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STABILITY ANALYSES FOR GATE STRUCTURES



Contents: Stability Analyses for Gate Structures

Volume III

Section 1

Section 2

Section 3

Section 4

Section 5

2521-42275

Index of Excel Spread Sheets

TRWD ISOLAtION GALE ....veeiievieeieeeiee ettt ettt e e vt e e s eeaeeesseiaaeesssaaeesssseeessns 1-37
Trinity Point Isolation Gate...........cccoeeivirieiiinecieceeeeeeeee e 2-37
Clear FOrk ISOlation Gate........oocviiiiveiieiieeeeee ettt ee et eae e s e seaee s e ssaeesssnas 3-37

TRWD Isolation Gate Structures- Mass Concrete Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-Mass TRWD.XLS) ........cccccccciiiiiiiiiiiiiiiiniseeeeeeeeenes 4-37
Unusual Load Condition - Max Water Level

(File: I2 MAX-NoDrain-Mass TRWD.XLS) ......cccccccceiiiiiiiiiiiiiiisseeeeeeees 5-37
Unusual Load Condition (with Drains) - Max Water Level

(File: I2 MAX-Drain-Mass TRWD.XLS) ......cccccccceiuiiiiiiiiiiiiiiieeeeeeeeeeeenes 6-37

TRWD Isolation Gate Structures- RCC Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-RCC TRWD.XLS) .......c.cceceiuiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeenenes 7-37
Unusual Load Condition - Max Water Level

(File: I2 MAX-NoDrain-RCC TRWD. XLS) .....cccccoeiiiiiiiiiiiiisisieieieeeeeeieenes 8-37
Unusual Load Condition (at Base of RCC) - Max Water Level

(File: 12 MAX -NoDrain-RCC-Base TRWD.XLS) .....c.ccccceceiiiiiininiiininirnrrirrienes 9-37

TRWD Isolation Gate Structures- Pile Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-Pile TRWD.XLS)......c.ccccvritinnieiinineeecninierceneneeecceseenenene 10-37
Unusual Load Condition - Max Water Level

(File: 12 MAX-NoDrain-Pile TRWD.XLS).....cccccveerrmiereinriercininerecnineeeecesenenene 11-37
Extreme Load Condition - Seismic

(File: I3 SEISMIC-NoDrain-Pile TRWD.XLS) .....cccccceotiiiiririnirinerenereneseseseseseseees 12-37

Trinity Point Isolation Gate Structure- Mass Concrete Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-Mass TPOInt.XLS) .......ccccceceviiniiiniiniiincincincincceeene 13-37
Unusual Load Condition - Max Water Level

(File: I2 MAX-No-Drain-Mass TPoOint. XLS) ........cccocecveinecineineincincinceerceenne 14-37
Unusual Load Condition (with Drains) - Max Level

(File: 12 MAX-Drain-Mass TPOINt. XLS).......c.ccccoeimeineineiniinreincieeineeereeenenes 15-37



Section 6

Section 7

Section 8

Section 9

Section 10

2521-42275

Trinity Point Isolation Gate Structure- RCC Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-RCC TPOINt.XLS) ......cccvvueiiiiriniieirireeeeeereceneeeceeeeenee 16-37
Unusual Load Condition - Max Water Level

(File: 12 MAX-NoDrain-RCC TPOINt.XLS).......cccceeueuerereuiueeiiiirerinininenesneseseseeees 17-37
Unusual Load Condition (at Base of RCC) - Max Water Level

(File: 12 Max-NoDrain-RCC-Base TPoInt.XLS) ......cccoceveivneeinrecineccnennes 18-37

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

(File: I1 SPF-NoDrain-Pile TPOINt. XLS)........ccccoviiininiiiiiiciieccnecceeenenee 19-37
Unusual Load Condition - Max Water Level

(File: 12 MAX-NoDrain-Pile TPOInt.XLS) .....c.ccccceeuiiviniiiiniiiiiicccinecceeeenenee 20-37
Extreme Load Condition - Seismic

(File: I3 SEISMIC-NoDrain-Pile TPoint.XLS)........cccccoveiviniiiiiiiirrcciieeenne. 21-37

Clear Fork Isolation Gate Structure - Mass Concrete Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-Mass CFOrk.XLS) ........ccccoviiiiniiiiiniinrecceccceenee 22-37
Unusual Load Condition - Max Water Level

(File: 12 MAX-NoDrain-Mass CFOrk.XLS) ........ccccccioiviiininniiiiccinnecceeennee 23-37
Unusual Load Condition (with Drains) - Max Water Level

