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STABILITY ANALYSES
TRWD ISOLATION GATE STRUCTURE

Index of Excel Spreadsheets:

Mass Concrete Foundation:

I1 SPF-NoDrain-Mass TRWD.XLS
(Standard Project Flood Case)

12 MAX-NoDrain-Mass TRWD.XLS
(Maximum Water Level Case)

12 MAX-Drain-Mass TRWD.XLS

(Maximum Water Level Case, incl. foundation drains)

Roller Compacted Concrete Foundation:
I1 SPF-NoDrain-RCC TRWD.XLS
(Standard Project Flood Case)
12 MAX-NoDrain-RCC TRWD.XLS
(Maximum Water Level Case, at top of RCC)
12 MAX-NoDrain-RCC-Base TRWD.XLS
(Maximum Water Level Case, at base of RCC)

Pile Foundation:

I1 SPF-NoDrain-Pile TRWD.XLS
(Standard Project Flood Case)

12 MAX-NoDrain-Pile TRWD.XLS
(Maximum Water Level Case)

I3 SEISMIC-NoDrain-Pile TRWD.XLS

(Normal Pool Level, with Seismic)
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STABILITY ANALYSES
TRINITY POINT ISOLATION GATE STRUCTURE

Index of Excel Spreadsheets:

Mass Concrete Foundation:

I1 SPF-NoDrain-Mass TPoint.XLS
(Standard Project Flood Case)

12 MAX-NoDrain-Mass TPoint.XLS
(Maximum Water Level Case)

2 MAX-Drain-Mass TPoint.XLS

(Maximum Water Level Case, incl. foundation drains)

Roller Compacted Concrete Foundation:
I1 SPF-NoDrain-RCC TPoint.XLS
(Standard Project Flood Case)
12 MAX-NoDrain-RCC TPoint.XLS
(Maximum Water Level Case, at top of RCC)
I2 MAX-NoDrain-RCC-Base TPoint. XLS
(Maximum Water Level Case, at base of RCC)

Pile Foundation:

I1 SPE-NoDrain-Pile TPoint. XLS
(Standard Project Flood Case)

I2 MAX-NoDrain-Pile TPoint.XLS
(Maximum Water Level Case)

I3 SEISMIC-NoDrain-Pile TPoint. XLS

(Normal Pool Level, with Seismic)
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STABILITY ANALYSES
CLEAR FORK ISOLATION GATE STRUCTURE

Index of Excel Spreadsheets:

Mass Concrete Foundation:
I1 SPF-NoDrain-Mass CFork.XLS
(Standard Project Flood Case)
[2 MAX-NoDrain-Mass CFork.XLS
(Maximum Water Level Case)
12 MAX-Drain-Mass CFork.XLS
(Maximum Water Level Case, incl. foundation drains)

Roller Compacted Concrete Foundation:
I1 SPF-NoDrain-RCC CFork.XLS
(Standard Project Flood Case)
12 MAX-NoDrain-RCC CFork.XLS
(Maximum Water Level Case, at top of RCC)
12 MAX-NoDrain-RCC-Base CFork. XLS
(Maximum Water Level Case, at base of RCC)

Pile Foundation:

I1 SPF-NoDrain-Pile CFork.XLS
(Standard Project Flood Case)

12 MAX-NoDrain-Pile CFork.XLS
(Maximum Water Level Case)

I3 SEISMIC-NoDrain-Pile CFork.XLS

(Normal Pool Level, with Seismic)
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Section 2
TRWD Isolation Gate Structures-
Mass Concrete Foundation

2222222222



TRWD Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Mass TRWD.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety = 1.50

3. SPF level at El 540.0 on driving side.

4. Tailwater at EI 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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TRWD Isolation Gate Structure

Unusual Load Condition - Max Water Level
(File I2 MAX-NoDrain-Mass TRWD.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety =1.33

3. Maximum water level at El 544.0 on driving side.

4. Tailwater at El 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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TRWD Isolation Gate Structure (with Drains)

Unusual Load Condition - Max Water Level

(File I2 MAX-Drain-Mass TRWD.XLS)

1. Mass concrete foundation on rock, with foundation drainage system.

2. Maximum water level at El 544.0 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Drains 33 percent effective, 10-ft downstream of headwall.
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Section 3
TRWD Isolation Gate Structures-
RCC Foundation
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TRWD Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-RCC TRWD.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.50

4. SPF level at El 540.0 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.

7-37
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TRWD Isolation Gate Structure
Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC TRWD.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.33

4. Maximum water level at El 544.0 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.
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TRWD Isolation Gate Structure

Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC-Base TRWD.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at base of RCC (approximate).

3. Sliding Factor of Safety = 1.33

4. Maximum water level at El 544.0 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle at rock = 35 degrees.
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Section 4
TRWD Isolation Gate Structures-
Pile Foundation
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TRWD Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Pile TRWD.XLS)
1. Concrete structure on battered steel H-piles to rock.
2. SPF level at El 540.0 on driving side.

3. Tailwater at El 520.0 on resisting side.
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TRWD Isolation Gate Structure
Unusual Load Condition - Max Water Level

(File 12 MAX-NoDrain-Pile TRWD.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Maximum water level at El 544.0 on driving side.

3. Tailwater at El 520.0 on resisting side.
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TRWD Isolation Gate Structure

Extreme Load Condition - Seismic

(File I3 SEISMIC-NoDrain-Pile TRWD.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Normal pool level at El 525.0 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Horizontal ground acceleration = 0.05 g.
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Section 5
Trinity Point Isolation Gate Structures-
Mass Concrete Foundation
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Trinity Point Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Mass TPoint.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety = 1.50

3. SPF level at El 545.5 on driving side.

4. Tailwater at EI 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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Trinity Point Isolation Gate Structure

Unusual Load Condition - Max Water Level
(File I2 MAX-NoDrain-Mass TPoint.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety =1.33

3. Maximum water level at El 549.5 on driving side.

4. Tailwater at El 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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Trinity Point Isolation Gate Structure (with Drains)

Unusual Load Condition - Max Water Level

(File I2 MAX-Drain-Mass TPoint.XLS)

1. Mass concrete foundation on rock, with foundation drainage system.

2. Maximum water level at El 549.5 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Drains 33 percent effective, 10-ft downstream of headwall.
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Section 6

Trinity Point Isolation Gate Structures-
RCC Foundation

2222222222



Trinity Point Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-RCC TPoint.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.50

4. SPF level at El 545.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.
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Trinity Point Isolation Gate Structure

Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC TPoint.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.33

4. Maximum water level at El1 549.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.
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Trinity Point Isolation Gate Structure

Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC-Base TPoint.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at base of RCC (approximate).

3. Sliding Factor of Safety = 1.33

4. Maximum water level at E1 549.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle at rock = 35 degrees.

18-37



(Ld¥Nd + MOM + MDD = 1)

Ld 08
(ML *+
Id 09

t(d) HIAIM Nad

HM o+ Td ¢ MH = T)

S(11) HIONAT NA4

(HIL-A9-A5D = HM)

L4 £E

JASd BEVE

Jdsd T8¢S

d8d 0
SHANDIa LT LY

Aod 06T
A0d 4°T9
54 Q
ST S8
£ T

S (M) HLOT 3 LHOTHI EDAEIM ALIHINOD

T (L) =HOL LY Ld4T7d0

D (HN) TEAH LY LJTId0

D (ND) NOISEHOD NOHISHA

D ((ITHA) HTONV NOILLOL¥A N9IsAA

1102
rLa 0
4 vy
dd 2

7T 0007
Id 065G
11 ve

s4'10007
LI 818
Ld ve

:SNOISNAEMIQ ¥ SENTYA NOISAd ONILIASIY

D (MAD) LOM LINN DONOOD

L (dJd) SsH¥d aTnld

:(ND) NOISAHOD MIOS TYNLOY

:(THd) @IONVY NOITLOIHA 'ITO§ TWNLOV
D (5d) ALHAYS JO HOLOVd

: (LAANI) SYILEWNVEVE NOISIA

\m&wwmﬂwﬂ"mamc

v002/81/21 +&LYA 80

Jd €T
14 86

&l 8

Id 4
Id 69V
Id  L8S
Id  04S
Jol 676

(NOTLIGNOD 'T¥NSANA)

grX - IUTOdL 25ed-D0Y-UTRI(ON XY (1

D(ILL) SSHNMOIHL HOL
P (ML) HIGIM 40X "1ad¥
D (HIH) SSENIDIHL THHH
D (MH) HIOIM TIHH 10aY

0T P (1LOMOM)
T (EsM) Ad1d TS
T (MDM) SELYD
PEALYD AVMATIVM

SEHLVO ¢ LHD1HM WIED

HIA M HILYD

Gl T (LOMDD) LHDTIHM HLYD
T (ASD) AWE TS
T (MHD) HIAIM VO
PELYD TANNYID

T (row) ENTT HLD ALY Ob OV WYHELSdN
1 (osn) HNITLN0 MENLONMLS daddn
P (NAd) SHEId ONOD 40 TON
P (Ld) SSHNMOINL ddid
T (7d) HLIONAT ¥3Id
s (Eg) Td =ESvE Nad
1 (dd) AFTE ¥dld 40 404
D () AT MIIYMTIVG
va T (Ed) AdTE d00TA
TENLONYLS ALYD

t (LOANI) SLHOIEM % SNOISNIWIA

AIAAT J0 dOL OL TIAE'] MALYM WONTXVA
(L4740 /M) ALITIFYLS MMALINYLS 2LYD

—

A (RTAOUHD
CAE QENDIGHA

s HISUd-GLZTY-T4ST PTON EDNYHD
UALONGLS TOYLNOD ALV anomT:t

amil FLOAeoEd



SIX"IUTOQL @SPH-DOY-UTCL(ON XYW ¢T

XD 924’6 = HLIEONOD A0 FWATOA
48d 9% 1 = SSEUd ONIYVYAY NIW
A8d 75L8 = SSAMd ONIMVHST XV
(T/de9-+1)T/A = AUNSSANG ONINVAD
(T3 0L HATLVTIM) 69°6 ={{A/ {OR-¥W) =2/ T=") ALIDININADDH
L0°Ls LE'T =(OW/HH) OTIWYH ONINJQALMTAC
(ONTAQITMS LuN) / (NOISHHOD + NOILOINJ) - L0'T< 60°1 OILYY ONIAITS
SEONOL ONILSISHY FAILOY SANIH Sa0¥04 ONTAIMI = a7 62188201 = 0904 OHNIAITS LHN
Va¥Y d8¥d » NOISIHOD - #T 0 = (dxT«OND) ADHOA NOISHHOD
(L,1T77d0 HALVMA + SHLVD + DNOD LHDIAM) £ N gT¢10°052'T1L S ((AINd) NYL«A) HEON0J NOILOTHA

