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Don Rerick - FCDX

From: Don Rerick - FCDX

Sent: Friday, August 20, 1999 3:06 PM

To: Gary Shapiro - FCDX; Michael Lopez - FCDX
Cc: Kumar Hanumaiah - FCDX; Don Rerick - FCDX
Subject: "Basin 15" Quantities and Calculations Report

| just received the subject submittals for review. These are finals and require review as soon as possible, with

comments provided NLT Sept. 3.

Only one copy of the report was received, so Engineering will be provided the report with the following sections included:
Hydraulic calcs

Excavation quantity calcs

Structural quantity calcs

Spillway retaining wall structural design calcs

Weir structure design calcs

P&PM will keep the following section from the report -
All other quantity calcs and cost estimates

Thanks.
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Logan Simpson Design Inc.
July 30, 1999

48th Street Detention Basin

Phoenix, Arizona

Estimate of Probable Cost

90 % Submittal

TOPSOIL CcY $12.00 $703,920.00
430-1 |LANDSCAPE 1] LS $70,000.00 $70,000.00
430-2 |DECOMPOSED GRANITE 67651 SF $0.40 $27,060.40
430-3 [CONCRETE HEADER 5080 LF $4.50 $22,860.00
4304 |BERMUDA GRASS 36.5| AC $2,500.00 $91,250.00
430-5 |RYE GRASS 36.5| AC $2,500.00 $91,250.00
440-1 [DRIP IRRIGATION SYSTEM 1] LS $45,000.00 $45,000.00
440-2 |TURF IRRIGATION SYSTEM 1] LS $564,000.00 $564,000.00

[Estimate of Probable Cost

$1,615,340.40 ||




HDR: OPINION OF PROBABLE CONSTRUCTION COST

roject Name:
roject Location:
Project Number:

Prepaired by:

48th Street Detention Basin
Arizona
02271-031-096

Jim Andersen

Date: 08/03/99
1999
RSMeans Materials Labor Equipment Overhead & Profit Total
Description Reference Qty Unit Unit Price Amount Unit Price. Amount Unit Price. Amount  Unit Price. Amount Unit Price  Amount
Power service
Handhole 167-110-0600 6 ea 335.00 2,010.00  263.00 1,578.00 56.50 339.00 185.50 993.00 820.00 4,920.00
Trenching 022-258-0450 2036 If 0.00 0.48 977.28 0.22 447.92 0.28 570.08 0.98 1,995.28
Backfill 022-258-1450 2036 If 0.00 0.95 1,934.20 0.38 773.68 0.59 1,201.24 1.92 3,909.12
6"x6" NEMA 4 Wireway 160-150-0400 18 1 15.50 232.50 8.50 127.50 0.00 6.00 90.00 30.00 450.00
Junction Box (12"x12"x6") 162-130-2300 1ea 33.50 33.50 51.00 51.00 0.00 29.50 29.50 114.00 114.00
3" PVC conduit 167-111-1060 372 If 1.93 717.96 2.13 792.36 0.00 1.24 461.28 5.30 1,971.60
4" PVC conduit (approx for 3-1/2") 167-111-1070 1850 If 2.64 4,884.00 3.19 5,901.50 0.00 1.82 3,367.00 7.65 14,152.50
3" RGS conduit 160-205-1930 24 If 10.40 249.60 10.20 244.80 0.00 5.90 141.60 26.50 636.00
2" RGS conduit 160-205-1870 3 If 4.96 14.88 5.65 16.95 0.00 3.34 10.02 13.95 41.85
Pull cord 167-110-9960 332 If 0.08 26.56 0.26 86.32 0.00 0.13 43.16 0.47 156.04
Circuit Breaker 480V, 3 phase, 600A 163-205-0800 2ea 2175.00 4,350.00 425.00 850.00 0.00  425.00 850.00  3,025.00 6,050.00
Meter Cabinet:
Socket 163-240-0900 1 ea 755.00 755.00 425.00 425.00 0.00 295.00 295.00 1,475.00 1,475.00
Enclosure 162-130-7150 1ea 134.00 134.00 232.00 232.00 0.00 124.00 124.00 490.00 490.00
CT installation 163-268-0800 1ea 0.00 128.00 128.00 0.00 15.36 15.36 143.36 143.36
PT installation 163-268-1300 2 ea 0.00 32.00 64.00 0.00 3.84 7.68 35.84 71.68
Mounting Rack (meter cabinet):
Equipment pad 033-130-4000 1cy 113.00 113.00 75.50 75.50 0.00 58.50 58.50 247.00 247.00
Steel support structure 160-320-4100 100 If 6.50 650.00 5.10 510.00 0.00 3.20 320.00 14.80 1,480.00
Ground rod 161-810-0100 1 ea 29.50 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00
350 kemil XHHW 161-165-3280 7.4 cif 360.00 2,664.00 142.00 1,050.80 0.00 103.00 762.20 605.00 4,477.00
500 kemil XHHW 161-165-3320  18.7 cif 510.00 9,5637.00 160.00 2,992.00 0.00 130.00 2,431.00 800.00 14,960.00
#8 AWG XHHW 161-165-3060 0.1 clf 23.00 2.30 32.00 3.20 0.00 17.50 1.75 72.50 7.25
#2 AWG XHHW (and #3 AWG XHHW) 161-165-3120  19.1 clf 72.50 1,384.75 56.50 1,079.15 0.00 36.00 687.60 165.00 3,151.50
#1 AWG XHHW 161-165-3140  0.47 cif 91.00 42.77 64.00 30.08 0.00 41.00 19.27 196.00 92.12
SuB TOTAL 27,831.32 19,207.64 1,560.60 12,510.74 61,110.30
Site lighting
Installed pole 9.2-252-0360 34 ea 1,375.00 46,750.00 880.00 29,920.00 0.00 338.25 11,500.50 2,593.256 88,170.50
150W HPS fixture and 25' steel pole 34 ea 700.00 23,800.00 0.00 0.00 105.00 3,570.00 805.00 27,370.00
Ground rod 161-810-0100 34 ea 29.50 1,003.00 58.00 1,972.00 0.00 31.50 1,071.00 118.00 4,046.00
Trenching 022-258-0450 6895 If 0.00 0.48 3,309.60 0.22 1,516.90 0.28 1,930.60 0.98 6,757.10
Backfill 022-258-1450 6895 If 0.00 0.95 6,550.25 0.38 2,620.10 0.59 4,068.05 1.92 13,238.40
Handhole 167-110-0600 7 ea 335.00 2,345.00 263.00 1,841.00 56.50 395.50 165.50 1,158.50 820.00 5,740.00
1-1/2" PVC conduit 167-111-1040 1834 If 0.75 1,375.50 1.22 2,237.48 0.00 0.68 1,247.12 265 4,860.10
1" PVC conduit 167-111-1030 11221 If 0.46 5,161.66 0.98 10,996.58 - 0.00 0.54 6,059.34 1.98 22,217.58
#10 AWG XHHW 161-165-3040 3156 cif 12.60 3,976.94 25.50 8,048.57 0.00 13.90 4,387.26 52.00 16,412.76
#12 AWG XHHW 161-165-3020  120.6 clf 10.00 1,206.30 23.00 2,774.49 0.00 12.50 1,507.88 45.50 5,488.67
SUB TOTAL 85,618.40 67,649.97 4,532.50 36,500.24 194,301.11
Water Quality Pump Station
Mounting Rack:
Equipment pad 033-130-4000 1cy 113.00 113.00 75.50 75.50 0.00 58.50 58.50 247.00 247.00
Steel support structure 160-320-4100 100 If 6.50 650.00 5.10 510.00 0.00 3.20 320.00 14.80 1,480.00
Ground rod 161-810-0100 1ea 29.50. 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00
Panel DP-101 (225A): 163-245-2600 1 ea 2,450.00 2,450.00 710.00 710.00 0.00 590.00 590.00 3,750.00 3,750.00
20A breaker, 2 pole 163-250-2650 1 ea 108.00 108.00 34.00 34.00 0.00 28.00 28.00 170.00 170.00
20A breaker, 3 pole 163-250-2660 5ea 158.00 790.00 41.00 205.00 0.00 37.00 185.00 236.00 1,180.00
TVSS 1 ea 4,000.00 4,000.00 0.00 0.00 480.00 480.00 4,480.00 4,480.00
Lighting contactor 163-310-0100 2ea 167.00 334.00 64.00 128.00 0.00 49.00 98.00 280.00 560.00
Lighting contactor enclosure 162-130-2300 2 ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
VFD (VFD-101,102) 163-140-0130 2 ea 3,675.00 7,350.00 545.00 1,090.00 0.00 610.00 1,220.00 4,830.00 9,660.00
VFD (VFD-103) 163-140-0110 1ea 2,600.00 2,600.00 455.00 455.00 0.00 470.00 470.00 3,525.00 3,525.00
Power Center - SKVA 1ea 1,537.00 1,537.00 300.00 300.00 0.00 275.55 275.55 2,112.55 2,112.55
20A breaker 163-250-0100 6 ea 10.00 60.00 25.50 153.00 0.00 13.50 81.00 49.00 294.00
Junction Box (12"x12"x6") 162-130-2300 4 ea 33.50 134.00 51.00 204.00 0.00 29.50 118.00 114.00 456.00
Float switch assembly
Switch 3 ea 200.00 600.00 100.00 300.00 0.00 45.00 135.00 345.00 1,035.00
24" pipe, ductile iron 026-666-2180 30 If 47.00 1,410.00 30.50 915.00 0.00 33.50 1,005.00 111.00 3,330.00
#12 AWG XHHW 161-165-3020  7.05 clf 10.00 70.50 23.00 162.15 0.00 12.50 88.13 45.50 320.78
#10 AWG XHHW 161-165-3040 0.9 cif 12.60 11.34 25.50 22.95 0.00 13.90 12.51 52.00 46.80
#14 AWG XHHW 161-165-3000 20.16 clf 10.40 209.66 19.65 396.14 0.00 10.95 220.75 41.00 826.56
3/4" RGS conduit 160-205-1770 100 If 1.72 172.00 3.19 319.00 0.00 1.74 174.00 6.65 665.00
1" RGS conduit 160-205-1800 20 If 2.38 47.60 3.93 78.60 0.00 2.14 42.80 8.45 169.00
1" PVC conduit 167-111-1030 90 If 0.46 41.40 0.98 88.20 0.00 0.54 48.60 1.98 178.20
Trenching 022-258-0450 286 If 0.00 0.48 137.28 0.22 62.92 0.28 80.08 0.98 280.28
Backfill 022-258-1450 286 If 0.00 0.95 271.70 0.38 108.68 0.59 168.74 1.92 549.12
Handhole 167-110-0600 3 ea 335.00 1,005.00 263.00 789.00 56.50 169.50 165.50 496.50 820.00 2,460.00
Canopy Light 4 ea 56.00 224.00 64.00 256.00 0.00 37.00 148.00 157.00 628.00
Cast outlet box 160-250-8300 2ea 31.50 63.00 23.00 486.00 0.00 14.50 29.00 69.00 138.00
Outlet box cover plate 162-320-4980 1ea 25.50 25.50 4.25 425 0.00 4.75 4.75 34.50 34.50
Swith cover, weatherproof 162-320-3170 1ea 7.25 725 4.25 4.25 0.00 2.85 2.85 14.35 14.35
Receptacle 162-320-2482 1ea 30.50 30.50 9.45 9.45 0.00 7.05 7.05 47.00 47.00
Light switch 162-320-0500 1ea 6.30 6.30 9.45 9.45 0.00 0.00 0.00 15.75 15.75
SUB TOTAL 24,146.55 7,833.92 341.10 6,678.31 38,999.89

Page 1




Evacuation Pump Station
Mounting Rack:

Equipment pad 033-130-4000 2cy 113.00 226.00 75.50 151.00 0.00 58.50 117.00 247.00 494.00
‘ Steel support structure 160-320-4100 200 If 6.50 1,300.00 5.10 1,020.00 0.00 3.20 640.00 14.80 2,960.00
Ground rod 161-810-0100 1 ea 29.50 29.50 58.00 58.00 0.00 31.50 31.50 119.00 119.00
Panel DP-201 (600A): 163-245-2750 1 ea 4,975.00 4,975.00 1,350.00 1,350.00 0.00 1,150.00 1,150.00 7,475.00 7,475.00
20A breaker, 2 pole 163-250-2650 1ea 108.00 108.00 34.00 34.00 0.00 28.00 28.00 170.00 170.00
B0A breaker, 3 pole 163-250-2660 2 ea 158.00 316.00 41.00 82.00 0.00 37.00 74.00 236.00 472.00
20A breaker, 3 pole 163-250-2660 2 ea 158.00 316.00 41.00 82.00 0.00 37.00 74.00 236.00 472.00
TVSS 1 ea 4,000.00 4,000.00 0.00 0.00  480.00 480.00 4,480.00 4,480.00
Lighting contactor 163-310-0100 2 ea 167.00 334.00 64.00 128.00 0.00 49.00 98.00 280.00 560.00
Lighting contactor enclosure 162-130-2300 2ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
VFD (VFD-201,202) 163-140-0170 2ea 7375.00 14,750.00 1,075.00  2,150.00 0.00 1,300.00 2,600.00 9,750.00 19,500.00
Power Center - 5SKVA 1ea 1,537.00 1,537.00  300.00 300.00 0.00 275.55 275.55 2,112.55 2,112.55
20A breaker 163-250-0100 6 ea 10.00 60.00 25.50 153.00 0.00 13.50 81.00 49.00 294.00
Pull cord 167-110-9960 208 If 0.08 16.64 0.26 54.08 0.00 0.13 27.04 0.47 97.76
Junction Box (12"x12"x6") 162-130-2300 2 ea 33.50 67.00 51.00 102.00 0.00 29.50 59.00 114.00 228.00
Float switch assembly
Switch 3 ea 200.00 600.00 100.00 300.00 0.00 45.00 135.00 345.00 1,035.00
24" pipe, ductile iron 026-666-2180 30 If 47.00 1,410.00 30.50 915.00 0.00 33.50 1,005.00 111.00 3,330.00
#14 AWG XHHW 161-165-3000 6.2 cif 10.40 64.48 19.65 121.83 0.00 10.95 67.89 41.00 254.20
#12 AWG XHHW 161-165-3020  2.25 cif 10.00 22.50 23.00 51.75 0.00 12.50 28.13 45.50 102.38
#10 AWG XHHW 161-165-3040 1.2 cif 12.60 15.12 25.50 30.60 0.00 13.90 16.68 52.00 62.40
#8 AWG XHHW 161-165-3060 0.9 clf 23.00 20.70 32.00 28.80 0.00 17.50 15.75 72.50 65.25
#6 AWG XHHW 161-165-3080 2.7 clf 33.00 89.10 39.50 106.65 0.00 22.50 60.75 95.00 256.50
3/4" RGS conduit 160-205-1770 164 If 1.72 282.08 3.19 523.16 0.00 1.74 285.36 6.65 1,090.60
1" RGS conduit 160-205-1800 30 If 2.38 71.40 3.93 117.90 0.00 2.14 64.20 8.45 253.50
1-1/2" PVC conduit 167-111-1040 40 If 0.75 30.00 122 48.80 0.00 0.68 27.20 2.65 106.00
1-1/2" RGS conduit 160-205-1850 40 If 3.72 148.80 464 185.60 0.00 2.69 107.60 11.05 442.00
3/4" PVC conduit 167-111-1020 239 If 0.31 74.09 0.88 210.32 0.00 0.47 112.33 1.66 396.74
Trenching 022-258-0450 239 If 0.00 0.48 114.72 0.22 52.58 0.28 66.92 0.98 234.22
Backfill 022-258-1450 239 If 0.00 0.95 227.05 0.38 90.82 0.59 141.01 1.92 458.88
Handhole 167-110-0800 2 ea 335.00 670.00 263.00 526.00 56.50 113.00 165.50 331.00 820.00 1,640.00
Canopy Light 6 ea 56.00 336.00 64.00 384.00 0.00 37.00 222.00 157.00 942.00
Cast outlet box 160-250-8300 3 ea 31.50 94.50 23.00 69.00 0.00 14.50 43.50 69.00 207.00
Qutlet box cover plate 162-320-4980 2 ea 25.50 51.00 425 8.50 0.00 4.75 9.50 34.50 69.00
Swith cover, weatherproof 162-320-3170 1ea 7.25 7.25 4.25 425 0.00 2.85 2.85 14.35 14.35
Receptacle 162-320-2482 2ea 30.50 61.00 9.45 18.90 0.00 7.05 14.10 47.00 94.00
Light switch 162-320-0500 1ea 6.30 6.30 9.45 9.45 0.00 0.00 0.00 15.75 15.75
SUB TOTAL 32,156.46 9,768.36 256.40 8,550.86 50,732.08
TOTALS 169,752.73 104,459.89 6,690.60 64,240.14 345,143.37
Plus 10% Contingency 379,657.70
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SOUTHEAST VALLEY REGIONAL
DRAINAGE BASIN PROJECT

Excavation Quantities Calcs

Lee Jacoby
HDR Engineering Inc.
August 6, 1999
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Cross Section CutArea AvgArea CutVolume Fill Area Avg Area Fill Volume

Number (SF) (SF)
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 878 439 10975 0 0 0
5 3148 2013 50325 0 0 0
6 4826 3987 99675 0 0 0
7 7383 6105 152613 0 0 0
8 9891 8637 215925 0 0 0
9 11297 10594 264850 0 0 0
10 11469 11383 284575 0 0 0
11 11524 11497 287413 0 0 0
12 11592 11558 288950 0 0 0
13 11659 11626 290638 0 0 0
14 11809 11734 293350 0 0 0
15 12076 11943 298563 0 0 0
16 12064 12070 301750 0 0 0
17 11773 11919 297963 0 0 0
18 11953 11863 296575 0 0 0
19 12531 12242 306050 0 0 0
20 13496 13014 325338 0 0 0
21 14402 13949 348725 0 0 0
| 22 14614 14508 362700 0 0 0
| . 23 14609 14612 365288 0 0 0
| 24 14685 14647 366175 19 10 238
| 25 14752 14719 367963 21 20 500
| 26 14826 14789 369725 23 22 550
| 27 14912 14869 371725 25 24 600
| 28 15002 14957 373925 25 25 625
29 15088 15045 376125 25 25 625
| 30 15173 15131 378263 26 26 638
} 31 15265 15219 380475 26 26 650
| 32 15374 15320 382988 26 26 650
| 33 15494 15434 385850 26 26 650
| 34 15508 15546 388650 26 26 650
| 35 15701 15650 391238 26 26 650
\ 36 15767 15734 393350 26 26 650
1 37 15632 15700 392488 26 26 650
| 38 15676 15654 391350 21 24 588
\ 39 15509 15638 390938 10 16 388
40 15045 15322 383050 10 10 250
| 41 14164 14605 365113 10 10 250
| 42 13471 13818 345438 10 10 250
| 43 13450 13461 336513 10 10 250
‘ 44 13439 13445 336113 10 10 250
| 45 13421 13430 335750 10 10 250
| . 46 13380 13401 335013 10 10 250
| 47 13312 13346 333650 32 21 525




48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
. 83
84
85
86
87
88
89
90
91
92
93
94
95
96

13240
13158
13233
13121
12979
12833
12794
12727
12552
12364
12166
11947
11726
11497
11262
11011
10744
10468
10200
9961
9720
9499
9170
8509
7657
6747
6024
5558
5314
5102
4866
4653
4853

4539

4600
4785
4890
4375
3475
2309
1219
398

Q.00 00 0 o

13276
13199
13196
13177
13050
12906
12814
12761
12640
12458
12265
12057
11837
11612
11380

11137

10878
10606
10334
10081
9841
9610
9335
8840
8083
7202
6386
5791
5436
5208
4984
4760
4753
4696
4570
4693
4838
4633
3925
2892
1764
809
199

O O O oo

331900
329975
329888
329425
326250
322650
320338
319013
315988
311450
306625
301413
295913
290288
284488
278413
271938
265150
258350
252013
246013
240238
233363
220988
202075
180050
159638
144775
135900
130200
124600
118988
118825
117400
114238
117313
120938
116813
98125
72300
44100
20213
4975

O OO o oo

39
40
40
40
40
40
41
42
43
43
42
42
42
42
42
42
42
42
42
42
42
42
44
55
65
75
82
114
116
113
113
189
167
175
196
272
273
286
303
332
540
807
1066
1128
968
772
25

36
40
40
40
40
40
4
42
43
43
43
42
42
42
42
42
42
42
42
42
42
42
43
50
60
70
79
98
115
115
113
151
178
171
186
234
273
280
295
318
436
674
937
1097
1048
870
399
13
0

888
988
1000
1000
1000
1000
1013
1038
1063
1075
1063
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050
1075
1238
1500
1750
1963
2450
2875
2863
2825
3775
4450
4275
4638
5850
6813
6988
7363
7938
10900
16838
23413
27425
26200
21750
9963
313
0




97 0 0 0 0 0 0
. Cut 23136625 CF Fill 265843 CF
856912 CY 9846 CY

8" Overexcavation = 1641721 SF * (8/12) = 1094481 CF = 40536 CY
Topsoil Stripping = 37 acres * (43560) * 1 FT = 1611720 CF = 59693 CY
Excavation Deduct = 25,000 CY

Total Cutis Cut (856912) + 8" Overexc (40536) - Topsoil Stripping (59693) - Excavation Deduct (25000)

Total Cut = 812755 CY
Total Fill = 9846 CY
Total Net = 802909 CY

** Cut Area is the area of the cross-section which is cut

** Fill Area is the area of the cross-section which is fill

** Avg Area is the approx. average cross-sectional area for the 25' wide strip between adjacent x-sections
** Total Fill has been increased by 10% for shrinkage
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PIPE _EXCAVATION AND BACKFILL QUANTITIES

COVER

D+2

TYPICAL PIPE EXCAVATION CROSS SECTION

TRAPAREA XX

BOXAREA

TERMS USED IN THIS REPORT:

"PIPE NUMBER” COINCIDES WITH NUMBERING SYSTEM IN PLANS (SEE SHEETS D-1 & D-2)
"BEGIN COVER” IS COVER OVER PIPE AT BEGINNING OF PIPE LENGTH LESS 1’ (SEE ABOVE DIAGRAM)
"END COVER” IS COVER OVER PIPE AT END OF PIPE LENGTH LESS 1’ (SEE ABOVE DIAGRAM)
"LENGTH” IS PIPE LENGTH

"INCREMENT” IS CHANGE IN COVER FOR ONE INTERVAL (1’) OF PIPE LENGTH

"PIPE SIZE" IS DIAMETER OF PIPE IN INCHES

"BOXAREA” IS CROSS—SECTIONAL AREA OF BOX TRENCH AROUND PIPE (SEE ABOVE DIAGRAM)
"TRAPAREA” IS CROSS—SECTIONAL AREA OF TRAPEZOID ABOVE BOX TRENCH (SEE ABOVE DIAGRAM)
"TOTAL AREA” IS THE SUM OF BOXAREA AND TRAPAREA

TOTAL EXCAVATION AND TOTAL BACKFILL QUANTITIES ARE IN CUBIC FEET

TOTAL BACKFILL HAS BEEN INCREASED BY 10% FOR SHRINKAGE




Pipe Number 100 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 0 0.28 16.00 1.20 17.20 17
End Cover 14 0.56 16.00 2.55 18.55 36
Length 50 0.84 16.00 4.07 20.07 56
Increment 0.28 1.12 16.00 573 21.73 78
Pipe Size 24 1.40 16.00 7.56 23.56 101

1.68 16.00 0.64 25.54 127
1.96 16.00 11.68 27.68 154
2.24 16.00 13.98 29.08 184
252 16.00 16.43 3243 217
2.80 16.00 19.04 35.04 252
3.08 16.00 21.81 37.81 290
3.36 16.00 2473  40.73 330
3.64 16.00 27.81 43.81 374
3.92 16.00 31.05 47.05 421
4.20 16.00 34.44 50.44 472
4.48 16.00 37.99 53.99 526
4.76 16.00 41.70 57.70 583
504  16.00 45.56 61.56 645
5.32 16.00 49.58 65.58 710
5.60 16.00 53.76 69.76 780
5.88 16.00 58.09 74.09 854
6.16 16.00 62.59 78.59 933

6.44 16.00 67.23 83.23 1016
6.72 16.00 72.04 88.04 1104
7.00 16.00 77.00 93.00 1197
7.28 16.00 82.12 98.12 1295
7.56 16.00 87.39 103.39 1399
7.84 16.00 92.83 108.83 1507
8.12 16.00 98.41 114.41 1622
8.40 16.00 104.16 120.16 1742
8.68 16.00 110.06 126.06 1868
8.96 16.00 116.12 132.12 2000
9.24 16.00 122.34 138.34 2139
9.52 16.00 128.71 144.71 2283
9.80 . 16.00 13524 15124 2435
10.08 16.00 141.93 157.93 2592
10.36 16.00 148.77 164.77 2757
10.64 16.00 185.77 17177 © 2929
10.92 16.00 162.93 178.93 3108
11.20 16.00 170.24 186.24 3294
11.48 16.00 177.71 193.71 3488
11.76 16.00  185.34 201.34 3689
12.04 16.00 193.12 209.12 3898
12.32 16.00 201.06 217.06 4115

)

12.60 16.00 209.16  225.16 4341

12.88 16.00 217.41 233.41 4574

13.18 16.00 22583  241.83 4816

13.44 16.00 23439  250.39 5066 »

) 13.72 16.00 24312 259.12 5325  Total Exc. 5593
. ] 14.00 16.00 252.00 268.00 5593  Total Bkfl. 5273
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Pipe Number 101 Interval Cover BoxArea TrapArea Total Area Excavation

3egin Cover 0 1 0.14 16.00 0.59 16.59 17
End Cover 14 2 0.28 16.00 1.21 17.21 34
Length 929 3 0.42 16.00 1.88 17.88 52
Increment 0.14 4 0.57 16.00 2.58 18.58 70
Pipe Size 24 5 0.71 16.00 3.33 19.33 90
6 0.85 16.00 4.11 20.11 110

7 0.99 16.00 4.94 20.94 131

8 1.13 16.00 5.81 21.81 152

9 1.27 16.00 6.71 22.71 175

10 1.41 16.00 7.66 23.66 199

11 1.56 16.00 8.64 24.64 223

12 1.70 16.00 967 @ 2567 249

13 1.84 16.00 10.73 26.73 276

14 1.98 16.00 11.84 27.84 304

15 2.12 16.00 12.98 28.98 333

16 2.26 16.00 14.17 30.17 363

17 2.40 16.00 15.40 31.40 394

18 2.55 16.00 16.66 32.66 427

19 2.69 16.00 17.97 33.97 461

20 2.83 16.00 19.31 35.31 496

21 2.97 16.00 20.70 36.70 533

22 3.1 16.00 22.12 38.12 571

23 3.25 16.00 23.59 39.59 611

24 3.39 16.00 25.09 41.09 652

25 3.54 16.00 26.64 42.64 694

. 26 3.68 16.00 28.23 4423 739
27 3.82 16.00 29.85 45.85 784

28 3.96 16.00 31.52 47.52 832

29 4.10 16.00 33.22 49.22 881

30 4.24 16.00 34.97 50.97 932

31 4.38 16.00 36.75 52.75 985

© 32 4.53 16.00 38.58 54.58 1039
33 4.67 16.00 40.44 56.44 1096
34 4.81 16.00 42.35 58.35 1154
35 - 495 16.00 ..4430 . 60.30 1215
36 5.09 16.00 46.28 62.28 1277
37 5.23 16.00 48.31 64.31 1341
38 5.37 16.00 50.37 66.37 ' 1407
39 5.52 16.00 52.48 68.48 1476
40 5.66 16.00 54.62 70.62 1547
41 5.80 16.00 56.81 72.81 1619
42 5.94 16.00 59.03 75.03 1694
43 6.08 16.00 61.30 77.30 1772
44 6.22 16.00 63.60 79.60 1851
45 6.36 16.00 65.95 81.95 1933
46 6.51 16.00 68.34 84.34 2018
47 6.65 16.00 70.76 86.76 2104
48 6.79 16.00 73.23 89.23 2194
49 6.93 16.00 75.73 91.73 2285
50 7.07 16.00 78.28 94.28 2380

‘ - 51 7.21 16.00 80.86 06.86 2476




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

© 82

83
84
85
86
87
88
89
90
91
92

93

94
95
96
97

98

929

7.35
7.49
7.64
7.78
7.92
8.06
8.20
8.34
8.48
8.63
8.77
8.91
9.05
9.19
9.33
9.47
9.62
9.76
9.90
10.04
10.18
10.32
10.46
10.61
10.75
10.89
11.03
11.17
11.31
11.45
11.60
11.74
11.88
12.02
12,16
12.30
12.44
12.59
12.73
12.87
13.01
13.15
13.29
13.43
13.58
13.72
13.86
14.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

. 16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

- 16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

83.49
86.15
88.86
91.60
94.39
97.22
100.08
102.99
105.93
108.92
111.94
115.01
118.11
121.26
124.44
127.67
130.94
134.24
137.59
140.97
144.40
147.86
1561.37
154.91
158.50
162.12
165.79
169.49
173.24
177.02
180.85
184.72
188.62
192.57
196.55
200.58
204.64
208.75
212.89
217.08
221.30
225.57
229.87
234.22
238.60
243.03
247.49
2562.00

99.49
102.15
104.86
107.60
110.39
113.22
116.08
118.99
121.93
124.92
127.94

131.01

134.11
137.26
140.44
143.67
146.94
150.24
1563.59
166.97
160.40
163.86
167.37
170.91
174.50
178.12

- 181.79

185.49
189.24
193.02
196.85
200.72
204.62
208.57
212.55
216.58
220.64
22475
228.89
233.08
237.30
241.57
245.87
250.22
254.60
259.03
263.49
268.00

2576
2678
2783
2891
3001
3114
3230
3349
3471
3596
3724
3865
3989
4126
4267

- 4411

4557
4708
4861
5018
5179
5343
5510
5681
5855
6033
6215
6401
6590
6783
6980
7181
7385
7594
7806
8023
8244
8468
8697
8930
9168
9409
9655
9905
10160
10419
10682
10950

Total Exc. 10950
Total Bkfl. 10303




Pipe Number 102 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 0 0.25 16.00 1.06 17.06 17
End Cover 20 0.50 16.00 2.25 18.25 35
Length 80 0.75 16.00 3.56 19.56 55
Increment 0.25 1.00 16.00 5.00 21.00 76
Pipe Size 24 1.25 16.00 6.56 22.56 98

: 1.50 16.00 8.25 24.25 123
1.75 16.00 10.06 26.06 149
2.00 16.00 12.00 28.00 177
2.25 16.00 14.06 30.06 207
2.50 16.00 16.25 32.25 239
2.75 16.00 18.56 34.56 274
3.00 16.00 21.00 . 37.00 311
3.25 16.00 23.56 39.56 350
3.50 16.00 26.25 42.25 392
3.75 16.00 29.06 45.06 438
400 - 16.00 - 32.00 48.00 486
4.25 16.00 35.06 51.06 537
4.50 16.00 38.25 -54.25 591
4.75 16.00 41.56 57.56 648
5.00 16.00 45.00 61.00 709
5.25 16.00 48.56 64.56 774
5.50 16.00 52.25 68.25 842
5.75 16.00 56.06 72.06 914
6.00 16.00 60.00 76.00 990

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

6.25 16.00 64.06 80.06 1070
6.50 16.00 68.25 84.25 1165
6.75 16.00 72.56 88.56 1243
7.00 16.00 77.00  93.00 1336
7.25 16.00 81.56 97.56 1434
7.50 16.00 86.25 10225 . 1536
7.75 16.00 91.06 107.06 1643
8.00 16.00 96.00 112.00 1755
8.256 16.00 101.06 117.06 1872
8.50 16.00 106.25 122.25 1994
8.75 16.00 111.56 127.56 2122
'9.00 16.00 117.00 133.00 2255
9.25 16.00 122.56 138.56 2393
9.50 16.00 128.25 14425 | 2538
9.75 16.00 134.06 150.06 2688
10.00 16.00 140.00 156.00 2844
10.25 16.00 146.06 162.06 3006
10.50 16.00  152.25 168.25 3174
10.75 16.00 158.56 174.56 3349
11.00 16.00 165.00 181.00 3530
11.25 16.00 171.56 187.56 3717
11.50 16.00 178.25 194.25 3911
11.75 16.00 185.06 201.06 4113
12.00 16.00 192.00 208.00 4321
12.25 16.00 199.06 215.06 4536
12.50 16.00 206.25 22225 4758

12.75 16.00 213.56  229.56 4987




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
- 67

68
69
70
71
72
73
74
75
76
77
78
79
80

13.00
13.25
13.50
13.76
14.00
14.256
14.50
14.75
15.00
16.25
15.50
15.75
16.00
16.25
16.50
16.75
17.00
17.25
17.50
17.75
18.00
18.25
18.50
18.75
19.00
10.25
19.50
19.75
20.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

221.00
228.56
236.26
244.06
252.00
260.06
268.25
276.56
285.00
293.56
302.25
311.06
320.00
329.06

338.25

347.56
357.00
366.56
376.25
386.06
396.00
406.06
416.25
426.56
437.00
447.56
458.25
469.06
480.00

237.00
244.56
25225
260.06
268.00
276.06
28425
292.56
301.00
309.56
318.25

 327.06

336.00
345.06
354.25

-363.56 .
- 373.00

382.56
392.25
402.06
412.00
422.06
432.25
442.56
453.00
463.56
474.25
485.06
496.00

5224
5469
5721
5981
6249
6525
6810
7102
7403
7713
8031
8358
8694
9039
9393
9757
10130
10512
10905
11307
11719
12141
12573
13016
13469
13932
14406
14892
15388

Total Exc. 15388
Total Bkfl. 15518




Pipe Number 103 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 18 18.01 16.00 396.30 412.30 412

End Cover 19 18.02 16.00 396.61 412.61 825
Length 132 18.02 16.00 396.91 412.91 1238
Increment 0.01 18.03 16.00 397.21 413.21 1651
Pipe Size 24 18.04 16.00 397.52  413.52 2065

18.056 16.00 397.82 413.82 2478
18.05 16.00 398.12 41412 2892
18.06 16.00 398.43 414.43 3307
18.07 16.00 398.73 414.73 3722
18.08 16.00 399.04 415.04 4137
18.08 16.00 399.34 415.34 4552
18.09 16.00 399.64 = 41564 4968
18.10 16.00 399.95 415.95 5384
18.11 16.00 400.25 416.25 5800
18.11 16.00 400.56 416.56 6216
18.12 16.00 400.86 416.86 6633
18.13 16.00 401.17 41717 7050
18.14 16.00 401.47 417.47 7468
18.14 16.00 401.78 417.78 7886
18.15 16.00 402.08 418.08 8304
18.16 16.00 402.39 418.39 8722
18.17 16.00 402.69 418.69 9141
18.17 16.00 403.00 419.00 9560
18.18 16.00 403.31 419.31 9979
18.19 16.00 403.61 419.61 10399
18.20 16.00 403.92 419.92 10819
18.20 16.00 404.22 420.22 11239
18.21 16.00 404.53 420.53 11659
18.22 16.00 404.84 420.84 12080 .
18.23 16.00 405.14 421.14 12501
18.23 16.00 405.45 421.45 12923
18.24 16.00 405.76 421.76 13345
18.25 16.00 406.06 422.06 13767
18.26 16.00 406.37 422.37 14189
18.27 16.00 406.68 422.68 14612
18.27 16.00 406.98 ~ 422.98 15035
18.28 16.00 407.29 42329 15458
18.29 16.00 407.60 423.60 ° 15882
18.30 16.00 407.91 423.91 16306
18.30 16.00 408.21 424.21 16730
18.31 16.00 408.52 424.52 17154
18.32 16.00  408.83 424.83 17579
18.33 16.00 409.14 425.14 18004
18.33 16.00 409.44 425.44 18430
18.34 16.00 409.75 425.75 18855
18.35 16.00 410.06 426.06 19281
18.36 16.00 410.37 426.37 19708
18.36 16.00 410.68 426.68 20135
18.37 16.00 410.99 426.99 20562
18.38 16.00 411.29 427.29 20989

18.39 16.00 411.60  427.60 21416
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

T 82

83
84
85
86
87
88
89
90
91
92

18.39
18.40

18.41

18.42
18.42
18.43
18.44
18.45
18.45
18.46
18.47
18.48
18.48
18.49
18.50
18.51
18.52
18.52
18.53
18.54
18.55
18.55
18.56
18.57
18.58
18.58
18.59
18.60
18.61
18.61
18.62
18.63
18.64
18.64
18.65
18.66
18.67
18.67
18.68
18.69
18.70

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

-16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

411.91
412.22
412,53
412.84
413.15
413.46
413.77
414.08
414.39
414.70
415.01
415.32
415.63
415.94

416.25
416.56

416.87
417.18
417.49
417.80
418.12
418.43
418.74
419.05
419.36
419.67
419.99
420.30
420.61
420.92
421.23
421.55
421.86
422.17
422.49
422.80
423.11
423.42
423.74
424.05
424.36

427.91
428.22
42853
428.84
429.15
429.46
429.77
430.08
430.39
430.70
431.01

431.32

431.63
431.94
432.25
432.56
432.87
433.18
433.49
433.80
434.12
434.43
434.74
435.05
435.36
435.67
435.99
436.30
436.61
436.92
437.23
437.55
437.86
438.17
438.49
438.80
439.11
439.42
439.74
440.05
440.36

21844
22273
22701
23130
23559
23989
24418
24848
25279
25709
26140
26572
27003
27435
27868
28300
28733
29166
29600
30034
30468
30902
31337
31772
32207
32643
33079
33515
33952
34389
34826
35264
35701
36140
36578
37017
37456
37895
38335
38775
39216




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116"
117

118
119
120
121
122
123
124
125
126
127
128
129
130
" 131
132

18.77
18.77
18.78
18.79
18.80
18.80
18.81
18.82
18.83
18.83
18.84
18.85
18.86
18.86
18.87
18.88
18.89
18.89
18.90
18.91
18.92
18.92
18.93
18.94
18.85
18.95
18.96
18.97
18.98
18.98
18.99
19.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00
16.00 -

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

42719
427.51
427.82
428.14
428.45
428.77
429.08
429.40
429.71
430.03
430.34
430.66
430.98
431.29
431.61
431.92

- 432.24

432.56
432.87
433.19
433.51
433.82
434.14
434.46
434.78
435.09
435.41
435.73
436.05
436.36
436.68
437.00

443.19
443.51
443.82
44414
444 .45
44477
445.08
445.40
445.71
446.03
446.34

| 446.66

446.98
447.29
447 .61

144792

448.24
448.56
448.87
449.19
449.51
449.82
450.14
450.46
450.78
451.09
451.41
451.73
452.05
452.36
452.68
453.00

43193
43636
44080
44524
44969
45414
45859
46304
46750
47196
47642
48089

48536

48983
49431
49879
50327
50775
51224
51673
52123
52573
53023
53473
53924
54375
54827
55278
55730
56183
56636
57089

Total Exc. 57089
Total Bkfl. 60474




Pipe Number 104 Interval

egin Cover 14
End Cover 18

Length 317
Increment 0.01
Pipe Size 24

Cover
14.01

14.03
14.04
14.05
14.06
14.08
14.09
14.10
14.11

14.13
14.14
14.15
14.16
14.18
14.19
14.20
14.21

14.23
14.24
14.25
14.26
14.28
14.29
14.30
14.32
14.33
14.34
14.35
14.37
14.38
14.39
14.40
14.42
14.43
14.44
14.45
14.47
14.48
14.49
14.50
14.52
14.53
14.54
14.56
14.57
14.58
14.59
14.61

14.62
14.63
14.64

BoxArea TrapArea Total Area Excavation

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

252.40
252.81
253.21
253.62
254.02
254.43
254.83
255.24
255.65
256.05
256.46
256.87
257.28
257.68
258.09
258.50
258.91
259.32
259.73
260.14
260.55
260.96
261.37
261.78
262.19
262.61
263.02
263.43
263.84
264.26
264.67
265.08
265.50
265.91
266.33
266.74
267.16
267.57
267.99
268.41
268.82
269.24
269.66
270.07
270.49
270.91
271.33
271.75
272.17
272.59
273.01

268.40
268.81
269.21
269.62
270.02
270.43
270.83
271.24
271.65
272.05
272.46
272.87
273.28
273.68
274.09
274.50
274.91
275.32
275.73
276.14
276.55
276.96
277.37
277.78
278.19
278.61
279.02
279.43
279.84
280.26
280.67
281.08
281.50
281.91

-282.33

282.74
283.16
283.57
283.99
284.41
284.82
285.24
285.66
286.07
286.49
286.91
287.33
287.75
288.17
288.59
289.01

268
537
806
1076
1346
1616
1887
2159
2430
2702
2975
3248
3521
3795
4069
4343
4618
4893
5169
5445
5722
5999
6276
6554
6832
7111
7390
7669
7949
8229
8510
8791
9073
9354
9637
9920
10203
10486
10770
11055
11339
11625
11910
12196
12483
12770 .
13057
13345
13633
13922

14211



52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
‘82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
08
99

- 100

14.66
14.67
14.68
14.69
14.71
14.72
14.73
14.74
14.76
14.77
14.78
14.79
14.81
14.82
14.83
14.85
14.86
14.87
14.88
14.90
14.91
14.92
14.93
14.95
14.96
14.97
14.98
15.00
15.01
15.02
15.03
15.05
15.06
16.07
15.09
15.10
15.11
15.12
15.14
156.15
15.16
15.17
15.19
15.20
15.21
15.22
15.24
15.26
15.26

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00"

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

273.43
273.85
274.27
274.69
275.11
275.53
275.96
276.38
276.80
277.22
277.65
278.07
278.49
278.92
279.34
279.77
280.19
280.62
281.05
281.47
281.90
282.32
282.75
283.18
283.61
284.04
284.46
284.89
285.32
285.75
286.18
286.61
287.04
287.47
287.90
288.33
288.77
289.20
289.63
290.06
290.50
290.93
291.36
291.80
202.23
292.67
293.10
293.54
293.97

289.43
289.85
290.27
290.69
291.11
291.53
291.96
292.38
292.80
293.22
293.65

- 294.07

29449
294.92
295.34

. 295.77

296.19
296.62
297.05
297.47
297.90
298.32
298.75
299.18
299.61
300.04
300.46
300.89
301.32
301.75
302.18
302.61
303.04
303.47
303.90
304.33
304.77
305.20
305.63
306.06
306.50
306.93
307.36
307.80
308.23
308.67
309.10
309.54
309.97

14500
14790
15080
15371
15662
15954
16246
16538
16831
17124
17418
17712
18006
18301
18596

18892

19188
19485
19782
20079
20377
20676
20974
21274
21573
21873
22174
22475
22776
23078
23380
23682
23986
24289
24593
24897
25202
25507
25813
26119
26425
26732
27040
27347
27656
27964
28273
28583
28893




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
" 131
132
133
134
135
136
137
138
139
140
141

15.27
15.29
15.30
15.31
15.32
15.34
15.35
15.36
15.38
15.39
15.40
15.41
15.43
15.44
15.45
15.46
15.48
15.49
15.50
15.51
15.53
15.54
15.55
15.56
15.58
15.59
15.60
15.62
15.63
15.64
15.65
15.67
15.68
15.69
15.70
15.72
15.73
15.74
15.75
15.77
15.78

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

294.41
294.84
295.28
295.72
296.15
296.59
297.03
297.47
297.90
298.34
298.78
299.22
299.66
300.10
300.54
300.98
301.42
301.86
302.31
302.75
303.19
303.63
304.07
304.52
304.96
305.40
305.85
306.29
306.74
307.18
307.63
308.07
308.52
308.97
309.41
309.86
310.31
310.76
311.20
311.65
312.10

310.41
310.84
311.28
311.72
312.15
312.59
313.03
313.47
313.90
314.34
314.78
315.22
315.66
316.10
316.54
316.98
317.42
317.86
318.31
318.76
319.19
319.63
320.07
320.52
320.96
321.40
321.85
322.29
322.74
323.18
323.63
324.07
324.52
324.97
325.41
325.86
326.31
326.756
327.20
327.65

328.10 |

29203
29514
29826
30137
30449
30762
31075
31388
31702
32017
32331
32647
32962
33278
33595
33912
34229
34547
34866
35184
35504
356823
36143
36464
36785
37106
37428
37750
38073
38396
38720
39044
39368
39693
40019
40345
40671
40998
41325
416563
41981




150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
© 180
181
182
183
184
185
186
187
188
189
190

15.89
15.91
156.92
15.93
15.94
15.96
16.97
15.98
15.99
16.01
16.02
16.03
16.04
16.06
16.07

16.08 .