(File: 12 MAX-Drain-Mass CFOrk.XLS) .......ccccccviiiinniiinineciiccceeeeceeeenee 24-37

Clear Fork Isolation Gate Structure - RCC Foundation
Usual Load Condition SPF

(File: I1 SPF-NoDrain-RCC CFOrk.XLS) .......cccccoviiiiiiiiinciicecccrecceeenenee 25-37
Unusual Load Condition - Max Water Level

(File: 12 MAX-NoDrain-RCC CFOrk.XLS) ......ccccceeuiininiiiniiiciicccirecceeeenenee 26-37
Unusual Load Condition (at Base of RCC) - Max Water Level

(File: 12 MAX-NoDrain-RCC-Base CFOrk.XLS) .......cccccceviiniiiinniiiinccciennee. 27-37

Clear Fork Isolation Gate Structure - Pile Foundation
Usual Load Condition - SPF

(File: I1 SPF-NoDrain-Pile CFOrk. XLS).......ccccocviiiiiiiiincineccnecceeenenee 28-37
Unusual Load Condition - Max Water Level

(File: 12 Max-NoDrain-Pile Cfork.XLS).......ccccccviiiininiiiniiicircccnecceeeenenee 29-37
Extreme Load Condition - Seismic

(File: I3 SEISMIC-NoDrain-Pile CFOrk.XLS).........ccccoeviiinniiiiniciireeccenne, 30-37



Section 11

Section 12

Section 13

Section 14

2521-42275

Stability Analyses for Abutment Structures

TRWD Abutment Structure Unusual Load Condition - Max Water Level

(Files: MAX-Abut-E TRWD.XLS & MAX-Abut-W TRWD. XLS).......cececeerununnnee. 31-37
Trinity Point Abutment Structures Unusual Load Condition - Max Water Level
(File: MAX-Abut-E & W TPOINt.XLS) ....cvvviueuiiniiciiininieieinnecceeceneneeveceeenenene 32-37
Clear Fork Abutment Structures Unusual Load Condition - Max Water Level

(Files: MAX-Abut-E CFork.XLS & MAX-Abut-W CFork. XLS ......cccccoeeinnnecnvee 33-37

Cell Formulas for Excel Spreadsheets
Gate Structure Stability Analysis (No Drains) - Excel Spreadsheet with Cell

Formulas Displayed ... 34-37
Gate Structure Stability Analysis (with Drains) - Excel Spreadsheet with Cell
Formulas Displayed ... 35-37
Gate Structure Seismic Analysis - Excel Spreadsheet

with Cell Formulas Displayed ...........ccccooiiiiiiiiiiiccce, 36-37
Abutment Structure Stability Analysis - Excel Spreadsheet

with Cell Formulas Displayed ...........cccooiiiiiiiiiiicccccce 37-37

Design of Steel H - Piles (Manual Calculations)

Training Wall Stability Analysis and Design (CTWall Results and Manual
Calculations)



Section 1
Index of Excel Spread Sheets

2222222222



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
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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.

5-37



STX"AMYL SSTR-~UTBRIJON-XYW ZI

Id 77 C{HLL) SSHNMOTHL JOL
(LdeNd + MOM + MDD = ) Ld 0 P (ML) HLAIM FOL Tag¥
Ld 8% P () HIQIM Nad Id 0 P (HLH) SSHNMOIHL 'T4HH
(ML + HM '+ 71d v MH = '1) Id 0 S(MH) HICIM QEan 1aav
L4 LY (1) HLONSET NI
(HLL-d8-d5D HM) ST 000°S F(LOMDM) LHOIHM HLVDH
T4 ee P{HM) HID'T ¥ LHOLEM ADAHEM TITIDNOD LId Q€S P (MSM) ATTA TITS
L4 2zl P{MOM) ILLAOTM ALYD
PALYD AYMMTUM
d8d 44,82 L) 0L 1Y L4174l
4384 GLEY {HN) TTEHH LV Lelldn ST 000°GT FLOMOD) LHOIAM ALYD
asd o D(AND) NOISUHOD NOTSIA Id 816 P (ASD) A3TE TTIS
SAMOAA LLLE (UIHd) W{TIDNY NOTILOTYS NDISTEA Id Ve (MDD} HIAIM ALYYH

