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Brazos River East Flood Gate

Soil Parameter Determination

Using the GLO database, there are six (6) borings on the east side of the Brazos. Those borings are 87-
267, 87-266, and 87-265 which vary from 1200 feet to 1500 feet away from the new gate, respectively;
and 83-92, 83-91, and 83-90 which vary from 2700 feet to 3500 feet away from the new gate,
respectively. Ground surface elevations of the borings are not known; only the depths are known. The
borings extend to depths of approximately 60 feet.

The strength test data for the 1987 borings are somewhat adequate, consisting mostly of pocket
penetrometer tests and torvane tests, with occasional unconfined compression tests. Also
accompanying the strength test data is soil classification, Atterberg limits, moisture contents, sieve
analyses, and dry unit weight determination.

The test data for the 1983 borings are severely lacking, consisting of soil classification, moisture contents
and a few unconfined compression tests/Atterberg limits/ dry unit weight determinations/sieve analyses
per boring.

The determination of soil parameters relied heavily on the data from 1987, and specifically the data
from boring 87-267, which is the closest boring to the new gate (approximately 1200 feet). All data was
plotted in charts of Shear Strength vs. Depth and Wet Density vs. Depth. The stratification limits and the
shear strength line was initially determined based on data solely from boring 87-267. Then those
stratification limits and that shear strength line was overlaid onto the plot of all shear strength data
from all borings to verify agreement. Adjustments were then made as needed, still heavily favoring the
conditions at boring 87-267, to reflect the data as a whole. The stratification limits were then overlaid
onto the plot of all wet density data, adjustments were then made as needed, and a wet density line
was drawn.

For boring locations, boring logs, test data, and soil parameter plots, see Appendix A.

Pile Capacity Determination

Analyses were performed to determine the estimated ultimate single pile load capacity in compression
and tension for an open end 30-inch diameter steel pipe pile with wall thickness of 5/8-inch was
estimated. The estimated capacity is presented on the design plate. The capacity was determined with
and without a plug formation, and the most critical condition (vs. depth) was reported. Both Q-case and
S-case was examined with groundwater table at the ground surface.

Because the borings used in the development of the soil parameters lacked ground surface elevation
details, the curves presented assume the ground surface at EL 0.0 NAVD 88. If ground surface elevations
for each boring are determined via survey or other means, and elevations are found to be similar, the
soil parameters and the curves can be adjusted accordingly. If elevations are found to not be similar, the
soil parameters and the curves can be re-evaluated by the geotechnical engineer.

Soil-pile interface parameters such as adhesion and wall friction followed recommendations provided in
EM 1110-2-2906. Other parameters used in the design, such as lateral earth coefficients for both



compression and tension and bearing capacity factors can be found on the pile capacity curve design
plate presented in Appendix B.

Due to the lack of proximate geotechnical data, recommended design factors of safety for allowable pile
capacity are as follows:

FS w/ Load FS w/o Load
test test
Q-case 2 3.5
S-case 1.5 2

The factors of safety shown with an accompanying load test assume a static load test. It is highly
recommended that a static pile load test be performed at a location within the footprint of the
proposed structure. If dynamic testing only is performed, the Q-case factor of safety should be adjusted
to a value of 2.5, and the S-case factor of safety should be taken as 1.75.

The piles will derive a significant portion of their supporting capacity through skin friction and therefore
it will be necessary to consider the effect of group action for piles placed in groups. In this regard, the
supporting value of pile groups should be investigated on the basis of group perimeter shear by the
formula shown in the figure titled “Capacity of Pile Groups” provided in the Appendix. For pile groups
used in tension, the second term of the formula should be deleted when evaluating group effects. All
groups should be evaluated for perimeter shear. The minimum center-to-center spacing within a pile
group or row of piles should be determined in accordance with the pile spacing formula shown in the
figure titled “Capacity of Pile Groups” provided in Appendix B.

Pile load capacities shown on the design plate assume piles are installed vertically, but may be used to
estimate horizontal load resistances for batter piles. The vertical component of the batter piles are
equated to the load capacities for identical sized vertical piles driven to the same tip elevations. This
relationship may be used to determine the axial capacities and horizontal components of the batter
piles as shown in the figure titled “Axial and Horizontal Resistance of Batter Piles” provided in Appendix
B.

Temporary Retaining Structure Design

Using the design soil parameters developed for Brazos River — East, the temporary retaining system
(TRS) was designed. The TRS consists of a braced sheet pile cofferdam structure. For feasibility level
design purposes, the geometry of the structure was modeled after a similar project known as the
Morganza to the Gulf - GIWW West Flood Gate. This project called for a TRS dredge elevation of EL -28
and 5 levels of bracing at elevations -3.0, -9.0, -14.0, -19.0, and finally a tremie slab acting as a brace at
EL -27.0. The piezometric surface inside the cofferdam was placed three (3) feet below the dredge depth
for design purposes, to model uplift control.

Only the Q-case soil parameters were used in the design. A factor of safety (FOS) of 1.3 was
incorporated into the soil shear strengths for determination of the tip elevation and moment. A factor of
safety (FOS) of 1.0 was used for determination of the brace loadings. The design was performed in
stages. Given the number of braces, seven (7) stages were required.



The available boring data extended to approximately EL -60. The soil parameters for the stratum
immediately above this elevation were assumed to continue below this elevation. This is likely a
conservative assumption, as soil shear strengths tend to increase with increased depth. From the boring
data, the ground surface below the water surface was assumed to be at EL -8. It is recommended that
project specific borings and testing be performed in later stages of the project.

The design water level was provided by the non-Federal Sponsor’s AE Mott MacDonald and was based
on the gauge data for Brazos, using the gauge just inside of the East Gate. The AE filtered out any water
surface elevations associated with hurricanes by cross references a hurricane database (IBTracs). The
data remaining (i.e. no hurricanes or tropical storms included) indicated that the maximum non-tropical
water level was approximately 4.88 ft MSL. With a conversion of 0 MSL = 1.01 ft above NAVD88, the max
elevation in NAVD88 would be 5.89, or rounded to EL 6.0 NAVDS88.

Analyses for each stage as well as determined values for tip elevation, bending moment, and brace
loadings are shown in Appendix C, with values to be used for design highlighted in the table. Taking into
account the stratification and the results of the analyses, the recommended tip elevation for the sheet
piles is EL -40.0 for this structure.

Based on the available boring data, the foundation at the structure location appears to be clay material
throughout the depth of interest. Therefore, it is not likely that any specific dewatering requirements
will be necessary for this site other than pumping within the TRS.

Sheet Pile Seepage Cutoff Design

Using the design soil parameters developed for Brazos River — East, the requirements for the sheet pile
seepage cutoff below the base slab of the gate structure was determined. The design water levels
provided were EL 10.0 on the Brazos River side of the gate and EL -2.0 on the GIWW side of the gate.
The estimated tip elevation was determined using Lane's Weighted Creep Ratio method of analysis, and
based on the soil parameters and stratification from the limited data and the water levels provided, the
recommended tip elevation for the seepage cutoff is EL -46.0 for this structure. Analyses for
determination of the seepage cutoff sheet pile are shown in Appendix D.
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SUGGESTED CONSTRUCTION SEQUENCE NOTES:

THE EXISTING FLOOD GATES ON THE EAST AND WEST SIDES OF THE BRAZOS
RIVER REMAIN FULLY OPERATIONAL DURING THE ESTIMATED 2-YEAR
CONSTRUCTION PERIOD FOR THE NEW 125-FOOT GATE AND CHANNEL.

PILE TEST (CONTRACT PRIOR TO MAIN CONSTRUCTION CONTRACT)

DRIVE PRODUCTION PILING FOR GATE STRUCTURE IN WET

PLACE COFFERDAM

CONSTRUCT GATE STRUCTURE

REMOVE COFFERDAM

CONSTRUCT GUIDEWALLS AND END CELL (SOME COULD BE CONCURRENT
WITH GATE CONSTRUCTION)

®@ QPOEOE®O O

OF NEW CHANNEL (7 AND 8 COULD BE CONCURRENT.)

TRANSFER NAVIGATION TRAFFIC TO NEW STRUCTURE AND NEW GIWW
CHANNEL

©)

COMPLETE DEMOLITION/DECOMMISSIONING OF SOUTHERN EXISTING
STRUCTURE AND BUILD LEVEE ACCESS TO NEW STRUCTURE (NOTE BOAT
ACCESS ONLY FOR NEW GATE OPERATORS UNTIL THIS IS UNDER
CONSTRUCTION)

®

© GIWW CHANNEL
(EXISTING) - NOTE (1)

EDGE OF
EXISTING BANK

« PROPOSED NEW ALIGNMENT
OF GIWW CHANNEL (OFFSET

300' FROM EXISTING CHANNEL)
-NOTE(®

REMOVE PLUG AT RIVER ON BOTH SIDES OF RIVER AND COMPLETE DREDGING

BRAZOS RIVER

BRACED SHEET PILE
COFFERDAM DURING
CONSTRUCTION -

NOTE(®) (®)

Mot

REMOVE SOUTH
GATE LEAF ISLAND
AFTER NAVIGATION

TRAFFIC IS

EXISTING GATES AND TRANSFERRED TO
FACILITY TO REMAIN DURING NEW GIWW CHANNEL!
CONSTRUCTION - NOTE (1) -NOTE

EXISTING GATES
AND FACILITY TO
REMAIN DURING

CONSTRUCTION -

NOTE(1)

BARGE

7
\

LAST EXCAVATION @
PLUG BEFORE NEW
CHANNEL BECOMES
OPERATIONAL (TYP EACH
SIDE OF RIVER) - NOTE e

EDGE OF EXCAVATION FOR
NEW GIWW ALIGNMENT

PLAN - TSP ALTERNATIVE 3A.1 - SOUTH SHIFT OF ALIGNMENT

SCALE: 1"=300"-0"

EDGE OF COFFERDAM
DURING CONSTRUCTION

SEE C-111

ADD LEVEE FILL AREA ACCESS
TO FLOODGATE AFTER NEW
GATE IS OPERATIONAL - SEE
C-001 FOR DETAILS - NOTE

¢ GIWW CHANNEL (EXISTING) -
NOTE(D)

EDGE OF EXISTING BANK

EDGE OF NEW BANK

NEW SECTOR GATE
125' WIDTH - NOTE (5)

PILE TEST AND PRODUCTION
PILING - NOTES(2)

¢ PROPOSED NEW ALIGNMENT OF GIWW
CHANNEL (OFFSET 300' FROM EXISTING
CHANNEL) - NOTE

0 300' 600"
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East of Brazos Soil Parameters
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ELEVATIONS IN FEET N.A.V.D.

LOAD (TONS)

80

120

LOAD (TONS)

160 200 240 280 320 360 400 440 480 520

A
N\

SOIL PRESSURE - PSF KHB (PSI)
© 500 1000 1500 2000 2500 3000 3500 4000 O 100 200 300 400 SO0 600 700 80O 40 80 120 160 200 240 280 320 360 400 440 480 520 "] 40
[ T T T T T T T 1 [ T T T T T T T 1 T T T T T T T T T T T T 1 [ T
2~ EL.O . - 112 7 ')
EL.-3 CH Crop=1300 Cgp1=1300Y:120Y=57.5 $:0 N\ 172.5 RN = boon LRRRRNa2 =
75
1@l ELcle SMCips0  Copi:®  y:130Y:67.5 ¢:3 645 s1e - - e %673 .10
: A
a 2| FEL-20 CHCrp:500 Copr=500 y:1027': 395 .0 1040 _20 |- \\ a -20 \
> - N v \ >
4 EL.-24 CH C10o=508 Cogr=500 =114 v’z 515 00 " N\a 1246 B4 > \
< «1‘[ \ < \
Z -30 EL-32 CH Crpp=1000 Con=1000Y:114Y':51.5 &0 1658 -30 - s o ] Zz -3 X
—'TI‘SE =1 \
— | \\ —
w -40 [~ EL.-42 CH Crop=2400 Cogy=24007:128Y": 65.5 ®:0 2313 -40 - A1065E E -40
888
(' N X ('
> -5p| ELme CH Crop=2000 Cogy = 2000y = 128Y': 65.5 ¢=0 2837 50 ] . > 50
= N =
0 _pp b PL.cfe CH Cro=1800 Copi=18007. 1247 615 o:0 .60 - 2 -
2 -eo- B iR s 60 i N 2 -eo
o < o
— -70} -70 |- > = -70
<T N <T
> N N >
E -80 NO SOILS DATA AVAILABLE -80 | NO SOILS DATA AVAILABLE E -80
w X w
-qg |- -9g [~ -qg
N
-100 EL.-108 CH Crop=1800 Cpo1=18007y:1247: 61.5 ¢:0 3500 100 L n2 N 100
D | PRE M NOTES: Ky ® kn/B * aK) /B  10.2222qu/BHCKD) COHESIVE toci)
1.00 8 e = 04 1 Factor of materiol properues of soil and pile
SOIL Q-CASE S-CASE k) = Coefficient of subgrade reacuon for test plate fpci
B | vee [ Ko [ ®t [ Ne [ W | ®e [ K& | We | Wg 83 B B1 * Width or diometer of test plote (in)
3 cH 1 0.7 9 1 1 0.7 0 10 70 68 K1 = kiB) = 88qu ipsf = 0.3336qu ips)
-10 sM 15 0.5 0 22.5 15 . 225 55 ) qu t 2¢ ! Unconflined compressive strength ipsf)
= - : o : : © € C : Reducuon for cyclic losding
= cH 1 07 9 1 = D = Group effect reduction fector
2 cH 1 0.7 B 1 25 B B = Width of pile messured ot right angles to the
50 CH 1 0.7 B 1 ¥ direction of displocement (in)
-60 CH 1 0.7 9 1 1 0.7 0 10 (o LOADING CONDITION Ky = mzmc&t‘glusss ipen)
A0 | cn 1 07 9 1 1 07 0 10 1.00 INITIAL LOADING m * Constent of horizontal subgrode rescuion fpci)
0.30 CYCLIC LOADING 2 = Depth below equivelent ground surfoce hind

COMPRESSION (S.F.=1.0)

— Q-CASE
— — S-CASE

AeGE s 108, 18 P

: i e
X T ST
a4 gl

T

OUE TO THE LACK OF PROXIMATE GEOTECHNICAL DATA, THE

FOLLOWING FACTORS OF SAFETY ARE RECOMMENDED FOR DESIGN:

FS w/ Load test | FS w/o Load test
Q-case 2 3.5
S-case 1.5 2

TENSION (S.F.=1.0)

— Q-CASE
— — S-CASE

Broros River Fiood Gole 0ad Colorodo River Locks
Eost Brozos Fiood Gole
Pie Copocily Curves

30"x5/8" Pipe Pile

...\Pile Capacity CURVES.dgn
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CAPACITY OF PILE GROUPS

The maximum allowable load carrying capacity of a pile group is no greater than the sum of the single pile

load capacities, but may be limited to a lower value if so indicated by the result of the following formula.

In Which:
Q.
=
L

c

A

w
b
A

(FSF)

(FSB)

W
2.6 1 +02 )4
=Px[.xc+ 7u ( f?)

Ca (FSF) (FSB)

Allewable load carrying capacity of pile group, 1b
Perimeter distance of pile group, i
Length of pile, ft

Average (weighted) cohesion or shear strength of material between surface and
depth of pile tip, psf

Average unconfined compressive strength of material in the zone Immediately balow
pile tips, psf

{unconfined compressive strength = cohesion x 2}

Width of base of pile group, ft

Length of base of pile group, fi

Base area of pile group, sq ft

Factor of safety for the friction area = 2

Factor of safety for the base area =2

The values of ¢ and g, used in this formula should be based on applicable soil data shown on the Log of
Boring and Test Results for this report. In the application of this formula, the weight of the piles, pile caps and
mats, considering the effect of buoyancy, should be included.

SPAC
In Which:

SPACING WITHIN PILE GROUPS

0.05 (L,) + 0.025 (L,) + 0.0125 (L)

Center to center of piles, feet

Pile penatration up to 100 feet

Pile penetration from 101 to 200 feet
File penetration beyond 200 feet

NOTE: Minimum pile spacing =3 feet or 3 pile diameters, whichever is greater



AXIAL AND HORIZONTAL RESISTANCE OF BATTER PILES
ESTIMATED FROM ALLOWABLE VERTICAL LOAD CAPACITIES

/ / a /| v (TENsIoN
ri
H
4 VECTOR DIAGRAM
FOR TENSION PILE

W i
BATTER
PILE
A/ | v (COMPRESSION)
d
H
/ VECTOR DIAGRAM
VERTICAL FOR COMPRESSION PILE
PILE ‘\
H

L =VERTICAL COMPONENT OF BATTER PILE EMBEDMENT LENGTH.

W = ESTIMATED ALLOWABLE SINGLE LOAD CAPACITY OF A PILE DRIVEN VERTICALLY WITH EMBEDMENT LENGTH, L.
B =BATTER OF PILE EXPRESSED AS A RATIO OF VERTICAL DISTANCE TO ONE FOOT HORIZONTAL DISTANCE.

H = HORIZONTAL RESISTANCE OF BATTER PILE ESTIMATED AS FOLLOWS: H = —g-

A=ALLOWABLE AXIAL PILE LOAD CAPACITY OF A SINGLE BATTER PILE ESTIMATED AS FOLLOWS: A = 1 i1+ #‘]

MOTE: THE AXIAL LOAD RESISTANCE OF A VERTICAL PILE, V, 1S DEPENDENT ON THE TYPE OF LOADING - TENSION OR
COMPRESSION. CAUTION SHOULD BE EXERCISED TO ENSURE THE CORRECT VERTICAL CAPACITY IS USED.
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R EL6.0 AV
§ a0y WATER
. s EL -8.0
1 % > EL -10.0 SMISL G5190 Cc=0 P=30
G=102
i EL -14.0
° 7 CLAY C=500
P=0
"o =B EL-20.0
cLay G=114 o_
EL -24.0 =500
G=114
¥y - [EL-28.0 S S— CLAY C=1000
P=
N EL -32.0
G=128
CLAY C=2400
P=
N EL 42.0
G=128
CLAY C=2000
P=
° EL -50.0
G=124
CLAY C=1800
P=
& EL -60.0

..\TRS\East sketch.dgn 8/22/2018 1:12:40 PM




Stage 1

Stage 1

Stage 2

Stage 2

Stage 3

Stage 4

Stage 5
Stage 6 *
Stage 7 *

Stages

Braces Water
None @EL6.0&EL-4
None @EL6.0&EL-4
@EL-3 @EL6.0&EL-10
@EL-3 @EL6.0&EL-10
@EL-3&EL-9 @EL6.0 & EL-15
@EL-3&EL-9&EL-14 @EL6.0&EL-20
@EL-3&EL-9&EL-14&EL-19 @EL6.0 &EL-28
@EL-3&EL-9&EL-14&EL-19 @EL6.0&EL-31

@EL-3&EL-9&EL-14 &EL-19 &EL-27 @ EL6.0 & EL-31

Indicates design value

FOS = 1.3 for Tip EL and Moment

FOS = 1.0 for Brace Loads

* Lowest brace is assumed to be a tremie slab

Ground
@EL-8&EL-9
@EL-8&EL-9

@EL-8 & EL-10
@EL-8 & EL-10
@ EL-8 & EL-15
@ EL-8 & EL-20
@EL-8 & EL-28
@EL-8 & EL-28
@EL-8 & EL-28

Tip EL (ft)
-37.00
-29.51
-23.09
-18.96
27.41
-32.63
-39.28
-39.87

28

Brazos River - East Side

Moment (ft#/ft)

100040
68431.9
10598
7615.6
16759.2
25558.4
58733.2
60765.4
23733.6

Brace @ EL -3 (#/ft) Brace @ EL-9 (#/ft) Brace @ EL-14 (#/ft) Brace @ EL-19 (#/ft)

NONE

NONE

6900.3
6721.9
4493.9
4492.2
4506.3
4490.3
4493.1

NONE
NONE
NONE
NONE
9359.0
5397.4
5391.5
5400.2
5401.9

Design

NONE
NONE
NONE
NONE
NONE
14778.8
8895.4
8909.2
8919.4

NONE
NONE
NONE
NONE
NONE
NONE

24294.8

24446.4

17750.9

* Brace @ EL-27 (#/ft)
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
14541.0

Software
CWALSHT
SUPPORT IT
CWALSHT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT



Stage 1 - 1.3.dat
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"CANTILEVER CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 1 - 1.3
CONTROL CANTILEVER DESIGN 1.30 1.30
WALL 6
SURFACE RIGHTSIDE 2 o -8

200 -8
SURFACE LEFTSIDE 2 0 -9
200 -9

SOIL RIGHTSIDE STRENGTHS 7
130 130 30 0 0 0 -106 0
102 102 0 500 0 (4] -20 0

114 114 0 500 0 0 -24 0
114 114 0 1000 0 0 -32 ©
128 128 0 2400 0 0 -42 0
128 128 0 2000 0 0 -50  ©
124 124 0 1800 0 0

SOIL LEFTSIDE STRENGTHS 7
130 130 30 0 0 0 -106 0
102 102 0 500

(O]
(]
1
N
(W]
(W]

114 114 0 500 0 0 -24 0
114 114 0 1000 0 0 -32 ©
128 128 0 2400 0 0 -42 0
128 128 % 2000 0 0 -50 ©
124 124 0 1800 0 0

WATER ELEVATIONS 62.5 6 -4

FINISHED

Page 1



Stage 1 - 1.3.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS

DATE: 30-AUGUST-2018 TIME: 15:04:28
ok ok K ok ok K K ok K ok K ok K
* INPUT DATA *
ok ok K ok ok K K ok K ok K ok K
I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"CANTILEVER CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 1 - 1.3

IT.--CONTROL
CANTILEVER WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
(]

III.--WALL DATA
ELEVATION AT TOP OF WALL = 6.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -8.00

200.00 -8.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -9.00

200.00 -9.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)
130.00 130.00  30.00  0.00 .00 ©0.00 -10.00 ©0.00 DEF DEF
102.00 102.00 9.00 500.00 .00 ©0.00 -20.00 ©0.00 DEF DEF

Page 1



Stage 1 - 1.3.o0ut
114.00 114.00 0.00 500.00 0.00 0.00 -24.00 0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 ©0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 ©0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->

SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)

130.00 130.00 30.00 0.00 0.00 0.00 -10.00 ©0.00 DEF DEF
102.00 102.00 0.00 500.00 0.00 0.00 -20.00 0.00 DEF DEF
114.00 114.00 0.00 500.00 0.00 0.00 -24.00 ©0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF
VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 6.00 (FT)

LEFTSIDE ELEVATION = -4.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:05:19

3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k ok ok sk ok sk sk sk sk sk k

Page 2



II.--SOIL PRESSURES

I.--HEADING

*

Stage 1 - 1.3.o0ut
SOIL PRESSURES FOR

* CANTILEVER WALL DESIGN *
5 ok oK ok oK K ok ok K ok ok K ok ok K ok ok K K ok K ok K

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN

"CANTILEVER CONDITION

'Q-CASE SOIL PARAMETERS
'STAGE 1 - 1.3

-+

()

*

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.

0

OO0 000D OOUVIOUIOULTO VTO UV

<---LEFTSIDE--->
PASSIVE
(PSF)

Q.

(O]
NN NNPRPRPORONWONMONOODOOOIOOOIOOIOOOOOOOOOOOO

(I
NN
AN

263.
682.
880.
712.
880.
916.
955.
994.
1034.
1073.

OO 0P

0

ACTIVE

(PS

R NN
O OO0 ODDPDPITTULNNIOIEOEOIOOIOOIOIOOOIOOOLOOGOOOOO®

F)
.0

OO0 ORFRPRONONOIOITOTITIPOOTITOOEOOTOOIOOOOOO®

(SOIL + WATER)

ACTIVE
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
625.
625.
625.
625.
653.
497.
497.
361.
Q.
-171.
-171.
-255.
-291.
-330.
-369.
-409.
-448.

0

NNNNPERPRPRPRPOWNNUUOOOOOOOOUVIOUIOUTO UVTO WUV

PASSIVE
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
625.
625.
625.
625.
784.
1150.
1150.
1197.
1390.
1481.
1481.
1581.
1611.
1649.
1689.
1728.
1766.
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<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

OO OO ODPTDINITODNNIIOOPTOIPTOOTITOOEOOTOOOOOOOO®
O OO0 ODTOOIOUIOODODOIOOODOOOOOOOOOOOO

0

PASSIVE
(PSF)

Q.

(]
ONPFPOANONNOIOTOUIONOODOODOOOOOOOOOOOOOOOOOO®

Ul =
O U
N O

505.
592.
771.
856.
856.
956.
986.
1024.
1064.
1103.
1141.

OO0

0



-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.
-52.
-53.
-54.
-55.

OO0 0PN OOOOO

625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.

OO0 DD OOOOO

1113.
1152.
1192.
1234.
1283.
1334.
1386.
1822.
2258.
2310.
2361.
2413.
2464.
2516.
2567.
3699.
4838.
4903.
4969.
5034.
5100.
5165.
5231.
5296.
5362.
5120.
4877 .
4943,
5008.
5074.
5139.
5205.
5270.
5181.
5090.
5151.
5213.
5274.
5336.

N NNMNMNNNOOUPMODPDOPRPORWOOWOLOWOLWOOWRARUIOUIOUIO®OUIWNNNNDNDNN

OO0 ODTDNIIODTDLIIOOTLIIOOILINOEOODLIOOOIOEOOOOOOOOOO®
(ORI R R R BB RO R R RN RO RE RN B ORI RN OB R RO RN RN R RO RGBT RO B O RE RN O RO RE O E O R OB O RO I W)

Stage 1 -

-488.

-527.

-567.

-609.

-658.

-709.

-761.
-1197.
-1633.
-1685.
-1736.
-1788.
-1839.
-1891.
-1942.
-3074.
-4213.
-4278.
-4344,
-4409.
-4475.
-4540.
-4606.
-4671.
-4737.
-4495,
-4252.
-4318.
-4383.
-4449,
-4514.
-4580.
-4645.
-4556.
-4465.
-4526.
-4588.
-4649.
-4711.

NNNMNNDNOOOOPPOPOUPORPRWOOWOLWOWOWRARUIOUIOUIOUIWNNNNDNDNNDNPR
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.3.out

1805.
1845.
1884.
1927.
1975.
2027.
2078.
2514.
2951.
3002.
3054.
3105.
3157.
3208.
3260.
4391,
5530.
5596.
5661.
5727.
5792.
5858.
5923.
5989.
6054.
5812.
5570.
5635.
5701.
5766.
5832.
5897.
5963.
5874.
5782.
5844.
5905.
5967.
6028.

NNNNMNMNPEREPOPPOPOPRPOANTOWOOWOOWOOWOWOOUIOUIOUIO®OONNNNNDNDN

(ORI R R RO R RT R RO RE RN BT RE RN R ORI RN R R RO RN RN R RO RGBT RO RO RE RN OB OB O BN O RO RO RO I W)
OO0 DO ODNDINODTDIIOODNDNIIEODTLNIIOOIINOEOOLOOOOIOOOOOOOOGOOO®

1180.
1220.
1259.
1302.
1350.
1402.
1453.
1889.
2326.
2377.
2429.
2480.
2532.
2583.
2635.
3766.
4905.
4971.
5036.
5102.
5167.
5233.
5298.
5364.
5429.
5187.
4945.
5010.
5076.
5141.
5207.
5272.
5338.
5249,
5157.
5219.
5280.
5342,
5403.
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Stage 1 - 1.3.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:05:20

3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk 3k 3k ok ok sk sk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* CANTILEVER WALL DESIGN *
K 3 ok oK ok oK K ok ok Kk ok Kk ok K ok K ok oK koK Kk

I.--HEADING
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"CANTILEVER CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 1 - 1.3

II.--SUMMARY
RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

WALL BOTTOM ELEV. (FT) : -37.00
PENETRATION (FT) : 28.00
MAX. BEND. MOMENT (LB-FT) : 1.0004E+@5
AT ELEVATION (FT) : -23.94

MAX. SCALED DEFL. (LB-IN”3): 9.3220E+10
AT ELEVATION (FT) : 6.00

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:05:20

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k 3k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

* COMPLETE OF RESULTS FOR *

* CANTILEVER WALL DESIGN *
K3k ok ok o ok ok K ok ok K ok ok K ok ok ok ok ok oK 3k ok K ok K Kk
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I.--HEADING

Stage 1 - 1.3.o0ut

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"CANTILEVER CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 1 - 1.3

IT.--RESULTS

ELEVATION

(FT)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80
.00
.49
.73
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

LWCOPRPRUOVUUOVUOVOVWOVWOONNOTITUVPE,RE,DREDMNWWNNRPRPRPNUVWNRPRPONOOERO®

BENDING
MOMENT
(LB-FT)

.0000E+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3333E+03
.5938E+03
.0417E+04
.3854E+04
.7917E+04
.2604E+04
.7917E+04
.3859E+04
.9063E+04
.0417E+04
.3807E+04
.5418E+04
.7287E+04
.3975E+04
.0371E+04
.6437E+04
.2134E+04
.7421E+04
.2259E+04
.6609E+04
.0431E+04
.3686E+04
.6330E+04
.8315E+04
.9590E+04
.0004E+05
.9293E+04
.6976E+04

SHEAR
(LB)
Q.
31.
125.
281.
500.
781.
1125.
1531.
2000.
2531.
3125.
3750.
4375.
5000.
5625.
6264.
6725.
6810.
6900.
6880.
6821.
6548.
6238.
5888.
5498.
5069.
4601.
4093.
3545,
2957.
2323.
1639.
903.
-76.
-1491.
-3151.

Page 6

SCALED
DEFLECTION
(LB-IN~3)
.3220E+10
.9745E+10
.6271E+10
.2797E+10
.9323E+10
.5850E+10
.2380E+10
.8914E+10
.5454E+10
.2003E+10
.8566E+10
.5146E+10
.1751E+10
.8386E+10
.5061E+10
.1784E+10
.9204E+10
.8566E+10
.7003E+10
.6269E+10
.5417E+10
.2351E+10
.9377E+10
.6508E+10
.3754E+10
.1124E+10
.8627E+10
.6273E+10
.4069E+10
.2021E+10
.0134E+10
.4138E+09
.8634E+09
.4850E+09
.2793E+09
.2449E+09

WPAhUOOORRFRPRRFERPREPRERPNNNMNMNMNMNWWWWWWEAERAPAPUIUVITUIOOOSNNSN N 00O0KO0KWWL

NET

PRESSURE
(PSF)

Q.
62.
.00
187.
250.
312.
.00
437.
500.
562.
.00
.00
.00
.00
.00

653.
497.
361.

Q.

-171.

-255.

-291.

-330.

-369.

-409.

-448.

-488.

-527.

-567.

-609.

-658.

-709.

-761.
-1197.
.46
-1684.

125

375

625
625
625
625
625

-1633

00
50

50
00
50

50
00
50

52
22
28
00
08
14
11
23
73
23
73
23
73
23
73
23
73
23
35

96



-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.
-34.
-35
-36.
-37.

00
00
00
00
83
00
00
00
00

.00

00
00

ONUOVOUNWPRUIO NN OO

NOTE:

.2975E+04
.7236E+04
.9710E+04
.0345E+04
.1118E+04
.9090E+04
.6236E+04
.2914E+04
.0376E+04
.8749E+03
.6652E+03
. O00OE+00

Stage 1 - 1.3.o0ut

-4861.
-6623.
-8437.

-10302.
-11893.
-12201.
-13297.
-13139.
-11728.

-9064.
-5146.
Q.

OWONOONWMNIORREN

.3779E+09
.6713E+09
.1152E+09
.9649E+08
.4148E+08
.9912E+08
.0361E+08
.7926E+07
.9234E+07
.0441E+06
.9215E+05
. O00OE+00

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)
6.00
5.00
4.00
3.00
2.00
1.00
0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80+
.80-
.00
.49
.73+
.73-
.00
.00

WATER
PRESSURE
(PSF)

Q.
63.
125.
188.
250.
313.
375.
438.
500.
563.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.

<----LE
PASSIVE

(PSF)
0.

OO0 0O OOOOOOOO®

(I
NN
0 00 ®

264.
682.
880.
712.
880.
916.

FTSIDE---
ACTIVE

(PSF)

0.
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P NN
a0V W w

(ORI

OO0 OOODOOGOO®

-1736.
-1787.
-1839.
-1890.
-1933
-1722.
-469.
784.
2037.
3290.
4544
5792.

46
96
46
96

.79

77
33
11
55
99
43
53

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

OO0V UVLOOOONPNOLOOOOOOOGOO®

PASSIV
(PSF)

E

0.

OO0

=
(o))
[OI)

Ul
O
N

506.
592.
772.
857.
857.
956.
986.



-13

-14.
.00
.00

-15
-16

-17.
-18.
-19.
-20.
-21.
-22.
.00

-23

-24.
.00

-25

-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.
-34.
.00

-35

-36.
-37.
-38.

.00

00

00
00
00
00
00
00

00

00
00
00
00
00
83
00
00
00
00

00
00
00

625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.
625.

Stage 1 - 1.3.o0ut
955.
995.

1034.
1074.
1113.
1153.
1192.
1235.
1283.
1335.
1386.
1822.
2258.
2310.
2361.
2413.
2464.
2516.
2559.
2567.
3699.
4838.
4904.
4969.
5035.
5100.
5166.
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OO0 0O

1025.
1064.
1103.
1142.
1181.
1220.
1260.
1302.
1351.
1402.
1454.
1890.
2326.
2377.
2429.
2480.
2532.
2583.
2626.
2635.
3767.
4906.
4971.
5037.
5102.
5168.
5233.



Title: Brazos River Flood Gate - East
Side
Designer: Stage 1
Ref: 1.3
Page: 1
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure

Toe: Cantilever

Maximum d (ft)
O 68431.9 ftib/ft 9.20
A 2219.3 psf 21.51
A 1594.3 psf 21.51

Stage 1 - Tip & Moment only

#14.00 ft--------- g WL

#4,00 ft---------mmmmeoe oo —WL- -

”””””””””””””””””” Toe = 20.51f

+16+

———————————————————— +14.00 ft ]
+12-]

+8-

+4-

0.00 ft 0

(ft))

777777777777777777777 2.00 ft ]
44

84

———————————————————— 12.00 ft 12
77777777777777777777 16.00 ft 16
20-

1.51 ft |
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Title: Brazos River Flood Gate - East M
Side Depth Of Excavation = 1.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Desigggf ?tgge 1 Surcharge = 0.0psf Depth Of Passive Water = +4.00ft Minimum Fluid Density = 31.80pcf
Page: 2 Soil Profile Active Side
Date: 8.30.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
Pré"s’sa'if E‘Zﬂg‘ggw 0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0{0.33(0.43)[0.00 (0.00) 3.00 0.00
Analysis: Net Pressure 2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
Toe; Cantilever 12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 1-Tio & M onl 16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
age 1 - 1ip & Moment only 24.00|CLAY 4 | 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50|1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,(psh) ¢ ()] 8(°)| K, Kac Kp KpC
0.00 | SM/SL 130.00| 67.50 0.0 0.0] 30.0| 0.0 0.33 0.00| 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0(384.6) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*ft)| (psi) |(in%/ft) (ftIb/ft) (in) |(in?/ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 14.00|20.51| 35.51
Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Maxima
Maximum | Depth (ft)
Pressure 654.1 psf 1.00
Bending Moment | 68431.9 ftib/ft 9.20
Shear Force 6868.2 Ib/ft 2.01
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Title: Brazos River Flood Gate - East

Side

Designer: Stage 1

Ref: 1.3
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Cantilever
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Stage 1 - Tip & Moment only




Title: Brazos River Flood Gate - East
Side
Designer: Stage 1
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure

Toe: Cantilever

Stage 1 - Tip & Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 625.1|28034.3 5651.0 7.22| -1121.9| 65977.2 2399.4 14.44| -1888.0| 43627.7 -3885.4
0.15 630.1| 28875.0 5744.0 7.37| -1136.9| 66321.9 2232.5 14.60| -1904.8| 42377.7 -3950.2
0.31| 634.4/29729.5 5837.6 7.53| -1152.0| 66641.9 2063.4 14.75| -1921.7| 41107.3 -4012.5
0.46| 638.7|30597.8 5931.9 7.68| -1167.1| 66936.8 1892.1 14.90| -1938.6| 39817.4 -4072.2
0.61| 643.0| 31480.1 6026.7 7.84| -1182.2| 67206.2 1718.5 15.06| -1955.4| 38508.6 -4129.5
0.77| 648.1|32557.4 6141.4 7.99| -1200.3| 67495.4 1507.3 15.21| -1975.7| 36914.5 -4195.0
0.92| 652.4/33470.8 6237.7 8.14| -1215.4| 67707.7 1328.8 15.36| -1992.5| 35567.2 -4246.8
1.08| 642.5 34398.4 6333.9 8.30| -1230.5| 67893.4 1148.1 15.52| -2009.4| 34203.7 -4296.1
1.23| 623.7| 35340.0 6427.3 8.45| -1245.6| 68052.3 965.1 15.67| -2026.3| 32824.8 -4342.9
1.38] 604.9| 36295.3 6517.9 8.60| -1260.7| 68184.0 779.9 15.82| -2043.1| 31431.2 -4387.2
1.54| 582.4| 374591 6622.9 8.76| -1278.8| 68305.7 554.7 15.98| -2062.8| 29740.7 -4437 .1
1.69] 563.7| 38443.0 6707.4 8.91| -1293.9| 68376.5 364.6 16.13| -2849.5| 28332.3 -4362.2
1.84| 544.9| 39439.2 6789.2 9.06| -1309.0| 68419.0 172.3 16.29| -2866.4| 26948.1 -4284.7
2.00] 529.9|40447.3 6868.2 9.22| -1324.1| 68431.9 -29.9 16.44| -2883.3| 25589.0 -4204.7
2.15] -602.7| 41457.2 6780.4 9.37| -1339.2| 68403.3 -178.3 16.59| -2900.1| 24255.8 -4122.2
2.30| -617.8|42454.0 6690.3 9.53| -1357.3| 68306.8 -353.4 16.75| -2920.4| 22691.3 -4019.9
2.46| -635.9|43632.4 6579.3 9.68| -1372.4| 68175.5 -496.8 16.90| -2937.3| 21417.8 -3931.9
2.61| -651.0|44599.2 6484.3 9.83| -1387.5| 67998.6 -638.0 17.05| -2954.1| 20172.8 -3841.5
277 -666.1| 45551.8 6387.1 9.99| -1402.6| 67776.9 -777.0 17.21| -2971.0| 18957.0 -3748.5
2.92| -681.2|46490.0 6287.7 10.14| -1417.7/ 67511.1 -913.8 17.36| -2987.9| 17771.3 -3653.0
3.07| -696.3|47413.3 6186.0 10.29| -1432.8| 67201.8 -1048.3 17.51] -3008.1| 16389.1 -3535.2
3.23| -714.4/48501.2 6061.1 10.45| -1450.9| 66774.4 -1206.8 17.67| -3025.0| 15272.2 -3434.2
3.38| -729.5/49390.7 5954.5 10.60| -1466.0| 66372.1 -1336.4 17.82| -3041.8| 14187.9 -3330.8
3.53| -744.6| 50264.4 5845.6 10.75| -1481.1 65928.7 -1463.7 17.98| -3058.7| 13137.0 -3224.8
3.69| -759.6| 51121.8 5734.6 10.91| -1496.1| 65444.9 -1588.9 18.13| -3075.6| 12120.3 -3116.4
3.84| -774.7/51962.6 5621.3 11.06| -1511.2 64921.4 -1711.8 18.28| -3092.4| 11138.5 -3005.4
3.99| -792.9| 52949.4 5482.4 11.22| -1529.3| 64241.8 -1856.3 18.44| -3112.7| 10007.7 -2869.0
4.15| -807.9|53752.7 5364.2 11.37| -1544.4) 63633.4 -1974.3 18.59| -3129.5| 9105.6 -2752.6
4.30, -823.0| 54538.4 5243.8 11.52| -1559.5| 62987.7 -2090.0 18.74| -3146.4| 8241.1 -2633.7
4.46| -838.1| 55306.2 51211 11.68| -1574.6| 62305.2 -2203.6 18.90| -3163.3| 7415.0 -2512.2
4.61| -853.2| 56055.7 4996.2 11.83| -1589.7| 61586.7 -2314.9 19.05| -3180.2| 6627.9 -2388.3
4.76| -871.3|56930.5 4843.4 11.98| -1606.7| 60678.0 -2445.5 19.20| -3200.4| 5736.2 -2236.3
492 -886.4|57638.7 4713.6 12.14| -1624.8| 59882.9 -2551.8 19.36| -3217.3| 5038.0 -2106.9
5.07| -901.5| 58327.6 4581.5 12.29| -1641.7| 59054.1 -2655.5 19.51| -3234.1| 4381.5 -1975.0
5.22| -916.6| 58996.8 4447.3 12.44| -1658.6| 58192.5 -2756.7 19.67| -3251.0| 3767.5 -1840.6
5.38| -931.7|59646.0 4310.8 12.60| -1675.4| 57298.9 -2855.4 19.82| -3267.9| 3196.7 -1703.7
5.53| -949.8| 60398.3 4144.0 12.75| -1695.7| 56185.3 -2970.6 19.97| -3288.1| 2570.0 -1536.2
5.68| -964.9/61002.4 4002.6 12.91| -1712.5| 55224 .1 -3063.8 20.13| -3305.0] 2097.3 -1393.8
5.84| -980.0|61585.5 3858.9 13.06| -1729.4| 54233.3 -3154.5 20.28| -3321.8| 1670.3 -1248.9
5.99| -995.162147.2 3713.0 13.21| -1746.3| 53213.9 -3242.8 20.43| -3338.7| 1290.0 -1101.5
6.15| -1010.2| 62687.3 3564.9 13.37| -1763.1| 52166.6 -3328.5 20.59| -3355.6/ 957.1 -951.6
6.30| -1025.3| 63205.3 3414.6 13.52| -1783.4| 50874.1 -3428.1 20.74| -3375.8) 621.3 -768.5
6.45| -1043.4| 63797.3 3231.2 13.67| -1800.2| 49768.3 -3508.4 20.89| -3392.7] 395.5 -613.1
6.61| -1058.5| 64265.8 3075.9 13.83| -1817.1| 48637.1 -3586.1 21.05| -3409.6/ 219.7 -455.3
6.76| -1073.6| 64711.1 2918.4 13.98| -1834.0| 47481.4 -3661.4 21.20| -3426.4 94.6 -294.9
6.91| -1088.7| 65133.0 2758.7 14.13| -1850.8| 46302.0 -3734.1 21.36| -3443.3 211 -1321
7.07| -1103.7] 65531.2 2596.7 14.29| -1867.7]| 45099.7 -3804.4 21.51| -3456.8 0.0 0.0
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Stage 2 - 1.3.dat

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

"STAGE 2 - 1.3

CONTROL ANCHORED DESIGN 1.30

WALL

6.0

SURFACE RIGHTSIDE

200

SURFACE LEFTSIDE

SOIL RIGHTSIDE

130 130
102 102
114 114
114 114
128 128
128 128
124 124
SOIL LEFTSIDE
102 102
114 114
114 114
128 128
128 128
124 124

200

0
-8
0

-10

STRENGTHS

30

(W]

ST

OO OO TXTOOOOO®

WATER ELEVATIONS

FINISHED

0
500
500
1000
2400
2000
1800

ENGTHS

500
500
1000
2400
2000
1800

62.5

-8

-10

0
0

()
(ORI R

(ORI

6.0

1.30

1
N
(o]
(o]

Page 1
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Stage 2 - 1.3.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS

DATE: 30-AUGUST-2018 TIME: 15:08:25
ok ok K ok ok K K ok K ok K ok K
* INPUT DATA *
ok ok K ok ok K K ok K ok K ok K
I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
(]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

6.00 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -8.00

200.00 -8.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -10.00

200.00 -10.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)
130.00 130.00 30.00 0.00 0.00 0.00 -10.00 0.00 DEF DEF

Page 1



Stage 2 - 1.3.o0ut
102.00 102.00 0.00 500.00 0.00 0.00 -20.00 0.00 DEF DEF
114.00 114.00 0.00 500.00 0.00 0.00 -24.00 0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->
SAT.  MOIST INTERNAL COH- WALL  ADH-  <--BOTTOM--> <-FACTOR->
WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)

102.00 102.00 9.00 500.00 .00 0.00 -20.00 ©.00 DEF DEF

114.00 114.00 0.00 500.00 0.00 0.00 -24.00 ©0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF
VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 6.00 (FT)

LEFTSIDE ELEVATION = -10.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:08:39

3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k ok ok sk ok sk sk sk sk sk k
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II.--SOIL PRESSURES

I.--HEADING
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN

*

*  ANCHORED WALL DESIGN

Stage 2 - 1.3.o0ut
SOIL PRESSURES FOR

*
*

>k 3k >k 3k 5k 3k 3k 3k 3k 3k 3k >k %k %k %k %k >k 5k 5k 5k 5k %k %k %k k %

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

()

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
687.
750.
812.
875.
937.
987.
987.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

0

OO0 OO0 OUVTUVITUITOUITOUVUIOUVUTOUIO VIO UTO UV

<---LEFTSIDE--->
PASSIVE
(PSF)

0.

(W]
NNONNNNMNMNNOOOOOOOOOOOOOOOOOOOOOO

00 N
[O2Ne)]
00 O

848.
887.
927.
966.
1000.
1006.
1045.

OO0

0

ACTIVE

(PS

Q.

O OO0 ODNODIIODTDNIINODTLNIITODTLITOOOIOOEOOOOOOOOOOG
O OO0 ODPTDNIDTDTIEOPTOIITOOTODIOOEODPOOOOOOOOO®

F)
0

(SOIL + WATER)

ACTIVE
(PSF)

Page 3

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
687.
750.
812.
875.
966.
987.
987.
1000.
230.
191.
151.
112.
72.
33.
0.
-6.
-45.

0

NN OWOOWOWOoOUTUTOOUTOUITOUIOUTO VT V1o u

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

O OO0 ODPDIODTDNINODNIIOOTIIPOOTOIOOEOOTOOOOOOOO®
O OO0 ODTOOIOUIOOODOIOOODOOOOOOOOOOOO

0

PASSIVE
(PSF)

Q.

Ul =

o U

N OO
NONNRERPEAOANMNOIOOUVIONODOOOOOOOOOOOOOOOOO®

505.
592.
592.
956.
986.
1024.
1064.
1103.
1135.
1141.
1180.

O OO0 OODOODOOOO®

0



-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.
-52.
-53.
-54,
-55.
-56.
-57.
-58.
-59.

P00 ODTODNDTDPNDINDILIEOOOOODOPOIOOOOOOOOO®

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

P00 OOOOOOO®

1085.
1124.
1167.
1215.
1267.
1318.
1754.
2191.
2242.
2294.
2345.
2397.
2448.
2500.
3631.
4770.
4836.
4901.
4967 .
5032.
5098.
5163.
5229.
5294.
5052.
4810.
4875.
4941.
5006.
5072.
5137.
5203.
5114.
5022.
5084.
5145.
5207.
5268.
5330.
5391.
5453.
5514.

NN NNNNMNMNNMMNPRPPPOPPODPDOPRPOOTOOWOOWOOWOWOOOWOUOUIOUIOUI®OWONNNNNN

O OO0 ODNLDLIIOOLIIOOLIOEOOLOEOOOOOOOOOGOOOOO®
(OB IR IR RN R R R ORI BB RO RGBT RO RN RE RN O RO RE O RO B RO RN R RO RO RN R RO R R RO RE O RN BN RO RN I W)

Stage 2 - 1.3.o0ut

-85.
-124.
-167.
-215.
-267.
-318.
-754.
-1191.
-1242.
-1294.
-1345.
-1397.
-1448.
-1500.
-2631.
-3770.
-3836.
-3901.
-3967.
-4032.
-4098.
-4163.
-4229.
-4294.
-4052.
-3810.
-3875.
-3941.
-4006.
-4072.
-4137.
-4203.
-4114.
-4022.
-4084.
-4145.
-4207.
-4268.
-4330.
-4391.
-4453.
-4514.

NN NNNNMNMNNMMNPEREPPRPOPPOPOPRPOATOWOOWOOWOOWOOOWOOUIOUIOUI®OONNNNNN

Page 4

OO0 DNDNIIDTDTIIOTDITIIOOTDIOEODTLIOOEOOOOOPEOOIOPOOOOOO®
OO0 0D ODNLDIIOOLIIOOLIOEOOLOEOOOOOOOOOOOOOOO®

1220.
1259.
1302.
1350.
1402.
1453.
1889.
2326.
2377.
2429.
2480.
2532.
2583.
2635.
3766.
4905.
4971.
5036.
5102.
5167.
5233.
5298.
5364.
5429.
5187.
4945,
5010.
5076.
5141.
5207.
5272.
5338.
5249.
5157.
5219.
5280.
5342.
5403.
5465.
5526.
5588.
5649.

NN NDNNDNMNNNMMNPEREPPRPOPPOPOPRPOATOWOOWOOWOOWOOOWOOUIOUIOUI®OONNNNNN



Stage 2 - 1.3.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:08:40

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

* SUMMARY OF RESULTS FOR *
* ANCHORED WALL DESIGN *

sk 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk >k 3k sk ok sk sk sk sk sk sk k ok

I.--HEADING
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

II.--SUMMARY
RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD : FREE EARTH FIXED EARTH
WALL BOTTOM ELEVATION (FT) : -23.09 -26.68
PENETRATION (FT) : 13.09 16.68
MAXIMUM BENDING MOMENT (LB-FT) : -1.0598E+04 -9.1358E+03
AT ELEVATION (FT) : -9.57 -9.34
MAXIMUM SCALED DEFLECTION (LB-IN”3): -6.0092E+08 4.2545E+08
AT ELEVATION (FT) : 6.00 -11.00
ANCHOR FORCE (LB) : 7.6002E+03 7.3735E+03

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
Page 5



Stage 2 - 1.3.o0ut
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:08:40

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk k ok

* COMPLETE OF RESULTS FOR *
*  ANCHORED WALL DESIGN *

* BY FREE EARTH METHOD *
K 3k ok oK o ok ok K ok ok K ok ok K ok ok ok sk ok K ok oK K ok K Kk

I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 7600. (LB))

BENDING SCALED NET

ELEVATION MOMENT SHEAR DEFLECTION PRESSURE

(FT) (LB-FT) (LB) (LB-IN~3) (PSF)
6.00  ©.0000E+00 0. -6.0092E+08 0.00
5.00  1.0417E+01 31. -5.4005E+08 62.50
4.00  8.3333E+01 125. -4.7916E+08 125.00
3.00  2.8125E+02 281. -4.1811E+08 187.50
2.00  6.6667E+02 500. -3.5654E+08 250.00
1.00  1.3021E+03 781. -2.9379E+08 312.50
0.00  2.2500E+03 1125. -2.2874E+08 375.00
-1.00  3.5729E+03 1531. -1.5975E+08 437.50
-2.00  5.3333E+03 2000. -8.4517E+07 500.00
-3.00+  7.5937E+03 2531, 0.0000E+00 562.50
-3.00-  7.5938E+03 -5069. 0.0000E+00 562.50
-4.00  2.8165E+03 -4475. 9.5531E+07 625.00
-5.00  -1.3357E+03 -3819. 1.9602E+08 687.50
-6.00  -4.8004E+03 -3100. 2.9430E+08 750.00
-7.00  -7.5151E+03 -2319. 3.8439E+08 812.50
-8.00  -9.4173E+03 -1475. 4.6161E+08 875.00
-9.00  -1.0440E+04 -555, 5.2269E+08 966.02
-9.80  -1.0572E+04 227. 5.5869E+08 987.50
-10.00+ -1.0507E+04 426. 5.6586E+08 1000.00
-10.00- -1.0507E+04 426. 5.6586E+08 230.77
-11.00  -9.9725E+03 637. 5.9097E+08 191.27
-12.00  -9.2469E+03 808. 5.9887E+08 151.77
-13.00  -8.3695E+03 940. 5.9081E+08 112.27
-14.00  -7.3799E+03 1033. 5.6831E+08 72.77
-15.00  -6.3175E+03 1086. 5.3307E+08 33.27
-15.84  -5.3952E+03 1100. 4.9484E+08 0.00
-16.00  -5.2218E+03 1099. 4.8691E+08 -6.23
-17.00  -4.1323E+03 1073. 4.3173E+08 -45.73

Page 6



-18.
-19.
-20.
-21.
-22.
.00
.09

-23
-23

00
00
00
00
00

-3.0886E+03
-2.1301E+03
-1.2968E+03
-6.3180E+02
-1.8300E+02
-1.4275E+00

0.0000E+00

Stage 2 - 1.3.o0ut

1008.
903.
757.
565.
324.

31.
Q.

OO 00K, NWW

.6940E+08
.0172E+08
.3035E+08
.5671E+08
.1943E+07
.8246E+06
.0000E+00

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80+
.80-
.00+
.00-
.00
.00
.00
.00
.00
.84
.00
.00
.00

WATER
PRESSURE

(PSF)
0

63.
125.
188.
250.
313.
375.
438.
500.
563.
625.
688.
750.
813.
875.
938.
988.
988.

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

<----LEFTSIDE---
ACTIVE
(PSF) (PSF)

PASSIVE

Q.

OO0 0PI OOOOOPOPOOGOOO®

0
[O2Ne))
O Vo

848.
888.
927.
967.
1000.
1006.
1046.
1085.

Page 7

0

OO0 OOOOO

-85.
-124.
-167.
-215
-267.
-318.
-358.

23
73
23

.73

23
73
34

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

OO0 UVEIOOOOODODPTOOPOEOOOOO

PASSIV
(PSF)

E

Q.

OO0 0PI OOOOOO®

()



Stage 2 - 1.3.o0ut

-19.00 1000. 1125. 0 0 1260.
-20.00 1000. 1167. 0 0 1302.
-21.00 1000. 1216. 0 0 1351.
-22.00 1000. 1267. 0 0 1402.
-23.00 1000. 1319. 0 0 1454.
-24.00 1000. 1755. 0 0 1890.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:08:40

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk 3k sk ok ok sk sk sk sk sk sk k ok

* COMPLETE OF RESULTS FOR *
*  ANCHORED WALL DESIGN *

* BY FIXED EARTH METHOD *
K 3k ok oK o ok ok K ok ok K ok ok K ok ok ok ok ok K ok oK Kk K Kk

I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 7374. (LB))

BENDING SCALED NET
ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN~3) (PSF)
6.00  ©.0000E+00 0. -3.7712E+08 0.00
5.00  1.0417E+01 31. -3.4112E+08 62.50
4.00  8.3333E+01 125. -3.0509E+08 125.00
3.00  2.8125E+02 281. -2.6891E+08 187.50
2.00  6.6667E+02 500. -2.3221E+08 250.00
1.00  1.3021E+03 781. -1.9432E+08 312.50
0.00  2.2500E+03 1125. -1.5414E+08 375.00
-1.00  3.5729E+03 1531. -1.1001E+08 437.50
-2.00  5.3333E+03 2000. -5.9650E+07 500.00
-3.00+  7.5937E+03 2531, 0.0000E+00 562.50
-3.00-  7.5938E+03 -4842. 0.0000E+00 562.50
-4.00  3.0431E+03 4249, 7.0729E+07 625.00
-5.00  -8.8250E+02 -3592. 1.4681E+08 687.50
-6.00  -4.1206E+03 -2874. 2.2146E+08 750.00
-7.00  -6.6087E+03 -2092. 2.8910E+08 812.50
-8.00  -8.2844E+03 -1249. 3.4544E+08 875.00

Page 8



-9.
-10.
-10.
-11.
-12.
-13
-14.
-15
-15.
-16.
-17.
-18.
-19.
-20.
-21.
-22.
-23
-24.
-25
-26.
-27.

.00

80
00+
00-
00
00

.00

00

.00

84
00
00
00
00
00
00
00

.00

00

.00

00
00

ORrR WMAPMAPPWNPRW

NOTE:

.0802E+03
.0312E+03
.9207E+03
.9207E+03
.1598E+03
.2076E+03
.1036E+03
.8874E+03
.5984E+03
.4853E+03
.2761E+03
.6005E+02
.1027E+02
.4954E+03
.5552E+03
.4468E+03
.1222E+03
.5304E+03
.5557E+03
.8262E+03
.9698E+03
. O00OE+00

DIVIDE

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

Stage 2 - 1.3.o0ut

SCALED

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)
6.00
5.00
4.00
3.00
2.00
1.00
0.00
.00
.00
.00
.00
.00
.00
.00

WATER
PRESSURE
(PSF)

Q.
63.
125.
188.
250.
313.
375.
438.
500.
563.
625.
688.
750.
813.

<----LE
PASSIVE

(PSF)
0.

OO0 OOOOOOO®

-328.
453,
652.
652.
863.

1035.

1167.

1259.

1312.

1326.

1326.

1300.

1234.

1129.
983.
792.
550.
257.

-279.

-1252.
-2469.
-3326.

O NWR WUUORERNNMNMNWWWWMALEDMMNMAEPAPdMW

.8758E+08
.1011E+08
.1418E+08
.1418E+08
.2545E+08
.2264E+08
.0740E+08
.8163E+08
.4743E+08
.1371E+08
.0701E+08
.6266E+08
.1665E+08
.7115E+08
.2823E+08
.9691E+07
. 7080E+07
.1555E+07
.3806E+07
.8212E+06
.8199E+05
. O00OE+00

DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

FTSIDE---
ACTIVE

(PSF)

Q.

Page 9

OO0

966.
987.
1000.
230.
191.
151.
112.
72.
33.

02
50
00
77
27
77
27
77
27

.23
.73
23

-45
-85.
-124.73
-167.23
-215.73
-267.23
-318.73
-754.85
-1190.96
-1242.46
-1277.48

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

OO0

PASSIVE
(PSF)
Q.

OO0



-9.
-9.
-9.
-10.
-10.
-11.
-12.

-13

-14.

-15

-15.
-16.
-17.
-18.
-19.
-20.
-21.
-22.

-23

-24.

-25

-26.
-27.

.00
00
80+
80-
00+
00-
00
00
.00
00
.00
84
00
00
00
00
00
00
00
.00
00
.00
00
00

875.

938.

988.

988.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

Stage 2 - 1.3.o0ut

OO0

(ORI RI ORI RO RN RO RO R RE R ORI OB OB RN RO BB RN BN ]

160.
592.
506.
592.
592.
956.
986.
1025.
1064.
1103.
1136.
1142.
1181.
1220.
1260.
1302.
1351.
1402.
1454.
1890.
2326.
2377.
2429.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE

: 30-AUGUST -

I.--HEADING

2018

BY CLASSICAL METHODS

5 ok oK K ok ok K ok ok Kk ok K ok K K ok oK K ok ok Kk ok Kk ok Kk
* PRELIMINARY DESIGN DATA FOR *

*

FREE EARTH DESIGN IN CLAY

*

3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k ok sk sk sk Sk sk sk sk sk k sk sk sk sk ok

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

Page 10

TIME: 15:08:43



Stage 2 - 1.3.o0ut

IT.--DESIGN PARAMETERS

WALL HEIGHT RATIO (ALPHA) = 0.55
ANCHOR HEIGHT RATIO (BETA) = 0.31
STABILITY NUMBER = 2.85

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)

PZ40 60.70 490.80 24000.00 2.90E+07

PZ38 46.80 280.80 24000.00 2.90E+07

PZ35 48.50 361.20 24000.00 2.90E+07

PZ32 38.30 220.40 24000.00 2.90E+07

PZ27 30.20 184.20 24000.00 2.90E+07

PZ22 18.10 84.40 24000.00 2.90E+07

PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07

III.--PRELIMINARY DESIGN DATA

SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H~4/ET) REDUCTION COEF. TO FREE EARTH MOMENT

PZ40 -4.30 1.8 (***) 11.45
PZ38 -4.06 1.0 (***) 8.83
PZ35 -4.17 1.8 (***) 9.15
Pz32 -3.95 1.0 (***) 7.23
PZ27 -3.87 1.8 (***) 5.70
PZ22 -3.53 1.0 (***) 3.42
PLZ25 -3.96 1.8 (***) 6.19
PLZ23 -3.92 1.0 (***) 5.70

*** REDUCTION NOT APPLICABLE DUE TO ALPHA LESS THAN 0.6.
*** REDUCTION NOT APPLICABLE DUE TO BETA GREATER THAN ©.3.

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.

Page 11



Stage 2 - 1.0.dat
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 2 - 1.0
CONTROL ANCHORED DESIGN 1.00 1.00
WALL 6 -3
SURFACE RIGHTSIDE 2 o -8

200 -8
SURFACE LEFTSIDE 2 0 -10
200 -10

SOIL RIGHTSIDE STRENGTHS 7
130 130 30 0 0 0 -106 0

102 102 0 500 0 0 -20 0
114 114 0 500 0 0 -24 0
114 114 0 1000 0 0 -32 ©
128 128 0 2400 0 0 -42 0
128 128 0 2000 0 0 -50  ©
124 124 0 1800 0 0

SOIL LEFTSIDE STRENGTHS 6
102 102 0 500 0 0 -20 0
114 114 0 500 0 0 -24 0
114 114 0 1000 0 0 -32 ©
128 128 0 2400 0 0 -42 @
128 128 0 2000 0 0 -50 0
124 124 % 1800 0 0

WATER ELEVATIONS 62.5 6 -10

FINISHED

Page 1



Stage 2 - 1.0.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS

DATE: 30-AUGUST-2018 TIME: 15:11:28
ok ok K ok ok K K ok K ok K ok K
* INPUT DATA *
ok ok K ok ok K K ok K ok K ok K
I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.00

|
=
(&)
(W]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

6.00 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -8.00

200.00 -8.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -10.00

200.00 -10.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)
130.00 130.00 30.00 0.00 0.00 0.00 -10.00 0.00 DEF DEF

Page 1



Stage 2 - 1.0.o0ut
102.00 102.00 0.00 500.00 0.00 0.00 -20.00 0.00 DEF DEF
114.00 114.00 0.00 500.00 0.00 0.00 -24.00 0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->
SAT.  MOIST INTERNAL COH- WALL  ADH-  <--BOTTOM--> <-FACTOR->
WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)

102.00 102.00 9.00 500.00 .00 0.00 -20.00 ©.00 DEF DEF

114.00 114.00 0.00 500.00 0.00 0.00 -24.00 ©0.00 DEF DEF
114.00 114.00 0.00 1000.00 0.00 0.00 -32.00 0.00 DEF DEF
128.00 128.00 0.00 2400.00 0.00 0.00 -42.00 0.00 DEF DEF
128.00 128.00 0.00 2000.00 0.00 0.00 -50.00 0.00 DEF DEF
124.00 124.00 0.00 1800.00 0.00 0.00 DEF DEF
VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 6.00 (FT)

LEFTSIDE ELEVATION = -10.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 30-AUGUST-2018 TIME: 15:11:39

3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k ok ok sk ok sk sk sk sk sk k
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II.--SOIL PRESSURES

I.--HEADING
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN

*

*  ANCHORED WALL DESIGN

Stage 2 - 1.0.o0ut
SOIL PRESSURES FOR

*
*

>k 3k >k 3k 5k 3k 3k 3k 3k 3k 3k >k %k %k %k %k >k 5k 5k 5k 5k %k %k %k k %

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

()

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
687.
750.
812.
875.
937.
987.
987.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

0

OO0 OO0 OPOOOPOUVTUVITUIOUITOUVUIOUVUTOUIO VIO UTO UV

<---LEFTSIDE--->
PASSIVE
(PSF)

0.