ISLINSTY XII'TIGVLS

Y09 26L VLL'T L9 LV6 LOY'T SZL'8RC'0L  00L'0fE 1% = (ON‘¥W‘A) HMSYE LV IVLOLHAS
cegapnant 00S 295" 1.- TEMO4d QINTd ONILETSEM
Y09 '¢6L°208 GZ9'048 L1 C{H) d0u04 ZIMOH aIrnfid
000000 L1 000'62% 'V~ S {2n) dDdod IJ171dn
00000046 000700497~ {TA) ADHOA TdTTIdn
0 0 SIOL NO (1ATd
00G'LV6 62 006G L2 1EHAEM §/a NO drota
000’096 000'08T PTIIS AYMMIIYM NO QINTd
000 FRL LL 000 ‘2ZFE TITIS TENNVHO NO Aol
000’568 €2 000'G0Y TTEEH NO dIngd
0 a SEYIS HOL
000'V0E’ 49 000°950°T TEYIS THRH
Leo'yrs’es 00¢ 9EL’V INAS I9aHM AYMATYM
000'5L1°99¢ 000'088°5 NG ¥D0TE AVMM'IYM
814°209°261L 008 LIT O TNQI HXTEM TINNYHO
0U0’SLY 904 000 '0ET LT TNGI MD0Td THENNVHD
0096029 Q0 TIr T PAEALOMILS MAddN
000'0Ve’' 1L 000089 'V ISHETd ALIHINOD
000 04Y 0oD 01 THLVD AYMMTYM
000649 000°G1 PHLYD TANNYHO
LINEWOW L LNENOW W 71
ONINHMALMIAO ONILET5MY SHOL O WY SEDA04 TLVYT L LHOIEM

ISISATYNY XIITIGVLS

.%“N_PWN\M_ TEING - lﬁqy’m}\\bl CRE ATADHHD

POOL/8T/2T HALNQ SOM  AH QENDISHA
SO MLSHI -G LY - 1252 ¢ "ON HEOHVHD

THNLONHLE TOMLNOD ALYD A0Q1d qQMudd, LIEL0¥d



Section 7
Trinity Point Isolation Gate Structures-
Pile Foundation
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Trinity Point Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Pile TPoint.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. SPF level at El 545.5 on driving side.

3. Tailwater at El 520.0 on resisting side.
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Trinity Point Isolation Gate Structure

Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-Pile TPoint.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Maximum water level at El 549.5 on driving side.

3. Tailwater at El 520.0 on resisting side.
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Trinity Point Isolation Gate Structure

Extreme Load Condition - Seismic

(File I3 SEISMIC-NoDrain-Pile TPoint.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Normal pool level at El 525.0 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Horizontal ground acceleration = 0.05 g.
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Section 8
Clear Fork Isolation Gate Structures-
Mass Concrete Foundation

2222222222



Clear Fork Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Mass CFork.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety = 1.50

3. SPF level at El 552.5 on driving side.
4. Tailwater at EI 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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Clear Fork Isolation Gate Structure

Unusual Load Condition - Max Water Level
(File I2 MAX-NoDrain-Mass CFork.XLS)
1. Mass concrete foundation on rock.

2. Sliding Factor of Safety =1.33

3. Maximum water level at El 556.5 on driving side.

4. Tailwater at El 520.0 on resisting side.

5. Friction angle at rock = 35 degrees.
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Clear Fork Isolation Gate Structure (with Drains)
Unusual Load Condition - Max Water Level

(File I2 MAX-Drain-Mass CFork.XLS)

1. Mass concrete foundation on rock, with foundation drainage system.

2. Maximum water level at El 556.5 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Drains 33 percent effective, 10-ft downstream of headwall.
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Section 9
Clear Fork Isolation Gate Structures-
RCC Foundation

2222222222



Clear Fork Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-RCC CFork.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.50

4. SPF level at El 552.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.
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Clear Fork Isolation Gate Structure

Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC CFork.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at top of RCC.

3. Sliding Factor of Safety = 1.33

4. Maximum water level at El1 556.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle on RCC = 45 degrees.
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Clear Fork Isolation Gate Structure
Unusual Load Condition - Max Water Level

(File I2 MAX-NoDrain-RCC-Base CFork.XLS)

1. Concrete structure on roller compacted concrete foundation to rock.

2. Stability at base of RCC (approximate).

3. Sliding Factor of Safety = 1.33

4. Maximum water level at E1 556.5 on driving side.
5. Tailwater at El 520.0 on resisting side.

6. Friction angle at rock = 35 degrees.
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Section 10
Clear Fork Isolation Gate Structures-
Pile Foundation
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Clear Fork Isolation Gate Structure
Usual Load Condition - SPF

(File I1 SPF-NoDrain-Pile CFork.XLS)
1. Concrete structure on battered steel H-piles to rock.
2. SPF level at El 552.5 on driving side.

3. Tailwater at El 520.0 on resisting side.
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Clear Fork Isolation Gate Structure
Unusual Load Condition - Max Water Level

(File 12 MAX-NoDrain-Pile CFork.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Maximum water level at El 556.5 on driving side.

3. Tailwater at El 520.0 on resisting side.
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Clear Fork Isolation Gate Structure

Extreme Load Condition - Seismic

(File I3 SEISMIC-NoDrain-Pile CFork.XLS)

1. Concrete structure on battered steel H-piles to rock.

2. Normal pool level at El 525.0 on driving side.
3. Tailwater at El 520.0 on resisting side.

4. Horizontal ground acceleration = 0.05 g.
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Section 11
Stability Analyses for Abutment Structures
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TRWD Abutment Structures
Unusual Load Condition - Max Water Level

(Files: MAX-Abut-E TRWD.XLS & MAX-Abut-W TRWD.XLS)
1. Concrete structure on battered steel H-piles to rock.

2. Maximum water level at El 544.0 on driving side.

3. Tailwater below base on resisting side.

4. Balanced soil pressures neglected for preliminary design.
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Trinity Point Abutment Structures
Unusual Load Condition - Max Water Level

(File: MAX-Abut-E & W TPoint.XLS)
1. Concrete structure on battered steel H-piles to rock.
2. Maximum water level at El 549.5 on driving side.

3. Tailwater below base on resisting side.

4. Balanced soil pressures neglected for preliminary design.
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Clear Fork Abutment Structures
Unusual Load Condition - Max Water Level

(Files: MAX-Abut-E CFork.XLS & MAX-Abut-W CFork.XLS)
1. Concrete structure on battered steel H-piles to rock.

2. Maximum water level at El 556.5 on driving side.

3. Tailwater below base on resisting side.

4. Balanced soil pressures neglected for preliminary design.
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CELL FORMULAS FOR EXCEL SPREADSHEETS
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Gate Structure Stability Analysis (No Drains)
Excel Spreadsheet with Cell Formulas Displayed
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Excel Spreadsheet with Cell Formulas Displayed
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Section 14
Training Wall Stability Analysis and Design
(CTWall Results and Manual Calculations)
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*xkkkkkk*kxkkkkk*xx* Echoprint of Input Data ***ks#kksk sk ks k%4

Date: **x/11/23 Time: 10.47.26

Flood Wall Stability Analysis Using CTWALL
Filename: I1NLPILE.DAT

Company name:

CDM
Project name:
TRWD-~FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.50 ft
Thickness top of stem (TTS) = 1.50 ft

Thickness bottom of stem (TBS) = 4.00 ft

Dist. of batter at bot. of stem (TBSR)= .00 ft
Cepth of heel (THEEL) = 4.00 ft
Distance of batter for heel (BTRH) = .00 ft
Depth of toe {TTOE) = 4.00 ft
Width of toe {(TWIDTH) = 6.00 fc
Distance of batter for toe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 £
Depth of key (HK) = .00 ft
width cf bottom of key (TK) = .00 ft
Dist. of batter at bot. of key (BTRK} = .00 ft

Structure coordinates:

x (ft) y (£t)

00 508.00

00 512.00
16.00 512.00
18.50 533.5¢C
20.00 £E33.50
20.00 512.00
26.00 512.00
2€.00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation useaqa.

Structural property data:
Unit weight of concrete = .150 kcf



Driving side soil property data:

Moist Saturated Elev.
Phi c Unit wt. unit wt. Delta soil
(deg) (ksf) (xcf) (kcf) (deg) (ft)
27.00 000 100 .130 00 530.01

Driving side soil geometry:

Soil Batter Cistance
point (in:1ft) (ft)

1 4 .00 50.00

2 00 50.00

3 092 500.00

Jriving side soil profile:

Soil X v

point (ft) (ft)
1 -1081.91 546 .68
2 -31.91 546.68
3 18.CS 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi c Unit wr. unit wt. soil Batter
(deqg) (ksf) (kcf) (kcf) (ft) (in:1ft)
27.00 000 100 130 508.00 00

Foundation property data:
phi for soil-structure interface = 27.00 (deg)
c for soil-structure interface = .100 (ksi)
phi for soil-soil interface = 27.00 (deg)
c for soil-soil interface = .100 (ksf)

Water data:
Driving side elevation = 530.00 ft
Resisting side elevation = 524 .30 ft
Unit weignt of water = .C625 kcf
Seepage pressures computed by Line of Creep method.

Uniform load data:
Magnitude of load = .10 k/ft



Minimum required factors of safety:
Sliding FS = 1.50
Overturning 100.00% base in compression

t

Crack options:
o Crack depth is to be calculatea
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* in the overturning analysis.

Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.



*xkkk gummary of Resultsg ****xx
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

*kkk ok kkkokkkokkkk *k* Satisfied **%*

* Qverturning * Required base in comp. = 100.00 %

ek ok ok ok kK ok ok Kk Kk kK Actual base in comp. = 100.00 %
Overturning ratio = 1.54

Xr (measured from toe) = 8.67 ft

Resultant ratio = .3336

Stem ratio = .2308
Base pressure at heel .0025 kst
Base pressure at toe 3.6358 kst

I

***x Warning *** The maximum available shear along the

base of the structure has been exceeded!

dok ok ok ok ok ok ok ok kk *x* Not Satisfied ***
* Sliding * Min. Required = 1.50
*okok ok ok ok ok ok Kk Actual FS = 1.07

To increase stability try one or a combination
of the follcwing:

1. Increase the base widch

2. Slove tre base of the structure

3. Lower the wall base

4. Add a key



*hkxkkkkkkhkkkkkkkkkkkk* QUtpPUL Results ***xkkxdkrdxrdrhkkkxkdx

Date: **/11/23 Time: 10.47.26

Flood Wall Stability Analysis Using CTWALL
Filename: I1NLPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wal) location:

Training Walls
Computed by: WCS

khkkkhkkhkhkhkkhkhkhkhhkhkhkhkhrhrdbdd bk ki

** Qverturning Results **
A S S S S S LS SRS ESS eSS RS R

Scolution converged in 1 iterations.

