389.3 17.0 1406.3 17.2 .0098 .162 .162 1 .0
6 1.120 .020 4 0 17911. 8217. 9693.55 1.000 17.2 1415.0 1389.2 17.2 1406.4 17.2 .0098 .160 .160 1 .0

PI PE FUM TO ~IEI RFLOW TRANSITI ON
1Il1389. 13. 17. 10799. 19138. 29937. .022 1.162 167 . 194. 13. 383.

833 .06844 .33122 2.75150 .0098 4.9 27.1 3.1 13.2 226.6
2 24.8 22.9 24.7 93189.9 .0676 4 1.1600 1. 2276 38.3 193.8 382.9

18 1.160 .020 2 0 21692. 8193. 13498.82 1.000 50.8 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 28.7



,;Y l.104 •vU':: .:: U '::J'f:Jll • lllo6. 1527'1.1J 1.UUO 65.5 1~ 15. U13ll9.1 17.3 193,8 .0 ,0098 .000 .000 o 38.3

I 60 1.164 •002 2 0 23475 • 8186. 15289.00 1. 000 65.5 1415.0 1389.1 17.3 193,8 .0 .0098 .000 .000 o 38.3
61 1.166 •002 2 0 23458 . 8171. 15286.55 1. 000 65.5 1415.0 1389.1 17.3 193,8 ,0 .0098 .000 .000 o 38.3

I
I T OTH KG KC GTOT GTS UB SUB 8T IN HC 80 PPP HP CNN OH DHH KIT ALG

I 62 1.168 .002 2 0 23452. 8168. 15284.11 1.000 65.5 1415.0 1389.1 17,3 193.8 .0 .0098 ,000 ,000 o 38.3
63 1.170 .002 2 0 23447. 8165. 15281. 82 1. 000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
64 1.172 .002 2 0 23441. 8162. 15279.37 1. 000 65.5 1415.0 1389.1 17,3 193.8 .0 .0098 .000 .000 o 38.3

I
65 1.174 .002 2 0 23435. 8158. 15277.08 1.000 65.5 1415.0 1389.1 17.3 193.8 ,0 .0098 .000 .000 o 38.3
66 1.176 .002 2 0 23430. 8155. 15274.64 1.000 65,5 1415.0 1389.1 17,3 193.8 .0 .0098 ,000 .000 o 38.3
67 1.178 •002 2 0 23424 • 8152. 15272 .35 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
68 1.180 .002 2 0 23418. 8149. 15269.91 1.000 65.5 1415.0 1389.1 17,3 193,8 .0 .0098 .000 ,000 o 38.3

I 69 1.182 •002 2 0 23413 . 8145. 15267.62 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
70 1.184 .002 2 0 23407. 8142. 15265.17 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 ,000 o 38.3
71 1.186 •002 2 0 23401 • 8139. 15262.73 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I 72 1.188 .002 2 0 23396. 8135 • 15260.44 1.000' 65,5 1415.0 1389,1 17.3 193.8 .0 .0098 .000 .000 o 38.3
73 1.190 •002 2 0 23390 • 8132. 15258.00 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
74 1.192 ,002 2 0 23385. 8129. 15255.71 1. 000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I
75 1.194 .002 2 0 23379 . 8126. 15253.27 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
76 1.196 .002 2 0 23373. 8122. 15250.98 1. 000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
77 1.198 •002 2 0 23368 • 8119. 15248.54 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
78 1.200 .002 2 0 23362 . 8116. 15246.10 1.000 65.5 1414.9 1389.1 17.3 193,8 .0 .0098 .000 .000 o 38.3

I 79 1.202 .002 2 0 23356. 8113. 15243.81 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
80 1.204 .002 2 0 23351 • 8109. 15241.37 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
81 1.206 •002 2 0 23345 • 8106. 15239.08 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I 82 1.208 .002 2 0 23339. 8103. 15236.64 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
83 1.210 •002 2 0 23334 • 8100. 15234.35 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
84 1.212 .002 2 0 23328. 8096. 15231. 91 1. 000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I
85 1.214 .002 2 0 23323. 8093. 15229.62 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
86 1.216 .002 2 0 23317. 8090. 15227.18 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
87 1.218 .002 2 0 23311. 8086. 15224.74 1. 000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
88 1.220 .002 2 0 23306. 8083. 15222.45 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I 89 1.222 .002 2 0 23300. 8080. 15220.01 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
90 1.224 .002 2 0 23294 . 8077 . 15217,72 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
91 1.226 .002 2 0 23289. 8073. 15215.28 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

I
92 1.228 .002 2 0 23806 • 8070. 15736.20 1.000 66,4 1414.9 1388.6 17.3 195.3 .5 .0098 .536 .535 4 38.3
93 1.230 .002 2 0 24313. 8067. 16245.80 1.000 67.2 1414.9 1388.1 17.3 196.8 1.0 .0098 .513 .513 2 38.3
94 1.232 .002 2 0 24807. 8063. 16743.73 1.000 68.0 1414.9 1387.6 17.3 198.2 1.5 .0098 .491 .492 2 38.3
95 1.234 .002 2 0 25289 • 8060. 17229.17 1.000 68.7 1414.9 1387.1 17.3 199.6 2.0 .0098 .470 .470 3 38.3

I 96 1.236 .002 2 0 25758. 8056. 17702.23 1.000 69.4 1414.9 1386.7 17.3 200.9 2.5 .0098 .450 .450 2 38.3
97 1.238 •002 2 0 26214 • 8052. 18161.93 1.000 70.1 1414.9 1386.2 17.3 202.1 2.9 .0098 .430 .430 2 38.3
98 1.240 .002 2 0 26656. 8049. 18607.55 1.000 70.8 1414.9 1385.8 17,3 203.3 3.3 .0098 .410 .410 2 38.3

I 99 1.242 .002 2 0 27083. 8045. 19038.42 1. 000 71.4 1414.9 1385.4 17.3 204.4 3.7 .0098 .391 .391 2 38.3
100 1.244 .002 2 0 27496. 8041. 19455.25 1.000 72.0 1414.9 1385.1 17.3 205.5 4.1 .0098 .373 .373 2 38.3
101 1.246 •002 2 0 27894 • 8037. 19857.31 1.000 72.5 1414.9 1384.7 17.3 206.5 4.4 .0098 .355 .355 3 38.3

I
102 1.248 .002 2 0 28279. 8033. 20245.56 1.000 73,1 1414.9 1384.4 17.3 207.5 4.8 .0098 .339 .339 2 38.3
103 1.250 .002 2 0 28649. 8029. 20619.58 1.000 73.6 1414.9 1384.0 17.3 208.4 5.1 .0098 .322 .323 2 38.3
104 1.252 .002 2 0 29005 . 8025. 20979.84 1.000 74.0 1414.9 1383.7 17.3 209.3 5.4 .0098 .307 .307 2 38.3
105 1.254 .002 2 0 29347. 8021 . 21326.22 1.000 74.5 1414.9 1383.4 17.3 210.1 5.7 .0098 .293 .293 2 38.3

I 106 1.256 .002 2 0 29676. 8016. 21659.52 1. 000 74,9 1414.9 1383.2 17.3 210.9 6.0 .0098 .279 .279 2 38.3
107 1.258 .002 2 0 29992. 8012. 21980.25 1. 000 75.4 1414.9 1382.9 17.3 211.7 6.2 .0098 .266 .266 2 38.3
108 1.260 .002 2 0 30296. 8008. 22288.50 1. 000 . 75.8 1414.9 1382.6 17.3 212.4 6.5 .0098 .253 .253 2 38.3

I 109 1.262 .002 2 0 30587. 8003. 22583.95 1. 000 76.1 1414.9 1382.4 17.3 213.1 6.7 .0098 .241 .241 2 38.3
110 1.264 .002 2 0 30867. 7999. 22867.46 1. 000 76.5 1414.9 1382.2 17.3 213.8 6.9 .0098 .230 .230 3 38.3
111 1.266 •002 2 0 31134 • 7994. 23139.61 1. 000 76.9 1414.9 1382.0 17.3 214.4 7.2 .0098 .219 .219 2 38.3

I
112 1.268 .002 2 0 31391. 7990. 23401.40 1. 000 77 .2 1414.9 1381. 7 17,3 215.0 7.4 .0098 .209 .209 2 38.3
113 1.270 •002 2 0 31638 . 7985. 23652.18 1.000 77.5 1414.9 1381.5 17.3 215.6 7.6 .0098 .199 .199 2 38.3
114 1.272 .002 2 0 31874. 7981 . 23892.83 1.000 77.8 1414.9 1381.4 17.3 216.1 7.8 .0098 .190 .190 2 38.3
115 1.274 .002 2 0 32100. 7976. 24123.45 1.000 78.1 1414.9 1381.2 17.3 216.7 7.9 .0098 .181 .181 3 38.3

I 116 1.276 .002 2 0 32317. 7972 . 24345.11 1. 000 78.4 1414.9 1381.0 17.3 217.2 8.1 .0098 .173 .173 2 38.3
117 1.278 .002 2 0 32524 . 7967. 24557,59 1. 000 78.6 1414.9 1380.8 17.3 217.6 8.3 .0098 .165 .165 2 38.3
118 1.280 •002 2 0 32723 . 7962. 24761. 28 1. 000 78.9 1414.8 1380.7 17.3 218.1 8.4 .0098 .158 .158 3 38.3

A I: n nn ~ ~, ~



---
120 1.284 •002 2 0 33097 • 7952. 25144.25 1.000 79.3 1414.8 1380;4 17.3 218.9 8.7 .0098 .144 .144 2 38.3

I 121 1.286 •002 2 0 33272 • 7948. 25323.96 1.000 79.5 1414.8 1380.2 17.3 219.3 8.9 .0098 .138 .138 1 38.3

I I T DTH KG KC GTOT GTS OB SUB BT HY HC BO PPP HP (N~ DH DHH KlT ALG
122 1.288 .002 2 0 33439. 7943. 25496.61 1.000 79.8 1414.8 1380.1 17.3 219.7 9.0 .0098 .132 .132 1 38.3

I 123 1.290 .002 2 0 33600. 7938. 25662.03 I. 000 80.0 1414.8 1380.0 17.3 220.1 9.1 .0098 .126 .126 1 38.3
124 1.292 .002 2 0 33754. 7933. 25821.54 1.000 80.1 1414.8 1379.9 17.3 220.4 9.3 .0098 .121 .121 2 38.3
125 1.294 .002 2 0 33902. 7928. 25974.32 1.000 80.3 1414.8 1379.8 17.3 220.8 9.4 .0098 .116 .116 2 38.3

I
126 1.296 .002 2 0 34044. 7923. 26121.37 1.000 80.5 1414.8 1379.6 17.3 221.1 9.5 .0098 .111 .111 2 38.3
127 1.298 .002 2 0 34180. 7918. 26262.38 1.000 80.7 1414.8 1379.5 17.3 221.4 9.6 .0098 .106 .106 2 38.3
128 1.300 .002 2 0 34310. 7913 • 26397.64 1.000 80.8 1414.8 1379.4 17.3 221.7 9.7 .0098 .102 .102 3 38.3
129 1.302 •002- 2 0 34436. 7908. 26527.80 1. 000 81.0 1414.8 1379.3 17.3 222.0 9.8 .0098 .098 .098 2 38.3

I 130 1.304 .002 2 0 34556. 7903. 26652.77 1.000 81.1 1414.8 1379.2 17.3 222.2 9.9 .0098 .094 .094 1 38.3
131 1.306 .002 2 0 34671 • 7898. 26773.38 1.000 81.3 1414.8 1379.1 17.3 222.5 10.0 .0098 .090 .090 2 38.3
132 1.308 .002 2 0 34781. 7892. 26888.85 1. 000 81.4 1414.8 1379.1 17.3 222.7 10.1 .0098 .087 .087 2 38.3

I 133 1.310 .002 2 0 34888. 7887. 27000.41 1.000 81,5 1414.8 1379.0 17.3 223.0 10.1 .0098 .083 .083 2 38.3
134 1.312 .002 2 0 34990. 7882. 27107.45 1.000 81.7 1414.8 1378.9 17.3 223.2 10.2 .0098 .080 .080 2 38.3
135 1.314 .002 2 0- 35088. 7877. 27210.50 1.000 81.8 1414.8 1378.8 17.3 223.4 10.3 .0098 .077 .077 1 38.3

I
136 1.316 .002 2 0 35192. 7972. 27309.65 1. 000 91.9 1414.9 1379.7 17.3 223.7 10.4 .0099 .074 .074 2 39.3
137 1.318 .002 2 0 35272. 7867. 27405.07 1:000 _ 82.0 1414.8 1378.7 17.3 223.9 10.4 .0098 .071 .071 2 38.3 _
138 1.320 .002 2 0 35358. 7861. 27496.74 1. 000 82.1 1414.8 1378.6 17.3 224.1 10.5 .0098 .069 .069 1 38.3
139 1.322 .002 2 0 35442. 7856. 27585.53 1.000 82.2 1414.8 1378.5, 17.3 224.2 10.6 .0098 .066 .066 2 38.3

1140 1.324 .002 2 0 35522. 7851. 27670.99 1.000 82.3 1414.8 1378.5 17.3 224.4 10.6 .0098 .064 .064 2 38.3
141 1.326 .002 2 0 . 35599. 7846. 27753.16 1.000 82.4 1414.8 1378.4 17.3 224.6 10.7 .0098 .062 .062 1 38.3
142 1.328 .002 2 0 35673. 7841. 27832.36 1.000 82.5 1414.8 1378.4 17.3 224.8 10.8 .0098 .059 .059 1 38;3

I 143 1.330 .002 2 0 35744. 7835. 27908.53 1. 000 82,6 1414.8 1378.3 17.3 224.9 10.8 .0098 .057 .057 1 38.3
144 1.332 .002 2 0 35812. 7830. 27982.25 1.000 82.7 1414.8 1378.2 17.3 225.1 10.9 .0098 - .055 .055 2 38.3
145 1.334 .002 2 0 35878. 7825. 28053.48 1.000 82.8 1414.8 1378.2 17.3 225.3 10.9 .0098 .053 .053 2 38.3

1
146 1.336 .002 ·2 0 . 35941. 7819. 28122.02 1.000 82.9 1414.8 1378.1 17.3 225.4 11.0 .0098 .052 _.052 1 38.3
147 1.338 .002 2 0 - 36002. 7814. 28188.19 1.000 82.9 1414.8 1378.1 17.3 225.5 11.0 .0098 .050 - .050 2 38.3
148 1.340 .002 2 0 36061. 7809. 28252.03 I. 000 83.0 1414.8 1378.0 17.3 225.7 11.1 .0098 .048 .048 2 38.3
149 1.342 .002 2 0 . 36117. 7803. 28313.64 1.000 83.1 1414.8 1378.0 17.3 225.8 11.1 .0098 .047 .047 2 38.3

1150 1.344 .002 2 0 36171. 7798. 28373.44 1.000 83.2 1414.8 1377.9 17.3 226.0 11.2 .0098 .045 .045 2 38.3
151 1.346 .002 2 0 36223. 7792. 28430.82 1. 000 83.2 1414.8 1377.9 17.3 226.1 11.2 .0098 .044 ,044 2 38.3
152 1.348 .002 3 0 39279. 7787. 31491. 92 1. 000 86.5 1414.7 1375.9 17.4 .1 16.7 .0098 .055 .055 1 38.3

I 153 1.368 .020 3 0 40031. 7755. 32275.88 1.000 87.6 1414.7 1375.9 18.6 1.1 16.5 .0098 .564 .564 2 38.3
154 1.388 .020 3 0 40743. 7695. 33047.97 1. 000 88.8 1414.7 1375.9 19.7 1.2 16.3 .0098 .577 .578 1 38.3

. 155 1.408 .020 3 0 41469. 7633. 33835.63 1.000 90.0 1414.7 1375.9 20.9 1.2 16.1 .0098 ,590 .591 1 38.3
156 1.428 .020 3 0 . 42211. 7571. 34639.96 '1. 000 91.2 1414.6 1375.9 22.1 1.2 15.9 .0098 .605 .605 1 38.3
157 1.448 .020 3 0 42968. 7506. 35461.21 1.000 92.4 1414.6 1375.9 23.4 . 1.2 15.7 .0098 .619 - .620 1 38.3
158 1.468 .020 3 0 43740. 7441. 36299.36 1.000 93.7 1414.5 1375.9 24.6 1.3 15.5 .0098 .634 .634 1 38.3
159 1.488 .020 3 0 44529. 7374. 37155.29 1.000 95.0 1414.5 1375.9 25.9 1.3 15.3 .0098 .649 .649 1 38.3
160 1.508 .020 3 0 45333. 7306. 38027.51 1.000 96.3 1414.5 1375.9 27.3 1.3 15.2 .0098 .664 .664 1 38.3
161 1.528 .020 3 0 46153. 7236. 38917.57 1.000 97.7 1414.4 1375.9 28.6 1.4 15.0 .0098 .679 .680 1 38.3
162 1.548 .020 3 0 46991. 7164. 39826.18 1.000 99.1 1414.4 1375.9 30.0 1.4 14.8 .0098 .696 .696 1 38.3
163 1.568 .020 3 0 47844. 7091. 40752.28 1.000 100.5 1414.3 1375.9 31.4 1.4 14.7 .0098 .711 .712 1 38.3
164 1.588 .020 3 0 48714. 7017. 41696.96 1.000 101.9 1414.3 1375.9 32.9 1.5 14.5 .0098 .728 .729 1 38.3
165 1.608 .020 3 0 49600. 6941. 42659.59 1.000 103.4 1414.3 1375.9 34.4 1.5 14.4 .0098 .745 .745 1 38.3
166 1.628 .020 3 0 50503. 6863. 43640.27 1.000 105.0 1414.2 1375.9 35.9 1.5 14.2 .0098 .762 .762 1 38.3
167 1.648 .020 3 0 51424. 6783. 44640.48 1. 000 106.5 1414.2 1375.9 37.5 1.6 14.1 .0098 .779 .780 1 38.3
168 1.668 .020 3 0 52361. 6702. 45659.25 1.000 108.1 1414.1 1375.9 39.0 1.6 13.9 .0098 .797 .798 1 38.3
169 1.688 .020 3 0 53316. 6619. 46697.27 1.000 109.7 1414.1 1375.9 40.7 1.6 13.8 .0098 .815 .816 1 38.3
170 1.708 .020 3 0 54288. 6533. 47754.92 i.ooo 111.4 1414.0 1375.9 42.3 1.7 13.7 .0098 .834 .835 1 38.3
171 1.728 .020 3 0 55279. 6446, 48832.63 1.000 113.1 1414.0 1375.9 44.1 1.7 13.5 .0098 .853 .854 2 38,3
172 1.748 .020 3 0 56286. 6357. 49928.55 1.000 114.9 1413.9 1375.9 45.8 1.7 13.4 .0098 .872 .872 2 38.3
173 1.768 .020 3 0 57310. 6266. 51043.41 1.000 116.6 1413.9 1375.9 47.6 1.8 13.3 .0098 .891 .891 3 38.3
174 1.788 .020 3 0 58353. 6174. 52179.01 1.000 118.5 1413.8 1375.9 49.4 1.8 13.2 .0098 .911 .912 2 38.3
175 1.808 .020 3 0 59414. 6079, 53335.34 1.000 120.3 1413.8 1375.9 51.3 1.9 13.1 .0098 .932 .933 2 38.3
176 1.828 .020 3 0 60491. 5982. 54508.95 1.000 122.2 1413.7 1375.9- 53.2 1.9 13.0 .0098 .951 .952 2 38.3
177 1.848 .020 3 0 61585. 5882. 55702.74 1.000 124.2 1413.6 1375.9 55.1 1.9 12.8 .0098 .972 .973 2 38.3
178 1.868 .020 3 0 62697. 5781. 56916.46 1.000 126.2 1413.6 1375.9 57.1 2.0 12.7 .0098 .993 .994 2 38.3
179 1.888 .020 3 0 - 63826. 5677. 58149.11 1.000 128.2 1413.5 1375.9 59.1 2.0 12.6 .0098 1.015 1.015 2 38.3



:

1
181 1.928 •020 3 0 66160. 5482 . 60678.45 1. 000 132.4 1413.4 1375.9 63.3 2.1 12.5 .0098 1.060 1.061 2 38.3

I I T DTH KG KC GTOT GTS US SUB 8T HY HC 80 PPP HP m-i DH DHH KIT ALG
182 1.948 .020 3 0 67366. 5395. 61970.79 1. 000 134.5 1413.3 1375.9 65.5 2.2 12.4 .0098 1.082 1.082· 2 38.3

I 183 1.968 .020 3 0 68591. 5306. 63284.40 1. 000 136.8 1413.3 1375.9 67.7 2.2 12.3 .0098 1.106 1.106 2 38.3
184 1.988 .020 3 0 69830. 5215. 64615.00 1.000 139.0 1413.2 1375.9 70.0 2.3 12.2 .0098 1.128 1.128 2 38.3
185 2.008 .020 3 0 71088. 5122. 65966.18 1.000 141.3 1413.1 1375.9 72.3 2.3 12.1 .0098 1.152 1.153 2 38.3
186 2.028 .020 3 0 72365. 5027. 67337.36 I. 000 143.7 1413.1 1375.9 74.6 2.4 12.0 .0098 1.177 1.177 2 38.3

1187 2.048 .020 3 0 73655. 4930. 68724.96 1.000 146.1 1413.0 1375.9 77.0 2.4 11.9 .0098 1.199 1.200 3 38.3
188 2.068 .020 3 0 74962. 4831. ..70131.68 1.000 148.5 1412.9 1375.9 79.5 2.4 11.8 .0098 1.224 1.225 2 38.3
189 2.088 .020 3 0 ' 76285. 4730. 71555.37 1.000 151.0 1412.8 1375.9 82.0 2.5 11.8 .0098 1.248 1.249 1 38.3

1
190 2.108 .020 3 0 77623. 4625. 72997.95 1.000 153.6 1412.8 1375.9 84.5 2.5 11.7 .0098 1.274 1.275 2 38.3
191 2.128 .020 3 0 78976. 4519. 74457.52 1.000 156.2 1412.7 1375.9 ·87.1 2.6 11.6 .0098 1.299 1.300 2 38.3
192 2.148 .020 3 0 80345. 4410. 75934.70 1.000 158.8 1412.6 1375.9 89'.8 2.7 11.5 .0098 1.325 1.326 3 38.3

I 193 2.168 .020 3 0 81728. 4299. 77428.99 I. 000 161.5 1412.5 1375.9 92.5 2.7 11.5 .0098 1.351 1.352 3 38.3
194 2.188 .020 3 0 83f27. 4186. 78940.76 1.000 164.3 1412.4 1375.9 95.2 2.8 11.4 .0098 1.379 1.380 , 1 38.3
195 2.208 ' .020 3 0 . 84537. 4070. 80466.66 1. 000 167.1 1412.4 1375.9 98.0 2.8 11.3 .0098 1.404 1.405 1 38.3
196 2.228 .020 3 0 85962. 3952. 82010.50 1.000 169.9 1412.3 1375.9 100.9 2.9 11.3 .0098 1. 433 .1. 434 1 38.3

1197 2.248 .020 3 0 87397. 3831. 83566.30 1.000· 172.9 1412.2 1375.9 103.8 2.9 11.2 .0098 1.458 1. 460 . 1 38.3
198 2.268 .020 3 0 88845. 3707. 85138.34 1.000 175.8 1412.1 1375.9 106.8 3.0 11.1 .0098 1.487 1.489 1 38.3 .
199 2.288 .020 3 0 90300. 3580. 86720.37 ·1.000: 178.9 1412.0 1375.9 109.8 3.0 11.0 .0098 1.513 1.514 1 38.3

1
200 2.308 .020 3 0 91768. 3450. 88317.30 1.000 181.9 1411.9 1375.9 112.9 3.1 11.0 .0098 1.542 1.543 1 38.3
201 2.328 .020 3 0 93245. ·3318. 89927.56 1.000 185:1 1411.8 1375.9 116.0 3.1 10.9 .0098 1.571 1.573 1 38.3
202 2.348 .020 3 0 94728. 3182. ·91545.47 1.000 188.3 1411.7 1375.9 119.2 3.2 10.9 .0098 1.597 1.599 1 38.3
203 2.368 .020 3 0 96219. 3044. 93174.95 1. 000 191.5 1411.6 1375.9 122.5 3.3 10.8 .0098 1.627 1.628 1 38.3

1204 2.388 .020 3 0 97717. 2902. 94814.84 1.000 194.9 1411.5 1375.9.'125.8 3.3 10.7 .0098 1. 657 .. 1.658 1 38.3
205 2.408 .020 3 0 99218. 2757.' 96460.99 1.000' 198.2 1411.4 1375.9 129.2 3.4 10.7 .0098 1.684 1.685 2 38.3
206 2.428 .020 3 0 100724. 2610. 98114.09 1.000 201.6 1411.3.1375.9 132.6 3.4 10.6 .0098 1.713 1.715 1 38.3

1207 2.448 .020 3 0 102233•. 2459. . 9977~.24 1.000 205.1 1411.2<1375.9 136.1 3.5 10.6 .0098 1.743 1.745 1 38.3 .
208 2.468 .020 3 0. 103747. 2310. 101437.00 1.000 208.7 1411.0 1375.9 139.6 3.5 10.5 .0098 1.771 1.771 2'38.3
209 2.488 .020 3 0 105304. 2201. 103103.20.1.000 212.3 1410.9 1375.9 143.2 3.6 10.4 .0098 1.800 1.802 1 38.3

1
210 2.508 .020 3 0 106860. 2088. 104772.10 1.000 215:9 1410.8 1375.9 146.9 3.7 10.4 .0098 1.830 1.832 . 1 38.3
211 2.528 .020 3 0 108411. 1973. 106438.30 1.000 219.7 1410.7 1375.9 150.6 3.7 10.3 .0098 1.858 1.858 2 38.3
212 2.548 .020 3 0 109960. 1856. 108104.00 1.000 223.4 1410.6 1375.9 154.4 3.8 10.2 .0098 1.887 1.889 1 38.3
213 2.568 .020 3 0 111504. 1736. 109768.10 1.000 227.3 1410.4 1375.9 158.2 3.8 10.2 .0098 1. 918 1.919 1 38.3I 214 2.588 .020 3 O· 113037. 1612. 111424.40 1.000 231.2 1410.3 1375.9 162.1 3.9 . 10.1 .0098 1.945 1.946 2 38.3
215 2.608 .020 3 0 114563. 1487. 113075.70 1.000 235.1 1410.2 1375.9 166.0 3.9 10.1 .0098 1.974 1.976 1 38.3
216 2.628 .020 3 0 116078. 1358. 114719.50 1.000 239.1 1410.0.1375.9 170.1 4.0 10.0 .0098 2.005 2.006 1 38.3

I 217 2.648 .020 3 0 117576. 1227. 116349.40 1.000 243.2 1409.9 1375.9 174.1 4.1 9.9 .0098 2.030 2.032 1 38.3
218 2.668 .020 3 0 119061. 1092. 117968.80 1.000 247.3-1409.7 1375.9 178.2 4.1 9.9 .0098 2.060 2.062 1 38.3
219 2.688 .020 3 0 120539. 968. 119571.50 1.000 251.5 1409.6 1375.9 182.4 4.2 9.8 .0098 2.087 2.088 2 38.3

1
220 2.708 .020 3 0 122006. 847. 121159.10 1.000 255.7 1409.4 1375.9 186.6 4.2 9.8 .0098 2.116 2.118 I 38.3
221 2.728 .020 3 0 123448. 723. 122724.20 1.000 260.0 1409.3 1375.9 190.9 4.3 9.7 .0098 2.141 2.143 1 38.3
222 2.748 .020 3 0 124867. 597. 124270.30 1.000 264.3 1409.1 1375.9 195.3 4.3 9.7 .0098 2.1'71 2.173 1 38.3
223 2.768 .020 3 0 126256. 467. 125788.90 1. 000 268.7 1409.0 1375.9 199.7 4.4 9.6 .0098 2.195 2.197 1 38.3

1224 2.788 .020 3 0 127615. 334. 127280.60 1.000 273.2 1408.8 1375.9 204.1 4.4 9.5 .0098 2.221 2.222 2 38.3
225 2.808 .020 3 0 128944. _ 199. 128744.90 1.000 277.7 1408.6 1375.9 208.6 4.5 9.5 .0098 2.250 2.251 1 38.3
226 2.828 .020 3 0 130235. 60. 130174.70 1. 000 282.2 1408.5 1375.9 213.1 4.5 9.4 .0098 2.273 2.275 1 38.3

1
227 2.848 .020 3 0 131568. O. 131567.80 1.000 286.8 1408.3 1375.9 217.7 4.6 9.3 .0098 2.297 . 2.298 1 38.3
228 2.868 .020 3 0 132921. O. 132920.80 1. 000 291.4 1408.1 1375.9 222.4 4.6 9.3 .0098 2.320 2.321 1 38.3
229 2.888 .020 3 0 134230. O. 134229.70 1. 000 296.1 1407.9 1375.9 227.1 4.7 9.2 .0098 2.342 2.344 1 38.3
230 2.908 .020 3 0 135492 . O. 135491.80 1.000 -300.8 1407.7 1375.9 231.8 4.7 9.2 .0098 2.365 2.366 1 38.3

1231 2.928 .020 3 0 136703. O. 136703.20 1.000 305.6 1407.6 1375.9 236.6 4.8 9.1 .0098 2.387 2.388 . 1 38.3
232 2.948 .020 3 0 137863. O. 137862.50 1.000 310.4 1407.4 1375.9 241.4 4.8 9.0 .0098 2.408 2.410 1 38.3
233 2.968 .020 3 0 138960. O. 138960.30 1.000 315.3 1407.2 1375.9 246.2 4.9 9.0 .0098 2.425 2.426 2 38.3

1234 2.988 .020 3 0 139999. O. 139998.50 1.000 '320.2 1406.9 1375.9 251.1 4.9 8.9 .0098 2.445 2.447 1 38.3
235 3.008 .020 3 0 140967. O. 140966.50 1.000 325.1 1406.7 1375.9 256.0 4.9 8.8 .0098 2.459 2.461 1 38.3
236 3.028 .020 3 0 141868. O. 141868.00 1.000 330.1 1406.5 1375.9 261.0 5.0 8.8 .0098 2.479 2.481 1 38.3

1
237 3.048 .020 3 0 142692 • O. 142692.10 1.000 335.0 1406.3 1375.9 266.0 5.0 8.7 .0098 2.492 2.494 1 38.3
238 3.068 .020 3 0 143436. 0, 143436.20 1.000 340.1 1406.1 1375.9271.0 5.0 8.6 .0098 2.505 2.506 1 38.3
239 3.088 .020 3 0 144139. O. 144138.60 1.000 345.1 1405.8 1375.9 276.0 5.0 8.5 .0098 2.517 2.518 1 38.3
240 3.108 .020 3 0 144777. O. 144776.80 1.000 350.1 1405.6 1375.9 281.1 5.1 8.5 .0098 2.528 2.529 1 38.3



-~

,

I T OTH KG KC (HOT QTS QB SUB 8T fry' HC BO PPP HP cttl DH DHH KIT ALG
242 3.148 .020 3 0 145766. O. 145765.80 1.000 360.3 1405.1 1375.9 291.2 5.1 ·8.3 .0098 2.544 2.545 2 3B.3
243 3.168 •020 3 0 146106. O. 146106.00 1.000 365.4 1404.B~1375.9 296.4 5.1 8.3 .0098 2.553 2.554 1 3B.3
244 3.188 •020 3 0 146332. O• 146332.50 1.000 370.5 1404.5 1375.9301.5 5.1 B.2 .0098 2.556 2.557 1 38.3
245 3.208 .020 3 0 146437. O. ----;0.146437.50 1.000 375.6 1404.3 1375.9 306.6 5.1 8.2 .0098 2.556 2.558 o 38.3
246 3.228 .020 3 0 146416. O. 146415.70 1.000 380.7 1404.0 1375.9 311.7 5.1 8.1 .0098- 2.556 2.557 o 3B.3
247 3.248 •020 3 0 146259. O. 146258.60 1. 000 385.9 1403.7 1375.9 316.8 5.1 8.0 .0098 2.556 2.557 o38.3
248 3.268 .020 3 0 145956. O. 145956.10 1.000 391.0 1403.4 1375.9 321.9 5.1 7.8 .0098 . 2.549 2.550 1 38.3
249 3.288 .020 3 0 145498. O. 145498.20 1.000 396.0 1403.0 1375.9 327.0 5.1 7.8

,
1 38.3.0098 2.541 2.542

250 3.308 .020 3 0 144872. O. 144871. 70 1.000 401.1 1402.7 1375.9 332.0 5.1 7.7 .0098 2.528 2.529 2 38.3
251 3.328 .020 3 0 144065. O. 144065.20 1.000 406.1 1402.4 1375.9 337.1 5.0 7.6 .0098 2.514 2.515 2 38.3
252 3.348 .020 3 0 143063. O. 143063.20 1.000 411.1 1402.0 1375.9 342.1 5.0 7.5 .0098, 2.498 ·2.499 1 38.3
253 3.368 •020 3 0 141846. O. 141846.40 1.000 416.1 1401.6 1375.9 347.0 4.9 7.4 .0098 2.475 2.476 1 3B.3 .
254 3.388 .020 3 0 140394. O. 140394.40 1.000 421.0 1401.2 1375.9 351.9 4.9 7.3 .0098 2.451 2.452 1 38.3
255 3.408 .020 3 0 138677 . O. 138676.50 1.000 425.8 1400.8 1375.9 356.8 4.8 7.1 .•0098 -2.422 1 38.32.421
256 3.428 .020 3 0 136656. O. 136655.50 1.000 430.6 1400.4 1375.9 361.5 4.8 7.• 0 .0098 2.385 2.385 1 38.3
257 3.448 .020 3 0 134285. O. 134284.90 1.000 435.3 1399.9 1375.9 366.2 4.7 6.9 .0098 2.348 2.348 1 38.3
258 3.468 .020 3 0 131487. O. 131486.60 1.000 439.9 1399.4 1375.9 370.8 4.6 6.8 .0098 2.296 2.294 2 38.3
259 3.488 .020 3 0 128148. O. 128147.90 1.000 444.3 1398.8 1375.9 375.3 4.5 6.6 .• 0098 2.240 2.238 2 38.3
260 3.508 .020 3 0 124061. O. 124060.90 1. 000 448.7 1398.2 1375.9 379.6 4.3 6.4 ;0098 2.171 2.169 3 38.3
261 3.528 .020 3 0 118750. O. 118749.80 1.000 452.8 1397.4 1375.9 383.8 4.1 6.2 .0098 2.074. 2.072 2 38.3
262 3.548 .020 3 0 110148. O. 110148.30 1.000 456.7 1396.2 1375.9 387.6 3.9 5.9 .0098 1;929 ·1.927 ·238.3
263 3.568 .020 3 0 96427. O. 96426.61 1.000 460.1 1394.4 1375.9 391.0·· 3.4 5.4 .0098 1. 683 .. 1. 681 2 38.3
264 3.588 .020 3 0 73865. O. 73865.34 1.000 462.6 1391.4 1375.9 393.6 2.6 4.6 .0098 1. 290 "1. 289 2 38.3
265 3.608 .020 3 0 40175; O. 40175.07 1.000 464.1 1386.3 1375.9 395.0 1.4 3.2 .0098 .704 .699 5 38.3

KTT=O I= 266 T= 3.63
. . .

TF= .08 Im= 17911. TP= 3.21 QP= 146437. TRS= 2.07 T8= 1.14 .
BRD= 43.8 BRW= 465.5 HU=1419.7 HY=1374.8 HC=1375.9 ALG=38.250 QO=. 71.4663

I Z= .79 TFH= 2.38 BO= 396.4 TFl= .83

IHEII'lI! 29310.0 49310.0' 69310.0 89310.0 109310.0 129310.0 149310.0 169310.0 189310.0 209310.0
.080*
•120* " •

I
.160*
•200*
•240.*
.280.*
•320.*
•360.*
•400.!
•440.*
.480. *
•520. *
•560. *
.600. *
•640. *
•680. *
•720. *
•760. *
•800. *
•840. *
•880. *
•920. *

DISCHARGE
9311.
9594 •
9903.

10230 .
10567•
10910 •
11257•
11606•
11956•
12306•
12655.
13003•
13350 •
13694 •
14036 .
14376 .

. 14713 .
15048 .
15379 .
15707•
16032 •
16354.
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1
1 BREACH HODEL, HICR04JERSION: 1/87

II PIPING FAILURE IN HIDDlE OF HOFRSjSTA. 762+00 FIlE:Hll1TOP.6 240CT90

HI= 1415.40 HlJ= 1419.70 Hl= 1390.00 HPI= 1404.90 HSP= 1408.40

1

(IlINW,I=I,8)
8060.00 2934.00 1012.00 306.00 92.00 .00 .00 .00

II
<TINW ,1=1 ,8)

.00 1.00 2.00 3.00 4.00 6.00 .00 .00

II
(RSAW ,1=1 ,8)

2975.00 2240.30 1221. 70 114.80 76.80 44.40 18.85 .00

(HSAW, 1=1,8)
11428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

ZD= 2.00 ZC= .00 PORW= .00 Gl= .00 65= .00 IMP= .002U= 3.00

II D50C= .00 PORC= .00 I1IC= .00 eNC= .0000 AFRC= .00 COHC= .0 UNFCC= .00

D505= .18 PORS= .33 1115=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 UNFCS= 10.00

IBR= 1.00 WC= 14.0 CRl= 5280.0 SH= 70.40 WV= 5280.0 CNV= .0450 D50DF= .00 ~~FCDF= .00

CRl= 5280. BH= 43. AFR= 39.00 BO= 14.8 Z= .48

AFR= 39.0 TH1= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

II DTH= .020 DBB: .001 H=

(SPOW,I=I,8)
.00 1049.30 2325.30 5551.80 10718.60 15377.70 22588.60 58752.00

13.8011.6011.308.055.05

.1000 TEH= 6.0 ERR= .10 FPT= 2.0 TPR= 1.0

(SPHW,I=l,8)
.00 1.30 2.66

1
1
1
1

II
1
I

I T DTH KG KC GTOT GTS GB SUB BT HY HC BO PPP HP ctt~ DH DHH KIT AlG
IIPIPE FLOW TO WEIR FLOW TRANSITIa~

1400. 10. 10. 3793. 5744 . 9537. .023 .883 114. 134. 5. 115.
.07266 .07279 .33122 2.74717 .0098 3.0 16.4 1.9 9.7 158.0

1
1 16.5 6.7 17.6 19870.2 .0480 3 .8800 .9280 25.5 133.7 115.0

II I T DTH KG KC GTOT GTS GB SUB BT HY HC BO PPP HP CNN DH DHH KIT Al6
105 1.002 .002 2 0 14929. 8536. 6393.24 1.000 35.9 1415.2 1392.9 10.4 153,2 6.8 .0098 .078 .078 2 25.5



107 1.006 .002 2 0 14998. 8533. 6465.66 1.000 36.1 1415.2 1392.8 10.4 153.6 6.9 .0098 .073 .073 1 25.5

1 108 1.008 .002 2 0 15031. 8531. 6500.03 1.000 36.1 1415.2 1392.7 10.4 153.8 7.0 .0098 .070 .070 1 25.5
109 1.010 .002 2 0 15062. 8529. 6533.29 1.000 36.2 1415.2 1392.7 10.4 154.0 7.0 .0098 .068 .068 2 25.5
110 1.012 .002 2 0 15092. 8527. 6565.36 1.000 36.3 1415.2 1392.6 10.4 154.2 7.1 .0098 .065 .065 1 25.5

1
111 1.014 .002 2 0 15122. 8525. 6596.48 1.000 36.3 1415.2 1392.5 10.4 154.4 7.2 .0098 .063 .063 2 25.5
112 1.016 .002 2 0 15150. 8523. 6626.51 1.000 36.4 1415.2 1392.5 10.4 154.6 '7.2 .0098 .061 .061 1 25.5
113 1.018 .002 2 0 15177 • 8521. 6655.51 1.000 36.4 1415.2 1392.4 10.4 154.7 7.3 .0098 .059 .059 1 25.5
114 1.020 .002 2 0 15203. 8519. 6683.65 1. 000 36.5 1415.2 1392.4 10.4 154.9 7.3 .0098 .057 .057 3 25.5

1 115 1.022 .002 2 0 15228. 8517. 6710.73 1.000 36.5 1415.2 1392.3 10.4 155.0 7.4 .0098 .055 .055 1 25.5
116 1.024 .002 2 0 15252. 8515. 6737.08 1.000 36.6 1415.2 1392.2 10.4 155.2 7.5 .0098 .053 .053 1 25.5
117 1.026 .002 2 0 15276. 8514. 6762.62 1.000 36.6 1415.2 1392.2 10.4 155.3 7.5 .0098 .051 .051 2 25.5

1
118 1.028 .002 2 0 15299. 8512. 6787.27 1.000 36.7 1415.2 1392.1 10.4 155.5 7.6 .0098 .049 .049 1 25.5
119 1.030 .002 2 0 15321. 8510. 6811.161.000 36.7 1415.2 1392.1 10.4 155.6 7.6 .0098 .048 .048 2 25.5
120 1.032 .002 2 0 15342. 8508. 6834.28 1.000 36.8 1415.2 1392.0 10.4 155.8 7.7 .0098 .046 .046 1 25.5

1
121 1.034 .002 2 0 15362. 8506. 6856.67 1.000 36.8 1415.2 1392.0 10.4 155.9 7.7 .0098 .045 .045 2 25.5

2 24.1 22.9 16.1 13162.8 .1137 57 1.0360 1.1497 12.8 162.5 32.1

1
1 T DTH KG KC GTOT GTS G8 SUB BT HY HC BO PPP HP ct...~ DH DHH KIT ALG

1
122 1.036 .002 3 0 16513. 8504. 8009.34 1.000 39.3 1415.2 1390.0 10.4 .0 11.4 .0098 .000 .000 o 25.9
123 1.056 .020 3 0 16540. 8501. 8038.48 1.000 39.6 1415.2 1390.0 10.4 .0 11.5 .0098 .000 .000 o 26.2
124 1.076 .020 3 0 16525. 8461. 8063.69 1.000 39.9 1415.1 1390.0 10.4 .0 11.5 .0098 .000 .000 o 26.4
125 1.096 .020 3 0 16539. 8450. 8089.04 1.000 40.2 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o 26.6

1126 1.116 .020 3 0 16543. 8428. 8114.35 1.000 40.5 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o 26.8
127 1.136 .020 3 0 16546. 8406. 8139.64 1.000 40.8 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o 27.1
128 1.156 .020 3 0 16774. 8385. 8389.45 1. 000 41.4 1415.1 1390.0 11.1 .7 11.2 .0098 .343 .343 3 27.1

1129 1.176 .020 3 0 17009. 8363. 8646.35 1.000 42.2 1415.1 1390.0 11.8 .7 11.1 .0098 .353 .353 1 27.1
130 1.196 .020 3 0 17251. 8340. 8910.80 1.000 42.9 1415.1 1390.0 12.5 .7 10.9 .0098 .364 .364 1 27.1
131 1.216 .020 3 0 17500. 8317. 9182.90 1.000 43.6 1415.1 1390.0 13.3 .7 10.8 .0098 .375 .375 3 27.1

1
132 1.236 .020 3 0 17757. 8294. 9462.87 1.000 44.4 1415.0 1390.0 14.0 .8 10.6 .0098 .386 .386 3 27.1
133 1.256 .020 3 0 18022. 8270. 9751.55 1.000 45.2 1415.0 1390.0 14.8 .8 10.5 .0098 .399 .399 2 27.1
134 1.276 .020 3 0 18294. 8246. 10048.35 1.000 46.0 1415.0 1390.0 15.7 .8 10.3 .0098 .411 .410 1 27.1
135 1.296 .020 3 0 18575. 8221. 10353.76 1.000 46.9 1415.0 1390.0 16.5 .8 10.2 .0098 .423 .423 1 27.11136 1.316 .020 3 0 18863. 8195. 10668.08 1.000 47.7 1415.0 1390.0 17.4 .9 10.1 .0098 .436 .436 1 27.1
137 1.336 .020 3 0 19160. 8169. 10991.01 1.000 48.6 1415.0 1390.0 18.3 .9 9.9 .0098 .449 .449 3 27.1
138 1.356 .020 3 0 19467. 8143. 11323.77 1.000 49.6 1415.0 1390.0 19.2 .9 9.8 .0098 .463 .463 2 27.1

1139 1.376 .020 3 0 19782. 8116. 11665.81 1.000 50.5 1414.9 1390.0 20.2 1.0 9.7 .0098 .477 .476 1 27.1
140 1.396 .020 3 0 20106. 8088. 12017.75 1.000 51.5 1414.9 1390.0 21.1 1.0 9.6 .0098 .491 .491 1 27.1
141 1.416 .020 3 0 20440. 8060. 12379.59 1. 000 52.5 1414.9 1390.0 22.2 1.0 9.5 .0098 .506 .506 1 27.1

1142 1.436 .020 3 0 . 20783. 8031. 12751.29 1.000 53.6 1414.9 1390.0 23.2 1.0 9.4 .0098 .521 .521 3 27.1
143 1.456 .020 3 0 21136. 8002. 13134.05 1.000 54.6 1414.9 1390.0 24.3 1.1 9.3 .0098 .537 .537 2 27.1
144 1.476 .020 3 0 21499. 7972. 13527.22 1. 000 55.7 1414.9 1390.0 25.4 1.1 9.2 .0098 .553 .552 1 27.1
145 1.496 .020 3 0 21873. 7941, 13931.65 1.000 56.9 1414.8 1390.0 26.5 1.1 9.1 .0098 .569 .569 1 27.11146 1.516 .020 3 0 22257. 7909. 14347.32 1. 000 58.0 1414.8 1390.0 27.7 1.2 9.0 .0098 .586 .586 1 27.1
147 1.536 .020 3 0 22651. 7877, 14774.02 1.000 59.2 1414.8 1390.0 28.9 1.2 8.9 .0098 .603 .603 3 27.1
148 1.556 .020 3 0 23058. 7845. 15213.18 1.000 60.5 1414.8 1390.0 30.1 1.2 8.9 .0098 .622 .622 2 27.1

1149 1.576 .020 3 0 23475. 7811. 15664.10 1. 000 61.8 1414.8 1390.0 31.4 1.3 8.8 .0098 .640 .640 2 27.1
150 1.596 .020 3 0 23904. 7776. 16127.61 1.000 63.1 1414.7 1390.0 32.7 1.3 8.7 .0098 .659 .660 2 27.1
151 1.616 .020 3 0 24344. 7741. 16603.17 1.000 64.4 1414.7 1390.0 34.1 1.4 8.6 .0098 .678 .678 3 27.1

1
152 1.636 .020 3 0 24798. 7706. 17092.02 1.000 65.8 1414.7 1390.0 35.5 1.4 8.6 .0098 .698 .698 1 27.1
153 1.656 .020 3 0 25262. 7669, 17593.70 1.000 67.3 1414.7 1390.0 36.9 1.4 8.5 .0098 .718 .718 3 27.1
154 1.676 .020 3 0 25741. 7631. 18109.59 1.000 68.8 1414.7 1390.0 38.4 1.5 8.4 .0098 .741 .741 2 27.1
155 1.696 .020 3 0 26231. 7593. 18638.74 1.000 70.3 1414.6 1390.0 39.9 1.5 8.4 .0098 .761 ,762 2 27.1

1156 1.716 .020 3 0 26736. 7553. 19182.63 1.000 71.9 1414.6 1390.0 41.5 1.6 8.3 .0098 .785 .785 2 27.1
157 1.736 .020 3 0 27254. 7513. 19740.39 1. 000 73.5 1414.6 1390.0 43.1 1.6 8.3 .0098 .807 .806 1 27.1
158 1.756 .020 3 0 27785. 7472. 20312.93 1.000 75.1 1414.6 1390.0 44.8 1.7 8.2 .0098 .830 .830 1 27.1

1
159 1.776 .020 3 0 28330. 7430. 20900.39 1.000 76.8 1414.5 1390.0 46.5 1.7 8.1 .0098 .854 .853 1 27.1
160 1.796 .020 3 0 28889. 7387. 21502.42 1.000 78.6 1414.5 1390.0 48.2 1.8 8.1 .0098 .878 .878 3 27.1
161 1.816 .020 3 0 29462. 7342. 22119.91 1.000 80.4 1414.5 1390.0 50.0 1.8 8.0 .0098 .903 .904 3 27.1
162 1.836 .020 3 0 30052. 7297. 22754.30 1.000 82.3 1414.5 1390.0 51.9 1.9 8.0 .0098 .931 .931 2 27.1

1163 1.856 .020 3 0 30655. 7251. 23403.99 1.000 84.2 1414.4 1390.0 53.8 1.9 7.9 .0098 .956 .957 2 27.1
164 1.876 .020 3 0 31273. 7204. 24069.86 1. 000 86.1 1414.4 1390.0 55.8 2.0 7.9 .0098 .983 .983 3 27.1
165 1.896 .020 3 0 31908. 7155. 24752.90 1.000 88.2 1414.4 1390.0 57.8 2.0 7.8 .0098 1.012 1.012 2 27.1



167 1.936 .020 3 0 33223. 7054. 26168.98 1.000 92.4 1414.3 1390.0 62.0 2.1 7.8 .0098 1.069 1.070 2 27.1

1 168 1.956 .020 3 0 33906. 7003. 26903.52 1.000 94.6 1414.3 1390.0 64.2 2.2 7.7 .0098 1.100 1.100 2 27.1
169 1.976 .020 3 0 34605. 6949. 27656.23 1.000 96.8 1414.3 1390.0 66.5 2.3 7.7 .0098 1.131 1.131 2 27.1
170 1.996 .020 3 0 35321 • 6894. 28426.79 1.000 99.2 1414.2 1390.0 68.8 2.3 7.6 .0098 1.162 1.163 2 27.1

1
171 2.016 .020 3 0 36054. 6839. 29215.59 1.000 101.6 1414.2 1390.0 71.2 2.4 7.6 .0098 1.194 1.195 2 27.1
172 2.036 .020 3 0 36804. 6781. 30022.76 1.000 104.0 1414.2 1390.0 73.7 2.5 '7.6 .0098 1.227 1.227 2 27.1
173 2.056 .020 3 0 37571. 6723. 30848.17 1.000 106.5 1414.1 1390.0 76.2 2.5 7.5 .0098 1.260 1.261 2 27.1
174 2.076 .020 3 0 38355. 6663. 31691.99 1.000 109.1 1414.1 1390.0 78.8 2.6 7.5 .0098 1.294 1.294 2 27.1

1 175 2.096 .020 3 0 39158. 6601. 32556.77 1.000 111.8 1414.1 1390.0 81.4 2.7 7.5 .0098 1.331 1.332 2 27.1
176 2.116 .020 3 0 39979. 6538. 33440.18 1. 000 114.5 1414.0 1390.0 84.2 2.7 7.4 .0098 1.366 1.367 2 27.1
177 2.136 .020 3 0 40817. 6474. 34342.80 1.000 117.3 1414.0 1390.0 87.0 2.8 7.4 .0098 1.402 1.403 3 27.1

1
178 2.156 .020 3 0 41674. 6408. 35266.28 1.000 120.2 1413.9 1390.0 89.8 2.9 7.4 .0098 1.442 1.443 2 27.1
179 2.176 .020 3 0 42549. 6340. 36208.75 1.000 123.2 1413.9 1390.0 92.8 3.0 7.3 .0098 1.479 1.479 2 27.1
180 2.196 .020 3 0 43444. 6272. 37172.71 1.000 126.2 1413.9 1390.0 95.8 3.0 7.3 .0098 1.520 1.520 2 27.1
181 2.216 .020 3 0 44356. 6201. 38155.20 1.000 129.3 1413.8 1390.0 99.0 3.1 7.3 .0098 1.558 1.558 2 27.1

1
1 I T DTH KG KC GTOT QTS QB SUB BT HY HC BO PPP HP ctf~ DH DHH KIT ALG

182 2.236 .020 3 0 45287. 6128. 39159.05 1.000 132.5 1413.8 1390.0 102.2 3.2 7.2 .0098 1.600 1.601 2 27.1

1
183 2.256 .020 3 0 46238. 6054. 40184.53 1.000 135.8 1413.7 1390.0 105.4 3.3 7.2 .0098 1.644 1.644 2 27.1
184 2.276 .020 3 0 47207. 5978. 41228.98 1.000 139.2 1413.7 1390.0 108.8 3.4 7.2 .0098 1.684 1.684 2 27.1
185 2.296 .020 3 0 48195. 5900. 42294.73 1.000 142.6 1413.7 1390.0 112.3 3.5 7.1 .0098 1.728 1.729 2 27.1
186 2.316 .020 3 0 49203. 5821. 43381. 98 1. 000 146.2 1413.6 1390.0 115.8 3.5 7.1 .0098 1.774 1.775 2 27.1

1187 2.336 .020 3 0 50227. 5739. 44488.34 1.000 149.8 1413.6 1390.0 119.4 3.6 7.1 .0098 1.817 1.817 3 27.1
188 2.356 .020 3 0 51271. 5655. 45615.69 1.000 153.5 1413.5 1390.0 123.2 3.7 7.0 .0098 1.864 1.865 2 27.1
189 2.376 .020 3 0 52334. 5570. 46764.58 1.000 157.4 1413.5 1390.0 127.0 3.8 7.0 .0098 1. 912 1.913 2 27.1

1 190 2.396 .020 3 0 53432. 5497. 47934.63 1.000 161.3 1413.4 1390.0 130.9 3.9 7.0 .0098 1.961 1.961 2 27.1
191 2.416 .020 3 0 54549. 5427. 49122.53 1.000 165.3 1413.4 1390.0 134.9 4.0 7.0 .0098 2.005 2.006 2 27.1
192 2.436 .020 3 0 55685. 5355. 50330.85 1.000 169.4 1413.3 1390.0 139.0 4.1 6.9 .0098 2.056 2.057 2 27.1

1
193 2.456 .020 3 0 56841. 5281. 51560.04 1.000 173.6 1413.2 1390.0 143.3 4.2 6.9 .0098 . 2.107 2.108 2 27.1
194 2.476 .020 3 0 58015. 5205. 52809.56 1.000 177.9 1413.2 1390.0 147.6 4.3 6.9 .0098 2.159 2.160 2 27.1
195 2.496 .020 3 0 59207. 5128. 54079.31 1. 000 182.4 1413.1 1390.0 152.0 4.4 6.9 .0098 2.212 2.213 2 27.1
196 2.516 .020 3 0 60414. 5048. 55365.68 1.000 186.9 1413.1 1390.0 156.5 4.5 6.8 .0098 2.261 2.259 3 27.1

1197 2.536 .020 3 0 61638. 4968. 56670.02 1.000 191.5 1413.0 1390.0 161.1 4.6 6.8 .0098 2.313 2.313 1 27.1
198 2.556 .020 3 0 62877. 4884. 57992.69 1.000 196.2 1413.0 1390.0 165.9 4.7 6.8 .0098 2.367 2.367 1 27.1
199 2.576 .020 3 0 64132. 4799. 59333.39 1.000 201.1 1412.9 1390.0 170.7 4.8 6.7 .0098 2.422 2.422 1 27.1

1200 2.596 .020 3 0 65403. 4712. 60691.33 1.000 206.0 1412.8 1390.0 175.7 5.0 6.7 .0098 2.478 2.477 1 27.1
201 2.616 .020 3 0 66689. 4622. 62066.63 1.000 211.1 1412.8 1390.0 180.7 5.1 6.7 .0098 2.534 2.534 1 27.1
202 2.636 .020 3 0 67989. 4531. 63457.82 1.000 216.3 1412.7 1390.0 185.9 5.2 6.7 .0098 2.592 2.591 1 27.1
203 2.656 .020 3 0 69303. 4437. 64865.57 1.000 221.6 1412.6 1390.0 191.2 5.3 6.6 .0098 2.650 2.650 1 27.1

1204 2.676 .020 3 0 70630. 4341. 66288.30 1.000 227.0 1412.6 1390.0 196.7 5.4 6.6 .0098 2.709 2.709 1 27.1
205 2.696 .020 3 0 71969. 4243. 67725.48 1.000 232.5 1412.5 1390.0 202.2 5.5 6.6 .0098 2.769 2.768 1 27.1
206 2.716 .020 3 0 73319. 4143. 69176.57 1.000 238.2 1412.4 1390.0 207.8 5.7 6.6 .0098 2.830 2.829 1 27.1
207 2.736 .020 3 0 74681. 4040. 70640.95 1.000 244.0 1412.3 1390.0 213.6 5.8 6.5 .0098 2.891 2.890 1 27.1
208 2.756 .020 3 0 76051. 3934. 72116.65 1.000 249.9 1412.3 1390.0 219.5 5.9 6.5 .0098 2.952 2.950 2 27.1
209 2.776 .020 3 0 77430. 3827. 73603.45 1.000 255.9 1412.2 1390.0 225.6 6.0 6.5 .0098 3.014 3.013 1 27.1

1
210 2.796 .020 3 0 78815. 3716. 75099.39 1.000 262.1 1412.1 1390.0 231. 7 6.2 6.5 .0098 3.076 3.074 2 27.1
211 2.816 .020 3 0 80206. 3603. 76602.76 1.000 268.3 1412.0 1390.0 238.0 6.3 6.4 .0098 3.138 3.136 2 27.1
212 2.836 .020 3 0 81594. 3488. 78105.23 1.000 274.7 1411.9 1390.0 244.4 6.4 6.4 .0098 3.186 3.184 1 27.1
213 2.856 .020 3 0 82984. 3370. 79613.77 1. 000 281.2 1411.8 1390.0 250.9 6.5 6.4 .0098 3.250 3.249 1 27.1

1214 2.876 .020 3 0 84378. 3250. 81128.36 1.000 287.8 1411.7 1390.0 257.5 6.6 6.3 .0098 3.316 3.315 1 27.1
215 2.896 .020 3 0 85774. 3127. 82647.37 1.000 294.6 1411.7 1390.0 264.3 6.8 6.3 .0098 3.382 3.381 1 27.1
216 2.916 .020 3 0 87161. 3000. 84160.38 1.000 301.5 1411.6 1390.0 271.1 6.9 6.3 .0098 3.433 3.431 1 27.1
217 2.936 .020 3 0 88547. 2871. 85675.16 1.000 308.5 1411.5 1390.0 278.1 7.0 6.2 .0098 3.500 3.498 1 27.1
218 2.956 .020 3 0 89930. 2740. 87190.09 1.000 315.6 1411.4 1390.0 285.3 7.1 6.2 .0098 3.567 3.566 1 27.1
219 2.976 .020 3 0 91299. 2605. 88694.30 1. 000 322.8 1411.3 1390.0 292.5 7.2 6.2 .0098 3.618 3.617 1 27.1
220 2.996 .020 3 0 92664. 2468. 90196.55 1.000 330.2 1411.2 1390.0 299.9 7.4 6.2 .0098 3.686 3.685 1 27.1
221 3.016 .020 3 0 94020. 2326. 91693.09 1. 000 337.7 1411.1 1390.0 307.4 7.5 6.1 .0098 3.753 3.751 2 27.1
222 3.036 .020 3 0 95400. 2227. 93173.05 1.000 345.3 1411.0 1390.0 315.0 7.6 6.1 .0098 3.803 3.801 1 27.1

1
223 3.056 .020 3 0 96770. 2125. 94645.12 1.000 353.1 1410.8 1390.0 322.7 7.7 6.1 .0098 3.872 3.871 1 27.1
224 3.076 .020 3 0 98118. 2021. 96097.30 1.000 360.9 1410.7 1390.0 330.6 7.8 6.0 .0098 3.923 3.921 1 27.1
225 3.096 .020 3 0 99453. 1915. 97538.52 1.000 368.9 1410.6 1390.0 338.6 8.0 6.0 .0098 3.992 3.991 1 27.1
226 3.116 .020 3 0 100762. 1806. 98956.46 1.000 377.0 1410.5 1390.0 346.6 8.1 6.0 .0098 4.043 4.041 1 27.1
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228 3.156 .020 3 0 103312. 1582. 101730.30 1.000 393.5 1410.3 1390.0 363.2 8.3 5.9 .0098 4.159 4.157 1 '£7.1

1229 3.176 .020 3 0 104539. 1467. 103072.70 1.000 401.9 1410.1 1390.0 371.6 8.4 5.8 .0098 4.209 4.206 1 27.1
230 3.196 .020 3 0 105742. 1349. 104393.30 1.000 410.5 1410.0 1390.0 380.1 8.6 5.8 .0098 4.276 4.273 2 27.1
231 3.216 •020 3 0 106909. 1229• 105680.00 1.000 419.1 1409.9 1390.0 388.8 8.6 5.8 .0098 4.324 4.321 1 27.1

1
232 3.236 .020 3 0 108036. 1106. 106929.20 1.000 427.9 1409.8 1390.0 397.5 8.7 5.7 .0098 4.372 4.369 1 27.1
233 3.256 .020 3 0 109132. 991. 108141.10 1.000 436.7 1409.6 1390.0 406.4 8.8 '5.7 .0098 4.419 4.417 1 27.1
234 3.276 .020 3 0 110206. 881. 109324.50 1. 000 445.7 1409.5 1390.0 415.3 8.9 5.7 .0098 4.466 4.464 1 27.1
235 3.296 .020 3 0 111239. 770. 110469.20 1.000 454.7 1409.4 1390.0 424.3 9.0 5.6 .0098 4.513 4.510 1 27.1

1236 3.316 .020 3 0 112225. 656. 111568.80 1.000 463.8 1409.2 1390.0 433.5 9.1 5.6 .0098 4.558 4.556 1 27.1
237 3.336 .020 3 0 113161. 540. 112621. 30 1. 000 473.0 1409.1 1390.0 442.7 9.2 5.5 .0098 4.603 4.600 1 27.1
238 3.356 .020 3 0 114048. 422. 113625.90 1.000 482.3 1408.9 1390.0 452.0 9.3 5.5 .0098 4.647 4.645 1 27.1

1
239 3.376 .020 3 0 114880. 302. 114578.40 1.000 491.7 1408.8 1390.0 461.3 9.4 5.5 .0098 4.691 4.688 1 27.1
240 3.396 .020 3 0 115645. 179. 115465.60 1.000 501.1 1408.6 1390.0 470.8 9.4 5.4 .0098 4.711 4.707 1 27.1
241 3.416 .020 3 0 116353. 54. 116298.80 1.000 510.6 1408.5 1390.0 480.3 9.5 5.4 .0098 4.751 4.748 1 27.1

1
12~2

T DTH KG KC QTOT QTS Q8 SU8 8T HY HC 80 PPP HP tlf-l DH DHH KIT ALG
3.436 .020 3 0 117074. O. 117074.00 1.000 520.2 1408.3 1390.0 489.8 9.6 5.3 .0098 4.792 4.789 1 27.1

243 3.456 .020 3 0 117777. O. 117777 •00 1. 000 529.8 1408.1 1390.0 499.5 9.6 5.3 .0098 4.808 4.805 1 27.1

1
244 3.476 .020 3 0 118417. O. 118416.80 1.000 539.5 1408.0 1390,0 509.2 9.7 5.3 .0098 4.846 4.843 1 27.1
245 3.496 .020 3 0 118982. O. 118982.10 1.000 549.2 1407.8 1390.0 518.9 9.7 5.2 .0098 4.860 4.856 1 27.1
246 3.516 .020 3 0 119477. O. 119477 .50 1.000 559.0 1407.7 1390.0 528.7 9.8 5.2 .0098 4.892 4.888 2 27.1
247 3.536 .020 3 0 119892. O. 119892.30 1.000 568.8 1407.5 1390.0 538.5 9.8 5.1 .0098 4.903 4.899 1 27.1

1248 3.556 .020 3 0 120226. O. 120226.10 1.000 578.6 1407.3 1390.0 548.3 9.8 5.1 .0098 4.912 4.908 1 27.1
249 3.576 .020 3 0 120478. O. 120477.60 1.000 588.5 1407.1 1390.0 558.1 9.8 5.0 .0098 4.920 4.916 1 27.1
250 3.596 .020 3 0 120644. O. 120644.10 1.000 598.3 1406.9 1390.0 568.0 9.9 5.0 .0098 4.926 4.922 1 27.1

1251 3.616 .020 3 0 120725. O. ~120725.50 1.000 608.2 1406.8 1390.0 577.8 9.9 4.9 .0098 4.931 4.927 1 27.1
252 3.636 .020 3 0 120717. O. 120716.60 1.000 618.1 1406.6 1390.0 587.7 9.9 4.9 .0098 4.931 4.935 o 27.1
253 3.656 .020 3 0 120623. O. 120622.90 1.000 627.9 1406.4 1390.0 597.6 9.9 4.8 .0098 4.936 4.933 2 27.1

1
254 3.676 .020 3 0 120429. O. 120428.70 1\000 637.8 1406.2 1390.0 607.4 9.8 4.8 .0098 4.913 4.909 1 27.1
255 3.696 .020 3 0 120143. O. 120143.00 1.000 647.6 1406.0 1390.0 617.2 9.8 4.8 .0098 4.913 d.?12 o 27.1
256 3.716 .020 3 0 119759. O. 119759.40 1.000 657.4 1405.8 1390.0 627.0 9.8 4.7 .0098 4.890 4.885 1 27.1
257 3.736 .020 3 0 119284. O. 119284.10 1.000 667.1 1405.6 1390.0 636.8 9.8 4.7 .0098 4.890 4.885 o 27.1
258 3.756 .020 3 0 118709. O. 118709.10 1.000 676.9 1405.4 1390.0 646.5 9.7 4.6 .0098 4.860 4.856 1 27.1
259 3.776 .020 3 0 118033. O. 118032.90 1. 000 686.5 1405.2 1390.0 656.2 9.7 4.5 .0098 4.830 4.825 1 27.1
260 3.796 .020 3 0 117257. O. 117257.20 1.000 696.1 1405.0 1390.0 665.8 9.6 4.4 .0098 4.798 4.793 1 27.1

1

261 3.816 .020 3 0 116381. O. 116380.80 1.000 705.6 1404.8 1390.0 675.3 9.5 4.4 .0098 4.764 4.760 1 27.1
262 3.836 .020 3 0 115403. O. 115402.50 1.000 715.1 1404.5 1390.0 684.7 9.4 4.3 .0098 4.725 4.721 2 27.1
263 3.856 .020 3 0 114316. O. 114315.90 1.000 724.4 1404.3 1390.0 694.1 9.3 4.3 .0098 4.667 4.662 I 27.1

1
264 3.876 .020 3 0 . 113131. O. 113130.60 1.000 733.7 1404.1 1390.0 703.3 9.3 4.2 .0098 4.629 4.625 1 27.1
265 3.896 .020 3 0 111839. O. 111839.20 1. 000 742.8 1403.9 1390.0 712.5 9.1 4.1 .0098 4.569 4.564 1 27.1
266 3.916 .020 3 0 110443. O. 110443.20 1.000 751.8 1403.6 1390.0 721.5 9.0 4.1 .0098 4.507 4.503 1 27.1
267 3.936 .020 3 0 108944. O. 108944.30 1.000 760.7 1403.4 1390.0 730.4 8,9 4.0 .0098 4.445 4.441 1 27.1
268 3.956 .020 3 0 107344. O. 107344.50 1.000 769.5 1403.2 1390.0 739.1 8.8 3.9 .0098 4.382 4.378 1 27.1
269 3.976 .020 3 0 105644. O. 105644.30 1.000 778.1 1402.9 1390.0 747.8 8.6 3.9 .0098 4.319 4.315 1 27.1
270 3.996 .020 3 0 103845. O. 103844.80 1.000 786.6 1402.7 1390.0 756.3 8.5 3.8 .0098 4.250 4.247 2 27.1

1
271 4.016 .020 3 0 101943. O. 101943.20 1.000 795.0 1402.4 1390.0 764.6 8.3 3.8 .0098 4.162 4.159 2 27.1
272 4.036 .020 3 0 99943. O. 99942.60 1.000 803.1 1402.2 1390.0 772.8 8.2 3.7 .0098 4.091 4.088 3 27.1
273 4.056 .020 3 0 97843. O. 97843.16 1. 000 811.1 1401.9 1390.0 780.8 8.0 3.6 .0098 4.003 4.000 2 27.1
274 4.076 .020 3 0 95647. O. 95647.03 1.000 819.0 1401.7 1390.0 788.6 7.8 3.5 .0098 3.916 3.913 2 27.1
275 4.096 .020 3 0 93349. O. 93349.05 1. 000 826.6 1401.4 1390.0 796.2 7.6 3.5 .0098 3.810 3.807 2 27.1
276 4.116 .020 3 0 90952. O. 90951. 71 1. 000 834.0 1401.2 1390.0 803.6 7.4 3.4 .0098 3.697 3.703 5 27.1
277 4.136 .020 3 0 88465. O. 88464.77 1. 000 841.2 1400.9 1390.0 810.9 7.2 3.3 .0098 3.621 3.627 5 27.1
278 4.156 .020 3 0 85879. O. 85879.01 1.000 848.3 1400.6 1390.0 817.9 7.0 3.3 .0098 3.511 3.517 5 27.1
279 4.176 .020 3 0 83198. O. 83198.30 1.000 855.1 1400.3 1390.0 824.7 6.8 3.2 .0098 3.403 3.408 5 27.1
280 4.196 .020 3 0 80414. O. 80414.31 1.000 861.6 1400.0 1390.0 831.2 6.5 3.1 .0098 3.270 3.275 6 27.1
281 4.216 .020 3 0 77535. O. 77534.67 1.000 867.9 1399.8 1390.0 837.6 6.3 3.0 .0098 3.167 3.172 5 27.1
282 4.236 .020 3 0 74550. O. 74550.23 1. 000 874.0 1399.5 1390.0 843.7 6.1 2.9 .0098 3.036 3.041 5 27.1
283 4.256 .020 3 0 71458. O. 71457.63 1. 000 879.8 1399.2 1390.0 849.5 5.8 2.8 .0098 2.909 2.914 5 27.1
284 4.276 .020 3 0 68251. O. 68251.45 1. 000 885.4 1398.8 1390.0 855.0 5.6 2.8 .0098 2.787 2.791 5 27.1
285 4.296 .020 3 0 64918. O. 64917.69 1. 000 890.7 1398.5 1390.0 860,3 5.3 2.7 .0098 2.642 2.646 5 27.1
286 4.316 .020 3 0 61439. O. 61439.44 1. 000 895.7 1398.2 1390.0 865.3 5.0 2.6 .0098 2.503 2.508 5 27.1
287 4.336 .020 3 0 57787. O. 57787.48 l. 000 900.4 1397.8 1390.0 870.0 4.7 2.5 .0098 2.351 2.355 6 27.1



289 4.376 .020 3 0 49741. O. 49741.27 1.000 908.8 1397.0 1390.0 878.5 4.0 2.2 .0098 2.023 2.026 5 27.1

I 290 4.396 .020 3 0 45080. O. 45080.30 1. 000 912.5 1396.6 1390.0 882.2 3.7 2.1 .0098 1.837 1.840 5 27.1
291 4.416 .020 3 0 39593. O• 39592.74 1.000 915.7 1396.0 1390.0 885.4 3.2 1.9 .0098 1.614 1.617 5 27.1
292 4.436 •020 3 0 33800. O. 33800.43 1. 000 918.5 1395.4 1390.0 888.1 2.7 1.8 .0098 1.373 1.375 5 27.1

I
293 4.456 .020 3 0 28427. O. 28426.82 1.000 920.8 1394.8 1390.0 890.4 2.3 1.6 .0098 1.154 1.150 5 27.1
294 4.476 .020 3 0 23503. O. 23503.44 1.000 922.7 1394.2 1390.0 892.4 1.9 '1.4 .0098 .960 .957 5 27.1
295 4.496 .020 3 0 19062. O• 19061. 90 1.000 924.3 1393.7 1390.0 893.9 1.6 1.3 .0098 .781 .778 5 27.1
296 4.516 •020 3 0 15123. O. 15122.62 1.000 925.5 1393.1 1390.0 895.2 1.2 1.1 .0098 .619 .617 5 27.1

I 297 4.536 .020 3 0 11669. O. 11668.97 1.000 926.5 1392.6 1390.0 896.1 1.0 .9 .0098 .479 .477 5 27.1
298 4.556 .020 3 0 8844. O• 8844.49 1.000 927.2 1392.2 1390.0 896.8 .7 .8 .0098 .362 .364 5 27.1
299 4.576 •020 3 0 6722. O. 6722.19 1.000 927.7 1391.8 1390.0 897.4 .5 .7 .0098 .269 .270 5 27.1

I
300 4.596 .020 3 0 5154. O. 5153.97 1.000 928.2 1391.5 1390.0 897.8 .4 .6 .0098 .207 .209 5 27.1
301 4.616 .020 3 0 3994. O. 3993.94 1.000 928.5 1391.3 1390.0 898.1 .3 .5 .0098 .161 .162 5 27.1

I
I T DTH KG KC GTOT GTS GB SUB BT HY HC BO PPP HP cttj DH DHH KIT ALG

I 302 4.636 .020 3 0 3132. O. 3132.27 1.000 928.7 1391.1 1390.0 898.4 .3 .4 .0098 .127 .126 5 27.1
KTT= 0 1= 303 T= 4.66

I TF= .12 QTF= 5154. TP= 3.62 GP= 120725. TRS= .01 T8= 4.60
BRD= 29.7 BRW= 929.0 HU=1419.7 HY=1390.9 HC=1390.0 AL6=27.066 GO= 17.5777

I 2= .51 TFH= 2.33 80= 898.6 TFI= 1.29

I
~IHE***** 24921.0 44921.0 64921.0 84921.0 104921.0 124921.0 144921.0 164921.0 184921.0 204921.0

.120. * .
•160. *

I .200. *
•240. *
•280. *

I .320. *
•360. *
.400. *

I
.440. *
•480. *
.520. *
.560. *

I .600. *
.640. *
•680. *
•720. *
•760. f

•800. *
•840. *I .880. *
•920. *
.960. *

11.000. *
1.040. *
1.080. *

11.120. *
1.160. f

1.200. f

I
1.240. *
1.280. *
1.320. *.
1. 360. *.

.,
DISCl~RGE

9133 •
9241.
9357 .
9478 .
9600.
9725 .
9850 .
9976.

10102 .
10226.
10351.
10475.
10597 .
10719 •
10839•
10958 .
11076 •
11192 •
11307.
12222.
12180 .
13811.
14893.
16519.
16528.
16543.
16821.
17301.
17810.
18350.
18923.
19530.