(W]
OUIOUIOUIOUTOOODDO0DODODOODDPDODO0OOODOODOOOOOO

=
(]
(o]
(O]

1039.
1079.
1118.
1158.
1197.
1237.
1276.
1316.

OO

0

ACTIVE

(PS

Q.

O OO0 OOEOLOLOOOOOOOOO
O OO0 ODPTDINITOTDITIEPTITIPOOODIOOEOTOOOOOOOO®

F)
0

(SOIL + WATER)

ACTIVE
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
562.
625.
687.
750.
812.
875.
960.
987.
987.
1000.
0.
-39.
-79.
-118.
-158.
-197.
-237.
-276.
-316.

Page 3

0

OQUIOUTOUITOUTOOUTUTOOUITOUITOUIOUTO UTO® V1o U

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

OO OO ODPODIOPTODTOIONIOIOOIOIOOODIOOEOTOOOOOOOOOO
O OO0 ODNODIIODTOOIOUIOOODDOIOOODOOOOOOOOOOOO

0

PASSIVE
(PSF)

Q.

(]
P OPOAOATODOLNOIOOIITONOOTOODTIOPEOOTIOOEODOIOOOOOOO®

NN
Ul o
Ul N

644.

755.

755.
1207.
1225.
1259.
1295.
1334.
1374.
1413.
1453.

O OO0 OOODTOEODOOOOO®



-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.
-52.
-53.
-54.
-55.
-56.
-57.
-58.
-59.

OO0 0D OOOOOOO®

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

OO0 0PN

1355.
1398.
1446.
1498.
1549.
2101.
2652.
2704.
2755.
2807.
2858.
2910.
2961.
4416.
5878.
5944,
6009.
6075.
6140.
6206.
6271.
6337.
6402.
6068.
5733.
5799.
5864.
5930.
5995.
6061.
6126.
5991.
5853.
5915.
5976.
6038.
6099.
6161.
6222.
6284.
6345.

UTO UITOUTOUVUTO VIO UITOUITOUTOUVUITOUTOUITOUTOUVUTOUVTUTUITOUTO VIO LT O VT Ut uv

O OO0 ODNLDNIIOTELNIINOOLINOEOOLOIEOOOIOOOOOOOOOOGOOOS
(ORI RN E RO RO RE RO RO R RN RO R RO B RO BN R R OB R RN RN RO RO R RO RO R RO RO RO BB RN O R RO ]

Stage 2 - 1.0.o0ut
-355.
-398.
-446.
-498.
-549.

-1101.

-1652.

-1704.

-1755.

-1807.

-1858.

-1910.

-1961.

-3416.

-4878.

-4944.

-5009.

-5075.

-5140.

-5206.

-5271.

-5337.

-5402.

-5068.

-4733.

-4799.

-4864.

-4930.

-4995.

-5061.

-5126.

-4991.

-4853.

-4915.

-4976.

-5038.

-5099.

-5161.

-5222.

-5284.

-5345.

UTO UTOUTOUTO UVUTO UTOUTOUTO UVUTO UTOUTOUTOUVUTOUVTUTUTO UTO UVTO ULTO LT uTo U

Page 4
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OO0 OO0 ODTDIIODLDIIOTLIINOOLNOIEOOLOEOOIOOOOOOOOOOOGOOOS

1492.
1535.
1583.
1634.
1685.
2236.
2787.
2839.
2890.
2942.
2993.
3045.
3096.
4551.
6013.
6079.
6144.
6210.
6275.
6341.
6406.
6472.
6537.
6203.
5868.
5934.
5999.
6065.
6130.
6196.
6261.
6126.
5988.
6050.
6111.
6173.
6234.
6296.
6357.
6419.
6480.

UToOUTOUITOUITOUITOUITOUITOUTOUITOUITOUTOUTOUITOUVTUTUTO VIO UVTIOUTO® ON VAL



Stage 2 - 1.0.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS

DATE: 30-AUGUST-2018

3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk 3k 3k ok ok sk sk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
K3k ok oK ok oK K ok oK Kk ok Kk ok K ok K ok oK Kk ok Kk

I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

II.--SUMMARY

TIME: 15:11:40

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD

WALL BOTTOM ELEVATION (FT)
PENETRATION (FT)

MAXIMUM BENDING MOMENT (LB-FT)
AT ELEVATION (FT)

MAXIMUM SCALED DEFLECTION (LB-INA3):
AT ELEVATION (FT) :

ANCHOR FORCE (LB)

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

FREE EARTH

-17.53
7.53

7.5938E+03
-3.00

1.7139E+08
-9.80

6.9009E+03

FIXED EARTH

-21.49
11.49

7 .5938E+03
-3.00

1.3110E+08
-9.80

6.7520E+03

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
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Stage 2 - 1.0.o0ut
DATE: 30-AUGUST-2018 TIME: 15:11:40

3k >k >k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k 3k %k %k %k % %

* COMPLETE OF RESULTS FOR *
* ANCHORED WALL DESIGN *

* BY FREE EARTH METHOD *
sk ok ok ok ok s ok sk ok ok ok ok ok ok sk ok sk ok sk ok ok ok ok k ok ok ok ok

I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--RESULTS (ANCHOR FORCE= 6901. (LB))

BENDING SCALED NET
ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN"3) (PSF)
6.00  ©.0000E+00 0. -4.5131E+06 .00
5.60  1.0417E+01 31. -9.9156E+06 62.50
4.00  8.3333E+01 125. -1.5291E+07 125.00
3.80  2.8125E+02 281. -2.0505E+07 187.50
2.00  6.6667E+02 500. -2.5205E+07 250.00
1.60  1.3021E+03 781. -2.8718E+07 312.50
0.00  2.2500E+03 1125. -2.9935E+07 375.00
-1.00  3.5729E+03 1531. -2.7211E+07 437.50
-2.00  5.3333E+03 2000. -1.8249E+07 500.00
-3.00+ 7.5938E+03 2531. 0.0000E+00 562.50
-3.00-  7.5938E+03 -4370. 0.0000E+00 562.50
-4.00  3.5158E+03 -3776. 2.9465E+07 625.00
-5.00  6.2821E+01 -3120. 6.5095E+07 687.50
-6.00  -2.7026E+03 -2401. 1.0093E+08 750.00
-7.00  -4.7181E+03 -1620. 1.3221E+08 812.50
-8.00  -5.9211E+03 -776. 1.5545E+08 875.00
-9.00  -6.2453E+03 142. 1.6858E+08 959.98
-9.80  -5.8219E+03 921. 1.7139E+08 987.50
-10.00+ -5.6179E+03 1119. 1.7106E+08 1000.00
-10.00- -5.6179E+03 1119. 1.7106E+08 .00
-11.00  -4.5051E+03 1100. 1.6391E+08 -39.50
-12.00  -3.4319E+03 1040. 1.4896E+08 -79.00
-13.00  -2.4376E+03 942, 1.2807E+08 -118.50
-14.00  -1.5618E+03 803. 1.0295E+08 -158.00
-15.00  -8.4407E+02 626. 7.5111E+07 -197.50
-16.00  -3.2380E+02 408. 4.5784E+07 -237.00
-17.00  -4.0535E+01 152. 1.5863E+07 -276.50
-17.53  ©.0000E+00 0. 0.0000E+00 -297.37
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Stage 2 - 1.0.o0ut

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80+
.80-
.00+
.00-
.00
.00
.00
.00
.00
.00
.00
.00

WATER
PRESSURE
(PSF)
0.
63.
125.
188.
250.
313.
375.
438.
500.
563.
625.
688.
750.
813.
875.
938.
988.
988.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

PASSIVE
(PSF)
Q.

OO0 0PI

=
(&)
(&)
[

1040.
1079.
1119.
1158.
1198.
1237.
1277.
1316.

<----LEFTSIDE

ACTIVE
(PSF)
Q.

OO0 0O

<---RIGHTSIDE---->
PASSIVE
(PSF)

ACTIVE
(PSF)
Q.

OO 0PI OOTOTNOOOIODOOOOOOOODOGOOGOOO®

Q.

OO0 0O OO0

NN
(VAR ]
uiwoe

645.

755.

755.
1207.
1226.
1260.
1296.
1335.
1374.
1414.
1453.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE:

30-AUGUST-2018

BY CLASSICAL METHODS

Page 7

TIME:

15:11:40



I.--HEADING
'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

Stage 2 - 1.0.o0ut

K 3k ok oK ok oK K ok ok K ok ok Kk ok K ok K ok oK Kk ok Kk
* COMPLETE OF RESULTS FOR

*
*

ANCHORED WALL DESIGN
BY FIXED EARTH METHOD

*
*
*

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

'STAGE 2 - 1.0

II.--RESULTS (ANCHOR FORCE= 6752. (LB))

ELEVATION
(FT)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00+
.00-
.00
.00
.00
.00
.00
.00
.80
.00+
.00-
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

WNNUVTWINNERONOORO®

w

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3333E+03
.5938E+03
.5938E+03
.6647E+03
.6057E+02
.2560E+03
.1226E+03
.1767E+03
.3520E+03
.8095E+03
.5758E+03
.5758E+03
.3141E+03
.0920E+03
.4885E+02
.5791E+01
.4244E+02
.6116E+03
.0437E+03
.1994E+03
.0390E+03
.5227E+03
.0731E+02

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
2000.
2531.
-4221.
-3627.
-2971.
-2252.
-1471.
-627.
290.
1069.
1268.
1268.
1248.
1189.
1090.
952.
774.
557.
300.
4.
-332.
-708.
-1131.

Page 8

SCALED

DEFLECTION

PARPPAPRPNWUNUOURRPRRRPRRRRRNDANO®

(LB-IN"3)
.6663E+07
.3352E+07
.0068E+07
.6946E+07
.4337E+07
.9159E+06
.2100E+06
.1394E+07
.0341E+07
.000OE+00
.000OE+00
.1599E+07
.9621E+07
.8365E+07
.0332E+08
.2127E+08
.3039E+08
.3110E+08
.3041E+08
.3041E+08
.2259E+08
.0904E+08
.1861E+07
.3026E+07
.4300E+07
.7173E+07
.2797E+07
.1913E+07
.7839E+06
.1269E+06
.3729E+04

NET

PRESSURE
(PSF)

Q.
62.

125

187.
250.
312.

375

437.
500.
562.
562.

625

687.
750.
812.

875

959.
987.

1000
0
-39
-79
-118
-158
-197
-237
-276
-316
-355
-398
-446

00
50
.00
50
00
50
.00
50
00
50
50
.00
50
00
50
.00
98
50
.00
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50



-22.00

0.0000E+00

Stage 2 - 1.0.o0ut

-1355.

0.0000E+00

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80+
.80-
.00+
.00-
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

WATER
PRESSURE

(PSF)
0

63.
125.
188.
250.
313.
375.
438.
500.
563.
625.
688.
750.
813.
875.
938.
988.
988.

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

<----LE
PASSIVE

(PSF)
0.

OO0 0PI

=
(&)
(&)
[

1040.
1079.
1119.
1158.
1198.
1237.
1277.
1316.
1356.
1398.
1447.
1498.

FTSIDE---
ACTIVE
(PSF)

Page 9

0

OO0 0PN OOOOO

-471.68

<---RIGHTSIDE---->

ACTIVE
(PSF)

0

OO0 0O DD ODTOTOIOINOOOOOODOPOODOOOOOO

PASSIVE
(PSF)
Q.

OO0 0O OOOOOOO®

NN
(VAR ]
uiwoe

645.

755.

755.
1207.
1226.
1260.
1296.
1335.
1374.
1414.
1453.
1493.
1535.
1584.
1635.



Stage 2 - 1.0.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS
DATE: 30-AUGUST-2018

3k 3k 3k 3k 3k 3k sk 3k 3k sk sk sk sk 3k 3k 3k ok sk sk sk Sk sk sk sk sk sk sk sk sk skk

* PRELIMINARY DESIGN DATA FOR *

* FREE EARTH DESIGN IN CLAY *
5 ok ok K ok ok K ok ok Kk ok K ok K ok oK K ok ok Kk ok Kk ok Kk

I.--HEADING

'BRAZOS RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--DESIGN PARAMETERS
WALL HEIGHT RATIO (ALPHA) 0.68
ANCHOR HEIGHT RATIO (BETA) = 0.38
STABILITY NUMBER 3.70

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

TIME: 15:11:42

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)
PZ40 60.70 490.80 24000.00 2.90E+07
PZ38 46.80 280.80 24000.00 2.90E+07
PZ35 48.50 361.20 24000.00 2.90E+07
PZ32 38.30 220.40 24000.00 2.90E+07
Pz27 30.20 184.20 24000.00 2.90E+07
PZ22 18.10 84.40 24000.00 2.90E+07
PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07
III.--PRELIMINARY DESIGN DATA
SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H"4/ET) REDUCTION COEF. TO FREE EARTH MOMENT

Page 10



Stage 2 - 1.0.o0ut

PZ40 -4.67 1.0 (***) 15.99
PZ38 -4.42 1.8 (***) 12.33
PZ35 -4.53 1.0 (***) 12.77
Pz32 -4.32 1.8 (***) 10.09
PZ27 -4.24 1.0 (***) 7.95
PZ22 -3.90 1.8 (***) 4.77
PLZ25 -4.32 1.0 (***) 8.64
PLZ23 -4.29 1.8 (***) 7.95

*** REDUCTION NOT APPLICABLE DUE TO BETA GREATER THAN

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.
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Title: Brazos River Flood Gate - East

Designer:
Ref:
Page:
Date:

Side
Stage 2
1.3

1
8.30.18

Works:
Pressure:
Analysis:

Temporary
Coulomb
Net Pressure

Toe: Free Earth Support

Maximum

d (ft)

]
A
A

7615.6 ftlb/ft
1560.0 psf
560.0 psf

-5.00
10.96
10.96

Stage 2 - Tip & Moment only

Waler

2.00 ft

7079.2 Ib/ft

+14.00 ft

+5.00 ft

+16+

0.00 ft

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.
' TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




Title: Brazos River Flood Gate - East Input Data

Side Depth Of Excavation = 2.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf

Desigggf ?tgge 2 Surcharge = 0.0psf Depth Of Passive Water = 2.00ft Minimum Fluid Density = 31.80pcf
Page: 2 Soil Profile Active Side

Date: 8.30.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
Pré"s’sa'if E‘Zﬂg‘ggw 0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0{0.33(0.43)[0.00 (0.00) 3.00 0.00
Analysis: Not Pressure 2.00|{CLAY 1 | 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Tos: Free Earth Support 12.00|CLAY 2 | 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
, 16.00|CLAY 3 | 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 2 - Tip & Moment only 24.00|CLAY 4 | 128.00| 65.50|2400.0 (1846.1)|  0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00/CLAY 5 | 128.00| 65.50/2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|{CLAY 6 | 124.00| 61.50|1799.9 (1384.6) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)[Soil Name [ y (pcf) [ ' (pch) Cpsf) [CLsH o ()]s ()] K, Kae K, Kpe

0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0] 0.0 0.33 0.00] 3.00 (2.31)| 0.00 (0.00)
2.00|{CLAY 1 | 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
12.00|{CLAY 2 | 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|{CLAY 3 | 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
24.00|CLAY 4 | 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
34.00|CLAY 5 | 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
42.00|CLAY 6 | 124.00| 61.50|1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00

() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3

Solution
Sheet
Sheet Name E | f Z |Allowed Mmax b A W |Upstand| Toe [Length
(psi) | (in“/ft)| (psi) |(in3/ft) (ftlb/ft) (in) | (in?/ft)|(Ib/ft)|  (ft) (ft) | (ft)
3.04E+07 14.00(|8.96| 24.96

Pressure Model: Coulomb; Assume full hydrostatic pressure to 2.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 1057.0 psf 2.00
+5.00|Waler 7079.2 Bending Moment | 7615.6 ftib/ft -5.00
Shear Force 4548.1 Ib/ft -5.00

&> | SupportlT, v2.35

© 1997 - 2014, GTSoft Ltd.
= TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org
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Title: Brazos River Flood Gate - East

Side

Designer: Stage 2

Ref: 1.3
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

ocoo
=9
ElnNww
o
m..l.
RS
IAES
SO,
EINWO®
2|0 =<
TS 0w
s — N <

@)
]
&

Stage 2 - Tip & Moment only

el/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East
Side

Stage 2

1.3

4

8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Stage 2 - Tip & Moment only

depth | P M D F depth | P M D F depth | P M D F
(f) | (psf) | (ftib/t) | (n) | (Ib/ft) (f) | (psf) | (fib/t) | (n) | (Ib/t) (f) | (psf) | (fib/t) | (@n) | (Ib/t)
0.00] 874.3) -6789.4 9415 3.68] 59.8 -5289.8 1231.4 7.36| -315.9) -1636.1 974.0
0.08| 881.9| -6846.8 -886.6 3.76]  51.3| -5202.9 1236.0 7.44| -324.4) -1567.8 959.1
0.16| 889.5| -6918.0 -812.8 3.84| 4258 -511556 1239.8 7.52| -332.9| -1500.6 943.8
0.23| 897.1| -6983.1 -738.4 3.91  34.3| -5028.1 1242.9 7.50| -341.4| -1434.5 928.1
0.31] 904.7| -7042.0 -663.4 3.99|  25.8 -4940.4 1245.3 7.67| -347.8 -1385.6 916.1
0.39 910.4| -7082.1 -606.7 4.07|  19.5 -4874.5 1246.7 7.75| -356.3| -1321.4 899.7
0.47| 918.1| -7130.1 -530.5 415 11.0| -4786.6 1247.9 7.83| -364.8 -1258.4 882.9
0.55| 925.7| -7171.7 -453.7 4.23 2.5| -4698.6 1248.3 7.91| -373.3| -1196.6 865.8
0.63| 933.3| -7206.9 -376.3 431 6.0/ -4610.5 1248.2 7.99| -379.6) -1151.1 852.6
0.70| 939.0| -7229.1 -317.9 4.38| -12.4| -4544.5 1247.8 8.06| -388.1| -1091.4 834.8
0.78| 946.6| -7253.0 -239.3 4.46| -20.9| -4456.6 1247.0 8.14| -396.6| -1033.0 816.6
0.86| 954.2| -7270.4 -160.2 454 -29.4| -4368.7 1245.8 8.22| -405.1] -976.0 797.9
0.94| 961.8| -7281.2 -80.4 4.62| -37.9| -4280.9 1244.2 8.30| -413.6] -920.2 778.9
1.02] 969.4 -7285.3 0.0 4.70| -44.2| -4215.1 1242.7 8.38| -420.0| -879.3 764.4
1.10| 975.2| -7284.2 60.7 478 -52.7| -4127.5 1240.4 8.45 -428.4| -825.9 744.6
1.17| 982.8| -7277.8 142.3 4.85 -61.2| -4040.1 1237.7 8.53| -436.9 -773.9 7245
1.25| 990.4| -7265.6 224.4 493 -69.7| -3952.9 1234.6 8.61| -4454| -723.4 704.0
1.33] 998.0| -7247.6 307.2 501 -76.1| -3887.7 1232.1 8.69| -451.8 -686.4 688.4
1.41| 1003.7| -7230.2 369.7 5.09| -84.6| -3800.9 1228.3 8.77| -460.3 -638.4 667.2
1.49| 1011.3| -7202.0 453.6 517| -93.0| -3714.4 1224.1 8.85 -468.8 -591.9 645.6
1.57| 1018.9| -7167.7 538.2 525/ -101.5| -3628.2 1219.6 8.92| -477.3| -547.0 623.6
1.64| 1026.5 -7127.5 623.4 532 -110.0| -3542.4 1214.6 9.00| -483.6 -514.3 606.9
1.72| 1032.3| -7093.4 687.7 5.40| -116.4| -3478.2 1210.6 9.08| -492.1| -472.1 584.2
1.80| 1039.9| -7042.7 773.9 5.48| -124.9| -3393.0 1205.0 9.16| -500.6| -431.5 561.1
1.88| 1047.5 -6985.8 860.8 556 -133.4| -3308.2 1199.0 9.24| -509.1 -392.6 537.7
1.96| 1055.1| -6922.8 948.4 564/ -141.9| -3223.8 1192.5 9.32| -515.5 -364.5 519.8
2.04| 2275 -6871.5 997.1 5.71| -148.2| -3160.8 1187.5 9.39| -524.0| -3285 495.7
2.11| 219.0| -6800.7 1015.6 5.79| -156.7| -3077.3 1180.3 9.47| -532.5 -294.1 4711
2.19| 210.5| -6728.6 1033.4 5.87| -165.2| -2994.2 1172.8 9.55| -541.0, -261.6 446.2
2.27| 202.0| -6655.3 1050.5 595 -173.7| -2911.7 1164.9 9.63| -549.4 -230.8 420.9
2.35 195.7| -6599.5 1062.8 6.03 -180.1| -2850.2 1158.7 9.71| -555.8) -208.9 401.6
243 187.2| -6524.1 1078.7 6.11| -188.6| -2768.8 1150.1 9.79| -564.3 -181.2 375.6
251 178.7| -6447.7 1093.8 6.18| -197.1| -2687.9 1141.1 9.86| -572.8 -155.4 349.2
258/ 170.2| -6370.2 1108.2 6.26| -205.6| -2607.7 1131.8 9.94| -581.3 -1315 322.4
266 161.7| -6291.7 1121.9 6.34 -211.9| -2548.0 1124.5| 10.02| -587.7| -114.8 302.0
2.74| 155.3| -6232.2 1131.7 6.42| -220.4| -2468.9 1114.4/| 10.10| -596.1| -94.3 2745
2.82| 146.8| -6152.0 1144.2 6.50] -228.9| -2390.6 1103.9/| 10.18 -604.6| -75.6 246.6
2.90| 138.3| -6071.0 1156.0 6.58| -237.4| -2313.1 1093.1|| 10.26] -613.1] -59.0 218.4
2.97| 129.8| -5989.2 1167.1 6.65| -243.8| -2255.4 1084.7|| 10.33 -619.5| -47.8 196.9
3.05| 123.5| -5927.4 1174.9 6.73| -252.3| -2179.2 1073.1|| 10.41| -628.0| -34.7 167.9
3.13| 115.0| -5844.2 1184.7 6.81| -260.7| -2103.9 1061.2|| 10.49] -636.5 -23.6 138.6
3.21| 106.5| -5760.5 1193.9 6.89| -269.2| -2029.4 1048.8/| 10.57| -645.0] -14.7 108.8
329 98.0| -5676.1 1202.3 6.97| -277.7| -1955.8 1036.1)| 10.65 -651.3] -9.3 86.2
3.37]  91.6| -5612.4 1208.1 7.05 -284.1| -1901.1 1026.3/| 1072 -659.8)  -4.0 55.8
344/  83.1| -5527.0 1215.3 7.12| -292.6| -1829.1 1012.9/| 10.80| -668.3] -0.9 24.9
352  74.7| -5441.1 1221.8 7.20| -301.1| -1758.1 999.1|| 10.88 -676.8 0.0 0.0
3.60| 66.2] -5354.8 1227.6 7.28| -309.6 -1688.0 984.9/| 10.96 -681.1 0.0 0.0
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Title: Brazos River Flood Gate - East
Side +16—
Designer: Stage 2
Ref: 1.0 |
Page: 1
Date: 8.30.18 +14.00 ft-----------gm---- - WL +14.00 ft 1
Works: Temporary
Pressure: Coulomb 1
Analysis: Net Pressure
Toe: Free Earth Support +12+
Maximum d (ft) A
0 7626.6 ftlb/ft| -5.00
A 1425.7 psf 8.81 1
A 425.7 psf 8.81
Stage 2 - Braces only
+8-
Waler E 6721.9 Ib/ft  +5.00 ft 1
+4-
0.00 ft 0+
SM/SL (ft)
2.00 ft ?WL fffffffffffffffffffffffffffffffffffff CLAY 17 2.00 ft 1
Toe |
4A
8A
*********************************** Yeooooommms 381 ft
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Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 2.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
DeS'gge? ?tgge 2 Surcharge = 0.0psf Depth Of Passive Water = 2.00ft Minimum Fluid Density = 31.80pcf
er. 1.
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00] 6750 00| 0.0/ 30.0| 0.0/0.33/0.00|3.00|0.00
Arﬁzlsyusrl‘; Ngfggssure 2.00|CLAY 1 102.00| 39.50| 500.0 0.0/ 0.0/ 0.0/1.00{2.00|1.00|2.00
Toe: Free Earth Support 12.00| CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
—— : 16.00| CLAY 3 114.00| 51.50| 1000.1 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
age < - braces only 24.00| CLAY 4 128.00| 65.50| 2400.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) |(in%ft)| (psi) |(in¥ft)|  (ftb/it) (in) [(nft)|(bity| (f) | (ft) | (ft)
3.04E+07 14.00(6.81| 22.81

Pressure Model: Coulomb; Assume full hydrostatic pressure to 2.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 1043.1 psf 2.00
+5.00|Waler 6721.9 Bending Moment | 7626.6 ftib/ft -5.00
Shear Force 4187.9 Ib/ft -5.00
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Title: Brazos River Flood Gate - East

Side

Designer: Stage 2

Ref: 1.0
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

d (ft)

2.00
-5.00
-5.00

Maximum

7626.6 ftib/ft
4187.9 Ib/ft

1043.1 psf

@)
]
&

Stage 2 - Braces only
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East
Side

Stage 2

1.0

4

8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Stage 2 - Braces only

depth | P M D F depth | P M D F depth | P M D F
(f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft)
0.00] 875.4] -4997.4 591.2||  2.96] -99.6] -3540.0 1277 1 592 -400.1] -1020.7 850.7
0.06| 880.2| -5030.1 -541.1 3.02| -105.4| -3483.4 1271.2 598 -407.9| -970.7 833.6
0.13| 886.7| -5069.3 -473.9/|  3.08 -111.2] -3427.1 1265.0/|  6.04 -413.7| -933.9 820.6
0.19| 891.5| -5095.4 -423.1 3.15| -119.0| -3352.4 1256.2|| 6.1 -419.5 -897.7 807.4
0.25| 896.4| -5118.5 -372.1 3.21| -124.8| -3296.8 1249.2||  6.17| -425.3 -862.0 794.0
0.31| 902.8| -5144.9 -303.7||  3.27| -130.6 -3241.4 1241.8|| 6.23 -433.1 -8155 775.9
0.38| 907.7| -5161.2 252.0/| 3.34| -136.4] -3186.4 1236.5|| 6.29 -438.9 -781.2 762.0
0.44| 912.5 -5174.6 200.0||  3.40| -144.2) -3113.4 1230.5||  6.36| -444.7| -747.6 748.1
0.50| 917.3| -5185.0 147.8||  3.46) -150.0 -3058.8 1225.9|| 6.42| -452.5 -703.8 729.1
0.57| 923.8 -5194.2 77.8||  3.52| -155.8 -3004.5 1221.0/| 6.48 -458.3 -671.6 714.7
0.63| 928.6| -5197.6 249|| 359 -163.6 -2932.4 1214.2||  6.55 -464.1 -640.1 700.1
0.69| 933.5| -5198.1 28.2|| 3.5 -169.4| -2878.6 1208.9| 6.61 -471.9 -599.1 680.3
0.76| 939.9| -5194.8 99.5|| 371 -175.2| -2825.0 1203.5|| 6.67| -477.7] -569.2 665.3
0.82| 944.7| -5189.6 153.3||  3.78| -182.9| -2754.0 1195.9||  6.73] -483.5 -539.9 650.0
0.88| 949.6| -5182.0 207.4/| 3.84| -188.8 -2701.0 1190.0/|  6.80 -491.3 -501.9 629.5
0.94] 956.0| -5168.1 279.9/|  3.90| -194.6| -2648.3 1183.9||  6.86) -497.1 -474.1 613.8
1.01]  960.9| -5154.9 334.6/| 3.97| -202.3| -2578.4 1175.5||  6.92] -502.9) -447.1 598.0
1.07| 965.7| -5139.2 389.6|| 4.03| -208.2| -2526.3 1169.0/|  6.99 -508.7| -420.8 581.9
1.13| 972.2| -5114.5 463.3||  4.09] -214.0| -2474.5 1162.3 7.05 -516.5| -386.9 560.3
1.20| 977.0| -5093.2 518.9||  4.15| -219.8 -2423.1 1155.4 741 -522.3| -362.3 543.8
1.26| 981.8| -5069.3 574.8/| 4.22| -227.5 -2354.9 1145.9 718 -528.1| -338.4 527.2
1.32] 986.7| -5043.0 631.0/| 4.28| -233.4| -2304.2 1138.6 7.24| -535.8 -307.7 504.8
1.38| 993.1| -5004.0 706.4/|  4.34| -239.2| -2253.7 1131.1 7.30| -541.7| -285.5 487.7
1.45/ 998.0| -4971.8 763.2||  4.41| -246.9| -2187.0 1120.8 7.36| -547.5| -264.1 470.4
1.51| 1002.8| -4937.1 820.3|| 447 -252.7| -2137.4 1112.9 743 -555.2| -236.8 4472
1.57| 1009.2| -4886.8 896.8/| 4.53| -258.6 -2088.2 1104.8 749 -561.1| 217.2 4295
1.64| 1014.1| -4846.2 954.6(|  4.59 -266.3| -2023.0 1093.7 7.55| -566.9 -198.4 4116
1.70| 1018.9| -4802.9 1012.6||  4.66| -272.1) -1974.6 1085.1 762 -574.6| -174.6 387.5
1.76) 1025.4| -4741.3 1090.4||  4.72| -278.0| -1926.6 1076.4 7.68 -580.4| -157.7 369.2
1.83| 1030.2| -4692.1 1149.0|| 478 -285.7| -1863.2 1064.5||  7.74| -586.3 -141.6 350.8
1.89] 1035.0| -4640.2 1208.0/|  4.85 -291.5 -1816.1 1055.3 7.80| -594.0| -121.4 325.9
1.95/ 1041.5 -4567.0 1287.0/| 4.91 -297.3| -1769.4 1046.0 7.87| -599.8| -107.2 307.0
201  -2.6| -4509.0 1326.6|| 4.97| -305.1 -1707.7 1033.2 7.93| -605.7| -93.8 287.9
2.08|  -8.4| -4450.1 1326.2|| 5.04| -310.9 -1662.0 1023.5|| 7.99 -611.5 -81.3 268.6
2.14| -16.2| -4371.6 1325.2|| 5.10| -316.7| -1616.8 1013.5|| 8.06 -619.2 -66.0 242.6
2.20| -22.0| -4312.8 1324.1 516 -322.6| -1571.9 1003.4 8.12| -625.0 -55.6 222.9
2.27| -27.8| -4254.1 1322.6|| 522 -330.3 -1512.9 989.6/| 8.18 -630.9] -46.0 203.0
2.33| -33.6 -4195.4 1320.8|| 5.29 -336.1| -1469.1 979.0/| 825 -638.6 -34.5 176.2
2.39| -41.4| -4117.3 1317.9|| 5.35 -341.9) -1425.8 968.3 8.31 -644.4 -27.0 155.9
245 -47.2| -4058.9 1315.3|| 541 -349.7| -1368.8 953.6 8.37| -650.3] -20.4 135.4
2.52|  -53.0| -4000.6 1312.4|| 548 -355.5) -1326.7 942.5/| 843 -658.0 -13.0 107.8
2.58| -60.8| -3923.0 1308.0|| 5.54| -361.3 -1285.0 931.1 8.50| -663.8] -85 86.9
2.64| -66.6| -3865.0 1304.3|| 5.60] -369.1 -1230.3 915.7 8.56| -669.6 -5.0 65.8
2.71|  -72.4] -3807.2 1300.3|| 5.66| -374.9) -1189.8 903.9 8.62 -677.4  -1.7 37.4
2.77|  -80.2| -3730.4 1294.4|| 573 -380.7| -1149.9 891.9/| 869 -6832  -04 15.8
2.83| -86.0| -3673.0 1289.6|| 5.79) -388.5 -1097.5 875.7||  8.75| -689.0 0.0 0.0
2.90 -91.8| -3615.8 1284.5/|  5.85 -394.3| -1058.8 863.3 8.81| -692.9 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 3
1.3

1
8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

16759.2 ftlb/ft
2087.9 psf
775.4 psf

6.32
19.41
19.41

Stage 3 - Tip & Moment only

Waler

Waler

+14.00 ft
4493.3 Ib/ft <+5.00 ft
10992.3 Ib/ .00 ft
7.00 ft —WL
Toe = 12.41 f
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, V /N

+16+

=TT +14.00 ft 1
+12

+8-

+4-

0.00 ft 0

SM/SL (ft)|
****************************** CLAY 1 2.00 ft 1
4

iy |

8-

*************** CLAY 27 12.00 ft 12+
********************************* CLAY 3 16.00 ft 16
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Title: Brazos River Flood Gate - East M
_ Side Depth Of Excavation = 7.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Demgge;: ?tgge 3 Surcharge = 0.0psf Depth Of Passive Water = 7.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.30.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0{0.33(0.43)[0.00 (0.00) 3.00 0.00
Arﬁzlsusrl‘; Ngfggssure 2.00{CLAY 1 | 102.00| 39.50| 500.0 (384.6) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
¥oe: Free Earth Support 12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 3 -T' &M tonl 16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
age o - 1ip & Moment only 24.00|CLAY 4 | 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50|1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,(psh) ¢ ()] 8(°)| K, Kac Kp KpC
0.00 | SM/SL 130.00| 67.50 0.0 0.0] 30.0| 0.0 0.33 0.00| 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0(384.6) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*ft)| (psi) |(in%/ft) (ftIb/ft) (in) |(in?/ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 14.00(12.41| 33.41
Pressure Model: Coulomb; Assume full hydrostatic pressure to 7.00ft in cohesive soils on active side
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 2186.0 psf 7.00
+5.00| Waler 4493.3 Bending Moment | 16759.2 ftib/ft 6.32
1.00| Waler 10992.3 Shear Force 8441.8 Ib/ft 1.00
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 3
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 3 - Tip & Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 874.2] 6130.5 16271 6.51| 2108.1|-16736.9 417.4 13.03] -84.1| -7081.7 2893.9
0.14| 887.0| 6368.4 1749.8 6.65 2131.0]-16690.5 712.8 13.17| -100.0| -6831.3 2880.9
0.28| 899.7| 6623.8 1874.4 6.79| 2153.9]-16618.4 1011.3 13.31] -115.9| -6582.1 2865.7
0.42| 9125 6897.0 2000.7 6.93| 2176.8]-16520.3 1313.0 13.45| -131.7| -6334.3 2848.2
0.55| 925.2| 7188.2 2128.7 7.07| 539.0|-16396.8 1525.5 13.58| -147.6| -6088.1 2828.6
0.69| 937.9] 7497.7 2258.6 7.21| 522.0}-16262.0 1598.9 13.72| -163.5| -5843.7 2806.7
0.83| 950.7| 7825.7 2390.2 7.35 507.8]-16120.9 1670.4 13.86| -179.4| -5601.3 2782.6
0.97| 963.4| 8172.5 2523.6 7.49| 493.6]-15973.7 1739.9 14.00| -195.2| -5361.0 2756.3
111 976.1| 7313.4 -8333.5 7.62| 479.4/-15820.6 1807.4 14.14] -211.1| -5123.1 2727.8
1.25| 988.9) 6169.3 -8196.6 7.76| 465.1-15661.7 1872.9 14.28| -227.0| -4887.7 2697.1
1.39| 1001.6) 5044.2 -8057.9 7.90| 450.9]-15497.1 1936.5 14.42| -242.8| -4655.1 2664.2
1.52| 1014.4) 3938.3 -7917.4 8.04| 436.7]-15327.1 1998.0 14.55| -258.7| -4425.4 2629.1
1.66| 1027.1| 2851.9 -7775.2 8.18| 422.5[-15151.9 2057.7 14.69| -274.6| -4198.8 2591.7
1.80| 1039.8) 1785.4 -7631.1 8.32| 408.3]-14971.5 21153 14.83| -290.5| -3975.5 2552.2
1.94| 1052.6) 738.8 -7485.3 8.46| 394.11-14786.2 2170.9 14.97| -306.3| -3755.8 25104
2.08] 1379.7| -286.9 -7311.9 8.59| 379.9]-14596.2 2224.6 15.11| -322.2| -3539.7 2466.5
2.22| 1402.6| -1286.7 -7117.9 8.73| 365.7|-14401.6 2276.3 15.25| -338.1| -3327.5 2420.3
2.36| 1425.5| -2259.5 -6920.8 8.87| 351.5]-14202.6 2326.0 15.39| -354.0| -3119.4 2371.9
2.50| 1448.4| -3204.9 -6720.4 9.01| 337.3]-13999.3 2373.8 15.53| -369.8| -2915.6 2321.3
2.63| 1471.3| -4122.5 -6516.9 9.15 323.1]-13792.0 2419.5 15.66| -385.7| -2716.2 2268.5
2.77) 1494.2| -5011.7 -6310.2 9.29| 308.9|-13580.7 2463.3 15.80| -401.6| -2521.5 2213.5
2.91| 1517.2| -5872.2 -6100.3 9.43| 294.7]-13365.8 2505.1 15.94| -417.5| -2331.6 2156.3
3.05| 1540.1| -6703.5 -5887.2 9.56| 280.5]-13147.3 2545.0 16.08| -1202.6| -2147.9 2050.7
3.19| 1563.0| -7505.2 -5670.9 9.70| 266.3]-12925.4 2582.8 16.22| -1218.5| -1972.9 1972.6
3.33| 1585.9| -8276.8 -5451.4 9.84| 252.1|-12700.3 2618.7 16.36| -1234.4| -1804.6 1893.5
3.47| 1608.8| -9018.0 -5228.8 9.98| 237.9]-12472.1 2652.6 16.50| -1250.2| -1643.3 1813.4
3.60| 1631.7| -9728.1 -5002.9 10.12| 223.7]-12241.1 2684.5 16.63| -1266.1| -1488.9 1732.3
3.74| 1654.6]-10406.9 -4773.9 10.26| 209.5-12007.4 27145 16.77| -1282.0| -1341.6 1650.1
3.88| 1677.5|-11053.9 -4541.7 10.40] 195.3|-11771.1 2742.5 16.91| -1297.9| -1201.5 1567.0
4.02| 1700.4/-11668.6 -4306.3 10.53| 181.1-11532.5 2768.5 17.05| -1313.7| -1068.6 1482.8
4.16| 1723.3|-12250.5 -4067.7 10.67| 166.9-11291.7 27925 17.19| -1329.6| -943.0 1397.6
4.30| 1746.2|-12799.4 -3825.9 10.81| 152.7]-11048.9 2814.5 17.33| -1345.5| -824.9 1311.3
4.44| 1769.1-13314.6 -3580.9 10.95| 138.5|-10804.3 2834.6 17.47| -1361.4| -714.2 12241
4.57| 1792.0[-13795.8 -3332.8 11.09| 124.3]-10557.9 2852.7 17.60| -1377.2| -611.2 1135.8
4.71| 1814.9|-14242.5 -3081.4 11.23| 110.1]-10310.1 2868.8 17.74| -1393.1| -515.8 1046.5
4.85| 1837.8|-14654.4 -2826.9 11.37 95.9-10061.0 2882.9 17.88| -1409.0| -428.3 956.1
4.99| 1860.7-15030.8 -2569.2 11.51 81.7| -9810.7 2895.1 18.02| -1424.8| -348.6 864.8
5.13| 1883.6]-15371.5 -2308.3 11.64 67.5| -9559.4 2905.3 18.16| -1440.7| -276.8 772.4
5.27| 1906.5]-15675.9 -2044.2 11.78 53.3| -9307.3 29135 18.30| -1456.6| -213.1 679.0
5.41| 1929.4-15943.7 -1776.9 11.92 39.1| -9054.6 2919.7 18.44| -1472.5| -157.5 584.6
5.54| 1952.3|-16174.3 -1506.4 12.06 23.8| -8801.4 2924.0 18.57| -1488.3| -110.1 489.1
5.68| 1975.2]-16367.4 -1232.7 12.20 8.0| -8547.8 2926.0 18.71| -1504.2| -71.1 392.7
5.82| 1998.11-16522.5 -955.9 12.34 -7.9| -8294.2 29257 18.85| -1520.1 -40.4 295.2
5.96| 2021.1-16639.2 -675.8 12.48| -23.8] -8040.7 2923.3 18.99| -1636.0f -18.3 196.7
6.10| 2039.4|-16704.5 -449.5 12.61 -39.7| -7787.5 2918.7 19.13| -1551.8 -4.7 97.2
6.24| 2062.3]-16750.9 -163.7 12.75| -52.4| -7585.3 29134 19.27| -1567.7 0.0 0.0
6.38| 2085.2]-16757.9 125.3 12.89] -68.2] -7333.1 2904.8 19.41] -1577.2 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 3
1.0

1
8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

10425.2 ftib/ft
1968.7 psf
656.2 psf

5.98
17.50
17.50

Stage 3 - Braces only

Waler

Waler

7.00 ft

+16+

+14.00 ft-- - oo Wl - oo +14.00 ft ]

+12-]

+8-

4493.9 Ib/ft  +5.00 ft------- ]

+4-

0.00 ft 0-

SM/SL (f)

9359.0 Ib/ft  1.00 ft------- ]
—————————————————————————————————————————————— 2.00 ft ]

44

Toe = 10.50 f 8-
777777777777777777777777777777777777777777777777777777777777777777777 S Ay 5 12:001ft 12
————————————————————————————————————————————————————————————————————————————————————————————— 16.00 ft 16
7777777777777777777777777777777777 /SRS A7 50 ft 1
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Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 7.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Demgge;: ?tgge 3 Surcharge = 0.0psf Depth Of Passive Water = 7.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00] 6750 00| 0.0/ 30.0| 0.0/0.33/0.00|3.00|0.00
Arﬁzlsyusrl‘; Ngfggssure 2.00|CLAY 1 102.00| 39.50| 500.0 0.0/ 0.0/ 0.0/1.00{2.00|1.00|2.00
Toe: Free Earth Support 12.00| CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0/ 0.0/1.00|2.00{1.00|2.00
p— : 16.00 |CLAY 3 114.00| 51.50| 1000.1 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age o - braces only 24.00| CLAY 4 128.00| 65.50| 2400.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) | (in¥ft) (psi) |(in%ft)|  (ftib/ft) @in) |(in?f)|(b/ity|  (f) | (f) | (ft)
3.04E+07 14.00[10.50| 31.50

Pressure Model: Coulomb; Assume full hydrostatic pressure to 7.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 1956.8 psf 7.00
+5.00 | Waler 4493.9 Bending Moment | 10425.2 ftib/ft 5.98
1.00|Waler 9359.0 Shear Force 6802.7 Ib/ft 1.00
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Title: Brazos River Flood Gate - East

Side

Designer: Stage 3

Ref: 1.0
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

d (ft)

7.00
5.98
1.00

Maximum

1956.8 psf

O
O
&

10425.2 ftib/ft
6802.7 Ib/ft

Stage 3 - Braces only




Title: Brazos River Flood Gate - East
Side
Designer: Stage 3
Ref: 1.0
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 3 - Braces only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 875.5| 6151.8 1639.7 5.87| 1775.4/-10418.6 -138.1 11.75] -171.5| -3883.8 2295.8
0.12| 886.7| 6377.2 1755.5 6.00| 1792.6]-10425.2 49.5 11.87| -184.9| -3719.9 2272.3
0.25 895.6| 6568.7 1849.2 6.12| 1814.2]-10414.8 286.5 12.00| -197.0| -3557.6 22470
0.37| 906.7| 6822.2 1967.6 6.25 1835.8]-10387.4 526.3 12.12| -213.5| -3397.3 2219.8
0.50| 917.8] 7091.6 2087.5 6.37| 1857.4/-10342.8 768.9 12.25| -228.5| -3239.0 2190.6
0.62| 929.0| 7377.1 2208.8 6.50| 1874.7]-10294.4 965.1 12.37| -240.4| -3113.8 2165.8
0.75 937.9| 7617.2 2306.9 6.62| 1896.3]-10218.2 1212.8 12.50| -255.4| -2959.5 2133.1
0.87| 949.0] 7932.2 2430.9 6.75| 1917.9]-10124.0 1463.4 12.62| -270.4| -2807.5 2098.4
1.00| 960.2| 8262.5 -6802.7 6.87| 1939.5|-10011.8 1716.8 12.75| -285.4| -2658.1 2061.7
112 971.3) 7378.3 -6675.8 7.00| 1956.8| -9881.4 1973.0 12.87| -297.3| -2540.5 2031.0
1.25| 980.2) 6682.9 -6573.2 7.12| 300.1| -9767.5 2005.0 13.00] -312.3| -2396.0 1990.8
1.37] 991.3] 5828.9 -6443.7 7.25| 286.7| -9622.7 2043.3 13.12| -327.3| -2254.4 1948.6
1.50| 1002.5| 4991.9 -6312.7 7.37| 273.3| -9475.1 2079.9 13.25] -342.3| -2116.0 1904.5
1.62| 1013.6) 41721 -6180.3 7.50| 259.9| -9324.9 21147 13.37| -354.3| -2007.5 1867.8
1.75] 1024.7) 3369.8 -6046.3 7.62| 249.2| -9203.1 21413 13.50| -369.2| -1874.9 1820.1
1.87| 1033.6| 2740.6 -5938.2 7.75| 235.8| -9048.6 2173.0 13.62| -384.2| -1745.8 1770.4
2.00| 1042.5 19701 -5801.7 7.87| 222.4| -8891.9 2202.9 13.75] -399.2| -1620.4 1718.8
2.12] 1157.7| 1218.2 -5651.0 8.00 209.0| -8733.2 2231.0 13.87| -411.2| -1522.7 1676.1
225 1179.3| 486.2 -5497.3 8.12| 198.3| -8604.7 2252.2 14.00| -426.1| -1404.1 1621.0
237 1196.6| -84.9 -6372.4 8.25 184.9| -8442.5 2277.2 14.12| -441.1| -1289.5 1563.9
2.50, 1218.2| -780.1 -5213.6 8.37| 171.5| -8278.6 2300.4 14.25| -456.1| -1179.0 1504.8
2.62| 1239.8| -1454.4 -5052.1 8.50| 158.1| -8113.0 2321.9 14.37| -468.1| -1093.7 1456.1
2.75| 1261.4| -2107.5 -4887.7 8.62| 147.4| -7979.4 2337.8 14.50| -483.0f -991.1 1393.5
2.87| 1278.6| -2614.3 -4754 1 8.75 134.0| -7811.3 2356.1 14.62| -498.0 -893.0 1329.0
3.00| 1300.2| -3228.0 -4584.6 8.87| 120.6| -7641.9 2372.6 14.75| -513.0f -799.6 1262.4
3.12| 1321.8] -3819.4 -4412.2 9.00 107.2| -7471.3 2387.4 14.87| -528.0f -711.1 1193.9
3.25| 1343.4| -4388.0 -4237.0 9.12 96.5| -7334.1 2397.9 15.00| -539.9| -643.8 1137.7
3.37| 1360.7| -4826.3 -4094.8 9.25 83.1| -7161.9 2409.5 15.12| -554.9| -564.3 1065.6
3.50| 1382.3| -5353.2 -3914.5 9.37 69.7| -6988.8 24194 15.25| -569.9| -490.0 991.6
3.62| 1403.9| -5856.2 -3731.4 9.50 56.3| -6815.1 2427.4 15.37| -584.9| -421.0 915.7
3.75| 14255 -6335.2 -3545.5 9.62 42.9| -6640.8 2433.8 15.50| -596.8| -369.8 853.5
3.87| 1442.8| -6700.7 -3394.7 9.75 32.1| -6501.1 2437.6 15.62| -611.8 -310.9 773.9
4.00, 1464.4| -7135.3 -3203.6 9.87 18.7| -6326.3 2440.7 15.75| -626.8| -257.7 692.5
4.12| 1486.0| -7544.7 -3009.7 10.00 5.3| -6151.2 24421 15.87| -641.8| -210.5 609.0
4.25| 1507.6| -7928.6 -2813.0 10.12 -8.1| -5976.1 2441.8 16.00| -653.4| -177.0 540.9
4.37| 1529.2| -8286.5 -2613.4 10.25| -18.8] -5836.1 2440.2 16.12| -1668.8| -143.0 426.7
4.50, 1546.4| -8554.0 -2451.7 10.37| -32.2| -5661.2 2436.7 16.25| -1683.8| -113.7 381.1
4.62| 1568.0| -8864.3 -2247 1 10.50| -45.6| -5486.6 2431.4 16.37| -1698.8| -87.7 335.1
4.75| 1589.6| -9147.8 -2039.6 10.62| -59.0| -5312.5 2424 4 16.50| -1710.7|  -69.3 297.9
4.87| 1611.2| -9403.9 -1829.2 10.75| -69.7| -5173.5 24175 16.62| -1725.7| -49.2 251.2
5.00| 1628.5| -9588.8 -1658.9 10.87| -83.1| -5000.5 2407.3 16.75| -1740.7) -32.6 204.0
5.12| 1650.1| -9794.8 -1443.5 11.00| -96.5| -4828.2 2395.3 16.87| -1755.7|  -19.3 156.4
5.25| 1671.7| -9972.4 -1225.2 11.12| -109.9| -4656.8 2381.6 17.00| -1767.7| -11.2 118.1
5.37| 1693.3-10121.3 -1004.1 11.25| -120.6| -4520.5 2369.4 17.12| -1782.6 -4.1 69.8
5.50| 1710.6|-10219.5 -825.2 11.37| -134.0| -4351.1 2352.5 17.25| -1797.6 -0.5 21.1
5.62| 1732.2]-10315.8 -599.0 11.50| -147.4| -4182.9 2333.8 17.37| -1812.6 0.0 0.0
5.75| 1753.8]-10382.2 -369.9 11.62] -160.8] -4016.1 23134 17.50] -1821.6 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 4
1.3

1
8.30.18

Works:
Pressure:

Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

25558.4 ftib/ft
2414 .1 psf
789.1 psf

11.20
24.63
24.63

Stage 4 - Tip and Moment only

+14.00 ft----------

Waler 44924 Ib/ft  +5.00

Waler 5762.4 Ib/ft 1.06

Waler 17279.1 Ib/ft 6+

12.00 ft =
Toe = 12.63 f

=
\HlH_

—————————————————————————————— +14.00 ft E
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Title: Brazos River Flood Gate - East M
_ Side Depth Of Excavation = 12.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
DeS'gge? ?tgge 4 Surcharge =  0.0psf Depth Of Passive Water = 12.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.30.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) Ca (psf)| ¢ (°) | & (°) Ka Kac Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0{0.33(0.43)[0.00 (0.00) 3.00 0.00
Arﬁzlsusrl‘; Ngfggssure 2.00{CLAY 1 | 102.00| 39.50| 500.0 (384.6) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
¥oe: Free Earth Support 12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 4 .T' aM tonl 16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age 4 - Tip and vioment only 24.00|CLAY 4 | 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50|1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,(psh) ¢ ()] 8(°)| K, Kac Kp KpC
0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0 0.33 0.00] 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0(384.6) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*ft)| (psi) |(in%/ft) (ftlb/ft) (in) |(in%ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 14.00|12.63| 38.63
Pressure Model: Coulomb; Assume full hydrostatic pressure to 12.00ft in cohesive soils on active side
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 3012.0 psf 12.00
+5.00|Waler 4492 4 Bending Moment | 25558 .4 ftlb/ft 11.20
1.00| Waler 5762.4 Shear Force 12637.1 Ib/ft 6.02
6.00| Waler 17279.1

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.
= TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




SupportIT, v2.35

4

|

Title: Brazos River Flood Gate - East

Side

Designer: Stage 4

Ref: 1.3
Page: 3

Date: 8.30.18
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Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 4
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 4 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 875.1] 6122.1 1648.1 8.27| 2397.7|-13903.4 -7646.3 16.53| -431.6| -6521.4 4765.9
0.18| 892.8| 6454.1 18191 8.44| 2429.5]-15357.6 -7179.7 16.71| -453.6| -5607.6 4680.0
0.35| 907.5| 6756.1 1964.2 8.62| 2456.01-16499.6 -6786.1 16.89| -471.9| -4859.1 4605.3
0.53| 925.2| 7149.7 21414 8.79| 2487.7]-17785.0 -6308.2 17.06| -494.0| -3977.0 4511.6
0.70| 939.9| 7504.0 2291.8 8.97| 2514.2|-18784.6 -5905.3 17.24| -512.3| -3255.9 4430.4
0.88| 957.6] 7961.3 2475.3 9.15| 2546.01-19897.3 -5416.2 17.41| -530.7| -2548.2 4346.1
1.06] 972.3) 8183.3 -3131.6 9.32| 2572.5]-20751.2 -5003.9 17.59| -5652.7| -1717.0 4241.2
1.23| 989.9) 7568.1 -2941.8 9.50| 2604.2]-21687.1 -4503.5 17.77) -571.0| -1040.1 4150.5
1.41| 1004.7| 7084.8 -2781.1 9.67| 2630.7|-22392.0 -4081.8 17.94| -593.1| -247.4 4037.7
1.58| 1022.3| 6540.8 -2585.1 9.85| 2657.2]-23028.1 -3655.9 18.12| -611.4| 396.3 3940.5
1.76] 1037.0 6117.8 -2419.1 10.03| 2688.9]-23699.5 -3139.1 18.29| -633.4| 1147.8 3819.9
1.93| 1054.7) 5647.2 -2216.9 10.20| 2715.4]-24181.7 -2703.8 18.47| -651.8| 1756.1 3716.2
211 1386.4| 5287.4 -2015.6 10.38| 2747.2|-24666.5 -2175.8 18.64| -673.8| 2463.6 3587.8
2.29| 1412.9| 4964.0 -1789.9 10.55| 2773.7]-24991.5 -1731.1 18.82| -692.2| 3034.1 3477.6
2.46| 1444.7| 4626.5 -1513.5 10.73| 2805.4]-25285.5 -1191.9 19.00| -714.2| 3695.0 3341.5
2.64| 1471.1| 4388.0 -1278.4 10.91| 2831.9]-25449.8 -737.8 19.17| -732.5| 42254 3224.8
2.81| 1502.9| 4154.5 -990.7 11.08| 2863.7|-25549.2 -187.3 19.35| -754.6| 4836.8 3080.8
2.99| 1529.4| 4004.5 -746.3 11.26| 2890.11-25549.6 276.1 19.52| -772.9| 5324.8 2957.6
3.17| 1561.1] 3879.1 -447.3 11.43| 2921.9]-25451.2 837.8 19.70| -791.3| 5792.8 28314
3.34| 1587.6] 3821.0 -193.5 11.61| 2948.4]-25285.9 1310.6 19.88| -813.3| 6327.3 2676.1
3.52| 1619.4| 3807.1 116.7 11.78| 2980.2|-24986.8 1883.6 20.05| -831.6] 6749.6 2543.5
3.69| 1645.9| 3842.7 379.8 11.96| 3006.6]-24652.6 2365.8 20.23| -853.7| 7227.8 2380.4
3.87| 1677.6] 3941.9 701.3 12.14| 836.9]-24171.2 2598.7 20.40| -872.0] 7602.1 22412
4.05| 1704.1| 4072.2 973.8 12.31| 818.6]-23744.3 2731.7 20.58| -894.0] 8021.3 2070.3
4.22| 1735.9| 4287.0 1306.5 12.49| 800.2|-23296.1 2861.6 20.76] -912.4| 8345.2 1924.7
4.40| 1762.3| 4515.3 1588.4 12.66| 778.2]-22731.1 3013.7 20.93| -934.4| 8702.7 1746.0
4.57| 1794.1| 4849.7 19324 12.84| 759.9]-22238.0 3137.2 21.11| -952.8/ 8974.0 1593.8
4.75| 1820.6| 5179.4 2223.7 13.02| 737.8]-21620.3 3281.4 21.28| -974.8/ 9266.9 1407.3
4.93| 1847.1| 5556.2 2519.2 13.19] 719.5[-21084.5 3398.4 21.46] -993.2| 9483.3 1248.7
5.10| 1878.8] 6071.6 2879.5 13.37| 697.5-20417.0 3534.9 21.63| -1015.2] 9708.9 1054.4
5.28| 1905.3| 6554.6 3184.4 13.54| 679.1-19840.9 3645.4 21.81| -1033.5| 9868.0 889.2
5.45| 1937.1] 7199.4 3556.0 13.72| 657.1-19126.3 3774.0 21.99| -1055.6| 10023.6 687.2
5.63| 1963.6| 7791.9 3870.3 13.90| 638.7|-18512.1 3878.0 22.16| -1073.9] 10123.2 515.5
5.80| 1995.3] 8570.0 4253.1 14.07| 616.7]-17753.2 3998.9 22.34| -1092.3| 10195.0 340.9
5.98| 2021.8| 9275.3 4576.8 14.25| 598.4]-17103.2 4096.4 22.51| -1114.3| 10243.7 127.5
6.16| 2053.6] 7390.6 -12308.3 14.42| 576.3-16302.7 4209.4 22.69| -1132.6| 10252.9 -563.6
6.33| 2080.0| 5410.7 -11975.3 14.60| 558.0|-15619.2 4300.4 22.87| -1154.7| 10083.4 -274.8
6.51| 2111.8] 3106.8 -11570.0 14.78| 539.6]-14921.3 4388.4 23.04| -1173.0] 9743.7 -462.4
6.68| 2138.3] 1247.6 -11227.6 14.95| 517.6]-14065.3 4490.2 23.22| -1195.0] 9093.9 -691.5
6.86| 2170.1] -909.5 -10811.0 15.13| 499.31-13337.3 4571.7 23.39| -1213.4| 8347.0 -885.6
7.04| 2196.5| -2644.6 -10459.2 15.30| 477.2|-12446.6 4665.6 23.57| -1235.4| 7200.1 -1122.4
7.21| 2228.3| -4650.9 -10031.5 15.48| 458.9-11690.7 4740.7 23.75| -1253.8| 6032.2 -1323.0
7.39| 2254.8| -6258.6 -9670.3 15.65| 436.9]-10767.9 4826.8 23.92| -1275.8| 4371.7 -1567.6
7.56| 2281.2| -7807.4 -9304.8 15.83| 418.5| -9986.5 4895.4 24.10| -3449.4| 2728.4 -1755.3
7.74| 2313.0| -9587.1 -8860.7 16.01| 400.0| -9034.5 4973.8 24.27| -3474.1] 1022.1 -1054.8
7.92| 2339.5-11003.6 -8485.9 16.18| -391.2) -8237.8 4912.2 24.45| -3494.7) 2255 -467.2
8.09| 2371.3]-12622.5 -8030.5 16.36] -413.2] -7295.2 4834.1 24.63| -3511.2 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 4
1.0

1
8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

18429.8 ftlb/ft
2299.3 psf
674.3 psf

10.92
22.79
22.79

Stage 4 - Braces only

Waler

Waler

Waler

+16-
+14.00 ft - WLm----mmnm=mmmmmmmmmemmooeeooee o +14.00 ft ]
+12-
+8-
44922 Ibfft  +5.00 ft------- H ]
+4—
0.00 ft 0
5397.4 Ib/ft < 1.00 ft------- = SM/SL (ft),
77777777777777777777777777777777777777 CL’AY’%’ 200 ft 7
44
14778.8 b/t 6.00 ft------- H ]
84
(] 4
12.00 ft T T/I——S (USRS —— a7y 12.00ft 12-]
Toe =10.79 f 1
77777777777777777777777777777777777777777777777777777777777777777777777777777777777 L’Aiyiéi 1600 ft 164
20~
———————————————————————————————————— /SRR 22.79 ft
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Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 12.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
DeS'gge? ?tgge 4 Surcharge =  0.0psf Depth Of Passive Water = 12.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00] 6750 00| 0.0/ 30.0| 0.0/0.33/0.00|3.00|0.00
Arﬁzlsyusrl‘; Ngfggssure 2.00|CLAY 1 102.00| 39.50| 500.0 0.0/ 0.0/ 0.0/1.00{2.00|1.00|2.00
Toe: Free Earth Support 12.00| CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
——— : 16.00 |CLAY 3 114.00| 51.50| 1000.1 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age 4 - braces only 24.00| CLAY 4 128.00| 65.50| 2400.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) | (in¥ft) (psi) |(in%ft)|  (ftib/ft) @in) |(in?f)|(b/ity|  (f) | (f) | (ft)
3.04E+07 14.00/10.79| 36.79