FELYD THNNVHO
!SNOISNAWIA *? SINTYA NOISHEQ ONILIOSHA

Id £1 F(TID) FINTT ¥LD JLVD OL HOVd WYHMLSd
Ld 86 ${0SN) ENITLAO IMALOMILE ¥HddnN
£ t(Nd) SdHId DNOD J0 "ON
LI EE" L {Ld) SSHNMOTHL ¥HId
ddd 04T MDY LOM IINO DONOO Id S t('1d) HIONIT ¥IId
ddd §°¢9 fd4d) §53¥4 dIld Ld VLY t(dd) T3 ISYd Nad
a5d 0 ¢ (ND} NOISHHOO TIOS "WNLOY Tl L85 P{EJ) AFTE WALd A0 dOL
SHANOH]T G P(IHd) HTONY NOTILOTIMA 7TIOS IYINLOY JLd 0es {EL) AHTH MILYMTIVL
€€ T T{5d) ALRAVE IO MOLOVA Id vvS P {Hd) AZTE qO0T1d

FTEALONYLS LYY
: (LNANI) SYILANYEVd NOISIA t (LOANI) SIHOIEM ¥ SNOISNAWIQ
(NOLLICGNOD TTYNASANA) FIAHT A0 dOL OL TIATT HHLYM WIHIXVH
(L4177d0 /M) RLITIEVLS HANLOOMLE ALYD
\dw.\..&.\mﬂ TALYA - =7 Chg] . fAd (IDEHD
v00Z/81/2T *dLNd SOM  AY UHNOISHA
S0 MISHD ~SLELY-T125C " ON FDUVHO

DANIIMILS TOMLNOD HLYD Q00T amaL = LoAcodd



STX aM3L SSTH- UTCIAON-XVW ZI

AD 211’ = ALAADINOD J0 TWNTOA
dsd 866 SSHUd HNI¥YEE NIW
Asd 9LE8 = 55HEd ONLUVAH XWH

(T/9~+T)T/A = HUNSSEANd ONIUVAT
(1D O AATIVIEY) 68°9 =( (A7 (OW-¥KW) -2/T=8) ALTIDIMINIDDE

L0t Le wptl (OW/¥K) OIIVH ONINMOLAHAO
(ONIOITS LEAN) / (NOISHHOD + NOTLOTHI) = c0 e LETl = OILVY ONIUI'TS
SHIMOA ONILSISHY AAILOV S(ONIW SHDHOS ONIATNA = (1 000'9¥0 "G = HOMOJA HNIAI'TS LUN
YANY H5VE « NOISHHOD g1 0 = (HxTx(ND) ANIOI NOISHHOD
(141140 - HAIYM + SELYVD + DNOD LHHIHM) W {1 a1 ZeV 96879 ( (ATHJ)NYI«A)} HOY0A NOLLOLUA

[4 AR A1 4

L9T 622 LGE
000 ‘190 '%9
CTATCTA RS 2-21

+ INIWON
ONINUNLHHIND

6LZ 8677159

L91'1.08 "84

0
L9T'EEY Y
Coe’'069 ‘¢
000°220'%T
0
0
0
Yv6°€00°97
000°0%6'98
75V '8rE 19

000658192

008°'915'9¢

064, E007T1T

000" 0Lt
000°0TG
{ LNTHOW
ONILSISdM

000

00" LY
setdl
067 ve
YRS
04" ve
05°pe
05" ve
00’ ve
00 vt

THOL Od WAV

000'9%0°S

0%¢ "qE8 €~
05Z'188°8

g1
A0S 1LY

baT=z]7i

p00Z/8L/ET

009°60T 2T

0as'wvoe-
062 'LER "L
0

052 LL8
000’06
000°'2Zve

0

0

0
008°90¢€°T
000°0¢4 "¢
00V "600°%
000065 "1,
00V “HS0'T
006 'LTZ €
000°'S
000°'41

a1
SLHDIEM

sdovd

CALYd

HAALOAYLS

TOYLNOD

ISLTINSTY XLITIAVYLS
=(OW'¥W’'A) HSVH LY 'IVIOLEAS

1HOMO4 dINTA ONILSISIEY
C{H) dd¥04 ZI¥OH alnld
t(zn) JoMod LAT'IdN
${TN) HOMOd LJ4ITdn

NO a1nTd

EOAAM 5/0 NO arnid
CTIIS AVMMIIVM NO ANl
tITIS TTANNYHO NO dInTd
STHEH NO AInTd

gYIS J0L

igYIs TdHH

PN 3003M AYMNTYM
NQJ AD0TH AWMMIVM
NG ADEM  TENNVITD
tNAW ¥O0TE TANNYHD
PHANLONYLS dHddN
PSUALd HLAEMDNOD

YD AYMATEM

CALYD TINNVHD

ISISATYNY ALITIEVLE

UAQ%L SAY (QEMDAHD
SOM 1A JANDISHA

SO MLSEd §L22Y-1¢ST FTON EDUVYHD

LLYD Q00T amul, S LOALOYd




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.
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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.