16.09
16.11
16.12
16.13
16.15
16.16
16.17
16.18
16.20
16.21
16.22
16.23
16.25
16.26
16.27
16.28
16.30
16.31
16.32
16.33

16.35

16.36
16.37
16.38
16.40

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00
16.00

"16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00

316.15
316.60
317.05
317.51
317.96
318.41

318.87

319.32
319.77
320.23
320.68
321.14
321.59
322.05
322.50

322,96
1 323.42

323.87
324.33
324.79
325.25
325.70
326.16
326.62
327.08
327.54
328.00
328.46
328.92
329.38
329.84
330.30
330.76
331.22
331.69
332.16
332.61
333.08
333.54
334.00
334.47

332.15
332.60
333.05
333.51
333.96
334.41
334.87
335.32
335.77
336.23
336.68

337.14

337.59
338.05
338.50

338.96 -
33942

339.87
340.33
340.79
341.25
341.70
342.16
342.62
343.08
343.54

'+ 344.00

344.46
344.92
345.38
345.84
346.30
346.76
347.22
347.69
348.15
348.61
349.08
349.54
350.00
350.47

44954
45286
45619
45953
46287
46621
46956
47292
47627
47964
48300
48637
48975
49313
49651

. 49990

50330
50670
51010
51351
51692
52034
52376
52719
53062
53405
53749
54094
54439
54784
55130
55476
56823
56170
56518
56866
57215
57564
57913
58263
58614




199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
1229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

16.51
16.52
16.54
16.55
16.56
16.57
16.59
16.60
16.61
16.62
16.64
16.65
16.66
16.68
16.69
16.70
16.71
16.73
16.74
16.75
16.76
16.78
16.79
16.80
16.81
16.83
16.84
16.85
16.86
16.88
16.89
16.90
16.91
16.93
16.94
16.95
16.97
16.98
16.99
17.00
17.02
17.03
17.04
17.05
17.07
17.08
17.09
17.10
17.12

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

338.66
339.13
339.59
340.06
340.53
341.00
341.47
341.94
342.41
342.88
343.35
343.82
344.29
344.76
34523

345.70

346.17
346.65
347.12
347.59
348.07
348.54
349.01
349.49

349.96

350.44
350.91
3561.39
351.86
362.34
362.82
363.29
3583.77
3564.256
3564.73
3565.20
355.68
356.16
356.64
357.12
3567.60
358.08
368.56
359.04
369.62
360.00
360.48
360.97
361.45

354.66
355.13
355.59
356.06
356.53
357.00
357.47
357.94
368.41
368.88
359.35

- 359.82

360.29
360.76
361.23
361.70
362.17
362.65
363.12
363.59
364.07
364.54
365.01
365.49
365.96
366.44
366.91
367.39
367.86
368.34
368.82
369.29
369.77
370.25
370.73
371.20
371.68
372.16
372.64
373.12
373.60
374.08
374.56
375.04
375.52
376.00
376.48
376.97
377.45

61789
62144
62499
62856
63212
63569
63927
64284
64643
65002
65361
65721
66081
66442
66803
67165
67527
67890
68253
68616
68980
69345
69710
70076
70441
70808
71175
71642
71910
72278
72647
73017
73386
73757
74127
74498
74870
75242
75615
75988
76362
76736
77110
77485
77861
78237
78613
78990
79368




248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277

1278

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293

2094

295

- 296

17.13
17.14
17.15
17.17
17.18
17.19
17.21
17.22
17.23
17.24
17.26
17.27
17.28
17.29
17.31
17.32
17.33
17.34
17.36
17.37
17.38
17.39
17.41
17.42
17.43
17.44
17.46
17.47
17.48
17.50
17.51
17.52
17.53
17.55
17.56
17.57
17.58
17.60
17.61
17.62
17.63
17.65
17.66
17.67
17.68
17.70
17.71
17.72
17.74

16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

361.93
362.41
362.90
363.38
363.87
364.35
364.83
365.32
365.80
366.29
366.78
367.26
367.75
368.23
368.72
369.21
369.70
370.18
370.67
371.16
371.65
372.14
372.63
373.12
373.61
374.10
374.59
375.08
375.57
376.07
376.56
377.05
377.54
378.04
378.53
379.02
379.52
380.01
380.51
381.00
381.50
381.99
382.49
382.98
383.48
383.98
384.48
384.97
385.47

377.93
378.41
378.90
379.38
379.87
380.35
380.83
381.32
381.80
382.29
382.78

. 383.26

383.756
384.23
384.72

-385.21
385.70

386.18
386.67
387.16
387.65
388.14
388.63
389.12
389.61
390.10
390.59
391.08
391.57
392.07
392.56
393.05
393.54
394.04
394.53
395.02
395.52
396.01
396.51
397.00
397.50
397.99
398.49
398.98
399.48
399.98
400.48
400.97
401.47

79746
80124
80503
80882
81262
81643
82023
82405
82787
83169
835652
83935
84319
84703
85088
85473
85859
86245
86631
87019
87406
87794
88183
88572
88962
89352
89742
90133
90525
90917
91310
91703
92096
92490
02885
93280
93675
94071
94468
94865
95262
95660
96059
96458
96857
97257
97658
98059
98460




297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

17.75
17.76

17.77

17.79
17.80
17.81
17.82
17.84
17.85
17.86
17.87
17.89
17.90
17.91
17.92
17.94
17.95
17.96
17.97
17.99
18.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

385.97
386.47
386.97
387.47
387.97
388.46
388.96
389.47
389.97
390.47
390.97
391.47
391.97
392.47
392.98

393.48 -

393.98
394.49
394.99
395.50
396.00

401.97
402.47
402.97
403.47
403.97
404.46
404.96
405.47
405.97
406.47
406.97

| 407.47

407.97
408.47
408.98
409.48
409.98
410.49
410.99
411.50
412.00

98862

99265

99668

100071
100475
100880
101284
101690
102096
102502
102909
103317
1037256
104133
104542

104952
1105362

105772
106183
106595 Total Exc. 107007
107007 Total Bkfl. 112128




Pipe Number 105 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 12 12.01 16.00 192.22 208.22 208
End Cover 14 12.02 16.00 192.45 208.45 417

Length 250 12.02 16.00 192,67  208.67 625
Increment 0.01 12.03 16.00 192.90  208.90 834
Pipe Size 24 12.04 16.00 193.12  209.12 1043

)
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

- 35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

12.06  16.00 193.35 209.35 1263
12.06 16.00 193.57 209.57 1462
12.06 16.00 193.80 209.80 1672
12.07 16.00 194.02 210.02 1882
12.08 16.00 194.25 210.25 2092
12.09 16.00 194.47 21047 2303
12.10 16.00 194.70 210.70 2514
12.10 16.00 194.92 210.92 2724
12.11 16.00 196.15 21115 2936
12.12 16.00 195.37 211.37 3147
. 1213 16.00 . 19560 - 211.60 3359
- 12.14  16.00 195.83 21183 3570
12.14 16.00 196.05 212.05 3782
12.15 16.00 196.28 212.28 3995
12.16 16.00 196.51 212.51 4207
1217 16.00 196.73 212.73 4420
12.18 16.00 196.96  212.96 4633
12.18 16.00 197.1¢ 21319 4846
12.19 16.00 197.41 213.41 5060
12.20 16.00 197.64 213.64 5273
12.21 16.00 197.87  213.87 5487
12.22 16.00 198.09 214.09 5701
12.22 16.00 198.32 214.32 5915
12.23 16.00 198.55 214.55 6130
12.24 16.00 198.78 21478 = 6345
12.25 16.00 199.01 215.01 6560
12.26 16.00 199.23 2156.23 6775
12.26 16.00 199.46 215.46 6990
12.27 16.00 199.69 215.69 7206
12.28 16.00 199.92 215.92 7422
12.29 16.00 200.15 216.15 7638
12.30 16.00 200.38 216.38 7855
12.30 16.00 200.60 216.60 ' 8071
12.31 16.00 200.83 216.83 8288
12.32 16.00 201.06 217.06 8505
12.33 16.00 201.29  217.29 8722
12.34 16.00  201.52 217.52 8940
12.34 16.00 201.75 217.75 9158
12.35 16.00 201.98 217.98 9376
12.36 16.00 - 202.21 218.21 9594
12.37 16.00 202.44 218.44 9812
12.38 16.00 202.67 218.67 10031
12.38 16.00 202.90 218.90 10250
12.39 16.00 203.13 219.13 10469
12.40 16.00 203.36 219.36 10688
12.41 16.00 203.59 219.59 10908




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82

83
84
85
86
87
88
89
90
91
92

12.42
12.42
12.43
12.44
12.45
12.46
12.46
12.47
12.48
12.49
12.50
12.50
12.51
1252
12.53
12.54
12.54
12.55
12.56
12.57
12.58
12.58
12.59
12.60
12.61
12.62
12.62
12.63
12.64
12.65
12.66
12,66
12.67
12.68
12.69
12.70
12.70
12.71
12.72
1273
12.74

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

203.82
204.05
204.28
204.51
204.74
204.98
205.21
205.44
205.67
205.90
206.13
206.37
206.60
206.83
207.06
207.30
207.53
207.76
207.99
208.23
208.46
208.69
208.93
209.16
209.39
209.63
209.86
210.10
210.33
210.56
210.80
211.03
211.27
211.50
211.74
211.97
212.21
212.44
212.68
212.91
213.15

219.82
220.05
220.28
220.51
220.74
220.98
221.21
221.44
221.67
221.90
22213
222.37
222.60
222.83
223.06
223.30
223.53
223.76
223.99
22423
224 .46
22469
22493
225.16
225.39
225.63
225.86
226.10
226.33
226.56
226.80
227.03
227.27
227.50
227.74
227.97
228.21
228.44
228.68
228.91
229.15

11128
11348
11568
11789
12009
12230
12452
12673
12895
13117
13339
13561
13784
14006
14230

14453

14676
14900
15124
15348
15573
15797
16022
16248
16473
16699
16924
17151
17377
17603
17830
18057
18285
18512
18740
18968
19196
19424
19653
19882
20111




101
102
103
104
105
106
107
108
109
110
11
112
113
114
115

116

117
118
119
120
121
122
123
124
125
126
127
128
129
130
* 131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

- 149

12.81
12.82

12.82

12.83
12.84
12.85
12.86
12.86
12.87
12.88
12.89
12.90
12.90
12.91
12.92
12.93
12.94
12.94
12.95
12.96
12.97
12.98
12.98
12.99
13.00
13.01
13.02
13.02
13.03
13.04
13.056
13.06
13.06
13.07
13.08
13.09
13.10
13.10
13.11
13.12
13.13
13.14
13.14
13.16
13.16
13.17
13.18
13.18
13.19

16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

21628
215.51
215.75
215.99
216.23
216.46
216.70
216.94
217.18
217.41
217.65
217.89
218.13
218.37
218.61
218.85
219.08
219.32
219.56
219.80
220.04
220.28
220.52
220.76
221.00
221.24
221.48
221.72
221.96
222.20
222.44
22268
222.92
22317
223.41
223.65
223.89
22413
224.37

-224.61

22486
225.10
225.34
225.58
225.83
226.07
226.31
226.55
226.80

231.28
231.51

23175

231.99
232.23
232.46
232.70
232.94
233.18
233.41
233.65

233.89

234.13
234.37
234.61
234.85
235.08
235.32
235.56
235.80
236.04
236.28
236.52
236.76
237.00
237.24

- 237.48

237.72
237.96
238.20
238.44
238.68
238.92
239.17
239.41
239.65
239.89
240.13
240.37
240.61
240.86
241.10
241.34

24158 -

241.83
242.07
242.31
242.55
242.80

22184
22416
22647
22879
23112
23344
23577
23810
24043
24276
24510
24744
24978
25212
25447
25682
25917
26152
26388
26624
26860
27096
27332
27569
27806
28043
28281
28519
28757
28995
29233
29472
20711
29950
30189
30429
30669
30909
31149
31390
31631
31872
32113
32365
32597
32839
33081
33324
33566




150
151
152
183
154
155
156
157
158
159
160
161
162
163
164

165

166
167
168
169
170
171
172
173
174
175
176
177
178
179
" 180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
- 198

13.20
13.21

13.22

13.22
13.23
13.24
13.26
13.26
13.26
13.27
13.28
13.29
13.30
13.30
13.31

13.32

13.33
13.34
13.34
13.35
13.36
13.37
13.38
13.38
13.39
13.40
13.41
13.42
13.42
13.43
13.44
13.45
13.46
13.46
13.47
13.48
13.49
13.50
13.50
13.51
13.52
13.53
13.54
13.54
13.55
13.56
13.57
13.58
13.58

16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

227.04
227.28
227.53
227.77
228.01
228.26
228.50
228.75
228.99
229.23
229.48
229.72
229.97
230.21
230.46
230.70
230.95
231.19
231.44
231.68
231.93
232.18
232.42
232.67
232.91
233.16
233.41
233.65
233.90
23415
234.39
234.64
234.89
235.14
235.38
235.63
235.88
236.13
236.37
236.62
236.87
237.12
237.37
237.62
237.86
238.11
238.36
238.61
238.86

243.04
243.28
243.53
243.77
244.01
244.26
244.50
24475
244.99
24523
24548

24572

24597
246.21
246.46

- 246.70
246.95

247.19
247.44
24768
247.93
248.18
248.42
248.67
248.91
249.16
249.41
249.65
249.90
250.15
250.39
250.64
250.89
251.14
251.38
25163
251.88
252.13
252.37
252.62
252.87
253.12
253.37
2563.62
253.86
254.11
25436
254.61
254.86

33810
34083
34296
34540
34784
35028
36273
35518
36763
36008
36253
36499
36745
36991
37238
37484
37731
37979
38226
38474
38722
38970
39218
39467
39716
39965
40214
40464
40714
40964
41214
41465
41716
41967
42218
42470
42722
42974
43226
43479
43732
43985
44238
44492
44746
45000
45254
45509
45764




199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

© 229
230

231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

247

13.59
13.60
13.61
13.62
13.62
13.63
13.64
13.65
13.66
13.66
13.67
13.68
13.69
13.70
13.70

13.71

13.72
13.73
13.74
13.74
13.75
13.76
13.77
13.78
13.78
13.79
13.80
13.81
13.82
13.82
13.83
13.84
13.85
13.86
13.86
13.87
13.88
13.89
13.90
13.90
13.91
13.92
13.93
13.94
13.94
13.95
13.96
13.97
13.98

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00-

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

239.11
239.36
239.61
239.86
240.11
240.36
240.61
240.86
241.11
241.36
241.61
241.86
24211
242.36
242.62

. 242.87
243.12

243.37
243.62
243.87
24413
244.38
244.63
244.88
24513
245.39
245.64
245.89
246.15
246.40
246.65
246.91
247.16
247.41
247.67
247.92
248.17

248.43

248.68
248.94
249.19
249.45
249.70
249.96
250.21
250.47
250.72
250.98
251.23

255.11
255.36
255.61
255.86
256.11
256.36
256.61
256.86
25711
257.36
257.61

 257.86

258.11
258.36
258.62
258.87
259.12
259.37
259.62
259.87
260.13
260.38
260.63
260.88
261.13
261.39

- 261.64

261.89
262.15
262.40
262.65
262.91
263.16
263.41
263.67
263.92
264.17
264 .43
264.68
264.94
265.19

1265.45

265.70
265.96
266.21
266.47
266.72
266.98
267.23

46019
46274

46530
46786
47042
47298
47555
47812
48069
48326
48584
48842
49100
49358
49617
49876
50135
50394
50654
50914
51174
51434
51695
51956
52217
52478
52740
53002
53264
53526
53789
54052
54315
54578
54842
55106
55370
55635
55899
56164
56429
56695
56961

57226

57493
57759
58026
58293
58560




248 13.98 16.00 25149  267.49 58828
. 249 13.99 16.00 2561.74  267.74 59095 Total Exc. 59363
250 14.00 16.00 252.00 268.00 59363 Total Bkfl. 60900 -




Pipe Number 106 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 9 1 9.01 16.00 117.26 133.26 133
End Cover 12 2 9.02 16.00 117.53 133.563 267
Length 250 3 9.04 16.00 117.79 133.79 401
Increment 0.01 4 9.05 16.00 118.06 134.06 535
Pipe Size 24 5 9.06 16.00 118.32 134.32 669
6 9.07 16.00 118.59 134.59 804
7 9.08 16.00 118.86 134.86 938
8 9.10 16.00 119.12 13512 1074
9 9.11 16.00 119.39 135.39 1209
10 9.12 16.00 119.65 135.65 1345 ‘
11 9.13 16.00 119.92 135.92 1480
12 9.14 16.00 120.19  136.19 1617
13 9.16 16.00 120.46 136.46 1763
14 9.17 16.00 120.72 136.72 1890
15 9.18 16.00 120.99 136.99 2027
16 9.19 16.00 12126 13726 2164
17 9.20 16.00  121.53 137.53 2302
18 9.22 16.00 121.80 137.80 2439
19 9.23 16.00 122.07 138.07 2578
20 9.24 16.00 122.34 138.34 2716
21 9.25 16.00. 122.61 138.61 2854
22 9.26 16.00 122.88 138.88 2993
23 9.28 16.00 123.15 139.15 3132
24 9.29 16.00 123.42 139.42 3272
25 9.30 16.00 123.69 139.69 3412
' 26 9.31 16.00 123.96 139.96 3552
27 9.32 16.00 124.23 140.23 3692
28 9.34 16.00 124.50 140.50 3832
29 9.35 16.00 124.78 140.78 3973
: 30 936 16.00 125.05 141.05 . 4114
| ’ 31 9.37 16.00 125.32 141.32 4255
: ¢ 32 9.38 16.00 125.60 141.60 4397
33 9.40 16.00 125.87 141.87 4539
| 34 9.41 16.00 126.14 142.14 4681
35 - 942 16.00 126.42 .. 14242 4823
36 9.43 16.00 126.69 142.69 4966
37 9.44 16.00 126.97 14297 5109
38 9.46 16.00 127.24 143.24 & 5252
39 947 16.00 127.52 143.52 5396
40 9.48 16.00 127.79 143.79 5540
41 9.49 16.00 128.07 144.07 5684
42 9.50 16.00 128.34 144.34 5828
43 9.52 16.00 128.62 14462 5973
44 9.63 16.00 128.89 144.89 6118 |
45 9.54 16.00 129.17 145.17 6263
46 9.55 16.00 129.45 145.45 6408
47 9.56 16.00 129.73 145.73 6554
48 9.68 16.00 130.00 146.00 6700
49 9.59 16.00 130.28 146.28 6846
.’ 50 9.60 16.00 130.56 146.56 6993

51 9.61 16.00 130.84 146.84 7140




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

" 82

83
84
85
86
87
88
89
90
o1
92

9.62
9.64
9.65
9.66
9.67
0.68
9.70
9.71
9.72
9.73
9.74
9.76
9.77
9.78
9.79
9.80
0.82
9.83
9.84
9.85
0.86
9.88
9.89
9.90
9.91
9.92
9.94
9.95
9.96
9.97
0.98
10.00
10.01
10.02
10.03
10.04
10.06
10.07
10.08
10.09
10.10

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00

131.12
131.40
131.68
131.96
132.24
132.52
132.80
133.08
133.36
133.64
133.92
134.20
134.49
134.77
135.05
135.33
135.62
135.90
136.19
136.47
136.75
137.04
137.32
137.61
137.90
138.18
138.47
138.75
139.04
139.33
139.62
139.90
140.19
140.48
140.77
141.06
141.35
141.64
141.93
142.22
142.51

14712
147.40
147.68
147.96
148.24
148.52
148.80
149.08
149.36
149.64
149.92
150.20
150.49
150.77
151.056
151.33
151.62
151.90
152.19
152.47
162.76
1563.04
153.32
153.61
1563.90
154.18
154.47
164.75
155.04
155.33
155.62
155.90
156.19
166.48
166.77
167.06
157.35
157.64
157.93
168.22
158.51

7287
7434
7582
7730
7878
8027
8175
8324
8474
8623
8773
8924
9074
9225
9376

- 9527

9679

9831

9983

10135
10288
10441
10594
10748
10902
11056
11211
11365
115620
11676
11831
11987
12143
12300
12457
12614
12771
12929
13087
13245
13403




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

149

10.21
10.22
10.24
10.25
10.26
10.27
10.28
10.30
10.31
10.32
10.33
10.34
10.36
10.37
10.38
10.39
10.40
10.42
10.43
10.44
10.45
10.46
10.48
10.49
10.50
10.51
10.52
10.54
10.55
10.56
10.57
10.58
10.60
10.61
10.62
10.63
10.64
10.66
10.67
10.68
10.69
10.70
10.72
10.73

10.74

10.75
10.76
10.78
10.79

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

145.13
145.43
145.72
146.01
146.31
146.60
146.90
147.19
147.49
147.78
148.08
148.37
148.67
148.97
149.26
149.56
149.86
150.16
150.46
160.75
1561.05
151.35
151.65
151.95
152.25
152.55
152.85
153.15
153.45
163.76
154.06
164.36
164.66
154.96
165.26
1565.57
155.87
156.17
156.48
156.78
157.09
167.39
167.70
158.00
168.31
158.61
158.92
159.23
159.53

161.13
161.43
161.72
162.01
162.31
162.60
162.90
163.19
163.49
163.78
164.08
164.37
164.67

164.97

165.26
165.56
165.86
166.16
166.46
166.75
167.05
167.35
167.65
167.95
168.25
168.55

- 168.85

169.15
169.45
169.75
170.06
170.36
170.66
170.96

171.26

171.57
171.87
172.17
172.48
172.78
173.09
173.39
173.70
174.00
174.31
174.61
174.92
175.23
175.53

14843
15004
15166
16328
15491
15653
15816
15979
16143
16306
16471
16635
16800
16965
17130
17295
17461
17627
17794
17961
18128
18295
18463
18631
18799
18967
19136
19305
19475
19645
19815

19985

20156
20327
20498
20670
20841
21014
21186
21359
21532
21705
21879
22053
22227
22402
22577
22752
22928




150
151
152
153
154
185
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
© 180
181
182
183
184
185
186
187
188
189
190

10.80
10.81
10.82
10.84
10.85
10.86
10.87
10.88
10.90
10.91
10.92
10.93
10.94
10.96
10.97
10.98
10.99
11.00
11.02
11.03
11.04
11.05
11.06
11.08
11.09
11.10
11.11
11.12
11.14
11.15
11.16
11.17
11.18
11.20
11.21
11.22
1123
11.24
11.26
1127
11.28

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00

159.84
160.15
160.45
160.76
161.07

161.38

161.69
162.00
162.31
162.62
162.93
163.24
163.55
163.86
164.17.

- 164.48 -

164.79
165.10
165.42
165.73
166.04
166.35

166.67

166.98
167.30
167.61
167.92
168.24
168.55
168.87
169.19
169.50
169.82
170.13
170.45
170.77
171.09
171.40
171.72
172.04
172.36

175.84
176.15
176.45
176.76
177.07
177.38
177.69
178.00
178.31
178.62
178.93

- 179.24

179.55
179.86
180.17

- 180.48

180.79
181.10
181.42
181.73
182.04
182.35
182.67
182.98
183.30
183.61

- 183.92

184.24
184.55
184.87
185.19
185.50
185.82
186.13
186.45
186.77
187.09
187.40
187.72
188.04
188.36

23103
23280
23456
23633
23810
23987
24165
24343
24521
24700
24879
25058
25238
25417
25598
25778
25959
26140
26321
26503
26685
26868
27050
27233
27416
27600
27784
27968
28163
28338
28523
28708
28894
29080
29267
29454
20641
20828
30016
30204
30392




199
200
201
202

203

204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

1229

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

247

11.39
11.40
11.41
11.42
11.44
11.45
11.46
11.47
11.48
11.50
11.51
11.52
11.53
11.54
11.56
11.57

1158

11.59
11.60
11.62
11.63
11.64
11.65
11.66
11.68
11.69
11.70
11.71
11.72
11.74
11.75
11.76
11.77
11.78
11.80
11.81
11.82
11.83
11.84
11.86
11.87
11.88
11.89
11.90
11.92
11.93
11.94
11.95
11.96

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

~16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

176.24
175.56
175.88
176.20
176.53
176.85
17747
177.49
177.82
178.14
178.47
178.79
179.12
179.44
179.77
180.09
180.42
180.74
181.07
181.40
181.72
182.05
182.38
182.70
183.03

183.36

183.69
184.02
184.35
184.68
185.01
185.34
185.67
186.00
186.33
186.66
186.99
187.32
187.66
187.99
188.32
188.65
188.99
189.32
189.66
189.99
180.32
190.66
190.99

191.24
191.56
191.88
192.20
192.53
192.85
193.17
193.49
193.82
194.14
194.47

19479

195.12
1956.44
1956.77

196.09
196.42

196.74
197.07
197.40
197.72
198.05
198.38
198.70
199.03
199.36
199.69
200.02
200.35
200.68
201.01
201.34
201.67
202.00
202.33
202.66
202.99
203.32
203.66
203.99
204.32

-204.65

204.99
205.32
205.66
205.99
206.32
206.66
206.99

32102
32293

32485 -

32677
32870
33063
33256
33449
33643
33837
34032
34227
34422
34617
34813
35009
35205
35402

35599

36797
35994
36192
36391
36590
36789
36988
37188
37388

. 37588

37789
37990
38191
38393
38595
38797
39000
39203
39406
39610
39814
40018
40223
40428
40633
40839
41045
41251
41458
41665




248 11.98 16.00 191.33 207.33 41872
‘ 249 11.99 16.00 191.66 207.66 42080 Total Exc. 42288
250 12.00 16.00 192.00 208.00 42288 Total Bkfl. 42116 -




Pipe Number 107 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 6 1 6.01 16.00 60.19 76.19 76
End Cover 9 2 6.02 16.00 60.38 76.38 153
Length 263 3 6.04 16.00 60.57 76.57 229
Increment 0.01 4 6.05 16.00 60.76 76.76 306
Pipe Size 24 5 6.06 16.00 60.95 76.95 383

6 6.07 16.00 61.14 77.14 460
7 6.08 16.00 61.33 77.33 537
8 6.09 16.00 61.53 77.53 615
9 6.11 16.00 61.72 77.72 693
10 6.12 16.00 61.91 77.91 770
11 6.13 16.00 62.10 78.10 849
12 6.14 16.00 62.30 78.30 927

13 6.15 16.00 62.49 78.49 1005
14 6.17 16.00 62.68 78.68 1084
15 6.18 16.00 62.88 78.88 1163
16 6.19 16.00  63.07 - 79.07 1242
17 6.20 16.00 6327 | 79.27 1321
18 6.21 16.00 63.46 79.46 1401
19 6.23 16.00 63.66 79.66 1480
20 6.24 16.00 63.85 79.85 1560
21 6.25 16.00 64.05 80.05 1640
22 6.26 16.00 64.24 80.24 1721
23 6.27 16.00 64.44 80.44 1801
24 6.28 16.00 64.63 80.63 1882
25 6.30 16.00 64.83 80.83 1962
' 26 6.31 16.00 65.03 81.03 2043
27 6.32 16.00 65623 81.23 2125
28 6.33 16.00 6542  81.42 2206
29 6.34 16.00 65.62 81.62 2288
30 6.36 16.00 65.82 81.82 2370
31 6.37 16.00 66.02 82.02 2452

© 32 6.38 16.00 66.22 82.22 2534

\
\
33 639 1600  66.41 82.41 2616 |
34 640 1600  66.61 82.61 2699
35 - 642 1600  66.81 82.81 2782
36 643  16.00 67.01  83.01 2865
37 644 1600  67.21 8321 2948
38 645 16.00  67.41 8341 | 3031
39 646 1600  67.61 83.61 3115
40 647 1600  67.81 83.81 3199

41 649 1600 6802  84.02 3283
42 650  16.00 6822 8422 3367
43 651 1600 6842 8442 3451
44 652 1600 6862 8462 3536
| 45 653 1600  68.82  84.82 3621
| 46 655 1600  69.02 8502 3706
47 656 1600 6923 8523 3791
48 657 1600 6943 8543 3876
49 658 1600 6963  85.63 3962
50 659  16.00  69.84 8584 4048
‘ - 51 660 1600 7004  86.04 4134




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

. 67

68
69
70
71
72
73
74
75
76
77
78
79
80
81
© 82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

Q99 .
- 100

6.62
6.63
6.64
6.65
6.66
6.68
6.69
6.70
6.71
6.72
6.74
6.756
6.76
6.77
6.78
6.79

- 6.81

6.82
6.83
6.84
6.85
6.87
6.88
6.89
6.90
6.91
6.92
6.94
6.95
6.96
6.97
6.98
7.00
7.01
7.02
7.03
7.04
7.06
7.07
7.08
7.09
7.10
7.1
713
7.14
7.15
7.16
717
7.19

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

- 16.00

70.25
70.45
70.66
70.86
71.07
71.27
71.48
71.68
71.89
72.10
72.30
72.51
72.72
72.93
73.13
73.34
73.55
73.76
73.97
74.18
74.39
74.60
74.81
75.02
75.23
75.44
75.65
75.87
76.08
76.29
76.50
76.72
76.93
77.14
77.36
77.57
77.78
78.00
78.21
78.43
78.64
78.86
79.08
79.29
79.51
79.73
79.94
80.16
80.38

86.25
86.45
86.66
86.86
87.07
87.27
87.48
87.68
87.89
88.10
88.30
88.51

88.72

88.93
89.13
89.34
89.55
89.76
89.97
90.18

90.39 -

90.60
90.81
91.02
91.23
91.44
91.65
91.87
92.08
92.29
92.50
92.72
92.93
93.14
93.36
93.57
93.78
94.00
94.21
94.43
94.64
94.86
95.08
95.29
95.51
95.73
95.94
96.16
96.38

4220
4307
4303
4480
4567
4655
4742
4830
4918
5006
5094
5182
5271
5360
5449
5539
5628
5718
5808
5898
5088
6079
6170
6261
6352
6444
6535
6627
6719
6811
6904
6997
7090
7183
7276
7370
7463
7557
7652
7746
7841
7936
8031
8126
8221
8317
8413
8509
8606




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

7.20
7.21

722

7.23
725
7.26
7.27
7.28
7.29
7.30
7.32
7.33
7.34
7.35
7.36
7.38
7.39
7.40
7.41
7.42
7.43
7.45
7.46
747
7.48
7.49
7.51
7.52
7.53
7.54
7.55
7.57

758

7.59
7.60
7.61
7.62
7.64
7.65
7.66
7.67

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

-~ 16.00

16.00
16.00
16.00

80.60
80.81
81.03
81.25
81.47
81.69
81.91
82.13
82.35
82.57
82.79
83.01
83.23
83.46

. 83.68

83.90
84.12
84.35
84.57
84.79
85.02
85.24
85.46
85.69
85.91
86.14
86.36
86.59
86.81
87.04
87.27
87.49
87.72
87.95
88.18
88.40
88.63
88.86
89.09
89.32
89.55

96.60
96.81
97.03
97.26
97.47

97.69

97.91
98.13
98.35
98.57
98.79
99.01
99.23
99.46
99.68
99.90

100.12

100.35
100.57
100.79
101.02
101.24
101.46
101.69
101.91
102.14
102.36
102.59
102.81
103.04
103.27
103.49
103.72
103.95
104.18
104.40
104.63
104.86
105.09
1056.32
105.55

8702
8799
8896
8993
9091
9189
9286
9385
9483
9581
9680
o779
0879
9978
10078
10178
10278
10378
10479
10579
10680
10782
10883
10985
11087
11189
11291
11394
11497
11600
11703

11806

11910
12014
12118
12223
12327
12432
12537
12643
12748




150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
176
176
177
178
179

© 180

181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

- 198

7.78
7.79

7.80

7.81
7.83
7.84
7.85
7.86
7.87
7.89
7.90
7.91
7.92
7.93
7.94
7.96
7.97
7.98
7.99
8.00
8.02
8.03
8.04
8.05
8.06
8.08
8.09
8.10
8.1
8.12
8.13
8.15
8.16
8.17
8.18
8.19
8.21
8.22
8.23
8.24
8.25
8.26
8.28
8.29
8.30
8.31
8.32
8.34
8.35

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

91.62
91.85
92.09
92.32
92.55
92.79
93.02
93.25
93.49
93.72
93.96
94.19
94.43
94.66
94.90
95.13
95.37
95.61
95.84
96.08
96.32
96.55
96.79
97.03
97.27
97.51
97.75
97.99
08.23
98.47
98.71
98.95
99.19
99.43
99.67
99.91
100.15
100.40
100.64
100.88
101.12
101.37
101.61
101.85
102.10
102.34
102.59
102.83
103.08

107.62
107.85
108.09
108.32
108.55
108.79

109.02

109.25
109.49
109.72
109.96
110.19
110.43
110.66
110.90
111.13
111.37
111.61
111.84
112.08
112.32
112.55
112.79
113.03
113.27
113.51

" 113.75

113.99
114.23
114.47
114.71
114.95
115.19
115.43
115.67
116.91
116.15
116.40
116.64
116.88
117.12
117.37
117.61
117.85
118.10
118.34
118.59
118.83
119.08

13708
13816
13924
14033
14141
14250
14359
14468
14578
14687
14797
14908
15018
15129
15240

156351

165462
16574
15686
15798
16910
16022
16135
16248
16362
16475
16589
16703
16817
16932
17046
17161
17276
17392
17507
17623
17740
17856
17973
18089
18207
18324
18442
18559
18677
18796
18914
19033
19152



199
200
201
202
203
204
205
206
207
208

209

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

1229

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

8.36
8.37
8.38
8.40
8.41
8.42
8.43
8.44
8.45
8.47
8.48
8.49
8.50
8.51
8.53

- 8.94

8.55
8.56
8.57
8.58
8.60
8.61
8.62
8.63
8.64
8.66
8.67
8.68
8.69
8.70
8.72
8.73
8.74
8.75
8.76
8.77
8.79
8.80
8.81
8.82
8.83
8.85
8.86
8.87
8.88
8.89
8.91

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -
~ 16.00

16.00
16.00
16.00
16.00
16.00
16.00

103.32
103.57
103.81
104.06
104.31
104.556
104.80
105.05
105.30
105.55
105.79
106.04
106.29
106.54
106.79

107.04

107.29
107.54
107.79
108.04
108.29
108.54
108.80
109.05
109.30
109.55
109.81
110.06
110.31
110.57
110.82
111.07
111.33
111.58
111.84
112.09
112.35
112.61
112.86
113.12
113.38
113.63
113.89
114.15
114.41
114.66
114.92

119.32
119.57
119.81
120.06
120.31
120.55
120.80
121.05
121.30
121.565
121.79

 122.04

122.29
122.54
122.79
123.04
123.29
123.54
123.79
124.04
124.29

124.54

124.80
125.05
125.30
125.55

- 125.81

126.06
126.31
126.57
126.82
127.07
127.33
127.58
127.84
128.09
128.35
128.61
128.86
129.12
129.38

-129.63

129.89
130.15
130.41
130.66
130.92

19272
19391
19511
19631
19751
19872
19993
20114
20235
20357
20478
20600
20723
20845
20968
21091
21214
21338
21462
21586
21710
21835
21959
22084
22210
22335
22461
22587
22714
22840
22967
23094
23221
23349
23477
23605
23733
23862
23991
24120
24249
24379
24509
24639
24769
24900
25031




248
249
250
251
252
253

8.94
8.95
8.96
8.08
8.99
9.00

16.00
16.00
16.00
16.00
16.00
16.00

1156.70
115.96
116.22
116.48
116.74
117.00

131.70
131.96
132.22
132.48
132.74
133.00

25425
25557
25689
25822
25965
26088

Total Exc. 26088
Total Bkfl. 24243




Pipe Number 108 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 5 5.01 16.00 4515 61.15 61
"End Cover 6 5.02 16.00 45.30 61.30 122
Length 92 5.03 16.00 45.46 61.46 184
Increment 0.01 5.04 16.00 45.61 61.61 246
Pipe Size 24 5.05 16.00 4576 61.76 307
5.07. 16.00 4502 61.92 369
5.08 16.00 46.07 62.07 431
5.09 16.00 46.22 62.22 494
5.10 16.00 46.38 62.38 556
5.11 16.00 46.53 62.53 618
512 16.00 46.69 62.69 681
5.13 16.00 46.84 62.84 744
5.14 16.00 47.00 63.00 807
5.156 16.00 47.15 63.15 870
5.16 16.00 47.31 63.31 933
517 16.00 47 .47 63.47 997
5.18 16.00 47.62 63.62 1060
520 16.00 47.78 63.78 1124
5.21 16.00 47.93 63.93 1188
5.22 16.00 48.09 64.09 1252
5.23 16.00 48.25 64.25 1317
5.24 16.00 48.41 64.41 1381
525 16.00 48.56 64.56 1446
5.26 16.00 48.72 64.72 1510
5.27 16.00 48.88 64.88 1575

5.28 16.00 49.04 65.04 1640
5.29 16.00 49.19 65.19 1705
5.30 16.00 49.35 65.35 1771

5.32 16.00 49.51 65.51 1836
5.33 16.00 49.67 65.67 1902
5.34 16.00 49.83 65.83 1968

5.35 16.00 49.99 65.99 2034
5.36 16.00 50.15 66.15 2100
537 16.00 50.31 66.31 2166
5.38 16.00  50.47 66.47 - 2233
5.39 16.00 50.63 66.63 2299
5.40 16.00 50.79 66.79 2366
5.41 16.00 50.95 66.95 ' 2433
5.42 16.00 51.11 67.11 2500
543 16.00 51.28 67.28 2567
5.45 16.00 51.44 67.44 2635
5.46 16.00 51.60 67.60 2702
547 16.00 51.76 67.76 2770
548 . 16.00 51.92 67.92 2838
5.49 16.00 52.09 68.09 2906
5.50 16.00 52.25 68.25 2974
5.51 16.00 52.41 68.41 3043
5.52 16.00 52.58 68.58 311
5.53 16.00 52.74 68.74 3180
5.54 16.00 52.90 68.90 3249
5.55 16.00 53.07 69.07 3318
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

© 82

83
84
85

86 .