Pressure Model: Coulomb; Assume full hydrostatic pressure to 12.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 2778.8 psf 12.00
+5.00| Waler 44922 Bending Moment | 18429.8 ftib/ft 10.92
1.00| Waler 5397.4 Shear Force 10736.8 Ib/ft 6.00
6.00| Waler 14778.8
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Title: B!’azos River Flood Gate - East depth P M D E depth P M D F depth P M D F
Designer: g;gge 4 (ft) (psf) | (ftlb/it) | (in) | (Ib/ft) (ft) (psf) | (ftlb/it) | (in) | (Ib/ft) (ft) (psf) | (ftlb/ft) | (in) | (Ib/ft)
Ref 1.0 0.00] 874.7| 61459 1633.3 7.65| 2067.5| -5721.5 7535.4|| 15.30] 248.6/-10788.7 4459 1
Page: 4 0.16| 887.7| 6410.1 1768.5 7.81| 2092.8| -6854.9 -7216.1 15.46| 227.7|-10347.0 4502.6
Date- 8.30.18 0.33| 903.3| 6755.4 1933.5 7.98| 2118.0| -7939.2 -6893.0/| 15.63] 210.2| -9975.8 4535.8
Works: Temporary 0.49| 916.3| 7066.9 2073.1 8.14| 2148.3| -9174.8 -6500.2|| 15.79] 192.7| -9602.0 4566.5
Pressure: Coulomb 0.65| 929.3| 7400.4 2214.8 8.30| 2173.51-10149.1 6168.6/| 15.95 171.7| -9150.2 4599.6
Analysis: Net Pressure 0.81| 944.9| 7830.1 2387.4 8.46| 2198.7|-11072.4 -5833.1 16.11| -845.9| -8774.1 4524.3
Toe: Free Earth Support 0.98| 957.9| 8213.1 2533.4 8.63| 2229.0-12112.2 -54254|| 16.28| -863.4| -8404.7 44498
Stace 4B : 1.14| 970.9| 7946.3 -2715.9 8.79| 2254.21-12921.3 -5081.4|| 16.44| -880.9| -8041.4 4373.9
age races only 1.30| 986.5| 7456.4 -2535.6 8.95| 2279.41-13677.5 -4733.6|| 16.60| -901.9| -7613.8 4280.7
1.468| 999.5 7073.9 -2383.2 9.12| 2309.7|-14514.3 -4311.1 16.77| -919.4| -7264.6 4201.4
1.63| 1012.5| 6715.0 -2228.8 9.28| 2334.9-15152.1 -3954.7|| 16.93] -936.8| -6921.9 4120.6
1.79| 1028.1| 6316.0 -2040.9 9.44| 2360.1-15735.2 -3594.5/| 17.09] -957.8| -6519.5 4021.6
1.95 1041.1| 6010.3 -1882.1 9.60| 2385.4-16262.9 -3230.4|| 17.25| -975.3| -6191.7 3937.5
2.12| 11545/ 5729.8 -1709.7 9.77| 2415.6-16822.2 2788.4|| 17.42| -992.8| -5870.9 3851.8
228 1184.7| 5429.3 -1494 .1 9.93| 2440.8-17226.1 -2415.8/| 17.58| -1013.8| -5495.3 3747.0
2.44| 1210.0| 5209.6 -1310.2|| 10.09| 2466.1/-17572.7 -2039.3|| 17.74| -1031.3| -5190.2 3657.9
260 1235.2| 5018.7 1122.4|| 1025 2496.3-17912.2 -1582.5/| 17.90| -1048.8| -4892.5 3567.4
2.77| 1260.4| 4856.9 930.8/| 10.42| 2521.61-18130.8 -1197.5/| 18.07| -1069.8| -4545.2 3456.7
293 1290.7| 4702.4 695.7|| 10.58| 2546.8-18290.3 -808.7|| 18.23| -1087.3| -4264.1 3362.8
3.09] 1315.9| 4607.2 -4955|| 10.74| 2577.1]-18402.8 -337.0|| 18.39| -1104.8| -3990.9 3267.4
3.26| 1341.1| 4543.1 291.5/| 10.91| 2602.3]-18429.8 60.4|| 18.56| -1122.2| -3725.5 3170.5
3.42| 1371.4| 4508.3 416|| 11.07| 2627.5-18411.7 461.6|| 18.72| -1143.2| -3417.6 3052.2
3.58| 1396.6| 4515.1 170.9|| 11.23| 2657.8/-18346.2 948.1 18.88| -1160.7| -3170.0 2951.9
3.74| 1421.8| 45555 387.3|| 11.39 2683.01-18254.8 1357.8|| 19.04| -1178.2| -2930.7 2850.1
3.91| 1452.1| 4649.4 652.1/| 11.56| 2708.2]-18129.6 1771.4/| 19.21| -1199.2| -2654.7 2725.9
4.07| 1477.3| 4766.0 877.0|| 11.72| 2733.4]-17970.3 2188.9|| 19.37| -1216.7| -2434.1 2620.8
4.23| 15025/ 4918.3 1105.8/| 11.88| 2763.7]-17733.7 2694.9|| 19.53| -1234.2| -2222.2 2514.1
4.39| 1532.8/ 5148.9 1385.4/| 12.05| 619.4]-17498.2 3054.2|| 19.70| -1255.2| -1979.5 2384.1
456 1558.0| 5381.7 1622.7/| 12.21| 601.9]-17244.1 3147.6|| 19.86| -1272.7| -1787.2 2274.1
4.72| 1583.3| 5652.0 1863.8/| 12.37| 581.0/-16929.1 3256.1|| 20.02| -1290.1| -1603.9 2162.6
4.88| 1608.5 5960.5 2108.8|| 12.53| 563.5-16658.6 3343.6/| 20.18| -1311.1| -1396.2 2026.7
5.05| 1638.7| 6382.0 2407.9|| 12.70| 546.01-16381.0 3428.3|| 20.35| -1328.6| -1233.3 1911.9
5.21| 1664.0| 6776.6 2661.5|| 12.86| 525.01-16038.7 3526.5/| 20.51| -1346.1| -1080.0 1795.5
5.37| 1689.2| 7211.4 2018.8|| 13.02] 507.51-15746.3 3605.4|| 20.67| -1363.6| -936.3 1677.6
5.53| 1719.5| 7786.9 3232.8/| 13.18| 490.01-15447.4 3681.5/| 20.83| -1384.6| -776.7 1534.1
5.70| 1744.7| 8312.0 3498.7|| 13.35 469.0--15080.7 3769.4|| 21.00| -1402.1| -654.6 1412.8
5.86| 1769.9| 8879.2 3768.4|| 13.51| 451.51-14768.5 3839.7|| 21.16| -1419.6| -542.5 1290.0
6.02| 1800.2| 9157.1 -10681.6|| 13.67| 434.0/-14450.7 3907.3|| 21.32| -1440.6| -421.4 1140.7
6.19| 1825.4| 7539.8 -10403.3|| 13.84| 416.6]-14127.3 3972.2|| 21.49| -1458.1| -331.7 1014.6
6.35 1850.6| 5965.4 -10121.2|| 14.00] 395.6]-13732.5 4046.6|| 21.65| -1475.5| -252.5 886.9
6.51| 1880.9| 4133.4 9777.6/| 14.16) 378.1/-13397.9 4105.6|| 21.81| -1496.5| -171.4 731.8
6.67| 1906.1| 2655.2 -9486.9/| 14.32| 360.6/-13058.6 4162.0|| 21.97| -1514.0| -115.6 600.8
6.84| 1931.3| 12217 9192.4|| 14.49] 339.6/-12645.4 4226.0| 22.14| -15315| -705 468.3
7.00| 1956.6| -166.5 -8894.1|| 14.65 322.1/-12296.4 4276.5|| 22.30| -1552.5| -30.9 307.3
7.16| 1986.8| -1771.7 8530.9|| 14.81] 304.6/-11943.3 4324.2|| 22.46| -1570.0[ -10.1 171.4
7.32| 2012.0| -3058.2 -8224.1|| 14.97| 283.6/-11514.5 4378.0| 22.63| -1587.5 0.6 34.1
7.49| 2037.3| -4297.5 -7913.3|| 15.14| 266.1/-11153.3 4419.9|| 22.79| -1601.5 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 5
1.3

1
8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb
Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

58733.2 ftib/ft
2830.2 psf
705.2 psf

17.47
31.28
31.28

Stage 5 - Tip and Moment only

Waler

Waler

Waler

Waler

+14.00 ft----------
4485.9 Ib/ft  +5.00 ft------ <i
57733 b/t 1.00 ft------ 4|i
10057.5 Ib/ft ~ 6.00 ft----- 43
27701.7 Ib/ft  11.00 ft----<={ =
—WL
Toe = 11.28 f

+15+

ffffffff Wh=-------mmmmmmmmmmmmmooo - 414.00 ft 1
+10+

+5-

0.00 ft 0

SM/SL (ft)]

”””””””””””””””””””” C’L"&Y’i’ 200 ft i
5-

10

e S GLAY 2 12.00 ft |
15

7777777777777777777777777777777 o~ 16.00 ft 1
[ 1

20

777777777777777777777777777777777777777777777 24.00 ft 1
ChAY 4 25

30+

31.28 ft 1
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 5
Ref: 1.3
Page: 2
Date: 8.30.18

Input Data

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 5 - Tip and Moment only

Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Surcharge =  0.0psf Depth Of Passive Water = 20.00ft Minimum Fluid Density = 31.80pcf
Soil Profile Active Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,opsh) ()| 8| Ky Rae Kp KpC
0.00| SM/SL 130.00| 67.50 0.0 0.0| 30.0| 0.0]0.33(0.43)|0.00 (0.00) 3.00 0.00
2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | v (pcf) C (psf) C,opsh o(°)| 8()| K, Kac Ky e
0.00| SM/SL 130.00| 67.50 0.0 0.0 30.0f 0.0 0.33 0.00| 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3, Cpt1.3; Cpas+1 3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi)  [(in*/ft)| (psi) |(in%/ft) (ftib/ft) (in) |(in?/ft)|(Ib/ft)|  (ft) (ft) (ft)
3.04E+07 14.00|11.28| 45.28

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution

Maximum  |[Depth (ft)

3716.7 psf 16.00
58733.2 ftib/ft 17.47
20905.3 Ib/ft 11.00

Supports Maxima
d [Type Load
(ft) (Ibrft) Pressure
+5.00 | Waler 4485.9 Bending Moment
1.00 |Waler 5773.3 Shear Force
6.00 | Waler 10057.5
11.00 | Waler 27701.7
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 5
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 5 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 875.0] 6151.4 1655.7 10.50| 2768.6| 7826.0 5416.9 21.00] 470.2]-44709.3 9220.3
0.22| 895.7| 6545.1 1856.5 10.73| 2805.9] 9112.0 6048.7 21.23| 444.4/-43216.3 9323.4
0.45| 916.4| 6984.8 2062.1 10.95| 2843.1 10541.7 6688.9 21.45| 418.6|-41707 1 9420.6
0.67| 937.1| 7471.4 2272.3 11.17| 2880.4| 6862.5 -20364.1 21.67| 392.8|-40182.5 9512.0
0.89| 957.8| 8006.1 2487.2 11.40| 2911.4| 3032.3 -19817.2 21.90| 367.0]-38643.7 9597.5
112 978.5| 7929.5 -3066.5 11.62| 2948.6| -1426.1 -19153.1 22.12| 341.2|-37091.4 9677.2
1.34| 999.2| 7238.6 -2842.2 11.84| 2985.9| -5732.1 -18480.5 22.35| 315.4/-35526.7 9751.0
1.56| 1020.0, 6600.3 -2613.3 12.07| 3017.4| -9883.9 -17799.7 22.57| 289.5|-33950.5 9819.0
1.79] 1040.7| 6015.7 -2379.6 12.29| 3064.0|-13879.5 -17109.8 22.79] 268.0/-32628.9 9871.2
2.01] 1371.9| 5485.8 -2129.5 12.51| 3104.0-17716.8 -16410.8 23.02| 242.2|-31034.1 9928.5
2.23| 1409.2| 5021.4 -1814.2 12.74| 3143.9]-21393.8 -15702.7 23.24| 216.4/-29430.4 9979.9
2.46| 1446.4| 4631.1 -1490.2 12.96| 3183.9]-24908.4 -14985.6 23.46| 190.6|-27818.8 10025.5
2.68| 1483.7| 4316.8 -1157.8 13.18| 3223.8|-28258.5 -14259.4 23.69| 164.8-26200.3 10065.2
2.90| 1514.7| 41145 -874.3 13.41| 3263.8]-31442.1 -13524.2 23.91| 139.0|-24575.7 10099.1
3.13| 1551.9] 3944.9 -526.5 13.63| 3303.8]-34457.0 -12780.0 24.13| -2042.7|-22959.2 9802.1
3.35| 1589.2| 3856.9 -170.2 13.85| 3343.7]-37301.4 -12026.7 24.36| -2071.6|-21410.6 9335.8
3.58| 1626.4| 3851.3 194.6 14.08| 3383.7|-39972.9 -11264.3 24.58| -2100.6]-19937.6 8862.9
3.80| 1663.7| 3930.4 567.7 14.30| 3417.01-42065.8 -10622.1 24.80| -2129.6/-18541.3 8383.4
4.02| 1700.9| 4094.8 949.3 14.52| 3457.01-44415.4 -9843.1 25.03| -2158.6|-17222.7 7897 .4
4.25| 1738.2| 4346.4 1339.4 14.75| 3496.9]-46586.4 -9055.2 25.25| -2187.6-15982.9 7404.9
447 1775.4| 46871 1737.8 14.97| 3536.9|-48576.7 -8258.1 25.47| -2216.6]-14819.4 7034.9
4.69| 1812.7| 5118.8 2144.7 15.19| 3576.8]-50384.4 -7452.0 25.70| -2240.7|-13885.5 6830.6
4.92| 1849.9| 5643.4 2560.1 15.42| 3616.8]-52007.2 -6636.9 25.92| -2269.7|-12801.3 6582.5
5.14| 1887.1| 6262.9 2983.8 15.64| 3656.8]-53443.3 -6812.7 26.14| -2298.7|-11757.2 6331.2
5.36| 1924.4| 6979.1 3416.0 15.87| 3696.7|-54690.4 -4979.5 26.37| -2327.6]-10753.9 6076.7
5.59| 1961.6| 7794.0 3856.7 16.09| 2960.7-55747.7 -4195.8 26.59| -2356.6| -9791.8 5819.0
5.81| 1992.7| 8549.7 4230.3 16.31| 3007.4]-56640.8 -3518.6 26.81| -2385.6| -8871.4 5558.1
6.03| 2029.9] 9169.0 -6371.1 16.54| 3047.3]-57378.5 -2832.4 27.04| -2414.6| -7993.3 5294 1
6.26| 2067.2| 7996.5 -4906.6 16.76| 3087.3|-57958.8 -2137.2 27.26| -2443.6| -7158.0 5026.8
6.48| 2104.4| 6930.1 -4433.6 16.98| 3127.2]-58379.6 -1432.9 27.48| -2472.6| -6365.9 4756.4
6.70| 2141.7| 5971.5 -3952.2 17.21| 3160.5]-58607.0 -839.1 27.71| -2501.5| -5617.7 4482.8
6.93| 2178.9] 5122.7 -3462.4 17.43| 3200.5]-58730.1 -118.2 27.93| -2530.5| -4913.7 4206.0
7.15| 2216.1| 4385.6 -2964.2 17.65| 3240.5|-58700.2 611.7 28.15| -25659.5| -4254.6 3926.0
7.37| 2253.4| 3762.1 -2457.5 17.88| 3280.4]-58552.1 1350.7 28.38| -2588.5| -3640.8 3642.9
7.60| 2290.6] 3254.2 -1942.3 18.10| 3320.4]-58284.3 2098.7 28.60| -2612.6| -3164.4 3404.5
7.82| 2327.9| 2863.6 -1418.8 18.32| 3360.4]-57895.3 2855.8 28.83| -2641.6| -2635.0 31156.5
8.04| 2365.1| 2592.4 -886.8 18.55| 3400.3|-57383.7 3621.9 29.05| -2670.6| -2152.5 2823.3
8.27| 2402.4| 24425 -346.4 18.77| 3440.3]-56748.1 4397 .1 29.27| -2699.6| -1717.3 2527.9
8.49| 2439.6| 2414.6 202.5 18.99| 3480.2]-55986.9 5181.3 29.50| -2728.6| -1329.8 22294
8.71| 2470.7| 2487.7 666.3 19.22| 3520.2]-55098.6 5974.5 29.72| -2757.5| -990.8 1927.6
8.94| 2507.9| 2691.6 1230.6 19.44| 3560.2|-54082.0 6776.8 29.94| -2786.5| -700.5 1622.7
9.16| 2545.1] 3024.2 1803.4 19.66| 3600.11-52935.4 7588.2 30.17| -2815.5| -459.7 1314.6
9.38| 2582.4| 3487.1 2384.5 19.89| 3640.1-51657.4 8408.6 30.39| -2844.5| -268.6 1003.3
9.61| 2619.6] 4082.5 2974.2 20.11| 573.5]-50500.4 8749.7 30.61| -2873.5] -128.0 688.8
9.83| 2656.9| 4812.2 3572.2 20.33| 547.7\-49081.7 8876.1 30.84| -2902.5| -38.3 3711
10.06| 2694.1| 5678.0 4178.7 20.56| 521.8]-47643.0 8996.7 31.06| -2931.4 0.0 0.0
10.28| 2731.4] 6682.0 4793.6 20.78| 496.0-46185.2 9111.4 31.28| -2950.8 0.0 0.0
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 5
Ref: 1.0
Page: 1 +15+
Date: 8.30.18 +14.00ft----------mm - --WL=------- +14.00 ft A
Works: Temporary ]
Pressure: Coulomb
Analysis: Net Pressure |
Toe: Free Earth Support +104
Maximum d (ft) 1
0 45776.3ftlb/ft| 17.11 1
A 2660.6 psf 28.57 .
A 935.6psf | 28.57 Waler 4506.3 Ib/ft  +5.00 ft----- +5-
Stage 5 - Braces only .
0.00 ft 0
Waler 5391.5Ib/ft  1.00 ft---- SM/S ()]
””””””””””””””””””” C’L"&Y’i’ 200 ft i
54
Waler 8895.4 Ib/ft 6.00 ft--- A
10
Waler 24294 .8 Ib/ft  11.00 ft - A
fffffffffffffffffffffffffffffffff CLAY 2 12.00 ft |
15+
777777777777777777777777777777777 .- 16.00 ft A
20.00 ft —=\WL 20+
Toe = A
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 24.00 ft )
CLAY 4 25 |
7777777777777777777777777777777777777777 57 ft ]
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Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Demgge;: ?tgge S Surcharge = 0.0psf Depth Of Passive Water = 20.00ft Minimum Fluid Density = 31.80pcf
er. 1.
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00] 6750 00| 0.0/ 30.0| 0.0/0.33/0.00|3.00|0.00
Arﬁzlsyusrl‘; Ngfggssure 2.00|CLAY 1 102.00| 39.50| 500.0 0.0/ 0.0/ 0.0/1.00{2.00|1.00|2.00
Toe: Free Earth Support 12.00| CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0/ 0.0/1.00|2.00{1.00|2.00
p—— : 16.00| CLAY 3 114.00| 51.50| 1000.1 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
age » - braces only 24.00| CLAY 4 128.00| 65.50| 2400.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) |(in%ft)| (psi) |(in¥ft)|  (ftb/it) (in) [(nft)|(bity| (f) | (ft) | (ft)
3.04E+07 14.00|8.57| 42.57

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 3481.8 psf 15.98
+5.00 | Waler 4506.3 Bending Moment | 45776.3 ftib/ft 17.11
1.00| Waler 5391.5 Shear Force 18099.7 Ib/ft 11.00
6.00| Waler 8895.4
11.00| Waler 24294.8
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Title: grgzos River Flood Gate - East depth P M D E depth P M D F depth P M D F
Designer: SltaZeS (ft) (psf) | (ftiorit) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/t)
Ref 1.0 0.00] 876.1] 6070.3 1645.4 9.59| 2389.5| 4488.4 2727.8|| 19.18| 3051.5/-41467.3 6013.2
Page: 4 0.20| 894.1| 6437.2 1834.1 9.80| 2418.6| 5002.5 3154.7/| 19.39 3089.0/-40515.8 6667.3
Date- 8.30 18 0.41| 9122 6844.7 2026.7|| 10.00| 2453.7| 5719.9 3673.9/| 19.59 3120.3|-39646.9 7218.6
Works: Temporary 0.61| 927.2| 72157 2190.1 10.20| 2488.7| 6548.4 4200.5/| 19.80| 3157.9]-38511.9 7887.4
Pressure. Coulomb 0.82| 9452 7699.5 2389.7|| 10.41| 2523.7| 7489.8 4734.5|| 20.00| 3189.2-37275.2 8564.0
Analysis: Net Pressure 1.02| 963.3] 8034.8 -2798.3|| 10.61| 2552.9| 8361.5 5185.3|| 2020  99.4/-35977.2 8587.5
Toe: Free Earth Support 1.22| 981.3| 74522 -2591.1 10.82| 2587.9| 9513.6 5733.0/| 20.41 79.2]-34892.9 8603.0
Stage 5 . B | 1.43| 996.4| 7000.9 24154/ 11.02] 2622.9] 9919.3 -18006.6/ | 20.61 54.9|-33589.6 8616.8
age o - braces only 1.63| 1014.4| 6501.3 -2201.1 11.22| 2657.9] 6119.8 -17444.0/| 20.82|  30.6/-32284.4 8625.5
1.84| 1032.5| 6047.9 -1982.9|| 11.43| 2687.1] 3045.8 -16969.4| | 21.02 6.3]-30978.3 8629.0
2.04| 1146.5| 5641.8 -1757.6|| 11.63| 2722.1| -530.7 -16393.1|| 2122 -13.9/-29889.7 8628.0
2.24| 1175.7| 5341.9 -1551.4|| 11.84| 2757.1| -3983.4 -15809.4| | 21.43| -38.2/-28583.8 8622.0
245/ 1210.7| 5031.3 -1296.8|| 12.04| 2786.8| -7310.6 -15218.4|| 21.63] -62.5/-27279.1 8610.8
2.65| 1245.7| 4776.1 -1034.7| | 12.24| 2824.3| -9986.4 -14719.6/| 21.84) -86.8/-25976.5 8594.5
2.86| 1280.7| 4577.9 -765.2|| 12.45| 2861.9]-13079.3 -14113.8/| 22.04| -107.1/-24893.0 8576.9
3.06| 1309.9| 4457.3 -535.0{| 12.65| 2899.5-16042.0 -13500.0| | 22.24| -131.4/-23596.1 8551.1
3.27| 1344.9| 4367.6 -251.8/| 12.86| 2937.01-18872.8 -12878.1|| 2245 -155.7|-22303.4 8520.1
3.47| 1379.9| 43384 38.6/| 13.06| 2968.3]-21129.8 -12353.8/| 22.65 -180.0/-21015.8 8484.0
3.67| 1414.9| 4373.0 336.6|| 13.26| 3005.9/-23714.3 -11717.4|| 22.86] -200.2/-19947.1 8449.9
3.88| 1444.1| 4450.6 590.7|| 13.47| 3043.5/-26162.0 -11072.9|| 23.06| -224.5/-18670.7 8404.3
4.08| 1479.1| 4603.9 902.4|| 13.67| 3081.01-28471.2 -10420.4/| 23.26| -248.8/-17401.5 8353.5
4.29| 1514.1| 4824.1 1221.6/| 13.88/ 3112.3]-30288.5 -9870.6|| 23.47| -273.1/-16140.3 8297.5
4.49| 1549.1| 5113.0 1548.3|| 14.08| 3149.9-32339.4 -9203.5|| 23.67| -293.4/-15096.0 8246.9
4.69| 1578.3| 5407.3 1826.1 14.29| 3187.5/-34246.9 -8528.3|| 23.88| -317.7/-13851.5 8181.4
4.90| 1613.3| 5826.0 2166.4| | 14.49| 3225.1/-36009.4 78452/ | 24.08| -3138.6/-12619.8 7912.4
5.10| 1648.3| 6317.9 2514.2|| 14.69| 3256.4/-37366.1 -7269.8|| 24.28| -3170.5/-11444.5 7553.6
5.31| 1683.4| 6884.4 2869.4|| 14.90| 3293.9/-38858.3 -6572.0| | 24.49| -3193.2/-10506.8 7252.3
551 1712.5| 7414.7 3171.1 15.10| 3331.5]-40200.5 -5866.2| | 24.69| -3220.5| -9431.8 6887.8
5.71| 1747.5| 8122.2 3539.9|| 15.31| 3369.1-41391.2 -5152.5|| 24.90| -3247.7| -8412.1 6520.3
5.92| 1782.6| 8908.9 3916.2|| 15.51| 3400.4/-42266.3 -4551.5|| 25.10| -3275.0| -7448.4 6149.6
6.12| 1817.6| 8507.8 -4595.4|| 15.71| 3437.9/-43174.6 -3823.1|| 25.31| -3297.8| -6688.2 5838.4
6.33| 1846.8| 7706.2 -4269.9|| 15.92| 3475.5/-43926.5 -3086.7| | 25.51| -3325.0| -5828.0 5462.1
6.53| 1881.8| 6821.9 -3872.5|| 16.12| 2513.0/-44527.8 -2484.6|| 25.71| -3352.3| -5025.0 5082.7
6.73| 1916.8| 6024.0 -3467.6|| 16.33| 2544.3/-44938.5 -2035.5|| 25.92| -3379.6| -4279.6 4700.1
6.94| 1951.8| 5313.9 -3055.3|| 16.53| 2581.9|-45325.2 -1489.3|| 26.12| -3402.3| -3702.8 4379.0
7.14| 1981.0| 4790.5 -2706.0|| 16.73| 2619.4/-45594.3 -935.1|| 26.33| -3429.6| -3064.3 3990.8
7.35| 2016.0| 4245.7 -2280.0|| 16.94| 2657.0/-45744.3 -372.9|| 26.53| -3456.9| -2484.8 3599.5
7.55/ 2051.0| 3793.4 -1846.5|| 17.14| 2688.3|-45776.1 101.8|| 26.73| -3484.2| -1964.7 3205.1
7.75| 2086.0| 3435.1 -1405.6|| 17.35| 2725.9/-45724.4 678.6|| 26.94| -3506.9| -1577.0 2874.1
7.96| 2115.2| 3209.5 -1032.5|| 17.55| 2763.4/-45584.9 1263.5/| 27.14| -3534.2| -1167.1 2474.0
8.16| 2150.2| 3027.7 -577.9|| 17.75| 2801.01-45356.3 1856.4|| 27.35| -3561.4| -817.9 2070.9
8.37| 2185.2| 29446 -115.9| 17.96| 2832.3-45096.9 2356.5|| 27.55| -3588.7| -530.0 1664.6
8.57| 2220.2| 2960.4 353.6|| 18.16| 2869.9/-44701.9 2064.1|| 27.75| -3611.4| -337.2 1323.7
8.78| 22552 3077.9 830.5/| 18.37| 2907.51-44214.5 3579.6|| 27.96| -3638.7| -162.7 911.7
8.98| 2284.4| 3253.7 1233.6/| 18.57| 2945.01-43633.3 4203.1|| 28.16| -3666.0 -50.8 496.7
9.18| 2319.4| 3559.7 1724.2|| 18.77| 2976.3-43076.6 4728.8|| 28.37| -3693.3 2.0 78.6
9.39| 2354.5| 3970.7 2222.3|| 18.98| 3013.9/-42320.5 5367.0/| 2857 -3711.5 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Brazos River Flood Gate - East

Side
Stage 6
1.3

1
8.30.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb
Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

60765.4 ftib/ft
2866.7 psf
554.2 psf

17.61
31.87
31.87

Stage 6 - Tip and Moment only

Waler

Waler

Waler

Waler

#14.00 ft--------- g WL

4487.0 Ib/ft  +5.00 ft------- 4

5766.6 Ib/ft  1.00 ft------ 4%
10062.8 Ib/ft  6.00 ft----- 4"

279975 Ib/ft  11.00 ft---- <1 =

20.00 ft
Toe = 11.87 f
23.00 === ===n=nmmmmmmmmmmmeeoeoe . —WL----

+15+

,,,,,,,,,,, +14.00 ft 1
+10-

+5+

0.00 ft 0+

SM/SL (ft)]
G A il 2.00 ft ]
5,

10+

alAy 5 12001t |
15

-=- 16.00 ft 1

0 i

20

77777777777 24.00 ft 1
AY 4 25+

30+

21.87 ft |
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 6
Ref: 1.3
Page: 2
Date: 8.30.18

Input Data

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 6 - Tip and Moment only

Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Surcharge =  0.0psf Depth Of Passive Water = 23.00ft Minimum Fluid Density = 31.80pcf
Soil Profile Active Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,opsh) ()| 8| Ky Rae Kp KpC
0.00| SM/SL 130.00| 67.50 0.0 0.0| 30.0| 0.0]0.33(0.43)|0.00 (0.00) 3.00 0.00
2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | v (pcf) C (psf) C,opsh o(°)| 8()| K, Kac Ky e
0.00| SM/SL 130.00| 67.50 0.0 0.0 30.0f 0.0 0.33 0.00| 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50(2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3, Cpt1.3; Cpas+1 3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi)  [(in*/ft)| (psi) |(in%/ft) (ftib/ft) (in) |(in?/ft)|(Ib/ft)|  (ft) (ft) (ft)
3.04E+07 14.00|11.87| 45.87

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution

Maximum  |[Depth (ft)

3710.8 psf 15.97
60765.4 ftib/ft 17.61
21157.6 Ib/ft 11.00

Supports Maxima
d [Type Load
(ft) (Ibrft) Pressure
+5.00 | Waler 4487.0 Bending Moment
1.00 |Waler 5766.6 Shear Force
6.00|Waler 10062.8
11.00|Waler 27997.5
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 6
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 6 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 877.5| 6191.0 1678.8 10.70| 2801.8| 8940.3 5974.6 21.40| 512.6]-44968.5 9199.1
0.23| 898.5| 6595.4 1882.9 10.93| 2839.5| 10372.2 6622.2 21.62| 500.8-43471.9 9315.0
0.46| 919.5] 7047.1 2091.8 11.15| 2877.2] 7630.9 -20719.1 21.85| 491.0[-42210.4 9409.6
0.68| 940.4| 7547.1 2305.4 11.38| 2914.9] 2876.0 -20054.2 22.08| 479.2|-40680.1 9520.6
0.91| 961.4| 8096.7 2523.9 11.61| 2946.4| -967.7 -19493.5 22.31| 467.4]-39131.9 9629.0
1.14| 982.4) 7803.9 -3019.4 11.84| 2984.1| -5436.0 -18812.8 22.53| 455.6|-37566.3 9734.6
1.37| 1003.4) 7113.2 -2791.3 12.06| 3022.6| -9745.1 -18123.6 22.76| 443.7|-35983.9 9837.5
1.59| 1020.8) 6579.2 -2597.5 12.29| 3063.1]-13893.1 -17425.2 22.99| 431.9|-34385.0 9937.6
1.82| 1041.8| 5989.0 -2360.6 12.52| 3103.6|-17877.7 -16717.3 23.22| 408.1-32770.1 10033.8
2.05| 1374.5| 5455.3 -2107.1 12.75| 3144.11-21696.7 -16000.1 23.44| 381.9|-31140.1 10123.9
2.28| 1412.2| 4989.1 -1787.0 12.97| 3184.6]-25348.0 -15273.7 23.67| 355.7|-29495.8 10208.0
2.50| 1449.9| 4599.3 -1458.1 13.20| 3225.01-28829.5 -14537.9 23.90| 329.5/-27838.4 10286.1
2.73| 1487.7| 4288.0 -1120.5 13.43| 3265.5|-32138.9 -13792.9 24.13| -1852.4]-26175.4 10111.3
2.96| 1525.4| 4057.3 -774.3 13.66| 3306.01-35274.1 -13038.6 24.36| -1881.9|-24567.8 9682.5
3.19| 1563.1] 3909.2 -419.5 13.88| 3346.5]-38233.0 -12275.0 24.58| -1911.3|-23030.0 9247.0
3.41| 1600.8| 3844.7 -56.2 14.11| 3386.9-41013.4 -11502.1 24.81| -1940.7|-21563.2 8804.8
3.64| 1638.6| 3867.2 316.0 14.34| 3427.4|-43613.1 -10720.0 25.04| -1970.1]-20168.4 8355.8
3.87| 1676.3] 3975.9 696.8 14.57| 3467.9]-46030.0 -9928.5 25.27| -1995.6|-18846.7 7900.2
4.10| 1714.0 41728 1086.3 14.80| 3508.4]-48261.9 -9127.8 25.49| -2028.9|-17593.1 7590.9
4.32| 1751.7| 4459.8 1484.4 15.02| 3548.9]-50306.6 -8317.8 25.72| -2058.4/-16380.5 73541
4.55| 1789.5| 4838.9 1891.2 15.25| 3589.3|-52162.1 -7498.5 25.95| -2087.8/-15206.4 7113.8
4.78| 1827.2| 5312.2 2306.7 15.48| 3629.8-53826.1 -6669.9 26.18| -2117.2|-14071.5 6870.2
5.01| 1864.9| 5881.5 2730.7 15.71| 3670.3]-55296.4 -5832.1 26.40| -2146.6|-12976.2 6623.1
5.24| 1902.6] 6549.0 3163.5 15.93| 3710.8]-56571.0 -4984.9 26.63| -2176.0|-11921.2 6372.6
5.46| 1940.4| 7316.5 3604.9 16.16| 2981.9|-57659.1 -4276.0 26.86| -2200.5]-11073.1 6161.3
5.69| 1978.1| 8186.1 4054.9 16.39| 3022.4-58587.1 -3586.8 27.09| -2230.0-10093.2 5904.6
5.92| 2015.8] 9159.7 4513.6 16.62| 3062.9]-59353.8 -2888.2 27.31| -2259.4| -9155.1 5644.5
6.15| 2053.5| 8673.4 -5081.9 16.84| 3096.6]-59868.1 -2299.0 27.54| -2288.8| -8259.3 5380.9
6.37| 2091.3| 7504.6 -4605.9 17.07| 3137.1|-60333.6 -1583.4 27.77| -2318.2| -7406.4 5114.0
6.60| 2122.7| 6618.2 -4202.6 17.30| 3177.6]-60631.8 -858.5 28.00| -2347.6| -6596.9 4843.7
6.83| 2160.4| 5661.4 -3710.7 17.53| 3218.11-60760.6 -124.4 28.23| -2377.0| -5831.4 4569.9
7.06| 2198.2| 4823.2 -3210.2 17.75| 3258.5]-60732.1 619.0 28.45| -2406.4| -5110.5 4292.8
7.28| 2235.9| 4105.6 -2701.1 17.98| 3299.0|-60581.3 1371.8 28.68| -2435.9| -4434.6 4012.2
7.51| 2273.6] 3510.8 -2183.3 18.21| 3339.5]-60308.0 2133.8 28.91| -2465.3| -3804.3 3728.3
7.74| 2311.3] 3040.6 -1656.8 18.44| 3380.01-59910.8 2905.0 29.14| -2494.7| -3220.3 3440.9
7.97| 2349.1| 2697.4 -1121.7 18.66| 3420.5]-59388.2 3685.6 29.36| -2524.1| -2683.0 3150.1
8.19| 2386.8| 2483.0 -577.9 18.89| 3460.9|-58738.5 4475.4 29.59| -25653.5| -2192.9 2856.0
8.42| 24245 2398.6 -25.5 19.12| 3501.4]-57960.5 5274.6 29.82| -2582.9| -1750.7 2558.4
8.65| 2462.2| 2446.2 535.6 19.35| 3541.9]-57052.4 6083.0 30.05| -2612.4| -1356.9 22574
8.88| 2500.0| 2623.3 1105.3 19.58| 3582.4]-56012.9 6900.7 30.27| -2641.8| -1012.1 1953.0
9.10| 2537.7| 2931.9 1683.7 19.80| 3622.8|-54840.5 7727.6 30.50| -2671.2| -716.7 1645.2
9.33| 2575.4| 3373.9 2270.7 20.03| 583.5]-53533.5 8446.2 30.73| -2700.6| -471.4 1334.0
9.56| 2613.1] 3951.5 2866.4 20.26| 571.7|-52157.6 8578.5 30.96| -2730.0] -276.6 1019.4
9.79| 2650.9| 4666.4 3470.7 20.49| 559.9-50760.5 8708.0 31.18| -2759.4| -133.0 701.4
10.02| 2688.6| 5520.8 4083.7 20.71| 548.1-49342.6 8834.8 31.41| -2788.8] -41.1 380.0
10.24| 2726.3| 6516.6 4705.4 20.94| 536.3]-47904.3 8959.0 31.64| -2818.3 -1.5 55.2
10.47| 2764.0] 7655.7 5335.6 2117 524.4/-46446.2 9080.4 31.87| -2837.9 0.0 0.0
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 6
Ref: 1.0
Page: 1 +15+
Date: 8.30.18 +14.00 ft---------pg - WL +14.00 ft A
Works: Temporary - ]
Pressure: Coulomb
Analysis: Net Pressure i
Toe: Free Earth Support +10-
Maximum d (ft) i
0  45880.3 ftlb/ft| 17.20 1
A 2680.2 psf 28.88 A
A 367.7psf | 28.88 Waler 4490.3 Ib/ft  +5.00 ft----- ] +5-
Stage 6 - Braces only .
0.00 ft 0
Waler 5400.2 Ib/ft  1.00 ft----<-{ = | SM/sL (ft)]
””””””””””””””””””” C’L"&Y’i’ 200 ft i
5a
Waler 8909.2 Ib/ft  6.00 ft---<<--{ = | ]
10+
Waler 24446.4 Ib/ft  11.00 ft- A
B e CLAY 2 12.00 ft |
154
777777777777777777777777777777777 -- 16.00 ft A
0] A
20.00 ft 20+
25+
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Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Demgge;: ?tgge 6 Surcharge = 0.0psf Depth Of Passive Water = 23.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|SM/SL 130.00] 6750 00| 0.0/ 30.0| 0.0/0.33/0.00|3.00|0.00
Arﬁzlsyusrl‘; Ngfggssure 2.00|CLAY 1 102.00| 39.50| 500.0 0.0/ 0.0/ 0.0/1.00{2.00|1.00|2.00
Toe: Free Earth Support 12.00| CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0/ 0.0/1.00|2.00{1.00|2.00
p——— : 16.00 |CLAY 3 114.00| 51.50| 1000.1 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age b - braces only 24.00| CLAY 4 128.00| 65.50| 2400.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in“/ft) (psi) |(in®ft)|  (ftib/ft) (in) |(in?ft)|(biity| (/) | (/) | (ft)
3.04E+07 14.00(8.88| 42.88

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 3482.1 psf 15.98
+5.00| Waler 4490.3 Bending Moment | 45880.3 ftlb/ft 17.20
1.00| Waler 5400.2 Shear Force 18281.6 Ib/ft 11.00
6.00| Waler 8909.2
11.00| Waler 24446 .4
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Title: Brazos River Flood Gate - East
Side
Designer: Stage 6
Ref: 1.0
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 6 - Braces only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 874.2] 6149.7 1631.4 9.70| 2405.2| 5117.5 2930.5 19.39| 3087.7]-41043.5 6457.7
0.21| 892.4| 6525.8 1821.2 9.90| 2434.6] 5688.5 3363.4 19.60| 3125.6-40035.1 7124.5
0.41| 910.6] 6943.9 2014.8 10.11| 2469.9] 6479.4 3889.9 19.81| 3157.1]-39118.3 7686.4
0.62| 928.8] 7405.0 2212.3 10.32| 2505.2] 7387.2 4423.9 20.01| 3195.0|-37925.0 8368.0
0.83| 943.9| 7822.6 2379.9 10.52| 2540.5| 8413.7 4965.4 20.22] 112.3}]-36670.6 8393.1
1.03] 962.1| 8167.2 -2815.6 10.73| 2569.9] 9360.8 5422.5 20.42| 101.2|-35412.5 8415.8
1.24] 980.3) 7590.6 -2607.1 10.93| 2605.2| 10609.0 5977.9 20.63 90.2|-34151.2 8436.2
1.44) 998.5 7058.4 -2394.6 11.14| 2640.5] 8464.9 -17905.5 20.84 81.0-33097.9 8451.3
1.65| 1013.6| 6649.5 -2214.6 11.35| 2675.7| 4695.8 -17334.9 21.04 70.0]-31831.5 8467.3
1.86| 1031.8) 6200.8 -1995.0 11.55| 2711.0; 1049.0 -16756.8 21.25 59.0/-30562.9 8480.9
2.06] 1141.0| 5799.1 -1765.0 11.76| 2740.4| -1895.2 -16269.2 21.46 47.9]-29292 .4 8492.2
2.27) 1182.1| 5448.1 -1514.6 11.97| 2775.7) -5313.4 -15677.2 21.66 38.7|-28232.5 8499.8
2.48| 1217.4| 5150.7 -1256.8 12.17| 2813.3| -8604.6 -15077.6 21.87 27.7|-26959.5 8506.7
2.68| 1246.8| 4944.9 -1036.1 12.38| 2851.2]-11767.2 -14469.6 22.07 16.7-25685.5 8511.2
2.89| 1282.1| 4749.7 -764.3 12.58| 2882.7-14303.1 -13956.8 22.28 5.6]-24411.1 8513.4
3.09| 1317.4| 4612.7 -485.0 12.79| 2920.6]-17225.2 -13334.0 22.49 -5.4/-23136.4 8513.3
3.30| 1352.7| 4535.4 -198.2 13.00| 2958.4|-20013.8 -12703.0 22.69] -14.6]-22074.4 8511.3
3.51| 1382.1] 4517.6 46.7 13.20| 2996.3]-22667.0 -12064.0 22.90| -25.6|-20800.3 8506.8
3.71| 1417.3| 4555.5 347.4 13.41| 3034.11-25183.2 -11416.8 23.11 -43.4/-19527 1 8499.5
3.92| 1452.6] 4660.5 655.7 13.62| 3065.7]-27174.1 -10871.3 23.31 -67.8/-18255.2 8487.2
4.13| 1487.9| 4834.3 971.6 13.82| 3103.5|-29434.5 -10209.2 23.52| -88.3]-17197.0 8472.9
4.33| 1523.2| 5078.6 1295.1 14.03| 3141.4]-31553.0 -9539.0 23.73| -112.7|-15929.7 8450.9
4.54| 1552.6| 5337.2 1570.4 14.24| 3179.3]-33527.8 -8860.7 23.93| -137.2|-14666.1 8423.6
4.75| 1587.9| 5715.1 1907.7 14.44| 3210.8]-35062.4 -8289.3 24.14| -2963.8|-13420.7 8088.0
495 1623.2| 6168.1 2252.6 14.65| 3248.7|-36769.3 -7596.1 24.34| -2986.7-12425.9 7799.7
5.16| 1658.4| 6698.0 2605.0 14.85| 3286.5]-38327.5 -6894.8 24.55| -3014.2|-11279.9 7450.9
5.36| 1687.8] 7199.6 2904.5 15.06| 3324.4]-39735.5 -6185.4 24.76| -3041.7|-10186.3 7098.8
5.57| 1723.1| 7874.8 3270.8 15.27| 3355.91-40792.7 -5588.0 24.96| -3069.2| -9145.5 6743.6
5.78| 1758.4| 8631.7 3644.7 15.47| 3393.8|-41920.5 -4863.8 25.17| -3096.7| -8158.2 6385.2
5.98| 1793.7| 9465.9 -4883.1 15.68| 3431.6]-42893.1 -4131.3 25.38| -3119.6| -7376.6 6084.1
6.19| 1823.1| 8626.1 -4559.5 15.89| 3469.5-43708.8 -3390.8 25.58| -3147.1| -6488.3 5719.8
6.40| 1858.4| 7694.3 -4164.2 16.09| 2507.3]-44369.6 -2749.9 25.79| -3174.6| -5654.9 5352.4
6.60| 1893.7| 6846.9 -3761.3 16.30| 2538.8|-44826.4 -2298.5 25.99| -3202.0| -4876.6 4981.7
6.81| 1928.9] 6085.7 -3350.8 16.50| 2576.7-45268.1 -1749.4 26.20| -3224.9| -4270.5 4670.4
7.01| 1964.2| 5412.1 -2932.8 16.71| 2614.5]-45591.9 -1192.2 26.41| -3252.4| -3594.8 4293.9
7.22| 1993.6] 4918.9 -2578.7 16.92| 2652.4]-45796.1 -626.9 26.61| -3279.9| -2975.5 3914.2
7.43| 2028.9| 4410.3 -2146.9 17.12| 2683.9|-45873.7 -149.6 26.82| -3307.4| -2413.3 3531.3
7.63| 2064.2] 3993.8 -1707.4 17.33| 2721.8]-45861.6 430.6 27.03| -3334.9| -1908.7 3145.2
7.84| 2099.5| 3671.2 -1260.4 17.54| 2759.6]-45760.5 1019.0 27.23| -3357.8| -1532.4 2821.0
8.05| 2128.9| 3475.2 -882.1 17.74| 2797.5]-45570.8 1615.4 27.44| -3385.3| -1134.5 2429.1
8.25| 2164.2| 3328.8 -421.3 17.95| 2835.3|-45291.3 2219.9 27.64| -3412.8| -795.4 2033.9
8.46| 2199.4| 3280.7 47.2 18.15| 2866.9]-44989.0 2729.9 27.85| -3440.2| -515.7 1635.6
8.66| 2234.7| 3334.7 523.2 18.36| 2904.7-44541.7 3349.4 28.06| -3463.1| -328.3 1301.2
8.87| 2270.0] 3494.6 1006.7 18.57| 2942.6]-44001.2 3976.9 28.26| -3490.6| -158.6 897.1
9.08| 2299.4| 3709.8 1415.5 18.77| 2980.4/-43366.2 4612.6 28.47| -3518.1 -49.7 489.7
9.28| 2334.7| 4068.0 1912.9 18.98| 3012.01-42764.0 5148.5 28.68| -3545.6 -2.0 791
9.49| 2370.0] 4536.7 2417.9 19.19| 3049.8]-41952.7 5799.1 28.88| -3563.9 0.0 0.0
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Title: Brazos River Flood Gate - East

Designer:
Ref:
Page:
Date:

Side
Stage 7
1.3

1
8.30.18

Works:
Pressure:
Toe: No Earth Support

Temporary
Coulomb

Maximum d (ft)
0 23733.6ftib/ft| 14.90
A 2125.0 psf 20.00

Stage 7 - Tip and Moment only

Waler

Waler

Waler

Waler

Waler

4493.1 Ib/ft

5759.8 Ib/ft

10064.5 Ib/ft

19238.7 Ib/ft

16594.2 Ib/ft

20.00 ft

+16+

+14.00 ft - Wl +14.00 ft 1
+12-

+8-

+5.00 J
+4-

SMISL 0.00 0

1.00 ft------- (ft)
”””””””””””””””””” C’L’A’\Y’i’ 200 ft 7

44

6.00 ft------- 1
84

11.00 ft------- 1
———————————————————————————————————— GLAY 5 1200 ft 12
—————————————————————————————————————————————— 16.00 ft 16

19.00 ft------- 1
20.00 ft 20-
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Title: Brazos River Flood Gate - East Input Data

Side Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Designer: Stage 7 Surcharge = 0.0psf Depth Of Passive Water = 23.00ft Minimum Fluid Density = 31.80pcf
Psgeef; ;'3 Soil Profile Active Side
Date: 8.30.18 Depth (ft) | Soil Name | v (pcf) | y' (pcf) C (psf) C,opsh| ¢ (°)] 8(°)| Ky Kac Kp Kpc
Works: Temporary 0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0/ 0.0/0.33(0.43)| 0.00 (0.00) 3.00 0.00
Pressure: Coulomb 2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0/ 0.0| 0.0 1.00 2.00 1.00 2.00
Toe: No Earth Support 12.00|{CLAY 2 | 114.00| 51.50| 500.0 (384.6) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 7 - Tip and Moment only 16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50|2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft) | Soil Name | v (pcf) | y' (pcf) C (psf) C,opsh| ¢ ()] 8(°)| Ky Kac Kp Kpc
0.00|SM/SL 130.00| 67.50 0.0 0.0/ 30.0f 0.0 0.33 0.00( 3.00 (2.31)| 0.00 (0.00)
2.00|CLAY 1 102.00| 39.50| 500.0 (384.6) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|CLAY 2 114.00| 51.50| 500.0 (384.6) 0.0/ 0.0| 0.0 1.00 2.00 1.00 2.00
16.00|CLAY 3 114.00| 51.50| 1000.1 (769.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
24.00|CLAY 4 128.00| 65.50(2400.0 (1846.1) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
34.00|CLAY 5 128.00| 65.50|2000.0 (1538.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
42.00|CLAY 6 124.00| 61.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1.3; Coet1.3; Cpas+1.3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi)  [(in*/ft)| (psi) |(in%/ft) (ftlb/ft) (in) [ (in?/ft)|(Ib/ft)|  (ft) (ft) | (ft)
3.04E+07 14.00(0.00| 34.00

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution (Hinge Method used for Shear Force, Bending Moment and Deflection)

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 3712.4 psf 15.98
+5.00| Waler 44931 Bending Moment | 23733.6 ftlb/ft 14.90
1.00| Waler 5759.8 Shear Force 13609.9 Ib/ft 19.00

6.00 | Waler 10064.5
11.00| Waler 19238.7
19.00| Waler 16594.2
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Bending Moment (ftlib/ft)
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Title: Brazos River Flood Gate - East
Designer: Stage 7

Ref: 1.3
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb
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Toe: No Earth Support

Stage 7 - Tip and Moment only




Title: Brazos River Flood Gate - East
Side
Designer: Stage 7
Ref: 1.3
Page: 4
Date: 8.30.18

Works: Temporary
Pressure: Coulomb
Toe: No Earth Support

Stage 7 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 876.2] -718.3 2745 6.71| 2144.7| -3256.7 -4103.2 13.43| 3267.2|-20143.2 -4860.6
0.14| 889.2] -670.2 399.7 6.86| 2168.0| -3810.8 -3797.3 13.57| 3292.2-20805.4 -4395.7
0.29| 902.2] -603.4 526.8 7.00| 2191.4| -4322.2 -3488.2 13.71| 3317.2]-21401.6 -3927.1
0.43| 9151 -517.7 655.7 7.14| 2214.7| -4790.4 -3175.8 13.86| 3342.2]-21931.2 -3455.1
0.57| 928.1| -412.7 786.4 7.29| 2238.0| -5214.9 -2860.1 14.00| 3367.2-22393.7 -2979.5
0.71| 941.1] -288.2 919.0 7.43| 2261.3| -5595.2 -2541.0 14.14| 3392.2|-22788.6 -2500.3
0.86| 954.0/ -143.9 1053.4 7.57| 2284.6| -5931.0 -2218.7 14.29| 3417.2]-23115.5 -2017.6
1.00] 967.0 18.8 -3394.8 7.71| 2307.9| -6221.7 -1893.1 14.43| 3442.2-23373.8 -1531.4
1.14) 980.0| -452.4 -3256.7 7.86| 2331.2| -6467.0 -1564.1 14.57| 3467.2|-23563.0 -1041.6
1.29] 9929 -904.0 -3116.7 8.00| 2354.5| -6666.2 -1231.9 14.71| 3492.3|-23682.6 -548.3
1.43| 1005.9| -1335.7 -2975.0 8.14| 2377.8| -6819.0 -896.4 14.86| 3517.3]-23732.2 -51.5
1.57| 1018.8| -1747.3 -2831.4 8.29| 2401.2| -6925.0 -5657.5 15.00| 3542.3]-23713.6 448.9
1.71) 1031.8| -2138.6 -2685.9 8.43| 2424.5| -6983.6 -215.4 15.14| 3567.3/-23631.6 952.9
1.86| 1044.8| -2509.2 -2538.7 8.57| 2447.8| -6994.3 130.1 15.29| 3592.3|-23485.7 1460.4
2.00] 1055.1| -2859.0 -2389.6 8.71| 2471.1] -6955.2 478.8 15.43| 3617.3]-23275.7 1971.4
2.14| 1389.4| -3185.1 -2194.2 8.86| 2494.4| -6865.4 830.9 15.57| 3642.3]-23001.0 2486.0
2.29| 1412.8| -3483.5 -1995.4 9.00| 2517.7| -6724.3 1186.2 15.71| 3667.3-22661.1 3004.1
2.43| 1436.1| -3753.6 -1793.3 9.14| 2541.0| -6531.4 1544.9 15.86| 3692.3]-22255.7 3525.8
2.57| 1459.4| -3995.1 -1587.9 9.29| 2564.3| -6286.4 1906.8 16.00| 3712.4-21784.3 4050.9
2.71| 1482.7| -4207.4 -1379.1 9.43| 2587.6| -5988.6 22721 16.14| 2973.1]-21252.0 4470.5
2.86| 1506.0| -4390.0 -1167.1 9.57| 2611.0| -5637.7 2640.7 16.29| 2998.1|-20666.5 4893.8
3.00| 1534.0| -4569.4 -908.3 9.71| 2634.3| -5233.1 3012.5 16.43| 3023.1]-20027.4 5320.6
3.14| 1557.3| -4685.2 -689.0 9.86| 2662.2| -4676.1 3463.1 16.57| 3048.1]-19334.3 5751.0
3.29| 1580.6| -4769.9 -466.4 10.00| 2685.6| -4151.8 3842.3 16.71| 3078.1-18430.6 6272.2
3.43| 1603.9| -4823.0 -240.5 10.14| 2708.9| -3572.3 4224.7 16.86] 3103.1]-17617.0 6710.4
3.57| 1627.2] -4844.0 -11.3 10.29| 2732.2| -2937.1 4610.4 17.00| 3128.1-16747.9 71521
3.71| 1650.5| -4832.2 221.2 10.43| 2755.5| -2245.8 4999.5 17.14| 3153.2]-15823.0 7597 .4
3.86| 1673.8| -4786.4 457.0 10.57| 2778.8| -1497.9 5391.8 17.29| 3178.2-14841.6 8046.2
4.00, 1697.2| -4706.2 696.1 10.71| 2802.1| -692.9 5787.5 17.43| 3203.2-13803.4 8498.6
4.14| 1720.5| -4591.1 938.5 10.86| 2825.4| 169.8 6186.4 17.57| 3228.2-12708.0 8954.5
4.29| 1743.8| -4440.5 1184.2 11.00| 2848.7| 1086.0 -12309.0 17.71| 3253.2]-11554.8 9413.9
4.43| 1767.1| -4254.1 1433.2 11.14| 2872.0) -634.6 -11903.5 17.86| 3278.2]-10343.5 9876.9
4.57| 1790.4| -4031.4 1685.5 11.29| 2895.4| -2297.6 -11494.6 18.00| 3303.2| -9073.6 10343.5
4.71| 1813.7| -3771.8 1941.2 11.43| 2918.7| -3902.5 -11082.5 18.14| 3328.2| -7744.6 10813.6
4.86| 1837.0| -3474.8 2200.1 11.57| 2942.0| -5448.9 -10667.0 18.29| 3353.2| -6356.1 11287.2
5.00| 1860.3| -3140.1 2462.3 11.71| 2965.3| -6936.2 -10248.2 18.43| 3378.3| -4907.7 11764.4
5.14| 1883.6| -2767.2 2727.8 11.86| 2988.6| -8363.9 -9826.2 18.57| 3403.3| -3398.9 12245.1
5.29| 1907.0| -2355.4 2996.7 12.00| 3012.0| -9731.8 -9400.8 18.71| 3428.3| -1829.2 12729.3
5.43| 1930.3| -1904.5 3268.8 12.14| 3037.0]-11039.1 -8972.1 18.86| 3453.3| -198.3 132171
5.57| 1953.6| -1413.8 3544.2 12.29| 3062.11-12285.6 -8539.8 19.00| 3478.3| 1500.6 -3194.3
5.71| 1976.9| -882.9 3823.0 12.43| 3087.1|-13470.6 -8103.8 19.14| 3503.3| 1075.8 -2704.4
5.86| 2000.2| -311.4 4105.0 12.57| 3112.1]-14593.6 -7664.4 19.29| 3528.3| 720.6 -2211.1
6.00| 2023.5| 296.1 -5640.2 12.71| 3137.1]-15654.2 -7221.4 19.43| 3553.3| 4355 -1714.2
6.14| 2046.8] -472.9 -56351.5 12.86| 3162.1-16651.9 -6774.8 19.57| 3578.3] 221.0 -1213.9
6.29| 2070.1| -1201.6 -5059.6 13.00| 3187.1|-17586.1 -6324.7 19.71| 3603.4 77.5 -710.0
6.43| 2098.1| -2022.0 -4704.9 13.14| 3212.11-18456.3 -5871.1 19.86| 3628.4 5.6 -202.6
6.57| 2121.4] -2660.3 -4405.7 13.29] 3242.1-19415.5 -5322.1 20.00| 3651.6 0.0 0.0
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Title: Brazos River Flood Gate - East

Designer:
Ref:
Page:
Date:

Side
Stage 7
1.0

1
8.30.18

Works:
Pressure:
Toe: No Earth Support

Temporary
Coulomb

Maximum d (ft)
O 21627.2flib/ft| 14.87
A 2125.0 psf 20.00

Stage 7 - Braces only

Waler

Waler

Waler

Waler

Waler

4493.1 Ib/ft

5401.9 Ib/ft

8919.4 Ib/ft

17750.9 Ib/ft

14541.0 Ib/ft

20.00 ft

+16+

+14.00 ft----------p-------WL=-------- +14.00 ft 1
+12

+8-

+5. 1
+4-

SMISL 0.00 0

1.00 ft------- ()]
77777777777777777777777777777777777 Cil_iAiyiii 2.00 ft 7

4

6.00 ft------- 1
8-

11.00 ft------- 1
************************************* CLAY 27 12.00 ft 12
************************************ CLAY 3 16.00 ft 16

19.00 ft------- 1
20.00 ft 20-

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.
' TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




Title: Brazos River Flood Gate - East Input Data

_ Side Depth Of Excavation = 20.00ft Depth Of Active Water = +14.00ft Water Density = 62.50pcf
Demgge;: ?tgge 7 Surcharge = 0.0psf Depth Of Passive Water = 23.00ft Minimum Fluid Density = 31.80pcf
er. 1.
Page: 2 Soil Profile
Date: 8.30.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlpo'fgry 0.00[SM/SL 130.00] 67.50] 00| 0.0/ 30.0] 0.0/0.33[0.00]3.00]0.00
reSST“:;; Ng“Egﬂh Suoport 2.00|CLAY 1 102.00| 39.50| 500.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
: PP 12.00 |CLAY 2 114.00| 51.50| 500.0 0.0/ 0.0/ 0.0{1.00|2.001.00|2.00
Stage 7 - Braces only 16.00| CLAY 3 114.00| 51.50| 1000.1 0.0/ 0.0/ 0.0{1.00|2.001.00|2.00
24.00|CLAY 4 128.00| 65.50| 2400.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
34.00|CLAY 5 128.00| 65.50| 2000.0 0.0/ 0.0/ 0.0/1.00|2.00{1.00|2.00
42.00|CLAY 6 124.00| 61.50| 1799.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) |(in¥ft)| (psi) |(in%/ft)|  (ftlb/ft) (in) |2ty [(b/t)|  (ft) | (ft) | (ft)
3.04E+07 14.00(0.00| 34.00

Pressure Model: Coulomb; Assume full hydrostatic pressure to 20.00ft in cohesive soils on active side
Load Model: Area Distribution (Hinge Method used for Shear Force, Bending Moment and Deflection)

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 3481.6 psf 15.98
+5.00| Waler 4493.1 Bending Moment | 21627.2 ftib/ft 14.87
1.00| Waler 5401.9 Shear Force 12090.6 Ib/ft 19.00

6.00| Waler 8919.4
11.00|Waler 17750.9
19.00| Waler 14541.0
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Bending Moment (ftlib/ft)
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Side

Title: Brazos River Flood Gate - East
Designer: Stage 7

Ref: 1.0
Page: 3

Date: 8.30.18
Works: Temporary

Pressure: Coulomb
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Toe: No Earth Support

Stage 7 - Braces only




Title: B!’azos River Flood Gate - East depth P M D E depth P M D F depth P M D F
Designer: glg(;w (ft) (psf) | (ftiorit) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/t)
Ref 1.0 0.00 876.1] -717.3 274.7 6.71] 1913.9] -2908.1 -3704.6| | 13.43| 3036.4/-18438.2 44182
Page- 4 0.14| 888.1| -669.2 399.8 6.86| 1937.3| -3408.6 -3431.5|| 13.57| 3061.4/-19039.5 -3986.0
Date- 8.30 18 0.29| 900.1| -602.4 526.6 7.00| 1960.6| -3870.9 -3155.0/| 13.71| 3086.4/-19579.5 -3550.1
Works: Temporary 0.43| 9121 -516.7 655.2 7.14| 1983.9| -4294.6 -2875.3|| 13.86| 3111.4/-20057.5 -3110.8
Pressure. Coulomb 0.57| 924.1| -411.8 785.4 7.29| 2007.2| -4679.1 -2592.3|| 14.00| 3136.4/-20473.0 -2667.9
Toe: No Earth Support 0.71] 936.2| -287.5 917.4 7.43| 2030.5| -5024.1 -2305.9|| 14.14| 3161.4/-20825.6 -2221.4
0.86| 9482 -1435 1051.0 7.57| 2053.8| -5329.0 -2016.3|| 1429 3186.4/-21114.8 17714
Stage 7 - Braces only 1.00 960.2 18.7 -3015.8 7.71| 2077.1| -5593.4 -1723.4||  14.43| 3211.4/-21340.1 -1317.9
114 972.2| -399.2 -2878.8 7.86| 2100.4| -5816.8 -1427.1 14.57| 3236.5-21500.9 -860.8
129 9842 -797.7 -2740.0 8.00| 2123.7| -5998.9 -1127.6|| 14.71| 3261.5/-21596.8 -400.2
1.43| 996.2| -1176.4 -2599.6 8.14| 2147.1| -6139.0 -824.7|| 14.86| 3286.5/-21627.2 64.0
1.57| 1008.3| -1535.3 -2457.4 8.29| 2170.4| -6236.8 -518.6|| 15.00| 3311.5/-21595.6 531.7
1.71| 1020.3| -1874.0 -2313.6 8.43| 2193.7| -6291.8 -209.1 15.14| 3336.5-21505.0 1002.9
1.86| 1032.3| -2192.3 -2168.0 8.57| 2217.0| -6303.5 103.6/| 15.29| 3361.5/-21355.0 1477.7
2.00| 1041.9] -2490.0 -2020.8 8.71| 2240.3| -6270.2 419.7|| 15.43| 3386.5]-21144.9 1956.1
2.14| 1158.7| -2766.1 -1858.1 8.86| 2263.6| -6190.8 739.0|| 15.57| 3411.5/-20874.6 2438.0
2.29| 1182.0 -3018.9 -1692.0 9.00| 2286.9| -6064.9 1061.7|| 15.71| 3436.5/-20543.3 29234
2.43| 1205.3| -3248.2 -1522.6 9.14| 2310.2| -5892.0 1387.6/| 15.86| 3461.6]-20150.9 3412.4
2.57| 1228.6| -3453.4 -1349.8 9.29| 2333.5| -5671.6 1716.9|| 16.00| 3481.6-19696.7 3904.7
2.71| 1251.9] -3634.0 -1173.8 9.43| 2356.9| -5403.3 2049.5|| 16.14| 2511.5/-19187.5 4259.0
2.86| 1275.2| -3789.5 -994.5 9.57| 2380.2| -5086.5 2385.3|| 16.29 2536.5-18633.5 4616.9
3.00| 1303.2| -3942.5 -774.9 9.71| 2403.5| -4720.7 2724.5|| 16.43| 2561.5/-18034.3 4978.4
3.14| 1326.5| -4041.4 -588.3 9.86| 2431.5| -4216.6 31359/ | 16.57| 2586.5/-17389.5 5343.4
3.29| 1349.8| -4113.7 -398.4|| 10.00| 2454.8| -3741.6 3482.3|| 16.71| 2616.5/-16554.7 5786.0
3.43| 1373.1| -4159.1 -205.2|| 10.14| 2478.1| -3216.1 3832.1 16.86| 2641.6-15807.8 6158.9
3.57| 1396.4| -4177.0 -8.7|| 10.29| 2501.4| -2639.7 4185.1 17.00| 2666.6-15013.8 6535.2
3.71| 1419.7| -4166.7 191.1 10.43| 2524.7| -2011.9 4541.4[| 17.14| 2691.6]-14172.3 6915.1
3.86| 1443.1| -4127.2 394.2|| 10.57| 2548.0| -1332.2 4901.1 17.29| 2716.6-13282.8 7298.5
4.00| 1466.4| -4058.0 600.6/| 10.71| 2571.3| -600.1 5264.0 | 17.43| 2741.6/-12344.8 7685.5
4.14| 1489.7| -3958.6 810.4|| 10.86| 2594.6] 184.8 5630.3|| 17.57| 2766.6/-11358.0 8076.0
4.29| 1513.0| -3828.5 1023.4/| 11.00| 2617.9] 1019.0 -11304.3/| 17.71| 2791.6/-10321.9 8470.1
4.43| 1536.3| -3667.4 1239.7|| 11.14| 2641.3| -561.0 -10931.4/| 17.86| 2816.6| -9235.9 8867.7
4.57| 1559.6| -3474.6 1459.3|| 11.29| 2664.6| -2088.1 -10555.3| | 18.00| 2841.6| -8099.8 9268.8
4.71| 1582.9| -3249.7 1682.2|| 11.43| 2687.9| -3561.7 -10175.8/| 18.14| 2866.7| -6913.0 9673.5
4.86| 1606.2| -2992.3 1908.5|| 11.57| 2711.2| -4981.4 -9793.0/| 18.29| 2891.7| -5675.1 10081.8
5.00| 1629.5| -2701.8 2138.0|| 11.71| 2734.5) -6346.7 -9407.0|| 18.43| 2916.7| -4385.6 10493.5
5.14| 1652.9| -2377.8 2370.8|| 11.86| 2757.8| -7657.1 -9017.6|| 18.57| 2941.7| -3044.2 10908.9
5.29| 1676.2| -2019.8 2607.0|| 12.00| 2781.2| -8912.1 -8624.9| 18.71| 2966.7| -1650.3 11327.7
5.43| 1699.5| -1627.2 2846.4|| 12.14| 2806.3/-10111.4 -8228.9| 18.86| 2991.7| -203.5 11750.1
5.57| 1722.8| -1199.7 3089.2| | 12.29| 2831.3|-11254.3 -7829.3|| 19.00, 3016.7| 1301.6 -2768.0
5.71| 1746.1| -736.8 3335.2| | 12.43| 2856.3|-12340.5 7426.0/| 19.14| 3041.7] 933.4 -2344.7
5.86| 1769.4| -238.0 3584.5|| 12.57| 2881.3/-13369.3 -7019.3|| 19.29| 3066.7| 625.4 -1917.9
6.00| 1792.7| 292.7 -5071.6|| 12.71| 2906.3|-14340.3 -6609.0/ | 19.43| 3091.8) 378.0 -1487.6
6.14| 1816.0] -399.0 -4815.6|| 12.86| 2931.3|-15253.0 -6195.1 19.57| 3116.8| 191.8 -1053.8
6.29| 1839.3| -1055.0 -4556.4/ | 13.00| 2956.3|-16106.9 5777.7|| 19.71| 31418 67.2 -616.5
6.43| 1867.3| -1794.2 -4240.9|| 13.14| 2981.3/-16901.4 -5356.8|| 19.86| 3166.8 4.8 -175.8
6.57| 1890.6| -2369.8 -3974.4|| 13.29| 3011.4/-17775.9 -4847.0/| 20.00| 3190.0 0.0 0.0

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.