11-37



(Jd«Nd + MDOM + MDD = g)
Ld 8BS P (") HLOIM NOd

(ML + HM + "d + MH = T)
L S% P(T) HIONTT N4

(HLL-49-250 = HM)

JA 0T D(HM) HIOT A LHOIEH ZOTEM ALFHONOD
d5d Q0ST (LAY J0L LY LALTd0

Jds5d 000¢€ S(HA) THHH LY LJATTd0

4584 0 S(aMD) NOISHRHOD NOISHEd

SATESAT LLT LY P (AQTH4) FIONY NOLLOI¥I NOTSHU

:SNOISNAWIQ ® 5INTVYA NOISIAA ONILIOSTE

404 061 s {MnD) LoM ITNO ONOD
Jdod 67 Z9 L (add) S8mMd dinta
Asd 0 T(ND) NOTSHHOOD TIOE TVALOY
SHTMDA0 GE D (IHd) ATIONY NOTLOTHS TIOS IVALOV
£t §d) ALIAYS 40 HOLOVA

: (LNANI) SYILINVEYd NOISIAA

\u_.u\\ﬂ Sy L

yO0T/RT/¢T ALY

Ld
LA
T
L4

o O DK

54T 000°S
Li (0f€§
L4zl

ST 000749
Ld 8TG
L ¥v¢

Ld ¢l
L1 86

Ll £€° L
$T 82

Li 96V
Id  L4S
Ll QE8
JA - bus

{NOIJTANOOD

SIK(MML DT Td-UT®IJON-XVH ¢1

D (HLL) SSENMOIHL 204
D(MI) HLOIM JOL TAdv

D (ILLH) SSENMOIHL MAZH
t(MH) TIATM TIEH TAav

D (LOMOM) IHOIEM HLVD
D (ESM) AFOT 115

D (MOM) HIAIM 3LVD
TELVD AVMAIVM

T D(IOMDHD) LIDIAM HIVD
L (ASD) AdTE TTIS
P {MOD) HIAIM 2LV

FALYD FINNWHO

P (1HD) ®NIT ¥LD HEIVD Ol 3DV WVIALS I
D (osn) ANITLAO TUNLOMILE Maddn

P (Nd) SYdId ONOD 40 “ON
D (Ld) SSENMOIHL ¥Z1d

2 (1d) HIONTT MAId

:(gd) TaE Asve N

D (Fd) ARTH HEId J0 dOL
D (W) ATTE JELVMTIVL

: (Ad) AFTd 0014

SMALOMNELS dLYD
1 (LOANT) SIHOIEM ¥ SNOISNAWIA

YASONG) ZHATT 10 dOL OL TIALT HALYM WIWTIXVA
(LJIT40 /M) ALLITEYLS AHALONYLS ALED

- g

SOM

tAG (IEMDTHO
PAEl QENOISUA
SO MISNA-GLEZY~125E ¢ TON HOYTHD

TANLONELS TONLNOD HLYD aoo1d - QML :LOHC0dd



(1D 0L FATLWITM) Ve b =

(ONIUTTS LEN) / (NOISHHOD + NOILOTAHA)
SHIN0d ONILS1STH JALLOY SANIKW SHOHOd ONTALHA
TANY HSYd « NOISHHOO

(LIT'IAN - MoI¥M + STELYD + DNOD LHDTHEM) «f1

0068296491 LT6'8L0'9VC

000 ‘ZHE’Y 00°8
00091899 009t
000625 '6¢€ [ XA RS
004 'L82" €S 06" LT
0 0070
1.91°'V09 $ETE
onn’0te’e 0062
000 8BIB'6 0062
0 00" Gt
0 0070
0 00" GE
000'€89°T 06°4
L ATA R4 05722
006G TGV 'Y 05°9
0nG“LBE'4S 06°2¢
000'vI8 €T 05" 2
0GL"E6E T/ 064
0U0'01LT 0022
000°'0¢L 00°2¢

L NIHOR + LNAWORW

ONINYOLIIAO ONTISTSH 1HOL OL WdY

1"

