DEEP EXCAVATION

GEOTECHNICAL SOFTWARE Example 5: Top-Down Excavation

& ENGINEERING

Example 5: Top-Down Excavation with Concrete Slabs
Limit Equilibrium — Non-Linear Analysis
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Thick: 38 in, 2 L-Riebars #7, 2 R-Rebars #7711t Thick: 38in, 2 L-Rebars #7, 2 R-Rebars #7711 ft
Fy Rebars =75 ksi, Fo'=4ksi Fy'Rebars =75 ksi, Fe'=4ksi
Supports: Beam anslysis Supports: Beam anslysis
Wall 5=50% ¢ Wall &= 30% 4
Boring 1
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A. Soil Properties and Stratigraphy (Soil Layers)

"or Su ¢’ Eoed
\ b | (oot | (der) | G

F - Sand 125 1500
1. General Boring Information - Coordinates
Name |Boring 1 10 S1-Sand 130 10 34 800 2400 0.4
Coordinates X 65617 R Y (0 ft
51 - -
yi= 130 pcf The x coordinate contr :Is yhere the boring is shown in your desig 30 52 -Sand 135 200 36 1200 3200 0.4
o= 10psf Each design section uses one boring (soil strata). You can use 8 s i v
f=34deg each :Esigr section. )
o SPT Data Option (Applies to Design Section) A. General Blastoplastic D.Bond E.Adv. F. Piles
SPT Record Not assigned v||  Add edit SPT records 4. Unit Weights - Density
[+ Pass same SPT log to boring (30 visualizations) ¥y . 130 pcf Y pulk 125 pef ¥ ~ |67.6

CPT Record Option (Applies to Design Section)

5. Strength Param

52 r ; i = . .
=135 pof CPT Record | Mot assigned w Add edit CPT records Drained strength properties
=200 psf : '
$'=36 deg 2. Baring Layers - Layer Elevations |10 |:-3'|: g
To . ;
Eei.ﬂ] Sail Type OCR | Ko Edit Pegk -
Boring 1 10 51 | 04408 | Edt
3 52 =] 0.412 Edit ? peak
. =l v(0.35
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B. Wall Section Properties, Wall Position and Depth

General | Advanced features Wall Section Drawing (Plan) X-Coordinate X=0
1. wall Name
Wl 1 . =l Wall Type Concrete Diaphragm
2. Wall Section Properties Thickness 3 ft
Section |'Wall 1 " Edit section data . . : ;
Lse gravity wall section : - Long. Reinforcement 2 #7 Rebars (each SIdE)

Equivalent wall Thickness: ft

3. Dimensions

Shear Reinforcement #5 Bars @ 6in Spacing

A Wall Type D.Concrete-Rebar  F. Draw

I e ————— e —— .
Top EL. { ft P 1. Concrete Section Type Grade 75 Rebars, 4ksi Concrete -
Depth L | §{ f W Use more than one reinforcement sections reIntorCEment C left ree
L i LF & ¥ & ¥ & — i 4
o e e — | _
Bottom -5C ft o : J 2. Section Dimensions . : .
Use custom passive Elev. L2 A D|36 in Al432  in"2  bod 46656 ind Recalculate box - slice analysis LI B
Vel o __ Used with recate button and '] '
I_ fall 1= pErm ezble Bl12 T Eff. conc |25 %, forsecant piles = 8l
[ Include wall weight [ N—
1 10 nc ot - —= 3. Longitudinal Reinforcement (Tension - Compression) ’
A 5 oordinates r : ion vi
L gl L oordingie Top Rebars (left side) Ctop Elevation view
xWal ] ft Cut-of-plane v ft M2 Bars # 47 | =AsTop 1.2 in"“2 3 in Shearreinforcement
Sy T
7. Wwall Nodes (Analysis Settings) Bottom Rebars (Right Side) Chot
. Wua ooes (Ang SETTING g _ - _ L
Number of Nodes nD (- 100 N2 Bars# #7 | =AsBot 12  [in"2 : =
e i) bo divide wallinto smaller clenm ents 4 Shear Reinforcement = l
| uoeE L NIV v o { LB Sl TR ==
f.- -f?z_ _E.E__ ,E 735 GEHnECInIne Analysts 1D in then maintom Bari |45 ~| =A= (031 in"2 AT in sH 6 in ;;Flﬁm
SN recEicuiEles nu earreinforcement
Metric Rebars D10 for 10mm Diam ShI:J_ T
Treat wall as slab for shear capacity calculations (diaphragm walls only) — 1| 5
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C. Support Section Properties and Elevations

A General B Options C.Resutts D. MNotes E. Envelope First Slab Second Slab

1. Dimensions

11 Coordinates at WWall 1.3 Lengths Support Type 2 ft Concrete Slab 2 ft Concrete Slab
A ft Lfree 27 il Elevation on Wall Z=-1ft Z=-11ft
FAR f

e Hor. Spacing Continuous Continuous
- deg ) Long. Reinforcement 2 #9 Bars/ft of Slab (top and bottom)