1
BREACH HODEL, HICRO-VERSI~i: 1/87

1PIPING FAILURE AT WEST END OF HGFRSj STA.499+00 FILE:H~JTOP.72 240CT90

1HI= 1418.50 HU= 1419.70 HL= 1396.00 HPI= 1407.90 HSP= 1408.40

(Q]N(]) ,1=1,8)115658.00. 10~64.~0 7883.00 3630.00 3311.00 1290.00 1137.00 .00

nINd),1=l,8)
.00 1.00 2.00 6.00 10.00 18.00 21.00 .00

1 (RSAW,I=l,8)
2975.00 2240.30 1221. 70 114.80 76.80 44.40 18.85 .00

1 (HSAW,I=1,8)
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

120= 3.00 20= 2.00 2C= .00 PORloJ= .00 GL= .00 GS= .00 VMP= .00

050C= .00 PORC= .00 lMC= .00 CNC= .0000 AFRC= .00 COHC= .0 L~iFCC= .00

1D505= .18 PORS= .33 UWS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 LNFCS= 10.00

IBR= 1.00 WC= 14.0 CRL= 5280.0 SM= 42.24 ~p.J= 5280.0 OfJ= .0450 D50DF=

OTH= .020 DBG= .001 H= .1000 TEH= 12.0 ERR= .10 FPT= 2.0 TPR=

.00 ii~FCDF=

1.0

.00

5551.80 10718.60 15377.70 22588.60 58752.00

H2= 22.93 TH3= 45.38 H3= 78.83

OHH KIT ALGDHHP CH'~PPP80

inn

HC

71Q

13.80

.48

HYBT

11.60

BO= 11.8 Z=

11.30

I1B SUB

TH2= 51.75

8.05

AFR= 39.00

uTS

5.05

HI= 6.68

BM= 34.

2.66

CRL= 5280.

AFR= 39.0 TH1= 64.50

(SPQ(l), 1=1,8)
.00 1049.30 2325.30

(SPHm ,1=1 ,8)
.00 1.30

1
1
1
1
1
1
1 I T DTH KG KC ~IUI

PIPE FLOi.~ TO WEIR FL[~ TPANSITION
1 "'i ,( 1 'J" •.-
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.00

,..~. .
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, ~::.' 0'

13.8011.608.05 ': '.11.30

\ .'\.
..~.

5.05

1 "

".-

, , ~ .; ~ ,.J.. ~

~-" . ~'~ : .:" ", .~ .

!; CRL~ 5280.' 8t1= . 34.' AFR= -39 .~O }O='.' ~1.8 2=:;. ':'. ~,8
~ ~ ;."''' ' •• ' • .', oi"

.-

(SPQ(l)\I=I,8) o· ~ .

.00 1049.30 2325.30' 5551.80 10718.60 15377.70 22588.60 58752.00.

(SPH(J) \1=1\8)
.00 1.30" 2.66

1
1
I- .

I ... l I. ,

: 'r' ,,' ... -~\: '.,' ;... -'~ ".;~'..' ': "~' ~."~>~~ :?'~' ....'

, ';; ., 0;.' 'J. ,;" ;,(,~;~{b';'~{:~~]~~;~t}:~:
-:." • f-;" ~'. _..I.. • .~ .q,_-~,' j-" ..... '.::.- ~lt. ... " J !·~~:r ...:.~F4"""", ~f'¥"~' rr,j'~'''~''''/J~' .," ....... '•

. _ .;., '. ~. , . ..'.~: ~ '?? . : ~ ~' . ,.. .. . :.." ~~. \1 ~~: ~,r-"''''r·:''· '•. ·~·~~:~f·~j~~a;~~;:-F'''\.~ ;~q ;
Hl-,; ..6.68. TH~~.51..?5.,~ H:-. ::-~.' ~3.~ TH3= 45. J8 if H.F 78 .83 .~', ~;, ";,f;,::-';;' ':!.: V; i'-'.'-"~· ~f.'ff~"~< ':.1" ,•

• •••0 ••• ; •···.·r2 ::'~'o ;~,"A ". ". ':':,,:;":;. <~~~r<~<i;~!~~:~
tiTS "'~ GS' ~:'SU~ '.,·;)T .', '['( HC' ',BO PPP HP ct-ti. DH. ~ OH,H-'. 'KITj.ALG 2:oi'

. '.. ,';'. "';, .~ ,>~.. ;,; :~{ .~, :~~'; fi~',- 2;~?.-'i.~
, .. 718, ,100. _" IL .. ~ .5. .,.,....,84.. "'_ ,-.,.'., ~ ., !,,'':'
, ,.,'" " /' • ..._ • • 'I ~ ,-;;"~,,""',, ·'~~H. '~...... ,~~.::\"" ~.'" .7 I

17. L ". 2.0 ' 6.6. 1£'1.4 ',; ''. .~. .,>., ..< 1,(",',.,>-,;'''; ;. . .~.

. 0'82' 2 :, '.,:, 7200 '. '~"-8' '•.- ,~...···:1)5 5 :. '!.'··11' ,·'Jil
. ~ '84' ,,' -.'~;!.,.' • J., .. '# ~~. I ..., • {';J "L.~ .•'.:"., ... , I ~~.• ~. ~.1.~,{ ;~( y .' ~ .....~~..,.,~'.;_

,·",>;~,.,y·' ";::,,.' ':,: ': '~:':? oj" .',<' ,:::: . ,:;:.~t~~\i;~t;,~:· ~~?~,;~.}~{.:~~.[~~~
'~-" ~'4:- .~ ~. ': _;~:.. '::.. ~ .~. ','. , " .,.. r; 4 .l· "i· .... ~~t&'l;~

I • ,T DT~ KG KC ;,' uTOT -. QTS \ .~>.. OB SUB'. 'BT ., HY HC BOPPP~" HP C!'IIl . ,=OH ;-"-OHH:r-KIT'ALS'7h
. 94 1.016 .020) 0"" 22473. 13481. . ~ 8992'.12 1.000 ..··40.9 1418:4 1396.0 18.3' ~~ '.9 '9'-4' .0098' .429>':429·1~':·(25.5·"··

- - - 95- -1.036 -.020' 3'0-~' -i2734.-- 134i8.- - -~. - 9265 ;-79 1.000= -41.8 1418.4 -1396.0 i9'.2- ::'. ~ y,- ·~9. 3~ .0098 '_i.442::/i442i·+-2f~5-

1 96 1~056 ".020 3 0 :. 23002. 1;~55.~. :J' J54? .39 1. O~~'~: 4~. ~ .1,4~ 8.~ 13:6.0 20.1 .. ~; :7 ~ ',~,~:,9.2 '.009~.r it456 <~::4:5~.;i~!:}5.5~::(
97 1.076 ,,02930., 23278. L'l41. .:,...9836.91.1.0uu ,.4J.6 1,4.8.,) 1396.0 21.0 ...,9.,.,9.1 .009!! .46~'1' ...~69. ~ 3 25.;5..•.,

,. '. 98 1.096··f :0-20.3 0,' 23562 :" 13427.. ::}: 0"10135.29 1. 000,. 44.;6 1418.3 1396.0 '22.0 . ,1.1. 0 :" 9.0 .0098 ;'~~;~84 ~}:484 ~: 2 '25':'5'{
• , •. ~..' I • .. ...... 1"" \ ..!., I #. • ... r I' ':". ~~. .. .,..'..,;.' ~ .' '-, .. ~. ~ .1 F.... ~. . l"t" ". ;--\

99, 1.1)~./';020,,3 o· }~3855. ,:!~1341}.~ :/:.-:;·.~lQ142;1~ l.QO.0·\;.~;~45;6·14)g;3 1396.:0.>,.,23.0 .. ,1:P)'< ~~.9;;..0098 .::~.498~i>c~19~ :";~I'l:-~~\i~
100' 1.136 .020 3.0 ~.:' 24156. 1339B.',· 10757'.786 1.000 ~. 46.6 1418.3 1396.0 t24.0 ''- 1.0 ..:<: ·8.£(" '.0098 !~,.514!' >.I'.513"l:1 25.5

v 101 i::156:~'.;020 30." '24465. 13383.:' '} .: .1108.2.o(LOOOt·..~·47.7..1418:3 .1396.0' 25.1 ' ." 1:1.~.-:'8;·7 '.0098 .•529.' •• 529 :'1 '25.~~.
...... _ \. " ~ ". ' ~, ,."".. 4 • .\ - ..... ;»0 - ....

102 1.17,6' .020 30 24783. 13367:";.1416.37 '1.000· 48.8 141B.3 1396.0 ,26.2 1.1,8.6' .0098' .544 ..545'2:325·:5
103 1.196 .02030", 251i1. 13351:',rl' "'·11760~.24 1.000, 49) 1418.3 1396.0' 27.3. 1;1. 8:0 ~.0098'·, '-?62'~~~:~62'" 2 2?5 ".
104 1.216 ;·.020 3 0 '25448.-' 13334 ..... -, 12113.88 1.000 5i.0 1418.3 i396.0 '28.4 1.2,' 8.5 .0098 2.578' .578';'1 25.5
105 1.236 '~020 3 O. -25794. 13317. • 12477.28 1'.000 52:2 1418.3 1396.0 29.6, 1.2 . 8.4 .0098 •.·.596 ..•596, -,225.5
106. 1.256 ".020 3 0 . '26151. 13300 ...: '12851.35 1.000 . 53.5 1418.3 1396.0 30.9 .. 1.2, 8.3 ·:0098 .61401 " .614", i 25.5
107.'1.276 ".oio 3 0 '26518. . 13282., 13235.86 1.000 "54.7 1418.2 1396.0 32.1" 1:3· 8.3 '.0098 '.632 "'·.. :"632·; 2 25.5"
lOB ~1.296 .. 020 3 0:- 26895. -13263. ,....; ,:13631.17 '1.000 ~·56.0 1418.2 1396.0 33:4' '1.3 " 8:2 ;0098 .651'.' .651)· 2 25S
109'1.316,\;.0203'0' 27282.> 13245. ~, '14037:471.000 :'57.4'1418.2'i396.0'·34.8 .. ·1.3·~ 8:2 ~:'0098 .. 670-\):'.670·y),~5.5'::·
110, 1~'336->020 3 0,·27680. ',: Q225.; ",~1445~!32 1.000 '-58.;8.~418.2 1396.0 36.1.",1;.4 .~ 8:1 :':0098' tt.6tO ·~,~.• 6?1·~~,.2)~ .. ~·'."
111 1.356 .02030 " 2B090: . 13205. ,·.148B4.581.000 60:2 1418.2'1396;0 37.6 1.4 8.0 .0098 .710 '.710 ':":1 25.5
112 1.376 .020"30 28510.'13185; ':; 15325~88,1.000 ,"61'-.6'1418.21396.0 39.0.. 1.5 8.0· .0098 ;732' i.731·· .L25.5·.,
113 1.396 .020 3 0 28943. 13164. J' 'i5779:24 1.000 63.1 1418.2 1396.0 40:5 1.5 7~9 :0098 .753 ".753. 1'25.5,
114 1.416 .02030' 29387., 13142. '1624(93'1.000 64) 1418.11396.0 42.1' 1.6 7.9 ~0098 .. 775 ',;775 '1.25.5
115' 1.436 '-.020 30 29843. 13119. 16723.84 1.000' 66.3 1418.1 1396.0 43.7 ,,1.6 7.8 .0098 .799 :''';799 f25.5·
116' 1.456 .020 3 n ::- 30312: 13097. • 17215.60 1'.000 67.9 1418.1 1396.0 45.3 1;6· f7.8 .0098 ' .822 ,~':822 . 225.5 ..".1 117 ,1..:.476 .·.020 3 O~ ,,' 30794. 13073.' ;./17720.671,.00,0 69.61418.11396.0. 47.0. ·.1.7~: 7.7 .0098 ,~.846-,::845 >1'25.5,'-

.118. 1.496 ':\~020 3 p,.' ~1288. pO,49. .. 1823~.~9 '1.000 ·.)1.4 1418.1, 1396.0 48.8' 1.7. ;7.7 ..,.0098'., .871.· .87.1'225.5 "
'. 119 1.516 .02030' 31796. 13024.' " 18771;'49 1.000 13.2 1418.1 1396.0 50.6 '1.8 7.6 .0098· .896' ";.896 '325.5'<·
.120 1.536' '.020 3 0 32317. ". 12999. .," 19318.08 1:000 :75.0 1418.0 1396.0 52.4 1.'8' "7.6· .0098' .. 922'1 .. 923 - 2 25.5'"

121 (.556 ~020 30 . 32'852. '1297,3. . 19879.69 1.000. ·.}6.9 1418.0 1396.0 54.3 1.9 -_ 7.5 '.0098 .•950, .950' 2 25.5
, ,:.' '.~ '\ ,. . , ~ : ..

..'1 B~ 1.~O WC=~ 14.~:,:~RL~ 5280.0 S1'1= 42.2~ c~~. 5~~.0,:O CtN="'0450' '0500F~ .00 JltiFfDF=

DTH= .020, DBG: .001 ,H= .1000, TEH:: 12.0 ERfi;~ ,',10 FPT= ~ 2,0 TPR= - l,O~' '- .....}
• - .. ~ .A;'" . " .~ t _ -:;- . =...' .;

- '')0':



.' . '-.- ~ ..;.. .'...~.. ;..-

'. ' ..~
"': .f._cr' _

;. "..,

':1 '-,'-. ,.. ;: _ .:i
~I f'

IT,OTH KG KC UTOT UTS - !is . SUB BT HY HC, BO PPP '. HP' Ctii OH' OHH KIT ALG' ~

1
122 1.576 .020 3 0 33401.. 12946. "·20455.'20 1.000 78.9 1418.0 1396.0 56.3' : 2.0 ').5".0098 .976 '"":"976 .. ; 3 -25.S:·
123 1.596 .02030 33965. 12919. 21046.46 1.000 .80.9 1418.0 1396.0 "58.3 2.0' 7.5 :0098 1.005 1.001~ :·1)5~5-:.
124 1.616 .020 3 0 .. 34543. 12890. 21652.58 1.000 82~9 1418.0 1396.0 60',3 2.t' 7.4 .. 0098 1.033 1.033 ·3 25.5.

1

125 1.636 .02030 35136. 12861. ' 22274.37 1.000 85.1 1417.9 1396.0 62.5- 2.1, ').4 '.0098 1.063 1.063 3'25.5
126 1.656 .02030 ,35744. 12832.' .' 22912.21 1.000 87.2 1417.9 1396.0 64.6 2.2' ~7.3 .0098 I.D93 1.093 :3 25.5
127 '1.676 .020'30 36369. .12801. -:- 23567.64 1.000 89.5 1417.9 1396.0 '66.9. .2.3 7:3 .0098 1.126, 1.127, '2 25.5
128 1.696' .020 3 0 . 37009. ;'12770.'24238.88 1.000 91:8 1417.9 1396.0 69.2 2.3' ...:7.3' .. 0098. 1~157' 1.158 .- 2 25.5

'1129 1.716' .02030 ""37664. '12738. ':24926.561.000 94.21417,.91396.0 71.6 ,2.4 7.2..0098,1.189 1.189 2'25.5
130 1.736 ':020 30 38337. 12705." :25632.591.000 96.6 1417.8 1396.0 74.0 : 2.4 , 7.2"'-:0098 \.224 "1.225 2 25~5,
131 1.7~6 .020 3 P 39026. ·126710 ,:,26355.01 1.000 ~9.2 1417~8 1396.0 76.5 .: 2.5 ...~ 7.2 .•0098 .d.257. 1.258 - 225.5'1 132 1.776 .020,30: 39732...12636. -';,:' 27096.00 '1:000 .10'1.7 1417.8 1396.0 79.1 2.6 ·..·:'~7.2 ,.0098,1:294 1.294 -2 25.5'

, 133 1.796".020 3 0 40454. 12600. :,~. 27854.33 1.000 ·104.fI417.8 '1396.0 81.8 ·2.7' ~-7.1 :;'.0098 1.328' i.3i~ "3 25~5
, 134 1.816 .02030 ,41195. 12563...:, 28631.40 1.000 107.1 1417.7 1396.0 84.5 2.7'.7.1 ... 0098, 1.366 .1.367 ,2 25.5 .

1

135 1.836 .02030 41954.' 12526. '~' 3'-.29427.83 1.000 109,.9 14i7.7 1396.0 87.3· 2.B 7.1'- .0098 1.'405 1.406 2 25.5
136 1.856 .02030 '42731. ,.12487. ~': .-::30243.88 1.000 112.8 1417.7 1396.0. 90.2 . 2.9 ' 7;0 :0098':'1.445~ 1:446, 2-25.5
137,1.876 ·;0203'0 . 43525.' 12447.' ".31077.491.000 115.814U.71396.0 93.2 . '3.0 ',;,7.0.,.0098.;1:183 '1.~83.,}.25:5:
138 1.896 :020 3 Ii 1:;44338. " .12407: •· ....:31931.01 1.000 .118.8 1417.6 '1396.0 .96.2 '3.0. 7.. 0" ';0098 ~'.1.524 ·'·li.524~;' 2 25.5 .•

1

139 1.916 '.020 3 O..,45169. 12365...··.,32804.20 hOOD 122.01417.6'1396.0,99.4"""'3.1;, 7.0' .. 009~ ',1.566' 1~566~2,25.5·;(

140 1.936 ..020) 0 ". 46020. 12322. :!.; ~33697.84 1.000 ·125.2 1417.61396.0 102·.{, :3:2 ·;;..~·l:9!';:.0098.,·i.'608~a ..609"··.:,2~·25.5'~
141 1.956:·.020~3.0:. 46890:', 12278. ·~.:·~.34611:5601.000 :{2B.5..1417.5 1396.0 105~9' ·).3 t~6:'9 ',~i:0098' j7652 ".!;o53:' 2 25~5

1

142 1.976 .•;.:0;~.:3,~. :'·477~~~.' .,.12233. i, :'~'" 35~15"::52 1.000~f,I~{'~9)417.~ 1396~0 1~9.3.-:.\'.,3:'4·, i':-6;·f:'(\'.00'~8,.~').• ~?7f.,-~\.6J7'f.~2 .~5.:5 .
143 1.996 .O~u 3 0 486lJ7. 12187.·" 36500.24 1.000 1::J5.4 1417.~ 1396.0 112.8 ,·3.5. ,6.. 9 .009,8".,1.742~.1 7~3. ,2 £5.5
144' 2.016 :.020:3 O· '49615.' 12140...37475;56 1.000 .138·.9~ 1417.4 1396.0 116.3 " 3.6.~!6.8 ,;0098."I·.78·8,~:'i.7'89;"2 .25.5
145 2.036 ,.020~3. 0 50564. '1209l., 38472.98 1.000' 141.:6 ~417.4 1396.0 120.0' 3.7' 6:8<:, .0098 :tJ;.83a~ 1~838, ;t25 .5

'1146 2.056 ,~020'3 ~. 5153.2.. ~?041.' '39490.97 1.000 146.4 1417.4 1396.0,123.8 3.8, ,.6.~8 .. 0,P9.8';13_B85~L88~ '"J! ,25.5 .;
147 2.076' .020 30' .52521.'" 11991., '40529.96 1.000 '150.. 3 1417.3 1396.0127.7 3.9 ·6.8 ·.0098fl~933· 1-.'933 1 25.5

, 148 2.096' '.0203 0 '53528. ·,·'1193B. •·...·..:415B9.30 1:000, 154.2 1417:3 1396.0 131.6 4.0 ':,.:6;7,..0098··'I':·982s~i.982·'"1'25.5 .;

I 149 2.116 .'.0'20.3 0;'~::J4559;- lIB~4.·" 42675. I}., 1.000,"'158:3 t'4~7.3 1396.0 135.7 ... 4.1: i~/~.n :009?--:i;0~2.·:i.ri4~·t~J 2~.~ .
150 2.136 ,020·3 0 .• 55611.~ , 11830 .. ,,' 43780.93 1.000 .162.5.1417.2 1396.0 139.9 4.2. 6.7 .0098,2.092 2.092 1 25.5
151 2.156 .:02030 ,: 5668'1..>' 11773. : 44907.4:k1.000 166:8 1417.2 1396.0 144.2 4.3 ·'X.i'.. .009B-:-.i.f44 2.144 • 1 25.5 '

I
152 2.176' .020 3'0'.>57771." :.'11716. 46055.11 "{.OOO 171.2 1417.1 1396.!) 148;'6 . 4.( .6.6 .0098-:""2;197 ~2.197 :'1 25.5

. 153 2.196 :020.:30 .:t·5BB80:. 11657. .' 47223.09 1.0~0 175.7 1~1~.1 1396.~ 153.1 . 4:5',.<·,,~:~ ·.·.009B{~.25rl:.:2.25ji·.~ '25.5".
-'. 154 2.216 .020·3 0, :: 60014. 11596. ; 4841a.l0 1.0uO 180.3 141/..1 1396.u 157.7 4.6 ~ 0.6 .0098 2.316 .... 2.315.; £ 25;5'

155 2.236 .020 3 0 • 61167. '11534.' 49633.29 1.000 185.( 1417.0 1396.0 162.4 4.7' 6:6' .0098.. ··2.371~~ 2.371 :'. 1 25:5

I 156 2.256 -.O~O,·?'O :- 62340.-'·, 114~1-..- --5086B.87;.1:00~ -1~9·.9. 1417.0 1~:6.0 167-.3 ~.: -~-6r6f.009~;~;;~28.J~2 •.~28~~{':'25.5':·:::
, 157 2.276 .0L0:3 0, .-4:\635~0. 114u6 .. y ...~2124.7li~ .00u· lY4.9·1416.9 jJY6.0 172.3 . ~.U ';' 6.5 }".0098_;~l.~86,,:·2.485 ,~.25.5
• 158 2.296 .• 020'30':' 64740. ··11339.~ ~'.53400';8( 1:000 200.0 1416.91396.0 177.4 5.1 6.5 :;.0098 .... 2:544,ll;2.544" 1~25.5 ,

·159 2.316 .. 020'30'. ,.65974.- .:~11270. , ,.:,~,54703.95·~1.000::":205.2 1416:8 1396;0 182.6 ."5.2'~ 6.5 :0098'i1'i:61r:'2:61~; ~f·25.5;·
160'-·. 2.336 ~:.02·0;} '0 .. ': 61227. .' ·i"1201. ,',:. ',56026.1(1.000 ':21 0:6~ 1~1~.8 1396:0' 187. ~ ~;, 5.4' ". 6.5:' ~'.-009,8:'7'~:·~7~l~~::67..5.r~\:f5;5 ';. '.
'161 2.356 .• 020.3 0 ~ 68497." 11129.·· "'57367.88'1.000 216~0 1416.7 1396.0'193.4 .": 5.5 .6.4t;t":0098"·2:'737 -2.737-">11;25.5',

'1162.2.376 ' •.02030 .. 6.9785. 11056." ~874?j3 ! ..OM.-22L6'141?7 1396.0 19·~.0 .. · 5..6 ;'6'.4:' !0098·,2:8.00,'.~2 •.~00 ·~i}~'.5: ..
• 163' 2.396 .02030 71091. 10981. ',' 60109.70 1.000 ',227.4 1416.6 1396:0 204.7 5.7 6;4 '.0098 2.864"",2.863' 1·'25.5

164 2.416 .02030 ·72419.·. 10903.:.· 61515:60 1'.000" 233.2 1416.6 1396.0 210.6 . "5.9 6.4, .0098 '2.942; 2:940", 2 25.5
165 2.436 .02030 '73765. 10825. ... 62939.93 1.000 239.3 1416.5 1396.0 216.6 ·'6.0 6.4 .0098 3.007. 3.00~', ..1 25.5

I 166 2.456 :.020 3 0 75126., 10745. '. 64381.38 1.000 245.4 1416.5 1396;0 222.8 6.1 6..3 .0098 3.074 ·.;3.073.· 1 25.5
167 2.476 .02030 76492. 10651: . 65840.77 1.000' 251'.7 1416;4 1396.0 229.1 6.3 ···.6;3,.:0098 .3.i4(.3.14j::~1 25:5
168 2.496 .020 3 O~ '77867. ~ 10550. ", 67317.09 ·1.000 258.1 1416.4 1396.0135.5 6'.4' '6.3 .:0098 :3.210 '.,3~20? ''-'1 25.5:

1

169' 2.516.:.0;030" 79256:.. ' 10446. ·'~;:,68809.89 1.. 000. 4264.7,1416.3 1396.0 242.1 :.6.6 ·~.6~3 :,;009,8.~:3.280 .~3.279~~ '1:25)(; .
'170 2.536 .O~O 3 0 80659.· 10340. 70318.70 1.000 271.4 1416.2 1396.0 248.8 '6.7, 6.2. .0098' 3.350.,,;3.350 1 25.5 ,.
171 2.556 ~020 3 0 82082. i0231.' .71850.93 {:'OOO 278.2 1416,2 1396.0 255.6 ,6.9 6.2' :0098 3.437'·>3~·435 2 25':5

1

172 2.576 .0203 O. '83517. 10121.- ~·:.;"73396.91 1.000 ·285.. 3 1416.1 1396.0 262.6 7.0':' 6'.{~,.0098~3.509 3.508 1.25.5
173 2.596 .02030 . 84965. 10007. ,.74957.53 1.000 292.4 1416.0 1396.0 269.B 7.2 6.2 .0098 3.583 3.582 1 25.5

• • ~ .o(:~ ~'-.. - • '-. •

174 2.616 ,:02030 86422. 9891. ~776530.77 1.000' 299.7 1416.0 1396.0 277.1 7.3. 6.2 .0098 3.658.3.657 .. 1'25.5
175 2.636 .02030 87889. 9773. '78116.68"1.000 '307.2 1415.9 1396.0 284.6 7.5\--' 6.1 .0098 3.733 3.732 125.5

1

176 2.656 .020' 3 0 89365. 9651.·,!:· 9713.78 1. 000' 314.8 1415.8' 1396.0 292.2 7.6 6.1 .0098 3.810 3:809 'I 25.5
177 2.676 .020 3 O· 90850. .9527. :',:': 81322;09 1.000 322.6 1415.8 1396.0 300.0' 7.8 .6.1' .0098 3'.887 3.886 1 25.5
li8 '2.696, .02Q 3 0 92341. ',' 9401. 'r 82940.04 1.000 330.5 1415.7 1396.0 307.9.,7.9.' 6.1 .0098 3.966'.:).965 125.5

1

179 '2.716'.. 020 3 0 93838." 9272. . "."8456~.80 1.O~O 338.6- 14,15,:6 1396:0 316.0 8.1 6.0 ,.. OO?8 ~4.0j5< 4~044 : 1 25.5.
180 2.736 .02030 95339. , 9139 .•. : 86200.50,1.000 346.9 1415.5 1396.0 324.3 8.2' 6.0 .0098 4.123 4.120 2 25.5
181 2.756 .020 30 ... 96842. ,,9004. • 87838.46 1.000 355:3 1415.5 1396.0 332'.7 . 8.4, 6.0 ,'.0098 4.20!.~··4.198 ..·,2 25.5 ~. "~ . .. ..:,. .
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• I T DTH KG KC (HOT (US, GB SUB ·BT HY '. HC 80' PPP HP Uti DH DHH KIT ALB1182 2.776 .02030 98347. ,8867. 89480.68 1.000' 363.8 1415.4 1396.0 341.2 8.6 '6.0 .0098 4.280 4.279 1 25.5

183 2.796 .020 3 0 99B52. 8725. . .91126.70 1.000 372.5 1415.3 1396.0 349.9 8.7 5.9 :.0098 4.361 4.358 2 25.5
J84 2.816 .020 3 0 .101346. 8582. 92763.88 1.000 .381.4 1415.2 1396.0 358.8 ,8.8 - 5.9 .0098 4.420 4.418 1 25.51185 2.836 .02030 102837. 8436. 94401.34 1.000 390.4 1415.1 1396.0 367.8 9.0 5.9 .0098 4.503 4.501 .1 25.5
186 2.856 .02030' 104326. 8286. 96040.07 1.000 399.6 1415.0 1396.0 377.0 9.2 5.8' .0098 4.586 4.585 125.5
187 2.876 .020 3 0 105811. 8134. 976~6.99 1.000 408.9 1414.9 1396.0 386.3 9 .~ 5,8 .:':0098 . 4.671 .4.669 1 25.5 '

118S .2.896 .020 3 0 ,107278. ,7978." 99300.45 1.000 418.4 1414.9 1396.0 395.8 9.5 5.8 ·~.0098" 4:733 4,731 ·1 25.5
189 2.916 .020.3 0 :108738. "'7819. 100919.00 1.000 428.0 1414.8 1396.0 405.4 9.6 5.8,' .0091f 4.817 4.815 1'25.5

r 190 2.936 .020 3'0 110190. 7658. 102532.70 1.000 437.8 1414.7 1396.0 415.2" 9.8 5.7' ~0098 ....,4.903 4.901' 1-'25.5
191 2.956 .020'30 111619. 7493.'. ,104126.30 1.000 ~~447.7'1414.6J396.0 425.1 9.9 5.7"·,.Q098 -,4 .. 965':4.963', 1-25.5-,
192 2.976 .020'30'113036.' . 7325., • 105711.70 1.000 457.8 1414.5 1396.0 435.2 10.1 5.7 .0098' 5.051 5.049:".125.5
193 .2.996 .020 3.0 114427. 7153. 1,07273.80 1.000, '468.1.1414.4 1396.0 445.5 10.2 5',6 ."ri098. '5.112.5.110 ,1 25.5 :

,194 3.016 .02030' 115804. 6979. 108824.60 1.000 . 478.5 1414'.3 1396.0 455.9 10.4 5.6 .0098.5.1.985.196""1 25.5

1'195 3.036 .020'30,.: 117150. 6801. 110348.50 1.000 489.0 1414.2 1396.0 466.4 10.5 5.'6: .0098 ~',5.'260' ,5.257 ;'1'25.5 "'.
196 3.056~' .020 3 0 "118477. 6621.' 111856.90 1.000 ~ 499.7 1414.1 1396.0 477.1 10.7 5.6 .. 0098 '5.3465.343 : 125.5,
197 3.076 .o·~O '3 0 J 19773.:.~ '6437.'; 113336.10 1.000 510.5 1414.0 1396.0 487.9:, 10.8· .5 S;~:OO98 ' 5._407 5.'404 .~? i'1~\i"

1
198 ,3.096 '.020 3 0 ,121042. . ,6249. 114793.60 1.000 521.5 1413.9 1396.0 498.9 • 11.0 5.5,-.' .0098 •.. 5.490 .5.486~~2 25.5,:"
199. '3.116 '.020,3} : 122277.~<" .6059. 111217.90 1.000 532.6 '1'413.7;1,396.0 510.0, "11.1 5.5 j098~'5:548~5';545J;',1,i25~5 :-,
200 3.1.36 .0203 0;._·,:.1?3472.. ,5865.' l1i60.7.30~1.000"543;8'14t3.6 1396.0 52i.2. 11'.2 05.4 "'.,0~098;5'-607 '5.604 1',25.~·~;

1
201 3.156 ,,0,20:3 0 :r!?~637,. '..'f.566B._ , 118~69.60_,1.000 ,555.214p.51396.0 532.6" 11.4 . 5.4 .Q098:,5:6~t:,5.685·~f{~25'.5'~~
202 3.176 .,020 3 0 ·J25779. ,-5486. .-120293.10 1.000 ,566.7 1413.4 1396.0 544.0 11.5 5.4 .009.8 5.7.46 ~5.743' .1~25.5:~

203 3.196 .020 3 O' .--t'26903.' , 5327. . 121576.50 1.000 ''''578.3 14'13.3 1'396.0 555.7 '11.6 5.3 .0098 '-5:803',~"5~'800 T:~:t 25.5;'
204 3.216 .020 '3,'0' 1279111.-' , 5165.~" 1'22816.'30' 1;000 590;0 1413.2 1396.0 567.4 11.7' 5.3 .009{·~!5:~59~",5~S56 ';1 25-:5',,"
205 3.236 :020'3 0 ' 129011.,· 5000. 124010.90 1'.000 601.8 1413.0 1396.0 579.2' 11.8 " 5.3 .009s_~ 5.i14~:~S:911·> 1-~'25.5'1;.,~
206 3.256 .020:3 0 ,.129992.~ 4833'. ,'/125159.60 1.000 -\613) 1412.9~ij96.0 591.1. .; 1(.9 5.2 .0098~;t5:;9t9,:'5)65~ 1~25.5 ~
207 3.276 :020 '3 0« 1309~i. ,4663. 126259)20 1.000 625.8.1412.8 1396:0 603.2 12.0" '.5.2 .. ,.009~,~~~;Q~2~;~:p,l~:1.>f(~2?~;,<
208 3~296 ~::.O;O 3 0<!~!~06. .4:91.,·· 127315;?0.1:000:"637.~~.1~12.7.13.9~.O6:15.3 1~.1·, 5.1' .0098.{e:97~\;o:071-~i\j·'~5.,S~i
209 3.316 .0~O,3 0 J32646. . 43.16.- 128330:20).. 000 650.l 1412.5.1396.0 627.6 ~ 12.~, . .J.l.- .009?_ 6.1,?6."i-~ ••q?~ .1.?5.:,~.<
210 3.336 .02030 133431; \ 4139. 129292.40.:'1;000 :662.5 1412.4 1396,0 639.9 .12.4 5.1 .0098·:.6;176:6.17.2-:-~ 1'25.'5 .~

1
211 3.356 .020. 3:b ..~', 134159. '·3959. 130200.00"1.000'-.675.0 1412.3 i396.0·' 652.4 12.5 .5.0' .00'98 ):226:' 6;22(;, 1:25l~:~';

. 212 3.376 .02030' 134825." 3777. 131047.90 1.000 -687.5'1412.1 1396.0 664.9 12.5 5.0 .009B ~6.269~;'6 265' "2.A 25.5. 'r

. 213 3.396 .020' 3 0::,;'135420. 3593. 131827.10 1.000 - 700:1' 1412.0 1396.0 677.5 12.6 5.0 ",.:0098~!to'.2B5 ,~'6"2BO"'H ''''-25.5. 'f,
~ •• • • .... .f)~ -, ~ r , •• ,., .... "" ~j, 11\

,214 3.416, .020 3 0 .•,p5954. ,> 3406. ': 132548.10 1.000 712.8 1411.9 1396.0 690.2 .12.7 4.9 :0098;'i~.~30_ (6.32.61,'..';1;25;5 'y,"I ?15 3.436 .020 30, )36q22 .• ' 3216. . 133206.00 1.000 7.~5 .•,~ 1411;7 1396.0 702.9 12.7" 4.9 ,~~09,8:{.6;·?~9!.'~ 6:)65," .~2~.~~, •
. 216 ,3.456 .020 30.'. 1.36817. ,.3025." 133792.50 1.000f73a.3.'1411.6 1396.0 715.7 ~12.8 4.8, .oot?,>~\1S[~81;;;·6.:3?k:f,J:2.5~_5 :"

217; 3.476(,-.020"~ 0.',,137146. "'- -2a31. ,;~,_ 134314.70, 1·.~00~,~751;1 J411'.'4.1396:.0 728.5 '12.~ 4.8 .:·,:~E98j'.6~~_f2;},,6;4f7~"'~t 25..•••~:·~
218 ~.496 .O?O, 3.,O';~ l'q7400. "., ·f63~. '. ~)34764.?0. LO,QO.',·,764~0 1~1!.3 .1396.0 741.4 ~:" 12.9 4.8 J,:~O~a.\:Iof~~O;>:'~\j~f~v ,'].'2.5: .

,219 3.516 :020"3 0'.: 137572 .., ",' 24~6. ::~ .1.35135.,~0 1.000 ' 776:8 1~11.1 '1396.0 754.2 12.9 4.8d:.O.Q9~.t..6:,30-:"E.437 '-< 0.25." .,'
.. 220 3.536' .020 ~.O> 137l~2. '~':. 2263.' , 13~~,4§~90 LOOO ,789.8 1411.0 1396~0 767.2 1~.0 ,.~.7 ,;;0098.;lf ?f,4~?;}.Y~·~ '1:~~.,5 '<

221 3.556 .020 3'0 '.137803. ~2123.· 135680.50 '1.000 802;7 1~,10.8 1396.0 780.1 13,..0 < 1.7 ,~r.0.0~"':,i6:478 "6.4,82:·~~ 25.5~...

1222 3.576 .02030 137821. 1981. 135B40.40 "1.000 815.7 1410.71396.0 793.1 13.0 4.6 -'.0098 '6;488-."6:483~.) '25f-5_ •
223 3.596 .020 3 0 , 137757., 1837." 135919.70 1.000 }82B.7 1410.5 1396.0 806.1 13.0 .4:6 -':QQ,98 ~6~488_:6.4a8 ~ 0Jr25.5
224 3.616 .020 3 0 ,137615. • 1692. 135923.30 ,1.000 '841. 7 1410.4 1396.0 819.1 13.0 '4.5 '.0098' 6. 48B .'~6 .492 -:'0 ',25.5 f~
225 3.636 .020 30' '137395. ".. 1546. 135849.40 1.000 854.6 1410.2 1396.0 832.0 13.0 .4.5'-0098 ,~6.~8B:,:.6A93 ~ 0.25.-5'F
226 3.656 .020.3 O· .137098. 1398. "135699.50'1.000 867:6 1410.11396;0845.0, {3.0 4.:4 :::·0098·6.487··6:4~~ 2 2~.5 ".;:
227, 3.676 .020 ,30' 136722. : ,'1250 ... 135472.00 Looo: 880.6.1409.9 1396.0 858.0 13.0' '4.4 :".0098.';16;4~7,.:.. 6':48~'- ".0~,25.5'f

'228 3.696' .020 30,', 136259.··~ '., 1100: 135159.60 '1.000 893.5 1409.S i396.0 870.9 12.9 4.3-:';;'0098' 6.446 6:441 1-25.5·~
229 i716 .020 3'0' 135733:" .· .. '963. '134770.50 1.000 906;'4 -1409.6 1396.0 883.8 .12.9 4.3· ... :0098 6.4,30"""6 430 i.~1'25.5

·230 .3.736 •.020' 3 0 ,~'. 135138: 832, 134306.70 1.000 91'9.2 1409.4 13%.0 "896.6 .. 12.8. 4.2 , ,:009·P'6~.424, o'.418~· 'l,2f5 ~'.
231 3.756 .02030 134459. _,700. 133758.70 1.000 .....932.0 1409.3 1396.0 909.4 12.8 4.~ ,.....::0.098 6;37~\~~.p3 ',1.2?5";,,
232 3.776 .02030 133703. . 567. 133136.10 1.000 944.7 1409.1 13'16.0922.1 12.7 4.1': ::0098' §.363 ,6:.35.8 ')'25.~ ,~
233 3.796 .020:-3 0 132868. 434. 132433.90 1.000 957.3 '1408.9 1396.0 934.7 'i2.6 4.1 '.>0098, 6'.31-5" 6.309~ 1.25~5::~
234 3.816 .020 3 0 131959. 300. 131659.60 1.000 969.9 1408.8 1396.0 947.3 12.6 4. h;';:0098 , 6.297:1 6.291~·~ 1. 25i5 •
235 3.836' .020 30 ':'130974. 165.' 130808.90 1.000 982.4 1408.6 1396.0 959.8 12.5 ·4.0,;·.00?8~~,~.246:·~6,.240: !;'25.5:'-'
236 3.856 .02030 .129911. . 30. 129880.70 1.000 '994.8 1408.4j396.0 972.2 12.4" 3.9> .DU98 .~~;194,,:.6.18B., '1 25.5

", r _ . . . ~~"I ....\I,~." ~ I ;or ~ , .....

237 3.876 .020.30 128886.' 0.' 128886:50 1.000,1,007.1 '!'408.3 i'396.0 984.5 12.3" 3.9,.::\,;,9,~9._~ }.1?4~~.160 • '?)5.5,
238 3.896 .0203 0 ~-127819.· 0.' 127818.80 1.000 1019.3'1408.1 1396.0 996.7 12.2 ~,3;f;;:.0098'·:6.1!1 .'6.105 125.5
239 3.916 .02030" 1'26679 ... :, '0. 'r26678~501.000 '1031.5 1407.9 1396.01008.8 12.1' "3.8' .0098 6.055 6.050 1'25.5
240 3.936 .020 30" '125469." O. 125469.00 1.000 1043.5'1407.8 1396.01020.8 12.0 'c'3:S: .0098 '5.998 '5.993 i ,25.5
241 3.956 '.020 3 Oi2419!. -. O. 124191~30 1.000 1055.3 1407".6 1396.01032.7 11.9 3.i" .0098 5.941 5.935 "'1 25.5
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1
242 3.976 ,.020 3 0 122847. O. 122847;50.1.000 1067.1 1407.4 1396.01044.5 11.8 3.7 .0098 5.876 5.871 . 2 25.5
243 3.996 "'.02030 121436. O. 121,435.80 1.000.1078.7 1407.2 1396.01056.1 11.6 . 3.6 .. 0098 5.789 :,5.783 125.5
244 4.016 .0203'0 119965.. 0.,' 119964.70 1.000 1090.1 1407.1 1396.01067.5 11.5 3.6 .0098 5.728 5.723 125.5
245 4.036 .02030 118436. O. 118436.20 1.000 1101.4 1406.9 1396.01078.8 11.3 3.5 .0098 5.661 5.657 225.5

1 246 4.056 .02030 116848. 0.' 116847.70 1.000 1112.6 140~.7 13~6.01090.0 11.1 3.5 .0098 5.573' 5.567 1 25.5
247 4.076 .020 3 0 115211.', .' O. 115210.70 1.000 1123.6 1406.6 1396.01101.0 11.0 3.4 .0098 5.511 5.506 1 '25.5
248 4.096 .02030 113518. ~.; . O. . 113517.60 1.000 1134.4 1406.4 1396.01111.8 10.8 3.4 .0098 5.402 5.411 5 25.5

I
249 4.116 .020 3 0 111782. '. O. ~ 111781.'60 1.000 1145.1 1406.2 1396.01122.5 10.7 3.3' .0098 5.348 5.356 5 25.5

1 250 4.136 ..•020 3 0 J09998..,~ O. . 109998~10 1.000 1155.6 1406.0 1396.01133.0 .. 10.5' 3.3 .0098 5.241 5.249 5·25.5
251 4.156' .020 30' ·10S169. O. y~.10'8169.30 1.000 1165.9 1405.9·'1~96.01143.3 10.3 3.2 .0098 5.143 5.151 6 25.5 .
252~ 4.176 :020 30"106309. 0., 106309.40 1.000 1176.0 1405.7 1396.01153.4 10.2 3.2 .0098 5.087 5.095 5 25.5
253 4.196 .. 020 3 0 '104413. O. ,. 104413.00 1.000 !i86.0 1405.5 1396.01163.4 10.03.1 .0098 4.982 4.990 ,5 25.5
254 4.216' ;020 3 0 ':102481. 31 0." '. 102480.60 1.000 1195.8 1'405.3 1396.01173.2 9.8 3.1 .0098 4.877 4.885 5 25.5
255 4.236 .020 3 0 100519;-:.,'" O. 100518.90 1.000 '1205.3 1405.2'1396.01182.7 9.5 3.0 .0098 4.774 '.'4.782 5 25.5'
256 4.256 ~120 3.0 ,98531.. 0... 98531.46 1.000 1214.7 1405.0 1396.01192.1 9.4 3.0 .0098 4.680 4.687 625.5
257 4.276 :020 3'0. '96523~ O. 96522.66 1;~000.1223.8 1404.8 1396.01201;2 9.2 ,2.9 .0098·4.586 4.593 . 6 ?5.5
258 4.296 .020 '3 0' 94497 • .';', 0: 94496.69 1.0001232.8 1404.7.1396;01210.2 9.0 ,2.9 ;0098 4.493 4.500 .• 6 '25~5 .
259 4.316 .02030 92453.· O. 92452.55 1.000.1241:6 1404.5 1396.01219.0 B.ll 2.B .00.93 4.394 4.401' 525:5 "

260 "4.336 -.020 30 90399. : o..·"'~· ;'90398.54'1.000. {2S0.2 1404.3 1396'.01227.6, 8.6' 2.8 ,.0098 4.296 4;303.,5 25.5';
261 4.356 .02030._ 88335. ;:.\, ". ,O,'.~·~' ~. 88334.79 1.000)258.6;1404',2 1396.. 01236.0 8.4 2.7 .0098 .4.199' 4.206 ,is 25.5 .
262 4.376 .020 3,0:-' 86265. O•. ' , 86265:39 1.000 1266.8 1404.0 1396.01244.2, .... 8.2 2.7- .0098..4.104 4.111 '5',25.5 '",
263 4.396 :020 3 0 84192... ,0. ~ ",84192.40 '1.000 1274.8 1403.8 1.396.01252.2 . 8.0 2.6 .0098 "4.010."4:017 525.5'
264 4.416 .020 30'. 82122. ,.-', O.•:. ,·82121.74 1.000 1282.7 1403.7 1396.01260.1'7.8 2.6 .0098 :3.918 3.924 .525.5
265 4.436 .020'3'0 80053.'.' '0. 80053.20 1.000 '1290.31403.5 1396.oi267.7 7.7 '2.5.0098 3.826,,;3.832' 525.5'

1266 '4.456 '.020 3 0 77989.' : 0.' .~ 77988.69 1.000..1???:7 1103.4 1396.01275.1 7.4 2.5 .0098 ,3.706i· '3.711 6 25.5' '.
. 267 4.476 :02030 .. 75934: ',0," ....t; 75934.09 1.000 1305.0 1403.2.1396.01282.4 7.2 2.4 .0098 }.618 3.624 52,5.5

268 4.496 .020 3 0,-{'73891; ~.~ o.·J 73890.95 1.000 1312.0 1403.0.1396.01289.4 7.1 2.4, .0098 '3.531'.3.537 • 5 25.5
269 4.516 '.020 3 0 ':- li859. >, O•. '~~: ~)1858.90 1.0'00 1318.9 1402.913%.01296.3 6.8 ".;·2.3' .0098:, ~.4J3, 3.,418 :' ,,5 25.5
270 4.536 .020 3 0 ',69844.' o. -:,:' .. 69843.59 1.000 '1325.5 1402.7~1396.01302.9 6.7 .. 2.3 .0098 '3.330.,3.335 ' 5 25.5
271 4.556 .020'30 67845•. ~, ~ 0,,;" '. 67845.38 Ti.000 1332.0 1402.{1396.01309.4 6.4 ·2.2:, .0098'" 3.22(·'3.227 625.5.'

. 272 4.576 .020 3 0. ..;: .65869. ......:. 0," '.~;' 65868:63) :000'1338.3 1402'-4 13'96.01315.6 6.3" 2.2 '.0098'; 3.143' '3.148 ' 5 '25:5"

1273 4.596 .02030' 63915. "'" O. 63915.20 1.000 '1344.3 1402.3 1396.01321.7 6.1' . 2.1' ;0098 3.035 3.040 5 25.5
274 4.616 .02030 '61986.' .: "0. 61985.66 1:000 1350.2.1402.1"1396.01327.6 5.9 2.1 .0098 2.960,2.964. 5 2~.5
275 4.636 :02030 '60082. ' 0.·... 60082.05 1.000 1356.0'<1402.0 1396.01333.3 5.7. 2.1 .0098 2.857,' 2.862 '525.5.

1276 4.656 .020 3 0 '. '·s8i08. . O. ,58207.88 1.000 1361.5 1401.9 1396.01338.9 5.5' 2.0 .0098 2.762 2.767 '6 25.5
" 277 4.676 :02030 '56363." . P.. ..)6362 ..52 l.~Oo 1366.9 1491') 1396.01344.3 5.4' 2.0 .00?8,·.~.692 ,2.696 5)5.5
~ 278,4.696 \020'30".- 54550: ·,';..:·1,,0.··:....··-:;54549.·91 1.000.1372:1 1401;6 1396.01349.5 5.2" -1.9 :".0098. ··~.-598 ·2.602 .,5 ·25.5

'279 4.716 .020.30' 52767.·~ )~: ' 0'>. "52767.43 1.00'0 1377.1 1401·.~·1396.01354.5 5.0 r.9·'·~·.0098~:2:50{~2.510 5.'25.5'
280' 4.736 .020 3"0':'}~020< ' ~ ;0.',:'., ·51019..1.~):000 138i;'f'1401.3 1396:0135~.3. 4.8.-::~;J.8 ·<0098·,~~~422.·.'·.2:426·'::6,i5~5.'~
281 4.756 ..020 3 O~~~ '49308 .. ,. . 0.', .4~3Q7.:.6~ J.000 1~8~.6,.; 401,.2 1396.01364.0,~: 4.7 .;- 1.8 .009~ .2.34,0. 2.34? -6.25.5" ~

282 4.776 .020 30" 47632.···,· 0.' 4763L55 1.000 1391.1 1401.0 1396.01368.5 ". 4.5 '1.8 .•0098 ~::'2':260 '.2.264. '6 25.5,.'
283 4.796 .02030 45992.' 0.>' '45992:00 ·1.000 1395.51400.9'1396.01372;9·"\4.4 :"'1.7 :~0098' 2.1832.186 6,25.5 ...-
284 4.816 .02030 44392. . O... 44392.26 LOOQ .1399.7'1400.8 1396.01377.1 4.3 1.7 .0098 '2.125 2.118 .5 25.5
285 4.836 :020'30 42829. ,. O. 42829.42 1.000 1403.8 1400.7 1396.01381.2 4.1 1.6 .0098"" 2.049.' 2.042 525:5

1
286 4.856 .02030 41305. 0;' 41305.45,1.'0001407.:81400.6'.1396.01385.2 3'.9 1.6 .0098.1.974 1.968 525.5

, 287 4.876 .020 3 0 39822; .. ,. 0.. 39822.21' 1.000 1411.6 '1400.4 1396.01389.0 3.8 '1.6 .0098 1.903 1.897 '5 25.5
; 288 4.896 .02030 38377. '; O. 38376.50 '1:000.1415.3 1400.3 1396.01392.6 3.7 i:5 .0098 1.833 l.a27" 5 25.5

289 4.916 .020 3 0 ,36972.' . -0:. 36971'.67 1.000 '14j8.8 1400.2 1396'.01396.2 ·3.5 1.5 .0098 ,1'.766 1.761 5.25:5
290' 4.936 .02030 35608. ~ - o. ,35607.65 1:000 1422.2 (400:1 1396.01399.6 3.4" 1.5 :0098 1')02 '1.696·5 '25.5
291 4.956 .020 30., 34283;' ... , o. ;', 34282:77 1.000 1425.5 1400.0 1396.01402.9 ·3.3 1.4 :0098 1.639 '1.634 5 25'.5
292 4.976 .020 3 0 32998.:-t. O. '. 32998.45 1.000 1428.6.1399.9 1396.01406.0 3.2 -1.4 '.0098 1.579 (;574 5 25.5 .
293 4.996 .020 3 0 31753; O. 31752.95 1:000 1431.7 1399.8 1396.01409.1 3.0 . 1:4' .0'098 1.52'1 1.516 5 25:5'
294 5.016 .02030 30549.·: O. 30549.10.1.000 1434.6 1399.7 1396.01412.0 2.9 1.3 .0098 1.464 1.460 5 25.5
295 5.036 '.02030 29384. '0." 29383.52 1.'000 1437.4 1399.6 1396.01414.8 '2.8 1.3 .0098 ·1.410 1.406 5 25.5
296 5.056 .02030 28257. 0.• ·28257.41 1.000 1440J 1399.5 1396.01417.5 2.7 1.3 .0098' 1.358 1.353 .525.5

'297 5.076 .020 3 0 27169.. O. 27168.72 1.000 1442.• 7 i399.4 1396.01420.1 2.6 .1.2 .0098 i.303,1.299 6 25.5
2'" 22.9 22.9' 13.1 ·)082.0'"; ".0423 3· '5.0960 5.1383 t: 12.8' 132.5'" 46.5·

298 5.096 .02030 ,26080.' " O. '. 26079.80 1.000~1452:r 1399.3 '1396.01420.1 ;0 .~J.2 .0098· -.000 ';' .000 0 34.01299 5.116 .020 30 .. 25018: O. 25018.44 1.000 1'457.5 1399.2 1396.0i420.1 .0 ,. 1.2, .0098 '!OOO .000 0 38.3
300 5.136 .020·30 23984. ,0.' 23983.75 (.000'1457~5 1399.11396.01420.1' .0 1.2 .0098 .000 .000 038.3
301 5.156 .020 3 0 23036.' 0'.' .. 23036.44 1.000 1459.4 1399.0 1396.01422.0 '; 1.9 1.1 .0098 .956 .953 5 38.3
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l IT DTH KG KC GTOT GTS '" " OB SUB BT HY, He ' BO PPP ~,HP c CIt~~"' ,,~,DH_, DHH, KIT AL6 '
302 5.176 .020 3 0 22140. O. 22140.30 1.000 1461.2 1398.9 1396.01423.9 1.8 1.1 . ,.0098' ,::920, ;917'~ 5 38.3'
303 5.196 .02030 21279. O. 21279.23 1.000 1463.0 1398.9 1396.01425.6 1.8: 1.1 '.pO~8~·· .885" :S82 538.3

1
304 5.216 .020 3 0 20453. O. 20452.66 1.000 1464.7 1398.8 1396.01427.4 1.7 1.0 .~098 :852', .849' '5 38.3
305 5.236 .02030 19660. O. 19659.99 1.000 1466.4 1398.7.1396.01429.0 .. '1.6 ,1.0' .0098 ,,:,.819'·~:817 5 38.3
306 5.256 .02030 '18899. O. 18899.29 1.000 1467.9 1398.6 1396.01430.6 1.6 1.0 .0098 :"';.?88·-;~786 5 38.3
307 5.276 .02030 18170. O. 18i70.00 1'.000 i469.5 1398.6 1396.01432.1 1.5 1.0 .0098 ".758 <".ZS6.' 5 38.3

1 308 5.296 .02030 17472. 0.: . .17471.54 1.000 1470.9 1398.5 1396.01433.5 1.5 .9 .0098 .729 :::727- 538.3
309 5.316 .02030 16803. 0.,16803.33 LOOO 1472.3 1398.4 1396.01434.9 1.4 .9 .0098 , .702-";"699< '538.3-
310 5.336 .02030 ·16164. O. 16163..52 1.000 1473.7'1398.4;1396.01436.3, 1.3 .9 .0098 .675" .673 "',538.3

1
311 5.356 .02030 15552. O. ""15551.581.0001475.01398.31396.01437.6 1.3 .9 '.0098 .649 .647· 538:3

. 312 5.376 .02030 ' 14967. O. 14966.80 1.000 1476.2 1398.3 1396.01438.'8 1.2 .9 .0098 .618' .622 538.3
313 5.396 .02030 ,14409. O. 14408.67 1.000 1477.4 1398.2 1396.01440.0 1.2 .8 .0098 .589 .593 538.3
314 5.416 .020 3 0 13876. O. 13875.57 1.000 1478.5 1398.1 1396.01441.1 1.1.8 .0098 .566 .570 538.3',I 315 5.436 .02030 13366. ,0; 13365.82'1.000 1479.6 1398.1 1396.01442.2 1.1 .8 .0098 .544 .548 538.3
316 5.456 .02030 12881., O. ~12881.26 1.000 1480.6 1398.0 1396.01443.~ 1.0 .8 .0098 '.523 .527 5 38.3
317 5.476 .020 3 0 12418'. O. 124j7.90 1.000 1481.7 1398.0 1396.01444.3 1.0 .8 .0098 .503'. .507 5,38.3,

1 318 5.496 .020 3 0,' . 1197.6.' 0." : 11976';'19~1.000~d'l82.6 .1397.9 1390:oi'l'l5.3 1.0 " .7 .0096 .487' .,?O 638.3
319 5.516' .020 3 0 ""11555. 0.', 11555.40 1.000 1483.6 1397.9 1396.01446.2 .9 .7 .0098 A68 .471 5 38.3
320 '5.536 .02030', 11155. : O. 11155~35 1.00'0 ,1484.~ 1397.8 1396.01447.}'. :9 . ".7 '.0098: '.453 :456' 6 38.3

1
321 5.556 .02030 10774. O. '10773.691.0001485.31397.81396.01448.0'.9 .7' :0098, .439 .442 638.3,
322 ,5.576 .02030 10410. O. 1040~;99 1.000 1486.2 '1397.81396;01'448.8 .8 '.7 .0098' .422 .425 538.3
323 5.596 .02030 10065." O. -10064.98 1.000 1487.0 1397,.7 1396.01~49.6 ".8 ",.7' .0098 .408 .411 6 38.3
324 5.616, .020 3 0 9736. 0.- 9736.13 1.000 1487.8 1397.7 1396.01450.4 .8 .6 .0098 .395, .398 6 38.3,I 325 5.636 .02030 ,9423. O. 9423.101.000 1488.6 1397.6 1396.01451.2 ,'.8 .6 .0098 .382 .385 638.3
326 5.656 .020 3 0 9125. O. 9124.53 1.0,00 1489.3 i,397.6'1396.01451.9 .7 .6 .0098 .370 .372 6 38.3
327 5.676 .020 3 0 8842. ,0. 8842.16 1.000 1490.0 1397.6 1396.01452.6 .7 .6 .0098 .358' .360' 6 38.3

, ,

1 328',5.696 .020 3 0 8'573. ' O. 8572.75 1.000 1490.7 1397.5 1396.01453.4 ".7 .6''.0098 .358, ,.360 ,5 38.3
\ ,329 5.716 .02030 8317. O. 8316.86 1.000 1491.4 1397.5 1396;01454.1;.7' '.6 .0098 .344 .346 538.3'

330 5.736 .020 3 0 8073. '0. 8073.23 1.000 1492.1 1397.5 1396.01454.7 .7 .6 .0098 .331 .333 5 38.3,
, 331' 5.756 .020 3 0 7842., ,0. 7~41.60 1.000 1492.7 1397.5 1396.01455.3 .6 .6 .0098 ;318;' .320 5 38.31 332 5.776 .02030 7621. O. '7620.90 1.000 1493.4 1397.4'1396.of456.0 .6·.6 .0098 ,.318 .320 538'.3'

333 5.796 .020 3 0 7412. 0.' 7411.-74 1.000 14'i4.0 1397.4 1396.01456.6 '.6 '.6 '.0098 .306 .308 5 38.3
334 5.816 .02030 7212. 0., 7211.99 1.000 1494.5 1397.4 1396.01457.2 '.6 .5 .0098 .294 .296 '5 38.3

<1:335 5.836 .020 3 0 7023. 0.' 7022.53 1.0PO 1495.1 1397.3 1396.01457.8 .6 -.5 ,.0098 .294 .284 5 38.3
336 5.856.020 30 -".6843.' 0.,",· 6843.05 1.000 1495.('1397.3 1396.01458.3 '..6,.5" ~'0098', .282; .284' 5'38.3,,;,

,.337 5.876 ';020 3 0 .6671. ' O. ',6671.49 LOOO 1496.2 1397.3 1396.01458.9 '.5 ''-.5 ;:0098"' .271.~ ;.273 \"5 38.3 ;
-: I"" 338 5.896 -',020 3 O~ ,,-65Q8.- --:- C-.:;:- O'?~ ~ 6507-;-81 ,J'9.PO-'I~496 .:8 1397~3:1396 .O'l~459~~'~' -= ~.5'~ ~ -:;-'7'5~.;Q098.:.":::...-2]'1~.:; ~27~~::S :B8;-3~;;r

339 5.916 •. 020 30",' ;'6353. 0., ;'. ,"'6:52.70 '1.0~0)497.?.1,397.3 1396.01459.9 .5 ',;5 '':,0098/:, ..:'~61~, .2~3 ' '5, 38;~.,
340 5.936 .02030 6204. 0.' 6L04.17 1.0uO 1497.8 1397.2 1396.01460.4 .'5 -:.5 ;0098' .l5L .2:32',: 5:38.3-
341 5.956, .020 30" 6064. O. 6064.01 1.000 1498.3 1397.2 1396.01460.9 .5 .5 :.0098 .251 .252 "-538:3 '

~,

342 5.976 .02030 5929. O. 5929.29 1.000 1498.8 1397.2 1396.01461.4 .5 .5 .0098 .241 .242. 5~38.3 '
343 5.996 .02030 5802., 0." 5801.79 1.000 1499.31397.2 1396.Of461.9 .5 .5 .0098 .241 .242' 5'38.3.
344 6.016 .02030 5680. O. 5679.54 1.000 1499.7 1397.2 1396.01462.4 .5 .5 .0098 .232 .233' 538.3
345 6.036 .02030 5564. O. 5564.30 1.000.1500.2 1397.2 1396.01462.8 .5 .5 .0098 .232 > :'233 538.3.
346 6.056 .020 3 0 5456.' O. 5455.87 ,1.000 ~1500.6 1397.1 1396:01463.3 .4 .5 '.0098 .222 .224 5,38.3:

, 347 6.076 .020 3 0 5352. O. ,5352.'48 1.000 1501.1,1397.1 1396.01463.7 .4 ,.5; .0098. .•222 .224 r~' 5 )8.3, ':'1 348 6.096 .02030 5255.:- O. ,5254:84 1.000 1501.'51397.11396.01464.2 ;', '.4! .4' -.0098 .2i4, .215~:'5 38.3i,
349 6.116 .020 3 0 ~164:'. ,,0.' .' ", 5163.81 1.000 1501.9 1397.1 1396.01464.6 .4 .4 .0098 '.214 t .215' 5 38j ~
350 6.136 .02030 5077. '0. 5076.65 1.000 1502.4 1397.1 1396.01465.0 .4 .4 ;0098, .205 .207: 538'.3.-

'351 6.156 .02030 4995. 0.; - 4995.07 1.000 1502.8' 1397.1 1396.01465.4 .4 .4, .0098 .205 .207' ~5"'38.3 "

1352 6.176 .020 3 0 4917... O. 4917.30 1.000 1503.2 1397.1 1396.01465.8 .4 ".4 .0098 .205; .199,':,::5 38.:3,:.
353 ,6.196 .020 3 0 4844. O. 4844.14 1.000 1503.6 1397.0 1396.01466.2 .4 .4 .0098 .206, .200 6 38.3 "j
354 6.216 .02030 4775. O. 4775.45 1.000 1504.0 1397.0 1396.01466.6 ,.4 .4 .0098 .194 .192 .. 5,38.),'5

1,355 6.236 .020304710. O. '4710.38 1.000 1504.4 1397.0 i396.0146(.0 .4'.4 .0098" .190 .188.":;S-38.'3 j .
356 6.256 .020 3 0 4648. ,0.' 4648.09 1.000 1504.7 1397.0 1396.01467.4 .4 ••4 .0098 '.190,;, .187, ~ 5.38.3:,
357 6.276 .020 3 0 "4590: ~, O. ' 4590.2i i .000 1505,1 1397.0' 1396.01467.8 ' .4 .4 .0098 ", .190' '.187 ' 5~38.3,'
358 6.296 .02030 " 4535. O. '","·,4535.03 1.000 1505.5 1397.0 1396.01468.1 .4 .4 .0098 .189 .• 187. : 5 3,8 •.3::

KTT= 0 1= 359 T= 6.32 ," ' ' ,': '
.. :-; .. ... .!: . .. j' '.~:"'~' r'~'\ ~
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355 6.236 .020 3 0

I· 356 6.256 .020 3 0
357 .6.276 .026 3 0
358 6.296 .020 3 0
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:4710.38 1.000 1504.4~1397.0 i396.014o(.0
4648.09 1.000 1504.7 1397.0 .1396.014~7.4

4590.21 1.000 1505.1 1397.0 1396.01~67.8·

- , ~ ~535.03 1.000 1505.5 1397.0 1396.01468;1
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.0098. ,,' .190 .:.188" ,5 38.3.

.0098 .190 •... 187 ·5 38.3

.0098 .• '190" -.187 5.38.3

.0098 .189 .187' 5 38.3
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1TF= .• 08 QTF= 4648. TP= 3.54 QP=
BRD= 23.7 BRW=1505.9 HU=1419.7 HY=1397.0

2= ,'.79 TFH= 2.30 80=1468.5 TF!= '1.23
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I
I BREACH HODEL, HI CRO-lJERSI~: 1187

PIPING FAILURE AT WEST END OF HUFRSj STA.499+00 FILE:HUWTOP.6 240CT90

IHI= 1415.40 HU= 1419.70 HL= 1396.00 HPI= 1407.90 HSP= 1408.40

I 8060.00
<GINW ,1=1 ,8)

2934.00 1012.00 306.00 92.00 .00 .00 .00

I
<TINW, 1=1, B)

.00 1.00 2.00 3.00 4.00 6.00 .00 .00

(RSAW ,1=1 ,8)I 2975.00 2240.30 1221. 70 11 4.80 76.80 44.40 18.85 .00

(HSAW ,1=1 ,8)I 1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

20= 2.00 2C= .00 PORW= .00 GL= .00 GS= .00 IMP= .002U= 3.00

1050C= .00 PORC= .00 WC= .00 eNC= .0000 AFRC= .00 COHC= .0 lNFCC= .00

o50S= .18 PORS= .33 UWS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 UNFCS= 10.00

~R= 1.00 WC= 14.0 CRL= 5280.0 SH= 42.24 WV= 5280.0 CNV= .0450 o50DF= .00 UNFCoF= .00

(TH= .020 OBG= .001 H=

(SPGW 11=1,8)
.00 1049.30 2325.30

.1000 TEH= 6.0 ERR= .10 FPT= 2.0 TPR= 1.0

5551.80 10718.60 15377.70 22588.60 58752.00

CRL= 5280. BH= 34. AFR= 39.00 BO= 11.8 2= .48

AFR= 39.0 TH1= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

I
I
I
1

I
I
I

(SPHW,I=l,8)
.00 1.30 2.66 5.05 8.05 11.30 I1.60 13.80

I T OTH KG KC OTOT OTS OB SUB BT HY HC 80 PPP HP ctf~ oH oHH KIT ALGIIPE FLlJ.,l TO WEIR FLOO TRANSITION
1404. 8. 7. 2054. 2782. 4836. .026 .786 92 . 108. 2. 52.