SMF used to calculate X's = .6667

Alpha for the SMF = -44.,1002

Calculated earth pressure coefficients:
Driving side at rest K = .4886
Driving side at rest Kc = 1.1474
Registing side at rest K = .0000
Resisting side at rest Kc = .C000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = .00 ft
** Driving side pressures **

Water pressures:
Elevation Pressure

(ft) {(ksf)
530.0C .0000
508.00 1.2117
Earth pressures:
Elevation Pressure
(ft) {ks®)
536.04 0000
530.00 4500
515.76 1.3363



Surcharge pressures:

Elev. Press.
(ft) {ksf)
536.04 .04£9
508.00 .C49

** Resisting side pressures

Water pressures:

Elevation Pressure
(ft) (kst)
524 .30 00090
508 .00 1.0187
508.00 1.0187

** Uplift pressures **

Water pressures:

X-coord. Pressure
(ft) {ksf}
.CC 1.2117

26 .00 2.0187



** Forces and moments **

Part Force (kips) Mom. Arm Moment
Vert. l Horiz. (ft) (ft-k) ‘
Structure:
Structure weight........... 24.469 -11.00 -269.05
Structure, driving side:
Moist soil................. 5.475 -19.96 -109.27
Saturated soil............. 39.889 -17.47 -696.70
Water akove structure...... .000 .00 .00
Water above soil........... .000 .00 .00
External vertical loads.... 1.850 -16.75 -30.99
Ext. horz. pressure _oads.. .000 .00 .00
Ext. horz. line loads...... .000 .00 .00
Structure, resiscing side:
Moist soO1l..... ... .000 .00 .00
Saturated soil............. .000 .00 .00
Watex above structure...... .000 .00 .00
Water above soil........... 4.612 -3.00 -13.84
Driving side:
BEffective earth loads...... 25.548 9.79 249 .99
Shear (due to delta)....... .000 .00 .00
Horiz. surcharge effects... 1.370 14.02 19.21
Water loads................ 13.329 7.33 97.73
Resisting side:
Effective earth loads...... .000 .00 .00
Water loads................ -8.303 5.43 -45.,12
Foundation:
Vertical force on base..... -47.295 -8.67 410.21
Shear on base.............. -31.944 .00 .00
Uplift. ... .. .. .. . .. ..., -28.996 -13.37 387.82
*% Qtatics Checxk ** SUMS = .000 .000 .00
Angle of base = .00 degrees
Normal force on base = 47.299 kips
Shear force on base = 31.944 kips
Max. available shear force = 26.700 kips

**%x Warning *** The maximum available shear along the
base of the structure has been exceeded!

Base pressure at heel = .0025 kst
Base pressure at toe = 3.6358 ksf
Xr {(measured from toe]} = 8.67 ftc
Resulzant ratio = .3336
Stem ratio = .2308
Base in compression = 100.00 %
Overturning ratio = 1.54

Volume of concrete = 6.04 cubic yds/ft of wall



NOTE: The engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.



khkkhkhkhkhkhkkhkhkkhkkhkhkkkkhkkkhkk

** Gliding Results **
L EEEEEEEEEEEEEEEEEE R SRR

Soiuticn converged. Summation of forces = 0.

Horizontal Vertical

Wedge Loads Loads
Number (kips) (kips)
1 000 3.379
2 -8.303 6.462
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
number (ksf) {ksf) (ft) (ksf)
1 0000 1.2117
2 .0000 1.2117
2 26.0000 1.0187
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 ft, y = 508.00 ft
Point 2 (right), x = 26.00 ft, y = 508.00 £t
Depth of cracking = .00 ft
Failure Total Weight Submerged Uplift
Wedge angle length of wedge length force
number (deg) (ft) (kips) (ft) (kips)
1 -48.862 51.355 54.711 29.212 17.698
2 .000 26.000 69.832 26.000 28.996
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
1 -33.348
2 33.348
3 000
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Xkkkxkkkkkxkxkkx%x*% Echoprint of Input Data ****x#*%hsxFkxsxsx**x

Date: **/11/23 Time: 11.C4.55

Flood Wall Stability Aralysis Using CTWALL
Filename: I1NSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:
Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) 21.50 ft
Thicxkness top of stem (TTS) .50 ft
Thickness bottom of stem (TBS) = 4.00 ft

i

i
=

Dist. of batter at bot. of stem (TBSR)-= .00 f:
Depth of heel (THEEL) = 4.00 ft
Distance of batter for heel (BTRH) = .00 ft
Cepth of toe {(TTOCE) = 4.00 £t
Widtn of toe (TWIDTH) £.00 ft
Distance of batter for “oe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 ft
Depth of key {HK) = .00 £t
Width of bottom of key (TK) = .00 ft
Disz. of batter at kot. of key (BTRK) = .00 ft

Structure coordinates:

x (ft) y (ft)

00 508.00

00 512.00
16.00 512.00
18.5¢C 533.50
20.C0 533.50
20.C0 512.00
26.00 512.00
26.00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural property data:
Unict weight of concrece = .15C ket



Driving side soil property data:

Moist Saturated Elev.

Phi c Unit wt. unit wt. Delta soil
(deg) (ksf) {kct) (kcf) (deqg) (fe)
00 1.000 100 .130 00 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (ft)

1 4 .00 50.00

2 00 50.00

3 00 500.00

Soil X Yy

point (ft) (ft)
1 -1081.91 546 .68
2 -31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.

2hi c Unit wt. unit wt. soil Batter
(deg) (ksf) (kcf) (kcf) (ft) (in:1ft)
00 1.000 100 .130 508.00 00

Soil X Yy

point (fr) (ft)
1 26.00 538.0C
2 526.00 528.00

Foundation property daca:

phi for soil-structure interface = .00 (deg)
¢ for soil-structure interface = 1.000 (ksf)
phi for soil-soil interface = .00 (degqg)
¢ for soil-soil interface = 1.000 (ksf)

Watcer data:
Driving side elevation = 530.00 ft
Resisting side elevation = 524 .30 ft
Unit weight of watex .0625 kcf
Seepage pressures computed by Line of Creep method.

Uniform ioad data:
Magnitude of load = .10 k/ft



Minimum required factors of safety:
Sliding FS = 1.50
Overturning = 100.00% base in compression
Crack options:
o Crack *is* down to bottom cf heel
o Computea cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* 1in the overturning analysis.

Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.



**xxx Gummary of Resultgs **xx*
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

kkkkkkkhkkkkkhkkk*k * k% Satleled * k k

* Qverturning * Required base in comp. = 100.00 %

Fodkok ok ok ok ok ok ok ok k ok ok ok k Actual base in comp. = 100.00 %
Overturning ratio = 2.10

Xr (measured from toe) = 11.43 ft

Resultant ratio = .4397

Stem ratio = .2308

Base pressure at heel = 1.3075 ksi

Base pressure at toe = 2.7911 kst

*kkkkkkkhkkhkk * % %k Satlsfled * k %k

* 8liding * Min. Required = 1.50

Xk kkkkkkkkxk Actuval FS = 1.60



khkkkkhkhkkhkhkkdkdhkddkhkhkhkhkhkx Output ReSultS kkkhkkkkkhkkhkkhkhkkhkhkkkkkk%

Date: **/11/23 Time: 11.04.55

Flood Wall Stability Analysis Using CTWALL
Filename: I1INSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

IS RS SRS EEEEELESESRE SR SRS SRS

** Qverturning Results **
Ahkkkdkdkkhkhkhxhhkdkdkdhkdkhdrddkhkhkxxkk

Scluticn converged in 1 iterations.

SMF used to calculate X's = .6667

Alpha for the SMF = -31.6073

Calculated earth pressure coefficients:
Driving side at rest K = 1.0000
Criving side at rest Xc = 2.4441
Resisting side at rest X = .0000
Resisting side at rest Kc = .0000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of crackirg = i4.94 ft
Crack extends to bottom of base of structure.

** Driving side pressures **

Water pressures:

Elevation Pressure
(ft) (ksf)
536.04 0000
521.11 9335
508.00 2.1291

Earth pressures:

Elevation Pressure
(fc) (kst)
536.04 0COC
521.11 0000



Surcharge pressures:

Elev. Press.
(ft) (ksf)
521.11 100
508.00 100

** Registing side pressures #**

Water pressures:

Elevation Dressure
(fo) (ksf)
524 .30 GOoCO
508.00 1.0187
508.00 6412

** Uplift pressures **

Water pressures:

X-coord. Pressure
{ft) (ksf)
.00 1.1291

26.060 .6412



** Forces and mcments **

Part Force (kips) Mom. Arm Moment
Vert. | Horiz. (ft) (ft-k) ‘
Structure:
Structure weicht........... 24 .469 -11.00 -269.05
Structure, driving side:
Moist soil................. 5.475 -19.96 -109.27
Saturated soil............. 39.889 -17.47 -696.70
Water above structure...... .000 .00 .00
Water above soil........... .000 .00 .00
External vertical loads.... 1.850 -16.75 -36.99
Ext. horz. pressure loads.. .000 .00 .00
Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:
Moist soil................. .000 .00 .00
Saturated soil............. .000 .00 .00
Water above structure...... .000 .00 .00
Water above soil........... 4.612 -3.00 -13.84
Driving side:
Effective earth loads...... 2.010 4.37 8.78
Shear (due to delta)....... .000 .00 .00
Eoriz. surcharge effects... 1.311 6.55 8.59
Water loads................ 20.487 10.34 211.84
Resisting side:
Effective earth loads...... .000 .00 .00
Water loads................ -8.303 5.43 -45.11
Foundation:
Vertical force on base..... -53.282 -11.43 609.09
Shear on base.............. -15.505 .00 .00
Uplift.....vuiin .. -23.013 -14.19 326.65
**% Statics Check ** SUMS = .000 .000 .00
Angle oI base = .00 degrees
Normal force on base = 53.282 kips
Shear force on base = 15.505 kips
Max. available shear force = 26.000 kips
Base pressure at heel = 1.3075 kst
Base pressure at toe = 2.7911 ksf
Xr (measured from toe) = 11.43 ft
Resultanz ratio = .4397
Stem ratio = .2308
Base in compression = 100.00 %
Overturning ratio = 2.10C

6.04 cubic yas/ft of wall

Volume of concrete



NOTE: The engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
¢o not result in excessive differential settlement of
the wall foundation.
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** S]liding Results **
IR R R R R EEEEEEREEEEEEREEEEE

Solution converged. Summation of forces = 0.

