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GENERAL.

Introduction

This report is presented to aid in the selection of construction .for
widening and rehabilitating the existing Bell Road Bridge over New River. As
is currently understood, most of the existing bridge structure is to be
utilized.  Costs presented in this report reflect construction in the 1989
construction season with inflation of 6 percent annually, contractor
mobilization of 5 percent of the total cost, bid contingency of 10 percent,
and a construction inspection allowance of 15 percent. Figures and

computations are included in the Appendix.

Purpose of Project

The purpose of this project is to provide for a wider bridge to carry a
widened and improved Bell Road over New River, improvements to the existing
bridge structure, and scour protection to the existing piers and abutments.
At present, Bell Road Bridge is a four-lane bridge with a center concrete
median barrier. The widened bridge will accommodate six lanes of traffic, two

left turn lanes, sidewalks, and a concrete median.
History

The original bridge was built in 1964 as a 37-foot-wide bridge to carry
Bell Road over New River. Bell Road bridge was widened and reconstructed in
1977 to provide for a 74-foot-wide bridge to accommodate four lanes of
traffic. The current bridge width matches the existing roadway width. The
bridge currently has a standard concrete half barrier for traffic railing and

a concrete median barrier.

Previous inspections in 1983 and 1985 have noted scouring problems at the
piers in the channel. At this time, a new dam has been constructed upstream
of the bridge which will reduce the peak discharge of water flowing through

this location. However, the dam will also reduce the sediment available for




deposit at the site. Increasing urbanization will also reduce the sediment
deposited at the site. The result of lower peak discharge and reduced
sediment may be no significant change in the aggradation/degradation state of
the river bed. Current indications are that the river bed is aggrading as
suggested by the adverse grade to the south and accumulation of silt in the
abandoned USGS gaging station at the bridge. Therefore, scour protection is

still necessary at this bridge.
Geotechnical

Geotechical information presented in the Contract Plans for the existing
bridges indicated that the native material is a gravel and sandy soil mixture
with some lime of 7 feet to 15 feet deep overlaying a clay bed. The clay has
a slight lime content and is well consolidated. Soil borings taken for this
widening indicate the top 5 to 14 feet of the subsurface material consists of
light brown medium dense sand, gravel and cobbles. Below this layer is an
orangish-brown dense clayey sand and gravel mixture with varying percentages

of cobbles.
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CONSTRUCTION ALTERNATIVES
Bridge Widening

The current bridge is a five-span continuous concrete voided slab
structure. The scope of this project requires the widened structure to be a
five-span structure similar to the existing. The widened structure is to
accommodate six traffic lanes, two left turn lanes, a 4-foot median, and
S-foot sidewalks on each side for a total structure width varying from 113

feet to 121 feet.

To make sidewalks truly accessible to bicycles, widths of 8-10 feet would
be necessary. Rather than expend additional money to create wide sidewalks,
we suggest that the scour protection can be used to serve as a bikeway through

the river bed on the north side.

The substructure will consist of piers and abutments similar to the
existing structure. The piers will consist of wall type piers on spread

footings. The abutments will be a wall type on spread footings.

Since the widening will be done on both sides, the wingwalls will need to
be replaced also. Existing walls are turned back type. New wingwalls will be

constructed in the same manner.

Due to the narrow width of the existing piers, only a continuous structure
will be acceptable as an alternate. Structure depth and similar expansion
characteristics dictate that a voided continuous concrete slab comparable to

the existing be used for the widening.
Bridge Rehabilitation

Upon inspecting the existing New River bridge, diagonal cracks were noted
emanating from the reentrant corner of the daped voided slab at the hinges.
Photographs taken by ADOT inspectors in 1983 indicated the presence of these

cracks. The cracks had not been noted on prior inspections.




Our evaluation of these hinges indicate that they will not meet current
AASHTO bridge code and using the 1996 average daily traffic (ADT) of 18,000 as
shown on the plans. We recommend that 1-1/8 inch diameter bolts be installed
in holes drilled through the deck at a location where these bolts will
transfer the shear on the daped hinge to the full voided slab section (See

Figure 3). This should be done for both hinges.
Scour Protection

Several methods were evaluated for scour protection. Alternate No.l is to
use a 12-inch mat of of rock filled gabions at the current river bed level.
Upstream and downstream scour protection consists of 6-inch mats of rock
filled gabions at the angle of repose of the soil down to a depth of 20 feet.
Embankment protection is provided by a 6-inch mat of rock filled gabions at a
2:1 embankment slope. As asphaltic cement mixture (mastic) is placed on the
gabions to prevent the cobbles from cutting the wires and negating the effects
of the gabions. A geotextile fabric must also be installed to prevent the
soils underneath the gabions from leaching out. This method has the
advantages of the lowest cost ($221,000) and provides an articulating
protection system. It's disadvantages include the less than aesthetic
asphaltic cement topping and the need for a varying thickness concrete surface
for the east-west bikeways and restrictions on the size of equipment used for

maintenance of the channel.

