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\ialls are analyzed with the limit-equilibrium method. Supports are fixed and each stage is independent Thus, wall deflections (and likely wall bending moments) are not realistic for cases with multiple supports.

Optimize wall embedment (only for Limit-Equilibrium and one wall)
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» Blum’s method (pins at supports, and at zero net load)

»  Tributary area method

»  Simplified span analysis (FHWA approach)

» Simplified span analysis with negative moments

» California Trenching Manual 2011 (option negative moments)

» California Trenching Manual 2011 (20% negative moments)

»  Hydrostatic water pressures (groundwater analysis)

»  One dimensional flow around wall (groundwater analysis options)
»  Two dimensional flownet analysis (groundwater analysis options)
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Please define your basic sail types. Soil types are used in borehole records (borings).
7] Define soils from texi descriplion

Mote: For estimation only. you can describe your soil stratigraphy with simple language. DeepEX will
7 % Edit soil types estimate all properties! Mot a substitute for a thorough geotechnical investigation1
-

Please define an approximate soil layer stratigraphy (boring). A baring uses soil types and tap of layer elevations
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SPT Data Option (Applies to Design Section)
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CPT Record Option (Applies to Desizn Section)

Add edit SPT recor, ds ]

CPT Record |Not assigned = I

2. TEHI LIRS

Add edit CPT recor ds ]

kst = ]

K 2.4.16 ZwR AL LA TR HE
>  CPTidsk: HifidwBeifLadm Faik, 7 LMEF Geologismiki CPT iXe 4k SRS
IERILAN L2 . 8 CPT At SN, N AUXHEAE H 2L
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CPT Import options
MGeologismiki CPT (CPeT-IT)EA
BERCPTICRERSFNLE
BORIRCR (CPT) =18

www.geologismiki.gr
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Delets CFT log

S
[ Export to soils minus Standerd Deviation ] Lower% 20 FiEEEEEEE AME

i " Foncel
Export to soils aversge properties ] FEnE

[ Reset soils

K 2.4.18 A CPT itk MG HE
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> HIFEES ERREATT: RO TR BRI N R, ERRZIEDUR, WTEL
BN 2UBAT B ERRE, IHMESE R TR, el BRI TE R LR R R, 1

A FEE TLREE AR A A 25 www.cisec.cn




DeepEX2018 fi /' F- it

F g BRI s

L sas—as | ™ =

Draw left wall element

+ Draw a wall element on top or
next to the existing left wall.

2.4.21 2 2 RS S 44

+f] wEEiaE &
General | Advanced features Ar | iErEE EEE

1. &
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2. iEkEmE
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3 RSt
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EELATE m d
B# 10.3 n LI I
5 iR
©) B EIEER RE R
O I EEENEaIE S
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| _E
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- 1B 3
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>
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.
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@ hpply to one stage Stage 5 -
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|
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KaKo k:g_ﬁja. &:g:ﬁg- FHWA Supports: Beam ~ 2 A
NHO ok Cantil F rth
antilever: Free-earth ~
Thrust Drive Pressures: Resist Pressures: RRIET NL Analysis
options~ FHWA ~ Passive ~ u Beam: California Trenching and Shoring Manual 2011 ~ . Arching ~

At ic mode ( ded)

:‘f:‘g In this mode, DeepEX automatically selects the Ka and Kp equations depending on wall friction and seismic conditions. Recommended mode for most uses.

User mode

K‘:” In this mode you have to tell DeepEX what equations to use for Ka and Kp at every stage. Ka and Kp are calculated from the soil friction angle and the wall
friction angle. Use this mode if you want to change how wall friction is applied from stage to stage.

Manual mode
:‘“}" In this mode the program uses the Ka and Kp values defined in the SOILS Type dialog. By selecting this option, a separate tab appears for Ka and Kp values
for each soil type. You can use this mode when you have to model complex sliding surfaces that may not be directly captured by automatic procedures.
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[Culman's methaod - Linear wedge search between specified limits to detemine Ka-Kp thrust

|| Use distribution angle approach for active pressures
2: CullmansFy 33 (R R 4417
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|| Use rating force approach for passive pressures
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Edit user pressure slopes etc.
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User passive Dressures left wall

B @ e
>

IREERTTEE FREEOE LD, TR R EERER
TEDETAHEER

TEETHREREEXEAFL
O SERREE @ FRikR
() MBRTEE 1 Zs

i
2.6.28 PR Hll¥ 5 1 7 RAE X HE

ZWEHUR LR — B IR VO N 8 s K 77
BESEEhAIER S

fEEFZEL T AR O RRE

BEBEARREE S

RGP
@ FiAERike
= Fitfe |Stage 0 - |
) BFRAER MBARR [Stage 0 d
ESbis |Stage 1] T|
W= || mE |