" Tel/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




© 1997 - 2014, GTSoft Ltd.

" Tel/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org

SupportIT, v2.35

JActive

16-----
_12%,,,,,
84----

4

1
| | | |
| | | |
F-—---- -——-—- e R e R et
| | | |
| | | |
|, |, | L
i i i |
| | | |
[ [ i
| | | |
| | | |
| | | |
r----- [ it it ittt
| | | |
| | | |
[ [ i
| | | |
| | | |
| | | |
- Fo--- e e
| | | e~
| | | ,tnﬂv
[ o L= a8
A =
| | | [
[ - - e I
” | 23
[ L [ B7,)
R B
| | |
e
© AN [ce] <
— — ! !
1 1
\\\\\\\\\\\\\\\\\\\\\ 0 _ o ______._ S o
i i i '~ — | i i i i i i i | ~ ] | i i i i
| | | = | | | | | | | | | ] | | | | |
S R EEEE e EEEES S I He Mt S
| | | | | | | | | | | | 1 | | | | |
| | | | | | | | I [ o [ R o ________1
[ L_____ [ [ s B PR/ AN i i i i i i i i i
] i i | | | | | | | | | ] | | | | |
| | | | | | | | | | | | ] | | | | |
| | | | | | | | [ [ [EEpE B M — [ [ R [ 4
[ (I [ (IR R s B S | ] | I R ] | | ]
] | i | | | | | | | | B | | | | |
| | | | | | | | | | | | B l i i | i
| | | | | | | ] r----- [ [ o ity (e i i i T 1
[ (I, [ [ [, [ N, 4____A | | | | ] | | | |
| | | | | | | | | | | | ] | | | | |
| | | | | | | | [ [ [ [ [, g o T, 1
| | | | | | | | | | | | i | | | ] |
[ (I, [ [ [, [ N, 4-_/L__1 | | | | 4 | | | |
| | | | | | | | | | | g | | | | |
| | | | | | | | F-—---- —-——-—- === ettt R - ———- a----- A====- t=———- 4
| | | [ | | | | | | | a frn ] | | | | |
FTo FTT mTTT S iy s i R Nl AT 3 | | | B2 | | | | |
| | |,m | | | | [ [ [ 4] Q -———~~""7 L e |
| | | = | | l | | | | | W( ] | | | | |
[ (I .- O @ --d---__J IS PR Jo__o_- Ao J I | | [} ] | | | | |
| | | 0 = ) | | | | [ —— - —e-- @ = - - - P - - 4
| | | > | | | | | | | S S R | | | I |
| | | [ONETY | | | | | | | | = o e | | | |
Lo Lo [ 7, T R A [P Jo_ - I Ao J [ [ [N /2 27, SR A o o D [ |
| | | =0 | | | | | r r I (72} b)) 7 | a a T hl
., B¢ A P T
,, ,, ” < ” U U H U = L I I an il I I I } =
[ | [ T T | | | — [ | [ T | | 1 T —
© N © T o < © N © o T © N © T o < © AN © o
< 5 _ - < « < 5 _ - < «
-
(2]
©
L
1
(]
-
©
O
3
S 5
L Q.
. 5
2 > 0= —
14 sac|§ p
N ®olg EL 5
» ¢S
o o |20 % o S
NeD olgsW| o o
Pol8o Mool ® .5
NNN—woFOZ M o
. FERTERR T PR
8 5Eagesg,
E S g8k 3R d :
F o qg0ofa™|e i
<)) = +
o o 2]




APPENDIX D




BRAZOS RIVER - EAST SEEPAGE CUTOFF

EL100 <z
Ah
Cw =[(2V) + (1/3H)] / ah
EL-20 <
) NEGLECT HORIZONTAL INTERFACE OF FOOTING/SOIL
DUE TO PROBABLE SOIL ARCHING FROM A PILE
FOUNDED STRUCTURE.
H=0
FOR ALL CLAY FOUNDATION, Cw>=3
WATER WATER ah=(10-(-2)) = 12
Cw=[(2V)+ (1/3x0)]/12=3
V=18
TIP ELEV = -28 -18 = -46
EL -28.0
XXX 1 L
Il cLay  G=114 P=0
|| EL-320 C=1000
I G=128
v Il CLAY C=2400
Il P=0
j' t EL -42.0
G=128
EIZ-—4§9 ———————————— 1 I’ CLAY C=2000
P=0
EL -50.0
G=124
CLAY C=1800
P=0
EL -60.0

...\Brazos-East sketch.dgn 10/23/2018 12:28:34 PM




\ 4

AN

= Input Target Safe Creep Ratio [Base Elevation | Tip Elevation
= Output 3 -28 -46
Weighted Creep Ratio
Cumulative |
Transformed
Strata | Thickness | Material | Safe Creep Ratio | Transformed Thickness| Thickness
A 18 CH 3 18 18
B 0 CH 3 0 18
C 0 ML 7.5 0 18
D 0 CH 7 0 18
E 0 CH 3 0 18
F 0 CH 3 0 18
G 0 CH 3 0 18
Dead Space
0




Note:
b=b,=b,
2*b=b; +b,
(a+b;+b,+c/3+d)/H
a b d c H (a+2*b +¢/3+d)/H
0 18 0 0 12 3
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
Largest "b"
18

Use Goal Seek to get (X?-N5) to equal zero by changing K?

0
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lR_a::hel, Chad M CIV USARMY CEMVN (US)

B T—— T W TPCT]

From: Lovett, David P Jr CIV USARMY CEMVN (US)
Sent: Tuesday, April 24, 2018 6:45 AM
To: Rachel, Chad M CIV USARMY CEMVN (US)
Cc: Richard, Leeland J CIV USARMY CEMVN (US); Richie, Jeffrey M CIV USARMY CEMVN

(US)
Subject: Brazos FG Pile Curves Needed (UNCLASSIFIED)
Attachments: Brazos Plan Drawing.pdf

CLASSIFICATION: UNCLASSIFIED
Chad,

As we discussed a few weeks back, need your assistance with developing pile curves for a 30" pipe pile w/ 5/8" wall for
the proposed gate on the east side of the Brazos River crossing. | have attached the plan view of where that gate is
proposed to be located.

For borings, you will have to navigate the below website to determine the closest borings to this structure. Not sure if
there is another database out there that you can better locate the borings?

https://txsed.glo.texas.gov/dsweb/View/Collection-36
Please let me know if you need any additional information to complete this task.

Thanks,

David P. Lovett Ir., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

CLASSIFICATION: UNCLASSIFIED



Rachel, Chad M CIV USARMY CEMVN (US)

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Tuesday, August 21, 2018 9:30 AM

To: Rachel, Chad M CIV USARMY CEMVN (US)

Cc: Richard, Leeland J CIV USARMY CEMVN (US)

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED
Round to water at 6 with top of cofferdam at 8

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: Rachel, Chad M CIV USARMY CEMVN (US)

Sent: Tuesday, August 21, 2018 9:29 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>
Cc: Richard, Leeland J CIV USARMY CEMVN (US) <Leeland.J.Richard@usace.army.mil>
Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Dave,
So water at EL 7.89 for this one?

Thanks,
Chad M. Rachel, P.E.

From: McLaughlin, Patrick W [mailto:Patrick.McLaughlin@mottmac.com]

Sent: Friday, August 17, 2018 9:02 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>; Agnew, Maxwell E CIV USARMY
CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>; Harter, Craig
<Craig.Harter@mottmac.com>; Carter, Joshua <Joshua.Carter@mottmac.com>

Subject: [Non-DoD Source] RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Dave,
Sorry about that. MSL is 1.01 ft above NAVD88. So the max elevation in NAVD88 would be 5.89, with 2 feet of
freeboard the top of cofferdam would be 7.89 ft NAVD88.



Thanks,
Pat

From: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>

Sent: Thursday, August 16, 2018 7:49 PM

To: McLaughlin, Patrick W <Patrick.McLaughlin@mottmac.com>; Agnew, Maxwell E CIV USARMY CEMVN (US)
<Maxwell.E.Agnew@usace.army.mil>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>; Harter, Craig
<Craig.Harter@mottmac.com>; Carter, Joshua <Joshua.Carter@mottmac.com>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED
Pat,
What is the conversion between MSL and NAVD88 at the Brazos again?

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: McLaughlin, Patrick W [mailto:Patrick.McLaughlin@mottmac.com]
Sent: Thursday, August 16, 2018 4:47 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>; Lovett, David P Jr CIV USARMY

CEMVN (US) <David.P.Lovett@usace.army.mil>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>; Harter, Craig
<Craig.Harter@mottmac.com>; Carter, Joshua <Joshua.Carter@mottmac.com>

Subject: [Non-DoD Source] RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Hi Dave,

We also looked at the gauge data for Brazos, using the gauge just inside of the East Gate. We filtered out any WSE's
associated with hurricanes by cross references a hurricane database (IBTracs) that we have access to. The plot below
shows the CDF Curve for the filtered data (i.e. no hurricanes or tropical storms included). The max WSE observed was

4.88 ft MSL. Adding 2 foot of freeboard, this would result in a top elevation of 6.88 ft MSL.

Let us know if you have any questions or comments.



Thanks,
Patrick McLaughlin, P.E.

Engineer IV

D +1 (512) 777 3067 T +1(512) 342 9516 C +1 (518) 424 5475

patrick.mclaughlin@mottmac.com <mailto:patrick.mclaughlin@mottmac.com>

<BlockedBlockedhttps://mottmac.blob.core.windows.net/media-manager/594047>

Mott MacDonald

10415 Morado Circle
Building One

Suite 300

Austin TX 78759

United States of America

Website <BlockedBlockedhttp://www.mottmac.com/> | Twitter
<BlockedBlockedhttps://twitter.com/mottmacdonald> | LinkedIn
<BlockedBlockedhttps://www.linkedin.com/company/7253> | Facebook
<BlockedBlockedhttps://www.facebook.com/mottmacdonaldgroup> | YouTube
<BlockedBlockedhttps://www.youtube.com/user/mottmacdonaldgroup>

From: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>

Sent: Wednesday, August 15, 2018 1:41 PM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>; McLaughlin, Patrick W
<Patrick.McLaughlin@mottmac.com>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)



Hi David,

| looked at the east lock gage reading to determine water levels. The values are reported in NGVD, but | believe there is
about a 2.0ft error/shift to get to NAVDS8S, at least with the older data. It seems the more recent data (late 2017 to
present) was shifted down to where it's supposed to be. | remember looking into this issue a while back. The surveyor
we used shot a water surface elevation in the lock at a certain time. | compared the lock reading and there was about a
2ft difference between the lock reading in NGVD and the survey in NAVD88. Using the plot below, it seems every year
there are some fairly high events in the 6 to 8ft NGVD range, although some of those could be tropical. If we adjust for
the datum shift, the levels would be 4 to 6ft NAVD88. | would recommend an elevation to 6ft NAVD88. If only
considering non-storm tidal conditions, the maximum seems about 2.5 NAVD88, which if you add 2ft of freeboard,
would give 4.5 ft NAVD88.

Thanks,

Max

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Wednesday, August 15, 2018 12:53 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Aghew@usace.army.mil
<mailto:Maxwell.E.Agnew@usace.army.mil> >; McLaughlin, Patrick W <Patrick.McLaughlin@mottmac.com
<mailto:Patrick.McLaughlin@mottmac.com> >

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil
<mailto:Chad.M.Rachel@usace.army.mil> >

Subject: FW: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Max, Pat,

Can you please provide Chad with a maximum (non-tropical) water elevation that the cofferdam should be designed for.
The cofferdams will be on the GIWW side of the existing structures so won't see the high river elevations.

Chad,



We should provide 2' above that elevation for "freeboard".

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: Rachel, Chad M CIV USARMY CEMVN (US)

Sent: Wednesday, August 15, 2018 10:12 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil

<mailto:David.P.Lovett@usace.army.mil> >

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Which water level should | use for the flood side of the braced cofferdam?

Thanks,

Chad M. Rachel, P.E.



From: Lovett, David P Jr CIV USARMY CEMVN (US)
Sent: Thursday, August 02, 2018 12:34 PM

To: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil
<mailto:Chad.M.Rachel@usace.army.mil> >

Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil
<mailto:Jason.J.Ragolia@usace.army.mil> >; Richard, Leeland J CIV USARMY CEMVN (US)

<Leeland.).Richard@usace.army.mil <mailto:Leeland.J.Richard@usace.army.mil> >

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Chad,

Also based on the available boring data, would like you to evaluate the required sheetpile cutoff elevation, the
cofferdam design and the dewatering requirements (if necessary) for the 2 Colorado structures and the 1 Brazos
structure. For the cofferdam design, the sill, base elevation and TRS dredge elevation would be the same as the GIWW
West design that you performed for Morganza. | assume we could use the same elevations for anchor locations as we
did for Morganza as well.

Please let me know approximate schedule to accomplish this work.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division

Structures Branch



Rachel, Chad M CIV USARMY CEMVN (US)

From: Rachel, Chad M CIV USARMY CEMVN (US)

Sent: Friday, September 21, 2018 11:13 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US)

Cc: Ragolia, Jason J CIV USARMY CEMVN (US); Richard, Leeland J CIV USARMY CEMVN
(US)

Subject: Brazos River & Colorado River - Seepage Cutoff

Attachments: Brazos-East sketch.pdf; Colorado-East sketch.pdf; Colorado-West sketch.pdf; Colorado-

West Lanes Weighted Creep-CMR.PDF; Colorado-East Lanes Weighted Creep-
CMR.PDF; Brazos-East Lanes Weighted Creep-CMR.PDF

Dave,

The estimated tip elevation (based on the soil parameters and stratification from the limited data, the water levels you
provided, and using Lane's Weighted Creep Ratio method of analysis) of the seepage cutoff for the 3 structures are as
follows:

Brazos-East = EL -46.0
Colorado-West = EL -50.5
Colorado-East = EL -46.0
Documentation is attached.

Thanks,
Chad M. Rachel, P.E.

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Monday, September 17, 2018 1:53 PM

To: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J).Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Chad,
For cutoff, assume El 10 on the river and -2 on the GIWW side of the structure to size the tip of the cutoff wall.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565



From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Monday, September 17, 2018 8:11 AM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J).Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Max,

Trying to determine for the new load case you suggest, what would be the return period on that event? Trying to
determine whether this would be an unusual or extreme event.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: Agnew, Maxwell E CIV USARMY CEMVN (US)

Sent: Friday, September 14, 2018 2:19 PM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Hi Dave,

1) I think this is ok for completing a cost estimate, but for final design, we'd probably want to look a little closer at
velocities. 1000Ib stone sounds pretty extreme.

2) For an extreme hurricane event, | believe the surge will inundate the entire coastal area, so both the GIWW and River
would be about the same elevation. Once the water gets above 3 or 4ft, all the land in that area is inundated, so | don't
believe you'd ever have a case where the river is 16' and the GIWW so much lower at 5ft.

| think the worst differential will be during a flood event at low tide. See below plot of stages. Harvey (flood of record
maybe) seemed to peak at about 8ft NGVD (~6ft NAVD88). Maybe you could assume 10ft NAVD88 in the river, and a low
tide, maybe -2ft in the GIWW.



Let me know if this helps or if you need any other info.
Thanks,

Max

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Friday, September 14, 2018 1:38 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil>
Subject: Colorado River Lock - Design Questions

Max,

Two questions:

1.) Inthe attachment, | used WCC design from Matt D. to assume a similar 42” layer of 1000lb stone placed in the wet,
extending 200’ out from the structure. This would be placed on top of geotextile and bedding material. Is this
reasonable?

2.) For the design of the pile foundation, | selected 4 load cases. They are shown below. Can you validate? Particularly
interested in the hurricane case, where | assume the gate will be shut in a hurricane so | designed for water to the top
for survivability of the structure (133% OS). What would be the GIWW elevation if we have 16 on the R/S?



Colorado River East Flood Gate

Soil Parameter Determination

Using the GLO database, there are two (2) borings on the east side of the Colorado. Those borings are
87-214, and 87-216. Ground surface elevations of the borings are not known; only the depths are
known. The ground surface of these borings are approximately 15 feet below the water surface.
Although no ground surface elevation was reported, an assumption was made that the water surface
was approximately zero elevation. Using this assumption and knowing the boring depth below the water
surface, the ground surface elevation of the borings were assumed. The borings extend to depths of
approximately 52 feet.

The strength test data for these borings are somewhat adequate, consisting mostly of pocket
penetrometer tests and torvane tests, with occasional unconfined compression tests. Also
accompanying the strength test data is soil classification, Atterberg limits, moisture contents, sieve
analyses, and dry unit weight determination.

Determination of soil parameters relied upon the data from both borings on the East side. All data was
plotted in charts of Shear Strength vs. Depth and Wet Density vs. Depth. Boring logs were laid out next
to each other, from left to right in order to determine stratification lines. These stratification lines were
overlaid on the plots of Shear Strength vs. Depth and Wet Density vs. Depth in order to create design
lines.

For boring locations, boring logs, test data, and soil parameter plots, see Appendix A.

Pile Capacity Determination

Analyses were performed to determine the estimated ultimate single pile load capacity in compression
and tension for an open end 30-inch diameter steel pipe pile with wall thickness of 5/8-inch was
estimated. The estimated capacity is presented on the design plate. The capacity was determined with
and without a plug formation, and the most critical condition (vs. depth) was reported. Both Q-case and
S-case was examined with groundwater table at the ground surface.

For reasons explained above, the curves presented assume the ground surface at EL -15.0. If ground
surface elevations for each boring are determined via survey or other means, and elevations are found
to be similar, the soil parameters and the curves can be adjusted accordingly. If elevations are found to
not be similar, the soil parameters and the curves can be re-evaluated by the geotechnical engineer.

Soil-pile interface parameters such as adhesion and wall friction followed recommendations provided in
EM 1110-2-2906. Other parameters used in the design, such as lateral earth coefficients for both
compression and tension and bearing capacity factors can be found on the pile capacity curve design
plate presented in Appendix B.

Due to the lack of proximate geotechnical data, recommended design factors of safety for allowable pile
capacity are as follows:



FS w/ Load FS w/o Load
test test
Q-case 2 3.5
S-case 1.5 2

The factors of safety shown with an accompanying load test assume a static load test. It is highly
recommended that a static pile load test be performed at a location within the footprint of the
proposed structure. If dynamic testing only is performed, the Q-case factor of safety should be adjusted
to a value of 2.5, and the S-case factor of safety should be taken as 1.75.

The piles will derive a significant portion of their supporting capacity through skin friction and therefore
it will be necessary to consider the effect of group action for piles placed in groups. In this regard, the
supporting value of pile groups should be investigated on the basis of group perimeter shear by the
formula shown in the figure titled “Capacity of Pile Groups” provided in the Appendix. For pile groups
used in tension, the second term of the formula should be deleted when evaluating group effects. All
groups should be evaluated for perimeter shear. The minimum center-to-center spacing within a pile
group or row of piles should be determined in accordance with the pile spacing formula shown in the
figure titled “Capacity of Pile Groups” provided in Appendix B.

Pile load capacities shown on the design plate assume piles are installed vertically, but may be used to
estimate horizontal load resistances for batter piles. The vertical component of the batter piles are
equated to the load capacities for identical sized vertical piles driven to the same tip elevations. This
relationship may be used to determine the axial capacities and horizontal components of the batter
piles as shown in the figure titled “Axial and Horizontal Resistance of Batter Piles” provided in Appendix
B.

Temporary Retaining Structure Design

Using the design soil parameters developed for Colorado River — East — Reach 1, the temporary retaining
system (TRS) was designed. The TRS consists of a braced sheet pile cofferdam structure. For feasibility
level design purposes, the geometry of the structure was modeled after a similar project known as the
Morganza to the Gulf - GIWW West Flood Gate. This project called for a TRS dredge elevation of EL -28
and 5 levels of bracing at elevations -3.0, -9.0, -14.0, -19.0, and finally a tremie slab acting as a brace at
EL -27.0. The piezometric surface inside the cofferdam was placed three (3) feet below the dredge depth
for design purposes, to model uplift control.

Only the Q-case soil parameters were used in the design. A factor of safety (FOS) of 1.3 was
incorporated into the soil shear strengths for determination of the tip elevation and moment. A factor of
safety (FOS) of 1.0 was used for determination of the brace loadings. The design was performed in
stages. Given the number of braces, seven (7) stages were required.

The available boring data extended to approximately EL -52. The soil parameters for the stratum
immediately above this elevation were assumed to continue below this elevation. This is likely a
conservative assumption, as soil shear strengths tend to increase with increased depth. From the boring



data, the ground surface below the water surface was assumed to be at EL -15. It is recommended that
project specific borings and testing be performed in later stages of the project.

The design water level was provided by CEMVN-EDH and was based on the record of non-tropical data
collected from Jan 2002 through Aug 2018 (present) [reference USGS 08162506 Colorado Rv Bypass
Channel nr Matagorda, TX gage data] . The data indicated that the maximum non-tropical water level is
approximately at EL 2.5 NAVD88. Two (2) feet of freeboard was added to this elevation to give a design
water surface elevation (DWSE) of 4.5 NAVDS88.

Analyses for each stage as well as determined values for tip elevation, bending moment, and brace
loadings are shown in Appendix C, with values to be used for design highlighted in the table. Taking into
account the stratification and the results of the analyses, the recommended tip elevation for the sheet
piles is EL -42.0 for this structure.

Based on the available boring data, the foundation at the structure location appears to include a shallow
sand layer that could possibly be removed via excavation. But without more detailed investigations, this
would be difficult to determine. Therefore, based on the current available data, engineering judgment is
that it is not likely that any specific dewatering requirements will be necessary for this site other than
pumping within the TRS.

Sheet Pile Seepage Cutoff Design

Using the design soil parameters developed for Colorado River — East, the requirements for the sheet
pile seepage cutoff below the base slab of the gate structure was determined. The design water levels
provided were EL 10.0 on the Colorado River side of the gate and EL -2.0 on the GIWW side of the gate.
The estimated tip elevation was determined using Lane's Weighted Creep Ratio method of analysis, and
based on the soil parameters and stratification from the limited data and the water levels provided, the
recommended tip elevation for the seepage cutoff is EL -46.0 for this structure. Analyses for
determination of the seepage cutoff sheet pile are shown in Appendix D.



APPENDIX A
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CONSTRUCTION SEQUENCE

1. PILE TEST

2. DREDGE ACCESS CHANNEL ON GIWW SIDE OF EACH STRUCTURH
FOR CRANE ACCESS.

3. DRIVE PRODUCTION PILING FOR GATE STRUCTURE IN WET.
4. PLACE COFFERDAM

5. CONSTRUCT GATE STRUCTURE

6. REMOVE COFFERDAM

7. CONSTRUCT GUIDE WALLS AND END CELLS (SOME CONCURRENT|
WITH GATE CONSTRICTION)

8. CONSTRUCT ROCK TRAINING WALL

9. COMPLETE DREDGING OF NEW CHANNEL

10. TRANSFER NAVIGATION TO NEW STRUCTURE
11. COMPLETE DEMOLITION/BUILD ACCESS LEVEE
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Brazos River Floodgates and
Colorado River Locks, Gulf

PROJECT Injracoastal Waterway

. 3" Core -
DATE 01-14-88 TYPE_Mayhew 200
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ENGINEERING CORF
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SUMMARY OF LABORATORY TEST DATA

asbes and Colorado River Locks«
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East of CRL Soil Parameters Reach 1

5000

0 1000 2000 3000 4000
0+

10 L JOPSF
340 4 [1000.6si 4

|0 PSE
-30 1 —

'|' 150D PSF
40 [ 1050 PSF T
o i N

e 220D pSf :
60

Cohesion (psf)

7 -NE(LCT)
—F] 15




Elevation (ft)

East of CRL Soil Parameters Reach 1

150

60 70 80 90 100 110 120 130 140
0
62.4 PCF
-10 1
-20 |
TTIZR[ACF i
122 QA !
-30
{| 425 RCH
40 w118 POH
D -

i 132 1
) R
Density (pcf)

" §T-214(FP)
o §7-214(UCT)
27218 (FP)
87218 (UCT)
——EL-15
—-EL-2
— e
—EL-37
—EL-4
—EL-32
Design Line




APPENDIX B




ELEVATIONS IN FEET N.A.V.D.

SOIL PRESSURE - PSF KHB (PSD) LOAD (TONS) LOAD (TONS)
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CAPACITY OF PILE GROUPS

The maximum allowable load carrying capacity of a pile group is no greater than the sum of the single pile

load capacities, but may be limited to a lower value if so indicated by the result of the following formula.

In Which:
Q.
=
L

c

A

w
b
A

(FSF)

(FSB)

W
2.6 1 +02 )4
=Px[.xc+ 7u ( f?)

Ca (FSF) (FSB)

Allewable load carrying capacity of pile group, 1b
Perimeter distance of pile group, i
Length of pile, ft

Average (weighted) cohesion or shear strength of material between surface and
depth of pile tip, psf

Average unconfined compressive strength of material in the zone Immediately balow
pile tips, psf

{unconfined compressive strength = cohesion x 2}

Width of base of pile group, ft

Length of base of pile group, fi

Base area of pile group, sq ft

Factor of safety for the friction area = 2

Factor of safety for the base area =2

The values of ¢ and g, used in this formula should be based on applicable soil data shown on the Log of
Boring and Test Results for this report. In the application of this formula, the weight of the piles, pile caps and
mats, considering the effect of buoyancy, should be included.

SPAC
In Which:

SPACING WITHIN PILE GROUPS

0.05 (L,) + 0.025 (L,) + 0.0125 (L)

Center to center of piles, feet

Pile penatration up to 100 feet

Pile penetration from 101 to 200 feet
File penetration beyond 200 feet

NOTE: Minimum pile spacing =3 feet or 3 pile diameters, whichever is greater



AXIAL AND HORIZONTAL RESISTANCE OF BATTER PILES
ESTIMATED FROM ALLOWABLE VERTICAL LOAD CAPACITIES

UV B / w NN

/ / a7 | v (TENsIon
i
H
] VECTOR DIAGRAM
FOR TENSION PILE

7 v L
BATTER '
PILE _\/ J B
/ A/ | v (COMPRESSION)
£ /
/ | )
/ VECTOR DIAGRAM
VERTICAL FOR COMPRESSION PILE
PILE ‘\\
e

L = VERTICAL COMPONENT OF BATTER PILE EMBEDMEMNT LENGTH.

W = ESTIMATED ALLOWABLE SINGLE LOAD CAPACITY OF A PILE DRIVEN VERTICALLY WITH EMBEDMENT LENGTH, L.
B =BATTER OF PILE EXPRESSED AS A RATIO OF VERTICAL DISTANCE TO ONE FOOT HORIZONTAL DISTANCE.

H = HORIZONTAL RES|ISTANCE OF BATTER PILE ESTIMATED AS FOLLOWS: H = —g'

A =ALLOWABLE AXIAL PILE LOAD CAPACITY OF A SINGLE BATTER PILE ESTIMATED AS FOLLOWS: A =4 v?(1+ # J

MOTE: THE AXIAL LOAD RESISTAMCE OF A VERTICAL PILE, V, 1S DEPENDENT QN THE TYPE OF LOADING - TENSION OR
COMPRESSION. CAUTION SHOULD BE EXERCISED TO ENSURE THE CORRECT VERTICAL CAPACITY IS USED,
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COLORADO RIVER - EAST
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Stage 1
Stage 1
Stage 2
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6 *
Stage 7 *

Stages

Braces Water
None @EL45&EL-4
None @EL45&EL-4
@EL-3 @EL4A5&EL-10
@EL-3 @EL4A5&EL-10
@EL-3&EL-9 @ELA4.5&EL-15
@EL-3&EL-9&EL-14 @ELA5 &EL-20
@EL-3&EL-9&EL-14&EL-19 @ELA5 &EL-28
@EL-3&EL-9&EL-14&EL-19 @EL45&EL-31

@EL-3&EL-9&EL-14 &EL-19 & EL-27 @ EL4.5&EL-31

Indicates design value

FOS = 1.3 for Tip EL and Moment

FOS = 1.0 for Brace Loads

* Lowest brace is assumed to be a tremie slab

Ground
@ EL-15 & EL-16
@ EL-15 & EL-16
@ EL-15 & EL-16
@ EL-15 & EL-16
@ EL-15 & EL-16
@ EL-15 & EL-20
@ EL-15 & EL-28
@ EL-15 & EL-28
@ EL-15 & EL-28

Tip EL (ft)
-386
-32.84
2135
-22.07
-22.45
-32.39
-41.04
-41.64
-30.84

Colorado River - East Side

Moment (ft#/ft)
103750.0
90818.5
22721.0
20183.4

5827.9
14416.4
35283.8
38207.1
10165.9

Brace @ EL -3 (#/ft) Brace @ EL-9 (#/ft) Brace @ EL-14 (#/ft) Brace @ EL-19 (#/ft)

NONE

NONE

7418.2
7328.9
3441.2
3438.7
3439.8
3454.6
34393

NONE
NONE
NONE
NONE
6466.6
4528.3
4532.4
4515.3
4530.5

Design

NONE
NONE
NONE
NONE
NONE
8263.7
5750.6
5731.8
5748.4

NONE
NONE
NONE
NONE
NONE
NONE
8514.2
13962.0
10029.8

* Brace @ EL-27 (#/ft)
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
10758.0

Software
CWALSHT
SUPPORT IT
CWALSHT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT



Stage 1 - 1.3.dat
'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 1 - 1.3
CONTROL CANTILEVER DESIGN 1.30 1.30
WALL 4.5
SURFACE RIGHTSIDE 2 e -15

200 -15
SURFACE LEFTSIDE 2 0 -16
200 -16

SOIL RIGHTSIDE STRENGTHS 6
128 128 0 1000 -24 0
122 122 30 0 0 0 -28 0

(W]
(O]

125 125 0 1500 0 0 -37 ©
118 118 0 1050 0 0 -41 ©
132 132 0 2200 0 0 -52 @
132 132 0 2200 0 0

SOIL LEFTSIDE STRENGTHS 6
128 128 0 1000 0 0 -24 0

122 122 30 0 0 0 -28 0

125 125 0 1500 0 0 -37 ©
118 118 0 1050 0 0 -41 ©
132 132 0 2200 0 0 -52 ©
132 132 0 2200 0 0

WATER ELEVATIONS 62.5 4.5 -4

FINISHED

Page 1



Stage 1 - 1.3.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:05:15

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *

3k >k >k >k %k 5k 5k 5k 5k 5k %k %k %k %k k %k

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 1 - 1.3

IT.--CONTROL
CANTILEVER WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
[\

III.--WALL DATA
ELEVATION AT TOP OF WALL = 4.50 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -15.00

200.00 -15.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -16.00

200.00 -16.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)
128.00 128.00 9.00 1000.00 .00 ©0.00 -24.00 ©0.00 DEF DEF
122.00 122.00  30.00  0.00 .00 ©0.00 -28.00 ©0.00 DEF DEF

Page 1



Stage 1 - 1.3.o0ut
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->

SAT.  MOIST INTERNAL COH- WALL  ADH-  <--BOTTOM--> <-FACTOR->
WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)

128.00 128.00 0.00 1000.00 0.00 0.00 -24.00 0.00 DEF DEF
122.00 122.00 30.00 0.00 0.00 0.00 -28.00 ©0.00 DEF DEF
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF
VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 4.50 (FT)

LEFTSIDE ELEVATION = -4.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:05:31

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk 3k sk ok ok 3k ok sk sk sk sk sk k

* SOIL PRESSURES FOR *
* CANTILEVER WALL DESIGN *

Page 2



II.--SOIL PRESSURES

I.--HEADING
"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

'STAGE

ELEV.

(FT)

vuTumouvuTooouToeoOUVTUTuUTUTUTUTUVTUTUTUTUT® Ulul ululululul vl ul
[ 1+

1-1.3

Stage 1 - 1.3.o0ut
3k 3k 3k 3k 3k 3k 3k 5k 3k >k >k Sk ok 3k 3k >k 3k skosk 5k >k >k kok ok ok

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

0

WWwWwwwwuwwwuwwwuwwwuwwwuwwwourouo uio u

<---LEFTSIDE--->
PASSIVE
(PSF)

0.

(]
NNONUIODODODODOIODOODIDIODDODIODDIDIOODDIOOEOODOOOOOOOOOOO®

1538.
1571.
1604.
1636.
1702.

C OO

0

ACTIVE
(PSF)

Q.

OO0 OO
(OI R EN R RN OB RO RO R ORI RN OB RO RE OB RN OB RO RO R RO RO R RO RN R

0

Page 3

Cmmmmm- NET------ >
(SOIL + WATER)
ACTIVE  PASSIVE

(PSF) (PSF)
0.0 0.0
62.5 62.5
125.0 125.0
187.5 187.5
250.0 250.0
312.5 312.5
375.0 375.0
437.5 437.5
500.0 500.0
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3  2069.7
531.3  2102.5
531.3  2135.2
-1007.2  2135.2
-1040.0  2168.0
-1072.7  2200.7
-1105.5  2233.5
-1171.0  2299.0

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

OO0 OO OOEOOO®OOOOOO
OO0 OO0 OOOOOOOOOO®

0

PASSIVE
(PSF)

Q.

(O]
NNUNOONUIODOD OO OOOOOOOOOOOOGOO O

1538.
1571.
1604.
1604.
1636.
1669.
1702.
1767.

OO OO0

0



-19.
-20.
-21.
-22.
-23.
-24,
=24,
-25.
-26.
-27.
-28.
-28.
-29.
-30.
-31.
-32.
-33.
-34,
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-41.
-42.
-43.
-44,
-45,
-46.
-47.
-48.
-49,
-50.
-51.
-52.
-52.
-53.
-54,
-55.
-56.
-57.
-58.
-59.
-60.
-61.

vuvuvuiuiuiuiuiuvuiuuouUTuUTuTuTuTuuiuTuTuiuTo vTUTuUuTu o VTUTUTUTUTULTUTUVTULTO UTUululul® ululul umtun

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwwwwuwwuwwuwwuwwuwwuwwwwwuwwwww

1767.
1833.
1898.
1964.
2029.
1723.
1426.
1549.
1676.
1803.
2473.
3123.
3186.
3248.
3303.
3357.
3419.
3481.
3544.
3606.
3290.
2971.
3027.
3082.
3138.
4054.
4974.
5043.
5113.
5182.
5252.
5321.
5391.
5460.
5530.
5599.
5669.
5703.
5738.
5804.
5869.
5938.
6008.
6077.
6147.
6216.
6286.
6355.

OCPrhrhOPOPOVOPIITOROCFROROOCFROCRORPROPRPROOCOONTROITRPROONOATROCTWOOWWPA~AONDNMNDNNN

O OO0 ODONLDIINOOELIIOOLDLIEOOLLNIIOOLIOEOOOODOOOOOOOOOOOGOOO®
OO0 OO DPTDNDINDNDINDINDNDINDPNDTIIOTDIIOTDINIIDNDITIEDPTIIOODIOEOODLIOIEOOIOOFOOOOOOOOOOO®

Stage 1 -

1
-1236.5
-1302.0
-1367.5
-1433.0
-1498.5
-1191.8

-895.2
-1018.5
-1144.7
-1271.8
-1942.1
-2592.4
-2654.9
-2717.4
-2771.7
-2825.7
-2887.8
-2950.3
-3012.8
-3075.3
-2758.7
-2440.3
-2495.8
-2551.3
-2606.8
-3523.1
-4442.9
-4512.4
-4581.9
-4651.4
-4720.9
-4790.4
-4859.9
-4929.4
-4998.9
-5068.4
-5137.9
-5172.6
-5207.4
-5273.2
-5338.5
-5407.6
-5477.1
-5546.6
-5616.1
-5685.6
-5755.1
-5824.6
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1833.
1898.
1964.
2029.
2095.
1840.
1595.
1715.
1840.
1964.
2586.
3189.
3251.
3314.
3370.
3424.
3484.
3547.
3609.
3672.
3355.
3037.
3092.
3148.
3203.
4119.
5039.
5109.
5178.
5248.
5317.
5387.
5456.
5526.
5595.
5665.
5734.
5769.
5804.
5873.
5943.
6009.
6074.
6143.
6212.
6282.
6351.
6421.
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-62.5 531.3
-63.5 531.3
-64.5 531.3
-65.5 531.3
-66.5 531.3
-67.5 531.3
-68.5 531.3
-69.5 531.3
-70.5 531.3
-71.5 531.3
-72.5 531.3
-73.5 531.3
-74.5 531.3
-75.5 531.3
-76.5 531.3
-77.5 531.3
-78.5 531.3

6425.
6494.
6564.
6633.
6703.
6772.
6842.
6911.
6981.
7050.
7120.
7189.
7259.
7328.
7398.
7467.
7537.

PO POPOPOPOPDPOPSOPSOPD

Stage 1 - 1.3.0
-5894.
-5963.
-6033.
-6102.
-6172.
-6241.
-6311.
-6380.
-6450.
-6519.
-6589.
-6658.
-6728.
-6797.
-6867.
-6936.
-7006.

P00 ®
OO ®
ROROROROROROROROR R

ut

7022.
7091.
7161.
7230.
7300.
7369.
7439.
7508.
7578.
7647.
7717.
7786.
7856.
7925.
7995.
8064.
8134.

ROROROROORAOAROROROR
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6490.
6560.
6629.
6699.
6768.
6838.
6907.
6977.
7046.
7116.
7185.
7255.
7324.
7394.
7463.
7533.
7602.

ohhOPpPOPOPOPPOPNOPDDOP~O

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 20-AUGUST-2018

I.--HEADING

"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk 3k sk ok ok skosk sk sk sk sk k ok

* SUMMARY OF RESULTS F
* CANTILEVER WALL DESI

OR
GN

*
*

3k >k >k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 3k %k 3k %k %k %k % %

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 1 - 1.3

II.--SUMMARY

TIME:

13:05:32

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

Page 5



Stage 1 - 1.3.o0ut

WALL BOTTOM ELEV. (FT) : -38.60
PENETRATION (FT) : 22.60
MAX. BEND. MOMENT (LB-FT) : 1.0375E+@5
AT ELEVATION (FT) : -22.98

MAX. SCALED DEFL. (LB-IN”3): 8.9546E+10
AT ELEVATION (FT) : 4.50

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:05:32

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* COMPLETE OF RESULTS FOR *

* CANTILEVER WALL DESIGN *
K3k ok oK o ok ok K ok ok K ok ok K ok ok oK ok ok K ok K K ok K Kk

I.--HEADING

"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 1 - 1.3

II.--RESULTS
BENDING SCALED NET

ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN~3) (PSF)
4.50  ©0.000OE+00 0. 8.9546E+10 9.00
3.50  1.0417E+01 31. 8.6152E+10 62.50
2.50  8.3333E+01 125. 8.2758E+10 125.00
1.50  2.8125E+02 281. 7.9364E+10 187.50
0.50  6.6667E+02 500. 7.5970E+10 250.00
-0.50  1.3021E+03 781. 7.2578E+10 312.50
-1.50  2.2500E+03 1125. 6.9188E+10 375.00
-2.50  3.5729E+03 1531. 6.5802E+10 437.50
-3.50  5.3333E+03 2000. 6.2422E+10 500.00
-4.00  6.3971E+03 2258. 6.0735E+10 531.25
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.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.00
.30
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.60

OFRPNPAPYNRPNWPMNUOAONOOOOOOWOUORRERPRERPRPROOVOUONNNNOOCOUVVUEDE WWNNRRPREREN

NOTE:

.5924E+03
.0382E+04
.3702E+04
.7553E+04
.1936E+04
.6850E+04
.2296E+04
.8272E+04
.4780E+04
.1819E+04
.9389E+04
.3374E+04
.7491E+04
.1741E+04
.1741E+04
.5930E+04
.9859E+04
.3520E+04
.0005E+04
.5319E+04
.9396E+04
.0217E+05
.0358E+05
.0355E+05
.0300E+05
.0214E+05
.9717E+04
.6272E+04
.1682E+04
.8893E+04
.6976E+04
.5622E+04
.7502E+04
.7739E+04
.6913E+04
.5602E+04
.4387E+04
.3846E+04
.4560E+04
.1066E+03
.2485E+03
.0662E+03
.7943E+01
. O00OE+00

Stage 1 - 1.3.o0ut

2523.
3055.
3586.
4117.
4648.
5180.
5711.
6242.
6773.
7305.
7836.
8102.
8367.
8633.
8633.
8121.
7593.
7048.
5910.
4706.
3437.
2102.
702.
-763.
-1436.
-1958.
-2915.
-3996.
-5205.
-6008.
-6657.
-7105.
-9038.
-10391.
-11165.
-11359.
-10975.
-10010.
-8466.
-6343.
-5065.
-3641.
-359.
Q.

O NWRERANIOAFPRNMNMUORRERPENMNWPRAUONOORRERRERRERPRENNNMNNMNMMNMMNWWWWAELSL,PAVIUVUV

.9052E+10
.5694E+10
.2355E+10
.9039E+10
.5754E+10
.2507E+10
.9306E+10
.6161E+10
.3083E+10
.0082E+10
.7170E+10
.5752E+10
.4361E+10
. 3000E+10
.3000E+10
.1669E+10
.0371E+10
.9108E+10
.6691E+10
.4429E+10
.2332E+10
.0407E+10
.6579E+09
.0876E+09
.3695E+09
.6960E+09
.4807E+09
.4377E+09
.5608E+09
.1823E+09
.9716E+09
.8422E+09
.2712E+09
.3385E+08
.1343E+08
.9129E+08
.4796E+08
.4157E+07
.1736E+07
.7387E+06
.6239E+06
.6876E+05
.5738E+01
. O00OE+00

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

Page 7

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
-1007.
-1039.
-1072.
.46

-1105

-1170.
-1236.
-1301.
-1367.
-1432.
-1498.
-1191.
-895.
-1018.
-1144.
-1271.
-1942.
-2336.
-2222.
-1642.
-1063.
-484.
95.
674.
1254.
.41
2412.
2702.
2992.
3571.
3629.

1833

25
25
25
25
25
25
25
25
25
25
25
25
25
25
21
96
71

96
46
96
46
96
46
76
15
55
75
78
09
39
36
96
57
17
22
62
01

81
50
20
60
36



Stage 1 - 1.3.o0ut

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50

WATER
PRESSURE

(PSF)
0.
63.
125.
188.
250.
313.
375.
438.
500.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

PASSIVE
(PSF)
Q.

P00

()

1538.
1571.
1604.
1637.
1702.
1768.
1833.
1899.
1964.
2030.
1723.
1426.
1550.
1676.
1803.

<----LEFTSIDE

Page 8

ACTIVE
(PSF)
Q.

P00 OOOOO®

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

P0G

PASSIVE
(PSF)
Q.

OO0 0PI OOOOOO

()

1538.
1571.
1604.
1604.
1637.
1669.
1702.
1768.
1833.
1899.
1964.
2030.
2095.
1841.
1595.
1715.
1840.
1965.



-28.
-28.
-28.
-29.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-38.
-40.

00
30
50
50
50
50
50
50
50
50
50
00
50
50
60
50

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

Stage 1 - 1.3.o0ut
2473.
2868.
3124.
3186.
3249.
3303.
3357.
3419.
3482.
3544.
3607.
3290.
2972.
3027.
3083.
3138.
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2587.
2952.
3189.
3252.
3314.
3371.
3424.
3485.
3547.
3610.
3672.
3355.
3037.
3093.
3148.
3204.



Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

East Side
Stage 1
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure
Cantilever

Maximum

d (ft)

]
A
A

90818.5 ftib/ft
2333.5 psf
1802.3 psf

5.24
17.84
17.84

Stage 1 - Tip and Moment only

#19.50 ft----------

#19.00 ft - - - oo —WL----

1.00 ft

——————————————————————————————————— +950ft 20
+16-
+12-

+8-

+4-

000ft  0O-
(ft)]

44

84

9.00 ft ]
12

13.00 ft ]
16

84 ft ]
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Title: Colorado River Flood Gate - M
East Side Depth Of Excavation = 1.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Desigggf ?tgge 1 Surcharge = 0.0psf Depth Of Passive Water = +11.00ft Minimum Fluid Density = 31.80pcf
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
Pré"s’sa'if E‘Zﬂg‘ggw 0.00]clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Analysis: Net Pressure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|/0.43(0.56)| 0.00 (0.00) 3.00 0.00
Toe; Cantilever 13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 1-Ti dM Conl 22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age 1 - Tip and vioment only 26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0/ 30.0/ 0.0 0.43 0.00] 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50(1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00(clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*Aft)| (psi) |(in%/ft) (ftlb/ft) (in) |(in?ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 19.50(16.84| 37.34
Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Maxima
Maximum | Depth (ft)
Pressure 531.3 psf -10.97
Bending Moment | 90818.5 ftlb/ft 5.24
Shear Force 8629.2 Ib/ft 1.00
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 1

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Cantilever

d (ft)

-10.97
5.24
1.00

Maximum

531.3 psf
90818.5 ftlb/ft

8629.2 Ib/ft

O
O
&

Stage 1 - Tip and Moment only




Title: Colorado River Flood Gate -
East Side
Designer: Stage 1
Ref: 1.3
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure

Toe: Cantilever

Stage 1 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00f 531.3/63195.7 8100.2 5.99| -2399.0| 90659.7 -180.9 11.98| -659.2| 65881.5 -6433.9
0.13| 531.3|64206.6 8166.3 6.12| -2414.9| 90605.8 -204.2 12.10| -672.2| 64030.3 -6673.9
0.25| 531.3]65225.6 8232.4 6.24| -2430.9| 90545.6 -225.4 12.23| -685.1/62111.1 -6912.3
0.38| 531.3/66511.0 8315.1 6.37| -2446.8| 90479.5 -244.6 12.36| -698.1|60124.5 -7149.0
0.51| 531.3|67548.5 8381.2 6.50| -2462.7| 90408.2 -261.9 12.49| -714.3| 57547.0 -71442.7
0.64| 531.3/68594.3 8447.3 6.62| -2478.7| 90332.2 -277.2 12.61| -727.2| 55410.2 -7675.8
0.76| 531.3/69648.3 8513.5 6.75| -2494.6| 90252.1 -290.5 12.74| -740.2| 53207.5 -7907.3
0.89| 531.3/70710.6 8579.6 6.88| -2510.5| 90168.4 -301.8 12.87| -753.1| 50939.2 -8137.2
1.02| -1761.8| 71781.1 8574.4 7.01| -2526.5| 90081.8 -311.2 13.00| -762.8| 48605.9 -8365.6
1.15| -1777.7| 72837.5 8354.5 7.13| -2546.4| 89970.0 -320.1 13.12| -4055.6| 46251.3 -8184.8
1.27| -1793.7| 73866.6 8132.5 7.26| -2562.3| 89878.7 -324.9 13.25| -4071.2| 43948.2 -8001.8
1.40| -1809.6| 74867.9 7908.5 7.39| -2578.2| 89786.1 -327.8 13.38| -4086.7| 41697.2 -7817.0
1.53| -1825.5| 75841.3 7682.6 7.52| -2594.2| 89692.9 -328.7 13.50] -4102.3| 39499.0 -7630.2
1.66| -1841.4| 76786.5 7454.6 7.64| -2610.1| 89599.7 -327.7 13.63| -4117.8| 37353.9 -7441.4
1.78| -1861.4| 77927.9 7166.9 7.77| -2626.0| 89507.0 -324.6 13.76| -4133.4| 35262.5 -7250.8
1.91| -1877.3| 78808.7 6934.5 7.90| -2642.0| 89415.4 -319.6 13.89| -4152.8| 32724.8 -7009.7
2.04| -1893.2| 79660.5 6700.1 8.03| -2657.9| 89325.4 -312.6 14.01| -4168.4| 30756.5 -6814.7
2.17| -1909.2| 80483.1 6463.8 8.15| -2673.8| 89237.6 -303.6 14.14| -4184.0| 28843.7 -6617.7
2.29| -1925.1| 81276.1 6225.4 8.28| -2689.8| 89152.6 -292.6 14.27| -4199.5| 26987.0 -6418.8
2.42| -1941.0| 82039.4 5985.1 8.41| -2705.7| 89070.9 -279.6 14.40| -4215.1| 25186.9 -6218.0
2.55| -19563.0| 82772.7 5742.9 8.54| -2725.6| 88974.3 -260.6 14.52| -4230.6| 23444.0 -6015.2
2.68| -1972.9| 83475.9 5498.7 8.66| -2741.5| 88902.2 -243.2 14.65| -4246.2| 21758.9 -5810.5
2.80| -1988.8| 84148.5 5252.4 8.79| -2757.5| 88835.2 -223.8 14.78| -4261.7| 20132.1 -5603.9
2.93| -2004.7| 84790.4 5004.2 8.92| -2773.4/88773.9 -202.4 14.91| -4277.3| 18564.1 -5395.3
3.06| -2024.7| 85549.1 46911 9.05| -351.7|88713.6 -330.6 15.03| -4292.9| 17055.5 -5184.8
3.19| -2040.6| 86121.0 4438.3 9.17| -367.9| 88590.1 -608.4 15.16| -4312.3| 15254.1 -4918.9
3.31| -2056.5| 86661.3 4183.7 9.30| -380.8| 88388.1 -884.7 15.29| -4327.9| 13881.1 -4704.0
3.44| -2072.4| 87169.8 3927.2 9.43| -393.8/88107.8 -1159.3 15.42| -4343.4| 12569.4 -4487.2
3.57| -2088.4| 87646.4 3668.5 9.56| -406.7| 87749.7 -1432.3 15.54| -4359.0| 11319.3 -4268.5
3.69| -2104.3| 88090.6 3407.8 9.68| -419.7/87314.4 -1703.7 15.67| -4374.5| 10131.5 -4047.8
3.82| -2120.2| 88502.4 3145.2 9.81| -435.9| 86662.2 -2040.7 15.80| -4390.1| 9006.6 -3825.2
3.95| -2136.2| 88881.3 2880.6 9.94| -448.8| 86054.6 -2308.5 15.93| -4405.7| 7945.0 -3600.6
4.08| -2152.1| 89227.3 2614.0 10.06| -461.8| 85371.2 -2574.6 16.05| -4421.2| 6947.4 -3374.1
4.20| -2168.0| 89540.0 2345.4 10.19| -474.7)84612.4 -2839.2 16.18| -4436.8| 6014.2 -3145.7
4.33| -2184.0| 89819.2 2074.8 10.32| -487.7/83778.8 -3102.1 16.31| -4452.3| 5146.0 -2915.4
4.46| -2203.9| 90120.7 1733.9 10.45| -500.6| 82870.7 -3363.5 16.44| -4467.9| 4343.4 -2683.1
4.59| -2219.8| 90323.6 1458.8 10.57| -513.6| 81888.6 -3623.2 16.56| -4487.3| 3433.3 -2390.0
4.71| -2235.7| 90492.1 1181.8 10.70| -526.5| 80833.0 -3881.3 16.69| -4502.9| 2780.2 -2153.3
4.84| -2251.7| 90626.2 902.8 10.83| -539.5| 79704.3 -4137.8 16.82| -4518.4| 2194.6 -1914.7
4.97| -2267.6| 90725.4 621.9 10.96| -552.4| 78503.0 -4392.7 16.94| -4534.0| 1676.8 -1674.2
5.10| -2283.5| 90789.6 338.9 11.08| -565.4|77229.6 -4645.9 17.07| -4549.6| 1227.5 -1431.7
5.22| -2299.5/ 90818.5 54.0 11.21| -581.5| 75537.0 -4960.2 17.20| -4565.1| 847.2 -1187.3
5.35| -2315.4/ 90815.5 -26.5 11.34| -594.5/ 74102.9 -5209.9 17.33| -4580.7| 536.4 -941.0
5.48| -2331.3| 90804.4 -60.1 11.47| -607.4| 72598.1 -5457.9 17.45| -4596.2| 295.8 -692.7
5.61| -2347.2| 90783.9 -91.8 11.59| -620.4| 71023.1 -5704.3 17.58| -4611.8| 125.8 -442.5
5.73| -2363.2| 90754.6 -121.5 11.72| -633.3/69378.4 -5949.2 17.71| -4627.3 27.0 -190.4
5.86| -2383.1] 90706.6 -155.7 11.85| -646.3]| 67664.4 -6192.3 17.84| -4639.0 0.0 0.0
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Stage 2 - 1.3.dat
'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 2 - 1.3
CONTROL ANCHORED DESIGN 1.30 1.30
WALL 4.5 -3
SURFACE RIGHTSIDE 2 e -15

200 -15
SURFACE LEFTSIDE 2 0 -16
200 -16

SOIL RIGHTSIDE STRENGTHS 6
128 128 0 1000 -24 0
122 122 30 0 %) 0 -28 0

(W]
(O]

125 125 0 1500 0 0 -37 ©
118 118 0 1050 (4] 0 -41 ©
132 132 0 2200 0 0 -52 @
132 132 0 2200 0 0

SOIL LEFTSIDE STRENGTHS 6
128 128 0 1000 0 %) -24 0@

122 122 30 0 0 0 -28 0

125 125 0 1500 0 0 -37 ©
118 118 0 1050 0 0 -41 ©
132 132 0 2200 (4] 0 -52 ©
132 132 0 2200 0 0

WATER ELEVATIONS 62.5 4.5 -10

FINISHED

Page 1



Stage 2 - 1.3.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:01:26

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *
Hok KKK KKK KKK KK

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
(]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

4.50 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -15.00

200.00 -15.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -16.00

200.00 -16.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)
128.00 128.00 0.00 1000.00 0.00 0.00 -24.00 0.00 DEF DEF

Page 1



Stage 2 - 1.3.o0ut
122.00 122.00 30.00 0.00 0.00 0.00 -28.00 0.00 DEF DEF
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 ©0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->

SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)

128.00 128.00 0.00 1000.00 0.00 0.00 -24.00 ©0.00 DEF DEF
122.00 122.00 30.00 0.00 0.00 0.00 -28.00 0.00 DEF DEF
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 ©0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF
VI.--WATER DATA
UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 4.50 (FT)
LEFTSIDE ELEVATION -10.00 (FT)
NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:02:19

5 ok oK ok oK K ok ok K ok ok K ok ok K ok ok K K ok K ok K
* SOIL PRESSURES FOR *

Page 2



IT.--SOIL PRESSURES

I.--HEADING
"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

*  ANCHORED WALL DESIGN

Stage 2 - 1.3.o0ut

*

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk 3k 3k ok ok sk sk k sk sk sk sk k

'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

ELEV.

(FT)

1 1

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
468.
500.
562.
625.
687.
750.
812.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

0

WWWwwwuwwwuwwwwourouTouTooouo uleo o u

<---LEFTSIDE--->
PASSIVE
(PSF)

Q.

(]
ONUTODO OO0

1538.
1571.
1604.

OO0 0D

0

ACTIVE
(PSF)

0.

OO0 0D ODDIIODTLNIITOODIITOEOODINOOOOOIOOOOOOOGOOGOOO®
OO0 OO OOPOOOOPOOOOOGOO®

0

(SOIL + WATER)

ACTIVE
(PSF)

Page 3

0.
62.
125.
187.
250.
312.
375.
437.
468.
500.
562.
625.
687.
750.
812.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
-632.
-665.
-697.

0

NONWWWWWWWWWwWwoOUIoOUToOUuUToouUuTouTo uito wv

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

O OO0 OOFOOOIOPOOOGOO®
OO0 0D ODDIIODTDNIIOOINOEOODINOOOIOOOOOOOGOOGOOO®

0

PASSIVE
(PSF)

Q.

(O]
VITNOONUUDODOODODIODODODODOODODODOODODODOODODODOOOODOOOOOO®

1538.
1571.
1604.
1604.
1636.
1669.

OO OO OOTODOIOOOOIOOOOOOOS

0



-17.
-18.
-19.
-20.
-21.
-22.
-23.
-24.
-24.
-25.
-26.
-27.
-28.
-28.
-29.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-41.
-42.
-43.
-44.
-45.
-46.
-47.
-48.
-49.
-50.
-51.
-52.
-52.
-53.
-54.
-55.
-56.
-57.
-58.
-59.

vuvuvuiuiuiuiuuouvTuUTuUTuTuTuTuuuiuuio vTUTuTu o vVTUTuUTuUTUTUTUTULTUTO VTUTUTUTO® Ul ulululul umtun

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwwuwuwuwwuwwuwwuwwuwwwwwwwuwwwww

1636.
1702.
1767.
1833.
1898.
1964.
2029.
1723.
1426.
1549.
1676.
1803.
2473.
3123.
3186.
3248.
3303.
3357.
3419.
3481.
3544.
3606.
3290.
2971.
3027.
3082.
3138.
4054.
4974.
5043.
5113.
5182.
5252.
5321.
5391.
5460.
5530.
5599.
5669.
5703.
5738.
5804.
5869.
5938.
6008.
6077.
6147.
6216.