AD
A15d
g5

LAV A
[AVAE RS
a1
a1
a'l

guoreel’'e

000 '¥YV0'T
000941V

17
EOYOA TINT

&Qﬁnﬂ«ml_

vooe/81/2l

STIX - aMd, T 1d-uTeIqoN- XV 21

9¢L'? HLAYONQD J0 R IOA
86% = S5SNI ONIMVEL NIKW
Zrvo SEMId DNIMYEY XYW

(T/849 +[)T/0 = HEOESIUA ONIHYaH

((A/ (OR-¥W) -2/ T=F) ALIDTULNADIOH

461 - (OW/MH) OILWE HONINANLATAO
0zl = OTIVY DNIALIS
000 ¢EL'E = HOMOA HNIAITIS LAN
0 = (G« aND) ZDY0L NOISIHOOD
£86°T90°¢€ - ((UIHA)NYLyA) ADUOA NOTLOINA
:50INSTY ALITIAYLS
069’8V L —(OW'HW'A) HUSYE TV (IVLOLENS
oo QINTA HONILSISEM
D (I1) ®OHMOJ4d ZIMOH alnid
004°225'1T- t{zn) 9o¥od 1417140
000 '6k0 "t~ 1 (1n) Ao LJaITdn
0 1d0L NO (IN1d
04¢ 18T TEOQEM §/d NO aInld
00006 SIS AYMMTYM NO aINTd
000'ZVeE S1TIS THNNYHO NO Qlnld
0 AN NO aInTd
0 1dYTS H0L
0 TUYTS TEWH
000'90¢€ INOA A9CGHEM AVMA'ITM
000 0ES'T INGA WD0OTE AWMATYM
000“ELT'T NG FEXTEM TINNYHO
000'G6lL'E INGS MDOTE TENNYHD
ook 8%0° L THYNLONELS Wriddl
008 LIZ € SNATd HIEUDINOD
000'a CELVD AYMA'TYM
000’4t LYY THNNYHO
511
$LHOTEM
tSISATYNY ALITIGVLS
LIV - LRSI AEEDAHD
HcHA-(} SOM RE (QENOHTSHA

SO0 MLSHA-G4ZY-TTHT ¢ "ON TOMVHO

TUALDOHLS TOULNOD dI¥D o0Td - aMEL P LOALONd



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
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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.
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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.

32-37



A5d

454

Asd

5334DIa

A0d
A0d
a24
45d
SARUDAC

(ML +
Ret

( 444
D

( a4
6991

{84 /

0

Md « MH = 1)
(7)) HIDNIT NaF

¥ (IE-AL) = Ln )

LAY 90L LY L3T40
« (dF-3F3) = HO )

P (HN) 13FH LY 341740
NO = dND )

P{OND) NCISHHOD NoIsw®a

{ {54/ (IHG}NVL) NY@LodY = AIH4 )

GL™TE

a1t
&1
5729
¢]

aT
EETT

F{QINd) FTIONY NOILDTHJI NHLSHA

$ENOISNANIA % SINTYA NOISAA ONILINSHY

F{MSD) LOM T1I0S CENIYINQD

M) IDM JINA DNOD

S{dd3) §5dMd qraid

P (ND) NOISEHOO TIOS TYALIY

C{IHd) GTONY NOILOTHS TI0NS 'IYALOY
{5d) ALFAYS JO MOLOVA

¢ (LNANI) SYALINYNYY NOISId

Jid
LA
L
LA

L4
L

L
LA
DA
XL
LA
LA
)

£, o
9 H(
0 e
] o

H(
o
o
o
H(
H
B
wmﬁ- : A

[T 2 Bt BE o |
. o™

SN ™
o~

STXIUTOAL M ¥ T-10¢Y- XVK

HIL) SSANMDIHL HOL
ML} HIQIM 3O 'laav
HLH) SSANMDIHL "14FH
Mi) HLGIM "3EH Jaav

g) HIONET TIALOOELS

SH) SHANMOIHL HYTIS WOoLLog
LSL) SSHNMDIHL 8YIS 400
HN) S5T1IYM SSEMLLAG 40 "ON
IME) SSANADIHL TIYM SSANLLNG
LMH)  SSENADIHL TIVMAvaH
Ma) HIAIM ADAA
ad) 18 HsvE Nag

LSS F{EAL) AHTE MDEA d0 S0L

074 i
GTBYS S

SI) ATTH NALVMIIVL
F4) AdTI A00Td

FHHALONMLS LNIWLOAY TLVD

t (LNANI) SIHOIEAM % SNOISNIKIA

(NOT.LTIANOD "I¥NSNNI)

xﬁwwmdQWMU ALV

vo07/8T/¢1

RERA-{0)