87
88
89
90
91
92

5.67
5.58

559

5.60
5.61
5.62
5.63
5.64
5.65
5.66
5.67
5.68
5.70
5.71
5.72
9.73
5.74
5.75
5.76
5.77
5.78
5.79
5.80
5.82
5.83
5.84
5.85
5.86
5.87
5.88
5.89
5.90
5.01
5.92
5.93
5.95
5.96
5.97
5.98
5.99
6.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

- 16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

53.23
53.40
53.56
53.73
53.89
54.06
54.22
54.39
54.56
54.72
54.89
55.06
55.22
55.39
55.56

"+ 86.73

55.89
56.06
56.23
56.40
56.57
56.74
56.91
57.08
57.25
57.42
57.59
57.76
57.93
58.10
568.27
58.44
58.62
58.79
58.96
59.13
59.31
59.48
59.65
59.83
60.00

69.23
69.40
69.56
69.73
69.89
70.06
70.22
70.39
70.56
70.72
70.89
71.06
71.22
71.39
71.56
71.73
71.89
72.06
72.23
72.40
72.57
72.74
72.91
73.08
73.256
73.42
73.59
73.76
73.93
74.10
74.27
74.44
74.62
74.79
74.96
75.13
75.31
75.48
75.65
75.83
76.00

3387
3457
3526
3596
3666
3736
3806
3877
3947
4018
4089
4160
4231
4302
4374
4446
4518
4590
4662
4734
4807
4880
4953
5026

5099

5172
5246
5320
5394
5468
5542
5616
5691
5766
5841
5916
5991
6067
6142
6218
6294

Total Exc. 6294
Total Bkfl. 5304




Pipe Number 109 Interval Cover BoxArea TrapArea Total Area Excavation

‘Begin Cover 0 030 1600 129  17.29 17
End Cover 21 060 1600 276  18.76 36
Length 70 090 1600 441  20.41 56
Increment 0.3 120  16.00 624 2224 79
Pipe Size 24 150 1600 825  24.25 103
| 180  16.00 1044  26.44 129
210 1600 1281  28.81 158
240 1600 1536  31.36 190
270  16.00  18.09  34.09 224
300 1600 2100  37.00 261
330 1600 2409  40.09 301
360 1600  27.36  43.36 344
390 1600  30.81  46.81 391
420 1600 3444  50.44 441
4.50 16.00 38.25 54.25 496
480 1600 4224  58.24 554
510 1600 4641  62.41 616
540 1600 5076  66.76 683
570 1600 5529  71.29 754
600 1600  60.00  76.00 830
630 1600  64.89  80.89 911
660 1600 6996 8596 997
690 1600 7521  91.21 1088

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
-39
40
41
42
43
44
45
46
47
48
49
50
51

7.20 16.00 80.64 96.64 1185
7.50 16.00 86.25 102.25 1287
7.80 16.00 92.04 108.04 1395
8.10 16.00 98.01 114.01 1509
8.40 16.00 104.16 120.16 1629
8.70 16.00 110.49 126.49 1756
9.00 16.00 117.00 133.00 1889
9.30 16.00 123.69 139.69 2029
9.60 16.00 130.56 146.56 2175
9.90 16.00 137.61 153.61 -2329
10.20 16.00 144.84 160.84 2490
10.50 16.00 152.25 168.25 2658
10.80 16.00 159.84 175.84 2834
11.10 16.00 167.61 183.61 3017
11.40 16.00 175.56 191.56 * 3209
11.70 16.00 183.69 199.69 3409
12.00 16.00 192.00 208.00 3617
12.30 16.00 200.49 216.49 3833
12.60 16.00  209.16 225.16 4058
12.90 16.00 218.01 234.01 4292
13.20 16.00 227.04 243.04 4535
13.50 16.00 236.25 252.25 4788
13.80 16.00 24564  261.64 5049
14.10 16.00 255.21 271.21 5320
14.40 16.00 264.96 280.96 5601
14.70 16.00 274.89 290.89 5892
15.00 16.00 285.00 301.00 6193

15.30 16.00 29529  311.29 6505




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

15.60
15.90
16.20
16.50
16.80
17.10
17.40
17.70
18.00
18.30
18.60
18.90
19.20
19.50
19.80
20.10
20.40
20.70
21.00

16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

305.76
316.41
327.24
338.26
3490.44
360.81
372.36
384.09
396.00
408.09
420.36
432.81
445.44
458.25
471.24
484.41
497.76
511.29
525.00

321.76
332.41
343.24
364.25
365.44
376.81
388.36
400.09
412.00
424.09
436.36
448.81
461.44
474.25
487.24
500.41
513.76
527.29
541.00

6826
7189
7502
7856
8222
8598
8987
9387
9799
10223
10659
11108
11570
12044
12531
13032
13545
14073
14614

Total Exc. 14614
Total Bkfl. 14843




Pipe Number 110 Interval Cover BoxArea TrapArea Total Area Excavation

.BeginCover 21 2101  16.00 52530 54130 541
WL dCover 22 2101 1600 52561 54161 1083

Length 152 21.02 16.00 525.91 541.91 1625
Increment 0.01 21.03 16.00 526.21 542.21 2167
Pipe Size 24 21.03 16.00 526.51 542.51 2710

21.04 16.00 526.82 542.82 3252
21.05 16.00 527.12 543.12 3795
21.05 16.00 527.42 543.42 4339
21.06 16.00 527.73  543.73 4883
21.07 16.00 528.03 544.03 5427
21.07 16.00 528.33 544.33 5971
21.08 16.00 528.64  544.64 6516
21.09 16.00 528.94 - 544.94 7061
21.09 16.00 529.25 . 545.25 7606
21.10 16.00 529.55 - 54555 8151
21.11 16.00 529.85 545.85 8697 .
21.11 16.00 530.16 546.16 9243
2112 16.00 530.46 546.46 9790 o
21.13 16.00 530.77  546.77 10337 -
21.13 16.00 531.07 547.07 10884 |
21.14 16.00 531.37  547.37 11431
21.14 16.00 531.68 547.68 11979
21.15 16.00 531.98  547.98 12527
21.16 16.00 532.29  548.29 13075
21.16 16.00 532.59 548.59 13624
2117 16.00 532.90 548.90 14172
21.18 16.00 533.20 549.20 14722
21.18 16.00 533.51 549.51 15271
21.19 16.00 533.81 549.81 15821
21.20 16.00 534.12 550.12 16371
21.20 16.00 534.42 550.42 16922
21.21 16.00 534.73  5650.73 17472
21.22 16.00 535.03 551.03 18023
21.22 16.00 535.34  551.34 18575
- 21.23 16.00 535.65 551.65 19126
21.24 16.00 535.95 551.95 19678
21.24 16.00 536.26 55226 20231
21.25 16.00 536.56 562.56 ' 20783
21.26 16.00 536.87  552.87 21336
21.26 16.00 53717  553.17 21889
21.27 16.00 537.48 553.48 22443
21.28 16.00  537.79 5563.79 22996
21.28 16.00 538.09  554.09 23550
21.29 16.00 538.40 554.40 24105
21.30 16.00 538.71 554.71 24660
21.30 16.00 539.01 555.01 25215
21.31 16.00 539.32 555.32 25770
21.32 16.00 539.63 555.63 26326
21.32 16.00 539.93 555.93 26881
21.33 16.00 540.24 556.24 27438

21.34 16.00 540.55  556.55 27994
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

- 82

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

21.34

21.35
21.36
21.36
21.37
21.38
21.38
21.39
21.39
21.40
21.41
21.41
21.42
2143
21.43

21.44

21.45
21.45
21.46
21.47
21.47
21.48
21.49
21.49
21.50
21.51
21.51
21.52
21.53
21.53
21.54
21.56
21.565
21.56
21.57
21.57
21.58
21.59
21.59
21.60
21.61
21.61
21.62
21.63

21.63

21.64

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00

540.85
541.16
541.47
541.78
542.08
542.39
542.70
543.01
543.31
543.62
543.93
544.24
544.55
544.85
545.16
545.47
545.78
546.09
546.40
546.71
547.01
547.32
547.63
547.94
548.25
548.56
548.87
549.18
549.49
549.80
550.11
550.42
550.73
551.04
551.35

' 551.66

551.97
552.28
562.59
5562.90
553.21
553.52
5563.83
554.14
554.45
554.76

556.85
557.16
557.47
557.78
558.08
558.39
558.70
559.01
559.31
569.62
559.93
560.24
560.55
560.85
561.16
561.47
561.78
562.09
562.40
562.71
563.01
563.32
563.63

563.94

564.26
564.56
564.87
565.18
565.49
565.80
566.11
566.42
566.73
567.04
567.35
567.66
567.97
568.28
568.59
568.90
569.21
569.52
569.83
570.14
570.45
570.76

28551
29108
29666
30224
30782
31340
31899
32458
33017
33577
34137
34697
36257
35818
36379
36941
37503
38065
38627
39190
39753
40316
40880
41444
42008
42573
43137
43703
44268
44834
45400
45966
46533
47100
47667
48235
48803
49371
49940
50509
51078
51648
52217
52788
53358
53929




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
“131
132
133
134
135
136
137
138
139

140

141
142
143
144
145
146
147
148

- 149

21.66
21.67
21.68
21.68
21.69
21.70
21.70
21.71
21.72
21.72
21.73
21.74
21.74
21.75
21.76
21.76
21.77
21.78
21.78
21.79
21.80
21.80
21.81
21.82
21.82
21.83
21.84
21.84
21.85
21.86
21.86
21.87
21.88
21.88
21.89
21.89
21.90
21.91
21.91
21.92
21.93
21.93
21.94
21.95
21.95
21.96

21.97

21.97
21.98

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

556.01
556.32
556.63
556.94
557.26
557.57
557.88
558.19
558.50
5568.81
559.13
550.44
559.75
560.06
560.38
560.69
561.00
561.31
561.63
561.94
562.25
562.57
562.88
563.19
563.51
563.82
564.13
564.45
564.76
565.07
565.39
565.70
566.02
566.33
566.64
566.96
567.27
567.59
567.90
568.22
568.53
568.85
569.16
569.48
569.79
570.11
570.42
570.74
571.056

572.01
572.32
572.63
572.94
573.25
573.57
573.88
574.19
574.50
574.81
575.13

 575.44

575.75
576.06
576.38
576.69
577.00
577.31
577.63
577.94
578.25
578.57
578.88
5§79.19
579.51
579.82
580.13
580.45
580.76
581.07
581.39
581.70
582.02
582.33
582.64
582.96
583.27
583.59

. 583.90

584.22
584.53
584.85
585.16
585.48
5685.79
586.11
586.42
586.74
587.05

56215
56787
57360
57933
58506
59080
59654
60228
60802
61377
61952
62528
63103
63679

. 64256

64832
65409
65987
66564
67142
67721
68299
68878
69457
70037
70617
71197
71777

. 72358

72939
73520
74102
74684
75266
75849
76432
77015
77599
78183
78767
79352
79936
80522
81107
81693
82279
82865
83452
84039




150 21.99 16.00 571.37 587.37 84626
. 151 21.99 16.00 571.68 587.68 85214  Total Exc. 85802
1562 22.00 16.00 572.00 588.00 85802  Total Bkfl. 91707




Pipe Number 111 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 2.5 1 2,50 16.00 16.25 32.25 32
End Cover 25 2 2.50 16.00 16.25 32.25 65
Length 15 3 2.50 16.00 16.25 32.25 97
Increment 0 4 2.50 16.00 16.25 32.25 129
Pipe Size 24 5 2.50 16.00 16.25 32.25 161
6 2.50 16.00 16.25 32.25 194
7 2.50 16.00 16.25 32.25 226
8 2.50 16.00 16.25 32.25 258
9 2.50 16.00 16.25 32.25 290
10 2.50 16.00 16.25 32.25 323
11 2.50 16.00 16.25 32.25 355
12 2.50 16.00 1625 . 32.25 387
13 2.50 16.00 16.25 32.25 419
14 2.50 16.00 16.25 32.25 452 Total Exc. 484
16 2.50 16.00 16.25 32.25 484 Total Bkfl. 268




Pipe Number 112 Interval Cover BoxArea TrapArea Total Area Excavation

.Begin Cover 4 1 400 1600 3200  48.00 48
®End Cover 4 2 400 1600 3200 4800 96
Length 50 3 400 1600 3200 4800 144
Increment 0 4 400 1600 3200  48.00 192
Pipe Size 24 5 400 1600 3200 4800 240
6 400 1600 3200  48.00 288
7 400 1600 3200  48.00 336
8 400 1600 3200  48.00 384
9 400 1600 3200  48.00 432
10 400 1600 3200  48.00 480
11 400 1600 3200  48.00 528
12 400 1600 3200  48.00 576
13 400 1600 3200  48.00 624
14 400 1600 3200  48.00 672
15 4.00 16.00 32.00 48.00 720
16 400 1600 3200  48.00 768
17 400 1600 3200  48.00 816
18 400 1600 3200  48.00 864
19 400 1600 3200  48.00 912
20 400 1600 3200  48.00 960
21 400 1600 3200 4800 1008
22 400 1600 3200 4800 1056
23 400 1600 3200 4800 1104
24 400 1600 3200 4800 1152
25 400 1600 3200 4800 1200
. 26 400 1600 3200 4800 1248
27 400 1600 3200 4800 1296
28 400 1600 3200 4800 1344
29 400 1600 3200 4800 1392
30 400 1600 3200 4800 1440
31 400 1600 3200 4800 1488

© 32 4.00 16.00 32.00 48.00 1536
33 4.00 16.00 32.00 48.00 1584
34 4.00 16.00 32.00 48.00 1632 : ‘
35 ‘400  -16.00 32.00 48.00 1680 }
36 4.00 16.00 32.00 48.00 1728 ;
37 4.00 16.00 32.00 48.00 1776
38 4.00 16.00 32.00 48.00 ‘' 1824
39 4.00 16.00 32.00 48.00 1872
40 4.00 16.00 32.00 48.00 1920
41 4.00 16.00 32.00 48.00 1968
42 4.00 16.00 32.00 48.00 2016
43 4.00 16.00 32.00 48.00 2064
44 4.00 16.00 32.00 48.00 2112
45 4.00 16.00 32.00° 48.00 2160
46 4.00 16.00 32.00 48.00 2208
47 4.00 16.00 32.00 48.00 2256
48 400  16.00 32.00 48.00 2304
49 4.00 16.00 32.00 48.00 2352  Total Exc. 2400
50 4.00 16.00 32.00 48.00 2400  Total Bkfl. 1760




Pipe Number 113 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 2.5 1 2.50 16.00 16.25 32.25 32
End Cover 25 2 2.50 16.00 16.25 32.25 65
Length 15 3 2.50 16.00 16.25 32.25 97
Increment 0 4 2.50 16.00 16.25 32.25 129
Pipe Size 24 5 2.50 16.00 16.25 32.25 161
6 2.50 16.00 16.25 32.25 194
7 2.50 16.00 16.25 32.25 226
8 2.50 16.00 16.25 32.25 258
9 2.50 16.00 16.25 32.25 290
10 2.50 16.00 16.25 32.25 323
11 2.50 16.00 16.25 32.25 355
12 2.50 16.00 16.25 = 32.25 387
13 2.50 16.00 16.25 32.25 419
14 2.50 16.00 16.25 32.25 452 Total Exc. 484
15 2.50 16.00 16.25 32.25 484 Totai Bkfl. 268




Pipe Number 114 Interval Cover BoxAred TrapArea Total Area Excavation

Begin Cover 4 1 4.00 16.00 32.00 48.00 48
End Cover 4 2 4.00 16.00 32.00 48.00 96
Length 50 3 4.00 16.00 32.00 48.00 144
Increment 0 4 4.00 16.00 32.00 48.00 192
Pipe Size 24 5 4.00 16.00 32.00 48.00 240
6 4.00 16.00 32.00 48.00 288

7 4.00 16.00 32.00 48.00 336

8 4.00 16.00 32.00 48.00 384

9 4.00 16.00 32.00 48.00 432

10 4.00 16.00 32.00 48.00 480

11 4.00 16.00 32.00 48.00 528

12 4.00 16.00 32.00 48.00 576

13 4.00 16.00 32.00 48.00 624

14 4.00 16.00 32.00 48.00 672

15 4.00 16.00 32.00 48.00 720

16 = 4.00 16.00 . 32.00 48.00 - 768

17 400  16.00 32.00 48.00 816

18 400  16.00 32.00 48.00 864

19 4.00 16.00 32.00 48.00 912

20 4.00 16.00 32.00 48.00 960

21 4.00 16.00 32.00 48.00 1008

22 4.00 16.00 32.00 48.00 1056

23 4.00 16.00 32.00 48.00 1104

24 4.00 16.00 32.00 .48.00 1152

25 4.00 16.00 32.00 48.00 1200

. 26 4.00 16.00 32.00 48.00 1248

27 4.00 16.00 32.00 48.00 1296

28 4.00 16.00 32.00 48.00 1344

29 4.00 16.00 32.00 48.00 1392

30 4.00 16.00 32.00 48.00 . 1440

31 4.00 16.00 32.00 48.00 1488

132 4.00 16.00 32.00 48.00 1536

33 4.00 16.00 32.00 48.00 1584

34 4.00 16.00 32.00 48.00 1632
35 '4.00 16.00 32.00 48.00 1680
36 4.00 16.00 32.00 48.00 1728
37 4.00 16.00 32.00 4800 1776
38 4.00 16.00 32.00 48.00 ' 1824
39 4.00 16.00 32.00 48.00 1872
40 4.00 16.00 32.00 48.00 1920
41 - 4.00 16.00 32.00 48.00 1968
42 4.00 16.00  32.00 48.00 2016
43 400 ° 16.00 32.00 48.00 2064
44 4.00 16.00 32.00 48.00 2112
45 4.00 16.00 32.00 48.00 2160
46 4.00 16.00 32.00 48.00 2208
47 4.00 16.00 32.00 48.00 2256
48 4.00 16.00 32.00 48.00 2304
49 4.00 16.00 32.00 48.00 2352  Total Exc. 2400
50 4.00 16.00 32.00 48.00 2400  Total Bkfl. 1760




Pipe Number 115 Interval Cover BoxArea TrapArea Total Area Excavation

.3egin Cover 4 402 1600 3229 4829 48
End Cover 5 405 1600 3257 4857 97
Length 42 407 16.00 3286  48.86 146
Increment 0.02 4,10 16.00 33.15 49.15 195
Pipe Size 24 412 1600 3344  49.44 244
414 1600 3373  49.73 294

417 1600 3403  50.03 344

419 1600 3432  50.32 394

421 1600 3462 5062 445

424 1600 3491 5091 496

426 1600 3521 5121 547

429 1600 3551 . 51.51 599

431 1600 3581  51.81 650

433 1600 3611 5211 703

436 16.00 3641  52.41 755

438 1600 3672 5272 808

440 1600  37.02  53.02 861

443 1600  37.33  53.33 914

445 1600 3763 5363 968

448 1600  37.94 5394 1022

450 1600 3825 5425 1076

452 16.00 38.56 54.56 1130
455 16.00 38.87 54.87 1185
457 16.00 39.18 55.18 1240
460 . 16.00 39.50 55.50 1296
462 16.00  39.81 55.81 1352
4.64 16.00 40.13 56.13 1408
467 16.00 40.44  56.44 1464
469 16.00 40.76 56.76 1521

4.71 16.00 41.08 57.08 . 1578
4.74 16.00 41.40 57.40 1636
4.76 16.00 41.72 57.72 1693

479 16.00 42.05 58.05 17561
4.81 16.00 42.37 58.37 1810
4.83 16.00 42.69° 58.69 1868
4.86 16.00 43.02 59.02 1927
4.88 16.00 43.35 59.35 1987
4.90 16.00 43.68 50.68 ' 2046

4,93 16.00 44.01 60.01 2107
4.95 16.00 44 .34 60.34 2167
4.98 16.00 44 67 60.67 2228  Total Exc. 2289
5.00 16.00 45.00 61.00 2289  Total Bkfl. 1778
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Pipe Number 116 Interval Cover BoxArea TrapArea Total Area Excavation

’egin Cover 0. 1 0.04 16.00 0.18 16.18 16
End Cover 4 2 0.09  16.00 0.36 16.36 33
Length 91 3 0.13 16.00 0.54 16.54 49
Increment 004 4 0.18 16.00 0.73 16.73 66
Pipe Size 24 5 0.22 16.00 0.93 16.93 83

6 0.26 16.00 1.12 17.12 100
7 0.31 16.00 1.33 17.33 117
8 0.35 16.00 1.53 17.53 135
9 0.40 16.00 1.74 17.74 152
10 0.44 16.00 1.95 17.95 170
11 0.48 16.00 217 18.17 189
12 0.53 16.00 2.39 18.39 207
13 0.57 16.00 2.61 18.61 226
14 0.62 16.00 2.84 18.84 244
15 0.66 16.00 3.07 19.07 263
16 - 0.70 16.00 3.31 19.31 283
17 0.75 16.00 3.55 19.55 302
18 0.79 16.00 3.79 19.79 322
19 0.84 16.00 4.04 20.04 342
20 0.88 16.00 4.29 20.29 362
21 0.92 16.00 454 20.54 383
22 0.97 16.00 4.80 20.80 404
23 1.01 16.00 5.07 21.07 425
24 1.05 16.00 5.33 21.33 446
25 1.10 16.00 5.60 21.60 468
‘ 26 1.14 16.00 5.88 21.88 490
27 1.19 16.00 6.16 22.16 512
28 1.23 16.00 6.44 2244 534
29 1.27 16.00 6.72 22.72 557
30 1.32 16.00 7.01 23.01 . 580
31 1.36 16.00 7.31 23.31 603
32 1.41 16.00 7.60 23.60 627
33 1.45 16.00 7.91 23.91 651
34 1.49 16.00 8.21 24.21 675
'35 1.54  16.00 852 - 2452 700
36 1.58 16.00 8.83 24.83 724
37 1.63 16.00 9.15 2515 750
38 1.67 16.00 9.47 2547 | 775
39 1.71 16.00 9.80 25.80 801
40 1.76 16.00 10.12 26.12 827
41 1.80 16.00 10.46 26.46 853
42 1.85 16.00 10.79 26.79 880
43 1.89 16.00 11.13 27.13 907
44 1.93 16.00 11.48 27.48 935
45 1.98 16.00 11.82 27.82 963
46 2.02 16.00 12.18 28.18 991
47 2.07 16.00 12.53 28.53 1019
48 2.1 16.00 12.89 28.89 1048
49 2.15 16.00 13.25 29.25 1077
50 2.20 16.00 13.62 29.62 1107
‘ - 51 2.24 16.00 13.99 29.99 1137




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

T 82

83
84
85
86
87
88
89
90
91

2.29
233
2.37
2.42
2.46
2.51
2.55
2.59
2.64
2.68
2.73
2.77
2.81

. 2.86

2.90
2.95
2.99
3.03
3.08
3.12
3.16
3.21
3.25
3.30
3.34
3.38
343
347
3.52
3.56
3.60
3.65
3.69
3.74
3.78
3.82
3.87
3.91
3.96
4.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00 -

14.37
14.75
15.13
15.52
15.91
16.30
16.70
17.10
17.51
17.91
18.33
18.75
19.17
19.59
20.02
20.45
20.89
21.33
21,78
22.22
22.68
23.13
23.59
24.06
24.52
24.99
25.47
25.95
26.43
26.92
27.41
27.90
28.40
28.90
29.41
29.92
30.43
30.95
31.47
32.00

30.37
30.75
31.13
31.52
31.91
32.30
32.70
33.10
33.51
33.91
34.33
34.75
356.17
36.59
36.02
36.45
36.89
37.33
37.78
38.22
38.68
39.13
39.59
40.06
40.52
40.99
41.47
41.95
42.43
42.92
43.41
43.90
44.40
44.90
45.41
45.92
46.43
46.95
47.47
48.00

1167
1198
1229
1261
1293
1325
1358
1391
1424
1458
1493
1527
1563
1598
1634
1671
1707
1745
1783
1821
1859
1899
1938
1978
2019
2060
2101
2143
2186
2229
2272
2316
2360
2405
2451
2497
2543
2590
2637
2685

Total Exc. 2685

Total Bkfl.

1362




Pipe Number 117 Interval Cover BoxArea TrapArea Total Area Excavation

Begin Cover 0 1 0.16 16.00 0.67 16.67 17
End Cover 20 2 0.32 16.00 1.38 17.38 34
Length 125 3 0.48 16.00 2.15 1815 52
Increment 0.16 4 0.64 16.00 2.97 18.97 71
Pipe Size 24 5 0.80 16.00 3.84 19.84 91

6 0.96 16.00 476 20.76 112

7 1.12 16.00 573 21.73 134

8 1.28 16.00 6.76 22.76 156

9 1.44 16.00 7.83 23.83 180

10 1.60 16.00 8.96 24.96 205

11 1.76 16.00 10.14 26.14 231

12 1.92 16.00 11.37 . 27.37 259

13 2.08 16.00 12.65 28.65 287

14 2.24 16.00 13.98 29.98 317

15 2.40 16.00 15.36 31.36 349

16 . 2.56 16.00 16.79  32.79 381

17 272 16.00 18.28  34.28 416

18 2.88 16.00 19.81 35.81 451

19 3.04 16.00 21.40 37.40 489

20 3.20 16.00 23.04 39.04 528

21 3.36 16.00 24.73 40.73 569

22 3.52 16.00 26.47 42.47 611

23 3.68 16.00 28.26 44.26 655

24 3.84 16.00 30.11 46.11 701

25 4.00 16.00 32.00 48.00 749

. 26 416 16.00 33.95 49,95 799
27 4,32 16.00 35.94 51.94 851

28 448 16.00 37.99 53.99 905

29 4.64 16.00 40.09 56.09 961

30 4.80 16.00 42.24 58.24 1020
31 4.96 16.00 44.44 60.44 1080
© 32 512 16.00 46.69 62.69 1143
33 5.28 16.00 49.00 65.00 1208
34 5.44 16.00 51.35 67.35 1275
35 560  16.00 53.76 69.76 1345
36 5.76 16.00 56.22 72.22 1417
37 5.92 16.00 68.73 7473 1492
38 6.08 16.00 61.29 7729 ' 1569
39 6.24 16.00 63.90 79.90 1649
40 6.40 16.00 66.56 82.56 1732
41 6.56 + 16.00 69.27 85.27 1817
42 6.72 16.00 72.04 88.04 1805
43 6.88 16.00 74.85 90.85 1996
44 7.04 16.00 77.72 93.72 2089
45 7.20 16.00 80.64 96.64 2186
46 7.36 16.00 83.61 99.61 2286
47 7.52 16.00 86.63 102.63 2388
48 7.68 16.00 89.70 105.70 2494
49 7.84 16.00 92.83 108.83 2603
‘ 50 8.00 16.00 96.00 112.00 2715

51 8.16 16.00 99.23 115.23 2830




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

© 82

83
84
85
86
87
88
89
90
91
92

8.32

8.48

8.64

8.80

8.96

9.12

0.28

9.44

9.60

9.76

9.92

10.08
10.24
10.40
10.56
10.72
10.88
11.04
11.20
11.36
11.52
11.68
11.84
12.00
12.16
12.32
12.48
12.64
12.80
12.96
13.12
13.28
13.44
13.60
13.76
13.92
14.08
14.24
14.40
14.56
14.72

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

102.50
105.83
109.21
112.64
116.12
119.65
123.24
126.87
130.56
134.30
138.09
141.93
145.82
149.76
163.75

157.80 .

161.89
166.04
170.24
174.49
178.79
183.14
187.55
192.00
196.51
201.06
205.67
210.33
215.04
219.80
224.61
229.48
234.39
239.36
244 .38
249.45
254.57
259.74
264.96
270.23
275.56

118.50
121.83
125.21
128.64
132.12
135.65
139.24
142.87
146.56
150.30
154.09

- 167.93

161.82
165.76
169.75
173.80
177.89
182.04
186.24
190.49
194.79
199.14
203.55
208.00
212.51
217.06
22167
226.33
231.04
235.80
240.61
245.48
250.39
255.36
260.38
265.45
270.57
275.74
280.96
286.23
291.56

2949
3070
3196
3324
3456
3592
3731
3874
4021
4171
4325
4483
4645
4811
4980
5154
5332
5514
5700
5891
6086
6285
6488
6696
6909
7126
7348
7574
7805
8041
8281
8527
8777
9033
9293
9558
9829
10105
10386
10672
10963




101
102
103
104
106
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

16.16
16.32
16.48
16.64
16.80
16.96
17.12
17.28
17.44
17.60
17.76
17.92
18.08
18.24
18.40
18.56
18.72
18.88
19.04
19.20
19.36
19.52
10.68
19.84
20.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

325.79
331.62
337.51
343.45
3490.44
365.48
361.57
367.72
373.91
380.16
386.46
392.81
399.21
405.66
412.16

- 418.71

425.32
431.97
438.68
445.44
452.25
459.11
466.02
472.99
480.00

34179

347.62
353.51
369.45
365.44
371.48
377.57
383.72
389.91
396.16
402.46

. 408.81

415.21
421.66
428.16
434.71
441.32
447.97
454 .68
461.44
468.25
475.11
482.02
488.99
406.00

13836
14183
14537
14896
15262
15633
16011
16394
16784
17180
17583
17992
18407
18829
19257
19691
20133
20581
21035
21497
21965
22440
22922
23411
23907

Total Exc. 23907

Total Bkil. 24098




Pipe Number 118 Interval Cover BoxArea TrapArea Total Area Excavation

egin Cover 0 1 0.15 34.38 0.84 35.22 35
End Cover 14 2 0.30 34.38 1.73 36.10 71
Length 94 3 0.45 34.38 2.66 37.03 108
Increment 015 4 0.60 34.38 3.63 38.01 146
Pipe Size 42 5 0.74 34.38 4.65 39.03 185

6 0.89 34.38 5.71 40.09 225
7 1.04 34.38 6.82 41.20 267
8 1.19 34.38 7.97 42.35 309
9 1.34 34.38 9.17 43.54 353
10 1.49 34.38 10.41 44.78 397
11 1.64 34.38 11.69 46.07 443
12 1.79 34.38 13.02 = 47.40 491
13 -1.94 34.38 14.40 48.77 540
14 2.09 34.38 15.82 50.19 590
15 223 34.38 17.28 51.65 641
16, . 2.38 3438 1878  53.16 695
17 2.53 34.38 20.34 54.71 749
18 2.68 34.38 21.93 56.31 806
19 2.83 34.38 23.57 57.95 864
20 2.98 34.38 25.26 59.63 923
21 3.13 34.38 26.98 61.36 985
22 3.28 34.38 28.76 63.13 1048
23 3.43 34.38 30.57 64.95 1113
24 3.57 34.38 32.44 66.81 1179
25 3.72 34.38 34.34 68.72 1248
. 26 3.87 34.38 36.29 70.67 1319
27 4.02 34.38 3829 7266 1391
28 417 34.38 40.33 74.70 1466
29 4.32 34.38 42.41 76.79 1543
30 4.47 34.38 44 .54 7891 . 1622

31 4.62 34.38 46.71 81.09 1703

- 32 477 34.38 48.93 83.30 1786
33 4.91 34.38 51.19 85.56 1872
34 5.06 34.38 53.49 87.87 1960
35 5.21 34.38 55.84 90.22 2050
36 5.36 34.38 58.24 92.61 2143
37 5.51 34.38 60.68 95.05 2238
38 5.66 34.38 63.16 9753 ' 2335
39 5.81 34.38 65.69 100.06 2435
40 5.96 34.38 68.26 102.63 2538
41 6.1 34.38 70.87 105.25 2643
42 6.26 34.38 73.53 107.91 2751
43 6.40 34.38 76.24  110.61 2862
44 6.55 34.38 7899 113.36 2975
45 6.70 34.38 81.78 116.16 3091
46 6.85 34.38 84.62 118.99 3210
47 7.00 34.38 87.50 121.88 3332
48 7.15 34.38 90.43 124.80 3457
49 7.30 34.38 93.40 127.77 3685
. 50 7.45 34.38 96.41 130.79 3715

51 7.60 34.38 99.47 133.85 3849




52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

© 82

83
84
85
86
87
88
89
90
91
92
93
94

7.74
7.89
8.04
8.19
8.34
8.49

- 8.64

8.79
8.94
9.09
9.23
9.38
9.53
9.68
0.83
9.98

- 10.13

10.28
10.43
10.57
10.72
10.87
11.02
11.17
11.32
11.47
11.62
11.77
11.91
12.06
12.21
12.36
12.51
12.66
12.81
12.96
13.11
13.26
13.40
13.85
13.70
13.85
14.00

34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38

34.38 -

34.38
34.38
34.38

102.58
105.72
108.92
112.156
115.44
118.76
122.13
125.55
129.00
132.51
136.05
139.65
143.28
146.96
150.69

154.46

1568.27
162.13
166.03
169.98
173.97
178.01
182.09
186.21
190.38
194.59
198.85
203.156
207.50
211.89
216.32
220.80
225.32
229.89
234.50
239.16
243.86
248.61
253.40
25823
263.11
268.03
273.00

136.95
140.10
143.29
146.53
149.81
163.14
156.51
1569.92
163.38
166.88
170.43
174.02
177.66
181.34
185.06
188.83
192.65
196.50
200.41
204.35
208.35
212.38
216.46
220.58
22475
228.97
233.22
237.53
241.87
246.26
250.70
255.18
259.70
264.27
268.88
273.54
278.24
282.98
287.77
292.61
297.49
302.41
307.38

3986
4126
4270
4416
4566
4719
4875
5035
5199
5366
5536
5710
5888
6069
6254

. 6443

6636
6832
7033
7237
7445
7658
7874
8095
8319
8548
8782
9019
9261
9507
9758
10013
10273
10637
10806
11080
11358
11641
11929
12221
12519
12821
13128

Total Exc. 13128
Total Bkfl. 10887




Pipe Number 119 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 16 1 16.00 34.38 344.00 378.38 378
" End Cover 16 2 16.00 34.38 344.00 378.38 757
Length 53 3 16.00 34.38 344.00 378.38 11356
Increment 0 4 16.00 34.38 344.00 378.38 1514
Pipe Size 42 5 16.00 34.38 344.00 378.38 1892
6 16.00 34.38 34400  378.38 2270
7 16.00 34.38 344.00 378.38 2649
8 16.00 34.38 344.00 378.38 3027
9 16.00 34.38 34400 378.38 3405
10 16.00 34.38 344.00 378.38 3784
11 16.00 34.38 34400  378.38 4162
12 16.00 34.38 344.00 . 378.38 4541
13 16.00 34.38 344.00 378.38 4919
14 16.00 34.38 344.00 378.38 5297
15 16.00 34.38 344.00 378.38 5676
16 .16.000 34.38 344.00 378.38 6054
17 16.00 34.38 344.00 378.38 6432
18 16.00 34.38 344.00 378.38 6811
19 16.00 34.38 344.00 378.38 7189
20 16.00 34.38 344.00 378.38 7568
21 16.00 34.38 344.00 378.38 7946
22 16.00 34.38 344.00 378.38 8324
23 16.00 34.38 34400  378.38 8703
24 16.00 34.38 344.00 378.38 9081
25 16.00 34.38 344.00 378.38 9459
. 26 16.00 34.38 344.00 378.38 9838
27 16.00 34.38 344.00 378.38 10216
28 16.00 34.38 34400  378.38 10595
29 16.00 34.38 344.00 378.38 10973
30 16.00 34.38 344.00 378.38 11351
31 16.00 34.38 344.00 378.38 11730
© 32 16.00 34.38 344.00 378.38 12108
33 16.00 34.38 34400  378.38 12486 |
34 16.00 34.38 34400 378.38 12865 ]
35  16.00 34.38 344.00 378.38 13243 1
36 16.00 34.38 34400  378.38 13622
37 16.00 34.38 34400 378.38 = 14000
38 16.00 34.38 34400  378.38 ' 14378
39 16.00 34.38 344.00 378.38 14757
40 16.00 34.38 344.00 378.38 15135
41 16.00 34.38 344.00  378.38 15513
42 16.00 3438  344.00 378.38 15892
43 16.00 34.38 344.00 378.38 16270
44 16.00 34.38 344.00 378.38 16649
45 16.00 34.38 344.00 378.38 17027
46 16.00 34.38 344.00 378.38 17405
47 16.00 34.38 344.00 378.38 17784
48 16.00 34.38 34400 378.38 18162
49 16.00 34.38 344.00 378.38 18540
50 16.00 34.38 34400  378.38 18919
. -~ 51 16.00 34.38 344.00 378.38 19297




‘ 52 16.00 34.38 34400  378.38 19676  Total Exc. 20054
. 53 16.00 34.38 34400  378.38 20054  Total Bkfl. 20055




Pipe Number 120 Interval Cover BoxArea TrapArea Total Area Excavation

.Begin Cover 9
15

End Cover 0.36 34.38 139.18 173.85 343
Length 33 9.55 34.38 143.62 177.99 521
Increment 0.18 9.73 34.38 148.12 182.49 703
Pipe Size 42 9.91 34.38 162.69 187.07 890

1
2
3
4
5
6
7
8
9
10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

9.18 34.38 134.81 169.18 169

10.09 34.38 157.33 191.70 1082
10.27 34.38 162.03 196.40 1278
10.45 34.38 166.80 201.17 1480
10.64 34.38 171.63 206.01 1686
10.82 34.38 176.53 210.91 1896
11.00 34.38 181.50 215.88 2112
11.18 34.38 186.563 . 220.91 2333
11.36 34.38 191.63 226.01 2559
11.85 34.38 196.80 23117 2790
11.73 34.38 202.03 236.40 3027
11.91 34.38 - 207.33 241.70 3269
- 12.09 34.38 21269 - 247.07 3516
12.27 34.38 218.12  252.49 3768
12.45 34.38 22362  257.99 4026
12.64 34.38 229.18  263.55 4290
12.82 34.38 234.81 269.18 4559
13.00 34.38 240.50 274.88 4834
13.18 34.38 246.26 280.64 5114
13.36 34.38 252.09 286.46 5401
13.55 34.38 2567.98 202.35 5693
13.73 34.38 263.94  298.31 5991
13.91 34.38 269.96 304.34 6296
14.09 34.38 276.05 310.43 6606
14.27 34.38 282.21 316.59 6923
14.45 34.38 288.43 322.81 7246
14.64 34.38 294.72 329.10 7575
14.82 34.38 301.08 335.45 7910  Total Exc. 8252
15.00 34.38 307.50 341.88 8252  Total Bkfl. 7829




Pipe Number 121 Interval Cover BoxArea TrapArea Total Area Excavation
Begin Cover 15 15.00 34.38 307.50 341.88 342
End Cover 15 15.00 34.38 307.50  341.88 684

Length 56 15.00 34.38 307.50 341.88 1026
Increment 0 15.00 34.38 307.50 341.88 1368
Pipe Size 42 15.00 34.38 307.50 341.88 1709

15.00 34.38 307.50 341.88 2051
15.00 34.38 307.50 341.88 2393
15.00 34.38 307.50 341.88 2735
15.00 34.38 307.50 341.88 3077
15.00 34.38 307.50 341.88 3419
15.00 34.38 307.50 341.88 3761
15.00 34.38 307.50 . 341.88 4103
15.00 34.38 307.50 341.88 4444
15.00 34.38 307.50 341.88 4786
15.00 34.38 307.50 341.88 5128
15.00 3438~ 307.50- 341.88 5470
15.00 34.38  307.50 34188 5812
15.00 34.38 307.50 341.88 6154
15.00 34.38 307.50 341.88 6496
15.00 34.38 307.50 341.88 6838
15.00 34.38 307.50 341.88 7179
15.00 34.38 307.50 341.88 7521
15.00 - 34.38 307.50 341.88 7863
15.00 34.38 307.50 341.88 8205
15.00 34.38 307.50 341.88 8547
15.00 34.38 307.50 341.88 8889
15.00 34.38 307.50  341.88 9231
15.00 34.38 307.50 341.88 9573
15.00 34.38 307.50 341.88 9914
15.00 34.38 307.50 341.88 . 10256
15.00 34.38 307.50 341.88 10598
15.00 34.38 307.50 341.88 10940
15.00 34.38 307.50 341.88 11282
15.00 34.38 307.50 341.88 11624
15.00 34.38 307.50 341.88 11966
15.00 34.38 307.50 341.88 12308
15.00 34.38 307.50 341.88 12649
15.00 34.38 307.50 341.88 ' 12991
15.00 34.38 307.50 341.88 13333
15.00 34.38 307.50 341.88 13675
15.00 34.38 307.50 341.88 14017
15.00 3438  307.50 341.88 14359
15.00 34.38 307.50 341.88 14701
15.00 34.38 307.50 341.88 15043
15.00 34.38 307.50 341.88 15384
15.00 34.38 307.50 341.88 15726
15.00 34.38 307.50 341.88 16068
15.00 34.38 307.50 341.88 16410
15.00 34.38 307.50 341.88 16752
156.00 34.38 307.50 341.88 17094

15.00 34.38 307.50 341.88 17436
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52
53
54
55
56

15.00
15.00
15.00
15.00
15.00

34.38
34.38
34.38
34.38
34.38

307.50
307.50
307.50
307.50
307.50

341.88
341.88
341.88
341.88
341.88

17778
18119
18461
18803
19145

Total Exc. 19145
Total Bkfl. 18942




Pipe Number 122 Interval Cover BoxArea TrapArea Total Area Excavation
egin Cover 16 16.00 34.38 344.00 378.38 378

End Cover 16 16.00 34.38 34400 378.38 757
Length 150 16.00 34.38 34400  378.38 1135
Increment 0 16.00 34.38 344.00 378.38 1514
Pipe Size 42 16.00 34.38 344.00 378.38 1892

16.00 34.38 344.00 378.38 2270
16.00 34.38 344.00 378.38 2649
16.00 34.38 344.00 378.38 3027
16.00 34.38 344.00 378.38 3405
16.00 34.38 344.00 378.38 3784
16.00 34.38 344.00 378.38 4162
16.00 34.38 34400 . 378.38 4541
16.00 34.38 344.00 378.38 4919
16.00 34.38 344.00 378.38 5297
16.00 34.38 344.00 378.38 5676
16.00 . 34.38 344.00 - 378.38 6054
16.00 34.38 344.00 378.38 6432
16.00 34.38 344.00 378.38 6811
16.00 34.38 344.00 378.38 7189
16.00 34.38 344.00 378.38 7568
16.00 34.38 344.00 378.38 7946
16.00 34.38 344.00 378.38 8324
16.00 34.38 344.00 378.38 8703
16.00 34.38 344.00 378.38 2081
16.00 34.38 344.00 378.38 9459
16.00 34.38 344.00 378.38 9838
16.00 34.38 344.00 378.38 10216
16.00 34.38 344.00 378.38 10595
16.00 34.38 344.00 378.38 10973
16.00 34.38 344.00 378.38 . 11351
16.00 34.38 344.00 378.38 11730
16.00 34.38 344.00 378.38 12108
16.00 34.38 344.00 378.38 12486
16.00 34.38 344.00 378.38 12865
-16.00 34.38 344.00 378.38 13243
16.00 34.38 344.00 378.38 13622
16.00 34.38 344.00 378.38 14000
16.00 34.38 344.00 378.38 ' 14378
16.00 34.38 344.00 378.38 14757
16.00 34.38 344.00 378.38 15135
16.00 34.38 344.00 378.38 15513
16.00 3438  344.00 378.38 16892
16.00 34.38 344.00 378.38 16270
16.00 34.38 344.00 378.38 16649
16.00 34.38 344.00 378.38 17027
16.00 34.38 344.00 378.38 17405
16.00 34.38 344.00 378.38 17784
16.00 34.38 344.00 378.38 18162
16.00 34.38 344.00 378.38 18540
16.00 34.38 344.00 378.38 18919