Alternate No. 2 consists of 10-inch thick jointed reinforced concrete
plating under the bridge and 6-inch thick jointed reinforced concrete slope
plating protection for the 10-inch plating at the angle of repose of the soil.
Six-inch thick jointed concrete slope plating is used on the 2:1 sloping
embankments. It has the advantages of providing for the maintenance equipment
normally used by the City of Peoria, the second lowest cost ($237,000) and a
constant thickness bike path. It's disadvantages are its cost and it is not

an articulating system.

Alternate No. 3 consists of a 3.75-foot thick of rock rip rap placed on
the river bed for the width of the bridge and then down the angle of repose of
the soil to a point 20 feet below the river bed. Embankment protection will

be a 3.75-foot thick layer of rip rap placed on the 2:1 embankment slope.
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It's advantage is the need for very little maintenance. It's disadvantage

~includes a cost of $382,000 and much hand labor to place the rock. It would

also require additional concrete for the bikeways.

Alternate No. 4 is a soil cement protection consisting of a 1l-foot thick
river_bed layer and an 8-foot wide bench of 8-inch steps built on the angle of

repose of the soil below the river bed. Embankment protection will consist of

an 8-foot bench in 8-inch high steps at the 2:1 slope of the embankment. It's

disadvantages include the second highest cost of $253,000 and it would_need

additional concrete for the bikeways.

We recommend using Alternate No. 2 due to a combination of cost,
aesthetics and ease of maintenance. It is also the standard stream bed lining

used by ADOT.

Maintenance of Traffic

Due to the width of the bridge, the bridge may be built in staged
construction since the widening will be done on both sides of the existing
structure. Judicious planning and traffic control should allow minimal impact
on the traffic and construction time. Following completion of the new

portion, traffic may be detdured off existing portions of the bridge to allow

strengthening of the hinges.

D




UTILITIES

Only one 2-inch water line is currently attached to the bridge. No other
utilities are in the right-of-way which may effect the bridge widening. The
2-inch water line will be relocated and attached to the widened bridge with

little impact.

A gaging station is currently attached to the south side of the bridge.
This gaging station is abandoned and will be removed the USGS prior to

construction.

A new 1l6-inch waterline will be routed to the north of the widened bridge

4 feet beneath the new scour protection.




COST ESTIMATE

The bridge as configured in SK-1, 2 and 3 is estimated to cost $982,900.
These costs include scour protection. This total estimated cost includes 6

percent for inflation to 1989, 5 percent for contractor mobilization, 10

percent contingency and 15 percent for construction inspebtion.
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EL. (193,0'

. FW, GR,
AT CHANNEL LINING

~

/- G" conc. PLATING

l . BURGESS & NIPLE, INC. =~ COMPUTATION SHEET

X JOB NO.________JOB NAME SHEET OF SHEETS
‘ SUBJECT PREPARED BY DATE_______

| CHECKED BY
l DATE ___

: N
! -t 4" MEDIAN PAVING

| = N _ SAWCUT AND BAREAK OFF

5’ S\oewalrk o .
/, o CONC. BRIOGE BARAIER 36'-4" CEL. 1206.63"
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BURGESS & NIPLE, INC. - COMPUTATION SHEET

JOB NO._70693 JOS NAME BELL RD. BRIDGE  SHEET OF SHEETS
SUBUJECT PREPARED BY DATE
CHECKED BY DATE

% /1" A-325 BOLT (6ALV.) e l-0"0.cC,
COUNTERSINK INTO TOP

3l_ OF EX\ST. DECK (TYP. BOTH SIDES)

FILl W/ NON- SHAINK GROUT

-— o— e i e ems amm ememe e

“2"x 6"R ¥Q'-0"L6.
V2"x 6" RENT R x O'- 4" Lg;

'\""l‘%—"z—" WELD TO ¢" R

1Y4* & HoOLE
THRU DEck (TYP.)

TACK WELD NUT TO R 5"

SK-3




BURGESS & NIPLE, INC. - COMPUTATION SHEET

l' JOB NO. 1049 __JOB NAME BELL RD. BRIDGE SHEET | OF SHEETS
| SUBJECT _SCOUR PROTECTION _ PREPARED BY F. OLIVER JR DATE W/I5/8%

' _ CHECKED BY __J.IC DATE _\/5
nzv.ﬁﬁi

RE: EN4R. ANALYSIS OF FLUVIAL SYSTEMS by SIMOMS § Lt REV. /24 /49

W. .2 AMALYSIS OF LOCAL SCOVR

6.65
d L 0.43
NelLt's €. S/Clt = 2.2 ( 3, ) Fm , SQUARE NOSED
b 005 s
C‘S/Aﬁ 2.0 (—d_) F- CIRCULAR CTYLINDERS