K 2.6.29 ZISHTIRE LR 480 4 5 0 T AE

> RERPEE-SE . T BRI,

T B

[ Cantilever: Free-earth'] BB NI Anahesi

Free earth method
Fixed earth method

Use Rowe's Moment Reduction
Rowe's method of moment reduction can be applied to cantilever walls in only
clay or frictional conditions, to reduce free earth moments (use with caution)
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a) Free Earth Method

b) Fixed Earth Method
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B RRRPEEEE- RTINS T 2SN, RRPIR AL VR T R TS
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Supports: Beam ~ E Aﬁ

Cantilever: Free-earth ~
TSEUEI NL Analysis

m Beam: California Trenching and Shoring Manual 2011 ~ - Arching ~

Beam method for multiple supports

Beam: Blum's method

Hinges at supports, virtual support at point of zero net shear below excavation

Beam: FHWA Simple Span Method
Method assumes hinges below the 1st support level, and a hinge at excavation subgrade. Moments
calculated with a simple span method.

Beam: Simple span with negative moments

Method similar to FHWA but virtual hinge is added below the excavation at point of zero loading shear.
Some negative moments are assumed in approximate method as percentage of positive span moments.

Option: Define negative moment percent

Beam: California Trenching and Shoring Manual 2011
Method described in CALTRANS California Trenching and Shoring Manual 2011, fixity point assumed
where simple rotational moment about lowest support is achieved.

Additional options for California Trenching Manual approach
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Dead Load Moments: MxDL= 0 k-ft, MyDL= O k-ft

Classify section flange for compact/noncampact status, Table B4.1

e 2t o 16.977
te
Ar=056 Estodl 13,487
fy

A greater than Ar flanges in compression classified as slender,

Classify flanges in flexure, Table 4.1, Item 1.
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e 4.1 RISREE 4.2 RLE kVal= E Anet /(R"2
BEtw & RoEs s "
HpsEE e ? BhRLE 10 e kVal= Equivalent spring
R e WE "
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23 ik
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4.1 BRI R
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K 4.1.1 1BEUS AL bR
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Drive EL Resist N ElL.Om o
KaH:g.;-IB KaH:g.SSS
KpH=8.743 KpH= 7
; SbslAsurl>=FR | =S m
F —_— =
gt=20 kN/m3
Fr=30deg
E= 15000 kPa
Eur=43000 kP2
Bl 4.1.2 Fefu R
ElL.Om Resi=t ELOm
— - - 0
o = emsT
pH= a
-5 Tl -0
F — —
gt=20 kN/m3
Fr=30deg
E= 15000 kPa
Eur=45000 kPa
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SABHOXEEE,  IRINECE MR -

. KRR £3
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Stage 0

Stage 1

Stage 2 »

Stage 3

StaEe 4

a4 I 3 4 T 2 4 I 2

[ I ] [ HE BRI ] [ HEI B |
i

K 4.1.6 ABbrEts
> M, EE-2ERS RIS E e R, e b2, % Enter
AL HUE W

Resist ELOm Drive
t - =
KaH=0.333 KaH=0.333
KpH=2 KpH=3
e ~
gt=20kN/m3 =
Fr=30 deg
E=15000 kPa
Eur=43000 kPz
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Drive ELOm Resist N
KaH=0.333 KaH=0.333 -
KpH=23 KpH=3
v -5 m
F =
gt=20 kN/m3
Fr=30deg
E= 15000 kP2
Eur=45000 kPa
Kl 4.1.8 f8HH [HE T A [H3H
4.2 BTEACI I ##
AR LETEAC IS INSCHE, i Jeile B SCE R . RS i S Le S I T vk
TH iR
Elp5

H ININGAT S (Bl — > S>> BT ) o BT AT DU TS, /e
Pl DL T ST A ERE .

+Ho IR S8 (Rl — > S>> R 328D o SCEE AT IR E A A5G .

ININARHE o AR R E AR R ORI ST . TR (I ZER DR AR I B A4 5)
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BN EEEMGESCET O, MAMSTRRTEEE, REfERaRAE .