Horizontal Vertical

Wedge Loads Loads
Number (kips) (kips)
1 000 000
2 16.270 6.462
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. Xx-coord. press.
number (ksf) (ksf) {ft) (ksf)
1 0000 0000
2 .0000 1.3750
2 26.0000 .6412
3 .00090 .0000
Points of sliding plane:
Point 1 (left), x = .00 Zt, y = 508.00 Tt
Point 2 (right}, x = 26.00 ft, y = 508.00 ft
Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.
Failure Total Weight Sucmerged Uplifct
Wedge angle lergth of wedge length force
number (deg) (ft) (kips) (ft) kKips)
5l .000 .000 .000 .000 .0CO
2 .000 26.000 69.832 26.000 26.210
3 .000 .000 .000 .000 .0CO
Wedge Net force
number (kios)
1 .000
2 .001
3 000
SUM = 001
fom e m s s o s —mm o m oo +
| Facter of safety = 1.598 |
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khkkkkkhkhkkhkkkhkkkkkk*k Echoprlnt of Input Data ***kkkkkkkkkkhkkhkk%

Date: **/11/23 Time: 10.48.50

Flood Wall Stability Analysis Using CTWALL
Filename: I4CLPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Wa:ter District
Wall locatior:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.50 ft
Thickness top of stem (TTS) = 1.50 ft

Thickness bottom of stem (TBS) = 4.00 ft

Dist. of batter at bot. of stem (TBSR) = .00 ft
Depth of heel (THEEL) = 4.00 ft
Distance of batter for neel (BTRE) = .00 ft
Depth of toe {(TTOE) = 4.00 ft
Width of toe [(TWIDTH) = 6.00 £

Distance of batter for toe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 fc
Depth of key {(HK) = .00 ft
Width of bottom of key (TK) = .00 ft
Dist. of batter at bot. of key (BTRK) = .00 ft

Structure coordinates:

x (f%) y (ft)

00 538.00

00 512.00
16.CC 512.00
8.50 533.50
20.CO0 533.50
20.00 512.00
26 .00 512.00
26.00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural property data:
Uniz weight cf concrete = .150 kcf



Driving side soil property data:

Moist Saturated Elev.
Phi C Unit wt. unit wt. Delta so1ll
(deg) (ksZ) (kctf) (kcf) (deg) (£t)
27.00 .000 .100 .130 .00 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (ft)

1 4.00 50.00

2 00 50.00

3 00 500.00

Soil X

point (ft) (fr)
1 -1081.91 546 .68
2 -31.91 546 .68
3 18.095 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi C Jnit wt. unit wt. soil Batter
(deq) (kstf) (kctf) (kct) (ft) (in:1ft)
27.00 000 100 130 508.00 co

Soil X Y

point (ft) (fti
z 26.00 508.00
2 526.00 508.00

roundation property data:

phi for soil-structure interface = 27.00 {deg)
c for soil-structure interface = .100 (kst)
phi for soil-soil interface = 27.00 (deg)
c for soil-soil interface = .100 (ksi)
Water data:
Driving side elevation = 530.00 ftc
Resisting side elevation = 508.01 ft
Unit weight of water = .0625 kcf

Seepage pressures computed by Line of Creep method.

Uniform load data:
Magnitude of load = .10 k/ft



Minimum reqguired factors of safety:
Sliding FS = 1.33
Overturning = 75.00% base in compression
Crack options:
o Cracx depth is to be calculated
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *ig used* in the overturning analysis.

Forces on the resistinc side *are used* in the siiding analysis.

*Do* iterate in overturning analysis.



*kxk* Summary of Results ***x*
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

kkkkkhkkhkkkkkkkk * % Kk Satlsfied * %k %

* OQverturning * Required base in comp. = 75.00 %

Khkkkkdhkkkkhkk Actual base In comp. = 100.00 %
Overturning ratio = 2.15

Xr (measured from toe) = 9.53 ft

Resultant racio = .3667

Stem ratio = .2308

Base pressure at heel = .4771 kst

Base pressure at toe = 4.2912 kst

**x*x Warning *** The maximum available shear along the
base of the structure has been exceeded!

*kkkkkkkhkk **x Not Satisfied **%*
* Sliding * Min. Reguired = 1.33
kkkhkhkhkhkkkk*k Actual FS = 1.10

To increase stability try one or a comkination
of the follcwing:

Increase the base width

Slope the base of the structure

Lower the wal_ base

Add a key

DW N e
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Date: **/11/23 Time: 10.48.50

Flood Wall Stability Analysis Using CTWALL
Filerame: I4CLPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project locatior:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

kkkkhkdkhkhkhkrthkhddhkrhdhkhkrddkxtdh ik

** QOverturning Results **
khkkkhkkhkrkFrkhkrd A dd kA kb hkhh &

Solution converged in 1 iterations.

SMF used to calculate K's = .6667

Alpha Zor the SMF = -44.6301

Calculated earth pressure coefficients:
Driving side at rest K = .4912
Driving side at rest Kc = 1.1308
Resisting side at rest K = .0000
Resisting side at rest Kc = .0000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = .00 £t
** Driving side pressures **

Water pressures:

Elevarion DPressure
ifc) (ksf)
530.00 0000
508.00 7451

Farth pressures:

Elevation Pressure
(f=) (xsf)
536.04 0000
530.00 4480
515.18 1.5189



Surcharge pressures:

Elev. Press.
(ft) (ksf)
536.04 049
508.00 049

** Resisting side pressures **

Water pressures:

Elevation Pressure
(ft) (ksft)
508.01 0000
508.00 0006
508.00 0006

** Uplift pressures **

Water pressures:

x-coord. Pressure
(ft) (ksf)
00 7451



*% Forces and momencs **

Part Force (kips) Mom. Arm Moment
Vert . | Horiz. (ft} (ft-k) |
Structure:
Structure weight........... 24 .469 -11.00 -269.05
Structure, driving side:
Moist soil................. 5.475 -19.96 -109.27
Saturated soil............. 39.889 ~-17.47 -696.70
Water above structure...... .000 .00 .00
Water above soil........... .000 .00 .00
External vertical loads.... 1.850 -16.75 -30.99
Ext. horz. pressure loads.. .0G60 .00 .00
Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:
Moist soil................. .000 .00 .00
Saturated soil............. .000 .00 .00
Water apove structure...... .000 .00 .00
Water above soil........... .000 .00 .00
Driving side:
Effective earth loads...... 28.052 9.54 267 .64
Shear {due to delta)....... .000 .00 .00
Eoriz. surcharge effects... 1.377 14.02 19.31
Water loads................ 8.196 7.33 60.10
Resisting side:
Effective earth loads...... .000 .00 .00
Water loads................ .000 -.95 .00
Foundation:
Vertical force on base..... -61.988 -9.53 590.99
Shezar on base.............. -37.625 .00 .00
165 B 1 ~9.694 -17.33 167.96
*%x Sractics Check ** SUMS = .000 .000 .00
Angle of pase = .00 degrees
Normal Iorce on base = 61.988 kips
Shear force on base = 37.625 kips
Max. availlable shear force = 34.185 kips

**x* Warning *** The maximum available shear along the
base of the structure has been exceeded!

Base pressure at heel = .4771 ksi
Base pressure at toe = 4.2912 kst
Xr {(measured from toe] = 9.53 ft
Resultant ratio = .3667
Stem rat:io = .2308
Base in compression = 100.00 %
Overturning ratio = 2.15

Volume of concrete = 6.04 cubic yds/ft of wall



NOTE: The engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.



khkhkkkhkhkhkkkhkkhkhkhkhkhkhkhkhkhkkhkihk

*% Sliding Results **
khkkhkkhkkkhkkhkkhkhkkhkkhkhkkhkhkhkkhkhkkhkhkkik

Solution converged. Summation of forces = 0.

Horizontal Vertical

Wedge Loads Loads
Number {kips) (kips)
1 000 3.378
2 000 1.850
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. X-coord. press.
number (kstf) (kst) (fe) (kst)
1 0000 7451
2 .0000 .7451
2 26.000C0 .00696
3 .00900 .0000
Points of sliding plane:
Point 1 {left), x = .00 f¢t, y = 508.00 ft
Point 2 (right), x = 26.00 ft, y = 508.00 ft
Depth of cracking = .00 ft
Failure Total Weight Submeraged Uplift
Wedge angle length of wedge length force
number (deqg) (ft) (kips) (ft) (kips)
1 -48.867 51.351 54.658 29.209 10.882
2 .000 25.000 69.832 26.000 9.654
3 .6CO .000 .C00 .000 .000
Wedge Net force
number (kips)
1 -30.9564
2 30.964
3 0Co
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Date: **/11/23 Time: 11.03.16

Flood Wall Stability Analysis Using CTWALL
Filename: I4CSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.50 ft
Thickness top of stem (TTS) = 1.50 ft

Thickness bottom of stem (TBS) = 4.00 ft

Dist. of batter at bot. of stem (TRBSR)= .00 f=o
Depth of heel (THEEL) = 4.00 ft
Distance of batter for nheel (RTRH) = .00 £t
Depth of toe (TTOCE) = 4.00 ft
Width of toe (TWIDTH) 6.00 ft
Distance of batter for Zoe (BTRT) = .00 £t
width of base (BWIDTH) = 26 .00 ft
Depth of key (HX) = .00 ft
Width of bottom of key (TKI = .00 ft
Dist. of batter at bot. of key (BTRK) = .00 ft

Structure coordinates:

x (ft) y {ft)

00 508.00

00 512.00
16.00 512.00
18.50 533.50
20.00 - 533.50
20.00 512.00
26 .00 512.00
z6.00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values corresvond
to the actual elevation used.

Structural property data:
Unit weight of concrete = .150 kcf



Driving side soil property data:

Moist Saturated Elev.

Phi c Unit wt. unit wt. Deita soil
(deqg) (ksf) (kcf) (kcf) (deg) (ft)
00 1.000 100 .130 00 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (ft)

1 4 .00 50.00

2 .00 50.00

3 .00 500.00

Driving side soil profile:

Soil X y

point (ft) (fr)
1 -1081.91 546.68
2 -31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi c Unit wt. unit wt. soil Batter
(deg) (kst) (kcf) (kcf) (fr) (in:1ft)
(0] ¢] 1.000 100 .130 508.00 00

Soil b'd v

point (ft) (ft)
1 26.00 508.00
2 526.00 508.00

Foundation property data:
phi for soil-structure interface )
c for soil-structure interface 1.000 (kesf)
phi for soil-soil interface .00 (deg)
c for soil-soil interface = 1.000 (ksf)

.00 (deg

(IRl

Water data:

Driving side elevation = 530.00 ft
Resisting side elevation = 508.01 ft
Unit weight of water = .0625 kcf

Seepage pressures computed by Line of Creep method.

Uniform load data:
Magnitude of load = .10 k/ft



Minimum required factors of safety:
Sliding FS = 1.33
Overturning = 75.00% base in compression
Crack options:
o Crack *is* down to bottom of heel
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* in the overturning analysis.

Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.



**x*% Summary of Resultg ***%%*

Flood Wall Stability Ana_ysis Using CTWALL

Project name:

TRWD-FWCC

kkkkkhkkhkhhkhkhkk *%x* Satisfied **=*

* Overturning *
kkkkkkkkhkhkikkkkkk

Xr (measured from toe)
Resultant ratio

Stem ratio

Base pressure at heel
Base pressure at toe

*kkkxkkkkkxk%k
* gliding *
kkhkkkhkkkhkkhkkkk*k

Overturning ratio

13.05 ft
.5020

.2308
2.9973 kst
2.9277 kst

Il

Il

**x* Not Satisfied ***
Mir. Required = 1.33
Actual FS = 1.06

Required base in comp.
Actual base in comp.