.07574 .07589 .32975 2.74409 .0098 2.2 11.8 1.4 8.2 129.4

I
1 13.0 6.7 14.6 11080.3 .0589 3 .7800 .8389 25.5 108.2 52.2

II T OTH KG KC GTOT GTS GB SUB 8T HY HC BO PPP HP ~ OH oHH KIT ALG



11~4 T DTH KG KC (HOT Ins 08 SUB 8T HY He 80 PPP HP CIt~ OH DHH KIT ALG
1.004 .020 3 0 12747. 8591. 4155.81 1.000 31.2 1415.2 1396.0 8.6 .4 9.2 .0098 .198 .198 3 25.5

1

125 1.024 .020 3 0 12830. 8576. 4254.14 1.000 31.7 1415.2 1396.0 9.0 .4 9.1 .0098 .203 .203 3 25.5
126 1.044 .020 3 0 12915. 8560, 4354.91 1.000 32.1 1415.2 1396.0 9.5 .4 '9.0 .0098 .208 .208 2 25.5
127 1.064 .020 3 0 13003. B545. 4457.83 1.000 32.5 1415.2 1396.0 9.9 .4 8.9 .0098 .213 .213 2 25.5
128 1.084 .020 3 0 13092. 8529. 4563.14 1.000 32.9 1415.2 1396.0 10.3 ,4 8.8 .0098 .218 ,218 2 25.5I 129 1.104 .020 3 0 13184. 8513. 4670.76 1.000 33.4 1415.2 1396.0 10.8 .4 8.7 .0098 .223 .223 3 25.5
130 1.124 .020 3 0 13278. 8497. 4780.85 1. 000 33.8 1415.2 1396.0 11.2 .5 8.6 .0098 .228 ,228 2 25.5
131 1.144 .020 3 0 13373. 8480. 4893.41 1.000 34.3 1415.2 1396.0 11.7 .5 8.5 .0098 .234 ,234 2 25.5

I 132 1.164 .020 3 0 13472. 8463. 5008.57 1.000 34.8 1415.1 1396.0 12.2 .5 8.5 .0098 .239 .239 2 25.5
133 1.184 .020 3 0 13573. 8447. 5126.31 1.000 35.3 1415.1 1396.0 12.7 .5 8.4 .0098 .245 .245 2 25.5
134 1.204 .020 3 0 13676. 8429. 5246.56 1.000 35.8 1415.1 1396.0 13.2 .5 8.3 .0098 .250 .251 2 25.5
135 1.224 .020 3 0 13782. 8412. 5369.50 1.000 36 .3 1415.1 1396 .0 13.7 .5 8.2 .0098 .256 ,256 2 25.5

1
136 1.244 .020 3 0 13890. 8395. 5495.04 1.000 36.8 1415.1 1396.0 14.2 .5 8.1 .0098 .262 .262 3 25.5
137 1.264 .020 3 0 14000. 8377, 5623.54 I. 000 37.3 1415.1 1396.0 14.7 .5 8.1 .0098 .268 .269 2 25.5
138 1.284 .020 3 0 14114. 8359. 5754.78 1.000 37.9 1415.1 1396.0 15.3 .5 8.0 .0098 .274 .274 2 25.5

1
139 1.304 .020 3 0 14229. 8340, 5888.87 1.000 38.4 1415.1 1396.0 15.8 .6 7.9 .0098 .281 .281 2 25.5
140 1.324 .020 3 0 14348. 8322. 6026.08 1.000 39.0 1415.1 1396.0 16.4 .6 7.9 .0098 .28B .288 2 25.5
141 1.344 .020 3 0 14469. 8303. 6166.35 1.000 39.6 1415.0 1396.0 17.0 .6 7.8 .0098 .294 .295 2 25.5

1

142 1.364 .020 3 0 14594. 8284. 6309.64 1. 000 40.2 1415.0 1396.0 17.6 .6 7.7 .0098 .301 .301 2 25.5
143 1.384 .020 3 0 14721. 8265. 6456.02 I. 000 40.8 1415.0 1396.0 18.2 .6 7.7 .0098 .308 .308 2 25.5
144 1.404 .020 3 0 14851. 8245. 6605.54 1.000 41.5 1415,0 1396.0 18.9 .6 7.6 .0098 .315 .315 2 25.5
145 1.424 .020 3 0 14983. 8225. 6758.13 1.000 42.1 1415.0 1396.0 19.5 .6 7.6 .0098 .322 .322 2 25.5

1
146 1.444 .020 3 0 15119. 8205. 6914.25 1.000 42.8 1415.0 1396.0 20.2 .7 7.5 .0098 .330 .330 2 25.5
147 1.464 .020 3 0 15258. 8184. 7073.58 1.000 43.4 1415.0 1396.0 20.8 .7 7.4 .0098 .337 .337 2 25.5
148 1.484 .020 3 0 15400. 8164. 7236.42 1.000 44.1 1415.0 1396.0 21.5 .7 7.4 .0098 .345 .346 2 25.5

1

149 1.504 .020 3 0 15546. 8143. 7402.89 1.000 44.8 1415.0 1396.0 22.2 .7 7.3 .0098 .354 .354 2 25.5
150 1.524 .020 3 0 15694. 8121. 7572.70 1.000 45.6 1414.9 1396.0 23.0 .7 7.3 .0098 .361 .361 3 25.5
151 1.544 .020 3 0 15846. 8100. 7746.10 1.000 46.3 1414.9 1396.0 23.7 .7 7.2 .0098 .370 .370 2 25.5

1

152 1.564 .020 3 0 16001. 8078. 7923.13 1.000 47.1 1414.9 1396.0 24.4 .8 7.2 .0098 .378 .378 2 25.5
153 1.584 .020 3 0 16159. 8055. 8103.89 1.000 47.B 1414.9 1396.0 25.2 .B 7.1 .0098 .387 .3B7 2 25.5
154 1.604 .020 3 0 16321. B033. 828B.50 I. 000 48.6 1414.9 1396.0 26.0 .8 7.1 .0098 .395 .395 3 25.5
155 1.624 .020 3 0 16487. 8010. 8477 .26 1.000 49.4 1414.9 1396.0 26.8 ,8 7.1 .0098 .405 .405 2 25.5

1
156 1.644 .020 3 0 16656. 7987. 8669.75 1. 000 50.3 1414.9 1396.0 27.7 .8 7.0 .0098 .414 .414 2 25.5
157 1.664 .020 3 0 16829. 7963. 8866.19 1.000 51.1 1414.9 1396.0 28.5 .8 7.0 .0098 .423 .423 3 25.5
158 1.684 .020 3 0 17006. 7939. 9066.88 1.000 52.0 1414.8 1396.0 29.4 .9 6.9 .0098 .433 .433 2 25.5

1

159 1.704 .020 3 0 17186. 7915, 9271. 47 1. 000 52.9 1414.8 1396.0 30,2 .9 6.9 .0098 ,442 .442 3 25.5
160 1.724 .020 3 0 17371. 7890. 9480.49 1.000 53.8 1414.8 1396.0 31.2 .9 6.9 .0098 .453 .453 2 25.5
161 1.744 .020 3 0 17559. 7865. 9693.65 1.000 54.7 1414.8 1396.0 32.1 .9 6.8 .0098 ,462 .462 1 25.5

1
162 1.764 .020 3 0 17751. 7840. 9911. 66 1. 000 55.6 1414.B 1396.0 33.0 .9 6.8 .0098 .474 .474 1 25.5
163 1.784 .020 3 0 17947. 7814. 10133.51 1.000 56.6 1414.B 1396.0 34.0 1.0 6.7 .0098 .483 .4B3 1 25.5
164 1.804 .020 3 0 18148. 7788. 10360.29 1.000 57.6 1414.7 1396.0 35.0 1.0 6.7 .009B .495 .495 1 25.5
165 1.824 .020 3 0 18352. 7761. 10591. 05 1. 000 58.6 1414.7 1396.0 36.0 1.0 6.7 ,0098 .505 .505 1 25.5

1166 1.844 .020 3 0 18561. 7734. 10826.70 1.000 59.6 1414.7 1396.0 37.0 1.0 6.6 .009B .517 .517 1 25.5
167 1.864 .020 3 0 18774. 7707. 11067.56 1.000 60.7 1414.7 1396.0 38.1 1.1 6.6 .0098 .529 .529 1 25.5
168 1.884 .020 3 0 18991. 7679. 11312.22 1.000 61.8 1414.7 1396.0 39.2 1.1 6.6 .0098 .539 .539 1 25.5

1

169 1.904 .020 3 0 19213. 7650. 11562.14 1.000 62.9 1414.7 1396.0 40.3 1.1 6.6 .0098 .552 .551 1 25.5
170 1.924 .020 3 0 19439. 7622. I1B17.15 1.000 64.0 1414.7 1396.0 41.4 1.1 6.5 .0098 .564 .564 1 25.5
171 1.944 .020 3 0 19670. 7593. 12077 .57 1.000 65.2 1414.6 1396.0 42.5 1.2 6.5 .0098 .577 .577 1 25.5

1
172 1.964 .020 3 0 19906. 7563. 12343.11 1.000 66.3 1414.6 1396.0 43.7 1.2 6.5 .0098 .590 .590 2 25.5
173 1.984 .020 3 0 20147. 7533. 12613.78 1.000 67.5 1414.6 1396.0 44.9 1.2 6.4 .0098 .603 .603 2 25.5
174 2.004 .020 3 0 20392. 7502. 12889.59 1.000 68.8 1414.6 1396.0 46.2 1.2 6.4 .0098 .616 .616 1 25.5
175 2.024 .020 3 0 20642. 7471. 13170.91 1.000 70.0 1414.6 1396.0 47.4 1.3 6.4 .0098 .630 .630 2 25.5

1
176 2.044 .020 3 0 20897. 7440. 13457.45 1.000 71.3 1414.5 1396.0 48.7 1.3 6.4 .0098 .644 .643 1 25.5
177 2.064 .020 3 0 21157. 7408. 13749.42 1.000 72.6 1414.5 1396.0 50.0 1.3 6.3 .0098 .657 .657 2 25.5
178 2.084 .020 3 0 21423. 7376. 14046.85 1.000 74.0 1414.5 1396.0 51.4 1.3 6.3 .0098 .671 .671 1 25.5

1

179 2.104 .020 3 0 21693. 7343. 14349.91 1.000 75.4 1414.5 1396.0 52.7 1.4 6.3 .0098 .686 .686 1 25.5
180 2.124 .020 3 0 21968. 7309. 14658.50 1.000 76.8 1414.5 1396.0 54.1 1.4 6.3 .0098 .701 .700 1 25.5
181 2.144 .020 3 0 22248. 7275. 14972.80 1.000 78.2 1414.5 1396.0 55.6 1.4 6.2 .0098 .716 .715 1 25.5

I



182 2.164 .020 3 0 22534. 7241. 15292.69 1.000 79.6 1414.4 1396.0 57.0 1.5 6.2 .0098 .731 .730 1 25.5

1 183 2.184 .020 3 0 22825. 7206 • 15618.37 1.000 81.1 1414.4 1396.0 58.5 1.5 6.2 .0098 .746 .746 I 25.5
184 2.204 .020 3 0 23120. 7171. 15949.71 1.000 82.7 1414.4 1396.0 60.1 1.5 6.2 .0098 .761 .761 I 25.5
185 2.224 .020 3 0 23422. 7135 • 16286.91 1.000 84.2 1414.4 1396.0 61.6 1.6 6.1 .0098 .777 .777 I 25.5

1
186 2.244 .020 3 0 23728. 7098. 16629.99 1.000 85.8 1414.3 1396.0 63.2 1.6 6.1 .0098 .793 .793 I 25.5
187 2.264 .020 3 0 24040. 7061. 16978.62 1.000 87.4 1414.3 1396.0 64.8 1.6 .6.1 .0098 .809 .809 I 25.5
188 2.284 .020 3 0 24358. 7023. 17334.93 1.000 89.1 1414.3 1396.0 66.5 1.7 6.1 .0098 .829 .828 2 25.5
189 2.304 .020 3 0 24682. 6985. 17696.92 1.000 90.8 1414.3 1396.0 68.2 1.7 6.1 .0098 .845 .845 I 25.5

1 190 2.324 .020 3 0 25011. 6946. 18064.96 1.000 92.5 1414.3 1396.0 69.9 1.7 6.0 .0098 .862 .862 I 25.5
191 2.344 .020 3 0 25346. 6907. 18438.67 1.000 94.2 1414.2 1396.0 71.6 1.8 6.0 .0098 .879 .879 1 25.5
192 2.364 .020 3 0 25687. 6867. 18820.32 1.000 96.0 1414.2 1396.0 73.4 1.8 6.0 .0098 .900 .899 2 25.5

1 193 2.384 .020 3 0 26034. 6826. 19207.57 1.000 97.9 1414.2 1396.0 75.3 1.8 6.0 .0098 .917 .917 I 25.5
194 2.404 .020 3 0 26386. 6785. 19600.77 1.000 99.8 1414.2 1396.0 77 .1 1.9 6.0 .0098 .935 .935 1 25.5
195 2.424 .020 3 0 26743. 6743. 20000.14 1.000 101.7 1414.1 1396.0 79.0 1.9 5.9 .0098 .953 .953 1 25.5
196 2.444 .020 3 0 27108. 6700. 20407.42 1.000 103.6 1414.1 1396.0 81.0 2.0 5.9 .0098 .976 .975 1 25.5
197 2.464 .020 3 0 27478. 6657. 20820.79 1.000 105.6 1414.1 1396.0 83.0 2.0 5.9 .0098 .994 .994 1 25.5
198 2.484 .020 3 0 27853. 6613. 21240.20 1.000 107.6 1414.1 1396.0 85.0 2.0 5.9 .0098 1.013 1.012 I 25.5
199 2.504 .020 3 0 28236. 6568. 21667.51 1.000 109.7 1414.0 1396.0 87.1 2.1 5.9 .0098 1.036 1.036 2 25.5

1200 2.524 .020 3 0 28624. 6523. 22100.74 1.000 111.8 1414.0 1396.0 89.2 2.1 5.9 .0098 1.055 1.055 1 25.5
201 2.544 .020 3 0 29017. 6477. 22540.05 I. 000 114.0 1414.0 1396.0 91.3 2.1 5.8 .0098 1.075 1.074 1 25.5
202 2.564 .020 3 0 29418. 6430. 22987.58 I. 000 116.2 1414.0 1396.0 93.5 2.2 5.8 .0098 1.099 1.099 I 25.5

1203 2.584 •020 3 0 29823. 6382 • 23441.03 1.000 118.4 1413.9 1396.0 95.8 2.2 5.8 .0098 1.120 1.119 1 25.5
204 2.604 .020 3 0 30235. 6334. 23900.57 1.000 120.7 1413.9 1396.0 98.1 2.3 5.8 .0098 1.140 1.139 1 25.5
205 2.624 .020 3 0 30653. 6285. 24368.25 1.000 123.0 1413.9 1396.0 100.4 2.3 5.8 .0098 1.165 1.164 2 25.5

1
206 2.644 .020 3 0 31077 • 6235. 24841.87 1.000 125.4 1413.8 1396.0 102.8 2.4 5.7 .0098 1.186 1.185 I 25.5
207 2.664 .020 3 0 31505. 6184. 25321.02 1.000 127.8 1413.8 1396.0 105.2 2.4 5.7 .0098 1.207 1.206 I 25.5
208 2.684 .020 3 0 31941. 6133. 25808.87 1.000 130.3 1413.8 1396.0 107.6 2.5 5.7 .0098 1.234 1.233 I 25.5
209 2.704 .020 3 0 32383. 6080. 26302.58 1.000 132.8 1413.8 1396.0 110.2 2.5 5.7 .0098 1.255 1.255 1 25.5
210 2.724 .020 3 0 32829. 6027. 26801. 74 1.000 135.3 1413.7 1396.0 112.7 2.6 5.7 .0098 1.277 1.276 I 25.5
211 2.744 .020 3 0 33282. 5973. 27309.68 I. 000 137.9 1413.7 1396.0 115.3 2.6 5.7 .0098 1.305 1.305 1 25.5
212 2.764 .020 3 0 33741. 5918. 27823.10 1.000 140.6 1413.7 1396.0 118.0 2.7 5.6 .0098 1.328 1.327 I 25.5

1
213 2.784 .020 3 0 34207. 5862. 283~5 .11 1.000 143.3 1413.6 1396.0 120.7 2.7 5.6 .0098 1.356 1.355 2 25.5
214 2.804 .020 3 0 34677. 5805. 28872.00 1.000 146.1 1413.6 1396.0 123.4 2.8 5.6 .0098 1.379 1.378 I 25.5
215 2.824 .020 3 0 35152. 5747. 29404.77 1.000 148.9 1413.6 1396.0 126.2 2.8 5.6 .0098 1.402 1.401 I 25.5
216 2.844 .020 3 0 35635. 5689. 29945.76 1.000 151.7 1413.5 1396.0 129.1 2.9 5.6 .0098 1.432 1.431 I 25.5
217 2.864 .020 3 0 36122. 5629. 30492.32 1. 000 154.6 1413.5 1396.0 132.0 2.9 5.6 .0098 1.456 1.455 I 25.5
218 2.884 .020 3 0 36613. 5569. 31043.98 I. 000 157.6 1413.5 1396.0 135.0 3.0 5.5 .0098 1.480 1.479 I 25.5
219 2.904 .020 3 0 37121. 5517. 31603.78 1.000 160.6 1413.4 1396.0 138.0 3.0 5.5 .0098 1.511 1.510 I 25.5

1220 2.924 .020 3 0 37637. 5468. 32168.98 1.000 163.7 1413.4 1396.0 141.1 3.1 5.5 .0098 1.536 1.535 1 25.5
221 2.944 .020 3 0 38157. 5418. 32738.68 1.000 166.8 1413.4 1396.0 144.2 3.1 5.5 .0098 1.560 1.560 I 25.5
222 2.964 .020 3 0 38684. 5367. 33316.79 1.000 170.0 1413.3 1396.0 147.4 3.2 5.5 .0098 1.593 1.592 1 25.5

1223 2.984 .020 3 0 39216. 5316. 33899.68 1.000 173.2 1413.3 1396.0 150.6 3.2 5.5 .0098 1.618 1.617 1 25.5
224 3.004 .020 3 0 39751. 5264, 34487.16 1.000 176.5 1413.2 1396.0 153.9 3.3 5.4 .0098 1.644 1.643 I 25.5
225 3.024 .020 3 0 40293. 5210. 35082.15 1.000 179.9 1413.2 1396.0 157.3 3.4 5.4 .0098 1.677 1.677 1 25.5
226 3.044 .020 3 0 40838. 5157. 35681.61 1.000 183.3 1413.2 1396.0 160.7 3.4 5.4 .0098 1.704 1.703 I 25.5

1227 3.064 .020 3 0 41387. 5102. 36285.31 I. 000 186.7 1413.1 1396.0 164.1 3.5 5.4 .0098 1.730 1.729 1 25.5
228 3.084 .020 3 0 41942. 5M6. 36896.71 I. 000 190,3 1413.1 1396.0 167.7 3.5 5.4 .0098 1.765 1.764 1 25.5
229 3.104 .020 3 0 42501. 4989. 37512.24 1.000 193.8 1413.0 1396.0 171.2 3.6 5.4 .0098 1.792 1.791 I 25.5

1230 3.124 .020 3 0 43063. 4932. 38131.21 1.000 197.5 1413.0 1396.0 174.9 3.6 5.4 .0098 1.819 1.818 I 25.5
231 3.144 .020 3 0 43630. 4873. 38756.80 1.000 201.2 1412.9 1396.0 178.6 3.7 5.3 .0098 1.854 1.853 2 25.5
232 3.164 .020 3 0 44200. 4814. 39385.80 I. 000 205.0 1412.9 1396.0 182.3 3.8 5.3 .0098 1.881 1.880 1 25.5

1
233 3.184 .020 3 0 44771. 4754. 40017.78 1.000 208.8 1412.9 1396.0 186.2 3.8 5.3 .0098 1.909 1.908 I 25.5
234 3.204 .020 3 0 45348. 4692. 40655.99 1.000 212.7 1412.8 1396.0 190.1 3.9 5.3 .0098 1.945 1.944 2 25.5
235 3.224 .020 3 0 45927. 4630. 41297.13 1.000 216.6 1412.8 1396.0 194.0 3.9 5.3 .0098 1.973 1.972 I 25.5
236 3.244 .020 3 0 46508. 4567. 41940.70 1.000 220.6 1412.7 1396.0 198.0 4.0 5.3 .0098 2.001 2.000 I 25.5

1237 3.264 •020 3 0 47089. 4503 . 42585.98 1.000 224.7 1412.7 1396.0 202.1 4.1 5.2 .0098 2.030 2.029 1 25.5
238 3.284 .020 3 0 47675. 4438. 43237.34 I. 000 228.8 1412.6 1396.0 206.2 4.1 5.2 .0098 2.068 2,066 2 25.5

239 3.304 .020 3 0 48262. 4372. 43890.35 1.000 233.0 1412.6 1396.0 210.4 4.2 5.2 .0098 2.096 2.095 1 25.5

1240 3.324 .020 3 0 48849. 4305. 44544.44 1.000 237.3 1412.5 1396.0 214.6 4.3 5.2 .0098 2.126 2.124 1 25.5
241 3.344 .020 3 0 49437. 4236. 45200.35 I. 000 241.6 1412.5 1396.0 219.0 4.3 5.2 .0098 2.155 2.154 I 25.5

1
T DTH KG KC UTOT UTS U8 SUB BT HY HC BO PPP HP ctf~ DH DHH KlT ALG



243 3.384 .020 3 0 50619. 4097. 46521.56 1.000 250.4 1412.4 1396.0 227.9 4.4 5.1 .0098 2.223 2.222 1 2.5.5

1
244 3,404 .020 3 0 51208. 4026. 47192.60 1.000 254.9 1412.3 1396.0 232.3 4.5 5.1 .0098 2.253 2.252 1 25.5
245 3.424 .020 3 0 51797. 3953. 47843.97 1.000 259.5 1412.3 1396.0 236.9 4.6 5.1 .0098 2.283 2.282 1 25.5
246 3.444 .020 3 0 52385. 3880. 48505.41 1.000 264.1 1412.2 1396.0 241.5 4.6 5.1 .0098 2.313 2.312 1 25.5
247 3.464 .020 3 0 52971. 3805. 49166.05 1.000 268.8 1412.2 1396.0 246.2 4.7 5.1 .0098 2.344 2.342 1 25.5

1 248 3.484 .020 3 0 53555. 3730. 49825.57 1.000 273.5 1412.1 1396.0 250.9 4.7 ·5.0 .0098 2.374 2.373 1 25.5
249 3.504 .020 3 0 54141. 3653. 50488.25 1.000 278.4 1412.0 1396.0 255.8 4.8 5.0 .0098 2.415 2.413 2 25.5
250 3.524 .020 3 0 54724. 3575. 51149.11 1.000 283.3 1412.0 1396.0 260.6 4.9 5.0 .0098 2.445 2.444 1 25.5

1 251 3.544 .020 3 0 55305. 3497. 51807.99 1.000 288.2 1411.9 1396.0 265.6 5.0 5.0 .0098 2.476 2.475 I 25.5
252 3.564 .020 3 0 55882. 3416. 52465.16 1.000 293.2 1411.9 1396.0 270.6 5.0 5.0 .0098 2.507 2.506 1 25.5
253 3.584 .020 3 0 56455. 3335. 53119.68 1.000 298.3 1411.8 1396.0 275.7 5.1 5.0 .0098 2.538 2.537 I 25.5

1
254 3.604 .020 3 0 57024. 3253. 53770.56 1.000 303.4 1411.7 1396.0 280.9 5.1 4.9 .0098 2.570 2.568 1 25.5
255 3.624 .020 3 0 57588. 3170. 54418.72 1.000 308.6 1411.7 1396.0 286.0 5.2 4.9 .0098 2.601 2.599 1 25.5
256 3.644 .020 3 0 58148, 3085. 55063.18 1.000 313.9 1411.6 1396.0 291.3 5.3 4.9 .0098 2.632 2.631 1 25.5
257 3.664 .020 3 0 58703. 2999. 55703.55 1.000 319.2 1411.6 1396.0 296.6 5.3 4.9 .0098 2.663 2.662 1 25.5

I 258 3.684 .020 3 0 59252, 2913. 56339.49 1. 000 324.6 1411.5 1396.0 302.0 5.4 4.9 .0098 2.695 2.693 1 25.5
259 3.704 .020 3 0 59794. 2824. 56969.90 1. 000 330.1 1411.4 1396.0 307.5 5.4 4.8 .0098 2.724 2.722 2 25.5
260 3.724 .020 3 0 60329. 2735. 57593.57 1.000 335.6 1411.4 1396.0 313.0 5.5 4.8 .0098 2.753 2.751 2 25.5

I
261 3.744 .020 3 0 60857. 2645. 58212.20 1.000 341.1 1411.3 1396.0 318.5 5.6 4.8 .0098 2.784 2.783 I 25.5
262 3.764 .020 3 0 61377 • 2553. 58824.13 1.000 346.8 1411.2 1396.0 324.2 5.6 4.8 .0098 2.814 2.812 2 25.5
263 3.784 .020 3 0 61889, 2460. 59428.08 1.000 352.5 1411.2 1396.0 329.8 5.7 4.8 .0098 2.843 2.841 2 25.5

I
264 3.804 .020 3 0 62392. 2367. 60025.64 1. 000 358.2 1411.1 1396.0 335.6 5.7 4.7 .0098 2.871 2.969 2 25.5
265 3.924 .020 3 0 62902. 2288. 60614.36 1.000 364.0 1411.0 1396.0 341.4 5.8 4.7 .0098 2.899 2.886 1 25.5
266 3.844 .020 3 0 63416. 2221. 61195.38 1.000 369.8 1410.9 1396.0 347.2 5.9 4.7 .0098 2.919 2.917 1 25.5
267 3.864 .020 3 0 63921. 2153. 61767.63 1.000 375.7 1410.9 1396.0 353.1 5.9 4.7 .0098 2.950 2.948 I 25.5

1268 3.884 .020 3 0 64416. 2085. 62331.44 1.000 381.7 1410.8 1396.0 359.1 6.0 4.6 .0098 2.980 2.979 1 25.5
269 3.904 .020 3 0 64896. 2015. 62880.63 1.000 387.7 1410.7 1396.0 365.1 6.0 4.6 .0098 2.997 2.994 1 25.5
270 3.924 .020 3 0 65365. 1945. 63420.41 1.000 393.7 1410.7 1396.0 371.1 6.1 4.6 .0098 3.027 3.025 1 25.5

1
271 3.944 .020 3 0 65824. 1874. 63950.49 1. 000 399.8 1410.6 1396.0 377.2 6.1 4.6 .0098 3.057 3.055 1 25.5
272 3,964 .020 3 0 66266, 1802. 64464.61 1.000 406.0 1410.5 1396.0 383.4 6.1 4.5 .0098 3.072 3.070 1 25.5
273 3.984 .020 3 0 66696. 1729. 64967.20 1.000 412.2 1410.4 1396.0 389.6 6.2 4.5 .0098 3.102 3.100 1 25.5
274 4.004 .• 020 3 0 67113. 1655. 65457.97 1. 000 418.4 1410.3 1396.0 395.8 6.3 4.5 .0098 3.129 3.127 2 25.5

1275 4.024 .020 3 0 67513. 1580. 65932.20 1.000 424.7 1410.3 1396.0 402.1 6.3 4.5 .0098' 3.143 3.141 1 25.5
276 4.044 .020 3 0 67900. 1505. 66394.45 1. 000 431.1 1410.2 1396.0 408.5 6.3 4.5 .0098 3.173 3.170 1 25.5
277 4.064 .020 3 0 68267. 1429. 66838.55 1.000 437.4 1410.1 1396.0 414.8 6.4 4.4 .0098 3.186 3.184 1 25.5

1278 4.084 .020 3 0 68622. 1352. 67269.80 1.000 443.9 1410.0 1396.0 421.3 6.4 4.4 .0098 3.215 3.213 1 25.5
279 4.104 .020 3 0 68957. 1274. 67682.91 1.000 450.3 1409.9 1396.0 427.7 6.5 4.4 .0098 3.228 3.225 1 25.5
280 4.124 .020 3 0 69278. 1195. 68082.37 1.000 456.8 1409.9 1396.0 434.2 6.5 4.4 .0098 3.256 3.253 1 25.5

1
281 4.144 .020 3 0 69577. 1116. 69461. 95 1. 000 463.4 1409.8 1396.0 440.8 6.5 4.3 .0098 3.268 3.265 1 25.5
282 4.164 .020 3 0 69964. 1037. 68827.17 1.000 470.0 1409.7 1396.0 447.4 6.6 4.3 .0098 3.293 3.290 2 25.5
283 4,184 .020 3 0 70139. 967. 69171. 66 1. 000 476.6 1409.6 1396.0 454.0 6.6 4.3 .0098 3.304 3.301 1 25.5
284 4.204 .020 3 0 70394. 897. 69496.92 1. 000 483.2 1409.5 1396.0 460.6 6.6 4.3 .0098 3.314 3.312 1 25.5

1285 4.224 .020 3 0 70631. 826. 69805.70 1.000 489.9 1409.4 1396.0 467.3 6.7 4.2 .0098 3.338 3.335 2 25.5
286 4,244 ,020 3 0 70846. 754. 70092.63 1.000 496.6 1409.3 1396.0 474.0 6.7 4.2 .0098 3,348 3.345 1 25.5
287 4.264 .020 3 0 71041. 681. 70359.27 1. 000 503.3 1409.2 1396.0 480.7 6.7 4.2 .0098 3.357 3.354 1 25.5

1288 4,284 .020 3 0 71213. 608. 70605.30 1.000 510.0 1409.2 1396.0 487.4 6.7 4.2 .0098 3.366 3.363 1 25.5
289 4.304 .020 3 0 71367. 534. 70832.39 1. 000 516.8 1409.1 1396.0 494.2 6.8 4.1 .0098 3.388 3.385 2 25.5
290 4.324 .020 3 0 71499. 460. 71039.26 1.000 523.6 1409.0 1396.0 501.0 6.8 4.1 .0098 3.396 3.393 1 25.5

1
291 4.344 .020 3 0 71608. 385. 71223.60 1.000 530.4 1408.9 1396.0 507.8 6.8 4.1 .0098 3.403 3.400 1 25.5
292 4.364 .020 3 0 71694. 309. 71385.13 1.000 537.2 1408.8 1396.0 514.6 6.8 4.0 .0098 3.410 3.407 1 25.5
293 4.384 .020 3 0 71758. 233. 71525.61 1.000 544.0 1408.7 1396.0 521.4 6.8 4.0 .0098 3.416 3.414 1 25.5
294 4.404 ,020 3 0 71799, 156. 71642.77 1.000 550.9 1408.6 1396,0 528.3 6.8 4.0 .0098 3.422 3.419 1 25,5

1295 4.424 .020 3 0 71817. 78. 71738.43 1.000 557.7 1408.5 1396.0 535.1 6.9 4.0 .0098 3.427 3.425 1 25.5
296 4.444 .020 3 0 71810. O. 71810.27 1.000 564.6 1408.4 1396.0 542.0 6.9 3.9 .0098 3.432 3.430 1 25.5
297 4.464 .020 3 0 71860. O. 71860.22 1.000 571.5 1408.3 1396.0 548.9 6.9 3.9 .0098 3.437 3.434 1 25.5

1298 4.484 .020 3 0 71886. O. 71886.20 1.000 578.4 1408.2 1396.0 555.7 6.9 3.9 .0098 3.437 3.435 2 25.5
299 4.504 .020 3 0 71888. O. 71888.09 1.000 585.2 1408.1 1396.0 562.6 6.9 3.9 .0098 3.438 3.435 2 25.5
300 4.524 .020 3 0 71865. O. 71864.63 1.000 592.1 1408.0 1396.0 569.5 6.9 3.8 .0098 3.437 3.435 2 25.5

1
301 4.544 .020 3 0 71813. O. 71813.33 1.000 598.9 1407.9 1396.0 576.3 6.8 3.8 .0098 3.423 3.420 1 25.5

II T DTH KG KC (HOT UTS U8 SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG
302 4.564 .020 3 0 71739. O. 71739.02 1.000 605.8 1407.8 1396.0 583.2 6.8 3.8 .0098 3.423 3.424 o 25.5

"i



304 4.604 .020 3 0 71515. O. 71515.25 1.000 619.5 lQO/.6 13Y6.U ~Y6.Y 6.ll j.t .UUYll j.'1UY j.'1uo J L:>.:>

1

305 4.624 .020 3 0 71367. O. 71366.52 1.1100 626.3 1407.5 1396.0 603.7 6.8 3.7 .0098 3.409 3.409 o 25.5
306 4.644 .020 3 0 71190. O. 71190.36 1.000 633.1 1407.4 1396.0 610.5 6.8 3.6 .0098 3.395 3.392 1 25.5
307 4.664 .020 3 0 70993. O• 70992.68 1.000 639.9 1407.3 1396.0 617.2 6.8 3.6 .0098 3.395 3.393 o 25.5
308 4.684 •020 3 0 70767. O. 70767.42 1.000 646.6 1407.2 1396.0 624.0 6.8 3.6 .0098 3.378 3.375 1 25.5

1
309 4.704 .020 3 0 70521. O. 70520.84 1.000 653.4 1407.1 1396.0 630.8 6.7 '3.6 .0098 3.373 3.370 2 25.5
310 4.724 .1120 3 0 70248. O. 70247.71 I. 000 660.1 1407.0 1396.0 637.5 6.7 3.5 .0098 3.354 3.351 1 25.5
311 4.744 .020 3 0 69949. O. 69949.33 1.000 666.7 1406.9 1396.0 644.1 6.7 3.5 .0098 3.334 3.331 1 25.5

I 312 4.764 .020 3 0 69629. O. 69628.70 1.000 673.4 1406.8 1396.0 650.8 6.7 3.5 .0098 3.327 3.325 2 25.5
313 4.784 .020 3 0 69283. O. 69283.18 1.000 680.0 1406.7 1396.0 657.4 6.6 3.4 .0098 3.307 3.304 1 25.5
314 4.804 .020 3 0 68911. O. 68910.66 1.000 686.6 1406.5 1396.0 663.9 6.6 3.4 .0098 3.275 3.281 5 25.5
315 4.824 .020 3 0 68519. O. 68519.20 1.000 693.1 1406.4 1396.0 670.5 6.6 3.4 .0098 3.275 3.281 5 25.5I 316 4.844 .020 3 0 68101. O. 68101.24 1.1100 699.6 1406.3 1396.0 677.0 6.5 3.3 .0098 3.243 3.248 5 25.5
317 4.864 .020 3 0 67661. O• 67660.66 1.000 706.0 1406.2 1396.0 683.4 6.4 3.3 .0098 3.215 3.220 6 25.5
318 4.884 •020 3 0 67202. O. 67201.66 1.000 712.4 1406.1 1396.0 689.8 6.4 3.3 .0098 3.214 3.219 5 25.5

1
319 4.904 .020 3 0 66718. O. 66718.30 1.000 718.8 1406.0 1396.0 696.2 6.4 3.2 .0098 3.180 3.186 5 25.5
320 4.924 .020 3 0 66212. O. 66212.31 1.000 725.1 1405.9 1396.0 702.5 6.3 3.2 .0098 3.147 3.152 5 25.5
321 4.944 .020 3 0 65689. O. 65688.55 1.000 731.4 1405.8 1396.0 708.8 6.3 3.2 .0098 3.144 3.149 5 25.5

1

322 4.964 .020 3 0 65144. O. 65144.00 1.000 737.6 1405.7 1396.0 715.0 6.2 3.1 .0098 3.110 3.115 5 25.5
323 4.984 .020 3 0 64578. O. 64577.92 1.000 743.8 1405.6 1396.0 721.2 6.2 3.1 .0098 3.076 3.081 5 25.5
324 5.004 .020 3 0 63992. O. 63992.05 1.000 749.8 1405.4 1396.0 727.2 6.1 3.1 .0098 3.042 3.046 5 25.5

1

325 5.024 .020 3 0 63386. O. 63386.44 1. 000 755.9 1405.3 1396.0 733.3 6.0 3.0 .0098 3.012 3.017 6 25.5
326 5.044 .020 3 0 62763. O. 62762.79 1.000 761.8 1405.2 1396.0 739.2 6.11 3.0 .0098 2.983 2.987 6 25.5
327 5.064 .020 3 0 62123. O. 62122.76 1.000 767.7 1405.1 1396.0 745.1 5.9 3.0 .0098 2.953 2.957 6 25.5
328 5.084 .020 3 0 61465. O. 61464.78 I. 000 773.6 1405.0 1396.0 751.0 5.8 2.9 .0098 2.918 2.923 5 25.5

1
329 5.104 .020 3 0 60790. O. 60790.11 1. 0011 779.4 1404.9 1396.0 756.7 5.8 2.9 .0098 2.888 2.893 6 25.5
330 5.124 .020 3 0 60101. O. 60100.97 1.000 785.1 1404.8 1396.0 762.5 5.7 2.9 .0098 2.853 2.858 5 25.5
331 5.144 .020 3 0 59397. O. 59397.35 1. 000 790.7 1404.7 1396.0 768.1 5.6 2.8 .0098 2.823 2.828 6 25.5

1

332 5.164 .020 3 0 58679. O• 58679.02 1.000 796.3 1404.6 1396.0 773.7 5.6 2.8 .0098 2.788 2.793 5 25.5
333 5.184 •020 3 0 57948. O. 57947.75 1. 000 801.8 1404.4 1396.0 779.2 5.5 2.8 .0098 2.754 2.758 5 25.5
334 5.204 .020 3 0 57204. O. 57204.05 1. 000 807.2 1404.3 1396.0 784.6 5.4 2.7 .0098 2.719 2.723 5 25.5
335 5.224 .020 3 0 56447. O. 56447.16 1.000 812.6 1404.2 1396.11 790.0 5.4 2.7 .0098 2.684 2.689 5 25.5

1
336 5.244 .020 3 0 55681 • O. 55681 .42 1.000 817.9 1404.1 1396.0 795.3 5.3 2.7 .0098 2.650 2.654 5 25.5
337 5.264 .020 3 0 54904. O. 54903.54 1.000 823.1 1404.0 1396.0 800.5 5.2 2.6 .0098 2.615 2.620 5 25.5
338 5.284 .020 3 0 54118. O. 54117.81 1.000 828.3 1403.9 1396.0 805.7 5.2 2.6 .0098 2.581 2.585 5 25.5

1

339 5.304 .020 3 0 53324. O. 53323.50 1.000 833.4 1403.8 1396.0 810.8 5.1 2.6 .0098 2.547 2.551 5 25.5
340 5.324 .020 3 0 52521 • O. 52521.05 1.000 838.4 1403.7 1396.0 815.8 5.0 2.6 .0098 2.513 2.517 5 25.5
341 5.344 .020 3 0 51708. O. 51707.91 1.000 843.3 1403.6 1396.0 820.7 4.9 2.5 .0098 2.454 2.458 5 25.5

1

342 5.364 .020 3 0 50889. O. 50889.05 1.000 848.2 1403.4 1396.0 825.6 4.8 2.5 .0098 2.421 2.425 5 25.5
343 5.384 .020 3 0 50065. O. 50064.98 1.000 852.9 1403.3 1396.0 830.3 4.8 2.5 .0098 2.387 2.391 5 25.5
344 5.404 .020 3 0 49236. O. 49236.16 1.000 857.6 1403.2 1396.0 835.0 4.7 2.4 .0098 2.354 2.358 5 25.5
345 5.424 .020 3 0 48400. O. 48400.38 1.000 862.2 1403.1 1396.0 839.6 4.6 2.4 .0098 2.298 2.302 5 25.5

1
346 5.444 .020 3 0 47563. O. 47563.44 1.000 866.8 1403.0 1396.0 844.2 4.5 2.4 .0098 2.265 2.269 5 25.5
347 5.464 .020 3 0 46722. O. 46721. 99 1. 000 871.2 1402.9 1396.0 848.6 4.5 2.3 .0098 2.233 2.236 5 25.5
348 5.484 .020 3 0 45878. O. 45877 .89 1.000 875.6 1402.8 1396.0 853.0 4.4 2.3 .0098 2.179 2.182 5 25.5

1

349 5.504 .020 3 0 45034. O. 45034.03 1.000 879.9 1402.7 1396.0 857.3 4.3 2.3 .0098 2.147 2.151 5 25.5
350 5.524 .020 3 0 44187. O. 44186.54 1.000 884.1 1402.6 1396.0 861.5 4.2 2.2 .0098 2.099 2.102 6 25.5
351 5.544 .020 3 0 43340. O. 43340.21 1. 000 888.2 1402.5 1396.0 865.6 4.1 2.2 .0098 2.067 2.071 5 25.5

1
352 5.564 .020 3 0 42493. O. 42493.43 1.000 892.3 1402.4 1396.0 869.6 4.0 2.2 .0098 2.017 2.020 5 25.5
353 5.584 .020 3 0 41649. O. 41648.70 1.000 896.2 1402.3 1396.0 873.6 4.0 2.1 .0098 1.986 1.990 5 25.5
354 5.604 .020 3 0 40806. O. 40805.75 1.000 900.1 1402.2 1396.0 877.5 3.9 2.1 .0098 1.937 1.940 5 25.5
355 5.624 .020 3 0 39966. O. 39965.63 1.000 903.9 1402.1 1396.0 881.3 3.8 2.1 .0098 1.908 1. 911 5 25.5

1
356 5.644 .020 3 0 39127. O. 39127.05 1.000 907.6 1402.0 1396.0 885.0 3.7 2.0 .0098 1.860 1.863 5 25.5
357 5.664 .020 3 0 38293. O. 38293.25 1.000 911.3 1401.9 1396.0 888.7 3.7 2.0 .0098 1.831 1.834 5 25.5
358 5.684 .020 3 0 37463. O. 37463.05 1. 000 914.9 1401.8 1396.0 892.3 3.6 2.0 .0098 1.785 1.788 5 25.5

1359 5.704 .020 3 0 36637. O. 36636.91 1.000 918.3 1401.7 1396.0 895.7 3.5 1.9 .0098 1.740 1.743 5 25.5
360 5.724 .020 3 0 35818. O. 35817.79 1. 000 921.8 1401.6 1396.0 899.2 3.4 1.9 .0098 1.712 1.715 5 25.5
361 5.744 .020 3 0 35003. O. 35003.49 1. 000 925.1 1401.5 1396.0 902.5 3.3 1.9 .0098 1.668 1.671 5 25.5

1

13~2
T OTH KG KC GTOT GTS G8 SU8 8T HY HC 80 PPP HP ctll DH OHH KIT ALG

5.764 .020 3 0 34194. O. 34194.40 I. 000 928.4 1401.4 1396.0 905.8 3.3 1.8 .0098 1.626 1.628 5 25.5
363 5.784 .020 3 0 33393. O. 33393.23 I. 000 931.5 1401.3 1396.0 908.9 3.2 1.8 .0098 1.584 1.586 5 25.5

c; ?c;
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1
366 5.844 .020 3 0 31034. O. 31034.42 1.000 940.6 1401.0 1396.0 918.0 3.0 1.7 .0098 1.478 1.481 5 25.5
367 5.864 .020 3 0 30263. O• 30263.45 1.000 943.5 1400.9 1396.0 920.9 2.9 1.7 .0098 1.442 1.437 6 25.5
368 5.884 .020 3 0 29504. O• 29503.87 1.000 946.4 1400.8 1396.0 923.7 2.8 1.7 .0098 1.418 1.414 5 25.5
369 5.904 .020 3 0 28752. O. 28751.80 1.000 949.1 1400.7 1396.0 926.5 2.7 1.6 .0098 1.367 1.362 5 25.5

1370 5.924 .020 3 0 28009. O. 28009.26 1. 000 951.8 1400.6 1396.0 929.2 2.7 '1.6 .0098 1.344 1.340 5 25.5
371 5.944 .020 3 0 27276. O. 27275.93 1.000 954.4 1400.5 1396.0 931.8 2.6 1.6 .0098 1.295 1.291 5 25.5
372 5.964 .020 3 0 26555. O. 26554.66 1.000 956.9 1400.4 1396.0 934.3 2.5 1.6 .0098 1.273 1.269 5 25.5

1
373 5.984 .020 3 0 25842. O. 25841. 94 1. 000 959.4 1400.4 1396.0 936.8 2.5 1.5 .0098 1.227 1.223 5 25.5

KTT= 0 1= 374 T= 6.00

1TF= •16 QTF= 8913 • TP= 4.50 QP= 71888. TRS= 4.48 TB= .02
BRD= 23.7 BRW= 959.4 HU=1419.7 HY=1400.4 HC=1396.0 ALG=25.500 GO= 3.6260

12= .48 TFH= 3.24 B(f: 936.8 TFI= 1.27

1
DISCHARGE
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1
1 BREACH HODEL, HICRO-VERSI~1: 1/87

1 PIPING FAILURE AT STA 256+00 OF SBFRS FILL: SB72TOP.NTH 230C190

HPI= 1183.50 HSP= l1B2.50HI= 1192.00 HU= 1193.33 HL= IIB2.50

1
(QIN(J) ,1=1,8)

2555.00 14B8.00 1127.00 965.00 953.00 949.00 542.00 488.00

1

<TINW,I=I,8)
.00 2.00 4.00 6.00 B.OO 12.00 16.00 20.00

1

(RSA(J) ,I=I,B)
1317.00 967.00 723.00 500.00 350.00 250.00 133.00 .00

I
(HSAW,I=I,8)

1193.50 1191.50 1189.50 1187.50 IIB5.50 1183.50 IIB1.50 1175.00

2U= 3.00 20= 2.00 2C= .00 PORW= .00 GL= .00 GS= .00 VHP= .00

ID5OC= .00 PORC= .00 UWC= .00 O~C= .0000 AFRC= .00 COHC= .0 ~~FCC= .00

D50S= .18 PORS= .33 UWS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 UNFCS= 10.00

IBR= 1.00 WC= 12.0 CRL= 5280.0 SH= 21.00 ~ 5280.0 OM: .0450 D50DF= .00 UNFCDF= .00

AFR= 39.0 TH1= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.3B H3= 78.83

.00

.00

.48

2.0 TPR= 1.0

.00

.00

.10 FPT=

10.00

1350.00

8.006.00

BH= 20. AFR= 39.00 BO= 9.B 2=

10BO.00 1210.00

.1000 TEH= 20.0 ERR=

4.00

CRL= 52BO.

v

10TH: .020 DBG= .001 H=

(SPQ(J) ,1=1 ,8)
1 470.00 700.00 900.00

(SPHW ,1=1 ,8)
.00 2.00

1
1
I
1

~
I T DTH KG KC QTOT QTS QB SUB BT HY HC BO PPP HP Of~ DH DHH KIT ALG

IPE FLOW TO WEIR FLOW TRANSITION
1183. 4. 11. 1112. 2351. 3463. .017 1.017 88 . 98. 2. 56.

.05103 .05108 .32573 2.76880 .0098 3.0 16.6 1.9 5.0 111.6

1
1 8.7 6.7 6.4 1291.3 .0065 1 1.0200 1.0265 25.5 66.1 55.6

51 1.020 .020 3 0 3708. 1314. 2394.45 1.000 20.9 1192.0 1182.5 10.6 .0 5.9 .0098 .000 .000 o 25.5
52 1.040 .020 3 0 3728. 1313. 2414.77 1.000 21.2 1192.0 1182.5 10.9 .2 6.3 .0098 .124 .124 2 25.5

1

53 1.060 .020 3 0 3749. 1313. 2435.44 1.000 21.4 1192.0 1182.5 11.1 .3 6.3 .009B .127 .127 1 25.5
54 1.080 .020 3 0 3770. 1313. 2456.67 1.000 21.7 1192.0 I1B2.5 11.4 .3 6.3 .0098 .130 .130 1 25.5
55 1.100 .020 3 0 3791. 1313. 2478.2B 1.000 22.0 1192.0 1182.5 11.6 .3 6.3 .009B .133 .133 1 25.5
56 1.120 .020 3 0 3B13. 1313. 2500.49 1.000 22.2 1192.0 I1B2.5 11.9 .3 6.3 .0098 .136 .136 1 25.5



58 1.160 .020 3 0 3859. 1312. 2546.38 1.000 22.8 1192.0 1182.5 12.5 .3 6.3 .0098 .143 .143 1 25.5

I 59 1.180 .020 3 0 3882. 1312. 2570.09 1. 000 23.1 1192.0 1182.5 12.8 .3 6.3 .0098 .146 .146 1 25.5
60 1.200 .020 3 0 3906. 1312. 2594.31 1. 000 23.4 1192.0 1182.5 13.1 .3 6.3 .0098 .149 .149 1 25.5

61 1.220 .020 3 0 3931. 1312. 2619.19 1.000 23.7 1192.0 1182.5 13.4 .3 6.3 .0098 .153 .153 1 25.5

I
I I T DTH KG KC GTOT GTS OB SUB BT HY HC BO PPP HP cttl DH DHH KIT ALG

62 1.240 .020 3 0 3956. 1311. 2644.54 1.000 24.0 1191. 9 1182.5 13.7 .3 6.3 .0098 .156 .157 1 25.5
63 1.260 .020 3 0 3982. 1311. 2670.57 1.000 24.3 1191.9 1182.5 14.0 .3 6.3 .0098 .160 .160 1 25.5

I 64 1.280 .020 3 0 4008. 1311. 2697.10 1.000 24.7 1191.9 1182.5 14.3 .3 6.3 .0098 .164 .164 1 25.5
65 1.300 .020 3 0 4035. 1311. 2724.34 1.000 25.0 1191.9 1182.5 14.7 .3 6.3 .0098 .168 .168 1 25.5
66 1.320 .ll20 3 0 4063. 1310. 2752.18 1.000 25.3 1191.9 1182.5 15.0 .3 6.3 .0098 .172 .172 1 25.5

I
67 1.340 .020 3 0 4091. 1310. 2780.63 1.000 25.7 1191.9 1182.5 15.4 .4 6.3 .0098 .176 .176 1 25.5
68 1.36ll .020 3 0 4120. 1310. 2809.62 1.000 26.0 1191.9 1182.5 15.7 .4 6.3 .0098 .179 .179 1 25.5
69 1.380 .020 3 0 4149. 1310. 2838.91 1.000 26.4 1191.9 1182.5 16.1 .4 6.2 .0098 .182 .182 1 25.5
70 1.400 .020 3 0 4178. 1309. 2868.41 1.000 26.8 1191.9 1182.5 16.4 .4 6.2 .0098 .183 .183 1 25.5

I 71 1.420 .020 3 0 4207. 1309. 2898.18 1.000 27.2 1191.9 1182.5 16.8 .4 6.1 .0098 .185 .185 I 25.5
72 1.440 .020 3 0 4237. 1309. 2928.22 1.000 27.5 1191.9 1182.5 17.2 .4 6.1 .0098 .188 .187 2 25.5
73 1.460 .020 3 0 4267. 1309. 2958.44 1. 000 27.9 1191.9 1182.5 17.6 .4 6.0 .0098 .189 .189 1 25.5

I 74 1.480 .020 3 0 4297. 1308. 2988.99 1. 000 28.3 1191.9 1182.5 18.0 .4 6.0 .0098 .191 .191 1 25.5
75 1.500 .020 3 0 4328. 1308. 3019.81 1.000 28.7 1191.9 1182.5 18.3 .4 5.9 .0098 .193 .193 1 25.5
76 1.520 .020 3 0 4359. 1308. 3050.88 1.000 29.1 1191.9 1182.5 18.7 .4 5.9 .0098 .195 .195 1 25.5

I
77 1.540 .020 3 0 4390. 1307. 3082.26 1. 000 29.5 1191.9 1182.5 19.1 .4 5.9 .0098 .197 .197 2 25.5
78 1.560 .020 3 0 4421. 1307. 3113.86 1.000 29.9 1191.9 1182.5 19.5 .4 5.8 .0098 .199 .199 2 25.5
79 1.580 .020 3 0 4453. 1307. 3145.76 1.000 30.3 1191.9 1182.5 19.9 .4 5.8 .0098 .202 .201 1 25.5
80 1.600 .020 3 0 4484. 1307. 3177 .B8 1.000 30.7 1191.9 1182.5 20.3 .4 5.7 .0098 .204 .203 2 25.5

I 81 1.620 .020 3 0 4517. 1306. 3210.30 1.000 31.1 1191.9 1182.5 20.7 .4 5.7 .0098 .206 .205 1 25.5
82 1.640 .020 3 0 4549. 1306. 3242.95 1. 000 31.5 1191.9 1182.5 21.2 .4 5.6 .0098 .208 .208 1 25.5
83 1.660 .020 3 0 4581. 1306. 3275.81 1. 000 31.9 1191.9 1182.5 21.6 .4 5.6 .0098 .210 .210 1 25.5

I
84 1.680 .020 3 0 4614. 1305. 3308.96 1.000 ~2.3 1191.9 1182.5 22.0 .4 5.6 .0098 .212 .212 1 25.5
85 1.700 .020 3 0 4647. 1305. 3342.32 1.000 32.8 1191.9 1182.5 22.4 .4 5.5 .0098 .214 .214 1 25.5
86 1.720 .020 3 0 4681. 1305. 3375.87 1.000 33.2 1191.9 1182.5 22.9 .4 5.5 .0098 .216 .216 1 25.5

I
87 1.740 .020 3 0 4714. 1304. 3409.85 1.000 33.6 1191.8 1182.5 23.3 .4 5.5 .0098 .218 .218 2 25.5
88 1.760 .020 3 0 4748. 1304. 3444.10 1.000 34.1 1191.8 1182.5 23.7 .4 5.4 .0098 .220 .220 1 25.5
89 1.780 .020 3 0 4782. 1304. 3478.44 1.000 34.5 1191.8 1182.5 24.2 .4 5.4 .0098 .222 .222 1 25.5
90 1.800 .020 3 0 4816. 1303. 3513.21 1.000 35.0 1191.8 1182.5 24.6 .5 5.4 .0098 .225 .225 2 25.5

I 91 1.820 .020 3 0 4851. 1303. 3548.23 1. 000 35 .4 1191.8 1182.5 25.1 .5 5.3 .0098 .227 .227 1 25.5
92 1.840 .020 3 0 4886. 1303. 3583 •41 1.000 35.9 1191.8 1182.5 25.5 .5 5.3 .0098 .229 .229 1 25.5
93 1.860 .020 3 0 4921. 1302. 3618.93 1.000 36.3 1191.8 1182.5 26.0 .5 5.3 .0098 .232 .232 1 25.5

I
94 1.880 .020 3 0 4956. 1302. 3654.61 1. 000 36.8 1191.8 1182.5 26.5 .5 5.2 .0098 .234 .233 1 25.5
95 1.900 .020 3 0 4992. 1301. 3690.68 1. 000 37.3 1191.8 1182.5 27.0 .5 5.2 .0098 .236 .236 2 25.5
96 1.920 .020 3 0 5028. 1301. 3726.90 1. 000 37.8 1191.8 1182.5 27.4 .5 5.2 .0098 .238 .238 1 25.5
97 1.940 .020 3 0 5064. 1301. 3763.53 1.000 38.2 1191.8 1182.5 27.9 .5 5.2 .0098 .241 .241 1 25.5

I 98 1.960 .020 3 0 5100. 1300. 3800.29 1.000 38.7 1191.8 1182.5 28.4 .5 5.1 .0098 .243 .243 1 25.5
99 1.980 .020 3 0 5137. 1300. 3837.37 1.000 39 •2 1191.8 1182 •5 28.9 .5 5.1 .0098 .246 .246 1 25.5

100 2.000 .020 3 0 5174. 1299. 3874.57 1. 000 39.7 1191.8 1182.5 29.4 .5 5.1 .0098 .247 .247 1 25.5

1101 2.020 .020 3 0 5211. 1299. 3912.18 1.000 40.2 1191.8 1182.5 29.9 .5 5.1 .0098 .250 .250 1 25.5
102 2.040 .020 3 0 5249. 1299. 3950.06 1.000 40.7 1191.8 1182.5 30.4 .5 5.0 .0098 .253 .253 2 25.5
103 2.060 .020 3 0 5286. 1298. 3988.13 1. 000 41.2 1191.8 1182.5 30.9 .5 5.0 .0098 .255 .254 1 25.5

I 104 2.080 .020 3 0 5324. 1298. 4026.50 1.000 41.7 1191.8 1182.5 31.4 .5 5.0 .0098 .257 .257 1 25.5
105 2.100 .020 3 0 5362. 1297. 4065.17 1. 000 42.3 1191.7 1182.5 31.9 .5 5.0 .0098 .260 .260 1 25.5
106 2.120 .020 3 0 5401. 1297. 4104.02 1.000 42.8 1191.7 1182.5 32.5 .5 4.9 .0098 .262 .262 1 25.5
107 2.140 .020 3 0 5439. 1296. 4143.15 1.000 43.3 1191.7 1182.5 33.0 .5 4.9 .0098 .265 .265 1 25.5

I 108 2.160 .020 3 0 5479. 1296. 4182.67 1.000 43.9 1191.7 1182.5 33.5 .5 4.9 .0098 .268 .267 1 25.5
109 2.180 .020 3 0 5518. 1295. 4222.46 1.000 44.4 1191.7 1182.5 34.1 .5 4.9 .0098 .270 .270 1 25.5
110 2.200 .020 3 0 5557. 1295. 4262.50 1. 000 44.9 1191.7 1182.5 34.6 .5 4.8 .0098 .273 .273 2 25.5

1111 2.220 .020 3 0 5597. 1294. 4302.88 1.000 45.5 1191.7 1182.5 35.2 .6 4.8 .0098 .276 .276 2 25.5
112 2.240 .020 3 0 5637. 1294. 4343.49 1.000 46.0 1191.7 1182.5 35.7 .6 4.8 .0098 .278 .278 2 25.5
113 2.260 .020 3 0 5678. 1293. 4384.32 1.000 46.6 1191.7 1182.5 36.3 .6 4.8 .0098 .281 .281 2 25.5

I 114
2.280 .020 3 0 5718. 1293. 4425.47 1. 000 47.2 1191.7 1182.5 36.8 .6 4.8 .0098 .284 .283 2 25.5

115 2.300 .020 3 0 5759. 1293. 4466.85 1. 000 47.7 1191.7 1182.5 37.4 .6 4.7 .0098 .286 .286 2 25.5
116 2.320 .020 3 0 5800. 1292. 4508.46 1.000 48.3 1191.7 1182.5 38.0 .6 4.7 .0098 .289 .289 1 25.5
117 2.340 .020 3 0 5842. 1291. 4550.29 1.000 48 .9 1191. 7 1182.5 38.6 .6 4.7 .0098 .291 .291 2 25.5



1t9 2.380 .020 3 0 5925. 1290. 4634.95 1.000 50.1 1191. 6 1182.5 39.8 .6 4.7 .0098 .297 .297 2 25.5

I 120 2.400 .020 3 0 5967. 1290. 4677 .55 1.000 50.7 1191.6 1182.5 40.4 .6 4.6 .0098 .300 .299 1 25.5
121 2.420 .020 3 0 6010. 1289. 4720.49 1.000 51.3 1191.6 1182.5 41.0 .6 4.6 .0098 .302 .302 1 25.5

I
I T DTH KG KC GTOT GTS GB SUB BT HY HC BO PPP HP 00 DH DHH KIT ALG

I 122 2.440 .020 3 0 6053. 1289. 4763.65 1.000 51.9 1191.6 1182.5 41.6 .6 4.6 .0098 .305 .305 1 25.5
123 2.460 .020 3 0 6095. 1288. 4807.02 1.000 52.5 1191.6 1182.5 42.2 .6 4.6 .0098 .308 .308 1 25.5
124 2.480 .020 3 0 6138. 1288. 4850.73 1.000 53.1 It 91. 6 1182.5 42.8 .6 4.6 .0098 .311 .311 1 25.5

I
125 2.500 .020 3 0 6182. 1287. 4894.65 1.000 53.8 1191.6 1182.5 43.4 .6 4.6 .0098 .314 .313 1 25.5
126 2.520 .020 3 0 6225. 1287. 4938.76 1.000 54.4 1191.6 1182.5 44.1 .6 4.5 .0098 .316 .316 1 25.5
127 2.540 .020 3 0 6269. 1286. 4983.19 1.000 55.0 1191.6 1182.5 44.7 .6 4.5 .0098 .319 .319 1 25.5

I
128 2.560 .020 3 0 6313. 1286. 5027.70 1. 000 55.7 1191.6 1182.5 45.4 .6 4.5 .0098 .322 .322 1 25.5
129 2.580 .020 3 0 6357. 1285. 5072.51 1.000 56.3 1191.6 1182.5 46.0 .6 4.5 .0098 .325 .324 1 25.5
130 2.600 .020 3 0 6402. 1284. 5117.62 1.000 57.0 1191.6 1182.5 46.7 .7 4.5 .0098 .327 .327 1 25.5
131 2.620 .020 3 0 6447. 1284. 5162.79 1.000 57.6 1191.6 1182.5 47.3 .7 4.4 .0098 .330 .330 1 25.5

I 132 2.640 .020 3 0 6491. 1283. 5208.25 1.000 58.3 1191.5 1182.5 48.0 .7 4.4 .0098 .333 .332 1 25.5
133 2.660 .020 3 0 6536. 1283. 5253.75 1.000 59.0 1191.5 1182.5 48.7 .7 4.4 .0098 .335 .335 1 25.5
134 2.680 .020 3 0 6582. 1282. 5299,75 1.000 59.7 1191.5 1182.5 49.3 .7 4.4 .0098 .340 .339 2 25.5

I
135 2.700 .020 3 0 6627, 1281. 5346.04 1.000 60.3 1191.5 1182.5 50,0 .7 4.4 .0098 ,342 .342 125.5
136 2.720 .020 3 0 6673. 1281. 5392.35 1.000 61.0 1191.5 1182.5 50.7 .7 4.4 .0098 .345 .345 1 25.5
137 2.740 .020 3 0 6719. 1280, 5438.93 1.000 61.7 1191.5 1182.5 51.4 .7 4,4 .0098 .348 .347 1 25.5
138 2.760 .020 3 0 6765, 1279. 5485.65 1. 000 62.4 1191.5 1182.5 52.1 .7 4.3 .0098 ,350 .350 1 25.5

I 139 2.780 .020 3 0 6811. 1279. 5532.73 1. 000 63.1 1191.5 1182.5 52.8 .7 4.3 .0098 ,354 .354 2 25.5
140 2.800 .020 3 0 6858. 1278. 5579.93 1.000 63 .9 1191. 5 1182.5 53.5 .7 4.3 .0098 ,357 .357 1 25.5
141 2.820 .020 3 0 6905. 1277• 5627.25 1.000 64.6 1191.5 1182.5 54.2 .7 4,3 .0098 .360 .360 1 25.5

I 142 2.840 .020 3 0 6952. 1277. 5674.83 1. 000 65.3 1191.5 1182.5 55.0 .7 4.3 .0098 .363 .362 1 25.5
143 2.860 .020 3 0 6999. 1276. 5722.75 1.000 66.0 1191. 4 1182.5 55.7 .7 4,3 .0098 .367 .366 2 25.5
144 2.880 .020 3 0 7046. 1275. 5770.77 1. 000 66.8 1191.4 1182.5 56.4 .7 4.3 .0098 .369 ,369 1 25.5

I
145 2.900 .Q20 3 0 7094. 1275. 5818.90 1.000 67.5 1191.4 1182.5 57.2 .7 4.2 .0098 .372 .372 "I 25.5
146 2.920 .020 3 0 7141. 1274. 5867.25 1.000 68 .3 1191. 4 1182.5 57.9 .7 4.2 .0098 .375 .374 1 25.5
147 2.940 .020 3 0 7189. 1273. 5915.79 1.000 69.0 1191.4 1182.5 58.7 .8 4.2 .0098 .379 .379 2 25.5
148 2.960 .020 3 0 7237. 1273. 5964.55 1.000 69.8 1191.4 1182,5 59.5 .8 4.2 .0098 .382 .381 1 25.5

I 149 2.980 .020 3 0 7285. 1272. 6013.38 1.000 70.6 1191.4 1182.5 60.2 .8 4.2 .0098 .384 .384 1 25.5
150 3.000 .020 3 0 7334. 1271. 6062.53 1. 000 71.3 1191.4 1182.5 61.0 .8 4.2 .0098 .388 .388 2 25.5
151 3.020 .020 3 0 7382. 1270. 6111.73 1.000 72.1 1191.4 1182,5 61.8 .8 4.2 .0098 .391 .391 1 25.5

I 152 3.040 .020 3 0 7431. 1270. 6160.99 1.000 72.9 1191.4 1182.5 62.6 .8 4.1 .0098 .394 .393 1 25.5
153 3.060 .020 3 0 7480. 1269. 6210.70 1.000 73.7 1191.3 1182.5 63.4 .8 4.1 .0098 .398 .398 2 25.5
154 3.080 .020 3 0 7529. 1268, 6260.45 1.000 74.5 1191.3 1182.5 64.2 .8 4.1 ,0098 .400 .400 1 25.5

1
155 3.100 .020 3 0 7577. 1267. 6310.08 1.000 75.3 1191.3 1182.5 65.0 .8 4.1 .0098 .403 .403 1 25.5
156 3.120 .020 3 0 7627. 1267. 6360.14 1.000 76.1 1191.3 1182.5 65.8 .8 4.1 .0098 .407 .407 2 25.5
157 3.140 .020 3 0 7676, 1266. 6410.23 1.000 76.9 1191.3 1182.5 66.6 .8 4.1 .0098 .410 .410 1 25.5
158 3.160 .020 3 0 7725. 1265. 6460.33 1.000 77.8 1191.3 1182.5 67.4 .8 4.1 .0098 .413 .412 1 25.5

1159 3.180 .020 3 0 7775. 1264. 6510.74 1.000 78.6 1191.3 1182.5 68.3 .8 4.1 .0098 ,417 .417 1 25.5
160 3.200 ,020 3 0 7825, 1263. 6561.33 1.000 79.4 1191.3 1182.5 69.1 .8 4.1 .0098 .420 .419 1 25.5
161 3.220 .020 3 0 7874. 1263. 6611.74 1.000 80.3 1191.3 1182.5 70.0 .8 4,0 .0098 .422 .422 1 25.5

I 162 3.240 .020 3 0 7924. 1262. 6662,40 1. 000 81.1 1191.2 1182.5 70.8 .9 4.0 .0098 .427 .426 2 25.5
163 3.260 .020 3 0 7974. 1261. 6713.20 1.000 82.0 1191.2 1182.5 71.7 .9 4.0 .0098 .429 .429 1 25.5
164 3.280 .020 3 0 8024. 1260. 6763.81 1.000 82.9 1191.2 1182.5 72.5 .9 4.0 .0098 ,432 .431 1 25.5

1
165 3.300 .020 3 0 8074. 1259. 6814.86 1.000 83.7 1191.2 1182.5 73.4 .9 4.0 .0098 .436 .436 1 25.5
166 3.320 .020 3 0 8124. 1259. 6865.88 1.000 84.6 1191,2 1182.5 74.3 .9 4.0 .0098 .439 .439 1 25.5
167 3.340 .020 3 0 8175. 1258. 6916.85 1.000 85.5 1191.2 1182.5 75.2 .9 4.0 .0098 .441 .441 1 25.5
168 3.360 .020 3 0 8225. 1257. 6967.91 1. 000 86.41191.21182.5 76.1 .9 4.0 .0098 .446 .446 1 25.5

I 169 3.380 .020 3 0 8275. 1256. 7019.07 1.000 87.3 1191.2 1182.5 77 .0 .9 3.9 .0098 .449 .448 1 25.5
170 3.400 .020 3 0 8325, 1255. 7070.45 1.000 88 .2 1191.1 1182.5 77.9 .9 3.9 .0098 .453 .453 2 25.5
171 3.420 ,020 3 0 8376. 1254. 7121. 74 1. 000 89.1 1191.1 1182.5 78.8 .9 3.9 ,0098 .456 .455 1 25.5

1172 3.440 .020 3 0 8426. 1253. 7172.93 1.000 90 .0 1191.1 1182.5 79.7 .9 3.9 .0098 .458 .458 1 25.5
173 3.460 .020 3 0 8477. 1252. 7224.37 1.000 90,9 1191.1 1182.5 80.6 .9 3.9 .0098 .463 .462 1 25.5
174 3.480 .020 3 0 8527. 1251. 7275.70 1.000 91.9 1191.1 1182.5 81.5 .9 3.9 .0098 .465 .465 1 25.5

1
175 3.500 .020 3 0 8577. 1251. 7326.91 1.000 92.8 1191.1 1182.5 82.5 .9 3.9 .0098 .468 .467 1 25.5
176 3.520 .020 3 0 8628. 1250. 7378.34 1. 000 93.8 1191.1 1182.5 83.4 .9 3.9 .0098 .472 .472 1 25.5
177 3.540 .020 3 0 8678. 1249. 7429.65 1.000 94.7 1191.1 1182.5 84.4 .9 3.9 .0098 .475 .475 1 25.5
178 3.560 .020 3 0 8729. 1248. 7481.10 1.000 95.7 1191.0 1182.5 85.3 1.0 3.8 .0098 .479 .479 2 25.5



180 3.600 .020 3 0 8830. 1246. 7583.74 I. 000 97.6 1191.0 1182.5 87.3 1.0 3.8 .0098 .484 .484 I 25.5

1 181 3.620 .020 3 0 8880. 1245. 7635.07 1.000 98.6 1191.0 1182.5 88.2 1.0 3.8 .0098 .489 .489 I 25.5

1
I T DTH KG KC (HOT GTS GB SUB 8T HY HC 80 PPP HP CIf~ DH DHH KIT ALG

1
182 3.640 .020 3 0 8930. 1244. 7686.23 1.000 99.6 1191.0 1182.5 89.2 1.0 3.8 .0098 .491 .491 I 25.5
183 3.660 .020 3 0 8980. 1243. 7737.50 1.000 100.5 1191.0 1182.5 90.2 1.0 3.8 .0098 .496 .495 2 25.5
184 3.680 .020 3 0 9030. 1242. 7788.59 1.000 101.5 1191.0 1182.5 91.2 1.0 3.8 .0098 .498 .498 1 25.5
185 3.700 .020 3 0 9080. 1241. 7839.27 I. 000 102.5 1190.9 1182.5 92.2 1.0 3.8 .0098 .500 .500 1 25.5

1 186 3.720 .020 3 0 9130. 1240. 7890.29 1.000 103.6 1190.9 1182.5 93.2 1.0 3.8 .0098 .505 .505 I 25.5
187 3.740 .020 3 0 9180. 1239. 7941.10 1.000 104.6 1190.9 1182.5 94.2 1.0 3.7 .0098 .508 .507 1 25.5
188 3.760 .020 3 0 9230. 1238. 7991.98 1.000 105.6 1190.9 1182.5 95.3 1.0 3.7 .0098 .512 .512 2 25.5

1
189 3.780 .020 3 0 9279. 1237. 8042.63 1.000 106.6 1190.9 1182.5 96.3 1.0 3.7 .0098 .514 .514 I 25.5
190 3.800 .020 3 0 9328. 1236. 8092.83 1.000 107.7 1190.9 1182.5 97.3 1.0 3.7 .0098 .517 .516 I 25.5
191 3.820 .020 3 0 9378. 1235. 8143.34 1.000 108.7 1190.9 1182.5 98.4 1.0 3.7 .0098 .521 .521 I 25.5

1
192 3.840 .020 3 0 9427. 1233. 8193.38 1.000 109.7 1190.8 1182.5 99.4 1.0 3.7 .0098 .524 .523 I 25.5
193 3.860 .020 3 0 9476. 1232. 8243.35 1.000 110.8 1190.8 1182.5 100.5 1.1 3.7 .0098 .526 .526 I 25.5
194 3.880 .020 3 0 9525. 1231. 8293.19 1.000 111.9 1190.8 1182.5 101.5 1.1 3.7 .0098 .531 .530 I 25.5
195 3.900 .020 3 0 9573. 1230. 8342.95 I. 000 112.9 1190.8 1182.5 102.6 1.1 3.7 .0098 .533 .533 I 25.5

I 196 3.920 .020 3 0 9622. 1229. 8392.51 1.000 114.0 1190.8 1182.5 103.7 1.1 3.7 .0098 .538 .537 2 25.5
197 3.940 .020 3 0 9670. 1228. 8441.76 1.000 115.1 1190.8 1182.5 104.7 1.1 3.6 .0098 .540 .539 1 25.5
198 3.960 .020 3 0 9718. 1227. 8490.68 1.000 116.2 1190.7 1182.5 105.8 1.1 3.6 .0098 .542 .542 1 25.5

I
199 3.980 .020 3 0 9765. 1226. 8539.64 1.000 117.3 1190.7 1182.5 106.9 1.1 3.6 .0098 .547 .546 1 25.5
200 4.000 .020 3 0 9813. 1225. 8588.26 1.000 118.4 1190.7 1182.5 108.0 1.1 3.6 .0098 .549 .549 I 25.5
201 4.020 .020 3 0 9860. 1223. 8636.31 1.000 119.5 1190.7 1182.5 109.1 1.1 3.6 .0098 .551 .551 I 25.5
202 4.040 .020 3 0 9907. 1222. 8684.59 1.000 120.6 1190.7 1182.5 110.2 1.1 3.6 .0098 .556 .555 1 25.5

I 203 4.060 .020 3 0 9954. 1221. 8732.50 1.000 121.7 1190.7 1182.5 111.4 1.1 3.6 .0098 .558 .558 1 25.5
204 4.080 .020 3 0 10000. 1220. 8780.12 1.000 122.8 1190.6 1182.5 112.5 1.1 3.6 .0098 .562 .562 2 25.5
205 4.100 .020 3 0 10046. 1219. 8827.57 I. 000 123.9 1190.6 1182.5 113.6 1.1 3.6 .0098 .565 .564 1 25.5

1 206 4.120 .020 3 0 10092 • 1218. 8874.40 1. 000 125.1 1190.6 1182.5 114.7 1.1 3.5 .0098 .567 .566 1 25.5
207 4.140 .020 3 0 10137. 1216. 8921.19 1.000 126.2 1190.6 1182.5 115.9 1.1 3.5 .0098 .571 .571 1 25.5
208 4.160 .020 3 0 10183. 1215. 8967.56 1.000 127.4 1190.6 1182.5 117.0 1.1 3.5 .0098 .573 .573 1 25.5

1
209 4.180 .020 3 0 10227. 1214. 9013.50 1.000 128.5 1190.6 1182.5 118.2 1.2 3.5 .0098 .575 .575 1 25.5
210 4.200 .020 3 0 10272 • 1213. 9059.37 1.000 129.7 1190.5 1182.5 119.3 1.2 3.5 .0098 .580 .580 I 25.5
211 4.220 .020 3 0 10316. 1211. 9104.80 1.000 130.8 1190.5 1182.5 120.5 1.2 3.5 .0098 .582 .582 1 25.5
212 4.240 .020 3 0 10360. 1210. 9149.76 1.000 132.0 1190.5 1182.5 121.7 1.2 3.5 .0098 .584 .584 1 25.5

1213 4.260 .020 3 0 10403. 1209. 9194.33 1.000 133.2 1190.5 1182.5 122.9 1.2 3.5 .0098 .589 .588 2 25.5
214 4.280 .020 3 0 10446. 1208. 9238.65 I. 000 134.4 1190.5 1182.5 124.0 1.2 3.5 .0098 .590 .590 1 25.5
215 4.300 .020 3 0 10489. 1207. 9282.24 1.000 135.5 1190.4 1182.5 125.2 1.2 3.4 .0098 .592 .592 I 25.5

1216 4.320 .020 3 0 10531. 1205. 9325.71 1.000 136.7 1190.4 1182.5 126.4 1.2 3.4 .0098 .597 .597 1 25.5
217 4.340 .020 3 0 10573. 1204. 9368.67 1.000 137.9.1190.4 1182.5 127.6 1.2 3.4 .0098 .599 .599 I 25.5
218 4.360 .020 3 0 10614. 1203. 9411.10 1.000 139.1 1190.4 1182.5 128.8 1.2 3.4 .0098 .601 .600 1 25.5

I
219 4.380 .020 3 0 10655. 1202. 9453.38 1.000 140.4 1190.4 1182.5 130.0 1.2 3.4 .0098 .606 .605 4 25.5
220 4.400 .020 3 0 10695. 1200. 9494.85 1.000 141.6 1190.4 1182.5 131.2 1.2 3.4 .0098 .605 .606 5 25.5
221 4.420 .020 3 0 10735. 1199. 9536.04 1.000 142.8 1190.3 1182.5 132.5 1.2 3.4 .0098 .611 .612 5 25.5
222 4.440 .020 3 0 10775. 1198. 9576.64 1.000 144.0 1190.3 1182.5 133.7 1.2 3.4 .0098 .611 .612 5 25.5

1223 4.460 .020 3 0 10814. 1197. 9616.94 1.000 145.2 1190.3 1182.5 134.9 1.2 3.4 .0098 .617 .612 5 25.5
224 4.480 .020 3 0 10852. 1195. 9656.38 1.000 146.5 1190.3 1182.5 136.1 1.2 3.4 .0098 .616 .617 5 25.5
225 4.500 .020 3 0 10890. 1194. 9695.74 I. 000 147.7 1190.3 1182.5 137.4 1.2 3.4 .0098 .622 .617 5 25.5

1
226 4.520 .020 3 0 10927. 1193. 9734.23 1. 000 149.0 1190.2 1182.5 138.6 1.2 3.3 .0098 .622 .623 5 25.5
227 4.540 .020 3 0 10964. 1191. 9772.62 1.000 150.2 1190.2 1182.5 139.9 1.3 3.3 .0098 .627 .622 5 25.5
228 4.560 .020 3 0 1l000. 1190. 9810.12 1.000 151.5 1190.2 1182.5 141.1 1.3 3.3 .0098 .• 627 .628 5 25.5
229 4.580 .020 3 0 1l035. 1189. 9846.46 1.000 152.7 1190.2 1182.5 142.4 1.3 3.3 .0098 .626 .627 5 25.5

1230 4.600 .020 3 0 11070. 1188. 9882.92 I. 000 154.0 1190.2 1182.5 143.7 1.3 3.3 .0098 .632 .633 5 25.5
231 4.620 .020 3 0 Ill04. 1186. 9918.21 1.000 155.2 1190.1 1182.5 144.9 1.3 3.3 .0098 .632 .633 5 25.5
232 4.640 .020 3 0 11138. 1185. 9953.33 I. 000 156.5 1190.1 1182.5 146.2 1.3 3.3 .0098 .637 .638 5 25.5

1233 4.660 .020 3 0 11171. 1183. 9987.50 1.000 157.8 1190.1 1182.5 147.5 1.3 3.3 .0098 .637 .638 5 25.5
234 4.680 .020 3 0 11204. 1182. 10021'.51 1.000 159.1 1190.1 1182.5 148.8 1.3 3.3 .0098 .642 .643 5 25.5
235 4.700 .020 3 0 11235. 1181. 10054.28 1.000 160.4 1190.0 1182.5 150.0 1.3 3.2 .0098 .641 .643 5 25.5

1
236 4.720 .020 3 0 11266. 1179. 10087.13 1.000 161.7 1190.0 1182.5 151.3 1.3 3.2 .0098 .647 .642 5 25.5
237 4.740 .020 3 0 11297. 1178. 10118.71 1.000 163.0 1190.0 1182.5 152.6 1.3 3.2 .0098 .646 .647 5 25.5
238 4.760 .020 3 0 11326. lIn. 10149.32 1.000 164.2 1190.0 1182.5 153.9 1.3 3.2 .0098 .646 .647 5 25.5
239 4.780 .020 3 0 11355. 1175. 10179.68 1.000 165.5 1190.0 1182.5 155.2 1.3 3.2 .0098 .651 .652 5 25.5



241 4.820 .020 3 0 11410. 1172. 10238.15 1.000 168.2 1189.9 1182.5 157.8 1.3 3.2 .0098 .656 .657 5 25.5

1

12~2 T DTH KG KC GTOT GTS GB SUB 8T HY HC BO PPP HP ct~ DH DHH KIT ALG
4.840 .020 3 0 11437. 1171. 10266.23 1.000 169.5 1189.9 1182.5 159.1 1.3 3.2 .0098 .655 .656 5 25.5

243 4.860 .020 3 0 11463. 1169. 10293.77 1.000 170.8 1189.9 1182.5 160.5 1.3 3.2 .0098 .660 .655 5 25.5

1 244 4.880 .020 3 0 11488. 1168. 10320.53 1.000 172 .1 1189.9 1182.5 161.8 1.3 3.1 .0098 .659 .660 5 25.5
245 4.900 .020 3 0 11512. 1166. 10345.96 1. 000 173.4 1189.8 1182.5 163.1 1.3 3.1 .0098 .658 .659 5 25.5
246 4.920 .020 3 0 11536. 1165. 10371.09 1.000 174.7 1189.8 1182.5 164.4 1.3 3.1 .0098 .664 .665 5 25.5

1

247 4.940 .020 3 0 11559. 1164. 10395.13 1.000 176.1 1189.8 1182.5 165.7 1.3 3.1 .0098 .663 .664 5 25.5
248 4.960 .020 3 0 11581. 1162. 10418.87 1.000 177.4 1189.8 1182.5 167.1 1.3 3.1 .0098 .668 .663 5 25.5
249 4.980 .020 3 0 11602. 1161. 10441.50 1.000 178.7 1189.7 1182.5 168.4 1.3 3.1 .0098 .667 .668 5 25.5
250 5.000 .020 3 0 11622. 1159. 10463.05 1.000 180.1 1189.7 1182.5 169.7 1.3 3.1 .0098 .666 .667 5 25.5

1
251 5.020 .020 3 0 11641. 1158. 10483.95 1.000 181.4 1189.7 1182.5 171.1 1.3 3.1 .0098 .671 .672 5 25.5
252 5.040 .020 3 0 11660. 1156. 10503.73 1.000 182.8 1189.7 1182.5 172.4 1.3 3.1 .0098 .670 .671 5 25.5
253 5.060 .020 3 0 11678. 1154. 10523.44 1.000 184.1 1189.6 1182.5 173.8 1.4 3.1 .0098 .675 .670 5 25.5

1
254 5.080 .020 3 0 11695. 1I53. 10541.72 1.000 185.5 1189.6 1182.5 175.1 1.3 3.0 .0098 .674 .675 5 25.5
255 5.100 .020 3 0 11710. 1151. 10558.87 1.000 186.8 1189.6 1182.5 176.5 1.3 3.0 .0098 .672 .673 5 25.5
256 5.120 .020 3 0 11725. 1150. 10575.61 1.000 188.2 1189.6 1182.5 177.8 1.4 3.0 .0098 .678 .679 5 25.5

1
257 5.140 .020 3 0 11739. 1148. 10591. 20 1. 000 189.5 1189.5 1182.5 179.2 1.4 3.0 .0098 .676 .677 5 25.5
258 5.160 .020 3 0 1I752. 1I47. 10605.63 1.000 190.9 1189.5 1182.5 180.5 1.3 3.0 .0098 .675 .676 5 25.5
259 5.180 .020 3 0 11764. 1145. 10618.76 1.000 192.2 1189.5 1182.5 181.9 1.3 3.0 .0098 .675 .675 o 25.5
260 5.200 .020 3 0 11775. 1143. 10631.72 1.000 193.6 1189.5 1182.5 183.2 1.4 3.0 .0098 .679 .680 5 25.5

1
261 5.220 .020 3 0 11785. 1I42. 10643.67 1.000 194.9 1189.5 1182.5 184.6 1.4 3.0 .0098 .679 .680 o 25.5
262 5.240 .020 3 0 11795. 1140. 10654.61 1.000 196.3 1189.4 1182.5 186.0 1.4 3.0 .0098 .679 .680 o 25.5
263 5.260 .020 3 0 11803. 1139. 10664.23 1.000 197.6 1189.4 1182.5 187.3 1.4 2.9 .0098 .679 .679 o 25.5

1264 5.280 .020 3 0 11811. 1137. 10673.53 1. 000 199.0 1189.4 1182.5 188.7 1.4 2.9 .0098 .683 .684 5 25.5
265 5.300 .020 3 0 11817. 1135. 10681.81 1.000 200.4 1189.4 1182.5 190.0 1.4 2.9 .0098 .683 .683 o 25.5
266 5.320 .020 3 0 11822. 1134. 10688.76 1.000 201.7 1189.3 1182.5 191.4 1.4 2.9 .0098 .683 .683 o 25.5