OCPrPOPOCOPOTORIOIAFROCRPROROOCFRPRORPARIOCRPROCOOORORPROOOOROOCWOOOPRAROENNNDNNDNNN

O OO0 OELIIOOLDLIEOLOLLNIIEOOLIOEOOOLODOOOOOOOOGOOOOO®
O OO0 DPNDNDINDNDIDINDTINDPNDNDIONDIIOTDITIIDTDINIEDTIIIOOTEDIIEOODLIOIEODIOOFOOOOOOOOOO®

Stage 2 - 1.3.o0ut
-730.
-796.
-861.
-927.
-992.

-1058.

-1123.
-816.
-520.
-643.
-769.
-896.

-1567.

-2217.

-2279.

-2342.

-2396.

-2450.

-2512.

-2575.

-2637.

-2700.

-2383.

-2065.

-2120.

-2176.

-2231.

-3148.

-4067.

-4137.

-4206.

-4276.

-4345.

-4415.

-4484.

-4554.

-4623.

-4693.

-4762.

-4797.

-4832.

-4898.

-4963.

-5032.

-5102.

-5171.

-5241.

-5310.

OROORPOOCUVINDPOOOPOPOPOPOPOVROWOWNWOOWONNPOPRONUVUUNOUIOUVUIO®O UVIO W
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(S ORE R RO RNORE RO RO R RO R R RO BB RO B R RN RN RN BN R RN R RO RN OB RO RO RN RO RGBT RO BB R R RO RO RO RO RN O R W)
O OO0 OOOOOOOGOOGOOO®

1702.
1767.
1833.
1898.
1964.
2029.
2095.
1840.
1595.
1715.
1840.
1964.
2586.
3189.
3251.
3314.
3370.
3424,
3484.
3547.
3609.
3672.
3355.
3037.
3092.
3148.
3203.
4119.
5039.
5109.
5178.
5248.
5317.
5387.
5456.
5526.
5595.
5665.
5734.
5769.
5804.
5873.
5943.
6009.
6074.
6143.
6212.
6282.

rPrOPPOCRORPPIORPROARORPROORPROAORPROOCDVOAORAOAORUVROROVIUVRORNOOPRPWONNDNDNNDNNDN



-60.5 906.3
-61.5 906.3
-62.5 906.3
-63.5 906.3
-64.5 906.3
-65.5 906.3
-66.5 906.3
-67.5 906.3
-68.5 906.3
-69.5 906.3
-70.5 906.3
-71.5 906.3
-72.5 906.3
-73.5 906.3
-74.5 906.3
-75.5 906.3
-76.5 906.3
-77.5 906.3
-78.5 906.3

6286.
6355.
6425.
6494.
6564.
6633.
6703.
6772.
6842.
6911.
6981.
7050.
7120.
7189.
7259.
7328.
7398.
7467.
7537.

rPrOPROPROPROPROPRORORALOLNALON

Stage 2 - 1.3.o0ut
-5380.
-5449.
-5519.
-5588.
-5658.
-5727.
-5797.
-5866.
-5936.
-6005.
-6075.
-6144.
-6214.
-6283.
-6353.
-6422.
-6492.
-6561.
-6631.

OO0 O®®
COOOODODODODODODOOOOOOO®O®®
ROROROROAORORORPROROR O R

O OO OOPODOIOPFOOOOOO®
OO OO0 OOOOIOOOOOOOO®

6351.
6421.
6490.
6560.
6629.
6699.
6768.
6838.
6907.
6977.
7046.
7116.
7185.
7255.
7324.
7394.
7463.
7533.
7602.

ohhOpPpOPOPpPOPOPPOPDPOPSOPO

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 20-AUGUST-2018

I.--HEADING

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk sk sk ok ok skosk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
K3k ok oK ok oK K ok oK Kok ok Kk ok K ok K ok oK Kk ok Kk

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

II.--SUMMARY

TIME:

13:02:21

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

Page 5



Stage 2 - 1.3.o0ut

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD FREE EARTH
WALL BOTTOM ELEVATION (FT) -21.35
PENETRATION (FT) 5.35
MAXIMUM BENDING MOMENT (LB-FT) -2.2721E+04
AT ELEVATION (FT) -11.23
MAXIMUM SCALED DEFLECTION (LB-IN”3): -1.4817E+09
AT ELEVATION (FT) : 4.50
ANCHOR FORCE (LB) 7.6847E+03

NOTE:

DIVIDE SCALED DEFLECTION MODULUS OF

ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

FIXED EARTH

-26.63
10.63

-1.8346E+04
-10.62

-1.1318E+09
4.50

7.1326E+03

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE: 20-AUGUST-2018

BY CLASSICAL METHODS

K3k ok oK ok oK K ok ok K ok ok Kk ok K ok K K ok oK Kk ok Kk
* COMPLETE OF RESULTS FOR *

*

ANCHORED WALL DESIGN

*

* BY FREE EARTH METHOD *
sk ok ok ok ok s ok sk ok ok ok ok ok ok sk ok sk ok sk ok ok ok ok ok ok ok ok ok

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 7685. (LB))

BENDING SCALED

ELEVATION MOMENT SHEAR DEFLECTION
(FT) (LB-FT) (LB) (LB-IN"3)
4.50  ©.0000E+00 0. -1.4817E+09
3.50 1.0417E+01 31. -1.2870E+09
2.50  8.3333E+01 125. -1.0922E+09

Page 6

TIME: 13:02:21

NET
PRESSURE
(PSF)
.00
62.50
125.00



.50
.50
.50
.50
.50
.00+
.00-
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.35

.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.4910E+03
.9332E+03
.7950E+03
.3032E+04
.6581E+04
.9380E+04
.1367E+04
.2036E+04
.2480E+04
.2688E+04
.1990E+04
.0385E+04
.7875E+04
.6280E+04
.4458E+04
.2410E+04
.2410E+04
.0328E+04
.4134E+03
.6729E+03
.7479E+03
.6188E+03
.5121E+02
.0000E+00

Stage 2 - 1.3.o0ut

281.
500.
781.
1125.
1531.
1758.
-5927.
-5685.
-5153.
-4560.
-3903.
-3185.
-2403.
-1560.
-1114.
-661.
245,
1151.
2058.
2964.
3417.
3870.
4323.
4323.
3999.
3658.
3301.
2538.
1709.
815.
Q.

-8.
-7.
.0533E+08
.0643E+08
-1.
. O00OE+00
.0000E+00
.0521E+08
.1639E+08
.2084E+08
.1019E+08
.7712E+08
.0155E+09
.1205E+09
.1594E+09
.1887E+09
.2182E+09
.2087E+09
.1612E+09
.0787E+09
.0256E+09
.6541E+08
.9901E+08
.9901E+08
.2726E+08
.5103E+08
.7117E+08
.0344E+08
.2913E+08
.5189E+08
.0000E+00

-5
-3

()

O RPWUUONOWOWOOWERRFRERFRERPRFRPRERPRPRRPRRPRPONUVVWEDOO

9735E+08
0193E+08

©359E+08

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

ITI.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

4.
.50
.50
.50
.50

OFrLr NW

50

WATER
PRESSURE

(PSF)
0

63.
125.
188.
250.

<----LEFTSIDE
PASSIVE

(PSF)

Q.

(ORI

Page 7

ACTIVE
(PSF)

0

(ORI R

187.
250.
312.
.00
437.
468.
468.
500.
562.
.00
687.
750.
812.
.00
906.
906.
906.
906.
906.
906.
906.
906.
906.
-632.
-664.
-697.
-730.
.96

375

625

875

-795

-861.
-926.
-982.

50
00
50

50
75
75
00
50

50
00
50

25
25
25
25
25
25
25
25
25
21
96
71
46

46
96
86

<---RIGHTSIDE---->
PASSIVE

ACTIVE
(PSF)
Q.

(ORI W)

(PSF

)

Q.

(ORI W)



.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50

313.
375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

Stage 2 - 1.3.o0ut
Q.

()

1538.
1571.
1604.
1637.
1702.
1768.
1833.
1899.

OO0 OOOOOO

OO0 0O OOOO

OO0 0O DD OOOO

OO0 0PI

()

1538.
1571.
1604.
1604.
1637.
1669.
1702.
1768.
1833.
1899.
1964.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE:

20-AUGUST-2018

I.--HEADING

"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

BY CLASSICAL METHODS

3k >k >k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

* COMPLETE OF RESULTS FOR
* ANCHORED WALL DESIGN
* BY FIXED EARTH METHOD

*
*
*

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

Page 8

TIME:

13:02:21



'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 7133. (LB))

ELEVATION

(FT)

4.50 0

3.50 1

2.50 8

1.50 2

0.50 6
-0.50 1
-1.50 2
-2.50 3
-3.00+ 4
-3.00- 4
-3.50 1
-4.50 -3.
-5.50 -7.
-6.50 -1.
-7.50 -1.
-8.50 -1.
-9.50 -1.
-10.00 -1.
-10.50 -1.
-11.50 -1.
-12.50 -1.
-13.50 -1.
-14.50 -1.
-15.00 -9.
-15.50 -7.
-16.00+ -5.
-16.00- -5.
-16.50 -2.
-17.00 -6.
-17.50 1
-18.50 4
-19.50 7
-20.50 9
-21.50 1
-22.50 1
-23.50 8
-24.00 7
-24.50 6
-25.50 3
-26.50 5
-27.50 0

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.7670E+03

1051E+03
4148E+03
1099E+04
4097E+04
6344E+04
7778E+04
8171E+04
8339E+04
7995E+04
6745E+04
4589E+04
1526E+04
6546E+03
5569E+03
2325E+03
2325E+03
8753E+03
8431E+02

.3323E+03
.8093E+03
.4905E+03
.3101E+03
.0203E+04
.0103E+04
.9454E+03
.9634E+03
.7769E+03
.9685E+03
.1599E+02
. O00OE+00

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
1758.
-5375.
-5133.
-4601.
-4008.
-3351.
-2633.
-1851.
-1008.
-562.
-109.
797.
1703.
2610.
3516.
3969.
4422.
4875.
4875.
4551.
4210.
3853.
3090.
2261.
1367.
407.
-618.
-1709.
-2194.
-2528.
-3110.
-3816.
-3920.

Page 9

Stage 2 - 1.3.o0ut

SCALED

DEFLECTION

-1.
-9.

O NPFUORNOIOFRRFEPNWRAUITUOOOAOANNOOLOLLOULOWUXONOTULPANOOOO®

(LB-IN"3)
1318E+09
8376E+08
.3567E+08
.8742E+08
.3865E+08
.8870E+08
.3645E+08
.0262E+07
.000OE+00
.000OE+00
.1908E+07
.4695E+08
.0670E+08
.5373E+08
.8169E+08
.8539E+08
.6096E+08
.8737E+08
.0594E+08
.1936E+08
.0182E+08
.5547E+08
.8404E+08
.4051E+08
.9282E+08
.4188E+08
.4188E+08
.8868E+08
.3422E+08
.7947E+08
.7246E+08
.7364E+08
.8765E+08
.1761E+08
.5057E+07
.9811E+07
.8124E+07
.8695E+06
.5537E+06
.6622E+03
.000OE+00

NET

PRESSURE
(PSF)

Q.
62.

125

187.
250.
312.

375

437.
468.
468.
500.
562.

625

687.
750.
812.

875

906.
906.
906.
906.
906.
906.
906.
906.
906.

-632
-664
-697
-730
-795
-861
-926
-992
-1057
-1123
-816
-520
-643
-769
-786

00
50
.00
50
00
50
.00
50
75
75
00
50
.00
50
00
50
.00
25
25
25
25
25
25
25
25
25
.21
.96
.71
.46
.96
.46
.96
.46
.96
.46
.76
.15
.55
.75
.70



Stage 2 - 1.3.o0ut

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50

WATER
PRESSURE

(PSF)
0.
63.
125.
188.
250.
313.
375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

PASSIVE
(PSF)
Q.

OO0 0PI

()

1538.
1571.
1604.
1637.
1702.
1768.
1833.
1899.
1964.
2030.

<----LEFTSIDE

Page 10

ACTIVE
(PSF)
Q.

OO0

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

P0G

PASSIVE
(PSF)
Q.

OO0 DD OOOOO

()

1538.
1571.
1604.
1604.
1637.
1669.
1702.
1768.
1833.
1899.
1964.
2030.
2095.



Stage 2 - 1.3.o0ut

-24.00 906. 1723. 0 0 1841.
-24.50 906. 1426. 0 0 1595.
-25.50 906. 1550. 0 0 1715.
-26.50 906. 1676. 0 0 1840.
-27.50 906. 1803. 0 0 1965.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:02:23

3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk 3k 3k 3k ok sk sk sk Sk sk sk sk sk sk sk sk sk sk ok

* PRELIMINARY DESIGN DATA FOR *

* FREE EARTH DESIGN IN CLAY *
K ok oK K ok ok K ok ok Kk ok K ok K K ok oK K ok ok Kk ok Kk ok K ok

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--DESIGN PARAMETERS

WALL HEIGHT RATIO (ALPHA) = 0.79
ANCHOR HEIGHT RATIO (BETA) = 0.29
STABILITY NUMBER = 11.74

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)

PZ40 60.70 490.80 24000.00 2.90E+07

PZ38 46.80 280.80 24000.00 2.90E+07

PZ35 48.50 361.20 24000.00 2.90E+07

PZ32 38.30 220.40 24000.00 2.90E+07

Pz27 30.20 184.20 24000.00 2.90E+07

PZ22 18.10 84.40 24000.00 2.90E+07

Page 11



Stage 2 - 1.3.o0ut
PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07

III.--PRELIMINARY DESIGN DATA

SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H"4/EI) REDUCTION COEF. TO FREE EARTH MOMENT

PZ40 -4.50 1.0 (***) 5.34
PZ38 -4.26 1.0 (***) 4.12
PZ35 -4.37 1.0 (***) 4.27
PZ32 -4.16 1.0 (***) 3.37
PZ27 -4.08 1.0 (***) 2.66
Pz22 -3.74 1.8 (***) 1.59
PLZ25 -4.16 1.0 (***) 2.89
PLZ23 -4.12 1.8 (***) 2.66

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.

Page 12



Stage 2 - 1.0.dat
'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 2 - 1.0
CONTROL ANCHORED DESIGN 1.00 1.00
WALL 4.5 -3
SURFACE RIGHTSIDE 2 e -15

200 -15
SURFACE LEFTSIDE 2 0 -16
200 -16

SOIL RIGHTSIDE STRENGTHS 6
128 128 0 1000 -24 0
122 122 30 0 %) 0 -28 0

(W]
(O]

125 125 0 1500 0 0 -37 ©
118 118 0 1050 (4] 0 -41 ©
132 132 0 2200 0 0 -52 @
132 132 0 2200 0 0

SOIL LEFTSIDE STRENGTHS 6
128 128 0 1000 0 %) -24 0@

122 122 30 0 0 0 -28 0

125 125 0 1500 0 0 -37 ©
118 118 0 1050 0 0 -41 ©
132 132 0 2200 (4] 0 -52 ©
132 132 0 2200 0 0

WATER ELEVATIONS 62.5 4.5 -10

FINISHED

Page 1



Stage 2 - 1.0.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:03:24

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *
Hok KKK KKK KKK KK

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.00

|
=
(&)
(W]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

4.50 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -15.00

200.00 -15.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -16.00

200.00 -16.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)
128.00 128.00 0.00 1000.00 0.00 0.00 -24.00 0.00 DEF DEF

Page 1



Stage 2 - 1.0.o0ut
122.00 122.00 30.00 0.00 0.00 0.00 -28.00 0.00 DEF DEF
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 ©0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

ANGLE OF ANGLE OF <-SAFETY->

SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)

128.00 128.00 0.00 1000.00 0.00 0.00 -24.00 ©0.00 DEF DEF
122.00 122.00 30.00 0.00 0.00 0.00 -28.00 0.00 DEF DEF
125.00 125.00 0.00 1500.00 0.00 0.00 -37.00 ©0.00 DEF DEF
118.00 118.00 0.00 1050.00 0.00 0.00 -41.00 0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 -52.00 ©0.00 DEF DEF
132.00 132.00 0.00 2200.00 0.00 0.00 DEF DEF
VI.--WATER DATA
UNIT WEIGHT = 62.50 (PCF)

RIGHTSIDE ELEVATION = 4.50 (FT)
LEFTSIDE ELEVATION -10.00 (FT)
NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 20-AUGUST-2018 TIME: 13:03:35

5 ok oK ok oK K ok ok K ok ok K ok ok K ok ok K K ok K ok K
* SOIL PRESSURES FOR *
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IT.--SOIL PRESSURES

I.--HEADING
"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

*  ANCHORED WALL DESIGN

Stage 2 - 1.0.o0ut

*

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk 3k 3k ok ok sk sk k sk sk sk sk k

'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

ELEV.

(FT)

1 1

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
468.
500.
562.
625.
687.
750.
812.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

0

WWWwwwuwwwuwwwwourouTouTooouo o 1o v

<---LEFTSIDE--->
PASSIVE
(PSF)

Q.

(]
U0 O O 00000000000

N
(o]
(]
(O]

2032.
2065.

OO0

0

ACTIVE
(PSF)

0.

OO0 OTOOOOOOGOOGOOO®
[ R ORI R RN RN RO RN RO RN R RO R RBEORT R RN RO R RN B OB RN O RN W)

0

(SOIL + WATER)

ACTIVE
(PSF)

0.

62.
125.
187.
250.
312.
375.
437.
468.
500.
562.
625.
687.
750.
812.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
-1093.
-1126.
-1159.
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0

WU WWWwwWwwWwwwwwwourovuouooouiouTo uiito uv

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

O OO0 OOPFOOOOOOPOOOOGOO®
OO0 OOOOOOGOOOOO®

0

PASSIVE
(PSF)

Q.

(O]
OWUITUTN OO OO

2000.
2032.
2065.
2065.
2098.
2131.

OO OO OOTODOIOOOOOOOOOOOS

0



-17.
-18.
-19.
-20.
-21.
-22.
-23.
-24.
-24.
-25.
-26.
-27.
-28.
-28.
-29.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-41.
-42.
-43.
-44.
-45.
-46.
-47.
-48.
-49.
-50.
-51.
-52.
-52.
-53.
-54.
-55.
-56.
-57.
-58.
-59.

vuvuvuuiuiuiuiuuouvTuUTuUTuTuTuTuuuuuo vTUTuTu o vVTUTuUTuUTUTUTUTULTUTO VTUTUTUTO® Ul ulululul ot

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwwwuwuwwuwwuwwuwwuwwuwwwwwwwwww

2098.
2163.
2229.
2294.
2360.
2425.
2491.
2238.
1986.
2085.
2211.
2360.
3124.
3860.
3922.
3978.
4022.
4072.
4135.
4197.
4260.
4322.
3898.
3472.
3528.
3583.
3639.
4830.
6024.
6077.
6131.
6200.
6270.
6339.
6409.
6478.
6548.
6617.
6687.
6721.
6756.
6826.
6895.
6965.
7034.
7104.
7173.
7243.

OUIOUIOUIOUINOUIOUIOUIOUIR,R WUNMNPOUPROUNNNNNNUVIOOOWROUVRE,PDA,OWODWOOWOK W

O OO0 OOELIIOOLDIEOLLNIIEOOLIOEOOOODOOOOOOOOOOOOGOOO®
O OO0 DTDTIIOTDINIIDNDITIEDTIIITOOTEDIIEOODIOOIEOOOIOOPEOOOOOOOOOO®

Stage 2 - 1.0.o0ut
-1192.
-1257.
-1323.
-1388.
-1454.
-1519.
-1585.
-1331.
-1080.
-1179.
-1305.
-1454.
-2217.
-2954.
-3016.
-3072.
-3116.
-3166.
-3229.
-3291.
-3354.
-3416.
-2992.
-2566.
-2622.
-2677.
-2733.
-3923.
-5118.
-5171.
-5224.
-5294.
-5363.
-5433,
-5502.
-5572.
-5641.
-5711.
-5780.
-5815.
-5850.
-5919.
-5989.
-6058.
-6128.
-6197.
-6267.
-6336.

NN NDNNDNMNNNMNMUNDNMNNDNONMNDNMNMNMNOONMUOUROOROOPUVIOUVIOUVTWOUIOOOO PR, WNMNNNOUVUIOUVIOUTO®
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O OO0 OTEDTIIOTDINIIOOTDIIEDTLIIIOOTEDIOIEOODLIOIEOOIOOPEOOOOOOOOOO®
OO0 OO0 DO OOOOOOOGOOGOOO®

2163.
2229.
2294.
2360.
2425.
2491.
2556.
2390.
2222.
2308.
2428.
2572.
3262.
3925.
3988.
4048.
4091.
4138.
4200.
4263.
4325.
4388.
3964.
3538.
3593.
3649.
3704.
4895.
6090.
6157.
6211.
6266.
6335.
6405.
6474.
6544.
6613.
6683.
6752.
6787.
6822.
6891.
6961.
7030.
7100.
7169.
7239.
7308.

UTOUIOUIOUIONUIOUIOUIOUI®OROONUOUPRL,OPRARNNMNNNNNOOOWONWOUONORUOWWOL WO WO



-60.5 906.3
-61.5 906.3
-62.5 906.3
-63.5 906.3
-64.5 906.3
-65.5 906.3
-66.5 906.3
-67.5 906.3
-68.5 906.3
-69.5 906.3
-70.5 906.3
-71.5 906.3
-72.5 906.3
-73.5 906.3
-74.5 906.3
-75.5 906.3
-76.5 906.3
-77.5 906.3
-78.5 906.3

7312.
7382.
7451.
7521.
7590.
7660.
7729.
7799.
7868.
7938.
8007.
8077.
8146.
8216.
8285.
8355.
8424.
8494.
8563.

UTO UITOUTOUVUTOUVUITO VIO VIO UVTO V1o U

Stage 2 - 1.0.o0ut
-6406.
-6475.
-6545.
-6614.
-6684.
-6753.
-6823.
-6892.
-6962.
-7031.
-7101.
-7170.
-7240.
-7309.
-7379.
-7448.
-7518.
-7587.
-7657.

OO OO OOTOOIOOOOOOOOO®
OO OO OOPODTOIOOPOOOOOO®
N NN NDNDMNNDNNMNNDNMNMNDNNDNDNNDNDNDNDNMDNDN

O OO OOPODOIOPFOOOOOO®
OO OO0 OOOOIOOOOOOOO®

7378.
7447.
7517.
7586.
7656.
7725.
7795.
7864.
7934.
8003.
8073.
8142.
8212.
8281.
8351.
8420.
8490.
8559.
8629.

OQUIOUIOUIOUITOUITOUVTOUVUIOUITO UTE®

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 20-AUGUST-2018

I.--HEADING

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk sk sk ok ok skosk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
K3k ok oK ok oK K ok oK Kok ok Kk ok K ok K ok oK Kk ok Kk

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

II.--SUMMARY

TIME:

13:03:36

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

Page 5



Stage 2 - 1.0.o0ut

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD FREE EARTH
WALL BOTTOM ELEVATION (FT) -19.77
PENETRATION (FT) 3.77
MAXIMUM BENDING MOMENT (LB-FT) -2.0567E+04
AT ELEVATION (FT) -10.94
MAXIMUM SCALED DEFLECTION (LB-IN”3): -1.1970E+09
AT ELEVATION (FT) : 4.50
ANCHOR FORCE (LB) 7.4182E+03

NOTE:

DIVIDE SCALED DEFLECTION MODULUS OF

ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

FIXED EARTH

-24.00
8.00

-1.5937E+04
-10.26

-8.6563E+08
4.50

6.8089E+03

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE: 20-AUGUST-2018

BY CLASSICAL METHODS

3k >k >k >k >k 3k 5k 5k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k >k %k %k % %

* COMPLETE OF RESULTS FOR *

*

ANCHORED WALL DESIGN

*

* BY FREE EARTH METHOD *

3k >k >k >k >k 5k 5k 3k 3k 3k 3k >k >k >k %k %k >k 5k 5k 5k 3k %k %k %k %k %k % %

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--RESULTS (ANCHOR FORCE= 7418. (LB))

BENDING SCALED

ELEVATION MOMENT SHEAR DEFLECTION
(FT) (LB-FT) (LB) (LB-IN"3)
4.50  ©.0000E+00 0. -1.1970E+09
3.50  1.0417E+01 31. -1.0402E+09
2.50  8.3333E+01 125. -8.8346E+08
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TIME: 13:03:36

NET
PRESSURE
(PSF)
.00
62.50
125.00



.50
.50
.50
.50
.50
.00+
.00-
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00
.50
.00+
.00-
.50
.00
.50
.50
.50
.77

NOTE:

.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.6242E+03
.5335E+03
.1288E+03
.2099E+04
.5382E+04
.7915E+04
.9635E+04
.0171E+04
.0481E+04
.0423E+04
.9458E+04
.7587E+04
.4810E+04
.3082E+04
.1127E+04
.9453E+03
.9453E+03
.7886E+03
.9135E+03
.3282E+03
.0598E+03
.8851E+01
. O00OE+00

Stage 2 - 1.0.o0ut

281.
500.
781.
1125.
1531.
1758.
-5660.
-5418.
-4887.
-4293.
-3637.
-2918.
-2137.
-1293.
-848.
-395.
512.
1418.
2324.
3230.
3683.
4137.
4590.
4590.
4035.
3463.
2875.
1651.
360.
Q.

-7.
-5.
-4.
-2.
-8.
. O00OE+00
.0000E+00
.6243E+07
.5970E+08
.2714E+08
.8062E+08
.1329E+08
.1949E+08
.9485E+08
.1999E+08
.3641E+08
.4271E+08
.1385E+08
.5149E+08
.5887E+08
.0265E+08
.4079E+08
.7413E+08
.7413E+08
.0361E+08
.3014E+08
.5454E+08
.9955E+08
.2543E+07
. O00OE+00

O PR WPAUITUVITUTOAONNOOOOLVOLOVOWVOKKONURAANOOOO®

2652E+08
6907E+08
1042E+08
4949E+08
4607E+07

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)
4.50

.50

.50

.50

.50

.50

OO0 R NMNW

WATER
PRESSURE
(PSF)

Q.
63.
125.
188.
250.
313.

<----LE
PASSIVE

(PSF)
0.

OO0

FTSIDE---
ACTIVE

(PSF)

Q.

Page 7

OO0

187.
250.
312.
.00
437.
468.
468.
500.
562.
.00
687.
750.
812.
.00
906.
906.
906.
906.
906.
906.
906.
906.
906.
.75

375

625

875

-1093

-1126.
-1159.
-1192.
-1257.
.00
-1340.

-1323

50
00
50

50
75
75
00
50

50
00
50

25
25
25
25
25
25
25
25
25

50
25
00
50

72

<---RIGHTSIDE---->
PASSIVE

ACTIVE
(PSF)
Q.

OCO0O00O0®

(PSF

)

0.

OO0



.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50

375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

Stage 2 - 1.0.o0ut
Q.

N
(o]
(o]
[

2033.
2066.
2098.
2164.
2229.
2295.

OO0 DD

OO0

OO0 0PI OOOOOOODOGOOGOOO®

OO0

N DN
[
w o
woo

2066.
2066.
2098.
2131.
2164.
2229.
2295.
2360.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE:

20-AUGUST-2018

I.--HEADING

"COLORADO RIVER - EAST BRACED COFFERDAM DESIGN

BY CLASSICAL METHODS

3k >k >k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

* COMPLETE OF RESULTS FOR
* ANCHORED WALL DESIGN
* BY FIXED EARTH METHOD

*
*
*

3k >k >k >k >k 3k 5k 3k 3k 3k 3k >k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

Page 8

TIME:

13:03:36



ELEVATION

(FT)
4.50 0
3.50 1
2.50 8
1.50 2
0.50 6
-0.50 1
-1.50 2
-2.50 3
-3.00+ 4
-3.00- 4
-3.50 1
-4.50 -2.
-5.50 -6.
-6.50 -9.
-7.50 -1.
-8.50 -1.
-9.50 -1.
-10.00 -1.
-10.50 -1.
-11.50 -1.
-12.50 -1.
-13.50 -1.
-14.50 -7.
-15.00 -5.
-15.50 -3.
-16.00+ -1.
-16.00- -1.
-16.50 1
-17.00 3
-17.50 5
-18.50 8
-19.50 1
-20.50 1
-21.50 9
-22.50 6
-23.50 2
-24.00 0
NOTE:

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.9289E+03

6196E+03
6055E+03
9665E+03
2640E+04
4563E+04
5674E+04
5906E+04
5912E+04
5244E+04
3670E+04
1190E+04
8034E+03
7704E+03
5108E+03
0246E+03
0246E+03

.4368E+03
.6166E+03
.5065E+03
.3842E+03
.0004E+04
.0302E+04
.2103E+03
.6650E+03
.6002E+03
. O00OE+00

DIVIDE SCALED

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
1758.
-5051.
-4809.
-4278.
-3684.
-3028.
-2309.
-1528.
-684.
-239.
215.
1121.
2027.
2933.
3840.
4293.
4746.
5199.
5199.
4644 .
4072.
3485.
2260.
970.
-386.
-1807.
-3294.
-4846.
-5573.

Stage 2 - 1.0.o0ut
II.--RESULTS (ANCHOR FORCE= 6809. (LB))

SCALED

DEFLECTION

-8.
-7.
-6.
-5.

OrRrhANUVIRRLRNMNNMNWWWMAMPMNUUUOOTOO OO OOOOOUPA, WEFROOO®

(LB-IN"3)
6563E+08
5306E+08
4046E+08
2770E+08
.1443E+08
.9997E+08
.8321E+08
.2516E+07
.000OE+00
.000OE+00
.4174E+07
.9402E+08
.1943E+08
.3351E+08
.3046E+08
.0569E+08
.5586E+08
.7090E+08
.7908E+08
.7493E+08
.4457E+08
.9071E+08
.1765E+08
.7569E+08
.3124E+08
.8529E+08
.8529E+08
.3889E+08
.9310E+08
.4886E+08
.6817E+08
.0180E+08
.2518E+07
.0839E+07
.8664E+06
.9223E+05
.0000E+00

DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

Page 9

NET

PRESSURE
(PSF)

Q.
62.

125

187.
250.
312.

375

437.
468.
468.
500.
562.

625

687.
750.
812.

875

906.
906.
906.
906.
906.
906.
906.
906.
906.

-1093
-1126
-1159
-1192
-1257
-1323
-1388
-1454
-1519
-1585
-1332

00
50
.00
50
00
50
.00
50
75
75
00
50
.00
50
00
50
.00
25
25
25
25
25
25
25
25
25
.75
.50
.25
.00
.50
.00
.50
.00
.50
.00
.69



Stage 2 - 1.0.o0ut

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00

WATER
PRESSURE

(PSF)
0.
63.
125.
188.
250.
313.
375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

PASSIVE
(PSF)
Q.

OO0 0PI

N
(o]
(o]
[

2033.
2066.
2098.
2164.
2229.
2295.
2360.
2426.
2491.
2238.

<----LEFTSIDE

Page 10

ACTIVE
(PSF)
Q.

OO0

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

OO0 DD

PASSIVE
(PSF)
Q.

OO0 OOOOOO

N DN
[
w o
woo

2066.
2066.
2098.
2131.
2164.
2229.
2295.
2360.
2426.
2491.
2557.
2390.



Stage 2 - 1.0.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS
DATE: 20-AUGUST-2018

3k 3k 3k 3k 3k 3k sk 3k 3k sk sk sk sk 3k 3k 3k ok sk sk sk Sk sk sk sk sk k sk sk sk sk ok

* PRELIMINARY DESIGN DATA FOR *

* FREE EARTH DESIGN IN CLAY *
5 ok ok K ok ok K ok ok K ok ok K ok K K ok oK ok ok Kk ok Kk ok Kk

I.--HEADING

'COLORADO RIVER - EAST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--DESIGN PARAMETERS

WALL HEIGHT RATIO (ALPHA) = 0.84
ANCHOR HEIGHT RATIO (BETA) = 0.31
STABILITY NUMBER = 15.27

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

TIME: 13:03:38

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)
PZ40 60.70 490.80 24000.00 2.90E+07
PZ38 46.80 280.80 24000.00 2.90E+07
PZ35 48.50 361.20 24000.00 2.90E+07
PZ32 38.30 220.40 24000.00 2.90E+07
Pz27 30.20 184.20 24000.00 2.90E+07
PZ22 18.10 84.40 24000.00 2.90E+07
PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07
III.--PRELIMINARY DESIGN DATA
SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H"4/ET) REDUCTION COEF. TO FREE EARTH MOMENT
PZ40 -4.61 1.0 (***) 5.90
PZ38 -4.37 1.0 (***) 4.55

Page 11



Stage 2 - 1.0.o0ut

PZ35 -4.48 1.0 (***) 4.72
PZ32 -4.27 1.8 (***) 3.72
PZ27 -4.19 1.0 (***) 2.94
PZ22 -3.85 1.8 (***) 1.76
PLZ25 -4.27 1.0 (***) 3.19
PLZ23 -4.23 1.8 (***) 2.94

*** REDUCTION NOT APPLICABLE DUE TO ALPHA GREATER THAN ©.8.
*** REDUCTION NOT APPLICABLE DUE TO BETA GREATER THAN 0.3.

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.

Page 12



Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

East Side
Stage 2
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

20183.4 ftib/ft
1660.7 psf
754.4 psf

-4.09
7.07
7.07

Stage 2 - Tip and Moment only

+19.50 ft

7373.5 Ib/ft +12.00 ft--

#5.00 ft === - mmmommmommsonooe oo —WL----

+20+
7777777777777777777777777777777777 +19.50 ft

0.00 ft 0
clay 1 (ft

07 ft L

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.
' TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 1.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
DeS'gge? ?tgge 2 Surcharge = 0.0psf Depth Of Passive Water = +5.00ft Minimum Fluid Density = 31.80pcf
er. 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) Ca (psf)| ¢ (°) | & (°) Ka Kac Kp Kpc
b Works: Eemlp"fgry 0.00]clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; Ngfggssure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|0.43 (0.56)| 0.00 (0.00) 3.00 0.00
¥Oe: Free Earth Support 13.00 | clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 2 Tio and M ol 22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age < - Tip and vioment only 26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50|2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00/clay 1 128.00| 65.50| 1000.1 (769.3) 0.0] 0.0] 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0(30.0| 0.0 0.43 0.00| 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50(1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 00 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50|2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in%ft) (psi) |(in¥ft)|  (ftib/ft) (in) [@in?ft)|(Ib/ft)|  (fy | (ft) | (ft)
3.04E+07 19.50(6.07| 26.57

Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 906.0 psf 1.00
4+12.00| Waler 7373.5 Bending Moment | 20183.4 ftlb/ft -4.09
Shear Force 5616.6 Ib/ft -12.00

&> | SupportlT, v2.35

© 1997 - 2014, GTSoft Ltd.
= TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




Shear Force (Ib/ft

-6

SupportIT, v2.35

el/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org
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Pressure (psf

-16

-20

East Side

Title: Colorado River Flood Gate -
Designer: Stage 2

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

d (ft)

1.00
-4.09
-12.00

Maximum

906.0 psf
20183.4 ftlb/ft
5616.6 Ib/ft

O
O
&

Stage 2 - Tip and Moment only




Title: Colorado River Flood Gate -
East Side
Designer: Stage 2
Ref: 1.3
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 2 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00f 906.01-13565.0 3728.3 2.37| -1183.7| -5305.5 3124.7 4.75| -1489.7| -1214.0 1228.4
0.05| 906.01-13421.4 3768.4 2.42| -1192.2| -5126.9 3045.7 4.80| -1495.4| -1167.1 1205.7
0.10| 906.0}-13203.2 3828.6 2.47| -1196.6| -5010.5 2992.8 4.85| -1501.0| -1121.0 1182.9
0.15 906.01-13055.7 3868.7 2.53| -1200.7| -4896.0 2939.6 4.90| -1506.7| -1075.8 1160.0
0.20| 906.0|-12906.7 3908.8 2.58| -1209.2| -4783.6 2886.1 4.95| -1515.2| -1009.6 1125.6
0.25 906.01-12680.4 3969.0 2.63| -1217.7| -4618.9 2805.4 5.00( -1520.9] -966.6 1102.5
0.30| 906.0}-12527.5 4009.1 2.68| -1223.4| -4511.6 2751.3 5.05| -1526.5| -924.5 1079.3
0.35 906.0}-12373.1 4049.3 2.73| -1229.0| -4406.5 2696.9 5.10| -1535.0| -862.9 1044.4
0.40| 906.0[-12217.2 4089.4 2.78| -1237.5| -4252.7 2614.9 5.15| -1540.7] -823.0 1021.0
0.45 906.01-11980.5 4149.6 2.83| -1243.2| -4152.8 2559.9 5.20| -1546.4| -784.1 997.5
0.51| 906.01-11820.7 4189.7 2.88| -1248.9| -4055.0 2504.7 5.25| -1552.0 -746.0 973.9
0.56| 906.01-11659.4 4229.8 2.93| -1254.5| -3959.3 2449.2 5.30| -1560.5| -690.5 938.4
0.61| 906.0[-11414.5 4290.0 2.98| -1263.0| -3819.8 2365.5 5.35| -1566.2| -654.7 914.6
0.66| 906.01-11249.3 4330.1 3.03| -1268.7| -3729.4 2309.4 5.40| -1571.9] -619.8 890.7
0.71| 906.01-11082.6 4370.2 3.08| -1274.4| -3641.3 2253.0 5.45| -1580.4| -569.2 854.8
0.76| 906.0-10914.4 4410.4 3.13| -1282.9| -3513.1 2168.0 5.50| -1586.0| -536.6 830.7
0.81| 906.0|-10659.1 4470.5 3.18| -1288.5| -3430.4 2111.0 5.56| -1591.7| -504.9 806.5
0.86| 906.01-10487.0 4510.7 3.23| -1294.2| -3349.8 2053.7 5.61| -1597.4| -474.2 782.3
0.91| 906.0-10313.4 4550.8 3.28| -1299.4| -3271.5 1996.2 5.66| -1605.9] -429.8 745.7
0.96| 906.0-10050.0 4611.0 3.33| -1305.5| -3158.2 1909.6 5.71| -1611.5] -401.4 721.2
1.01| -1010.9| -9872.5 4608.6 3.38| -1314.0| -3085.0 1889.6 5.76| -1617.2| -373.9 696.7
1.06| -1016.5| -9695.9 4563.8 3.43| -1319.7| -3012.6 1869.6 5.81| -1622.9| -347.4 672.0
1.11] -1022.2| -9521.0 4518.6 3.48| -1328.2| -2905.5 1839.4 5.86| -1631.4| -309.4 634.9
1.16| -1030.7| -9262.0 4450.3 3.54| -1333.9| -2835.0 1819.1 5.91| -1637.0] -285.2 610.1
1.21| -1036.4| -9091.5 4404 .4 3.59| -1339.5| -2765.3 1798.8 5.96| -1642.7) -262.0 585.1
1.26| -1042.0| -8922.8 4358.4 3.64| -1345.2| -2696.4 1778.4 6.01| -1651.2| -229.0 547.5
1.31| -1047.7| -8755.8 4312.0 3.69| -1353.7| -2594.6 1747.6 6.06| -1656.9] -208.3 522.4
1.36| -1056.2| -8508.7 42421 3.74| -1359.4| -2527.6 1726.9 6.11| -1662.5| -188.4 497 1
1.41| -1061.9| -8346.2 41951 3.79| -1365.0| -2461.5 1706.2 6.16| -1668.2| -169.6 471.8
1.46| -1067.5| -8185.5 4147.9 3.84| -1373.5| -2363.8 1674.9 6.21| -1676.7| -143.1 433.6
1.52| -1076.0| -7947.9 4076.6 3.89| -1379.2| -2299.7 1654.0 6.26| -1682.4| -126.7 408.1
1.57| -1081.7| -7791.8 4028.8 3.94| -1384.9| -2236.3 1633.0 6.31| -1688.0f -111.3 382.4
1.62| -1087.4| -7637.5 3980.7 3.99| -1390.5| -2173.8 1611.9 6.36| -1696.5| -90.0 343.8
1.67| -1093.0| -7485.1 3932.3 4.04| -1399.0| -2081.6 1580.0 6.41| -1702.2] -77.0 318.0
1.72| -1101.5| -7259.9 3859.3 4.09| -1404.7| -2021.1 1558.7 6.46| -1707.9] -65.1 292.0
1.77| -1107.2| -7112.1 3810.4 4.14| -1410.4| -1961.4 1537.3 6.52 -1713.5| -54.1 266.0
1.82| -1112.9| -6966.2 3761.1 4.19| -1416.0| -1902.6 1515.8 6.57| -1722.0 -39.5 226.8
1.87| -1121.4| -6751.0 3686.8 4.24| -1424.5| -1815.8 1483.4 6.62| -1727.7) -31.1 200.6
1.92| -1127.0| -6609.8 3637.0 4.29| -1430.2| -1759.1 1461.6 6.67| -1733.4| -23.6 174.2
1.97| -1132.7| -6470.6 3586.9 4.34| -1435.9| -1703.1 1439.8 6.72| -1741.9] -143 134.6
2.02| -1138.4| -6333.3 3536.6 4.39| -1444.4| -1620.8 1407.0 6.77| -1747.5 -94 108.1
2.07| -1146.9| -6131.0 3460.6 4.44| -1450.0| -1567.0 1385.0 6.82| -1753.2 -5.5 81.4
2.12] -1152.5| -5998.6 3409.6 4.49| -1455.7| -1514.0 1362.9 6.87| -1758.9 -2.7 54.7
2.17| -1158.2| -5868.1 3358.4 4.55| -1461.4| -1461.9 1340.7 6.92| -1767.4 -0.3 14.5
2.22| -1166.7| -5676.1 3281.0 4.60| -1469.9| -1385.3 1307.2 6.97| -1773.0 0.0 0.0
2.27| -1172.4| -5550.5 3229.2 4.65| -1475.5| -1335.3 1284.8 7.02| -1778.7 0.0 0.0
2.32] -1178.0] -5427.0 31771 4.70] -1481.2| -1286.1 1262.3 7.07| -1781.5 0.0 0.0
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Title: Colorado River Flood Gate -
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Ref: 1.3
Page: 5

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

Stage 2 - Tip and Moment only
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Title: Colorado River Flood Gate -

East Side
Designer: Stage 2
Ref: 1.0
Page: 1
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Maximum d (ft)
O 19864.2ftlb/ft| -4.17
A 1590.6 psf 5.95
A 684.4 psf 5.95

Stage 2 - Wales only

+19.50 ft

7328.9 Ib/ft +12.00 ft--

#5.00 ft -~ - --mmm oo —WL----

+20-
—————————————————————————————————— +19.50 ft

0.00 ft

95 ft :
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 1.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
DeS'gge? ?tgge 2 Surcharge = 0.0psf Depth Of Passive Water = +5.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
Arﬁzlsyusrl‘; Ngfggssure 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
Toe: Free Earth Support 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Stage 2 . Wal | 22.00|clay 3 118.00| 55.50| 1050.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age < - Vvales only 26.00|clay 4 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
37.00|clay 5 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in“/ft) (psi) |(in®ft)|  (ftib/ft) @(in) |@n2/f)| (bt (/) | (/) | (Ft)
3.04E+07 19.50(4.95| 25.45

Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 906.7 psf -4.99
+12.00| Waler 7328.9 Bending Moment | 19864.2 ftlb/ft -4.17
Shear Force 5562.6 Ib/ft -12.00
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 2
Ref: 1.0
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 2 - Wales only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 906.5|-12054.9 3794.2 2.00| -1597.4| -3979.0 3167.8 3.99| -1852.6| -673.4 731.8
0.04| 906.5]-11895.4 3832.6 2.04| -1602.8| -3846.9 3099.8 4.04| -1858.1| -642.9 715.6
0.08| 906.5-11734.3 3871.1 2.08| -1608.3| -3717.6 3031.7 4.08| -1863.5| -613.0 699.3
0.13| 906.5-11571.6 3909.5 2.12| -1613.7| -3591.2 2963.3 4.12| -1868.9| -583.9 683.0
0.17| 906.5|-11407.3 3948.0 2.17| -1619.1| -3467.7 2894.7 4.16| -1874.4| -555.4 666.7
0.21| 906.5-11241.3 3986.4 2.21| -1624.6| -3347.1 2825.8 4.21| -1879.8| -527.6 650.3
0.25 906.5-11073.8 4024.9 2.25| -1630.0| -3229.3 2756.7 4.25| -1885.2| -500.6 633.8
0.30| 906.5]-10904.6 4063.3 2.29| -1635.4| -3114.4 2687.4 4.29| -1890.7| -4741 617.3
0.34| 906.5|-10733.8 4101.8 2.34| -1640.8| -3002.5 2617.9 4.33| -1896.1| -448.4 600.8
0.38| 906.5]-10561.5 4140.2 2.38| -1646.3| -2893.4 25481 4.38| -1901.5| -423.4 584.2
0.42| 906.5-10387.5 4178.7 2.42| -1651.7| -2787.3 2478.1 4.42| -1907.0] -399.1 567.6
0.47| 906.5-10211.8 42171 2.46| -1657.1| -2684.2 2407.9 4.46| -1912.4| -375.5 550.9
0.51| 906.5|-10034.6 4255.6 2.51| -1662.6| -2583.9 2337.4 4.50| -1917.8| -352.6 534.2
0.55| 906.5| -9855.8 4294.0 2.55| -1668.0| -2486.7 2266.7 4.55| -1923.2| -330.3 517.4
0.59| 906.5| -9675.3 4332.5 2.59| -1673.4| -2392.4 2195.8 4.59| -1928.7| -308.8 500.6
0.64| 906.5| -9493.3 4370.9 2.63| -1678.9| -2301.0 2124.7 4.63| -1934.1| -288.0 483.7
0.68| 906.5| -9309.6 4409.4 2.68| -1684.3| -2212.7 2053.3 4.67| -1939.5| -267.9 466.8
0.72| 906.5| -9124.3 4447.8 2.72| -1689.7| -2127.4 1981.7 4.72| -1945.0f -248.5 449.8
0.76| 906.5| -8937.4 4486.3 2.76| -1695.2| -2045.0 1909.8 4.76| -1950.4| -229.8 432.8
0.81| 906.4| -8748.9 4524.7 2.80| -1700.6| -1965.7 1837.7 4.80| -1955.8| -211.9 415.7
0.85 906.4| -8558.8 4563.1 2.85| -1706.0| -1889.4 1765.4 4.84| -1961.3| -194.6 398.6
0.89| 906.4| -8367.0 4601.6 2.89| -1711.4| -1816.1 1692.9 4.89 -1966.7| -178.1 381.4
0.93| 906.4| -8173.7 4640.0 2.93| -1716.9| -1745.9 1620.1 4.93| -1972.1| -162.3 364.2
0.98| 906.4| -7978.7 4678.5 2.97| -1722.3| -1678.7 1547 .1 4.97| -1977.6| -147.2 347.0
1.02| -1472.5| -7782.2 4666.5 3.02| -1727.7| -1614.6 1473.9 5.01| -1983.0] -132.8 329.7
1.06| -1477.9| -7587.2 4603.9 3.06| -1733.2| -1553.6 1400.5 5.06| -1988.4| -119.2 312.3
1.10| -1483.4| -7394.8 45411 3.10| -1738.6| -1495.7 1326.8 5.10( -1993.9] -106.2 295.0
1.15| -1488.8| -7205.0 4478.0 3.14| -1744.0| -1440.8 1252.9 5.14| -1999.3] -94.1 277.5
1.19| -1494.2| -7017.9 4414.6 3.19| -1749.5| -1389.0 1178.7 5.18| -2004.7] -82.6 260.0
1.23| -1499.6| -6833.5 43511 3.23| -1754.9| -1340.4 1104.3 5.23| -2010.1 -71.9 242.5
1.27| -1505.1| -6651.7 4287.3 3.27| -1760.3| -1294.9 1029.7 5.27| -2015.6| -61.9 224.9
1.32| -1510.5| -6472.6 4223.3 3.31| -1765.8| -1252.5 984.7 5.31| -2021.0f -52.7 207.3
1.36| -1515.9| -6296.2 41591 3.36| -1771.2| -1211.4 969.2 5.35| -2026.4| -441 189.6
1.40| -1521.4| -6122.5 4094.6 3.40| -1776.6| -1170.9 953.7 5.40( -2031.9] -36.4 171.9
1.44| -1526.8| -5951.5 4029.9 3.44| -1782.0| -1131.1 938.2 5.44| -2037.3] -29.4 154 .1
1.49| -1532.2| -5783.2 3964.9 3.48| -1787.5| -1091.9 922.6 5.48| -2042.7) -23.1 136.3
1.58| -1537.7| -5617.6 3899.8 3.53| -1792.9| -1053.4 906.9 5.52| -2048.2] -17.6 118.4
1.57| -1543.1| -5454.8 3834.4 3.57| -1798.3| -1015.5 891.3 5.57| -2053.6| -12.8 100.5
1.61| -1548.5| -5294.7 3768.8 3.61| -1803.8] -978.3 875.5 5.61| -2059.0 -8.8 82.5
1.66| -1554.0| -5137.4 3702.9 3.65| -1809.2| -941.7 859.7 5.65| -2064.5 -5.5 64.5
1.70| -1559.4| -4982.8 3636.8 3.70| -1814.6] -905.9 843.9 5.69| -2069.9 -3.0 46.5
1.74| -1564.8| -4831.0 3570.5 3.74| -1820.1] -870.6 828.0 5.74| -2075.3 -1.2 284
1.78| -1570.2| -4682.0 3504.0 3.78| -1825.5| -836.1 812.1 5.78| -2080.7 -0.2 10.2
1.83| -1575.7| -4535.8 3437.2 3.82| -1830.9] -802.2 796.1 5.82| -2086.2 0.0 0.0
1.87| -1581.1| -4392.4 3370.2 3.87| -1836.4| -769.0 780.1 5.86| -2091.6 0.0 0.0
1.91| -1586.5| -4251.8 3302.9 3.91| -1841.8] -736.5 764.1 5.91| -2097.0 0.0 0.0
1.95| -1592.0| -4114.0 3235.5 3.95| -1847.2] -704.6 747.9 5.95| -2099.8 0.0 0.0
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Title: Colorado River Flood Gate -

Designer:
Ref:
Page:
Date:

East Side
Stage 3
1.3

1

8.20.18

Works: Temporary

Pressure:
Analysis:

Coulomb
Net Pressure

Toe: Free Earth Support

Maximum

d (ft)

]
A
A

5827.9 ftlb/ft
1684.3 psf
465.5 psf

-1.42
7.45
7.45

Stage 3 - Tip and Moment only

Waler

Waler

+19.50 ft

3444 .4 |b/ft +12.00 ft

6757.3 Ib/ft  +6.00 ft

+20+

0.00 ft 0+
clay 1 (ft)

A45 ft
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Title: Colorado River Flood Gate - M
_ East Side Depth Of Excavation = 1.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge 3 Surcharge = 0.0psf Depth Of Passive Water =  0.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft)| Soil Name | y (pcf) | y' (pcf) C (psf) Calpsh)] ¢ ()| 8(°) | Ky e Ky Lo
b Works: Eemlp"fgry 0.00]clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; Ngfggssure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|0.43 (0.56)| 0.00 (0.00) 3.00 0.00
¥oe: Free Earth Support 13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 3 .T' aM tonl 22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age o - Tip and vioment only 26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0/ 30.0/ 0.0 0.43 0.00] 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00(clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00(clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in“/ft)| (psi) |(in3/ft) (ftIb/ft) (in) [(in/ft)| (Ib/ft)|  (ft) (ft) | (ft)
3.04E+07 19.50(6.45| 26.95
Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 1219.7 psf 0.02
+12.00 | Waler 3444 .4 Bending Moment | 5827.9 ftlb/ft -1.42
+6.00| Waler 6757.3 Shear Force 4480.8 Ib/ft -6.00
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Title: Colorado River Flood Gate -

East Side

Designer: Stage 3

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -
East Side

Stage 3

1.3

4

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Stage 3 - Tip and Moment only

depth | P M D F depth | P M D F depth | P M D F
(f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft)
0.00] 1219.7| -5270.2 1713.2|| 2.50] -574.7| -2436.9 2196.6 500 -897.0 612.6 1083.0
0.05| 1219.7| -5234.6 1768.0|| 2.55 -583.3| -2369.3 2157.6 505 -902.7| -590.3 1065.0
0.11| 1219.7| -5179.0 1850.2||  2.61| -589.1| -2324.9 2131.2 511 -908.5| -568.4 1047.0
0.16| 1219.7| -5140.6 1905.0|| 2.66| -594.9| -2281.1 2104.5 516 -917.1| -536.3 1019.6
0.21| 1219.7| -5101.0 1959.7||  2.71| -603.5) -2216.3 2064.1 521 -922.9| -515.4 1001.3
0.27| 1219.7| -5039.5 2041.9|| 2.77| -609.2| -2173.9 2036.8 527 -928.6| -494.8 982.8
0.32| 1219.7| -4997.1 2096.7|| 2.82| -615.0| -2132.0 2009.2 532 -937.3| -464.7 954.9
0.37| 1219.7| -4953.5 2151.5(|  2.87| -623.6| -2070.2 1967.4 537 -943.0| -445.1 936.1
0.43| 1219.7| -4886.1 22336|| 293 -629.4| -2029.8 1939.2 543 -948.8 -425.9 917.2
0.48| 1219.6| -4839.7 2288.4|| 298 -635.1| -1989.9 1910.7 548 -957.4| -397.8 888.7
0.53| 1219.6| -4768.0 2370.6|| 3.03| -643.8| -1931.2 1867.6 553 -963.2] -379.5 869.5
0.59| 1219.6| -4718.8 24254||  3.09| -649.5| -1892.8 1838.4 559 -971.8] -352.9 840.5
0.64| 1219.6| -4668.5 2480.2||  3.14| -658.2 -1836.4 1794.3 564 -977.5| -335.7 821.1
0.69| 1219.6| -4590.9 2562.3||  3.19| -663.9| -1799.5 1764.5 569 -983.3| -318.8 801.5
0.74| 1219.6| -4537.7 2617.1 3.25| -669.7| -1763.3 1734.5 575 -991.9| -294.3 771.9
0.80| 1219.6| -4483.5 2671.9|| 3.30| -678.3| -1710.0 1689.0 580 -997.7| -278.5 752.1
0.85| 1219.6| -4399.9 2754.0(| 3.35| -684.1 -1675.3 1667.0 5.85| -1003.4| -263.1 732.1
0.90| 1219.6| -4342.8 2808.8/|  3.40| -689.8 -1641.0 1653.3 5.91| -1012.1| -240.7 702.0
0.96| 1219.6| -4284.6 2863.6|| 3.46| -698.4| -1590.1 1632.5 5.96| -1017.8| -226.3 681.7
1.01) -384.8| -4195.1 2909.7||  3.51| -704.2 -1556.5 1618.5||  6.01| -1026.5 -205.6 651.1
1.06| -390.6| -4135.1 2892.3|| 3.56| -712.8 -1506.6 1597.2||  6.07| -1032.2] -192.2 630.6
1.12| -399.2| -4045.9 2865.6|| 3.62| -718.6| -1473.7 1582.9|  6.12] -1038.0] -179.3 609.9
1.17| -404.9| -3986.8 2847.5||  3.67| -724.3| -1441.1 1568.5||  6.17| -1046.6] -160.8 578.7
1.22| -410.7| -3928.2 2829.1 3.72| -733.0| -1392.8 1546.7||  6.22| -1052.4| -148.9 557.8
1.28| -419.3| -3840.9 2801.1 3.78| -738.7| -1360.9 1532.0/|  6.28 -1058.1] -137.5 536.7
1.33| -425.1| -3783.2 2782.0|| 3.83| -744.5 -1329.4 1517.2||  6.33| -1066.7| -121.3 504.9
1.38| -430.8 -3725.9 2762.7||  3.88| -753.1| -1282.7 1494.8/|  6.38 -1072.5 -110.9 4835
1.44| -439.5 -3640.7 27333|| 3.94| -758.9 -1251.9 1479.7||  6.44| -1078.3) -101.1 462.1
1.49| -4452| -3584.4 2713.4|| 3.99| -767.5/ -1206.3 1456.8||  6.49 -1086.9 -87.1 429.7
1.54| -453.9| -3500.7 2683.0|| 4.04] -773.2| -1176.4 14414||  6.54/ -1092.6] -78.4 407.9
1.60| -459.8| -3445.5 2662.4||  4.10| -779.0| -1146.7 1426.0/|  6.60| -1101.3  -66.1 375.1
1.65| -465.4| -3390.6 2641.6|| 4.15] -787.6/ -1102.8 1402.5||  6.65/ -1107.0] -58.4 353.1
1.70| -474.0| -3309.2 2609.9||  4.20| -793.4 -1073.9 1386.7||  6.70| -1112.8 -51.3 330.9
1.76| -479.8| -3255.4 2588.4|  4.26] -799.1| -1045.4 1370.8|| 6.76) -1121.4] -41.4 297.5
1.81| -485.5 -3202.1 2566.6|| 4.31] -807.8| -1003.2 1346.7||  6.81 -1127.2] -35.3 275.0
1.86| -494.1| -3123.0 25335 4.36] -813.5 -9755 1330.6|| 6.86| -1132.9] -29.8 252.5
1.92| -499.9| -3070.9 2511.1 4.42| -819.3] -948.2 1314.3||  6.92 -1141.6) -22.3 218.4
1.97| -505.7| -3019.2 24885 |  4.47| -827.9] -907.7 1289.6|| 6.97| -1147.3] -17.9 195.6
2.02| -514.3| -2942.5 2454.0(| 4.52| -8337| -881.2 1273.0 7.02| -1155.9] -12.2 161.1
2.07| -520.0| -2892.0 2430.8(| 4.58| -842.3| -842.1 1247.9 7.08 -1161.7  -9.0 138.0
2.13| -528.7| -2817.1 2395.3|| 4.63] -848.1| -816.4 1231.0 7.13| -1167.5| 6.3 114.8
2.18| -534.4| -2767.8 2371.4|| 4.68] -853.8] -791.1 1214.1 7.18| -1176.1]  -3.1 79.7
2.23| -540.2| -2719.0 23472||  4.74] -862.4| -7538 1188.4 7.24| -1181.8]  -16 56.2
2.29| -548.8| -2646.7 23104/ | 4.79] -868.2] -729.3 1171.1 7.29| -1187.6]  -0.5 32,5
2.34| -554.6| -2599.2 2285.6|| 4.84| -874.0, -705.3 1153.7 7.34) -1196.2 0.0 0.0
2.39| -560.3| -2552.2 2260.5|| 4.89| -882.6] -669.8 1127.4 7.40 -1202.0 0.0 0.0
2.45| -569.0| -2482.6 2222.3||  4.95| -888.3] -646.7 1109.7 7.45) -1204.9 0.0 0.0
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Title: Colorado River Flood Gate -

Designer:
Ref:
Page:
Date:

East Side
Stage 3
1.0

1

8.20.18

Works: Temporary

Pressure:
Analysis:

Coulomb
Net Pressure

Toe: Free Earth Support

Maximum

d (ft)

]
A
A

5029.7 ftib/ft
1590.9 psf
372.2 psf

-6.00
5.95
5.95

Stage 3 - Wales only

Waler

Waler

+19.50 ft

3441.2 Ib/ft +12.00 ft

3 6466.6 Ib/ft  +6.00 ft

+20+

0.00 ft

95 ft :
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 1.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge 3 Surcharge = 0.0psf Depth Of Passive Water =  0.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
Arﬁzlsyusrl‘; Ngfggssure 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
Toe: Free Earth Support 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Stage 3. Wal | 22.00|clay 3 118.00| 55.50| 1050.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age o - Vvales only 26.00|clay 4 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
37.00|clay 5 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in“/ft) (psi) |(in®ft)|  (ftib/ft) @(in) |@n2/f)| (bt (/) | (/) | (Ft)
3.04E+07 19.50(4.95| 25.45

Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum |Depth (ft)
(ft) (Ib/ft) Pressure 1219.4 psf 0.02
+12.00 | Waler 3441.2 Bending Moment | 5029.7 ftlb/ft -6.00
+6.00| Waler 6466.6 Shear Force 4206.5 Ib/ft -6.00
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -
East Side