<= DEPTH OF SCOUR HOLE
b= PIER WIOTH NORMAL TO STREAM FLOW
d, = UPSTREAM DEPTH OF FLOW

F. = UPSTREAM FROUDE NUMBER = Y
fg <
: V‘ = UPSTREAM NELOCITY
¢ = ACCELERATION OF GRAVITY

Y

FOR b, ON SKEW
EguIV. b =EQuw. 3= ) singd + a cos d
(b,) L= LENGTH oF PIER
@@= WOTHd oF PIER
o= ANGLE OF ATTACK

b, = E@uw. a= \20.17" (sin 10°) + 1.17" (cos 10°)
~ 20.87' + LI15'= 22.02'

Forn NEILL'S €¢., k= wipTd OF PIER + BRUSH IOTH

2 1,07" 4 4 grRusH + ST V= 8.b6
- (sec.a.86) d,=7.00' FROM WEC-T RUM ©TO  &E-11-16
v, €.80 « .50 (s¢)
§ — -

Ffoe— " = : 0.88

g)d| v;z.2>‘-_7.00'

- 065
. d bV 0.43

/4. = 22 (4) F.
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BURGESS & NIPLE, INC. - COMPUTATION SHEET

JOB NO. 70464 JOB NAME BELL _RD. BRIDGE SHEET2 _OF SHEETS
SUBJECT SCoUR PROTECTION PREPARED BY . QLIVER JR DATE 11 /15/86%
CHECKED BY __JJC DATE _1/s/89
(B8 es cev \/10[83
odg= d <22 &) F, REV 1/20/84
s.0! 0065 0.43
- J.00' %22 3.60°) (0. 88)
= 11,974
SHEN'S EQ.
0.4
Vb
R=

b = WIDTH PROJECTED oN A PLANE HNORMAL TO
UNDRISTURBED FLow
V= KINEMATIC ViISCostTY = A3 x T e 80°F

1.5 (8.86)x 5.17.%1.015 |
SR a3xio-s T 1,498,918 | ‘

0.014
s dger 0.00073 (Radgars)

- (3,15

Unq-l“‘ ‘3..5 R
- Zz . 1..5b

. © AVG!. d =

ADJUST Fo0R SkEW ANGLE OF 1o

FROM SH. 1 b = 22,02'
9 12010 N
/a= 22.02' T 54¢ |

FROM "FINAL SERDIMENT TRANSPORT REPORT FOR THE NewW RIVER
ANMD SKUNK CREEK " - 1883 FOR CORPS OF ENGINEERS BY
S\MONS |, LI & AS50¢C,

MULTIPLY ING TACTOR FOR DEPTH OF SCOUR , PG. (30, TABLE
6.15 -
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BURGESS & NIPLE, INC. - COMPUTATION SHEET

JOB NO. 7063 __JOB NAME BELL RD. BRIOGE SHEET 3 OF SHEETS
SUBJECT SCoUR PROTECT(OM  PREPARED BY £. OLIVER DATE 1 /\8/ 2 E
CHECKED BY JJC DATE _l/s/eq
ReEy. WIUL/ES
LENGTH TO WIDTH OF PIER REV V20/29
X 4 5.40 &
o° (.0 (.0 |0
{5° 1.5 1683 2.0
3Y mreapm_mr\oul MULT. s 1,46
H
DEPTI OF SCOUR = 4k * 12.56 ' |£34' | use 140"
conNTROL S

CHECK FOR, ARMORIMG POTENTIAL (CHAP. I SEC. 11,3 & .4 )

2 da
AZ = G (o 1,13) = SCOoUR DEPTH

VEL.* &,&06 x 1.5 13,29 FPs

(sF) |
"FOR MIN, PARTICLE S128 AT INCIPIENT MOTION
& T\~
& I . W
Ve = ( 1 ) = 18,4 D,

T x o.oam ¢ Xe-¥ ) Vs
T.® 484D (PG 1LIG)
Og = PARTICLE SIZE
Te SHEAR STRESS

[}

[

B¢ OBSERVATION GEOTECHNICAL GRAW OISTRIBUTION USED IN “FINAL
SEDIMENT REPORT" @BY SIMOANS, LI 1S mORE ACCURATE AND CONSER-
VATIWWE THAN DATA IN REPOART BY ATL

( (13.25 , ;
|&‘i~ T 527 sAY 5 MATL
D.: DIAMETER CF MIAT'L, = d g
fRrRom GRAIN S12€ O1sT, (N Fi§, 5.2) PG. 5:.21 ofF "FINAL SED, REFPORT
P, = PERCENT (COARSER & 7%
AZ = 2%0.50 _ 10O /. wiLL HOT ARAMOR
L0