1

267 5.340 .020 3 0 11827. 1132. 10694.69 1.000 203.1 1189.3 1182.5 192.8 1.4 2.9 .0098 .680 .681 5 25.5
268 5.360 .020 3 0 11830. 1130. 10699.61 1.000 204.5 1189.3 1182.5 194.1 1.4 2.9 .0098 .680 .680 o 25.5
269 5.380 .020 3 0 11833. 1129. 10703.93 1.000 205.8 1189.2 1182.5 195.5 1.4 2.9 .0098 .684 .685 5 25.5
270 5.400 .020 3 0 11834. 1127. 10706.90 1.000 207.2 1189.2 1182.5 196.9 1.4 2.9 .0098 .684 .684 o 25.5

1
271 5.420 .020 3 0 11835. 1125. 10709.16 1.000 208.6 1189.2 1182.5 198.2 1.4 2.9 .0098 .684 .684 o 25.5
272 5.440 .020 3 0 11834. 1124. 10710.73 1.000 209.9 1189.2 1182.5 199.6 1.4 2.8 .0098 .687 .682 5 25.5
273 5.460 .020 3 0 11833. 1122. 10711.06 1.000 211.3 1189.1 1182.5201.0 1.4 2.8 .0098 .685 .686 5 25.5

1

274 5.480 .020 3 0 11831. 1120. 10710.35 1.000 212.7 1189.1 1182.5 202.3 1.4 2.8 .0098 .685 .686 o 25.5
275 5.500 .020 3 0 11827. 1119. 10708.94 1. 000 214.0 1189.1 1182.5 203.7 1.4 2.8 .0098 .685 .685 o 25.5
276 5.520 .020 3 0 11823. 1117. 10705.78 1.000 215.4 1189.1 1182.5 205.1 1.4 2.8 .0098 .681 .683 5 25.5

1

277 5.540 .020 3 0 1I817. 1115. 10701.59 1.000 216.8 1189.0 1182.5 206.4 1.4 2.8 .0098 .681 .682 o 25.5
278 5.560 .020 3 0 11810. 1113. 10697.04 1. 000 218.1 1189.0 1182.5 207.8 1.4 2.8 .0098 .685 .686 5 25.5
279 5.580 .020 3 0 11803. 1112. 10691.12 1.000 219.5 1189.0 1182.5 209.2 1.4 2.8 .0098 .685 .685 o 25.5
280 5.600 .020 3 0 11794. 1110. 10684.18 1.000 220.9 1189.0 1182.5 210.5 1.4 2.7 .0098 .682 .683 5 25.5

1
281 5.620 .020 3 0 11784. 1l08. 10676.20 1.000 222.2 1188.9 1182.5 211.9 1.4 2.7 .0098 .682 .682 o 25.5
282 5.640 .020 3 0 11773. 1106. 10666.86 1.000 223.6 1188.9 1182.5 213.3 1.4 2.7 .0098 .678 .679 5 25.5
283 5.660 .020 3 0 11761. 1105. 10656.48 1.000 225.0 1188.9 1182.5 214.6 1.4 2.7 .0098 .678 .678 o 25.5
284 5.680 .020 3 0 11749. 1l03. 10645.71 1. 000 226.3 1188.9 1182.5 216.0 1.4 2.7 .0098 .682 .683 5 25.5
285 5.700 .020 3 0 11735. 1101. 10633.57 1.000 227.7 1188.8 1182.5 217.4 1.4 2.7 .0098 .682 .681 o 25.5
286 5.720 .020 3 0 11720. 1099. 10620.38 1.000 229.0 1188.8 1182.5 218.7 1.4 2.7 .0098 .678 .679 5 25.5
287 5.740 .020 3 0 11704. 1097. 10606.17 1.000 230.4 1188.8 1182.5 220.1 1.4 2.7 .0098 .678 .678 o 25.5
288 5.760 .020 3 0 11686. 1096. 10590.57 1. 000 231.7 1188.7 1182.5 221.4 1.3 2.6 .0098 .674 .675 5 25.5
289 5.780 .020 3 0 11668. 1094. 10573.94 1.000 233.1 1188.7 1182.5 222.8 1.3 2.6 .0098 .674 .674 o 25.5
290 5.800 .020 3 0 11649. 1092. 10556.88 1.000 234.4 1188.7 1182.5 224.1 1.4 2.6 .0098 .677 .671 5 25.5

1291 5.820 .020 3 0 11629. 1090. 10538.56 1.000 235.8 1188.7 1182.5 225.5 1.3 2.6 .0098 .674 .675 5 25.5
292 5.840 .020 3 0 11608. 1088. 10519.22 1.000 237.1 1188.6 1182.5 226.8 1.3 2.6 .0098 .674 .674 o 25.5
293 5.860 .020 3 0 11585. 1087. 10498.48 1.000 238.5 1188.6 1182.5 228.2 1.3 2.6 .0098 .670 .671 5 25.5

1

294 5.880 .020 3 0 11562. 1085. 10477.08 1.000 239.8 1188.6 1182.5 229.5 1.3 2.6 .0098 .670 .670 o 25.5
295 5.900 .020 3 0 11537. 1083. 10454.28 1.000 241.2 1188.5 1182.5 230.8 1.3 2.6 .0098 .666 .667 5 25.5
296 5.920 .020 3 0 11512. 1081. 10430.47 1.000 242.5 1188.5 1182.5 232.2 1.3 2.6 .0098 .666 .666 o 25.5

1

297 5.940 .020 3 0 11485. 1079. 10405.63 1.000 243.8 1188.5 1182.5 233.5 1.3 2.5 .0098 .662 .663 5 25.5
298 5.960 .020 3 0 11456. 1076. 10379.79 1. 000 245.1 1188.5 1182.5 234.8 1.3 2.5 .0098 .662 .661 o 25.5
299 5.980 .020 3 0 11427. 1074. 10353.11 1.000 246.5 1188.4 1182.5 236.1 1.3 2.5 .0098 .664 .659 5 25.5
300 6.000 .020 3 0 11397. 1071. 10325.56 1.000 247.8 1188.4 1182.5 237.5 1.3 2.5 .0098 .661 .662 5 25.5



1
1 I T DTH K6 KC GTOT QTS QB SUB BT HY HC BO PPP HP ctli DH DHH KIT AL6

302 6.040 .020 3 0 11335. 1066. 10268.65 1.000 250.4 1188.3 1182.5 240.1 1.3 2.5 .0098 .659 .658 o 25.5
303 6.060 .020 3 0 11311. 1063. 10247.20 1.000 251.7 1188.3 1182.5 241.4 1.3 2.5 .0098 .654 .655 5 25.5

1
304 6.080 .020 3 0 11285. 1061. 10224.55 1. 000 253.0 1188.3 1182.5 242.7 1.3 2.4 .0098 .651 .652 5 25.5
305 6.100 .020 3 0 11259. 1058. 10201.05 1.000 254.3 1188.3 1182.5 244.0 1.3 2.4 .0098 .648 .649 5 25.5
306 6.120 .020 3 0 11232. 1055. 10176.89 1.000 255.6 1188.2 1182.5 245.3 1.3 2.4 .0098 .652 .653 5 25.5
307 6.140 .020 3 0 11204. 1053. 10151.55 1.000 256.9 1188.2 1182.5 246.6 1.3 2.4 .0098 .649 .650 5 25.5

1308 6.160 .020 3 0 11175. 1050. 10125.04 1.000 258.2 1188.2 1182.5 247.9 1.3 2.4 .0098 .646 .647 5 25.5
309 6.180 .020 3 0 11145. 1048. 10097.68 1. 000 259.5 1188.1 1182.5 249.2 1.3 2.4 .0098 .643 .644 5 25.5
310 6.200 .020 3 0 11114. 1045. 10069.16 1.000 260.8 1188.1 1182.5 250.5 1.3 2.4 .0098 .640 .641 5 25.5

1
311 6.220 .020 3 0 11082. 1042. 10039.97 1.000 262.1 1188.1 1182.5 251.7 1.3 2.4 .0098 .643 .638 5 25.5
312 6.240 .020 3 0 11050. 1040. 10009.96 1.000 263.4 1188.1 1182.5 253.0 1.3 2.4 .0098 .640 .641 5 25.5
313 6.260 .020 3 0 11016. 1037. 9978.79 1.000 264.6 1188.0 1182.5 254.3 1.3 2.3 .0098 .637 .638 5 25.5

1314
6.280 .020 3 0 10981. 1034. 9946.48 1.000 265.9 1188.0 1182.5 255.6 1.3 2.3 .0098 .634 .635 5 25.5

315 6.300 .020 3 0 10945. 1031. 9913.35 1.000 267.2 1188.0 1182.5 256.8 1.3 2.3 .0098 .631 .632 5 25.5
316 6.320 .020 3 0 10908. 1029. 9879.10 1.000 268.4 1187.9 1182.5 258.1 1.3 2.3 .0098 .628 .629 5 25.5
317 6.340 .020 3 0 10871. 1026. 9844.52 1. 000 269.7 1187.9 1182.5 259.3 1.3 2.3 .0098 .631 .626 5 25.5

1318 6.360 .020 3 0 10832. 1023. 9808.80 1. 000 270.9 1187.9 1182.5 260.6 1.3 2.3 .0098 .628 .629 5 25.5
319 6.380 .020 3 0 10793. 1021. 9771. 97 1.000 272.2 1187.8 1182.5 261.8 1.2 2.3 .0098 .025 .626 5 25.5
320 6.400 .020 3 0 10752. 1018. 9734.36 1. 000 273.4 1187.8 1182.5 263.1 1.2 2.3 .0098 .622 .623 5 25.5

1
321 6.420 .020 3 0 10711. 1015. 9695.64 1. 000 274.7 1187.8 1182.5 264.3 1.2 2.2 .0098 .618 .619 5 25.5
322 6.440 .020 3 0 10669. 1012. 9656.17 1.000 275.9 1187.7 1182.5 265.6 1.2 2.2 .0098 .615 .616 5 25.5
323 6.460 .020 3 0 10625. 1010. 9615.60 1.000 277.1 1187.7 1182.5 266.8 1.2 2.2 .0098 .612 .613 5 25.5
324 6.480 .020 3 0 10581. 1007. 9574.30 1.000 278.3 1187.7 1182.5 268.0 1.2 2.2 .0098 .609 .610 5 25.5

1325 6.500 .020 3 0 10536. 1004. 9531.92 1.000 279.5 1187.7 1182.5 269.2 1.2 2.2 .0098 .606 .607 5 25.5
326 6.520 .020 3 0 10491. 1001. 9489.23 1.000 280.8 1187.6 1182.5 270.4 1.2 2.2 .0098 .608 .604 5 25.5
327 6.540 .020 3 0 10444. 999. 9445.47 1.000 282.0 1187.6 1182.5 271.6 1.2 2.2 .0098 .605 .600 5 25.5

1328 6.560 .020 3 0 10397. 996. 9401.00 1.000 283.2 1187.6 1182.5 272.8 1.2 2.2 .0098 .602 .597 5 25.5
329 6.580 .020 3 0 10349. 993. 9355.49 1.000 284.4 1187.5 1182.5 274.0 1.2 2.2 .0098 .599 .600 5 25.5
330 6.600 .020 3 0 10300. 990. 9309.27 1.000 285.6 1187.5 1182.5 275.2 1.2 2.1 .0098 .596 .596 5 25.5

1
331 6.620 .020 3 0 10250. 988. 9262.03 1. 000 286.7 1187.5 1182.5 276.4 1.2 2.1 .0098 .592 .593 5 25.5
332 6.640 .020 3 0 10199. 985. 9214.45 1.000 287.9 1187.4 1182.5 277.6 1.2 2.1 .0098 .589 .590 5 25.5
333 6.660 .020 3 0 10148. 982. 9166.20 1.000 289.1 1187.4 1182.5 278.8 1.2 2.1 .0098 .586 .587 5 25.5
334 6.680 .020 3 0 10097. 979. 9117.64 1.000 290.3 1187.4 1182.5 279.9 1.2 2.1 .0098 .582 .583 5 25.51335 6.700 .020 3 0 10045. 976. 9068.08 1.000 291.4 1187.3 1182.5 281.1 1.2 2.1 .0098 .579 .580 5 25.5
336 6.720 .020 3 0 9992. 974. 9018.24 1.000 292.6 1187.3 1182.5 282.2 1.2 2.1 .0098 .576 .577 5 25.5
337 6.740 .020 3 0 9939. 971. 8967.77 1.000 293.7 1187.3 1182.5 283.4 1.1 2.1 .0098 .572 .573 5 25.5

1338 6.760 .020 3 0 9885. 968. 8916.68 1.000 294.9 1187.3 1182.5 284.5 1.1 2.0 .0098 .569 .570 5 25.5
339 6.780 .020 3 0 9831 . 965. 8865.33 1.000 296.0 1187.2 1182.5 285.7 1.1 2.0 .0098 .566 .567 5 25.5
340 6.800 .020 3 0 9776. 963. 8813.39 1.000 297.1 1187.2 1182.5 286.8 1.1 2.0 .0098 .563 .564 5 25.5

1
341 6.820 .020 3 0 9721. 960. 8760.86 1.000 298.2 1187.2 1182.5 287.9 1.1 2.0 .0098 .559 .560 5 25.5
342 6.840 .020 3 0 9665. 957. 8707.75 1. 000 299.3 1187.1 1182.5 289.0 1.1 2.0 .0098 .556 .557 5 25.5
343 6.860 .020 3 0 9609. 954. 8654.42 1.000 300.4 1187.1 1182.5 290.1 1.1 2.0 .0098 .553 .554 5 25.5
344 6.880 .020 3 0 9553. 952. 8600.88 1.000 301.5 1187.1 1182.5 291.2 1.1 2.0 .0098 .549 .550 5 25.5

1345 6.900 .020 3 0 9496. 949. 8546.79 1. 000 302.6 1187.0 1182.5 292.3 1.1 2.0 .0098 .546 .547 5 25.5
346 6.920 .020 3 0 9438. 946. 8492.17 1.000 303.7 1187.0 1182.5 293.4 1.1 2.0 .0098 .543 .544 5 25.5
347 6.940 .020 3 0 9381. 943. 8437.36 1. 000 304.8 1187.0 1182.5 294.5 1.1 1.9 .0098 .539 .540 5 25.5

1
348 6.960 .020 3 0 9323. 941. 8382.03 1.000 305.9 1187.0 1182.5 295.5 1.1 1.9 .0098 .536 .537 5 25.5
349 6.980 .020 3 0 9264. 938. 8326.20 1.000 306.9 1186.9 1182.5 296.6 1.1 1.9 .0098 .533 .533 5 25.5
350 7.000 .020 3 0 9205. 935. 8270.22 1.000 308.0 1186.9 1182.5 297.7 1.1 1.9 .0098 .529 .525 5 25.5

1
351 7.020 .020 3 0 9147. 933. 8214.09 1.000 309.1 1186.9 1182.5 298.7 1.1 1.9 .0098 .526 .522 5 25.5
352 7.040 .020 3 0 9087. 930. 8157.49 1.000 310.1 1186.8 1182.5 299.8 1.0 1.9 .0098 .523 .518 5 25.5
353 7.060 .020 3 0 9028. 927. 8100.50 1.000 311.1 1186.8 1182.5 300.8 1.0 1.9 .0098 .514 .515 5 25.5
354 7.080 .020 3 0 8968. 924. 8043.05 1.000 312.1 1186.8 1182.5 301.8 1.0 1.8 .0098 .511 .512 5 25.5

1355 7.100 .020 3 0 8907. 922. 7985.51 1.000 313.2 1186.7 1182.5 302.8 1.0 1.8 .0098 .508 .509 5 25.5
356 7.120 .020 3 0 8847. 919. 7927.88 1.000 314.2 1186.7 1182.5 303.8 1.0 1.8 .0098 .504 .505 5 25.5
357 7.140 .020 3 0 8786. 916. 7869.84 1.000 315.2 1186.7 1182.5 304.8 1.0 1.8 .0098 .501 .502 5 25.5

1
358 7.160 .020 3 0 8726. 914. 7811. 72 1. 000 316.2 1186.7 1182.5 305.8 1.0 1.8 .0098 .498 .499 5 25.5
359 7.180 .020 3 0 8664. 911. 7753.20 1.000 317.2 1186.6 1182.5 306.8 1.0 1.8 .0098 .495 .495 5 25.5
360 7.200 .020 3 0 8603. 909. 7694.63 1.000 318.1 1186.6 1182.5 307.8 1.0 1.8 .0098 .491 .492 5 25.5
361 7.220 .020 3 0 8542. 906. 7636.02 1.000 319.1 1186.6 1182.5 308.8 1.0 1.8 .0098 .488 .489 5 25.5



1
I T DTH KG KC OTOT OTS OB SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG

1 362 7.240 .020 3 0 8481. 903. 7577.38 1.000 320.1 1186.5 1182.5 309.8 1.0 1.8 .0098 .485 .481 5 25.5
363 7.260 .020 3 0 8419. 901. 7518.37 1.000 321.1 1186.5 1182.5 310.7 1.0 1.8 .0098 .482 .478 5 25.5
364 7.280 .020 3 0 8357. 898. 7459.13 1.000 322.0 1186.5 1182.5 311. 7 .9 1.7 .0098 .474 .474 5 25.5
365 7.300 .020 3 0 8295. 895. 7399.89 1. 000 322.9 1186.4 1182.5 312.6 .9 1.7 .0098 .470 .471 5 25.5

1 366 7.320 .020 3 0 8232. 892. 7340.31 1.000 323.9 1186.4 1182.5 313.5 .9 1.7 .0098 .467 .468 5 25.5
367 7.340 .020 3 0 8170. 889. 7280.96 1.000 324.8 1186.4 1182.5 314.5 .9 1.7 .0098 .469 .465 5 25.5
368 7.360 .020 3 0 8108. 886. 7221.32 1.000 325.7 1186.4 1182.5 315.4 .9 1.7 .0098 .459 .457 5 25.5

1 369 7.380 .020 3 0 8045. 883. 7161. 92 1. 000 326.6 1186.3 1182.5 316.3 .9 1.7 .0098 .460 .458 5 25.5
370 7.400 .020 3 0 7983. 881. 7102.35 1.000 327.6 1186.3 1182.5 317,2 .9 1.7 .0098 .452 .451 5 25.5
371 7.420 ,020 3 0 7920. 878. 7042.65 1.000 328.4 1186.3 1182.5 318.1 .9 1.6 .0098 .445 .452 5 25.5

1
372 7.440 .020 3 0 7858. 875. 6982.85 1.000 329.3 1186.2 1182.5 319.0 .9 1.6 .0098 .446 .444 5 25.5
373 7.• 460 .020 3 0 7795. 872. 6922.94 1.000 330.2 1186.2 1182.5 319.9 .9 1.6 .0098 .438 .437 5 25.5
374 7.480 .020 3 0 7733. 869. 6863.63 1.000 331.1 1186.2 1182.5 320.8 .9 1.6 .0098 .439 .438 5 25.5
375 7.500 .020 3 0 7670. 866. 6803.89 I. 000 332.0 1186.2 1182.5 321.6 .9 1.6 .0098 .432 .431 5 25.5

1376 7.520 .020 3 0 7608. 864. 6744.41 1.000 332.8 1186.1 1182.5 322.5 .9 1.6 .0098 .433 .432 5 25.5
377 7.540 .020 3 0 7546. 861. 6684.85 I. 000 333.7 1186.1 1182.5 323.3 .9 1.6 .0098 .426 .424 5 25.5
378 7.560 .020 3 0 7483. 858. 6625.24 1.000 334.5 1186.1 1182.5 324.2 .8 1.6 .0098 .419 .425 5 25.5

1379 7.560 .020 3 0 7421. 655. 6565.57 1.000 335.3 1186.1 1182.5 325.0 .8 1.6 .0098 .420 .418 5 25.5
380 7.600 .020 3 0 7359. 853 • 6506.20 1.000 336.2 1186.0 1182.5 325.8 .8 1.6 .0098 .412 .411 5 25.5
381 7.620 •020 3 0 7297. 850. 6447.13 1.000 337.0 1186.0 1182.5 326.7 .8 1.6 .0098 .413 .412 5 25.5

1
382 7.640 .020 3 0 7235. 847. 6388.03 I. 000 337.8 1186.0 1182.5 327.5 .8 1.5 .0098 .406 .405 5 25.5
383 7.660 .020 3 0 7173. 845. 6328.93 1.000 338.6 1185.9 1182.5 328.3 .8 1.5 .0098 .399 .406 5 25.5
384 7.680 .020 3 0 7112. 842. 6269.80 1.000 339.4 1185.9 1182.5 329.1 .8 1.5 .0098 .400 .399 5 25.5
385 7.700 .020 3 0 7050. 839. 6211.02 1.000 340.2 1185.9 1182.5 329.9 .8 1.5 .0098 .394 .392 5 25.5

1386 7.720 .020 3 0 6989. 836. 6152.55 1.000 341.0 1185.9 1182.5 330.7 .8 1.5 .0098 .394 .393 5 25.5
387 7.740 .020 3 0 6928. 834. 6094.11 1.000 341.8 1185.8 1182.5 331.4 .8 1.5 .0098 .388 .386 5 25.5
388 7.760 .020 3 0 6867. 831. 6035.72 1.000 342.5 1185.8 1182.5 332.2 .8 1.5 .0098 .381 .387 5 25.5

1389 7.780 .020 3 0 6806. 829. 5977 .65 1.00D 343.3 1185.8 1182.5 333.0 .8 1.5 .0098 .382 .380 5 25.5
390 7.800 .020 3 0 6746. 826. 5919.65 1.000 344.0 1185.8 1182.5 333.7 .8 1.4 .0098 .375 .374 5 25.5
391 7.820 .020 3 0 6685. 823. 5861.97 1.000 344.8 1185.7 1182.5 334.5 .8 1.4 .0098 .376 .375 5 25.5

1392 7.840 .020 3 0 6626. 821. 5804.70 1.000 345.5 1185.7 1182.5 335.2 .7 1.4 .0098 .369 .368 5 25.5
393 7.860 .020 3 0 6565. 818. 5747.19 1.000 346.3 1185.7 1182.5 335.9 .7 1.4 .0098 .363 .369 5 25.5
394 7.880 .020 3 0 6506. 816. 5690.35 1.000 347.0 1185.7 1182.5 336.6 .7 1.4 .0098 .364 .362 5 25.5
395 7.900 .020 3 0 6446. 813, 5633.28 1.000 347.7 1185.6 1182.5 337.4 .7 1.4 .0098 .357 .356 5 25.5

1396 7.920 .020 3 0 6387. 811. 5576.89 1.000 348.4 1185.6 1182.5 338.1 .7 1.4 .0098 .358 .357 5 25.5
397 7.940 .020 3 0 6329. 808. 5520.61 1. 000 349.1 1185.6 1182.5 338.8 .7 1.4 .0098 .352 .351 5 25.5
398 7.960 .020 3 0 6270. e06. 5464.47 1.000 349.8 1185.6 1182.5 339.5 .7 1.4 .0098 .346 .345 5 25.5

1
399 7.980 .020 3 0 6212. 803, 5408.68 I. 000 350.5 1185.5 1182.5 340.2 .7 1.4 .0098 .346 .345 5 25.5
400 8.000 .020 3 0 6154. 801. 5353.03 I. 000 351.2 1185.5 1182.5 340.8 .7 1.3 .0098 .340 .339 5 25.5
401 8.020 .020 3 0 6096. 798. 5297.86 1.000 351.8 1185.5 1182.5 341.5 .7 1.3 .0098 .334 .340 5 25.5
402 8.040 .020 3 0 6039. 796. 5243.05 1.000 352.5 1185.5 1182.5 342.2 .7 1.3 .0098 .335 .334 5 25.5

1403 8.060 .020 3 0 5982. 793. 5188.72 1.000 353.2 1185.4 1182.5 342.8 .7 1.3 .0098 .329 .328 5 25.5
404 8.080 .020 3 0 5926. 791. 5134.76 1.000 353.8 1185.4 1182.5 343.5 .7 1.3 .0098 .330 .328 5 25.5
405 8.100 .020 3 0 5870. 789. 5081. 30 I. 000 354.5 1185.4 1182.5 344.2 .6 1.3 .0098 .324 .323 5 25.5

1406 8.120 .020 3 0 5814. 786. 5028.02 1.000 355.1 1185.4 1182.5 344.8 .6 1.3 .0098 .318 .317 5 25.5
407 8.140 .020 3 0 5759. 784. 4975.43 1.000 355.8 1185.3 1182.5 345.4 .6 1.3 .0098 .319 .318 5 25.5
408 8.160 .020 3 0 5704. 781. 4923.02 1.000 356.4 1185.3 1182.5 346.0 .6 1.3 .0098 .313 .312 5 25.5

1
409 8.180 .020 3 0 5650. 779. 4871.14 I. 000 357.0 1185.3 1182.5 346.7 .6 1.3 .0098 .307 .312 5 25.5
410 8.200 .020 3 0 5597. 777. 4819.95 1.000 357.6 1185.3 1182.5 347.3 .6 1.3 .0098 .308 .307 5 25.5
411 8.220 .020 3 0 5543. 775. 4768.64 1.000 358.2 1185.2 1182.5 347.9 .6 1.2 .0098 .302 .301 5 25.5
412 8.240 .020 3 0 5491 . 772. 4718.35 1.000 358.8 1185.2 1182.5 348.5 .6 1.2 .0098 .303 .302 5 25.5

1413 8.260 .020 3 0 5438. 770. 4668.26 I. 000 359.4 1185.2 1182.5 349.1 .6 1.2 .0098 .297 .296 5 25.5
414 8.280 .020 3 0 5386. 768. 4618.40 1.000 360.0 1185.2 1182.5 349.7 .6 1.2 .0098 .292 .291 5 25.5
415 8.300 .020 3 0 5335. 766. 4569.23 I. 000 360.6 1185.2 1182.5 350.3 .6 1.2 .0098 .292 .292 5 25.5

1416 8.320 .020 3 0 5284. 764. 4520.60 I. 000 361.2 1185.1 1182.5 350.8 .6 1.2 .0098 .287 .286 5 25.5
417 8.340 .020 3 0 5233. 761. 4471.89 1.000 361.7 1185.1 1182.5 351.4 .6 1.2 .0098 .282 .287 5 25.5
418 8.360 .020 3 0 5183. 759. 4424.l8 1. 000 362.3 1185.1 1182.5 352.0 .6 1.2 .0098 .282 .282 5 25.5

1
419 8.380 .020 3 0 5134. 757. 4376.71 1.000 362.8 1185.1 1182.5 352.5 .6 1.2 .0098 .277 .276 5 25.5
420 8.400 .020 3 0 5085. 755. 4329.62 1.000 363.4 1185.0 1182.5 353.1 .6 1.2 .0098 .278 .277 5 25.5
421 8.420 .020 3 0 5036. 753. 4283.08 1.000 363.9 1185.0 1182.5 353.6 .5 1.2 .0098 .273 .272 5 25.5



1 I T OTH KG KC GTOT GTS GB SUB BT HY HC BO PPP HP ctt~ OH DHH KIT ALG
422 8.440 .020 3 0 4988. 751. 4236.79 1.000 364.5 1185.0 1182.5 354.1 .5 1.1 .0098 .268 .267 5 25.5

1
423 8.460 .020 3 0 4940. 749. 4191.19 1.000 365.0 1185.0 1182.5 354.7 .5 1.1 .0098 .268 .267 5 25.5
424 8.480 .020 3 0 4893. 747. 4146.15 1.000 365.5 1185.0 1182.5 355.2 .5 1.1 .0098 .263 .262 5 25.5
425 8.500 .020 3 0 4846. 745. 4101.06 1.000 366.1 1184.9 1182.5 355.7 .5 1.1 .0098 .259 .263 5 25.5
426 8.520 .020 3 0 4800. 743. 4056.97 1.000 366.6 1184.9 1182.5 356.2 .5 1.1 .0098 .259 .258 5 25.5

1427 8.540 .020 3 0 4754. 741. 4012.83 1.000 367.1 1184.9 1182.5 356.8 .5 1.1 .0098 .254 .253 5 25.5
428 8.560 .020 3 0 4708. 739. 3969.37 1.000 367.6 1184.9 1182.5 357.3 .5 1.1 .0098 .254 .254 5 25.5
429 8.580 .020 3 0 4663. 737. 3926.48 1. 000 368.1 1184.9 1182.5 357.8 .5 1.1 .0098 .250 .249 5 25.5

1430 8.600 .020 3 0 4619. 735. 3883.86 1. 000 368.6 1184.8 1182.5 358.3 .5 1.1 .0098 .245 .244 5 25.5
431 8.620 .020 3 0 4575. 733. 3841.62 1.000 369.1 1184.B 1182.5 358.7 .5 1.1 .0098 .246 .245 5 25.5
432 8.640 .020 3 0 4531. 731. 3799.95 1.000 369.6 1184.8 1182.5 359.2 .5 1.1 .0098 .241 .240 5 25.5

1
433 8.660 .020 3 0 4488. 729. 3758.56 1.000 370.0 1184.8 1182.5 359.7 .5 1.1 .0098 .237 .241 5 25.5
434 8.680 .020 3 0 4445. 727. 3717.84 1.000 370.5 1184.8 1182.5 360.2 .5 1.1 .0098 .237 .236 5 25.5
435 8.700 .020 3 0 4403. 726. 3677.40 1.000 371.0 1184.8 1182.5 360.6 .5 1.0 .0098 .233 .232 5 25.5
436 8.720 .020 3 0 4361. 724. 3637.34 1.000 371.4 1184.7 1182.5 361.1 .5 1.0 .0098 .233 .232 5 25.5

1437 8.740 .020 3 0 4320. 722. 3597.85 1.000 371.9 1184.7 1182.5 361.6 .5 1.0 .0098 .229 .228 5 25.5
438 8.760 .020 3 0 4279. 720. 3558.65 1. 000 372.3 1184.7 1182.5 362.0 .4 1.0 .0098 .224 .224 5 25.5
439 8.780 .020 3 0 4238. 718. 3520.11 1.000 372.8 1184.7 1182.5 362.5 .4 1.0 .0098 .225 .224 5 25.5

1440 8.800 .020 3 0 4198. 717. 3481. 56 1. 000 373.2 1184.7 1182.5 362.9 .4 1.0 .0098 .221 .220 5 25.5
441 8.820 .020 3 0 4159. 715. 3443.89 I. 000 373.7 IIB4.6 1182.5 363.3 .4 1.0 .0098 .217 .220 5 25.5
442 8.840 .020 3 0 4119. 713. 3406.30 1.000 374.1 1184.6 1182.5 363.8 .4 1.0 .0098 .217 .216 5 25.5

1443 8.860 .020 3 0 4081. 711. 3369.28 1. 000 374.5 1184.6 1182.5 364.2 .4 1.0 .0098 .213 .212 5 25.5
444 8.880 .020 3 0 4042. 710. 3332.64 1. 000 375.0 1184.6 1182.5 364.6 .4 1.0 .0098 .213 .212 5 25.5
445 8.900 .020 3 0 4005. 708. 3296.57 1.000 375.4 1184.6 1182.5 365.0 .4 1.0 .0098 .209 .208 5 25.5
446 8.920 .020 3 0 3967. 706. 3260.79 1.000 375.8 1184.6 1182.5 365.4 .4 1.0 .0098 .205 .209 5 25.5

1447 8.940 .020 3 0 3930. 705. 3225.38 1.000 376.2 1184.5 1182.5 365.9 .4 1.0 .0098 .205 .205 5 25.5
448 8.960 .020 3 0 3893. 703. 3190.26 1.000 376.6 1184.5 1182.5 366.3 .4 .9 .0098 .202 .201 5 25.5
449 8.980 .020 3 0 3857. 701. 3155.79 1.000 377.0 1184.5 1182.5 366.7 .4 .9 .0098 .202 .201 5 25.5

1
450 9.000 .020 3 0 "3821. 700. 3121.61 1.000 377.4 1184.5 1182.5 367.1 .4 .9 .0098 .198 .In 5 25.5
451 9.020 .020 3 0 3786. 698. 3087.73 1.000 377.8 1184.5 1182.5 367.5 .4 .9 .0098 .194 .198 5 25.5
452 9.040 .020 3 0 3751. 696. 3054.49 1.000 378.2 1184.5 1182.5 367.8 .4 .9 .0098 .195 .194 5 25.5
453 9.060 .020 3 0 3716. 694. 3021.54 1.000 378.6 1184.5 1182.5 368.2 .4 .9 .0098 .191 .190 5 25.5

1454 9.080 .020 3 0 3682. 693. 2988.95 1.000 378.9 1184.4 1182.5 368.6 .4 .9 .0098 .191 .191 5 25.5
455 9.100 .020 3 0 3648. 691. 2956.65 1.000 379.3 1184.4 1182.5 369.0 .4 .9 .0098 .188 .187 5 25.5
456 9.120 .020 3 0 3614. 689. 2924.92 1.000 379.7 1184.4 1182.5 369.3 .4 .9 .0098 .184 .187 5 25.5

1457 9.140 .020 3 0 3581. 687. 2893.27 1.000 380.0 1184.4 1182.5 369.7 .4 .9 .0098 .184 .184 5 25.5
458 9.160 .020 3 0 3548. 686. 2862.20 1.000 380.4 1184.4 1182.5 370.1 .4 .9 .0098 .181 .180 5 25.5
459 9.180 .020 3 0 3516. 684. 2831.75 1.000 380.8 1184.4 1182.5 370.4 .4 .9 .0098 .181 .180 5 25.5

1
460 9.200 .020 3 0 3484. 682. 2801.31 1.000 381.1 1184.3 1182.5 370.8 .4 .9 .0098 .178 .177 5 25.5
461 9.220 .020 3 0 3452. 681. 2771.17 1.000 381.5 1184.3 1182.5 371.1 .3 .9 .0098 .174 .177 5 25.5
462 9.240 .020 3 0 3421. 679. 2741.63 1.000 381.8 1184.3 1182.5 371.5 ,3 .9 .0098 .173 .172 5 25.5
463 9.260 .020 3 0 3390. 677. 2712.43 1.000 382.2 1184.3 1182.5 371.8 .3 .9 .0098 .173 .172 5 25.5

1464 9.280 .020 3 0 3359. 676. 2683.55 1.000 382.5 1184.3 1182.5 372.2 .3 .8 .0098 ,171 .172 5 25.5
465 9.300 .020 3 0 3330. 674. 2655.28 1.000 382.9 1184.3 1182.5 372.5 .3 .8 .0098 .171 .166 5 25.5
466 9.320 .020 3 0 3300. 673. 2626.99 1,000 383.2 1184.3 1182.5 372.8 .3 .8 .0098 .165 .166 5 25.5

1467 9.340 .020 3 0 3270. 671. 2599.03 1.000 383.5 1184.2 1182.5 373.2 .3 .8 .0098 .165 .166 5 25.5
468 9.360 .020 3 0 3241. 670. 2571.67 1.000 383.8 1184.2 1182.5 373.5 .3 .8 .0098 .165 .166 5 25.5
469 9.380 .020 3 0 3213. 668. 2544.57 1.000 384.2 1184.2 1182.5 373.8 .3 .8 .0098 .159 .160 5 25.5

1
470 9.400 .020 3 0 3184. 667. 2517.80 1.000 384.5 1184.2 1182.5 374.1 .3 .8 .0098 .159 .160 5 25.5
471 9.420 .020 3 0 3157. 665. 2491.36 1.000 384.8 1184.2 1182.5 374.5 .3 .8 .0098 .159 .160 5 25.5
472 9.440 .020 3 0 3129. 664. 2465.25 1. 000 385.1 1184.2 1182.5 374.8 .3 .8 .0098 .159 .154 5 25.5
473 9.460 .020 3 0 3102. 662. 2439.39 1.000 385.4 1184.2 1182.5 375.1 .3 .8 .0098 .153 .154 5 25,5

1474 9.480 .020 3 0 3075. 661. 2413.86 1.000 385.7 1184.2 1182.5 375.4 .3 .8 .0098 .153 .154 5 25.5
475 9.500 .020 3 0 3048. 659. 2388.65 1. 000 386.0 1184.1 1182.5 375.7 .3 .8 .0098 .153 .154 5 25.5
476 9.520 .020 3 0 3022. 658. 2363.96 1. 000 386.3 1184.1 1182.5 376.0 .3 .8 .0098 .147 .148 5 25.5

1477 9.540 .020 3 0 2996. 657. 2339.33 1.000 386.6 1184.1 1182.5 376.3 .3 .8 .0098 .147 .148 5 25.5
478 9.560 .020 3 0 2970. 655. 2315.28 1.000 386.9 1184.1 1182.5 376.6 .3 .8 .0098 .147 .148 5 25.5
479 9.580 .020 3 0 2945. 654. 2291.29 1.000 387.2 1184.1 1182.5 376.9 ,3 .8 .0098 .147 .142 5 25.5

1
480 9.600 .020 3 0 2920. 652. 2267.82 1.000 387.5 1184.1 l1B2.5 377.2 .3 .8 .0098 .141 .142 5 25.5
481 9.620 .020 3 0 2895. 651. 2244.40 1.000 387.8 1184.1 1182.5 377.4 .3 .8 .0098 .142 .142 5 25.5



I I T DTH KG KC GTOT QTS QB SUB BT HY HC BO PPP HP 00 DH DHH KIT ALG
482 9.640 .020 3 0 2871. 650. 2221.29 1.000 388.1 1184.1 1182.5 377.7 .3 .8 .0098 .142 .142 5 25.5
483 9.660 .020 3 0 2847. 648. 2198.77 1.000 388.3 1184.1 1182.5 378.0 .3 .8 .0098 .142 .137 5 25.5

I
484 9.680 .020 3 0 2823. 647. 2176.23 1.000 388.6 1184.0 1182.5 378.3 .3 .7 .0098 .136 .137 5 25.5
485 9.700 .020 3 0 2800. 646. 2154.26 1.000 388.9 1184.0 1182.5 378.5 .3 .7 .0098 .136 .137 5 25.5
486 9.720 .020 3 0 2777. 645. 2132.35 1.000 389.2 1184.0 1182.5 378.8 .3 .7 .0098 .136 .137 5 25.5
487 9.740 .020 3 0 2754. 643. 2110.68 1.000 389.4 1184.0 1182.5 379.1 .3 .7 .0098 .131 .132 5 25.5

I 488 9.760 .020 3 0 2732. 642. 2089.58 1. 000 389.7 1184.0 1182.5 379.3 .3 .7 .0098 .131 .132 5 25.5
489 9.780 .020 3 0 2709. 641. 2068.53 1.000 389.9 1184.0 1182.5 379.6 .3 .7 .0098 .131 .132 5 25.5
490 9.800 .020 3 0 2687. 640. 2047.79 1.000 390.2 1184.0 1182.5 379.9 .3 .7 .0098 .131 .132 5 25.5

I 491 9.820 .020 3 0 2666. 638. 2027.29 1.000 390.5 1184.0 1182.5 380.1 .3 .7 .0098 .126 .127 5 25.5
492 9.840 .020 3 0 2644. 637. 2007.10 1.000 390.7 1184.0 1182.5 380.4 .3 .7 .0098 .126 .127 5 25.5
493 9.860 .020 3 0 2623. 636 • 1987.21 1.000 391.0 1183.9 1182.5 380.6 .3 .7 .0098 .126 .127 5 25.5

I
494 9.880 •020 3 0 2602. 635. 1967.37 1.000 391.2 1183.9 1182.5 380.9 .3 .7 .0098 .126 .122 5 25.5
495 9.900 .020 3 0 2582. 634. 1948.03 1.000 391.5 1183.9 1182.5 381.1 .2 .7 .0098 .121 .122 5 25.5
496 9.920 •020 3 0 2562 • 633. 1928.98 1.000 391.7 1183.9 1182.5 381.4 .2 .7 .0098 .121 .122 5 25.5
497 9.940 .020 3 0 2541. 631. 1909.98 1.000 391.9 1183.9 1182.5 381.6 .2 .7 .0098 .121 .122 5 25.5

I 498 9.960 .020 3 0 2522. 630. 1891.27 1.000 392.2 1183.9 1182.5 381.8 .2 .7 .0098 .121 .117 5 25.5
499 9.980 .020 3 0 2502. 629. 1812.81 1.000 392.4 1183.9 1182.5 382.1 .2 .7 .0098 .117 .117 5 25.5
500 10.000 .020 3 0 2483. 628. 1854.65 1.000 392.6 1183.9 1182.5 382.3 .2 .7 .0098 .117 .117 5 25.5

I 501 10.020 .020 3 0 2464. 627. 1836.77 1.000 392.9 1183.9 1182.5 382.5 .2 .7 .0098 .117 .117 5 25.5
502 10.040 .020 3 0 2445. 626. 1819.18 1.000 393.1 1183.9 1182.5 382.8 .2 .7 .0098 .117 .113 5 25.5
503 10.060 .020 3 0 2426. 625. 1801.59 1.000 393.3 1183.8 1182.5 383.0 .2 .6 .0098 .112 .113 5 25.5

I
504 10.080 .020 3 0 2408. 624. 1784.28 1.000 393.6 1183.8 1182.5 383.2 .2 .6 .0098 .112 .113 5 25.5
50S 10.100 .020 3 0 2390. 623 • 1767.27 1.000 393,8 1183.8 1182.5 383.5 .2 .6 .0098 .112 .113 5 25.5
506 10.120 .020 3 0 2372. 622 . 1750.53 1.000 394.0 1183.8 1182.5 383.7 .2 .6 .0098 .112 .109 5 25.5
507 10.140 •020 3 0 2355. 621. 1734.04 1.000 394.2 1183.8 1182.5 383.9 .2 .6 .0098 .108 .109 5 25.5I 508 10.160 .020 3 0 2337. 620. 1717.59 1.000 394.4 1183.8 1182.5 384.1 .2 .6 .0098 .108 .109 5 25.5
509 10.180 .020 3 0 2320. 619. 1701.42 1.000 394.7 1183.8 1182.5 384.3 .2 .6 .0098 .108 .109 5 25.5
510 10.200 .020 3 0 2303. 618. 1685.52 1.000 394.9 1183.8 1182.5 384.5 .2 .6 .0098 .108 .104 5 25.5I 511 10.220 .020 3 0 2287. 617. 1669.87 1.000 395.1 1183.8 1182.5 384.8 .2 .6 .0098 .104 .104 5 25.5
512 10.240 .020 3 0 2270. 616 . 1654.25 1.000 395.3 1183.8 1182.5 385.0 .2 .6 .0098 .104 .104 5 25.5
513 10.260 •020 3 0 2254. 615 • 1638.91 1.000 395.5 1183.8 1182.5 385.2 .2 .6 .0098 .104 .104 5 25.5I 514 10.280 •020 3 0 2238. 614. 1623.85 1.000 395,7 1183.8 1182.5 385.4 .2 .6 .0098 .104 .100 5 25.5
515 10.300 .020 3 0 2222. 613. 1608.78 1.000 395.9 1183.7 1182.5 385.6 .2 .6 .0098 .100 .100 5 25.5
516 10.320 .020 3 0 2206. 612. 1594.22 1.000 396.1 1183.7 1182.5 385.8 .2 .6 .0098 .100 .100 5 25.5
517 10.340 .020 3 0 2191. 611. 1579.70 1.000 396.3 1183.7 1182.5 386.0 .2 .6 .0098 .100 .100 5 25.5

1518 10.360 .020 3 0 2175. 610. 1565.21 1.000 396.5 1183.7 1182.5 386.2 .2 .6 .0098 .100 .100 5 25.5
519 10.380 .020 3 0 2161. 609. 1551.20 1.000 396.7 1183.7 1182.5 386.4 .2 .6 .0098 .096 .097 5 25.5
520 10.400 •020 3 0 2146 . 609. 1537.21 1.000 396.9 1183.7 1182.5 386.6 .2 .6 .0098 .096 .097 5 25.5I 521 10.420 .020 3 0 2131. 608. 1523.49 1.000 397.1 1183.7 1182.5 386.7 .2 .6 .0098 .096 .097 5 25.5
522 10.440 .020 3 0 2117. 607. 1509.81 1.000 397.3 1183.7 1182.5 386.9 .2 .6 .0098 .096 .097 5 25.5
523 10.460 .020 3 0 2102. 606. 1496.38 1.000 397.5 1183.7 1182.5 387.1 .2 .6 .0098 .096 .093 5 25.5
524 10.480 .020 3 0 2088. 60S. 1483.19 1.000 397.6 1183.7 1182.5 387.3 .2 .6 .0098 .092 .093 5 25.5

1525 10.500 .020 3 0 2074. 604. 1470.03 1.000 397.8 1183.7 1182.5 387.5 .2 .6 .0098 .092 .093 5 25.5
526 10.520 .020 3 0 2061. 603. 1457.37 1.000 398.0 1183.7 1182.5 387.7 .2 .6 .0098 .092 .093 5 25.5
527 10.540 .020 3 0 2047. 603. 1444.50 1.000 398.2 1183.7 1182.5 387.9 .2 .6 .0098 .092 .089 5 25.5

1528 10.560 .020 3 0 2034. 602. 1432.09 1.000 398.4 1183.6 1182.5 388.0 .2 .6 .0098 .089 .089 5 25.5
529 10.580 .020 3 0 2020. 601. 1419.48 1.000 398.6 1183.6 1182.5 388.2 .2 .6 .0098 .089 .089 5 25.5
530 10.600 .020 3 0 2008. 600. 1407.35 1.000 398.7 1183.6 1182.5 388.4 .2 .6 .0098 .089 .089 5 25.5

1531 10.620 .020 3 0 1995. 599. 1395.25 1.000 398.9 1183.6 1182.5 388.6 .2 .6 .0098 .089 .089 5 25.5
532 10.640 .020 3 0 1982. 599. 1383.41 1.000 399.1 1183.6 1182.5 388.8 .2 .6 .0098 .089 .086 5 25.5
533 10.660 .020 3 0 1969. 598. 1371.57 1.000 399.3 1183.6 1182.5 388.9 .2 .5 .0098 .085 .086 5 25.5
534 10.680 .020 3 0 1957. 597. 1359.98 1.000 399.4 1183.6 1182.5 389.1 .2 .5 .0098 ,085 .086 5 25.5I 535 10.700 .020 3 0 1945. 596. 1348.64 1.000 399.6 1183.6 1182.5 389.3 .2 .5 .0098 .085 .086 5 25.5
536 10.120 .020 3 0 1933. 596. 1337.32 1.000 399.8 1183.6 1182.5 389.4 .2 .5 .0098 ,085 .086 5 25.5
537 10.740 .020 3 0 1921. 595. 1326.23 1.000 399.9 1183.6 1182.5 389.6 .2 .5 .0098 .082 .082 5 25.5I 538 10.760 .020 3 0 1909. 594. 1315.17 1.000 400.1 1183.6 1182.5 389.8 .2 .5 .0098 .082 .082 5 25.5
539 10.780 .020 3 0 1898. 593. 1304.35 1.000 400.3 1183.6 1182.5 389.9 .2 .5 .0098 .082 .082 5 25.5
540 10.800 .020 3 0 1886. 593. 1293.56 1.000 400.4 1183.6 1182.5 390.1 .2 .5 .0098 .082 .082 5 25.5

1541 10~820 .020 3 0 1875. 592. 1283.01 1.000 400.6 1183.6 1182.5 390.3 .2 .5 .0098 .082 .079 5 25.5



TF= .10 GTF= 1348. TP= 5.00 GP=
BRD= 10.8 BRW= 402.3 HU=1193.3 HY=1183.5

2= .48 TFH= 4.50 BO= 392.0 TFI= .50

t no

· *
*
'*
*
*
f

'*
'*
*
*

DISCWlRGE
1555 .
1670.
1786 .
1900.
2011.
2120.
2225.
2327 .
2426 .
2523.
2616.
2707 .
2795 •
2881 .
2964 .
3045 .
3124.
3201 .
3276 .
3349.
3420.
3489.
3556.
3708.
3749.
3791 .
3836.
3882.
3931.
3982.
4035.
4091.
4149.
4207.
4267.
4328.
4390.
4453.
4517.
4581 .

13555.0 15555.0 17555.0 19555.0 21555.0

11622. TRS= 4.98 T8= .02
HC=1182.5 AL6=25.500 GO= 32.9442

9555.0 11555.07555.0

aTOT aTS aB SUB BT HY HC BO PPP HP ctf~ DH DHH KIT ALB
1864. 591. 1272.68 1.000 400.7 1183.6 1182.5 390.4 .2 .5 .0098 .079 .079 5 25.5
1853. 591. 1262.38 1.000 400.9 1183.5 1182.5 390.6 .2 .5 .0098 .079 .079 5 25.5
1842. 590. 1252.10 1.000 401.1 1183.5 1182.5 390.7 .2 .5 .0098 .079 .079 5 25.5
1831. 589. 1242.06 1.000 401.2 1183.5 1182.5 390.9 .2 .5 .0098 .079 .079 5 25.5
1821. 589. 1232.26 1.000 401.4 1183.5 1182.5 391.0 .2 .•5 .0098 .079 .076 5 25.5
1810. 588. 1222.46 1.000 401.51183.51182.5391.2 .2 .5 .0098 .076 .076 5 25.5
1800. 587. 1212.90 1.000 401.7 1183.5 1182.5 391.3 .2 .5 .0098 .076 .076 5 25.5
1790. 587. 1203.36 1.000 401.8 1183.5 1182.5 391.5 .2 .5 .0098 .076 .076 5 25.5
1780. 586. 1193.84 1.000 402.0 1183.5 1182.5 391.7 .2 .5 .0098 .076 .076 5 25.5
1770. 585. 1184.55 1.000 402.1 1183.5 1182.5 391.8 .2 .5 .0098 .076 .073 5 25.5

552 T= 11.04

5555.0

It

· *
· '*
· *

.f

.f

• f
.f

*.
It •

It •

It

It •

It

** .

I T DTH KG KC
542 10.840 .020 3 0
543 10.860 .020 3 0
544 10.880 .020 3 0
545 10.900 .020 3 0
546 10.920 .020 3 0
547 10.940 .020 3 0
548 10.960 .020 3 0
549 10.980 .020 3 0
550 11.000 .02030
551 11.020 .020 3 0

I<TT= 0 1=

1
1
1
1
1
1
i

OTINE***** 3555.0

1 .100*
•140.*
•180.*

1 .220. *
.260. *
.300. *

1
.340. *
•380. *
.420. *
•460. *

1 .500.
.540.
•580.

1
.620.
•660.
.700.

1
.740.
.780.
•820.
•860.

1 .900.
•940.
.980.

1
1.020.
1.060.
1.100.

1
1.140.
1.180.
1.220.
1.260.

11.300.
1.340.
1.380.

1
1.420.
1.460.
1.500.
1.540.

11.580.
1.620.
1.660.



I
1

BREACH MODEL, MICR04JERSI~~: 1/87

1PIPING FAILURE AT STA 256+00 OF SBFRS FILL: S86TOP .N1H 230C190

I H1
=

1190.80 HU= 1193.33 HL= 1182.50 HPl= li83.50 HSP= 1182.50

(QIN(J) ,1=1 ,8)

1
3309.00 1607.00 886.00 533.00 258.00 234.00 220.00 .00

mN(I),I=I,8)
.00 .50 1. 00 1. 50 3.50 5. ~,(I 9.50 .00

I (RSAd) ,1=1,8)
1317.00 967.00 723.00 500.00 350.00 250.00 133.00 .00

I (HSAW, 1=1,8)
1i 93.50 1191.50 I1BS' .50 1187.50 1185.50 1183.50 1181.50 1175.00

12
0=

3.00 20= 2.00 2C= .00 PORl.j:: .00 GL= .00 GS: .00 VHP= .00

D50C= .00 pORe= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 LfiFCC= .00

ID505= .1B PORS= .33 [J,oJS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 LtiFCS= 10.00

BR= 1.00 WC= 12.0 CRL= 5280.0 SH= 21.00 1.ii.J= 5280.0 Cl~J= .0450 050DF", .00 L~iFCOF= .00

10TH: .020 DBG= .001 H= .1000 TEH= 9.5 fiJi)= .10 FPT= 2.0 TPR= 1.0""

1
I
I
I
I
1

(SPQ(!), !=1 ,8)
470.00 700.00 900.00 1080.00 1210.00 1350.00 .00 .00

(SPHW ,1=1 ,8)
.00 2.00 4.00 6.00 8.00 10.00 .00 .00

CRL= 5280. Bt1= 20. AFR= 39.00 BCI: 9.8 7- .48~-

AFR= 39.0 THl= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

ill I T OTH KG KC GTuT GTS
~IPE FLI}J TO WEIR FLOW TPANSITl~~

1183. 5. 9.

105318 .05323 .32573 2.76665
1 9.0

51 1.020 .020 3 0 2871.

152 1.040 .020 3 0 2881.
53 1.060 .020 3 0 289i.
54 1.080 .02030 2902.
55 1.190 .029 3 0 ?9J:{,

1210.
.0098

6.7
1230.
1229.
1229.
1229.
1???

QB SUB 8T HY HC 80 PPP HP ctfi DH DHH KIT ALG

ll.i1'-' 3123. •022 i.002 84 . 94. 1. 40.... .1 J,

2.5 14.2 1.6 5.0 107.7
6.4 1291.3 .0090 1 1.0000 1.0090 25.5 66.1 40.0
1640.88 LOOO 19.5 1190.8 1182.5 9.2 .2 5.5 .0098 .084 .084 2 25.5
1651.49 1.000 19.7 1190.8 1182.5 9.4 .2 5.5 .0098 .085 .085 1 25.5
1662.31 1.000 19.9 1190.8 1182.5 9.5 .2 5.5 .0098 .087 .087 1 25.5
1673.28 1.000 20.1 1190.8 1182.5 9.7 .2 5.5 .9098 .089 .089 1 2515
l@d 46 1 oon <if! ? lIOn 8 118? 5 o 0 ? 5 5 pooe !loll 09O j '15 5



57 1.140 .020 3 0 2935. 1228. 1707.42 1.000 20.6 1190.8 1182.5 10.3 .2 5.5 .0098 .093 .093 1 2J.5

I 58 1.160 .020 3 0 2947. 1228. 1719.21 1.000 20.8 1190.8 1182.5 10.5 .2 5.5 .0098 .095 OQ~ 1 25.5• ,,J

59 1.180 .020 3 0 2959. 1228. 1731. 22 1.000 2i.O 1190.8 1182.5 10.7 .2 5.5 .0098 .097 .097 1 )~ ~
~,J.,J

60 1.200 .020 3 0 2971 . l?n 1743.35 1.000 21,2 1190.7 1182.5 10.9 0" 5.5 OflOQ .0'19 .099 1 25.5.L- a VI \J

I 61 1.220 .020 3 0 2983. pon 1755.77 1.000 21. 4 1190.7 1182.5 11.1 .2 5.5 .0098 .100 .100 1 25.5

I I T DTH KG KC uTOi GTS Q8 SUB 8T ffY HC 80 PPP HP CNN DH DHH KIT ALG

62 1.240 .020 3 0 2995. 1227. 1768.38 1.000 21.6 1190.7 1182.5 11.3 .2 5.5 .0098 .102 .102 1 25.5

I 63 1.260 .020 3 0 3008. 1226. 1781. 23 1.000 21.8 1190.7 1182.5 11.5 .2 5.5 .0098 .104 .104 1 ')l:' C
,. ...1 1 .)

64 1.280 •020 3 0 3020. 1226 . 1794.27 1.000 22.0 1190.7 1182.5 11.7 .2 5.5 .0098 .106 .106 1 25.5
65 1.300 .020 3 0 3033. 1226. 1807.56 1.000 22.2 1190.7 1182.5 11.9 .2 5.5 .0098 .108 .108 1 25.5
66 1.320 .020 3 0 3046. l°nc 182L05 1.000 22.4 1190.7 1182.5 12.1 .2 5.5 .0098 .110 .110 1 ?C ~

I
~~,J. ~,J .0J

67 1.340 .020 3 0 3060. 10n c 1834.80 LOOO 22.7 1190.7 1132.5 1i o~ .2 5.5 .0098 .112 .112 1 ''jC' ;;
.~~,J. ~,J.~

68 1.360 .020 3 0 3074. 1225. 1848.81 1.000 22.9 1190.7 1182.5 12.6 .2 5.5 .0098 .114 .114 1 25.5
69 1.380 .020 3 0 3087. 1224. 1863.03 1.000 23.1 1190.7 1182.5 12.8 .2 5.5 .0098 .116 .116 1 25.5

I 70 1.400 .020 3 0 3102. 1224. 1877.47 1.000 23.4 1190.7 1182.5 13.0 ~, 5.5 .0098 .118 .118 1 25.5.L-

71 1. 420 .020 3 0 3116. 1224. 1892.19 1.000 23.6 1190.7 1132.5 13.3 .2 5.5 .0098 .120 .120 1 25.5
72 1.440 .020 3 0 3131. 1223. 1907.11 1.000 0-'0-' 0 1190.7 1182.5 1"" C .2 5.4 .0098 .122 .122 1 25.5l.J" J.,J

I 73 1.460 .020 3 0 3145. 1223. 1922.08 1.000 24.1 1190.7 1182.5 13.8 .2 5.4 .0098 .123 .123 1 25.5
74 1.480 .020 3 0 3160. 122:3, 1937.14 1.000 24.3 1190,7 1182.5 14.0 .2 5.4 .0098 .124 .124 1 25.5
75 1.500 .020 3 0 3175. 1222. 1952,25 1.000 24.6 1190.7 1182.5 14,3 .2 5.3 .0098 .125 .125 1 25.5

I
76 1.520 .020 3 0 3190. 1on) 1967.46 1.000 24.8 1190,7 1182.5 14.5 .3 5.3 .0098 .126 .126 1 25.5
77 1.540 .020 3 0 3204, 1°)?? 1982.70 1.000 25.1 1190.7 1182.5 14 .8 .3 5.3 0 .0098 .127 ,127 1 25.5
78 1.560 .020 3 0 3219 . 1221. 1998.03 1.000 25.4 1190.7 1182.5 15.0 .3 C 0, .0098 .128 .128 1 25.5.J Ii...

79 1.580 .020 3 0 3234. 1221. 2013.52 1.000 25.6 1190.7 1182.5 15.3 .3 5) .0098 po j")'j 2 25.5.~ . ~,

I 80 1.600 .020 3 0 3250. 1221. 202'1.10 1.000 25.9 1190.7 1182.5 15.5 " 5) .0098 .130 .130 1 25.5•.J

81 1.620 .020 :3 0 3265. 1220. 2044.70 1.000 26.1 1190.6 1182.5 15.8 .3 5.1 .0098 .131 .131 1 25.5
82 1.640 .020 3 0 3280. 1220. 2060.38 1.000 26.4 1190.6 1182.5 16.1 .3 5.1 .0098 .132 .131 1 25.5

I 83 1.660 .020 3 0 3296. 1220, 2076.17 1.000 26.7 1190.6 1182.5 16.3 .3 5.1 .0098 .133 .133 1 25.5
84 1.680 .020 3 0 3311. 1219. 2092.04 1.000 26.9 1190.6 1182.5 16.6 .3 5.0 .0098 .134 .134 1 25.5
85 1. 700 .020 3 0 3327. 1219. 2107.99 1.000 27.2 1190.6 1182.5 16.9 .3 5.0 .0098 .135 ,135 1 25.5

I
86 1.720 .020 3 0 3342. 1218. 2124.09 1.000 27.5 1190.6 1182.5 17.1 .3 5.0 .0098 .136 .136 1 25.5
87 1.740 .020 3 0 3358. 1218. 2140.21 1.000 27.7 1190.6 1182.5 17.4 .3 5.0 ,0098 .137 · i 37 1 25.5
88 1.760 .020 3 0 3374. 1218. 2156.39 1.000 28.0 1190.6 1182.5 17.7 .3 4.9 .0098 .138 .138 1 25.5
89 1.780 .020 3 0 3390. 1217. 2172.73 1.000 28.3 1190.6 1182,5 18.0 .3 4.9 .0098 I'N .1:39 1 25.5. ~,

I 90 1.800 .020 3 0 3406. 1217. 2189.08 1.000 28.0 1190.6 1182.5 18.3 .3 4.9 .0098 .140 .140 1 25.5
91 1.820 .020 3 0 3422. 1216. 2205.57 1.000 28.9 1190.6 1182.5 18.5 ,3 4.8 .0098 .141 .141 1 25.5
92 1.840 .020 3 0 3438. 1216. 2222.06 1.000 29.1 1190.6 1182,5 18.8 ,3 4.8 .0098 .142 1do) 1 25.5· ,~

I
93 1.860 .020 3 0 3454. 1216. 2238.76 1.000 29.4 1190.6 1182.5 19.1 .3 4.8 .0098 .143 .143 1 25.5
94 1.880 .020 3 0 3471. 1215. 2255.46 1.000 29.7 1190.6 1182.5 19.4 .3 4.8 .0098 .144 .144 1 25.5
95 1.900 .020 3 0 3487. 1215. 2272 .23 1.000 30.0 1190.6 1182.5 19.7 ,3 4.7 .0098 .145 ,145 1 25,5

I
96 1.920 .020 3 0 3504. 1214. 2289.13 1.000 30.3 11 90.6 1182.5 20.0 .3 4.7 .0098 .147 .147 2 25.5
97 1.940 .020 3 0 3520. 1214. 2306.09 1.000 30.6 1190.6 1182.5 20.3 .3 4.7 .0098 .147 .147 1 25.5
98 1. 960 .020 3 0 3537. 1214. 2323.18 1.000 30.9 1190.6 1182.5 20.6 .3 4.7 .0098 .149 .149 1 25.5
99 1.980 .020 3 0 3554. 1213. 2340.33 1.000 31.2 1190.5 1182.5 20.9 .3 4.7 ,0098 .150 .150 0) 0)_ 'i

~ ~,J.~

1100 2.000 .020 3 0 3570. 1213. 2357.52 1.000 31.5 1190.5 1182.5 21. 2 .3 4.6 .0098 .150 .150 1 25.5
101 2.020 .020 3 0 3587. 1212. 2374.78 1.000 31.8 1190.5 1182.5 21.5 .3 4.6 .0098 .152 jC? 1 25.5.. ,J~

102 2.040 .020 3 0 3604. 1212. 2392.17 1.000 32.1 1190.5 1182.5 21.8 .3 4.6 .0098 .153 .153 1 25.5

1103 2.060 .020 3 0 3621. 1211. 2409.68 1.000 32.4 1190.5 1182.5 22.1 .3 4.6 .0098 .154 .154 2 25.5
104 2.080 .020 3 0 3638. 1211. 2427.22 1.000 32.7 1190.5 1182.5 22.4 .3 4.5 .0098 .155 .155 i 25.5
105 2.100 .020 3 0 3655. 1211. 2444.82 LOOO 33,0 1190.5 1182.5 22.7 .3 4.5 .0098 .156 .156 1 25.5

1
106 2.120 .020 3 0 3673. 1210. 2462.48 1.000 33.4 1190.5 1182.5 23.0 .3 4.5 .0098 .158 .157 1 25.5
107 2.140 .020 3 0 3690. 1210. 2480.34 1.000 33,7 1190.5 1182,5 23.3 ,3 4.5 .0098 .159 .159 1 25.5
108 2.160 .020 3 0 3708. 1209. 2498.23 1.000 34.0 1190.5 1182.5 23.7 .3 4.5 .0098 .160 .160 2 25.5
109 2.180 .020 3 0 3725. 1209. 2516.15 1.000 34.3 1190.5 1182.5 24.0 .3 4.4 ,0098 .161 .161 2 25.5

1110 2.200 .020 3 0 3743. 1209. 2534.18 1.000 34.6 1190.5 1182.5 24.3 .3 4.4 .0098 .162 .162 2 25.5
111 2.220 .020 3 0 3760. 1208. 2552.31 1.000 35.0 1190.5 1182.5 24.6 .3 4.4 .0098 .163 .163 2 25.5
In 2.240 .020 3 0 3778. 1208. 2570.55 1.000 35.3 1190.5 1182.5 25.0 .3 4.4 .0098 .165 .164 2 25.5
113 2.260 .020 3 0 3796. 1207. 2588.80 1.000 35.6 1190.5 1182.5 25.3 ,3 4.4 .0098 .166 .166 2 25.5

1114 2.280 .020 3 0 3814. 1207. 2607.10 1.000 36.0 1190.5 1182.5 25.6 .3 4.3 .0098 .167 .167 1 25.5
115 2.300 .020 3 0 3832. 1206. 2625.57 j .000 36.3 1190.4 1182.5 26.0 .3 4.3 .0098 .168 .168 2 25.5
116 2.320 .020 3 0 3850. 1206. 2644.07 1.000 36.6 1190.4 1182.5 26.3 .3 4.3 .0098 .169 .169 1 25.5



1 25.5

1 2'5.5
1 25.5
1 25.5

.172
17"'· ,.,)

.174

.175

.227 1 25.5

.228 1 25.5

.230 1 25.5

.231 1 25.5

.232 1 25.5

.234 1 25.5

.235 1 25.5

.236 1 25.5
,238 1 25.5
.239 1 25.5
.240 1 25.5
.242 1 25.5
.243 j 25.5
.245 2 25.5
.246 1 25.5
?.l6 1 ?'i r;

DHH KIT ALG
· i 76 1 25.5
.178 1 25.5
.179 1 25.5
.180 1 25.5
.181 1 25.5
.182 j 25.5
.184 j 25.5
.185 1 25.5
.186 1 25.5
.187 1 25.5
,188 1 25.5
.189 1 25.5
.191 2 25.5
· j 92 1 25.5
.194 1 25.5
.195 1 25.5
.196 1 25.5
.197 1 25.5
.199 2 25.5
.200 1 25.5
.201 1 25.5
.202 1 25.5
.204 2 25.5
.205 1 25.5
.206 1 25.5
.207 1 25.5
.209 1 25.5
.210 1 25.5
.211 1 25.5
.212 1 25.5
.214 1 25.5
.215 1 25.5
.216 1 25.5
.218 2 25.5
.219 1 25.5
.220 1 25.5
.222 2 25.5
.223 1 25.5
.224 1 25.5
.226 1 25.5

.238

.239

.240

.242

.243

.245

.246
'jd7

.224

1217
.216

.218

.219

.220

.222

.223

.214

.172

. i 73

.174

.175

.226

.227

.228

.230

.231

.232

.234

.235

.236

DH
.177
.178
.ii9
.180
.181
.183
.184
.185
.186
.187
.188
.189
.191
.193
.194
.195
.1 'i6
.197
1°0

.200

.201

.202

.204

.205

.206

.207

.209

.210

.211

.212

'3 5 nnxe

4.3 .0098
4.3 .0098
4 'j .0098
4.2 .0098

tiP CNN
4 'j .0098
4 ') .0098
4 'j .0098
4 'j .0098
4.1 .0098
4.1 .0098
4.1 .0098
4.1 .0098
4.1 .0098
4.1 .0098
4.0 .0098
4.0 .0098
4.0 .0098
4.0 .0098
4.0 .0098
4.0 .0098
4.0 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.9 .0098
3.8 .0098
3.8 .0098
3.8 .0098
:3.8 .0098
3.8 .0098
3.8 .0098
3.8 .0098
3.8 .OO'i8
3.8 .0098
3 7 .0098
3.7 .0098
3,7 .0098
3.7 .0098
3.7 .0098
3.7 .0098
3.7 .0098
3.7 .0098
3.7 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.6 .0098
3.5 .0098
3.5 .0098
3.5 .0098

ppp
,4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4

.5

c
, ,J

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.5

.4

.5

.5

.5

.5

.5
5

.5

.5

.5

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4...

.3

.3

.3

.4

.4

.4

.4

.4

.5

.5

.4

37.2

32,8

45.5

80
28.Q
28.7
29.1
29.5

43.2
43.6
44.1
44.6
45.0

29.8
30.2
30.6
30.9
31.3
31.7
32.0
32.4

37.6
38.0
38,4
38.8
39.3
39.7
40.1
40.6
41.0
41.4
41.9
42.3

45.9
46.4
46.9
47.3
47.8
48.3
48.8
4° 'j

49.7
50.2
50.7
51.2
51 7

33.2
J1 J..

34.0
34.4
34.8
35.2
35.6
36.0
36.4
36.8

37.3 1190.4 1182.5 27.0
37.7 1190.4 1182.5 27.3
38.0 1190.4 1182.5 27.7
38.4 1190.4 1182.5 28.0

BT ffy' HC
38.7 1190.4 1182.5
39.1 1190.4 1182.5
39.4 1190.4 1182.5
39.8 1190.4 1182.5
40.2 1190.4 1182.5
40.5 1190.4 1182.5
40.9 1190.4 1182.5
41.3 1190.3 1182.5
41.6 1190.3 1182.5
42.0 1190.3 1182.5
42.4 1190.3 1182.5
42.8 1190.3 1182.5
43.1 1190.3 1182.5
43.5 1190.3 1182.5
43.9 1190.3 1182.5
44.3 1190.3 1182.5
44.7 1190.3 1182.5
45.1 1190.3 1182.5
45.5 1190.3 1182.5
45.9 1190.3 1182.5
46.3 1190.2 1182.5
46.7 1190.2 1182.5
47.1 1190.2 1182.5
47.5 1190.2 1182.5
47.9 1190.2 1182.5
48.3 1190.2 1182.5
48.8 1190.2 1182.5
49.2 1190.2 1182.5
49.6 1190.2 1182.5
50.0 1190.2 1182.5
50.5 1190.2 1182.5
50.9 1190.2 1182.5
51.3 1190.1 1182.5
51.8 1190.1 1182.5
52.2 1190. i 1182.5
52.6 1190.1 1182.5
53.1 1190. 1 1182.5
53.5 1190.1 1182.5
54.0 1190.1 1182.5
54.4 1190. 1 1182.5
54 .9 1190.1 1182.5
55.3 1190.1 1182.5
55.8 1190.1 1182.5
56.3 1190.0 1182.5
56.7 1190.0 1182.5
57.2 1190.0 1182.5
57.7 1190.0 1182.5
58.1 1190.0 1182.5
58.6 1190.0 1182.5
59.1 1190.0 1182.5
59.6 1190.0 1182.5
60.1 1190.0 1182.5
60.5 1190.0 1182,5
61.0 1189.9 1182.5
61.5 1189.9 1182.5
6? 9 1169 9 118? !

2681.21 1.000
2699.94 1.000
2718.69 1.000
2737.55 1.000

Q8 SUB
2756.51 1.000
2775.49 1.000
27'14.57 1.000
2813.66 1.000
2832.84 1.000
2852.04 1.000
2871.32 1.000
2890.70 1.000
2910.07 1.000
2929.53 1.000
2948.'19 1.000
2968.52 1.000
2988.23 1.000
3007.94 1.000
3027.72 1.000
3047.48 1.000
3067.32 1.000
3087.13 1. 000
3107.12 1.000
3127.08 1.000
3147.10 1.000
3167.18 1.000
3187.34 1.000
3207.55 1.000
3227.73 1.000
3247.86 1.000
3268.27 1.000
3288.64 1.000
3308.95 1.000
3329.31 1.000
3349.75 1. 000
3370.23 1.000
3390.65 1.000
3411.22 1.000
3431.83 1.000
3452.37 1. 000
3472.95 1.000
3493.56 1.000
3514.19 1.000
3534.89 1. 000
3555.50 1.000
3576.24 1.000
3596.93 1.000
3617 .63 1. 000
3638.35 1.000
3659.11 1.000
3679.78 1.000
3700.45 1. 000
3721.27 1.000
3741.99 1.000
3762.59 1.000
3783.34 1.000
3804.08 1.000
3824.71 1.000
3845.45 1.000
3866,97 j nnn

1205.
1205.
1204.
1204,

GTS
1203.
1203.
1202.
1202.
1201.
1201.
1200.
1200.
1199.
119'1.
i198.
1198.
1198.
1197.
1197.
1196.
1195.
1195.
1194.
1194.
1193.
1193 .
1192.
1192.
1191.
1191.
1190.
1190.
1189,
1189.
1188,
1187.
1187,
1186.
1186.
1185.
1185.
1184.
1183.
1183.
1182.
1182.
1181.
1180.
1180.
1179.
1178.
1178.
1177.
t177.
1176.
1175.
1175.
1174.
1173.
1173,

4263.

4341.
4360.
4380.
4399.
4419.
4439.
4458.
4478.
4498.
4518.
4538.
4558.
4578.
4597.
4618.
4637.
4657.
4678.
4693.
4718.
4738.
4758.
4778.
4798.
4818.
4838.
4858.
4878.
4899.
4919.
4939.
4959.
4979 .
4999.
5019.
5039.

4282.
4302.
4321.

3886.
3905.
3923.
3941.

GTOT
3960.
3978.
3'197.
4016.
4034.
4053.
4072 .
4091.
4110.
4129.
4147.
4167.
4186.
4205.
4224.
4243.

.020 3 0

.020 3 0

.020 3 0

.020 3 0

T DTH KG KC
2.440 .020 3 0
2.460 .020 3 0
2.480 .020 3 0
2.500 .020 3 0
2.520 ,020 3 0
2.540 .020 3 0
2.560 .020 3 0
2.580 .020 3 0
2.600 .020 3 0
2.620 .020 3 0
2.640 .020 3 0
2.660 .020 3 0
2.680 .020 3 0
2.700 .020 3 0
2.720 .020 3 0
2.740 .020 3 0
2.760 .020 3 0
2.780 .020 3 0
2.800 .020 3 0
2.820 .020 3 0
2.840 .020 3 0
2.860 .020 3 0
2.880 .020 3 0
2.900 .020 3 0
2.920 .020 3 0
2.940 .020 3 0
2.960 .020 3 0
2.980 .020 3 0
3.000 .020 3 0
3.020 .020 3 0
3.040 .020 3 0
3.060 .020 3 0
3.080 .020 3 0
3.100 .020 3 0
3.120 .020 3 0
3.140 .020 3 0
3. 160 .020 3 0
3.180 .020 3 0
3.200 .020 3 0
3.220 .020 3 0
3.240 .020 3 0
3.260 .020 3 0
3.280 .020 3 0
3.300 .020 3 0
3.320 .020 3 0
3.340 .020 3 0
3.360 .020 3 0
3.380 .020 3 0
3.400 .020 3 0
3.420 .020 3 0
3.440 .020 3 0
3.460 .020 3 0
3.480 .020 3 0
3.500 .020 3 0
3.520 .020 3 0
3.540 .020 3 0

2.360
2.380
2.400

121 2.420

118

I 119
120

I
1 1??

123

1g;
126

1
127
128
129
130

1131
132
133

1134
135
136
137

1138
139
140

1141
142
143

I 144
145
146

1
147
148
149
150

1151
152
153

I 154
155
156

1
157
158
159
160

1161
162
163

11.54
165
166
167

1168
169
170

1171
172
173

1174
175
176
177



179 3.580 .020 3 0

1180 3.600 .020 3 0
181 3.620 .020 3 0

I

5079 .
5099.
5119.