Horizontal
Spacing 1 ft

Grade 60 Rebars, 3 ksi Concrete

Concrete Fc ksi L c' 3 ksi
E 3122 ksi
2 : Rebar Grade 60 ~| fy|g0 ksi
2. Support Type and Structural Section Used
Structural Section | 2 ft Color |
o Bottom
Include slab weight in vertical stress {r 4 Section Dimensians . i
D[24 in Alzgg  [In"2  bo13g24  [ind Load (0.3 ket
T | radar | ennths FHins . X
2. Unbraced Lengths Options B|1z in Recalculate Properties |
v Use user-defined unbraced lengths o : o 5. Longitudinal Slab Reinforcement
Vertical Unbraced Lergtl' LuV]1 _ [ Use bar spacing instead of number of bars
3. Slab Live Load Top Rebars Ciop
3. -2id B e T ) S = AT |7 = 5 in
0.6 ksf | Apply same load to all stages N2 Bars##3 v | =AsTop 2 iz 13
Bottom Rebars Chot
Change support type N> Bars#f9 v | =AsBot 2 in"2 3 o
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D. Model in Construction Stages
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Stage 0: At-rest Conditions Stage 1: Initial Excavation

Stage 2: Support Installation

~ e [ LT ] L 1T 1~ L1 LT ]
e — o an L T L 7 gy ?‘V . 7 e
Stage 3: Excavation Stage 4: Support Installation Stage 5: Excavation
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Example 5: Top-Down Excavation

E. Analysis Settings & Design Codes

- Wall Friction: 50% of the soil friction

- Water Pressures: Simplified Flow

- Cantilever Method (LEM): Free Earth Method

- Beam Analysis Method: Blum’s

- Soil Pressures: Active & Passive (Stages O to 3), FHWA Apparent (Stages 4 to 5)

. K Ko %151 wall = FHLAA EP Supports: Beam ~ E

Cantilever: Free-earth =

Clays:  Analysis: Wave Thrust Drive Pressures: Resist Pressures: Advanced

Default - Simple~ Forces | options - FHWA ~ Passive ~ [i Beam: Blum's method - Options ~

Water behaviour Include Wall Friction Lirnit Equilibrium Methods (Current Stage] Advanced
Concrete Code Options

- Steel Code: AISC 360-16 Allowable
- Concrete Code: ACI 318-19
- Analysis Code: None (Service Conditions)

26:AC1 31319 w

Steel Code Options

22:A15C 360-16 ALL. ~
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F1. LEM Analysis Results

hMoment Pressura Pressuras hMoment
= i14] (ks [ksf) [k-FtFE)
- -i0 0 10 =20 2 20 12 im0 1
\T [Trrprr1 [T [T
F E I ] E
) 003 =T O Tamgr TR =y ¥ 20 K& P
5.5 kR < — ARy e | > 5.3 k-
51
) El 221t o (
0835 kesf f 0.048 ksf 0048 ksf 0.832 ksf
0.5 ks 3B ks S8 ks E5B ks
S4iks 7705 ks 7. 705 ks 42 ks
8T8 ks 71381 ks 7381 ksi 0.588 ks
52
=== Effective hor. soil pressures
== Wazll Bending
Boring 1

Wall Moments, Support Reactions & Soil Pressures - Stage 5
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F2. LEM Analysis Results

Deflection Moment Moment Deflection
[inch) [k-Ft/Ft) [k-Ft/ft) [inch)
F I

L
__"--..,‘I‘-\J‘l

51 H

52

== Wall Bending

Wall Displacement

Boring 1

Wall Moments & Displacements, Support Reactions - Stage 5
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G. Non-Linear Analysis Results

Moment Pressures Pressures Moment
(k- /) [ksf) [kesfl = idiid!
-..::' a 3D -2 02 2 0z =00 30
rr’”‘ﬂm\ [T RAR paps rrrTrT
F EL Ot " ; il T ] El O it &
0.0 3 = 005 ki ¥ T
10t
103 o Haﬂi-ﬁ E 34 kiF é $ 10,8 k-ftift
11t
51 L _ _ )
2 AEFEELsT i Sl - £ FEE P
0 ft
25 ft
855 ks ulr TBo ks =
Wil 1 Wz
32 Dizphragm Dizphragm
Thick: 3% in, 2 L-Riebars £7, 2 R-Hebars 71 ft Thick: 35 L-Rebars £7, 2 R-Rebars £771 #t
FyRebsrs = T3 ksi, Fo'=4ks Fy'Rebers = T3 ksi, Fo'=4ks
W =30 P Wall 5= 30% @
=== Effective hor. soil pressures
m— Wall Bending
Boring 1

Wall Moments, Support Reactions & Soil Pressures - Stage 5
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H. FEM Analysis Results

Momeant Moment
[k-FtFt) [k-FtFE)
[TTTTTTTT] [TTTT]TT1IT]
i e = . = P
10ft

disp ux (in)

TR Y= TZR L .::-_:-5.3555"
11 ft / 004551
o . _ ¢ 002817

001042

000733

- 0.025077
- -0.042582

e -,

Wall

Dia £ Il

T higk: R-Rekard 771 ft o ind 2 L-Rebars ], 2 R-A s §7)

o= ] Fy" =TI ks, Fa=44si
0% Wall i

=== Wall Bending

N
Wall Moments, Generated Mesh & Soil Displacement Shadings - Stage 5
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Thank You!
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