16.00 34.38 344.00 378.38 19297
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

© 82

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

- 100

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38

34.38 -

34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38

344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00

344.00 -

344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00

378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38

. 378.38

378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38

~ 378.38

378.38
378.38
378.38
378.38
378.38

- 378.38

378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38

19676
20054
20432
20811
21189
21567
21946
22324
22703
23081
23459
23838
24216
24594
24973
25351
25730
26108
26486
26865
27243
27621
28000
28378
28757
29135
29513
29892
30270
30648
31027
31405
31784
32162
32540
32919
33297
33675
34054
34432
34811
35189
35567
35946
36324
36702
37081
37459
37838




101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
‘131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

149

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

16.00
16.00

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38

34.38

34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38
34.38

344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00
344.00

378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38

. 378.38

378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38
378.38

- 378.38

378.38
378.38
378.38
378.38
378.38
378.38
378.38

38216
38694
38973
39351
39729
40108
40486
40865
41243
41621

- 42000

42378
42756
43135
43513

43892

44270
44648
45027
45405
45783
46162
46540
46919
47297
47675
48054
48432
48810
49189

49567 -

49946
50324
50702
51081
51459
51837
52216
52594
52973
53351
53729
54108
54486
54864
55243
56621
56000
56378

Total Exc. 56756




150 16.00 34.38 344.00 378.38 56756  Total Bkfl. 56760




Pipe Number 123 Interval Cover BoxArea TrapArea Total Area Excavation

.Begin Cover 16 16.00 3438 34400 37838 378
EndCover 16 16.00 3438 34400 37838 757
Length 10 16.00 3438 34400 37838 1135
Increment 0 16.00 3438 34400 37838 1514
Pipe Size 42 16.00 3438 34400 37838 1892

1
2
3
4
5
5]
7
8
9
10

16.00 34.38 344.00 378.38 2270
16.00 34.38 344.00 378.38 2649
16.00 34.38 344.00 378.38 3027
16.00 34.38 344.00 378.38 3405  Total Exc. 3784
16.00 34.38 344.00 378.38 3784  Total Bkfl. 3784







. |sob N0, 08821-010-044
Computation BER

IProjed Southeast Rhoenix Regional Drainage Basin ProjectIComputed JKE lDate 8/5/99
|subject FCD PCN 630-01-30 |checkea |pate
|Task Quantities and Structural Costs IPage 1 [of 6
Spillway Walls
Excavation 1017 cy $4.00 /cy  $4,068.00
Backfill 735 cy $20.00 /cy  $14,700.00
Concrete 272 cy $230.00 /cy  $62,560.00
Reinforcing 37.638 kip $400.00 /kip $15,055.20
Total $96,383.20
+5% $101,202.36
Wall Length =2 @ 156.75
Total /foot $322.81
Overflow Weir Structure
Excavation 156.15 cy $4.00 /cy $624.60
Backfill 109 cy $20.00 /cy  $2,180.00
Concrete 15.75 cy $230.00 /cy  $3,622.50
Reinforcing 4.173 kip $400.00 /kip  $1,669.20
Plates 0.537 kip $400.00 /kip $214.80
Grating 89.69 sy $200.00 /sy  $17,938.00
' Total $26,249.10
+5% $27,561.56
Gate Structure 100
Excavation 195.94 cy $4.00 /cy $783.76
Backfill 83.23 cy $20.00 /cy  $1,664.60
Concrete 8.04 cy $230.00 /cy  $1,849.20
Reinforcing 3.032 kip $400.00 /kip  $1,212.80
Total $5,510.36
+5% $5,785.88
Gate Structure 101
Excavation 281.74 cy $4.00 /cy  $1,126.96
Backfill 101.68 cy $20.00 /cy  $2,033.60
Concrete 8.04 cy $230.00 /cy  $1,849.20
Reinforcing 2.912 kip $400.00 /kip  $1,164.80
Total $6,174.56
+5% $6,483.29
Gate Structure 102
Excavation 5837 cy $4.00 /cy $233.48
Backfill 3843 cy $20.00 /cy $768.60
Concrete 8.04 cy $230.00 /cy  $1,849.20
Reinforcing 2.912 kip $400.00 /kip  $1,164.80

. Total $4,016.08
+5% $4.216.88



o

|sob No.  08821-010-044

omputation I"DR
lprojecz Southeast Rhoenix Regional Drainage Basin Projecthomputed JKE lDate 8/5/99
|suject FCD PCN 630-01-30 |pate
ITask Quantities and Structural Costs |of 6

Gate Structure 103
Excavation

Backfill

Concrete
Reinforcing

Gate Structure 104
Excavation

Backfill

Concrete
Reinforcing

Gate Structure 105
Excavation

ackfill
Concrete
Reinforcing

Gate Structure 106
Excavation

Backfill

Concrete
Reinforcing

Spillway
Concrete
Reinforcing

Total Area = 10020 sy

5837 cy
3843 cy

8.04 cy
2.912 kip

67.39 cy
42.52 cy

7.92 cy
3.132 kip

336.79 cy
111.71 ¢y
8.82 cy
3.08 kip

454.12 cy
224.97 cy
33.04 cy
7.039 kip

1670 cy
134.92 kip

$4.00 /cy $233.48
$20.00 /cy $768.60
$230.00 /cy  $1,849.20
$400.00 /kip  $1,164.80

Total $4,016.08
+5% $4.216.88

$4.00 /cy  $269.56
$20.00 /cy  $850.40
$230.00 /cy  $1,821.60
$400.00 /kip  $1,252.80

Total $4,194.36
+5% $4,404.08

$4.00 /cy  $1,347.16
$20.00 /cy  $2,234.20
$230.00 /cy  $2,028.60
$400.00 /kip  $1,232.00

Total $6,841.96
+5% $7,184.06

$4.00 /cy  $1,816.48
$20.00 /cy  $4,499.40
$230.00 /cy  $7,599.20
$400.00 /kip  $2,815.60

Total $16,730.68
+5% $17,567.21

$230.00 /cy $384,100.00
$400.00 /kip  $53,968.00

Total $438,068.00
+5% $459,971.40
Total/SY $45.50




o

omputation

|sob No. 08821-010-044

B

[Pm;ecz Southeast Rhoenix Regional Drainage Basin PrOject[Computed JKE [Da:e 8/5/99
|subject FCD PCN 630-01-30 |checked |pate
[Task Quantities and Structural Costs IPage Iof 6

Inlet Structure 1-4
Inlet Structure 1

Concrete 324 cy $230.00 /cy
Reinforcing 0.394 kip $400.00 /kip
Plates 0.628 kip $400.00 /kip
Total
+5%
Inlet Structure 2
Concrete 331 cy $230.00 /cy
Reinforcing 0.394 kip $400.00 /kip
Plates 0.628 kip $400.00 /kip
Total
+5%
Inlet Structure 3
Concrete 455 cy $230.00 /cy
Reinforcing 0.53 kip $400.00 /kip
‘lates 0.569 kip $400.00 /kip
Total
+5%
Inlet Structure 4
Concrete 455 cy $230.00 /cy
Reinforcing 0.53 kip $400.00 /kip
Plates 0.569 kip $400.00 /kip
Total
+5%
Average Cost
Inlet Structure 5
Concrete 3.15cy $230.00 /cy
Reinforcing 0.477 kip $400.00 /kip
Plates 0.628 kip $400.00 /kip
Total
+5%
Inlet Structure 6
Concrete 34cy $230.00 /cy
Reinforcing 0.379 kip $400.00 /kip
Plates 0.929 kip $400.00 /kip

Total
»

$745.20
$157.60
$251.20

$1,154.00
$1,211.70

$761.30
$157.60
$251.20

$1,170.10
$1,228.61

$1,046.50
$212.00
$227.60

$1,486.10
$1,560.41

$1,046.50
$212.00
$227.60

$1,486.10
$1,560.41

$1,390.28

$724.50
$190.80
$251.20

$1,166.50
$1,224.83

$782.00
$151.60
$371.60

$1,305.20
$1,370.46




|sob No.  08821-010-044

.Computation I‘DR

|Project Southeast Rhoenix Regional Drainage Basin Project|Computed JKE IDate 8/5/99
[subject FCD PCN 630-01-30 |checked |pate
|Task Quantities and Structural Costs lPage 4 ]of 6

Outlet Structure with Riprap

QOutlet Structure 1

Concrete 1.95 cy $230.00 /cy $448.50
Reinforcing 0.347 kip $400.00 /kip $138.80
Plates 0.628 kip $400.00 kip  $251.20
Riprap 54 cy $50.00 /cy $270.00
Total $1,108.50
+5% $1,163.93

Outlet Structure 3

Concrete 2.29 cy $230.00 /cy $526.70
Reinforcing 0.364 kip $400.00 /kip $145.60
Plates 0.503 kip $400.00 /kip $201.20
Riprap 54cy $50.00 /cy $270.00

Total $1,143.50

+5% $1,200.68

.Outlet Structure 4

Concrete 229 cy $230.00 /cy $526.70
Reinforcing 0.364 kip $400.00 /kip $145.60
Plates 0.503 kip $400.00 /kip $201.20
Riprap 5.4 cy $50.00 /ey $270.00

Total $1,143.50

+5% $1,200.68
Outlet Structure with Riprap Average $1,188.43

Outlet Structure without Riprap

Outlet Structure 2

Concrete 2.04 cy $230.00 /cy $469.20
Reinforcing 0.352 kip $400.00 /kip $140.80
Plates 0.628 kip $400.00 /kip $251.20
Total $861.20
+5% $904.26

Outlet Structure 5

Concrete 215 cy $230.00 /cy $494.50
Reinforcing 0.357 kip $400.00 /kip $142.80
Plates 0.628 kip $400.00 /kip $251.20

Total $888.50

. +5% $932.93

Outlet Structure Average $918.59




|vob 0. 08821-010-044

.Com putation I‘DR

IProject Southeast Rhoenix Regional Drainage Basin PrOjeCthomputed JKE IDate 8/5/99
lSubject FCD PCN 630-01-30 'Checked |Date
lTask Quantities and Structural Costs [Page 5 |of 6

Lowflow Channel Lining
Channel Lining

Concrete 78.48 cy $230.00 /cy  $18,050.40

Reinforcing 9.433 kip $400.00 /kip  $3,773.20
Total $21,823.60
+5% $22,914.78

Channel Transition

Concrete 17.48 cy $230.00 /cy  $4,020.40

Reinforcing 1.976 kip $400.00 /kip $790.40
Total $4,810.80
+5% $5,051.34

Outlet Apron

Concrete 322 cy $230.00 /cy $740.60

Reinforcing 0.368 kip $400.00 /kip $147.20
Total $887.80

' +5% $932.19

Total Cost $28,898.31

Lowflow Channel Length =1589 ft Cost/LF $18.19

Access Ramp

Concrete 45.7 cy $230.00 /cy $10,511.00

Reinforcing 5.035 kip $400.00 /kip  $2,014.00
Total $12,525.00
+5% $13,151.25

Access Ramp Area = 548.5 SY Cost/SY $23.98

Headwall No. 5 Qutlet Apron

Concrete ’ 7 cy $230.00 /cy  $1,610.00

Reinforcing 0.5 kip $400.00 /kip $200.00
Total $1,810.00
+5% $1,900.50

Outlet Appron Area =62 SY Cost/SY $30.65

Cutoff Wall

Concrete 55.6 cy $230.00 /cy $12,788.00

Reinforcing 5.1 kip $400.00 /kip  $2,040.00
Total $14,828.00
+5% $15,569.40

Cutoff Wall Length =1200 ft Cost/ft $12.97




|sob No. 08821-010-044

®

omputation R
[@jec: Southeast Rhoenix Regional Drainage Basin Projecthomputed JKE IDate 8/5/99
|subject FCD PCN 630-01-30 |checked |pate
fTask Quantities and Structural Costs |Page 6 |of 6

Corrugated Metal Pipe

3 -36" Pipes 648 ft
6 Headwalls

Concrete 12.48 cy
Reinforcement 900 lbs
Barriers 6 ea
Riprap Outlet 11.7 cy
Inlet Apron

Concrete 7.8 cy
Reinforcement 0.885 lbs

3" Copper Water Line

Pipe 275 ft
.’ropeller Meters 2 ea

Gate Valves 4 ea
Valve Boxes 2 ea

4" Ductile Iron Pipe Water Line

4" DIP 1262 ft
Vault 1l ea
Backflow Preventor 1ea

Asphalt Concrete Pavement

Area= 111109 sf=12345.5 sy
Pump Station Parking = 500 sy
Total = 12845.5 sy

Aggregate Base

O& M Road Area 12345.5 sy
Access Ramp Area 548.5 sy
Total 12894 sy
@ 6" thick 2149 cy

‘ump Station Parking Vol = 80 cy

Total 2229 cy

$75.00 /ft

$230.00 /cy
$0.04 /Ibs

$2,000.00 /ea

$50.00 /cy

$230.00 /cy
$0.04 /lbs

Total
+5%
Cost per foot

$50.00 /1t
$1,000.00 /ea
$350.00 /ea
$6,000.00 /ea

Total
+5%
Cost per foot

$35.00 /ft
$8,000.00 /ea
$3,000.00 /ea

Total
+5%
Cost per foot

$48,600.00

$2,870.40
$36.00

$12,000.00

$585.00

$1,794.00
$0.04

$65,885.44
$69,179.71
$106.76

$13,750.00
$2,000.00
$1,400.00
$12,000.00

$29,150.00
$30,607.50
$111.30

$44,170.00
$8,000.00
$3,000.00

$55,170.00
$57,928.50
$45.90







|Fiie Quantities.xls Job No. [yo.

Computation m

IProject Southeast Phoenix Regional Drainage Basin Project IcOmputed BKV IDace 8/6/99
lgiccc  FCD PCN 630-01-30 [checkea [pate
t Concrete Quantities [sheet 1 oz 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
M IEGUT TH LLLPE5
Spillway Walls: AV E
Wall1  Footing B.00 45.75 46.00 Y1.00 J10 460 17.04
Key v8.00 v1.00 8.00  «1.00 /10 80 2.96
Panel 1 -8.00 /6.97 55.76 /1.17 1 65 2.41
Panel 11 48.00 /7.68 61.40 v1.17 1 72 2.65
Panel 12 .8.00 +7.63 61.00 ~1.17 1 71 2.64
Panel 13 .8.00 /7.57 60.52  41.17 1 71 2.62
Panel 14 .8.00 v7.51 60.04  41.17 1 70 2.59
Panel 15 .8.00 /7.46 59.64 h.17 1 70 2.58
Panel 16 /8.00 7.39 59.12 .17 1 69 2.55
Panel 17 “8.00 v7.33 58.60  /1.17 1 68 2.53
Panel 18 “8.00 7.28 58.20  41.17 1 68 2.51
Panel 19 v8.00  v7.22 57.72 V.17 1 67 2.49
TOTAL 1231 45.58
Wall2  Footing v8.00 J6.75 54.00 1.00 2 108  4.00
Key J8.00  v1.00 8.00  Vv1.00 V2 16 0.59
Panel 2 v8.00 /8.91  71.28 V1.17 1 83  3.08
Panel 10 +8.00 +v9.23 73.84 v1.17 1 86 3.19
. TOTAL 293  10.86
Wall3  Footing .00 /8.50 68.00 v1.33 v2 181 6.72
Key ~8.00  1.00 8.00 +1.00 2 16 0.59
Panel 3 -8.00 +10.85 86.80 1.17 1 101 3.75
Panel 9 /8.00 11.29 90.32 V1.17 1 105 3.90
Footing /6.00 78.50 51.00 v1.33 1 68 2.52
Key 6.00 v1.00 6.00  +1.00 1 6 0.22
Panel 4 46.00 v12.54 75.24  v1.17 1 88 3.25
TOTAL 566 20.95
Wall4  Footing /6.39 9.75 62.26 1.33 T 166 6.15
Key v6.39  v1.00 6.39  v1.00 /\2 13 0.47
Panel 5 6.39 A4.04 89.65 v1.17 1 105 3.87
Footing ~/8.00 9.75 78.00 1.33 ( 208 7.70
Key J/8.00 v1.00 8.00  v1.00 ! 16 0.59
Panel 8 /8.00 i3.35 106.80 1.17 1 125 4.61
TOTAL 632 23.41
Wall5  Footing /8.00 +12.50 100.00 ¥2.00 2 400  14.81
Key v8.00 v1.00 8.00 v1.00 v2 16 0.59
‘ Panel 6 /8.00 +i5.79 126.32 V1.17 1 147  5.46
Panel 7 v8.00 A5.41 123.28 .17 1 144 5.33

TOTAL 707 26.19




|pile Quantities.xls Job No. o

Computation IDR

IProject Southeast Phoenix Regional Drainage Basin Project lComputed BKV |Date 8/6/99
jece  FCD PCN 630-01-30 |checkea |pate
b Concrete Quantities |sheet 2 los 34
Description Length  Width Area Depth # of Volume

(ft) (ft) (ft2) (ft) Locations (cu. ft)  (cu. yds)

Steps 6to7 112.50 ¥2.32 29.00 1.00 1 29 1.07

7t08 12.50 4.67 58.33 1.00 1 58 2.16

8to09 /9.75 {4.00 39.00 1.00 1 39 1.44

910 10 J8.50 4.33 36.83 1.00 1 37 1.36

10 to 11 /6.75 ~1.83 12.35 1.00 1 12 0.46

11to 12 6.75 v1.34 9.04 1.00 1 9 0.33

12t0 13 (6.75 v1.33 8.98 1.00 1 9 0.33

13to 14 /6.75 v1.33 8.98 1.00 1 9 0.33

14 to 15 16.75 J1.34 9.04 1.00 1 9 0.33

15to 16 6.75 J1.33 8.98 1.00 1 9 0.33

16 to 17 6.75 J1.33 8.98 1.00 1 9 0.33

17 to 18 6.75 J1.34 9.04 1.00 1 9 0.33

18 to 19 6.75 ~1.33 8.98 1.00 1 9 0.33

TOTAL 248 9.77

TOTAL FOR 1 WALL 136

TOTAL FOR BOTH WALLS 272
Spillway Slab: — coz {42 € = s Ses  gO.l

4 ¢ TOE Bowrld

. 2:1 Ramp v~ v400.00 Vv40.25 16099.69 J0.50 1 8050 298.14
10:1 Ramp~~ v400.00 ¥ 5.02 2009.98 v 0.50 1 1005 37.22

6:1 Ramp v v400.00 +69.95 27980.71 v0.50 1 13990 518.16

30:1 Ramp/" v400.00 /30.02 12006.66 “0.50 1 6003 222.35

Apron v 484.00 v51.00 24684.00 v0.50 1 12342 457.11

5:1 Ramp ~ 484.00 v15.30 7403.78 v0.50 1 3702 137.11

TOTAL 45092 1670.09

Overflow Weir Structure

Short Walls extend to edge < :10g waLL® /10.000 V11.50 115.00 1.00 2 230 8.52
Back Wall stop at short walls “10.00 v11.50 115.00 1.00 1 1156 4.26
Front Wall stop at shourt walls 410.00 9.18 91.83 1.00 1 92 3.40
Pipe inlet 13.64 +1.00 v-1 -14 -0.51
Footing v11.00 13.00 2.000 .~1.00 1 2 0.07
TOTAL 425 15.75
Water Quality Pump Station
Roof 10.00 12.00 120.00 1.00 1 120 4.44
Roof Hatch 8.50 3.00 25.50 -1.00 1 -26 -0.94
Short Walls extend to edge 10.00 31.50 315.00 1.00 2 630 23.33
Long Walls stop at short walls 10.00 31.50 315.00 1.00 2 630 23.33
Footing 14.00 12.00 2.00 4.75 1 10 0.35
TOTAL 1364 50.52




|Fize Quantities.xls Job No. |xvo..
Computation [—] )2
N
[project  Southeast Phoenix Regional Drainage Basin Project [cOmpuced BKV |Date 8/6/99
‘Jjecc FCD PCN 630-01-30 |checkea lpate
- Concrete Quantities |sheet 3 los 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Evacuation Pump Station
Roof 12.00 12.00 144.00 1.00 1 144 5.33
Roof Hatch 8.00 4.50 36.00 -1.00 1 -36 -1.33
Short Walls extend to edge 12.00 32.50 390.00 1.00 2 780 28.89
Long Walls stop at short walls 10.00 32.50 325.00 1.00 2 650 24.07
Footing 14.00 14.00 2.00 4.75 1 10 0.35
TOTAL 1548 57.31
Structure 7100
53’ { z_s,y r7;
Roof Circular Top 8.00 - %5027 Y 0.67 1 34 124
Hatch 2.7 (325 v2.50 8.13 Vv 0.67 v -5 -0.20
Vault Walls v'5.25 v'6.00 31.50 +1.00 4 126 4.67
Chamfers - - »0.50 v5.25 4 11 0.39
24" pipe W ALL THick 2.00 - 3.14 1.00 72 -6 -0.23
Floor 7.67 v7.67 58.78 /1.00 v 1 59 2.18
. TOTAL 217 B.08)
7. 60
Structure 707
Roof Circular Top 8.00 - ¥50.27 V0.67 v 34 1.24
Hatch 3033 275320 v2.50 8.13 v0.67 v - &5 <020
Vault Walls- v5.25 v6.00 31.50 v1.00 74 126 4.67
Chamfers - - v 0.50 v5.25 v4 11 0.39
24" pipe wace gricn2 7.4 2.00 - 3.14 1.00 v-2 -6 -0.23
Floor v7.67 /7.67 58.78 v1.00 v 1 59 2.18
TOTAL 217 8.04
Structure 702
Roof Circular Top B 8.00 : 50.27 Vv0.67 v 1 34 1.24
Hatch 30%x39 275 (3.28)  2.50 8.13 v0.67 V-1 -5 -0.20
Vault Walls v 5.25 Vv86.00 31.50 Vv1.00 v 4 126 4.67
Chamfers - - v0.50 Vv5.25 v 4 11 0.39
24"pipe  waLY T Hick 2,4 2.00 . 3.14 v1.00 v -2 -6 -D.23
Floor \/7.67 /7.67 58.78 «1.00 v1 59 2.18
TOTAL 217 8.04




|xvo.

© |rize Quantities.xls Job No.
Computation H ) Q
-
IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV h)ate 8/6/99
. i-c:  FCD PCN 630-01-30 |checkea [pate
Q}c Concrete Quantities lsheet 4 oz 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft}  (cu. yds)
Structure 703
Roof Circular Top 7 8.00 - 50.27 v0.67 v 34 1.24
Hatch Zor 3% 2% Q2> v2.50 8.13 v0.67 v -1 -5 -0.20
Vault Walls v 5,25 Vv 6.00 31.50 V1.00 4 126 4.67
Chamfers - - 0.50 v5.25 4 11 0.39
24" pipe w ALL T4 L 24 2,00 - 3.14 v1.00 v-2 -6 -0.23
Floor v7.67  .7.67 58.78 .~ 1.00 1 59 2.18
TOTAL 217 8.04
Structure 704
Roof Circular Top 8.00 - 50.27 V0.67 v 34 1.24
Hatch 2o0% 3% 2.7§ (3.25) v2.50 8.13 \0.67 <1 5  -0.20
Vault Walls v'5.25 v6.00 31.50 Vv1.00 v 4 126 4.67
Chamfers - - v0.50 v5.25 v 4 11 0.39
24" pipe waLL Tdick 2.4 72.00 - 3.14 +¢1.00 v -3 -9  -0.35
. Floor v'7.67 v7.67 58.78 v1.00 1 59 2.18
TOTAL 214 7.92
Structure 7105
Roof Circular Top 8.00 - 50.27 Y0.67 v 1 34 1.24
Hatch 20¥ 3% 2.7S v2.50 8.13 \0.67 v -1 -5 -0.20
Vault Walls v5.25 ~/6.00 31.50 v1.00 4 126 4.67
Chamfers - - v0.50 v5.25 v'3 8 0.29
Large Chamfer = - ?- v'5.25 1 24 0.88
24" pipe wALL THICE 240200 - 314 1.00 V-2 6 0,23
Floor J7.67 \/7.67 58.78 1.00 /1 59 2.18
TOTAL 238 8.82
£~y SO /7‘/7/? S s/ P 7
Structure 106 witt Y 2 L
Roof Circular Top | ) 8.0 - 50.27 @ / VT 34 1.24
Hatch 4.5 % 2.5 44 /2.50 8.13 (0.6 1 -5 -0.20
Vault Thick Walls /8.50 12.50 106.25 2.75 2 584 21.64
Thin Walls v8.50 6.00 51.00 ‘/2.25 2 230 8.50
Chamfers Nk - - 0.50 5.25 4 11 0.39
42" pipe whRLL THICK 24,15@59 - 9.62 1.00 WL 19 -0.71
Floor 7.67 7.67 58.78 /1.00 1 59 2.18
TOTAL 892 33.04




[rite Quantities.xIs Job No. [vo.
Computation H Lz
[project  Southeast Phoenix Regional Drainage Basin Project LCcmputed BKV |Date 8/6/99
o i-c:  FCD PCN 630-01-30 [checkea [pate
Qk Concrete Quantities |sheet 5 los 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft?) (ft) Locations__ (cu. ft)  (cu. yds)
A Z@z = 7 ¥,5 ¢
4 2 7/
Inlet Structure 1 A y (= 33F “;‘,%/;83
Wing Walls i/ P v/2.65 550 1458 7050 /2 15 0.54
Side Walls \ ggr W /4,00 v550  22.00 v0.50 v 2 22 081
Back Wall \\h,_',_ﬁ//-’ 5.67 v'5.50 31.17 v0.50 1 16 0.58
Front Wall 2 P v5.67 1.30 7.37 ~0.50 v 1 4  0.14
Pipe % 7 4 2 3.14 +v0.50 2 = oaz
Floor 108.67) Y0.25 V1 27 1.0
Back Turndown 4.07682 Vo.25 142 v0.75 A 1 0.04
Side Turndowns .7 (8210 v0.25 2.05 v0.75 o2 3 0.11
Front Turndown 15,7/ 19.02 v0.25 4.76 _ +0.75 v 1 4 0.13
TOTAL 80  3.24
Inlet Structure 2
Wing Walls v2.65 /5.50 14.58 /0.50 2 15 0.54
Side Walls v4.00 V5,50  22.00 “0.50 v2 22 0.81
Back Wall v5.67 +5.50  31.17 0.50 1 16  0.58
Front Wall v5.67 1.37 7.76  0.50 v 4 0.14
. Pipe 24700 - 3.14 ,-0.50 -1 -2 -0.06
Floor (10862 +0.25 V1 27 1.01
Back Turndown 4.67 /5.67 0.25 1.42 V0.75 v1 1 0.04
Side Turndowns ¢:7(8.21| v0.25 2.05 V0.75 V2 3 0.11
Front Turndown r$:7119.0 \0.25 4.76 _ L0.75 V1 4 0.13
TOTAL 82  3.31
Inlet Structure 3
Wing Walls /565 ¥8.00  21.21 v0.50 2 21 0.79
Side Walls \fj.oo v8.00  32.00 V.50 V2 32 1.19
Back Wall 5.67 VvB8.00 45.33 V0.50 Vi 23 0.84
Front Wall v6.67 V479  27.14 0.50 V1 14 0.50
Pipe ZA 0 - 3.14  ,0.50 v-1 -2 -0.06
Floor — 108.67) 0.25 1 27 1.01
Back Turndown 5.67 | V0.25 42 .75 v 1 0.04
Side Turndowns 8.21/ “0.25 2.05 “0.75 v2 3 0.11
Front Turndown 19.0 0.25 4.76  “0.75 1 4 0.13
TOTAL — 7156  4.55
Inlet Structure 4
Wing Walls v2.65 “8.00  21.21 0.50 V2 21 0.79
Side Walls 4.00 VB.00  32.00 Vv0.50 v2 32 1.19
Back Wall ~/5.67 B.00  45.33 ~0.50 V1 23 0.84
Front Wall V5, v4.79 27.14 Y0.50 V1 14 0.50
‘ Pipe 7.4 - 3.14 \0.50 & -2 -0.06
Floor 108.67.) v0.25 vi 27 1.01
Back Turndown /E?}\ V0.25 1.42 .75 V1 1 0.04
Side Turndowns [ 821) V0.25 2.05 J/0.75 v2 3 0.11
Front Turndown 19.02/  \0.25 4.76  V0.75 V1 4 B8
TOTAL = 115  4.55




|rite Quantities.xls ; |gob No. [yo.

Computation m

|Project Southeast Phoenix Regional Drainage Basin Project IComputed BKV |Date 8/6/99
B i-cc  FCD PCN 630-01-30 |checkea |pate
Sk Concrete Quantities |sheet 6 oz 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ft) (cu. yds)

Inlet Structure 5

Wing Walls V2.65 /8.00" 21.21 v0.50 2 21 0.79
Side Walls V400 8.00 32.00 V0.50 /2 32 1.19
Back Wall v5.67 '8.00/ 4533 40.50 /1 23 0.84
Front Wall v5.67 (3.75) 21.25 0.50 # 1 11 0.39
Pipe 2,4 (2000 - _Z 314 \B.50 v +1 -2 -0.06
TOTAL 85  3.15

Infet Structure 6

Wing Walls v2.65 Y7.58  20.11  v0.50 v2 20 0.74
Side Walls ~6.00 é.ss 45.50  \0.50 v2 46 1.69
Back Wall v7.00 .58 53.08 “0.50 A 27 0.98
Front Wall v7.00 A.25» 8.77 0.50 v 4 0.16
AU Pipe  waLL 7H/crio€5S 4,15 (350 - 15 962 /0.50 = 5  -0.18
TOTAL 92 3.40
Outlet Structure 1
Wing Walls v3.65 V5.50 14.58 v0.50 29 15 0.54
. Side Walls v4.00 V5.50 22.00 +v0.50 2 22 0.81
Back Wall /5.67 v5.50 31.17 0.50 1 16 0.58
Front Wall vV5.67 1.25)Z 7.08 0.50 1 4 0.13
Pipe 2,700 - 3.14  .0.50 CG2)-] <3 0,12
TOTAL 53 7.95
Outlet Structure 2
Wing Walls v2.65 V5.50 14.58 J0.50 V2 15 0.54
Side Walls v4.00 v5.50 22.00 0.50 V2 22 0.81
Back Wall v5.67 V5.50 31.17 V0.50 V1 16 0.58
Front Wall VB.67 (1.552 8.78 V0.50 V1 4 0.6
Pipe 2.4 é%@ » 3.14  0.50 - -2 -0.06
TOTAL 55  2.04
Outlet Structure 3
Wing Walls V265 V5.50 14.58 0.50 V2 15 0.54
Side Walls v4.00 V5.50 22.00 v0.50 v2 22 0.81
Back Wall v5.67 5.50 31.17  /0.50 v 16 0.58
Front Wall v6.67 (3.59% 20.34 Y0.50 vi 10  0.38
Pipe ,? (T.000 - 0.79 ~0.50 v-1 0 -0.01
TOTAL 62 2.29




[Fite Quantities.xls Job No. [y
Computation I—]) 2
.
IProject Southeast Phoenix Regional Drainage Basin Project |Computed BKV lpate 8/6/99
g oi-c:  FCD PCN 630-01-30 |checkea |pate
Qk Concrete Quantities [sneet 7 oz 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ft)  (cu. yds)
Outlet Structure 4
Wing Walls \/2.65 V'5.50 14.58 v0.50 J2 15 0.54
Side Walls v4.00 V/5.50 22.00 V0.50 V2 22 0.81
Back Wall v6.67 650  31.17 v0.50 V1 16 0.58
Front Wall v5.67 (3.597% 20.34 V0.50 V1 10  0.38
Pipe 13 (1.000 - 0.79 /0.50 V-1 0 -0.01
TOTAL 62 2.29
Outlet Structure 5
Wing Walls v2.65 V6.00 15.91 +0.50 v 2 16 0.59
Side Walls v4.00 V6.00 24.00 /0.50 V2 24 0.89
Back Wall v5.67 v6.00 34.00 V/0.50 1 17 0.63
Front Wall v6.67 (1.00Z 5.67 V0.50 V1 3  0.10
Pipe 2.4 (700 = 3.14  ,0.50 V-1 -2 -0.06
TOTAL 58 2.15
Outlet Apron for Inlet Structures 5 and 6
A
Floor 7 "~ /308.00 77 285
' Back Turndown ©.19> (0.25)_, 1.55 1 0.04
Side Turndowns 2 4.15 & 2100 2107 |0.25\%’ 5.25 8  0.29
Front Turndown v 5.00 0.25 1.25 1 0.03
TOTAL = 77 8.22
Inlet for Temporary Ditch
Floor ; 025077 1 192 Tl
Back Turndown Z.2/30.00 0.25 42 7.50 0.75 },,7 1 6 0.21
Side Turndowns 36 | 20.00 0.25 *°° 5.00 0.75 2 8 0.28
Front Turndown 20 ' 30.00 0.25 7.50 0.75 1 6 0.21
TOTAL 792 7.80
Transition for Low Flow Channel
Floor 1741.00 0.25 1 435 16.12
Back Turndown 40.00 0.25 10.00 0.75 1 8 0.28
Side Turndowns 76.00 0.25 19.00 0.75 2 29 1.06
Front Turndown 4.00 0.25 1.00 0.75 1 1 0.03
TOTAL 435 17.48
Low Flow Channel
635¢
Floor 6160.00 (‘().25)*33 1 1540 57.04
Back Turndown V4.00 25) 4% 1.00 4 1 1 0.03
Side Turndowns /s&9 (540.00> |0.25)¢° 385.00 |0.75|-¢7 2 578  21.39
Front Turndown \V'4.00 0.25 1.00 0.75 1 1 0.03
‘ TOTAL — 1540  78.48
Access Ramp
Floor 4936.00 0.25 1 1234  45.70
TOTAL 1234  45.70







[Fize Quantities .xls Job No. |vo .
Computation H L2
[project Southeast Phoenix Regional Drainage Basin Project |Computed BKV [Date 8/6/99
ject FCD PCN 630-01-30 [checkea [pate
sk Miscellaneous Quantities |sheet 8 los 34
Spillway:
Description Length  Width Area  Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 423.08
Across Top 400.00
Weir Structure Weir:
Description Length  Width Area  Weight # of Weight
- (ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate 10.00 0.67 6.67 15.30 1 102 0.102
Top Plate 10.00 0.67 6.67 15.30 1 102 0.102
Rack Plates 2.25 0.50 1:13 10.20 29 333 0.333
0.537
W 6x9 10.00 9.00 0.090
Grating 10.25 8.75  89.69
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 40.00
Inlet Structure 1
Description Length  Width Area Weight # of Weight
' (ft) (ft) (ft2) (Ibs/ft?) _Locations __(Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.93 20.40 29 553 0.553
0.628
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 18.97
Inlet Structure 2
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?2) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.1 5.25 10.20 1 54  0.054
Rack Plates 5.60 0.1 0.93  20.40 29 553 0.553
0.628
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 18.97
Inlet Structure 3
Description Length  Width Area  Weight # of Weight
: (ft) (ft) (ft?) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22  0.022
Top Plate 4.50 1.17 5.25 10.20 1 54 0.054
Rack Plates 5.00 0.17 0.83 20.40 29 493 0.493
0.569
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft3) Locations (Ibs) (kips)
Handrail Top of Walls 18.97




|Fite Quantities.xls |5ob No. [vo.
Computation H ’ 2
-
IProject Southeast Phoenix Regional Drainage Basin Project [cOmpuced BKV IDate 8/6/99
ject FCD PCN 630-01-30 |cnecxea [pate
sk Miscellaneous Quantities |sneet 9 los 34
Inlet Structure 4
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.17 5.25 10.20 1 54  0.054
Rack Plates 5.00 0.17 0.83  20.40 29 493  0.493
0.569
Description Length  Width Area  Weight # of Weight
(ft) (ft) (ft?) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 18.97
Inlet Structure 5
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1.47 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553
0.628
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
‘ Handrail Top of Walls 18.97
Inlet Structure 6
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 5.83 4.90 1 29 0.029
Top Plate 5.83 10 6.81 10.20 1 69 0.069
Rack Plates 8.43 (o8 74 1.40 20.40 29 831 0.831
0.929
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) ~ Locations (Ibs) (kips)
Handrail Top of Walls 24.30
Outlet Structure 1
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0022
Top Plate 4.50 1.17 5.25 10.20 1 54  0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553  0.553
0.628
Description Length  Width Area  Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
18.97

. Handrail Top of Walls




[pite Quantities.xls Job No. .
Computation H !2
[ezojece  Southeast Phoenix Regional Drainage Basin Project |computea BKV lpate 8/6/99
ject FCD PCN 630-01-30 |checkea [pate
bk Miscellaneous Quantities |sheet 10 los 34
Outlet Structure 2
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 1147 5.25 10.20 1 54 0.054
Rack Plates 5.60 0.17 0.93 20.40 29 553 0.553
0.628
Q Description Length  Width Area  Weight # of Weight
| (ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
| Handrail Top of Walls 18.97
|
: Outlet Structure 3
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft?) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 5.25 10.20 1 54 0.054
Rack Plates 4.33 0.72 20.40 29 427 0.427
0.503
Description Length  Width Area Weight # of Weight
' (ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Handrail Top of Walls 18.97
Outlet Structure 4
Description Length  Width Area Weight # of Weight
| (ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
‘ Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
; Top Plate 4.50 147 5.25 10.20 1 54 0.054
| Rack Plates 4.33 0:17 0:72 20.40 29 427 0.427
0.503
‘ Description Length  Width Area Weight # of Weight
; (ft) (ft) (ft2) (Ibs/ft?) ~ Locations (Ibs) (kips)
Handrail Top of Walls 18.97
| Outlet Structure 5
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
Base Plate L 3x3x1/4" 4.50 4.90 1 22 0.022
Top Plate 4.50 O 5.25 10.20 1 54 0.054
Rack Plates 5.60 17 0.93 20.40 29 553 0.553
0.628
Description Length  Width Area Weight # of Weight
(ft) (ft) (ft2) (Ibs/ft?) Locations (Ibs) (kips)
18.97

‘ Handrail Top of Walls







|File Quantities.xls : Job No. .

Computation m

|ezoject  Southeast Phoenix Regional Drainage Basin Project |computea BKV late 8/6/99
s FCD PCN 630-01-30 |checked [pate
|rask Reinforcement Quantities |sheet 11 los 34
# of Total # of
Description Size Weight Bars Length TotalLF Weight Locations Total Wh.
(Ibs/ft) (ft) (ft) (kips) (kips)

Spillway Retaining Walls

Wall 1 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 10 0.360
Key Cont. Bars 5 1.043 2 8.00 16 0.017 10 0.167

Bottom Transverse 5 1.043 9 5.42 49 0.051 10 0.508

Bottom Long. 4 0.668 6 8.00 48 0.032 10 0.321

Top Transverse 5 1.043 9 5.42 49 0.051 10 0.508

Bottom Long. 4 0.668 9 8.00 72 0.048 10 0.481

Panel 1 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 6.80 61 0.064 2 0.128

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 11 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.51 68 0.070 2 0.141

Horizontal 4 0.668 11 8.00 88 0.059 2 0.118

Cap 4 0.668 9 2.17 20 0.013 1 0.013

Panel 12 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.46 67 0.070 2 0.140

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

. Cap 4 0.668 9 2.17 20 0.013 1 0.013
Panel 13 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.40 67 0.069 2 0.139

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 217 20 0.013 1 0.013

Panel 14 Dowels 5] 1.043 9 5.58 50 0.052 2 0.105

) Vertical 5 1.043 9 7.34 66 0.069 2 0.138

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

k Cap 4 0.668 9 217 20 0.013 1 0.013
' Panel 15 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.29 66 0.068 2 0.137

N Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

« \ Cap 4 0.668 9 217 20 * 0.013 1 0.013
Panel 16 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.22 65 0.068 2 0.136

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

> Cap 4 0.668 9 217 20 0.013 1 0.013
Panel 17 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.16 64 0.067 2 0.134

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 247 20 0.013 1 0.013

Panel 18 Dowels 5 1.043 9 5.58 50 0.052 2 0.105

Vertical 5 1.043 9 7.1 64 0.067 2 0.133

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 217 20 0.013 1 0.013

’ Panel 19 Dowels 5 1.043 9 5.58 50 0.052 2 0.105
Vertical 5 1.043 9 7.05 63 0.066 2 0.132

Horizontal 4 0.668 10 8.00 80 0.053 2 0.107

Cap 4 0.668 9 2.17 20 0.013 1 0.013

Total 5.961




|rile Quantities.xls X |7ob o. |vo.

Computation m

|pzoject  Southeast Phoenix Regional Drainage Basin Project |computea BKV |ace 8/6/99
Sub FCD PCN 630-01-30 |checkea lpate
|rasx Reinforcement Quantities [sheet 12 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wi.
(Ibs/ft) (ft) (ft) (kips) (kips)
Wall2  Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 8.00 16 0.017 2 0.033
Bottom Transverse 5 1.043 9 6.42 58 0.060 2 0.120
Bottom Long. 4 0.668 6 8.00 48 0.032 2 0.064
Top Transverse 5 1.043 9 6.42 58 0.060 2 0.120
Bottom Long. 4 0.668 9 8.00 72 0.048 2 0.096
Panel 2 Dowels 7 2.044 9 5.58 50 0.103 2 0.205
Vertical 5 1.043 9 8.71 78 0.082 2 0.164
Horizontal 4 0.668 12 8.00 96 0.064 2 0.128
Cap 4 0.668 9 2.17 20 0.013 1 0.013
Panel 10 Dowels 7 2.044 9 5.58 50 0.103 2 0.205
Vertical 5 1.043 9 10.68 96 0.100 2 0.201
Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 2.17 20 0.013 1 0.013
Total 1.596
Wall3  Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 8.00 16 0.017 2 0.033
. Bottom Transverse 5 1.043 9 8.17 74 0.077 2 0.153
Bottom Long. 4 0.668 6 8.00 48 0.032 2 0.064
Top Transverse 7 2.044 9 8.17 74 0.150 2 0.300
Bottom Long. 4 0.668 9 8.00 72 0.048 2 0.096
Panel 3 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 10.68 96 0.100 2 0.201
Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 217 20 0.013 1 0.013
Panel 9 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 1M.12 100 0.104 2 0.209
Horizontal 4 0.668 15 8.00 120 0.080 2 0.160
Cap 4 0.668 9 217 20 - 0.013 1 0.013
Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 1 0.036
Key Cont. Bars 5 1.043 2 6.00 12 0.013 1 0.013
Bottom Transverse 5 1.043 9 8.17 74 0.077 1 0.077
Bottom Long. 4 0.668 6 6.00 36 0.024 1 0.024
Top Transverse 7 2.044 9 8.17 74 0.150 1 0.150
Bottom Long. 4 0.668 9 6.00 54 0.036 1 0.036
Panel 4 Dowels 8 2.670 9 5.58 50 0.134 2 0.268
Vertical 5 1.043 9 12.37 111 0.116 2 0.232
Horizontal 4 0.668 17 6.00 102 0.068 2 0.136
Cap 4 0.668 9 2.17 20 0.013 1 0.013
Total 2.998




[File Quantities.xls A Job No. |ivo.