1171.
1171.
l170.

3907.32 LOOO
3927.93 1.000
3948.51 1.000

63.0 1189.9 1182.5 52.7
63.5 1189.9 1182.5 53.2
64.0 1189.9 1182.5 53.7

.5

.5

.5

3.5 .0098
3.5 .0098
3.5 .0098

.250

.251

.252

.249

.251

.252

1 25.5
2 25.5
I 25.5

I

1182
183
184

1185
186
l87
188I 189
190
191

1192
193
194

I :;~
197
198

I ;~~
201

1202
203
204

I 205
206
207
208

1209
210
211

I 212
213
214
215I 216
217
218

1219
220
221

1222
223
224
??C"

122~
227
228

1229
230
231
232
233
234
235

1236
237
238

T DTH KG KC
3.640 .020 3 0
3.660 .020 3 0
3.680 .020 3 0
3.700 .020 3 0
3.720 .020 3 0
3.740 .020 3 0
3.760 .020 3 I)

3.780 .020 3 0
3.800 .020 3 0
3.820 .020 3 0
3.840 .020 3 0
3.860 .020 3 0
3.880 .020 3 0
3.900 .020 3 0
3.920 .020 3 0
3.940 .020 3 0
3.960 .020 3 0
3.980 .020 3 0
4.000 .020 3 0
4.020 .020 3 0
4.040 .020 3 0
4.060 .020 3 0
4.080 .020 3 0
4.100 .020 3 0
4.120 .020 3 0
4. 140 .020 3 0
4.160 .020 3 0
4.180 .020 3 0
4.200 .020 3 I)

4.220 .020 3 0
4.240 .020 3 0
4.260 .020 3 0
4.280 .020 3 0
4.300 .020 3 0
4.320 .020 3 0
4.340 .020 3 0
4.360 .020 3 0
4.380 .020 3 0
4.400 .020 3 0
4.420 .020 3 0
4.440 .020 3 0
4.460 .020 3 0
4.480 .020 3 0
4.500 .020 3 0
4.520 .020 3 0
4.540 .020 3 0
4.560 .020 3 0
4.580 .020 3 0
4.600 .020 3 0
4.620 .020 3 0
4.640 .020 3 0
4.660 .020 3 0
4.680 .020 3 0
4.700 .020 3 0
4.720 .020 3 0
4.740 .020 3 0
4.760 .020 3 0

GTOT
5139.
5158.
5178.
5198.
5218.
5237.
5257.
5277.
5296.
5316.
5335.
5355.
5374.
5394.
5413.
5432.
5451 .
5470.
5489.
5508.
5527.
5546.
5565.
5583.
5602.
5620.
5638.
5656.
5675.
5693.
5711.
5728.
5746.
5764.
5781.
5798.
5816.
5833.
5850.
5866.
5883.
5900.
5916.
5932.
5948.
5964.
5980.
5996.
6011.
6027.
6042.
6057.
6072.
6086.
6101.
6115.
6129.

QTS
1169.
1169.
1168.
1167.
1167.
1166.
1165.
1164.
1164.
1163.
1162.
1162.
1161 .
1160.
1159.
1159.
li58.
1157.
1156.
1156.
1155.
1154.
1153.
1153.
1152.
1151.
1150.
1149.
1149.
1148.
1147.
1146.
1145.
1145.
1144.
1143.
1142.
1141.
1140.
1140.
1139.
1138.
1137.
1136.
1135.
ll35.
1134.
1133.
1132.
1131.
1130.
1129.
1128.
1127 .
1126.
1126.
1125.

OB SUB
3969.20 1. 000
3989.75 1.000
4010.28 1.000
4030.78 1.000
4051.13 1.000
4071.60 1.000
4092.08 1.000
4112.30 1.000
4132.56 1.000
4152.n 1.000
4173.13 1.000
4193.43 1.000
4213.58 1.000
4233.63 1.000
4253.66 1.000
4273.57 1.000
4293.45 1.000
4313.21 1.000
4332.94 LOOO
4352.55 1.000
4371. 99 1.000
4391.55 1.000
4411.12 1.000
4430.38 1.000"
4449.77 LOOO
4468.96 1. 000
4488.16 1.000
4507.02 1.000
4526.00 1.000
4544.66 1.000
4563.43 1.000
4581. 86 LOOO
4600.39 1.000
4618.90 1.000
4637.06 1.000
4655.33 1.000
4673.38 1.000
4691.39 1.000
4709.04 1. 000
4726.78 1. 000
4744.16 1.000
476l.03 1.000
4778.72 1.000
4795.89 1.000
4813.01 1.000
4829.74 1. 000
4846.70 1.000
4863.12 LOOO
4879.62 1.000
4895.71 1.000
4911.88 1.000
4927.80 1.000
4943.48 1.000
4959.05 1.000
4974.38 1.000
4989.45 1.000
5004.57 1.000

8T Hi He 80
64.5 1189.9 1182.5 54.2
65.0 1189.9 1182.5 54.7
65.6 1189.9 1182.5 55.2
60.1 ii89.8 ii82.5 55.7
66.6 1189.8 1182.5 56.3
67.1 1189.8 1182.5 56.8
67.6 1189.8 1182.5 57.3
68.2 1189.8 1182.5 57.8
68.7 1189.8 1182.5 58.4
69.2 1189.8 1182.5 58.9
69.8 1189.8 1182.5 59.4
70.3 1189.8 1182.5 60.0
70.8 1189.7 1182.5 60.5
71.4 1189.7 1182.5 61.0
71. '1 1189.7 1182.5 61. 6
72.5 1189.7 1182.5 62.1
73.0 1189.7 1182.5 62.7
73.6 1189.7 1182.5 63.2
74.1 1189.7 1182.5 63.8
74.7 1189.7 1182.5 64.3
75.2 1189.7 1182.5 64.9
75.8 1189.6 1182.5 65.5
76.4 1189.6 1182.5 66.0
76.9 1189.6 1182.5 66.6
77.5 1189.6 1182.5 67.2
78.1 1189.6 1182.5 67.7
78.6 1189.6 1182.5 68.3
79.2 1189.6 1182.5 68.9
79.8 1189.6 1182.5 69.5
80.4 1189.5 1182.5 70.0
80.9 1189.5 1182.5 70.6
81.5 1189.5 1182.5 71.2
82.1 1189.5 1182.5 71. 8
82.7 1189.5 1182.5 72.4
83.3 1189.5 1182.5 73.0
83.9 1189.5 1182.5 73.6
B4.5 1189.5 1182.5 74.2
85.1 1189.4 1182.5 74.8
85.7 1189.4 1182.5 75.4
86.3 1189.4 1182.5 76.0
86.9 1189.4 1182.5 76.6
87.5 1189.4 1182.5 77.2
88.1 1189.4 1182.5 77 .8
88.7 1189.4 1182.5 78.4
89.4 1189.4 1182.5 79.0
90.0 1189.3 1182,5 79.6
90.6 1189.3 1182.5 80.3
91.2 1189.3 1182.5 80.9
91.8 1189.3 1182.5 81.5
92.5 Il89.3 1182.5 82.1
93.1 1189.3 1182.5 82.8
93.7 1189.3 1182.5 83.4
94.3 1189.2 1182.5 84.0
95.0 1189.2 1182.5 84.6
95.6 1189.2 1182.5 85.3
96.2 1189.2 1182.5 85.9
96.9 1189.2 1182.5 86.6

PPP
.5
.5
.5
.5
.5
.5
.5

c:
.~I

.5

.5

.5

.5

.5

.5
c:

.J
c:

• ..1

.5

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6
,6
.6
,6
.6
.6
.6
.6
.6
.6
.6

.6
,6

.6

.6

.6

.6

.6

.6

.6

HP CNN
3.5 .0098
3.5 .0098
3.5 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.4 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
3.3 .0098
:3.3 .00·i8
3.3 .0098
3.2 .0098
3) .0098
3.2 .0098
3.2 .0098
3.2 .0098
3.2 .0098
:3.2 .0098
3? .00'i8
3.2 .0098
3.2 .0098
3.2 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3.1 .0098
3 j .0098
3.1 .0098
3.0 .0098
3.0 .0098
3.0 .0098
3.0 .0098
3.0 .0098
3.0 .0098
3.0 .0098
3.0 .0098

OH DHH KIT ALG
.254 .254 2 25.5
.255 .255 I 25.5
.257 .257 2 25.5
.258 .257 I 25.5
.258 .258 1 25.5
.261 ,260 1 25.5
.262 .262 2 25.5
.262 .262 J 25.5
.264 .265 5 25.5
.267 .265 5 25.5
.267 .267 5 25.5
.269 .267 5 25.5
.269 .269 5 25.5
.271 .272 5 25.5
.271 .272 5 25.5
.274 .274 5 25.5
.274 .274 5 25.5
.276 .276 5 25.5
.276 .276 5 25.5
.278 ~7Q 5 25.5
.278 .279 5 25.5
.281 .281 5 25.5
.283 .281 5 25.5
.283 .283 ~ 25.5
.285 .283 5 25.5
.285 .285 5 25.5
.287 .288 5 25.5
.287 .288 5 25.5
.290 .290 5 25.5
.289 .290 5 25.5
.292 .292 5 25.5
.291 .292 5 25.5
.294 .294 5 25.5
.296 .294 5 25.5
.296 .296 5 25.5
.298 .296 5 25.5
.298 .298 5 25.5
.300 .301 5 25.5
.300 .300 5 25.5
.302 .303 5 25.5
.302 .302 5 25.5
.304 .305 5 25.5
.304 .304 5 25.5
.306 .307 5 25.5
.309 .306 5 25.5
.308 .309 5 25.5
.311 .308 5 25.5
.310 .311 5 25.5
.313 .31:3 5 25.5
.312 .313 5 25.5
.314 .315 5 25.5
.314 .314 5 25.5
.316 .317 5 25.5
.316 .316 5 25.5
.318 .319 5 25.5
.317 .318 5 25.5
.320 .320 5 25.5



240 4.800 •020 3 0 6157. 1123 . 5034.19 1.000 98.2 1189.2 1182.5 87.8 .6 3,0 .0098 .321 3?"j 5 25.5

1 241 4.820 .020 3 0 6171. 1122. 5048,75 1.000 98.8 1189.1 1182.5 88.5 .6 3.0 .0098 .321 .322 0 25.5

1
I T DTH KG KC OTOT QTS QB SUB BT HY HC BO ppp HP CNN DH DHH KIT ALG

242 4.840 .020 3 0 6184 . 1121. 5063.02 1.000 99.5 1189.1 1182.5 89.1 .6 2.9 .0098 .324 .324 5 25.5

1 243 4.860 .020 3 0 6iQ7 1120. 5077 .09 1.000 100.1 1189.1 1182.5 89.8 .6 3.0 .0098 .324 ·-,'jd 0 25.5.o." , • .J,;.,

244 4.880 .020 3 0 6210. 1119. 5090.80 LOOO 100.8 1189.1 1182.5 90.4 i 2.9 .0098 .324 ""j~ 0 25.5• u • .J~ •

245 4.900 .020 3 0 6223. 11 18. 5104.51 1.000 101.4 1189.1 1182.5 91.1 .7 2.9 .0098 .326 .326 5 25.5

1 246 4.920 .020 3 0 6235 • 1117. 5117.85 1.000 102.1 1189.1 1182.5 91.7 .7 2.:1 .0098 .326 .:326 0 25.5

247 4.940 .020 3 0 6247. 1116. 5131.20 1.000 102.7 1189.1 1182.5 92.4 .7 2.9 .0098 .328 .328 5 25.5

248 4.960 .020 3 0 6259. 1115. 5144.19 1.000 103.4 1189.0 1182.5 93.0 .7 2.'1 .0098 .328 .328 0 25.5

1
249 4.980 .020 3 0 6271. 1114. 5157.17 1.000 104.0 1189.0 1182.5 93.7 .7 2.9 .0098 .330 .330 5 25.5
250 5.000 .020 3 0 6283. 1113. 5169.79 1.000 104.7 118'! .0 1182.5 94.4 .7 2.9 .0098 .330 .330 0 25.5

251 5.020 .020 3 0 6295. 1112. 5182.21 1.000 105.4 1189.0 1182.5 95.0 .7 2.9 .0098 .330 .330 0 25.5
252 5.040 .020 3 0 6306. 1111. 5194.41 1.000 106.0 118'! .0 1182.5 95.7 .7 2.9 .0098 .331 .332 5 25.5

1 253 5.060 .020 3 0 6317. 1itO. 5206.25 1.000 106.7 1189.0 1182.5 96.3 7 2.9 .0098 .331 .332 0 25.5"
254 5.080 .020 3 0 6328. 1109. 5218.06 1.000 107.3 1189.0 1182.5 97.0 .7 2.9 .0098 .333 .334 5 25.5
255 5.100 .020 3 0 6338. 1108. 5229.50 1.000 108.0 1188.9 1182.5 97.7 .7 2.9 .0098 .333 .334 0 25.5 "

1 256 5.120 .020 3 0 6348. 1107. 5240.73 1.000 108.7 1188,'7' 1182.5 98.3 .7 2.8 .0098 .333 .333 0 25.5

257 5.140 .020 3 0 6358. i 106. 5251.90 1.000 109.:3 1188.9 1182.5 99.0 .7 2.8 .0098 .335 .335 5 25.5
258 5.160 .020 3 0 6368 . 1105. 5262.52 1.000 110,0 1188.9 1182 .~, 99.7 .7 2.8 .0098 .335 .335 0 25.5

1
259 5.180 .020 3 0 6378. 1104. 5273.27 1.000 110.7 1188.9 1182.5 100.4 .7 2.8 .0098 .337 .337 5 25.5
260 5.200 .020 3 0 6387. 1103. 5283.47 1.000 111.4 1188.9 ii 82.5 101.0 .7 2.8 .0098 .337 .337 0 25.5
261 5.220 .020 3 0 6396. 1102, 5293.63 1.000 112,0 1188.8 1182.5 101. 7 .7 2.8 .0098 .339 .339 5 25.5
262 5.240 .020 3 0 6405. ii01. 5303.57 1.000 112.7 1188.8 ii 82.5 102.4 .7 2.8 .0098 .339 .339 0 25.5

1263 5.260 .020 3 0 6414 • 1100. 5313.30 1.000 113.4 1188.8 1182.5 103.1 .7 2.8 .0098 .340 .341 5 25.5
264 5.280 .020 3 0 6422. 1099. 5322.63 1.000 114.1 1188.8 1182.5 103.7 .7 2.8 .0098 .340 .341 0 25.5
265 5.300 .020 3 0 6430 . 1098. 5331.60 1,000 114.8 1188.8 1182.5 104.4 .7 2.8 .0098 .339 .339 5 25.5

1266 5.32"0 .020 3 0 6438. 1097. 5340.56 1.000 115.4 1188.8 1182.5 105.1 .7 2.8 .0098 .341 .342 " ?c; <;.J ~v.v

267 5.340 .020 3 0 6445 . 1096. 5349.13 1.000 116.1 1188.8 1182.5 105.8 .7 2.8 .0098 .341 .341 0 25.5

268 5.360 .020 3 0 6453 . 1095. 5357.45 1.000 ii6.8 1188.7 1182.5 106.5 .7 2.7 .00S'8 .343 .343 5 25.5

1
269 5.380 .020 3 0 6460 . 1094. 5365.56 1.000 117.5 1188.7 1182.5 107.2 .7 2.7 .0098 .343 .343 0 25.5
270 5.400 .020 3 0 6467. 1093. 5373.42 1.000 118.2 1188.7 1182.5 107.9 .7 2.7 .0098 .345 .342 5 25.5
271 5.420 .020 3 0 6473. 1092. 5381.06 1.000 118.9 1188.7 1182.5 108.5 .7 2.7 .0098 .345 .345 0 25.5
272 5.440 .020 3 0 6479. 1091. 5388.14 l.OOO 119.6 1188.7 1182.5 109.2 .7 2.7 .0098 .343 .343 5 25.5

1273 5.460 .020 3 0 6485 . 1090. 5395.19 1.000 120.2 1188.7 1182.5 109.9 .7 "J "' .0098 .345 .346 5 25.5~.I

274 5.480 .020 3 0 6491. 1089. 5401.84 1.000 120.'! 1188.6 11 82.5 110.6 .7 2,7 .0098 .345 .345 0 25.5
275 5.500 .020 3 0 6496. 1088. 5408.41 1.000 121.6 1188.6 1182.5 111.3 .7 " ., .0098 .347 .344 5 25.5L .,'

1
276 5.520 .020 3 0 6501 . 1087. 5414.56 1.000 122.3 1188.6 1182.5 112.0 .7 2.7 .0098 .347 .347 0 25.5
277 5.540 •020 3 0 6506 . 1086. 5420.14 1.000 123.0 1188.6 1182.5 112.7 .7 2.7 .0098 .345 .345 5 25.5
278 5.560 .020 3 0 6510 . 1085. 5425.69 !.OOO 123.7 1188.6 ii 82.5 113.4 .7 2.7 .0098 .347 .347 5 25.5
?79 5.580 .020 3 0 6514 . 1083. 5431. 01 1.000 124.4 1188.6 1182.5 114.1 .7 2.7 .0098 .347 .347 0 ?" "

1280
~.J.J

5.600 .020 3 0 6518 . 1082. 54:36.05 !.OOO 125.1 1188.5 1182.5 114.8 .7 2.6 .0098 .348 ,346 5 25.5
281 5.620 .020 3 0 6522. 1081. 5440.86 1.000 125.8 1188.5 1182.5 115.5 .7 2.6 .0098 .348 .348 0 25.5
282 5.640 .020 3 0 6"")" 1080. 5445.0'! !.OOO 126.5 1188.5 1182.5 116.2 .7 2.6 .0098 .346 ,347 5 25.5.J~.J.

1283 5.660 .020 3 0 6528. 1079. 5448.90 1.000 l"n "j 1188.5 1182.5 116.8 .7 2.6 .0098 .346 .346 0 25.5'-. , ....

284 5.680 .020 3 0 6530 . 1077 . 5452.59 1.000 127.9 1188.5 1182.5 117.5 .7 2.6 .0098 .348 .348 5 25.5
285 5.700 •020 3 0 6532 . 1076. 5456.06 1.000 128.6 lJ 88.5 1182.5 1!8.2 .7 2.6 .0098 .348 .348 0 25.5

1
286 5.720 .020 3 0 6533 • 1074. 5459.23 1. 000 129.3 1188.4 1182.5 118.9 .7 2.6 .0098 .34~· .350 5 25.5
287 5.740 •020 3 0 6535 . 1072. 5462.17 1.000 130.0 1188.4 1182.5 119.6 .7 2.6 .0098 .349 .349 0 25.5
288 5.760 .020 3 0 6536 . 1071. 5464.80 1.000 130.7 1188.4 1182.5 120.3 .7 2.6 .0098 .350 .348 5 25.5
289 5.780 •020 3 0 6536 • 1069. 5467.00 1.000 131.4 1188.4 1182.5 121.0 .7 2.6 .0098 .350 .350 0 25.5

1290 5.800 .020 3 0 6537 . 1068. 5468.79 1.000 132.1 1188.4 1182.5 121. 7 .7 2.5 ,0098 .348 .349 5 25.5
291 5.820 .020 3 0 6537 • 1066. 5470.36 1.000 132.8 118B.3 1182.5 122.4 .7 2.5 .0098 .348 .348 0 25.5
292 5.840 ,020 3 0 6536, 1065. 5471.60 1.000 133.5 1188.3 j 182.5 1"i·~ j .7 2.5 .0098 .349 .350 5 25.5a,.,-" 4

293 5.860 .020 3 0 6536. 1063. 5472.61 1.000 134.2 1188.3 1182.5 123.8 .7 2.5 .0098 .349 .349 0 25.5
294 5.880 •020 3 0 6535 . 1061. 5473.29 1.000 134.9 1188.3 1182.5 124.5 .7 ") = .0098 .351 .348 5 25.5~ • .J

295 5.900 •020 3 0 6534 . 1060. 5473.74 1.000 135.6 1! 88.3 1182.5 125.2 .7 2.5 .0098 .351 .350 0 25,5

I~:~
5.920 .020 3 0 6532. 1058. 5473. 58 1.000 136.3 1188.3 1182.5 125.9 .7 2.5 .0098 .348 .349 5 25.5
5.940 •020 3 0 6530 . 1057. 5473.18 1.000 137.0 1188.2 1182.5 126.6 .7 2.5 .0098 .348 .348 0 25.5

298 5.960 •020 3 0 6527 . 1055. 5472 .45 1.000 137.7 1188.2 1182.5 127.3 .7 oj I:' .00·i8 .349 .350 5 25.5~ • .J

299 5.980 .020 3 0 6525 . 1053. 5471. 48 1.000 13 -.j 7 "i ~



301 6.020 .020 3 0 6519 . 1050. 5468.84 1.000 139.8 1188.2 1182.5 129.4 .7 2.5 .0098 .350 .350 0 25.5

1
1 I 1 D1H KG KC 9101 Q1S QB SUB 81 HY HC 80 PPP HP ctti DH fiHH KIT ALG

302 6.040 .020 3 0 6515. 1049. 5466.67 1.000 140.5 1188.2 1182.5 1:30.1 .7 2.4 .0098 .348 .349 5 25.5
303 6.060 .020 3 0 6512. 1047. 5464.63 1.000 141.2 1188.1 1182.5 130.8 .7 2.4 .0098 .350 .350 5 25.5

1 304 6.080 .020 3 0 6507. 1045. 5461.84 1.000 141.8 1188.1 1182.5 131.5 .7 2.4 .0098 .348 .349 5 25.5
305 6.100 .020 3 0 6503. 1044. 5459.17 1.000 142.5 1188.1 1182.5 132.2 . t 2.4 .0098 .350 .347 5 25.5
306 6.120 .020 3 0 6498. 1042. 5455.73 1.000 143.2 1188.1 1182.5 132,9 .7 2.4 .0098 .349 .349 5 25.5

1 307 6.140 .020 3 0 6492 . 1040. 5452.16 1.000 143.9 1188.1 1182.5 133.6 .7 2.4 .0098 .347 .348 5 25.5
308 6,160 .020 3 0 6487. 1039. 5448.30 1.000 144.6 1188.0 1182.5 134.3 .7 2.4 .0098 .349 .349 5 25.5
309 6.180 .020 3 0 6481. 10:37. 5443.88 1.000 145.3 1188.0 1182.5 135.0 .7 2.4 .0098 .347 .348 5 25.5

1
310 6.200 .020 3 0 6474. 1035. 5439.11 1.000 146.0 1188.0 1182.5 135.7 .7 2.4 .0098 .346 .346 5 25.5
311 6.220 .020 3 0 6468. 1034 . 5434.26 1.000 146.7 1188.0 1182.5 136.4 II 2.4 .00'i8 .347 .348 5 25.5
312 6.240 ,020 3 0 6461. 1032. 5428.85 1.000 147,4 1188.0 1182.5 137.1 .7 2.4 .0098 .34.5 .346 5 25.5
313 6.260 .020 3 0 6454. 1030. 5423.35 1.000 148.1 1187.9 1182.5 137.8 .7 2.4 .0098 .348 .345 5 25.5

1 314 6.280 .020 3 0 6446. 1029. 5417.50 1.000 148.8 1187.9 1182.5 138.5 .7 "j .• .0098 .346 .347 5 25.5~."

315 6.300 .020 3 0 6438. 1027. 5411.10 1.000 149.5 1187.9 1182.5 j 'j" 'j .7 2.3 .0098 .344 .345 C oj;:: I:
~ IJ] • "" J ...J,J

316 6.320 .020 3 0 6430, 1025. 5404.61 1.000 150.2 1187.9 1182.5 1:39.8 .7 2.3 .0098 .346 .343 5 25.5

I
317 6.340 .020 3 0 6421 . 1024. 5397.56 i .000 150.9 jj87.9 1182.5 140.5 .7 2.3 .0098 .344 .345 5 25.5

318 6.360 .020 3 0 6412. 1022. 5390,17 1.000 15i.6 1187.9 1182.5 141.2 .7 2.3 ,0098 .343 .343 5 25.5
319 6.380 .020 3 0 6403. 1020. 5382.47 1,000 152.2 1187.8 1182.5 141. 9 .7 OJ 'i .00'i8 .344 .345 r- ?r: l:

~.'"
.J ~J. J

320 6.400 .020 3 0 6393, 1018. 5374.64 1.000 152,'i 1187.8 1182.5 142.6 .7 2 ., .0098 .343 .343 5 25.5."

1 321 6.420 .020 3 0 6383. 1017 . 5366.04 1.000 153.6 1187.8 1182.5 143.3 .7 2.3 .0098 .341 .342 5 2" ~v.J

322 6.440 .020 3 0 6373. 1015. 5357.56 1.000 154.3 1187.8 1182.5 144.0 I.' 2.3 .0098 .343 .343 5 25.5
323 6.460 .020 3 0 6362. 1013. 5348.52 1.000 155.0 1187.8 1182.5 144.6 .7 2.3 .0098 .341 .342 5 25.5

1324 6.480 .020 3 0 6351. 1012. 5339.! 5 1.000 155.7 1187.7 1182.5 145.3 7 2.2 .0098 .339 .340 5 25.5"
325 6.500 .020 3 0 6339. 1010. 5329.47 1.000 156,3 1187.7 1182.5 146.0 .7 2.2 .0098 .341 ,341 5 25.5
326 6.520 .020 3 0 6327. 1008 . 5319.44 i.000 157.0 1187.7 1182.5 146.7 .7 2 ? .0098 .339 .340 5 25.5

1
327 6.540 .020 3 0 6315. 1006. 5309.08 1.000 157,7 1187.7 ...1182.5 147.4 17 2.2 .0098 .337 .338 5 25.5
328 6.560 .020 3 0 6303. 1005. 5298.41 1.000 158.4 1187.7 1182.5 148.0 .7 2.2 .0098 .339 .340 5 25.5
329 6.580 .020 3 0 6290. 1003. 5287.40 1.000 159.0 1187.6 1182.5 148.7 7 2.2 .0098 .337 .338 5 25.5,,'

330 6.600 .020 3 0 6277. 1001. 5275.84 1.000 159,7 1187.6 1182.5 149.4 .7 2.2 .0098 .335 .336 5 25.5

I 331 6.620 .020 3 0 6264. 9t:iQ 5264.40 1.000 160,4 1187.6 1182.5 150.1 .7 2.2 .0098 .337 .338 5 25.5
332 6.640 .020 3 0 6250. 998. 5252.41 1.000 16i. 1 1187.6 1182.5 150.7 .7 2.2 .0098 .335 .336 5 25.5
333 6.660 .020 3 0 6236. 996. 5239.88 1.000 161.7 1187.6 1182.5 151.4 .7 2.2 .0098 .333 .334 5 25.5

1334 6.680 .020 3 0 6224. 994. 5230.26 1.000 162,4 1187.5 1182.5 152.1 .7 2.2 .0098 .335 .332 5 25.5
335 6.700 .020 3 0 6214. 992. 5222.03 1.000 163.1 1187.5 1182.5 152.7 .7 2.2 .0098 .333 .334 5 25.5
336 6.720 .020 3 0 6204. 990. 5213.47 1.000 163.7 1187.5 1182.5 153.4 .7 2.1 .0098 .331 .332 5 25.5
337 6.740 .020 3 0 6193. 989. 5204.62 1.000 164.4 1187.5 1182.5 154.1 7 2,1 .0098 .:333 .333 5 25.5

1
,,'

338 6.760 .020 3 0 6182. 987. 5195.44 1.000 165.1 1187.5 1182.5 154.7 .7 2.1 .0098 .331 ,331 5 25.5
339 6.780 .020 3 0 6171. 985. 5186.17 1.000 165.7 1187.4 1182.5 155.4 .7 2.1 .0098 .332 .330 5 25.5
340 6.800 .020 3 0 6160. 983. 5176.38 1.000 166.4 1187.4 1182.5 156.0 ,7 2.1 .0098 3'~j .331 5 25.5• v<

1341 6.820 .020 3 0 6148. 982. 5166.47 1.000 167.0 1187.4 1182.5 156.7 .7 2.1 .0098 .329 .329 5 25.5
342 6.840 .020 3 0 6136. 980. 5156.26 1.000 167.7 1187.4 1182.5 157.4 .7 2.1 .0098 .330 .327 5 25.5
343 6.860 .020 3 0 6124. 978. 5145.74 1.000 168.4 1187.4 1182.5 158.0 .7 2.1 .0098 .328 .32'? 5 25.5

1344 6.880 .020 3 0 6111 • 976. 5134.90 1.000 169.0 1187.3 1182.5 158.7 .7 2.1 .0098 .326 .327 5 25.5
345 6.900 .020 3 0 6098. 974. 5123.77 1.000 169.7 1187.3 1182.5 15S'.3 .7 2.1 .0098 .328 .328 5 25.5
346 6.920 .020 3 0 6085. 973. 5112.53 1.000 170.3 1187.3 1182.5 160.0 .7 2.1 .0098 .326 .326 5 25.5
347 6.940 .020 3 0 6072 . 971. 5100.79 1.000 171.0 1187.3 1182.5 160.6 .6 2.1 .0098 .324 .325 5 25.5

1348 6.960 .020 3 0 6058. 969. 5089.13 1.000 171.6 1187.3 1182.5 161.3 .7 2.1 .0098 .325 .326 5 25.5
349 6.'i80 .020 3 0 6044. 967. 5076.98 1.000 172.3 1187.2 1182.5 161. 9 .6 2.0 .0098 .:324 .324 5 25.5
350 7.000 .020 3 0 6030. 965. 5064.54 1.000 172.9 1187.2 1182.5 162.6 .6 2.0 .0098 ,322 .322 5 25.5
351 7.020 .020 3 0 6016. 964. 5051. 99 1.000 173.5 i 187.2 1182.5 163.2 .6 2.0 .0098 .323 .323 5 25.5
352 7.040 .020 3 0 6001. 962. 50:39.14 1.000 174.2 1187.2 1182.5 163.9 .6 2.0 .0098 .321 .322 5 25.5
353 7.060 .020 3 0 5986. 960. 5025.80 1.000 174.8 1187.2 1182.5 164.5 .6 2.0 .0098 .319 .320 5 25,5
354 7.080 .020 3 0 5971 . 958. 5012.56 1.000 175.5 1187.1 i 182.5 165.1 .6 2.0 .0098 .320 .321 5 25.5
355 7.100 .020 3 0 5955. 956. 4'198.83 1.000 176.1 1187.1 1182.5 165.8 .6 2.0 ,0098 .319 .319 5 25.5
356 7.120 .020 3 0 5940. 955. 4985.02 1.000 176.7 1187.1 1182.5 166.4 .6 2.0 .0098 .317 .317 5 25.5

1
357 7.140 .020 3 0 5924. 953. 4970.90 1.000 177 .4 1187.1 1182.5 167.0 .6 2.0 .0098 .318 .318 5 25.5
358 7.160 .020 3 0 5908. 951. 4956.70 1.000 178.0 1187.1 1182.5 167.7 .6 2.0 .0098 .316 .316 5 25.5
359 7.180 .020 3 0 5891 . 949. 4942.02 1.000 178.6 1187.0 1182.5 168.3 .6 2.0 .0098 .314 .315 5 25.5
360 7.200 .020 3 0 5875. 947. 4927.24 1,000 179.3 1187.0 1182.5 168.9 .6 2.0 .0098 .315 .316 5 25.5



1
1

I T DTH KG KC uTOT uTS u8 SUB 8T HY W- 80 ppp HP C?-iN DH DHH KIT AU;
362 7.240 .020 3 0 5841. 944. 4896.85 1.000 180.5 1187. 11 ,Y; <; 17n 'j I 1.9 .oon .:311 .312 ~! 2515•• o~.u .0

363 7.260 .020 3 0 5823. 942. 4881. 42 1.000 181.1 1187. 1182.5 170.8 .6 1.9 .0098 .313 .310 5 25.5
364 7.280 .020 3 0 5806. 940. 4865.73 1.000 181.8 1186. 1182.5 17i. 4 ,6 1.9 .0098 .31 i 'j1 i 5 25.5.oJ ....

1365 7.300 .020 3 0 5788. 938. 4849.76 1.000 182.4 1186. 1182.5 172.0 ,6 1 '-I .0098 .309 .309 C 25.5"'
366 7.320 .020 3 0 5770. 936. 4833.53 1.000 183,0 1186.9 1182.5 17'i 7 ,6 1 ,~, .0098 ,307 .307 5 25.5
367 7.340 .020 3 0 5752. 935. 4817.21 1.000 183.6 1186.9 1182.5 173.3 .6 1.9 .0098 .308 .308 C r.c C'

oJ LoJ.,J

1
368 7.360 .020 3 0 5733. 933. 4800.6:3 1.000 184.2 1186.9 1182.5 173.9 .6 1.9 .0098 .306 .307 5 25.5
369 7.380 .020 3 0 5715. 931. 4783.79 1.000 184.8 1186.8 1182.5 174.5 .6 1.9 .0098 .304 .305 5 25.5
370 7,400 ,020 3 0 5696. 929. 4766,85 1.000 185,4 1186.8 1182,5 175.1 ,6 1.9 .0098 ,:305 .303 C 25.5,J

371 7.420 ,020 3 0 5677 , 927. 4749,67 1.000 186,0 1186.8 1182,5 175./ .6 1.9 .0098 .303 .304 5 ·ii: i:
.=,,J.,J

1372 7.440 .020 :3 0 5658. 926. 4732.23 1.000 186.6 1186.8 1182.5 176,3 ,6 1 '-I .0098 .301 .302 C 25.5"'
373 7.460 .020 3 0 5638. 924. 4714.55 1.000 187.2 1186.8 1182.5 176.9 .6 119 .0098 .299 .300 5 25.5
374 7.480 ,020 3 0 56P. 922. 4696,78 1.000 is? 18 1186.7 1182.5 177 ,5 .6 1.9 .0098 .300 ,301 5 r,c C

, ...I,.J

1375 7.500 ,020 3 0 5599. 920. 4678.77 1.000 188.4 1186.7 1182,5 178.1 .6 1.8 .0098 .299 .299 5 25.5
376 7.520 .020 3 0 5579. 918, 4660.51 1. 000 189,0 1186.7 1182.5 178.7 .6 1.8 .00:?8 .297 ,297 5 25.5
377 7,540 .020 3 0 5559. 917. 4642.02 1.000 189.6 1186.7 1182.5 179.3 .6 1.8 .0098 ,295 .295 c 25.5,J

1
378 7.560 .020 3 0 5538. 915. 4623.45 1,000 190.2 1186.7 1182.5 179.9 .6 1.8 .0098 .296 .296 5 25,5
379 7.580 .020 3 0 5518. 913. 4604,64 1.000 190.8 1186.6 1182.5 180.5 .6 1.8 .0098 .294 .294 5 25.5
380 7,600 ,020 3 0 5497. 911. 4585.81 1.000 191.4 1186.6 1182.5 181.1 ,6 1.8 .0098 1292 ,2'?2 5 25.:,

381 7.620 .020 3 0 5470. 909. 4566.54 1.000 192.0 1186,6 1182.5 181,6 .6 1.8 .0098 .2'1u .290 c 25.5,J

1382 7.640 .020 3 0 5455, 907. 4547.20 1.000 192.6 1186.6 1182.5 182.2 .6 1.8 ,0098 .2'11 .25'1 5 25.5
383 7.660 ,020 3 0 5434, 906. 4527.84 1.000 193.1 1186.6 1182.5 182.8 .6 1.8 .0098 .289 .289 c 25.5"'
384 7.680 ,020 3 0 5412. 90q. 4508.25 1.000 1'13.7 118,5.5 1182.5 183.4 .6 1.8 .00'18 .287 .287 5 2515

1385 7.700 ,020 3 0 5390. 902. 4488.25 1.000 194.3 1186.5 1182.5 183.9 .6 1.8 .0098 .285 .286 5 25.5
386 7.720 .020 3 0 5369. 900, 4468.38 1.000 194,8 1186.5 1182.5 184.5 .6 1.8 .00'18 .286 .284 5 ')e C"

,-oJ.J

387 7.740 .020 3 0 5347, 898, 4448.30 1.000 195.4 1186,5 1182.5 185.1 .6 1.7 .0098 .284 .285 5 25,5
388 7,760 ,020 3 0 5324. 896. 4428.00 1.000 1'7'6.0 1186.5 1182.5 185.6 .6 1.7 .0098 .282 .283 5 25. ~!

1389 7.780 ,020 3 0 5302. 894. 4407,50 1.000 196.5 1186.4 1182.5 186.2 .6 1.7 .0098 .280 .281 5 25.5
390 7.800 ,020 3 0 5279. 892. 4387.01 1.000 197.1 1186.4 1182.5 18t, .8 I 1.7 .0098 .278 .27:;' 5 '.,i:' c-

.0 LoJ.oJ

391 7.820 .020 3 0 5257. 890. 4366.24 1.000 lq7 7 1186.4 1182,5 187.3 .6 1.7 .0098 .279 .280 c 25.5,J

1392 7,840 ,020 3 0 5234. 888. 4345.48 1,000 198.2 1186.4 1182,5 i "'7 ,~ ,6 1.7 .0098 .277 ?7.i 5 25.5.0, .' .... 1 \J

393 7,860 .020 3 0 5211. 886. 4324.64 1.000 198.8 1186,4 1182,5 1°'-' <1 i 1.7 .0098 .278 .277 5 25.5uO •• .u

394 7.880 ,020 3 0 5188. 884. 4303.49 1.000 199.3 1186,3 1182.5 189.0 c 1.7 .0098 .273 .273 5 'il: C
, .J ~J, .J

395 7.900 .020 'J 0 5165. 882. 4282.27 1.000 199.9 1186.3 1182.5 189.5 .5 1.7 .00'18 .274 .273 c 25.5.j "'1396 7,920 .020 3 0 5141. 880. 4260,74 1.000 200,4 1186.3 1182.5 190.1 .5 1.7 .0098 .27'0 .274 5 25,5
397 7.940 .020 3 (I 5117. 878. 4239.14 1.000 200.9 1186.3 1182.5 190,6 .5 1.7 .0098 .270 .269 5 25.5
398 7.960 .020 3 0 5094. 876. 4217.69 1.000 201 .5 1186.3 1182.5 191.1 ,5 1.7 ,0098 .271 .270 c 25.5oJ

1~~~ 7.980 .020 3 0 5070. 874. 4195.94 1.000 202.0 1186.2 1182.5 191. 7 .5 1.6 .0098 .266 .266 5 25.5
8.000 .020 3 0 5047. 872. 4174.13 1.000 202.5 1186,2 1182,5 192.2 .5 1.6 .0098 ? '.7 .266 5 25.5I,,-Ct

401 8.020 .020 3 0 5022, 870, 4152.03 1.000 203.1 1186.2 1182.5 192.7 .5 1.6 .0098 ,263 ,267 5 25.5

1402 8.040 .020 3 0 4999, 868. 4130.08 i .000 203.6 1186.2 1182.5 193.3 .5 1.6 .0098 1263 .263 5 25.5
403 8.060 .020 3 0 4974. 866. 4107.86 1.000 204.1 1186.2 1182.5 193.8 ,5 1.6 .0098 .264 .263 5 25.5
404 8.080 .020 3 0 4'150. 865. 4085.57 LOOO 204.6 1186.1 1182.5 194.3 .5 1.6 .0098 .260 ,259 5 25.5

1
405 8.100 .020 3 0 4926. 863. 4063.23 1.000 205.2 1186.1 1182.5 194.8 " 1.6 .0098 .260 ,259 " 25.5.oJ oJ

406 8.120 ,020 3 0 4901. 861. 4040,83 1.000 205.7 1186,1 1182.5 195.3 .5 1.6 .0098 .256 .255 c ')1:" C

"' ...',J

407 8.140 .020 3 0 4877. 859, 4018.17 1.000 206.2 1186.1 1182.5 195.9 .5 1.6 .0098 ?C7 .256 5 25.5.~oJ,

408 8.160 .020 3 0 4852. 857. 3995.46 i .000 206.7 1186.1 1182.5 196.4 ,5 1.6 .0098 .252 .256 5 25,5

1409 8.180 .020 .•, 0 4827, 855. 3972.70 1.000 207.2 1186,0 1182.5 196,9 .5 1.6 .0098 .253 'Jc r , 5 25,5oJ ..... JL

410 8.200 .020 3 0 4803. 853. 3950.09 1,000 207.7 1186.0 1182.5 197.4 .J 1.6 .0098 .253 ,2~13 5 25.5
411 8.220 .020 3 0 4778. 851. 3927.04 1.000 208.2 1186.0 1182.5 197.9 ,5 1.6 .0098 .249 .248 5 25.5

1412 8.240 .020 " 0 4753. 849, 3904.15 1.000 208.7 1186.0 1182.5 198.4 .5 1.6 .0098 .250 .249 c 'jl:" C
oJ J ... J 1.1

413 8.260 .020 3 0 4728. 847. 3881.02 1.000 209.2 1186.0 1182.5 198.9 .5 1.5 .0098 ,246 .250 5 25.5
414 8.280 .020 3 0 4703, 845, 3857,84 1.000 209.7 1186.0 1182.5 199.4 " 1.5 .0098 .246 .245 5 ?<; c,,' ~,.• ,J

1
415 8.300 .020 3 0 4678. 843. 3834.65 1.000 210.2 li85.9 1182.5 199.8 ,5 1.5 .0098 .242 .246 5 25.5
416 8.320 .020 3 0 4653. 841. 3811.41 1.000 210.7 1185.9 1182.5 200.3 c 1 c .0098 .242 .242 5 25.5.,J • ,,J

417 8.340 .020 3 0 4627. 839, 3788.13 LOOO 211 .1 1185,9 1182.5 200.8 .5 1.5 ,0098 ,243 ,242 c 25.5oJ

1
418 8.360 ,020 :3 0 4602, 837. 3764.84 1.000 211.6 1185.9 1182.5 201.3 .5 1.5 .0098 .239 .238 J 2515

419 8.380 .020 3 0 4577 , 835. 3741. 51 1.000 212.1 1185,9 1182.5 201.8 .5 1.5 .0098 .239 ,239 5 25,5
420 8.400 .020 3 0 4551, 833. 3717,97 1.000 212.6 1185.8 1182.5 202.2 c 1.5 .0098 ,235 .235 5 'it:' I:

.J .....J. J

421 8.420 .020 3 0 4526. 832. 36'14.40 1.000 213.0 1185.8 1182,5 202.7 .5 1.5 .0098 .236 y,c 5 25.5, .... ':tJ



1 I T DTH Kf' KC GTOT GTS OB SUB BT HY He 80 ppp HP (t,jN DH DHH KIT ALG,lJ

4'J') 8.440 .020 3 0 4501. 830. 3670.84 1.000 '-11'" c 1185.8 1182.5 203.2 .5 1.5 .0098 .232 .236 5 25.51..J • .J

1423 8.460 .020 3 0 4475. 828. 3647.24 1. 000 214.0 1185.8 1182.5 203.6 ,5 . j.5 .0098 y,.) .232 C25,5I .... .) .... .J

424 8.480 .020 3 0 4450. 826. 362:3 .81 LOOO 214.4 1185.8 1182.5 204.1 .5 1.5 .0098 'J'~'~
t 2:32 5 25.5

4?C 8.500 .020 3 0 4424. 824. 3600.19 1.000 214.9 1185.7 ! 182.5 204.6 .5 1.4 .0098 ,229 .228 5 25.5
~.J

1426 8.520 .020 3 0 4399. ,-,.)') 3576.55 LOOO 215.4 1185.7 1182.5 205.0 .5 1.4 .0098 .229 .228 5 25.5O~~.

4')7 8.540 .020 3 0 4373. 820, 3552.72 LOOO 215.8 1185.7 1182.5 205.5 ,;) 1.4 .0098 .225 'i?C C25.5
~,

.~~.J J

428 8.560 .020 3 0 4347. 818. 3529.07 1.000 216.3 1185.7 1182.5 205.9 .5 1.4 .0098 .226 .225 5 25.5

1
429 8.580 .020 3 0 4322. 816. 3505.24 1.000 216.7 1185.7 1182.5 206.4 .4 1.4 .0098 .222 .221 J 25.5
430 8.600 .020 3 0 4296. 815. 3481. 60 1.000 217.1 1185.6 1182.5 206.8 .4 1.4 .0098 ,222 .222 C25.5.J

431 8.620 .020 :3 0 4270. 813. 3457.79 1.000 217.6 1185.6 1182.5 207.3 .4 1.4 .0098 ,218 .222 C 25.5.'
432 8.640 .020 3 0 4245. 811. 3433.95 LOOO 218.0 1185.6 1182.5 207.7 .4 1.4 .0098 .219 .218 5 25.5

1433 8.660 .020 3 0 4219. 809. 3410.16 1.000 218.4 1185.6 1182.5 208,1 .4 1.4 .0098 ')1 C .219 5 25.51 .... .lo..J

434 8.680 .020 3 0 4193. 807. 3386.35 1.000 218.9 1185.6 1182.5 208.5 .4 1.4 .0098 .215 .215 5 'jC; <:
~ •.• J

435 8.700 .020 3 0 4168. 805. 3362.53 1.000 219.3 1185.6 1182.5 209.0 .4 1.4 .0098 .216 .215 5 25.5

1436 8.720 .020 3 0 4142. 803. 3338.75 1.000 219.7 1185.5 1182.5 209.4 ,4 1.4 .0098 .212 .211 5 25.5
437 8.740 .020 3 0 4117. 802. 3314.95 1.000 220.2 1185.5 1182.5 209.8 .4 1.4 .0098 .212 .212 5 25.5
438 8.760 .020 3 0 4091. 800. 3291. 22 1.000 220.0 1185.5 1182.5 210.2 .4 1 ':! .0098 .209 .208 C25.5.J

1
439 8.780 .020 3 0 4065. 798. 3267.47 1.000 221.0 1185.5 1182.5 210.7 .4 1.3 .0098 .209 .208 5 25.5
440 8.800 .020 3 0 4040. 796. 3243.59 1.000 221.4 1185.5 1182.5 211.1 .4 1 .; .0098 .206 .205 5 25.5.J

441 8.820 .020 3 0 4014. 794. 3220.09 1.000 221.8 1185.4 1182.5 211.5 .4 1.3 .0098 .206 .205 5 25.5
442 8.840 .020 3 0 3989. 792. 3196.47 1.000 222,2 1185.4 1182.5 211.9 .4 1.3 .0098 .202 .202 5 25.5

1443 8.860 .020 3 0 3964. m. 3172.84 1.000 222.6 1185.4 1182.5 212.3 .4 1.3 .0098 .20:3 .202 5 25.5
444 8.880 .020 3 0 3938. 789. 3149.28 1.000 223.0 1185.4 1182.5 212.7 .4 1.3 .0098 .199 .198 5 25.5
445 8.900 .020 3 0 3913. 787. 3125.92 1.000 223.4 1185.4 1182.5 213 .1 .4 1 ':! .0098 .199 .199 5 '')1:' t:.....I,J

1
446 8.920 .020 3 0 3888. 785. 3102.44 1.000 223.8 1185.4 ! 182.5 213.5 .4 1.3 .0098 .196 .199 5 25.5
447 8.940 .020 3 0 3863. 784. 3079.16 1.000 224.2 1185.:3 1182.5 213.9 .4 1.3 .0098 .196 .196 5 25.5
448 8.960 .020 3 0 3838. 782. 3055.96 1.000 224.6 1185.3 1182.5 214.3 .4 1.3 .0098 .193 .196 5 25.5
449 8.980 .020 3 0 3813. 780. 3032.76 1.000 225.0 1185.3 1182.5 214.7 .4 1.3 .0098 .193 .192 5 25.5

1450 '9.000 .020 3 0 3788. 778. 3009.65 LOOO 225.4 1185.3 1182.5 215.0 .4 1.3 .0098 .190 .193 5 25.5
451 9.020 .020 .-, 0 3763. 777. 2986.54 1.000 225.7 11 85.3 1182.5 215.4 .4 1.3 .0098 .190 .18'? 5 'it:' C

J ~.J •.J

452 9.040 .020 3 0 3738. 775. 2963.62 1.000 226.1 1185.2 1182.5 215.8 .4 1.3 .0098 .190 .190 C25.5.J

1453 9.060 .020 3 0 3714. 773. 2940.81 1.000 226.5 1185.2 1182.5 216.2 .4 1 .) .0098 .187 .186 5 25.5
454 9.080 .020 3 0 3689. 771. 2917.99 1.000 226.9 11'-'<: 'i 1182.5 216.5 .4 1 .) .0098 .187 .187 5 ojl: ;:

.O.J.~ ~.J • .J

455 9.100 .020 3 0 3665. 770. 2895.28 1.000 227.2 1185.2 1182.5 216,9 .4 1 .) .00S'8 .184 .183 5 25.5

1
456 9.120 .020 3 0 3641. 768. 2872.77 1.000 227.6 1185.2 1182.5 ')17 .; .4 1.2 .0098 ,184 .183 5 25.5~., ."
457 9.140 .020 3 0 3616. 766. 2850.17 1.000 228.0 1185.2 1182.5 217.6 .4 1 ., .0098 .181 .180 5 .)C C

.~ ......! I.J

458 9.160 .020 3 0 3592. 765. 2827.77 1.000 228.3 1185.1 1182.5 218.0 .4 1.2 .0098 .181 .180 5 25.5
459 9.180 .020 3 0 3568. 763. 2805.28 1.000 228.7 1185.1 1182.5 218.4 .4 1.2 .0098 .178 .177 C25.5.J

1460 9.200 .020 3 0 3544. 761. 2783.00 1.000 229.0 1185.1 1182.5 218.7 .4 1 .) .0098 .178 .177 5 25.5
461 9.220 .020 3 0 3520. 760. 2760.83 1.000 229.4 1185.1 1182.5 219.1 .3 1 .) .0098 .175 .174 5 25.5.~

462 9.240 .020 3 0 3497. 758. 2738.67 1.000 229.7 1185.1 1182.5 219.4 .4 1 .) .0098 171; .175 5 25.5.~ l£' ..I

1~~~
'f .260 .020 3 0 3473. 756. 2716.63 1.000 230.1 1185.1 1182.5 21 'i.8 .3 1 .) .0098 j7') .171 C25.5.~ . ,~ .J

qM 9.280 .020 3 0 3449. 755. 2694.79 LOOO 230.4 1185.0 1182.5 220.1 .-. 1 .) .0098 17'; In 5 25.5.J • ,l. . ,~

465 9.300 .020 3 0 3426. 753. 2672.89 1.000 230.8 1185.0 1182.5 220.4 .3 1 'j .00:i8 .169 .169 5 25.5.~

1
466 9.320 .020 3 0 3403. 751. 2651.18 1.000 231.1 1185.0 1182.5 220.8 .3 1 .) .0098 .169 .169 5 25.5.~

467 9.340 .020 3 0 3379. 750. 2629.61 1.000 231.4 1185.0 1182.5 221.1 .3 1.1 .0098 .166 .166 5 ?l: Cj",J 1\-'

468 9.360 .020 3 0 3356. 748. 2608.05 1.000 231.8 1185.0 1182.5 221.4 .3 1.1 .0098 .167 .166 5 25.5
469 9.380 .020 :3 0 3333. 747. 2586.62 1.000 232.1 1185.0 1182.5 221.8 .3 1.1 .0098 .164 .163 C25.5.J

1470 9.400 •020 3 0 3310 . 745. 2565.20 1.000 232.4 1184.9 1182.5 222.1 .3 1.1 .0098 .164 .163 5 °je ~
I-~.J

471 9.420 .020 3 0 3287. 743. 2543.92 LOOO 232.8 1184.9 1182.5 222.4 .3 1.1 .0098 .161 .160 C25.5.J

472 9.440 .020 3 0 3265. 742. 2522.84 1.000 23:3.1 1184.9 1182.5 222.7 .3 1.1 .0098 .161 .161 5 25.5

1473 9.460 .020 3 0 3242. 740. 2501.71 1.000 233.4 1184.9 1182.5 223.1 .3 1.1 .0098 .158 .158 5 25.5
474 9.480 .020 3 0 3219. 739. 2480.79 1.000 233.7 1184.9 1182.5 223.4 .3 1.1 .0098 .158 .158 I; 25.5.J

KTT= 0 I= 475 T= ~'. 50

1
TF= .12 QTF= 1246. TP= 4.64 QP= 6042. TRS= 4.62 T8= O'i. ~1BRD= 10.8 BRW= 233.7 HU=119:3.3 HY=1184.9 HC=1182.5 ALG=25.500 GO= 15.3149
Z= .48 TFH= 4.10 80= 22:3.4 TFI= .54



I
I BR~~CH HODEL, MICRO~JERS!e~: 1/87

I PIPING FAILURE AT STA 60+50 IN SBFRS Fill: SB72TOP.STH

HJ= 1192.00 Hl~ 1193.33 HL= 1175.00 HPJ= 1176.90 HSP=

230CT90

1176.90

I WitH]), i=1 ,8)
2555.00 1438.00 i 127.00 965.00 953.00 .00 .00 .00

I (TlN(J) , J=1 ,8)

.00 2.00 4.00 6.00 8.00 .00 .00 .00

I
(RSA(n ,1=1 ,8)

1317.00 %7.00 723.00 500.00 350.00 250,00 133.00 .00

(HSAO),l=l,S)

I lln.50 1191.50 1189.50 1187.50 1185.50 1183.50 1181. 50 1175.00

ZU= 3.00 ZD= 2.00 2C= .00 PORt.i: .00 GL= I (ll) GS= .00 lJt1P= .00

1050C= .00 PORC= .00 l!,,)C= .00 eNC= .0000 AFR[:= .00 COHC= .0 l~~FCC= .00

.00 lNFCDF=

050S= .18 PORS= .33 ~~S=125.60 eNS: .0000 AFRS= 39.00 COHS= 100.0 ~~FCS: 10.00

I &R= 1.00 WC= 12.0 CRL= 5280.0 SM= 21 .00 ~j= 5280.0 U~ .0450 D500F= .00

1.0

7.40 9.40 11.40 13.40 15.40

700.00 900.00 1080.00 1210.00 1350.00

8f1= 34. AFR= 39.00 80= 16.4 Z= .48

.1000 TEH= 8.0 ER~~ .10 FPT= 2.0 TPR=

5.40

CRL= 5280.

(SPHW, J=l ,8)
.00 3.00

I DTH= .020 DBG= .001 H=

(SPQW, !=1 ,8)
.00 230.00 470.00

I
I
I
I

AF~~ 39.0 TH1= 64.50 H1= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

1 T DT" KG KC Gl0l QTS i18 SUB 8T HY HC BO PPP HP Ut~ DH DHH KIT ALG

I
.N

51 1.020 .020 4 0 8468. 1313. 7155.48 1.000 16.2 1191.8 1175.0 16.2 1185.0 11.8 .0098 .136 11:36 .0
52 1. 040 .020 4 0 8572. 1312. 7259.40 1.000 16.3 1191. 8 1175.0 16.3 1185.1 11. 7 .0098 .134 .1:34 .0
53 1.060 .020 4 0 8674. 1311. 7362.06 1.000 16.5 1191.7 117510 16.j 118501 11.7 .0098 .131 I i32 .0

I 54 1.080 .020 4 0 8774. 1311. 7463.49 1.000 16.6 1191. 7 1175.0 16 ..5 1i85.2 11.6 .0098 .129 .12';' .0
55 1.100 .020 4 0 8874. 1310. 7563.61 1.000 16.7 1191. 7 1175.0 16.7 1185.3 11.6 .0098 p7 p7 .0. ~. . ~.
56 1.120 .020 4 0 8972 . 1309. 7662.50 1.000 16.8 1191. 7 1175.0 16.8 1185.3 1i 1 15 .0098 .125 0125 .0

I
57 1.140 .020 4 0 9069 . 1308. 7760.20 1.000 17.0 1191.7 1175.0 17.0 1185.4 11.5 .0098 .123 .124 .0
58 1.160 .020 4 0 9164. 1308. 7856.6'1 1.000 17.1 1191.7 1175.0 17.1 1185.4 11.5 .oon ,122 .122 .0
59 1.180 .020 4 0 9259. 1307. 7951. 92 1.000 ,~ .2 1191.7 1175.0 17.2 1185.5 11.4 .0098 .120 .120 .01/

60 1.200 O'XI 4 0 9352. 1306. 8045.97 1.000 17.3 1191.7 1175.0 17 .3 1185.6 11.4 .00$'8 • j 18 .118 .0



10.2 5169.9
9398.69 1.000
9466.56 1.000
9535.681.0uO
9606.38 1.000
9678.54 1.000
9752.3·5 i .000
9827.70 1. 000
9904.76 1.000
9983.43 1.000

10063,89 1.000
10144.72 1.000
10225.73 1.000
10307.16 i.OOO
10388,55 1.000
10470.36 1.000
10552.23 1.000
10634.48 1.000
10716.93 1.000
10799.35 1.000
10882,05 1.000
10964.93 1.000
11047.87 1.000
11130.92 1.000
11214.22 1.000
II297.75 1.000
11381.26 1.000
11464.94 1.000
11548.60 1.000
116:32.39 1. 000
11716.28 1,000
11800.27 1.000
11884,11 LOOO
11967.98 1.000
12052.04 1.000
12136.10 1,000
12220,12 1.000
12304.06 1.000
12387,91 1.000
12471.64 1.000
12555,48 1.000
12639,21 1.000
12722.94 1,000
12806.44 1.000
12889.77 I. 000
12973.02 1.000
13056,25 1.000
13138.93 1.000
13221. 75 I. 000
1:3304.18 1.000

1 25.5
2 25,5

1 25.5
i 25.5

2 25,5

2 25.5

i 25.5

2 25.5

1 25.5
1 2515

o 25.5

I 25 .~!

I 25.5
1 25.5
1 25.5
1 25.5
1 25,5
1 25.5

1 25.5
1 25,5
1 25,5
I 25,.5
I 25.5
I 25.5
I 25.5

2 25.5

2 25.5
1 25.5
1 25,5
2 25.5
I 25,5
2 25.5
1 25.5
2 25.5
2 25.5
I 25.5
j 25,5
2 25.5
I 25,5
2 25.5
I 25.5
1 25,5

1 25.5
1 25.5
I 25.5
1 25,5
1 25,5
I 25.5
I 25.5

.265

.272

.297

.235

.26:3

1278

,000
.215
.220

.230

.268
,270

,274
.276

.257

.259

.262

.336
,338
,340

,325
.327
.330
.331
,334

.280

.282

.284

.286

.289
,291
.293
.295

,299
.302
,303
.306
,:308
.310
,312
.314
.316
.318
.321
,323

.240

.246
,251

.263

i08,

.329

.:320

.286

.272

.338

.323

1282
.284

.268

.325

.000

.215

.220

.230

.240

.24.5

.251
,257
.259
.261

1110 . i 10 .0

,303
.306
.308
.310
.312
.314
.316
.318

.289

.291

.293
,295
,297

.108 .108 ,0

.107 ,107 .0
,105 .105 .0

.340

.331

.334

.335

,327

.299
,302

.274

.276
,278
.280

DH DHH K1T ALG
.116 ,116 .0
.115 ,1 I5 ,0
Ii 1:3 .i 13 .0
Iii 1 ,111 .0

103,6 107.7

\-1,

11.0 .0098
j 1 (I .0098
11.0 .0098
11.0 .0098
11.0 .0098
11,0 .0098
11.0 .0098
11.0 .0098
11.0 .0098
10,9 ,0098
10.8 .0098
10.7 ,0098
10,6 ,0098
10.5 .0098
10,4 ,0098
10.:3 .0098
10.3 .0098
10.2 .0098
10,1 .0098
10.0 .0098
9'~ ,0098
9,8 .0098
9,8 .0098
9,7 .0098
9,6 .0098
9.5 .0098
9,5 .0098
'i' ,4 .0098
9,3 .0098
9'~ .0098
9,L ,0098
9.1 .0098
9,1 .0098
9.0 .0098
8.9 ,0098
8,9 .0098
8.8 .0098
8,7 ,0098
8.7 .0098
8,6 .0098
8.6 ,0098
8.5 ,0098
8.5 .0098
8,4 .0098
8.4 .0098
8,3 .0098
8.3 ,0098
8,2 ,0098
8.2 ,0098

HP CNri
Ii ,3 ,0098
11.3 .0098
11.3 ,0098
11.2 .0098
11.2 10093
11, j .0098
11. 1 .0098
11,1 .0098

,5

150.

,5
.5
.5
.5

.7

.7
,/

.0

.5

.7

.7
,7

.6

.6
,6

,6
.6
,6
.6

.6
,6

,6
.6
,6
.6
,6
,6
,6
.6

,6
,6
.6
,6
.6

".J

,7

1,4133
,0
,4
,4
.4
.5
.5
,5
,5
.5
.5

27.8

21.4
21.9
22.4
23.0
23,5
24.0
24.5
25, I
25:6
26.1
26.7
27.2

28.4

.-'" "J/.J

20.9

37.9

28.9
29.5
30.1
30.6
31.2
31.8
32.4
3:3.0
33.6
34.2
34.8
35.4
36.0
36.6

38.5
39.2
39,8
40,5
41.1
41.8
42.4
43,1
43.7
44,4
45.1
45.8

80 PPP
7.4 1185,6
7.6 1185.7
7.7 1185,7

17 ,8 1185.8
j 7.5' 1185.8
18.0 1185. '7'

18.1 1185,9
18.2 1186.0

8T HY He
17.4 1191.7 il75.0
17.6 1191.6 1175.0
17.7 119i.6 1175,0
17,8 1191.6 1175.0
17.9 1191.6 1175.0
18.0 1191.6 1175.0
18.1 1191.6 1175.0
18.2 1191.6 1175.0

38.4 1191.5 1175.0
38.9 1191. 4 1175.0
39.4 1191.4 1175.0
39 .9 1191. 4 1175.0
40.4 1191.4 1175.0
41,0 1191,4 1175.0
41. 5 1191. 4 1175.0
42.0 1191.3 1175.0
42.6 1191.3 1175.0
43.1 1191.3 1175,0
43.6 1191.3 1175.0
44,2 11'11,:3 1175.0
44.7 1191. 3 1175.0
45,3 1191,2 1175.0
45,8 1191,2 1175.0
46.4 i19i.2 1175.0
47.0 1191.2 1175,0
47,6 1191.2 1175.0
48.1 1191.1 1175.0
48.7 1191.1 1175,0
49.3 1191.1 1175.0
49.9 1191.1 1175.0
50 .5 1191.1 11/5.0
51,1 1191,0 1175.0
51.7 1191.0 1175.0
52,:3 1191.0 1175,0
52.9 1191.0 1175.0
53.5 1191. 0 1175.0
54,1 1190,9 1175.0
54.8 1190.9 1175.0
55.4 1190.9 1175.0
56.0 1190.9 1175.0
56.7 1190,8 1175.0
57,3 1190.8 1175.0
57.9 1190.8 1175,0
58,6 1190,8 i175,0
59.2 1190.7 1175,0
59,9 1190.7 1175,0
60.6 1190,7 1175.0
61. 2 1190.7 1175,0
61. 'I 1190.7 1175.0
62,6 1190.6 1175.0
63.3 1190,6 1175.0

,027 1,407 140.
3.4 5,0 163.0

.0133 1.4000
35.l 1191,6 1175.0 18.2
36 ,1 1191 . ':, 1175.0 18.6
36.6 1191.5 1175.0 19.1
37,0 1191.5 1175.0 19.~!

37.5 1191.5 1175,0 20.0
37 ,9 1191.5 1175. I) 20 .4

10424.
29,4

08 SUB
8138.85 1.000
8230.57 1,000
8321. i:3 1.000
8410.52 1.000
8498.78 1.000
8585.92 1.000
8671.94 1.000
8756.85 1.000

6401.

DiS
1305.
1304,
1303.
1302,
1301,
1300,
1299.
1299,

I
I T OTH KG KC aTOT

I
61 1.220 .020 4 0 '1444,
62 1.240 .020 4 0 9535.
63 1.260 .02040 9624.
64 1.280 .020 4 0 9713.

I .551.300,02040 '1800.
66 1,320 .02040 '1886.
.9 1.340 ,020 4 0 9971.

I 68 1.360 .020 4 0 10055.
PiPE FLCi.rI TO WEIR FUM TR.';NSITlCN

1175. 7. 18, 4023.
.03334 .03335 .32573 2.78649 .0098 5.5

I 70 ,,-- (?-, ,I. -li~IO\.:,;"o~, '~~87
, J. 'IllU • U j U u lLY ,

71 1.420 .020 3 0 10763. 1296.

I 72 1.440 .020 3 0 108:31, 1295,
73 1.460 .020 3 0 10901. 1294.
74 1.480 .020 3 0 10972. 1293,

I 75 1.500 ,02030 11045. 1292,
76 i.520 .02030 i11i9, 1291,
77 1.540 .020 3 0 11195. 1290.
78 1.56u .020 3 0 11272. 1289.

I 79 1. 580 .020 3 0 11352. 1288.
80 1.600 .020 3 0 11431. 1286,
81 1. 620 ,020:3 Ii 1151 1. 1285,

I 82 1.640 .020 3 0 11591. 1284.
83 1.660 .020 3 0 11671. 1283,
84 1.680 .020 3 0 11752. 1282.

I
85 1.700 .020 3 Ii 118:3:3. 1280.
86 1.720 .02030 11914. 1279,
87 1. 740 .020 3 0 11995. 1278,
88 1.760 .02030 12076. 1777

I 89 1.780 .020 3 0 12157, 1275,
90 1.800 .020 3 0 12239, 1274.
91 1,820 .020 3 0 12321. 1273.

I 92 1.840 .020 3 0 12402. 127i.
n 1.860 ,020 3 0 12484. 1270.
94 1.880 .020 3 0 12566, 1269.
95 1. 900 ,020 3 0 12648, 1267,

I 96 1.920 .020 3 0 12731. 1266.
97 1.940 ,020 3 0 12813. 1264.
98 1.960 .020 3 0 12895. 1263,

I 99 1.980 .020 3 0 12978. 1262.
100 2.000 .020 3 0 13060. 1260,
101 2.020 .020 3 0 13143. 1259,
102 2.040 .020 3 0 13225. 1257.
i03 2.060 ,020 3 0 13:308. 1256.
104 2.080 .020 3 0 13390, 1254.
105 2.100 .020 3 0 13473, 1253,
106 2.120 .02030 13555, 1251.
107 2.140 .020 3 0 13637. 1249.
108 2.160 .020 3 0 13719. 1248.
109 2.180 .020 3 0 13802. 1246,
110 2.200 .020 3 0 13884. 1245.
111 2.220 .020 3 0 13966, 1243,

I Ii2 2.240 .02030 14048, 1241.
113 2.260 ,020 3 0 14129. 1240.
114 2.280 .02030 14211. 1238.

1
115 2.300 .020 3 0 14293. 1236.
116 2.320 .020 3 0 14373. 1235,
117 2.340 .020 3 0 14455, 1233,
118 2.360 .020 3 0 14535. 123i.



T DTH KG KC
2,440 ,020 3 0
2.460 .020 3 0
2.480 .020 3 0
2.500 .020 3 0
2.520 .020 3 0
2.540 .020 3 0

i 2515

i 25.5

o 25,5

2 25.5

o 2515
1 25,5
o 25.5
1 25,5
o 25.5
1 25,5

1 25.5
1 25,5

2 25.5

1 25.5
1 25.5
1 25.5
1 25.5
2 25.5
2 25.5

2 25.5

1 25.5

1 25,5

1 25.5
1 25.5
i 2515

2 25.5
1 25.5
1 25.5
1 ";.". ".

1 25.5
1 25.5
1 25.5
1 25.5
1 25.5
o 25.5
1 25.5
1 25.5
o 25.5
1 25.5
o 25.5
1 25.5
o 25,5
1 25.5
1 25.5

, ';1= 'iI ~.J.~

1 25.5
1 25.5
1 25.5
1 25.5
1 25.5
1 25.5
1 25.5
2 25.5

1 25,5
2 25,5

.412

.358

1927

,367

1350
.353
,354
,356

.409

.409
,4i2

,369
.37i
,372
.374
,376
.378
.380
,382
.38:3
,385
,387

,428

1389
,390
,393
.394
.396

,414
.414
.416
.418
.418
.420
,420
.422
.422
4?d

.426
,426
.427

.430
4")y

• .lo.,'

,431
.430
.432
4 ':/"~

, \-'v

,344 1 25.5
.346 1 25,5

.400

.401

.402

.404

.405
,407

,361
.363
. 36~'

DHH KiT ALb
,348 1 25,5

.:356

.427

.3't7

.374

.38'1
,387

.393

.350
1:353

1366

.390

.348

,401
.402
.404
.404
.407
.409
.409
.412
.412
.414
,414
,417
.418
.418
.421
.421
.422
.422
.424
.426
.426
4"/R

.358

.360

.362
,364

.394

.396

.368

.370

.372

.376

.378
,380
.381
.383
.385

.354

.429
,4:30
,430
,431
.431
.432
.433

.344
,346

DHHP CNN
8.0 .0098
7,9 .0098
7.9 ,0098
7.8 .0098
7,8 .0098
7,8 .0098
7,7 .0098

8.0 .0098
8.1 .0098

1.7 .0098
7.6 .0098
7.6 .0098
7'.5 .0098
7.5 ,0098
7.5 .0098
7,4 .0098
7.4 .0098
7,3 .0098
7.3 .0098
7,3 .0098
7") .0098
7,2 ,0098
7.2 .00~·8

7,1 .0098
7.1 ,0098
7.1 .0098
7,0 .0098
7.0 .0098
6.9 ,0098
6,9 ,0098
6.9 .0098
6,8 .0098
6.8 ,0098
6.8 ,0098
6.7 ,0098
6.7 .0098
6.7 .0098
6.7 .0098
6.6 .0098
6.6 .0098
6.6 .0098
6.5 .0098
6,5 .0098
6.5 ,0098
6,4 ,0098
6.4 .0098
6.4 .0098
6.4 .0098
6.:3 .0098
6"~ ,0098
6.3 ,0098
6") .0098
6.2 .0098
6.1 .0098
,5,1 .0098
6.1 .0098
6,1 .0098
6.0 .0098
6,0 .00'?8
6,0 .0098

7

.1

.7
,7

.7
, i

,7

.7

.7

.7

,8

,8

18

.7

.-,
.0

Q.u

.0

.7

.8

.8

.8

.8
,8

,8
.8

,8
.8
.8
.8
.8
.8
.8
.8
,8

.8

.8
,9
.9
,9
,9
,9
.9
,9
.9
,9
.9
,9

.8

.8
,8
,8
,8
.8
,8

.7
,7

ppp

64.9

77.8

7j 12

54.3

59.5

47,1
47,8

80
48.5
49,2
4'?,'1'
50,6
51.4
52.1
52.8
53.5

72.0
72,8
73,7
74,5
75.3
7,~. 1
77 .0

86,2
,y] i
0. I.

78.6
n.5
80. :3
81.1
82.0
82.8
81 7

84,5
85.4

61.8
62.5
63,3
64.1

65.6
66.4
67.2
68.0
68.8
69,6
70,4

60.2
61.0

87.9
88,8
89,6
90.5
91.4
9") ';I
~.~

93.1
94.0

:,5.0
55,7
56.5
57,2
58.0
58.7

64.6 1190.6 1175.0
65,3 1190.5 1175.0

8T Hi' He
66.0 1190,5 1175.0
66.7 1190.5 1175.0
67.4 1190,4 1175.0
68.1 1190.4 1175.0
68.8 1190,4 1175.0
69.6 1190.4 !li5.0
70.3 1190.3 1175.0
71.0 1190.3 1175.0
71. 7 1190.3 1175.0
72.5 1190.3 1175.0
73.2 1190,2 1175.0
73.9 1190.2 1175.0
7'4.7 11'?0.2 1175.0
75.4 1190.1 1175.0
76.2 1190.1 1175.0
76.9 1190.1 1175.0
77.7 1190.0 1175.0
78,5 1190.0 1175.0
79,2 1190.0 1175.0
80.0 1189.9 1175.0
80.8 1189.9 1175.0
81.6 1189.9 1175.0
82.3 1189,9 1175.0
83.1 1189,8 1175.0
83.9 1189,8 1175.0
84.7 1189.8 1175.0
85,5 1189.7 1175.0
86.3 1189.7 1175.0
87 ,1 1139.7 1175,0
87.9 1189.6 1175.0
88,7 1!89.6 117'5.0
89.5 1189.5 1175.0
90.3 1189.5 1175,0
91.2 1189.5 1175,0
92.0 1189.4 1175,0
92.8 1189.4 1175.0
93.6 1189.4 1175.0
94.4 1189.3 1175.0
95,3 1189,3 1175.0
96.1 1189.3 1175.0
96.9 1189,2 1175.0
97.8 1189.2 1175,0
98.6 1189, 1 1175.0
99.5 1189. 1 1175.0

100.3 1189.1 1175.0
101.2 1189.0 1175.0
102.0 1189.0 1175,0
102.9 1188.9 1175,0
103,7 1188,9 1175,0
104,6 1188.8 1175,0
105,4 1188,8 1175.0
106.3 1188,8 1175.0
107,1 1188,7 117'5.0
108.0 1188.7 1175.0
108.9 1188,6 1175,0
109.7 1188,6 1175.0
110.6 1188,5 1175.0
111.4 1188.5 1175,0

13468,42 1,000
1354'1.90 1.000

uS SUB
136:31. 16 1.000
137i2.20 i .000
D792.98 1. 000
13873.25 1.000
13~'52, 98 1.000
14032,60 1.000
i 41 11.63 1.000
14190.28 1.000
14268.30 1.000
14345.88 1.000
14423,00 1,000
14499.62 1,000
14575,51 1,000
14650.61 1.000
14725.38 1.000
14799.32 1.000
14872.47 1.000
14945.02 1.000
15016,'?5 1.000
15087,75 1.000
15158.12 1.000
15227.54 1. 000
15296.00 1.000
15363.71 1. 000
15430.58 1.000
15496,"61 1.000
1:,561.24 1.000
15625.28 1.000
15688.13 1.000
15749.77 1.000
15810,73 1.000
15870.01 1.000
15928.50 1. 000
15985.73 1. 000
16041.76 1,000
16096.62 1.000
16149.98 1.000
16202.37 1.000
16252.97 1. 000
16302,51 1.000
16350,86 l.OOO
16:397.38 1. 000
1644:3.01 1.000
16486.50 1,000
16523.74 1,000
16569.10 1.000
16608.1:3 1.000
16645.79 1.000
16681.52 1.000
16715.53 1.000
16747.46 l.OOO
16777.89 1.000
16806.84 1.000
16833.33 1. 000
16858.27 1.000
16881.01 LOOO
16901,85 1,000
16920,66 1.000

1228.
1226.

1222.

UIS
1224.