Il

75.00 %
10C.00 %
5.26

To increase stability try one or a compination
of the following:

W

Increase the base width
Slope the base of the structure
Lower the wall base
Add a key



hhkkkkkkkkkkkkkkkkkkdk* QUEDUL ResSULLE **kkkFkhkkkhkkhkkhFkkkk*

Date: **/11/23 Time: 11.03.16

F_ood Wall Stability Analysis Using CTWALL
Filename: I4CSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water Distric:
Wall location:

Training Walls
Computec by: WCS

khkhkkkkkhkkkkkhkkdkkhkhhkhkhkkhkhhkk

**x QOverturning Results **
Ahkhkhkkkkkkkhkkhkhkhhkkhkhkkkhkkhkkkkkk%x

Solution ccnverged in 1 iterations.

SMF used to calculate K's = .65667

Alpha for the SMF = -31.6073

Calculated earth pressure coefficients:
Driving side at rest K = 1.0000
Driving side at rest Kc = 2.4441
Resisting side at zrest K = .0000
Resisting side at rest Kc = .0000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = 14.94 ft
Crack extends to bottom of base of structure.

** Driving side pressures **

Wazer pressures:

Elevation Pressure
(ft) (ksf)
536.04 0000
521.11 9335
508.00 7879

Fartn pressures:
Zlevation Pressure

(Zt) (ksf)
536.04 0000
521.11 0000



Surcharge pressures:

Elev. Press.
(ft) (ksf)
521.11 100
508.00 100

** Resisting side pressures **

Water pressures:

BElevation Pressure
(ft) (ksf)
508.01 0000
508.00 0006
508.00 -.3770

** Uplift pressures **

Water pressures:

x-coord. Pressure
(ft) (ksf)
00 7879



*%* Fcrces and moments **

Part Force (kips) | Mom. Arm Moment
Vert . | Eoriz. | (ft) (ft-k) ,

Structure:

Structure weight........... 24 .469 -11.00 ~269.05
Structure, driving side:

Moist soil................. 5.475 -19.96 -109.27

Saturated soil............. 39.889 -17.47 -696.70

Water above structure...... .000 .00 .00

Wacer above soil........... .000 .00 .00

Excternal vertical loads.... 1.850 -16.75 -30.99

Ext. horz. pressure loads.. .000 .00 .00

Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:

Moist soil................. .000 .00 .00

Saturated soil............. .000 .00 .00

Water above structure...... .000 .00 .00

Water above soil........... .000 .00 .00

Driving side:

Effective earth loads...... 5.763 4 .37 25.17
Shear (due to delta)....... .000 .00 .00
Eoriz. surcharge effects... 1.31% 6.55 8.59
Water loads..........c.uo... 18.251 11.07 202.07

Resisting side:
Effective earth loads...... .000 .00 .00
Water loads................ .000 -5C8.00 .00

Foundation:
Vertical force on base..... -77.024 -13.05 1005.23
Shear on base.............. -25.325 .00 .00
Uplifc.. ... ... .. ... 5.342 -25.28 -135.06

*%* Statics Check ** SUMS = .000 .000 .00

Angle of base = .00 degrees

Normal force on base = 77.024 Kkips

Shear force on base = 25.325 kips

Max. available shear force = 26.000 kips

Base pressure at heel = 2.9973 ksf

Base pressure at Zoe = 2.9277 kst

Xr {(measured from toe) = 13.05 ft

Resuitant ratio = .5020

Stem ratio = .2308

Base in compression = 100.00 %

Overcurning ratio = 5.26

Volume of concrete = 6.04 cubic yds/ft of wall



NOTE: The engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.



khkhkkhkkkkhkhkkhkhkhkkhkhkkhkikkhkhdk

** Sliding Resultgs **
khkkhkkhkkkhkkkhkdkhkhkhkdhxhkhkhkhhkkx

Solution converged. Summation of forces = 0.

Horizontal Vertical

Wedge Loads Loads
Number (kips) (kips)
1 000 000
2 24,573 1.850
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. X-Ccoord. press.
number (ksf) (ksf) (ft) (kst)
1 0000 .0000
2 .0000 1.3750
2 26.0000 -.3770
3 .0000 .0000
Points oZ sliding plane:
Point 1 (left), x = .00 ft, y = 508.00 ft
Point 2 (right), x = 26.00 ft, Y = 508.00 ft
Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.
Failure Total Weight Submergec Uplift
Wedge angle length of wedge lengtn force
number {deg) (ft) (kips) (ft) (kips)
2 .000 .000 .000 .000 .000
2 .000C 26.000 £5.832 26.0600 12.974
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
1 .000
z .000
3 .000
SUM = 00C
e +
| Factor of safety = 1.058 |
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khkkhkkdhkhkhkhkhkhkhkhkhkhkkkk Echoprlnt of Input Data ****kxxkkkkkkkkkkk*

Date: **/01/17 Time: 10.59.43

Flood Wall Stability Analysis Using CTWALL
Filename: I1FLPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarranz Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.50 ft
Thickness top of stem (TTS) = 1.50 ft

Thickness bottom of stem (TBS) = 4.00 ft

Dist. of batter at bot. of stem (TBSR)= .00 ft
Depth of heel (THEEL) = 4.00 ft
Distance of batter for heel (BTRH) = .00 ft
Depth of toe (TTOE) = 4.00 ft
Width of toe (TWIDTH) = 6.00 ft
Cistance of batter for toe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 ft
Cepth of key (HK) = .00 ft
Width of bottom of key (TK) = .00 ft
Dist. of batter at bot. of key (BTRK) = .00 ft

Structure coordinates:

x (ft) vy (ft)
09 508.00

0J 512.00
16.090 512.00
18.590 533.50
20.090 533.50
20.09 512.00
26 .00 512.00
26 .00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural property data:
Unit weight of concrete = .150 kcf



Driving side soil property data:

Moist Saturated Elev.
Phi c Unit wt. unit wt. Delta soil
(deg) (ksf) (kcf) (kcf) (deg) (£t}
27.00 000 100 130 00 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (ft)

1 4,00 50.00

2 00 50.00

3 00 500.00

Soil X Yy

point (ft) (ft)
1 -1081.91 546.68
2 -31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.

Phi c Unit wt. unit wt. soil Batter
(deg) (ksf) (kcf) (kcf) (ft) (in:1ft)
27.00 000 100 .130 508.00 00

Soil X y

point (ft) (ft)
1 26.00 508.00
2 526.00 508.00

Foundation property data:

phi for soil-structure interface = 27.00 (deg)
¢ for soil-structure interface = .100 (ksf)
phi for scil-soil interface = 27.00 (deg)
¢ for soil-soil interface = .100 (ksf)
Water data:
Driving side elevation = 530.00 ft
Resisting side elevation = 519.00 ft
Unit weight of water = .0625 kcf

Seepage pressures computed by Line of Creep method.



Minimum required factors of safety:
S8liding FS = 1.50
Overturning = 100.00% base in compression
Crack options:
o Crack depth is to be calculated
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* in the overturning analysis.

Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.



*%x%*%x Qurmmary cf Results ****xx*
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

d ok ok ok ok ok ok ok ok ok ok k ok Kk %* % %k Satlsfled * % %

* Qverturning * Required base in comp. = 100.00

Fok ok ok gk ok ok ok ok ok ok ok ok ok Actual base in comp. = 100.00
Overturning ratio = 1.67

Xr (measured from toe) = 8.82 ft

Resultant ratio = .3392

Stem ratio = .2308
Base pressure at heel .0670 kst
Base pressure at toe 3.7592 kst

il

*** Warning *** The maximum available shear aiong
base of the structure has been exceeded!

*hk ok kkkkkk*k *%*% Not Satlsfied ***
* Sliding * Min. Required = 1.50
ok K ok ok Kk kK ok Actual FS = 1.05

To increase stability try one or a combination
of the following:

Increase the base wicdth

Slope the base of the structure

Lower the wall base

Add a key

=N
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kkhkkkkhkkkkkhkkkkhkkkhkkkkkk Output Results kkhkkkkkkkhkkkhkkhkkkkkkkk

Date: **/01/17 Time: 10.59.43

Flooa Wall Stability Analysis Using CTWALL
Filename: I1FLPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Compuced by: WCS

kkkkkkkhkkkhkkkhkkhkkhkkhkkhkkkhkik

*#% Qverturning Results **
kkkkkhkkkhkkkkkhkkkhkhkkkhkkikkikikk

Solution converged in 1 iterations.

SMF used to calculate K's = .6667

Alpha for the SMF = -43.8621

Calculated earth pressure coefficients:
Driving side at rest K = .4874
Driving side at rest Kc = 1.1551
Resisting side at rest K = .0000
Resisting side at rest Kc = .C000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = .00 fc
** Driving side pressures **

Water pressures:
Elevation Pressure

(ft) (ksfl
530.00 .0000
508.00 1.0599
Barth pressures:
Elevation Pressure
(fc) {ksf)
536.04 00090
530.00 4509
516.01 3707
508.00 1.6903

** Resisting side pressures **



Water pressures:
Elevation Pressure

(ft) (ksf)

519.CO 0000
508.00 6875
508.00 6875

** Uplift pressures **

Water pressures:

x~coord. Pressure
(ft) {kst)

.00 1.0599

26.00 .6875

** PForces and moments **

Part | Force (kips} Mom. Arm ‘ Moment
| Vert. | Horiz. (ft) (ft-k)
Structure:
Structure weight........... 24.469 -11.00 -269.05
Structure, driving side:
Moist soil................. 5.475 -19.96 -109.27
Saturated soil............. 39.889 -17.47 -696.70
Water above structure...... .000 .00 .00
Water above soil........... .000 .00 .00
External vertical loads.... .000 .00 .00
Ext. horz. pressure loads.. .000 .00 .00
Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:
Moist soil................. .000 .00 .00
Saturated soil............. .000 .00 .00
Water above structure...... .000 .00 .00
Water above soil........... 2.625 -3.00 -7.88
Driving side:
Effective earth lcads...... 26 .365 9.72 256.31
Shear (due to delta)....... .000 .00 .00
Horiz. surcharge effects... .00¢C .00 .00
Water loads................ 11.659 7.33 85.51
Resisting side:
Effective earth loads...... .000 .00 .00
Water loads.........c..o.u... -3.781 3.67 -13.87
Foundation:
Vertical force on base..... -49.741 -8.82 438 .64
Shear on base.............. -34.243 .00 .00
Uplift..... ... ... .. ... .... -22.716 -13.92 316.29

** Statics Check ** SUMS = .000 .000 .00



Angle of base = .00 degrees

Normal force on base = 49.741 kips
Shear force on base = 34.243 kips
Max. available shear force = 27.944 kips

***x Warning *** The maximum available shear along the
base of the structure has been exceeded!

Base pressure at heel = .0670 kst

Base pressure at toe = 3.7592 kst

Xr (measured from toe) = 8.82 ft

Resultant ratio = .3392

Stem ratio = .2308

Base in compression = 100.00 %

Overturning ratio = 1.67

Volume of concrete = 6.04 cubic yds/ft of wall

NOTE: Thke engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.
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** G§liding Results **
khkkkhkhkhkhkhkhkkhkhkhk kb ki hkhhtd sk

Solution converged. Summation of forces = 0.