B ERPR, BRIBART T MREERRETEME, EXEME EXE, REE
WAL I I B AT

LR EIE LG WHA R AR 169 www.cisec.cn




DeepEX2018 fi /' F- it

K 4.2.1 RS THIAT, ARCGCERKT SCEERRPTHE R . 52 TS LR D RIEAR —F

Dirive Resst Resist Drrive
HaH=0.333 KaH®0.333 3 33 ¢ KaH=[.333 KaHe [.333
KeH=3 KpH=3 ) HpH=3 KpH=3
&
7 4 s m -
m Sm
= BN len =
= 1
9 m
L = L
Wall 1 Right wall
Diapram Dispreaem
Thick: &0 cm, &L-D16. ER-DIETm Thick: 60em. &L-D16. ER-DIETm
FykRabers =430 MPs, Fok= 20MPe FykRabars =410 MPa, Fok=200Fa
Suppons: Beam snalysis Supports: Baam analysis
4.2.1 SFTEREPIE R
Drive 0% Resm Resay 05 prwve
T KaH=0.333 KaH=0232 5 32 =033 Kat=0.323
KeH=3 = z Hpi=3
- = - P =
7 am 368 m ~ .
= ST e, -
9 m
Walt Right wal
Diaphragm Diaghragm
Thick: €0 ¢m, EL-D16. ER-D1&1m Thick: 80cm, 6L-D16, ER-D161m
FykRebars =410 MPa. Fck=20MFa FykAebas =410 MPa, Fck=20MPa
Supports Beam analysis Supports- Beam analysis
4.2.2 WOERMIESS
Dirive Resst Resist Dirive
T KaH=0.2333 KeH=0333 1 37 m i HaH=0.333 | KaH=0.333
KpH=3 Eoklzl el Kpei=3
BEm
7 3.78 m ~7
——= A —
= —l—— i =
Sm
L sl i
Wall1 Right wal
Dizphragm b

Thick: 60 em, 6L-D16, 6R-D161m
FykRebars =410 MPa, Fek=20MFa

Suppoms: Beam aralysis

K 4.2.3 SCHEEERPIESS
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Thick: 80em, §L-D16, 6§ R-D1E1m
FykRehars =410 MPa, Fek=20MPa

Suppons. Beam analysis
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K 4.3.1 iR IR FIEHE CGE—2)

miB

=+ T+

Q.

LFERSTEE
LIBRETE
LEIEEEE
LRESEFTE
L3EsINE
EiE HesliaEe

ELOR Drive Resist
KaH=10.333 KaH=0.332
KpH=3 KpH=32
v -16.4ft
F
yi= 125 pef
ekt i
= Wall 1
rEur=2e=0.5 El S
DES: AZ 28, Sxor=48.36 in3/ft
Fy Shest =50 ksi
Cantilever: Freseanh
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EL Ot Drive Resist
KaH=10.333 KaH=10.333
KpH=3 KpH=3
" ean
F
yt= 123 pof
=30 dey L |
E=3D0 kst Wwall 1
rEur=3e=0.3 Stesl Sheats
DES: AZ 28, Seor= 4836 indfit
Fy'Shest =50 ksi
Cantilever: Freszanh
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(-48.52, 51.4) Bishop
Tension crack: Auto depth, filled with water
Circular surface x=-37.155m, y= 45.132m, R=21.386m
«F5=1.618 {Left exit pt: -52 631m, 25m)
(Right exit pt: -30m, 25m)
(-26.46, 35.78)
EL25m
El. 24 m
3.5 1 i oo
(-3D, 22)
14 m
4.41 BoRIEEIMm
Moment (kN-m/m)
-1000 500 -200 200 60D 1000
ELOm B34 kN-m/m 234 INm/m,
)
V1 (UND) 1
gt=20 kN/m3 85 3 kN-m/m |
Su=30kPa
-351.5 kN-r§/m ]
-10m - o
Wall1
V(UND) Diaphragm
gt=20 kN/m3 Thick: 90 em, & L-D25, 6 R-D25/1m
Su=30kPa FykRebars =412.8MPa, Fck=20.7TMPz
Supports: Tributary

IERREE TR AR AR

4.42 SAREFEIE]
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Shear (kN/m)
800 400 O 400 800
I | BR. KL P2l ' LI ' | B= B | l' | 37 PR B § I
ELOm A
m.iﬂwm 683 2¥N/m |
N
V1(UND)
iy e
-235 kN/m kN/m = e
-10m j -
gt=20kN/m3 Thick: 90 cm, 6L-D25, 6R-D251m
Su=30kPa FykRebars =413.8 MPz, Fok=20.7MPa
Supports: Tributary
4.4.3 SLARIfPEY 7
ELOm