USE 20'- 0" FOR S5COUR PROTECTIOAN QEPTH
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0126 PAGE .
I EEARE$2 2233222322333 32322233 3333333332223 232332% 8
HECD RELEASE DATED NOV 76 UPDATED MAY 1984
LRROR CORR -~ 01,02,03,04,05,05
HODIFICATION -~ S0+51,52+53,54,55,54
IEXS 2SS TSRS 23 3222320220022 022203332320
I1 FELL ROAD NEW RIVER BRIDGE, FHOEMIX, ARIZONA, AUGUSY 1988
2 MARICOFA COQUNTY
T3 100-YEAR FLOODI--SCOUR AMALYSIS
A ICHECK Jatie] NINYV Inie STRT METRIC HVINS Q WSEL FQ
[Un 2. 0. 0, 0.000000 .00 " 0.0 0. 1180.700 0.000
0 HPROF IFLOT PRFVUS XSECV ¥SECH FN ALLTC IRW CHNIM [TRACE
1,000 0.000 0.000 ~1.000 0,000 Q.000 0.000 0.000 0.000 0.000
21 VARIARLE CORES FOR SUMMARY FRINTOUT
1.00G 4.000 8.060 14,000 26,000 38.000 43,000 0.000 150,000 0.0006
(e 0.045 0.045 0.03% 0.100 0.300 0.000 ¢, 000 0,000 0,000 0.000
tr 1,068 16240,000 ¢.000 0.000 0.000 0,000 0,000 0.000 9,000 0.000
o .31 10.000 685,000 1340.000 0.000 0.000 0.000 Q.000 0.000 ¢.000
T 1184,000 485,000 1178.000 710.000 1178.000 865,000 1176.000 $4%.000 1174.,.000 985,000
(R P, o0 1003,000 1174,000 1010.000 1181.500 1015.000 11381.,300 1105.000 1182.000 1366.000
ML 0,045 ¢.045 0.020 0.000 0.000 0.000 0.000 0.0060 0.000 0.000
K P.472 15,000 490,400 1000.000 ?10.000 890.000 220,000 0.000 0.000 0,000
GF 1188.800 470,000 1189.100 490,400 1174.700 320,000 1173.100 538,000 1172,600 600,000
LI 1174.100 611,000 11/4.100 700,000 1175.,500 745,000 1175.600 800,000 1176.800 200,000
GR 1177.%900 952,000 1180.900 9920.000 1184,900 t000.000 1186.600 1015.000 1166.900 1020.000
X1 F.591 8.000 575.000 1000.000 1070.000 1090.000 1050.000 0.000 0.0Q0 0.000
[T 1194.900 575.000 1194.700 594,000 1180.300 423,000 1181.800 627 .500 1181.800 200,000
GR 1182.,200 ?84.500 1195.000 1000.000 1195.000 100,000 0.000 0.000 0.000 0.000
He G.043 0.045 0.035w 0.000 0.000 0.000 0.000 0,000 0.000 0.000
X1 P82 12,000 738.000 1000.000 ?60.000 10%5.000 1080.000 0.000 0.000 0.000
LR 1197.,4C0 726.000 1201.500 738.000 1201.100 748,000 1195.900 797 .000 1186, 600 822,000
LI 1189, 300 830,000 1188.800 882.000 1187.200 wy46.000 1189.400 200.000 1189.400 ?71.000
Al 1200.,400C 1000.000 1200.400 1010.000 0.000 0.000 0.000 0.000 0.000 0,000
Ut fLORn 0,000 0,000 ( 0.000 5.000 5.000 5.000 0.000 0.000 0,000
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0128 1544 - FAGE 2

w1 ?.874 0,000 0,000 0,000 5,000 5.000 $5.000 0.000 0.000 0,000

1 9.937 11,000 765,000 1000,000 260,000 255,000 - 260,000 0.000 0,000 0,000

Gf 1178.200 745,000 1200.100 765,000 1190.%900 805,000 11v1,200 836,000 1190.200 858,000

[N 1126.200 883.000 1190,200 902,000 1191,000 928,000 1190.100 . 980,000 1202,4600 1000.000

R 1202,400 1010.000 ¢G.000 0.000- 0.000 0.000 0.000 0.000 0,000 0.000

NE 0,000 0,000 0.000 0,300 06.500 0.000 0.000 0,000 0.000 0,000

71 9.248 45,000 717.000 1000,000 n;ﬁAQQp 55,000 $55.000 0.000 0.000 0.00G ’
R 1200.,1060, 716,000, 1200,100 4 ?12}000 2 7;;:000 !!gg.ﬁgo 280, Q00 1202.600 1000,.000 ﬁﬁ%g’

iy 1200,400 1010.00¢C . 0.000 0.000 D+000 0.000 0.000 0.000 0,000
G 0,200 1,620 2,600 0.000 248,000 4,700 2501.,800 2.000 1193.,000 1192;§90

1 F.954 ¢ &.000 712,000 1000,000 120,000 120.000 120.000 0,000 0.000 0.000

b G000 0,000 1.000 1262.900 1207.600 0,000 0.000 1,330 0.000 15.000 :
<3 10,000 0.000 0.000 0,000 0,000 0,000 0.000 0.000 0,000 0.000 N )
(M D000 728,000 1207.700 1203,000 1000.,000 1207.600 1202,900 0,000 0.000 0.000 f“¢
[N 101,700 207,000 1201.700 712,000 1122.500 /40,000 LLL2.G00 $28.000 1203,300 1000.,0090