Stage 3

1.0

4

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Stage 3 - Wales only

depth | P M D F depth | P M D F depth | P M D F
(f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft) (f) | (psf) | (ftlb/ft) | (in) | (Ib/ft)
0.00] 1219.4] -3746.3 1990.4||  2.00] -972.6] -1454.3 22988/ | 4.00] -1228.1] -290.9 710.2
0.04| 1219.4| -3709.8 20422||  2.04| -978.1| -14126 2257.3||  4.04] -1233.5 -278.0 695.2
0.09| 1219.4| -3672.4 2093.9|| 2.08| -983.5 -1371.7 2215.7||  4.08| -1238.9] -265.5 680.1
0.13| 1219.4| -3634.0 21456 2.13| -988.9 -1331.6 2173.8||  4.13| -1244.4] -253.1 664.9
0.17| 1219.4| -3594.7 2197.4(|  2.17| -994.4 -1292.2 21316/ |  4.17| -1249.8) -241.1 649.7
0.21| 1219.4| -3554.5 2249.1 2.21| -999.8| -1253.6 2089.3||  4.21| -1255.2] -229.4 634.4
0.26| 1219.4| -3513.3 2300.8||  2.25/ -1005.2| -1215.8 2046.7||  4.25/ -1260.7] -217.9 619.1
0.30| 1219.4| -3471.2 2352.6/|  2.30| -1010.7| -1178.7 2003.9||  4.30 -1266.1] -206.7 603.7
0.34| 1219.4| -3428.2 2404.3||  2.34 -1016.1| -1142.4 1960.8||  4.34 -1271.5| -195.8 588.2
0.38| 1219.4| -3384.2 2456.0(|  2.38| -1021.5 -1106.9 1917.5||  4.38 -1277.0, -185.1 572.6
0.43| 1219.4| -3339.2 2507.7||  2.42| -1027.0| -1072.2 1874.0||  4.42| -1282.4) -174.8 557.0
0.47| 1219.3| -3293.3 2559.5(|  2.47| -1032.4 -1038.3 1830.3||  4.47| -1287.8 -164.7 541.3
0.51| 1219.3| -3246.5 2611.2||  2.51| -1037.9| -1005.2 1786.3||  4.51| -1293.3 -154.9 525.6
0.55| 1219.3| -3198.7 2662.9|| 2.55 -1043.3] -972.9 1742.1 4.55 -1298.7| -145.4 509.8
0.60| 1219.3| -3150.0 2714.7|| 2,59 -1048.7| -941.4 1697.7||  4.59 -1304.2 -136.2 493.9
0.64| 1219.3| -3100.4 2766.4/|  2.64] -1054.2] -910.7 1653.0||  4.64 -1309.6] -127.3 477.9
0.68| 1219.3| -3049.8 2818.1 2.68| -1059.6| -880.8 1608.1 4.68| -1315.0, -118.7 461.9
0.72| 1219.3| -2998.3 2869.8/|  2.72| -1065.0 -851.7 1563.0||  4.72| -1320.5| -110.3 44538
0.77| 1219.3| -2945.8 29216|| 2.76/ -1070.5| -823.5 1517.6||  4.76) -1325.9 -102.3 429.7
0.81| 1219.3| -2892.4 29733||  2.81| -1075.9| -796.1 1472.1 4.81| -1331.3] -946 4135
0.85| 1219.3| -2838.0 3025.0/| 2.85| -1081.3] -769.5 1426.2||  4.85/ -1336.8 -87.1 397.2
0.89| 1219.3| -2782.7 3076.8/| 2.89| -1086.8| -743.7 1380.2||  4.89 -1342.2] -79.9 380.9
0.94| 1219.3| -2726.5 3128.5|| 2.93 -1092.2| -718.8 1333.9||  4.93| -1347.6] -73.1 364.4
0.98| 1219.3| -2669.3 3180.2||  2.98| -1097.6| -694.7 1287.4|| 4.98 -1353.1] -66.5 348.0
1.02| -847.6| -2611.2 3188.1 3.02| -1103.1| -671.5 1240.7 5.02| -1358.5 -60.3 3314
1.06| -853.1| -2553.3 3152.0(|  3.068| -1108.5] -649.1 1193.7 5.06| -1363.9] -54.3 314.8
1.11| -858.5 -2496.1 3115.7||  3.10/ -1113.9] -627.6 1146.5 510 -1369.4| -48.7 298.1
1.15| -863.9| -2439.5 3079.1 3.15| -1119.4| -607.0 1099.1 5.15| -1374.8| -43.3 281.4
1.19| -869.4| -2383.7 30422||  3.19 -1124.8| -587.2 1051.4 519 -1380.2| -38.3 264.6
1.23| -874.8| -2328.5 3005.2||  3.23| -1130.2] -568.3 1003.5 5.23| -1385.7| -33.5 247.7
1.28| -880.2| -2273.9 2967.9||  3.27| -1135.6| -550.2 955.4 527/ -1391.1]  -29.1 230.8
1.32| -885.7| -2220.1 2930.4/|  3.32 -1141.1] -532.9 941.5 5.32| -1396.5| -25.0 213.8
1.36) -891.1| -2166.9 2892.6|| 3.36| -1146.5 -515.8 927.5 5.36| -1402.0 -21.2 196.7
1.40| -896.5 -2114.4 2854.7||  3.40 -1152.0 -499.0 913.5 5.40| -1407.4| -17.6 179.6
1.45) -902.0| -2062.6 2816.5||  3.45 -1157.4| -482.4 899.4 544| -1412.8] -14.5 162.3
1.49| -907.4 -2011.5 2778.0||  3.49 -1162.8| -466.1 885.3 549 -1418.3] -11.6 145.1
1.53| -912.9| -1961.1 2739.3||  3.53| -1168.3| -450.1 871.0 553| -1423.7  -9.0 127.7
1.57| -918.3| -1911.5 2700.4||  3.57| -1173.7] 4343 856.7 557| -1429.2|  -6.8 110.3
1.62] -923.7| -1862.5 2661.3||  3.62| -1179.2| -418.38 842.4 561 -1434.6] 4.8 92.9
1.66| -929.2| -1814.2 2622.0|| 3.66 -1184.6] -403.5 828.0 5.66| -1440.0,  -3.2 75.3
1.70| -934.6 -1766.7 2582.4||  3.70| -1190.0| -388.5 813.5 5.70| -14455  -1.9 57.7
1.74| -940.0| -1719.8 2542.5(|  3.74| -1195.5] -373.7 798.9 5.74| -1450.9]  -1.0 40.0
1.79) -945.5 -1673.7 2502.5||  3.79| -1200.9| -359.3 784.3 578| -1456.3]  -0.3 22.3
1.83| -950.9| -1628.4 2462.2||  3.83 -1206.3| -345.1 769.6 5.83| -1461.8 0.0 0.0
1.87| -956.3| -1583.7 2421.7||  3.87| -1211.8| -331.1 754.9 5.87| -1467.2 0.0 0.0
1.91| -961.8 -1539.8 2380.9|| 3.91| -1217.2] -317.4 740.0 5.91| -1472.6 0.0 0.0
1.96] -967.2| -1496.7 2340.0/|  3.96] -1222.6] -304.0 725.1 5.95| -1475.3 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

East Side
Stage 4
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

14416.4 ftib/ft
2305.9 psf
774.7 psf

4.30
17.39
17.39

Stage 4 - Tip and Moment only

Waler

Waler

Waler

3438.1 Ib/ft +12.00

4523.2 Ib/ft

9898.5 Ib/ft

#19.50 ft---------- - -~ Wl - oo +19.50 ft

+6.0

+400

—WL
Toe = 12.39 f
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Title: Colorado River Flood Gate - M
_ East Side Depth Of Excavation = 5.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
DeS'gge? ?tgge 4 Surcharge = 0.0psf Depth Of Passive Water = 5.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) Ca (psf)| ¢ (°) | & (°) Ka Kac Kp Kpc
b Works: Eemlp"fgry 0.00]clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; Ngfggssure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|0.43 (0.56)| 0.00 (0.00) 3.00 0.00
¥oe: Free Earth Support 13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 4 .T' aM tonl 22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age 4 - Tip and vioment only 26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0/ 30.0/ 0.0 0.43 0.00] 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00(clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00(clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*Aft)| (psi) |(in%/ft) (ftlb/ft) (in) |(in?ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 19.50|12.39| 36.89
Pressure Model: Coulomb; Assume full hydrostatic pressure to 5.00ft in cohesive soils on active side
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 1851.5 psf 5.00
+12.00 | Waler 3438.1 Bending Moment | 14416.4 ftib/ft 4.30
+6.00 | Waler 4523.2 Shear Force 7163.2 Ib/ft -1.00
+1.00 | Waler 9898.5
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 4

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support
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Stage 4 - Tip and Moment only




Title: Colorado River Flood Gate -
East Side
Designer: Stage 4
Ref: 1.3
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 4 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00{ 1219.3| -1039.0 -5957.4 5.84| -118.4|-13481.4 1246.6 11.68| 974.4| -8954.8 3252.5
0.12| 1227.0| -1759.8 -5806.8 5.96| -134.2]-13389.6 1230.8 11.80] 961.6| -8710.9 3371.3
0.25| 1234.7| -2462.3 -5655.3 6.09| -149.9]-13299.0 1213.1 11.93| 948.8| -8458.2 3488.6
0.37| 1242.4| -3146.1 -5502.9 6.21| -165.6]-13209.8 1193.4 12.05| 936.0| -8196.9 3604.3
0.50| 1250.1| -3811.3 -5349.5 6.34| -181.4|-13122.1 1171.9 12.18] 923.2| -7927.1 3718.4
0.62| 1257.8| -4457.8 -5195.2 6.46| -197.1]-13036.0 1148.3 12.30] 910.4| -7648.9 3830.9
0.75| 1265.5| -5085.3 -5039.9 6.59| -212.9]-12951.8 1122.9 12.42| 897.6| -7362.4 3941.9
0.87| 1273.2] -5693.8 -4883.7 6.71| -228.6]-12869.5 1095.5 12.55| 884.8| -7067.7 4051.3
0.99| 1280.8| -6283.2 -4726.5 6.83| -244.3|-12789.2 1066.2 12.67| 872.0| -6765.0 4159.2
1.12| 1288.5 -6853.4 -4568.4 6.96| -260.1-12711.2 1034.9 12.80| 859.2| -6454.3 4265.4
1.24| 1296.2| -7404.1 -4409.3 7.08| -275.8]-12635.5 1001.7 12.92| 846.4| -6135.8 4370.1
1.37| 1303.9| -7935.5 -4249.3 7.21| -291.5]-12562.4 966.6 13.05| -1783.9| -5809.6 4392.8
1.49| 1311.6| -8447.2 -4088.4 7.33| -307.3|-12491.9 929.5 13.17] -1799.3| -5489.2 4254.2
1.62| 1319.3| -8939.2 -3926.5 7.45| -323.01-12424.2 890.5 13.29| -1814.6| -5177.6 41417
1.74| 1327.0) -9411.4 -3763.7 7.58| -338.8]-12359.4 849.6 13.42| -1830.0| -4874.4 4028.3
1.86| 1334.7| -9863.7 -3599.9 7.70| -354.5]-12297.8 806.7 13.54| -1845.4| -4579.5 3913.8
1.99| 1342.4]-10295.9 -3435.1 7.83| -370.2|-12239.3 761.9 13.67| -1860.7| -4293.2 3798.4
2.11] 1350.1{-10707.9 -3269.5 7.95 -386.01-12184.2 715.2 13.79| -1876.1| -4015.4 3682.1
2.24| 1357.8[-11099.7 -3102.8 8.08| -401.7]-12132.7 666.5 13.92| -1891.5| -3746.2 3564.8
2.36| 1367.4[-11560.7 -2893.2 8.20| -417.4]-12084.7 615.9 14.04| -1906.8| -3485.7 3446.6
2.48| 1377.0]-11906.4 -2724.4 8.32| -433.2|-12040.6 563.4 14.16| -1922.2| -3234.1 3327.4
2.61| 1400.4[-12231.4 -2553.4 8.45| -452.9]-11991.0 494.9 14.29| -1937.6| -2991.2 3207.2
2.73| 1423.9|-12535.4 -2379.4 8.57| -468.6]-11956.0 438.0 14.41| -1956.8| -2700.2 3055.7
2.86| 1447.3|-12818.0 -2202.5 8.70| -484.3]-11925.2 379.2 14.54| -1972.2| -2477.6 2933.3
2.98| 1470.7]-13078.9 -2022.7 8.82| -500.1|-11898.8 318.4 14.66| -1987.5| -2264.0 2810.1
3.11| 1494.21-13317.6 -1840.0 8.95 -515.8]-11877.0 255.7 14.79| -2002.9| -2059.5 2685.9
3.23| 1517.6]-13533.9 -1654.5 9.07| 1246.2]-11856.8 355.1 14.91| -2018.3| -1864.3 2560.7
3.35| 1541.01-13727.4 -1466.2 9.19| 1233.4]-11826.3 507.4 15.03| -2033.6| -1678.3 24345
3.48| 1564.5|-13897.8 -1274.9 9.32| 1220.6|-11784.6 658.1 15.16| -2049.0| -1501.7 2307.5
3.60| 1587.9]-14044.7 -1080.7 9.44| 1207.8]-11731.8 807.2 15.28| -2064.4| -1334.6 21794
3.73| 1611.3]-14167.7 -883.6 9.57| 1195.01-11667.9 954.7 15.41| -2079.7| -1176.9 2050.4
3.85| 1634.8]-14266.5 -683.6 9.69| 1182.2]-11593.2 1100.7 15.53| -2095.1| -1028.8 1920.4
3.98| 1658.2|-14340.7 -480.8 9.82| 1169.4/-11507.8 12451 15.66| -2110.5| -890.3 1789.5
4.10| 1681.6-14390.1 -275.1 9.94| 1156.6]-11411.7 1388.0 15.78| -2125.9| -761.6 1657.7
4.22| 1705.1|-14414.1 -66.5 10.06| 1143.9]-11305.1 1529.2 15.90| -2141.2| -642.7 1524.8
4.35| 1728.5[-14414.0 145.0 10.19| 1131.1]-11188.1 1668.9 16.03| -2156.6| -533.5 1391.1
4.47| 1751.9]-14397.3 359.4 10.31| 1118.3|-11060.8 1807.0 16.15| -2172.0| -434.4 1256.3
4.60| 1775.4[-14364.7 576.7 10.44| 1105.5]-10923.3 1943.6 16.28| -2187.3| -345.2 1120.6
4.72| 1798.8/-14316.0 796.8 10.56| 1092.7]-10775.7 2078.6 16.40| -2202.7| -266.1 984.0
4.85| 1822.2|-14250.9 1019.8 10.69| 1079.9]-10618.2 2212.0 16.52| -2218.1| -197.1 846.4
4.97| 1845.7]-14169.2 1245.7 10.81| 1067.1|-10450.9 2343.8 16.65| -2233.4| -138.3 707.8
5.09 -20.1}-14073.9 1301.3 10.93| 1054.3]-10273.9 2474.0 16.77| -2248.8| -89.8 568.3
5.22| -35.8]-13977.7 1297.6 11.06| 1041.5]-10087.3 2602.7 16.90| -2264.2| -51.7 427.8
5.34| -55.5]-13857.9 1290.3 11.18| 1028.7| -9891.2 27290.8 17.02| -2279.5| -23.9 286.4
547 -71.2|-13762.7 1282.3 11.31| 1015.9| -9685.8 2855.3 17.15| -2294.9 -6.7 144.0
5.59| -86.9]-13668.1 1272.3 11.43| 999.9| -9416.0 3010.0 17.27| -2310.3 0.0 0.0
5.72| -102.7]-13574.3 1260.4 11.55] 987.1] -9189.9 3132.0 17.39] -2321.8 0.0 0.0
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Title

Designer
Ref

Page:

Date

: Colorado River Flood Gate -
East Side

: Stage 4

:1.0

1

:8.20.18

Works
Pressure
Analysis
Toe

: Temporary

: Coulomb

: Net Pressure

: Free Earth Support

Maximum

d (ft)

]
A
A

6692.4 ftlb/ft
2177 .4 psf
646.1 psf

3.32
15.34
15.34

Stage 4 - Wales only

Waler

Waler

Waler

+19.50 ft----------

34387 Ib/ft +12.00 ft------ H

4528.3 Ib/ft

8263.7 Ib/ft

5.00 ft

—WL
Toe = 10.34 f

+6.00 ft------- =

+1.00 ft------- =

0.00 ft 0
clay 1 (ft))
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 5.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
DeS'gge? ?tgge 4 Surcharge = 0.0psf Depth Of Passive Water = 5.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
Arﬁzlsyusrl‘; Ngfggssure 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
Toe: Free Earth Support 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Stage 4 . Wal | 22.00|clay 3 118.00| 55.50| 1050.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
age 4 - Vvales only 26.00|clay 4 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00|1.00|2.00
37.00|clay 5 132.00| 69.50| 2200.0 0.0| 0.0/ 0.0/1.00|2.00{1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) | (in¥ft) (psi) |(in%ft)|  (ftib/ft) @(in) |(in?f)| (b (F) | (f) | (f)
3.04E+07 19.50(10.34| 34.84

Pressure Model: Coulomb; Assume full hydrostatic pressure to 5.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum |Depth (ft)
(ft) (Ib/ft) Pressure 1530.9 psf 5.00
+12.00 | Waler 3438.7 Bending Moment | 6692.4 ftlb/ft 3.32
+6.00 | Waler 4528.3 Shear Force 5517.6 Ib/ft -1.00
+1.00 | Waler 8263.7
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Title: Eolorg%o River Flood Gate - depth P M D E depth ) M D F depth P M D F
Designer: Sfasgtel‘e (ft) (psf) | (ftlb/it) | (in) | (Ib/ft) (ft) (psf) | (ftlb/it) | (in) | (Ib/ft) (ft) (psf) | (ftlb/ft) | (in) | (Ib/ft)
Ref 1.0 0.00| 1218.5] 7045 4344 4 5.15| -491.9 -4165.5 2440.7|| 10.30] 797.4] 6682 778.6
Page- 4 0.11| 1225.8/ 205.3 -4202.4 5.26| -503.1| -3954.2 2397.2|| 10.41| 779.7| 7626 869.9
Date- 8.20 18 0.22| 1233.1| -277.3 -4059.5 5.37| -517.9| -3678.4 2337.7|| 10.52| 766.3| 840.4 937.1
Works: Temporary 0.33| 1240.3| -743.3 -3915.8 5.48| -532.8| -3409.6 2276.4|| 10.63| 748.6| 953.0 1024.8
Pressure. Coulomb 0.44| 1245.8| -1081.8 -3807.4 550 -547.6 -3148.0 2213.5/| 10.74| 730.8| 1075.8 1110.4
Analysis: Net Pressure 0.55| 1253.0| -1518.4 -3662.2 5.70| -558.8| -2956.6 2165.2|| 10.85 713.1| 1208.4 1194.0
Toe: Free Earth Support 0.66| 1260.3| -1938.1 -3516.2 5.81 -573.6| -2708.0 2099.2|| 10.96| 695.3| 1350.6 1275.5
Stace 4 . Wal | 0.77| 1267.6| -2340.7 -3369.3 5.92| -588.5| -2467.2 2031.5/| 11.07| 682.0| 1463.4 1335.3
age 4 - Vvales only 0.88| 1273.0| -2631.5 -3258.6 6.03| -603.4| -2234.3 1962.1 11.17| 664.3] 1621.9 1413.2
0.99 1280.3| -3004.1 -3110.2 6.14| -614.5| -2009.5 1891.1|| 11.28| 646.5 1789.4 1489.1
1.10| 1287.5 -3359.4 -2961.0 6.24| -629.4| -1846.4 1836.6|| 11.39] 628.8 1965.5 1562.9
1.21| 1294.8| -3697.3 -2811.0 6.35| -644.2| -1636.3 1762.4|| 1150 615.4| 2103.2 1616.8
1.31| 1300.3| -3939.3 -2697.9 6.46| -659.1| -1434.9 1686.5|| 11.61] 597.7| 2294.0 1687.0
1.42| 1307.5| -4246.6 -2546.4 6.57| -674.0| -1242.4 1608.9|| 11.72| 579.9] 2492.9 1755.1
1.53| 1314.8| -4536.1 -2394.0 6.68| -685.1| -1104.0 1549.6|| 11.83] 562.2| 2699.6 1821.2
1.64| 1322.0| -4808.0 -2240.8 6.79| -700.0 -927.6 1468.9|| 11.94| 544.4| 2913.9 1885.2
1.75| 1329.3| -5061.9 -2086.8 6.90| -714.8| -760.6 1386.6|| 12.05| 531.1| 3079.5 1931.8
1.86| 1334.8 -5240.6 -1970.7 7.01| -729.7| -603.2 1302.5|| 12.16| 513.4| 3306.5 1992.2
1.97| 1342.0| -5463.1 -1815.2 7.12| -740.8| -491.6 1238.3|| 12.27| 495.6| 3540.4 2050.5
2.08| 1349.3| -5667.5 -1658.8 7.23| -755.7| -351.6 1151.2|| 12.38| 477.8/ 3781.0 2106.8
2.19| 1356.5| -5853.6 -1501.6 7.34| -7705] -221.8 1062.4|| 12.49] 464.5 3965.6 2147.7
2.30| 1362.0 -5981.1 -1383.1 7.45| -785.4| -102.3 971.8/| 12.60| 446.8] 4217.4 2200.3
2.41| 1369.3| -6135.1 -1224.4 7.56| -800.3 6.5 879.5/| 12.71| 429.0| 4475.1 2250.9
252 1376.5 -6270.6 -1064.9 767 -811.4| 811 809.2|| 12.82| 411.3| 47386 2299 4
2.63| 1383.8 -6387.5 -904.5 7.78| -826.3] 170.9 713.9/| 12.93| 398.0] 4939.9 2334.5
2.74| 1391.0| -6485.7 -743.3 7.89| -841.1| 2496 616.8/| 13.04| -2474.2| 5213.0 2296.7
2.85 1396.5 -6547.0 -621.8 8.00| -856.0] 316.9 518.1|| 13.15| -2488.7| 5467.1 2008.4
2.96| 1403.8] -6612.3 -459.1 8.11| -867.1] 359.9 442.9|| 13.26| -2503.2| 5687.8 1718.3
3.07| 1411.0 -6658.6 -295.6 8.22| -882.0 406.9 341.3|| 13.37| -2517.8| 5874.6 1426.6
3.18| 1418.3| -6685.8 -131.2 8.33| -896.9] 442.1 237.8|| 13.48| -2528.6| 5992.5 1206.7
3.29| 1423.7| -6692.2 7.4 8.44| -911.7| 465.1 132.6/| 13.58| -2543.2| 6119.8 912.0
3.40| 1431.0| -6685.8 158.5 8.55| -926.6] 474.0 25.6|| 13.69| -2557.7| 6212.8 615.6
3.51| 1438.3| -6660.1 325.2 8.65| -937.7| 4738 55.7|| 13.80| -2572.2| 6271.3 317.5
3.62| 14455| -6615.1 492.8 8.76| -952.6| 462.6 -165.7|| 13.91| -2583.1| 6292.5 92.9
3.72| 1451.0| -6568.5 619.0 8.87| -967.4| 4385 277.4|| 14.02| -2597.6| 6223.1 -208.1
3.83| 1458.2| -6489.3 788.0 8.98| -981.1| 4014 -390.8|| 14.13| -2612.1| 5685.2 -510.7
3.94| 1465.5 -6390.4 957.9 9.09| 983.8] 369.8 -304.6|| 14.24| -2626.6| 4751.8 -547.5
4.05| 1472.8| -6271.7 1128.6 9.20 966.1] 3394 -191.6|| 14.35/ -2641.1| 3868.5 -495.2
4.16| 1480.0| -6133.2 1300.1 9.31| 948.3] 3220 -80.7|| 14.46| -2652.0| 3263.6 -455.8
4.27| 1485.5| -6016.2 1429.3 9.42| 930.6 3194 28.1|| 14.57| -2666.5| 2534.1 -403.0
4.38| 1492.7| -5842.7 1602.4 9.53| 917.2| 3242 108.4|| 14.68| -2681.0, 1893.2 -349.9
4.49| 1500.0| -5649.1 1776.2 9.64| 8995 3414 213.6|| 14.79| -2695.5| 1341.3 -296.5
4.60| 1507.3| -5435.2 1951.0 9.75| 8817 370.7 316.8/| 14.90| -2706.4| 986.0 -256.3
471 1512.7| -5261.5 2082.6 9.86| 864.0] 411.9 417.9|| 15.01| -2720.9| 591.1 -202.4
4.82| 1520.0| -5012.0 2258.7 9.97| 846.2| 4648 516.9/| 15.12| -2735.4| 286.5 -148.2
4.93| 1527.2| -4742.0 2435.8/| 10.08] 8329 511.9 589.8/| 15.23| -2749.9] 72.7 -93.7
5.04| -473.3| -4453.1 2497.1|| 10.19] 8152 5846 685.3|| 15.34| -2757.2 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

East Side
Stage 5
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary

Manual

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

35283.9 ftlb/ft
2846.4 psf
815.2 psf

10.14
26.04
26.04

Stage 5 - Tip and Moment only

Waler

Waler

Waler

Waler

+19.50 ft----------

3455.7 Ib/ft +12.00 ft-------

45250 Ib/ft  +6.00 ft------ '

5732.9 Ib/ft  +1.00 ft-----

16833.4 Ib/ft 4.00 ft---

13.00 ft

=
\HlH_

,,,,,,,,,,, #9501t 207
+15+
+10

+5-

0.00 ft 0+

clay 1 (ft)]

54

9.00 ft )

10

,,,,,,,,,,,, 13.00 ft ]
15

20+

,,,,,,,,,,, 22.00 ft ]

25+

------------ 26.04 ft
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Title: Colorado River Flood Gate - M
_ East Side Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge S Surcharge = 0.0psf Depth Of Passive Water = 13.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
b Works: Iﬂempo{aw 0.00clay 1 128.00| 65.50| 1000.1(769.3) 0.0/ 0.0[ 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; N :t"gfessure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|0.43(0.56)| 0.00 (0.00) 3.00 0.00
¥oe: Free Earth Support 13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 5 .T' aM tonl 22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age > - 1ip and vloment only 26.00|clay 4 132.00| 69.50|2200.0 (1692.3) 0.0/ 0.0| 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50/2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0 0.43 0.00| 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00(clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50/2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi)  |(in“/ft) (psi) |(in/ft) (ftlb/ft) (in) |(in%/ft)|(Ib/ft)|  (ft) (ft) (ft)
3.04E+07 19.50|13.04| 45.54
Pressure Model: Manual
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 2611.7 psf 8.96
+12.00 |Waler 3455.7 Bending Moment | 35283.9 ftlb/ft 10.14
+6.00| Waler 4525.0 Shear Force 13066.0 Ib/ft 4.00
+1.00| Waler 5732.9
4.00|Waler 16833.4
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 5

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Manual

Analysis: Net Pressure

Toe: Free Earth Support
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Stage 5 - Tip and Moment only
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 5
Ref: 1.3
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Manual
Analysis: Net Pressure
Toe: Free Earth Support

Stage 5 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 1220.4| 3346.4 -1805.3 8.74| 2568.9|-33255.7 -3002.5 17.49] -838.6] -20.1 4242 .4
0.19| 1232.6] 3020.9 -1572.3 8.93| 2611.7-33788.5 -2510.6 17.67| -862.3| 772.8 4080.6
0.37| 1244.4| 2739.9 -1337.1 9.12| 2121.9]-34149.3 -2170.3 17.86| -886.0| 1534.6 3914.2
0.56| 1256.1| 2503.8 -1099.6 9.30| 2139.9-34530.6 -1765.5 18.04| -909.8| 2264.5 37434
0.74| 1267.9] 2313.0 -859.9 9.49| 2158.0|-34834.9 -1357.4 18.23| -933.5| 2961.7 3568.0
0.93| 1279.6] 2167.9 -618.0 9.67| 2176.1]-35061.4 -945.8 18.42| -957.2| 3625.3 3388.2
112 1291.4) 2069.0 -373.8 9.86| 2194.2]-35209.5 -530.8 18.60| -976.2| 4131.3 32411
1.30| 1303.2] 2016.7 -127.4 10.05| 2212.3]-35278.5 -112.4 18.79| -1000.0| 4732.2 3053.1
1.49| 1314.9| 2011.4 121.2 10.23| 2230.3|-35267.9 309.5 18.97| -1023.7| 5297.1 2860.7
1.67| 1324.3) 20421 321.7 10.42| 2248.4]-35176.9 734.8 19.16| -1047.4| 5825.1 2663.7
1.86| 1336.1| 2124.8 574.4 10.60| 2266.5]-35005.0 1163.5 19.35| -1071.2| 6315.4 2462.2
2.05| 1347.8| 2257.2 829.2 10.79| 2284.6]-34751.4 1595.6 19.53| -1094.9| 6767.1 2256.3
2.23| 1359.6| 2439.7 1086.4 10.98| 2299.0|-34489.4 1943.8 19.72| -1118.7| 7179.4 2045.8
2.42) 1372.3| 2672.6 1345.7 11.16| 2317.1]-34087.2 2382.2 19.90| -1142.4| 7551.4 1830.8
2.60| 1399.9| 2956.5 1608.6 11.35| 2335.2]-33601.7 2823.9 20.09| -1166.1| 7882.2 1611.3
2.79| 1436.6| 3292.5 1878.5 11.53| 2353.3]-33032.0 3269.1 20.28| -1189.9| 8171.1 1387.3
2.98| 1473.2| 3681.8 21585.2 11.72| 2371.4|-32377.6 3717.7 20.46| -1208.9| 8371.4 1204.9
3.16| 1509.8| 4125.8 2439.0 11.91| 2389.4-31637.8 4169.8 20.65| -1232.6| 8582.5 972.8
3.35| 1543.8| 4625.9 2729.4 12.09| 2407.5]-30811.9 4625.3 20.83| -1256.3| 8749.2 736.2
3.53| 1572.7| 5067.3 2966.5 12.28| 2425.6]-29899.4 5084.2 21.02| -1280.1| 8870.7 495.1
3.72| 1608.8| 5671.6 3269.1 12.46| 2443.7|-28899.4 5546.6 21.21] -1303.8| 8946.0 249.5
3.91| 1644.8] 6335.7 3578.5 12.65| 2461.8]-27811.5 6012.3 21.39| -1327.5| 8980.1 -0.7
4.09] 1680.9| 5769.2 -12938.7 12.84| 2476.2]-26877.4 6387.4 21.58| -1351.3| 8902.7 -255.3
4.28/ 1717.0| 3337.4 -12615.6 13.02| -282.2]-25629.4 6754.0 21.76| -1375.0] 8630.8 -514.4
4.46| 1753.1| 967.4 -12285.7 13.21| -302.1|-24351.8 6698.6 21.95| -1401.0] 8161.2 -778.1
4.65| 1789.2| -1339.5 -11948.9 13.39| -325.9]-23085.0 6638.5 22.14| -729.1] 7519.3 -873.0
4.84| 1825.3| -3581.9 -11605.2 13.58| -349.6]-21830.0 6574.0 22.32| -747.0] 6995.6 -847.3
5.02| 1861.4| -5758.5 -11254.8 13.77| -373.3]-20587.6 6504.9 22.51| -769.4| 6363.1 -814.4
5.21| 1897.5| -7868.1 -10897.4 13.95| -397.1|-19358.6 6431.4 22.69| -791.8] 5755.9 -780.5
5.39| 1926.4| -9506.6 -10606.6 14.14| -420.8]-18143.9 6353.3 22.88| -814.2| 5174.8 -745.6
5.58| 1962.5]-11492.2 -10236.9 14.32| -444.5]-16944.4 6270.8 23.07| -836.6] 4620.3 -709.7
5.77| 1998.6]-13407.1 -9860.4 14.51| -468.3]-15760.9 6183.7 23.25| -859.1| 40934 -672.8
5.95| 2034.7|-15250.0 -9477 1 14.70| -492.0|-14594.2 6092.2 23.44| -881.5| 3594.7 -635.0
6.14| 2070.8]-17019.6 -9086.9 14.88| -511.01-13673.6 6015.7 23.62| -903.9] 3124.9 -596.2
6.32| 2106.9]-18714.7 -8689.8 15.07| -534.7]-12539.5 5916.0 23.81| -926.3] 2684.9 -556.5
6.51| 2143.0]-20333.8 -8285.9 15.25| -558.5]-11424.6 5811.8 24.00| -948.7| 2275.3 -515.8
6.70| 2179.0|-21875.7 -7875.1 15.44| -582.2|-10329.8 5703.2 24.18| -966.6| 1970.0 -482.5
6.88| 2215.1]-23339.1 -7457.5 15.63| -605.9| -9256.0 5590.0 24.37| -989.0f 1617.0 -440.0
7.07| 2251.2]-24722.7 -7033.1 15.81| -629.7| -8204.0 5472.3 24.55| -1011.4| 1296.6 -396.5
7.25| 2280.11-25771.3 -6688.6 16.00| -653.4| -7174.7 5350.1 24.74| -1033.8/ 1009.3 -352.1
7.44| 2316.2|-27008.0 -6251.8 16.18| -677.2| -6168.9 5223.4 24.93| -1056.2| 756.0 -306.7
7.63| 2352.3]-28161.2 -5808.1 16.37| -700.9| -5187.5 5092.2 25.11| -1078.6/ 537.5 -260.4
7.81| 2388.4]-29229.8 -5357.6 16.56| -724.6| -4231.4 4956.5 25.30| -1101.1] 3544 -213.1
8.00| 2424.5]-30212.2 -4900.3 16.74| -743.6| -3485.2 4844.7 25.48| -1123.5| 2074 -164.7
8.18| 2460.6|-31107.4 -4436.1 16.93| -767.4| -2576.6 4700.9 25.67| -1145.9 97.4 -115.5
8.37| 2496.7]-31913.9 -3965.1 17.11| -791.1} -1695.7 4552.5 25.86| -1168.3 25.0 -65.2
8.56| 2532.8]-32630.4 -3487.2 17.30] -814.8] -843.2 4399.7 26.04| -1181.1 0.0 0.0
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Title: Colorado River Flood Gate -

East Side
Designer: Stage 5
Ref: 1.0
Page: 1
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Maximum d (ft)
O 6098.7 ftlb/ft 4.00
A 2558.9 psf 21.44
A 527.7 psf 21.44

Stage 5 - Wales only

Waler

Waler

Waler

Waler

—3439.8 Ib/ft +12.00 ft-—----

4532.4 Ib/ft  +6.00 ft-------

5750.6 Ib/ft  +1.00 ft-------

#19.50 ft---------- -~ Wl - oo +19.50 ft

0.00 ft

8514.2 Ib/ft 00 ft-------

13.00 ft WLt S

1.44 ft L
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge S Surcharge = 0.0psf Depth Of Passive Water = 13.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
Arﬁzlsyusrl‘; Ngfggssure 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
Toe: Free Earth Support 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0/ 0.0/1.00({2.00|1.00|2.00
Stage 5 - Wales onl 22.00|clay 3 118.00| 55.50| 1050.0 0.0/ 0.0/ 0.0{1.00({2.00|1.00|2.00
9 y 26.00|clay 4 132.00| 69.50| 2200.0 0.0/ 0.0/ 0.0/1.00({2.00|1.00|2.00
37.00(clay 5 132.00| 69.50| 2200.0 0.0/ 0.0/ 0.0/1.00(2.00|1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in%ft)| (psi) |(in®ft)|  (ftib/ft) (n) |(nf|abmt)|  (f) | (f) | ()
3.04E+07 19.50(8.44| 40.94

Pressure Model: Coulomb; Assume full hydrostatic pressure to 13.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 2385.4 psf 13.00
+12.00| Waler 3439.8 Bending Moment 6098.7 ftlb/ft 4.00
+6.00 | Waler 45324 Shear Force 12607.0 Ib/ft 13.02
+1.00 | Waler 5750.6
4.00|Waler 8514.2
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 5
Ref: 1.0
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 5 - Wales only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 1219.7| 3039.8 -1799.6 7.20| 1811.8| -1978.9 175.6 14.40| -1144.6] -890.0 11125.7
0.15| 1230.4| 2734.7 -1590.4 7.35| 1844.3| -1977.8 488.0 14.55| -1161.6| -858.5 10968.0
0.31| 1238.9] 2517.4 -1421.8 7.50| 1870.3| -1976.1 742.0 14.70| -1183.0| -819.7 10767.6
0.46| 1247.5] 2324.2 -1252.0 7.66| 1896.3| -1973.7 999.4 14.86| -1200.1| -789.2 10604.7
0.61| 1258.1| 2116.8 -1038.1 7.81| 1928.8| -1969.7 1326.3 15.01| -1221.4| -751.7 10397.8
0.77| 1266.7| 1978.3 -865.6 7.96| 1954.8| -1965.7 1591.7 15.16| -1238.5| -722.2 10229.7
0.92| 1277.3] 1839.8 -648.5 8.12| 1980.8| -1959.5 1928.3 15.32| -1259.8| -686.1 10016.2
1.07| 1285.9) 1756.9 -473.4 8.27| 2013.3| -1953.7 2201.5 15.47| -1276.9| -657.7 9842.8
1.23| 1296.5| 1688.3 -253.0 8.42| 2045.8| -1945.4 2548.3 15.62| -1298.2| -622.9 9622.8
1.38| 1305.0, 1661.8 -75.3 8.58| 2071.8| -1937.8 2829.7 15.78| -1315.3| -595.7 94442
1.53| 1315.7| 1663.8 148.4 8.73| 2104.3| -1927.2 3186.5 15.93| -1336.7| -562.4 9217.6
1.68| 1324.2) 1693.2 328.7 8.88| 2130.3| -1917.8 3475.9 16.08| -1353.7| -536.3 9033.7
1.84| 1334.9| 1764.8 5585.7 9.04| 2039.8| -1904.9 3838.2 16.24| -1375.1| -504.4 8800.6
1.99| 1343.4) 1850.0 738.6 9.19| 2051.8| -1893.7 4117.5 16.39| -1392.2| -479.5 8611.5
2.14| 1354.1] 1991.7 968.9 9.34| 2066.8| -1878.5 4469.1 16.54| -1413.5| -449.2 8371.8
2.30| 1362.6| 2133.4 1154.4 9.50| 2078.9| -1865.5 4752.2 16.69| -1430.6| -425.5 8177.4
2.45| 1373.3| 2346.3 1388.0 9.65| 2093.9| -1848.0 5108.4 16.85| -1451.9| -396.8 7931.2
2.60| 1381.8| 2545.3 1576.1 9.80| 2105.9| -1833.2 5395.2 17.00| -1469.0| -374.4 7731.6
2.76] 1392.5| 2830.3 1813.0 9.96| 2120.9| -1813.4 5756.0 17.15| -1490.3| -347.2 7478.8
2.91| 1401.0| 3087.5 2003.7 10.11| 2133.0| -1796.7 6046.4 17.31| -1507.4| -326.1 7274.0
3.06| 1411.7| 3445.7 2243.8 10.26| 2148.0| -1774.7 6411.8 17.46| -1528.8| -300.5 7014.6
3.22| 1420.2] 3761.8 2437.2 10.42| 2160.0| -1756.1 6706.0 17.61| -1545.8| -280.7 6804.5
3.37| 1430.9] 4194.1 2680.6 10.57| 2175.0| -1731.6 7076.0 17.77) -1567.2| -256.9 6538.6
3.52| 1439.4| 4570.0 2876.6 10.72| 2187.1] -1711.2 7373.9 17.92| -1584.3| -238.5 6323.3
3.68| 1450.1| 5077.5 3123.2 10.87| 2202.1| -1684.3 7748.6 18.07| -1605.6] -216.3 6050.8
3.83| 1458.6] 5513.9 3321.9 11.03| 2214.1} -1661.9 8050.1 18.23| -1622.7| -199.3 5830.3
3.98| 1469.2| 6098.7 -4942.5 11.18| 2229.1| -1632.7 8429.4 18.38| -1644.0, -178.9 55651.2
4.14| 1477.8| 5428.7 -4741.2 11.33| 2241.2) -1608.4 8734.6 18.53| -1661.1| -163.4 53254
4.29| 1488.4| 4630.3 -4488.0 11.49| 2256.2| -1576.7 9118.5 18.69| -1682.4| -144.8 5039.9
4.44| 1497.0| 4022.9 -4284.2 11.64| 2268.2| -1550.4 9427 .4 18.84| -1699.5| -130.7 4808.8
4.59| 1507.6| 3303.4 -4027.7 11.79| 2283.2| -1516.2 9815.9 18.99| -1716.6| -113.9 4516.9
4.75| 1516.2| 2759.6 -3821.2 11.95| 2295.3| -1487.9 10128.5 19.15| -1737.9| -101.3 4270.8
490, 1526.8| 2119.9 -3561.5 12.10] 2310.3| -1451.3 10521.6 19.30| -1759.3| -86.6 3959.7
5.05| 1535.3] 1640.4 -3352.4 12.25| 2322.3] -1420.9 10838.0 19.45| -1776.3| -75.5 3708.2
5.21| 1546.0f 1081.6 -3089.4 12.41| 2337.3] -1381.7 11235.7 19.60| -1797.7| -62.8 3390.3
5.36| 1554.5| 667.3 -2877.6 12.56| 2349.4| -1349.4 115655.7 19.76| -1814.8| -53.4 3133.2
5.51| 1565.2| 190.4 -2611.4 12.71| 2364.4| -1307.6 11958.0 19.91| -1836.1 -42.7 2808.5
5.67| 1573.7| -158.0 -2397.0 12.87| 2376.4| -1273.2 12281.7 20.06| -1853.2] -35.0 2546.0
5.82| 1584.4| -551.9 -2127.5 13.02| -973.8] -1228.9 12573.7 20.22| -1874.5| -26.4 2214 4
5.97| 1592.9| -833.6 -1910.5 13.17| -990.9| -1193.2 12439.5 20.37| -1891.6/ -20.3 1946.5
6.13| 1603.8| -1143.6 -1637.6 13.33| -1012.2| -1149.1 12268.3 20.52| -1912.9] -13.9 1608.1
6.28| 1636.3| -1357.6 -1415.6 13.48| -1029.3| -1114.3 12128.7 20.68| -1930.0 -9.6 1334.7
6.43| 1668.8| -1581.8 -1133.1 13.63| -1050.7| -1071.3 11950.9 20.83| -1951.4 -5.3 989.5
6.59| 1694.8| -1726.0 -903.1 13.78| -1067.7| -1037.4 11806.1 20.98| -1968.4 -2.8 710.6
6.74| 1727.3| -1861.3 -610.7 13.94| -1089.1| -995.6 11621.7 21.14| -1989.8 -0.8 358.5
6.89| 1753.3| -1933.2 -372.7 14.09| -1103.4| -962.6 11471.7 21.29| -2006.9 -0.1 74.2
7.05| 1785.8] -1976.6 -70.3 14.24| -1127.5] -922.0 11281.0 21.44| -2019.7 0.0 0.0
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

East Side
Stage 6
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary

Manual

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

37103.4 ftib/ft
2882.7 psf
663.9 psf

10.29
26.62
26.62

Stage 6 - Tip and Moment only

Waler

Waler

Waler

Waler

+19.50 ft-----------ggro-o Whm-----o-mmommmmomm oo 950f% 207

+15-

3457.3 Ib/ft +12.00 ft------- ] ]

+10+

45143 b/t +6.00 ft------ A

; o)

5722.8 Ib/ft  +1.00 ft----- A

| 0.00 ft 0

(ft)]

17169.1 Ib/ft 4.00 ft---- |

5-

””””””””””””””””””” 9.00 ft 1

10+

1300 ft ST T T TS TS m s — oo - o - 77777777y?77 1300 ft 4
Toe = 13.62 f ]

16,00 ft = W A
20+

7777777777777777777777777777777777777777777777777777777777777777777777777777 22.00 ft |

25+

SupportIT, v2.35

© 1997 - 2014, GTSoft Ltd.
' TellFax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org




Title: Colorado River Flood Gate - M
_ East Side Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge 6 Surcharge = 0.0psf Depth Of Passive Water = 16.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
b Works: Iﬂempo{aw 0.00clay 1 128.00| 65.50| 1000.1(769.3) 0.0/ 0.0[ 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; N :t"gfessure 9.00|sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0/0.43 (0.56)|0.00 (0.00) 3.00 0.00
¥oe: Free Earth Support 13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
St 6 .T' aM tonl 22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
age © - Tip and vioment only 26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0| 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0/ 30.0/ 0.0 0.43 0.00] 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50|1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00(clay 3 118.00| 55.50| 1050.0 (807.7) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00(clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00(clay 5 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*Aft)| (psi) |(in%/ft) (ftlb/ft) (in) |(in?ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 19.50|13.62| 46.12
Pressure Model: Manual
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 2612.3 psf 8.98
+12.00 | Waler 3457.3 Bending Moment | 37103.4 ftib/ft 10.29
+6.00| Waler 4514.3 Shear Force 13396.6 Ib/ft 4.00
+1.00 | Waler 5722.8
4.00|Waler 17169.1
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d(ft)
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 6

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Manual

Analysis: Net Pressure

Toe: Free Earth Support

d (ft)

8.98
10.29
4.00

Maximum

37103.4 ftib/ft

2612.3 psf
13396.6 Ib/ft

O
O
&

Stage 6 - Tip and Moment only
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Title: (E)ok:rg%o River Flood Gate - depth P M D E depth ) M D F depth P M D F
Designer: Staasgeée (ft) (psf) | (ftiorit) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/ft) (ft) (psf) | (ftlo/it) | (in) | (Ib/t)
Ref 1.3 0.00] 1220.9] 34185 -1759.3 8.94| 2601.3]-35149.4 -2899.3|| 17.88] -700.5] -1156.6 4300.2
Page- 4 0.19| 1234.4| 3095.4 -1523.0 9.13| 2123.7|-35668.7 -2454.0/| 18.07| -724.5 -340.7 4162.8
Date- 8.20 18 0.38| 1246.3| 2818.3 -1284.4 9.32| 2142.11-36107.6 -2043.8|| 18.26| -748.5 4485 4020.8
Works: Temporary 0.57| 1258.2| 2587.7 -1043.5 9.51| 2160.4|-36467.6 -1630.0| | 18.45| -772.5 1210.0 3874.2
Pressure. Manual 0.76] 1270.1| 2404.1 -800.3 9.70| 2178.8|-36748.0 -1212.7|| 18.64| -796.5 1943.0 3723.0
Analysis: Net Pressure 0.95/ 1282.0| 2267.8 -554.9 9.89| 2197.2|-36948.2 -791.9|| 18.83| -820.5 2646.6 3567.1
Toe: Free Earth Support 1.14| 1293.9| 2179.3 -307.1 10.08| 2215.6]-37067.5 -367.5|| 19.02| -844.5 3319.8 3406.7
Stage 6 - Tio and M tonl 1.33| 1303.4| 2143.2 -107.3|| 10.27| 2233.9]-37103.4 60.4/| 19.21| -868.6| 3961.9 3241.6
age © - lip and Moment only 1.52| 1315.3| 2142.0 144.6|| 10.46| 2252.3]-37058.7 4919|| 19.40| -887.8| 44525 3106.2
1.71| 1327.2| 2190.8 398.7|| 10.65| 2270.7/-36930.8 926.8|| 19.59| -911.8 5036.2 2932.8
1.90| 1339.1| 2290.2 655.2|| 10.84| 2289.0-36719.1 1365.3|| 19.78| -935.8| 5586.2 2754.9
2.09| 1351.0] 24406 913.9|| 11.03| 2307.4/-36422.7 1807.3|| 19.97| -959.8| 6101.7 2572.2
2.28| 1362.9| 2642.4 1174.9|| 11.22| 2325.8/-36041.2 2252.9|| 20.16| -983.8| 6581.7 2385.0
247| 1374.7| 2896.2 1438.3|| 11.41| 2344.2]-35573.8 2702.0|| 20.35| -1007.8| 7025.4 2193.2
2.66| 1408.6| 32025 1706.0/| 11.60| 2362.5]-35019.8 3154.6/| 20.54| -1031.8| 7431.8 1996.7
2.85| 1444.3| 3562.4 1980.8/| 11.79| 2380.9|-34378.5 3610.7|| 20.73| -1055.8| 7800.2 1795.7
3.04| 1480.1| 3977.4 2262.5/| 11.98| 2399.3-33649.3 4070.4|| 20.92| -1079.8| 8129.5 1590.0
3.23| 1520.8| 4448.8 2551.3|| 12.17| 2414.0-33002.2 4440.7|| 21.11] -1103.8| 8419.0 1379.7
3.42| 15482 4977.8 2845.9|| 12.36| 2432.4/-32113.0 4906.8/| 21.30 -1127.9| 8667.7 1164.8
3.61| 1585.1| 5565.9 3147.6|| 1255 2450.7/-31134.0 5376.3|| 21.49| -1151.9| 8874.8 945.3
3.80| 1621.9| 6214.4 3456.5|| 12.74| 2469.11-30064.5 5849.4|| 21.68| -1175.9] 9039.3 721.2
3.99| 1658.7| 6919.7 -13396.6/ | 12.93| 2487.5/-28903.7 6326.0|| 21.87| -1199.9] 9160.4 492.4
4.18| 1695.5| 4377.1 -13073.6/| 13.12| -284.5/-27663.5 6485.2|| 22.06| -528.8] 9238.1 312.2
4.37| 1732.4| 1897.0 -12743.5/| 13.31| -296.5/-26421.4 6429.1|| 2225 -553.8] 9290.1 207.5
456 1769.2] -519.3 -12406.4| | 13.50| -308.5/-25190.3 6370.8|| 22.44| -576.5| 9321.7 98.5
4.75| 1806.0| -2870.5 -12062.1 13.69| -320.5/-23970.6 6310.1|| 22.63| -599.2| 9332.2 -14.9
4.94| 1835.5| -4703.7 -11781.6/| 13.88| -332.5/-22762.8 6247.1|| 22.82| -621.9 9310.4 -132.7
5.13| 1872.3| -6934.1 -11424.6/| 14.07| -344.5/-21567.2 6181.8|| 23.01| -640.1 9262.5 -230.1
5.32| 1909.1| -9095.7 -11060.6| | 14.26| -356.4/-20384.3 6114.3|| 23.20 -662.8] 9163.3 -355.7
5.51| 1945.9-11186.9 -10689.5/| 14.45 -368.4/-19214.6 6044.4|| 23.39] -685.5 9019.0 -485.7
5.70| 1982.7|-13206.5 -10311.2|| 14.64| -380.4/-18058.5 5972.2|| 23.58 -708.3] 8828.0 -620.1
5.90| 2019.6-15153.0 -9926.0|| 14.83| -392.4/-16916.5 5897.7|| 23.77| -731.0| 8588.8 -758.8
6.09| 2056.4-17025.2 -9533.6/| 15.02| -404.4/-15788.9 5820.9|| 23.96| -753.7| 8299.9 -901.9
6.28| 2093.2-18821.6 -9134.2|| 1521 -416.3/-14676.3 5741.8|| 24.15 -776.4| 7959.6 -1049.4
6.47| 2130.01-20541.0 -8727.6|| 15.40| -428.3/-13579.1 5660.4|| 24.34| -799.1| 7566.5 -1201.2
6.66| 2166.8-22181.9 -8314.0|| 15.59| -440.3/-12497.7 5576.7|| 24.53 -821.8] 7118.9 -1357.4
6.85| 2203.7|-23743.0 -7893.4|| 15.78| -449.9-11644.2 5508.1|| 24.72| -844.5| 6615.5 -1517.9
7.04| 2240.5-25223.0 -7465.6|| 15.97| -463.4/-10592.4 5420.2|| 24.91 -867.2| 6054.5 -1682.9
7.23| 2277.3-26620.4 -7030.8|| 16.16| -484.4| -9557.7 5329.0/| 25.10, -890.0| 5434.5 -1852.1
7.42| 2314.1-27934.0 -6588.9|| 16.35| -508.4| -8540.8 5233.2|| 2529 -912.7| 4753.9 -2025.8
7.61| 2350.91-29162.3 -6139.9|| 16.54| -532.4| -7542.8 5132.7|| 25.48| -935.4| 4011.1 -2203.8
7.80| 2387.8/-30304.1 -5683.9|| 16.73| -556.4| -6564.4 5027.6|| 25.67 -958.1| 3204.7 -2386.2
7.99| 2424.6-31357.9 -5220.8|| 16.92| -580.4| -5606.5 4917.9|| 25.86| -980.8| 2333.1 -2572.9
8.18| 2461.4|-32322.4 -4750.6|| 17.11| -604.4| -4670.1 4803.6|| 26.05 -2771.7| 1389.8 -2900.2
8.37| 2498.2-33196.3 -4273.3|| 17.30| -628.5| -3756.0 4684.7|| 26.24| -2797.5| 525.9 -1744.1
8.56| 2527.7|-33829.2 -3886.4|| 17.50| -652.5| -2865.2 4561.1|| 26.43| -28212|  73.0 -578.1
8.75| 2564.5-34536.5 -3396.3|| 17.69| -676.5 -1998.4 4433.0|| 26.62| -2835.4 0.0 0.0
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 6
Ref: 1.0
Page: 1 +20-
Date: 8.20.18 +19.50 ft-----------p - Wl +19.50 ft
Works: Temporary - 1
Pressure: Manual .
Analysis: Net Pressure A
Toe: Free Earth Support
+15+
Maximum d (ft) A
0 25650.8 ftib/ft 9.85 |
A 2589.4 psf 21.93 Waler 3454.7 Ib/ft +12.00 ft----
A 370.6 psf 21.93 .
Stage 6 - Wales only +107
Waler 45153 Ib/ft  +6.00 ft--- ]
+5-
Waler 5731.8 Ib/ft  +1.00 ft-- il
0.00 ft 0
(ft)]
Waler 13962.0 Ib/ft 4.00 ft il
54
ffffffffffffffffffffffffffffffff 9.00 ft il
10+
13.00ft——————————————————————————————————— oo e T N 13.00 ft |
15+
16.00 ft S e e WL j
20+
——————————————————————————————————————————— 21.93 ft 1
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Demgge;: ?tgge 6 Surcharge = 0.0psf Depth Of Passive Water = 16.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Iﬂempo{aw 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
Arﬁzlsyusrl‘; N:{‘gfessure 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
Toe: Free Earth Support 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0/ 0.0/1.00({2.00|1.00|2.00
Stage 6 - Wales onl 22.00|clay 3 118.00| 55.50| 1050.0 0.0/ 0.0/ 0.0{1.00({2.00|1.00|2.00
9 y 26.00|clay 4 132.00| 69.50| 2200.0 0.0/ 0.0/ 0.0/1.00({2.00|1.00|2.00
37.00(clay 5 132.00| 69.50| 2200.0 0.0/ 0.0/ 0.0/1.00(2.00|1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) | (in%ft)| (psi) |(in®ft)|  (ftib/ft) (n) |(nf|abmt)|  (f) | (f) | ()
3.04E+07 19.50(8.93| 41.43

Pressure Model: Manual
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 2385.4 psf 13.00
+12.00 | Waler 3454.7 Bending Moment | 25650.8 ftib/ft 9.85
+6.00| Waler 4515.3 Shear Force 10369.2 Ib/ft 4.00
+1.00| Waler 5731.8
4.00|Waler 13962.0
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 6

Ref: 1.0

Page: 3
Date: 8.20.18

Works: Temporary

Pressure: Manual

el/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org

* © 1997 - 2014, GTSoft Ltd.