Computation m

'Project Southeast Phoenix Regional Drainage Basin Project |Computed BKV IDate 8/6/99
Sub FCD PCN 630-01-30 |checkea lpate
|rask Reinforcement Quantities |sheet 13 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)
Wall4  Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 6.39 13 0.013 2 0.027
Bottom Transverse 6 1.502 9 9.42 85 0.127 2 0.255
Bottom Long. 5 1.043 6 6.39 38 0.040 2 0.080
Top Transverse 8 2.670 9 9.42 85 0.226 2 0.453
Bottom Long. 5 1.043 9 8.00 72 0.075 2 0.150
Panel 5 Dowels 7 2.044 17 5.58 95 0.194 2 0.388
Vertical 7 2.044 9 13.87 125 0.255 2 0.510
Horizontal 4 0.668 19 6.39 121 0.081 2 0.162
Cap 4 0.668 9 217 20 0.013 1 0.013
Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 1 0.036
Key Cont. Bars 5 1.043 2 8.00 16 0.017 1 0.017
Bottom Transverse 6 1.502 9 9.42 85 0.127 1 0.127
Bottom Long. 5 1.043 6 8.00 48 0.050 1 0.050
Top Transverse 8 2.670 9 9.42 85 0.226 1 0.226
Bottom Long. 5 1.043 9 8.00 72 0.075 1 0.075
Panel 8 Dowels 7 2.044 17 5.58 95 0.194 2 0.388
. Vertical 7 2.044 9 13.18 119 0.243 2 0.485
Horizontal 4 0.668 18 8.00 144 0.096 2 0.192
Cap 4 0.668 9 217 20 0.013 1 0.013
Total 3.719
Wall 5 Footing Key Vertical Hooks 5 1.043 9 3.83 35 0.036 2 0.072
Key Cont. Bars 5 1.043 2 8.00 16 0.017 2 0.033
~ Bottom Transverse 6 1.502 9 8.17 74 0.110 2 0.221
Bottom Long. 6 1.502 6 8.00 48 0.072 2 0.144
Top Transverse 9 3.400 9 8.17 74 0.250 2 0.500
Bottom Long. 6 1.502 9 8.00 72 0.108 2 0.216
Panel 6 ‘Dowels 8 2.670 17 5.58 95 0.253 2 0.507
Vertical 7 2.044 9 -0.17 -2 .-0.003 2 -0.006
Horizontal 4 0.668 0 8.00 0 0.000 2 0.000
Cap 4 0.668 9 2.7 20 0.013 1 0.013
Panel 7 Dowels 8 2.670 §ird 5.58 95 0.253 2 0.507
Vertical 7 2.044 9 -0.17 -2 -0.003 2 -0.006
Horizontal 4 0.668 0 8.00 0 0.000 2 0.000
Cap 4 0.668 9 217 20 0.013 1 0.013
Total 2.214




[riie Quantities.xls _ Job No. [vo..

Computation m

IProj ect __Southeast Phoenix Regional Drainage Basin Project IComputed BKV lDate 8/6/99
Suby FCD PCN 630-01-30 |checkea |pate
|rasx Reinforcement Quantities |sheet 14 los 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wit.
: (Ibs/ft) (ft) (ft) (kips) (kips)
Steps 6to7 "Z" Bars 5 1.043 17 3.57 61 0.063 2 0.127
Cont. Bars 5 1.043 4 12.17 49 0.051 2 0.102
7t08 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cont. Bars 5 1.043 6 1217 73 0.076 2 0.152
8to9 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cont. Bars 5 1.043 6 9.42 57 0.059 2 0.118
9to 10 "Z" Bars 5 1.043 17 5.25 89 0.093 2 0.186
Cont. Bars 5 1.043 6 8.17 49 0.051 2 0.102
10 to 11 "Z" Bars 5 1.043 17 3.08 52 0.055 2 0.109
Cont. Bars 5 1.043 4 6.42 26 0.027 2 0.054
11 to 12 - "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
12t0 13 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
13to 14 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
14 to 15 "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
15t0 16 "Z" Bars 5 1.043 ;74 2.58 44 0.046 2 0.091
Cont. Bars 5 1.043 3 542 16 0.017 2 0.034
. 16t0 17 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
17t0 18 "Z" Bars 5 1.043 17 2.59 44 0.046 2 0.092
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
18to 19 "Z" Bars 5 1.043 17 2.58 44 0.046 2 0.091
Cont. Bars 5 1.043 3 5.42 16 0.017 2 0.034
Total 2.326
TOTAL FOR 1 WALL 18.874
TOTAL FOR BOTH WALLS 37.628
Description Length  Width Area Weight . # of Total Wt.
- (ft) (ft) (ft2) (Ibs/ft?)  Locations (kips)
Spillway Slab
2:1 Ramp 400.00 40.25 #####EH 1.50 1 24.09
10:1 Ramp 400.00 5.02 2009.98 1.50 1 3.01
6:1 Ramp . 400.00 69.95 #####LY 1.50 1 41.86
30:1 Ramp 400.00 30.02 ######H 1.50 1 17.96
Apron 484.00 51.00 ####### 1.50 1 36.93
5:1 Ramp 484.00 15.30 7403.78 1.50 1 11.08
TOTAL 134.92




[File Quantities.xIs _ Job No. o

Computation m

IProject Southeast Phoenix Regional Drainage Basin Project lComputed BKV IDate 8/6/99
s FCD PCN 630-01-30 |checkeda lpate
|rask Reinforcement Quantities |sheet 15 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)

Overflow Weir Structure

End Walls Horizontal 6 1.502 13 9.67 126 0.189 4 0.755
Vertical 6 1.502 1 12.58 138 0.208 4 0.832

Cap 4 0.668 11 1.67 18 0.012 1 0.012

Total 1.599
Back Wall Horizontal 6 1.502 13 11.67 152 0.228 2 0.456
Vertical 6 1.502 13 12.58 164 0.246 2 0.491

Cap 4 0.668 13 1.67 22 0.014 1 0.014

Total 0.961
Front Wall Horizontal 6 1.502 12 9.67 116 0.174 2 0.348
Vertical 6 1.502 13 10.92 142 0.213 2 0.426

Cap 4 0.668 13 1.67 22 0.014 1 0.014

Total 0.789
Floor Long Steel 6 1.502 1 12.50 138 0.207 2 0.413
Short Steel 6 1.502 13 10.50 137 0.205 2 0.410

Total 0.823

. TOTAL 4.173

Water Quality Pump Station

Roof Top Long Bars 9 3.400 6 11.67 70 0.238 1 0.238
9 3.400 5 11.67 58 0.198 1 0.198

Bottom Long Bars 9 3.400 6 14.00 84 0.286 1 0.286

9 3.400 5 14.00 70 0.238 1 0.238

Top Long Cutoff Bars 9 3.400 7 2.08 15 0.050 2 0.099

Bottom Long Cutoff Bats 9 3.400 7 2.58 18 0.061 2 0.123

Top Short Bars 9 3.400 4 9.67 39 0.131 2 0.263

Bottom Short Bars 9 3.400 4 12.00 48 © 0.163 2 0.326

Top Short Cutoff Bars 9 3.400 g 3.42 58 0.197 1 0.197

9 3.400 17 3.08 52 0.178 1 0.178

Bottom Short Cutoff Bats 9 3.400 17 3.92 67 0.226 1 0.226

9 3.400 17 3.58 61 0.207 1 0.207

Cont. Edge Bars, Long Side 4 0.668 2 12.67 25 0.017 2 0.034

Cont. Edge Bars, Short Side 4 0.668 2 10.67 21 0.014 2 0.029

Corner Crack Bars 4 0.668 4 4.00 16 0.011 4 0.043

2.686

Walls Long Horizontal 9 3.400 63 14.00 882 2.999 4 11.995
Short Horizontal 9 3.400 63 12.00 756 2.570 4 10.282

Vertical 4 0.668 124 34.08 4226 2.823 1 2.823

. 25.100
Floor Long Steel 6 1.502 29 14.50 421 0.632 2 1.263
Short Steel 6 1.502 25 12.50 313 0.469 2 0.939

2.202

TOTAL 29.988




|riie Quantities.xls , l5ob No. |xvo.

Computation m

IProjecc Southeast Phoenix Regional Drainage Basin Project IComputed BKV lDate 8/6/99
Sub FCD PCN 630-01-30 |checkea [pate
|rask Reinforcement Quantities [sheet 16 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)

Evacuation Pump Station

Roof Top Long Bars 9 3.400 4 11.67 47 0.159 1 0.159
9 3.400 4 11.67 47 0.159 1 0.159

Bottom Long Bars 9 3.400 4 14.00 56 0.190 1 0.190

9 3.400 4 14.00 56 0.190 1 0.190

Top Long Cutoff Bars 9 3.400 0 2.08 0 0.000 2 0.000

Bottom Long Cutoff Bats 9 3.400 0 2.58 0 0.000 2 0.000

Top Short Bars 9 3.400 0 9.67 0 0.000 2 0.000

Bottom Short Bars 9 3.400 0 12.00 0 0.000 2 0.000

Top Short Cutoff Bars 9 3.400 17 4.08 69 0.236 1 0.236

9 3.400 17 4.08 69 0.236 1 0.236

Bottom Short Cutoff Bats 9 3.400 17 4.58 78 0.265 1 0.265

9 3.400 17 4.58 78 0.265 1 0.265

Cont. Edge Bars, Long Side 4 0.668 2 12.67 25 0.017 2 0.034

Cont. Edge Bars, Short Side 4 0.668 2 12.67 25 0.017 2 0.034

Corner Crack Bars 4 0.668 4 4.00 16 0.011 4 0.043

' 1.810
Walls Long Horizontal 9 3.400 65 14.00 910 3.094 4 12.376
Short Horizontal 9 3.400 65 14.00 910 3.094 4 12.376

Vertical 4 0.668 124 35.08 4350 2.906 1 2.906
27.658

Floor Long Steel 6 1.502 29 14.50 421 0.632 2 1.263
Short Steel 6 1.502 29 14.50 421 0.632 2 1.263

2.526

TOTAL 31.995

Structure 100

Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463

Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080

Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019

Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520

Diagonal 4 0.668 9 5.00 45 0.030 8 0.240

Footing 5 1.043 12 7A7 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
‘ Vertical 5 1.043 8 .07 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145

TOTAL 3.032




[File Quantities.xls S [o.
Computation [—] !z
|project  Southeast Phoenix Regional Drainage Basin Project |computea BKV [pate 8/6/99
sub FCD PCN 630-01-30 |checkea |pate
Irasx Reinforcement Quantities |sheet 17 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wit.
(Ibs/ft) (ft) (ft) (kips) (kips)
Structure 101
Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019
Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120
Footing 5 1.043 12 .00 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145
TOTAL 2.912
Structure 102
. Roof  Top Bars 6 1502 13 6.67 87  0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019
Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 14 5.67 62 0.065 8 0.520
Diagonal - 4 0.668 9 5.00 45 0.030 4 0.120
Footing 5 1.043 12 AT 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 © 0.072 2 0.145
TOTAL 2.912
Structure 103
Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019
Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120
. Footing 5 1.043 12 717 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 0.047 2 0.095
Horizontal 5 1.043 8 8.67 69 0.072 2 0.145
TOTAL 2.912




|File Quantities.xIs

Job No. INo.
Computation ID 2
< N
[projece  Southeast Phoenix Regional Drainage Basin Project @npuced BKV lDate 8/6/99
Sub FCD PCN 630-01-30 |checkea |pate
|rask Reinforcement Quantities |sneet 18 |og 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wit.
(Ibs/ft) (ft) (ft) (kips) (kips)
Structure 104
Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019
Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal 4 0.668 9 5.00 45 0.030 4 0.120
Footing 5 1.043 12 717 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 3 0.300
Vertical 5 1.043 8 567 45 0.047 3 0.142
Horizontal 5 1.043 8 8.67 69 0.072 3 0.217
TOTAL 3.132
Structure 105
. Roof Top Bars 6 1.502 13 6.67 87 0.130 2 0.260
Bottom Bars 8 2.670 13 6.67 87 0.231 2 0.463
Opening Bars 6 1.502 8 6.67 53 0.080 1 0.080
Corner Crack Bars 4 0.668 8 3.58 29 0.019 1 0.019
Walls Horizontal 5 1.043 9 8.67 78 0.081 8 0.651
Vertical 5 1.043 11 5.67 62 0.065 8 0.520
Diagonal, short 4 0.668 9 5.00 45 0.030 4 0.120
Diagonal, long 4 0.668 9 7.00 63 0.042 4 0.168
Footing 5 1.043 12 747 86 0.090 4 0.359
Holes Diagonal 5 1.043 16 6.00 96 0.100 2 0.200
Vertical 5 1.043 8 5.67 45 1 0.047 2 0.095
] Horizontal 5 1.043 8 8.67 69 0.072 2 0.145
TOTAL 3.080
Structure 106
Roof Top Bars 8 2.670 19 9.67 184 0.490 2 0.981
Bottom Bars 8 2.670 19 9.67 184 0.490 2 0.981
Opening Bars 8 2.670 8 7.00 56 0.150 2 0.299
Corner Crack Bars 6 1.502 8 5.50 44 0.066 2 0.132
Walls Horizontal 5 1.043 14 14.17 198 0.207 8 1.655
Vertical 5 1.043 18 9.08 164 0.171 8 1.364
Diagonal 4 0.668 14 10.00 140 0.094 4 0.374
. Footing 53 1.043 20 747 143 0.149 4 0.598
Holes Diagonal 5 1.043 16 8.00 128 0.134 2 0.267
Vertical 5 1.043 8 9.08 73 0.076 2 0.152
Horizontal 5 1.043 8 14.17 113 0.118 2 0.236
TOTAL 7.039




|File Quantities.xls Job No. |xvo.
Computation H )z
< 9
|project  Southeast Phoenix Regional Drainage Basin Project IComputed BKV lpate 8/6/99
Sub FCD PCN 630-01-30 |checkea [pate
| zask Reinforcement Quantities |shest 19 |os 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (f) () (kips) (kips)
Inlet Structure 1
Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.08 25 0.017 1 0.017
Front Horizontal 4 0.668 2 5.33 11 0.007 1 0.007
Vertical 4 0.668 5 0.97 5 0.003 il 0.003
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Apron 4x4 W1.4xW1.4 0.310 150 1 0.046
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
. Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.394
Inlet Structure 2
Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.08 25 0.017 0.017
Front Horizontal 4 0.668 2 5.33 11 0.007 1 0.007
Vertical 4 0.668 5 1.04 5 0.003 1 0.003
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Apron 4x4 W1.4xW1.4 0.310 150 1 0.046
Holes Diagonal 4 0.668 = 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.394




IFiie Quantities.xls ; Job No. |No.

Computation m

IProject; Southeast Phoenix Regional Drainage Basin Project |Computed BKV IDace 8/6/99
s FCD PCN 630-01-30 |checkea |pate
lrask Reinforcement Quantities |sheet 20 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)

Inlet Structure 3

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031

Sides Horizontal 4 0.668 8 5.67 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051

Back Horizontal 4 0.668 8 5.33 43 0.029 1 0.029
Vertical 4 0.668 5 7.67 38 0.026 1 0.026

Front Horizontal 4 0.668 5 5.33 27 0.018 1 0.018
Vertical 4 0.668 5 4.46 22 0.015 1 0.015

Corners 4 0.668 8 4.00 32 0.021 4 0.086
Apron 4x4 W1.4xW1.4 0.310 150 1 0.046
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 7.67 61 0.041 2 0.082

. Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.530

Inlet Structure 4

Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031
Sides Horizontal 4 0.668 8 567 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051
Back Horizontal 4 0.668 8 5.33 43 0.029 1 0.029
Vertical 4 0.668 5 7.67 38 0.026 1 0.026
Front Horizontal 4 0.668 5 5.33 27 0.018 1 0.018
Vertical 4 0.668 5 4.46 22 0.015 1 0.015
Apron 4x4 W1.4xW1.4 0.310 150 1 0.046
Corners 4 0.668 8 4.00 32 0.021 4 0.086
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 71.67 61 0.041 2 0.082
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.530




lriie Quantities.xls |gob No. .
Computation H )z
=
|oroject Southeast Phoenix Regional Drainage Basin Project |computea BKV lpate 8/6/99
Sub, FCD PCN 630-01-30 |checkea [pate
| rask Reinforcement Quantities |sheet 21 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (f) (ft) (kips) (kips)
Inlet Structure 5
Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.67 23 0.015 2 0.031
Sides Horizontal 4 0.668 8 5.67 45 0.030 2 0.061
Vertical 4 0.668 5 7.67 38 0.026 2 0.051
Back Horizontal 4 0.668 8 5.33 43 0.029 1 0.029
Vertical 4 0.668 5 7.67 38 0.026 1 0.026
Front Horizontal 4 0.668 4 5.33 21 0.014 1 0.014
Vertical 4 0.668 5 3.42 17 0.011 1 0.011
Corners 4 0.668 8 4.00 32 0.021 4 0.086
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 7.67 61 0.041 2 0.082
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.477
Ingtructure 6
Wings Horizontal 4 0.668 8 2.50 20 0.013 2 0.027
Vertical 4 0.668 3 7.25 22 0.015 2 0.029
Sides Horizontal 4 0.668 8 7.67 61 0.041 2 0.082
Vertical 4 0.668 5 7.25 36 0.024 2 0.048
Back Horizontal 4 0.668 8 6.67 53 0.036 1 0.036
Vertical 4 0.668 5 7.25 36 0.024 1 0.024
Front Horizontal 4 0.668 2 6.67 13 0.009 1 0.009
Vertical 4 0.668 5 0.92 5 © 0.003 1 0.003
Corners 4 0.668 8 4.00 32 0.021 4 0.086
Horizontal 4 0.668 4 6.67 27 0.018 2 0.036
TOTAL 0.379




[File Quantities.xls : Job No. o

Computation m

IProject Southeast Phoenix Regional Drainage Basin Project |computea  BKV [Date 8/6/99
Sub FCD PCN 630-01-30 |checkea |pate
| rask Reinforcement Quantities |sheet 22 |os 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (/) () (kips) (kips)

Outlet Structure 1

Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.08 25 0.017 2 0.034
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.08 25 0.017 1 0.017
Front Horizontal 4 0.668 2 5.33 1 0.007 1 0.007
Vertical 4 0.668 5 0.92 5 0.003 1 0.003
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.347
Ot”t Structure 2
Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.08 15 0.010 2 0.020
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical - 4 0.668 5 5.08 25 0.017 2 - 0.034
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.08 25 0.017 1 0.017
Front Horizontal 4 0.668 3 5.33 16 0.011 1 0.011
Vertical 4 0.668 5 1.22 6 " 0.004 1 0.004
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.08 41 0.027 2 0.054
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.352




lriie Quantities.xls : |sob wo. |vo..

Computation m

IProject Southeast Phoenix Regional Drainage Basin Project IComputed BKV lDate 8/6/99
Sub FCD PCN 630-01-30 |checkea |pate
|rask Reinforcement Quantities [sheet 23 oz 34
# of Total # of
Description Size Weight Bars Length TotalLF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)
Outlet Structure 3
Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.7 16 0.010 2 0.021
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.17 26 0.017 2 0.035
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.17 26 0.017 1 0.017
Front Horizontal 4 0.668 4 5.33 21 0.014 1 0.014
Vertical 4 0.668 5 3.26 16 0.011 1 0.011
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 547 41 0.028 2 0.055
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.364
Outret Structure 4
Wings Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.17 16 0.010 2 0.021
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical - 4 0.668 5 5.17 26 0.017 2 0.035
Back Horizontal 4 0.668 6 533 32 0.021 1 0.021
Vertical 4 0.668 5 5.17 26 0.017 1 0.017
Front Horizontal 4 0.668 4 5.33 21 0.014 1 0.014
Vertical 4 0.668 5 3.26 16 "~ 0.011 1 0.011
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 547 41 0.028 2 0.055
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.364




INo‘

|riie Quantities.xls Job No.
Computation H ) 2
Tl
|project  Southeast Phoenix Regional Drainage Basin Project [cOmputed BKV IDate 8/6/99
Sub FCD PCN 630-01-30 |checkea |pate
| rask Reinforcement Quantities |sheet 24 oz 34
# of Total # of
Description Size Weight Bars Length Total LF Weight Locations Total Wt.
(Ibs/ft) (ft) (ft) (kips) (kips)
Outlet Structure 5
Wings  Horizontal 4 0.668 6 2.50 15 0.010 2 0.020
Vertical 4 0.668 3 5.67 17 0.011 2 0.023
Sides Horizontal 4 0.668 6 5.67 34 0.023 2 0.045
Vertical 4 0.668 5 5.67 28 0.019 2 0.038
Back Horizontal 4 0.668 6 5.33 32 0.021 1 0.021
Vertical 4 0.668 5 5.67 28 0.019 1 0.019
Front Horizontal 4 0.668 1 5.33 5 0.004 1 0.004
Vertical 4 0.668 5 0.67 3 0.002 1 0.002
Corners 4 0.668 6 4.00 24 0.016 4 0.064
Holes Diagonal 4 0.668 4 6.00 24 0.016 2 0.032
Vertical 4 0.668 8 5.67 45 0.030 2 0.061
Horizontal 4 0.668 4 5.33 21 0.014 2 0.029
TOTAL 0.357
Ol@‘ Apron for Inlet Structures 5 and 6
Apron 4x4 W4.7xW4.7  1.020 361 1 0.368
TOTAL 0.368
Inlet for Temporary Ditch
Apron 4x4 W4.7xW4.7  1.020 868 1 0.885
TOTAL 0.885
Transition for Low Flow Channel
Apron 4x4 W4.7xW4.7  1.020 1937 1 1.976
TOTAL 1.976
Low Flow Channel
Apron 4x4 W4.7xW4.7  1.020 9248 1 9.433
TOTAL 9.433
Access Ramp
Apron 4x4 W4.7xW4.7  1.020 4936 1 5.035
TOTAL 5.035







|Fize Quantities.xIs _ Job No. [o.

Computation I—DR

|pxoject _Southeast Phoenix Regional Drainage Basin Project |computea  BKV |pate 8/6/99
-« FCD PCN 630-01-30 |checkea lpate
l’I‘ask Structural Excavation |Sheet 25 Iof 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Spillway Walls
Wall1  Footing Neatline 8.00 5.75  46.00 0.00 10 0 0.00
+ 18" width 8.00 8.756  70.00 1.00 10 700  25.93
Key 8.00 1.00 8.00 1.00 10 80 2.96
Panel 1 toe bottom + 18" 8.00 3.33  26.67
top (0.75:1) 8.00 4,08 32.67 1.00
Average 29.67 1.00 1 30 1.10
heel bottom + 18" 8.00 5.42  43.33
top (0.75:1) 8.00 9.89 79.15 5.97
Average 61.24 5.97 1 366 13.54
Panel 11 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.08 32.67 1.00
Average 29.67 1.00 1 30 1.10
heel bottom + 18" 8.00 .42 43.33
top (0.75:1) 8.00 10.42 83.38 6.68
Average 63.36 6.68 1 423 15.66
‘ Panel 12 toe bottom + 18" 8.00  3.33 26.67
top (0.75:1) 8.00 4.59 36.69 1.67
Average 31.68 1.67 1 53 1.96
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.39 83.08 6.63
Average 63.21 6.63 1 419 15.51
\\ Panel 13 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1.67
SO Average 31.66  1.67 1 53  1.95
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.34 82.72 6.57
N Average 63.03 6.57 1 414  156.33
N Panel 14 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 1 53 1,95
S heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.30 82.36 6.51
Average 62.85 6.51 1 409 15.14
Panel 15 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.59  36.69 1.67
Average 31.68 1.67 1 53 1.96
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.26  82.06 6.46
Average 62.70 6.46 1 405  14.99
‘ Panel 16 toe bottom + 18" 8.00  3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 1 53 1.95
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.21 81.67 6.39
Average 62.50 6.39 1 399 14.79




|rize Quantities.xls . Job No. [xo.

Computation I—DR

|Project Southeast Phoenix Regional Drainage Basin Project |Computed BKV |Date 8/6/99
ect FCD PCN 630-01-30 |checkea |pate
ITask Structural Excavation [sheet 26 Iof 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft3) (ft) Locations  (cu. ft)  (cu. yds)
Panel 17 toe bottom + 18" 8.00 3.33  26.67
top (0.75:1) 8.00 4.58 36.66 1.67
Average 31.66 1.67 1 b3 1.95
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.16  81.28 6.33
Average 62.31 6.33 1 394 14.60
Panel 18 toe bottom + 18" 8.00 3.38 26.67
top (0.75:1) 8.00 459  36.69 1.67
Average 31.68 1.67 1 53 1.96
heel bottom + 18" 8.00 5.42  43.33
top (0.75:1) 8.00 10.12  80.98 6.28
Average 62.16 6.28 1 390 14.45
Panel 19 toe bottom + 18" 8.00 3.33 26.67
top (0.75:1) 8.00 4.58 36.66 1:67
Average 31.66 1:67 1 53 1.95
heel bottom + 18" 8.00 5.42 43.33
top (0.75:1) 8.00 10.08 80.62 6.22
Average 61.98 6.22 L 3856 14.27
TOTAL 5265 195.00
. Wall 2 Footing Neatline 8.00 6.75 54.00 0.00 2 0 0.00
+ 18" width 8.00 9.76  78.00 1.00 2 156 5.78
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 2 toe bottom + 18" 8.00 3.83 30.67 0.00
top (0.75:1) 8.00 4.58 36.67 1.00
Average 33.67 1.00 1 34
heel bottom + 18" 8.00 5.92 47.33
top (0.75:1) 8.00 11.85 94.79 7.91
Average 71.06 7.91 1 562
Panel 10 toe bottom + 18" 8.00 3.83 30.67
top (0.75:1) 8.00 5.27 42.16 1.92,
Average 36.41 1.92 1 70 2.58
heel bottom + 18" 8.00 5.92 47.33
top (0.75:1) 8.00 12.09 96.71 8.23
Average 72.02 8.23 1 b93  21.95
TOTAL 768 30.917




|pize Quantities.xls 4 Job ‘No. o

Computation m

|pxoject  Southeast Phoenix Regional Drainage Basin Project |computea BKV |oate 8/6/99
ect FCD PCN 630-01-30 |checkea [pate
| rask Structural Excavation [sheet 27 |os 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations (cu. ft) (cu. yds)
Wall 3  Footing Neatline 8.00 8.50 68.00 0.33 2 45 1.68
+ 18" width 8.00 11.50 92.00 1.00 2 184 6.81
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 3 toe bottom + 18" 8.00 4.33 34.67 0.00
top (0.75:1) 8.00 5.08 40.67 1.00
Average 37.67 1.00 1 38
heel bottom + 18" 8.00 7.17 57.33
top (0.75:1) 8.00 14.55 116.43 9.856
Average 86.88 9.856 1 856
Panel 9 toe " bottom + 18" 8.00 4.33 34.67
top (0.75:1) 8.00 6.58 52.67 3.00
Average 43.67 3.00 1 131 4.85
heel bottom + 18" 8.00 7.17 57.33
top (0.75:1) 8.00 14.88 119.07 10.29
Average 88.20 10.29 1 908 33.62
Footing Neatline 6.00 8.50 51.00 0.33 1 17 0.63
+ 18" width 6.00 11.50 69.00 1.00 1 69 2.56
Key 6.00 1.00 6.00 1.00 1 6 0.22
’ Panel 4 toe bottom + 18" 8.00 4.33 34.67
top (0.75:1) 8.00 5.08 40.67 1.00
Average 37.867 1.00 1 38 1.40
heel bottom + 18" 8.00 7.17 57.33
top (0.75:1) 8.00 15.82 126.57 11.54
Average 91.95 11.54 1 1061 39.30
TOTAL ) 2269 91.66
Wall4  Footing Neatline 6.39 9.75 62.26 0.33 2 42 1.54
+ 18" width 6.39 12.75 81.41 1.00 2 163 6.03
Key 6.39 1.00 6.39 1.00 2 13 0.47
Panel 5 toe bottom + 18" 6.39 4.83 30.86
top (0.75:1) 6.39 5.58 35.65 1.00
Average 33.26 1.00 1 33 1.23
heel bottom + 18" 6.39 6.92 44.17
top (0.75:1) 6.39 16.70 106.62 13.04
Average 75.39 13.04 i 983 36.41
Footing Neatline 8.00 9.75 78.00 0.33 2 52 1.93
+ 18" width 8.00 12.75 102.00 1.00 2 204 7.56
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 8 toe bottom + 18" 8.00 4.83 38.67
top (0.75:1) 8.00 7.08 56.67 3.00
Average 47.67 3.00 1 143 5.30
heel bottom + 18" 8.00 6.92 55.33
. top (0.75:1) 8.00 16.18 129.43 12.35
Average 92.38 12.35 1 1141 42.26
TOTAL 1505 103.317




[pize Quantities.xls . Job No. |o.

Computation I{)R

|pxoject _Southeast Phoenix Regional Drainage Basin Project |computea BKV |pate 8/6/99
ct ___FCD PCN 630-01-30 |checkea |pate
| rask Structural Excavation [sheet 28 oz 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft3) (ft) Locations  (cu. ft)  (cu. yds)
Wall 5 Footing Neatline 8.00 12.50 100.00 1.00 2 200 7.41
+ 18" width 8.00 15.50 124.00 1.00 2 248 9.19
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 6 toe bottom + 18" 8.00 5.83 46.67 0.00
top (0.75:1) 8.00 6.58 52.67 1.00
Average 49.67 1.00 1 50
heel bottom + 18" 8.00 9.67 77.33
top (0.75:1) 8.00 20.76 166.07 14.79
Average 121.70 14.79 1 1800
Panel 7 toe bottom + 18" 8.00 5.83 46.67
top (0.75:1) 8.00 8.08 64.67  3.00
Average 55.67 3.00 1 167 6.19
heel bottom + 18" 8.00 9.67 77.33
top (0.75:1) 8.00 20.47 163.79  14.41
Average 120.56 14.41 1 1737 64.35
TOTAL 23174 87.72
TOTAL FOR 1 WALL 509
' TOTAL FOR BOTH WALLS 7077
Overflow Weir Structure
Neat line around floor 11.00 13.00 143.00 0.00 1 0 0.00
Footing + 18" each side 14.00 16.00 224.00
At Gorund Surface (2:1) h= 12.50 20.25 22.25 450.56
Average Area - 337.28 12.50 1 4216 156.15
TOTAL 421716 156.15

Water Quality Pump Station

Neat line around floor 12.00 14.00 168.00 1.00 1 168 6.22
Footing + 18" each side 15.00 17.00 255.00 ’

* At Gorund Surface (2:1) h= 33.00 31.60 33.50 1055.25
Average Area 655.13  33.00 1 21619 800.71
TOTAL 21787 806.93

Evacuation Pump Station

Neat line around floor 12.00 12.00 144.00 1.00 1 144 5.33
Footing + 18" each side 15.00 15.00 225.00
At Gorund Surface (2:1) h= 34.00 32.00 32.00 1024.00
Average Area 624.50 34.00 1 21233  786.41
TOTAL 21377 791.74

Structure 100

‘ Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) h= 19.76  20.54  20.54 421.96
Average Area 267.87 19.75 1 5290 195.94

TOTAL 5290 1795.94




|

|Fize Quantities.xls Job No.
Computation H_) 2
-~
Lp;r_oject Southeast Phoenix Regional Drainage Basin Project |Computed BKV [Date 8/6/99
ect FCD PCN 630-01-30 |checkea [pate
| rask Structural Excavation |sheet 29 log 34
Description Length  Width Area Depth Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Structure 7101
Neat line around floor 7.67 1.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) 2413 22.73 22.73 516.73
Average Area 315.25 24.13 1 7607 281.74
TOTAL 7607 281.74
Structure 102
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) 9.12 15.23 15.23 231.85
Average Area 172.81 9.12 1 1576  58.37
TOTAL 1576 58.37
Structure 103
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) 9.12 15.23 15.23 231.85
. Average Area 172.81 9.12 1 1576 58.37
TOTAL 1576 58.37
Structure 104
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) 10.09 15.71 15.71 246.86
Average Area 180.32 10.09 1 1819 67.39
TOTAL 1879 67.39
Structure 105
. Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (2:1) 26.51 23.92 23.92 b572.25
Average Area 343.01 26.51 1 9093 336.79
TOTAL 9093 336.79
Structure 106
Neat line around floor 12.50 13.50 168.75 0.00 1 0 0.00
Footing + 18" each side 15.50 16.50 255.75
At Gorund Surface (2:1) 23.75 27.38 28.38 776.77
Average Area 516.26 23.75 1 12261 454.12

TOTAL

712267 454.12







|Fite Quantities.xIs . Job No. .

Computation I—DR

lﬂaject Southeast Phoenix Regional Drainage Basin Project |Ccmputed BKV |Data 8/6/99
ect FCD PCN 630-01-30 |checkea lpate
| rask Structural Backfill Isheet 30 Iof 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Spillway Walls
Wall1  Footing Neatline 8.00 5.75  46.00 0.00 10 0 0.00
+ 18" width 8.00 8.75 70.00 1.00 10 700  25.93
Key 8.00 1.00 8.00 1.00 10 80 2.96
Panel 1 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33  26.67 1.00
Average 26.67 1.00 1 27 0.99
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 5.97
Average 43.33 5.97 = 1 259 9.58
Panel 11 toe bottom + 18" 8.00 3.38 26.67
top (1:1) 8.00 3.33 26.67 1.00
Average 26.67 1.00 1 27 0.99
heel bottom + 18" 8.00 5.42  43.33
top (1:1) 8.00 5.42 43.33 6.68
Average 43.33 6.68 1 289 10.71
. Panel 12 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 1 45 1.65
heel bottom + 18" 8.00 5.42 43.33
k top (1:1) 8.00 5.42  43.33 6.63
R % Average 43.33 6.63 1 287  10.63
x| Panel 13 toe bottom + 18" 8.00 3.33  26.67
top (1:1) 8.00 3.33 26.67 1.67
\ Average 26.67 1.67 1 44 1.64
. heel bottom + 18" 8.00 5.42  43.33
top (1:1) 8.00 5.42  43.33 6.57
%‘ Average 43.33 6.567 1 284 10.54
Panel 14 toe bottom + 18" 8.00 3.33 * 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 1 44 1.64
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.51
Average 43.33 6.51 1 282 10.44
Panel 15 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33 26.67 1.67
Average 26.67 1.67 1 45 1.65
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.46
Average 43.33 6.46 1 280 10.36
. Panel 16 toe bottom + 18" 8.00  3.33 26.67
top (1:1) 8.00 3.33  26.67 1.67
Average 26.67 1.67 1 44 1.64
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.39

Average 43.33 6.39 1 277 10.26




|File Quantities.xls |7ob wo. |vo.
Computation I—D 2
8
project _Southeast Phoenix Regional Drainage Basin Project |Computed BKV lDate 8/6/99
ect FCD PCN 630-01-30 |checked [pate
| rasi Structural Backfill |sheet 31 |os 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Panel 17 toe bottom + 18" 8.00 3.33  26.67
top (1:1) 8.00 3.33 26.67 167
Average 26.67 1.67 1 44 1.64
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.33
Average 43.33 6.33 1 274 10.15
Panel 18 toe bottom + 18" 8.00 3:33 26.67
top (1:1) 8.00 3.33  26.67 1.67
Average 26.67 1.67 1 45 1.65
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.28
Average 43.33 6.28 1 272 10.07
Panel 19 toe bottom + 18" 8.00 3.33 26.67
top (1:1) 8.00 3.33  26.67 1.67
Average 26.67 1.67 1 44 1.64
heel bottom + 18" 8.00 5.42 43.33
top (1:1) 8.00 5.42 43.33 6.22
Average 43.33 6.22 1 269 9.97
TOTAL 3962 146.75
. Wall2  Footing Neatline 8.00 6.75 54.00 0.00 2 0 0.00
+ 18" width 8.00 9.75 78.00 1.00 2 156 5.78
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 2 toe bottom + 18" 8.00 3.83 30.67 0.00
top (1:1) 8.00 3.83 30.67 1.00
Average 30.67 1.00 1 31
heel bottom + 18" 8.00 5.92 47.33
top (1:1) 8.00 5.92 47.33 7.91
Average 47.33 7.91 1 374
Panel 10 toe bottom + 18" 8.00 3.83 30.67
top (1:1) 8.00 3.83  30.67 1.92-
Average 30.67 1.92 1 59 2.18
heel bottom + 18" 8.00 .92 47.33
top (1:1) 8.00 5.92 . 47.33 8.23
Average 47.33 8.23 1 390 14.43
TOTAL 577 22.97




[Fite Quantities.xls . IJob No . |vo.

Computation I—DR

|P_rcject Southeast Phoenix Regional Drainage Basin Project IComputed BKV lDate 8/6/99
ect FCD PCN 630-01-30 |checkea lpate
| rask Structural Backfill sheet 32 los 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft?) (ft) Locations (cu. ft) (cu. yds)
Wall 3  Footing Neatline 8.00 8.50 68.00 0.33 2 45 1.68
+ 18" width 8.00 11.560 92.00 1.00 2 184 6.81
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 3 toe bottom + 18" 8.00 4.33 34.67 0.00
top (1:1) 8.00 4.33 34.67 1.00
Average 34.67 1.00 1 35
heel bottom + 18" 8.00 717 57.38
top (1:1) 8.00 A7 57.33 9.85
Average 57.33 9.85 1 565
Panel 9 toe bottom + 18" ~.8.00 4.33 34.67
top (1:1) 8.00 4.33 34.67 3.00
Average 34.67 3.00 1 104 3.85
heel bottom + 18" 8.00 7.17 h7.33
top (1:1) 8.00 7.17 57.38 10.29
Average 57.33 10.29 1 590  21.85
Footing Neatline 6.00 8.50 51.00 0.33 1 17 0.63
+ 18" width 6.00 11.60  69.00 1.00 1 69 2.56
Key 6.00 1.00 6.00 1.00 1 6 0.22
. Panel 4 toe bottom + 18" 8.00 4.33 34.67
top (1:1) 8.00 4.33 34.67 1.00
» Average 34.67 1.00 1 35 1.28
heel bottom + 18" 8.00 7.17 57.33
top (1:1) 8.00 7.17 57.33 11.54
Average 57.33 11.54 1 662  24.50
TOTAL ) 7631 63.98
Wall4  Footing Neatline 6.39 9.75  62.26 0.33 2 42 1.54
+ 18" width 6.39 12.756 81.41 1.00 2 163 6.03
Key 6.39 1.00 6.39 1.00 2 13 0.47
Panel 5 toe bottom + 18" 6.39 4.83 30.86 .
top (1:1) 6.39 4.83 30.86 1.00
Average 30.86 1.00 1 31 1.14
heel bottom + 18" 6.39 6.92 44.17
top (1:1) 6.39 6.92 44.17 13.04
Average 44.17 13.04 1 576 21.38
Footing Neatline 8.00 9.75 78.00 0.33 2 52 1.93
+ 18" width 8.00 12.75 102.00 1.00 2 204 7.56
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 8 toe bottom + 18" 8.00 4.83 38.67
top (1:1) 8.00 4.83 38.67 3.00
Average 38.67 3.00 1 116 4.30
heel bottom + 18" 8.00 6.92 55.33
. top (1:1) 8.00 6.92 55.33 12.35
Average 55.33 12.35 1 683 25.31




[Fize Quantities.xIs ; |5ob wo. o

Computation HDR

|E<£ject Southeast Phoenix Regional Drainage Basin Project |computea BKV |bace 8/6/99
oct FCD PCN 630-01-30 letsckea [pate
ITask Structural Backfill Isheet 33 Iof 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft?) (ft) Locations  (cu. ft)  (cu. yds)
Wall5  Footing Neatline 8.00 12.50 100.00 1.00 2 200 7.41
+ 18" width 8.00 15.50 124.00 1.00 2 248 9.19
Key 8.00 1.00 8.00 1.00 2 16 0.59
Panel 6 toe bottom + 18" 8.00 5.83 46.67 0.00
top (1:1) 8.00 5.83 46.67 1.00
Average 46.67 1.00 1 47
heel bottom + 18" 8.00 9.67 77.88
top (1:1) 8.00 9.67 77.33 14.79
Average 77.33 14.79 1 1144
Panel 7 toe bottom + 18" 8.00 5.83 46.67
top (1:1) 8.00 5.83 46.67 3.00
Average 46.67 3.00 1 140 5.19
heel bottom + 18" 8.00 9.67 77.33
top (1:1) 8.00 9.67 77.33 14.41
Average 77.33 14.41 1 1114 41.27
TOTAL 1654 63.64
TOTAL FOR 1 WALL 368
. TOTAL FOR BOTH WALLS 735
Overflow Weir Structure s
Neat line around floor 11.00 13.00 143.00 1.00 1 143 5.30
Footing + 18" each side 14.00 16.00 224.00
At Gorund Surface (1:1) h= 12.50 14.00 16.00 224.00
Average Area - 224.00 12.50 1 2800 103.70
TOTAL 2943 109.00

Water Quality Pump Station

Neat line around floor 12.00 14.00 168.00 1.00 1 168 6.22
Footing + 18" each side 15.00 17.00 255.00 \

"~ At Gorund Surface (1:1) h= 33.00 15.00 17.00 255.00
Average Area 255.00 33.00 1 8415 311.67
TOTAL 8583 317.89

Evacuation Pump Station

Neat line around floor 12.00 12.00 144.00 1.00 1 144 5.33
Footing + 18" each side 15.00 15.00 225.00
At Gorund Surface (1:1) h= 34.00 15.00 15.00 225.00
Average Area 225.00  34.00 1 7650 283.33
TOTAL 7794 288.67

Structure 700

. Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) h= 19.75 10.67 10.67 113.78
Average Area 113.78 19.756 1 2247 83.23

TOTAL 2247 8323




|File

Quantities.xls

lJob No.