Horizontal Verticai

Wedge Loads Loads
Number (kips) (kips)
1 C00 000
2 -3.781 2.625
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
nunber (ksf) (ksf) (ft) (ksf)
1 0000 1.0599
2 .0000 1.0599
2 26.0000 .6875
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 ft, y = 508.00 ft
Point 2 (right}, x = 26.00 ft, Yy = 508.00 ft
Depth of cracking = .00 ft
Failure Total Weight Submerged Uplift
Wedge angle length of wedge length force
numbexr (deg) (ft) ‘kips) (ft) (kips)
1 -48.938 51.296 54.519 29.178 15.463
2 .000 26.000 69.832 26.000 22.716
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
1 -30.475
2 30.475
3 .000
SUM = 000
b il il i il B +
| Factor of safety = 1.047 |
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Date: **/01/17 Time: 10.57.07

Flood Wall Stability Analysis Using CTWALL
Filename: I1FSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.5C ft
Thickness top of stem (TTS) = 1.50 ft
Thickness bottom of stem (TBS) = 4.00 ft
Dist. of batter at bot. of stem (TBSR)-= .00 ft
Depth of heel (THEEL) = 4.00 ft

Distance of batter for heel (BTRH) = .00 ft

Depth of toe (TTOE) = 4.00 ft
Width of toe (TWIDTH) = 6.00 ft
Distance of batter for toe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 fc
Depth of key (HK) = .00 ft
Width of bottom of key (TK) = .00 ft
Dist. of batter at bot. of key (BTRK) = .00 ft

Structure coordinates:

x (ft) y (ft)

00 508.00

00 512.00
16.00 512.00
18.50 £33.50
20.00 £33.50
20.00 £E12.00
26 .00 £E12.00
26.00 508.00

NOTE: X=0 is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural prorperty data:
Unit weight cf concrete = .150 kctf



Driving side soil property data:

Moist Saturated Elev.

Phi c Unit wt. unit wt. Delta soil
(degq) (ksf) (kcf) (kcf) (deg) (ft)
.00 1.000 .100 .130 .00 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (ft)

1 4.00 50.00

2 00 50.00

3 00 500.00

Soil X \%

point (fr) (fr)
1 -1081.91 546.68
2 ~31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi c Unit wt. unit wt. soil Batter
(deg) {ksf) (kcf) (kctf) (ft) (in:1ft)
00 _.000 100 130 508.00 00

Soil X Yy

point (ft) (ft)
1 26.00 508.00
2 526.00 508.00

Foundation property data:

phi for soil-structure interface = .00 (deg)
c for soil-structure interface = 1.000 (ksf)
phi for soil-soil incerface = .00 (deqg)
c for soil-soil interface = 1.000 (ksf)

Water data:

Driving side elevation = 530.00 ft
Resisting side elevation = 519.00 =t
Unit weight of water = . 0625 kcf

Seepage pressures computed by Line of Creep method.



Minimum required factors of safety:
Sliding FS = 1.50
Overturning = 100.00% base in compression
Crack options:
o Crack *is* down to bottom of heel
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *ig used* in the overturning analysis.

Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.



***x%% Summary of Results ***xx
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

khkhkhkhkhkkhkkhkhkhkhdkkk * % % Satlsfied * % %

* Overturning * Required base in comp. = 100.00 %

Fhkkkkkkkk ko Actual base in comp. = 100.00 %
Overturning ratio = 2.27

Xr (measured from toe) = 11.12 ft

Resultant ratio = ,4276

Stem ratio = .2308

Base pressure at heel = 1.1996 kst

Base pressure at toe = 3.0423 kst

* ok ok ok kkk ok ok kX *** Not Satlsfled * % %

* 8liding * Min. Required = 1.50

*hkkkkkkokkkk Actual FS 1.25

I

To increase stability try one or a combination
of the following:

Increase the base width

Slope the base of the structure

Lower the wall base

Add a key

B W e
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Date: **/01/.7 Time: 10.57.07

Flood Wall Stability Analysis Using CTWALL
Filename: I1FSPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regicnal Wacer District
Wall location:

Training Walls
Computed by: WCS

khkkkhkkhkkhkhhhkhkhkhhdhhkhkhkhhkh ki i ik i

** QOverturning Results **
khkkkhkhkhkkhkhkkhkkhkhhkhkhkhhhkhkhthkhhithk

Solution converged in 1 iterations.

SMF used to calculate K's = .6667

Alpha for the SMF = -30.8493

Calculated earth pressure coefficients:
Driving side a:t rest K = 1.0000
Driving side at rest Kc = 2.5701
Resisting side at rest K = .0000

Resisting side at rest Kc = .0000
Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.

** Driving side pressures **

Water pressures:

Elevation Pressure
(ft) (ksf)
536.04 0000
520.90 9465
508.00 1.0218

Earth pressures:
Elevation Pressure

(ft) (ksf)

536.04 0000
520.90 0000
508.00 3283

** Resisting side pressures **



Water pressures:

Elevation Pressure
(ft) (ksf)
519.00 0900
508.00 6875
508.00 3099

** Uplift pressures **

Water pressures:

X-coord. Pressure
(ft) (ksf)

00 1.0218

26 .00 3099

Part Force (kips) Mom. Arm Moment
Vert. | Horiz. (ft) ' (ft-k) I

Structure:

Structure weight........... 24 .469 -11.00 -269.05
Structure, driving side:

Moist soil................. 5.475 -19.96 -109.27

Saturated soil............. 395.889 -17.47 -696.70

Water above structure...... .000 .00 .00

Water above soil........... .000 .00 .00

Externa. vertical loads.... .000 .00 .00

Ext. horz. pressure loads.. .000 .00 .00

Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:

Moist soil................. .900 .00 .00

Saturated soil............. .000 .00 .00

Water above structure...... .000 .00 .00

Water above soil........... 2.625 -3.00 -7.88
Driving side:

Effective earth loads...... 2.117 4.30 9.10

Shear (due to delta)....... .000 .00 .00

Horiz. surcharge effects... .000 .00 .00

Water loads................ 19.860 10.54 209.41
Resisting side:

Effective earth loads...... .000 .00 .00

Water loads................ -3.781 3.67 -13.87
Foundation:

Vertical force on base..... ~-55.145 -11.12 613.08

Shear on base.............. -18.196 .00 .00

Uplift.......... ... . ... -17.313 -15.32 265.17

** Statics Check ** SUMS = .000 .00¢C .00



Angle of base = .00 degrees
Normal force on base 55.145 kips

il

Shear force on base = 18.196 kips
Max. available shear force = 26.000 kips
Base pressure at heel = 1.1996 kst
Base pressure at toe = 3.0423 kst
Xr (measured from toe) = 11.12 ft

Resultant ratio = .4276

Stem ratio = .2308

Base in compression = 100.00 %

Overturning ratio = 2.27

Volume of concrete = 6.04 cubic yds/ft of wall

NOTE: The engineer shall verify that the computed
bearing pressures below the wall do not exceed the
allowaple foundation bearing pressure, ox, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wail foundation.
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** GSliding Results **
kkkkkkkkhkkhkkhkkhkhkkhkkhkhkk*k

Solutior converged. Summation of forces = 0.

Horizontal Vertical

Wecge Loads Loads
Number (kips) (kips)
1 000 000
2 20.791 2.625
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
number (ksf) (kst) (ft) {ksf)
1 0000 0000
2 .0000 1.3750
2 26.0000 .3099
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 ft, y = 508.00 ft
Point 2 (righz), x = 26 .00 ft, y = 508.00 f¢t
Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.
Failure Total Weight Submerged Uplift
Wedge angle length of wedge length force
number (deqa) (ft) (kips) (fr} (kips)
1 .000 .000 .000 .000 .000
2 .0GC 26.000 £9.832 26.000 21.9%4
3 .000 .0090 .000 .000 .000
Wedge Net force
number (kips)
1 .000
2 .000
3 .000
SUM = 000
i +
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where

sin2 (¢ + $) cos &

K =
sin 8 sin (8 - §) [1 . [sin (& +8) sin (p - 3)]2

A

[3-12]

sin (86 -~ &) sin (5 + B)

Examples 1 and 2 in Appendix M and the examples in Appendix N demonstrate the
use of Equation 3-12,

(2) When wall friction is neglected (§ = 0), Equation 3-12 reduces to:

, 2
K = sin (e + ¢) [3—13]
A - — 2
sin® of1 + \JSIH ¢_sin (¢ - B)
sin 8 sin (8 + R)
(3) For the case of is no wall friction (6§ = 0) and a vertical wall
(8 = 90 degrees), —_— et
2
Ko = = [3-14]
A : 2
1 + \jgin é sin (¢ - 8) I
cos B —

(4) TFor the special case of no wall friction, horizontal backfill sur-

face, and a vertical wall, Coulomb's equation for KA reduces to:

K = l_ﬂ = tan2 (450 _ %) [3_15]

A 1 + sin ¢

which is identical to Rankine's equation for this special case.

(5) As stated in paragraph 3-1llc and demonstrated in Figure 3-6 and
Appendix E, a developed ¢ angle computed by Equation 3-10 using an SMF of
2/3 can be used in Coulomb's equation to compute an earth pressure coefficient
close to that given by the Jaky or Danish Code equations.