SupportIT, v2.35

-6 -12
P R

|

-20

-8

TR

|

24

Bending Moment (ftlb/ft)
-10

Shear Force (

-12

L

-28

-10

-15

|

Pressure (psf)

-20

L

A

L

13.00
9.85
4.00

d (ft)

10369.2 Ib/ft

2385.4 psf
25650.8 ftlb/ft
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Toe: Free Earth Support

Analysis: Net Pressure
Stage 6 - Wales only




Title: Colorado River Flood Gate -
East Side
Designer: Stage 6
Ref: 1.0
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Manual
Analysis: Net Pressure
Toe: Free Earth Support

Stage 6 - Wales only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 1220.2| 3346.9 -1796.4 7.36| 1845.3|-19486.9 -4928.7 14.72| -1077.6| -3819.7 5295.6
0.16| 1231.3] 3057.3 -1584.6 7.52| 1871.5]-20150.3 -4671.6 14.88| -1086.2| -3096.0 5146.1
0.31| 1239.8| 2851.5 -1413.8 7.68| 1904.3]-20929.5 -4345.1 15.04| -1096.9| -2220.6 4957.5
0.47| 1250.5| 2626.9 -1198.6 7.83| 1930.5]-21512.3 -4079.8 15.19| -1105.5| -1543.8 4805.2
0.63| 1259.1| 2473.4 -1025.2 7.99| 1963.3|-22189.3 -3743.2 15.35| -1116.2| -727.4 4613.3
0.78| 1269.8| 2314.7 -806.7 8.15| 1995.3-22689.1 -3469.4 15.51| -1124.8| -98.3 4458 .4
0.94| 1280.4| 2193.1 -586.4 8.30| 2022.7}-23260.7 -3122.5 15.66| -1135.5| 658.0 4263.1
1.10| 1289.0) 2122.8 -408.9 8.46| 2048.2]-23674.8 -2841.0 15.82| -1146.2| 1380.4 4066.0
1.25| 1299.7| 2068.7 -185.3 8.62| 2080.0|-24137.9 -2484 .1 15.98| -1155.3| 1933.7 3907.0
1.41| 1308.2| 2052.8 -5.0 8.77| 2105.4]-24464.0 -2194.7 16.13| -1175.8| 2594.4 3705.6
1.57| 1318.9) 2067.9 221.9 8.93| 2137.2]-24815.5 -1827.9 16.29| -1193.1| 3097.7 3541.7
1.72| 1327.4) 2109.2 404.8 9.09| 2042.4]-25051.5 -1542.5 16.45| -1214.7| 3694.8 3333.5
1.88| 1338.1| 2197.3 635.0 9.24| 2057.5|-25291.9 -1188.4 16.60| -1232.0] 4146.5 3164.3
2.04| 1346.7| 2297.3 820.6 9.40| 2072.6]-25471.4 -831.7 16.76| -1253.5| 4678.0 29494
2.19| 1357.3| 2459.5 1054.1 9.56| 2084.7-25570.8 -544 .4 16.92| -1270.8| 5076.3 27748
2.35| 1365.9| 2619.2 1242.3 9.71| 2099.9]-25639.4 -182.9 17.07| -1292.4| 5540.1 2553.2
2.51| 1376.6| 2856.4 1479.2 9.87| 2112.0|-25649.6 108.1 17.23| -1309.7| 5883.5 2373.2
2.66| 1385.1| 3076.5 1670.1 10.03| 2127.11-25605.6 4743 17.39| -1331.3| 6277.5 21449
2.82| 1395.8| 3389.9 1910.3 10.18| 2139.2]-25524.9 769.1 17.54| -1348.5| 6564.1 1959.5
2.98| 1406.5| 3746.1 2152.3 10.34| 2154.4]-25366.5 1139.9 17.70| -1370.1| 6886.2 1724.5
3.13| 1415.0| 4062.0 2347.3 10.50| 2166.5|-25193.7 1438.5 17.86| -1391.7| 7167.5 1485.8
3.29| 1425.7| 4496.0 2592.7 10.65| 2181.6]-24919.4 1814.0 18.01| -1409.0| 7362.7 1292.1
3.45| 1434.3| 4874.5 2790.4 10.81| 2193.7-24653.2 2116.4 18.17| -1430.5| 7568.9 1046.6
3.60| 1445.1| 5387.3 3039.1 10.97| 2208.8]-24261.6 2496.6 18.33| -1447.8| 7703.2 847.6
3.76| 1453.7| 5829.4 3239.4 11.12| 2221.0|-23901.0 2802.7 18.48| -1469.4| 7832.1 595.4
3.92| 1464.5] 6422.2 3491.5 11.28| 2236.11-23390.6 3187.7 18.64| -1486.7| 7903.8 391.0
4.07| 1473.1| 5957.7 -10267.6 11.44| 2251.2]-22813.5 3575.2 18.80| -1508.3| 7953.5 132.1
4.23| 1483.9| 4213.4 -10012.2 11.59| 2263.3]-22303.6 3887.2 18.95| -15629.6| 7962.9 -78.0
4.39| 1492.5| 2849.7 -9806.5 11.75| 2278.5|-21605.5 4279.5 19.11| -1546.9| 7397.4 -127.9
4.54| 1503.2| 1184.8 -9547.7 11.90| 2290.6]-20998.1 4595.2 19.27| -1564.0| 6916.6 -125.0
4.70| 1511.8] -115.1 -9339.4 12.06| 2305.7]-20177.4 4992.1 19.42| -1585.4| 6331.1 -121.4
4.86| 1522.6| -1699.6 -9077.3 12.22| 2317.8]-19471.4 5311.6 19.58| -1602.5| 5875.1 -118.4
5.01| 1531.2| -2934.8 -8866.3 12.37| 2332.9|-18526.7 5713.3 19.74| -1623.8| 5320.9 -114.7
5.17| 1542.0| -4437.9 -8600.8 12.53| 2345.01-17720.9 6036.5 19.89| -1645.2| 4784.5 -110.9
5.33| 1552.7| -5895.4 -8333.5 12.69| 2360.2]-16650.7 6442.9 20.05| -1662.3| 4368.4 -107.9
5.48| 1561.4| -7028.2 -8118.4 12.84| 2372.3]-15743.9 6769.9 20.21| -1683.7| 3864.6 -104.0
5.64| 1572.1| -8402.7 -7847.7 13.00| -971.7|-14546.8 7065.0 20.36| -1700.8| 3474.8 -100.9
5.80| 1580.7| -9468.7 -7629.9 13.16| -978.6]-13578.0 6930.3 20.52| -1722.1| 3004.4 -96.9
5.95| 1591.5]-10759.1 -7355.9 13.31| -989.4-12393.3 6760.3 20.68| -1739.2| 2641.6 -93.7
6.11| 1606.9-11757.4 -7135.1 13.47| -998.01-11466.7 6622.9 20.83| -1760.6] 2205.2 -89.7
6.27| 1635.5|-12962.6 -6855.1 13.63| -1008.8|-10335.2 6449.5 20.99| -1777.7) 1870.0 -86.4
6.42| 1661.8]-13891.9 -6627.0 13.78| -1019.5| -9233.9 6274.3 21.15| -1799.0] 1468.5 -82.3
6.58| 1694.5]-15009.1 -6336.7 13.94| -1028.1| -8374.6 6132.7 21.30| -1816.1| 1161.5 -78.9
6.74| 1720.8]-15866.8 -6100.4 14.10| -1038.7| -7328.2 5954.0 21.46| -1837.5| 795.6 -14.7
6.89| 1753.5-16893.0 -5800.0 14.25| -1047.6| -6513.3 5809.8 21.62| -1854.6| 517.4 -71.3
7.05| 1779.8]-17676.6 -5555.6 14.41| -1058.3| -5522.8 5627.8 21.77| -1876.0f 187.9 -66.9
7.21| 1812.5]-18608.6 -5244.9 14.57| -1066.9| -4753.1 5480.9 21.93| -1888.8 0.0 0.0
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 7
Ref: 1.3
Page: 1
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Maximum
O 10165.7 ftlb/ft
A 2208.9 psf
A 0.2 psf

d (ft)

7.95
15.84
15.84

Waler

Stage 7 - Tip and Moment only

Waler

Waler

Waler

Waler

+19.50 ft-----------pgr-- - WL; fffffffffffffffffffffffffffffffffff +19.50 ft 20t

+16+

3438.5 Ib/ft +12.00 ft------- 1o

+8-

45245 b/ +6.00 ft------- ]

+4-

5729.84pfft +1.00 ft------- A

0.00 ft 0

clay 1 (ft)]

11723-90b/ft  4.00 ft------- .l

‘n 8-

sand’ 9.00 ft 1

81.1 Ib/ft 12.00 ft------- 1o

13.00 ft = e e e 13.00 ft A
cla

oe = 2.84 f 1

158 Tt —wl———Hp 5.84% 16
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 7
Ref: 1.3
Page: 2
Date: 8.20.18

Input Data

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 7 - Tip and Moment only

Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
Surcharge =  0.0psf Depth Of Passive Water = 15.84ft Minimum Fluid Density = 31.80pcf
Soil Profile Active Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,opsh) ()| 8| Ky Rae Kp KpC
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0| 30.0| 0.0|0.43 (0.56)|0.00 (0.00) 3.00 0.00
13.00|clay 2 125.00| 62.50(1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50|2200.0 (1692.3) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
Soil Profile Passive Side
Depth (ft) | Soil Name | y (pcf) | y' (pcf) C (psf) C,opsh) ()| 8| Ky Rae Kp KpC
0.00|clay 1 128.00| 65.50| 1000.1 (769.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
9.00|sand 122.00| 59.50 0.0 0.0 30.0f 0.0 0.43 0.00| 3.00 (2.31)| 0.00 (0.00)
13.00|clay 2 125.00| 62.50(1499.9 (1153.8) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
22.00|clay 3 118.00| 55.50| 1050.0 (807.7) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
26.00|clay 4 132.00| 69.50(2200.0 (1692.3) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
37.00|clay 5 132.00| 69.50(2200.0 (1692.3) 0.0 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K ;x1.3; Kp+1 3; Cyet1-3; Cpas+1 3
Solution
Sheet
Sheet Name E I f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) [(in*/ft)| (psi) |(in3/ft) (ftib/ft) (in) |(in?/ft)|(Ib/ft)|  (ft) (ft) | (ft)
3.04E+07 19.50|2.84| 35.34

Pressure Model: Coulomb; Assume full hydrostatic pressure to 13.00ft in cohesive soils on active side
Load Model: Area Distribution

Maximum  |Depth (ft)

Supports Maxima
d |Type Load
(ft) (Ib/ft) Pressure
+12.00 | Waler 3438.5 Bending Moment
+6.00 | Waler 4524.5 Shear Force

2609.3 psf 8.98
10165.7 ftib/ft 7.95
9412.3 Ib/ft 11.98

+1.00 | Waler 5729.8
4.00|Waler 11723.9

12.00 | Waler 11181.1
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Moment (ftlb/ft)
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 7
Ref: 1.3
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Analysis: Net Pressure
Toe: Free Earth Support

Stage 7 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00| 1219.6] 3187.5 -1785.3 5.32| 1913.4| -2540.3 -5642.2 10.64| 2269.4| -1293.3 6318.5
0.11| 1225.1] 3030.4 -1677.2 5.43| 1935.9| -3187.1 -5415.2 10.75| 2280.7| -526.1 6586.7
0.23| 1232.5| 2836.1 -1532.4 5.54| 1958.3| -3807.4 -5185.4 10.86| 2289.2 70.4 6788.7
0.34| 1239.9] 2659.2 -1386.6 5.66| 1980.8| -4400.8 -4953.1 10.98| 2300.4| 894.0 7059.2
0.45| 1247.2| 2499.8 -1240.0 5.77| 2003.2| -4967.1 -4718.1 11.09] 2311.7| 1749.9 7331.1
0.57| 1254.6] 2357.9 -1092.5 5.88| 2020.0| -5373.8 -4540.1 11.20| 2323.0| 2638.4 7604.2
0.68| 1262.0 2233.8 -944.2 6.00| 2042.5| -5891.8 -4300.5 11.32| 2334.3| 3559.6 7878.8
0.79| 1267.5| 2152.4 -832.3 6.11| 2064.9| -6381.8 -4058.2 11.43| 2345.6| 4513.6 8154.6
0.91| 1274.9] 2059.4 -682.5 6.22| 2087.4| -6843.5 -3813.3 11.54| 2354.1| 5250.8 8362.3
1.02| 1282.2| 1984.5 -531.7 6.34| 2109.8| -7276.5 -3565.7 11.66| 2365.4| 6262.8 8640.5
1.13| 1289.6) 1927.6 -380.1 6.45 2132.3| -7680.6 -3315.5 11.77) 2376.6| 7308.1 8920.0
1.24| 1297.0) 1889.0 -227.7 6.56| 2149.1| -7964.6 -3126.1 11.88| 2387.9| 8386.8 9200.8
1.36| 1304.3| 1868.6 -74.3 6.68| 2171.6| -8317.3 -2871.2 12.00] 2399.2| 9581.4 -1698.1
1.47| 1311.7) 1866.6 79.9 6.79| 2194.0| -8640.3 -2613.8 12.11| 2410.5| 9335.5 -1414.7
1.58| 1317.2| 1877.3 196.1 6.90| 2216.5| -8933.2 -2353.6 12.22| 2421.8| 9133.5 -1129.8
1.70| 1324.6) 1908.0 351.8 7.02| 2238.9| -9195.7 -2090.9 12.33| 2430.3] 9010.9 -915.4
1.81| 1332.0| 1957.6 508.4 7.13| 2261.4| -9427.5 -1825.4 12.45| 2441.5| 8886.1 -628.2
1.92| 1339.3| 2026.1 665.9 7.24| 2278.2| -9581.0 -1624.6 12.56| 2452.8| 8805.8 -339.8
2.04| 1346.7) 2113.7 824.2 7.36| 2300.7| -9758.3 -1354.6 12.67| 2464.1| 8770.1 -50.0
2.15] 1354.1| 2220.4 983.4 7.47| 2323.1] -9904.1 -1081.9 12.79| 2475.4| 8719.9 241.2
2.26| 1359.6| 2313.0 1103.4 7.58| 2345.5|-10018.1 -806.6 12.90| 2486.7| 8421.9 533.6
2.38| 1367.0| 2453.5 1264.1 7.70| 2368.01-10099.8 -528.6 13.01| 2492.3| 8035.1 753.8
2.49| 1374.6| 2613.4 1425.7 7.81| 2390.4]-10149.1 -248.0 13.13| -284.8| 7404.8 724.7
2.60| 1397.1| 2792.9 1589.1 7.92| 2412.9]-10165.7 35.3 13.24| -292.1| 6797.3 698.9
2.72| 1419.5| 2992.3 1755.4 8.03| 2429.7|-10156.1 2495 13.35] -299.5| 6211.9 672.5
2.83| 1442.0f 3211.8 1924.3 8.15| 2452.2]-10113.4 537.4 13.47| -306.8| 5649.1 645.4
2.94| 1458.8| 3389.9 2052.7 8.26| 2474.6]-10036.2 827.9 13.58| -314.2| 5109.5 617.7
3.06| 1481.3] 3645.6 2226.2 8.37| 2497.1| -9924.1 1121.1 13.69| -319.7| 4720.4 596.5
3.17| 1503.7| 3922.3 2402.3 8.49| 2519.5| -9776.9 1417.0 13.81| -327.1| 4222.8 567.6
3.28| 1526.2| 4220.4 2581.1 8.60| 2542.0| -9594.2 17154 13.92| -334.4| 3749.9 538.1
3.39| 1548.6] 4540.2 2762.4 8.71| 2558.8| -9433.6 1941.0 14.03| -341.8| 3302.4 507.9
3.51| 1571.1] 4882.0 2946.5 8.83| 2581.3| -9188.1 2244 1 14.15| -349.1| 2880.6 4771
3.62| 1593.5| 5246.1 3133.3 8.94| 2603.7| -8906.2 2549.9 14.26] -356.5| 2485.3 445.6
3.73| 1610.3| 5534.1 3275.0 9.05| 2114.2| -8588.1 2828.1 14.37| -363.9] 2116.9 413.4
3.85| 1632.8| 5938.1 3466.4 9.17| 2128.3| -8238.8 3078.4 14.48| -369.4| 1858.7 388.9
3.96| 1655.2| 6365.4 3660.4 9.28| 2139.6| -7859.6 3329.9 14.60| -376.7| 1538.8 355.6
4.07| 1677.7| 5776.6 -7866.8 9.39| 2148.1| -7555.4 3519.5 14.71| -384.1| 1247.5 321.7
4.19] 1700.1| 4869.6 -7667.5 9.51| 2159.3| -7123.4 3773.4 14.82| -391.4| 9852 287.1
4.30| 1722.6| 3986.0 -7465.5 9.62| 2170.6| -6661.0 4028.6 14.94| -398.8| 752.5 251.8
4.41) 1739.4| 3338.7 -7312.4 9.73| 2181.9| -6168.0 4285.1 15.05| -406.2| 550.0 215.9
4.53| 1761.9| 2496.6 -7105.8 9.85| 2193.2| -5644.2 4543.0 15.16] -411.7| 418.2 188.5
4.64| 1784.3| 1678.7 -6896.6 9.96| 2204.5| -5089.6 4802.2 15.28| -419.0 269.8 151.5
4.75| 1806.8| 885.2 -6684.7 10.07| 2215.8] -4504.0 5062.8 15.39| -426.4| 153.0 113.8
4.87| 1829.2| 116.5 -6470.2 10.18| 2224.3| -4044.3 5259.1 15.50| -433.7 68.6 75.4
498 1851.7| -627.2 -6253.0 10.30| 2235.5| -3403.9 5521.9 15.62| -441.1 16.9 36.4
5.09| 1868.5| -1168.2 -6088.4 10.41| 2246.8| -2732.1 5786.1 15.73| -448.5 0.0 0.0
5.21| 1891.0] -1867.2 -5866.7 10.52| 2258.1] -2028.6 6051.7 15.84| -452.1 0.0 0.0
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 7
Ref: 1.0
Page: 1 20+
Date: 8.20.18 +1950 ft----------ggm - WL—=--------mmmmmmm o +19.50 ft
Works: Temporary - |
Pressure: Coulomb 1
Toe: No Earth Support |
Maximum d (ft) +164
0 133284 ftib/ft 8.04 .
A 2031.3 psf 13.00 |
Stage 7 - Wales only A
Waler 3439.3 Ib/ft +12.00 +12+
+8-
Waler 4530.5 Ib/ft  +6.00 ft------- 1
+4-
Waler 5748.4 Ib/ft  +1.00 ft------- 1
0.00 ft 0+
(ft)]
Waler 10029.8 Ib/ft 4.00 ft------- 4+
84
9.00 ft 1
Waler 10758.0 Ib/ft  12.00 ft------- 124
13.00 i oI~ A3.00 ft .
clay 2
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Title: Colorado River Flood Gate - Input Data

_ East Side Depth Of Excavation = 13.00ft Depth Of Active Water = +19.50ft Water Density = 62.50pcf
De&gge;: ?tgge 7 Surcharge = 0.0psf Depth Of Passive Water = 16.00ft Minimum Fluid Density = 31.80pcf
er .
Page: 2 Soil Profile
Date: 8.20.18 Depth (ft)| Soil Name y (pcf) | ' (pcf) | C (psf)|C, (psh)| ¢ (°) | 5 (°) | Ky | Kge Kp Kpc
b Works: Eemlp"fgry 0.00|clay 1 128.00| 65.50| 1000.1 0.0| 0.0] 0.0/1.00/2.00]1.00|2.00
reSST“:;; Ng“Egﬂh Suoport 9.00|sand 122.00| 59.50| 0.0 0.0/ 30.0| 0.0/0.43|0.00|3.00{0.00
: PP 13.00|clay 2 125.00| 62.50| 1499.9 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
Stage 7 - Wales only 22.00|clay 3 118.00| 55.50| 1050.0 0.0/ 0.0| 0.0/1.00|2.001.00|2.00
26.00|clay 4 132.00| 69.50| 2200.0 0.0/ 0.0| 0.0/1.00|2.00|1.00|2.00
37.00|clay 5 132.00| 69.50| 2200.0 0.0/ 0.0/ 0.0/1.00|2.00|1.00|2.00
Solution
Sheet
Sheet Name E | f Z |Allowed M. b A W |Upstand| Toe |Length
(psi) |(in%ft)| (psi) |(in¥ft)|  (ftb/t) (n) [(nzR)|b)| () | () | (R)
3.04E+07 19.50(0.00] 32.50

Pressure Model: Coulomb; Assume full hydrostatic pressure to 13.00ft in cohesive soils on active side
Load Model: Area Distribution (Hinge Method used for Shear Force, Bending Moment and Deflection)

Supports Maxima
d |Type Load Maximum | Depth (ft)
(ft) (Ib/ft) Pressure 2385.4 psf 13.00
+12.00| Waler 3439.3 Bending Moment | 13328.4 ftlb/ft 8.04
+6.00 | Waler 4530.5 Shear Force 8476.9 Ib/ft 12.00

+1.00 | Waler 5748.4
4.00| Waler 10029.8
12.00|Waler 10758.0

%Eﬁ“}; " SupportIT, v2.35
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East Side

Title: Colorado River Flood Gate -
Designer: Stage 7

Ref: 1.0
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Toe: No Earth Support

ft
13.00

(

d

8.04
12.00

Maximum

13328.4 ftlb/ft

2385.4 psf
8476.9 Ib/ft

O
O
&

Stage 7 - Wales only
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Title: Colorado River Flood Gate -
East Side
Designer: Stage 7
Ref: 1.0
Page: 4
Date: 8.20.18

Works: Temporary
Pressure: Coulomb
Toe: No Earth Support

Stage 7 - Wales only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00{ 1219.8| -2199.5 -1837.8 4.36| 1492.5| -1603.1 -6118.8 8.73| 2103.6|-12912.4 1438.9
0.09| 1224.9| -2348.5 -1738.4 4.46| 1497.6| -2093.7 -5997.3 8.82| 2119.1]-12807.7 1610.7
0.19| 1229.9| -2489.2 -1638.6 4.55| 1504.4| -2732.4 -5834.6 8.91| 2139.7]-12649.3 1841.6
0.28| 1236.7| -2664.1 -1504.9 4.64| 1509.5| -3200.0 -5712.1 9.01| 2150.01-12516.3 2016.2
0.37| 1241.8| -2785.6 -1404.1 4.74) 1514.5| -3657.7 -55689.2 9.10| 2045.7|-12320.3 2237.3
0.46| 1248.6| -2934.6 -1269.1 4.83| 1521.3| -4252.4 -5424.6 9.19| 2052.9]-12159.8 2403.9
0.56| 1253.7| -3036.6 -1167.4 4.92| 1526.4| -4686.9 -5300.7 9.29| 2060.01-11987.6 2571.1
0.65| 1260.4| -3159.5 -1031.1 5.01| 1533.2| -5250.6 -5134.9 9.38| 2069.6]-11739.8 2794.9
0.74| 1265.5| -3241.8 -928.5 5.11| 1538.3| -5661.6 -5010.1 9.47| 2076.7|-11540.2 2963.5
0.84| 1270.6| -3315.6 -825.4 5.20| 1545.0| -6193.9 -4843.0 9.56| 2086.3]-11255.6 31891
0.93| 1277.4| -3400.8 -687.3 5.29| 1550.1| -6581.4 -4717.2 9.66| 2093.5]-11028.4 3359.0
1.02| 1282.5| -3454.6 -5683.2 5.39| 1555.2| -6958.7 -4590.9 9.75| 2103.0}-10706.9 3586.5
1.11) 1289.2| -3513.1 -443.8 5.48| 1562.0| -7445.9 -4422.0 9.84| 2110.2|-10451.8 3757.7
1.21| 1294.3| -3546.8 -338.8 5.57| 1567.1| -7799.3 -4294 .8 9.94| 2117.3]-10184.7 3929.5
1.30| 1301.1| -3578.3 -198.1 5.66| 1573.8| -8254.6 -4124.6 10.03| 2126.9| -9809.8 4159.6
1.39] 1306.2| -3591.8 -92.1 5.76| 1578.9| -8584.0 -3996.4 10.12| 2134.0| -9514.6 4332.8
1.49| 1311.3| -3596.5 14.3 5.85| 1585.7| -9007.1 -3824.9 10.21| 2143.6| -9102.0 4564.6
1.58| 1318.0| -3589.0 156.8 5.94| 1590.8| -9312.3 -3695.8 10.31| 2150.7| -8778.4 4739.2
1.67| 1323.1| -3573.0 264.2 6.04| 1595.9| -9607.1 -3566.3 10.40| 2160.3| -8327.8 4972.8
1.76] 1329.9| -3537.7 408.0 6.13| 1603.0| -9983.8 -3392.9 10.49| 2167.5| -7975.5 5148.7
1.86| 1335.0| -3500.8 516.3 6.22| 1623.6|-10254.1 -3261.4 10.59| 2174.6| -7611.0 5325.2
1.95| 1341.7| -3437.6 661.4 6.31| 1644.3]-10597.9 -3084.1 10.68| 2184.2| -7105.6 5561.4
2.04| 1346.8| -3379.7 770.7 6.41| 1659.8]-10843.2 -2949.7 10.77) 2191.3| -6712.1 5739.3
2.14] 1351.9| -3312.6 880.4 6.50| 1680.4]-11153.3 -2768.5 10.86| 2200.9| -6168.0 5977.3
2.23| 1358.7| -3209.0 1027.3 6.59| 1695.9|-11373.0 -2631.1 10.96] 2208.0| -5745.3 6156.5
2.32| 1363.8| -3120.6 1138.0 6.69| 1711.4]-11581.6 -2492.5 11.05| 2217.6| -5162.2 6396.4
2.41) 1370.5| -2988.4 1286.2 6.78| 1732.0]-11842.3 -2305.7 11.14| 2224.7| -4710.2 6576.9
2.51| 1375.6| -2878.5 1397.8 6.87| 1747.5]-12024.6 -2164.1 11.24| 2231.9| -4245.5 6758.1
2.60| 1382.4| -2717.4 1547.3 6.96| 1768.1|-12249.7 -1973.4 11.33| 2241.4| -3606.2 7000.5
2.69| 1387.5| -2585.8 1659.9 7.06| 1783.6]-12405.1 -1828.9 11.42| 2248.6| -3111.8 7183.0
2.79] 1392.6| -2444.8 1772.9 7.15| 1804.3]-12594.1 -1634.3 11.51| 2258.2| -2432.7 7427.3
2.88| 1399.3| -2242.1 1924.2 7.24| 1819.7]-12722.0 -1486.8 11.61| 2265.3| -1908.4 76111
2.97| 1404.4| -2079.1 2038.2 7.34| 1835.2|-12838.0 -1338.1 11.70| 2274.9| -1189.3 7857.2
3.06| 1411.2] -1847.0 2190.8 7.43| 1855.9]-12973.9 -1137.9 11.79| 2282.0| -634.9 8042.4
3.16| 1416.3| -1661.9 2305.7 7.52| 1871.3]-13061.7 -986.3 11.89| 2289.2 -67.5 8228.2
3.25| 1423.1| -1400.1 2459.6 7.61| 1892.01-13159.6 -782.2 11.98| 2298.7| 709.3 8476.9
3.34| 1428.1| -1192.5 2575.5 7.71| 1907.5|-13218.6 -627.6 12.07| 2305.9] 847.6 -1950.7
3.44| 1433.2] -975.4 2691.8 7.80| 1928.11-13277.7 -419.6 12.16| 2315.4| 646.3 -1702.3
3.53| 1440.0f -670.8 2847.5 7.89| 1943.6]-13307.4 -262.1 12.26| 2322.6| 513.1 -1515.4
3.62| 14451 -431.0 2964.8 7.99| 1959.11-13324.3 -103.3 12.35| 2332.2] 359.1 -1265.3
3.71| 1451.9] -96.1 3121.8 8.08| 1979.7|-13327.0 110.3 12.44| 2339.3] 261.3 -1077.1
3.81| 1456.9] 166.6 3240.0 8.17| 1990.0}-13315.5 271.9 12.54| 2346.5| 178.9 -888.2
3.90| 1463.7] 532.0 3398.3 8.26| 2015.8]-13282.5 489.4 12.63| 2356.0 93.0 -635.5
3.99| 1468.8] 814.9 -6680.6 8.36| 2031.3]-13244.4 654.0 12.72| 2363.2 46.5 -445.4
4.09] 14739 278.9 -6560.9 8.45| 2052.0|-13175.7 875.5 12.81| 2372.7 8.6 -190.9
4.18| 1480.7| -420.6 -6400.8 8.54| 2067.4]-13110.5 1043.0 12.91| 2379.9 -1.8 0.6
4.27| 1485.7] -933.9 -6280.2 8.64| 2082.9]-13033.5 1211.9 13.00] 2385.4 0.0 0.0
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APPENDIX D




COLORADO RIVER - EAST SEEPAGE CUTOFF

EL100 <z
Cw =[(2V) + (1/3H))/ ah
ah NEGLECT HORIZONTAL INTERFACE OF FOOTING/SOIL
DUE TO PROBABLE SOIL ARCHING FROM A PILE
FOUNDED STRUCTURE.
EL-20 <z H=0
- FOR ALL CLAY FOUNDATION, Cw >= 3
Ah=(10-(-2)) = 12'
Cw=[(2V)+(1/3x0)]/12=3
V=18
WATER WATER TIP ELEV = -28 -18 = -46
EL -28.0
XXX 1 L
G=125
1| CLAY C=1500
1 P=0
11} EL -37.0
N G=118
v 1 CLAY C=1050
‘I i! EL -41.0 P=0
1 l! G=132
CLAY C=2200
EL-460 .y ____ 11 P=0
EL -52.0

...\Colorado-East sketch.dgn 10/23/2018 12:20:41 PM




\ 4

AN

= Input Target Safe Creep Ratio [Base Elevation | Tip Elevation
= Output 3 -28 -46
Weighted Creep Ratio
Cumulative |
Transformed
Strata | Thickness | Material | Safe Creep Ratio | Transformed Thickness| Thickness
A 18 CH 3 18 18
B 0 CH 3 0 18
C 0 ML 7.5 0 18
D 0 CH 7 0 18
E 0 CH 3 0 18
F 0 CH 3 0 18
G 0 CH 3 0 18
Dead Space
0




Note:
b=b,=b,
2*b=b; +b,
(a+b;+b,+c/3+d)/H
a b d c H (a+2*b +¢/3+d)/H
0 18 0 0 12 3
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
0 0 0 0 12 0
Largest "b"
18

Use Goal Seek to get (X?-N5) to equal zero by changing K?

0
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Rachel, Chad M CIV USARMY CEMVN (US)

From:
Sent:
To:
Cc:

Subject:

CLASSIFICATION: UNCLASSIFIED

Chad,

Lovett, David P Jr CIV USARMY CEMVN (US)

Thursday, August 02, 2018 11:31 AM

Rachel, Chad M CIV USARMY CEMVN (US)

Ragolia, Jason J CIV USARMY CEMVN (US); Richard, Leeland J CIV USARMY CEMVN
(Us)

Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Need a 30" pile capacity curve for a new 125' gate on either side of the river crossing. Each gate will be mid-way
between the existing river and GIWW side gate, directly to the south of the existing earthen chamber. See below for

locations.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565



Rachel, Chad M CIV USARMY CEMVN (US)

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Friday, August 17, 2018 6:20 AM

To: Rachel, Chad M CIV USARMY CEMVN (US)

Cc: Richard, Leeland J CIV USARMY CEMVN (US)

Subject: Re: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Stick to 4.5 then for the water elevation.

Sent from my BlackBerry 10 smartphone on the Verizon Wireless 4G LTE network.
Original Message

From: Rachel, Chad M CIV USARMY CEMVN (US)

Sent: Friday, August 17, 2018 6:11 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US)

Cc: Richard, Leeland J CIV USARMY CEMVN (US)

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Dave,
Does this mean you want the water at EL 4 or at EL 67

Please confirm as soon as you can, as | have already done an entire design yesterday for one of them with water at EL
4.5 as the hydraulic engineer provided.

Thanks,
Chad M. Rachel, P.E.

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Thursday, August 16, 2018 7:50 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>; McLaughlin, Patrick W
<Patrick.McLaughlin@mottmac.com>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED
Chad,
Let's design for El 4 with a top El of 6.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch



Ph (504) 862-2680
Cell (504) 717-9565

From: Agnew, Maxwell E CIV USARMY CEMVN (US)

Sent: Wednesday, August 15, 2018 1:41 PM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>; McLaughlin, Patrick W
<Patrick.McLaughlin@mottmac.com>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Hi David,

| looked at the east lock gage reading to determine water levels. The values are reported in NGVD, but | believe there is
about a 2.0ft error/shift to get to NAVDS88, at least with the older data. It seems the more recent data (late 2017 to
present) was shifted down to where it’s supposed to be. | remember looking into this issue a while back. The surveyor
we used shot a water surface elevation in the lock at a certain time. | compared the lock reading and there was about a
2ft difference between the lock reading in NGVD and the survey in NAVD88. Using the plot below, it seems every year
there are some fairly high events in the 6 to 8ft NGVD range, although some of those could be tropical. If we adjust for
the datum shift, the levels would be 4 to 6ft NAVD88. | would recommend an elevation to 6ft NAVD88. If only
considering non-storm tidal conditions, the maximum seems about 2.5 NAVD88, which if you add 2ft of freeboard,
would give 4.5 ft NAVD88.

Thanks,

Max

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Wednesday, August 15, 2018 12:53 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>; McLaughlin, Patrick W
<Patrick.McLaughlin@mottmac.com>

Cc: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>

Subject: FW: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Max, Pat,



Can you please provide Chad with a maximum (non-tropical) water elevation that the cofferdam should be designed for.
The cofferdams will be on the GIWW side of the existing structures so won't see the high river elevations.

Chad,

We should provide 2' above that elevation for "freeboard".

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: Rachel, Chad M CIV USARMY CEMVN (US)
Sent: Wednesday, August 15, 2018 10:12 AM
To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

Which water level should | use for the flood side of the braced cofferdam?



Thanks,

Chad M. Rachel, P.E.

From: Lovett, David P Jr CIV USARMY CEMVN (US)
Sent: Thursday, August 02, 2018 12:34 PM
To: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>

Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil>; Richard, Leeland J CIV USARMY CEMVN
(US) <Leeland.J.Richard@usace.army.mil>

Subject: RE: Colorado River Locks - Pile Curve Needed (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Chad,

Also based on the available boring data, would like you to evaluate the required sheetpile cutoff elevation, the
cofferdam design and the dewatering requirements (if necessary) for the 2 Colorado structures and the 1 Brazos
structure. For the cofferdam design, the sill, base elevation and TRS dredge elevation would be the same as the GIWW
West design that you performed for Morganza. | assume we could use the same elevations for anchor locations as we
did for Morganza as well.

Please let me know approximate schedule to accomplish this work.

Thanks,
David P. Lovett Jr., P.E.
Supervisory Civil Engineer

U.S. Army Corps of Engineers



Rachel, Chad M CIV USARMY CEMVN (US)

From: Rachel, Chad M CIV USARMY CEMVN (US)

Sent: Friday, September 21, 2018 11:13 AM

To: Lovett, David P Jr CIV USARMY CEMVN (US)

Cc: Ragolia, Jason J CIV USARMY CEMVN (US); Richard, Leeland J CIV USARMY CEMVN
(US)

Subject: Brazos River & Colorado River - Seepage Cutoff

Attachments: Brazos-East sketch.pdf; Colorado-East sketch.pdf; Colorado-West sketch.pdf; Colorado-

West Lanes Weighted Creep-CMR.PDF; Colorado-East Lanes Weighted Creep-
CMR.PDF; Brazos-East Lanes Weighted Creep-CMR.PDF

Dave,

The estimated tip elevation (based on the soil parameters and stratification from the limited data, the water levels you
provided, and using Lane's Weighted Creep Ratio method of analysis) of the seepage cutoff for the 3 structures are as
follows:

Brazos-East = EL -46.0
Colorado-West = EL -50.5
Colorado-East = EL -46.0
Documentation is attached.

Thanks,
Chad M. Rachel, P.E.

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Monday, September 17, 2018 1:53 PM

To: Rachel, Chad M CIV USARMY CEMVN (US) <Chad.M.Rachel@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J).Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Chad,
For cutoff, assume El 10 on the river and -2 on the GIWW side of the structure to size the tip of the cutoff wall.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565



From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Monday, September 17, 2018 8:11 AM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J).Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Max,

Trying to determine for the new load case you suggest, what would be the return period on that event? Trying to
determine whether this would be an unusual or extreme event.

Thanks,

David P. Lovett Jr., P.E.
Supervisory Civil Engineer
U.S. Army Corps of Engineers
New Orleans District
Engineering Division
Structures Branch

Ph (504) 862-2680

Cell (504) 717-9565

From: Agnew, Maxwell E CIV USARMY CEMVN (US)

Sent: Friday, September 14, 2018 2:19 PM

To: Lovett, David P Jr CIV USARMY CEMVN (US) <David.P.Lovett@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil>
Subject: RE: Colorado River Lock - Design Questions

Hi Dave,

1) I think this is ok for completing a cost estimate, but for final design, we'd probably want to look a little closer at
velocities. 1000Ib stone sounds pretty extreme.

2) For an extreme hurricane event, | believe the surge will inundate the entire coastal area, so both the GIWW and River
would be about the same elevation. Once the water gets above 3 or 4ft, all the land in that area is inundated, so | don't
believe you'd ever have a case where the river is 16' and the GIWW so much lower at 5ft.

| think the worst differential will be during a flood event at low tide. See below plot of stages. Harvey (flood of record
maybe) seemed to peak at about 8ft NGVD (~6ft NAVD88). Maybe you could assume 10ft NAVD88 in the river, and a low
tide, maybe -2ft in the GIWW.



Let me know if this helps or if you need any other info.
Thanks,

Max

From: Lovett, David P Jr CIV USARMY CEMVN (US)

Sent: Friday, September 14, 2018 1:38 PM

To: Agnew, Maxwell E CIV USARMY CEMVN (US) <Maxwell.E.Agnew@usace.army.mil>
Cc: Ragolia, Jason J CIV USARMY CEMVN (US) <Jason.J.Ragolia@usace.army.mil>
Subject: Colorado River Lock - Design Questions

Max,

Two questions:

1.) Inthe attachment, | used WCC design from Matt D. to assume a similar 42” layer of 1000lb stone placed in the wet,
extending 200’ out from the structure. This would be placed on top of geotextile and bedding material. Is this
reasonable?

2.) For the design of the pile foundation, | selected 4 load cases. They are shown below. Can you validate? Particularly
interested in the hurricane case, where | assume the gate will be shut in a hurricane so | designed for water to the top
for survivability of the structure (133% OS). What would be the GIWW elevation if we have 16 on the R/S?



Colorado River West Flood Gate

Soil Parameter Determination

Using the GLO database, there are three (3) borings on the west side of the Colorado. Those borings are
87-205, 87-206, and 87-207. Ground surface elevations of the borings are not known; only the depths
are known. The ground surface of these borings are approximately 18 feet below the water surface.
Although no ground surface elevation was reported, an assumption was made that the water surface
was approximately zero elevation. Using this assumption and knowing the boring depth below the water
surface, the ground surface elevation of the borings were assumed. The borings extend to depths of
approximately 52 feet.

The strength test data for these borings are somewhat adequate, consisting mostly of pocket
penetrometer tests and torvane tests, with occasional unconfined compression tests. Also
accompanying the strength test data is soil classification, Atterberg limits, moisture contents, sieve
analyses, and dry unit weight determination.

Determination of soil parameters relied upon the data from all 3 borings on the West side. All data was
plotted in charts of Shear Strength vs. Depth and Wet Density vs. Depth. Boring logs were laid out next
to each other, from left to right in order to determine stratification lines. Theses stratification lines were
laid on top of the plots of Shear Strength vs. Depth and Wet Density vs. Depth in order to create design
lines.

For boring locations, boring logs, test data, and soil parameter plots, see Appendix A.

Pile Capacity Determination

Analyses were performed to determine the estimated ultimate single pile load capacity in compression
and tension for an open end 30-inch diameter steel pipe pile with wall thickness of 5/8-inch was
estimated. The estimated capacity is presented on the design plate. The capacity was determined with
and without a plug formation, and the most critical condition (vs. depth) was reported. Both Q-case and
S-case was examined with groundwater table at the ground surface.

For reasons explained above, the curves presented assume the ground surface at EL -18.0. If ground
surface elevations for each boring are determined via survey or other means, and elevations are found
to be similar, the soil parameters and the curves can be adjusted accordingly. If elevations are found to
not be similar, the soil parameters and the curves can be re-evaluated by the geotechnical engineer.

Soil-pile interface parameters such as adhesion and wall friction followed recommendations provided in
EM 1110-2-2906. Other parameters used in the design, such as lateral earth coefficients for both
compression and tension and bearing capacity factors can be found on the pile capacity curve design
plate presented in Appendix B.

Due to the lack of proximate geotechnical data, recommended design factors of safety for allowable pile
capacity are as follows:



FS w/ Load FS w/o Load
test test
Q-case 2 3.5
S-case 1.5 2

The factors of safety shown with an accompanying load test assume a static load test. It is highly
recommended that a static pile load test be performed at a location within the footprint of the
proposed structure. If dynamic testing only is performed, the Q-case factor of safety should be adjusted
to a value of 2.5, and the S-case factor of safety should be taken as 1.75.

The piles will derive a significant portion of their supporting capacity through skin friction and therefore
it will be necessary to consider the effect of group action for piles placed in groups. In this regard, the
supporting value of pile groups should be investigated on the basis of group perimeter shear by the
formula shown in the figure titled “Capacity of Pile Groups” provided in the Appendix. For pile groups
used in tension, the second term of the formula should be deleted when evaluating group effects. All
groups should be evaluated for perimeter shear. The minimum center-to-center spacing within a pile
group or row of piles should be determined in accordance with the pile spacing formula shown in the
figure titled “Capacity of Pile Groups” provided in the Appendix B.

Pile load capacities shown on the design plate assume piles are installed vertically, but may be used to
estimate horizontal load resistances for batter piles. The vertical component of the batter piles are
equated to the load capacities for identical sized vertical piles driven to the same tip elevations. This
relationship may be used to determine the axial capacities and horizontal components of the batter
piles as shown in the figure titled “Axial and Horizontal Resistance of Batter Piles” provided in the
Appendix B.

Temporary Retaining Structure Design

Using the design soil parameters developed for Colorado River — West — Reach 1, the temporary
retaining system (TRS) was designed. The TRS consists of a braced sheet pile cofferdam structure. For
feasibility level design purposes, the geometry of the structure was modeled after a similar project
known as the Morganza to the Gulf - GIWW West Flood Gate. This project called for a TRS dredge
elevation of EL -28 and 5 levels of bracing at elevations -3.0, -9.0, -14.0, -19.0, and finally a tremie slab
acting as a brace at EL -27.0. The piezometric surface inside the cofferdam was placed three (3) feet
below the dredge depth for design purposes, to model uplift control.

Only the Q-case soil parameters were used in the design. A factor of safety (FOS) of 1.3 was
incorporated into the soil shear strengths for determination of the tip elevation and moment. A factor of
safety (FOS) of 1.0 was used for determination of the brace loadings. The design was performed in
stages. Given the number of braces, seven (7) stages were required.

The available boring data extended to approximately EL -52. The soil parameters for the stratum
immediately above this elevation were assumed to continue below this elevation. This is likely a
conservative assumption, as soil shear strengths tend to increase with increased depth. From the boring



data, the ground surface below the water surface was assumed to be at EL -18. It is recommended that
project specific borings and testing be performed in later stages of the project.

The design water level was provided by CEMVN-EDH and was based on the record of non-tropical data
collected from Jan 2002 through Aug 2018 (present) [reference USGS 08162506 Colorado Rv Bypass
Channel nr Matagorda, TX gage data)]. The data indicated that the maximum non-tropical water level is
approximately at EL 2.5 NAVD88. Two (2) feet of freeboard was added to this elevation to give a design
water surface elevation (DWSE) of 4.5 NAVDS88.

Analyses for each stage as well as determined values for tip elevation, bending moment, and brace
loadings are shown in Appendix C, with values to be used for design highlighted in the table. Taking into
account the stratification and the results of the analyses, the recommended tip elevation for the sheet
piles is EL -48.0 for this structure.

Based on the available boring data, the foundation at the structure location includes a sand layer slightly
deeper than the dredge elevation. This sand layer may need specific dewatering, but the sheet pile will
likely cut off much of the flow from this layer if there is any. Without more investigation (additional
borings, piezometers, etc.) this would be difficult to determine. Therefore, based on the current
available data, engineering judgment is that it is likely that specific dewatering requirements will be
necessary for this site in addition to pumping within the TRS.

Sheet Pile Seepage Cutoff Design

Using the design soil parameters developed for Colorado River — West, the requirements for the sheet
pile seepage cutoff below the base slab of the gate structure was determined. The design water levels
provided were EL 10.0 on the Colorado River side of the gate and EL -2.0 on the GIWW side of the gate.
The estimated tip elevation was determined using Lane's Weighted Creep Ratio method of analysis, and
based on the soil parameters and stratification from the limited data and the water levels provided, the
recommended tip elevation for the seepage cutoff is EL -50.5 for this structure. Analyses for
determination of the seepage cutoff sheet pile are shown in Appendix D.
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CONSTRUCTION SEQUENCE

1. PILE TEST

2. DREDGE ACCESS CHANNEL ON GIWW SIDE OF EACH STRUCTURH
FOR CRANE ACCESS.

3. DRIVE PRODUCTION PILING FOR GATE STRUCTURE IN WET.
4. PLACE COFFERDAM

5. CONSTRUCT GATE STRUCTURE

6. REMOVE COFFERDAM

7. CONSTRUCT GUIDE WALLS AND END CELLS (SOME CONCURRENT|
WITH GATE CONSTRICTION)

8. CONSTRUCT ROCK TRAINING WALL

9. COMPLETE DREDGING OF NEW CHANNEL

10. TRANSFER NAVIGATION TO NEW STRUCTURE
11. COMPLETE DEMOLITION/BUILD ACCESS LEVEE
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CAPACITY OF PILE GROUPS

The maximum allowable load carrying capacity of a pile group is no greater than the sum of the single pile

load capacities, but may be limited to a lower value if so indicated by the result of the following formula.

In Which:
Q.
=
L

c

A

w
b
A

(FSF)

(FSB)

W
2.6 1 +02 )4
=Px[.xc+ 7u ( f?)

Ca (FSF) (FSB)

Allewable load carrying capacity of pile group, 1b
Perimeter distance of pile group, i
Length of pile, ft

Average (weighted) cohesion or shear strength of material between surface and
depth of pile tip, psf

Average unconfined compressive strength of material in the zone Immediately balow
pile tips, psf

{unconfined compressive strength = cohesion x 2}

Width of base of pile group, ft

Length of base of pile group, fi

Base area of pile group, sq ft

Factor of safety for the friction area = 2

Factor of safety for the base area =2

The values of ¢ and g, used in this formula should be based on applicable soil data shown on the Log of
Boring and Test Results for this report. In the application of this formula, the weight of the piles, pile caps and
mats, considering the effect of buoyancy, should be included.

SPAC
In Which:

SPACING WITHIN PILE GROUPS

0.05 (L,) + 0.025 (L,) + 0.0125 (L)

Center to center of piles, feet

Pile penatration up to 100 feet

Pile penetration from 101 to 200 feet
File penetration beyond 200 feet

NOTE: Minimum pile spacing =3 feet or 3 pile diameters, whichever is greater



AXIAL AND HORIZONTAL RESISTANCE OF BATTER PILES
ESTIMATED FROM ALLOWABLE VERTICAL LOAD CAPACITIES

UV B / w NN

/ / a7 | v (TENsIon
i
H
] VECTOR DIAGRAM
FOR TENSION PILE

7 v L
BATTER '
PILE _\/ J B
/ A/ | v (COMPRESSION)
£ /
/ | )
/ VECTOR DIAGRAM
VERTICAL FOR COMPRESSION PILE
PILE ‘\\
e

L = VERTICAL COMPONENT OF BATTER PILE EMBEDMEMNT LENGTH.

W = ESTIMATED ALLOWABLE SINGLE LOAD CAPACITY OF A PILE DRIVEN VERTICALLY WITH EMBEDMENT LENGTH, L.
B =BATTER OF PILE EXPRESSED AS A RATIO OF VERTICAL DISTANCE TO ONE FOOT HORIZONTAL DISTANCE.

H = HORIZONTAL RES|ISTANCE OF BATTER PILE ESTIMATED AS FOLLOWS: H = —g'

A =ALLOWABLE AXIAL PILE LOAD CAPACITY OF A SINGLE BATTER PILE ESTIMATED AS FOLLOWS: A =4 v?(1+ # J

MOTE: THE AXIAL LOAD RESISTAMCE OF A VERTICAL PILE, V, 1S DEPENDENT QN THE TYPE OF LOADING - TENSION OR
COMPRESSION. CAUTION SHOULD BE EXERCISED TO ENSURE THE CORRECT VERTICAL CAPACITY IS USED,
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COLORADO RIVER - WEST

25 —— EL4.5 7
45 —— %
WATER
'] — %
& EL-14.0
1 EL -18.0
1 | EL-190 7X XX
G=125
CLAY  c=900
P=
% 1T~ [EL-28.0 —
7 XXX
12 EL "3@-@
G=122
SAND (=
P=30
- EL -37.0
G=125
CLAY C=1800
=0
EL -52.0
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Stage 1

Stage 1

Stage 2

Stage 2

Stage 3

Stage 4

Stage 5
Stage 6 *
Stage 7 *

Stages

Braces Water
None @EL45&EL-4
None @EL45&EL-4
@EL-3 @EL4A5&EL-10
@EL-3 @EL4A5&EL-10
@EL-3&EL-9 @ELA4.5&EL-15
@EL-3&EL-9&EL-14 @ELA5 &EL-20
@EL-3&EL-9&EL-14&EL-19 @ELA5 &EL-28
@EL-3&EL-9&EL-14&EL-19 @EL45&EL-31

@EL-3&EL-9&EL-14 &EL-19 &EL-27 @ EL4.5&EL-31

Indicates design value

FOS = 1.3 for Tip EL and Moment

FOS = 1.0 for Brace Loads

* Lowest brace is assumed to be a tremie slab

Ground
@ EL-18 & EL-19
@ EL-18 & EL-19
@ EL-18 & EL-19
@ EL-18 & EL-19
@ EL-18 & EL-19
@ EL-18 & EL-20
@ EL-18 & EL-28
@ EL-18 & EL-28
@ EL-18 & EL-28

Colorado River - West Side

Tip EL (ft)
-42.66
-37.23
-26.51
-26.34
-27.46
-29.52
-47.32
-47.32
426

Moment (ft#/ft)
135270.0
126491.9
38157.0
33423.8
17913.5

8961.9
101638.6
95784.3
12754.6

Brace @ EL -3 (#/ft) Brace @ EL-9 (#/ft) Brace @ EL-14 (#/ft) Brace @ EL-19 (#/ft)

NONE

NONE

8992.8
8631.6
3441.9
3448.0
34349
3435.0
3436.0

NONE
NONE
NONE
NONE
8516.7
4530.6
4509.4
4499.7
4518.5

Design

NONE
NONE
NONE
NONE
NONE
7922.8
5711.0
5711.0
5730.7

NONE
NONE
NONE
NONE
NONE
NONE
20611.7
19961.9
9984.0

* Brace @ EL-27 (#/ft)
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
15721.6

Software
CWALSHT
SUPPORT IT
CWALSHT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT
SUPPORT IT



Stage 1 - 1.3.dat
"Colorado River - West Braced Cofferdam Design
"Cantilever Condition - no braces
'Q-Case Soil Parameters
'Stage 1 - 1.3
CONTROL CANTILEVER DESIGN 1.30 1.30
WALL 4.5
SURFACE RIGHTSIDE 2 o -18

200 -18
SURFACE LEFTSIDE 2 %) -18
200 -18

SOIL RIGHTSIDE STRENGTHS 4
125 125 0 900 0 0 -30 0
122 122 30 0 %) % -37 0
125 125 0 1800 0 0 -52 @
125 125 0 1800 0 0

SOIL LEFTSIDE STRENGTHS 4
125 125 0 900 %) 0 -30 0
122 122 30 0 0 0 -37 0
125 125 0 1800 0 %) -52 ©
125 125 0 1800 0 0

WATER ELEVATIONS 62.5 4.5 -4

FINISHED
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Stage 1 - 1.3.o0ut
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 16-AUGUST-2018 TIME: 15:23:35

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *

3k >k >k >k %k 5k 5k 5k 5k 5k %k %k %k %k k %k

I.--HEADING

"Colorado River - West Braced Cofferdam Design
"Cantilever Condition - no braces

'Q-Case Soil Parameters

'Stage 1 - 1.3

IT.--CONTROL
CANTILEVER WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
[\

III.--WALL DATA
ELEVATION AT TOP OF WALL = 4.50 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -18.00

200.00 -18.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

.00 -18.00

200.00 -18.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)
125.00 125.00 9.00 900.00 .00 ©0.00 -30.00 ©0.00 DEF DEF
122.00 122.00  30.00  0.00 .00 ©0.00 -37.00 ©0.00 DEF DEF

Page 1



Stage 1 - 1.3.o0ut

125.00 125.00 0.00 1800.00 .00 0.00 -52.00 ©.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00  0.00 DEF DEF
V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT.  MOIST INTERNAL COH- WALL  ADH-  <--BOTTOM--> <-FACTOR->
WGHT.  WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF)  (FT) (FT/FT)
125.00 125.00 ©.00 900.00 .00 0.00 -30.00 ©0.00 DEF DEF
122.00 122.00  30.00  0.00 .00 ©0.00 -37.00 ©.60 DEF DEF
125.00 125.00 9.00 1800.00 .00 0.00 -52.00 ©.00 DEF DEF
125.00 125.00 0.00 1800.00 .00  0.00 DEF DEF
VI.--WATER DATA
UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 4.50 (FT)
LEFTSIDE ELEVATION = -4.00 (FT)
NO SEEPAGE
VII.--VERTICAL SURCHARGE LOADS
NONE
VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 16-AUGUST-2018

I.--HEADING

BY CLASSICAL METHODS

TIME: 15:23:38

3k 3k 3k 3 3k 3k 3k 3k 3k 3k sk sk sk sk 3k 3k 3k ok sk ok k sk sk sk sk k

SOIL PRESSURES FOR
* CANTILEVER WALL DESIGN *

>k 3k >k 3k 3k 5k 3k 3k 3k 3k 3k >k %k %k %k %k 5k 5k 5k 5k 5k %k %k %k k %k

* *

"Colorado River - West Braced Cofferdam Design

Page 2



II.--SOIL PRESSURES

vuvuvuuuuiuiouvu o OouUvVTUTuUTuTuTuTuTunuTuiuntuiul vl ®© VTV Ul ulul ol ol ol ul

-+

Stage 1 - 1.3.o0ut
"Cantilever Condition - no braces
'Q-Case Soil Parameters
'Stage 1 - 1.3

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

NET

WATER
(PSF)

Q.
62.
125.
187.
250.
312.
375.
437.
500.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

0

WWwWwwwwuwwwuwwwuwwwuwwwuwwwwwwwourouio uio un

<---LEFTSIDE--->
PASSIVE
(PSF)

0.

=
w
(o8]
N

1415.
1447.
1478.
1540.
1603.
1665.
1728.
1790.

OO0

OPOPOPRPRPRPUOVIOOTOOTIOOTDITITDTDINITOIIOIEODOIOOIEODIOOTOOIOOOOOOO®

ACTIVE
(PSF)

Q.

O OO0 OODEODIIODTLOLOIEOLOIOOOOOOOOOGOOO®
OO OO OOPEDTIOOPTODIEOOPTOOPOOOOOEOOOOGOO®

0

Page 3

Cmmmmm- NET------ >
(SOIL + WATER)
ACTIVE  PASSIVE

(PSF) (PSF)
0.0 0.0
62.5 62.5
125.0 125.0
187.5 187.5
250.0 250.0
312.5 312.5
375.0 375.0
437.5 437.5
500.0 500.0
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
531.3 531.3
-853.4  1915.9
-884.6  1947.1
-915.9  1978.4
-947.1  2009.6
-1009.6  2072.1
-1072.1  2134.6
-1134.6  2197.1
-1197.1  2259.6
-1259.6  2322.1

<--RIGHTSIDE--->

ACTIVE
(PSF)

Q.

OO0 OO OOTDTIOOPTDTIEOOPTOOIITOOOEOOOOGOO®
OO0 OO0 OODIIOODTLOIEOOLOIOOOOOOOOGOOG

0

PASSIVE
(PSF)

Q.

=
w
(0]
N

1415.
1447.
1478.
1540.
1603.
1665.
1728.
1790.

OO0 OO0 OTOIOOOOOOOOOOGOO®



-25.
-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-42.
-43.
-44.
-45,
-46.
-47.
-48.
-49,
-50.
-51.
-52.
-52.
-53.
-54,
-55.
-56.
-57.
-58.
-59.
-60.
-61.
-62.
-63.
-64.
-65.
-66.
-67.
-68.
-69.

vuvuviuiuiuiuiuiuiuvuiuvuiuiuiuiuiuiuvuiuuovVTuviuTUTuTunuTuuiuTuniuiunuiuiO VTUTUTUTUTUTUTO Ul ululutuy

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwuwwuwuwwuwwuwwuwwuwwuwwwwwuwwwww

1853.
1915.
1978.
2040.
2103.
2053.
2008.
2120.
2238.
2359.
2500.
2623.
2748.
3399.
4028.
4088.
4133.
4181.
4244
4306.
4369.
4431.
4494 .
4556.
4619.
4681.
4742.
4794.
4848.
4880.
4911.
4973.
5036.
5098.
5161.
5223.
5286.
5348.
5411.
5473.
5536.
5598.
5661.
5723.
5786.
5848.
5911.
5973.

NN NNNDNMNNDNMNNNDNMNNDNMNNNNMNONPPRPNNMNNDMNDNNNMNNYWROONPRPOOORERPNODROPRAOM

O OO0 OOOOOOOGOOGOOO®
O OO0 DPTDNDINDNDINDINDNDINDINDTDIOTDIIOTDINIIODTDITIEDTIITOOEDIIEOLOIOOIEOOOIOOPEOOOOOOOOOOO®

Stage 1 -

-1322.
-1384.
-1447.
-1509.
-1572.
-1521.
-1477.
-1588.
-1706.
-1827.
-1969.
-2092.
-2217.
-2867.
-3497.
-3556.
-3602.
-3650.
-3712.
-3775.
-3837.
-3900.
-3962.
-4025.
-4087.
-4150.
-4210.
-4263.
-4317.
-4348.
-4380.
-4442.
-4505.
-4567.
-4630.
-4692.
-4755.
-4817.
-4880.
-4942.
-5005.
-5067.
-5130.
-5192.
-5255.
-5317.
-5380.
-5442.

UTOUIOUIOUTOUITOUIOUITOUIOUIONUVRFRPROPOPOPOPOPLRAOOAANUVUINUINOVOOUO®OOR R, OR R

Page 4

.3.out

2384.
2447.
2509.
2572.
2634.
2584.
2539.
2651.
2769.
2890.
3032.
3154.
3280.
3930.
4560.
4619.
4664 .
4712.
4775.
4837.
4900.
4962.
5025.
5087.
5150.
5212.
5273.
5325.
5380.
5411.
5442.
5505.
5567.
5630.
5692.
5755.
5817.
5880.
5942.
6005.
6067.
6130.
6192.
6255.
6317.
6380.
6442.
6505.

OUIOUIOUIOUIOUIOUIOUIOUIOUINOOOTWUOUPNOPOPOPPOUVWERNONONMAAPNUVTWOARORO

O OO0 DPTDNINDNDINDIDPTDINDINDNDIDENDIIDOTDINIIOTDIIEDPTIIOOIOIEODIOOIEOOOIOOFOOOOOOOOOO®
OO0 000D OOELIIOODLIIEOOLIIOOLOEOOOLODOOOOOOOOOOGOOGOOO®

1853.
1915.
1978.
2040.
2103.
2053.
2008.
2120.
2238.
2359.
2500.
2623.
2748.
3399.
4028.
4088.
4133.
4181.
4244,
4306.
4369.
4431.
4494 .
4556.
4619.
4681.
4742.
4794.
4848.
4880.
4911.
4973.
5036.
5098.
5161.
5223.
5286.
5348.
5411.
5473.
5536.
5598.
5661.
5723.
5786.
5848.
5911.
5973.

NN NDNNDNMNNDNMNDNNDNNMNDNMNMNDNNNONPRPNNMNNDMNDNNNMNNYNYWROONPPOOORERERNODLOPMOPNS



-70.5 531.3
-71.5 531.3
-72.5 531.3
-73.5 531.3
-74.5 531.3
-75.5 531.3
-76.5 531.3
-77.5 531.3
-78.5 531.3
-79.5 531.3
-80.5 531.3
-81.5 531.3
-82.5 531.3
-83.5 531.3
-84.5 531.3
-85.5 531.3
-86.5 531.3

6036.
6098.
6161.
6223.
6286.
6348.
6411.
6473.
6536.
6598.
6661.
6723.
6786.
6848.
6911.
6973.
7036.

N NNNDNMNNDNNDNMNNDNMNNDNNDNDNDN

Stage 1 - 1.3.o0ut
0.0 -5505.0 6567
0.0 -5567.5 6630
0.0 -5630.0 6692
0.0 -5692.5 6755
0.0 -5755.0 6817
0.0 -5817.5 6880
0.0 -5880.0 6942
0.0 -5942.5 7005
0.0 -6005.0 7067.
0.0 -6067.5 7130
0.0 -6130.0 7192
0.0 -6192.5 7255
0.0 -6255.0 7317
0.0 -6317.5 7380
0.0 -6380.0 7442
0.0 -6442.5 7505
0.0 -6505.0 7567

UTOUITOUITOUITOUTOUTO®O UTO U1o U

OO OO OOPODOOO®POOO®O
OO OO OTOOOOOOO

6036.
6098.
6161.
6223.
6286.
6348.
6411.
6473.
6536.
6598.
6661.
6723.
6786.
6848.
6911.
6973.
7036.

N NN NDNMNNDNNMNDNMNNDNNDNDNDNDNDNDN

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 16-AUGUST-2018

I.--HEADING

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k sk sk sk sk sk sk sk sk 3k sk ok ok skosk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* CANTILEVER WALL DESIGN *
K 3 ok oK ok oK K ok ok K ok ok Kk ok K ok K ok oK Kk ok Kk

"Colorado River - West Braced Cofferdam Design
"Cantilever Condition - no braces

'Q-Case Soil Parameters

'Stage 1 - 1.3

II.--SUMMARY

TIME:

15:23:39

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.
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Stage 1 - 1.3.o0ut

WALL BOTTOM ELEV. (FT) : -42.66
PENETRATION (FT) : 24.66
MAX. BEND. MOMENT (LB-FT) : 1.3527E+@5
AT ELEVATION (FT) : -26.63

MAX. SCALED DEFL. (LB-IN”3): 1.4309E+11
AT ELEVATION (FT) : 4.50

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 16-AUGUST-2018 TIME: 15:23:39

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* COMPLETE OF RESULTS FOR *

* CANTILEVER WALL DESIGN *
K3k ok oK o ok ok K ok ok K ok ok K ok ok oK ok ok K ok K K ok K Kk

I.--HEADING

"Colorado River - West Braced Cofferdam Design
"Cantilever Condition - no braces

'Q-Case Soil Parameters

'Stage 1 - 1.3

II.--RESULTS
BENDING SCALED NET

ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN~3) (PSF)
4.50  0.0000E+00 0. 1.4309E+11 9.00
3.50  1.0417E+01 31. 1.3819E+11 62.50
2.50  8.3333E+01 125. 1.3330E+11 125.00
1.50  2.8125E+02 281. 1.2840E+11 187.50
0.50  6.6667E+02 500. 1.2351E+11 250.00
-0.50  1.3021E+03 781. 1.1861E+11 312.50
-1.50  2.2500E+03 1125. 1.1372E+11 375.00
-2.50  3.5729E+03 1531. 1.0884E+11 437.50
-3.50  5.3333E+03 2000. 1.0396E+11 500.00
-4.00  6.3971E+03 2258. 1.0152E+11 531.25
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.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.28
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.66

O OWLOVURWMNUUONOOVOUERRRRPRRRRREPRPRPRPRRRRRPRPPOODOVDOVUONOOTUVIUIDWWNNEREEREREN

NOTE:

.5924E+03
.0382E+04
.3702E+04
.7553E+04
.1936E+04
.6850E+04
.2296E+04
.8272E+04
.4780E+04
.1819E+04
.9389E+04
.7491E+04
.6124E+04
.5288E+04
.0069E+04
.0069E+04
.4809E+04
.9327E+04
.0362E+05
.1148E+05
.1833E+05
.2411E+05
.2875E+05
.3220E+05
.3439E+05
.3525E+05
.3474E+05
.3277E+05
.2929E+05
.2697E+05
.2427E+05
.1774E+05
.0962E+05
.9792E+04
.0842E+04
.8133E+04
.4789E+04
.0493E+04
.3241E+04
.6054E+04
.2283E+04
.9988E+04
.9808E+03
.0695E+03
.4290E+01
. O00OE+00

Stage 1 - 1.3.o0ut

2523.
3055.
3586.
4117.
4648.
5180.
5711.
6242.
6773.
7305.
7836.
8367.
8898.
9430.
9695.
9695.
9261.
8811.
8345.
7367.
6326.
5222.
4056.
2828.
1537.
184.
-1232.
-2710.
-4251.
-5025.
-5774.
-7307.
-8955.
-10722.
-12194.
-12598.
-13955.
-14502.
-14472.
-14240.
-13168.
-11286.
-8594.
-5093.
-782.
Q.

O NOAONWONNMPMPIOIOPRRERPRERPNMNMWPAMPUUNORRERPRPRENMNNMNMNMNWWWWWWEAEPRAUIUIOOONNNOOWWLLO

.9083E+10
.4225E+10
.9384E+10
.4567E+10
.9781E+10
.5032E+10
.0330E+10
.5684E+10
.1104E+10
.6602E+10
.2189E+10
.7879E+10
.3685E+10
.9624E+10
.7647E+10
.7647E+10
.5709E+10
.3813E+10
.1959E+10
.8387E+10
.5008E+10
.1833E+10
.8872E+10
.6134E+10
.3624E+10
.1346E+10
.3013E+09
.4894E+09
.9067E+09
.1996E+09
.5472E+09
.4023E+09
.4605E+09
. 7080E+09
.2407E+09
.1276E+09
.9930E+08
.0007E+08
.9121E+08
.0535E+08
.0314E+07
.1271E+07
.0965E+06
.1505E+05
.4870E+02
. O00OE+00

DIVIDE SCALED DEFLECTION MODULUS OF

Page 7

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
-853.
-884.
.87

-915

-947.
-1009.
-1072.
-1134.
-1197.
-1259.
-1322.
-1384.
-1447.
-1509.
-1572.
-1521.
-1476.
-1588.
-1706.
-1827.
-1938.
-1761.

-952.

-142.

262.
667.

1477.

2286.

3096.

3906.
.71
4848.

4715

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
37
62

12
62
12
62
12
62
12
62
12
62
12
77
96
88
87
74
55
69
02
34
49
33
01
68
36
03

17



Stage 1 - 1.3.o0ut

ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50

WATER
PRESSURE

(PSF)
0.
63.
125.
188.
250.
313.
375.
438.
500.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

PASSIVE
(PSF)
Q.

P00

()

1385.
1416.
1447.
1478.
1541.
1603.
1666.
1728.
1791.
1853.
1916.
1978.
2041.

<----LEFTSIDE

Page 8

ACTIVE
(PSF)
Q.

P00

<---RIGHTSIDE---->

ACTIVE
(PSF)
Q.

OO0

PASSIVE
(PSF)
Q.

P00 OOOOOOGOOO®

()

1385.
1416.
1447.
1478.
1541.
1603.
1666.
1728.
1791.
1853.
1916.
1978.
2041.



-29.
-30.
-30.
-31.
-32.
-33.
-34.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-42.
-42.
-44.

50
00
50
50
50
50
28
50
50
50
00
50
50
50
50
50
50
66
50

531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.
531.

Stage 1 - 1.3.o0ut
2103.
2053.
2008.
2120.
2238.
2359.
2470.
2501.
2623.
2749.
3399.
4029.
4088.
4133.
4182.
4244
4307.
4369.
4432.

Page 9

OO0 0PI OOOO

OO0 0PI OOOO

2103.
2053.
2008.
2120.
2238.
2359.
2470.
2501.
2623.
2749.
3399.
4029.
4088.
4133.
4182.
4244,
4307.
4369.
4432.