INc.

Computation I—D 2
< N
project Southeast Phoenix Regional Drainage Basin Project IComputed BKV IEe 8/6/99
oct FCD PCN 630-01-30 |checkea [pate
|'I‘ask Structural Backfill lsheet 34 Iof 34
Description Length  Width Area Depth # of Volume
(ft) (ft) (ft2) (ft) Locations  (cu. ft)  (cu. yds)
Structure 101
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) 2413 10.67 10.67 113.78
Average Area 113.78  24.13 1 2745 101.68
TOTAL 2745 101.68
Structure 102
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) 9.12 10.67 10.67 113.78
Average Area 113.78 9.12 1 1038  38.43
TOTAL 7038 38.43
Structure 7103
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) 9.12 10.67 10.67 113.78
. Average Area 113.78 9.12 1 1038 38.43
TOTAL 7038 38.43
Structure 104
Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) 10.09 10.67 10.67 113.78
Average Area 113.78 10.09 1 1148 42.52
TOTAL 1148 42.52
~ Structure 105
. Neat line around floor 7.67 7.67 58.78 0.00 1 0 0.00
Footing + 18" each side 10.67 10.67 113.78
At Gorund Surface (1:1) 26.51 10.67 10.67 113.78
Average Area 113.78  26.51 1 3016 111.71
TOTAL 3016 111.71
Structure 106
Neat line around floor 12.50 13.50 168.75 0.00 1 0 0.00
Footing + 18" each side 15.50 16.50 255.75
At Gorund Surface (1:1) 23.75 15.50 16.50 255.75
Average Area 255.75 23.75 1 6074 224.97
TOTAL 6074 224.97






[File Spillway Wall, 8.33'.xls . Job No 00173-097-044 INO.

Computation ID?

|project 48th street Detention Basin |Compute BKV |Eate 8/6/99
lct Spillway Retaining Wall |checked [pate
|Task 8'-4" foot wall #1 Eee': 1 [Of 8
GEOMETERY:
Wall Height 8.33 ft
Wall Thickness (top) 14.00 in
Wall Thickness (bottom) 14.00 in
Wall Cover 2.00 in
d 12.00 in
Toe Length 1.83 ft
Toe Thickness 12.00 in
Design Toe Cover 3.00 in
Soil Height on toe 0.00 ft
barrier
Heel Length 2.75 ft
Heel Thickness 12.00 in
Design Heel Cover 2.00 in
Total Footing Length 5.75 ft
Total Wall Height 9.33 ft
Barrier Width 0 in
Barrier Height 0 in |
. LOADING:
Surcharge 0.300 kips toe heel
Eqg. soil height 3.00 ft I
Barrier Weight 0.000 kips
Barrier Impact Load 0.000 Kkip/ft at top of wall
Barrier Impact Load Adjusted for Wall Height 0.000 Kip/ft at base of wall
MATERIAL PROPERTIES:
fy 60.000 ksi
Es 2.90E+07 psi
fe 3.000 ksi
Unit weight of concrete 0.145 kip/ftr3:
Ec wcM .5 33\fc = 3.16E+06 psi "
fe , 1350 psi =
fs 20000 psi e
n 9.189
Unit weight of sail 0.100 kip/ft*3
Horizontial earthquake acceleration (kh) 0.040 g
Vertical earthquake acceleration (kv) 0.027 g
f 28.30 °
b 90.00 °
| a 0.00 °
g 35.00 °
Coefficient of Sliding Friction (p) 0.50
. sin?(b+f)
Ka= sin(f+g) * sin(f-a) 'z 2
(sin?(b) * sin(b-g) | 1+ = 0.320

sin(b-g) * sin(a+b)

Kae = Ka + 3/4 kh = 0.350




Eile Spillway Wall, 8.33".xls . Job No. 00173-097-044 INOA

Computation I_sz

Computed BKV |Date 8/6/99

Eroject 48th street Detention Basin

t Spillway Retaining Wall lChecked |Date
ITask Overturning and Shear - Case 1 lsheet 2 of 8
OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor  Force Moment
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Soil 1.395  3.111 4.340 1.69 2357 7.334
Surcharge 0.897 4.667 4,185 217  1.947 9.085
Barrier Impact 0.000 9.333 0.000 217 0.000 0.000
Total per foot of wall 2.292 Mo = 8.524 4.304 16.419
Righting Moment: (Mr) per foot of wall
Lever Load Factored
Force Arm Moment Factor  Force Force
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Footing 0.834 2.875 2.397 1.300 1.084 3.116
Wall Taper 0.000 1.833 0.000 1.300 0.000 0.000
Wall 1.410 2.417 3.407 1.300 1.833 4.429
Barrier 0.000 3.000 0.000 1.300 0.000 0.000
Surcharge 0.825 4.375 3.609 2171 1.791 7.836
Soil 2.292 4,375 10.026 1.300 2.979 13.034
‘ Total per foot of w Rv =" 5360 Mr = 19.439 7.687 28.415
Factor of Safety against Overturning: Mr / Mo 2.28 >2.0 OK
SLIDING:
Force
Forces Causing Sliding: (Vs) Cause (kips)
Soail 1.395
Surcharge 0.897
Total per foot of wall 2.292
Force
Forces Resisting Sliding: (Vr) Cause (kips)
Footing 0.834
Wall Taper 0.000
Wall 1.410
Surcharge 0.825
Soil 2.292
Total per foot of wall 5.360

. Factor of Safety against Sliding: pVr/Vs= 4147 <15 KEY REQUIRED




] IFile Spillway Wall, 8.33".xIs . Job No. 00173-097-044

Computation

project 48th street Detention Basin
ct Spillway Retaining Wall

|Task Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv) 5,360 Ibs
Location of Resultant Force from the toe of the footing (x) (Mr-Mo)/Rv = 2.04 feet

Soil Pressure =-Rv/A+Mc/| Area for 1 foot strip, A = 5.75 ft?
1=112bh*3 = 15.84 ft™4

¢ = Footing width / 2 = 2.88 ft

M =Rv * (Footing width / 2-x) = 4,495 Ib-ft

-RV/A= -932 psf

Mc/l= 816 psf

Toe Pressure -Rv/A-Mc/l= -1,748 psf
Heel Pressure -Rv/A+Mc/l= -116 psf

|No .
PR
|Compute BKV IDate 8/6/99
lChecked IDate
lSheet 4 IOf 8

OK - Inside middle 1/3



|File Spillway Wall, 8.33".xls i |gob 0. 00173-097-044 |No.
Computation I Dv{
-
project 48th street Detention Basin ICompute BKV IData 8/6/99
ect Spillway Retaining Wall |checkea [pate
ITask Stem Design, LFD lsheet 5 |of 8
LATERIAL FORCES:
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (Kipeft)
Static Sl 1.112 x 1700 = 1.890 x 2778 = 5.251
Surcharge 0.801 x 1700 = 1361 x 4167 = 5.671
Impact on Rail 0.000 x 1700 = 0.000 x 8333 = 0.000
Total 1.913 3.251 10.922
Sesmic  Soil 1.184 x 1700 = 2012 x 4167 = 8.385
Soil Interia 0.092 x 1.700 = 0.156 x 4.167 = 0.649
Barrier Interia 0.000 x 1700 = 0.000 x 8333 = 0.000
Wall Interia 0.056 x 1.700 = 0.096 x 4.167 = 0.399
Wall Taper Interia 0.000 x 1700 = 0.000 x 2778 = 0.000
Total 1.332 2.264 9.433
Reduced (3/4) 0.999 1.698 7.075
Design Shear and Moment 3.251 kips 10.922 kip-ft
CHECK SHEAR AT BASE OF STEM:
d Stem Width - cover - 1/2 Bar diameter = 11.69 in
¢V 92V fobd = 13.059 kips 3.2514 kips  OK
DESIGN STEM FOR MOMENT:
Rn Mu / ¢bd? = 88.843
preg 0.85fc/fy (1-V(1-2Rn/0.85 fc)) = 0.00151
pmin 0.00333
4/3 preq 0.00201
pused . 0.00201
As required pbd = 0.282 in?
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0310 in* OK 110%
Temp & Shrinkage steel:
As required 0.0025bt= 0.420 in?
Inside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
Outside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
As Total 0533 in? OK




IFile Spillway Wall, 8.33'.xls Job No. 00173-097-044 |No.
Computation I Dv-‘-«\.
-
project 48th street Detention Basin ICompute BKV |Date 8/6/99
ct Spillway Retaining Wall IChecked IDate
lTask Heel Design, LFD Design Sheet 6 of 8
LATERIAL FORCES:
Force Factor Load
Cause (kips) (kips)
Static  Soil 2.292 X 1.400 = 3.208
Surcharge 0.825 X 1.400 = 1.155
Footing 0.399 X 1.400 = 0.558
Total 3.515 4.922
Design Shear: 4.922 Kips
Design Moment: Design Shear x Heel Length /2 = 6.767 Kipeft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
¢Ve 92Vfcbd= 10824 kips > 4.9216 kips = OK 220%
DESIGN HEEL FOR MOMENT:
80.120
p 0.85fc/fy (1-V(1-2Rn/0.85fc)) = 00136
pmin 0.00333
413 preq 0.00181
used
. f&s required pbd = 0'000,%?(1) in2
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in? OK 147%
Id provided 33.00 in 25.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.360 in?
Top Face
Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
Bottom Face
Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
. As Total 0.400 in? OK



IFile Spillway Wall, 8.33".xIs X Job No. 00173-097-044 |No.

Computation I_I-)v{
< N
project 48th street Detention Basin Comput BKV lDate 8/6/99
ject Spillway Retaining Wall Iﬂ_ IBate—
ITask Toe Design, LFD ISheet 7 of 8
LATERIAL FORCES:
Using the soil pressures:
Soil pressure at the toe 1.748 kips
Soil Pressure at the front face of the wall 1.228 kips
Soil Pressure at the back face of wall 0.116 Kips
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (kip-ft)
Uniform portion of the pressure 3.205 x 1.700 = 5.448 0.92 4.994
Triangular portion 0.477 x 1.700 = 0.811 0.61 0.495
Total 3.682 6.259 5.489
Design Shear: 6.259 kips
Design Moment: 5.489 kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
$Ve ¢2 febd = 10.824 kips > 6.2586 kips OK 173%
.ESIGN TOE FOR MOMENT:
Rn Mu / ¢bd? = 74.098
P 0.85fc/fy (1-V(1-2Rn/0.85fc)) = 0.00125
pmin 0.00333
43 preq 0.00167
pused 0.00167
As required pbd = 0.194 in?
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in? OK 160%
Id provided 33.00 in 25.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.360 in?
Top Face
Bar size =
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
Bottom Face
‘ Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
As Total 0.400 in? OK




IE’ile Spillway Wall, 8.33".xIs Job No. 00173-097-044 INc.
Computation I_sz
<
project 48th street Detention Basin Compute BKV IDate 8/6/99
s Spillway Retaining Wall |Checked lDate
ITask Summary ASD Isheec 8 Iof 8
VERTICAL WALL MOMENTS:
Moment Reinforcement
Height ~Static Seismicc Max. _ control  stemd  Size @ Spacing  As p As check P max Check
®  (pf) (kipft) (kipf) ©2° (n) # (n)  (in%f) (i)
833 0.000 0.000 0.000 SE/ISMIC 11.69 5 1200 0310 0.0022 0.0000 OK 0.0160 OK
750 0.062 0.077 0077 SEISMIC 11.69 5 1200 0310 0.0022 0.0020 OK 0.0160 OK
667 0269 0176 0.269 STATIC 11.69 5 1200 0310 0.0022 0.0068 OK 0.0160 OK
583 0.652 0.335 0652 STATIC 11.69 5 1200 0310 0.0022 0.0166 OK 0.0160 OK
500 1243 0591 1.243 STATIC 11.69 5 1200 0310 0.0022 0.0316 OK 0.0160 OK
417 2074 0983 2074 STATIC 11.69 5 1200 0.310 0.0022 0.0528 OK 0.0160 OK
333 3176 1547 3176 STATIC 11.69 5 1200 0310 0.0022 0.0809 OK 0.0160 OK
250 4580 2322 4580 STATIC 11.69 5 1200 0310 0.0022 0.1170 OK 0.0160 OK
167 6318 . 3346 6.318 STATIC 11.69 5 1200 0310 0.0022 0.1618 OK 0.0160 OK
083 8422 4655 8422 STATIC 11.69 5 1200 0310 0.0022 02164 OK 0.0160 OK
0.00 10.922 6289 10.922 STATIC 11.69 5 1200 0310 0.0022 0.2819 OK 0.0160 OK
* Seismic is reduced by 4/3 Pmax = 0.75(.85B 4 fc/fy)(87,000/(87000+fy)
Wall Temp & Shrinkage Reinforceing: Size Spacing
Inside Face: 4 9.00 in
Outside Face: 4 9.00 in
Footing Top Reinforcing 5 12.00 in
Footing Bottom Reinforcing: 5 12.00 in
Footing Longitudinal Reinforceing:
Top Face 4 1200 in
Bottom Face 4 1200 in
QUANTITIES:
CONCRETE Description Volume
Wall 0.360
Wall Taper 0.000
Toe 0.068
Heel / Stem Area 0.145
Key (12x12) 0.037
0.610 cubic yd / ft
REINFORCEMENT Description Size Length Number Spacing Weight
(ft) (in) (Ibs)
Wall Cap 4 2083 12.00 1.39
Wall Outside Vertical 5 8875 12.00 9.26
Wall Inside Vertical 5 8875 12.00 9.26
Wall Temp and Shrinkage, Inside Face 4 1.000 12 8.02
Wall Temp and Shrinkage, Outside Fa 4 1.000 12 8.02
Footing, Transverse Top 5 6250 12.00 5.48
Footing, Transverse Bottom 5 5.250 12.00 5.48
Footing, Longitudinal Top 4 12.000 12.00 8.02
. Footing, Longitudinal Bottom 4 12.000 12.00 8.02
Key (12x12) 5 4667 10.00 5.84

68.76 Ibs /ft







Y |Fi1e Spillway Wall, 10.25'.xIs Job No 00173-097-044 |No.
Computation I Dv?
SN
project 48th street Detention Basin ICompute BKV |Date 8/6/99
ject Spillway Retaining Wall |Checked IDate
lTask 10'-3" foot wall #2 ISheet 1 Iot 8
GEOMETERY:
Wall Height 10.25 ft
Wall Thickness (top) 14.00 in
Wall Thickness (bottom) 14.00 in
Wall Cover 2.00 in
d 12.00 in
Toe Length 233 ft
Toe Thickness 12.00 in
Design Toe Cover 3.00 in
Soil Height on toe 0.00 ft
barrier
Heel Length 3.25 ft
Heel Thickness 12.00 in
Design Heel Cover 2.00 in
Total Footing Length 6.75 ft
Total Wall Height 11.25 1t
Barrier Width 0 in
Barrier Height 0 in
. LOADING:
Surcharge 0.300 kips toe heel
Eq. soil height 3.00 ft I I
Barrier Weight 0.000 kips

Barrier Impact Load
Barrier Impact Load Adjusted for Wall Height

0.000 kip/ft at top of wall
0.000 kip/ft at base of wall

MATERIAL PROPERTIES:
fy 60.000 ksi
Es 2.90E+07 psi
fe 3.000 ksi
Unit weight of concrete 0.145 kip/ftra,
Ec wch.5 33Vfc = 3.16E+06 psi
fe 1350 psi
fs 20000 psi
n 9.189
Unit weight of soil 0.100 kip/ft*3
Horizontial earthquake acceleration (kh) 0.040 g
Vertical earthquake acceleration (kv) 0.027 g
f 28.30 °
b 90.00 °
a 0.00 °
g 35.00 °
Coefficient of Sliding Friction () 0.50
‘ sin*(b+f)
Ka = sin(f+g) « sin(f-a) 2 2
(sin?(b) * sin(b-g) | 1+ = 0.320

sin(b-g) * sin(a+b)

Kae = Ka + 3/4 kh = 0.350




|’Fi1e Spillway Wall, 10.25".xIs

Job No. 00173-097-044

INo.

Computation

project 48th street Detention Basin Computed BKV
t Spillway Retaining Wall |Checked
ITask Overturning and Shear - Case 1 |Sheet 2
OVERTURNING:
Overturning Moment: (Mo) per foot of wall:
Lever Load Factored
Force Arm Moment Factor Force  Moment
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Soil 2.027 3.750 7.600 1.69 3425 12.844
Surcharge 1.081 5.625 6.080 217  2.347 13.199
Barrier Impact 0.000 11.250 0.000 217  0.000 0.000
Total per foot of wall 3.107 Mo = 13.679 85,771 26.043
Righting Moment: (Mr) per foot of wall
Lever Load Factored
Force Arm Moment Factor Force Force
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Footing 0.979 3.3%5 3.303 1.300 1.272 4.294
Wall Taper 0.000 2.333 0.000 1.300 0.000 0.000
Wall 1.734 2.917 5.057 1.300 2.254 6.575
Barrier 0.000 3.500 0.000 1.300 0.000 0.000
Surcharge 0.975 5.125 4.997 2171 2117 10.848
Soil 3.331 5.125 17.073 1.300 4.331 22.194
. Total perfootofw RV = 7,019 Mr=  30.430 9.974 43.912
Factor of Safety against Overturning: Mr / Mo 2.22 >2.0 OK
SLIDING:
Force
Forces Causing Sliding: (Vs) Cause (kips)
Soil 2.027
Surcharge 1.081
Total per foot of wall 3.107
Force
Forces Resisting Sliding: (Vr) Cause (kips)
Footing 0.979
Wall Taper 0.000
Wall 1.734
Surcharge 0.975
Soil 3.331
Total per foot of wall 7.019
Factor of Safety against Sliding: pVr/Vs= 143

R

Date 8/6/99
|Date
of 8

<1.5 KEY REQUIRED




|File Spillway Wall, 10.25' xIs ) Job No. 00173-097-044 |No.
Computation m
<
Project 48th street Detention Basin IcOmpuce BKV IDate 8/6/99
becr_ Spillway Retaining Wall |checked IDate
|sheet 4 |oz 8

|Task Soil Pressures

FOOTING SOIL PRESSURES:

Resultant Vertical Force (Rv) 7,019 Ibs
Location of Resultant Force from the toe of the footing (x) (Mr-Mo)/Rv = 2.39 feet

Soil Pressure =-Rv/AxMc/| Area for 1 foot strip, A = 6.75 ft2
1=1/12bh"3 = 25.63 ft™

¢ = Footing width / 2 = 3.38 ft

M= Rv * (Footing width /2 -x) = 6,938 Ib-ft

-Rv/A= -1,040 psf

Mc/l= 914 psf

Toe Pressure -Rv/A-Mc/l= -1,954 psf
Heel Pressure -Rv/A+Mc/l= -126 psf

OK - Inside middle 1/3




lFile Spillway Wall, 10.25".xIs i Job No. 00173-097-044 lNo.
Computation I D?
< N
project 48th street Detention Basin Compute BKV IEe 8/6/99
ect Spillway Retaining Wall |checkea |pate
lTask Stemn Design, LFD Isheet 5 Iof 8
LATERIAL FORCES:
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (kipeft)
Static  Sail 1.682 x 1.700 = 2860 x 3417 = 9.77
Surcharge 0.985 x 1700 = 1674 x 5125 = 8.580
’ Impact on Rail 0.000 x 1.700 = 0.000 x 10.250 = 0.000
! Total 2.667 4.534 18.351
: Sesmic  Soll 1.791 x 1700 = 3.044 x 5125 = 15.603
{ Soil Interia 0.133 x 1.700 = 0.227 x 5125 = 1.161
‘ Barrier Interia 0.000 x 1,700 = 0.000 x 10.250 = 0.000
Wall Interia 0.069 x 1700 = 0.118 x 651256 = 0.604
Wall Taper Interia 0.000 x 1700 = 0.000 x 3417 = 0.000
Total 1.993 3.389 17.368
Reduced (3/4) 1.495 2.542 13.026
Design Shear and Moment 4.534 kips 18.351 Kkip-ft
CHECK SHEAR AT BASE OF STEM:
d Stem Width - cover - 1/2 Bar diameter = 11.56 in
. $Ve 92 fobd = 12.919 kips 45341 kips  OK
DESIGN STEM FOR MOMENT:
Rn Mu/¢bd*= 452518
preg 0.85fc/fy (1-V(1-2Rn/0.85 fc)) = 0.00262
pmin 0.00333
4/3 preq 0.00350
pused ’ 0.00333
As required pbd = 0.463 in?
Bar size 54
Bar Spacing 12.00 in
Bar diameter 0.875 in
Bar Area 0.600 in?
As provided 0.600 in* OK 130%
Temp & Shrinkage steel:
As required 0.0025bt= 0.420 in?
Inside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
Outside Face
Bar size 4
‘ Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
As Total 0533 in* OK




IFile Spillway Wall, 10.25'.xls IJib No. 00173-097-044 |No.
Computation m
.
project 48th street Detention Basin ICompute BKV |Date 8/6/99
ct Spillway Retaining Wall IChecked IDate |
|Task Heel Design, LFD Design ISheec 6 of 8
LATERIAL FORCES:
Force Factor Load
Cause (kips) (kips)
Static  Soil 3.331 1.400 = 4.664
Surcharge 0.975 1.400 = 1.365
Footing 0.471 1.400 = 0.660
Total 4778 6.689
Design Shear: 6.689 kips
Design Moment: Design Shear x Heel Length /2 = 10.869 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
¢Ve ¢2Vfcbd= 40824 kips > 6.6885 kips = OK 162%
DESIGN HEEL FOR MOMENT:
Rn Mu/¢bd*= " 128 682
P 0.85fc/fy (1-V(1-2Rn/0.85fc)) = .00220
pmin 0.00333
4/3 preq 0.00294
‘ pused 0.00294
As required pbd = 0.341 in?
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided - 0.310 in? NO GO 91%
Id provided 39.00 in 25.00 in oK
Temp & Shrinkage steel:
As required 0.0025bt= 0.360 in?
Top Face
Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
Bottom Face
Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
. As provided 0.200 in?
As Total 0.400 in? OK



ITask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

lshaet 7 of 8

IFile Spillway Wall, 10.25".xls Job No. 00173-097-044 INo.
Computation I Dv{
-
project 48th street Detention Basin IComput BKV IDate 8/6/99
ject Spillway Retaining Wall |checkea [pate

Soil pressure at the toe 1.954 kips
Soil Pressure at the front face of the wall 1.322 kips
Soil Pressure at the back face of wall 0.126 kips
Force Factor Load Lever Arm Moment
Cause (kips) (Kips) (ft) (kip-ft)
Uniform portion of the pressure 4558 x 1.700 = 7.749 147 9.041
Triangular portion 0.737 x 1.700 = 1.253 0.78 0.974
Total 5.295 9.002 10.015
Design Shear: 9.002 kips
Design Moment: 10.015 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 9.69 in
¢Ve 92 febd = 10.824 kips > 9.0018 kips OK 120%
.ESIGN TOE FOR MOMENT:
Rn Mu / ¢bd? = 106.577
P 0.85fc/fy (1-V(1-2Rn/0.85 fc)) = 0.00182
pmin 0.00333
43 preq 0.00242
pused 0.00242
As required pbd = 0.281 in?
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in? OK 110%
Id provided 39.00 in 25.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.360 in?
Top Face
Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
Bottom Face
. Bar size 4
Bar Spacing 12.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.200 in?
As Total 0.400 in? OK




|Fize  Spillway Wall, 10.25'.xls Job No. 00173-097-044 |vo.
Computation I_sz
<
project 48th street Detention Basin Compute BKV lDate 8/6/99
s Spillway Retaining Wall w__ L
ITask Summary ASD |Sheet 8 of 8
VERTICAL WALL MOMENTS:
Moment Reinforcement
Height ~ Static Seismic®  Max.  Control  Stemd  Size @ Spacing  As p As check P max Check
f)  (kipft) (kip-R) (kip-ft) C3€ (in) # (n) (in¥f) (ine/f)
1025 0.000 0.000 0.000 SEISMIC 11.69 5 1200 0310 0.0022 0.0000 OK 0.0160 OK
923 0.096 0.131 0.131 SEISMIC  11.69 5 1200 0310 0.0022 0.0033 OK 0.0160 OK
820 0.421 0.305 0421 STATIC 11.69 5 1200 0310 0.0022 0.0107 OK 0.0160 OK
718 1.036 0594 1.036 STATIC 11.69 5 1200 0310 0.0022 0.0263 OK 0.0160 OK
615 1.998 1.067 1.998 STATIC 11.69 5 1200 0.310 0.0022 0.0508 OK 0.0160 OK
513 3366 1794 3366 STATIC 11.69 5 1200 0310 0.0022 0.0858 OK 0.0160 OK
410 5199 2845 5199 STATIC 11.69 5 1200 0310 0.0022 0.1329 OK 0.0160 OK
308 7556 4292 7556 STATIC 11.69 5 1200 0310 0.0022 0.1939 OK 0.0160 OK
205 10.494 6.203 10.494 STATIC 11.69 5 12.00 0.310 '0.0022 0.2707 OK 0.0160 OK
1.03 14.073 8.650 14.073 STATIC 11.56 7 1200 0600 0.0043 0.3693 OK 0.0160 OK
0.00 18351 11.702 18351 STATIC 11.56 7 1200 0.600 0.0043 0.4625 OK 0.0160 OK
* Seismic is reduced by 4/3 Pmax = 0.75(.85B fc/fy)(87,000/(87000+fy )
Wall Temp & Shrinkage Reinforceing: Size Spacing
Inside Face: 4 9.00 in
Outside Face: 4 9.00 in
. Footing Top Reinforcing 5 12.00 in
Footing Bottom Reinforcing: 5 12.00 in
Footing Longitudinal Reinforceing:
Top Face 4 12.00 in
Bottom Face 4 12.00 in
QUANTITIES:
CONCRETE Description Volume
Wall 0.443
Wall Taper 0.000
Toe 0.086
Heel / Stem Area 0.164
Key (12x12) 0.037
0.730 cubic yd / ft
REINFORCEMENT Description Size Length Number Spacing Weight
(ft) (in) (Ibs)
Wall Cap 4 2083 12.00 1.39
Wall Outside Vertical 7 10.792 1200 22.06
Wall Inside Vertical 5 10.792 1200 11.26
Wall Temp and Shrinkage, Inside Face 4 1.000 15 10.02
Wall Temp and Shrinkage, Outside Fa 4 1.000 15 10.02
Footing, Transverse Top 5 6.250 12.00 6.52
Footing, Transverse Bottom 5 6.250 12.00 6.52
' Footing, Longitudinal Top 4 12.000 12.00 8.02
Footing, Longitudinal Bottom 4 12.000 12.00 8.02
Key (12x12) 5 4667 10.00 5.84

89.66 lbs /ft






| |rile  Spillway Wall, 13.33'xls Job No 00173-097-044 [vo.
|

Computation I‘D‘

project 48th street Detention Basin ICompute BKV lDate 8/6/99
bject Spillway Retaining Wall lChecked [Dat:e
|rask 13'-4" foot wall #3 [sneet 1 |gf 8
GEOMETERY:

Wall Height 13.33 1t

Wall Thickness (top) 14.00 in

Wall Thickness (bottom) 14.00 in

Wall Cover 2.00 in

d 12.00 in

Toe Length 2.83 ft

Toe Thickness 16.00 in

Design Toe Cover 3.00 in

Soil Height on toe 0.00 ft

barrier

Heel Length 4.50 ft

Heel Thickness 16.00 in

Design Heel Cover 2.00 in

Total Footing Length 8.50 ft

Total Wall Height 14.67 ft

Barrier Width 0 in

Barrier Height 0 in
. LOADING:

Surcharge 0.300 kips

Eq. soil height 3.00 ft toe I:Tel

Barrier Weight 0.000 kips

Barrier Impact Load 0.000 kip/ft at top of wall

Barrier Impact Load Adjusted for Wall Height 0.000 kip/ft at base of wall

MATERIAL PROPERTIES:

fy 60.000 ksi

Es 2.90E+07 psi

fe 3.000 ksi

Unit weight of concrete 0.145 Kip/ft*3.

Ec weM.533Vfe= 3 16E+06 psi

fe 1350 psi

fs 20000 psi

n 9.189

Unit weight of soil 0.100 kip/ft*3

Horizontial earthquake acceleration (kh) 0.040 g

Vertical earthquake acceleration (kv) 0.027 g

f 28.30 °

b 90.00 °

a 0.00 °

g 35.00 °

Coefficient of Sliding Friction (u) 0.50

. sin?(b+f)

Ka= sin(f+g) « sin(f-a) %2 2

1]

0.320

(sin?(b) * sin(b-g) | 1+
sin(b-g) * sin(a+b)

Kae = Ka + 3/4 kh = 0.350




IFile Spillway Wall, 13.33".xIs . [Job No. 00173-097-044 |No.

Computation I_Dv{

project 48th street Detention Basin Computed BKV |Date 8/6/99
bt Spillway Retaining Wall |Checked |Date
|’I‘ask Overturning and Shear - Case 1 |sheet 2 of 8

OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor Force  Moment
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Soil 3.444 4.889 16.840 1.69 5.821 28.459
Surcharge 1409 7.333 10.333 217  3.059 22.434
Barrier Impact 0.000 14.667 0.000 217  0.000 0.000
Total per foot of wall 4.854 Mo = 27.173 8.880 50.893
Righting Moment: (Mr) per foot of wall
Lever Load Factored
Force Arm Moment Factor  Force Force
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Footing 1.643  4.250 6.984 1.300 2.136 9.079
Wall Taper 0.000 2.833 0.000 1.300 0.000 0.000
Wall 2.256 3.417 7.706 1.300 2.932 10.018
| Barrier 0.000 4.000 0.000 1.300 0.000 0.000
| Surcharge 1.350 6.250 8.438 2171 2.931 18.318
i Soil 6.000 6.250 37.500 1.300 7.800 48.750
‘ P
. Total per foot of w Rv =" 11.249 Mr = 60.628 15.799 86.166
| Factor of Safety against Overturning: Mr /Mo 2.23 >2.0 OK
|
|
|
| SLIDING:
i Force
| Forces Causing Sliding: (Vs) Cause (kips)
Soil 3.444
1 Surcharge 1.409
|
1 Total per foot of wall 4.854
|
|
| Force
| Forces Resisting Sliding: (Vr) Cause (kips)
l Footing 1.643
| Wall Taper 0.000
| Wall 2.256
| Surcharge 1.350
} Soil 6.000
} Total per foot of wall 11.249
\
1 Factor of Safety against Sliding: pVr/Vs= 41 <1.5 KEY REQUIRED
\
\
|
|




|Fite Spillway Wall, 13.33".xIs . Job No. 00173-097-044 No.

Computation ID‘

lProj ect 48th street Detention Basin LCompute BKV IDate 8/6/99
ct Spillway Retaining Wall |Checked IDate
|rask Soil Pressures |sheet 4 |0f 8
FOOTING SOIL PRESSURES:
Resultant Vertical Force (Rv) 11,249 Ibs
Location of Resultant Force from the toe of the footing (x) (Mr-Mo)/Rv = 2.97 feet OK - Inside middle 1/3
Soil Pressure =-Rv/A+Mc/| Area for 1 foot strip, A = 8.50 ft?
1=1/12 bh?3 = 51.18 ft"4
¢ = Footing width / 2 = 4251t

M = Rv * (Footing width /2 -x) = 14,353 Ib-ft

RV/A= -1,323 psf

Mc/l= 1,192 psf
Toe Pressure -Rv/A-Mc/l= -2,515 psf
Heel Pressure -Rv/A+Mc/l= -131 psf




' |File Spillway Wall, 13.33".xIs Job No. 00173-097-044 ho.
Computation I sz
< S
project 48th street Detention Basin | compute BKV [pate 8/6/99
ect Spillway Retaining Wall |checkea [pate
| rask Stem Design, LFD [sheet 5 |of 8
LATERIAL FORCES:
Force Factor Load LeverArm  Moment
Cause (kips) (kips) (ft) (kip-ft)
Static Sl 2847 x 1700 = 4839 x 4444 = 21.508
Surcharge 1.281 x 1.700 = 2178 x 6667 = 14518
Impact on Rail 0.000 x 1.700 = 0.000 x 13333 = 0.000
Total 4128 7.017 36.026
Sesmic  Soil 3.030 x 1700 = 5152 x 6.667 = 34.344
Soil Interia 0.240 x 1700 = 0408 x 6667 = 2.720
Barrier Interia 0.000 x 1700 = 0.000 x 13333 = 0.000
Wall Interia 0.090 x 1700 = 0.153 x 6.667 = 1.023
Wall Taper Interia 0.000 x 1.700 = 0.000 x 4444 = 0.000
Total 3.361 5713 38.086
Reduced (3/4) 2.520 4.285 28.565
Design Shear and Moment 7.017 kips 36.026 kip-ft
CHECK SHEAR AT BASE OF STEM:
. d Stem Width - cover - 1/2 Bar diameter = 11.50 in
¢Ve 92V fobd = 12.850 kips  7.0171 kips ~ OK
DESIGN STEM FOR MOMENT:
Rn Mu / ¢bd2 = 302.679
preg 0.85 fc/ fy (1-¥(1-2Rn /0.85 fcc)) = 0.00539
pmin 0.00333
4/3 preq 0.00718
pused 0.00539
As required pbd = 0.743 in?
Bar size 8
Bar Spacing 12.00 in
Bar diameter 1.000 in
Bar Area 0.790 in?
As provided 0.790 in* OK 106%
Temp & Shrinkage steel:
As required 0.0025bt= 0.420 in?
Inside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
Outside Face
Bar size 4
. Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?
As Total 0.533 in? OK




|File Spillway Wall, 13.33".xls |7o0 xo. 00173-097-044 |o.
Computation I D?
<9
|project 48th street Detention Basin |Compute BKV IDate 8/6/99
.u.bject Spillway Retaining Wall |Checked IDat‘_e
I’I‘ask Heel Design, LFD Design |Sheec 6 |0f 8
LATERIAL FORCES:
Force Factor Load
Cause (kips) (kips)
Static  Soil 6.000 1.400 = 8.400
Surcharge 1.350 1.400 = 1.890
Footing 0.870 1.400 = 1.218
Total 8.220 11.508
Design Shear: 11.508 kips
Design Moment: Design Shear x Heel Length /2 = 25.893 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 13.56 in
$Ve 92Vfcbd= 45154 kips > 11.508 kips OK 132%
DESIGN HEEL FOR MOMENT:
Rn Mu/¢bd*= " 156 409
p 0.85fc/fy (1-V(1-2Rn/0.85fc)) = (00269
pmin 0.00333
413 preq 0.00359
. pused. 0.00333
As required pbd = 0.543 in?
Bar size 7
Bar Spacing 12.00 in
Bar diameter 0.875 in
Bar Area 0.600 in?
As provided 0.600 in? OK 111%
Id provided 54.00 in 35.00 in oK
Temp & Shrinkage steel:
As required 0.0025bt= 0.480 in?
Top Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
Bottom Face
Bar size 9
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
. As provided 0.310 in?
As Total 0.620 in? OK




|File Spillway Wall, 13.33".xIs

Computation

|Projecc 48th street Detention Basin

Job No. 00173-097-044

Comput

|subjece Spillway Retaining Wall

I’I‘ask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

PR

BKV |Date 8/6/99

|Checked lDate
|Sheet 7 of 8

Soil pressure at the toe 2.515 kips
Soil Pressure at the front face of the wall 1.721 Kips
Soil Pressure at the back face of wall 0.131 kips
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (kip-ft)
Uniform portion of the pressure A2 X 1.700 = 12115 1.42 17.164
Triangular portion 1126 x 1.700 = 1.914 0.94 1.807
Total 8.252 14.029 18.971
Design Shear: 14.029 kips
i Design Moment: 18.971 Kip-ft
|
|
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar dilameter = 13.69 in
. $Ve ¢2v febd = 15294 kips > 14.029 kips OK 109%
DESIGN TOE FOR MOMENT:
Rn Mu / ¢bd? = 83.204
p - 0.85fc/ fy 1-v(1-2 Rn/0.85 fc)) = 0.00141
pmin 0.00333
4/3 preq 0.00188
pused 0.00188
As required pbd = 0.309 in?
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in? OK 100%
Id provided 54.00 in 25.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.480 in?
Top Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
. Bottom Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
As Total 0.620 in? OK

s




|File Spillway Wall, 13.33".xls Job No. 00173-097-044 INO_

Computation I_Dv{

ajeoct 48th street Detention Basin Compute BKV lDate 8/6/99
ject Spillway Retaining Wall |checkea |Date

ITask Summary ASD ISheet 8 of 8

VERTICAL WALL MOMENTS:

Moment Reinforcement
Height ~ Static Selsmicc Max.  Control  stemd  Size @ Spacing  As p As check P max Check
f)  (kipft) (kip-f) (kip-f) C3S€ (in) # (n)  (in¥fY) (in/ft)
1333 0.000 0.000 0.000 SE/ISMIC 11.69 5 1200 0.310 0.0022 0.0000 OK 0.0160 OK
1200 0.167 0278 0.278 SEISMIC 11.63 6 1200 0.440 0.0032 0.0071 OK 0.0160 OK
10.67 0753 0655 0.753 STATIC 11.63 6 1200 0.440 0.0032 0.0192 OK 0.0160 OK
9.33 1.887 1.285 1.887 STATIC  11.63 6 1200 0.440 0.0032 0.0483 OK 0.0160 OK
800 3699 2322 3699 STATIC 11.63 6 1200 0.440 0.0032 0.0949 OK 0.0160 OK
667 6.318 3922 6.318 STATIC 11.63 6 1200 0.440 0.0032 0.1627 OK 0.0160 OK
5.33 9.872 6.237 9.872 STATIC 11.63 6 12.00 0.440 0.0032 0.2558 OK 0.0160 OK
400 14.491 9425 14491 STATIC 11.63 6 1200 0.440 0.0032 0.3784 OK 0.0160 OK
267 20.304 13.637 20.304 STATIC 11.50 8 12.00 0.780 0.0057 0.4600 OK 0.0160 OK
1.33 27.439 19.031 27.439 STATIC 11.50 8 1200 0.780 0.0057 0.5566 OK 0.0160 OK
0.00 36.026 25.758 36.026 STATIC 11.50 8 1200 0.790 0.0057 0.7433 OK 0.0160 OK
* Seismic is reduced by 4/3 P max = 0.75(.85B  fc/fy)(87,000/(87000+fy )
Wall Temp & Shrinkage Reinforceing: Size Spacing
Inside Face: 4 9.00 in
. Outside Face: A 9.00 in
Footing Top Reinforcing T 12.00 in
Footing Bottom Reinforcing: 5 12.00 in
Footing Longitudinal Reinforceing:
Top Face S 12.00 in
Bottom Face 3 12.00 in
QUANTITIES:
CONCRETE Description Volume
Wall 0.576
Wall Taper 0.000
Toe 0.140
Heel / Stem Area 0.280
Key (12x12) 0.037
1.033 cubic yd / ft
REINFORCEMENT Description Size Length Number Spacing Weight
(ft) (in) (Ibs)
Wall Cap 4 2083 12.00 1.39
Wall Outside Vertical 8 14208 1200 37.94
Wall Inside Vertical 5 14.208 12.00 14.82
Wall Temp and Shrinkage, Inside Face - 1.000 19 12.69
Wall Temp and Shrinkage, Outside Fa 4 1.000 19 12.69
Footing, Transverse Top 7  8.000 12.00 16.35
Footing, Transverse Bottom 5 8.000 12.00 8.34
. Footing, Longitudinal Top 5 12.000 12.00 12.52
Footing, Longitudinal Bottom 5 12.000 12.00 12.52
Key (12x12) 5 4667 10.00 5.84
135.10 Ibs / ft







|Fize  Spillway Wall, 15.00".xIs Job No 00173-097-044 [No.

Computation H)v{

project 48th street Detention Basin ICompute BKV IDate 8/6/99
subject Spillway Retaining Wall IChecked IBate
lTask 15'-0" foot wall #4 ISheet 1 & 8
GEOMETERY:
Wall Height 15.00 ft
Wall Thickness (top) 14.00 in
Wall Thickness (bottom) 14.00 in
Wall Cover 2.00 in
d 12.00 in
Toe Length 3.33 ft
Toe Thickness 16.00 in
Design Toe Cover 3.00 in
Soil Height on toe 0.00 ft
barrier
Heel Length 525 ft
Heel Thickness 16.00 in
Design Heel Cover 2.00 in
Total Footing Length 9.75 #
Total Wall Height 16.33 ft
Barrier Width 0 in
Barrier Height 0 in
. LOADING:
Surcharge 0.300 kips
Eq. soil height 3.00 ft toe, heel
Barrier Weight 0.000 kips
Barrier Impact Load 0.000 kip/ft at top of wall
Barrier Impact Load Adjusted for Wall Height 0.000 kip/ft at base of wall
MATERIAL PROPERTIES:
fy 60.000 ksi
Es 2.90E+07 psi
fe 3.000 ksi
Unit weight of concrete 0.145 Kkip/ft*3
Ec wch .5 33Vfe = 3.16E+06 psi
fe 1350 psi
fs 20000 psi
n 9.189
Unit weight of soil 0.100 kip/ft*3
Horizontial earthquake acceleration (kh) 0.040 ¢
Vertical earthquake acceleration (kv) 0.027 g
f 28.30 °
b 90.00 °
a 0.00 °
g 35.00 °
Coefficient of Sliding Friction (n) 0.50
. sin?(b+f)
Ka = sin(f+g) * sin(f-a) \’2 2
(sin*(b) * sin(b-g) | 1 + = 0.320

sin(b-g) * sin(a+b)

Kae = Ka + 3/4 kh = 0.350




IFlle Spillway Wall, 15.00".xls Job No. 00173-097-044 |No.