AANLONELS

HAAFT A0 JOL OL THATT MILVM WOWIXVRH
ALITIUVLS TFOLOMMLS TNIWRLAGY 4Ly

LAR dIADEAHD

SOM A" QANDISAU
SOUATALEEI -SLEEY-T2GT - "ON HOHVHD

AOMINOD FLVD aoOTd - amMll LLOIrO9d



ST IUTOdL M 3 3 INGY-XWH

XD 16¢ = AIANONOD 40 TWNTOA
A54G9 = §5M¥d ONI¥YEE NIW
A5d VYPT = SSEMd ONIMNYIAD XVKH
(/T 9-+T)T/A = HANSSTAd ONIEVAED
(1) 0L MALLVTHM) 207V =((A/ (OW-¥K) ¢/T=H) ALIDTMILNIOOH
L0°T< 2V T (OW/¥W) QLIVY HNTNANIMAAO
(ONTAITS JAN) / (NOISHHOD + NOILOINA) = L0 l= pS°0 = OILYY ONIQIIS
SENOL ONTLSISHY TATLOY SOANIW SHOMOd ONIAIMNA - g1 7L9'6Le FOM0d ONIQITS THN
YANY H5YE « NOISEHOD = 410 = (HxT«AQND) FOMOA NOISIHOD
(LATdfl - MALYM + SHIVD + DONOD IHDTHAM) .0 = 47 069502 ( (QIHd)NWL«A) HOMOI NOTLOIEA

15105 XLITIAVLS

(98°pZ8ET £9G6'698°41 ZLY 6L 906'%LG = (OR'MA'A) H5VH LY IYLOLHNS
0 00"¢- 0 tHO¥od dINTd HONILSISAY
960°'YL6'Z €8/ Z19'6LY D (H) 92904 2IMOH aIn’ld
T/L°068°0T 9702 y8 005 t(zn) HO¥od LAITdN
0 05761 0 (1) AO¥0d LATITIAN
0 00" € 0 HOL NO aInd
0 00" TE 0 tTEEH RO aIn1d
00z 8Lt 00" ¢ 00% ‘65 tEYTIS HOL
0 00" TE 0 Hivstlicist
0GL'8LS'Y 0681 006'1.%¢ 1gY1S WOLLOS
GLE'68Z°'2C 06781 064" ¢€21 18YIS dOL
88% "9LT 00"y 00T'wy (7)) STIYM SSHMLLNA
0SL'Ese’ L 0641l 005'L6¢ S(T) STV SSTALLNG
Q00 'E6T'YV 00" 0f 00T €F L T MV
L LNAHOK * LNAROW a1 17
ONINNALHAAD ONILSISHY (Ol oL WMV TEDMOd TINT L LHOTEM

SISATYNY ALITIEVLE

\NSNMNNN, aLva - Hm.ﬂwg PRE (MOAHO

y00Z/8T/21 +EIVU SoM  RE (UNDISHQ
SO MISMd-6/22Y-T2SE " ON TOUVHD

AUALONNLS TIOMINOD HLYD Q01 aMdd, oA r0dd



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

34-37



o

12/21/04 15135 reddine

TRUNgs_dwgs\ FIC -1

O

S:\2521\42275\¢

HE T — WOWGT
\ /
il =/ | >
A - i S e i
3 | IEVANN
! “ ! kY J
[ 7 L= —|# i i
: J ||
e ﬂgf—’
. K
= = P J N\ '_/’l ,
N A use L) |
~ P 1 \ ~ AN l
1 L. | L
j /’ﬁ/‘-' \\\ J J l
» S 0SE A \\\ 1 J '
SN |
! ] , |
| | |
PT1 | ‘CG")(' | 3_2 l "’n“u‘.G‘i"i“ l DT;';
S J I .
B:
l |
i B = 0N + WG + PN x 7 I
| =]
pr =L TT2HPTD _ AVERAGE PIER THICKNESS
L PN = NO. OF PIERS
N = [ ERD
LONGITUDINAL SECTION
1/16"=1"—¢"
SCALE: /15 T=""=
1'0 g 18 24
U ! j |

N \

¢
m ‘
i

| DATE 12-21-04

FORT WORTH CENTRAL CITY
PRELIMINARY DESIGN

CELL NAMES
GATE STRUCTURE |

f
f
|
|
|
(

FIGURE No.