1N 1202,500 1020.000 0,000 0.000 0,000 0.000 ¢G.000 0.009 0.000 0,000 v} ;(5

PERY

Y1 .90 2. 000 726.000 1000.,000 100.000 100.000 100.0‘00_ 0.000 0000 0.000 ‘

GR 1261.700 707.000 1201.,700 : 726,000 1191.,600 760,000 “}19}}56§jwwwﬂﬂgﬂm00&d 1192.000 ?0%5.000

(2 1194.300 ?146.000 117,100 @,2,000 1203, 300 1000.000 1202,600 1020,000 0,000 (G.,000

[N} 0.000 0,000 0,000 0.000 0.000 0.000 0.000 :0.000 0,000 0,000

._/
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0126 1544 ' , FAGE 3
SECNO  DEFTH  CWSEL  CRIWS  WSELK  EG HY HL 0LOSS  RANK ELEV
a 01Ok achH QROB ALOE ACH AROE voL TWA  LEFT/RIGHT
TIHE VLOR UCH VRO XNL XNCH XNR UTN ELMIN SSTA
SLOFE  XLOKL  XLCH XLOER  ITRIAL  IIC ICONT  CORAR  TOFWID ENDST
S0P 1
CCHU= 0,100 CEHV= 0,300
KSECND #.318
3720 CRITICAL NEFTH ASSUMED
9.32 8.79  1181,99 1181.99 1180.70 1183.41 1.42 0.00 0.00 1184.00
16240, 0. 14240, 0. 0. 1699. o, 0. 0.  1182.00
0.00 5.00 9.56 0.00 0,000  0.035  0.000  0.000 1173.20 693,39
0.014544 0. 0. 0. 0 10 0 0.00 661.99 1355.37
15ECHD ©.490
3361 HV CHANGLD MORE THAN HUINS
9.19  11.15  1184,25 0.00 0.00 1184.48 0.3 0,96 0.12 1189.10
16240, 0. 14240. 0. 0. 4242, G 83, 12, 1184.90
5.07 0.00 3,83 6,00 0,000  0.030  0.000  0.000 1173.10  %00.26
0.00C344 10, 920. 890. 4 0 0 0.00  498.03 998,19
FSECHO 9,651
2301 1Y CHANGED MORE THAN HUINS
$485 20 TR1ALS ATTCHMPTED WSEL,UWSEL
1693 FROGALLE HINIMUM SFECIFIC CNERGY
3726 CRITICAL DEFTH ASSUMED
9,69 ‘5,45 118%,75  1185,75 0.00 1187.69 1.94 1.02 0.51 1194.90
16240, 0. 14240, a. 0. 1453, 0. 132, 23, 1195.00
0,09 0.06  11.18 5.00 0,000  0.080  0.040  0.000 1180.30 612,07
5, 008507 1070, 1060. 1070, 20 13 0 0.00 376.78  988.80
YGECND §.892
3301 HY CHANGED MDRE THAN HVINS -
7185 MINIMUM SFCCIFIC ENERGY
3720 CRITICAL EBEFTH ASSUMED
.09 S.17 1195,72  1195.72 0.00 1198.78 3.07  10.01 0.74 1201.50
16240, 0. 18240, G. 0. 1155, 0., 164, 30. 1200.40
5.11 5,00  14.06 6,60 0,000 0.035 0,000  0.000 1186.40 797,49
5,010140 950. 1080, 1055, 3 14 0 0,00  187.86  ©H7.3e



0124 1544 FAGE 4
GECNO DEFTH CWSEL CRIUS WSELK EG HY HL 0LO0SsS RANK ELEV
0 QLOE QCH QROE ALOR ACH AROR voL TWA LEFT/RIGHT
TINE VLOE YCH VROR XNL XNCH XNR WTN ELMIN S5TA

SLOFE XLORL XLCH XLOERR 1TRIAL 1nc ICONT CURAR 1OFWID ENDET

LGECND 7.89%9%

3301 HY CHANGED MORE THAN HVINS

%.89 2.85 11946.45 0.00 0.00 1198.89 2.44 0.04 0.06 1201.%0
14290, 0. 18240, 2. 0. 1296, 0. 144, 30, 1200.60
0.1 .00 12,53 0.00 0,000 0.035 0.000 0.000 1186.80  791.86
G.007281 S. G 3. 3 0 0 0.00 197,38 ?8%.2
SULUND 9,00 ,
9.89 12.05 1196.65 0.00 0.00 1198.,94 2.29 0.03 0.01 1201.%0
15240, 0. 18240, 0. 0. 1337, 0. 145, 30, 1200.50
0.11 0.00 12,14 0.00 0.000 0.035 0.060 0.000 1186.60 789.90
D.008559 3. S. D 2 0 0 0.00 199.88 989.78
PIECND 9,037
J24L DIVIBED FLOW