Computation I—D‘

éoj ect 48th street Detention Basin Computed BKV |Date 8/6/99

biject Spillway Retaining Wall |Checked |Date
ITask Overturning and Shear - Case 1 ]Sheet 2 of 8
OVERTURNING:

Overturning Moment: (Mo) per foot of wall:

Lever Load Factored
Force Arm Moment Factor  Force Moment
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Soil 4272 5444 23.258 169 7.219 39.305
Surcharge 1.569  8.167 12.815 217  3.407 27.822
Barrier Impact 0.000 16.333 0.000 2.17  0.000 0.000
Total per foot of wall 5.841 Mo = 36.073 10.626 67.128
Righting Moment: (Mr) per foot of wall
Lever Load Factored
Force Arm Moment Factor  Force Force
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Footing 1.885 4.875 9.189 1.300 2.451 11.946
Wall Taper 0.000 3.333 0.000 1.300 0.000 0.000
Wall 2,538 3917 9.939 1.300 3.299 12.920
Barrier 0.000 4.500 0.000 1.300 0.000 0.000
Surcharge 1575 7.125 11.222 2171 3.419 24.363
Soil 7.875 7.125 56.109 1.300 10.238 72.942
. Total per foot of w Rv= 13873 Mr = 86.459 19.406 122471
Factor of Safety against Overturning: Mr / Mo 2.40 >2.0 OK
SLIDING:
Force
Forces Causing Sliding: (Vs) Cause (kips)
Soil 4.272
Surcharge 1.569
Total per foot of wall 5.841
Force
Forces Resisting Sliding: (Vr) Cause (kips)
Footing 1.885
Wall Taper 0.000
Wall 2.538
Surcharge 1.575
Soil 7.875
Total per foot of wall 13.873

‘ Factor of Safety against Sliding: pVr/Vs= 419 <1.5 KEY REQUIRED




|File Spillway Wall, 15.00".xIs

Bm No. 00173-097-044 |No.

Computation H)vz

project 48th street Detention Basin Compute BKV |Date 8/6/99
Jubject Spillway Retaining Wall |Checked ‘Date

I’I‘ask Soil Pressures lSheet 4 of 8
FOOTING SOIL PRESSURES:
Resultant Vertical Force (Rv) 13,873 Ibs
Location of Resultant Force from the toe of the footing (x) (Mr-Mo)/Rv = 3.63 feet OK - Inside middle 1/3
Soil Pressure =-Rv/A+Mc/| Area for 1 foot strip, A = 9.75 ft?
1=1/12bh*"3 = 77.24 ft*4
¢ = Footing width / 2 = 4.88 ft
M = Rv * (Footing width / 2 - x) = 17,242 Ib-ft
-Rv/A=  -1,423 psf
Mc/l= 1,088 psf
Toe Pressure -Rv/A-Mc/lI= -2,511 psf
Heel Pressure -Rv/A+Mc/l= -335 psf




|Fi1e Spillway Wall, 15.00".xIs Job No. 00173-097-044 |No.

Computation I_{)-{

project 48th street Detention Basin ICompute BKV [Eate 8/6/99
ect Spillway Retaining Wall |Checked IDate
| rask Stem Design, LFD |sheet 5 |o£ 8
LATERIAL FORCES:
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (Kipeft)
Static Sl 3.603 x 1.700 = 6.125 x 5.000 = 30.624
Surcharge 1441 x 1700 = 2450 x 7500 = 18.374
Impact on Rail 0.000 x 1.700 = 0.000 x 15.000 = 0.000
Total 5.044 8.575 48.998
Sesmic  Soil 3.835 x 1.700 = 6520 x 7.500 = 48.899
Soil Interia 0.315 x 1700 = 0536 x 7.500 = 4,016
Barrier Interia 0.000 x 1.700 = 0.000 x 15.000 = 0.000
Wall Interia 0.102 x 1700 = 0173 x 7.500 = 1.294
Wall Taper Interia 0.000 x 1.700 = 0.000 x 5.000 = 0.000
Total 4.252 7.228 54.210
Reduced (3/4) 3.189 5.421 40.657
Design Shear and Moment 8.575 kips 48.998 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Stem Width - cover - 1/2 Bar diameter = 11.56 in
$Ve 2~ febd = 12.919 kips 85747 kips  OK
DESIGN STEM FOR MOMENT:
Rn Mu / ¢bd? = 407.227
| preg 0.85 f'c/ fy (1-V(1-2 Rn / 0.85 fc)) = 0.00744
| pmin 0.00333
| 4/3 preq ’ 0.00992
| p used 0.00744
| As required pbd = 1.032 in?
Bar size 7
Bar Spacing 6.00 in
Bar diameter 0.875 in
Bar Area 0.600 in?
As provided 1.200 in? OK 116%
Temp & Shrinkage steel:
As required 0.0025bt= 0.420 in?
Inside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?

Outside Face 3

Bar size 4
. Bar Spacing 9.00 in

|
Bar diameter 0.500 in |
Bar Area 0.200 in? |
\
As provided 0.267 in?

As Total 0.533 in* OK




IFile Spillway Wall, 15.00".xls ] Job No. 00173-097-044 INo.

Computation I_}D‘

project 48th street Detention Basin |Compuce BKV IDate 8/6/99
ct Spillway Retaining Wall |Checked IDate

|Task Heel Design, LFD Design Isheet 6 of 8
LATERIAL FORCES:
Force Factor Load
Cause (kips) (kips)
Static  Soil 7.875 X 1.400 = 11.025
Surcharge 1.575 X 1.400 = 2.205
Footing 1.015 X 1.400 = 1.421
Total 10.465 14.651
Design Shear: 14.651 kips
Design Moment: Design Shear x Heel Length /2 = 38.459 kip-ft

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 13.50 in

$Ve 92Vfcbd = 45084 kips > 14.651 kips  OK 103%
DESIGN HEEL FOR MOMENT:

Rn Mu / ¢bd? = 234.470

P 0.85 fc/ fy (1-V(1-2 Rn / 0.85 fc)) = 0.00411

pmn 0.00333

413 preq 0.00547
' pused 0.00411

As required pbd = 0.665 in?

Bar size 8

Bar Spacing 12.00 in

Bar diameter 1.000 in

Bar Area 0.790 in?

As provided - 0.790 in? OK 119%

Id provided 63.00 in 40.00 in OK

Temp & Shrinkage steel:

As required 0.0025bt= 0.480 in?
Top Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
Bottom Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?

. As provided 0.310 in?

As Total 0.620 in? OK




|File Spillway Wall, 15.00".xls Job No. 00173-097-044

Computation

Project 48th street Detention Basin
bject Spillway Retaining Wall

|No.

| D 84

Comput BKV

|Checked

|Date 8/6/99
IDate

|’I‘ask Toe Design, LFD

LATERIAL FORCES:

Using the soil pressures:

|sheer 7

Soil pressure at the toe 2.511 kips
Soil Pressure at the front face of the wall 1.767 kips
Soil Pressure at the back face of wall 0.335 kips
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (kip-ft)
Uniform portion of the pressure 8370 x 1700 = 14.230 1.67 23.716
~ Triangular portion 1.240 x 1.700 = 2.108 1.1 2.343
Total 9.610 16.338 26.058
Design Shear: 16.338 kips
Design Moment: 26.058 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 13.63 in
$Ve 92 febd = 15.224 kips < 16338 kips NOGOO  93%
QESIGN TOE FOR MOMENT:
Rn Mu / ¢bd? = 97.786
p 0.85fc/fy (1-V(1-2Rn/0.85 fc)) = 0.00166
pmin 0.00333
43 preq 0.00222
pused 0.00222
As required pbd o 0.362 in?
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?
As provided 0.440 in? OK 121%
Id provided 63.00 in 30.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.480 in?
Top Face
Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
Bottom Face
. Bar size 5
Bar Spacing 12.00 in
Bar diameter 0.625 in
Bar Area 0.310 in?
As provided 0.310 in?
As Total 0.620 in? OK

of

8



IF'ile Spillway Wall, 15.00".xIs ) Job No. 00173-097-044 INo.

Computation I_Dv{

project 48th street Detention Basin Compute BKV Date 8/6/99
s Spillway Retaining Wall |Checked |Date
|Task Summary ASD |sheet 8 of 8
VERTICAL WALL MOMENTS:
Moment Reinforcement
Height ~Static Seismicc Max.  control  stemd  Size @ Spacing  As p As check P max Check
) Gdpf) () () ©2° () #(n) (/) (in/f)
1500 0.000 0.000 0.000 SEISMIC 11.69 5 1200 0310 0.0022 0.0000 OK 0.0160 OK
1350 0.214 0395 0.395 SEISMIC 11.56 7 1200 0.600 0.0043 0.0101 OK 0.0160 OK
1200 0.980 0.931 0.980 STATIC 1156 7 1200 0.600 0.0043 0.0252 OK 0.0160 OK
10.50 2.481 1.827 2481 STATIC 11.56 7 1200 0.600 0.0043 0.0638 OK 0.0160 OK
9.00 4900 3.303 4900 STATIC 11.56 7 1200 0.600 0.0043 0.1266 OK 0.0160 OK
750 8422 5580 8.422 STATIC 1156 7 1200 0.600 0.0043 0.2189 OK 0.0160 OK
6.00 13230 8.878 13230 STATIC 11.56 7 1200 0.600 0.0043 0.3467 OK 0.0160 OK
450 19.508 13.416 19508 STATIC 11.56 7 1200 0.600 0.0043 0.4625 OK 0.0160 OK
3.00 27439 19415 27439 STATIC 11.56 7 1200 0.600 0.0043 0.5533 OK 0.0160 OK
150 37.208 27.095 37.208 STATIC 1156 7 6.00 1.200 0.0086 0.7647 OK 0.0160 OK
0.00 48.998 36.676 48998 STATIC 11.56 7 6.00 1.200 0.0086 1.0320 OK 0.0160 OK
* Seismic is reduced by 4/3 P max = 0.75(.85B 4 fc/fy )(87,000/(87000+fy )
Wall Temp & Shrinkage Reinforceing: Size Spacing
Inside Face: 4 9.00 in
Outside Face: 4 9.00 in
. Footing Top Reinforcing 8 12.00 in
Footing Bottom Reinforcing: 6 12.00 in
Footing Longitudinal Reinforceing:
Top Face 5 12.00 in
Bottom Face 5 12.00 in
QUANTITIES:
CONCRETE Description Volume
Wall 0.648
Wall Taper 0.000
Toe 0.165
Heel / Stem Area 0.317
Key (12x12) 0.037
1.167 cubic yd / ft
REINFORCEMENT Description Size Length Number Spacing Weight
(f) (in)  (Ibs)
Wall Cap 4 2083 12.00 1.39
Wall Outside Vertical 7 15875 10.91 35.69
Wall Inside Vertical 5§ 15875 1200 16.56
Wall Temp and Shrinkage, Inside Face = 1.000 21 14.03
Wall Temp and Shrinkage, Outside Fa 4 1.000 21 14.03
Footing, Transverse Top 8 9.250 10.29  28.81
Footing, Transverse Bottom 6 9.250 10.29 16.21
‘ Footing, Longitudinal Top 5 12000 960 1565
Footing, Longitudinal Bottom 5 12.000 9.00 16.69
Key (12x12) 5 5111 7.00 9.14

168.19 Ibs / ft







* |rile  Spillway Wall, 17.00'xIs Job No 00173-097-044 [wo.

Computation I_Dv{

project 48th street Detention Basin IComput:e BKV IDate 8/6/99
bﬁect Spillway Retaining Wall |checkea @e
ITask 17'-0" foot wall #4 Isheet 1 IOf 8
GEOMETERY:
Wall Height 17.00 ft
Wall Thickness (top) 14.00 in
Wall Thickness (bottom) 14.00 in
Wall Cover 2.00 in
d 12.00 in
Toe Length 433 ft
Toe Thickness 24.00 in
Design Toe Cover 3.00 in
Soil Height on toe 0.00 ft
barrier
Heel Length 7.00 ft
Heel Thickness 24.00 in
Design Heel Cover 2.00 in
Total Footing Length 12.50 ft
Total Wall Height 19.00 ft
Barrier Width 0 in
Barrier Height 0 in
. LOADING:
Surcharge 0.300 kips
Eq. soil height 3.00 ft toe heel
I
Barrier Weight 0.000 kips
Barrier Impact Load 0.000 kip/ft at top of wall
Barrier Impact Load Adjusted for Wall Height 0.000 kip/ft at base of wall
MATERIAL PROPERTIES:
fy 60.000 ksi
Es 2.90E+07 psi
Fe 3.000 ksi
Unit weight of concrete 0.145 kip/ftr3.
Ec wch1.5 33Vfc = 3.16E+06 psi
fe 1350 psi
fs 20000 psi
n 9.189
Unit weight of soil 0.100 kip/ft*3
Horizontial earthquake acceleration (kh) 0.040 g
Vertical earthquake acceleration (kv) 0.027 g
f 28.30 °
b 90.00 °
a 0.00 °
g 35.00 °
Coefficient of Sliding Friction () 0.50

. sin?(b+f)

sin(f+g) « sin(f-a) \'2 .
(sin*(b) * sin(b-g) | 1+ = 0.320
sin(b-g) * sin(a+b)

Kae = Ka + 3/4 kh = 0.350




I'File Spillway Wall, 17.00".xls

Job No.

00173-097-044

No.

Computation

R

project 48th street Detention Basin Computed BKV lDate 8/6/99
t Spillway Retaining Wall |Checked |Dat:e
ITask Overturning and Shear - Case 1 Isheet 2 of 8
OVERTURNING:
Overturning Moment: (Mo) per foot of wall:
Lever Load Factored
Force Arm Moment Factor Force  Moment
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Soil 5781 6.333 36.610 1.69 9.769 61.871
Surcharge 1.825 9.500 17.342 217 3.963 37.649
Barrier Impact 0.000 19.000 0.000 217  0.000 0.000
Total per foot of wall 7.606 Mo = 53.952 13.732 99.520
Righting Moment: (Mr) per foot of wall
Lever Load Factored
Force Arm Moment Factor  Force Force
Cause (kips) (ft) (k-ft) (kips) (k-ft)
Footing 3.625 6.250 22.656 1.300 4713 29.453
Wall Taper 0.000 4.333 0.000 1.300 0.000 0.000
Wall 2.876 4917 14.140 1.300 3.739 18.381
Barrier 0.000 5.500 0.000 1.300 0.000 0.000
Surcharge 2.100 9.000 18.900 2171 4.559 41.032
Soil 11.900 9.000 107.100 1.300 15.470 139.230
. Total per foot of w Rv = 20.501 Mr=  162.796 28.480 228.096
Factor of Safety against Overturning: Mr/ Mo 3.02 >20 OK
SLIDING:
Force
Forces Causing Sliding: (Vs) Cause (kips)
Soil 5.781
Surcharge 1.825
Total per foot of wall 7.606
Force
Forces Resisting Sliding: (Vr) Cause (kips)
Footing 3.625
Wall Taper 0.000
Wall 2.876
Surcharge 2.100
Soil 11.900
Total per foot of wall 20.501

Factor of Safety against Sliding:

pVr/Vs= 1.35

<1.5 KEY REQUIRED




|File Spillway Wall, 17.00".xls

Computation

project 48th street Detention Basin
ct Spillway Retaining Wall

[Task Soil Pressures

Job No. 00173-097-044 INO "
R
|Compute BKV IDate 8/6/99
|Checked |Date
|Sheet 4 |Of 8

FOOTING SOIL PRESSURES:
Resultant Vertical Force (Rv)
Location of Resultant Force from the toe of the footing (x) (Mr-Mo)/Rv =
Soil Pressure =-Rv/A+Mc/| Area for 1 foot strip, A =
1=1/12bh"3 =

¢ = Footing width / 2 =
M = Rv * (Footing width / 2 - x) =

-Rv/A=
Mc/l=
Toe Pressure -Rv/A-Mc/l=
Heel Pressure -Rv/A+Mc/l=

20,501 Ibs

5.31 feet
12.50 ft2

162.76 ftr4
6.25 ft

19,286 Ib-ft

-1,640 psf
741 psf

-2,381 psf

-899 psf

OK - Inside middle 1/3




|File Spillway Wall, 17.00".xIs ) Job No. 00173-097-044 INQ.

Computation I_Dv{

project 48th street Detention Basin Eompute BKV |Bate 8/6/99
ect Spillway Retaining Wall |checked |pate
ITask Stem Design, LFD [sheec 5 Iof 8
LATERIAL FORCES:
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (kipeft)
Static  Sail 4628 x 1.700 = 7.867 x 5667 = 44,580
Surcharge 1.633 x 1700 = 2777 x 8500 = 23.601
Impact on Rail 0.000 x 1.700 = 0.000 x 17.000 = 0.000
Total 6.261 10.644 68.180
Sesmic  Soil 4926 x 1.700 = 8374 x 8500 = 71.183
Soil Interia 0.476 x 1700 = 0.809 x 8500 = 6.878
Barrier Interia 0.000 x 1.700 = 0.000 x 17.000 = 0.000
Wall Interia 0.115 x 1700 = 0.196 x 8.500 = 1.662
Wall Taper Interia 0.000 x 1.700 = 0.000 x 5667 = 0.000
Total 5517 9.379 79.724
Reduced (3/4) 4138 7.034 59.793
Design Shear and Moment 10.644 kips 68.180 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Stem Width - cover - 1/2 Bar diameter = 11.50 in
oVe 92 fobd = 12.850 kips 10644 kips  OK
P P
DESIGN STEM FOR MOMENT:
Rn Mu/ ¢pbd? = 572.825
preg 0.85fc/fy (1-V(1-2Rn/0.85fc)) = 001096
pmin 0.00333
4/3 preq 2 0.01461
pused 0.01096
As required pbd = 1.513 in?
Bar size 8
Bar Spacing 6.00 in
Bar diameter 1.000 in
Bar Area 0.790 in?
As provided 1580 in? OK 104%
Temp & Shrinkage steel:
As required 0.0025bt= 0.420 in?
Inside Face
Bar size 4
Bar Spacing 9.00 in
Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?

Outside Face

Bar size 4
. Bar Spacing 9.00 in

Bar diameter 0.500 in
Bar Area 0.200 in?
As provided 0.267 in?

As Total 0533 ini? OK




'IFile Spillway Wall, 17.00".xls ‘ Job No. 00173-097-044 Iﬁ:.

Computation I‘D‘

project 48th street Detention Basin |c°mpuce BKV IDate 8/6/99
ct Spillway Retaining Wall lChecked [pate
|Task Heel Design, LFD Design |Sheet 6 Iof 8
LATERIAL FORCES:
Force Factor Load
Cause (kips) (kips)
Static  Soil 11.900 X 1.400 = 16.660
Surcharge 2.100 X 1.400 = 2.940
Footing 2.030 X 1.400 = 2.842
Total 16.030 22.442
Design Shear: 22.442 Kips
Design Moment: Design Shear x Heel Length /2 = 78.547 Kip-ft

CHECK SHEAR AT BASE OF STEM:

d Footing Depth - cover - 1/2 Bar diameter = 21.44 in

¢Ve 92Vfcbd = 23952 kips > 22.442 kips  OK 107%
DESIGN HEEL FOR MOMENT:

Rn Mu/¢bd?=  189.933

P 0.85fc/fy (1-V(1-2Rn/0.85fc)) = g 00329

pinin 0.00333

4/3preq 0.00439
‘ pused 0.00333

As required pbd = 0.857 in?

Bar size 9

Bar Spacing 12.00 in

Bar diameter 1.128 in

Bar Area 1.000 in?

As provided - 1.000 in? OK 117%

Id provided 84.00 in 45.12 in OK

Temp & Shrinkage steel:

As required 0.0025bt= 0.720 in?
Top Face
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?
As provided 0.440 in?
Bottom Face
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?

‘ As provided 0.440 in?

As Total 0.880 in? OK




IE‘ile Spillway Wall, 17.00".xls Job No. 00173-097-044 |NQ.
Computation m
<N
project 48th street Detention Basin Comput BKV |Date 8/6/99
bject Spillway Retaining Wall Ichecked lDate
ITask Toe Design, LFD ISheet 7 of 8
LATERIAL FORCES:
Using the soil pressures:
Soil pressure at the toe 2.381 kips
Soil Pressure at the front face of the walll 1.867 kips
Soil Pressure at the back face of wall 0.899 kips
Force Factor Load Lever Arm Moment
Cause (kips) (kips) (ft) (Kip-ft)
Uniform portion of the pressure 10316 X 1.700 = 17.537 217 37.998
Triangular portion 1113 x 1.700 = 1.891 1.44 2732
Total 11.429 19.429 40.730
Design Shear: 19.429 kips
Design Moment: 40.730 Kip-ft
CHECK SHEAR AT BASE OF STEM:
d Footing Depth - cover - 1/2 Bar diameter = 2163 in
¢Ve 92V febd= 24163 kips > 19.429 kips OK 124%
.ESIGN TOE FOR MOMENT:
Rn Mu/ ¢bd? = 46.163
P 0.85fc/fy (1-V(1-2Rn/0.85 fc)) = 0.00078
pmin 0.00333
4/3 preq 0.00104
pused 0.00104
As required pbd = 0.269 in?
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?
As provided 0.440 in? OK 164%
Id provided 84.00 in 30.00 in OK
Temp & Shrinkage steel:
As required 0.0025bt= 0.720 in?
Top Face
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?
As provided 0.440 in?
Bottom Face
Bar size 6
Bar Spacing 12.00 in
Bar diameter 0.750 in
Bar Area 0.440 in?
As provided 0.440 in?
As Total 0.880 in? OK




|File Spillway Wall, 17.00".xls ) LJob No. 00173-097-044 |No.

Computation I_;)v2

project 48th street Detention Basin Compute BKV lDate 8/6/99
sy Spillway Retaining Wall M_ Ifata—
ITask Summary ASD |sheet 8 of 8
VERTICAL WALL MOMENTS:
Moment Reinforcement
Height ~Static  Seilsmic™ Max.  Control  Stemd  Size @ Spacing  As p As check P max Check
(f)  (kipf) (kipf) (kip-fy C3Se (in) # (in)  (inft) (in/tt)
17.00 0.000 0.000 0.000 SEISMIC 11.69 5 1200 0310 0.0022 0.0000 OK 0.0160 OK
1530 0.281 0.630 0.630 SE/ISMIC 11.56 7 1200 0.600 0.0043 0.0162 OK 0.0160 OK
1360 1.301 1.452  1.452 SEISMIC 11.56 7 1200 0600 0.0043 0.0373 OK 0.0160 OK
1180 3328 2787 3.328 STATIC 1156 7 12,00 0600 0.0043 0.0857 OK 0.0160 OK
1020 6.629 4954 6.629 STATIC 11.56 7 1200 0600 0.0043 0.1718 OK 0.0160 OK
850 11.473 8275 11.473 STATIC 1156 7 12,00 0600 0.0043 0.2997 OK 0.0160 OK
6.80 18.126 13.069 18.126 STATIC 1156 7 1200 0600 0.0043 0.4625 OK 0.0160 OK
510 26.855 19.657 26.855 STATIC 11.56 7 12,00 0.600 0.0043 0.5409 OK 0.0160 OK
340 37.929 28360 37.929 STAT/IC 1150 8 1200 0.790 0.0057 0.7855 OK 0.0160 OK
170 51615 39.497 51.615 STATIC 1150 8 6.00 1.580 0.0114 1.1007 OK 0.0160 OK
0.00 68.180 53.389 68.180 STAT/IC 11.50 8 6.00 1580 0.0114 15125 OK 0.0160 OK
* Seismic is reduced by 4/3 Pmax = 0.75(.858 fc/fy )(87,000/(87000+fy)
Wall Temp & Shrinkage Reinforceing: Size Spacing
Inside Face: 4 9.00 in
Outside Face: 4 9.00 in
. Footing Top Reinforcing 9 12.00 in
Footing Bottom Reinforcing: 6 12.00 in
Footing Longitudinal Reinforceing:
Top Face 6 12.00 in
Bottom Face 6 12.00 in
QUANTITIES:
CONCRETE Description Volume
Wall 0.735
Wall Taper 0.000
Toe 0.321
Heel / Stem Area 0.605
Key (12x12) 0.037
1.698 cubic yd / ft
REINFORCEMENT Description Size Length Number Spacing Weight
() (in) (Ibs)
Wall Cap 4 2083 12.00 1.39
Wall Outside Vertical 8 18542 10.91 54.46
Wall Inside Vertical 5 18542 1200 19.34
Wall Temp and Shrinkage, Inside Face 4 1.000 24 16.03
Wall Temp and Shrinkage, Outside Fa 4  1.000 24 16.03
Footing, Transverse Top 9 12.000 10.29  47.60
Footing, Transverse Bottom 6 12.000 10.29 21.03
. Footing, Longitudinal Top 6 12.000 960 2253
= Footing, Longitudinal Bottom 6 12.000 9.00 2403
Key (12x12) 5 5111 7.00 9.14

231.58 Ibs/ft







|zize Weir W-Section.xls

Computation

IProject 48th street Detention Basin

LJob No.

|Compu.ted BKV

ICheCked

Isheet

Subj Wier Structure
ITask W-Section Design
Geometry:
Span 10.00 feet
Width of Support 4.00 feet
Loads:
Grating Load 10 psf
Live Load 50 psf
Beam Load 9 plf
Reactions:

End Reaction

280 Ibs 1.4wl/2
1700 Ibs 1.7wl/2
252 Ibs 14wl/2

from grating
from Live Load
from beam

Shear

Moment

2232 Ibs TOTAL

2.232 kips  same as reactions for simple span

from grating
from Live Load
from beam

Delta

0.700 k-ft 1.4wl?/8
3500 k-ft  1.7wl?/8
0630 k-t 1.4wl?/8
4.830 k-ft TOTAL

1458 [E| 1.4 wI*/ 384 El
8854 /E| 1.7 wl*/ 384 El
1313 /EI 1.4wI*/ 384 El

from grating
from Live Load
from beam

Delta Max

Required El
Required |

Solution:

Try W6x9
| =

Unbraced Length =
Design Moment =
Design Shear =

ax@m Unbraced Length =
Permitted Moment =
Permitted Shear =

11625 /EI TOTAL

0.200 in L/600

58125
2.00 in* | =29,00 ksi

110 in*

10.00 feet  conservative
4.830 Kk-ft Moment
2.232 kips  Shear

12.00 feet OK
10.800 k-ft ~ OK
19.500 kips OK

o

| &9 ¢

|bate 8/6/99

IDate

|os
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Global Syy Top (ksi)
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LD Case 1 All Loads->Global Syy Top (ksi)

4.2096
3.5115
2.8135
21154
1.4173
0.7192
0.0211
-0.677
-1.375
-2.0731
-2.7712
-3.4693

-4.1674

b

M

Structure .ption: Weir Plates

Tuesday July 27 1999, 1:38:48 pm




TN
=

48st Detention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K von Allworden

LARSA 98 For Windows

Version 5.0

© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

Head Office:

330 West 42nd Street
New York, New York 10036
U.S.A

Phone: (212)736-1616
E-mail: ali@larsaUSA.com

ity of th

Model Size
Joints 378 Load Cases 1
Slaves 0 Load Combs 0
Members 0 _ Groups 0
Shells 308 Nonlinear Springs 0
Springs 0 Time History Curves 0
Sections 0 RSA Spectra Curves 0
Materials 1 User Coordinate Sys. 2.
Lumped Masses 0 Default Constraints | 1, 1, 1, 1, 1, 1

" LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




ﬁ"’, =1 .. - Be L ol Ron oTWE . ‘_‘ e .. 2 o e’ 3 })
489 Retention Basin ® -

Filename: D:\\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

~2.3100000 0.23561060’ 0.2350000'1

Joint Data
0.0000000 0.0000000 1 1 1 1 1 0
2 ﬁﬁbbdoool""‘oiiiéﬁoq ©0.23500001 |1 1 1 1 1 o
0.00000000 0.4700000  0.4700000 1 1 1 1 1 1 0
"‘b.s“:idoooo”"6.’0_066'00()" 0.0000000 1 |1 1 1 1 1 0
""’6.33000@%"»" ofi;Sp@oo' 0.2350000011 1 1 (L | 1 0
o.ssooooo|A 0.4700000 o.47ooooo|1 1 1 1 1 1 0
0.6600000 o.ooooooo} 0.0000000, 1 1 1 1 1 1 0
o.ssbddool o.’z’ésoooo| 0.2350000|1 11 1 1 1 1 0
0.6600000 b.’&ﬂfoéoJ' ol4'7oo'ooo|1 LY 177 |1 1 1 0
~0.9900000 ”’oi’dbﬁﬁbool' "o.ooooooq|1' T 1 1 |1 1 o B
0.9900000  0.235000 0.2350000, 1 1 1 1 1 1 0
“"o.ssbbddb"*"d;iidtﬁoq 0.47000001  [1 |1 |1 1 1 0
1.3200000  0.00000000 0.0000000 1 1 1 1 1 1 0
~1.3200000 '0.235000‘ 0.2350000’1 1 1 1 1 1 0
1 1.3200000 Tliiéﬁ'oo""" 6.470000(41" R E L 1 1 o
~1.6500000,  0.000000 l N o.ooo’oo'oo‘f“ BEE 1 1 1 o
- ’*’1.6’506600' ~0.2350000 0.2350000'1' B 1 i 0o
| 1.6500000 '6.4706660: 0.47000001 1 T 1T T o
””” ~1.9800000 'oﬁéb’ﬁﬁﬁoo' b.obooobo"i- e i} 1 1 1 T
""—1.9866060"" 0.2350000 oTzéEOobb' 1. Bl 11 1 e
| 1.9800000  0.470000 IW o.4i60000‘1’ S RIS 0 i
2.3100000  0.000000 0.0000000 1 1 1 1 0
1 11 1
1 1 1
1 i
1 11 1
1 1 1
i a1
1 1 1
1 1 1

| ! [ i
PR N N T N N QY = NI N I NI IR Y P G N

1
g
=
i
| | . ki
‘*'2".3'1600001 ~0.470000 I- 0.47000001 1 0o
26400000 0.0000000  0.00000001 1 o
2.6400000 o.szoooo‘ 023500001 |1 1 1o
| 2.6400000  0.470000 '0.4760000:1 - L o
| 2.9700000  0.000000 l o'.ooooo()o| T 1 o
| 2.9700000  0.2350000 o.zas’OOboli""A l I o T
| 29700000 6.4700994 'o.47qo_o_i)ol1 L 1;_“ 7 = ,A,, o‘“f _f_ ,,,“
L]
Weir Structure LARSA 98
Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




70.0000000

00 0.2350000
~0.4700000

00  0.0000000
©3.6300000, 0.2350000

3.63000’0(4' o.ﬁotiooql

3.9600000 o.ooooooo|
'3.9600000  0.235000
3.9600000  0.470000 |
4.290000 0.0000000
4.2900000 “"0.2350600‘“ )
~ 4.2900000  0.4700000

4.62000000 o.oooo’doJ

'4.6200000 O.QBSOOOOI'

' ;i.s‘zdtibﬁ)p "0.4700000

| 4.9500000  0.0000000

~4.9500000 0.2350000

| 4.9500000 0.47'00603

- 5'.'28()66&)' E ’0;6bbobd’l
5.2800000  0.235000C
5.2800000  0.470000

~ 5.6100000 6.6606000” B 0.000000'0' 1
_'"b.ii'soobtﬂ 1
0.47000001

5.6100000  0.2350000

'5.6100000  0.4700000
~ 5.9400000

' 0.0000000
5.940()60"' 0.2350000
'5.9400000  0.4700000
6.2766006" 0.0000000
'6.2700000 "0.2350604

o 6.27655‘0_0‘ ~0.4700000

~6.600000 ; 'o‘;ﬁc‘u}c‘fﬁc’a’*|
"~ 6.6000000 02350000
66000000 0.4700000

Welr Srtructu. i;e

Tuesday July 27 1999, 2:15 pm

~0.000000

0.00
"‘62533600&)' ‘
0.4700000 1
' o.oot)oooo| 1
) 0.235000J1
0.4700000’ 1
o.ooooooo: 1
o.z:;soooo| 1
o.47ooooo| 1
o.ooooooo' 1
o.z’asoooo' 1
0.4700000 1
o.ooooooo‘ 1
0.2350000 1

~0.4700000 1

1
1

- o.ooooobo< i

"6'.235000011

© 0.47000001
'6.60000031 o
i 0.235'000(#1 o

~0.4700000 1

|

©0.00000001

‘ o.zssoood1

- 6.4'700000:1

©0.00000001

N o'.i§50000:1
~0.4700000 1
1

" &

~0.47000001

T

| | i i | |
| b od| wb| b b | ! b D ] D D kb e wb wd| = b -

©0.23500001

S G Y (Y ) (R P PG ) [P

o T ; - e
48! Reten
Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates

|

e e e e e e e e e e e e e e e el e e e e e e e e e e e

Engineer: B.K. von Allworden

|

—l‘-L‘d‘-LE—L\-l;—\v-i—L,A‘A-M—hlﬁ‘—\‘—t-hi—t_—hid‘d-L-I—l-ﬂd-ld-l—l»-ll—lgnl
|1 [ H ! :
| 1

O 0 0000000000000 000000000000000 0o ol

tion Basin

' LARSA 98

Version 5.0

© Copyright 1995-1997, LARSA INC.,Sofiek Services Ltd.




. e o ] o2 B2 2 R T S OO Y RN A TP e SR e 5
18 Retention Basi @ s
etention basin
Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
’ Engineer: B.K. von Allworden
§$2
9300000 0.0000000 ] 11 1 0
6.9300000  0.2350000  0.2350000 1 1 1 1 1 1 0
221 "f’s.9’3‘666tﬁ“’"“04—706607;"’ “0.47000001 (1 |1 |1 |1 i o )
225 | 7.2600000 0.0000000 0.000000001 |1 1T 1|0
~7.2600000 ""'”o;issoooo: ©0.23500001 |1 1 1 1 1 0
'7‘.zsooooix|' 70.4700000  0.4700000 1 11 1 1 1 1 0
| 7.5900000 ’““056606606"“ 0.0060000:1' B E R 1 11 0
©7.59000000 0.235000 '0.2350000'1 1 1 1 1 1 0
7.5900000 o.:w’ooooo: 0.4700000 1 1 1 1 1 1 0
'7.92666’6' " 0.00000000 0.00000001 |1 1 1 1 1 0
' 7.92’00666|"” 0.2350006' 0.2350000'1 1 1 1 1 1 |0
= '7’.s;zotm'ot)‘“'o’.um’aoodl Cosroooogt 1 1 |1 |1 1o
o "'8.25’6000(’){ ~0.000000 I ”'0.0000000|1 1 1 1 1 1 0 S
8.250000 0.235000 o.zasoooolf 1 1 1 1 1 0
= ’ s.250666'l' '0.470000 0.4700000 1 il T 1 1 0
__ | 85800000  0.0000000 '_;0-909000‘,1'! 1 N 1 1 1|0
B R L R N 0
~ 8.5800000  0.4700000 o.47oooooL1 1 1 1 1 1 0
. 8.9100000 0.00000000 0.00000001 |1 1 1 1 11 o K
778.9100000 0.2350000 0.23500001 |1 |1 |1 |1 11 0
~8.91000000  0.4700000 0.47000001 |1 i 1 I
~9.24000000 0.00000000 0.00000001 (1 |1 1 1 1 0o
B '*é.iléﬁﬁoFEﬁisﬁMo"" 023500001 |1 [+ |1+ |1 1 [
“| 9.2400000 0.4700000  0.4700000 1 T [T |1 1 T o
" 9.5700000  0.0000000 0.00000001 (1 [1 |1 1 1 o
9.5700000 "d.‘zssﬁooj 'o.zssoooﬁli S | S N R
"‘9.’5?607)6(*‘0.476600 - 0.47000001 (1 [1 |1 B R N [
7799000000,  0.0000000 ""0.066000({1' B 11 1 1 o
"""" "'9’.§b"6ﬁ>’@l* ) ti.’z":'x.fsooo()l ""'6.’2350606|1 L 11 AL [
79.900000 ”"6.4706(’)00'”’0.4’7666001""’"" I & I E 1 1 0o
| 7710.2300000  0.0000000 *ﬁ.ooonoodli"' N 0
- ‘""1’622366%6"*”0.‘235600% ~0.23500001 (1 (1 [T |1 1 o
| 02300000 04700000 eazoooot [+ |t i 1 1 Jo -
.
Weir Structure LARSA 98
Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright .1995-1‘)97, LARSA INC.,Softek Services Ltd.




- 488t Retention Basin ® -

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

Sl SRR B
0.000000 0.470000

el
291 | 0.0000000 6.‘@%6(1‘ ~1.60000001 |1 (1 |1 e
9 102 | 0.1650000 ‘0’.235’60001' 0.’235’0000|6 [ 0o ) -

0.1650000,  0.0000000, d.odoﬁo’oq
70.1650000, o.-i7'o’t')600I 0.4700000|1' i
" 0.495000 0.2350000 0.235000011' e

103 (109 | 0.4950000 d:éﬁbﬁéol' 'o.'o'odooOo'1 i
0 | 0.495000 ‘ ~0.470000 | - 0.4700000'1 )
""0’.825’0000" 10.2350000 '0.2350000'1'
o ‘blﬁ'z;r;ooool" 6'.6@660&" o.oooodob|1 '
16 '"'();t’s'zstjboo| 70.4700000  0.4700000 1
1 | 1.1550000  0.2350000 0.2'350000:0 .

~1.1550000 "6566606&)3 'o.ooooooo'1
o i;issbooo' ~0.4700000 o.47ooooo|1
1.48500000  0.2350000  0.2350000 1
**1’.485666& ~0.0000000 o.odoﬁobc{1
0.4700000  0.47000001
7 0.2350000 6.2350000|T ]
~1.8150000 "’62@666oo'|' 0.00000001
6 (134 1.8150000 ‘"6517"066@ '0.470000'&'1'
138 ’ﬁ.T@sdﬁbol’*61ﬁ56ﬁbl” 0.23500000

8 (139 *”"’5114566()(% 70.0000000 0.6006600{1 T
140 |  2.14500000  0.4700000 'o.47‘o’oobo'1‘"

200 (144 | 2.4750000 0.2350000 6.'2350060|T =
145 2.4750000!' ~0.0000000 | ©0.00000001

2 |146 |  2.4750000  0.4700000 '6.’4'7060'0{'1 Lk
150 0  0.2350000 6;5350600‘1‘*

|

i
||
i
|

! b =b! O ab: wbd| wb] wb| wb] wb] abi b O} wbi wb! ] =] whi b wdi ab! O] wb} ob] wb! wd} bl =B’ b} «b]
| I | ;

\
|
|
I

| i | | |
S oooconNMOOOOoOOoo oo N o ol

1.4850000|
114 (132 | 1.8150000

!

|
|
i
|
i

|
|
|
i

|
i
|
|
|

|
|

150 Bl 2.805000
151 | 2.8'050000' 70.0000000 0.0000000|1

i i | | i I I
Al aioaaaalaaaaoaalaaalaaaoiaaaiaaaala

i b o4 | i ! !
e I I — e T e e e I — i e e e e I i — 2 I I I NP P N — JESEN RN

| wd wh O wh wd wb wh b ek wh e O b e ek e e ek e e O e el ah ek e el e e O =b

| | P i
[ == m O R aaaaaa0aaaaaaa a0 aaaaaaaa
i | { [ | § | ! i

| RRER
OO NO OO OO OO NO OO

152 _’ 2.805’000(’1" _0.5’166699 0.4'70000011
i 158 | 31360000 02360000 0.23600000
1 1157 3.1350000l 0.0000000  0.0000000 1
158 ~ 3.135000 'o.iioéb‘oJ 0.470000011'
o gf'jgs;_ _ :A_', :"i.ié&ﬁooq ‘07.53566601'7 70.'23576()99]1_;"':W’m o .