B-1




USC —— » | | 1+ COWT (0F
\ R i / r WOW 'ST\.

TN ] CSE (R WSE

~TIH

=
)

1E

L/2

5.

1

{
| _ = HWHPL-WHLTH
(

12/21 /04

3
4
o
f
[
i .

J Cogiss

V (FON REACTION)

]
i

TRANSVERSE SECTION (NO DRAIN)

1/16°=1"-9"

FORT WORTH CENTRAL CITY
PRELIMINARY DESIGN

l CELL NAMES
{ GATE STRUCTURE Il
1
l

I
|
| 4
g’ 18 27 i ! K
' |
|

i
|
|
|
|
|
|
|
|
|
|
1
j
|
|
|
|
l
|
l

I |
, | I
! |
|

l

l

i

|

!

|

1

|

I

|

|

|

i

1

|

|

!

|

l

SAN2521\42275\5TRUN\gs __dwqs\ FIC -32

N | DATE 12-21-04 | FIGURE No. B-2




STX SRTNWAGITTAD-UTRION d3ed)

dil GZ f(HMLL) SSEANMOIHIL HOL
14 0¢ : (ML) HLAIM HOL Tday
L4 S¢ P (HLH) SSINMOTHL THHEH
diel 0T = (MH) HIGIM TEAH TAAV
ga1 0005 & (LOMOM) TLHOLAM ALYD
L4 0€G ¢ (HSM) ATTE TTIS

L T ' (MDM) HIQIM HLYD

PILVYD  AYMHTYM

sS4 000GT : (LOMDD) LHOTAM TILVD
T 875 1 (ASD) AT T1IS

RS Pz (MDD) HLAIM HIYD

S3LVD TTENNYHD

&d €T 2 (TOD)Y ANIT ULD HLYD OF ADVI WYANISAN
L 86 1 (050) ANITLNO FMALONHRLS ¥dddn

€ {Nd} SMIId DONOD 40 "ON
dd CEEECEEREE L ¢ (Id) SSHENMOIHIL MEId

Tl Gz i {1d) HILONZT ¥HId

s L8V (Ea) T =ZSYE NAd

Id 156 P (HA) ATTH HEId 40 dOL
I 024G * (AL) AFTH HMALYMIIVL
A §7944 1 (Hd) ANTH 0014

FSHMALIOMLS MWD
: (LOANI) SIHOIEM ¥ SNOISNIWIQ

OTTLICANOD TYNSONA) FIATT J0 0L OL TEATT HALYM WIKT XY
(LATTd0 /M) ALTTIHYIS THALIAYLS ZIVD

AINA AT AHMOEHD
po0g/81/21 faLva SoM 0 fAd AN LSEC
BOQTHLSEA -G 0gY L¢ST P ON IDuVID

HANLOORLS "TOMLINOD HLVD dOJT4 - MY : LOELONd



STY T ERTIUIOIT 1a)-UTRICON 218D

(Jd«Nd + MOM v MDD = )

Td I «NA+MOM+MD0= + (d) 1LLA1M Ndd
(ML + HM + Td + MH )
L MALFHM+TA+MHS ¢ (']) HIONFET N4
(HLL-39-J50 - HM)
AT HIL-TE-482= ¢ (1) HIST % IHODTAH HOqEM TLEHINOD
Asd A I3 (FF-31) ¢ ¢ (L) H0L LV L4140
Sd ddd. (AE-H84) =t (1) TIEH I¥ LAT740
Asd SA/ND= ! (AND) NOISEHOD NuT1sEd

SickcRitpicial ( (g7 ((THd) SNYIQYN) NV NVLY ) SHIEE(T - (CITHA) TTHONY NOTLOIMA N

tSNOISNEWIA ¥ SANTYA NOISIA ONILTIASTH

404 061 ¢ (MND) LDM LINO DONOD

A0d g9t (dad) s5FEMd AInId

ASd 0! (N2} NOISJHOD TIOS TVLOY
Rcictaiclal G¢ t (THA) HTONY NOTLIOIHE MI0S 'IVALIY