Title

Designer
Ref

Page:

Date

: Colorado River Flood Gate -

West Side
: Stage 1
:1.3
1
:8.20.18

Works
Pressure
Analysis
Toe

: Temporary

: Coulomb

: Net Pressure
. Cantilever

Maximum

d (ft)

]
A
A

126491.9 ftib/ft
2608.3 psf
2077.1 psf

5.88
19.23
19.23

Stage 1 - Tip and Moment only

#22.50 ft-------- === Wl - - +22.50 ft E

#1400 ft--------ommmmomm o mnnoe oo —WL----

0.00 ft 0+
clay 1 (ft)|

1.00 ft
Toe =18.23 f

————————————————————————————————————————————————————————————————————————————————————— cang 1200 ft |
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Title: Colorado River Flood Gate - Input Data

West Side Depth Of Excavation = 1.00ft Depth Of Active Water = +22.50ft Water Density = 62.50pcf
Desigggf ?tgge 1 Surcharge = 0.0psf Depth Of Passive Water = +14.00ft Minimum Fluid Density = 31.80pcf
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
Pré"s’sa'if E‘Zﬂg‘r’; gry 0.00]clay 1 125.00| 62.50| 900.1 (692.4) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Analysis: Net Pressure 12.00|sand 122.00| 59.50 0.0 0.0] 30.0|/ 0.0]0.43 (0.56)| 0.00 (0.00) 3.00 0.00
Toe; Cantilever 19.00|clay 2 125.00| 62.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
- 200.00|clay 3 125.00| 62.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 1 - Tip and Moment only
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 125.00| 62.50| 900.1(692.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|sand 122.00| 59.50 0.0 0.0] 30.0| 0.0 0.43 0.00|3.00 (2.31)| 0.00 (0.00)
19.00|clay 2 125.00| 62.50(1799.9 (1384.6) 0.0/ 0.0 0.0 1.00 2.00 1.00 2.00
200.00|clay 3 125.00| 62.50(1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Solution
Sheet
Sheet Name E | f Z |Allowed M .. b A W |Upstand| Toe |Length
(psi) |(in*ft)| (psi) |(in%/ft) (ftIb/ft) (in) |(in?/ft)| (Ib/ft)|  (ft) (ft) (ft)
3.04E+07 22.50(18.23| 41.73
Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Maxima
Maximum Depth (ft)
Pressure 678.8 psf 1.00
Bending Moment | 126491.9 ftlb/ft 5.88
Shear Force 10307.7 Ib/ft 1.01
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Title: \?V‘;'g{%‘?geR'Ver Flood Gate - depth | P M D F depth | P M D F depth | P M D F
Designer: Stas ) | (s | (o) | (n) | (bt ) | (s | (o) | (n) | (bst) @ | (os) | oty | (n) | (bst)
Raf. 1.3 000 552.7| 897055 96845 6.46] -2474.9] 126098.0 274 12.01]  -733.8] 725545 10344
Page: 4 014 5701 91056.3 9762.9 6.50| -2492.3| 125858.8 A157.5||  13.05| -748.2| 70810.9 -1042.1
Date: 8.20 18 027| 587.5| 92418.1 9843.7 6.73| -2509.7| 125568.9 -187.5|| 1319 -762.7| 69058.0 -1046.7
Works: Temporary 041 604.8| 93791.3 9926.9 6.87| -2527.0| 125222.9 2315|| 1333 -777.2| 67297.6 -1050.7
Prossure: Colomb 055 6222 95176.2 10012.6 7.01| -2544.4] 1248217 260.3|| 1346 -791.7| 655298 -1054.3
Analysis: Not Pressure 069 639.6] 96573.1 10100.7 7.14| -2561.8| 1243725 2885|| 1360 -806.1| 63755.8 -1057.3
X o Canfilover 082| 657.0 979824 101911 7.28| -2579.2| 123870.4 316.2| | 13.74| -817.0| 624223 -1059.9
: 096 674.4| 994044 10284.1 7.42| -2596.6| 123316.2 3434|| 13.88] -831.5| 606405 -1061.9
Stage 1 - Tip and Moment only 1.10| -1805.5 100830.4 10120.2 7.56| -2614.0| 1227168 -370.1 14.01| -845.9) 58855.0 10635
124 -1822.9 1022246 9868.1 7.69| -2631.4] 122072.9 4092/ |  14.15| -860.4| 57067.2 -1064.5
1.37| -1840.3| 1035837 9613.6 7.83| -2648.8121374.7 4346|| 1420 -874.9| 55278.2 -1065.0
151| -1857.7| 1049072 9356.7 7.97| -2666.1| 120633.9 4506 | 14.43| -889.3| 53488.7 -1064.9
165 -1875.0| 106194.8 9097.4 8.1 -2683.5119851.4 4840/| 1456 -903.8| 51699.7 -1064.1
1.79| -1892.4| 1074463 8835.7 8.24| -2696.6/119231.3 507.9|| 1470 -918.3| 49912.2 -1062.9
1.92| -1909.8| 108661.2 8571.5 8.38| -2714.0| 118368.0 5314|| 1484 -932.8| 481274 -1061.2
206 -1927.2109839.3 8304.9 8.52| -2731.3 1174655 554.3|| 14.97| -047.2| 46346.2 -1058.9
220 -1944.6110980.2 8035.9 8.66| -2748.7| 116520.0 576.7||  15.11| -961.7| 44569.2 -1056.2
234 -1962.0| 112083.5 7764.5 8.79| -2766.1| 115532.5 5986/ | 1525 -976.2| 42797.3 -1051.1
247 -1979.4113149.0 7490.6 8.93| -2783.5114508.6 -620.1 1539  -990.7| 41032.8 -1047.1
261 -1996.7|114176.3 7214.4 9.07| -2800.9| 113449.2 651.2|| 1552 -1005.1| 39275.2 -1042.6
275/ -2009.8| 1149215 7005.6 9.20| -2818.3| 112346.4 6714|| 1566 -1019.6| 37525.4 -1037.6
289 -2027.2| 115881.1 6725.1 9.34| -2835.7111210.0 -691.1 15.80 -1034.1| 35786.6 -1032.1
3.02| -2044.6/116801.5 6442.2 9.48| -2853.1|110036.8 710.2||  15.94| -1048.5| 34057.4 -1026.1
3.16| -2061.9|117682.5 6156.9 9.62| -2870.4| 108827.8 7289||  16.07| -1063.0] 32338.7 -1016.1
3.30| -2076.3| 118523.7 5869.1 9.75| -2887.8| 107587.8 7470|1621 -1077.5| 30634.4 -1008.9
3.43| -2096.7| 1193248 5579.1 9.89| -2905.2|106317.8 7733||  16.35| -1002.0| 289425 -1001.1
357| -2114.1| 120085.4 5286.5|| 1003 -2922.6105011.4 790.2| |  16.49 -1102.8| 27682.7 -997.0
3.71| -2131.5120805.2 49915/ |  10.17| -2940.0/ 103676.8 -806.6|| 16.62| -1117.3| 26016.4 -984.0
3.85| -2148.9| 121483.8 46941 10.30| -2957.4| 102314.9 8224 16.76| -1131.8| 24366.9 9748
3.98| -2166.3122121.0 43042 | 1044 -2974.8| 100920 1 -837.8|| 16.90 -1146.2| 227332 -965.0
412| -2183.7|122716.3 40920/ | 1058 -2992.2 99499.9 852.7||  17.04| -1160.7| 21118.3 -954.7
426 -2201.0/123269.5 3787.3|| 10.72| -3009.5| 98055.0 -867.1 17.17| -1175.2| 195233 -943.9
4.40| -2218.4| 123780.1 34802|| 1085 -3026.9| 96583.6 -887.7||  17.31| -1180.6| 1794628 9326
453 -2235.8|124248.0 3170.7|| 1099 -3040.0| 95462.2 -894.3||  17.45| -1204.1| 16389.8 9147
467| -2253.2| 1246726 2858.7|| 1113 -3057.4| 9394828 907.2|| 17.58| -1218.6| 14858.1 -902.1
481 -2270.6|125053.8 25444 | 1127 -3074.7| 924142 9255 |  17.72| -1233.1| 133478 -889.1
4.95| -2288.0| 125391 1 22276|| 1140 -3092.1| 90854.2 -937.1 17.86| -1247.5| 118596 8755
508 -2305.4| 1256843 19084|| 1154 -3109.5| 89275.0 -048.2||  18.00| -1262.0] 104004 -861.4
5.22| -2322.8/125932.9 1586.8||  11.68| -3126.9| 87677.3 -958.8|| 18.13| -1276.5| 8965.2 -846.9
536 -2340.1| 126136.7 1262.8||  11.81| -3144.3| 86057.8 9689 | 1827 -1291.0| 75548 8318
550 -2353.2| 126259.9 1018.2| | 11.95| -3161.7| 844218 9785 | 18.41 -1305.4| 61736 -808.2
563 -2370.6|126384.4 689.9/ | 12,09 -643.3| 82770.1 -987.6|| 1855 -1319.0| 48224 7919
5.77| -2388.0| 126463.1 359.2|| 1223 -661.4| 81101.7 110003 | 18.68| -1334.4| 34988 7751
591| -2405.3| 126489.4 00/| 1236 -675.9 794177 -1008.1 18.82| -1348.8] 2207.4 7577
6.04| -2422.7|126475.7 326|| 1250 -690.4| 777208 10154/ |  18.96| -1363.3] 1008.1 5995
6.18| -2440.1|126407.3 646|| 1264 -704.8| 760104 -1022.2| | 19.10| -54205| 2522 -300.1
6.32| -2457.5126285.5 -96.1 12.78|  -719.3| 742875 110285/ |  19.23| -54202|  63.1 -150.1
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Stage 2 - 1.3.dat
"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 2 - 1.3
CONTROL ANCHORED DESIGN 1.30 1.30
WALL 4.5 -3
SURFACE RIGHTSIDE 2 o -18

200 -18
SURFACE LEFTSIDE 2 %) -19
200 -19

SOIL RIGHTSIDE STRENGTHS 4
125 125 0 900 0 0 -30 0
122 122 30 0 %) 0 -37 0
125 125 0 1800 0 0 -52 @
125 125 0 1800 0 0

SOIL LEFTSIDE STRENGTHS 4
125 125 0 900 0 0 -30 0
122 122 30 0 0 0 -37 0
125 125 0 1800 0 0 -52 ©
125 125 0 1800 0 0

WATER ELEVATIONS 62.5 4.5 -10

FINISHED

Page 1



Stage 2 - 1.3.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS
DATE: 16-AUGUST-2018

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *
Hok KKK KKK KKK KK

I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.30

|
=
w
(]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

4.50 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -18.00

200.00 -18.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -19.00

200.00 -19.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

TIME: 15:28:58

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT. WGHT. FRICTION ESION FRICTION ESION ELEV.

(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT)

125.00 125.00 0.00 900.00 0.00 0.00 -30.00

Page 1

SLOPE ACT. PASS.
(FT/FT)
©0.00 DEF DEF



Stage 2 - 1.3.o0ut

122.00 122.00 30.00 0.00 0.00 0.00 -37.00 ©0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 -52.00 0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)

125.00 125.00 0.00 900.00 0.00 0.00 -30.00 ©0.00 DEF DEF
122.00 122.00 30.00 0.00 0.00 0.00 -37.00 0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 -52.00 ©0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 DEF DEF

VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 4.50 (FT)
LEFTSIDE ELEVATION = -10.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 16-AUGUST-2018 TIME: 15:29:16

>k 3k >k 3k 5k 3k 3k 3k 3k 3k 3k >k %k %k %k >k 5k 5k 5k 5k 5k 3k %k %k k %

* SOIL PRESSURES FOR  *
* ANCHORED WALL DESIGN *

3k 3k 3k 3 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k 3k ok sk ok sk sk sk sk sk k

I.--HEADING
Page 2



Stage 2 - 1.3.o0ut
"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.3

IT.--SOIL PRESSURES
RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

E—— NET------ >
NET  <---LEFTSIDE---> (SOIL + WATER) <--RIGHTSIDE--->

ELEV. WATER PASSIVE  ACTIVE ACTIVE ACTIVE  PASSIVE
(FT) (PSF) (PSF) (PSF) (PSF) (PSF) (PSF)
4.5 0.0 0.0 0.0 0.0 0.0 0.0
3.5  62.5 0.0 0.0 62.5 0.0 0.0
2.5 125.0 0.0 0.0 125.0 0.0 0.0
1.5 187.5 0.0 0.0 187.5 0.0 0.0
9.5 250.0 0.0 0.0 250.0 0.0 0.0
-0.5  312.5 0.0 0.0 312.5 0.0 0.0
-1.5  375.0 0.0 0.0 375.0 0.0 0.0
-2.5  437.5 0.0 0.0 437.5 0.0 0.0
-3.0  468.8 0.0 0.0 468.8 0.0 0.0
-3.5 500.0 0.0 0.0 500.0 0.0 0.0
-4.5  562.5 0.0 0.0 562.5 0.0 0.0
-5.5  625.0 0.0 0.0 625.0 0.0 0.0
-6.5  687.5 0.0 0.0 687.5 0.0 0.0
-7.5 750.0 0.0 0.0 750.0 0.0 0.0
-8.5  812.5 0.0 0.0 812.5 0.0 0.0
-9.5  875.0 0.0 0.0 875.0 0.0 0.0
-10.0  906.3 0.0 0.0 906. 3 0.0 0.0
-10.5  906.3 0.0 0.0 906. 3 0.0 0.0
-11.5  906.3 0.0 0.0 906. 3 0.0 0.0
-12.5  906.3 0.0 0.0 906. 3 0.0 0.0
-13.5  906.3 0.0 0.0 906. 3 0.0 0.0
-14.5  906.3 0.0 0.0 906. 3 0.0 0.0
-15.5  906.3 0.0 0.0 906. 3 0.0 0.0
-16.5  906.3 0.0 0.0 906. 3 0.0 0.0
-17.5  906.3 0.0 0.0 906. 3 0.0 0.0
-18.0+ 906.3 0.0 0.0 906. 3 0.0 0.0
-18.0- 906.3 0.0 0.0 906. 3 0.0  1384.6
-18.5  906.3 0.0 0.0 906. 3 0.0 1415.9
-19.0+ 906.3 0.0 0.0 906. 3 0.0 1447.1
-19.0- 906.3  1384.6 0.0 -478.4 0.0  1447.1
-19.5 906.3  1415.9 0.0 -509.6 0.0  1478.4
-20.0  906.3  1447.1 0.0 -540.9 0.0  1509.6
-20.5 906.3  1478.4 0.0 -572.1 0.0  1540.9
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-21.
-22.
-23.
-24,
-25.
-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-42,
-43.
-44.
-45,
-46.
-47.
-48.
-49,
-50.
-51.
-52.
-52.
-53.
-54,
-55.
-56.
-57.
-58.
-59.
-60.
-61.
-62.
-63.
-64.
-65.

vuvuvuiuiuiuiuiuvuiuiuvuiuiuiuiovIuiuTuTuiuTuiuTununuiuiuiuiuToOo VTUTUTUTUTUTUTO Ul vl ululululul ol

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwuwwuwuwwuwwuwwuwwuwwwwwwwuwwwww

1540.
1603.
1665.
1728.
1790.
1853.
1915.
1978.
2040.
1940.
1847.
1962.
2082.
2204.
2345.
2469.
2597.
3292.
3966.
4024.
40709.
4119.
4181.
4244
4306.
4369.
4431.
4494 .
4556.
4619.
4671.
4724.
4786.
4817.
4848.
4911.
4973.
5036.
5098.
5161.
5223.
5286.
5348.
5411.
5473.
5536.
5598.
5661.

N NNNDNNNMNMNDNMNMNDNMNNNOMNUNPRPONNDNNNNNMNMNMNMNMNOOWRONNNONMNMMOOUPMPONODDMOPSM~LO

OO0 000D OOELIIOOLDLIIEODLNIIEOOLIOEOOOLODOOOOOOOOOOOGOOO®
O OO0 DO DPNDNINDTDIDINDPTDIDPNDNDIONDTIIOTDITIDTEDIIEDITIIIOOTEDIIEOOLLIOIEODIOOPEOOOOOOOOO®

Stage 2 - 1.3.o0ut
-634.
-697.
-759.
-822.
-884.
-947.

-1009.

-1072.

-1134.

-1034.
-940.

-1055.

-1175.

-1298.

-1439.

-1563.

-1691.

-2385.

-3060.

-3118.

-3163.

-3212.

-3275.

-3337.

-3400.

-3462.

-3525.

-3587.

-3650.

-3712.

-3765.

-3817.

-3880.

-3911.

-3942.

-4005.

-4067.

-4130.

-4192.

-4255.

-4317.

-4380.

-4442.

-4505.

-4567.

-4630.

-4692.

-4755.

ocouviouvVouUvVIOUVIOUIOUVIOUUINNOVOVOOVOVUPRPPOPOPNOPPOVOOORPROPMPRARPARRARYNOOVWORORPRORORO
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O OO0 DPNDNINDNDNDINDPTDIDINDNIIDOTDIIOTDINIIODTDIIEDTLIIIOOEDIIEODLIOOIEOOOIOOPEOOOOOOOOOO®
O OO0 OOOOOOOOOOOO®

1603.
1665.
1728.
1790.
1853.
1915.
1978.
2040.
2103.
2053.
2008.
2120.
2238.
2359.
2500.
2623.
2748.
3399.
4028.
4088.
4133.
4181.
4244,
4306.
4369.
4431.
4494 .
4556.
4619.
4681.
4742.
4794.
4848.
4880.
4911.
4973.
5036.
5098.
5161.
5223.
5286.
5348.
5411.
5473.
5536.
5598.
5661.
5723.

NN NDNNDNMNNDNMNMNDNNDNMNNDNMNMONPAPRERNNMNDNNNMNNMMNWROONPOOR ERERNMNOPOPPODDDOPMOOPDS



-66.5 906.3
-67.5 906.3
-68.5 906.3
-69.5 906.3
-70.5 906.3
-71.5 906.3
-72.5 906.3
-73.5 906.3
-74.5 906.3
-75.5 906.3
-76.5 906.3
-77.5 906.3
-78.5 906.3
-79.5 906.3
-80.5 906.3
-81.5 906.3
-82.5 906.3
-83.5 906.3
-84.5 906.3
-85.5 906.3
-86.5 906.3
-87.5 906.3
-88.5 906.3
-89.5 906.3
-90.5 906.3

5723.
5786.
5848.
5911.
5973.
6036.
6098.
6161.
6223.
6286.
6348.
6411.
6473.
6536.
6598.
6661.
6723.
6786.
6848.
6911.
6973.
7036.
7098.
7161.
7223.

NN NN NDNNMNDNMNMNDNMNPNNDNONMNDNMNNDNNDNNDNDNDNDAY

Stage 2 - 1.3.o0ut
-4817.
-4880.
-4942.
-5005.
-5067.
-5130.
-5192.
-5255.
-5317.
-5380.
-5442.
-5505.
-5567.
-5630.
-5692.
-5755.
-5817.
-5880.
-5942.
-6005.
-6067.
-6130.
-6192.
-6255.
-6317.

OO0 0O DO OOOOIOOOOOOOOOOOO®
OO OO0 OOPTODIOOPFODOIOOPOOOOGOO®
UToOoOUToOoOUIOUITOUITOUITOUVUIToOoOUVUTOoOUToO VIO uVuTo 1o wun

OO OO OOPDTIOOFOOOOPOOOOOO®
OO0 OOODIODODOIOOOIOOOOOOOO

5786.
5848.
5911.
5973.
6036.
6098.
6161.
6223.
6286.
6348.
6411.
6473.
6536.
6598.
6661.
6723.
6786.
6848.
6911.
6973.
7036.
7098.
7161.
7223.
7286.

N NN NN NDNMNDNMNMNDNNDNDMNDNONMNDNMNNDNNDNDNDNDNDN

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 16-AUGUST-2018

I.--HEADING

"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k 3k sk sk sk sk sk sk sk 3k 3k sk ok sk sk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
K3k ok oK ok oK K ok ok Kk ok Kk ok K ok K ok oK Kk oK Kk

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

Page 5

TIME:

15:29:17



'STAGE 2 - 1.3

II.--SUMMARY

Stage 2 - 1.3.o0ut

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD FREE EARTH
WALL BOTTOM ELEVATION (FT) : -26.51
PENETRATION (FT) : 7.51
MAXIMUM BENDING MOMENT (LB-FT) :  -3.8157E+04
AT ELEVATION (FT) : -13.09
MAXIMUM SCALED DEFLECTION (LB-INA3):  -3.4421E+09
AT ELEVATION (FT) : 4.50
ANCHOR FORCE (LB) 9.3699E+03

NOTE:

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

FIXED EARTH

-32.94
13.94

-3.1236E+04
-12.30

-2.6948E+09
4.50

8.6560E+03

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS

DATE: 16-AUGUST-2018
kK KK K K R oK oK K K oK KKK K K KK R R K K
* COMPLETE OF RESULTS FOR *
*  ANCHORED WALL DESIGN  *
*  BY FREE EARTH METHOD  *
kK KKK R oK oK K K oK KKK K K K R R K oK K
I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 937@. (LB))

Page 6

TIME: 15:29:17



ELEVATION
(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.51

AOPRDPDWNERAOANOORO®

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.4837E+02
.4611E+03
. 3008E+04
.8930E+04
.4165E+04
.8649E+04
.2321E+04
.3833E+04
.5119E+04
.7013E+04
. 8000E+04
.8081E+04
.7255E+04
.5524E+04
.2886E+04
.9342E+04
.7230E+04
.4891E+04
.2326E+04
.2326E+04
.9709E+04
.7219E+04
.4865E+04
.0592E+04
.9547E+03
.0141E+03
.8331E+03
.7429E+02
.4880E-02
.0000E+00

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
1758.
-7612.
-7370.
-6839.
-6245.
-5589.
-4870.
-4089.
-3245.
-2800.
-2346.
-1440.
-534.
372.
1279.
2185.
3091.
3997.
4450.
4904 .
5357.
5357.
5110.
4847 .
4569.
3965.
3300.
2571.
1780.
927.
11.

Q.

Stage 2 - 1.3.o0ut

SCALED

DEFLECTION

O P WNRPRPREPNMNNMNMNNNMNNMNNMNWWWWWWNONMNNNNNRERRNNOO®

(LB-IN"3)
.4421E+09
.9860E+09
.5299E+09
.0736E+09
.6168E+09
.1588E+09
.9850E+08
.3428E+08
.000OE+00
.000OE+00
.3584E+08
.0682E+08
.1667E+09
.6042E+09
.0091E+09
.3724E+09
.6862E+09
.8226E+09
.9444E+09
.1419E+09
.2757E+09
.3439E+09
.3464E+09
.2847E+09
.1618E+09
.9821E+09
.8729E+09
.7519E+09
.6202E+09
.6202E+09
.4788E+09
.3289E+09
.1715E+09
.8385E+09
.4871E+09
.1236E+09
.5304E+08
.7919E+08
.3868E+06
.000OE+00

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

Page 7

NET

PRESSURE
(PSF)

Q.
62.

125

187.
250.
312.

375

437.
468.
468.
500.
562.

625

687.
750.
812.

875

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

-478
-509
-540
-572
-634
-697
-759
-822
-884
-947
-947

00
50
.00
50
00
50
.00
50
75
75
00
50
.00
50
00
50
.00
25
25
25
25
25
25
25
25
25
25
25
25
.37
.62
.87
.12
.62
.12
.62
.12
.62
.12
.85



Stage 2 - 1.3.o0ut

ITI.--WATER AND SOIL PRESSURES

ELEVATION

(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.00+
.00-
.50
.00
.50
.50
.50
.50
.50
.50
.50
.50

WATER
PRESSURE

(PSF)
0

63.
125.
188.
250.
313.
375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

PASSIVE
(PSF)
0.

OO0 0O

()

1385.
1416.
1447.
1478.
1541.
1603.
1666.
1728.
1791.
1853.
1916.

<----LEFTSIDE

Page 8

ACTIVE
(PSF)

0

OO0 OOOOO

<---RIGHTSIDE---->

ACTIVE
(PSF)

0

OO0 DD OOOOO

PASSIVE
(PSF)
0.

OO0 OOODODOGOGOOO®

()

1385.
1416.
1447.
1447.
1478.
1510.
1541.
1603.
1666.
1728.
1791.
1853.
1916.
1978.



Stage 2 - 1.3.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

DATE:

I.--HEADING
"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

16-AUGUST-2018

BY CLASSICAL METHODS

3k >k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

* COMPLETE OF RESULTS FOR

*
*

ANCHORED WALL DESIGN
BY FIXED EARTH METHOD

*
*
*

3k >k >k >k >k 3k 5k 3k 3k 3k 3k >k >k >k %k %k >k 5k 5k 5k 5k %k %k %k %k %k % %

'STAGE 2 - 1.3

II.--RESULTS (ANCHOR FORCE= 8656. (LB))

ELEVATION
(FT)

.50
.50
.50
.50
.50
.50
.50
.50
.00+
.00-
.50
.50
.50
.50
.50
.50
.50
.00
.50
.50
.50
.50
.50

RPADNWNRONOOR®

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.0053E+03
.3903E+03
.1223E+04
.6432E+04
.0952E+04
.4723E+04
.7681E+04
.8836E+04
.9765E+04
.0945E+04
.1218E+04
.0585E+04
.9046E+04

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
1758.
-6898.
-6656.
-6125.
-5531.
-4875.
-4156.
-3375.
-2531.
-2086.
-1633.
-726.
180.
1086.
1992.

Page 9

SCALED

DEFLECTION

-2.
-2.

NNNNMNNNNRPRPRPRROURO®

(LB-IN"3)
6948E+09
3383E+09
.9819E+09
.6252E+09
.2680E+09
.0969E+08
.4905E+08
.8446E+08
.000OE+00
.0000E+00
.8605E+08
.5806E+08
.2084E+08
.2643E+09
.5795E+09
.8586E+09
.0950E+09
.1957E+09
.2838E+09
.4213E+09
.5054E+09
.5357E+09
.5133E+09

TIME:

15:29:17

NET

PRESSURE

(PSF)
.00
62.50
125.00
187.50
250.00
312.50
375.00
437.50
468.75
468.75
500.00
562.50
625.00
687.50
750.00
812.50
875.00
906.25
906.25
906.25
906.25
906.25
906.25



-15.
-16.
-17.
-18.
-18.
-19.
-19.
-19.
-20.
-20.
-21.
-22.
-23.
-24.
-25.
-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.

50
50
50
00
50
00+
00-
50
00
50
50
50
50
50
50
50
50
50
50
00
50
50
50
50

[
NN TN

ONNRRRRRRRRREO®

NOTE:

.6600E+04
-2.
-1.
-1.
.3826E+04
-1.
-1.
.9300E+03
.0832E+03
.3717E+03
.6145E+03
.9661E+03
.0621E+04
.3515E+04
.5588E+04
.6776E+04
.7017E+04
.6249E+04
.4408E+04
.3071E+04
.1476E+04
.5528E+03
.5728E+03
. O00OE+00

3248E+04
8990E+04
6522E+04

0904E+04
0904E+04

DIVIDE

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

Stage 2 - 1.3.o0ut

SCALED

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)
4.50
3.50
2.50
1.50
0.50

.50

.50

.50

.00

.50

.50

.50

WATER
PRESSURE
(PSF)

Q.
63.
125.
188.
250.
313.
375.
438.
469.
500.
563.
625.

<----LE
PASSIVE

(PSF)
0.

OO0

2899.
3805.
4711.
5164.
5617.
6071.
6071.
5824.
5561.
5283.
4679.
4013.
3285.
2494,
1641.
725.
-253.
-1294.
-2398.
-2940.
-3434.
-4432.
-5548.
-6080.

oOrRrhAMNMNWUIRNWPAMAPIITCORRERPRREPFRPRPRRRERRENMNMNMNNDN

.4408E+09
.3225E+09
.1642E+09
.0722E+09
.9731E+09
.8681E+09
.8681E+09
.7583E+09
.6452E+09
.5298E+09
.2970E+09
.0687E+09
.5230E+08
.5416E+08
.7925E+08
.3115E+08
.1190E+08
.2191E+08
.9848E+07
.8366E+07
.2521E+07
.8853E+06
.4852E+05
. O00OE+00

DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

FTSIDE----
ACTIVE

(PSF)

0.

Page 10

OO0 OOOO

906.
906.
906.
906.
906.
906.
-478.
-509.
-540.
-572.
-634.
-697.
-759.
-822.
-884.
-947.
-1009.
-1072.
-1134.
-1034.
-940.
.92
.70

-1055
-1175

-1230.

25
25
25
25
25
25
37
62
87
12
62
12
62
12
62
12
62
12
62
33
90

02

<---RIGHTSIDE---->
PASSIVE

ACTIVE
(PSF)
Q.

OO

(PSF

)

0.

OO0 OOOO



-7.

-8.

-9.
-10.
-10.
-11.
-12.
-13.
-14.
-15.
-16.
-17.
-18.
-18.
-18.
-19.
-19.
-19.
-20.
-20.
-21.
-22.
-23.
-24.
-25.
-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.

.50

50
50
50
00
50
50
50
50
50
50
50
50
00+
00-
50
00+
00-
50
00
50
50
50
50
50
50
50
50
50
50
00
50
50
50
50

688.
750.
813.
875.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

Stage 2 - 1.3.o0ut
Q.

()

1385.
1416.
1447.
1478.
1541.
1603.
1666.
1728.
1791.
1853.
1916.
1978.
2041.
1941.
1847.
1962.
2082.
2205.

OO0

OO0 0PN OOOODOGOOGOOO®

[OOSR R EN RO BN RO RO RO R R RI RO E O BN RE RO RO R RE R RO RO RO RO RN O RO R RE RN RG]

OO0 0O

()

1385.
1416.
1447.
1447.
1478.
1510.
1541.
1603.
1666.
1728.
1791.
1853.
1916.
1978.
2041.
2103.
2053.
2008.
2120.
2238.
2359.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE:

16-AUGUST-2018

BY CLASSICAL METHODS

Page 11

TIME: 15:29:19



Stage 2 - 1.3.o0ut

3k 3k 3k 3K 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k ok sk sk sk Sk sk sk sk sk k sk sk sk sk ok

* PRELIMINARY DESIGN DATA FOR *

* FREE EARTH DESIGN IN CLAY *
5 ok oK K ok ok K ok ok Kk ok K ok K ok oK ok ok Kk ok Kk ok Kk

I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.3

II.--DESIGN PARAMETERS

WALL HEIGHT RATIO (ALPHA) = 0.76
ANCHOR HEIGHT RATIO (BETA) = 0.24
STABILITY NUMBER = 11.08

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)

PZ40 60.70 490.80 24000.00 2.90E+07

PZ38 46.80 280.80 24000.00 2.90E+07

PZ35 48.50 361.20 24000.00 2.90E+07

PZ32 38.30 220.40 24000.00 2.90E+07

Pz27 30.20 184.20 24000.00 2.90E+07

PZ22 18.10 84.40 24000.00 2.90E+07

PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07

III.--PRELIMINARY DESIGN DATA

SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H~4/EI) REDUCTION COEF. TO FREE EARTH MOMENT

PZ40 -4.19 1.0 (***) 3.18
PZ38 -3.94 1.8 (***) 2.45
PZ35 -4.05 1.0 (***) 2.54
PZ32 -3.84 1.8 (***) 2.01
PZ27 -3.76 1.0 (***) 1.58
PZ22 -3.42 1.8 (***) .95
PLZ25 -3.85 1.0 (***) 1.72
PLZ23 -3.81 1.8 (***) 1.58

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
Page 12



Stage 2 - 1.3.o0ut
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.
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Stage 2 - 1.0.dat
"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
"STAGE 2 - 1.0
CONTROL ANCHORED DESIGN 1.00 1.00
WALL 4.5 -3
SURFACE RIGHTSIDE 2 o -18

200 -18
SURFACE LEFTSIDE 2 %) -19
200 -19

SOIL RIGHTSIDE STRENGTHS 4
125 125 0 900 0 0 -30 0
122 122 30 0 %) 0 -37 0
125 125 0 1800 0 0 -52 @
125 125 0 1800 0 0

SOIL LEFTSIDE STRENGTHS 4
125 125 0 900 0 0 -30 0
122 122 30 0 0 0 -37 0
125 125 0 1800 0 0 -52 ©
125 125 0 1800 0 0

WATER ELEVATIONS 62.5 4.5 -10

FINISHED

Page 1



Stage 2 - 1.0.o0ut

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS
DATE: 16-AUGUST-2018

3k >k >k %k >k 5k 5k 5k 5k %k %k %k %k %k k %

* INPUT DATA *
Hok KKK KKK KKK KK

I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

IT.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.00

|
=
(&)
(W]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL
ELEVATION AT ANCHOR

4.50 FT.
-3.00 FT.

IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -18.00

200.00 -18.00

IV.B.--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)

9.00 -19.00

200.00 -19.00

V.--SOIL LAYER DATA

V.A.--RIGHTSIDE

TIME: 15:33:43

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT. WGHT. FRICTION ESION FRICTION ESION ELEV.

(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT)

125.00 125.00 0.00 900.00 0.00 0.00 -30.00

Page 1

SLOPE ACT. PASS.
(FT/FT)
©0.00 DEF DEF



Stage 2 - 1.0.o0ut

122.00 122.00 30.00 0.00 0.00 0.00 -37.00 ©0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 -52.00 0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 DEF DEF

V.B.--LEFTSIDE

LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = DEFAULT
LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT
ANGLE OF ANGLE OF <-SAFETY->
SAT. MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <-FACTOR->

WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) (DEG) (PSF) (FT) (FT/FT)

125.00 125.00 0.00 900.00 0.00 0.00 -30.00 ©0.00 DEF DEF
122.00 122.00 30.00 0.00 0.00 0.00 -37.00 0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 -52.00 ©0.00 DEF DEF
125.00 125.00 0.00 1800.00 0.00 0.00 DEF DEF

VI.--WATER DATA

UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 4.50 (FT)
LEFTSIDE ELEVATION = -10.00 (FT)

NO SEEPAGE

VII.--VERTICAL SURCHARGE LOADS
NONE

VIII.--HORIZONTAL LOADS
NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 16-AUGUST-2018 TIME: 15:33:54

>k 3k >k 3k 5k 3k 3k 3k 3k 3k 3k >k %k %k %k >k 5k 5k 5k 5k 5k 3k %k %k k %

* SOIL PRESSURES FOR  *
* ANCHORED WALL DESIGN *

3k 3k 3k 3 3k 3k 3k 3k 3k sk sk sk sk sk 3k 3k 3k ok sk ok sk sk sk sk sk k

I.--HEADING
Page 2



Stage 2 - 1.0.o0ut
"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
'SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS
'STAGE 2 - 1.0

IT.--SOIL PRESSURES
RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

E—— NET------ >
NET  <---LEFTSIDE---> (SOIL + WATER) <--RIGHTSIDE--->

ELEV. WATER PASSIVE  ACTIVE ACTIVE ACTIVE  PASSIVE
(FT) (PSF) (PSF) (PSF) (PSF) (PSF) (PSF)
4.5 0.0 0.0 0.0 0.0 0.0 0.0
3.5  62.5 0.0 0.0 62.5 0.0 0.0
2.5 125.0 0.0 0.0 125.0 0.0 0.0
1.5 187.5 0.0 0.0 187.5 0.0 0.0
9.5 250.0 0.0 0.0 250.0 0.0 0.0
-0.5  312.5 0.0 0.0 312.5 0.0 0.0
-1.5  375.0 0.0 0.0 375.0 0.0 0.0
-2.5  437.5 0.0 0.0 437.5 0.0 0.0
-3.0  468.8 0.0 0.0 468.8 0.0 0.0
-3.5 500.0 0.0 0.0 500.0 0.0 0.0
-4.5  562.5 0.0 0.0 562.5 0.0 0.0
-5.5  625.0 0.0 0.0 625.0 0.0 0.0
-6.5  687.5 0.0 0.0 687.5 0.0 0.0
-7.5 750.0 0.0 0.0 750.0 0.0 0.0
-8.5  812.5 0.0 0.0 812.5 0.0 0.0
-9.5  875.0 0.0 0.0 875.0 0.0 0.0
-10.0  906.3 0.0 0.0 906. 3 0.0 0.0
-10.5  906.3 0.0 0.0 906. 3 0.0 0.0
-11.5  906.3 0.0 0.0 906. 3 0.0 0.0
-12.5  906.3 0.0 0.0 906. 3 0.0 0.0
-13.5  906.3 0.0 0.0 906. 3 0.0 0.0
-14.5  906.3 0.0 0.0 906. 3 0.0 0.0
-15.5  906.3 0.0 0.0 906. 3 0.0 0.0
-16.5  906.3 0.0 0.0 906. 3 0.0 0.0
-17.5  906.3 0.0 0.0 906. 3 0.0 0.0
-18.0+ 906.3 0.0 0.0 906. 3 0.0 0.0
-18.0- 906.3 0.0 0.0 906. 3 0.0  1800.0
-18.5  906.3 0.0 0.0 906. 3 9.0  1831.3
-19.0+ 906.3 0.0 0.0 906. 3 0.0  1862.5
-19.0- 906.3  1800.0 0.0 -893.8 0.0  1862.5
-19.5 906.3  1831.3 0.0 -925.0 9.0  1893.8
-20.0  906.3  1862.5 0.0 -956.3 .0 1925.0
-20.5 906.3  1893.8 0.0 -987.5 9.0  1956.3
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-21.
-22.
-23.
-24,
-25.
-26.
-27.
-28.
-29.
-30.
-30.
-31.
-32.
-33.
-34.
-35.
-36.
-37.
-37.
-38.
-39.
-40.
-41.
-42,
-43.
-44.
-45,
-46.
-47.
-48.
-49,
-50.
-51.
-52.
-52.
-53.
-54,
-55.
-56.
-57.
-58.
-59.
-60.
-61.
-62.
-63.
-64.
-65.

vuvuvuuiuiuiuiuiuiuvuiuvuiuiuiuiovIuviuUuTuTuiuTuiuiununuiuiuiuiuIoOo VTUTUTUVUTUTUTUTO® Ul ulululululul ol un

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

W wwwwwwwuwwuwwuwwuwwwuwwuwwuwuwuwwwwuwuwwuwwuwwuwwuwwuwwwwwwwwww

1956.
2018.
2081.
2143.
2206.
2268.
2331.
2393.
2456.
2516.
2568.
2638.
2746.
2887.
3038.
3182.
3358.
4134.
4880.
4942.
4998.
5028.
5065.
5128.
5190.
5253.
5315.
5378.
5440.
5486.
5526.
5583.
5645.
5676.
5708.
5770.
5833.
5895.
5958.
6020.
6083.
6145.
6208.
6270.
6333.
6395.
6458.
6520.
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Stage 2 - 1.0.o0ut
-1050.
-1112.
-1175.
-1237.
-1300.
-1362.
-1425.
-1487.
-1550.
-1609.
-1661.
-1732.
-1839.
-1981.
-2132.
-2276.
-2452.
-3228.
-3974.
-4036.
-4092.
-4122.
-4159.
-4221.
-4284.
-4346.
-4409.
-4471.
-4534.
-4579.
-4619.
-4676.
-4739.
-4770.
-4801.
-4864.
-4926.
-4989.
-5051.
-5114.
-5176.
-5239.
-5301.
-5364.
-5426.
-5489.
-5551.
-5614.

P OPOPOPOPOVOPOPOCOOTPOVCVOPOPOPOPRPRNVTORPRONPDPWWONOOOOUIOUIOUIO®O VIO
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O OO0 OTEDTIIOTDINIIOOTDIIEDTLIIIOOTEDIOIEOODLIOIEOOIOOPEOOOOOOOOOO®
OO0 OO0 DO OOOOOOOGOOGOOO®

2018.
2081.
2143.
2206.
2268.
2331.
2393.
2456.
2518.
2661.
2792.
2851.
2952.
3090.
3240.
3381.
3553.
4263.
4942.
5005.
5064.
5095.
5128.
5190.
5253.
5315.
5378.
5440.
5503.
5564.
5604.
5645.
5708.
5739.
5770.
5833.
5895.
5958.
6020.
6083.
6145.
6208.
6270.
6333.
6395.
6458.
6520.
6583.
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-66.5 906.3
-67.5 906.3
-68.5 906.3
-69.5 906.3
-70.5 906.3
-71.5 906.3
-72.5 906.3
-73.5 906.3
-74.5 906.3
-75.5 906.3
-76.5 906.3
-77.5 906.3
-78.5 906.3
-79.5 906.3
-80.5 906.3
-81.5 906.3
-82.5 906.3
-83.5 906.3
-84.5 906.3
-85.5 906.3
-86.5 906.3
-87.5 906.3
-88.5 906.3
-89.5 906.3
-90.5 906.3

6583.
6645.
6708.
6770.
6823.
6873.
6931.
6994.
7056.
7119.
7181.
7244,
7306.
7369.
7431.
7494
7556.
7619.
7681.
7744.
7806.
7869.
7931.
7994.
8056.

UTOUTOUITOUITOUTOUITOUITOUTOUITOUT®O 00O K O K

Stage 2 - 1.0.o0ut
-5676.
-5739.
-5801.
-5864.
-5917.
-5966.
-6025.
-6087.
-6150.
-6212.
-6275.
-6337.
-6400.
-6462.
-6525.
-6587.
-6650.
-6712.
-6775.
-6837.
-6900.
-6962.
-7025.
-7087.
-7150.

OO0 0O DO OOOOIOOOOOOOOOOOO®
OO OO0 OOPTODIOOPFODOIOOPOOOOGOO®
W 00 W00 WO WO WOo WOo WO wOo wWo woophHwouwdho

OO OO OOPDTIOOFOOOOPOOOOOO®
OO0 OOODIODODOIOOOIOOOOOOOO

6645.
6708.
6770.
6833.
6895.
6958.
7014.
7063.
7119.
7181.
7244.
7306.
7369.
7431.
7494.
7556.
7619.
7681.
7744.
7806.
7869.
7931.
7994.
8056.
8119.

OUIOOUIOUITOUIOUIOUVUITOUVUIOUVIONUVIkFOORORO

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE: 16-AUGUST-2018

I.--HEADING

"COLORADO RIVER - WEST BRACED COFFERDAM DESIGN

BY CLASSICAL METHODS

3k 3k 3k 3k 3k 3k 5k 3k 3k sk sk sk sk sk sk sk 3k 3k sk ok sk sk sk sk sk sk k ok

* SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
K3k ok oK ok oK K ok ok Kk ok Kk ok K ok K ok oK Kk oK Kk

"SINGLE BRACE CONDITION
'Q-CASE SOIL PARAMETERS

Page 5

TIME:

15:33:55



'STAGE 2 - 1.0

II.--SUMMARY

Stage 2 - 1.0.o0ut

RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

METHOD FREE EARTH
WALL BOTTOM ELEVATION (FT) : -24.40
PENETRATION (FT) : 5.40
MAXIMUM BENDING MOMENT (LB-FT) :  -3.4430E+04
AT ELEVATION (FT) : -12.67
MAXIMUM SCALED DEFLECTION (LB-IN?3):  -2.8006E+09
AT ELEVATION (FT) : 4.50
ANCHOR FORCE (LB) 8.9928E+03

NOTE:

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

FIXED EARTH

-29.94
10.94

-2.7318E+04
-11.82

-2.1250E+09
4.50

8.2237E+03

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS

DATE: 16-AUGUST-2018
kK KK K K R oK oK K K oK KKK K K KK R R K K
* COMPLETE OF RESULTS FOR *
*  ANCHORED WALL DESIGN  *
*  BY FREE EARTH METHOD  *
kK KKK R oK oK K K oK KKK K K K R R K oK K
I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--RESULTS (ANCHOR FORCE= 8993. (LB))

Page 6
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ELEVATION

(FT)
4.50
3.50
2.50
1.50
0.50

-0.50

-1.50

-2.50

-3.00+
-3.00-

-3.50
-4.50
-5.50
-6.50
-7.50
-8.50
-9.50
-10.00
-10.50
-11.50
-12.50
-13.50
-14.50
-15.50
-16.50
-17.50
-18.00
-18.50

-19.00+
-19.00-

-19.50
-20.00
-20.50
-21.50
-22.50
-23.50
-24.40

III.--WATER AND SOIL PRESSURES

OPRPRDPDWNEROANOORO®

BENDING
MOMENT
(LB-FT)

. O00OE+00
.0417E+01
.3333E+01
.8125E+02
.6667E+02
.3021E+03
.2500E+03
.5729E+03
.3945E+03
.3945E+03
.3696E+02
.8954E+03
.2065E+04
.7610E+04
.2467E+04
.6575E+04
.9870E+04
.1193E+04
.2291E+04
.3807E+04
.4417E+04
.4120E+04
.2918E+04
.0809E+04
.7794E+04
.3873E+04
.1572E+04
.9045E+04
.6291E+04
.6291E+04
.3538E+04
.1015E+04
.7314E+03
.9127E+03
.1440E+03
.8775E+02
. O00OE+00

SHEAR
(LB)
Q.

31.
125.
281.
500.
781.
1125.
1531.
1758.
-7235.
-6993.
-6461.
-5868.
-5211.
-4493.
-3711.
-2868.
-2422.
-1969.
-1063.
-157.
749.
1656.
2562.
3468.
4374.
4828.
5281.
5734.
5734.
5279.
4809.
4323,
3304.
2223.
1079.
Q.

Stage 2 - 1.0.o0ut

SCALED

DEFLECTION

ONOVOVRFRFRPRPRERPERPRPEPNMNNMNMNMNMNNMNMNMMNMNNMNMNNNRPRRRPOVUERO®

(LB-IN"3)
. 8006E+09
.4300E+09
.0594E+09
.6887E+09
.3174E+09
.4495E+08
.7020E+08
.9151E+08
.000OE+00
.000OE+00
.9309E+08
.7889E+08
.5458E+08
.3095E+09
.6341E+09
.9200E+09
.1601E+09
.2611E+09
.3487E+09
.4816E+09
.5562E+09
.5715E+09
.5280E+09
.4277E+09
.2743E+09
.0730E+09
.9565E+09
.8306E+09
.6966E+09
.6966E+09
.5554E+09
.4085E+09
.2567E+09
.4277E+08
.2018E+08
.9373E+08
.000OE+00

DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

Page 7

NET

PRESSURE
(PSF)

Q.
62.

125

187.
250.
312.

375

437.
468.
468.
500.
562.

625

687.
750.
812.

875

906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.
906.

-893
-925
-956
-987
-1050
-1112
-1175
-1231

00
50
.00
50
00
50
.00
50
75
75
00
50
.00
50
00
50
.00
25
25
25
25
25
25
25
25
25
25
25
25
.75
.00
.25
.50
.00
.50
.00
.06



Stage 2 - 1.0.o0ut

G SOIL PRESSURES-------------- >
WATER <----LEFTSIDE----- > <---RIGHTSIDE---->
ELEVATION PRESSURE PASSIVE ACTIVE ACTIVE PASSIVE
(FT) (PSF) (PSF) (PSF) (PSF) (PSF)
4.50 0. 0. 0. 0. 0.
3.50 63. 0. 0. 0. 0.
2.50 125. 0. 0. 0. 0.
1.50 188. 0. 0. 0. 0.
0.50 250. 0. 0. 0. 0.
-0.50 313. 0. 0. 0. 0.
-1.50 375. 0. 0. 0. 0.
-2.50 438. 0. 0. 0. 0.
-3.00 469. 0. 0. 0. 0.
-3.50 500. 0. 0. 0. 0.
-4.50 563. 0. 0. 0. 0.
-5.50 625. 0. 0. 0. 0.
-6.50 688. 0. 0. 0. 0.
-7.50 750. 0. 0. 0. 0.
-8.50 813. 0. 0. 0. 0.
-9.50 875. 0. 0. 0. 0.
-10.00 906. 0. 0. 0. 0.
-10.50 906. 0. 0. 0. 0.
-11.50 906. 0. 0. 0. 0.
-12.50 906. 0. 0. 0. 0.
-13.50 906. 0. 0. 0. 0.
-14.50 906. 0. 0. 0. 0.
-15.50 906. 0. 0. 0. 0.
-16.50 906. 0. 0. 0. 0.
-17.50 906. 0. 0. 0. 0.
-18.00+ 906. 0. 0. 0. 0.
-18.00- 906. 0. 0. 0. 1800
-18.50 906. 0. 0. 0. 1831.
-19.00+ 906. 0. 0. 0. 1863.
-19.00- 906. 1800 0. 0. 1863.
-19.50 906. 1831. 0. 0. 1894.
-20.00 906. 1863. 0. 0. 1925.
-20.50 906. 1894. 0. 0. 1956.
-21.50 906. 1956. 0. 0. 2019.
-22.50 906. 2019. 0. 0. 2081.
-23.50 906. 2081. 0. 0. 2144.
-24.50 906. 2144. 0. 0. 2206.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
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Stage 2 - 1.0.o0ut
DATE: 16-AUGUST-2018 TIME: 15:33:55

3k >k >k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k 5k %k 3k %k %k %k % %

* COMPLETE OF RESULTS FOR *
* ANCHORED WALL DESIGN *

* BY FIXED EARTH METHOD *
sk ok ok ok ok s ok sk ok ok ok ok ok ok sk ok sk ok sk ok ok ok ok k ok ok ok ok

I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

II.--RESULTS (ANCHOR FORCE= 8224. (LB))

BENDING SCALED NET
ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN"3) (PSF)
4.50  ©.0000E+00 0. -2.1250E+09 .00
3.50 1.0417E+01 31. -1.8445E+09 62.50
2.50  8.3333E+01 125. -1.5640E+09 125.00
1.50  2.8125E+02 281. -1.2833E+09 187.50
0.50  6.6667E+02 500. -1.0022E+09 250.00
-0.50  1.3021E+03 781. -7.1977E+08 312.50
-1.50  2.2500E+03 1125. -4.3510E+08 375.00
-2.50  3.5729E+03 1531. -1.4648E+08 437.50
-3.00+  4.3945E+03 1758. 0.0000E+00 468.75
-3.00-  4.3945E+03 -6466. 0.0000E+00 468.75
-3.50  1.2215E+03 -6224. 1.4808E+08 500.00
-4.50  -4.7418E+03 -5692. 4.4453E+08 562.50
-5.50  -1.0143E+04 -5099. 7.3286E+08 625.00
-6.50  -1.4918E+04 4442, 1.0038E+09 687.50
-7.50  -1.9007E+04 -3724. 1.2490E+09 750.00
-8.50  -2.2345E+04 -2942. 1.4615E+09 812.50
-9.50  -2.4871E+04 -2099. 1.6354E+09 875.00
-10.00  -2.5810E+04 -1653. 1.7066E+09 906.25
-10.50  -2.6523E+04 -1200. 1.7666E+09 906.25
-11.50  -2.7270E+04 -294. 1.8520E+09 906.25
-12.50  -2.7111E+04 612. 1.8905E+09 906.25
-13.50  -2.6046E+04 1518. 1.8822E+09 906.25
-14.50  -2.4074E+04 2425. 1.8290E+09 906.25
-15.50  -2.1196E+04 3331. 1.7344E+09 906.25
-16.50  -1.7412E+04 4237. 1.6033E+09 906.25
-17.50  -1.2722E+04 5143. 1.4422E+09 906.25
-18.00  -1.0037E+04 5597. 1.3529E+09 906.25
-18.50  -7.1253E+03 6050. 1.2593E+09 906.25
-19.00+ -3.9872E+03 6503. 1.1626E+09 906.25
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NOTE:

.9872E+03
.4875E+02
.0584E+03
.7265E+03
.3142E+03
.2852E+04
.5277E+04
.6527E+04
.6540E+04
.5253E+04
.2603E+04
.5283E+03
.9661E+03
. O00OE+00

DIVIDE

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION

Stage 2 - 1.0.o0ut

SCALED

IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION
(FT)
4.50
3.50
2.50
1.50
0.50

.50

.50

.50

.00

.50

.50

.50

.50

.50

.50

.50

.00

.50

.50

.50

.50

.50

WATER
PRESSURE
(PSF)

Q.
63.
125.
188.
250.
313.
375.
438.
469.
500.
563.
625.
688.
750.
813.
875.
906.
906.
906.
906.
906.
906.

<----LE
PASSIVE

(PSF)
0.

OO0 OOOOOOOO

6503.
6048.
5578.
5092.
4073.
2992,
1848.
642.
-627.
-1958.
-3352.
-4808.
-6327.
-7027.
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.1626E+09
.0642E+09
.6537E+08
.6745E+08
.7876E+08
.0602E+08
.5533E+08
.3086E+08
.3478E+08
. 7090E+07
.5561E+07
.6059E+06
.7309E+05
. O00OE+00

DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT

FTSIDE----
ACTIVE

(PSF)

0.
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<---RIGHTSIDE---->

ACTIVE
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PASSIVE
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Q.
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Stage 2 - 1.0.o0ut

-15.50 906. Q. Q. Q. Q.
-16.50 906. Q. Q. Q. Q.
-17.50 906. Q. Q. Q. Q.
-18.00+ 906. Q. Q. Q. Q.
-18.00- 906. Q. Q. Q. 1800.
-18.50 906. Q. Q. Q. 1831.
-19.00+ 906. Q. Q. Q. 1863.
-19.00- 906. 1800. Q. Q. 1863.
-19.50 906. 1831. Q. Q. 1894.
-20.00 906. 1863. Q. Q. 1925.
-20.50 906. 1894. Q. Q. 1956.
-21.50 906. 1956. Q. Q. 2019.
-22.50 906. 2019. Q. Q. 2081.
-23.50 906. 2081. 0. 0. 2144.
-24.50 906. 2144. Q. Q. 2206.
-25.50 906. 2206. 0. 0. 2269.
-26.50 906. 2269. Q. Q. 2331.
-27.50 906. 2331. Q. Q. 2394.
-28.50 906. 2394. Q. Q. 2456.
-29.50 906. 2456. Q. Q. 2519.
-30.00 906. 2516. Q. Q. 2661.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 16-AUGUST-2018 TIME: 15:33:56

3k 3k 3k 3k 3k 3k sk ok 3k sk sk sk sk sk 3k 3k ok sk sk sk sk sk sk sk sk sk sk sk sk sk ok

* PRELIMINARY DESIGN DATA FOR *

* FREE EARTH DESIGN IN CLAY *
5 ok oK K ok ok K ok ok Kk ok K ok K ok oK ok ok Kk ok Kk ok K ok

I.--HEADING

'COLORADO RIVER - WEST BRACED COFFERDAM DESIGN
"SINGLE BRACE CONDITION

'Q-CASE SOIL PARAMETERS

'STAGE 2 - 1.0

IT.--DESIGN PARAMETERS
WALL HEIGHT RATIO (ALPHA) = 0.81
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Stage 2 - 1.0.o0ut
ANCHOR HEIGHT RATIO (BETA) 0.26
STABILITY NUMBER 14.40

SHEET PILE DATA:

<SECTION PROPERTIES>
(PER FOOT OF WALL)

SHEET SECTION  MOMENT OF ALLOWABLE ~ MODULUS OF
PILE MODULUS INERTIA STRESS ELLASTICITY
NAME (IN~3) (IN~4) (PSI) (PSI)

PZ40 60.70 490.80 24000.00 2.90E+07

PZ38 46.80 280.80 24000.00 2.90E+07

PZ35 48.50 361.20 24000.00 2.90E+07

PZ32 38.30 220.40 24000.00 2.90E+07

Pz27 30.20 184.20 24000.00 2.90E+07

PZ22 18.10 84.40 24000.00 2.90E+07

PLZ25 32.80 223.25 24000.00 2.90E+07
PLZ23 30.20 203.75 24000.00 2.90E+07

III.--PRELIMINARY DESIGN DATA

SHEET
PILE ROWE'S MOMENT  RATIO OF ALLOWABLE MOMENT
NAME LOG(H"4/EI) REDUCTION COEF. TO FREE EARTH MOMENT

PZ40 -4.31 1.0 (***) 3.53
PZ38 -4.07 1.8 (***) 2.72
PZ35 -4.18 1.0 (***) 2.82
Pz32 -3.96 1.8 (***) 2.22
PZ27 -3.88 1.0 (***) 1.75
Pz22 -3.55 1.8 (***) 1.05
PLZ25 -3.97 1.0 (***) 1.91
PLZ23 -3.93 1.8 (***) 1.75

*** REDUCTION NOT APPLICABLE DUE TO ALPHA GREATER THAN ©.8.

*** REDUCTION NOT APPLICABLE DUE TO RIGHTSIDE SURFACE
BELOW TOP OF WALL.

*** REDUCTION NOT APPLICABLE DUE TO STABILITY NUMBER
GREATER THAN 2.5.
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Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -

West Side
Stage 2
1.3

1

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Maximum

d (ft)

]
A
A

33423.8 ftb/ft
1927 .4 psf
1021.2 psf

5.44
8.34
8.34

Stage 2 - Tip and Moment only

Waler

+22.50 ft

8888.3 Ib/ft +15.00 ft

8,00 ft-=======mmsmmmmmonmneno o oeo =WL----

+24

—————————————————————————————————— +22.50 ft

0 ft 0+
(ft)

34 ft
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Title: Colorado River Flood Gate - Input Data

_ West Side Depth Of Excavation = 1.00ft Depth Of Active Water = +22.50ft Water Density = 62.50pcf
DeS'gge? ?tgge 2 Surcharge = 0.0psf Depth Of Passive Water = +8.00ft Minimum Fluid Density = 31.80pcf
ef: 1.
Page: 2 Soil Profile Active Side
Date: 8.20.18 Depth (ft) | Soil Name | y (pcf) | ' (pcf) C (psf) C,opsh ()| 6(C)| K, Kac Kp Kpc
b Works: Eemlp"fgry 0.00]clay 1 125.00| 62.50| 900.1 (692.4) 0.0/ 0.0] 0.0 1.00 2.00 1.00 2.00
Arﬁzlsusrl‘; Ngfggssure 12.00 |sand 122.00| 59.50 0.0 0.0/ 30.0| 0.0|0.43 (0.56)| 0.00 (0.00) 3.00 0.00
¥oe: Free Earth Support 19.00|clay 2 125.00| 62.50/1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
= 200.00(clay 3 125.00| 62.50/1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
Stage 2 - Tip and Moment only
Soil Profile Passive Side
Depth (ft)| Soil Name | y (pcf) | ' (pcf) C (psf) C,psh ¢ ()| 8()| K, Kac Kp Kpc
0.00|clay 1 125.00| 62.50| 900.1(692.4) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
12.00|sand 122.00| 59.50 0.0 0.0/ 30.0/ 0.0 0.43 0.00| 3.00 (2.31)| 0.00 (0.00)
19.00|clay 2 125.00| 62.50/1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
200.00(clay 3 125.00| 62.50/1799.9 (1384.6) 0.0/ 0.0/ 0.0 1.00 2.00 1.00 2.00
() indicates factored value used in all calculations. Factor(s): K x1.3; Kp+1 3; C ott1.3; Cpas+1.3
Sheet
Sheet Name E | f Z |Allowed M. b A W | Upstand| Toe |Length
(psi) | (in“/ft)| (psi) |(in3/ft)|  (ftlb/ft) (in) |(in?/ft)|(Ib/ft)| (ft) (ft) | (ft)
3.04E+07 22.50(7.34| 30.84

Pressure Model: Coulomb; Assume full hydrostatic pressure to 1.00ft in cohesive soils on active side
Load Model: Area Distribution

Supports Maxima
d |Type Load Maximum  |Depth (ft)
(ft) (Ib/ft) Pressure 1052.0 psf 1.00
+15.00 | Waler 8888.3 Bending Moment | 33423.8 ftlb/ft -5.44
Shear Force 7122.5 Ib/ft -15.00

&> | SupportlT, v2.35

© 1997 - 2014, GTSoft Ltd.
= TellFax: +44 (0)1292 477754
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West Side

Title: Colorado River Flood Gate -
Designer: Stage 2

Ref: 1.3
Page: 3

Date: 8.20.18
Works: Temporary

Pressure: Coulomb

Analysis: Net Pressure

Toe: Free Earth Support

d (ft)

1.00
-5.44
-15.00

Maximum

33423.8 ftib/ft
7122.5 Ib/ft

1052.0 psf

O
O
&

Stage 2 - Tip and Moment only




Title:

Designer:
Ref:
Page:
Date:

Colorado River Flood Gate -
West Side

Stage 2

1.3

4

8.20.18

Works:
Pressure:
Analysis:
Toe:

Temporary
Coulomb

Net Pressure

Free Earth Support

Stage 2 - Tip and Moment only

depth P M D F depth P M D F depth B M D F
(ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftlb/ft) (in) (Ib/ft) (ft) (psf) | (ftIb/ft) (in) (Ib/ft)
0.00f 930.0}-21593.5 4963.2 2.80| -1267.3| -8996.5 3879.4 5.60| -1617.7| -2223.8 1871.9
0.06| 936.4]-21369.6 5011.3 2.86| -1273.7| -8822.7 3814.0 5.66| -1624.1| -2139.9 1838.3
0.12| 946.01-21029.7 5084.0 2.92| -1283.4| -8567.5 3715.3 5.72| -1633.7| -2017.0 1787.7
0.18| 952.5]-20800.4 5132.8 2.98| -1289.8| -8401.0 3649.1 5.78| -1640.2| -1936.9 1753.8
0.24| 958.9|-20568.9 5182.0 3.04| -1296.2| -8237.6 3582.5 5.84| -1646.6| -1858.4 1719.8
0.30| 968.5]-20217.4 5256.5 3.10| -1305.9| -7998.0 3482.1 5.90| -1653.0| -1781.3 1685.6
0.36| 974.9]-19980.3 5306.5 3.16| -1312.3| -7842.1 3414.7 5.96| -1662.7| -1668.7 1634.1
0.42| 981.3-19740.9 5356.9 3.22| -1318.7| -7689.1 3347.0 6.02| -1669.1| -1595.6 1599.6
0.48| 991.0|-19377.6 5433.0 3.28| -1325.2| -7539.3 3279.0 6.08| -1675.5| -1524.0 1564.9
0.54| 997.4-19132.6 5484.2 3.34| -1334.8| -7319.8 3217.4 6.14| -1685.2| -1419.5 1512.7
0.60[ 1003.8]-18885.2 55635.7 3.40| -1341.2| -7175.3 3189.6 6.19| -1691.6| -1351.8 1477.8
0.66| 1013.5]-18509.8 5613.6 3.45| -1347.7| -7032.1 3161.8 6.25 -1698.0| -1285.7 1442.7
0.71| 1019.9/-18256.6 5665.9 3.51| -1357.3| -6819.6 3119.8 6.31| -1707.7| -1189.5 1389.8
0.77| 1026.3]-18001.0 5718.6 3.57| -1363.7| -6679.6 3091.6 6.37| -1714.1| -1127.4 1354.3
0.83| 1032.7]-17743.1 5771.6 3.63| -1370.2| -6540.7 3063.3 6.43| -1720.5| -1066.9 1318.8
0.89| 1042.3]-17351.7 5851.7 3.69| -1379.8| -6334.9 3020.5 6.49| -1730.2| -979.0 1265.2
0.95| 1048.8]-17087.8 5905.5 3.75| -1386.2| -6199.3 2991.9 6.55| -1736.6] -922.5 1229.3
1.01|