210.4 kN/m

222 81 kN/m

182.55kN/m

Kl 444 ¥R S
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Deflection (cm)
-2 0 2
| T T T '| T T T '|
ELOm
. - o
V1 (UND.)
gr=20kN/m3
S kPa
0.02em
-10m —
0.31cm
Wall 1
V{UND.) '?:p::gn §L-D25, 5 R-D25/1
20kN/m3 ick: 50 cm, 6 L-D25, m
!&-F:-I}H'a FykRebars =413 8 MPa. Fek=20.TMPz
Suppons: Tributary
4.45 BERATE
ELOm ~ ~ R
.\_‘\\
\\\\—-‘-.——//./\
433 cm
V1(UND.)
gt=20 kN/m3
Su=30kPa
-10m -
Wall 1
V(UND.) Diaphragm
gt=20 kN/m3 Thick: 80cm, 6L-D25, 8R-D251m
Su=30kPa FykRebars =413 8 MPa, Fck=20.7MPz
Supports: Tributary
4.46 HERIIFF
LR HEE TREERHARA A 177

www.cisec.cn



DeepEX2018 fi /' F- it

Pressures (kPa)

-200 -150 -100 -50 0 30 100
I LI I LI | LILILEL | rrTT I LI I UL I
ELOm
o
V1 (UND.)
gt= 20 kN/m3
Su=30kPa
-10m y,
14:%:){ ‘%?a
180 kP2 100 kPa
Wall1
V(UND) Diasrrazm
gt=20kN/m3 Thick: 30 cm, €L-D25, 6R-D251m
Su=30kPa FykRebars =413.8 MPa, Fck=20.7MPa
Supports: Tributary
447 HRHAEET PR
Pressures Pressures
(kPa) (kPa)
-1000 100 -100 0 100
EL 100 m ) EL 100 m
ELS1m
F 75kPa 75kPa 5kPa 75kPa
Wall1 Rigl-:wa.ll
Diaphragm Diaphragm
Thick: 80 cm. §L-D16, 6R-D1&/1m Thick: 60cm, §L-D16, 6R-D1&/1m
FykRebars =410 MFa, Fck= 20MPa FykRabars = 410 MPa. Fok= 20MFa
Supports: Ba=m snslysis Supports: Beam anzlysis

K 4.48 KES

4.5 WEET GFTEHRSE)

B T 5E UG, BT B AT 45 R T LIS I ik 15 >> 305 1R 00>> 475 B B S A IR R
A e TEIRGEEEEARE UM, ATDOERRAE AR S W A B (B 45.1) o 7EANERR
AR, AU BRAREAE R A 2. AT L E s e s B A UH . Y
HE X5E G, ATLLLL WORD B{ PDF #% 2 1 b4 15
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HEd
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BSET. E
B SHERREE R
- SEENE il
- TR AT E
[~ Euilding Damage Summary
(aoeE | conssiz]  mwe
AR SR
Do not uze borders for sketches [ Tingk I 127% I BiEAh ]
ATEHIEE Vertical full - [ 3 | $iteassndl | fitwerasct |
K 4.5.1 A& RGBT X 35
" £3 3
ol AR5 E TS RS HR
EFaze model (not calculated) | [ i EEE i
o 2EEE 5

)

I
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i
E
SRR
3

L HIE
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~-Model coordinate tables
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i
D fAEEE R % i EEB'?FRME
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- ERHRIS R I
R SRR
2] _ [ 2%#E | 2F5EsE [ me |
.. Lagging results (estimate)
i AR
B bl SRR -
Do not use borders for sketches [ Tingk I 127% I BiEA ]
AR Vertical full - [ 5 | #itoasudl | Hiteorastt |

K 4.5.2 AR A i DX 42

mE | BE | Bwa |
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4.5.3 it i 2 X 48 DA B T Ay 42

4.6 BRI E (24D
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Wil || A
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Bx IERE X 77 156
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iR iR (GRPERS, xmloads)
°

PRI IR (Terzaghi) (WSS, Hwall)
°

F DB33/T1008-2014 ¥y /77% (WItEEE, m=2)
VRIEFRZIET, ST EAE (Poulos & Davis, 1974) , {4
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(. ez )
Superstructure e o Bab e 1 [508 [e =5 i
p BiifR
Eldg. 0 @ SrEw » o0
Building type [Concrete frame building v]
2. 44THIRST
Al xo ~58.45 ft  Grade Elawatill £t
Start Yo (30 £t @0
THEEE 30 £t AEEE 40 £t
3. HEHE
RS 3 BWMEEL 30 £t
T = EFHnFb 1 T EEH 10 £t
Tfy Basement 4. {ERIEE
Continmeus exterior W ERIEHE 4
TFI[EHERIEE 5

=l

Dlamage Assesment [Not performed
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L B [2E [3 g1 H (sds e & 2E
Superstructure L EERT BiifR
HAEIEEE ! £t @
TAEEE ! £t
FE 1 [T EHE
#gmmEme 1 BB
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=E 0.15 kef
Tfy Basement
Continmeus exterior
walls™ |
S]: Damage Assesment [Not performed '] [ ﬁi ] [ HR/% ]
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