£e0 1 1 (84) ALAIYS J0 HOLOVA

1 (LOANI) SHILIWYNYE NOISEA



§X SRTNUWIOAT [2D)-UTRIJON-21PD

AD L7/ (0GT/ (£ZHIGTHIWNS) = = ELHHINOD 0 HANTOA
A5d g/ ('1/ZVHv9-T) » I/A= = SSTId DNTUVIH NIN
45d G/ (T/ZVH«9+T) »'1/A= = SSHUd ONIUWAT XVH
(T/T9-+T)71/A = FUNSSTUL ONTHVEL
("1D OL HALLYTHM) (A/ {OW-NW) ) = (Z/1) = = ({A/ (OH HW) -2/ 1=3) ALTITEINADOE
eI OW/ HH= = (OW/¥W) OTL¥YY ONINMILAIAOC
a0 T« GEH/ (BEH+LEH) = = OTLYE DNIALIS
a1 £EI== EDMO4 ONIALTS LN
g1 e TAND= = (Ex14AND) TDI0A NOISHHOD
'l ( (QIHJ) SNVTAW) NYLxA= ((QIHA)NYLaA) HD¥0d NOTLIOINA

$1S1INSEY ALITIGVLS

(TET:L1IIWAS (TEH! £THIRNS= = (OW 'MW’ A) d5WH IV TYLOLHANG
(¢/ddd» 2. (A9-3L) ) »8-= EOMOL QINTI ONIISISHE
¢/ddTy ., (AE-T0) 8 P (H) EDNO4 ZIMOM aInid
He'la (LO-HA) £6°0-= 1 (2N) ED¥OA LJIITd0

Hx'ToL0-= : (T11) FOYO4 IAINdN
Jelols (HLL-A9 L) »ExMl= $30L NO dINId
Ao edy 7, /HMu HM= 1HOJAM S/0 NO aIN1d
dATMOMa (0T) » (T-710D) = H1TIS AVMATYM NO dINTd
JATMODx (61) ¥ (T-7109)= FTTIIS TANNYHO NO QTld
ddT (HIH-H8-Td) »GeMH= {TIAH NO dI0Td
MND ¥ HLL«SxML= FEYIS FOL
MOD«HLH«HxMH= 1dYTS THEH
MODw (MOM) v (HMuHILAZ/HM«HM) = NG EDQEM ANMITYM
MAD «MOMyTd « (TE-ISM) = NAL ADOTE AVMATVM
M w (I NI AMOD) « (HMe HLL+T/HMaHM) = 1NGL TDAEM TEANNYHO
M0 (Id NI HMOD) #'[d » (45-HSD) » iNG4 D018 TANNVHO
MO x (MOMAMOD) ¥ 2x0SN= FMEALIANLS HIddN
MO e ld xNd «Td « (ESD-Ed) = + SHEId FLTHONOD
LOMOM= HLYD AWMATYM
1OMDD= ALYD THANMNYHD

a1 =0
1EOH0d 1LV {LHOTEM
{SISXATYNY XLITIEYLS
10 TALYA L=
Go= 1LY cy=



SUX T sETnUIOATIaD utl BIJON-03ITY)

(DNIQITS LAN) / (NOISHHDD + NOILOTHMA) =

SHEOMOS UNILSISEY dATLIY SONIKW sE0d0d4 ONIAING =
yAuyY HSWd v NOISHHOOD

(L3T71dN TIYM + SEIVD + JNO) IHOLAM) W =

(TeTrevnimass= (T€dE T HNS=

TELTEL-+ £/ (3g-AL) #
0El«H= ¢/ (Ag-3d) =
6TLx6TH £/ e 2=
AL0+BTH- ¢/ 1=
LT[« LTH= /ML=
9¢Z09TH= £ /HM+ML=
SEL«GTH= 2/ (T-T109) ~MH-"1=
YL« TH= T/ UL-109) ~MH-T=
fZLETH= T/MH-"T=
ZUr2ZTH 7/ ML=
TZ0TEH= C/MH-'T=
QETL«QTH= Aﬁx34:BB,N\m3«:ZV\AANx:3+3&uuIB«EEE+Ahw.Oum3+EBV.Nxmz.:zv_= W 0=0ZH)II=
6T w6 TH" 7/ Td +HM+ML=
B10«8TH AA:ZuI9H+N\:3¢IZg\AAN\IE+BHV«ZE.IPE+Aﬁm.C«:3 I) w2/ HMeHM) T W T0SBTHYAT=
LTLw L TH= 7/7d-MH-"1=
GTL0«9TH= T M~ 1w
GTL»GTHS 7/1d-MH-"T=
P10« ¥ 1H= 1o9=-MH-T=
EIL=ETHS TID-MH~T1=

L LNAHONW + LNAROR

ONINENLEAAD ONILSTS3aH 1A0L OL WMY



Gate Structure Stability Analysis (with Drains)
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Design of H-Piles (Manual Calculations)
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