1220,
1218,
1216.
1214.
1213,
1211.
1209,
1207.
1205.
1203,
1201.
1199.
1197,
1195,
1193,
1191.
1189,
1187,
1185,
1183.
1181,
1179.
1177 .
1175,
1172.
1170.
1168.
i 166,
1163,
1161.
1159,
1156,
1154.
1152,
1149.
1147.
1144.
1142.
1139.
11:37,
1134,
1132.
1129,
1126.
1124,
1121.
i 118,
1116.
1113.
1110 .
1107,
1104 .
1102,
1099,
1096,
105'3,

14696.
14776.

uTOT
14855,
14934.
15013,
15092.
15169.
15247.
15324.
15401.
15477 ,
1555:3.
15628.
15703.
15777.
15850.
15923.
15995.
16066,
16136,
16206,
16275,
16343,
16411.
16477 ,
16543.
16607.
16671.
16734,
16795.
16856.
16915.
16974,
17031.
17087,
17142.
17196.
17248.
17299.
17349.
17397.
17444.
17490.
17534.
17577 ,
17618.
17658.
17695.
17732.
17767.
17800,
17831 .
17860.
17888.
17914,
17938.
17960.
17980.
17998.
18014.

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 :3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 :3 0

.020 3 0

.020 3 0

.020 3 0
,020 3 0
.020 3 0
,020 3 0
.020 :3 0
,020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0

3.260
3.280

165 3.300
3.320
3.340
3.360
3.380
3.400
3.420
3.440
3.460
3.480
3.500
3.520
3.540
3.560
3.580

162 3.240
163
164

166
167
168
169
170
171
17")

1173
174
175
176

1177
178
179

120 2.400
1121 2.420

I
1")")

1123
124
125

I ~~;
128 2,560

1
129 2.580
130 2.600
131 2.620
p") 2.640

1133 2.660
134 2.680
135 2.700

1136 2.720
137 2.740
138 2.760
139 2.780

1140 2.800
141 2.820
142 2,840

I 143 2.860
144 2.880
145 2.900

I 146 2.920
147 2.940
148 2,'160

I
149 2.980
150 3.000
151 3.020
152 3.040

I 153 3.060
154 3.080
155 3.100

1
156 3.120
157 3.140
158 3.160
159 3.180

1160 3.200
161 3.220



181 3.620 .020 3 0 18039. 1087. 16952.07 1.000 113.2 1188.4 1175.0 95.7 .9 5.9 .0098 .433 .433 1 25.5

I
I 1 I DIH KG KC GTOI illS 08 :jUtl 81 HY HC 80 PP~' HP LNN DH DHH KlT ALG

182 3.640 .020 3 0 18048. 1084. 16964.33 1.000 114.0 1188.4 1175.0 96.6 .9 5.9 .0098 .433 F) 1 25.5
183 3.660 .020 3 0 18055. 1081. 16974.57 1.000 i 14.9 1188.3 1! 75.0 97.4 I'? 5.8 .0098 .434 .434 1 o)e i:

l.JI ..,,1

I 184 3.680 .020 3 0 18060. 1077. 16982.96 i .000 115.8 1188.3 117"5.0 98.3 •S' 5.8 10098 .435 .434 2 25.5
185 3.700 .020 :3 0 18061. 1073. 16988.68 1. 000 116.6 1188.2 1175.0 99,2 .'7' 5.8 .0098 .434 .433 j 25.5
186 3.720 .020 3 0 18061. 1068. 16992.31 1.000 117.5 1188.2 1175.0 100.0 .9 5.7 .0098 .435 .435 1 25.5
187 3.740 .020 3 0 18057. 1064. 16993.22 1.000 118.4 1188.1 1175.0 100.9 .9 5.7 oitOq .434 .434 1 ·-li: C"

I
..... i'... ~oJ.oJ

188 3.760 .020 3 0 18051. 1059. 16'?'?1. 99 1.000 119.3 1188.1 1175.0 101.8 .9 5.7 .0098 .435 .435 1 25.5
189 3.780 .020 3 0 18043. 105~1. 16988.32 1.000 120.1 1188.0 1175.0 102.6 .9 5.6 .0098 .434 .434 1 2515
190 3.800 .020 3 0 18032. 1050. 1,5982.05 1.000 121.0 1188.0 1175.0 103.5 ,'? 5.6 .0098 .434 4'~a 2 25.5

I 191 3.820 .020 ,~ 0 18019. 1046. 16973.31 1.000 121.9 1187.9 1175.0 104.4 .9 5.6 .00:~8 .43:3 .433 1 25.5,J

192 3.840 .020 3 0 18003. 104i. 16961. 93 1.000 122.7 1187.9 i175.0 105.2 .9 5.6 .0098 .434 .434 2 25.5
193 3.860 .020 3 0 17985. 1037. 16948.04 1.000 123.6 1187.8 1175.0 106.1 .9 " ~ .0098 .433 .432 1 25.5oJ.oJ

I 194 3.880 .020 3 0 17963. 1032. 16931.46 1.000 1')d 'i 1187.8 1175.0 107.0 0 5.5 .0098 .433 .433 2 25.5
~. 1100'

195 3.900 .020 3 0 17939. 1027. 16911.72 1.000 125.3 1187.7 1175.0 107.8 ..? 5.5 .0098 .432 4~') 1 25.5
196 3.920 .020 3 0 17912. 1022. 16889.89 LOOO 126.2 1187.7 1175.0 108.7 0 5.4 .0098 .432 .432 2 25.5

I
197 3.940 .020 3 0 17982. i019. 161;64.87 1.000 127.0 1187.6 1175.0 109.6 .9 5.4 .0098 .431 .431 i 25.5
198 3.960 .020 3 0 17849. 1013. 16836.62 1.000 127.9 1187.6 1175.0 110.4 .9 5.4 .0098 .430 .429 I 25.5
199 3.980 .020 3 0 17814. 1008. 16805.91 1.000 128.8 1187.5 1175.0 111.:3 .9 5.3 .0098 .430 .430 2 25.5
200 4.000 .020 3 0 17775. 1003. 16772.28 1.000 129.6 1187.4 1175.0 112.1 .9 5.3 .0098 .428 ,DR 1 0jr: c

, , ... i.J ... J ...l

I 201 4.020 .020 3 0 17734. 998. 16736.04 1.000 130.5 1187.4 1175.0 113.0 .9 5.3 .DO'?8 4')7 4')7 1 25.5· ~,

202 4.040 .020 3 0 17690. 993. 16697.63 1.000 131.3 1187.3 ii75.0 113.8 .9 5.2 .0098 4')7 4')7 2 25.5
203 4.060 .020 3 0 17644. 988. 16656.94 1.000 132.2 1187.3 1175.0 114.7 .9 " 'j .0098 .426 4'-'" 1 '"l" ~

oJ.;. I l.J ;.,1. ~

I 204 4.080 .020 3 0 17596. 'i82. 16613.62 1.000 133.0 1187.2 1175.0 115.5 .8 5 ,) OIN~ .424 .424 1 ,);;: ;;:
..."; u ~oJ.oJ

205 4.100 .020 3 0 17545. '?77 . 16567.67 1.000 133.9 1187.2 1175.0 116.4 .8 5.1 .0098 ,~22 1422 1 I"ji: i:
I.,J.J

206 4.120 .020 3 0 17491. 972. 16519.18 1.000 134.7 1187.1 1175.0 117.2 .8 5.1 .0098 4';1') .423 0 25.5. ~~

207 4.140 .020 'j 0 17435. 967. 16468.56 1.000 135.6 1187.0 1175.0 118.1 .8 5.1 .0098 '1'422 .421 1 25.5

I
>J

208 4.160 .020 3 0 17377 . 962. 16415.32 1.000 136.4 1187.0 1175.0 118.9 .8 5.0 .0098 .420 .419 1 25.5
209 4.180 .020 3 0 17316. 956. 16:359.76 1.000 13712 1186.9 1175.0 119.8 ,~ 5.0 .0098 .418 .4i8 1 ')1: C

.v ~oJ.oJ

210 4.200 .020 3 0 Ins', 951. 16301.24 1.000 138.1 1186.9 1175.0 120.6 ~ 5.0 .0098 .416 .416 1 '-,i:" C..., ~oJ.oJ

I 211 4.220 .020 3 0 17186. 946. 16240.41 1.000 1:38.9 1186.8 117~1.0 121.4 .8 4.9 .0098 .415 .414 I 25.5
212 4.240 .020 3 0 17117. 'i40. 16176.95 1.000 139.7 1186.7 1175.0 1n, .8 4 ,~ .0098 .413 4i ? 1 25.5· .~

213 4.260 .020 3 0 17046. 'i35. 16110.86 1.000 140.6 1186.7 1175.0 123.1 .8 4.9 .0098 .41 I .411 1 25.5

I
214 4.280 .020 3 0 16972. 930. 16042.14 1.000 141.4 1186.6 1175.0 123.9 .8 4 q .0098 .409 .409 i ,);;: 'i

.v ~oJ.v

215 4.300 .020 .,
I} 16895. 924. 15970.79 1.000 142.2 1186.6 1175.0 124.7 .8 4.8 .0098 .407 .407 1 25.5J

216 4.320 .020 3 0 16815. 919. 15896.83 1.000 143,0 1186.5 1175.0 125.5 .8 4.8 .0098 .405 .405 1 25.5
217 4.340 .020 3 0 16733. 913. ]5820.24 1.000 143.8 1186.4 1175.0 126.3 .8 4.7 .0098 .403 4il'~ I 25.5

I
• vv

218 4.360 .020 3 0 16649. 908. 15741.05 1.000 144.6 1186.4 1175.0 127.1 .8 4.7 .0098 .402 .401 1 25.5
219 4.380 .020 3 0 16562. 902. 15659.59 1.000 145.4 1186.3 1175.0 In ,~ .8 4.7 .0098 .400 .399 I 25.5.1.1 I,'

220 4.400 .020 3 0 16471. 896. 15575.20 1.000 146.2 1186.3 1175.0 128.7 .8 4.6 .0098 .398 .397 1 25.5
221 4.420 .020 3 0 16378. 890. 15488.56 1.000 147.0 1186.2 1175.0 129.5 (': 4.6 .0098 .396 .395 1 25.5.0

222 4.440 .020 3 0 16282. 883. 153'18. 'i9 1.000 ]'17.8 1186.1 l!75.0 130.3 .8 4.6 .0098 .394 .393 1 25.5
223 4.460 .020 3 0 16184. 877. 15306.85 1.000 148.6 1186.1 1175.0 131.1 .8 4.6 .0098 '-IQ"'1 .:391 1 25.5I~'i.

224 4.480 .020 3 0 16083. 871. 15212.42 1.000 149.3 1186.0 1175.0 131.9 .8 4.5 .0098 .389 .389 2 25.5
225 4.500 .020 3 0 15979. 864. 15115.02 1.000 150.1 11 85.9 1175.0 132.6 .8 4.5 .0098 .387 .386 2 25,5

226 4.520 .020 3 0 15872 . 858. 15014.68 1.000 150.9 1185.9 1175.0 133.4 .8 4.4 .0098 .383 .382 1 25.5
227 4.540 .020 3 0 15763. 851. 14912.16 1.000 151.6 1185.8 1175.0 134.2 .8 4.4 .00S·8 .381 .380 1 25.5
228 4.560 .020 3 0 15651. 845. 14806.78 1.000 152.4 1185.7 1175.0 134.9 .8 4.4 .0098 .379 .378 1 25.5
229 4.580 .020 ,~ 0 15537. 838. 14698.83 1.000 153.1 1185.7 1175.0 135.7 .8 4.3 .0098 '-'7 ; .376 2 25.5,J .,J,O

230 4.600 .020 3 0 15419. 831. 14588.03 1.000 153.9 1185.6 1175.0 136.4 .7 4.3 .0098 .372 '~7') 1 25.5.,J. ~

I 231 4.620 .020 3 0 15301. 825. 14476.73 1.000 154.6 1185.5 1175.0 137.1 17 4.3 .0098 .370 .370 I 25.5
232 4.640 .020 3 0 15230. 818. 14411.52 1.000 155.4 1185.5 11 ?5.0 137.9 .7 .,) .0098 .368 .368 i 25.5'l.~

233 4.660 .020 3 0 15156. 811. 14344.42 1.000 156.1 1185.4 1175.0 138.6 .7 4 'j .0098 .3.,6 .365 1 25.5

I
234 4.680 .020 3 0 15080. 805. 14275.27 1.000 156.8 1185.3 1175.0 139.3 .7 4.2 .0098 .365 .365 1 25.5
235 4.700 .020 :3 0 15002. 798. 14204.25 1.000 157.6 1185.3 1175.0 140.1 .7 4 oj .0098 .363 .363 1 I)C ;:

~J.oJ

236 4.720 .020 3 0 14922. 791. 14131.36 1.000 158.3 1185.2 1175.0 140.8 .? 4.1 .0098 .361 .361 1 25.5

I
237 4.740 .020 3 0 14840. 784. 14056.38 1.000 159.0 1185.1 1175.0 141.5 .7 4.1 .0098 .35'/ .358 1 25.5
238 4.760 .020 3 0 14757. 777. 13979.32 1.000 159,7 1185.1 11 75.0 142.2 .7 4.1 .0098 .356 .356 1 25.5
239 4.780 .020 3 0 14671. 770. 13900.72 1.000 160.4 1185.0 1175.0 142.9 7 4.1 .00'?8 .356 .355 2 25.5

"
240 4.800 .020 3 0 14583. 763. 13820.07 1.000 161.1 1184,'1 1175.0 143.6 .7 4.0 .0098 .353 ,353 1 25.5



I
I I T DTH KI~ KC uTOT ilTS QS SUB BT HY HC 8D PPP .HP CNN DH DHH KIT ALG,0

242 4.840 .020 3 0 14403. 1'49. 13653.22 1.000 162. 1184.8 1175.0 145.0 II 4.0 .0098 .34'? .349 1 25.5
243 4.860 .020 ., 0 14309. 742. i356/,u5 1.000 163. 1184.7 1175.0 145.7 .7 4.0 .0098 .347 .:H6 1 25.5.J

I
244 4.880 .020 3 0 14214. 735. 13478.91 1.000 i 4'~ 1184.7 1175.0 146.4 .7 'j .;, .0098 .344 .344 1 25.5.. 1,; ..... V"

245 4.900 .020 3 0 141i 7. 728. 13388.81 1.000 164.6 1184.6 1175.0 147.1 .7 'j c' .0098 ,-,.~ .-, .342 1 25.5~I.' .J'1L

246 4.920 .020 3 0 14018. 721. 1:3297.04 1.000 165.3 1184.5 1175.0 147.8 .1 3.9 .0098 .340 .340 1 25.5
247 4.940 .020 ., 0 13917. 714. 13203.37 1.000 165.9 1184.4 1175.0 148.5 ./ 3.9 .0098 .338 .337 1 25.5.J

I 248 4.960 .020 3 0 13815. 707. 13108.06 1.000 166.6 1184.4 1175.0 14S', 1 ./ 3.8 .0098 ,335 .335 1 25.5
249 4.980 .020 3 0 13710. 699. 13010.83 1.000 167.3 1184.3 1175.0 149.8 1'/ 3.8 .0098 .333 .332 2 25.5
250 5.000 .020 3 0 13603. 691. 12911. 72 1.000 167.9 1184.2 1175.0 150.5 ! 3.8 .0098 .330 1:330 " 'i" c;i. ~J.~

I 251 5.020 .020 3 0 13493. 682. 12811.00 1.000 168.6 1184.1 1175.0 151.1 I,.' 3.7 .0098 .328 .327 2 25.5
252 5.040 .020 3 0 13382. ,574. 12708.43 1.000 It?.2 1184.1 1175.0 151.8 .7 3.7 .0098 ,-, 'j E:" .325 .-, 25.5• .J~J '-

253 5.060 .020 3 0 13269. 666. 12603.85 1.000 169.9 1184.0 1175.0 152.4 .6 3.7 .0098 .321 .321 i 25.5

I
254 5.080 .020 3 0 13155. 657. 12497.n 1.000 PO .5 1183.9 1175.0 153.0 ,6 3.7 .0098 .319 .319 1 25,5
255 5.100 .020 3 0 13039 . 648. 12390.28 1.000 171. 2 1183.9 1175.0 153.7 .6 3.6 .0098 .317 .316 1 25.5
256 5.120 .020 3 0 12920. 640. 12280.58 1.000 171.8 1183.8 1175.0 154.3 L 3.6 .0098 .:313 13i3 1 25.5.'"
257 5.140 .020 3 0 12801. "'I 12169.48 1.000 172.4 1183.7 1175.0 154.9 .6 3.6 .0098 .311 .310 1 25.5OJ ••

I 258 5.160 .020 3 0 12679. 623. 12056.76 1.000 173.0 1183.6 1175.0 155.5 .6 :3.5 .00'?8 .308 .308 1 25.5
259 5.180 .020 3 0 12556. 614. 11942.20 1.000 173.6 1183.6 1175.0 156.2 .6 3.5 .0098 .305 .304 1 25.5
260 5.200 .020 3 0 12431. 605. 11826.08 1.000 174.2 1183. ~I 1175.0 156.8 .6 3.5 .0098 .302 .302 1 251~'

I
261 5.220 .020 3 0 12305. 596. 11708.20 LOOO 174.8 1183.4 1175.0 157.4 .6 3.5 .0098 .299 .29:3 1 25.5
262 5.240 .020 3 0 12176. ~~~7 11588.03 1.000 175.4 1183.3 1175.0 157.9 .6 3.4 .0098 .296 .296 1 25.5J~, •

263 5.260 .020 3 0 120q4. 579. 11465.79 1.000 176.0 1183.2 1175.0 158.5 ,6 :::.4 .0098 .292 .292 5 25.5
264 5.280 .020 .-, 0 11911. 570. 11:341.66 1.000 176.6 1183.2 1175,0 159.1 .6 :3.4 .0098 .290 .290 ~ 25.5.J J

I 265 5.300 .020 3 0 11776. 561. 11215.28 1.000 177 'i 1183.1 1175.0 159.7 .6 3.3 .0098 .285 .286 5 25.5
111"-

266 5.320 ,020 3 0 11638. 551. 11086.82 !.DOO i7?? 1183.0 1175.0 160.2 .6 3.3 .0098 .284 .284 ~! 25.5

267 5.340 .020 3 0 11498. 542. 10956.21 1. 000 178.3 1182.9 1175.0 160.8 .6 3.3 .0098 .279 .280 5 25.5

I 268 5.3.50 .020 3 0 11357. 533. 10823.85 1.000 178.8 1182.8 1175.0 161.4 .6 3 '. .0098 .277 ,275 5 25.5• .:>

269 5.380 .020 3 0 11212 . 523. 10688.92 1.000 179.4 1182.8 1175.0 161.9 .5 3.2 .0098 .273 .273 " 25.5J

270 5.400 .020 3 0 11066. 514. 10551.73 1.000 179.9 1182.7 1175.0 162.4 " 3.2 .0098 .269 .26~' 5 25.5'0.1

271 5.420 .020 3 0 10917. 504. 10412.41 1.000 180.5 1182.6 1175.0 163.0 .5 3,2 .0098 .267 .265 5 25.5
272 5.440 .020 3 0 10766. 4'?5. 10270.94 1.000 181.0 1182.5 1175.0 163.5 .5 3.1 .0098 .263 1263 5 25.5
273 5.460 .020 3 0 10612. 485. 10127.12 1.000 181.5 1182.4 1175.0 164.0 .5 3.1 .0098 .258 .259 5 25.5
274 5.480 .020 3 0 1045,5. 475. 9980.51 1.000 182.0 1182.3 1175.0 164.5 .5 3.0 .0098 .254 .254 5 '1~ c

~ ..II ..I

I 275 5.500 .020 3 0 1029? 466. 9831.68 1.000 182,5 1182.3 1175.0 165.0 .5 3.0 .0098 .250 .250 5 25.5
276 5.520 .020 3 0 10137. 457. 9680.19 1.000 183.0 1182.2 1175.0 165.5 .5 3.0 .0098 ,246 .246 5 25.5
277 5.540 .020 3 0 9974. 448. 9526.39 1.000 183.5 1182.1 1175.0 166.0 .5 3.0 .0098 .244 .242 5 25.5

I 278 5.560 .020 3 0 9809. 439. 9369.57 1.000 184.0 1182.0 1175.0 166.5 .5 2 q .0098 .240 .238 5 25.5
279 5.580 .020 3 0 9640. 430. 9209.81 1.000 184,4 1lSI. 9 1175.0 167.0 .5 2.9 .0098 .234 .234 5 25.5
280 5.600 .020 3 0 9468. 421. 9046.96 1.000 184,9 1181.8 1175.0 167.4 .5 2.8 .0098 .230 .230 5 25.5

I
281 5.620 .020 3 0 9292. 411. 8881.11 1.000 185.4 1181.7 1175.0 167.9 .5 2.8 .0098 .226 .226 5 25.5
282 5.640 .020 3 I) 9113. 402. 8711.86 1.000 185,8 !181.6 1175.0 168. :3 .4 2.8 .0098 .222 .223 5 25.5
283 5.660 .020 3 0 8931. 392. 8539.06 1.000 186,2 1181.5 1175.0 168.7 .4 2./ .0098 .2i9 .217 ~ 25.5
284 5.680 .020 3 0 8746. 382. 8364.56 1.000 186,7 1181. 4 1175.0 169.2 .4 2.7 .0098 .213 .213 5 25.5

I 285 5.700 .020 3 0 8563. 372. 8191.28 1.000 187.1 1181.3 1175.0 169.6 .4 2.7 .0098 .209 .209 5 25.5
286 5.720 .020 3 0 8382. 362. 8019.54 1.000 187,5 1181. 2 1175.0 170.0 .4 2.6 .0098 .204 .204 ~ 25.5J

287 5.740 .020 3 0 8203. 353. 7850.04 1.000 187.9 1181.1 1175.0 170.4 ., 2.6 .0098 .200 .200 5 25.5.'1

I 288 5.760 .020 3 0 8025 . 343. 7682.32 1.000 188.3 1181.0 1175.0 170.8 .4 2.6 .0098 .197 ,195 5 25.5
289 5.780 .020 3 0 7850. 333. 7516.47 1.000 188.7 1180.9 1175.0 171.2 .4 2.5 .0098 .191 .192 5 25.5
290 5.800 .020 3 0 7677 • 324. 7352.69 1.000 189.0 1180.8 1175.0 171.6 .4 2.5 .0098 .188 .187 5 25.5
291 5.820 .020 3 0 7506. 315. 7190.84 1.000 189.4 1180.7 1175.0 171.9 .4 2.4 .0098 .183 .183 5 25.5
292 5.840 .020 3 0 7337. 305. 7031.32 1.000 189.8 1180,7 1175.0 172.3 .4 2.4 .00'7'8 .180 .178 5 2:5.:5
293 5.860 .020 3 0 7170. 296. 6873.77 1.000 190.1 1180.6 1175.0 172.6 .4 2.4 .0098 .175 .175 " 25.5J

294 5.880 .020 :3 0 7006. y.) 6718.35 1.000 PO.5 1i80.5 il15.0 173.0 .-. 2.3 .0098 Ii 72 .17i 5 25,5.0 .. IJ

I 295 5.900 .020 ., 0 6843. 278, 6564.94 1.000 190.8 1180.4 1175.0 173.3 .3 2,3 .0098 .167 .168 5 25.5.J

296 5.920 .020 3 0 6683. 269. 6413.79 1.000 191. 1 1180.3 1175.0 173.6 .3 2.3 .00'?8 .163 .163 5 'i~ c;
~J.~

297 5.940 .020 3 0 6526. 261. 6265.03 1.000 191.4 1180.2 1175.0 174.0 ~, 2.2 .0098 .160 .160 " 25.5• .J J

I 298 5.960 .020 3 0 6370. 252. 6118.54 1.000 191. 7 1180.1 1175.0 174.3 .3 2.2 .0098 .156 .156 5 25.5
299 5.980 .020 3 0 6218. 243. 5974.44 1.000 192.1 1180.0 1175.0 174.6 ., 2.2 .0098 .153 .152 " 25.5.", J

300 6.000 .020 3 0 6067. y,~ 5832.41 1.000 192.4 1179.9 1175.0 174.9 .3 2.1 .0098 .149 .149 5 25.5~')J.

301 6.020 .020 3 0 5920 " 'i" ~



DHH KIT ALG
.142 5 25.5

1
1

3021303
304
305

1306
307
308

1
309
310
311
312

1313
314
315

1316
317
318
3i9

1320
321
':l?-i

1~~~
::lL4
325

1326
327
328
329

1330
331
332

1333
334
335

1336
337
338
339

1340
341
342

1343
344
345

1346
347
348
349

1350
351
352

1353
:354
355
356

1357
358
359

1;~~

T DTH KG KC
6.040 .020 3 0
6.060 .020 3 0
6.080 .020 3 0
6.100 .020 3 0
6.120 .020 3 0
6.140 .020 3 0
6.160 .020 3 0
6.180 .020 3 0
6.200 .020 3 0
6.220 .020 3 0
6.240 .020 3 0
6.260 .020 3 0
6.280 .020 3 0
6.300 .020 3 0
6.320 .020 3 0
6.340 .020 3 0
6.360 .020 3 0
6.380 .020 3 0
6.400 .020 3 0
6.420 .020 3 0
6.440 .020 3 0
6.460 .020 3 0
6.480 .020:3 0
6.500 .020 3 I)

6.520 .020 3 0
6.540 .020 3 0
6.560 .020 3 0
6.580 .020 3 0
6.600 .020:3 0
6.620 .020 3 0
6.640 .020 3 0
6.660 .020 3 0
6.680 .020 3 0
6.700 .020 3 0
6.720 .020 3 0
6.740 .020 3 0
6.760 .020 3 0
6.780 .020 3 0
6.800 .020 3 0
6.820 .020 3 0
6.840 .020 3 0
6.860 .020 3 0
6.880 .020 3 0
6.900 .020 3 0
6.920 .020 3 0
6.940 .020 3 0
6.960 .020 3 0
6.980 .020 3 0
7.000 .020 3 0
7.020.02030
7.040.02030
7.060 .020 3 0
7.080.02030
7.100.02030
7. 120 .020 3 0
7. 140 .020 3 0
7.160 .020 3 0
7.180 .020 3 0
7.200 .020 3 0
7.220.02030

GTOT
5777 .
5636.
5497.
5361 .
5?-J7
5096.
4%7.
4841.
4718.
4596.
4478.
4362.
4248.
4137.
4029.
3923.
3819.
3718.
3620.
3523.
3430.
3339.
3250.
3163.
30n.
2997
2918.
2840. ..,
2765.
2693.
2622.
2554.
2487.
2423.
2361.
2301.
2243.
2187.
2133.
2081 .
2030.
1982.
1935.
1890.
1847.
1805.
1765.
1727.
1690.
1654.
1620.
1588.
1557.
1527.
1498,
1471.
1445.
1422.
1400.
1378.

GTS
22i.
215.
208.
202.
196.
190.
184.
178,
173.

162.
156.
151.
145.
140,
135,
130.
125.
120,
115.
IIi.
106.
10i.

97
93,

84.
80.
76.
(-j
I'/._

68.
65.
61.
58.
54.
51.
48.
44.
41.
38.
35.
33.
30.
27
25.
22.
20.
17,
15.
13.
11.
9.
7
5.
3.
1.
o.
O.
O.
0,

OB SU8
5555.78 1.000
5420.'17 1,000
5288.66 1. 000
5158.53 1.000
5030.90 1.000
4905.77 1.000
4782.·n 1.000
4662.70 1.000
4544.88 1.000
4425',32 i.OOO
4316.46 1.000
4205.84 1.000
4097.68 1.000
3992.05 1.000
3888.65 1.000
3787.84 1. 000
3689.35 1.000
359:3.21 1.000
3499.53 LOOO
3408.17 1.000
3319.27 1.000
32:32.58 1. 000
3148.12 1.000
30,56.01 1.000
2986.25 1. 000
2908.65 1.000
2833.30 1. 000
2760.06 1.000
2689.06 LOOO
2620.24 1.000
2553.60 1.000
2488.94 1.000
2426.21 1. 000
2365.58 1.000
2307.00 1.000
2250.28 1.000
2195.55 1.000
2142.81 1.000
2091. 69 1.000
2042.47 1.000
1995.13 1.000
1949.35 LOOO
1905.41 1.000
18U .95 1.000
1822.27 1.000
1783.20 1. 000
1745.57 1.000
1709.34 1.000
1674.80 1.000
1641.49 1.000
1609.67 1.000
1579 .18 1.000
1549.99 1.000
1522.11 1.000
1495.35 1.000
1469.71 LOOO
1445.32 1.000
1422.01 1.000
1399.65 1.000
i378.361.000

81 HI He 80
192.9 ii79.8 1175.0 175.4
193.2 i179.7 1175.0 175.7
193.5 1179.6 1175.0 176.0
lQ~ 7 1179.5 1175.0 176.2
194.0 1179.5 1175.0 176.5
194.2 1179.4 1175.0 176.8
194.5 1179.3 1175.0 177.0
194.7 1179.2 1175.0 177.2
194.9 1179.2 li75.0 177.5
195.2 1179,1 1175,0 177.7
195.4 1179.0 1175.0 177.9
195.6 1178.9 1175.0 178.1
195.8 1178.9 1175.0 178.3
196.0 1178.8 1175.0 178.5
196.2 1178.7 li15.0 178.7
196.4 1178.7 1175.0 17Q Q

196.6 1178.6 1175.0 179.1
196.8 1178.5 1175.0 179.3
197.0 i178.5 li75.0 179.5
197.1 1178.4 1175.0 179.6
197.3 1178.3 1175.0 179.8
197.5 1178.3 1175.0 180.0
197.6 1178.2 1175.0 180.1
197.8 1178.2 1175.0 180.3
197.9 1U8 .1 1175.0 180.4
198.1 1178.1 1175.0 180.6
198.2 1178.0 1175.0 180.7
198.4 1177.9 li75.0 180.9
198.5 1177 .9 1175.0 181.0
198.6 1177.8 1175.0 181.1
198.8 1177.8 1175.0 181.3
198.9 1177.7 1175.0 181.4
199.0 l1n.7 1175.0 181.5
199.1 1177 .7 1175.0 i81.7
199.3 1177.6 1175.0 181.8
199.4 i177.6 1175.0 181.9
199.5 1177.5 1175.0 i82.0
199.6 1177.5 1175.0 182.1
199.7 1177.4 1175.0 182.2
199.8 1177.4 li75.0 182.3
199.9 i177.4 1175.0 182.4
200.0 1177.3 1175.0 182.5
200.1 li77.3 1175.0 182.6
200.2 1177,3 1175.0 182.7
200,3 1177.2 1175.0 i82.8
200.4 1177.2 1175.0 182.9
200.5 li77.2 1175.0 183.0
200.5 li77.1 1175.0 183.1
200 .6 1177 .1 1175.0 183. 1
200.7 1177.1 1175,0 183.2
200.8 1177.0 1175.0 183.3
200.9 li77.0 1175.0 183,4
201.0 1177 .0 1175.0 183.5
201.0 1177.0 1175.0 183.5
201.1 1176.9 1175.0 183.6
201.2 1176.9 1175.0 183.7
201.3 1176.9 1175.0 183.8
201.3 1176.9 1175.0 183.8
201.4 1176.9 1175.0 183.9
201.5 1176.8 1175.0 184.0

ppp

.3
,3

.3

.3
,2
.2
.2
.2

.2

.2

.2

.2
12
.2
.2

oj...
.2
.2
.2
.2
.2
.1
.1

.1

.1

.1
,1
.i

.1

.1

.1

.1

.1
Ii
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1

HP Ci'f~

2.1 .0098
2.0 .0098
2.0 .0098
2.0 .0098
1.9 .0098
1'~ .0098
1.9 ,0098
1.8 .00'18
1.8 .0098
1.8 .0098
1.8 .0098
1.7 .0098
1.7 .0098
1.7 .0098
1.6 .0098
1.6 .0098
1.6 .0098
1.6 .009:3
1.5 .0098
1.5 .0098
1.5 .0098
1.~! .00·i8
1.4 .0098
1.4 .0098
1.4 .0098
1.4 .0098
1.3 .0098
1.3 .0098
1.3 .0098
1.3 .0098
1.3 .0098
1.3 .0098
1 ') .0098
1.2 .0098
1 oj .0098
1 -j .0098
1.2 .0098
1.1 .0098
1.1 .0098
1. 1 .0098
1. 1 .0098
1.1 .0098
1.1 .0098
1.0 .005'8
1.0 .0098
1.0 .0098
1.0 .0098
1.0 .0098
1.0 .0098
1,0 .0098
1.0 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

.9 .0098

DH
.142
.138
.1:34
.132
1:'Q
i ojC'

.. .. oJ

I i22
.115'
.116
.1 i 2
.110
.107
.105
.101
.099
.O't?
.093

OQo)

.088

.087

.085

.082

.080
077

.076

.074

.072

.070

.069

.066

.065

.064

.061

.060

.059
,057
.056
.055
.054
.052
.051
.050
.049
.047
,046
.045
.044
.043
.042
.042
.041
.040
.03'1
.039
O-~Q

.037

.036

.036

.036

.035

1138
.134
11 :32
.128
.125
.121
,119
,116
.11:3
.109
.107
.104
.102
.099
.0'7'1
.093
.091
.090
.086
.085
.082
.080
.078
.075
.074
.073
,070
.069
,0,56
,065
,064
.061
,060
.05'?
.05?
.055
.054
,053
.051
.050
,04'7'
.048
.048
.047
,045
.044
.043
.042
.042
.041
,040
.039
.038
.038
1037
.036
,036
.036
,035

5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
-= .~,r: C
...! £. ....1 1 ..1

::i 25.5
5 25.5
5 25.5

5 25.5
5 25.5
5 25.5
5 oil: l:

... J.J

5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
~I 2515
5 25.5
5 25.5
5 25.5
5 25,5
5 25.5
5 25.5
.' 25.5
~! 25.5
5 25.5
5 2515
5 25.5
"J :' __1••-,

5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
5 25 .~I

5 25.5
5 25.5
5 25.5
5 2515
5 2'i 'i

5 25.5
5 25.5
5 25.5
5 25.5
5 25.5
.! 25.5
5 2515
5 25.5
5 25.5
5 25.5
5 25.5



I I T DTH KG KC GTOT GTS GB SUB BT HY HC 80 PPP HP Ct~'i DH DHH KJT ALG
362 7.240 .020 3 0 1358. O. 1357.83 1.000 201.5 1176.8 1i75.0 184.0 .1 .9 .0098 .034 .034 5 25.5

363 7.260 .020 3 0 1338 • O. 1338.36 1.000 201.6 1176.8 1175.0 184.1 .1 .9 .0098 .034 .034 " 25.5

I
J

364 7.280 .020 3 0 1320 . O. 1319.63 1.000 201.7 1176.8 117'5.0 184.2 .1 .8 .0098 .033 .03:3 ,-,~ i:
~I £..J 1\•.1

365 7.300 .020 3 0 1302. O. 1301. 79 1.000 2ui 17 1176.8 1175.0 184.2 .1 .0 .0098 .033 .033 5 25.5
366 7.320 .020 3 0 1285. O• 1284.70 1. 000 201.8 1176.7 1175.0 184.3 .1 .8 .0098 .033 .032 " '-,i: i:

J i.J.J

I 367 7.340 .020 3 0 1268. O. 1268.47 1.000 201.9 11?6.7 1175.0 184.4 .1 .8 .0098 .032 .l!32 5 25.5
368 7.360 .020 3 0 1253. O. 1252.83 1.000 201. 9 1176.7 1175.0 184.4 .1 .8 .0098 .032 .032 5 '-,i: C

L·..! "J

369 7.380 .020 3 0 1238 . o. 1238.05 1.000 202.0 1176.7 1175.0 184.5 .i .8 .0098 .032 .032 " 25.5J

I 370 7.400 .020 3 0 1224. O. 1223.83 1.000 202.1 117·5.7 1175.0 184.6 .1 .8 .0098 .030 .031 " 25.5J

371 7.420 .020 3 0 1210. O. 1210.33 1.000 202.1 1176.7 1175.0 184.6 .1 .8 .0098 .030 0"1 5 25.5. ,).
3i2 7.440 .020 3 0 1198 . O. 1197.53 1.000 202.2 1176.7 1175.0 184.7 .1 .8 .0098 .030 .031 5 25.5

I
373 7.460 .020 3 0 1185. O• 1185.29 1.000 202.2 1176.7 1175.0 184.7 .1 .8 .0098 .030 .029 5 25.5
374 7.480 .020 3 0 1174 . O. 1173.60 1.000 202.3 1176.6 1175.0 184.8 .1 ,j .0098 1029 .02';' 5 _j" ::;

• C' _J.~-

-~7" 7.500 ,020 3 0 1162. o. 1162.47' 1.000 202.4 1176.6 1175.0 184.9 .1 .8 .0098 O-jq .029 5 25,5,),J

:376 7.520 .020 3 0 1152 . O. 1151.88 1.000 202.4 1176.6 1175.0 184.9 .1 ," .0098 .029 .029 " .-}o: :-
.0 ~, ~.J ....1

I 377 7.540 .020 3 0 1142. O. 1141. 85 1.000 202.5 Ii"" , 1175.0 185.0 .1 .8 .0098 .029 .028 5 25.5.. 10.0

378 7.560 .020 3 0 1132. O• 1132.21 1.000 202.5 1176.6 1175,0 185.0 .1 .":; .0098 .028 .028 5 'J:- >:
,I.) i..J.J

379 7.580 .020 3 0 1123. O. 1123.11 1.000 202.6 1176.6 1175.0 185.1 .1 .8 .0098 .028 .028 " 25.5J

I 380 7.600 .020 3 0 1115. O. 1114.55 1.000 202.6 1176.6 1175.0 185.2 .1 .8 .0098 .028 ,028 5 25.5
381 7.620 •020 3 0 1106 • O. 1106.27 LOOO 202,7 1176.6 1175.0 185.2 .1 .8 .0098 .028 .028 5 ?i: C

I.J.J

382 7.640 .020 3 0 1099. O. 1098.51 1.000 202.8 1176.6 1175.0 185.3 .1 .8 .0098 .028 .027 " 25.5~,

I
383 7.660 .020 3 0 1091 . O. 1091.02 1.000 202.8 1176.6 1175.0 185,3 .1 .7 .0098 on .027 5 25.5
384 7.680 .020 3 0 1084. O. 1083.92 1.000 202.9 1176.6 1175.0 185.4 .1 .7 .0098 .027 .(127 j 25.5
385 7.700 .020 3 0 1077 • O. 1077.21 1.000 202.9 1176.6 1175.0 i85.4 .1 ./ .0098 .027 on 5 25.5
386 7.720 .020 3 0 1071. O. 1070.90 1.000 203.0 1176.5 1175.0 185.5 .1 ..' .0098 on .[127 :1 25.5

I 387 7.740 .020 3 0 1065 . O. 1064.86 1.000 203.0 1176.5 1175.0 185.5 .1 .7 .0098 .027 .027 5 25.5
388 7.760 .020 3 0 1059. O. 1059.07 1.000 203.1 1176.5 1175.0 185.6 .1 .7 .0098 .027 .on 5 25.5
389 7.780 •020 3 0 1054 . O. i053.67 i .000 203.1 1176.5 1175.0 185.6 .1

., .0098 .027 .026 5 '-It:' ".1 1. ...I .J

I
"390 7.800 .020 3 0 1049 . 01 1048.53 1,000 203.2 1176.5 1175.0 185.7 .1 -, .1 .00~'8 .020 .026 " _j" ~

J _J.J

391 7.820 .020 3 0 1044. O• 1043.64 1.000 203.2 1176.5 1175.0 185.7 .1 .7 ,0098 .026 .026 5 25.5
392 7.840 .020 :3 0 1039. O. 1039.01 1.000 203.3 1176.5 1175.0 185.8 .1 .7 ,0098 .026 .026 5 t·..I. ,J

I
393 7.860 .020 3 0 1035 . O. 1034.51 1.000 203.3 1176.5 1175.0 185.9 .1 .7 .0098 .026 .020 5 25.5
394 7.880 .020 " 0 1030 . O. 1030.:39 1.000 203.4 1176.5 i175.0 185.? .1 17 .0098 .026 .026 5 25,5,)

395 7.900 .020 -~ 0 1026. O. 1026.40 1.000 203.4 1176.5 1175.0 186.0 .1 17 .OO?? .026 .026 ~ 25.5,)

396 7.920 .020 3 0 1023. O. 1022.66 1.000 203.5 1176.5 1175.0 186.0 .1 .7 .0098 1026 .026 5 25.5

I 397 7.940 .020 3 0 1019 . O. 1019.06 1.000 203.5 1176.5 11 75.0 186.1 Ii .7 .0098 .026 .026 5 25.5
398 7.960 .020 3 0 1016 . O. 1015.71 1. 000 203,6 1176.5 1175.0 186.1 .1 .7 .0098 .026 .026 5 25.5
399 7.980 .020 3 0 1012 • O. 1012.48 1.000 203.6 1176 .5 1175.0 186.2 .1 ,7 .0098 .026 .025 " 'je c

J _J.J

I
400 8.000 .020 3 0 1009. O. 1009.38 1.000 203,7 1176.5 1175.0 186.2 .i ./ .0098 .026 .025 5 2515

KIT= 0 1= 401 T= 8.02

I TF= .08 QTF= 1638. TP= 3.16 QP= 17?qr. TRS= 3.10 T8= .06I .... , 7 I

BRD= 18.3 BRW= 203.7 iiU=1193.3 HY=l 176.5 HC=1175.0 ALG=25.500 QO= 96.0701

I Z= .48 TFH= 3.43 80= 186.2 TFl= .00

I
IjM:~;~~* 4015.0 7015.0 10015.0 13015.0 16015.0 i9015.0 22015.0 25015.0 28015.0 31015.0 DISCHARGE

* . 1841.
•120. * 2179.

I .160. * 2528.
.200. * 2877 .
.240. * 3221.

I
.280. * 35:,9.
.320. * 388'1.
.360. .*' 4210,
.400. *

<l""j':i
,J_~-.



I
I

-_. - -- -.-- -.-'
r!~:: ~oo:~rl~:n

;,i}1t"'i': I::, !=i ,3::
·;~.09 10.07

(i"Hi':I) Jl=l ,c)
.GO .50

5.33

5.50

250100 1:33,00

(n5A(~) ,1=1 ,8:~I l1i.3.5u 1191.50 11:39.50 1187.50 1185.50 1d3.50 1181.50 1175.00

ZU= 3.06 ZD= 2.08 ZC= .ao PORL~= ,00 GL= ,GO GS= ,00 \l~'1P= ,UO

u503= .1B POF:~.= I~'; G"iS=125.60 Ct~S= ,OOOD ~FR3= ~~:,l}t! LU~S= :GDI~ L~·~rC.;= li:=.u[i

IBp.-:: LOD !J.iC= 12.u CRi.= 5280.0 :;;1= 21.00 ~i,'= 52:0.!} C~\j\.}= .::'~5u u5!}i)~= ,!};j '_\'"iFCuF=

I [I

It!

,0

,i}

, I)

.0

':T - .~. -.
~U: .~Lt

.i21
I ~ 1?

,i 12
,114

.i 10
,108
iii!i it 7

,116

. iiI}
,1!)E;

,j j 4
. i 12

.0098

,0093
,00:;"8
,0098

.oon
i U,J

1U1 "

iO .~:

i 0.6
iO,5

10.4
j 0.4

-.-....
~u ~:':-.

H2= 78.83

15.6 1190.3 1175.0 i5.6 i184.7

15.2 1190,3 li751u i5.3 118Q,5
15.4 lLt'ijl3 ll75.0 i5,41184.6
15.5 11'7"0,3 117510 15.5 1184 ..5

1511 119u.j 1175,u i5,7 118~,7

600:3.2'1 i .000
5'125.44 1.000

62.30 ,~4 i .000
6304 1 O~! 11000

6080.05 i .000
6i55,75 1.000

'~. 40

1.:1! .)

i212.
1· 'ji i

... ..... I

12i3.

121 (I.

1209,
1208.
i207,

7,40

."'-,-.
o'1=j':: I

7G61,

/:::'11.

6?u i I

7216.

7366.
7440 .

7584.
7512.

.02D 4 0
.L120 4 D
.026 4 0
•020 ~ 0
.020 4 0
·020 ~ 0
·020 4 0

lu2u DBG= ,DUl ~ I 'OOU TEti= 15.5 t:\~.= .10 FF!"= ~IL! lii';=

1.020 .020 ~ LI

1.040 .020 4 (I

C3r:Q(I) ,1=1 ,5)
.uv 23u.00 470.vu

1.080
1. iOO

56 iii 20

:.3 1,060

I ~~. 1.HO
·)0 1. j 60
59 .180
60 .200

ILJ!f1=:

I
I
I
I
I
!I
I ;;..;~



.U

.104

DHH KIT AL.b,~" "-,". '"
Hi U~"~

}L!.~ I!JU!'?:;

l!J.::~ .u098

80 FfPnL81
1519 1190.2 1175.0

}6,2 1!?0.~ ii/S,u

16.0 i19G.~ ii75,G

Q8 SUB

0513.72 ! ,;]u;)

i2u6.

l~Ol .

1205.
1104.

//f..'i.

I
I 6!

c..::

64

I 65
60

1 25,5

25.5

1 25.5
1 25.5

1 25.5

2 25,5

~ 2515

1 25.5
1 2515

1 25.5

2 ~5,5

] 25.5

1 25.5

25.5

-"= r:'J ":'.; •.,;

! 25,5

i 25.5

! 25,5

l 25.5

! 25.5

i 25.5

:o,r: i:'
f. ...il ...!

,- ~.c :
:. ::'.J, ..)

2 25.5

2 25,3

j ?~ 'i

~ 25.5

1 25,3
1 25.5

1 23.5

! 25,5
1 L5.5

1 25.5
1 25,5

1 25,5

,201

.197

"l,ttl

11/7'

liB9
1 j 93

.210

.219

.221

121 i

.186

IL~·3

1t-·jL

,236

,201
. ~j}2

.2i !l

.205

.207

.24i

.208

.L20

1240

.235

.238

.243

1193

.186

E8.

,210
.211

~ • 0,

• i /!J

.221

.L3.:.

.201

1225

.2.35

.204

.205

1232

,228

.240

,244

1229

12~3

.222

124i

.220

.22r

.242

~S.5

C.lj ,009:3
7. '? .0ij~·S

9.2 .009B

6.2 .W?:3
8,1 ,0098

i.8 10098
7,8 ,Q(i98

716 .0098

1./ .0098
/17 .0098

:3.4 .tiU7'&
8.3 .D01S

""0 ,uti:i3
7.5 ,OO?8

lu.l .0098

1(1.0 .UL:"!::;

iO.O lu09S

10,0 .l!C~9B

10.0 .009:3

145.

.;
,~

,4
J

.IJ

,4

..i.,
.4

.4

.4

"IJ

.4

.4
,4
.4
.4

.4

.4

.4

15

.J

.5

.5

.5

.5

.5

28,5

25.0

,- ;
I.' ,

7.8

24,5

18.9

20.L;

18,5

1/.;3

28,0

10.4

20.4
2D.8

26.7

27.6

19.2

27,1

i i .4

21.6

28.9

25.0

SO.3

3J. :1
34,0

34 I 7'

35,9
jJ.4

~i.6

32.1

36.4
:36.8

j~.c l!?ti,l 1175.0

36,0 li90,O 1175,8
36,4 1190.0 1175.0
26.: 11~O.O i175.0

~7,~ li89.f !175.0

38.3 118?9 1175.v

40.8 118~,8 1175.D

~5.5 11SY.6 j1721u

38.1 ii8~.~ ii?5,u
39 I 1 1189,~' 1~ 75 .0

42.9 liBt.; "75.0

q2.D 1189.7 1173.0
~2.~ 1189,( jj75.D

37.5 ilyv.G i175.0

3D. u i 18~ .3 i 175, U

46.4 jlS9,5 i175.D

44.2 1189.6 1175.0
q~.o 1189.6 i175.0
45.1 1189.6 i175.0

51,y ~i89,~ 1175/

4(.~ 1127.5 1175.0
47.7 1129.5 ·175.D

54.5 1i 8S' ,1 1175 I 0

48.7 1189,4 ii75.~

49.1 11'3'i.4 !!75.0
4~.0 1189. 1175.0

50.5 1189.3 1175.u
"1.0 1l8'7,~ 'i7S."j

52.9 1189.2 1175.0

53,8 1189,j 1175.0

55.3 1185:.1 1175,0

52,4 li8~,2 1175.v

53.4 1181.2 1175.0

54.3 1189.1 1175.0

7664.12 110DG

7574,27 1,DOD

triO ,:3i 1.000

rIO.j.Ll 1.0UO

827t: I 1"1 i I !j(!I)

8:325.f~lj ! .GOO

7757.36 1.GOD

7852.48 ! .ODG
7';;00.04 ;. t!l!!j
79": .48 i .liOO
7995.(17 1.000
8042.51 1.000
8u89. '?2 1.000

3:i25.ii llUOO

8j~4.40 l.uOO

8tl;?7.~j }IVOO
87~3. 7~1 i I uOO
=(;;'.:;..;: 1, ijOO
;38:34.80 11 (!O'

';'[,' q.58 1.000
9059.08 1.000

S46,5 I 29 1, (!!j!}

8512.80 1.000
8559,29 1.G0G
8605.60 1.000

~'57v I 75 1,000

9234.J! ~ .!j!jD

'1L71.44 110DD

ns2.96 1.GOG
9405.20 1.000
'7q~7,j3 LOOO
1488.74 1.000
:;530.01 1.000

1189.

119/,

i17B.

il"i~ ~ ·oJ.4 •

i i 91.

1i 98,

1i 73.
lii4,

1199.

i ,--
l 1 i l •

; 152.
!181 .
1179.

1192 I

i20u,

1184 .
1186.

1195.
1194.

:~. 7

1175,

1i67 I

1171,
1170.

1160.

11601
1159,

i140,

1164.
1163,
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HQFRS OUTPUT DAMBRK EAST
HQFRS OUTPUT DAMBRK MIDDLE
HQFRS OUTPUT DAMBRK WEST

SBFRS OUTPUT DAMBRK NORTH
SBFRS OUTPUT DAMBRK SOUTH

APPENDIX D

DAMBRK OUTPUT
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DAM 8 R K (tm)B 0 S S
=--===---====--===

=====-=-===---===--=

1I0ss UAMBRK v~rsion 2.0u
?~uJc~T TITL~ HQFRS--~~ST 6R~Ch (13-88j
PROJECT NL~BER : FILE: HOEI .D8~

I
I
I
I

Copyright (e) 1988-89 Boss Corporation
Ail Rights R~s~rv~d

Version 2.00
Serial Number 00104i9.200

Licensed to Carter &Associates

80ss ua~8rK (tm) is an ~nhanc~ci v~rsion of rrofessor D. L, Freari!sI 1988 ti~S ~1BRK program.

1__ 0.0;";ER
::il.L'iJ., : :

I 80ss Da~8rk (t~) is a C~~p]fX program which require~ engineering ~x~erti~e
to use correc1ly. Boss ~crporatlon assumes a~so:ule:y no respons:ol Iity
Tor tne correct use of this program. All resuits obtained should be

I c~r;fujlY examined b~ an ~xperienceo professionai engineer to determine
It 1hey are reasor:ao!e ana accura1e.

I Although Boss Corporation has endeavored to maKe 80ss DamBrk error free,
the program is not and cannot be certified as infal] ibie. Therefore, 80ss
Corporation maKes no warranty, either imp! icit or expl icit, as to the
correct performance Dr accuracy of this software.

I In no event shai i 80ss Corporation be llabie 10 anyone for special,
col1atuoa:, incidental, or consequential co1!1:oages In cor:r:eClic,n ('jith oro

I arising out of purchase or use of this sotlware. The sOle and exciusive
I iabii ity io 80ss Corporation, regardless of the torm of action, shaii
not exceed the purchase price Ot this software.

I

PRO,IECT liTLE

I PROJECT NUr15ER
DESCRIPT10N
EriGlNEER

I DATE OF RlN
TiME OF RL~'i

HQFRS--EAST BRtHCH (13-88;
FILE: HGE: .DBK
EAS! 8REACH PIPING STARTS NEAR MIDDLE
CARTER ASSOCIATES
i 0/25/1~'90

10:42 am



II
80SS [~8RK version £.UV

PROJECT TITLE : HQFRS--E~ST 8?~~Ch (13-88)
IIpROJECT NL~8ER : FILE: HuEi.D8K

I
Uil~1 ~-li; '~;ft""",<;,), •r _ vn n \"'",,,':1':-11" I

------------------

rH!.it 2

II

II

II

Number of ~yn~~ic Routing Reacnes (K~~)

Type of Reservoir Routing (KGI) (oyn~~ic routing)

Number of multiple dams/bridges (MULL~)

No. of Reservoir Infiow Hydrograph Points (ITEH) 16

No. of Informational Cross-Sections (NPRTJ 0

II

II

II

II

II

II

II

II

II

II

II

Fiood-Plain Routing (KFLP) o (no)
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10/25/1990

RESE~VOIR VOL~1E vESCRIPTj~~ :

Elevation vs. Surface Area Tabie

.000
18.85D

114.80u
76.800
44.400

1221./UO

2975.000
2240.30u

(acres)

1428.30

1394.~~

1419.70
1408.40
1396.10

1392.60
1389 ~ 10 ."
1375.90

(ft MSU

Elevation Surface
Ar'ea

HSA(K) SA( K)

I CROSS-SECTI[~ NL~BERS CuINC!D2~1
WiTn UFSTREAl'i ut-i!1 FACE (l[Wn

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I



I
BGSS C~~BRK version 2.00

I
FROJECT TiTLE H~F~S--CrlST 8R~4CH

PROJECT N~~8E2 : FILE: n~tT.D8K

(13-88)
PAGE 4

~reach Side Slope (Z)

8reach Bottom Eleva~ion (Y8MIN, ft MSL)

Initial Elention of Water Surface CiO, it t1SU

I ~:~:~~~~-~~:_:~~~::-~::::~:~:-

I
I

1406.70

1: .7'7

1:}76,00

I
Breach Base Width (88, it)

Time of Breach Formation iTFH, hr)

420.00

3.10

RESERVOIR DESCRIPTlffii :

Top of Dam Elevation (HD, ft MSL)

Water Surface Elevation at Time of Breach (HF, ft MSL)

I
I -----------------------

I
1417.00

1419.70

Turbine Discnarge (uT, cfs)

Spi i iway Gate Discharge Coefficient (CG)

Piping Center-] ine Elention (COO, ft f1SU

Spillway Gate Center Elevation (HGT, ft MSL)

.00

.00

1000,00

Uncontrolled Spillway Crest Elevation (HSP, ft MSL)

uncontroiled Spillway Discnarge Coefficient (CS)

I
I
I
I

S?i LL!$i'1I iRE R,4TING CURVE :I ----------------------------
Head Flcl4
hEAD( 1) tiSPiLU 1)

(it) (cis)

I
.00 .0

1. 30 iu49.3
/"'. I J 2325.3L.OO

5.05 5551.8

I 8.05 i0718,6
11.30 15:377.7
11.60 15'180.0

I
12.10 17000.0



I
BOSS C~8RK ~Ersion 2,00

I
tl°u"Ji::I'"r TITOLt~ ,,,jje;:': __ i:2.C:7 'o·'D;:,;,r'H {, 'j :i-',,~;')," L.~. • ..~I,,~ ~ 0'." I\~ ,". _ ",-"

PROJECT NL~BEP. : fILE: HQEi,DBK

PAGE j

16/25/1 '?'?O

Routing Period (TEH, hr)

ury 8ed Routing Parameter (!WF)

8reach Development Exponent (8RE~)

.vG

1. DO

12,00

(cfs)

Upstream
Inflow
QI(K)

.00 9033.0 Il?"o

1. 00 iLt17.0 \1~O

2.00 13640.0 \~;o

4.00 22252.0 '1.000

6.00 33805.0 1(,0
8,00 SO/60.0 oV- 50'
9.00 42405.0

10.00 26254.0
11.00 16658.0
12.00 11904.0
12.50 10235.0
13.00 8883.0
15.00 52:37.0
i7.00 3630.0
21.00 331 i.O
29.00 1290.0

Hydrograph Time ]nter~als (uHF, or!

Hyoraul ic Radius Computation Parameter (KPRES)

Time
Elapsed
11 (K)
(hr)

I
I
I
I
I
I

I
I
I
I
I
I

I



I
BOSS DAM8RK v~rsion t.OD

I FROJECT TiTLE HQFRS--EAST 8RS~CH

F~OJECT N~~8ER : FilE: ~QET.~8K

PAGE :5

10.125/1990

(:,ubcr i t iea])

3

7

o

o

o (no)

Numb~r or Cross-S~ctiQns Entered (NS)

D~Nnstr~am Sup~rcritical Param~ter (KSUPC)

Numb~r of Cross-S~ctlonal Hydrograpns to Plot (NTT)

Cross-Sectionai Smoothing Param~ter (KSA)

Number of Top Wiaths Ent~reo (NCS)

Lands] ide Simulation (KSL)

Number of Points in Gat~ Controi Curv~ (KeG)

rjumber' of Later'al Infic'N Hydrogr-aprrs (Lu)

I
I CROSS-SEC:jC~S WHE2E HYDROGF~Ph REQUESTED :

\maximum ail~~ed = 6)

I
I
I
I

I 2

Il-W"~~'-' -i tAi I ~v 00fll..ir~o''i' l~L-"L-l1T I r,\'s-'"Ml'C~t_ IM I u Vl'~.. ", ,~~ ' •• ~L

------------------------------------

I
I

Max Discharg~ at ury.NnstreaITI End (m~~XD, cfs)

Max Lat~ral Outflow due to Flood Wave (QLL, ctsfft)

Initial Tim~-St~p Size (DT~1, hr)

.0000

.2000

I
Time at which Da~ Starts to Fail (T:J, hr)

Th~ta Weigh1ing ~actor (Fll)

.0000

.000

Stag~ Convergence Criterion (EPSY, ft) .000

Initial D~~nstr~,~~m Water Surrace Ei~vation (YLti) ft MSL)

I Slop~ of Channel Downstre~u or Dam (S~1, it/mil

.00

.DOOu

I
I



1
80S5 ~~8RK ~ersion 2.00

1PRujECT TITLe : HQFRS--[~ST BRS4CH
PRDjELI NL~8t~ : FILE: H~E1IDBK

(13-88)
PAGE 7

10/25/1990

.DOO

.000

.000

.030

10.000Cross-Section Location (XS(j) I mii

Flooding Eie~ation (FSTG(I), ft MSL)

Reach Contraction-Expansion Coefficient (FKC)

Minimum Distance Between Interpoiated Cross-Sections (D:~1, mii

1 l"r:OSS-SECTiON NUMSE?- :

1
1
1 DOi,vN:3T 2E.<4i1 REACH rMi8ER :

1
1
1:~~::~:::~~:~-~~:-~~~~~-::~:~~~~~~~-~

Eie~aiion Channel Channel Storage Left Left Right Right FlcM Path

1 lOP Mann ing lOP Top "'Mann ing Top rhnn ing Sinuosity
Width n !,1idth Width n widtrl n CDerL

riS(K,I) BS(K,]) U1(K,I) 8SS(~,I) BSL(X,I) [~L(K!I) BSR(K,ii [~~(K,I} ~NC(K,j)

1If~-~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
137"6.00 2.[1 .u400 .0 .0 .0000 .0 .vuOO j .OOOij
i376.10 500.0 .0400 .0 .0 .0000 .0 .0000 i.OOOO

11:380.00 900.0 .O~OO .0 .U .0000 .0 .0000 i .0000
1384.00 1450.u .0400 .0 .0 .0000 .0 .0000 1.0000
1388.00 1750.0 .0400 .0 .0 .0000 .0 .0000 1.0[1[10

11419.70 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1428.30 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1

1
1
1



1
SOSS DAMBRK version 2.0D

I r~QJECT TITLE : HQF~3--~AST ERbACH
FROJECT NUMbEr. : FILE: HQET.~bK

P~GE 8

iD/25/1 ~90

Cross-Section Location (XS(!) I mil

Flooding Elevation (FSTG(]), ft MSL)

Reach Contraction-Expansion Coefficient (FKC)

!ni~iai Water Surface Elevation (YD, ft MSLi

1000

,J30

.uuO

2

2

Minimum Distance between Interpolated Cross-Sections (D;~4, mil

Dot:iNSTREAi'-1 REACH NIJ1BER :

1
['RuS~:'-EE~ll 0:1 NlliBtrt :

I
1
1
I
1
1:~~:~~:::~~~~-~~~-::~::-~::::~~~~~~-~

Eievation Ch~nnel Channel Storage Left Lett Right Right Fic~ Path

1 Top Manning Top Top rhnning Top Manning Sinuosity
l~idtrl n WiDtfl Width r, Width n CoeH.

H~(Kll) BS(K,!) CM(K,!) 5SS(K,]) 8SL(K,]) CML(K,!) ~~K(K,l) CMR(K,!) ~jC(K,])

. .. MC;l' i " t " {.+ ", { ~ . ) { .;, . ')

IIJ~-~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1375.00 2.0 .0400 .0 .0 .LlljOO .0 .000ll j .0000
1375.90 500.0 .0400 .0 .0 .0000 .0 .000(1 ; .OOLIO

11380.00 900.0 .0400 .0 .0 .0000 .0 .0000 i .lJljOO
1384.00 1450.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1358.00 1750.0 .0400 .lJ .0 .0000 .0 .0000 1.uijuLI

11419.70 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1420.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
1

1
1
1



I
BOSS DAMBRK version 2.00

I PROJECT TITLE : hGfRS--EASi BREACH
PROJECT NUMBER: FILE: HQET.DBK

(1:3-88)
F'HGE 9

10/25/ i :;-:;0

CRJ3S-SECTI[~ DESCRIPTION :

Cross-SEction Location (XS(I), mi)

Floooing Elevation (FSTG(I), ~t MSL) .000

.000

1359.00 2.u .0 .0 .0
1360,00 400lu ,0 ,0 .0
1364.00 1100.0 .0 .0 .0
1368,00 1500.0 .0 ,0 10
1372.00 2300.0 .0 ,0 .0
1376,Ov 250ulu .0 ,0 .0
1380.00 2800.0 .0 ,0 ,U

Elevation Channel Storage Left Right
Top Top Top Top
Width Width ~j i dth Width

HS(y.,]) &S(K,i) BSS(K! Ii BSUK I I) BSR(KJl)
',f t fiSL) (ttl (f t) (f t) dt)

I CRuSS-SECT IG!~ NL.ii1BER :

I
I
I
I
I
I
I
I
I
I
I

I
I
I



I
BOSS C~~8RK v~rsion 2.00

I PROJECT TiTLE : HQFrtS--EAST brttHCM (13-88)
r~OJECT N818ER : FIL~: HueT.D8K

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

PAGE 10

1u/L5/ i S-·~·[l



II
80SS [~1BRK version 2.00

II rROJECT TIT~E HGFRS--E4ST 5REqCH
PROJECT NL~tER : fILe: ~QET.DBK

(i3-&6J
PAGE 11

Interp.Down

II uiST~~CE BETWE2~ INTERPOLATED CROSS-SECTI~~S
(Mi) THAT WILL BE USED IN W1PUTATi0NS

II
II
II
I

Reach Section
Number Distance
1=1,NS! DXiH j I

101.0000
2 .0300

Total number of cross-seciions (original+interpoJated)

II Maximum number of cross-sections al1~~ed

II

11

300

II
I
I
I
I
II
I
I
I
I



I
80SS DAMfRK version 2.00

-;;if '--.- TI~' ~ ;.jjF-"-· ~A"'T ·'R -"-.,, 'j- -_.

I r"U~tt,1 , ILt : "l. ~;)--~;), c"cH·A1 C:j-tio)

PROJECT Nl~BER : FILE: rlGET,08K

PAGE 12

I rlC/ilil i~TA ~i~'';M'''ij'" •_ I, 1Ii>. ~~,."'"I •

--------------------

lu,OuO 1376,ljOO
2 10.030 1375,000 ,030 33.334
" 10.300 135·i.OOO '1 ,270 59,25'iJ i..