3-19



EM 1110-2-2502
29 Sep 89

For driving (active) wedges (Figure 3-34a),

1 2

cos2 (4 - ¥ -18) [3-45]

AE - 2
cos V¥ cos2 & cos (Y + 8 + 6)[1 +.\/51n (¢ + &) sin (¢ - ¥ - 8)] -

cos (R -8) cos (Y + 8 + &)

For resisting (passive) wedges (Figure 3-34b),

< P
- 1 2 aiopZ 7
PPE = i KPEY(I - kV)h l\ r"'/,"( [3-46]

/

cos2 (6 - ¥ + 8) ;

K, = o [3-47]
PE v - 2
. 2 \/sin (¢ = 8) sin' (¢ - ¥ + B)
- + -
cos ¥ cos” 6 cos (¥ 6 6)[i cos (B = 8) cos (Y = 6 8
P and P are the combined static and dynamic forces due to the driving

AE PE
and resisting wedges, respectively. The equations are subject to the same
limitations that are applicable to Coulomb's equations. Definitions of terms

are as follows:

unit weight of soil

Y

vertical acceleration in g's

k
v
h = height of wall

¢ = internal frictior angle of soil

“n

Vv = tan_1 (1—1712—) = gseismic inertia angle
v

k, = horizontal acceleration in g's

& = inclination of wall with respect to vertical (this definition of @
is different from € in Coulomb's equations)

§ = wall friction angle
g = inclination of soil surface (upward slopes away from the wall are

positive)

3-62
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Water pressures: 1T F€l PILE . DAT

Elevation Pressure (:TINHLL’ D SLRIWARGE LiInE LeAD
(fz) (ksSF) wlo APV
524.30 0000
538.00 1.0187
508.00 1.0187
** Uplifz pressures =**
Water pressures:
X-coord. Pressure
{(fr) {ksf)
.00 1.2117
26.00 1.0187
**x Forces and moments **
Part Force {kips) Mom. Arm ‘ Moment
Vert. | Horiz. (f2) (fc-k) '
Structure:
Structure weight........... 24 .469 -11.0¢C -269.05
Structure, driving side:
Moist SsO1_...... ..., 5.475 -139.96 -109.27
Saturated soil............. 39.889 -27.47 -696.70
Water above structure...... .000 .00 .00
Water above soil........... .000 .00 .00
Externa_ vertical loads.... .000 .00 .00
Ext. horz. pressure loads.. .000 .00 .00
Ext. horz. Zine loads...... .C00 .00 .00
Structure, resisting side:
Moist soili.......c.ou.... .C00 .0¢C .00
Saturated soil............. .0C0 .00 .00
Water above scructure...... .000 .00 .00
Water above soil........... 4.612 -3.00 -13.84
Driving sige:
Effective earth loads...... 25.552 9.81 250.55
Shear (due to delta)....... .000 .00 .00
Horiz. surcharge effects... .0090 .00 .00
Water loads................ 13.329 7.33 $7.73
Resisting side:
Effective earth loads...... .G00 .00 .00
Water loads................ -8.303 5.43 -45.12
Foundation:
Vertical force on base..... -45.449 -8.75 357.88
Shear on base.............. -30.578 .00 .00
Uplift. ... ... ... ... ... ..., -28.995 -13.37 387.82

** Statics Check ** SUMS = .000 .000 .00
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** Gliding Results **

kkkkkkkhkkkhkhkhkkhkkkkkkhkhkhkkk

Stationary solution. Static sum of forces.
Horizontal Vertical
Wedge Loads Loads
Number (kips) (kips)
1 000 .000
2 -8.303 4.612
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
number (ksf) (ksf) (ft) (kst)
1 0000 1.2117
2 .0000 1.2117
2 26.0000 1.0187
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 ft, y = 508.0C ft
Poirt 2 (right), x = 26.00 ft, y = 508.00 ft
Depth of cracking = .00 ft
Failure Total Weight Submerged Uplift
Wedge angle length of wedge length force
number (deg) (ft) (kips) (ft) (kips)
H -47.996 52.048 56.926 29.606 17.937
2 .000 26.000 69.832 26.000 28.996
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
2 -32.529
2 31.719
3 .000
SUM = -.811

NOTE: Forces are calculated for the FS specified below.




xkkkkxxkkkkxkx*x** Echoprint of Input Data ***xkxkxkkkkkkxkk*

Date: **/01/07 Time: 11.51.38
Flood Wall Stability Analysis Using CTWALL
Filename: I3ELPILE.DAT
éu/ SEVMC SR EAALECE LiE  LeAD

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Wortha, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Height of stem (HTS) = 21.50 ft
Thickness top of stem (TTS) = 1.50 ft
Thickness bottom of stem (TBS) = 4.00 £

Dist. of batter at bot. of stem (TBSR)= .00 ft
Depth of heel (THEEL) = 4.00 ft
Distance of batter for heel (BTRH) = .00 ft
Depth of toe (TTOE) = 4.00 ft
Width of Zoe (TWIDTH) = 6.00 ft
Distance of batter for toe (BTRT) = .00 ft
Width of base (BWIDTH) = 26.00 ft
Depth of key (HK) = .00 £t
Width of bottom of key (TX) = .00 ft
Dist. of batter at bot. of key (BTRK) .00 ft

Structure coordinates:

x (ft) y (ft)
.00 508.00

.00 512.00
16.00 512.00
18.50 533.50
20.00 533.50
20.00 512.00
26.00 512.00
26.00 508.00

NOTE: X=0 1is located at the left-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural property data:

Unit weight of concrete = .150 kcf



Driving side soil property data:

Moist Saturated Elev.
Phi C Unit wt. unit wt. Delta soil
(deg) (ksf) (kcf) (kcf) (deg) (ft)
27.00 000 100 130 00 530.01

Driving side soil geometry:

Soil Batter Distance
point {(in:1ft) (ft)

1 4 .00 50.00

2 00 50.00

3 00 500.00

Soil X Y

point (ft) (ft)
1 -1081.91 546.68
2 -31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi C Unit wt. wunit wt. soil Batter
(deg) (ksf) (kcf) (kcf) (ft) (in:1ft)
27.00 C0o0 100 130 508.00 00

Soil X y

point (ft) (ft)
1 26.00 508.00
2 526.00 508.00

Foundation property data:

phi for soil-structure interface = 27.00 (degqg)

¢ for soil-structure interface = .100 (ksf)

phi for soil-soil interface = 27.00 (deg)

¢ for soil-scil interface = .100 (ksf)
Water data:

Driving side elevation = 530.00 ft

Resisting side elevation = 524.30 ft

Unit weight of water = .0625 kcf
Seepage pressures computed by Line of Creep method.



Herizontal line load data:

Elevation Force
(ft) (kips)
517.00 3.51
Minimum required factors of safety:
Sliding FS = 1.10
Overturning = .10% base in compression

Crack options:
o Crack depth is to be calculated
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* in the overturning analysis.
Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.

Forces for sliding are calculated for the REQUIRED FS.



**x*%%* Summary of Results ****x*
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

khkkdkhkkhkkhkkkikkkhk * k k Satleled * % %

* Qverturning * Required base in comp. = .10

Khkkkkdkkkkdkdkkkkk Actual base in comp. = 80.66
Overturning ratio = 1.35

Xr (measured from toe} = 6.99 ft

Resultant ratio = .2689

Stem ratio = .2308

Base pressure at x= 20.97 ft from toe = .0000

Base pressure at toe = 4.0466

*** Warning *** The maximum available shear along
base of the structure has been exceeded!

khkkkkkkkkkk * k k Satisfled * % %
* Sliding * Min. Required =
ok ok ok ok ok ok ok ok ok Actual FS = 1.10

|
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kst
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Akkkkkkkkkkkkkkkkkkk*x QUELPUL ReSULLS ****kkkkkkkkkkkkkkkkkk

Date: **/01/07 Time: 11.51.38

Flooc Wall Stability Analysis Using CTWALL
Filename: I3ELPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water District
Wall location:

Training Walls
Computed by: WCS

kkhkkkhkkhkkkhkkkhkhkkkhkkhkkkhkkkkkkk

** (Qverturning Results **
khkkkkhkkkkkkkkhkkhkhkkhkkkkkkkkhkkk*k

Solution converged in 5 iterations.

SMF used to calculate K's = .6667

Alpha for the SMF = -43.5082

Calculated earth pressure coefficients:
Driving side at rest K = .4856
Driving side at rest Kc = 1.1670
Resisting side at rest K = .0000
Resisting side at rest Kc = .0000

Full passive K calculated for resisting side.
50% of full passive will be usea.

Depth of cracking = .00 ft
** Driving side pressures **

Water pressures:
Elevation Pressure

(ft) (kst)
530.00 .0000
508.00 1.3750

Earth oressures:
Elevation Pressure

(ft) (ksf)

536.04 0000
530.00 4521
516.39 1.3464
508.00 1.6773

** Resisting side pressures **



Water pressures:
Elevation Pressure

(ft) (ksf)

524.30 €000
508.00 1.0187
508.00 1.0187

** Uplift pressures **

Water pressures:

x-coord. Pressure
(ft) (ksf)

00 1.3750

5.03 1.3750

26.00 1.C187

Structure:

Structure weight...........

Structure, driving side:

Moist soil.................
Saturated soil.............
Water above structure......
Water above soil...........
External vertical loads....
Ext. horz. pressure loads..
Ext. horz. line loads......

Structure, resisting side:

Moist soil.................
Saturated soil.............
Water above structure......
Water above soil...........

Driving side:

Effective earth loads......
Shear (due to delta).......
Horiz. surcharge effects...
Water loads................

Resisting side:

Effective earth loads......
Water loads................

Foundation:

Vertical force on base.....
Shear on base..............

Force
Vert.

.000
.000
.000
.612

.000

(kips)

| Horiz.

26

15

.000
.510

.290

.000
.125

.000
.303

(ft)

-11.00

-19.96
-17.47
.09
.00
.00
.00
9.00

.00
.00
.00
-3.00

9.75
.00
.00

7.33

.00
5.43

-269.

-109.
.70
.00
.00
.00
.00
.59

-696

31

256

-45

05

27

.00
.00
.00
-13.

84

.22
.00
.00
110.

92

.00
.12

*% Statics Check *x* SUMS



Angle of base = .00 degrees

Normal force on base = 42.431 kips
Shear force on base = 36.622 kips
Max. available shear force = 23.717 kips

*** Warning *** The maximum availiable shear along the
base of the structure has been exceeded!

Base pressure at x= 20.97 ft from toe = .0000 kst
Base pressure at toe = 4.0466 kst
Xr (measured from toe) = 6.99 ft

Resultant ratio = .2689

Stem ratio = .2308

Base in compression = 80.66 %

Overturning ratio = 1.35

Volumre of concrete = 6.04 cubic yds/ft of wall

NOTE: The engineer shall verify that the computed
bearing pressures below the wall do rot exceed the
allowable foundation bearing pressure, or, periform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.
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** Gliding Results **
kkkkkkkkkkkkhkhkhkhkkdkhkhkkk%k

Stationary solution. Static sum of forces.

Horizontal Verzical

Wedge Loads Loads
Number (kips) (kips
1 000 000
2 -4.793 4.612
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. Xx-coord. press.
number (ksf) (ksf) (ft) (ksf)
1 0000 1.3750
2 .0000 1.3750
2 5.0264 1.3750
2 26.0000 1.0187
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 ft, y = 508.0C ft
Point 2 (right), x = 26.00 ft, y = 508.0C ft
Depth of cracking = .00 ft
Failure Total Weight Submerged Uplifc
Wedge angle length of wedge length force
number (deg) (ft) (kips) (ft) (kips)
1 -47.777 52.228 57.497 29.708 20.425
2 .000 26.000 69.832 26.000 32.014
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
1 ~33.635 —> DrRivive Fe? (E < 7. 6 /f P STATIC AvALY
2 26.353 o SEVBmIc Doecs avT
3 .000 [ewTROL
SUM = -7.282
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Water oressures:

Elevation Pressure

==i£§i========iii£i=== CT whe - T 5ESPILE.DAT
20800 1 0187 wlo ADPED SwwAREe LINE wA]
508.00 6412

** Uplif:z pressures **

Water pressures:

x-coord. Pressure
(ft) (ksf)

.00 1.1317

26.00 .6412

Part Force (kips) Mom. Arm Moment
Vert. | Horiz. (ft) (ft-k) l

Structure:

Structure weight........... 24 .469 -11.00 -269.05
Structure, driving side:

Moist soil................. 5.475 -19.66 -109.27

Saturated soil............. 39.889 -17.47 -696.70

Water above structure...... .000 .00 .00

Water above soil........... .000 .00 .00

External vertical loads.... .0090 .00 .00

Ext. horz. pressure loads.. .000 .00 .00

Ext. horz. line loads...... .000 .00 .00
Structure, resisting side:

Moist soil................. .G09 .00 .00

Saturacted soil............. .002 .00 .00

Water above structure...... .000 .00 .00

Water above soil........... 4.612 -3.00 -13.84
Driving side:

Effective earth loads...... .909 4.3C 3.91

Shear {due to delta)....... .009 .00 .00

Horiz. surcharge effects... .000 .00 .00

Water loaas................ 20.568 10.33 212.47
Resisting side:

Effective earth loads...... .000 .00 .00

Water loads................ -8.303 5.43 -45.11
Foundation:

Vertical force on base..... -51.398 -11.49 590.35

Shear on base.............. -13.175 .00 .00

Uplift. ... .. ... .. -23.047 -14.20 327.24

** Statics Check ** SUMS = .000 .000 .00
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** Sliding Results **
khkkkkhkkhkhkhkkhdhkhkhkhhkhkkhkhkhkkk

Stationary solucion. Static sum of forces.