Weir Structure LARSA 98

Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




5,

i
i "4:5:’ E

| 5.7750000

| 6.435000

~3.4650000 00000

~ 3.7950000  0.235000
- "3.7950003 o.ooooocﬁ)|
) '3.7950’0001' ""'Oii/bddﬁ'ol
4.1250000 0.2:5500'()0|
4.’1250663" 0.0000000
4.125000 'l" i 0.4700000I
) 4.4’5&"»6000i ~0.2350000
44550000 0.0000000

|

'1.’4’53660&‘ " 0.4700000

~4.7850000 0. z*s’smoo{ :
'4.78'5000(%’ ~0.0000000
4.785000} o.47ooooJ'
~ 5.1150000 "*'0.23'56000'
511500000  0.0000000
. "5.1136006;*0.4766% ]
54450000 0.2350000

0.2356()0"
54450000 0.0000000
54450000  0.470000
57750000 0.2350000
~0.0000000

57750000 0.4700000
~6.1050000 0.2350000
6.4050000  0.0000000
~6.1050000  0.4700000
-6.4360000

~0.0000000
~ 6.4350000
6.7650000
6.7650000

~ 0.470000
70.235000
~70.000000 |

) 6.7"656'0""% "“0;4700000' ;

7.0950000 02350000

Weir Structure

Tuesday July 27 1999, 2:15 pm

7 0.235000

q‘“ 0.2350000

e RS
0.0000000 1

'3.4650000  0.47000000 0.47000001 |
I 0.23500001

0;006606’| 1
d.47'06600l 1
a.z:'.sooooI 0

o.’Ooooooo' 1
0.4700000| 1
0.2350000 1
ohooo‘ooJ 1
0.4'700000l 1
l 1
0.0000000 1

0.470000 | 1

~0.2350000.0

o.ooo'oooo| 1

~0.470000 Ii B

0.23500001 |

0.0000000 1
0.47000001

023500001
0.00000001

|

0.47000001
B b.‘i:iéobﬁj 0o

0.0000000 1

~0.47000001
023500001

6.0’6660‘6&)}1 -
0.4700000|1
0.23500001

"0.00'60'06011 g
o.'4'7ooobol1’ o

1023500000

-‘-“-‘1-‘1-‘ Ol ed ' cddjcdcd d d = O = = -
{ | i | i |

11 T
i e e =

| -

|

O - -

| { | { | | | | | |
O @ m e adea o a0 aeaaemaeaaLma0e==maaaaaac=a aaaa
| I i ' | = 3

&

O b adicd! adl o) wb| «b| b | O] b b} b B b b D] D O D | i wh = - O b «dl b ] aff
1= { |

48’Retention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

— .
Tt o T
L
1 1 0 )
0 0 2
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0
0 0 2
1 1 0
e o
1 |1 o )
1 1 0
1 1 0
I 0 )
11 1 o
1 1 o
o o N
1 1 0
i I3 15" _
N I T ] =
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0 )
0 0 2
LARSA 98
Version 5.0

© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




i L R o o G M it i A B B f& LA o i DRI TOEE | SRR e AR e e e S
y s
o o . Page: 6
489Retent10n Basin 3
Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
i ’ Engineer: B.K. von Allworden
| __7:0950000  0.0000000  0.000000011 " 1 1 [ 1 1 jo
7.ossooogL 0.470000 0.4700000 1 1 1 1 1 1 0
|7 7.42500000  0.235000 "’Bfﬁsﬁﬁot}' (I kN kN T 1 0 o
74250000 ooonooo o0o0m0o0t |11 1 |1 |1 o
7.4250000  0.470000 o.47qoooo|1 1 1 1 1 1 0
7.7550000{ 0.235000 o.2ssoooo'1 1 1 1 1 1 0
7.7550000  0.000000 o:ooooopo|1 1 N 1 1 1 0
' "'7'.7‘550‘000’"‘ 0.4700000  0.470000 ’|1' T 1 1 1 0 b
8.0850000  0.2350000  0.2350000 0 0 o |0 0o (o |2
8.085000( '""6.’6@6600’"'o.dbbdo’bo~1' R 1 11 1 0
| 8.0850000 '0777)6606‘ ' d.iioo’o'oo|1' K 1 1 1 o B
| aatso0on 0238000 028800001 |1 |1 1 [ 1o
8.4150000  0.0000000 o.oooooool1 1 1 1 1 1 0
~8.4150000  0.47000000 0.47000001 (1 1 1 1 1 0
~ 8.7450000  0.2350000, o.zasooOo{1 |1 1 1 1 1 1o )
8.7450000 “626000000’ 0.00000001 |1 1 1 1 1 |0
" 8.7450000 ’OTW)O’O' b'.-ﬁddboo!{ 1 1 1 1 |1 |0 g
"‘éliisbm‘ 0.2350000, 0.23500000° (0 (0 |0 (I 0 2 i
‘9’1.6730()00l ~0.0000000 o.bﬁ:ﬁo‘oo'1 B 1 1 i 1 0 3
~9.0750000 'b.ﬁbﬁbdo: 0.47000001 |1 1 1 11 0 N
7 9.4050000 '()'.ﬁsaotml 6.535000(%1 M 11 1 1 0 ]
) ‘g.zomj 0.0000000 6'°°°°°°°|1 11 1 1 1 1 “lo
i ""5.265366’|' d.ﬁooooJ‘ 0.47000001  [1 |1 1 1 1 o T
~9.73500000  0.2350000 ’6.‘2’35’0000{1' B TR I 1 |1 o i
"“973’5*666’0' ~70.0000000 0.00000001 |1 T 1 I 0
~9.7350000  0.4700000 0.47000001 |1  [1 (1 1 1 o -
1 "iﬁ)ﬁsﬁﬁéd""o.z—ﬁﬁo(’)ol"“’b’.ifséddbb:o'*“" o o jo o |o |2 i
7710.0650000  0.00000000 0.00000001 |1 [1 |1 1 1 o s
10.0650000 o..iiooooi o.’47ooooo:1 1 1 |1 1 1 o B
"o.Obbdbbol 0.2350000 1.6000000’1' B K TR C TR 1 1 |0 Tl
"d.’iﬁéb‘bbol '“'0.660600'){ 1.600000 117 B 1 |0 i
i 0.3300000 0.4700099' 7‘!.76099999'1 N T I 1 |0 RN
A.,A,‘}?}E‘_’Pp?l 02350000 1.c0000001 |1 |1 - |1 4 LI
L]
Weir Structure LARSA 98
Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




~0.1650

: :

0.1650000

0.0000000

0.1650000

0.4700000

~0.6600000
"~ 0.660000
~0.6600000
~0.4950000
0.4950000
0.4950003

~0.9900000,
0.8250000
~~0.8250000

~1.3200000

~1.6500000

~ 16500000
~1.4850000

0~ 0.4700000

© 0.9900000
10.9900000,
(-
- 0.8250000
~1.3200000
11.3200000

~ 1.1550000
~ 1.1550000,

1.1550000

~1.6500000

~1.4850000
~ 1.4850000
~1.9800000

" 1.9800000

1.8150000

0.0000000

0.2350000
©0.235000
0.000000
©0.4700000
0.0000000
0.4700000
0.2350000
0.2350000
: 6.’6060604'
~0.4700000

“‘“6‘.‘4”7566&)0{
~ 0.2350000

~0.235000
55565060

i 6’.‘4766005 ¢
o’.o'babooo}‘
~ 0.4700000

:
o.'2'3'56060'
““6.66666001 )
T d’.’iiﬁ)’b"do| )
" 0.0000000
~0.4700000
70.2350000
70.2350000

~ 1.8150000
1.8150000

~0.0000000

e 6’.2766606{ [il

Weir Structure

Tuesday July 27 1999, 2:15 pm

~1.6000000 1

~1.6000000 1

1.6000000 1
~1.6000000 1
1

' ’1'.6'000000}
1.6000000 1

1.6000000: 1
1‘6000000‘ 1
1

1.6000000

1.6000000 1

1 .so'tioooo|

1.6000000I

'1.6000000| 1

1
1

1‘.60000051‘ 3
"“’6.’666600(4' " 1.600000
1.6000000 1

1.6000000 1
1’.6600‘000"1’

1.60000001
71.600000001

1.6000000 1
1,6000000 1
1.600000&, 1
1.6000000I 1

1.60000001

~1.6000000 1
16000000 1
' ‘1.600000"(}| 1.
~1.60000001
1.6000000 1

- 1.60000001

1 1 1 1 0
e e e T e
"""" B 1 [ & 0
— 1 [ [ 7 (0o
A ¢ 1 1 11 o
1 1 1 1 1|0 -
1 1 1 1 1 0
1 1 1 1 1 0
1 1 1 1 1 0
1 1 1 1 1 0
K 1 1 1 1 0
1 1 1 1 1 o
B E 1 1 1 0
1 1 |1 1 1 0
. 1 1 1 1 0
1 1 1 1 |1 |0 o
Lt T A i 1 o = g
— e P
BRI M [ T o
R ) i
1 4 1 Lo
I E N I I C [ i
R 1 1 1 1o
RERERE] 1 |1 1 |0
R 1 1 0
1T 11 1 1 o
) R O N N T o
it ; e 5
T I 1 1 1 0 )

""" 11 F N T R [ B
I 0
B T R Tt e
i 1 1 1t 1T o

1.60000001

| ~ 1.6000000 1

489Retenti0n Basin
Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

. Page: 7

LARSA 98
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




Ly R AR e Sca o B Y v

e ° . Page: 8
489Retentlon Basin
Filename: D:\\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
’ Engineer: B.K. von Allworden

O 0000000000000 0O0OO0COoO o000 Oo0OO0o0o0oo oo QIOwO‘O%

3100000 00 “F I
~72.3100000 '_O.i:lﬁ(')ﬁbdl' ‘iﬁﬁdbo_dbli B
2.3100000  0.2350000 G

i 1'6600°0&’| 1
72.14500000  0.2350000 _‘I'.GOOﬁi)OO' M

1
2.'1’450003 ~ 7 0.0000000 1.6000000 1

2.14soooj 0.4700000 1.6000000 1
' 1

2.6400000 0.0000000 1.6oooooc|
2.6400000  0.4700000  1.6000000 1
2.6400000 0.2350000| 1.6000000 1
’2.47’56600" "'6.23501)0(#' 1.600000 '1’
72.4750000 1.600000 i

0.0000000 1
~2.4750000 '61766660|' 1.6600007(14 7 |
~2.97000000  0.0000000 "1.600'006(% Rp

39 | 2.9700000  0.470000 - "'i.GDOOOOOIf’*’

I T I I N

~2.9700000 0.2350000 '1'Zso'obbbo|1 A B )
) 2.80500000  0.23500000 1.60000001 i )
s 2.8050000  0.0000000 1‘.660006&'1'1’“" )
z.sosooﬁ 0.4700000  1.6000000 1
~3.3000000  0.0000000 1’.60’0’0600'1‘ )

|

5.‘3060660"'@6660&" 1.60000001 |1
| 3.3000000 """6.‘23‘5‘0‘obo| '1.60000001 1
~3.1350000 0.2350003 1.6000000 1 1

i

~3.1350000  0.0000000 1.66666()0:1 o1
é.i3§600'0|'_"'b.4i6660 'i.édo'bboop N
~3.6300000  0.0000000  1.60000001 |1
~3.6300000 "07766063 '1.60000001 - |1
~0.2350000

1
~3.6300000 | 1.650‘0066’1’777" 1

1

1

N e e =N _n!_r_m‘_h‘_m..n

"”"ﬂé?oﬁﬁi[ _o’.izi.é()oool 1’.6000000'1‘“""" 1
~ 3.4650000 '7‘0.0666000" '1.606660(){i I
~3.4650000 0.4700000 1 .i;oo’dob"l‘i"__ 1
= '3’.566()'666’7'0.'6(%’()660{ i i.sooooo’oli 1
~ | 3.96000000 0.47000000 1.60000001 |1
39600000 02050000 160000001 |1

‘a‘_n‘

|
|
|

)| C

|

B N N B e e I e e N e e NI . I = SIS WU G Ui G Y ey
| | 1 [ i { i i L 1 : ! {

H ! | | } i | i i | {
e e B N N e N = Y= NI U AP P N VUi e G Y
i | i i |
| H 1 | ! v !
[ § i i |

| | md| o) -

|
f

Weir Structure LLARSA 98

Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




489Retentlon Basin
Filename: D:\\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates

’ Engineer: B.K. von Allworden
359 13.7950000 02350000  1.60000001 |1 1 | o
60 | 37950000 0.0000000  1.60000001 |1 |1 T EEET [
26 361 3.79500000 0.47000000 1.60000001  |[1  [1  [1 |1 1 o~
1362 4.2900000 0.0000000 1.60000001 |1 (1 |1 |1 1 Tl
26¢ 63 "~ 4.2900000 6.17“0%01’ "'1.6"0000’0'%1 T 11 1 0
1364 "~ 4.2900000 "6.235’066'| 1.soooooo|1 1 1 1 1 0
26 365 | 4.1250000 'diﬁ'rsﬁw)l '1’.600060011‘ REE 1 RE 1 0
géé" | 4.1250000 '6.660660’| i.sooddool1 RE K 1 11 1 0
367 4.12500000  0.4700000,  1.6000000 1 1 1 1 1 1 0
368 | 4.6200000 0.0000000 1.600060&'1 REl 1 1 1 1 0
6 4.6200000 o.ﬁaooo‘ol 1.6000000'1 1 1 1 1 1 0
B "‘i.éiﬁd(ﬁ)’d - 6.’235‘606‘| 1.60000001 |1 1 1 1 1 0
) 4.&55000&' 0.2350000 1.66000041 1 1 1 1 1 0
~4.4550000 ‘o.ﬁdbddﬁol 1,eoooooo|1. 1 1 1 1 1 0
i ~ 4.4550000  0.4700000 ’1.6000000,1' K 1 1 1 1 0
; " 4.9500000 0.0000000  1.6000000 1 11T 1 e 1 0 .
375 | 4.9500000  0.4700000 1'26000000:1""" 1 [t e
9. 1376 | 4.95000000 0.2350000 1.60000001 |1 |1 1 1 0
280 {377 | 4.7850000  0.2350000 1'.6'00066"1 RED 1 1 1 1 [
28 78 | 4.7850000 0.0000000 1.60000001 |1 |1 1 1 1 o
{379 | 47850000  0.4700000  1.60000001 |1 (1 L 1 o
28 80 [ 300000 0.00000000 1.60000001 |1 1 1 1 1 0
81 5.28000000 0.4700000 1.60000001 |1 1 11 M o
8 382 | 5.2800000 “‘o.’2‘53%66| 1.60000001 |1 T [ 1 |1 o
2861383 | 51150000 02350000 1.60000001 1 |1 |1 |1 L
8 84 5.1150000 o.oooﬁ)ool 1.eoooooo|1 1 1 1 1 1 0
85 | 5.1150000 0.4700000 "1.60t’mdoo|1' R A R I K 1 |0
386 | 56100000 0.0000000 1.60000001 |1 (1 |1 |1 1 0o
29 87 ~5.6100000  0.4700000 1’.soooob'|1" K 1 11 1 0
88 ~5.61000000  0.2350000  1.60000001 |1 1 1 1 1 1o
29 389 " 5.4450000  0.2350000 1".600000(;1”' K 11 1 1 1 o
150" ~ 5.4450000  0.0000000 '1“'.60000()6):1' e 1 1 1 0
| 294 91 ***5.’4'4566*001“'077'66606, ‘ ”1'.6606()6()| 1 N N K 1 o
L
Weir Structure LARSA 98
Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




TN
S SRR

5.9400

~5.940000

5.775000J‘ )
© 57750000

~ 6.1050000

6.1050000

~ 6.1050000

~6.6000000
~ | 6.600000
| 6.4350000
| 6.4350000
| 6.4350000
~ 6.9300000
' 6.930000%
6.930000
6.7650000
6.7650000
6.7650000

~7.2600000
7.0950000
~7.0950000
~7.5900000
| 7.5900000
~ 7.5900000

s 0
K 5.540000(3> ]
5.7750000

~ 6.2700000
~6.2700000
© 6.2700000
~0.235000

6.6000000

TQ_L

~0.0000000
~0.4700000

72600000
7 2600000
70960000

”‘o.uaboo'o:
70.235000 IN
0.2350000
~0.0000000

7 0.470000 '

~0.0000000
"'0’.'47060001
i 0‘.2‘3'5’6660'

~0.0000000

~0.4700000

”o.oaoao'oo:
0.4700000

'—"'a.iismo’

"0.2350000

|

"6.666()003 —
~0.470000
70.2350000
0.2350000
0.0000000
opamoool
0.0000000
0.470000
i 62353660'
10.2350000
o;600000j
0.4700000

om'b‘aooo‘
0.4700000
0.2350000

Tuesday July 27 1999, 2:15 pm

Weir Structure

"1.6000000
1.6000000
'1.6000000
'1.6000000

~ 1.6000000
71.6000000 1

~1.600000 ‘
1.6000000 1

1.60000001 |

71.60000001
1.6'(‘)'00(')00I T

1.6000000'1 i

1.6000000 1
1.6000000 1
1.6000000 1

1.6000000 1

1.60000001

1.6000000 1
1’.’6’6000’60' 1

11.6000000 1

1.sodoo'oo| 1

1.6000000 1

|

1.6000000 1

- 1.60000001

1.6000000 1
1.6000000 1
1.6000000 1
1

|
f.éooaoodl'i
1.6000000 1
1.60@000j 1
1.600000 |1
1

o

11.60000001

i
|
|

\*:

|
|

[ N R e N T T T A= N N U S
| | ! i

T
|
|

i i | H H |
I Y S S Y N S N N e e ey
157 ! i P i
| i i

1717
|i

d;-‘-—h-l—l-‘—‘-{ﬂ—\-‘-l-h-l—I—ld-}lg.hda-l—\dﬂ-l'—h—\-l-b'-‘\_[
b i (. | b

|

o ° ‘ Page: 10
48st Retention Basin 3
Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden
1 10
S EEE P .
— e -
e
1 1 0
1 1 0
1 |1 |0
1 1 0
1 1 0
1 1 0
1 1 o
1 T o
i1 o
1 1 0
—r g
e P .
1 1 o
1 1 o
1 1 0
1 1 0
1 1 0
1 1 0
1 1 0
1 1 |0
1 1 |0
1 1 0
11 o
1 1 0
1 1 |0
1 1 |0
1 1 |0
1 7 o
i 1 jo

LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




e
4250 5
' 7.4250@% 7).0000000"’
~7.4250000  0.4700000
"~ 7.9200000 0.0000000
7.9200000  0.4700000
7.9200000 0.2350000’
© 7.7550000 'o.z:ssooool
7.7‘550000: 0.0000000
7.7550000 0.4700'000’
~8.250000C o '6600'06&' )
a.isbbﬁé'j "~ 0.4700000
8.2500000 Ez.is’dooJ i
8.085000 '"é.zssoooul
8.0850000  0.000000
" 8.0850000  0.4700000
'" s.?s'o&ooj & o’.’éooo(u’m|
~8.5800000 011’7'00000"

~ 8.5800000  0.235000

- 8.41 50070(#'” 0.2350000

8.4’136“060‘7 - wt')."()'6'0'('5()0()‘

“8.4150000  0.4700000
8.9100000  0.0000000
"8.9100000  0.4700000
89100000 02350000

87450000 "6.23"50’003'

8.7450000  0.000000
~8.7450000 "624‘/’00000:
'9.2400000 o’.’oOoooool
9.2400000 . 0.4700000
9.2400000 '6.’{:;50000{

9.0750000  0.235000
’9.07‘566@* ~0.0000000
o 0.4700000

~9.0750000 ,

Weir Structure

| Tuesday July 27 1999, 2:15 pm
|

1.’66660’0% T

1.6’66'000'0’ i
"1.600000( |i )

1.6000000 1

1.6000000| 1

1.6000000I 1

1.600000CJ 1

1.‘.~'o0000()0| 1

1.600000 :1‘ .

1.60000001

1.6'0000’0&,1 L
1.60000001

1.600000 ! 1

1.60000001

1.6000000‘ 1

1.6000000

1
|

1.60000001
1.60000001

1.’6’000000: 1
1.6000000 1

1.6000000‘1 L

|

1.60000001

|

1.60000001

1.écooooq' 1
1.isooo'ooo|1

'1.60000001

1.600000()1 1
1.6000000 1
1.soooooo’ 1
1.600000
1.600000 I1

i L

Filename: D:\LARSAT~248ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

i |
P R L ) [ () e |

]

]

RN N N Y N Y Y g g Y Y I N N N
! ] L

S

PR R Y P P R P Y I G Y P N Y G Y Y UG g gy ey |

1 | . | ! !
F—JI— TN — B — B — T — TN — Y — B — MK — T — T — T — i - T -} Q;QVC oo o0 oocooc oo oo o o

| | { | { i |
b ad| ob| bl b i wd! od| b b ] = ] ] ] ] ] A wd! @ ] ] ] A D ' wd! wd| wd -] -
! | i i | B
L - —l: e R I e e R et el A‘ R e T T L T T N N T N P N N N NS N NS N NE——

B e I I e N N e e e T T T T e e St P NPT N N G G =

| b | | -

|

=i

" LARSA 98

© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




Gl e @ r

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

.

0 B G B £ Sk RO X e R B g L B
| _o.57o0000 ~oovooooq t.eoooooot 1 1 1 1 M Jo
9.570000 o.47ooood‘ 1.6000000 1 1 1 1 1 1 0
T é’.’éibt)ioq"o;issooo‘ ~1.0000001 (1 |1 [t |1 |1 0 )
| 9.4050000 0.2350000 1.60000001 (1 |1 BE 1 0 i
9.4056660' ~0.0000000 ’1”.6006606:1 L 1 1 1 1 0
9.4050000  0.4700000 1.soooooo|1 1 1 1 1 1 0
s’;.‘soooooo| 0.0000000  1.6000000 1 1 1 1 1 1 0
9.9000000 o.47ooooJ 1.soooooo|1 1 1 1 1 1 0
9.9oooooo| o.z:;soooo| 1.soooooo:1 1 1 1 1 1 0
) 79.7350000  0.2350000 1.600000(’)'1 11 1 1 1 1 0
9.73500000 0.0000000  1.6000000 1 BE 1 1 1 1 o
9.7350000 ""'0.’4'7'&000" “1.60000001 |1 |1 1 1 1 [
10.2300000 o.dbddb’bol "1.60000001 |1 |1 1 1 1 jo i
10.2300000 '0.4’700000‘ ] 1.soooooJ|1 1 11 1 11 1 |0 )
10.2300000 "Tj.'iséﬁbool' 1.660660q1' R 1 1 e
~10.0650000  0.235000 1.5000000‘1 s QLAY S 1 1 1 0
10.065000 0.000000 I“ 1’.6600000|1"‘ 1 1 R )
| toossooon oa7oooos eoeovoot [+ [t | 1 1 o

Degrees Of Freedom: O=restrained, 1=free
oint displacement coordinate system may be attached to a joint

Material Property Data
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Young's modulus is mandatory.

§hear modulus is mandatory.

For non-zero shear area and shear modulus, secondary deflections due to shear are included.
Non-zero density is required if gravitational factors are specified and self-weight is to be considered.
on-zero thermal coefficient of expansion is required for thermal loads.

h'riangular and Quadrilateral Element Data

0.2500000S
o.iso’oobols'
0.2500000S

0.2500000S
i '0.250’0’000|s
T 6."25'0066()Is [ S
0.2500000S
o.éé’o’dobols} ‘
' '0.2500000S
~ T 0.25000008
""""" 0.2500000S
~0.2500000S
7 0.2500000S8
0.2500000S
~0.2500000S
" 0.2500000S
0.2500000S
©0.2500000S

~0.25000008
0.2500000S
0.2500000§

! |
QIR SN GRRES S RN PSR S [ S PN Y P NG Y [ S Y

" LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

Weir Structure

Tuesday July 27 1999, 2:15 pm




.
i oSl B el hd = — -

48’Retention Basin @ .

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

b
:

0.2500000S
~0.25000008
~ 7 0.25000008
©70.25000008
0.2500000S
0.2500000S
o.2sooooo|s
0.2500000S
o.zsooooo‘s
0.2500000S
0.2500000S
0.2500000S
~0.2500000S
~0.2500000S
025000008

l
1

‘ ' ‘

| «d| abi cb] wbi wd| cb] ed] eb} cd] @b} obf ahf =i wd! wdi wb i =b o wb; wh] wbf ehf =i

i ] i i i ]
| : i

| " o.25000008 -
~0.25000008
il | 0.2500000S
~ | 0.2500000S
| 0.2500000S
N 0.2500000S
““““““ 0.25000008
“ | ozsooooos
| " o.2s00000s
(166 |1 = '6.2’5‘66666ls}"’ i
175 1 0.2500000S
171 |1 o.250'6660,s'
(174 1 0.2500000S
172 1 o.zsoooools
181 1 B 70.2500000S
REr/2mEe B 0.2500000S )
s i [ os000008 B
178 |1 | 025000008
L4
Weir Structure LARSA 98
Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC._,Softek Services Ltd.




B CRE . SESRR TI M G iy G v e e T TR S il

F g Page: 15
489Retent10n Basin @
Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

zsoooools
770.2500000S

"0.25'00600'5
0.2500000S
0.2500000S
0.2500000S
0.2500000S

o.2sooooo|s
026000008
0.2500000

. o.zsoooools
. 0.2500000S
“‘_"0.2’566666'5’“”' -

= "b.zsooooo's i
©0.2500000S
|7 0.2500000S
aTE o.zsboo'oo's L. L°
i o.2506000}$

~0.2500000S
0.2500000S

Weir Structure LARSA 98

Version 5.0
Tuesday July 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




Weir Structure

Tuesday July 27 1999, 2:15 pm

o |232

~ |250

258

234

—oai-
237
“|240
238
247
243
246
1244
253
| 249
252

| 259
255

256
265
1261
| 264
262
271
| 267
“|270
268
277
273
“|276
274
283
279

[N G N Y G Y PN N U N ) Y N Y N Y Y U P Y g ey
i [ i i I S A |

e it il STNERL.. PG - e A e T i
’ o . ' Page: 16
48st Retention Basin
Filename: D:\\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden
0.2500
0.2500000¢
o.'isoooo’olsv e

| 0.2500000s

~0.2500000
~0.2500000S
~0.2500000S

) 0.2500000ls;"*"
o.zsdooools )
0.2500000S

0.2500000S
0.2500000S

0.250000 :
0.2500000
~0.2500000

0S
]
S

~0.2500000S8

~0.2500000,
| 0.25000008

"~ 0.2500000S
~ 7 0.2500000S
__ 0.25000008
0.2500000S
| 0.2500000S

- 6}'25000'0018" LE
~0.2500000S

_DARG0008

0.2500000S
0.2500000S
0.2500000S

o.zsobdbo' 5

o.zsdooools
' d.2'56boodls
0.2500000S

. LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




8 o . ’ Page: 17
48st Retention Basin
Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
’ Engineer: B.K. von Allworden

~0.2500000
| 0.25000008
| 0.25000008
©0.2500000S
0.2500000S
0.2500000S
'0.25000008
0.2500000S
0.2500000S
0.2500000S
0.2500000
0.2500000S
o.zsoOoobls" ]
0.2500000S
~0.2500000S
~0.2500000
© 7 0.25000008
'""b.'zéédﬁﬁols i
0.2500666['*

3 d.’gsdoéo“t:§' TGl
0.2500000
~0.2500000

0.2500000
| 0.2500000
~0.2500000S

o.250006bls LN

0.2500000S .

0.2500000S

'o.z'soOOOols -

) o.zsddo’dols‘"'
0.2500000S

' o.zSoodOo§ §

S

-
b
5

i | |
- e ek eh eh e e ek e wh e wh eh wh e ed e ek ek e e ek ek e e wh e eh e wd wd o -
i : | .

Wéir”Strl;cture

' LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

LTuesday July 27 1999, 2:15 pm




48’Retention Basin @

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

0.2500000S
~770.2500000S
~0.2500000S
' o.2560’6'60ls '
0.2500000S
0.25000005
0.2500000S
0.2500000,5
0.2500000S
0.2500000S
0.2500000S
0.2500000S
'0.2500000S
o.zsoﬁoo’o| S
~0.2500000S

0. o’btiols
] 0.2566066|s“
© 0.2500000
770.2500000S
0.2500000S
" 0.2500000S
) bi25?)6600§"' MSH
0.25000008
0.2500000S
0.2500000S
0.25000005
o;’zéo‘ddools
0.2500000S

6‘.2560660(5 '
025000008

025000005
02500000

ad] o] wd| wdi o ab] wa] ab] i ad| wb| wd] wbi wd] b wd] b @] D] wb| i ! @A W i wd wd! @ wh b =] e -

Weir Structure
Version 5.0

l Tuesday ju]y 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

LARSA 98




PRRE T T AN Y . R e T, N N S TR S 8 A . )

e D
48sT Retention Basin ®: .

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates

’ Engineer: B.K. von Allworden
389 T ) B 0.25000005 ‘
390 389 (388  |386 |1 dfz'éboééﬁlsF’ R
382 (381 (391 (389 |1 = 0.2500000S
(389 (391 387 (388 |1 - ©0.25000008
386 (388 (395 (396 |1 ©70.2500000S
1396  [395 394 (392 1 0.2500000S
388 (387 (397 (395 |1 'o.zsoboools
395 (397 393 (394 1 o.zSoooools
392 394 401 402 1 0.2500000S
402|401 [400 (398 1 0.2500000S
394 393|403 401 1 o.'zsooboo's
401 403 399 400 1 'o.z'soooools
398 400 407 408 1 0.2500000S
~|408  |407 (406  |404 1 "'o.zSOOoools
~|400  [399 1409|407 1 ) 0.2500000S
"~ |407 ~ |409  |405  |406 |1 0.2500000S
404  |406 (413 (414 1 = ~0.2500000S
|44 a3 (412 410 1 R o.'25000d0:s
406 405 415 413 1 0.2500000S
413|415 411|412 1 'o.zsooooo's
410|412 419 (420 1 ~ 0.2500000S
4200 (419 418|416 1 = 0.2500000S
1412|411 421 [419 1 B '0;2560000|§""” )
419 421 417 418 1 0.2500000S
416 418 425  |426 1 0.2500000
426|425  |424 (422 1 - ""'b‘.’zsooodo's
418 417 427 425 1 0.2500000S
425 427 423|424 1 ©0.25000008
422 424 431|432 1 10.2500000S
1432 431 430  |428 1 770.2500000S
424 (423 433|431 1 0.25000008
1431 433 (429 (430 | ' o.z’§06600ls,’ a
428 " [as0 lasT " Jase | 025000005

LARSA 98
Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

Weil; Structure

Tuesday July 27 1999, 2:15 pm




Weir Structure

[ Tuesday July 27 1999 2 15 pm

770.2500000S
0.2500000S

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

0.2500000S

~70.2500000S
‘ ozsoooools '

0. 2soooools B

0.2500000.8 L
10.2500000S

0.2500000S

10.25000008
0.2500000S

~0.2500000S

6.2’500600'3
0.2500000S

0.25000008
0.2500000S
~0.2500000S
0.2500000S

0.25000005

0.2500000S

- 0.2500000S

70.2500000S
70.25000008
770.25000008
770.25000008
~770.25000008
0.2500000S
770.5000000S
0.5000000S

~ 0.50000008

SOOOOOOIS

~0.5000000S

0 5000000’8

LARSA 98

Version 5.0
© Copyrlgh( 1995-1997, LARSA INC.,Softek Services Ltd.




2 bt s 9 s ) ¥ 2 8 S TR e T o 1y e O S s .,‘)”"’
o . ' Page: 21
4857 Retention Basin
Filename: D:\\LARSAT~248ST\WEIR.TEL
Description: Weir Plates
’ Engineer: B.K. von Allworden

7 1 0.5000 o's
118 (310 {309  [119 |1 ~0.5000000S =
’’’’ 1123 (314|316  [124 1 ~ | 0.5000000S )
124|316 (315  [125 |1 0.5000000S
[129 320|322 130 1 o.s’OOoﬁbBlS
130 322 321 131 1 0.5000000S
1135 326 328|136 1 0.5000000S
136 (328 (327 (137 1 0.5000'000[5
141|332 334 142 1 o.sooooools
1142|334 333 143 1 0.5060060|s
147 338 340 148 1 0.50000005
148 340 339 149 1 0.5000000S
1153 344 346 154 1 0.5000000S
| 154 346|345 155 1 o.sOododols
159 350 352|160 1 o.sdo’OO()ols
160 352 351|161 |1 s 6.5066660"“ '
~|165 356  |358  [166 |1 L 0.50000008 ]
166 358  |357  |167 1 - 'ogsodﬁb@lé )
KA 362|364 172 1 ) 0.5000000S
172 364  [363  [173 1 - 'o.Sﬁbddﬁls '
(177|368 |370 178 1 0.5000000S
178 [370 (369 179 1 B "0.5066060§
183 (374  [376  |184 1 0.5000000S
~ |184 376|375 |185 1 | 0.5000000S
189 (380  [382 1190 1 - "6550666065)'“
~ {190 (382 (381 (191 |1 NN i 0'.566666613”' g
“[195 " [386 (388  [196 1 | 0.5000000S
1196  |388  |387  [197 1 | 0.5000000S
201 (392 (394 202 {1 "'0’.56%666]32 I
|202 (394 1393 1203 |1 | " 0.5000000S
207 [398  |400 208 1 ~0.5000000S
 |208  ja00 389  |209 |1 |  0.5000000S :
213 j404 4068 214 |1 2 |  0.50000005 -
L[]
Weir Structure LARSA 98
Version 5.0
Tuesday _]uly 27 1999, 2:15 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




!
Nags?

48st Retention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

‘ 351 214 406 405 215 1 0.50000005
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alid Young's modulus, shear modulus and element thickness must be specified

Load Case 1 - Joint Load Data

ttoad Case Description: All Loads
Load Case Type.....cccevernn Static Load
II.oad Case Status........cceue Active
lLoad Case Scale Factor......... 0

- Gravitational Factor....... 0
Y - Gravitational Factor....... 0
Z - Gravitational Factor....... 0
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Joint loads acting in directions other than global may be defined on joints with attached joint displacement coordinate systems
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Load Case 1 - Triangular and Quadrilateral Element Load Data
Load Case Description: All Loads

48’Retenti0n Basin
Filename: D:\LARSAT~2\48ST\WEIR.TEL

Description: Weir Plates
Engineer: B.K. von Allworden

oad Case Type......ccerrvnns Static Load
sLoad Case Status......... ... Active
and Case Scale Factor......... 0
- Gravitational Factor....... 0
iY - Gravitational Factor....... 0
- Gravitational Factor....... 0
orm Temperatu
F Deg
-o.zoooooo| ’ 0.0000000 0.0000000
| 2000000 0.0000000 0.0000000
’ -o.zoﬁo’t)oo| 0.000000j ) 0.0000000
-0.2000000 0.000000 0.0000000
-p.;oqqpoo: _ 0.0000000 7 o.oooooooI
02000000 0.0000000 " "~ 0.0000000
-0.200000! 0.0000000 o.oooooool
-0.72'906096‘" 1 o.ooo‘dbbb":' B '0.0000000
-o._zqqooqtﬂ 7 0.000000 0.0000000
-0.2000000 0.0000000 0.0000000
- -o.zd’oo’ddo} i 0.0000000 0.0000000
-0.2000000 0.0000000 o.oooooooI
-o.zoboooo| o.oooooool o.0060000|
-o.i(foﬁboo) ) 0.0000000 0.0000000
~ -0.200000 I' " 0.0000000 ~70.000000C
-0.2000000 ' 0.0000000 "o’.ooooo{)ol
-0;2000000" 0.000000 0.0000000
~-0.200000 l . 0.0000000 o'.oooooooj
~ .0.2000000 0.0000000 o.o’Oooooo:
7-0.2000000 0.0000000 o.ooOoooo|
-0.2000000 ,o.ood()oo'o'” o o.ooo’oooo|
-0126600‘()0" - 0.0000000 "o.oooOoObl
o l'olz'éﬁﬁﬁdg 0.0000000 0.'0"660660'
~-0.2000000 0.0000000 ~0.0000000
0200000 00000000 00000000

Weir Struc't;r’rei |
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48st Retention Basin ®

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates

’ Engineer: B.K. von Allworden
: S ol :
6 [213 -0.2000000 0.0000000 0.0000000
214 7 | -0.20000000 T 0.0000000  0.000000C
& 215 | -0.2000000  0.0000000 ~0.0000000 |
216 ""';bizoooooq ©70.0000000  0.000000¢
217 |  -0.2000000 0.0000000 ' o o‘.oo'ooOoo{
218 -0.200000 0.0000000 0.0000000
320|219 -o.zOooooo' 0.0000000 0.0000000
220 -0.2000000 0.0000000 0.000000
221 -0.2000000 0.0000000 0.000000
222 -o.zoooooo| o.ooooooj o.ooooooo|
6 1223 -0.2000000| 0.000000 o.ooooaoJI
224 | 020000007 00000000 00000000
26 | 02000000 ~oomoooo T 0.0000000
226 -0.2000000 0.0000000 0.0000000
227 | -0.2000000 0.0000000 ~ 0.0000000
228 _"""‘-‘o‘;é‘dcﬁﬁﬁ'l""" ~ 70.0000000  0.0000000
229 | -0.2000000  0.0000000 i 0.0000000
230 | "’io.mdo'oc"' 7 70.0000000 0.0000000
231 -0.2000000 . 0.0000000 s 0.0000000
232 -0.2000000  0.0000000 "o.oo()ooodl
?33 ~-0.200000 — o.oo'o()oboj T 8 "o.ooboooq
234 | -0.29079997‘ - 0.0000000 ~ 0.0000000
|235 N -0.200000 0.0000000 o o.oooooodl
236 -0.200000 0.0000000 0.000000
237 ) -o.zO’oooboI’ ' 0.0000000 ¥ 0.0000000
238 -0.2000000 ~0.00000000 o 0.0000000
239 -o.zoudboJ ' 0.0000000 ~0.0000000
3 1240 -o.zoooooo| o.ooooooo' . 'o.ooooo’ool
241 -o.zioo'o()od| . '0.0000000 ' '0.0000000
242 -0.2000000, ~ 0.0000000 . 0.00000’00}
245 | oa00000 00000000 00000000
24 [T o2000000 T 00000000 T T T °-°°°°°°j
245 | 02000000 T T 0000000 0000000

Weir Structure
| Version 5.0
LTuesday July 27 1999, 2:16 pm © Copyright 1995-1997, LARSA INC.,Softek Services Ltd.




-0.200
-0.200000¢
-0.2000000
©-0.2000000
-0.2000000
-0.2000000
-0.2000000
-0.2000000
-0.200000
©-0.2000000
-0.2000000
-0.2000000
-0.2000000
-0.2000000
-0.2000000
~-0.2000000
-0.2000000
-0.2000000
~-0.2000000
©-0.20000000
"-0.206607)6' '
-o.zOoObObl '
-o.zoq(gml ]
-0.2000000
-0.200(')60'l
- -0.2000000

-0.2000000
"~ 0.2000000
-0.200’000()| )
~-0.2000000 o
' .'o:zam—oo} e
_-0.2000000
-0.2000000

Weir Structure

Tuesday July 27 1999, 2:16 pm
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00000000

0.0000000

48st Retention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

i

.00000 I

0.0000000 "ii.’o(’ft')'ﬁ(’mo|
0.0000000 - 0.0000000
0.0000000 0.0000000
0.0000000 ~0.0000000
0.0000000 ) o.oOoOooo‘
0.0000000 0.0000000
0.0000000 o.oooooool
0.0000000 0.0000000
o.OOoOooJ"” ' 0.0000000
0.0000000{ o 0.0000000
0.0000000 0.0000000
o.oooooﬁd o 0.0000000
o.oooo()od ) 0.0000000
o.ooooooJ 0.0000000
- 0.0000000 j '0.0'0606’0"
“70.0000000 ~0.0000000
o.‘o()()obdb"*' " 70.0000000
0.0000000  0.0000000
0.0000000 PR '0.0060000’
o.oodbo’oo’”" i "'0.600006(4,
o.Ooooooo”‘ iy » o.oboﬁooo.
0.0000000 0.0000000
0.0000000 iy 0.0000000
0.0000000 ~70.0000000
0.0000000 ~0.000000
70.0000000 : '0.000000J
0.0000000 ~0.0000000
'0.0000000 0.0000000
0.0000000 0.0000000
0.0000000 T 0.6000060:

o '01'6060600'
) o.‘i)'o'()omio|

,4“” P
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~ -0.2000000

Weir Structure
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i R
-0.200000
7-0.2000000
-0.2000000
4).2000600|
I().zoooooo|
-0.200000
-0.2000000
‘;o.‘z'éodooo{
-0.200000

-o.z'oooodoL i '7

-0.200000
~-0.2000000

-0.200000 { e

~-0.2000000

’ib.ZOOOOOO"' L

-0.2000000
'-622666663 8
-0.200000 |"
-0.2000000
Zo.io'odoool
~-0.200000
-0.200000
-o.zoooooJl
-0.200000
-0.200000 |
-0.200000C
-0.200000 "' o
'-o.ioo'oooo|

-o.'zoom)ool
-052000000' '

~-0.2000000

T (—

,2:16 pm

-T)ﬁbﬁbod D

~0.0000000
0.00000000

0.0000000
0.0000000

0.0000000

10.0000000

0.0000000
o.o‘o’oo’o(u‘)]
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

0.0000000

0.0000000
0.0000000

0.0000000

0.0000000
0.0000000

0.0000000

0.0000000

0.0000000
0.0000000

0.0000000

’0.0000000

0.0000000

0.000000
0.000000

o.oooObdq"" N

48st Retention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
Engineer: B.K. von Allworden

0.0000000
0.0000000
~0.0000000
0.0000000
0.0000000
0.000000 !
0.0000000
o.ooooooo'
o.'ooooo'oo'
0.0000000
0.0000000
0.0606600.
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
10.0000000
0.0000000
0.0000000
o.ootm'oool
o.ooboooo‘
0.0000000
o.oot’iéoocJ'
0.0660000'
0.0000000
o.o’do’oooo’
0.000000 |
o.oﬁbhtmo|

e ,._s"
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48S¥ Retention Basin @

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Weir Plates
’ Engineer: B.K. von Allworden

Weir Structure LARSA 98

Version 5.0
© Copyright 1995-1997, LARSA INC.,Softek Services Ltd.

Tuesday July 27 1999, 2:16 pm



‘_____

48st Detention Basin

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Wier Plates
Engineer: B.K. von Allworden

LARSA 98 For Windows

Joints

Slaves
Members

Shells

- Springs
Sections
Materials
Lumped Masses

Version 5.0
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Model Size
378 Load Cases 1
0 Load Combs 0
0 Groups 0
308 Nonlinear Springs 0
0 Time History Curves 0
0 RSA Spectra Curves 0
1 User Coordinate Sys. 2
0 Default Constraints | 1,1, 1,1, 1,1
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48st Detention Basin - Page: 1

Filename: D:\LARSAT~2\48ST\WEIR.TEL
Description: Wier Plates
Engineer: B.K. von Allworden

Support Reactions For Primary Load Cases

0.0167611 0.085696 -0.035211 -0.097169 0.001967 0.0000003

102 1

120 1 -0.0183056 0.2241603  -0.0602118 -0.1431728 0.0001242 0.0000000
138 T -0.0043949 0.1973159  -0.0640384 -0.1443166  -0.0000298 0.0000000
156 1 -0.0016548 0.1973609  -0.0647254 -0.145260 -0.0000249 0.0000000
2 ) ~ -0.000705¢ 0.1981431  -0.0650816 -0.1458531 -0.0000131) 0.0000000
192 |1 . 0.000000 0.198318 -0.0651988 -0.1460545 0.000000 0.0000000
210 1 0.0007059 0.1981431  -0.0650816| -0.1458531) 0.0000131 0.0000000
228 1 0.0016548 0.1973609  -0.0647254 -0.1452606f  0.000024 0.0000000
246 1 0.0043949) 0.1973159 -0.0640384 -0.1443166 _0_29‘_;0:'59‘_ ;—omﬁ
264 1 0.0183056 0.2241603  -0.0602118 -0.143172 -0.000124 0.0000000
282 |1 | -0.0167611 0.0856968  -0.0352113 -0.0971698 -0.0019678 -0.0000003

—

Reactions are relative to the joint displacement coordinate system
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