Cross Cross Bcd torr: RE.iCh Re.jch Reacn
Section SEC t i on Eievation NumbH i o r.i,;' h Cii .-,r,,:

-'''';j '." ~, "r",

r~ur.;oer Loot ion
(mi :> (f~ MSL) (mi :> (+ t./mi .I

II

II ~~::~=:::~~~~-:~:-~~~=~-::~~~~~-

I
I

~~~~jNG: Slopes greater than 50 ft/mi may cause supercritical flcM

I
I
I
I
I
I
I
I

I
I
I
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BOSS DAMBR~ vErsion 2.00

I FROJEC7 7lTLE HQf~S--~AST 8REACH
r~GJECT N~~8~2 : FILE: HQE7.DBK

fHGE 13

10./25/1990

I
I
I

Darrtl
8r- idg~

Revis~o

Cro~.s

S~C t ion
Numb~r

I
I
I

I
I
I
I
I

I
I
I

NumD~r of lnterm~d!ate Cross-Sections (r~~(NS))

Number of Time Steps \riiU)

11

16



IIBosS ~lBRK version L.OO
fRQJECt tiTLE : HQFRS--e~SI BREAC~ (]3-88;II ?RGJc~t NL~BER : FiLt: HQEt.D8K

PAGE 14

I iNJTjAL CONDEj()NS TA8Le :
--------------------------

j1

12
12
12

11

ii
1i
Ii
11
11

12
11

12
i2

11

11
i 1

11

11
11
i 1

o

o

o

Froude Iteration Iteration
indicator Count for Count for
(0 = sub) C~~puijng Cc~puiin9

(1 = sup) Nrrni Dpin Crt] Dptn
iFF; jlN lie

.95

.95

.97

.'i3

j .00

1.05

1.01

1.07
i .08

DEfC

i376,95
1375.95
1374.i 9

i 36i .:35

1372.42
1370.65
!:368.89
1367.12
1365.36
1363.60

1360.08

Cr·i t ica i [r it j cal
Fi O!.~

Water' Dept;-,
Eie'Jation

Fi eM

dt MSU (to

1. 12

i .22

1.39

i.E:
1.15
1.17

i .25

1. i8

1.28

Fiow
fior'ma!

1377.39

i374.35
1372.60

i367.31

1376.12

1370.83
1369.07

1~65.56

1363.80
i3c.2.03
1360.28

Nor'mal
Fiow
WE! ter'
Eievation
'rN uEFt4
(it MSU (f tJ

10.0UO
10.0~O

10.090
10.060

10.3u0

10.120
10.150
10.180
10.210
10.240
10.270

Cross
Sect j en
Location

"./:
rd

2

4
3

6
5

7
8

10
11

•

-ross
ed i on

I 'umber

II
--------- --------- --------- --------- --------- --------- --------- --------- ---------

I
II
I
I
II
I
I
II
II
I

I
I



I
juS; 0AMB?-K VErSion 2.00

I ;:;::i)J~CT ,ni..~ i;ijF?-S--r:F;~3T aR~~Ci;

FR0jEL.1 I~L~18E~ : r 1Lt:: HGt: I D2K
(!3-88.i

rAGE 15

1tV 25/15'j'O

I
I

iniiiai water Surtace Eiev. at VownsIream tno (Yf~~, it MSL)
init!;i F:~A Depth Gt Dc~nstrearn tno ~Ut?J ttJ

11
1300.277

! .277

Cross Cr-os-s r I CIl...J 8acK!Ad tE'f' E;.~c KI,.'Ja t~f' j tn~t i on
Sect lOr: Section (·jater LJa tef' Count Tor
i-juiTlDH Loud Ion Sur-tace Depth ComplJt in9

Ei e'Ja t ion 8aCK!r'Ja. ier-
:;( !llL YIL L.'t~ iTS
(mi ) (cis) I, j~ i-iSL) I~ f i :;I

I -------------------------------

I

I
I
I

10 10 '-1-'''' 1000 0 j :362 042 ';::.:4 ~(.{U J

9 10 .240 1000 .0 1:363 7:~5 1ILii!J 4
8 10 .210 1000 .0 1:365 558 1.225 4

10 180 1000 '"I 1367 ,21 5 .204 4.U

6 10 15(! 1000 .0 1:369 .078 1 189 J

j 10 l~u 10UO .u 370 .b:.i/ 1 1/0 4
4 10 .090 1000 .0 i 372. 'JOO ! 1c= 4,J.J

3 10 IO:~G i l!UO [I 1374 .3t,u 1 138 4
.' lG l'O-'n 1U!jO I L! !37~: ,23 1 1

.-..-. 4IV.,)"

j U.UOO 1000 .0 14ij6 70u 30 700 0

I
I
I
I
I
I
I
I



I
30S5 :~~8RK version 2.JD

I P~uJ:CT TiTLe HGFRS--EAST 8R~~C~

r'ROJECf r'fL?18E~~ : ~ 1LE: HuEI. D8K

:=AGE 16

... - .. _.
:~.1/~:·/iJ7U

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

low·p.
Cr'o:s

Yi( 1)

(ft r1SU

14u6.70 1000,0
1. 1376.12 1000.0
3 i374 ,.:; 1[!LID .UI·JO

4 j372.6ij 1Oi~!O ,0
5 1~:70J84 1000.0
6 136?08 JOOO ,0
7 1367 .32 1000 .0
8 i '~iS ::: ~ iOOO .D.vO..... ..)l..'

9 1363,80 1000 .0
(I 1362.04 1000.0

11 i:j60 12& 1000 .0



I
I ?RujEC7 TiTLE HQFRS--c.4S; D~:fl~H

rRO,jECi ijl~18E2 : Fj l.t: rlilET .D8~:
I~ i:j-88)

PAGE j 7

10/25/ j 7'90

I lime to Failure (TFH, nr) 3. j 00

Time to Start Ot Rising Limb of HYOiograpn ~TFDJ hi)

I
I
I
I
I
I
I
I
I

I

I
I
I

,LGO



1
: -. /.-.~ I: --

l !.Ii ~2V 1"1'': l:

1
1

- - - - - - - - - - - - - - - Nt:<! CfCi_t - - - - - - - - - - - - - - -

1
1

.0000
Time Step (D1H) 12000
NUffiDer Ot lterations Kequired atter Time Step Reouclion (11E~R)

riow ·i~ Jpstr·~.~rr: End of {'ieoe: (rjU(i), cf~.} 1000.(10
L'Jater- cie1iatlon at ;jp:.tre~m End Ot f10dei (YU(l), -it tf:;L) 1406,/0
Fiow at Dovi~s1r~a~ End oi Mod~) (QU(N) I cis) 1000.00
!~ater Eie',.latlon at Dc~/~nstrt'am End of t'1odel I\YUU'f), ft l'1SL) 1360.28

Char:n~i

Bot tCr.1:

01sCnarQe ~rDuoe

VOlume Numbti Above

Condition Reservoir
[oetf.

Mannings Contract! Height

lnciuding

T,-.,r., ._.y

t,j idth
t4 idth

L:flanne i
lOp

L ;c 337 513. 51 3 1.ljOO .040(1 I ;jQ l!tl I:! u 1 1

2198 3:3,~ 51)4 5li4 1lOt!'· ,u400 Oii Ou .0 ,15 1.2
3.0: 333. 496 ~J·O i IOOl! 0400 ,u2 Oli u 6 j :::

:3 02 23i 488 ~t;::; 1 Ut.11j ,ll4uC! !jij GO ,0 ,Co 1 ,2
~; .05 328 479 479 1.OOV ,040[1 l!D !iu ,u ., 1 'j..
.3 , (It, .327 ~72 q72 : ,000 0400 I)!) !)O 0 ,.J 2
3 L!Y ';.1'; 46:3 463 1 .0iW 0400 00 00 G ~ j 21.Ji,. ....

j ,09 :324 457 45? 1•U!jO ,040!j •(lij ,00 ij .6 1 .~

:3.14 318 448 . 448 1.000 0400 .00 00 .0 7 i 3i 360 128
1362.04

ti~'Ja.tiCtn

Location Surface Velocity Area

I.
.;\',1) Y i.J H ~ o! 11~luL!O Ctit1 :=KC !A~~·.,.lHT Dl:ji..) r~O DEPTH

1If~~----- ~~~-~::~- ~~~~=~--- ~=~-~:~-- ~:~~----- ~~~~----- ~~:=~---- --------- --------- ~~~~----- ~:=~~~~~~ --------- ~~~~-----
;0.000 140:,.7u .02 48:03. 20i5. 20i::'. LOOn .0400 .00 .OC! 16.5 .0 30.7
10.030 i376.12 2.~'4 ~40. :'Lt.. 522. l.OuO .0400 .00 .00 ,i) .e, ].1

110.060 1374.36
10.090 1372.60
10.120 1370.8'.

1
10.150 IJ6°.08
1G.180 1367.32
10.210
10.240

1iO.~70
10.300

1
1

Maxi~um Froude Number (FR~1)

Cross-Section of Maximum ~rouae ~unber (IFR)
Minimum Froude Numb~r (FR~)

Cross-Section of Minimum Froude Number <IFM)

ij

1

1
1



I
~oss ~~i8RK version 2.00 FAG;: : 'of

HuFRS--cAST 8RS~CH (i3-88)

I
I
I
I

- - - - - - - - - - - - - - - NEX""T Cr'CLE - - - - - - - - - - - - - - -

Time (TT) .GOOO
Time Step \DTfi} .2000
NumDer Ot Iterations Rtqu:rea a7ter Time Step Keauctjo~ (iTERR)
Flow at Ups~ream End 01 MOde! (QU(i), c-is) iSOG.OO
Wa~er Eievation at Upstre~~ Ene of Madej \yU(l), ft MSL) 1406.82
Fiol;J at C'of)Jns.trE."m End of node i (QU(N) I c-is.) lC!CIL! .:JO
Water Eievaticn dL Downstream End oi Medel (YU(N>, tt MSL) 1360,28

'iIJer Wil t er· r I [!!:,~ f 1!],'~ Channel Top f 1C~.;l j'1ann i nQs Con tr'ac t/'· Height Dischar'ge Fr'oudt Oepth
.oLation Sur'face l)e] oc itl Area Top lJ! oth n Expan~.i on AbOt}~ ~jo i ume N~mDer A~c','e

I ..·
Eievation i/j idth Including CDe-if Inl tiai Ff' CiT; Channe i

Storage Condition Keser·'...IOlf· 80t t OIT:
'.; -) A Q E,T 1}t:1000 i]-!'j FKC \i4;Hi -)} Si) FF~D tier;! ri.. " 1) I

11
1~1::1fiax imum froude Number' (F~(;M)

Cross-Section of Maximum Froude ~umber (lfR)
Minimum froude Number (F~i)

Cross-Sect ion ot t1 inimum Froude Number (j Hi.:'

10.120 1370.84 3.06 ~ -,.-. 49t,. ~·.i6 . 1.OU(l .O~OO I O~l I Uti .ii ,
1 .t..j,j,j, .;"1

10 150 p.~.~ i1::< 3.u2 331 488. 488. i .000 .0400 .UO .Ou .0 .6 ; 12
j I}. i80 1367,:;2 2.04 :329, 47'? , 4:=? I i .0U!j .Dill/V I !JL! .(10 I L! .6 i "-:'

,~

10 .LiO 1365.56 3.06 327 472. i.t/t.l 1,000 .0400 .00 .00 .0 .6 i
jO.2~O 1363.80 3.08 324. 4,54 4,~A . 1.!jOO .0400 .UO ,lJO .0 1
10 .270 1:362.04 3.09 324 . 457. 457 1.000 1(1400 I (ll) :00 .0 1
10.300 1360 .28 :3 .l~ 320 44<;'. 4~9. j .000 .0400 ,OU ,00 ,0 1.

I

I
I

~mJ) \Tt MSL) (ft!s) (sq ft) ~ft) (ft) (cfs) (ft) (acre-ftj \1tJ

III-~~~~~~ --~~~:~~; ------~~; ---~~~;;~ ----;~~;~ ----;~~;~ ----~~~~~ ----~;~;~ ------~;~ ------~~; -----~~~; -------~~ -----;;~~
10.&30 1376.12 2.'74 340. 522. 522. 1.000 .O~::ti} .00 .00 .0 .,j j.1

I
iO .060 1374.36 2.96 338. 51:::. 513. !.UOO .040C! .00 .00 .0 .6 i.1
10.090 1372.60 2.98 336. 51j4. ~04. i .ljUlj ,0400 .00 .DD ,fJ .e' i.2

I

i -m iter'at iLIn Elapsed uu t~ 1CI.;J Dam Breach hi lwa, t~r- ar'e~ccl 5r-e.Eh Flew dr'each Ft [!W tia te
oss Count Time From ~ja ter- 8ottc~'1l ::. t t!l.ja t ion :3ubmer'- 80t tom Lips-ream U!J tf i Di/J OVEr- Ano

,,~dion Vam Sur·faCf Ejtva~:(!n l~enc e wi d~r: Of Top Of "TurD!fIe
i~umber E1e i.Jatior: Correct \'lm Darn Fi c;~~

I K IT u(l ) ri2 "-(3 D SU8 28 QL!(l) Q82tl.H QC;IfOP lJ'·Tj.;:·

(hr' .: (c t s) dt IiSL} "
.( ;":S~) " f t 1··i.:L) T u (cis) (ct: .i .~ cf s) ': C1.;}

I •000 10fiG. 1406.82 1397.80 1376.12 1000. I) , o.

I
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I
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I
I
I
I

- - - - - - - - - - - - - - - NEXT CYCLt - - - - - - - - - - - - - - -

Time (TT) 12.0000
i iroe Step WTH) .2;jOO
Number of Iter~tions Required ~fter Time S~EP Reduction (jTE?R) 3
Flc~ at upstre~u End of Mooei (QU(l)! cis) 665i0.i8
WatH Elevat ion at upsu'eam End of tiode i (YU': 1)! it r1:3t.: 1339.32
FirM at ['ciWnstream End of :lodei ,:GUtJO lets,) 77773.58
~Jater' Elevation at DC';Jnstream End of ['jode! elViN)! it ,1SL:, 1366.86

Top
Width

WatH' F1LM F10!,~

Surface Velocity Area
Elention

Iver'
LocatIon

Channel Top FlcM Mannings Contract! Height Discharge Froude Depth
Width n E:~pansion Abol.;E lJolume iiuITIber Abo'Je
Including Coeff. initial Fr~u Channel
Storage Condition Reservoir Bottc~

y IJ A 8 8T Q*luuu Ctt,j FKC 1:p,,JHT DIS\} FRD DEnH
(roil (ft HSL) (ft/s) (sq ft) (ttJ (ft) (cfs) (ft) (acre-ft) \ttJ

II-~~~~~~ --~;~;~;; -----~~;~ ---~;~~;~ ----~;~;~ ----~;:;~ -~-:~~;~~ ----~~~~~ ------~~~ ---~~;~~; ---~;;~~; -------~; -----~;~;
10.030 1382.6'1 lU7 6009. 1269. 126'1. 66.511 .0400 .00 6.56 .0 .'i' 7.7

I ;~:~;~ i~~~:~; ~;:;~" ~;~~: ~;~:: :;~;. :~~:~~~ :~:~~ :~~ ::~~ :~ :: ~:~
11i.120 1377.44 11.1t, 6294. 1313. 1313. 70.269 .0400 .00 6.MI .0 ,) 7.8
10.150 1375.70 i1.i8 6:j'?8. 1':..)~ 1328, 71.520 .0400 .00 O.ot. .0 .9 7.8

I 10.130 1373.93 11.24 6476. 1340. j:~40. 72.769 .u400 .00 6.62 .0 .9 i.:j

10.210 j~/2120 11.22 6598, 13501 i~i501 74,u20 ,u40!} .00 :5105 10 .9 1.9
iO.24u 1370.42 11.33 6641. 1365. 1365. 75.::70 .G~GG .00 6.62 .0 .5' 7.9

I :O.~7~ 1368.73 11.22 6822. 1j~:" 1385. ?6. 521 .0400 .I}O 6.68 .0 . '1 7. 'i'
10.S0U 1366.8,5 11.50 6762. 1386. 1386. 77.774 .0400 .00 6,58 .0 \; 7.'i'

I

Maximum Froude Number (FR~i)

Cross-Section of Maximum Froude Number (lF~i

Minimum froude Number (FPh)
Cross-Section of Minimum Froude Nu~ber (IF~)

.92
11

.25

-m Iter'<itic,n Elapsed DuH IOl.~ Dam 8r'eac h iai iwater Br'e ac h Breacrl Fi C"..I Br'each F! C!!ll Gate
ss Count Time From Water' Bot tOil': Elent ion SU~l:tr- Bottom UpstrEam Outf j OliJ O'~er' And

;:t'ct j on Darn SUi·f ae e Ei e'J,d ion ger:ce Width Of Top Of Turbin:
r~ulT:ber- Ei el,,'a tic:;: Corree t. Dam DaHl FictW

I K iT Q(1) H') 'is U SUE 8B fkl( 1) QBRECri Q(r..iTO? GGThR
(hri (c +s) {ft MSL) (It ,'I:;LJ (it t1SL) (ftl (cis) (ds) I~ ct si (c~·:.)

3 12.0uu 66511. 1389.32 1376.00 1382.69 1.00 4:u .00 66511. 66511. o. D.

I
Normai ized consErvation ot mass as per-ceni of maximum ti~;J

in reach = -.04
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1;: 11'.':1. r ~ i= :-, '~u'~\;M,,;;'T' ,
__ !oJ ............. .... ,li Inn I

---------------------

,00
.00

.00

.00
.00
.00

.00

.00

.00

.00

14.32
j 4.17
14.06

14.55'
14.44

!1.400

11.4DO

11.400

11.400
11.400

11.40D

11.400

85:324

18544?
185462

i85381

185428
1854,j,~

i1ax Imum Tirne ID f1ax !ffiUm ~:OOQ 1m€' Ie!
FiGW r·1ax imum F1OJ.'i EleBt ion JODO

!381. 48
p70 k;'

1377 .9i

I,C~': Max lmum

_ct i on St'~QE

Location E1evation Stage Velocity ieVa1!On

~';;:;;; ::;;~;:;; '::;;;;;; ::::;:;;; :;t~:;:;; <::_:::;; ::::__:;;

10,03D 1:386182 1854i,j 111~Dll 15,23 ,00 100

I 10.060 l.j85.05 1:35478 1i.~DO 1:'.L''t .ljO .GO
10,090 1383.26 18547:3 111400 14,90 ,f)O ,00
10.120

1 10.150
10.180
10.210 1376.12

1
10.240 13/4.24
10.270 1~/2.55 185353
10.300 1270.76

I
1
I
I
1
I

I
1



PROJECT TITLE : HQFRS--EAST BREACH (13-88)
~ 1PROJECT NltlBER.: FILE: HQET .OBK 10125/1990

1
CCt1PU1ED WATER SURFACE ElEVATHtiS AT REQUESTED
STATI~iS WHERE HYDROGRAPHS' ARE PLOTTED
------------------------------------------------

Water . "Water' Water Water Water Water
. Surface Surface Surface. Surface Surface Surface

Elevation Elevation Elevation Elevation Elevation Elevation
~ Y~(K,l) YCCK,2) "YCCK,3) ~C(K,4) YCCK,5)" YCCK,6)

(ft HSL) Cft HSL) (ft HSL) (ft HSL) (ft HSL) (ft HSL)

Elapsed ~tation 1 Station 2 Station'3 Station 4 Station 5 Station 6
Time

TIP(K)
(hr)

1
--------- --------- --------- --------- --------- --------- --------- ---------

I me
ep

Count

. I

. ;

" '; ~~;\

,. "

.4,' ..

"

.,,~

, "

...

"

; .

. ..

,.'- .:

, ,

",

"". '0

'.}.

~ -,

. . .~)

. .

,-,

~. r:,

J'

J .... : _ '1'..... ,....~

I · 1 :. .000 1406.95 1376.12 1360.28, ,.','
2 .200'" 1407 1°7 1376.12 1360.28 'I.
3 .400 1407.20 1376'.12 1360.28

1 4 '.600. 1407.34 1376,12 1360.28
5 ••800 .-1407.49 ,/ 1376~12 1360.28,
6 1.000 1407.64.; 137.6.\2 . 1360.28 ' ".' . ~.

1
7 1.200 -. '1407.80 • ;1.3,76.12.,1360.28 ':!'; '>.' , , ,'.

'.. .8 .' ~ 1;400 1401~'96 ':,.'1'376>12,. 1360.28 ',: .... " ';"''\'.'- " .,' ..
. 9 04; i'~600'" 1408.13 A"~f376.12 "1360.28 -'..::~<:.. ~~.' ;. .~' ";' ~..,. :?;;.. ":'. "~" ~

.... _. ~: .... .~. _" • I ~ •

·10 1.800 . 1408.29 '1376.12 1360.28 ;" ... , --+-."," ,,-,' , ',' ;'; •1 11 2.000,'::..)408.4~ 1.376:14' 1360.29' .- .,j, : ' .,'" ,: ,'4 '.

12 2.200 "'1408.63, 1376.20· >'1360.34. , ,"
• .. • • • r '

13 2.400 1408.82 1376.25 1360.41

1 14 2.600 140~.0~ 1376.31 1360.47
15 2.800 1409.20 '1376.36 1360.53'
16 3.000 1409~40 ':1376.41 136,0.59
17 3.200' 1409.60 1376.46 1360.651 18 3.400 "1409.82 -; 1376.52 1360.71
19 3.60L 1410.03 .' 1376.58 1360.78'.
20 3.800' 1410.25 1376.64 1360.85'1 21 4.000 1410.48 1376~70 1360.91.,
22 4.200' 1410.71 1376.75 1360.97
23 4.400 1410.95 )376.81. 1361.03

1 24 4.600 1411.20., 1376.88 .1361.10
25 4.800 1411.45 1376.96 1361.19
26 5.000 1411.71 .1,377.04 1361.27 '.?' -,

I
', ,27 5·fOO .,:.1411.97.:q77..~1., 1361.35 . .

28 5.400 1412.23 1377.19.1361.43. .: -.... "; .
29' 5.600: 1412.50 1377.26 '1361.51, .., ".',
30 5.800, 1412.7~, '1377.33 1361.59"

1 31. 6.000.' . 1413.06 " 13'77:41' 1361.66
32 . 6.200' 1413.34 1377.48 1361.73
33 6.400 1413:63 ·1377.56" 1361.82
34 6.60~, 1413.93~-~1377.65 1361.91

. 35 6.800. '.1414.-24: 1377.73 _ 1361.99 ~

36 ' 7.000 1414:55 1377:82.": 1362.08 . ;)(~ ':: •.
37 7.200" ',l,414.?7;, 1377.91' 1362.17. ":t";'~••

38 7.400. 1415.19 '" 1377.99 1362.25'·, _. 't",,;
~ u· 1 .)

39 7.600 1415.52 .1378.07 1362.34
40 7.800: 1415.85 ,1378.16 1362.42"
41 8.000 .1416'.19 i378.24,' 1362.50 ....
42 8.200. -~416.52 Q78:·31 1362.57
43 8.400 : 1416.82 '1378.37 1362.63
44 8.600" 1417.10 • 1378.42 1362.68
45 8.800 1417.36, 1378.69 1362.89
46 9:000' 1417.57 1379.30 1363.42 .'

~ 'j' .

47--9.200-1417.69-..z..1380 ..14--1364.16--- -----4t-- - ,.-,---.---- ----

48 9.400 1417.71 1381.1l 1364.96
49 9.600 1417.59 1382 ..10 1365.81
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"

:.-,
, ..-

.~ ..

"

, ,

" --

, "
• ~- ;1'(

, >

, ,.,.' . ~

<,
~..... . ~

••• -. l"..

+' 1j.

,,_ •• J'

: \ :
..0'. ; ..

',::' :'~

; :. "J"

, "

" ,
",

"
,...

-, ,
"/." ..

....., ;.1

lime
lli!tep

Count

I -

Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water Water' lhter Water

, Surface Surface Surface Surface SUffac~ Surface
I i ~'Elevation Elevation Elevation Elevatibn Elevation'Elevation '

TTPm 'i' YC(K,l) YC(K,2) YC(K,3) YC(K,4),. YC(K,5) , YC(K,6) ,
(hr) (ft NSU (fLHSU (it HSU. (ft NSU (ft NSU (ft MSL)'

1------- --::----- ----=--~- :~------- ------~-- ---:~---- -----:--- ~--------
50 '~.800 1417.30 ,'1383.08 '1366.68 ,', ' .' ~,!, ,',

51 10.000 1416.76 ~384.55 1368.04 ~

52,. 10.200 \1415.96 1385.11' 1368.83
53 10.400-1414.98 - 1385,.55 1369.32
54 "10.600 1413.79' 1385.97, 1369.82,-
55 10.800 "J "1412."37 :'1386.31 "1370.19 '" ~.'
56 11.000 1410:68 1386.57 1370.49 ~~:~0;;- ,,', '"
57 ,il)OO~ 1408:66 1386.74 ,!370.67 "

, ", 58 '11.400' 1406.20 1386.82 1370.76 ;" ':. '" " ';- . ,'"
59 11.600"~ J403.05 1386~.70 i370.64
60 11.800 1398.39 1385.72 1369.69

.' . ~ .

"

.; ,

"

.. .

.... _t.' I

: .•.~."" ~i :..".... :\ ..,. .
.. " ,s .1 " ,

• ... ~rJ

, .
" ..'... ~ ~ ,';'. ~

}o .. ',., ... :'0(, "
" ,

-:' :.~: -::"

• ',I-

-. '

'"
"'. :',

• ~ t ..
., '

"! ., .
"-,

, '.. '"" , ....
..:

I,

I
I

. I;- "
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I Cil1PlITED DISC~ARGES AT REQUESTED
STATIONS WHERE HtDROGRAPHS ARE PLOTTED :

.;. : ...; •• 1 •
; ,

,1 " ••: •.~

t.

- \

' ...
'..

. .; ..~ '. .
.',:.10 ~~,'

r. .. •
......~ .,.' -

.~. ....

. ..
. . . ~'

..•..• ~ I ~.

,'" '. ~$ ~ I} ~
. ,

'. ::;
~.

. ~

"~

.
'r.

.
. .~'-

/ .

<-

t.
L'.. . -; ~l:'.

.'

".. \
.. ,\-t" "

r. .

.•.

,
, '. '.
; .c

". ~i

.... ~ '",' ~,:

"

, .
>

Elapsed Station 1 Station 2 Station.3 Station 4 Stati~n 5 Station 6
Time Discharge Discharge .Disc~arge Discharge Discnarge Discharge

'. "

TTP(K) GC(K,l) QC(K,2) QC(K,3) ~'QC(K,4) QC(K,5) .QC(K,6)
(hr) .': (cfs E3) (Cf5 E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

Step

lunt

I
I

, I • •11------; -----~~~~ -----~~~~ -----;~~~ ----7~~~~. ----~---- --------~ -~--7-~-~ ": :
" 2 .200' 1. 00 : 1. 00, ' 1. 00 .' .• ': ., . ....

3 .400 1.00.: 1.00 . ·l.00 . . , :. '" t'

. 4 .600.: '1.00~· 1.00 J .00 , ,,"
S .800 1.00 .. ~. "1.00 .1.00 . ~{

6 1.000 - 1.00 1.00< 'I :0'0
7 1.200 1.00 1.00 . 1.00
8 1.400 . 1.00 1.00· 1.00
9 1.600 LOO 1.00" : 1.00

10 ' 1•BOO 1•00 . L00 1.00
11 2.000 :1.05 1.05 1.03
12 2.200 1.19 1.19 _~ 1.12

·13 "2.400 '1.34 1:34 '.- 1.28 .,;-
'f

14 2.600'. 1.M·· 1.49·. ,. 1.43
15 2.800" :'1 :64 1.64 ..•.. '1.58
16 3.000 ~ 't .80 1.80.'1.75
17 3.200 1.97 1.97 1.91
18 3.400 2.16.: 2.16 2.09
19 3.600 2.36 2.36 2.29· '::
20 3.800 • 2.57 2.57 2.50'· •

. 21 4.000 , 2.78 2.78 2.71 ' •.
. 22 4.200. ,3.00 3.00· .2.93~... :.; _

23 4.400·.3.22" 3.22 '·3.16' , .
24 4.600 3.51" .. 3;'51 3.42 - :;:', • - - ~ .
25" . 4.800 r

o
• 3.85,' : 3.85·r '3.75 ,': _. • '.~.

26 .~ 5.000 4.20· .4.20 ·4.10 . _~ ~. '.' ..:1 ; "# ..

27 5.200 4.55 " ''4.55' 4.45'"
28 5.400 4.91 4.91 4.81
29 5.600 5.27 5.27 .5.18
30 5.800 '5~64 5.64 5.55
31· 6.000 6.02 6.02 5.92,
32 6.200 . 6.40 0.40 6.31
33. 6.400 6.87':. 6.87,:: 6.75
34 6.600:' 7.38 r • 7.38 7.26
35 6.800 ,,;·7.91· 7.91 -7.7'1 J.'.

36 7.000" 8.45 8.45 . 8.32 .
37 7.200 8.99 8.99 .8.87 .
38 7.400 9.55 . 9.55 9.43
39 7.600 10.11 10.11 9.99
40 7.800 10.69 JO.69 :10.56
41 8.000 11.27 11.27 11.14
'42 '8.200 11.81 11.81 11.70.
43 8.400 12.25' 12.25 12.17 :
44' 8.600' 12.65' 12.65 12.57
45 8.800 14.78 14.78 14.21""
46 9.000 . 20.38 20.38 19.11
47 9.200 29.43 29.43 27.76



57.19 • 57.19

'1- ,
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9.600
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. ,~.

. ;.

l .

=- ~ '.

.' ;.

• ,t, .....

~r. oj'. •

'" .j'-

".. ','~ ...

"

-' .

.....

'1.,

.~ ... ,

" .

fl . I

, . ~ -......-,:; ..
, .

~ , ".

. ":..
~'

.-

.... ~

, : ,;.
:" ...

.'

~ ;,

/~_;.~?- ...~ "f.f.\

.''.'"

:1.'

.;...

• •

."

.
.~

" h'

• ,'p..

"

...... r"'~

'. , 1: .'

• J. ~

,
.,'

"

..'

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Discharge Discha:ge Discharge Discharge Discharge Discharge

".

Elapsed
Time

'TTP(K) • GC(K,l) ,GC(K,2) GC(K,3) ~QC(K,4) QC(K,5) QC(K,6)
(hr) (cfs E3) I (cfs E3) .. {cfs E~) '(Cfs E3) (cfs E3) (cfs E3)

lime
lItep
Count

1
--------- --------- --------- --------- --------- -~~------ --------- ---------. .~ ,.

1
50' 9.800 ~: 75.48 .~ "75.48 ·~-73.p5

~ .51' 10.000 ':',1-11.09: 111.09<,105.99
52 10.200 126.49 126.49 ~·126.29
53 10.400 '141.31 " 141.31 13'9:00,'

1 ,54 10.600 f54.84 154.84.' 153.78 '
. 55 10.800 166.79. 166.79 ~ 165.46.
• 56 11.000. 176.25. 176.25" 175.44

I,' 57 ,~ ,11.200 ': 182.63 182.63 182:08 ..,;:~
58 11.400. 185.49 185.48 185';~2 '"

~' 59 11'.'600. ·180.17.,·t~-180.{7 .. ~ tSi.OrS "
• 60 lL800' 145.44" 145.44 ····150.40'

1
END OF OUTPUT

I,:

1
·1

i,\ .-

I>
,1
I,

I
I
'I
I

"
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?ROJEC, N~15t~ : FiLE: nQMT.DBK

I
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I
I
I
I

~OGRAM ORiGIN :

==---====--==========
50S S DH 1'1 5 R K (, tm)

====--==--=====

Copyright (C) 1988-89 80ss Corporation
Ali Rignts Reser'vee

Version : 2.00
Serial Number: 00104i9.200

Licensed to Carter &Associates

Aithough Boss Corporation has enaeavored to make 80ss DamBrK error free,
the program is not and cannot be certified as infal] ible. Therefore, Boss
Corporation makes no warranty, either imp] icit or exp] icit, as to the
correct performance or accuracy of this software.

I 80ss DamBrk (tm) is an enhanced version of Professor D. L. Fread's
1988 f~S ~iBRK program.

I
DISCLAIMER

1----------
Bess DamBrk (tm) is a cc~piex program which requires engineering expertise
to use correctly. 50ss Corporation assumes absolutely no responsloli ity

I for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

I
I

in no event shaii Bess Corporation oe liable to anyone tor special,
coliater'ai, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sOle and excJusive
I iabil ity to Boss CorporatiDn, regardless of the form of action, 'snal1
not exceed the purchase price of thiS software.

OJECT DESCRiPTI~~ :

I PROJECT TiTLE
PROJECT NLiHBER
DESCRIPTmi

I
ENGINEER

~~MT~ OO~ ~l~
I j t • t<lJN

: HGFRS--HjD~LE BREACH (i3-88)
: FILE: H~lT.DBK

: MIDDLE BREACH-PiPiNG STARTS ~ MiDDLE
CARTER ASSGCIATES
i 0/25/1 990
8:15 am
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I
I
I

I
I
I

I

I

I
I

j"jurnoEr of Dyn2.mic Rouiing R~2.ches" (K~J~)

Type of Reservoir Routing (KU]) (dynamic routing)

Number" 0-1 mu it iPj e da.'T:s/{)r idges (MULDAi1)

No. of Reservoir Inflow H;drograph Points (litH) i6

No. of Informational Cross-Sections (NPRT) 0

Flood-Plain Routing (KFLP)
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I PRU-l--- -'TL' C • ;.,,1c~'q-..;.j;"lDL; D";i'l-'- " 1-'-'--", u t\" I 11 ... • .. <.II t(u ll.l - ~ ut(~'1 H ,. j tic)

PROJECT NlMBER : FILE: ~~il,D6K

rAGE j

RESE~vOIR VOLLME DESCRjPTIC~ :

Eievation vs. Surface Area Tabie

.000

2L4u.300
2:i75.000

1221.700
114.800
76.800
44.400
18.850

(acr'es)

i428.30
14 i '/ .70
14u8.40
1396.10
1394.30
1392.60
1389.10
1375.90

Elevation Surface
Area

HSA(K)
.:it HSU

I CROSS-StCTI~, NL~BERS C01NClDtNT
WITH UPSTREAM DAM FACt (j~1)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Breach Side Slope (Z)

Qreach Base Width (Q~, tt)

RESEFNOIR k~D 8R~4CH PAR~ETERS

Time of 8reach Formation (TfH, hr)

788.00

1406.70

1390.00

1: .51

Breach 8ollom Elevation C'I 811 lN , -it riSU

Initial Elevation of i,~atH Surface ({O, it i1SU

11.¥\M NLIi18tF~: 1

I
I
I
I
I

Turbine Discharge (GT, cfs)

Top of Dam Elevation (HD , ft MSLJ

Spillway Gate Discharge Coefficient (C6)

Piping Centerl ine Elevation (COO, ft MSL)

.00

.00

.00

i419.70

1417.00

1408.40

j404.90

1000.00

Uncontrolled Spillway Crest Elevation (HSP, ft MSLJ

Uncontrolled Spillway Discharge Coefficient (CS)

Water Surface Elevation at Time of Breach (HF, it MSL)

Spillway Gate Center Elevation (HGT, it MSLj

I
I
I
I
I
I ~~~::~~~~~~~:_~~~~=_:~~::_~

Head Fl C'o'i

I HEAD( i) QSPI LU 1)

(f tJ (cfs)

--------- ---------------

I .00 .0
1.30 1049.3
2.66 2325,:3

I
5.05 555i. 8
8.05 i071Ei .0

11.30 15377.7
! 1.60 15980.0

I 12.10 17000.0
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Routing Period (TEn, hr)

MudiDebris Fiow Par~~eter (MUD)

Dry 8~d Routing Param~ter (!WFi

8reach D~v~iopment Expon~nt (BREX)

[I

.00

i .00

i5.DO

Ups tr"eam
lnt i QlJi

Q](K)

(ds)

.00 9033.0
1.00 ii9i7,0
2.00 13640.0
4.00 22252,0
6.00 33805.0
8.00 50760.0
9.00 42405.0

10.00 :26254.0
1i .00 16658.0
12.00 ii~64.0

12.50 102:35.D
13,00 8883.0
15.00 "i?"7i7 n

"",..°jl • v

17.00 3630,0
21.00 331 i.O
29 .00 1290.0

Hydrograpn Tim~ lnt~rvajs (D~FI hr)

Hyoraul ic Radius Computation Parameter (KPRES)

Time
El apsed
THK)
';hr)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Plot (NTT)

Cross-Sectlonai Smoothing Parameter (K~4)

Downstream Supercriticai Parameter (KSUPC)

lands1 ide Simulation (KSL)

Number of lateral Infl~~ Hydrographs (la)

Number of Points in Gate Control Curve (KCG)

5

3

o

o (subcriticai)

o (no)

o

o

I 2 3

I CHANNEL -l,iAlLEY 80L~mARY [uND j TI[f~S

I Max Discharge at D~Nnstream End (ili1~XD, cis) ,0

I
I
I

I
I
I

Max lateral Outfl~N due to Flood Wave (ull, cfs/ft)

Initial Time-Step Size (DThf1, hr)

Time at which Darn Starts to Fail (TFl, hr)

Theta Weighting Factor (FiI)

Stage Convergence Criterion (EPSY, ft)

Initial Downstream Water Surface Elevation (y[~~, it MSl)

Slope of Channel Down5tre~~ of Darn (SOM, it/mi)

,0000

,2000

,0000

,000

,000

,00

.0000
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Minimum Distance Between ]nterpoiated Cross-Sections (Dl1i, mil

.000

.IBO

.000

.000

10.000

(FKC)

ft fiSU

EAST DAJ'1 LOC~TjC~~

Flooding Eievation (FSTGi]), ft MSL)

Initial Wat~r Surfac~ E)~vation

CROSS-SECli~i NUM8ER :

DOi,,jNSTREAi'1 REACH NlJl1BER :

1
1--------------------------

Cross-Section Location (XS(I), mil

1
I
II ---:::::-::~~:::~~:~~::;:~:~:n Co~fficient

1
1

'-'UlJ'c''''-SE'-'TI'-'''' . weAf'H" ijl:-C"-'~'l ;;-, 'fll-J •,,1\ u;) " U1i <Ina "D" ~ ..~".. 1,," .
-------------------------------------

lIevation ~hann~l Channel Storage Left Left Right Right' Flc~ Path
• lOp Manning Top Top !'1anning Top Manning Sinuosib

I.Jidth n Width !~idth n Width n Coeft.
HSiK,I) BS(K,I) Cn(K,!) BSSiK,i) BSLiK,I) [~LiK,!) BSR(K,i) CMR(K,!) SNC(K,])

I~-~~=~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
i390.00 2.0 .0400 .0 .0 .0000 .0 .0000 i .0000

I
j~92.00 500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
i394.00 2:,00,0 ,0400 .0 10 ,0000 .0 .0000 1.0000
1398.00 4200.0 .0400 .0 .0 .0000 .0 .0000 i.OOOO

11420.00 4300.0 .0400 .0 .0 .0000 .0 .0000 1.0000

I



1
PuSS ~18RK version 2.00

I pWO·lcrT -lj'T'L'~ • ~DCp~-~~!nni; ~P~tAL'H li'j_~O)
• 1\ ",Low I... I ...... f "\J II Io"loo' ... 1- ~.I\ n· \ .. oJ .... \oJ.

PROjECT NL~BER : FILE: Hffi11.DBK

PAGE 8

10/25/195'0

Flooding El~vation (FSiG(!), ft MSLJ

Reach Contraction-Expansion Co~ffici~nt (FKC)

Initial Wat~r Surfac~ Eievation (YU, ft MSL)

Minimum Distance Between !nt~rpoiated Cross-Sections (Djji, mil

,ODD

,DOD

,000

,030

10.030

2

2CROSS-SEClj(~ NL~5ER :

DOI,...NSTREAH REACH NUf'18ER :

I
II --------------------------

Cross-S~ction Location (XS(!J, mil

1
1
II

I

11 ent ion Channej Channel Stor'age Left Left Right Ri9ht Flow .... 'In.tn
Top Mann ing Top Top Mann ing Top Mann i ng Sinuosi t;l
Width n Width Width n Width n C(leff.

HS(K,j) 8S(K ,1) ctH K,I) 8SS(K,1) BSl( KI j) lJ-iL<K, ]) BSR(K,J) CMR(K,l) SNU K, j)
; t MSU (it) (to (ft) (tt)

1386.00 2.0 .0400 .0 .0 .0000
11388.00 800.0 .0400 .0 .0 ,0000

13$'0.00 2500.0 .0400 .0 .0 ,DODO
1394.00 4200.0 .0400 .0 .0 .0000

11416.00 4300.0 .0400 .0 .0 .0000

1

1

,0 ,0000 1.0000
.0 ,0000 1,0000
,0 ,DODO 1.0000
,0 .0000 1.0000
.0 .0000 1.0000

1
1
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CROSS-SECTION DESCRIPTI~~ :

Flooding Eievation (FSTG(]), ft MSL)

Initial Water SurfacE Elevation (10, ft HSL)

1359.00 2.0 .0 .0 .0
1360.00 800.0 .0 .0 .0
1364.00 2500.0 .0 .0 .0
1368.00 4200.0 .0 .0 .0
1380.00 4300.0 .0 .0 .0

,000

.000

10.300

3

Ei Eva t ion Chanoei Storage Left Ri ght
Top Top Top Top
Wi dth Width Width Width

HS(K,l) 8S(K, j) 8SS(K, j) BSUK,J) 8SR(!<,l)
(ft MSU (fO (to ( f(i (ft)

CRGSS-SECTl~~ N~1BER :
I
I --------------------------

Cross-Section Location (XS(]), mil

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I DIS/p,NCE BETwEEN IN1ERPOLATED C:ROSS-SECTlC~iS
(Dj~) T~qT WILL 8E USE0 iN C~1PUTATIlli~S

I ---::::------~:~::;~--------------------------
Str-pam Cr-os5-

I Reach Section
Number DistancE
1=1,NS! D/Jln)

I --------- ~~~~-----
101.0000

2 .0300

PAGE 1i

1u/25/1 9'10

I
I
I
I
I
I
I
I
I
I
I
I

Totai number of cross-sEctions (originalfinterpolatedi

Maximum number of cross-sEctions a] iawed 300
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l ilTP1IT1 uv,TA C:ili·......,.·i?f •
.., I W 'T1, ..J'.:.,":-:-1.. •

---------------------

WARNING: Siopes greater than 50 ft/mi may cause supercriiicai tl~~

Cross Cross 80ttom Reach Reach Reach
Sect ion Sect ion r- ~ , . Number length Slop~t!!?Vd-rlon

riumber Loca~ ion
(m i:> I, T l r1SU (mi) (f t/m i)

i33. :335.030
10.000 1390.000
10.030 1386.0002

I

I =~~~~:~~~~~=~-~~~-~~~:~-:~:~~~~-

I
I

WA~~jNG: Siopes greater than 50 rt/mi may cause supercriticai flow
I
I

10.300 1359.000 2 .270 100.000

I
I
I
I
I
I
I
I
I
I
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I RE-NL~8ERED t~j8RIDGE CROSS-SECTI~iS :

PAGE i3
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Dam! Revised
Bridg~ Cross

S~dior:

Number

Numb~r of Intermediate Cross-Sections (t~i(NS))

Number of Tim~ Steps (~~U)

ii

i6
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l oss
ct ion

Number

I

Cross
Sed ion
Location

Xl
(rn i)

Normal Normal
Flow Flow
Water D~pth

Elevation
YN DEFt-~

(ft t·1SU (f t)

Critical Critical
Flow Flow
WatH" Depth
Ele'Jation
YC DEPe
(f t f,SU (f t)

Froud~ lt~ration lt~ration

Indicator Count tor Count tor
(0 = sub) Computing Cc~puting

(1 = sup) Nrml Dpth Crti Dpth
iFR liN iie

I
------~ ---~~~~~~ --~;;~~;; -----~~;; --~;;~~~; -----~~~~ --------~ -------~~ -------~~

2 1(1.030 1387.18 1. 18 1337.09 1.09 0 11 11

I
I
I
I
I
I
I
I
I
I
I
I
I

3 10.060 1384.15
4 10.090 1381.13
5 1(1.120 1378.10
I; 10.150 1375.07
7 10.180 1372.04
8 10.210 136:i .01
9 10.240 1365.98

iO 10.270 1362.94
11 10.300 1359. :;:1

1.15 1384.07
1. 13 1381.03
1. 10 1378.01
1.07 1374.98
1.04 1371.96
1.01 1368.93

.98 1:365.89

.:14 1362.8t.
.91 i35~' .83

1.07
1.03
1.01

.98
.96
.93
.89

.83

(I 11 11
0 11 11
0 11 11
0 11 11
(I 11 11
0 11 11
(I 11 11
0 11 11
:j 11 11
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Cross-section Number at D~»nstream Eno of Model (IN)
Initial watc~ Surface Elev. at Dffi~nstrearn EnD (Yr~j, it MSl)
Initial FiO!,<) Depth at DO!!mstroeam End ([JEr, fO

10 10.270 1000.0 13.52.940 .940 4
9 10.240 1000.0 ]:365 I 978 C:""iC: 4.1,' U

8 10.210 1000.!) 1369,006 1.006 4
7 10.180 1000.0 1372.041 i.041 4
6 10,150 1000,0 1375.067 1.066 4
5 10.120 1000,0 1378.098 1,098 4
4 10.090 1000,0 1381,122 1.121 0''1

3 10.060 1000.0 i 384,150 1,150 4
oj 10.030 1000.0 1387.172 1,i72 4

10.000 1000.0 1400.700 1.5,700 0

11
1359.908

.907

lteroation
Count tor
Cornput ing
8ackwa ter
ITB

BacKwater Backwater
l~a ter Wa ter
Surface Depth
Eievation
Yll DEP
\+t MSU (fti

GIL

Cross
Sect ion
Location

x
(mi)

Crooss
Section
Numbero

COMPulED STEP 8ACKWATER TABLE :

I SL.i-ffiRY OF iNiTiAL D[~J~STRt,c,fj 8eLt~DARY w'mjJE~~S :

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

interp. Water Initial
Cross Elevation Flow
Sect ion

YI(!) uDHJ)
(ft r-iSU (ds)

1406.70 1000.0
2 1387.17 1000.0
3 1384. i 5 1000.0
4 138i .12 1000.0
5 1-~7i'\ in 1000.0~, O •• v

¢ 1375.07 1000.0
7 1372.04 1000. (I

8 13,59.01 1000.0
9 13.55.98 1000.0

10 1362.94 1000.0
11 1359.91 1000.0
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Time to Faiiure (TFN , hr)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

Time to PeaK (TP J hr)

Time Step SiZE (DTHI J hr)

3.100

.000

8.000

.200
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I
I
I
I

- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) .0000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (lTERR) 0
F10l!J at Upstr'eam End of Hode i (QU( 1) I cfs) 1000.00
Water Elevation at Upstream End of Model (YU(l), +t MSL) 1406.70
Flcll,v at DQlAnstream End of Model (QUW), cfs) 1000.00
Water Elevation at DO!lmstream End of iiodei CYUUfJ, it riSU 1359.91

liver Water Fi~!J .FicM Channel Top Flow Hannings Contract! Height Discharge Froude Depth
Location Surface iJeiocity Area Top Width n Expansion Above ljolume Number Abo'Je

I Elevation l~idth Including Coeft. Ini tia1 From Channei
Storage Condition Reservoir Bottom

xw Y 1,1 A B 8T Q*10DO Cii1 HI il!A\)H"T i)JSV FRD DEPTH

,
. i) (ft MSU dt/s) (sq ft) (H) (ft) (ds) (to (acre-ft) (tt)

. .... f'·' f··-' t:;.:?~' ? .. ,;,-,"'1-. J -.- - "I. '-1-' . j'\ , 7lU.uuu 14Uo.7u .JL ~'1~lq. 4~4u. '1L'II), J,UUU .040u .au .I,U 16.5 .U 10 ..
Il],Ct30 13:37.17 3.62 276. 470. 470. i .000 .0400 ..00 .00 .0 .8 1.2

110.060 1384.15 3.55 282. 488. 488. 1.000 .0400 Oii .00 .0 .8 1.1
10.090 1381.12 3.51 285. 505. 505. 1.000 .0400 .00 .00 .0 .8 1.1
10.120 1378.10 3.44 291. 5L8. 528. 1.000 .0400 .00 .00 .LI .8 1.1

110.150 1375.07 3.40 294. 5ciO 549. 1.000 .0400 .00 .00 .0 .8 1.1
10.1801372.04 3.32 301. 577. 577. l.OOO .0400 .00 .00 .0 .8 1.0
10.210 1369.01 3.28 305. 604. 604. 1.000 .0400 .00 .00 .0 ,8 1.0
10.240 1365'::'8 3.18 3i4. 641. 641. 1.000 .0400 .00 .00 .0 .8 i.O

110.2iO 1362.94 3.14 319. 677. 677. LOOO .0400 .00 .00 .0 .~ .9
10.300 1359.91 3.03 330. 726. 726. 1.000 .0400 .00 .00 .0 .8 .9

I
I
I
I
I
I
I

Maximum Froude Number (F?'~1)

Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FM1)
Cross-Section of Minimum Frouae Number (iFM)

.83
2

.00
1
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

5444.50

15.0000
.2000

533:3.44
1391.11

ill idth

F10!!J Fi (ilIJ

l,Jeiocity Area
Water
Surface
Elevation

Time (IT.>
i ime Step dJTiD
Number of Iterations Required after Time Step Reduction (!TERR)
Flow at Upstream tno of Model (uU(I), cfs)
Water Eie'Jation at Upstream End Ot t10dei (YUd), it j'bU
Flow at DGAnstream End of Model (QU(N), cfs)
Water Elevation a1 DO\.'iilstrea.'1l End of r10dei CiU(ii) J it t1SU

Channel Top FI~A Manning; Contract/ Height Discharge Froude Depth
Top Width i: Expansion AOO'Je lJolume Number' Above

Including Coeff. initial Fr'om Channel
Storage Condition Reservoir Bottom

X(]) 'f ij A B 8T Q*IUiJU (~H FKC !';'~;\)HI DlSi) hW DEPTH

1It~~----- ~~~-~::~- ~~~~=~--- ~:~-~~~-- ~~~~----- ~~~~----- ~=~:~---- --------- --------- ~~~~----- ~==~~~~~~ --------- ~~~~-----
10.000 1391.11 21.60 247. 444. 444. 5.33:3 .0400 .00 -15.84 91.2 5.1 1.1

1
10.030 1388.24 5.21 1023. 1008. 1008. 5.333 .0400 .00 1.07 .0 .'7' 2.2
10.u60 1385.19 5.17 1034. 1031. 1031. 5.350 .0400 .00 1.04 .0 .9 2.2
10.090 1382.13 5.15 1042. 1048. 1048. 5.360 .04% .00 1.01 .0 ,~ 2.1
10.1201379.07 5.13 1048. 1060. 1060. 5.370 .0400 .00 .98 .0 .9 2.1

110.150 1376.01 5.11 1053. 1070. 1070. 5.381 .0400 .00 .9:, .0 .9 2.ll
10.180 1372.95 5.10 1057. 1078. 1078. 5.393 .0400 .00 .91 .0 0 2.0
iO.210 1369.89 5.!jO 1062. 1085. 1085. 5.40~ .0400 .00 .88 .0 .9 1.5'

110.240 1366.83 5.09 1065. 1091. 1091. 5.419 .0400 .00 .85 .0 ,'? 1.8
10.2701363.77 5.08 1069. 1096. 1096. 5.432 .0400 .00 .83 .0 .9 1.8
10.300 1360.71 5.08 jrJ7? 1100. 1100. 5.445 .0400 .00 .80 .0 .9 1.7

I
I
1
I
1
Riverleat ion

1
1

Maximum Froude Number (FR~1)

Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (F~1)

Cross-Section of Minimum Froude Number (IFMi

5.10

.91
iO

1RESERVOI R OUTFLOW lNFOR.i1AT i ON :

Fiow Sr'each F10!A Gate
Upstr'eam QuHlow OIJer- And
Of Top Of Tur'bine
Darn Dam Fi!)IJ

QU(i) G8RECH !]tJ·.rrOF GOTiiR

oreacn Tailwater 8reach 8reach
Bott~~ Elevation Submer- 8ottc~

Iteration Elapsed OutflO!A Dam
Coun t Time From Wa tH'

Section D~~ Surrdce Elevation gence Width
ber Eie',j,:d ion Correct.

K IT Gn i H2 '18 D SUB 88
(hr} (cfs) (ft MSiJ (ft r1Si..) '\ft fiSL) (ft) (cfs) (cfs) (cfs) (cf~.)

1------
1
' ---------1' ---~:-u~;u·~ ----~;;;- ---1':;~--1-1' ---I';;U~-U~~ ---1';~~-;~ ------l-~U~ ---~~~-~U~ ----:::~- ----~:::- -------0-- -------u~-

.,,). \.~ .................. .j ... I "_: '''' .... \Jw • .L..'t ,o,. 1"'\00'1 ..' ·.J.J,J\JI IJJJ.J. I I

1 Normal ized conservation of mass as percent of maximum flO!A
in reach = .00



I

I FLOUiJ CREST SUi~':AR{ :

PAGE 59

10./25/1990

I-oss
~ec t ion
I cat ion

, i)

Maximum Maximum
stage Flow
Eievation
(ft MSLJ (crS}

Time To
i"1ax imum
Stag~

(hr)

tiax irnum
FlOW
V~1DC i ty
(fUsee)

Flood TimE To
Ele'Jation Fiood

Elevai:ion

10.000

110.030
iO.060
10.090

1
10,120
10.150
10.180
10.210

I 10.240
10.270
10,300

I
I
I
I
1
I
I
1
1
I
I

1417.72
1393.21
1389.84
1387.04
1383,90
1380. ~'7

1377.92
1374.95
1371.92
1368. 'i3
1365.91

155725 9.400
155725 I!. 200
155618 11.400
155646 11. 200
155597 11.400
155592 11. 200
155569 11.400
155558 1i .200
155546 11.201J
155535 11 ,200
155526 11.200

2:3.08
il,48
12.53
11.76
12.20
11.98
l -i 17..... , ....

12.14
12.26
12.30
12.39

.00

.00

.00

.00

.00

.00

.00

.00

.00
100

.00

.00

.uo

.00
,DO
,00
.00
.00
.00
,DO
.00
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·1 CCiMPiJTED WATER SURFACE ELEVATIONS AT REGUESTED
STAiIa~S WHERE HYDROGPAPHS ARE PLOTTED

I
1
I
1
1
1
1
I
I
1
I
1
1

II ------------------------------------------------
lime Elapsed Station 1 Station 2 Station 3 Station 4 Station S Station 6

I··tep Tirne Wa ter' Wa ter Water !~ater Water' Water
unt Surface Surface Surface Surface Surface Surface

Elevation Elevation Elevation Eievation Elevation ElEvation
K TiPCKJ YCCK,I) YCCK,2) lelK,3) YClK,4) YCCK,S) YClK,6l

111------- ~~~~----- ~~~-~~~~- ~~~-~~~~- ~~~-~:~:- ~~~-~::~- ~~~-~~~:- ~~~-~:::-
1 .000 1406.95 1387.i7 1359.91
2 .200 1407.07 13S7.1i 1359.91
3 .400 1407.20 1387.17 1359.91
4 .6001407.34 1387.i7 1359.91
5 .800 1407.49 13B7.17 1359.91
6 i.OOO 1407.64 1387.17 1359.91
7 1.200 1407.80 1387.17 1359.9i
B 1.400 1407.96 1387.17 1359.91
9 1.600 1408.i3 1387.17 1359.91

10 1.800 1408.29 1387 •I7 1359 .91
11 2.000 1408.46 1387.19 1359.91
12 2.200 1408.63 1387.25 1359.94
13 2.400 1408.82 1387.31 1359.99
14 2.600 1409.00 1387.36 1360.03
15 2.800 1409.20 1387.41 1360.07
i6 3.000 1409.40 1387.46 1360.11
17 3.200 1409.60 1387.51 1360.14
18 3.4001409.821387.571360.18
19 3.600 1410.03 1387.62 1360.22
20 a.800 141G.25 1387.67 1360.26
21 4.000 1410.48 1387.72 1360.30
22 4,200 1410.71 1387.77 1360.34
23 4.400 1410.95 1a87.82 1360.38
24 4.600 1411.20 1387.88 1360.42
25 4.800 1411.45 1387.95 1360.47
26 5.000 1411.71 1388.01 1360.52
27 5.200 1411.97 1388.09 1360.57
28 5.400 1412.23 1388.17 1360.62
29 5.600 1412.50 1388.23 1360.67
30 5.800 1412.78 1388.30 1360.72
31 6,000 1413.061388.351360.76
32 6.200 1413.34 1388.41 1360.81
33 6.400 1413.63 1388.47 1360.86
34 6.600 1413.93 1388.54 1360.92
35 6,800 1414.24 1388.60 1360.97
:36 7.000 1414.55 1388.66 1361.03
37 7.200 1414.87 1388.72 1361.08
38 7.400 1415 •i 9 1388.78 1361.13
39 7.600 1415.521388.831361.19
40 7.800 1415.85 1388.89 1361.24
41 8.000 1416.19 1388.94 1361.29
42 8.200 1416.52 1388.98 1361.34
43 8.400 1416.82 1389.02 1361.38
44 8.600 1417.10 1389.05 1361.41
45 8.BOO 1417.36 1389.21 1361.53



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

,p.,
48
49

9.200 1417.70 1389.98 1362.32
9.400 1417.72 1390.41 1362.86
9.600 1417.61 1390.86 1363.42
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1360. '12
1360.88
1360.84
1360.79
1360.75

"j 13.800 1391.33 1388.56I.

72 14.000 1391.29 1388.51
73 14.200 1391.24 1388.46
74 14.400 1391.20 1388.41
75 14.600 1391.15 1388.36
76 14.800 1391.11 1388.30

Elapsed Station i Station 2 Station 3 Station 4 Station 5 Station 6
Time Wa tel' Wa ter- WatH- Water- Water- Water-

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,S) YC(K,o)
(hr) (it MSL) (it MSL) (it MSL) (it MSL) (it MSL) (it MSL)

I------~~ ----~~~~~ --;~;;~;~ --~;~;~;; --~;~;~~; --------- --------- ---------
51 10.000 1416.84 1391.96 1364.70
52 10.200 1416.13 1392.62 1365.i1
53 10.400 1415.26 1392.42 1365.35
54 10.600 1414.22 1392.78 1365.58
55 10.800 1413.01 1393.08 1365.74
56 11.000 1411.62 1392.95 1365.86
57 11.200 1410.04 1393.21 1365.91
58 11.400 1408.24 1393.02 1365.90
59 11.600 1406.19 1392.95 1365.83
60 11.800 1403.92 1392.70 1365.48
61 12.000 1401.56 1391.86 1364.83
62 12.200 1399.16 1391.18 1364.07
63 12.400 1396.37 1390.42 1363.17
64 12.600 1392.64 1389.59 1362.19
65 12.800 1391.11 1388.32 1361.13
66 12.900 1391.53 1388.73 1360.89
67 13.000 1391.50 1388.73 1361.10
68 13.200 1391.46 1388.68 1361.09
69 13.400 1391.42 1383.64 1361.01
70 13.600 1391.37 1388.60 1361.01

1360.95

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Ime Eiapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Discharge Discharge Discharge Discharge Discharge Discharge

runt
TTPm GC(K,1) GC(K,2) GC(K,3) GC(K,4) GC(K,S) GC(K,6)
(hr' ) (cfs E3) (cis E3) (cfs E3) (cfs E3) (cis. E3) (cfs E3)

I------~
--------- --------- --- ...----- --------- --------- --------- ---------

.000 1.00 1.00 i .00
L .200 1.00 1.00 1.00

I
3 .400 1.00 1.00 1.00
4 .600 1.00 1.00 1.00
5 .800 1.00 1.00 1.00
6 1.000 1.00 1.00 1.00

I 7 1.200 1.00 1.00 1.00
8 1.400 1.00 1.00 1.00
9 1.600 1.00 1.00 1.00

I
10 1.800 1.00 1.00 1.00
11 2.000 1.05 1.05 1.02
12 2.200 1.19 1.19 1.12
13 2.400 1.34 1.34 1.27

I 14 2.600 1.49 1.49 1.43
15 2.800 1.64 1.64 1.58
16 3.000 1.80 1.80 1.74

I 17 3.200 1.97 1.97 1.91
18 3.400 2.16 2.16 2.09
19 3.600 2.36 2.36 2.29
20 3.800 2.57 'j ,..,

2.50

I
~ • .J(

2i 4.000 2.78 2.78 2.7i
22 4.200 3.00 3.00 2.93
23 4.400 3 ?? 3.22 3.i5.~~

I 24 4.600 3.51 3.51 3.41
25 4.800 3.85 3.85 3.74
26 5.000 4.20 4:20 4.09

I 27 5.200 4.55 4.55 4.44
28 5.400 4.91 4.91 4.80
2:1 5.600 5.27 5 ')7 5.16.~.

I
30 5.800 5.64 5.64 5.53
31 6.000 6.02 6.02 5 qj" .
32 6.200 6.40 6.40 6.29
33 6.400 6.87 6.S7 6.73

I 34 6.600 7.38 7.38 7.24
35 6.800 7.91 7.91 7.77
36 7.000 8.45 8.45 8.30

I
37 7.200 S.99 8.99 8.85
38 7.400 9.55 9.55 9.41
39 7.600 10.11 10.Ii 9.97

I
40 7.800 10.65' 10.69 10.54
41 8.000 1i .27 11.27 11. i2
42 8.200 1L81 11 .81 11.68
43 8.400 12.25 1'j 'jl: 12.15&.I,.,J

I 44 8.600 12.65 12.65 12.56
45 8.800 i4.71 14.71 14.08
46 9.000 20.15 20.15 18.70

?i", l;oil .).~ ;i:~



I
48
49

9.400
9.600

40.97
55.81

40.97
55.81

38.62
53.29
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Eiapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Discharge Discharge Discharge Discharge Discharge Discharge

TTP(K) QC(K,l) QC(K,2) QC(K,3) GC(K,4) GC(K,5) QC(K,6)
(hr) (cfs (3) <cis E3) <cis fa) (cfs E3) (cfs E3) (cfs E3)

I 50 9.800 73.3u 73.30 70.59
51 10.000 i02s47" 102.47 97 7=

• I II.J

52 10.200 116.06 116.06 115.68

I
<;.-, 10.400 128.50 128.50 i26.37w.:l

54 10.600 139.12 139.12 138.15
55 10.800 147.49 147.49 146.45

I
56 ii.OOO 153. iB 153.18 152.66
57 11. 200 155.73 155.73 155.5:3
58 11.400 154.71 154.71 154.99
59 11.600 150.25 150.25 150.93

I 60 11.800 129.72 129.72 133.16
61 12.000 98.35 93.35 102.75
62 12.200 69.68 69.68 73.50

I 63 12.400 41.37 41.37 46.06
64 12 .. 600 20.94 20.94 24.41
65 12.800 5.71 5,71 9.28

I
66 12.900 9.28 9.28 6.88
'i 13,000 ~r .02 9.02 8.97(:u

68 13.200 8.59 8.59 9.01
69 13.400 8 ?= 8 'j;; 8.08.~J .~w

I 70 13.600 7.88 7.88 8,15
71 13.800 7.52 7.52 i.52
72 14.000 7.15 7 .z: 1.30I .1.;

I 73 14.200 6.i9 6.79 6.87
74 14.400 6.42 0.42 6.53
75 14.600 6.0d 6.u6 6.17

I
76 14.800 5.70 5,70 5.80

END OF OUTPUT

I
I
I
I
I
I



Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

ROu1ING COMPLETED :
. 11------------------

Number of Time StEPS Used (k1IME)

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

76

1199
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Licensed to Carter &Associates

Version : 2.00
Serial Number: 0010419.200

Copyright (C) 1988-89 Boss Corporation
Ail Rights Reserved

DAM 8 RK(tro)B0 S S

I
I
I
I
I
IIlOGRAM ORIGIN :

I Boss DamBrk (trn) is an enhanced version of Professor D. L. Fread's
1988 NWS DAMBRK program.

I
DISCLAIMER :

1----------
80ss vamBrk (trn) is a complex program which requires engineering expertise

I

~o u~e correctiy. 80ss ~?~poration ass~~es ab~~Jutely.no .re~po~~i~il ity
tor the correct use of thIS program. A! I resu!ts ootalneo shoula be

carefuliy examined by an experienced professional engineer to determine
if they are reasonabie and accurate.

IAlthOU9h Boss Corporation has endeavored to make Boss OamBrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss

I
Corpor~tion .makes no warranty, either. impi~cit or expl icit, as to the
correct pertormance or accuracy of thIS sottware.

In no event shall Boss Corporation be i iable to anyone for speciai I

Ico~l~teral~ ir:cidentai, or conse~u~~~ial damages ~~ con:-ection ~1i:h ~r
arIsIng out ot purchase or use ot thIS software. ihe SOie ano eXClUSIve
liability to Boss Corporation, regardless of the form of action, shallInot exceed the purchase price of this software.

~JECT DESCRIPilC~ :
---------------------

I,ROJECT TITLE : HQFRS--WESI BRS4CH (13-88)
ROJECT NUMBER: FILE: HOWI.DBK

DESCRIPTION : WEST BREACH PIPJNG STARTS NEAR MIDDLE
~iGINEER : CARTER ASSOCIATES
a1ATE OF RUN 10/25/1990

TIME OF R~4 : 7:30 am
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

INPL~ CC~TROL PARAMETERS :
--------------------------

Number of Dynamic Routing Reaches (K~i)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (MUL[~)

No. of Reservoir Inflow Hydrograph Points (lTEH)

No. of Informational Cross-Sections (NPRT)

Flood-Plain Routing (KFLP)

(dynamic routing)

11

o

o (no)

..
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PROJECT TITLE : H9FRS--WEST BR£4CH (13-88)
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RESERVOIR VOLl~E DESCRIPTICfi :

Elevation vs. Surface Area Table

PAGE 3
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(acres)

1428.30 2975.000
1419.70 2240.300
1408.40 1221.700
1396.10 114.800
1394.30 76.800
1392.60 44.400
1389.10 18.850
1375.90 .000

HSAm
(ft MSU

Eievation Surface
Area
SAm

CROSS-SECTIC~ NUMBERS COINCIDENT
l~iTH UPSTRE.4M DAM FACE (lOAM)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PROJECT TITLE : HaFRS-~nEST BREACH (13-88)
PROJECT Nl~BER : FILE: H~~l.DBK

PASE 4

10125/1990

---------------------------------

Breach Side Slope (2)

8reach Base Width (B8, it)

RESERVOIR AriD BREACH PAPAMETERS :

3.50

793.00

1408.00

1396.00

1: .79

Initial Elevation of Water Surface (YO, ft MSL)

Breach Bottom Elevation (YBMIN, ft MSL)

Time of Breach Formation (TFH, hr)

I DAN NUMBER: 1

I
I
I
I
I
I Rl:-~EnJlrIi:i ·i1="r·O·~·T·m.J •

.10: ~¥U 1\ Ll_:.Jwldt"' l luI, I

-----------------------

I
I
I
I
I

Water Surface Elevation at Time of Breach (HF, ft MSL)

Top of Dam Elevation (HO, it MSL)

Uncontrolled Spillway Crest Elevation (HSP, ft MSL)

Spillway Gate Center Elevation (HGT, it MBL)

Uncontrolled Spillway Discharge Coefficient ([B)

Spillway Gate Discharge Coefficient (C6)

Piping Centerline Elevation (COO, ft MSL)

Turbine Discharge (aT, cis)

1417.00

1408.40

.00

.00

.00

1407.90

1000.00

I
Head Fl Ql,~

HEAD{ D QSPILL< 1i
(it) (ds)

--------- ---------------

I .00 .0
1.30 1049.3
2.66 2325.3

I 5.05 5551.8
8.05 10718.6

i 1.30 15377.7

I
11.60 15980.0
12 J 10 17000.0
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PROJECT TITLE : HQFRS--f"jEST BREACH (13-88)
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Routing Period (TEH, hr)

Dry Bed Routing Parameter (IWF)

.00

1.00

13.00

PAGE 5

10/25/i 990

QHK)
(cfSJ

Upstream
!nfJ{)lJJ

.00 13640.0
2.00 22252,0
4.00 33805.0
6.00 50760.0
7.00 41405.0
8.00 25254.0
9.00 16658.0

11.00 8883.0
15.00 3630.0
19 .00 3311.0
27.00 1290.D

Breach Development Exponent (8REX)

Hydrograpn Time Intervals (DHF, hr)

HydrauJ ic Radius Computation Parameter (KPRES)

Time
Elapsed
TH!O
(hr)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SUMMARY OF PROGR~i Ca~TROL PAPAMETERS :

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Plot (NIT)

Cross-Sectional Smoothing Para~eter (KSA)

Downstream Supercritical Parameter (KSUPC)

Landslide Simulation (KSL)

Number of Lateral Inflovl Hydrographs (LQ)

Number of Points in Gate Control Curve (KeG)

CROSS-SECTIONS WHERE HYDROGPAPH REQUESTED :
(maximum allowed =6)

2 3

C~ftt~EL-VALLEY 80~i[~RY C[~D!TIONS :

Hax Discharge at Downstream End (~~XD, cfs)

Max Lateral Outflow due to Fiood Wave (GLL, cfs/ft)

Initial Time-Step Size (DTHM, hr)

Time at which Dam Starts to Fail (TF!, hr)

Theta Weighting Factor (F1I)

Stage Convergence Criterion (EPSY, ft)

Initial Downstrea~ water Surface Elevation (YN~, it MSL)

Slope of Channel Downstream of Dam (SOM, ft/mi)

3

4

3

o

o (subcritical)

o (no)

o

o

.0

.0000

.2000

.0000

.000

.000

.00

.0000
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Cross-S~ct ion Loca t ion (XSn), mi)

Flooding Elevation (FSiG(I), ft NSL)

Reach Contraction-Expansion Coeffici~nt (FKC)

Initial Water Surface Elevation (YO, it MSL)

,000

.000

.000

.030

10.000

£451 t~ LOCAij~i

Minimum Distanc~ Between Interpoiated Cross-Sections <D:1(i'l, mj)

CROS5-5ECTI~i NUMBER :

D~iSTREAM REACH NUMBER :

1
1--------------------------

1
1
I
1
1CROSS-~-"·TIUf····J o' P-"f"" rij;,~"';;"PTTmJ •, w wC... 1 an "I:.".·M I".. ;:)",;! • UI1 •

-------------------------------------

1
-·~lJation ~hannel Channel Storage Left Left Right Right Flow Path

lOp Hanning Top Top r1anning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

I
"~(K,!) BS(K,l) CM(K,l) BSS(K,!) BSL(K,I) CnL(K,I) BSR(K,l) CMR(K,I) SNC(K,I)

~-~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1396,00 2.0 .0400 ,0 .0 ,0000 ,0 ,0000 1.0000

11398.00 800.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1400.00 2000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1420.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
1
1
I
I
1
1
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Flooding Elevation (FSTG(l), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

Reach Contraction-Expansion Coefficient (FKC)

Minimum Distance Between Interpolated Cross-Sections (DX~, mi)

.000

.000

.000

.030

10.030

2

2CROSS-SECTlrni NUMBER :

DOWNSTREAi1 REACH NUMBER :

I
I --------------------------

Cross-Section Location (XS(!), mi)

I
I
I
I

liievation ~hannel Channel Storage Left Left Right Right Flow Path
II lOp Manning Top Top Manning Top Manning Sinuosity

Width n Width Width n Width n Coeff.
HS(K,I) BS(K,l) ~~(K,I) BSS(K,l) BSL(K,I) uiL(K,I) BSR(K,I) u1R(K,I) SNC(K,I)

~~-~:~~- ~:~~----- --------- ~:~~----- ~:~~----- --------- ~:~~----- --------- ---------
1395.20 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
13:~.00 800.0 .~400 .0 .0 .~~~~ .0 .0000 ~ .O~~~
14uu.00 2000.0 .u400 .0 .0 .UUUU .0 .0000 1.0UUU
1420.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

I
I
I
I
I
I
I
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I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CROSS-SECTlCN Nll1BER: 3

Cross-Section Location (XS(!), mil

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

CROSS-SECTiC~ DESCRIPTiON :

Elevation Channel Storage Left Right
Top Top Top Top
Width Width t,jj dth Width

HS(K,I) BS(K,J) BSS(K,1) BSUK,J) BSR(K,1)
(ft MSU (H) dO (to dt)
--------- --------- --------- --------- ---------

1380.00 2.0 .0 .0 .0
1382,00 1000.0 .0 .0 .0
1384.00 2500.0 .0 .0 .0
1400.00 3000.0 .0 .0 .0

PAGE 5'
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10.300

.000

.000



I
.MOSS L~1BRK version 2.00
II PROJECT TITLE : HQFRS-~~EST BR(4CH

PROJECT NUMBER: FILE: HQWT.DBK

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Maximum number of cross-sections aiiowed

Total number of cross-sections (original+interpoiated)

300

101.0000
.0300

Interp.
Cross
Sect ion
Di stance
DXfi(l)
(m i)

2

Doom
Stream
Reach
Number
I=1,NS1

I DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS
(DXM) THAT WiLL BE USED IN COi'iPUTATiC~~S

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



WA~iING: Slopes greater than 50 ft/mi may cause supercriticaJ flow

iO.OOO 1396.000
2 iO.030 1395.200 .030 26.669
3 10.300 1380.000 2 .270 56.296

Cross Cross Bottom Reach Reach Reach
Sect ion Sect ion Elevation Number Length Slope
Number Locati'J!l

(mi) (ft MSL) J:mi) (f t/mi)

I
BOSS DAMBRK version 2.00

I PROJECi iiTLE : HQFRS--WEST BREACH (13-8B)
PROJECT Nl~BER : FILE: H~JT.DBK

IUTPUT DATA SliitlARi :

I :~~::=:::~~~~_:~:_~~~:~_:~~~~__
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 12
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I RE~iUMBERED ~/BRIDGE CRDSS-SECTi~~S :

PAGE 13
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DarnI Revised
Bridge Cross

Sect ion
Number

Number of Intermediate Cross-Sections (tf~(NS»)

Number of Time Steps <ft4U)

11

11
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II INITIAL C~~DITIC~S TABLE :

Froude Iteration Iteration
Indicator Count for Count for
(0 =sub) Computing C~~puting

(1 = sup) Nrml Dpth Crt! Dpth
IFR lTN IiC

Cross
Sect i on
Location

Normal Normal Critical Critical
Flow Flow Flow F!QlJl
Water Depth Water Depth
Elevation Elevation

Xl 'YN DEPN YC DEPC
(mi) (ft MSL) (ft) (ft MSL) (ft)

II-------~ ---~~~~~~ --~;;;~;; -----~~;; --~;~;~~~ -----~~~~ --------~ -------~~ -------~~
2 10.030 1396.11 .91 1395.96 .76 0 11 11
3 10.060 1394.48 .97 1394.31 .80 0 11 11
4 10.090 1392.84 1.01 1392.65 .83 0 11 1i
5 10.120 1391.18 1.05 1390.99 .86 0 11 ii
6 10.150 1389.52 1.08 1389.34 .89 0 it 1i
7 10.180 1387.86 1.11 1387.67 .91 0 11 11
8 10.210 1386.20 1.131386.00 .93 0 11 il
9 10.240 1384.54 1.16 1384.34 .96 0 11 11

10 10.270 1382.88 l.i9 1382.67 .98 0 11 11
11 10.300 1381.20 1.20 1380.99 .99 0 10 10

II

II

I
I
I
I
I
I
I
I
I
I
I

.ross
lIIWection

Number

I
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11

1.201
1381.20i

4
4
4
4

5
5

5
4
4
o

O'il,1.&00.4

.974

1.192
1.162
1.146
1.114
1.088
1.054
1.021

12.000

Backwater Backwater Iteration
Water Water Count for
Surface Depth Computing
Elevation Backwater
YIL DE? ITB
(ft MSU (ft>

1000.0 1382.881
1000.0 1384.540
1000.0 1386.212
1000.0 1387.869
1000.0 1389.533
1000.0 1391.188
1000.0 1392.843
1000.0 1394.486
1000.0 1396.121
1000.0 1408.000

Flc~~

GIL
(cis)

10.030
10.tWO

10.270
10.240
10.210
10.180
Itj,150
10.120
10.090
10.060

Cross
Sect i on
Location

."A
(m i)

7

2

4
3

5

10
9
8

Cross
Sect j on
Number

SUMMARY OF INITIAL DC~iSTRS4M BO~iDARY CONDITI~~S :
I
I" ---------------------------------------------------

Cross-section Number at Downstream End of Mode! (IN)

1
~n~tia~ W~ter_ Surface EJev. at D~nst~e~ E~~. (Yl~i, ft MSL)
lnlttal Flow uepth at D~~nstre~~ tno \Dtr, it)

COMPUTED STEP BACKWATER TABLE :1-------------------------------

1
1
1
1
1
1
1
1
1
1
1
1
1
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

!nterp. Water Initial
Cross Elevation Fjc~

Sect ion
! YI(!) GD!(!)

(ft MSU (cfs)

1 1408.00 1000.0
2 13%.12 1000.0
3 1394.49 1000.0
4 1392.84 iOOO .0
5 1391.19 1000.0
6 1389.53 1000.0
i i387.87 1000.0
8 1386.21 1000.0
9 1384.54 1000.0

10 1382.88 1000.0
11 1381.20 1000.0
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hrdrograph (TFO, hr)

Time to Peak (TP, hr)

Time Step Size (DTHI, hr)

3.500

.000

6.000

.200
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -
I
I
I
I

Time (TTl

Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Fl~~ at Upstream End of Model (GU(l), cfs)
Water Elevation at UpstrearnEnd of Model (YU(i), ft MSL)
Flow at Downstream End of Hodel (GU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

.0000

.2000
o

1000.00
1408.00
1000.00
1381.20

.63
11

.00
1

Channel
Top
Width

Fiow
Area

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)
Cross-Section of Minimum Froude Number (IFN)

lilJe~. Water' FlQl,~
Location Surface Velocity

Elevation

Top Flow Hannings Contract! Height Discharge Froude Depth
Width n Expansion Above Volume Number Above
Including Coeft. Initial From Channel
Storage Condition Reservoir BoHom

y i..j A B BT Q*1000 uti FKC WAVH1 DISi.j FRD DEPTH
(m j) (ft MSU (f tis) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

1It-;~~~~~ --~;~~~~~ ------~~; ---;~;~;~ ----;;~~~ ----;;~~~ ----~~~~~ ~---~~~~~ ------~~~ ------~~~ -----~:~; -------~~ -----~;~~
10.030 1396.12 2.38 420. 836. 836. 1.000 .0400 .00 .00 .0 .6 .9

110.060 1394.49 2.39 419. 836. 836. 1.000 .0400 .00 .00 .0 .6 1.0
10.090 1392.84 2.42 413. 808. 808. 1.000 .0400 .00 .00 .0 .6 1.0
10.120 1391.19 2.48 403. 762. 762. 1.000 .0400 .00 .00 .0 .6 1.1
10.150 1389.53 2.52 396. 726. 726. 1.000 .0400 .00 .00 .0 .6 1.1

110.180 1387.87 2.59 387. 692. 692. 1.000 .0400 .00 .00 .0 .6 i.i
10.210 1386.21 2.60 384. 669. 669. 1.000 .0400 .00 .00 .0 .6 1.1
10.240 1384.54 2.68 374. 641. 641. 1.000 .0400 .00 .00 .0 .6 1.2

110.270 13B2.88 2.67 374. 625. 625. 1.000 .0400 .00 .00 .0 .6 1.2
10.300 1381.20 2.76 362. 601. 601. 1.000 .0400 .00 .00 .0 .6 1.2

I
I
I
I
I
I
I
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I
I
I
1

Time (TT)

Time Step WTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Hodel <QU(i), cis)
Water Elevation at Upstream End of Model (YU(l), ft HSL)
FiOlA at Doomstream End of Hodel (QU(N), cis)
Water Elevation at Downstream End of Hodel (YU<N), ft MSL)

PAGE i 9

.0000

.2000
i

1000.00
1408.18
1000,50
1381.21

11
.62

.00

Maximum Froucle Number (FRDM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRM)
Cross-Section of Minimum Froude Number (IRi)

_ioe, Water Fi", F)", Clan,,) Top f)", Hanning, Cont"d! H.ig", Discb"g. Froud. D.pih

I'ocation Surface Velocity Area Top Width n Expansion Above Volume Number Above
Elevation Width Including CoeH. Initial From Channel

Storage Condition Reservoir Bottom
xm Y V A B tll Q;o:1000 crt! FKC WAVfil DISV FRf) f)EPTH

1Ii-~~----- ~~~-~::~- ~~~~:~--- ~:~-~~~-- ~~~~----- ~~~~----- ~:~:~---- --------- --------- ~~~~----- ~::~~=~~~ --------- ~~~~-----
10.000 1408.18 .05 20787, 2204. 2204. 1.000 .0400 .00 .18 16.5 .0 12.2

1 10.030 1396.12 2.38 420. 836. 836. Loob .0400 .00 .00 .0 .6 .9
10.060 1394.49 2.38 420. B36. 836. 1.000 .0400 .00 .00 .0 .6 1.0
10.090 1392.84 2.42 413. 808. B08. 1.000 .0400 ,00 .00 .0 .6 1.0
10.120 1391.19 2.48 403. 762. 762. 1.000 .0400 .00 .00 .0 .6 1.1

1 10.150 1389.53 2.52 396. 726. 726. 1.000 .0400 ,00 .00 ,0 .6 1.1
10.180 1387.87 2.58 388. 693. 693. 1.000 .0400 .00 .00 .0 .6 1.1
10.210 1386.21 2.60 384. 669. 669, 1.000 .0400 ,00 .00 .0 .6 1.1

110.240 1384.54 2.66 376. 643. 643. 1.00i .0400 .00 .00 .0 .6 1.2
10.270 1382.88 2.68 374. 625. 625. 1.001 .0400 .00 .00 .0 .6 1.2
10.300 1381.21 2.73 366. 604. 604. 1.001 .0400 .00 .01 .0 .6 1.2

1
1
II RESERVOIR OUTFLOW INFORHATI~i :

(cfs)

Gate
And
Tur'bine
Flco.q
QOTHR

Flow
Over
Top Of
Dam
aOVTOP

(cfs)

Sr'each
Outflow

GBRECH
(cfs)

Flow
Upstream
Of
Darn
au·: 1)

Breach
Bottom
Width

( ft)

BB
(cfs)

Outf1co.q
From
Dam

Iteration Elapsed
Count Time

Sect ion
Iber

Dam 8reach Tailwater Breach
Water Bottom Elevation Subrner-
Surface Elevation gence
Ele~ation Correct.
H2 YB I) SUB
(ft MSL) <ft MSL) (ft MSL)

111-----; --------~ -----~~~~ ----;~~~~ --;~~;~;; --~~~;~;~ --~;;~~;; -----~~;; ------~~~ ----~~;~~ -------~~ -------~~ ----~;;;~

1
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

13.0000
.2000

3
8830.71
1398.43
8557.79
1382.75

Channel
Top
Width

Water Flow Flow
Surface Velocity Area
Elevation

Time (TI)

Time Step <DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Fl~n at Upstre~~ End of Model (9U(1), cis)
Water Elention at Upstream End of Mode! ("'(UW, oft riSU
Flow at Downstr'eam End of Mode! (QU(N), ds)
Water Elevation at Downstream End of Hodel (YU(N), ft MSL)

Top Fl~v Mannings Contract! Height Discharge Froude Depth
Width n txpans ion Above tjo i ume Number Above
Including Coeff. Initial Fr'om Channel
Storage Cond it i on Reservo iI' Bottc'1ll

XW Y iJ A B tH 9,HOOO CI11 FKC WAVHT DISV FRD DEPTH

I~~----- ~~~-~::~- ~~~~:~--- ~:~-~~~-- ~~~~----- ~~~~----- ~:~:~---- --------- --------- ~~~~----- ~::~~=~~~ --------- ~~~~-----
10.000 i398.43 7.37 1198. iOS6. i056. B.83i .0400 .00 -9.92 i45.2 il2 2.4

110.030 1397.46 4.B7 IB14~ 1239. 1239. 8.831 .0400 .00 1.34 .0 .7 2.3
10.060 1395.84 4.84 1846. 1277. 1277. 8.936 .0400 .00 1.35 .0 .7 2.3
10.090 1394.20 4.80 1868. 1312. 1312. 8.959 .0400 .00 1.36 .0 .7 2.4

1
10.120 1392.56 4.74 1883. 1347. 1347. 8.927 .0400 .00 1.38 .0 .7 2.4
10.150 1390.92 4.68 1893. 1380. 1380. 8.863 .0400 .00 1.39 .0 .7 2.5
10.180 1389.28 4.62 1902. 1413. 1413. 8.785 .0400 .00 1.41 .0 .7 2.5
10.210 1387.64 4.56 1908. 1445. 1445. 8.707 .0400 .00 1.43 .0 .7 2.6

110.240 1386.01 4.50 1922. 1481. 1481. 8.639 .0400 .00 1.46 .0 .7 2.6
10.270 1384.37 4.45 1931. 1516. 1516. 8.590 .0400 .00 1.49 .0 .7 2.7
10.3001382.75 4.38 1956. 1559. 1559. 8.558 .0400 .00 1.54 .0 .7 2.7

I
I
I
il

I
~:I ~Ier

Ication

I
1

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FP~)

Cross-Section of Minimum Froude Number (JRi)

i .22
1

.69
11

I ~-"·-Wi··IR OljT'"L".1 ·~'FnOMATI·~' .IH:.~l:..JU ~ •r I.IW 1., Ur,nM U., •

Br'each Flow Breach Flow Gate
Bottom Upstream OuHl!J1n Over And
Width Of Top Of Turbine

Darn Dam F!~'J

Dam

K

Iterat ion Elapsed 'Outf I ow Dam Breach Ta ilwater' Br'each
Count Time From Water Bottom Elevation Subrner-

Surface Elevation gence
Elevation Correct.

TT Q( I) HZ YB D SUB BB QU( 1) QBRECH Q(~10? GOTHR
(hr) (cfs) (ft MSL) (ft MSL) (ft MSL) (ft) (cis) (cis) (cfs) (cis)

111-----; --------; ---;;~~~~ ----;~;;~ --;;~~~;; --;;~~~~~ --;;~;~;~ ------~~; ---;~;~~~ ----~~;;~ ----~~;;~ ---~---~~ -------~~

Iss
I tion
. Iber

I Normal ized conservation of mass as percent of maximum fl~v

in reach = .00



Maximum Number of Time Steps Alj~ned

Total Time of Fiood Routing (TT, hr)

ROUTING CC~PLETED :
11[-----------------

Number of Time Steps Used (KTiME)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

66

ii99
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~oss Maximum Maximum Time To Maximum lood Time To
~ection Stage Fj~~ naxlmum Fl~~ ievation Flood

~~~:~::- ~~~:~~~~: ~=~:~---- :~~~:_--- ~~~~~~~~- ~~~-~::~- ~~~~::~::
10.000 1417.78 117823 7.600 11.12 .00 .00

110.030 1402.13 117823 9.800 11.50 .00 .00
10.060 1400.40 117817 9.800 11.37 .00 .00
10.090 1398.68 117813 9.800 11.23 .00 .00

110.120 1396.96 117811 9.800 11.10 .00 .00
10.150 1395.24 117810 9.800 10.98 .00 .00
10.1801393.52 117810 9.800 10.86 .00 .00
10.210 1391.81 117810 9.800 10.75 .00 .00

110.240 1390.09 117811 9.800 10.63 .00 .00
10.270 1388.38 117812 9.800 10.53 .00 .00
10.300 1386.68 117813 9.800 10.42 .00 .00

I
I
I
I
I
I
I
I
I
I
I
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II C~1PUiED WATER SURFACE ELE\~TIC~S AT REQUESTED
STATIONS WHERE HYDROGPAPHS ARE PLOTTED

~im:------:~:;:::---::::~::-~-::::~::-:-::::~::-:-:tation 4Station 5Station 0
Step Time Water Water Water Water water Water

lIount Surface Surface Surface Surface Surface Surtace
Elevation Elevation Elevation Elevation Elevation Elevation

K TTPW YC(K,i) YC(K,2) YUK,3) YC(K,4) YUK,5) YC(K,o)

~------- ~~~~----- ~~~-~:~~- ~~~-~::~- ~:~-~::~- ~~~-~:~~- ~~~-~::~- ~~~-~:~~-
1 .000 1408.35 1396.12 1381.21
2 .200 1408.52 1396.15 13B1.23
3 ,400 1408.71 1396.20 1381.28
4 .600 1408.90 1390.24 1381.34
~ .800 i 409.09 13%.28 1381. 40
6 1.000 1409.30 1396.33 1381.46
7 1.200 1409.51 1396.37 1381.51
8 1.400 1409.72 1396.41 1381.56
9 1.600 1409;94 i396.46 1381.62

10 1.800 1410.16 1396.50 1381.68
11 2.000 1410.39 1396.55 1381.73
12 2.200 1410.63 13%.59 1381.79
13 2.400 1410.87 1396.64 1381.84
14 2.600 1411.12 1396.69 1381.89
15 2.800 1411.37 1396.75 1381.96
16 3.000 1411.63 1396.81 1382.03
17 3.200 1411.89 1396.87 1382.11
18 3.400 1412.16 1396.93 1382.18
19 3.600 1412.43 1396.98 1382.25
20 3.800 1412.71 1397.04 1382.31
21 4.000 1412.99 1397.09 1382.37
22 4.200 1413.28 1397.15 1382.43
23 4.400 1413.57 1397.21 1382.49
24 4.600 1413.87 1397.27 1382.56
25 4.800 1414.18 1397.34 1382.63
26 5.000 1414.49 1397.40 1382.70
27 5.200 1414.81 1397.47 1382.76
28 5.400 1415.14 1397.53 1382.82
29 5.600 1415.47 1397.59 1382.88
30 5.800 1415.80 1397.66 1382.94
31 6.000 1416.14 1397.71 1383.00
32 6.200 1416.47 1397.77 1383.05
33 6.4001416.77 1397.811383.10
34 6.6001417.051397.851383.13
35 6.800 1417.31 1397.97 1383.22
36 7.000 1417.521398.24 1383.42
37 7.200 1417.69 1398.61 1383.73
38 7.400 1417.78 1399.05 1384.08
39 7.600 1417.78 1399.52 1384.40
40 7.aOO 1417.68 J400.00 1384.75
41 8.000 1417.47 1400.40 1385.11
42 8.200 1417.12 1400.99 1385.61
43 8.400 1416.63 1401.26 1385.90
44 8.600 1416.04 1401.48 1386.08
45 8.800 i4i5.36 140i .68 1386.27

I
II
II
II
II
II
II
II
II
II
II
II
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

47 9.200 1413.69 1401.97 1386.53
48 9.400 1412.71 1402.06 1386.61
49 9.600 1411.64 1402.12 1386.66
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irne
Step

f"

1
1
1
1
1
1
I
1
I
1
1
1
1
1

Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water water Water Water Water Water

Surface Surface Surface Surface ~urtace Surface
Elevation Elevation Eievation Elevation Elevation Elevation

TTP(K) YC(K,I) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)
,., "tt'C;'" 'H'SL" 'ftNc;"} {"rP' 'HMC;j'l {ooMSI"

1-------- ~~~~----- ~~--~:~~- ~~~-~--~- ~---~:~~- ~~~--::~- ~~~-~::~- ~~~-~-:~-
50 9.BOO 1410.47 1402.13 1386.68
51 10.000 1409.19 1402.11 1386.66
52 10.200 1407.86 1401.85 1386.46
53 10.400 1406.57 1401.39 1386.07
54 10.600 1405.38 1400.97 1385.69
55 10.BOO 1404.29 1400.57 1385.34
56 11,000 1403.29 1400.20 1385.02
57 11.200 1402.39 1399.84 1384.73
58 11.400 1401.58 1399.48 1384.47
59 11.600 1400.85 1399.16 1384.25
60 11. BOO 1400.20 1398.89 1384.06
61 12.000 1399.57 1398.73 1383.93
62 12.200 1398.97 1398.52 1383.77
63 12.300 1398.79 1397.53 1383.38
64 12.400 1398.75 1397.47 1382.82
65 12.600 1398.65 1397.47 1382.74
66 12.800 1398.55 1397.45 1382.80
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8.73

7.10
7.64
8.18

't.29
9.85

10.43
11.01
11.58
12.07
12.47
13.4:3
16.04
20.66
27.19
35.59
45.57
56.89
73.96
85.23
92.24

100.13
106.08

7.28
7.81

37.33
47.29

28.88

8.35
8.90
9.46

10.03
10.60
11.19
11. 74
12.18
12.58
13.88
17.03
22.04

58.60
76.84
85.47
93.58

100.75
l06.Hi

7.28

47.29

7.81
8.35
8.90
9.46

10.03
10.60
11 .19
11.74
12.18
12.5B
13.88
17.03
22.04
28.B8
37.33

58.60
76.84
85.47
93.58

100.75
106.80

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Discharge Discharge Discharge Discharge Discharge Discharge

4.600

8.400
8.600
8.800
9.000

4.BOO
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.800
8.000
8.200

E1 apsed
Tillie

27

35

29
28

24
25
26

30
31
32
33
34

36
37
38
39
40
41
42
43
44
45
46

I
I
I
I
I
I
I
I
I
I
I
I
I

TTP(K) 9C(K,1) 9C(K,2) QC(K,3) QC(K J 4) QC(K,S) QC(K,6)
(hr) (cfs E3) (cfs E3) (cfsE3) (cfs E3) . (cfs E3) (cis E3)

1It------~ -----~~~~ -----~~~~ -----~~~~ -----~~~; --------- --------- ---------
2 .200 1.10 1.10 1.04
3 .400 1.25 1.25 1.16
4 .600 1.40 1.40 1.32
5 •BO0 1. 56 1. 56 1.48
6 1.000 1.72 1.72 1.64
7 1.200 1.89 1.89 1.81
8 1.400 2.07 2.07 1.99
9 1.600 2.27 2.27 2.18

10 1.800 2.48 2.48 2.39
11 2.000 2.70 2.70 2.61
12 2.200 2.92 2.92 2.83
13 2.400 3.14 3.i~ 3.05
14 2.600 3.40 3.40 3.30
15 2.800 3.74 3.74 3.60
16 3.000 4.09 4.09 3.96
17 3.200 4.45 4.45 4.32
18 3.400 4.81 4.81 4.68
19 3.,500 5.18 5.18 5.05
20 3.800 5.55 5.55 5.42
21 4.000 5.93 5.93 5.80
22 4.200 6.32 6.32 6.18
23 4.400 6.76 6.76 6.60

I COMPUTED DISCHARGES AT REQUESTED
STATIC~S WHERE HYDROGRAPHS ARE PLOTTED :I ----------------------------------------

Tillie

'::t



I
48
49

9.400 115.15 115.15 114.78
9.600 117.23 117.23 117.07
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Elapsed Station 1 Station 2 Station} Station 4 Station 5 Station 6
Time Discharge Discharge Discharge Discharge Discharge Discharge

TTP(K)
(hr)

I}[;(I{, i) QC(K,2) QUK,}) aC(l{,4) QW(,S) QC(K,o)
(cfs E3) (cfs E3) (cfs E3) (cis E3) (cfs E3) I~cf=. E~\w

1:0
..II..