5280 CRO3S SCCTION 2,94 EXTENDED 0.98 FEET

JA2L HY CHARGED MORD THAN HUVING

*.94 . 8.8 t1198.78 0.00 0.00 1200.35 1.58 1.34 0.07 1200.10
16240, 2. 16238, 0. 2. 1611, [ 173, I1. 1202.40
012 G.87 10.08 000 0.04% 0,038 0.000 0.0060 1190.10 745.00
0.004118 2460, 2460, 295, 2 0 [ 0,00 229.11 ?93.89

CCHY= 0,300 CEHV= 0.500
¥3ECNO 9.548

9.9 6.91 119%.41 0,00 0.00 1200.,67 1.25 0.21 0.10 1200.10
16240, 0. 146240, O, 0. 180¢. [ 174, 2. 1202.50
.12 0.00 2.98 0.00 0,000 0,035 G. 000 0,000 -1192.%0 718,395

0,G03490 Gh. S5, S5, 3 0 O .00 275,24 293,89




012¢

544 FAGE
SECND IEFTH CUSEL CRIWS USELK EG HY HL . OLOSS  BANK ELEV
Q aLOE acH QROR ALOR ACH AROE voL TWA  LEFT/RIGHT
TIME VLOE vCH UROE XNL XNCH XNR WTN ELMIN SSTA
SLOFE XLOEL XLCH XLORR ITRIAL  IDC ICONT CORAR 10FUID ENDST
CrLCTIAL BRIUGL
XK XEOR CoFQ ROLEN RUC RUP RAREA 58 ELCHU ELCHD
0.90 1.62 2,60 9,00 248.00 4.70  2501.80 2,00 1193.00  1192.50
FOLOCHO 9,908
CLAST A LOW FLOW
2420 ERIDGE W.S.=  1199.59 BRINGE VELOCITY=, 9.24 CALCULATED CHANNEL AREA=, 1690,
L OFES LGLUC H3 QUEIR aLow - RAREA  TRAFEZOID ELLE ELTRD
AREA ,
0,06 1200.72 0.09 0. 16240, 2602, 2505, 1202,90  1207.60
1495 QVERLANE AREA ASSUMED NON-EFFECTIVE,ELLEA= 1201.70 ELREA= 1203.30
SEC, e
— 5,95 .00 0.00 0.00 1200.72.  1.22 0.05 0.00 1201, 70
16240, 0. TE340. 0. 0. 1834, 0, 181, z 1203.,30
0.13 0.00 8.84 5. 00 0,000 0,025 0.000 0,000 CIIZo 50> 716,30
120, 120, 126, 0 0 0 0.00 '/J.9J 992, 2
FLOW DISTRIRUTION FOR SECNO= V.7h cwszéz\\-119s.so
§Tae 716+ 1000,
rLR Qs 100.0
AKEA=  1833.7
VoL = 3.9
SECND 9.9 7%
9.98 8.01 1199.,71 0,00 0.00 1201.34 1,43 0.42 0.21 1201.70 .
16240, 0. 16240, o, 0. 1584, 0. 185. 33, 1203.30
6.11 9.00 0.24 0.00 0.000 0.035 0.0600 0.000 1191.,50 732,49
G.09000 100, 100, 100, - 2 [\] 0 0.00 251.11 ?283.80

R . ‘"1IIII "R . '"1IIII '“IIII '“IIII ”llll SIS GRS HE TR MR G @ &

S

N



FROCILD FOR STRCAM. 100-YEAR FLOOD--SCOUR AN

FLOTTEDR OIS Ry F'F:TDR‘ITY)~E-~ENERGY;U~-UATER SURFACE» I-1NVERTsC-CRITICAL W.S.»L~LEFT HANK,R~-RIGHT HANK)M~LOWER END STA