Horizontal Vertical

Wedge Loads Loads
Number (kips) (kips)
1 000 000
z 16.270 4.612
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
number (ksf) (ksf) (ft) (kst)
1 0000 0000
2 .0000 1.3750
2 26.0000 .6412
3 .0000 .0000
Points of sliding plane:
Point 1 (left), x = .00 f¢, y = 508.00 ft
Point 2 (right), x = 26.00 f¢t, y = 508.00 ft
Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.
Failure Total Weight Submerged Uplift
Wedge angle lengcth of wedge length force
number (deg) (ft) (kips) (ft) (kips)
1 .000 .000 .000 .000 .000
2 .000 26.000 69.832 26.000 26.210
3 .000 .000 .000 .000 .000
Wedge Net force
number (kips)
1 .000
2 7.367
3 .000
SUM = 7.367

NOTE: Forces are calcu’ated for the FS gpecified below.



khkkkhkkkhkhkhkkhkkkkkk*k Echoprlnt of Input Datg ***xkkkkkkkkkhkhkkxkkk

Date: **/01/07 Time: 13.05.06

Flood Wall Stabilizy Analysis Using CTWALL
Filename: I3ESPILE.DAT u/

SEVsymiIC SLrtpARGE LINE

Company name: LeAD AIPED
CDM
Project name:
TRWD-FWCC
Project location:
Fort Worth, TX / Tarrant Regional Water District
Wa_l location:
Training Walls
Computed by: WCS

Structural geometry data:

Elevation of top of stem (ELTS) = 533.50 ft
Heighz of stem (HTS) = 1.50 ft
Thickness top of stem (TTS) = 1.50 ft
Thickness botzom of stem (TBS) = 4.00 £t
Dist. of batter at bot. of stem (TBSR)= .00 ft
Depth of heel (THEEL) = 4.00 fc
Distance of batter for heel (BTRH) = .00 ft
Depth of toe (TTOE) = 4.00 ft
Width of toe (TWIDTH) = 6.00 ft

Distance of batter for toe (BTRT) = .00 ft

Width of base (BWIDTH) = 26.00 ft
Depth of key (HK) = .00 £

Width of bottom of key (TK) = .00 fc
Dist. of batter at bot. of key (BTRK) = .00 ft

Structure coordinates:

x (ft) y (ft)

00 508.00

00 512.G0
16.00 5.2.00
18.50 533.50
20.00 533.50
20.00 512.00
26.00 512.C0
26.00 508.00

NOTE: X=0 is located at tne _eft-hand side
of the structure. The Y values correspond
to the actual elevation used.

Structural property data:
Unit weight of concrete = .150 kcf



Driving side soil property data:

Moist Saturated Blev.

Phi C Unit wt. unit wt. Delta soil
(deg) (kstf) (kcf) (kcf) (deg) (ft)
00 1.000 100 .130 09 530.01

Driving side soil geometry:

Soil Batter Distance
point (in:1ft) (fr)

1 4 .00 50.00

2 00 50.00

3 00 500.00

Soil X 3%

poinc (fr) (ft)
1 -1081.91 546 .68
2 -31.91 546.68
3 18.09 530.01

Resisting side soil property data:

Moist Saturated Elev.
Phi C Unit wt. unit wt. soil Batter
(deqg) (ksfi (kct) (kcf) (ft) (in:1£ft)
00 1.000 100 130 508.C0 0C

Soil X

point {fr) (ft)
1 26.00 508.00
2 526.00 508.00

Foundation property data:

phi for soil-structure interface = .00 (deg)
¢ for soil-structure interface = 1.000 (ksf)
phi for soil-soil interface = .00 (deg)
¢ for soil-soil interface = 1.C00 (ksf)

Warer data:

Driving side elevation = 530.00 ft
Resisting side elevation = 524 .30 ft
Unit weight of water = .0625 kcf
Seepage pressures computed by Line of Creep method.



Horizontal line load data:

Elevation Force
(ft) (kips)
521.00 3.49
Minimum required factors of safety:
Sliding FS = 1.10
Overturning = .10% base in compression

Crack options:
o0 Crack *is* down to bottom of heel
o Computed cracks *will* be filled with water
Strength mobilization factor = .6667
50% of full passive *is used* in the overturning analysis.
Forces on the resisting side *are used* in the sliding analysis.

*Do* iterate in overturning analysis.

Forces for sliding are calculated for the REQUIRED FS.



**%%* Summary of Results ****xx
Flood Wall Stability Analysis Using CTWALL

Project name: TRWD-FWCC

*hkkkkkhkkkkhkkk k% * %k %k Satlsfled * % %

* Qverturning * Required base in comp. = .

Fhkkkkkdkkkk k& Actual base in comp. = 100.
Overturning ratio = 1.

Xr (measured from toe} = 10.60 ft

Resultanc ratio = .4078

Stem racio = .2308

Base pressure at heel = .8834 kst

Base pressure at toe = 3.0703 ksf

*kkkxkkkhkhkk k% * % %k Satlsfled * % %

* gliding * Min. Required = 1.10

kkkkhkkhhkk*x Actual FS = 1.10

O O
w oo
o\® o\



khkkkhkhkkkhkhkhkdhkkhkhkhkdhkhkikkk Output ReSU.ltS khkkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhdhhhkkx

Date: **/01/07 Time: 13.05.06

Flood Wall Stability Analysis Using CTWALL
Filerame: I3ESPILE.DAT

Company name:

CDM
Project name:
TRWD-FWCC

Project location:

Fort Worth, TX / Tarrant Regional Water Districec
Wall location:

Training Wal’s
Computed by: WCS

khkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhdhdhkhhkhkhkhkhkhkhxx

** QOverturning Results **
khkkhkhkhkhkhkdhkhkhkdhkhkhkdthkhkhihthhkhddhkk

Solution converged in 1 iteratiors.

SMF used to calculate K's = .6667

Alpha for the SMF = -30.8493

Calculated earth pressure coefficients:
Driving side at rest K = 1.0000
Driving side at rest Kc = 2.5701
Resisting side at rest K = .0000
Resisting side at rest Kc = .0000

Full passive K calculated for resisting side.
50% of full passive will be used.

Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.

**x Driving side pressures **

Water pressures:
Elevation Pressure

(ft) (kst)

536.04 0000
520.90 9465
508.00 1.1317

Zarth pressures:

E-evation Pressure
(ft) (ksf)
536.04 0000
520.90 0000
508.00 1410

** Resisting side pressures *#*



Water pressures:

Elevation Pressure
(ft) (ksf)
524 .30 0000
508.00 1.0187
508.00 6412

** Uplift pressures **

Water obressures:

X-Ccoora. Pressure
(ft) (ksf)

.00 1.1317

26.00 .6412

Structure:

Structure weight...........

Structure, driving side:

Moist soil.................
Saturated soil.............
Water above structure......
Water above soil...........
External vertical loads....
Ext. horz. pressure loads..
Ext. horz. line loads......

Structure, resisting side:

Moist soil.................
Saturated soil.............
Water above structure......
Water above soil...........

Driving side:

Effective earth loads......
Shear (due to delta).......
Horiz. surcharge effects...
Water loads................

Resisting side:

Effective earth loads......
Water loads................

Foundaticn:

Vertical force on base.....
Shear on base..............

Vert.

.475
.889
.009
.009
.000

.000
.000
.000
.612

.000

(xips) Mom. Arm

.000
3.490

.909

.000
20.568

13.

.60
.00
.20

(ft-

-13

212

544,
.00
327.

k)

.27
.70
.00
.00
.00
.00
45 .

37

.00
.00
.00
.84

.91
.00
.00
.47

.00
-45,

11

98

24

** Statics Check ** SUMS

— <37,4,"/.

.00



Angle of base = .0C degrees

Normal force on base = 51.398 kips
Shear force on base = 16.665 kips
Max. available shear force = 26.000 kips
Base pressure at heel = .8834 kst
Base pressure at toe = 3.0703 kst
Xr (measured from toe} = 10.60 £t

Resultant ratio = .4078

Stem ratio = .2308

Base in compression = 100.00 %

Overturning ratio = 1.93

Volume of concrete = 6.C4 cubic yds/ft of wall

NOTE: The engineer shall verify trat the computed
bearing pressures nelow the wall do not exceed the
allowable foundation bearing pressure, or, perform a
bearing capacity analysis using the program CBEAR.
Also, the engineer shall verify that the base pressures
do not result in excessive differential settlement of
the wall foundation.



kkkkkkkhkhkhkdhkdhkdhkdhkdhkkkkhkkdhkkhkkhkk

** Sliding Results **

khkkkhkhkkhkkhkhkhkhkkhkhkkhkhhkkkikk

Stationary solution. Static sum of forces.

Horizontal Vertical
Wedge Loads Loads
Number (kips) (kips)
1 000 000
2 19.760 4.612
3 000 000

Water pressures on wedges:

Top Bottom
Wedge press. press. x-coord. press.
number (kst) (ksf) (ft) (ksf)
1 0000 0000
2 .0000 1.3750
2 26.000¢C .6412
3 .0000 .0000
Points of sliding plane:
Point 1 (lefc);, x = .00 ft, y = 508.00 ft
Point 2 (right), x = 26.00 ft, y = 508.00 ft
Depth of cracking = 28.04 ft
Crack extends to bottom of base of structure.
Failure Total Weight Submerged Uplift
Wedge angle length of wedge length force
number (deq) (fr) (kips) (ft) (kips)
1 000 000 .000 000 000
2 0CO0 26.000 69.832 26.000 26.210
3 000 000 .000 000 000
Wedge Net force
number (kips)
1 .000
2 3.877
3 .000
SUM = 3.877

NOTE: Forces are calculated for the FS specified beliow.
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