61

66

62

9.800 117.82 117.82 !i7.81
10.000 116.90 116.90 117.06
HUGO 106.85 106.85 103.45
10.400 90.20 90.20 ~'2131

10.600 75.74 75.74 77.39
10.800 63.29 63.2'? 64.96
i 1. 000 52.65 52.65 54.12
11.200 43.70 43.70 4S.06
11.400 36.34 36.34 37.60
11. 600 30.48 30.48 31.60
11. 800 26.i2 26.12 27.01
12.000 23.68 2~; .08 24.13
12.200 20.62 20.62 21.45
12.300 9.21 9.21 15.68
12.400 9.00 9.00 9.23
12.600 8.83 8.83 8.40
12.800 8.74 8.74 9.14

54
55
56
57

50
51
52
53

63
'Ii0,

65

59
60

I
I
I
I
I
I

END OF OUTPUT

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I OGRAM ORIGIN :

--------.------

B0 S S DAHBRK(tm)

Copyright (C) 1988-89 Boss Corporation
All Rights Reserved

Version : 2.00
Serial Number : 0010419.200

Licrnsrd to Cartrr &Associatrs

I Boss DamBrk (tm) is an enhanced version of Professor D. L. Fread's
1988 NWS DAHBRK program.

ISCLAIMER :

I Boss DamBrk (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility

I for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

I Although Boss Corporation has endeavored to make Boss OamBrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to theI correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,

I collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shallI not exceed the purchase price of this software.

I OJECT DESCRIPTION :
-------------------

I PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
PROJECT NUNBER : FILE: SBNTOP.OBK
DESCRIPTION : NORTH BREACH (72 HOUR 1/2 PHF)

I
ENGINEER : CARTER ASSOCIATES
DATE OF RUN : 10/31/1990
TIME OF RUN : 5:00 pm
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I INPUT CIMROL PARAMETERS :
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (MULDAN)

No. of Reservoir Infl~ Hydrograph Points (ITEH)

No. of Informational Cross-Sections (NPRT)

Flood-Plain Routing (KFLP)

(dynamic routing)

7

o

o (no)
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PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
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RESERVOIR VOLUME DESCRIPTION :

Ele~ation ~s. Surface Area Table

Elevation Surface
Area

HSA(K) SA(K)
(ft NSL) (acres)
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1193.50
1191.50
1189.50
1187.50
1185.50
1183.50
1182.60
1182.50

1317.000
967.000
723.000
500.000
350.000
250.000
191.500

.000
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I DAM NUMBER : 1
---------------

I RESERVOIR ",..D BREACH PAIW1ETERS :
---------------------------------

I Initial Elevation of Water Surface (YO, ft HSL) 1192.00

Breach Side Slope (Z) 1: .4B

I Breach Bottom Elevation (YBHIN, ft HSL) 1182.50

I Breach Base Width (BB, ftJ 198.00

Time of Breach Formation (TFH, hr) 5.40

I
I RESERVOIR DESCRIPTION :

-----------------------

I Water Surface Elevation at Time of Breach (HF, ft HSL) 1192.00

Top of Dam Elevation (HD , ft HSL) 1193.33

I Uncontrolled Spillway Crest Elevation (HSP, ft HSL) 1182.50

Spillway Gate Center Elevation (HGT, ft HSL) .00

I Uncontrolled Spillway Discharge Coefficient (CS) .00

I
Spillway Gate Discharge Coefficient (CG) .00

Piping Centerline Elevation (CDO, ft HSL) 1183.50

I Turbine Discharge (OT, cfs) 1000.00

I SPILLWAY/~TE RATING CURVE :
----------------------------

I
I
I
I

Head Flow
HEAD( 1) OSPILL( 1)
(H) (cfs)

.00 .0
1.00 350.0
2.00 700.0
4.00 900.0
6.00 1080.0
8.00 1210.0

10.00 1350.0
12.00 1500.0
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PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
PROJECT NUMBER: FILE: SBNTOP.DBK

Routing Period (TEH, hr)

Mud/Debris Fl~ Parameter (MUD)

Dry Bed Routing Parameter (IWF) o

o

.00

1.00

6.00

PAGE 5
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Upstream
Inflow
Q}(K)
(cfs)

.00 3555.0
2.00 2488.0
4.00 1127.0
6.00 965.0
8.00 953.0

12.00 949.0
16.00 542.0

Hydrograph Time Intervals (DHF, hr)

Breach Development Exponent (BREX)

Hydraulic Radius Computation Parameter (KPRES)

Tille
Elapsed
TI(K)
(hr)

.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sltt1ARY OF PROGlW1 CONTROL PAlW1ETERS :

Number oi Cross-Sections Entered (NS)

Number oi Top Widths Entered (NCS)

Number oi Cross-Sectional Hydrographs to Plot (NTT)

Cross-Sectional Smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

landslide Simulation (KSl)

Number oi Lateral Inilow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED :
(maximum allowed =6)
----------------------------~~-------------

2 3

C~EL_vAllEY BO~OARY CONDITIONS:

Max Discharge at Downstream End (QHAXD, cis)

Hax lateral Outflow due to Flood Wave (Qll, cfs/ft)

Initial Time-Step Size (DTHM, hr)

Time at which Dam Starts to Fail (TFI, hr)

Theta Weighting Factor (Fll)

Stage Convergence Criterion (EPSY, ft)

Initial Downstream Water Surface Elevation (YON, ft MSl)

Slope of Channel Downstream of Dam (SOH, ft/mi)

3

7

3

0

0 (subcriticaD

0 (no)

0

0

.0

.0000

.0000

.0000

.000

.000

.00

.0000
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Cross-Section Location (XS(I), mi)

CROSS-SECTION and REACH DESCRIPTION :

flooding Elevation (FSTG(I), ft NSL)

Initial Water Surface Elevation (YO, ft NSL) .000

.000

.000

.030

10.000

NORTH DAH LOCATI ON

Reach Contraction-Expansion Coefficient (FKC)

Ninimum Distance Between Interpolated Cross-Sections (DXN, mi)

CROSS-SECTION NUMBER :

Dtlt4STREAN REACH NUMBER :

1
1--------------------------

1
1
1
1
1
I

~evation Channel Channel Storage Left Left Right Right Fll* Path -0

Top Nanning Top Top Nanning Top Nanning Sinuosity
Width n Width Width n Width n CoeH.

,
(K,I) BS(K,I) CN(K,I) BSS(K,I) BSL(K,I) CNL(K,I) BSR(K,I) CNR(K,I) SNC(K,I)
t NSU (ft) (ft) (ft) (ft)
------- --------- --------- --------- --------- --------- --------- --------- ---------
1182.50 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11183.00 600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1186.00 2250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1188.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11190.00 4150.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1192.00 4850.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1200.00 7600.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
1
1
1
1
1



I

CROSS-SECTIm NUMBER: 2

Cross-Section location (XS(I), mi)

Reach Contraction-Expansion Coefficient (FKC)

Minimum Distance Between Interpolated Cross-Sections (DXM, mi)

.000

.000

.030

.000

10.030
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PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
PROJECT NUMBER: FILE: SBNTOP.DBK

I
I --------------------------

I Flooding Eleuation (FSTG(I), ft MSL)

I Initial Water Surface Eleuation (YO, ft MSL)

O(U\fSTREAM REACH NUHBER: 2I -----------------------------

I
I

CROSS-SECTIm and REACH DESCRIPTIm :
-------------------------------------

Ination Channel Channel Storage left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosi ty
Width n Width Width n Width n Coeff.

I(K,I) BS(K,I) CM(K,I> BSS(K,I> BSL(K, I> CMUK,I> BSR(K,I> CMR(K,I> SNC(K,I>
t MSL> (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1181.50 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11182.00 650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1185.00 2250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1187.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11189.00 4150.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1191.00 4850.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1199.00 7600.0 .0400 .0 .0 .0000 .0 .0000 1.0000

I
I
I
I
I
I



I

Initial Water Surface Elevation (YO, ft MSL)

l oss DAHBRK version 2.00
PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
PROJECT NUMBER: FILE: SBNTOP.DBK

1173.50 2.0 .0 .0 .0
1174.00 950.0 .0 .0 .0
1177.00 2250.0 .0 .0 .0
1179.00 2700.0 .0 .0 .0
11B1.00 4150.0 .0 .0 .0
1183.00 4850.0 .0 .0 .0
1191.00 7600.0 .0 .0 .0

Cross-Section Location (XS(I), Ii)

.000

.000

10.380
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Right
Top
Width
BSR(K,l)
(ft)

Left
Top
Width
BSUK,l)
(H)

Storage
Top
Width
BSS(K,J)
(ft)

Flooding Elevation (FSTG(I), ft MSL)

Elevation Channel
Top
Width

HS(K,I) BS(K,I)
(ft MSU (ft)

CROSS-SECT!~ NUMBER: 3

CROSS-SECTI~ DESCRIPTION :

I
I --------------------------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2 .0300

I

'
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I DIST~CE BETWEEN IHTERPOLATED CROSS-SECTIct4S
(OXH) TWIT WILL BE USED IN CIJ1PUTATIct4SI ----------------------------------------------

Down Interp.

I
Stream Cross
Reach Section
Number Distance
I=1,NS1 DXH(I)

I --------- ~~~~-----

I
Total number of cross-sections (originaltinterpolated)

I Maximum number of cross-sections allowed

I
I
I
I
I
I
I
I
I
I
I
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13

300
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33.334
22.857

(H/mi)

Reach
Slope

.030

.350

(mi)

Reach
Length

1
2

(H HSU

Botten Reach
Elevation Number

10.000 1182.500
10.030 1181.500
10.380 1173.500

Cross
Section
location
(mi)

1
2
3

Cross
Section
Number

I CROSS-SECTIlJi and REACH SIH1ARY :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I RE~UMBEREI) IW1.IBRJD6E CROSS-SECTI~S :
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Dam! Revised
Bridge Cross

Section
Number

NUIIlber of Intermediate Cross-Sect ions <rtHNS»

Number of Time Steps (NNU)

13

7
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I INITIAL ~DITIIliS TABLE :

Froude Iteration Iteration
Indicator Count for Count for
(0 =sub) Computing Computing
(1 =sup) Nrml Dpth Crtl Dpth
IFR lTN ITC

Cross
Section
Location

I
I
I
I
I
I
I
I
I
I
I
I
I

I.oss
-tction

r'
Normal Normal Critical Critical
Flow Flow Flow Flow
Water Depth Water Depth
Elevation Elevation

Xl YN DEPN YC DEPC
(mj) (ft MSL> (ft) (ft HSU (ft)

1------- --------- --------- --------- --------- --------- --------- --------- ---------
1 10.000 1184.05 1.55 1183.52 1.02 0 10 10
2 10.030 1182.96 1.46 1182.48 .98 0 10 10
3 10 .062 1182.20 1.43 1181.74 .97 0 10 10
4 10.094 1181.46 1.41 1180.99 .95 0 10 10
5 10.125 1180.71 1.39 1180.25 .93 0 10 10
6 10.157 1179.97 1.38 1179.51 .91 0 10 10
7 10.189 1179.21 1.34 1178.76 .90 0 10 10
8 10.221 1178.46 1.32 1178.02 .88 0 10 10
9 10.253 1177.72 1.31 1177.27 .86 0 10 10

10 10.285 1176.97 1.29 1176.54 .86 0 10 10
11 10.316 1176.23 1.27 1175.80 .85 0 10 10
12 10.348 1175.48 1.26 1175.06 .83 0 10 10
13 10.380 1174.74 1.24 1174.33 .83 0 10 10
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13
1174.739

1.239

4
4
5
5
5
5
5
5
5
5
5
o

1.256
1.272
1.287
1.305
1.323
1.342
1.361
1.381
1.402
1.423
1.445
9.500

1175.483
1176.227
1176.969
1177.714
1178.459
1179.205
1179.952
1180.699
1181.447
1182.196
1182.945
1192.000

Back~ater Back~ater Iteration
Water Water Count for
Surface Depth Computing
Elevation Backwater
Yll DEP ITB
(ft HSU <ft)

2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0
2315.0

Fl~

GIL
(cfs)

10.348
10.316
10.285
10.253
10.221
10.189

.10.157
10.125
10.094
10.062
10.030
10.000

Cross
Section
Location

X
(mj)

12
11
10
9
8
7
6
5
4
3
2
1

Cross
Section
Number

I
SlttIARY OF INITIAL D~STR~ BO~DARY CCNDITlCNS :

II -----~---------------------------------------------

Cross-section Number at Downstream End of Hodel (IN)

I
Initial Water Surface Elev. at D~nstream End (YNN, ft MSl)
Initial Flow Depth at Downstream End (DEP, ft)

COMPUTED STEP BACKWATER TABLE :II -------------------------------

I
II
II
II
II
II
II
II
II
II
II
II
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Interp. Water Initial
Cross Eleuation Flow
Sect ion
I YI (I) QDJ(})

(ft MSU (cfs)
--------- --------- ---------------

1 1192.00 2315.0
2 1182.95 2315.0
3 1182.20 2315.0
4 1181.45 2315.0
5 1180.70 2315.0
6 1179.95 2315.0
7 1179.21 2315.0
8 1178.46 2315.0
9 1177.71 2315.0

10 1176.97 2315.0
11 1176.23 2315.0
12 1175.48 2315.0
13 1174.74 2315.0

.,
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Time to Peak (TP, br)

Time to Failure (TFH, br)

Time Step Size (DTHI, br)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

.000

.270

5.400

6.000

I DAI1 OUTFLW HYDROGRAPH TIME PARAMETERS :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

.0000

.2700
o

2315.00
1192.00
2315.00
1174.74

Channel
Top
Width

Water Flow Flow
Surface Velocity Area
Elevation

Tim~ <Tn
Tim~ St~p (I)TH)
Numb~r of It~rations R~quired after Time Step R~duction (ITERR)
Flow at Upstr~am End of Mod~l (QU(I), cfs)
Water Elevation at Upstream End of Model (YU(1) , ft MSU
FI~ at D~nstr~am End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

1
1
I
1
I
Riv~r

rcation
Top Flow Hannings Contract/ H~ight Discharge Froude Depth
Width n Expansion Above Volume Number Above
Including Coeff. Initial FrOOl Channel
Storage Condition Reservoir BottOlll

X(D Y V A B BT Q*1000 CMM FKC twJHT DISV FRD DEPTH

1It~:----- ~~~-~:::- ~~~~::--- ~:~-~~:-- ~~~:----- ~~~:----- ~:~::_--- --------- --------- ~~~:----- ~~:~~=~~: --------- ~~~:-----
10.000 1192.00 .09 25226. 4850. 4850. 2.315 .0400 .00 .00 51.7 .0 9.5

110.030 1182.95 2.28 1016. 1154. 1154. 2.315 .0400 .00 .00 .0 .4~' 1.4
10.062 1182.20 2.27 1018. 1161. 1161. 2.315 .0400 .00 .00 .0 .4 1.4
10.094 1181.45 2.27 1021. 1169. 1169. 2.315 .0400 .00 .00 .0 .4 1.4

1
10.125 1180.70 2.26 1025. 1178. 1178. 2.315 .0400 .00 .00 .0 .4 1.4
10.157 1179.95 2.25 1028. 1187. 1187. 2.315 .0400 .00 .00 .0 .4 1.4
10.189 1179.21 2.24 1032. 1197. 1197. 2.315 .0400 .00 .00 .0 .4 1.3
10.221 1178.46 2.23 1036. 1208. 1208. 2.315 .0400 .00 .00 .0 .4 1.3

110.253 1177.71 2.23 1040. 1219. 1219. 2.315 .0400 .00 .00 .0 .4 1.3
10.285 1176.97 2.22 1044. 1231. 1231. 2.315 .0400 .00 .00 .0 .4 1.3
10.316 1176.23 2.20 1051. 1244. 1244. 2.315 .0400 .00 .00 .0 .4 1.3

I 10.348 1175.48 2.19 1055. 1257. 1257. 2.315 .0400 .00 .00 .0 .4 1.3
10.380 1174.74 2.19 1058. 1270. 1270. 2.315 .0400 .00 .00 .0 .4 1.2

1
1
I
I
1
1

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRM)
Cross-Section of Minimum Froude Number (IFH)

.43
2

.01
1
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

.43
2

.01
1

.0000

.2700
1

2316.83
1192.03
2317.39
1174.74

Channel
Top
Width

Water Flow Flow
Surface Velocity Area
Elevation

Time <Tn
Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (9U(I), cfs)
Water Elevation at Upstream End of Hodel (YU(l), ft MSL)
Flow at Downstream End of Model (OU(N), cfs)
Water Elevation at Downstream End of Hodel (YU(N), ft HSL)

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)
Cross-Section of Minimum Froude Number (IFH)

I
I
I
I
I

River
location

Top Flow Hannings Contractl Height Discharge Froude Depth
Width n Expansion Above Volume Number' Above
Including Coeff. Initial FrOOI Channel
Storage Condi t ion Reservoir Bottom

XU) Y V A B BT 9*1000 cttI FKC WAVHT DISV FRO DEPTH

i n (ft MSL> (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

-------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1192.03 .09 25352. 4859. 4859. 2.317 .0400 .00 .03 51.7 .0 9.5

1 10.030 1182.95 2.28 1016. 1154. 1154. 2.317 .0400 .00 .00 .0 .4 1.4
10.062 1182.20 2.27 1019. 1161. 1161. 2.317 .0400 .00 .00 .0 .4 1.4
10.094 1181.45 2.27 1022. 1169. 1169. 2.317 .0400 .00 .00 .0 .4 1.4

1
10.125 1180.70 2.26 1025. 1178. 1178. 2.316 .0400 .00 .00 .0 .4 1.4
10.157 1179.95 2.25 1029. 1187. 1187. 2.316 .0400 .00 .00 .0 .4 1.4
10.189 1179.21 2.24 1032. 1197. 1197. 2.316 .0400 .00 .00 .0 .4 1.3
10.221 1178.46 2.24 1036. 1208. 1208. 2.316 .0400 .00 .00 .0 .4 1.3

110.253 1177.71 2.23 1040. 1219. 1219. 2.316 .0400 .00 .00 .0 .4 1.3
10.285 1176.97 2.22 1045. 1231. 1231. 2.316 .0400 .00 .00 .0 .4 1.3
10.316 1176.23 2.20 1051. 1244. 1244. 2.316 .0400 .00 .00 .0 .4 1.3

110.348 1175.48 2.20 1055. 1257. 1257. 2.317 .0400 .00 .00 .0 .4 1.3
10.380 1174.74 2.19 1058. 1270. 1270. 2.317 .0400 .00 .00 .0 .4 1.2

I
I
I RESERVOIR OUTFUXoI lNFORHATI~ :

-------------------------------

2317.

Gate
And
Turbine
FltM
QOTHR
«(fs)

o•

Flow
Over
Top Of
Dam
oovrop
(cfs)

o.

Breach
Outflow

9BRECH
(cfs)

2317•

Flow
Upstream
Of
Dam
OU(l)
(cfs)

•01

Breach
Bottom
Width

BB
(ft)

1.001182.951183.501192.03

Dam Breach Tai ltllater Breach
Water Bottom Elevation Subller-
Surface Elevation gence
Elevation Correct.
H2 YB I) SUB
(ft HSL) (ft HSL) (ft HSL)

Outflow
From
Dam

Q(I)

(cfs)

•000

TT
(hr)

K

Iteration Elapsed
Count Timei:ss

I;tion
Number

I
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

I
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

I
1
1
I

Time <Tn
Time Step <DTH}
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(l), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
Flow at Downstream End of Nodel (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

6.0000
.1000

1
9571.96
1188.22
9887.79
1175.94

IIi••, Wat., FI.. Fl.. Chann.l Top Fl.. Kinnings Conl,act! ",igbt Disch"g. F,oudt Dopth

'

cation Surface Velocity Area Top Width n Expansion Above Volume Number Above
Elevation Width Including Coeff. Initial From Channel

Storage Condition Reservoir Bottom
X(D Y V A B 8T Q*1000 cttI FKC WAVHT I)ISV FRO DEPTH

~~~----- ~::_~:~~- ~::~~~--- ~~~_::~-- ~::~----- ~::~----- ~::~~---- --------- --------- ~::~----- ~~:~:=::~ --------- ~::~-----
10.000 1188.22 .96 9983. 2859. 2859. 9.572 .0400 .00 -3.83 80.3 .1 5.7

1
10.030 1184.t8 3.36 2852. 1814. 1814. 9.572 .0400 .00 1.24 .0",.5 2.7
10.062 1183.43 3.36 2854. 1809. 1809. 9.601 .0400 .00 1.24 .0 ' .5 2.7
10.094 1182.68 3.37 2857. 1805. 1805. 9.630 .0400 .00 1.23 .0 .5 2.6
10.125 1181.93 3.38 2860. 1801. 1801. 9.660 .0400 .00 1.23 .0 .5 2.6

110.157 118t.18 3.38 2863. 1798. 1798. 9.689 .0400 .00 1.23 .0 .5 2.6
10.189 1180.43 3.39 2867. 1795. 1795. 9.717 .0400 .00 1.23 .0 .5 2.6
10.221 1179.68 3.39 2871. 1793. 1793. 9.746 .0400 .00 1.22 .0 .5 2.5

110.253 1178.93 3.40 2875. 1792. 1792. 9.774 .0400 .00 1.22 .0 .5 2.5
10.285 1178.18 3.40 2880. 1791. 1791. 9.803 .0400 .00 1.21 .0 .5 2.5
10.316 1177.44 3.41 2885. 1790. 1790. 9.831 .0400 .00 1.21 .0 .5 2.5

1
10.348 1176.69 3.41 2890. 1790. 1790. 9.860 .0400 .00 1.20 .0 .5 2.5
10.380 1175.94 3.42 2894. 1790. 1790. 9.888 .0400 .00 1.20 .0 .5 2.4

I
I

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Ii inillum Froude Number (FRM)
Cross-Section of Minimum Froude Number (IFM)

.47
13

.09
1

1055.

Gate
And
Turbine
Flow
QOTHR
(cfs)

o.

FIlM
Over
Top Of
Dam
QMOP
(cfs)

8517.

GBRECH
(cfs)

Breach
Outflow

9572.

Flow
Upstream
Of
Dam
QU(l)
(cfs)

198.00

BB
(ft)

Breach
Bottom
Width

1.001184.181188.22 1182.50

Dam Breach Tail~ater Breach
Water Bottom Elevation Submer-
Surface Elevation gence
Elevation Correct.
H2 YB I) SUB
(ft MSL) (ft MSL) (ft MSL)

9(1)

(cfs)

6.000

n
(hr)

K

RESERVOIR OUTFLW INFORt1ATI~ :I -------------------------------
I)am Iteration Elapsed Outflow

l oss Count Time From
ction I)am

Number

i--------- --------- --------- --------- ------------------ --------- --------- --------- --------- --------- --------- ---------

I
Normalized conservation of mass as percent of maximum flow



I

'

S5 DAHBRK version 2.00
PROJECT TITLE : SBFRS--NORTH BREACH (13-88)
PROJECT NUMBER: FILE: SBNTOP.DBK

I FLOOD CREST SlMRY :

PAGE 51

10/3111990

~oss Maximum Maximum Time To Maximum Flood Time To
Section Stage Flow Maximum Flow Elevation Flood

f cation Elevation Stage Velocity Elevation
j) (H MSU (cfs) (hr) (ft/see) (ft MSU (hr)
------- --------- --------- --------- --------- --------- ---------
10.000 1192.09 12054 .700 .96 .00 .00

110.030 1184.46 12054 4.400 3.57 .00 .00
10.062 1183.71 12054 4.400 3.58 .00 .00
10.094 1182.95 12055 4.400 3.58 .00 .00

110.125 1182.20 12055 4.400 3.59 .00 .00
10.157 1181.44 12054 4.400 3.60 .00 .00
10.189 1180.69 12054 4.400 3.60 .00 .00

I
10.221 1179.94 12053 4.400 3.61 .00 .00
10.253 1179.18 12053 4.400 3.61 .00 .00
10.285 1178.43 12052 4.500 3.61 .00 .00
10.316 1177.68 12052 4.500 3.62 .00 .00

I 10.348 1176.93 12052 4.500 3.62 .00 .00
10.380 1176.17 12052 4.500 3.62 .00 .00

I
I
I
I
I
I
I
I
I
I



I
BOSS DAHBRK version 2.00 PAGE 52I PROJECT TITLE : SBFRS--NORTH BREACH <13-88)

PROJECT NUMBER: FILE: SBNTOP.DBK 10/3111990

I ClJ1PUTED WATER SURFACE ELElJATl~S AT REQUESTED
STATIONS WHERE HYDR06RAPHS ARE PLOTTED :
------------------------------------------------

lime Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
step Time Water Water Water Water Water Water

lunt Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTP(K) YC(K,D YC(K,2) YC(K,3) YC(K,4) YC(K,S) YC(K,6)I (hr) (ft HSU (ft HSU (ft HSU (ft HSU (ft HSU (ft HSU
------- --------- --------- --------- ------------------ --------- ---------

1 .000 1192.05 1182.95 1174.74

I
2 .100 1192.06 1182.95 1174.74
3 .200 1192.07 1182.96 1174.74
4 .300 1192.08 1182.99 1174.75
5 .400 1192.08 1183.02 1174.77

I 6 .500 1192.09 1183.0S 1174.79
7 .600 1192.09 1183.10 1174.82
8 .700 1192.09 1183.14 1174.86

I
9 .800 1192.09 1183.18 1174.90

10 .900 1192.09 1183.22 1174.94
11 1.000 1192.09 1183.26 1174.97
12 1.100 1192.08 1183.31 117S.01

I 13 1.200 1192.07 1183.35 1175.0S
14 1.300 1192.06 1183.40 1175.10
15 1.400 1192.05 1183.44 1175.14

I 16 1.500 1192.04 1183.48 117S.18
17 1.600 1192.02 1183.S2 1175.22
18 1.700 1192.00 1183.5S 1175.25

I
19 1.800 1191.98 1183.59 1175.29
20 1.900 1191.96 1183.63 1175.32
21 2.000 1191.93 1183.67 1175.36
22 2.100 1191.90 1183.71 117S.40

I 23 2.200 1191.87 1183.75 1175.44
24 2.300 1191.84 1183.79 1175.48
25 2.400 1191.80 1183.83 1175.52

I 26 2.500 1191.76 1183.88 1175.56
27 2.600 1191.71 1183.92 1175.60
28 2.700 1191.67 1183.96 1175.64

I
29 2.800 1191.62 1184.01 1175.68
30 2.900 1191.56 1184.06 1175.72
31 3.000 1191.50 1184.10 1175.77
32 3.100 1191.44 1184.15 1175.82

I 33 3.200 1191.37 1184.34 1175.90
34 3.300 1191.28 1184.38 1176.02
35 3.400 1191.20 1184.39 1176.09

I 36 3.500 1191.11 1184.41 1176.11
37 3.600 1191.01 1184.42 1176.12
38 3.700 1190.92 1184.43 1176.13

I
39 3.800 1190.82 1184.44 1176.14
40 3.900 1190.72 1184.44 1176.15
41 4.000 1190.62 1184.45 1176.16
42 4.100 1190.51 1184.45 1176.16

I 43 4.200 1190.41 1184.46 1176.17
44 4.300 1190.30 1184.46 1176.17
45 4.400 1190.19 1184.46 1176.17



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

47
48
49

4,600 1189.96 1184.46 1176.17
4.700 1189,84 1184.45 1176.17
4,800 1189.72 1184.45 1176.17
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step
runt

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water Water Water Water

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)

~------- ~~~:_---- ~~~-~:::- ~~~-~~::- ~~~-~:::- ~~~-~:::- ~~~-~:::- ~~~-~:::-
50 4.900 1189.60 1184.44 1176.16
51 5.000 1189.48 1184.43 1176.16
52 5.100 1189.35 1184.42 1176.15
53 5.200 1189.23 1184.41 1176.14
54 5.300 1189.10 1184.40 1176.13
55 5.400 1188.97 1184.39 1176.12
56 5.500 1188.84 1184.36 1176.10
57 5.600 1188.72 1184.32 1176.07
58 5.700 1188.59 1184.29 1176.04
59 5.800 1188.47 1184.25 1176.01
60 5.900 1188.34 1184.22 1175.97
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II. ----------------------------------------
~lIae Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6

fep Time Discharge Discharge Discharge Discharge Discharge Discharge
unt

TTP(K) QC(K,I) QC(K,2) QC(K,3) QC(K,4) QC(K,5) QC(K,6)
(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

1-------; -----~;;; -----~~;~ -----~~;~ -----~~;~ --------- --------- ---------

I
I
1
I
1
I
I
1
1
I
1
I
I

2 .100
3 .200
4 .300
5 .400
6 .500
7 .600
8 .700
9 .800

10 .900
11 1.000
12 1.100
13 1.200
14 1.300
15 1.400
16 1.500
17 1.600
18 1.700
19 1.800
20 1.900
21 2.000
22 2.100
23 2.200
24 2.300
25 2.400
26 2.500
27 2.600
28 2.700
29 2.800
30 2.900
31 3.000
32 3.100
33 3.200
34 3.300
35 3.400
36 3.500
37 3.600
38 3.700
39 3.800
40 3.900
41 4.000
42 4.100
43 4.200
44 4.300
45 4.400
46 4.500

2.34 2.34 2.32
2.39 2.39 2.33
2.47 2.47 2.36
2.59 2.59 2.43
2.74 2.74 2.53
2.93 2.93 2.67
3.11 3.11 2.84
3.28 3.28 3.02
3.47 3.47 3.21
3.67 3.67 3.39
3.89 3.89 3.59
4.12 4.12 3.81
4.36 4.36 4.03
4.58 4.58 4.27
4.77 4.77 4.50
4.98 4.98 4.71
5.19 5.19 4.92
5.42 5.42 5.13
5.66 5.66 5.36
5.91 5.91 5.60
6.16 6.16 5.85
6.43 6.43 6.10
6.70 6.70 6.37
6.98 6.98 6.64
7.27 7.27 6.93
7.56 7.56 7.21
7.85 7.85 7.51
8.22 8.22 7.82
8.60 8.60 8.17
8.97 8.97 8.55
9.35 9.35 8.93

11.16 11.16 9.58
11.30 11.30 10.63
11.44 11.44 11.35
11.56 11.56 11.46
11.67 11.67 11.53
11.77 11.77 11.67
11.85 11.85 11.76
11.92 11.92 11.84
11.97 11.97 11.91
12.01 12.01 11.96
12.04 12.04 12.01
12.05 12.05 12.03
12.05 12.05 12.05
12.04 12.04 12.05
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.101"\1

11.93 11.98
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11.93
11.87
11.80
11.71
11.61
11.50
11.34
11.09
10.78
10.47
10.18

11.87
11.80
11.71
11.61
11.50
11.38
11.06
10.75
10.45
10.15
9.86

11.87
11.80
11.71
11.61
11.50
11.38
11.06
10.75
10.45
10.15
9.86

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Discharge Discharge Discharge Discharge Discharge Discharge

GC(K,D GC(K,2) GC(K,3) GC(K,4) GC(K,5) GC(K,6)
(c4s E3) (cfs E3) (c4s E3) (c4s E3) (c4s E3) (c4s E3)

Elapsed
Time

TTP(K)
(hr)

50
51
52
53
54
55
56
57
58
59
60

I. ime
tep

Count

I
--------- --------- --------- --------- --------- --------- --------- ---------

I
I
I
I

ENDOFOUTPUT

I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I OBRAM ORIGIN :

--------------

B0 S S DAHBRK(tm)

Copyright (C) 1989-99 Boss Corporation
All Rights R~serv~d

Version : 2.00
Serial Number: 0010419.200

Lic~ns~d to Cart~r &Associates

Boss DamBrk (tm) is an enhanced version of Professor D. L. Fread's
11998 NWS 0Al'1BRK program.

ISGLAH1ER :

I Boss DamBrk (tm) is a complex program which requires engineering expertise
to us~ correctly. Boss Corporation assumes absolutely no responsibil ity
for the corr~ct use of this program. All results obtained should be

I carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

I Although Boss Corporation has endeavored to make Boss DamBrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either impl icit or explicit, as to the
correct performance or accuracy of this software.

I In no event shall Boss Corporation be I iable to anyone for special,
col lateral, incidental, or consequential damages in connection with or

I arising out of purchase or use of this software. The sole and exclusive
I iabil ity to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

I
I JECT DESCRIPTION :

. ------------------

PROJECT TITLE : SBFRS--SOUTH BREACH (13-a8>

I PROJECT Nij1BER : FILE: SBSTOP.BRK
OESCRIPTlt1i : SOUTH BREACH 72 HOUR li2 PHF
ENGINEER : CARTER ASSOCIATES

ILDATE OF Rlti 10/23/1990
IIIIME OF R~~ : 2:49 pm
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IpUT DATA SlttVlRY :

I INPUT CON1ROL PARAMETERS :
--------------------------

I Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

I Number of multiple dams/bridges (MULDAM)

I No. of Reservoir Inflow Hydrograph Points (ITtH)

No. of Informational Cross-Sections (NPRT)

I Flood-Plain Routing (KFLP)

I
I .,

I
I
I
I
I
I
I
I
I

PAGE 2
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(dynamic routing)

o

o (nQ)
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II CROSS-SECTI~i NL~BERS COINCIDENT
WITH UPSTREAM DAM FACE (lOAM>
-------------------------------~--

II

II RESERVOIR VOLltlE DESCRIPTI~i :
------------------------------
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Elevation vs. Surface Area Table

Elevation Surface
Area

HSA(K) SA(K)
<ft NSL) <acres)

II

II

II

II

II

II

I
II

II

II

II

II

II

II

1i93.50
1191.50
1189.50
1187.50
1185.50
1183.50
118i,50
1175.00

1317.000
967.000
723.000
500.000
350.000
250.000
133.000

.000
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I DAM NltIBER : 1
---------------

I RESERVOIR AND BREACH PARAMETERS :
---------------------------------

I Initial Elevation of Water Surface (YO, ft MSl) 1192.00

Breach Side Slope (2) 1: .48

I Breach Bottom Elevation (YBMIN, it M8l) 1175.00

I
Breach Base Width (88, ft) 100.00

Time of Breach Formation (TFH, hr) 3.70

I
I RESERVOIR DESCRIPTION :

-----------------------

I
Water Surface E1evation at Time of Breach (HF, ft MSl) 1192.00

Top of Dam Elevation (HD, ft MSl) 1193.33

I Uncontrolled Spillway Crest Elevation (H8P, ft MSl) 1176.90

Spillway Gate Center Elevation (HGT, ft MSl) .00

I Uncontrolled Spillway Discharge Coefficient (C8) .00

I
Spillway Gate Discharge Coefficient (C6) .00

Piping Centerline Elevation (COO, ft MSL) 1176.90

I Turbine Discharge (OT, cis) 1000.00

SPILLWAY/GATE RATING CURVE :I ----------------------------

I
I
I
I

Head Flow
HEAD( 1) OSPILl( 1)
<tt) (cfs)

.00 .0
3.00 230.0
5.40 470.0
7.40 700.0
9.40 900.0

11.40 1080.0
13.40 1210.0
15.40 1350.0
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Routing Period (TEH, hr)

Mu~/Oebris Fl~A Parameter (HUO)

ury Bed Routing Parameter (lWF)

Breach Development Exponent (BREX)

o

o

.00

8,00

1.00

Upstr'eam
Inflow
GI<K)
(ds)

.00 3555.0
2.00 248B.0
4.00 1127.0
6.00 965.0
B.OO 953.0

12.00 949.0

Hydrograph Time Intervals (OHF, hr)

Hydraul ic Radius Computation Parameter (KPRES)

Time
Elapsed
nm
(hr)

~I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Landsl ide Simulation (KSL)

Theta Weighting Factor (FII)

C~iNEL-vALLEt BOUNDARY CONDITI~iS :

Number of Cross-Sections Entered (NS)

.0000

.000

.0000

.0000

.0000

.00

.000

.0

7

3

o (subcritical)

o

o (no)

3

o

o

32

Number of Cross-Sectional Hydrographs to Plot (N1T)

Number of Top Widths Entered (NCS)

Cross-Sectional Smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

Max Discharge at Downstream End (~~D, cfs)

Number of Lateral Inflow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

Initial Time-Step Size (DTHM, hr)

Initial Downstream Water Surface Elevation (YON, ft NSL)

Max Lateral Outflow due to Flood Wave (GLL, cfs/ft)

Stage Convergence Criterion (EPSi, ft)

Slope of Channel Downstream of Dam (SOH, ft/mi)

Time at which Dam Starts to Fail (TFI, hr)

CROSS-SECTI~iS WHERE HYDROGRAPH REQUESTED :
(maximum allowed =6)

I SUMMARY OF PROGRAM CON1ROL PARAMETERS :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Reach Contraction-Expansion Coefficient (FKC)

Initial Water Surface Elevation (YO, ft MSL)

.000

.000

.000

.030

10.000

SOUTH DAM LOCATIl1"i

Minimum Distance Between Interpolated Cross-Sections ([XM, mi)

DfU.lSTREAM REACH Nli1BER :

I CROSS-SECTI(~ Nl~BER :

I
I
I
I
I
I ~~~::=::~~~~-:~~-~:~~~-~::~~~~~~~-~

Elevation Channel Channel Storage Left Left Right Right Flow Path

I Top t1anning Top Top Hanning Top Hanning S'inuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,l) CH(K,I) BSS(K,I) BSL(K,I) CNL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)

II~-~:~~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1174.50 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
1i75.00 300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1176.00 1500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1180.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1184.00 4000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11188.00 5200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1193.00 7000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

I
I
I
I
I
I
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.000

.000

.000

.020

10.030Cross-Section Location (XS(!), mi)

Reach Contraction-Expansion Coefficient (FKC)

Flooding Elevation (FSTG(!), ft MSL)

Minimum Oistance Between Interpolated Cross-Sections (O;XM, rni)

!nitial Water Surface Elevation (YD, ft MSL)

·1 CROSS-SECT! il'i NLt1BER: 2

1
1

1D(Il..AiSTREAM REACH NltIBER: 2

1
1
1 ::~::=:::~~~~-~~~-:~:~-~::::~~~~~-~

Elevation Channel Channel Storage Left Left Right Right Flow Path

1 Top Nanning Top Top Manning Top Nanning Sinuosity
Width n Width Width n Width n Coeft.

HS(K,I) BS(K,!) CN(K,!) BSS(K,!) BSL(K,!) CNL(K,!) BSR(K,I) CNR(K,I) SNC(K,I)

1If~-~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1173.00 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
11~4.~~ 300.0 .0400 .0 .0 .O~~~ .0 .OOO~ 1.~OO~
11.6.uu 1600.0 .0400 .0 .0 .Ouuu .0 .OOOU 1.uOOu
1178.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1182.00 4000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

11186.00 5200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
i190.00 7000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

1
1
1
1
1
1
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I CROSS-SECTllJ.l NUMBER : 3

Initial Water Surface Elevation (YD, ft MSL)

I CROSS-SECTION DESCRIPTI~4 :

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Elevation Channel Storage Left Right
Top Top Top Top
Width Width Width Width

HS(K,l) BS(K,I> BSS(K,l) BSUK,J) BSR(K ,I>
(ft MSU ( ft) (ft) (ft> <H)
--------- --------- --------- --------- ---------

1166.00 2.0 .0 .0 .0
1167.00 300.0 .0 .0 .0
1169.00 1600.0 .0 .0 .0
1171.00 2600.0 .0 .0 .0
1175.00 4000.0 .0 .0 .0
1179.00 5200.0 .0 .0 .0
1183.00 7000.0 .0 .0 .0

10.380

.000

.000
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Maximum number of cross-sections allowed

Total number of cross-sections (original+interpolated)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Down
Stream
Reach
Number
I=l ,NSI

Interp.
Cross
Sect ion
Distance
I))(M(I)
(mi)

1 101.0000
2 .0200

19

300
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WARNING: Slopes greater than 50 ft/mi may cause supercritical flow

Cross Cross Bottom Reach Reach Reach
Sect ion Section Elevation Number Lengtn Slope
Number Location

(mD (ft MSU (mj) (it/mD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 iO.OOO 1174.500
2 10.030 1173.000

3 10.380 1166.000 2

.030 50.000

.350 20.000
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RE-NUMBEREO ~/BRIDGE CROSS-SECTIONS :

Dam! Revised
Bridge Cross

Sect ion
Number

Number of Intermediate Cross-Sections (t!~(NS»

Number of Time Steps (NNU)

19

6
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I INITIAL CONDITIaiS TABLE :
--------------------------

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10

.• 10
10
10
10
iO
10

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Froude Iteration Iteration
Indicator Count for Count for
(0 =sub) Computing Computing
<I = sup) Nrml Dpth Crtl Dpth
IFR lTN ITe

1.67

1.20
1.67
1.67
1.67
1.67
1.67
1.67

1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.67

1175.70
1174.67
1174.26
1173.84
1173.43
1173.02
1172.61
1172.20
1171.79
1171.37
1170.96
1170.55
1170.14
1169.73
1169.32
1168.90
1168.49
1168.08
1167.67

Critical Critical
Flow Flow
Water Depth
Elevation
YC DEPC
(ft MSU <+t)

1.65
2.27

2.27
2.27

2.27

2.27
2.27
2.27

2.27
2.27
2.27

2.27

2..27
2.27

'in..... ,

2.27
2 ?7
.~.

2.27

1176.15
1175.27
1174.85
1174.44
1174.03
i 173.62
1173.21
1172.80
1172.38
1171.97
1171.56
1171.15
1170.74
1170.33
1169.91
1169.50
1169.09
1168.68
1168.27

Norma1 NormaI
Flow Flow
Water Depth
Elevation
"yli DEPN
(ft MSU <ft)

10.000
10.030
10.051
10.071
10.092
10.112
10.133
10.154
10.174
10.195
10.215
10.236
10.256
10.277
10.298
10.318
10.339
10.359
10.380

Cross
Sect ion
location

XI
<mi)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

l oss
dion

Number

I
_________ _M _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Cross-section Number at Downstream End of Model (IN)
Initial Water Surface Elev. at Downstream End (YNti, ft MSl)
Initial Flow Depth at Downstream End (OEP, ft)

19
1168.266

2.266

Backwater Backwater Iteration
Water Water Count for
Surface Depth Computing
Elevation Backwater
YIL OEP ITB
(ft MSl) (ft)

GIL
(cfs)

X
(mi)

Cross
Sect ion
Location

18 10.359 2329.0 i168.685 2.273 5
17 10.339 2329.0 1169.098 2.274 5
16 10.318 2329.0 1169.510 2.275 5
15 10.298 2329.0 1169.922 2.275 5
14 10.277 2329.0 . 1! 70.333 2.275 5
13 10.256 2329.0 1170.745 2.275 5
12 10.236 2329.0 1171.157 2.275 5
11 10.215 2329.0 1171.569 2.275 5
10 10.195 2329.0 ii7!. 980 2.275 5
9 10.174 2329.0 1172.392 2.275 5
8 10.154 2329.0 11 72 .804 2.275 5
7 10.133 2329.0 1173.216 2.275 5
6 10.112 2329.0 1173.628 2.275 5
5 10.092 2329.0 1174.039 2.275 5
4 10.071 2329.0 1174.451 2.275 5
3 HI.051 2329.0 1174.863 2.275 5
2 10.030 2329.0 1175.275 2.275 5

10.000 2329.0 1192.000 17.500 0

Cross
Section
Number

COMPUTED STEP BACKWATER TABLE :

I S~RY OF INITIAL DOWNSTREAM BOltiDARY CCtiDIT1ffiS :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Interp. Water In i t ia1
Cross Elevation Flow
Sect ion
I YJ(l) GDI (l)

(ft MSU (cfs)
--------- --------- ---------------

1192.00 2329.0
2 1175.27 2329.0
3 1174.86 2329.0
4 1174.45 2329.0
5 1174.04 2329.0
6 1173.63 2329.0
7 1173.22 2329.0
8 1172.80 2329.0
9 1172.39 2329.0

10 1171.98 2329.0
Ii 1171.57 2329.0
12 1171.16 2329.0
13 1170.75 2329.0
14 1170.33 2329.0
15 1169.92 2329.0
16 1169.51 2329.0
17 1169.10 2329.0
18 1168.68 2329.0
19 1168.27 2329.0
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

Time to Peak (TP, hr)

Time Step Size (DTHI, hr)

3.700

8.000

.000

.185
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- - - - - - - - - - - - - - - NEX! CYCLE - - - - - - - - - - - - - - -

I
I
I
1

Time (TT)
Time Step <DTH)
Number of Iterations Required after Time Step Reduction (IiERR)
Flow at Upstream End of Model (QU(l), cfs)
Water Elevation at Upstream End of Model (YU(l), ft HSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Hodel (YU(N), ft MSL)

.0000

.1850
o

2329.00
1192.00
2329.00
1168.27

Depth
Above
Channel
BoHom

Hannings Contract! Height Discharge Froude
n Expans ion Above Vo1ume Number

Coeff. Initial From
Condition Reservoir

FlowTop
Width
Including
Storage

Channel
Top
Width

Water Fl~A Flow
Surface Velocity Area
Elevation

liver
Locat ion

1
X(1) Y V A B . BT 9,,:1000 CMM FKC WAVHT DIS1J FRD DEPTH

1Ir~~----~ ~:~-~~:~~ ~:~~=~-~~ ~=~~:~~-- ~~~~----- ~~~~----- ~::=~-:-: --------~ --------- ~:~~----- ~::~~=~~~ --------- ~~~~-----
10.00u llYl.Ou .U'l 64456. 6640. 6640. i:.;;!2Y .040u .00 .00 3:3.6 .0 17.5
10.030 1175.27 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3

1
10.051 1174.86 ~.19 1~61. ~1~8. 1128. 2.~29 .0400 .~O .O? .0 .4 2.3
10.071 1174.45 !.19 lu61. 11L8. 1128. 2.;;!29 .0400 .uO .Ou .0 .4 2.3
10.092 1174.04 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3

1
10.11: 1173',63 2.19 10~1. 1128. 1128. 2.329 .0400 .O~ .~~ .0 .4 2.3
10.13;;! 1173.~2 2.19 1061. 1128. 1128. 2.329 .0400 .Ou .UU .0 .4 2.3
10.154 1172.80 2.19 1061. 1128. 1128. 2,329 ,0400 .00 .00 .0 .4 2.3

1
1~.174 11~2.~9 2.19 1~6~. ~128. 1128. 2.329 .0400 .00 .~O .0 .4 2.3
lu.195 11/1.Y8 2.19 lu61. 1128. 1128. 2.329 .0400 .00 .uO .0 .4 2.3
10.215 1171.57 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3
10.236 1171.16 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3

110.256 1170.75 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3
10.277 1170.33 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3
10.298 1169.92 2.19 1061. 1128. 1128. 2.329 .0400 .00 .00 .0 .4 2.3

1
10.3~~ 11~9.5! 2.19 ~~~1. 1128. :128. 2.329 .0400 .00 .00 .0 .4 2.3
10.3~Y 1169.1u 2.20 IU61. 1128. 112S. 2.329 .0400 .00 .00 .0 .4 2.3
10.359 1168.68 2.20 1060. 1127. 1127. 2.329 .0400 .00 .00 .0 .4 2.3

110.380 1168.27 2.21 1052. 1123. 1123. 2.329 .0400 .00 .00 .0 .4 2.3

1
1
I
I

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)
Cross-Section of Minimum Froude Number (IFM)

.40
19

.00
1
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

I
I
I
I

Time (TI)
Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Nodel (GU(l), cfs)
Water Elevation at Upstream End of Model (YU(i), ft MSL)
Flow at Downstream End of Model (GU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

.0000

.1850
1

2330.24
1192.02
2329.00
1168.27

Channel
Top
Width

Flow
Area

Iver Water Flow
Location Surface Velocity

ElevationI
Top Fl~~ Mannings Contract! Height Discharge Froude Depth
Width n Expansion Above Volume Number Above
Inc 1ud ing Coeff. In it ia1 From Channe I
Storage Condition Reservoir Bottom

xm Y V A B 8T G*1000 crt! FKC WAVHT DISV FRO DEPTH

1Ir~~----- ~~~-~::~- ~~~~:~--- ~:~-~~~-- ~~~~----- ~~~~----- ~:~:~---- --------- --------- ~~~~----- ~~:~~=~~~ --------- ~~~~-----
10.000 1192.02 .04 64573. 6646. 6646. 2.330 .0400 .00 .02 35.6 .0 17.5
10.030 ii75.27 2.20 1062. 1129. 1129. - 2.330 .0400 .00 .00 .0 .4 2.3

I 10.051 ti74.86 2.19 1062. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3
10.071 1174.45 2.19 1062. il29. 1129'. 2.330 .0400 .00 .00 .0 .4 2.3
10.092 1174.04 2.19 1062. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3

1

10.112 1173.63 2.20 1061. 1128. 1128. 2.330 .0400 .00 .00 .0 .4 2.3
10.133 1173.22 2.19 1062. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3
10.154 1172.80 2.20 1061. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3

I
~0.174 11:2.39 2.19 1061. 11~~. 1i;9. 2.330 .040~ .~O .00 .0 .4 2.3
10.195 11/1.98 2.19 1061. l1il. l1L9. 2.330 .040u .uO .00 .0 .4 2.3
10.215 1171.57 2.19 1061. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3
10.236 1171.16 2.19 1061. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3

I 10.256 1170.75 2.19 1061. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3
10.277 1170.33 2.20 1061. 1128. 1128. 2.330 .0400 .00 .00 .0 .4 2.3
10.298 1169.92 2.19 1061. 1129. 1129. 2.330 .0400 .00 .00 .0 .4 2.3

1

10.318 1169.51 2.20 1061. 1128. 1128. 2.330 .0400 .00 .00 .0 .4 2.3
10.339 1169.10 2.20 1061. 1128. 1128. 2.330 .0400 .00 .00 .0 .4 2.3
10.359 1168.69 2.20 1060. 1128. 1128. 2.330 .0400 .00 .00 .0 .4 2.3

110.380 1168.27 2.21 1056. 1125. 1125. 2.329 .0400 .00 .00 .0 .4 2.3

I
Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)
Cross-Section of Minimum Froude Number (IFN)

I RESERVOIR O!JiFLW lNFORMATIj]Ij :

.40
19

.00
1

I Iteration Elapsed Outflow Dam Bl'each Tai lwater Breach Breach Flow Breach Flow Gate
Cross Count Time Fl'om Water Bottom Elevation Subrner- Bottom Upstream Outfiow Over And
Ition Dam Surface Elention gence Width Of Top Of Tur-bi ne

bel' Ehvation Correct. Dam Dam Fl!Jll1
I K TT Q(1) H? YB D SUB BB GU(l) QBRECH QOV10P QOTHR..
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- - - - - - - - - - - - - - - NEx1 CYCLE - - - - - - - - - - - - - - -
I
I
I
I

Time (Ii)
Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Fl~A at Upstream End of Model (uU(l), cfs)
Water Elevation at Upstream End of Hodel (YU(l), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

7.6868
.186B

1
3062.87
1179.36
3432.29
1168.58

.41
19

.04
1

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)
Cross-Section of Minimum Froude Number (IFH)

Iver Water Fl~R Flow Channel Top Flow Mannings Contract! Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

I
Elevation Width Including Coeff. Initial From Channel

Storage Condition Reservoir Bottom
,I) Y V A B BT G*1000 CMM FKC WAVHT DISV FRD DEPTH

(mD (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (it) (acre-ft) (ft)

1------- --------- --------- ------~-- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1179.36 .40 7574. 2425. 2425. 3.063 .0400 .00 -12.67 50.6 .0 4.9
10.030 1175.49 2.33 1315. 1266. 1266. 3.063 .0400 .00 .21 .0 ..4 2.5

1111.051 1175.08 2.33 1322. 1270. 1270. 3.084 .0400 .00 .22 .0 .4 2.5
10.071 1174.67 2.34 1329. 1273. 1273. 3.105 .0400 .00 .22 .0 .4 2.5
10.092 1174.27 2.34 1336. 1277. 1277. 3.126 .0400 .00 .23 .0 .4 2.5

1
10.112 1173.86 2.34 1343. 1280. 1280. 3.148 .0400 .00 .23 .0 .4 2.5
10.133 1173.45 2.35 1350. 1284. 1284. 3.169 .0400 .00 .24 .0 .4 2.5
10.154 1173.05 2.35 1357. 1287. 1287. 3.191 .0400 .00 .24 .0 .4 2.5
10.174 1172.64 2.36 1364. 1291. 1291. 3.212 .0400 .00 .25 .0 .4 2.5

110.195 1172.24 2.36 1371. 1294. 1294. 3.234 .0400 .00 .25 .0 .4 2.5
10.215 117i.83 2.36 1377. 1298. 1298. 3.255 .0400 .00 .26 .0 .4 2.5
10.236 1171.42 2.37 1385. 1301. 1301. 3.277 .0400 .00 .27 .0 .4 2.5

110.256 1171.02 2.37 1391. 1305. 1305. 3.299 .0400 .00 .27 .0 .4 2.5
10.277 1170.61 2.37 1398. 1308. 1308. 3.321 .0400 .00 .28 .0 .4 2.6
10.298 1170.20 2.38 1406. 1312. 1312. 3.343 .0400 .00 .28 .0 .4 2.6
10.318 1169.80 2.38 1413. 1315. 1315. 3.365 .0400 .00 .29 .0 .4 2.6

110.339 1169.39 2.39 1420. 1319. 1319. 3.388 .0400 .00 .29 .0 .4 2.6
10.359 1168.99 2.39 1427. 1322. 1322. 3.410 .0400 .00 .30 .0 .4 2.6
10.380 1168.58 2.39 1434. 1326. 1326. 3.432 .0400 .00 .31 .0 .4 2.6

I
I
I RESERVOIR OUTFLW INFORHATlcti :

Iteration Elapsed
Count Time

K Ii
(hr)

Outf1Qf,~

From
Dam

G( 1)

(cfs)

Dam Breach Tailwater· Breach Breach FlOlA Breach Flow Gate
Water Bottoo Ele~ation Submer- Bottom Upstream Outflow O~er And
Surface Elevation gence Width Of Top Of Turbine
Elevat ion Correct. Dam Dam FIOlA
H2 YB D SUB BB GU(l) GBRECH GOVTOP GOTHR
(ft MSU (ft MSU (ft HSU (tt) (cfs) (cfs) (cfs) (cfs)



I
I

7.687 3063. 1179.36 1175.00 1175.49

Normaliz~d conservation of mass as p~rcent of maximum flow
in reach = -.01

1.00 100.00 3063. 2874. o. 189.

100fTING CCflPlETED :
------------------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Number of Tim~ Steps Used (KTIME)

Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

77

1i99

8.1
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l oss Maximum Maximum Time To Maximum Flood Time To
ction stage Flow Maximum Flow Elevation Flood

Location Elevation Stage Velocity Elevation

1If~~----- ~~~-~:~:- ~:~::_--- ~~~~----- ~~:~:~::- ~~~-~:~~- ~~~~-----
10.000 1192.06 18480 .500 .42 .00 .00

1

10.030 1177.46 18480 3.700 3.76 .00 .00
10.051 1177.04 18477 3.700 3.76 .00 .00
10.071 1176.63 18475 3.700 3.76 .00 .00
10.092 1176.22 18472 3.700 3.76 .00 .00

1
10.112 1175.81 18469 3.700 3.76 .00 .00
10.133 1175.40 18466 3.700 3.76 .00 .00
10.154 1174.98 18463 3.700 3.76 .00 .00

1

10.174 1174.57 18460 3.700 3.76 .00 .00
10.195 1174.16 18457 3.700 3.76 .00 .00
10.215 1173.75 18453 3.700 3.76 .00 .00

I
10.236 1173.34 18450 3.700 3.76 .00 .00
10.256 1172.92 18446 3.700 3.76 .00 .00
10.277 1172.51 18442 3.700 3.76 .00 .00
10.298 1172.10 18438· 3.700 3.76 .00 .00

I 10.318 1171.69 18434 3.700 3.76 .00 .00
10.339 1171.28 18430 3.700 3.76 .00 .00
10.359 1170.86 18426 3.700 3.76 .00 .00

110.380 1170.45 18421 3.700 3.76 .00 .00

I
I
I
I
I
I
I
I



I
BOSS DAMBRI( version 2.00 PAGE 60II PROJECT TITLE : SBFRS--SOUTH BREACH (13-88)

PROJECT NUMBER: FILE: SBSTOP.BRK 10/23/1990

I COMPUTED WATER SURFACE EL8JATl~iS AT REQUESTED
STATiCtlS WHERE HYDRO GRAPHS ARE PLOTTED ..
------------------------------------------------

Ime Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
step Time Water Water- Water Water Water Water

runt Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTPm YUK,!) YC(K,2) YCO(,3) YC(K,4) YC(K,5) YC(K,6)
(hr) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft NSL) (ft NSL)

~------- --------- --------- --------- --------- --------- --------- ---------
1 .000 1192.04 1175.28 1168.27
2 .100 1192.04 1175.29 1i68.27

I 3 .200 1192.05 1175.33 1168.28
4 .300 1192.06 1175.39 1168.31
5 .400 1192.06 1175.48 1168.36

II 6 .500 1192.06 1175.57 1168.43
7 .600 1192 .06 1175.65 116B.52
8 .700 1192.05 11 75.73 1168.61

I
9 .800 1192.04 1175.82 116B.69

10 .900 1192.03 1175.91 1168.78
11 1.000 1192.01 1175.9B 116B.86
12 1.100 1191.99 1176.05 1168.95

II 13 1.200 1191. 97 1176.12 1169.02
14 1.300 1191.94 1176.19 1169.10
15 1.400 1191.90 1176.27 1169.17

I 16 1.500 1191.87 1176.34 1169.25
17 1.600 1191.82 1176.41 1169.32
18 1.700 1191.77 1176.49 1169.40

I
19 1.BOO 1191.72 1176.56 i169.47
20 1.900 1191.66 1176.64 1169.55
21 2.000 1191.59 1176.73 1169.63
22 2.100 1191.52 1176.81 1169.72

I 23 2.200 1191.43 1176.89 1169.80
24 2.300 1191.33 1177.14 1169.93
25 2.400 1191.22 1177•21 1170.10

I
26 2.500 1191.09 1177.24 1170.20
27 2.600 1i 90.97 1177 .27 1170.23
28 2.700 1190.83 1177 .30 1170.26

I
29 2.800 1190.69 1177.32 1170.29
30 2.900 1190.55 1177 .35 1170.32
31 3.000 1190.39 1177.37 1170.34
32 3.100 1190.23 1177.39 1170.37

I 33 3.200 1190.07 1177.41 1170.39
34 3.300 1189.90 1177.42 1170.40
35 3.400 liB9.71 1177.44 1170.42

I
36 3.500 1189.53 1177.44 1170.43
37 3.600 1189.33 1177.45 1170.44
38 3.700 1189.13 1177.46 11 70.45
39 3.800 118B .92 1177 .43 1170.45

I 40 3.900 1188.70 1177.39 1170.42
41 4.000 118B.49 1177 .36 1170.39
42 4.100 118B.27 1177.32 1170.35

I 43 4.200 1188.05 1177 .28 1170.32
44 4.300 1187.82 1177.24 1170.28
45 4.400 1187.59 1177.20 1170.24



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

47 4.~00 1187.11 1177.12 1170.16
48 4.700 1186.88 1177.08 1170.12
49 4.800 1186.63 1177.03 1170.08
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Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water- Water Water Water-

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

TTP<K) YC(K,I) YC(K,2) YC(K I 3) YC<K,4) YC(K,5) YC(K,6)
<hr) <ft HSL) (ft HSL) <ft MSL) <ft HSL) <ft MSL) <it MSL)

III-----;~ ----~~;~~ --~~;~~;~ --~~;~~;; --~~;~~~~ --------- --------- ---------
51 5.000 1186.15 1176.95 1169.99
52 5.100 1185.90 1176.90 1169.95
53 5.200 1185.65 i176.86 1169.91
54 5.300 1185.40 1176.81 1169.86
55 5.400 1185.14 1176.76 1169.81
56 5.500 1184.89 1176.71 1169.77
57 5.600 1184.64 1176.67 1169.72
58 5.700 1184.39 1176.62 1169.67
59 5.800 1184.13 1176.57 1169.63
60 5.900 1183.881176.521169.58
61 6.000 1183.63 1176.47 1169.53
62 6.100 1183.38 1176.42 1169.48
63 6.200 1183.13 1176.37 1169043
64 6.300 1182.87 1176.32 1169.38

.65 6.400 1182.62 1176.26 1169.33
66 6.500 1182.35 1176.21 1169.28
67 6.600 1182.0B 1176.15 1169.22
68 6.700 1181.81 1176.09 1169.17
69 6.800 1181.52 1176.03 1169.11
70 6.900 1181.24 1175.97 i169.05
71 7.0001180.96 i175.90 1168.99
72 7.100 1180.70 1175.84 1168.93
73 7.200 1180.44 1175.77 1168.87
74 7.300 1180.20 1175.71 1168.81
75 7.400 1179.97 1175.65 1168.74
76 7.500 1179.75 1175.59 1168.69
77 7.687 1179.36 1175.49 1168.58

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Discharge Discharge Discharge Discharge Discharge Discharge

TTP(K) QC(K,1) QC(K,2) QC(K,3) GC(K,4) QC(K,5) QC(K,6)
(hr) (cfs E3) (cis E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

I
I
I
I
I
I
I
I
I
I
I
I
I
I

.000
2 .100
3 .200
4 .300
5 .400
6 .500
7 .600
8 .700
9 .800

10 .900
11 1.000
12 1.100
13 1.200
14 1.300
15 1.400
16 1.500
17 1.600
18 1.700
19 1.800
20 1.900
21 2.000
22 2.100
23 2.200
24 2.300
25 2.400
26 2.500
27 2.600
28 2.700
29 2.800
30 2.900
31 3.000
32 3.100
33 3.200
34 3.300
35 3.400
36 3.500
37 3.600
38 3.700
39 3.800
40 3.900
41 4.000
42 4.100
43 4.200
44 4.300
4S 4.400
46 4.500
47 4.600

2.33
2.38
2.52
2.76
3.09
3.47
3.81
4.19
4.61
5.06
5.47
5.88
6.33
6.81
7.31
7.84
8.40
8.98
9.58

10.25
10.99
11.75
12.52
15.27
15.65
16.01
16.35
16.67
16.97
17.24
17.49
17.72
17.n
18.09
18.23
18.35
18.43
18.48
18.07
17.66
17.24
16.82
16.39
15.96
15.52
15.09
14.65

2.33 2.33
2.38 2.33
2.52 2.36
2.76 2.44
3.09 2.60
3.47 2.87
3.81 3.22
4.19 3.60
4.61 3.98
5.06 4.39
5.47 4.83
5.88 5.28
6.33 5.73
6.81 6.19
7.31 6.67
7.84 7.18
8.40 7.71
8.98 8.27
9.58 8.86

10.25 9.48
10.99 10.15
11.75 10.89
12.52 11.66
15.27 12.84
15.65 14.53
16.01 15.68
16.35 16.02
16.67 16.32
16.97 16.67
17.24 16.96
17.49 17.23
17.72 17.48
17.91 17.71
18.09 17.91
18.23 18.08
18.35 18.23
18.43 18.34
18.48 18.42
18.07 18.37
17.66 18.08
17.24 17.66
16.82 17.24
16.39 16.83
15.96 16040
15.52 15.97
15.09 15.54
14.65 15.11



49 4.800 13.78 13.78 14.24
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Im~ Elaps~d Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
.ep Time Discharge [lischarge Discharg~ Discharge Discharge Discharge

Count

I npm GC(K,1) GC(K,2) GC(K,3) GC(K,4) GC(K,5) GC(K,6)
(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

--------- --------- --------- --------- --------- --------- --------- ---------

I
50 4.900 13.35 13.35 13.81
51 5.000 12.91 12.91 13.38
52 5.100 12.48 12.48 12.95
53 5.200 12.05 12.05 12.52

I 54 5.300 11.61 11.61 12.10
55 5.400 11 .19 11.19 11.67
56 5.500 10.77 10.77 11.25

I 57 5.600 10.35 10.35 10.83
58 5.700 9.94 9.94 10.42
59 5.800 9.54 9.54 10.01

I
60 5.900 9.14 9.14 9.61
61 6.000 8.75 8.75 9.22
62 6.100 8.36 8.36 8.83
63 6.200 7.98 7.98 8.45

I 64 6.300 7.59 7.59 8.07
65 6.400 7.21 7.21 7.69
66 6.500 6.83 6.83 7.31

I 67 -. 6.600 6.45 6.45 6.94
68 6.700 6.07 6.07 6.57
69 6.800 5.69 5.69 6.19

I
70 6.900 5.31 5.31 5.82
71 7.000 4.95 4.95 5.46
72 7.100 4.62 4.62 5.12
73 7.200 4.30 4.30 4.79

I 74 7.300 4.01 4.01 4.47
75 7.400 3.74 3.74 4.17
7' 7.500 3.48 3.48 3.90.0

I
77 7.687 3.06 3.06 3.43

ID OF OUTPUT

I
I
I
I
I