MLLEVATION 2170, 1175, 11890, 11885. 1190, 1195. 1200, 120

2 S 1210. 1215.
SLONG CUMDIS

'?v:":‘ . I * . w E-L . . L] . * * . »
c I . , WM E L. [ . . . . . .
[ I . . WR E L. . . . . [ . .
C I . . WHE L . . . . . . .
€ I . . WME L . . . . . . .
c I . . WRE L . . . . . . .
C I . ' URME L . . . . ' » .
C I . . WE .L . . . . . . .
(-‘ I . * URE * L + * . * * . .
C I . . WREM. L . . . . . . .
C I . . WREM., I . . . . . . .
c I . , WE M [ . . . . . . .
C 1 . . CWE M L . . . ' . . .
C I * * NE ‘M L . * 14 + L] + .
c I . . WE .M I . . . . . . s
C I * . ‘V]EQ H l-» * * * . . * .
C I . . uEb M L + 14 * * . . .
C I . . WL M Lo . v . . . .
C I . . WER M Lo . . . . . .
T.A9 C I . . ER M L. . . . . . .
1600, C r . . E.R M L . . . . . .
1050, € I . . HWE R M L. . . . . . .
13100, C I . . WeE R M L . . . . . .
[ R C I. . WE R M L . . . . . .
toen,. O L . WE R M .L . . . . . .
1250, C 1 . Wt R4 L . . . . . .
12¢0, € o I . W.E K ™. L . . . N . .
30 C ¢ . WE R M L . . . . . .
c . I . W E R oML . . . . . ,
C o1 . W E R.M L . . . . . .
C . I . WE E ML ' . . f . .
C . 1 [ v E +R ML . . . . . .
c . I . W E . R ML . ' ’ . - . '
N . X . W € . RM L . . . . . .
C . I . % . RML . . , . . .
& . . HWOE . ML . . . . ' .
C . I . WOE f RML . . . . . .
C . 1. W E . RL . . . . . .
C . I, oW E . RL . . . B . [
€ . 1 oUW £ . L. . . . . .
‘ . \'.'c‘ . L] II * w E ) . L . . . . .
. . .1 . W 3 . LR . . . . .
. * * I . w E . HL . . * . .
* L4 * I . w E . " L * - * . *
. . I . W E. +ML . . ) ' . .
. . . 1 . W +E ML . . . . .
v . L] 1 . u . E 0'1 l ' * L] L] L]
! . . { . W . K ML . . . , .
. ’ . I . W. € + M RL . . . . ’
. . . I . W E N ’ . . . .
. . . I . .L' E . " RL * . L] . .
. . . I . oW B M RL . . . .
. . . I. . U E . M RL . . . .
. . . . N te M KL . ‘ . . .




. 200, L e - _ —hl  _E T J— ‘ _
2800, . R 1 . W JEM R L . . .
::85{)0 . 0 * OI . U » EM RL » . .
AT IN . . . o I N W . £ oL . . .
:-“I‘.joo * * * * I * ub "E RL * * ’
3600, . . . R . W ME KL . . .
3050, . . . R . M OME R L . . .
.89 2100, . . . R { . WM E LRL . . .
.89 3150. ¢ . . o 1 . . WM E.RL . . .
.89 1I200., C . . R ¢ . ¢« WM E .RL . . .
1050, C . . . 1 . . WM E . L . . .
1500, € . . . I . . W E. LK . . .
.94 23150, C . . v 1 . MWLE R . . .
9‘.95 34000 C + » * » ‘ . WLE R »> L] L[]
R RAYA NN (.‘. . » » . 1 . W.EL 3 . . S
.‘::; ’:I(“ v C . . » . I . lJ . E L r\' . . .
CL.RE ILTG0. C . . . . 1 . W.E L [ B . .
3400, C . . . . 1 . W, EL K . . .
5.98 3850, C . . . A § . W, E R . . .




A3 AR 1544

FAGE 6

FARREE KRR RO0OE K OK KKK KK KRR R KKK KRR KKK XK KK KKk Kk X
HECY RELEASE DATED NOV 76 UFPRATEDR MAY 1984

ERROR CORR - 01502,03,04,05506
HODIFICATION - 56>51»52+53+34555,56 :

LR ERS 2SR SFAR 2T R 2202232222222 022208322223 20222 ¢4

HOTE- ALGTERISH (k) AT LEFT OF CROSS-SECTION NUMRER INDICATES MESSAGE IN SUMMARY OF ERKORS L1ST

LOG-YEAR FLOOD- -SCOUR AN

SUMHARY FRINTOUT

[N orutn nErTH QcH ” YCH SECHO Q

4 rar, sur &6 ;"";‘ : 8.9, 14240,20 ' 9,56 2.32 ‘ 16240.00
1184.2532 498,008 11.15  146240,00 3.82 9.4§ 14240.00

: 118G, 752 374078 S48 142490.00 11,1¢C Ped®  14240,00

: 1195.01 7 189.86 2.12 146240.00 14.046 F.87 18240.00
11726.4057 197,33 .85 16240.,00 12,53 S8 16240.00
1196.0650 1e9.88 10,06 16240.00 12,14 .8 148240.00
119,774 a2ne .11 .08 16248,448 10,00 .94 146240.006 -
1159.414 276,24 6,91 16240.,00 8.98 2.9% . 16240,00 gt
L127.500 AR 7,00 16240.00 8,248 PoS  14L240.00 g

1189.713 2%1.11 » 8.21 16240,00 10,24 GO 16240.,00




“-"-"‘M"ﬁ”i r"“'-"'ﬁ“imimﬁ-------

FAGE 7

LOO-YEAR FLOOD-~SCOUR AN

SUMMARY FRINTOUT TARLE 150

SECNQ XLCH ELTRI ELLC ELMIN . Q CUSEL CR1UWS £5 10Kk VCH AREA AR

¥ T8 0.00 0.00 0.00  1173.20/ 16240.00  1181.99  1181.59  1183.41 145,46 Se58  1899.39 1X3L.T
§.4%2 $20.00 0.00 0,00 1173.10 16240.00 1184.25 0.00 1184.48 3.46 3.83  4241.82 @707.50
. 7. 4671 1060,00 0,00 0,00  1180.X0 16240.00  1185.75  1185.75  1187,49 85.07 11.157 1455, 75 17074
i LB 10B0.00 0,00 0.00  1186.60 16240,00  1195.72  1195.72  1194.78 101,40 14,06  1155.34 14120
?.893 5,00 0.00 0.00  1186.60 16240.00  1196.45 S 0,00  1198.89 72.81 12,53 1294.15 19C¢H.00
¢.094 5.00 0.00 0.00  11B6.,60 16240.00  1196.65 0.00 1198.54 66,69 12,14 1337.43  17RR.6%
7.737 240.00 0.00 0.00 1190.10 15240.50 1198.78 | 0,00  1200,35 41.18 10,08  14612,7% 25RG..0
7.940 55.00 0.00 0.00 ”YTTﬁ """" ‘f 16240.09 1199.41 6.00 1300.67 36.90 8,98 1809.11; 24732,40
7.5 120,00 1207.80  1202.90 ; 119h.uﬁl 16240.¢0  1199.50 0.00  1200.72  35.38 8.86  1833.74 710,21
R 100,60 0.00 0.00  1191.50 14240.06  1199.71 0,00 1201.34 50.30 10,24  1585.83 2089.74
Z 3k )
7 7=
4
7 6Tz

2997
3. 773

o 05
se.27/(




0124

Log YEAR FLOGD---SCOUR

SUMMARY FRINTOUT TARLE

SECND

QP08

Q
16240.00
146240.00
156240.00
16240.00
16240.0Q
16240.00
15240.00

16240.00

AN

156240.00

16240.00

1

50

CUSEL
1181.99
1184,25
1185, 75
1195,72
1196.45
1196.65
1198.78 .
1199, 41
1199.50}

1199.71 o

DIFUSFE

0.00
0.00
0.00

0.00

RIFWSX

\
DIFKWS
1.29

0,00

TORWID
661,99
498,03
376,78
189.86
197.38
199.88
229.11

27%.34

920.00
1060.,00
1080.00
5.00
5.00
260.00
5%.00

120.00

100,00

FAGE

8



SUMMARY OF ERRORS AND SFECIAL NOTES

CAUTION SECNO= . 318 FROFILE= 1 CRITICAL DEFTH ASSUMEN

~3

CAUTION SECNO= ?2.691 FPROFILE= 1 CRITICAL DFFTH ASSUMED

CAUTION SECNO= ?.691 PROFILE= 1 FRORBARLE MINIMUM SFECIFIC ENERGY
CAUTION SECNO= §.691 FROFILE= 1 20 TRIALS ATTEMPTED TO RALANCE WSEL
CAUTION  SCCNO= 892 FPROFILE= 1 CRITICAL DEFTH ASSUMED

CAUTTION  SGECNO= 9.892 FROFILE= 1 MINIMUM SPECIFIC LNERSGY




(B2 S22 2320320333333 3223223230332 3333323323 3333
HEC2 RELEASE DATEDR NOY 76 UFDATED MAY 1984

ERREQR CORK -~ 015,02+,03+04,05,04
MODIFICATION -~ 50s51,52953954,05,54

LEL 22223 2SI RN Y2222 3233232332220 2803330223323 2% ¢S

FAGE

1



(RS2 2222232023222 ¢33833222383223332032222232328¢]
HECD RELEASE DATED NOYV 76 UFDATED MAY 1984

ERROFE CORKR -~ 01,02,03,04,05,06
MORIFICATION -~ S50551:52+53954,55,55

X222 2222224222233 025222200202 20028 8282085




OL2é 1549

IES 2SR A2 ER 2222200233230 22322332022333220338208% ¢
HECD RELEASE DATED NOY 76 UFDATED MAY 1984

CREQR CORR - 01,02503904,05,04
HORIFICATION - 50931 ,52953y54,55,54

LRSS AR PSR SR 2222222222228 0022003020233 3322331

FAGE

1



[} QA 1544 : FAGE 1

1Iii******k#**************#****ﬂ*#*****#i#t*******
HECZ RELEASE DATED NOVY 76 UFDATED MAY 1984

ERROE CORE - 01502503+,04+05,04
HODIFTICATION - S50951,82,53554,55,54

EEZ2 S22 2SRRI S22 0220322823223 830 8N




] aE -

FAGE 1

IR 2SS RT3 2082330222203 233 3223302333228 3332233%
HECD RELEASE DATED NOY 76 UFDATED MAY 1984

ERFEQR CORR ~  01,02s03,04,05,04
MODIFICATION -~ S0951,82,583,534,55,54

EEZESZEL2 S ST L2220 0202200 2202322222230 38 0 1




44 FAGE 1

(RSS2 2230383250232 203223 32323222 ¢2233323223333332¢%
HEC2 RELEASE DATED NOY 76 UFDATED MAY 1984

ERFQFE CORK -~ 015,025,035 04,05,04
MORIFICATION - S05351952y5359534,55554

RS2 2RSS RS2SRRSR RS 20222 3302200



