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A. Soil Properties and Stratigraphy (Soil Layers)

"or Su ¢’ Eoed
(pcf) (psf) (deg) | (ksf)

F
=123 pef \_ EL Oft F - Sand 125 1500
t-=£:- deg 1. General Boring Information - Coordinates
. Mame Boring 1 -10 S1 - Sand 130 10 34 800 2400 0.4
Coordinates X 65617 R ¥ |0 ft
51 _ _
yt= 130 pof The x coordinate controls where the boring is shown in your desig 30 52 - Sand 135 200 36 1200 3200 0.4
; ;?5:; Each design section uses one boring (soil strata). You can use 8 s i v
each design section.
)1 - '
o SPT Data Option (&pplies to Design Section) A. General (. Blastoplastic D.Bond E. Adv. F.Piles
SPT Record | Not assigned w Add edit SPT records 4. Uit Weights - Density
V¥ Pass same SPT log to boring (30 visualizations) ¥y . 130 pcf r Bl 125 pcf ¥ = [67.6
. CPT Record Option (Applies to Design Section) 5. qtr=r“t|' Eranckss suPo=mEehn

\fT:;E?DSP{?ff CPT Record | Mot assigned - Add edit CPT records Drained strength properties
o= ps '
y=38ceg 2. Boring Layers - Layer Elevations c'(10 psf g |M degrees

To , , . :

Eei,:]-t] Soil Type OCR | Ko Edit Peak - constant vol. (for estimation)

» _ F || 0.5 Edit F =- degrees

Boring 1 10 51 | 04408 | Edt

3 52 =] 0.412 Edit ? peak =c degrees

: < v|0.35
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B. Wall Section Properties, Wall Position and Depth

General | Advanced features
1. wiall Name

Wall 1

2. Wwall Section Properties

' : WA
Section |'Wall 1 Edit tion data

Use gravity wall section

Equivalent wall Thickness: (1

3. Dimensions

Top EL. [ ft
Depth L 50 ft

!
|

ft a5

Bottom |-5(

- k
LIze custom passive Hev. K
| Wall is permeable

[ Include wall weight

b

ifall Coordinates

ft

4 30
4 3

xWal [ ft

Out-of-plane v 0

— — :
7. wall Nodes (Analysis Settings)

Mumber of Modes nD (0- 100

mit eguilibnem analvses use nD to dvide wall into smaller elements
BEE ireee Blach D] TA ac defined in tha "Anahreic Tab® in Hhe i £
BEF uses Mash DELTA as defined in the "Anz VSIS | 3D Im T ImEin ronm
=rd re~zlrulztes rl
Sl reCakcuiates nll
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Wall Section Drawing (Flan)

WALL: Dize

A. Wall Type

1. Concrete Section Type

X-Coordinate

Wall Type

Pile Diameter

Long. Reinforcement

Shear Reinforcement

D. Concrete-Rebar  F. Draw

Define custom

X=0
RC Secant Piles
2 ft
6 #7 Rebars
#4 Bars @ 6in Spacing
Grade 75 Rebars, 4 ksi Concrete
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Use more than one reinforcement sections reinforcement
- RN
- Fa I B Y
2. Section Dimensions \
D 24 in A 288 ir hox 1382 ind Recalculate box - slice analysis .. °‘||
Use alc butto e Ly
Eff. con N
—
3. Longitudinal Reinforcement (Tension - Compression) }—l
Top Rebars (left side) top Elevation view
N G Bars # #7 Top - = Shear reinfercement
Sy T
= |
4. Shear Reinforcement = J
D4
Bar# |14 = /6 Top view
Shear reinfercement
Shear reinforc spiral Metric Rebars D10 for 10mm Diam c
Treat wall as slab for shear capacity calculations (diaphragm walls only
—D—A
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C. Support Section Properties and Elevation

A.General B, Options  C. Results

1. Dimensions

1.1 Coordinates at W

D. Notes E. Envelope

Il 1.2 Lengths

-

X2 ft Lfree|25.474 ft
£l-4 ft
1.2 Angles
wl140.631 deg
Honzonial =
Spacing 13 ft

| Connect base to heelblock

0: Heelblock 1 w

2. Support Type and Structural Section Used

Structural Section | HP12¢74

Steel stnut section W el R
Change support type

www.deepexcavation.com

www.deepex.com

1.4 Prestress options

w Adjust Support

Presiress .
i Hor. Spacing
Apply ONLY to the stage: o
where support & activated for Installation Angle
1st time A. Type-Dimensions B, Advy
1. Name H
TEpeY Support Section
2. Section Type
o H Use a steel |-Section [HP 1274 [P
Apply section
. ; properties
- Edii " @ |se & pipe section
- D Use hollow sections
Steel material | 450 ~

Support Type

Elevation on Wall

v Model strut zection a= non-yielding (in nonlinear
analysis)

[ Edit strut properties manually

3 Section Dimensions - Mechanical Properties

D121 in A8 in"2 fy 50 ksi
bf 122 |in tflggr |in tw 0gps i
I ind | ind 2 ind
fas in3 (= in3 7 in3

Example 7: Secant Pile Wall Braced with Rakers
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Rakers
Z=-4ft
15 ft
40 deg
HP12x74 (H Beams)

Section Rotation ¥y ok

o
* Flat H ;x_ _x—Jf
" Vertical T Jr:w

k

|

] x
L2
Double member options

* Single member
" Double member

El23000 |ksi r in
k in ry|2 92 in
74 plf AR In
4 ind Cw inb
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D. Model in Construction Stages

i<
’

i<
1

i<

i<

Boring 1

Stage 1: Berm Excavation
[ s s | T~ [T T T
v N \:‘\\' N
Stage 2: Raker & Heelblock Installation Stage 3: Final Excavation
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E1. 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 (All Stages)

7 - l Kako Eﬁ“-‘-t wall - K Supports: Beam ~ -
AUTO o a

i . . 50 . . Cantilever: Free-earth~
Clays:  Analysis. Wave Thrust Drive Pressures: Resist Pressures: Advanced
Default - Simple~ Forces | options - Active ~ Passive - [ﬂ Beam: Blum's method - Options -
Water behaviour Include Wall Friction Limit Equilibriurn 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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E2. Additional FEM Analysis Settings & Tips

- Generated Mesh Density: Medium Edit Mesh Properties X

Mezsh Preferences

- Non-Linear Solver: Krylov Newton Method Level of Mesh: | Medium v

| Refine stage surfaces with additional points
- Hardening Soil Model: Exact Theoretical

FEM Analysis - Model Convergence Tips: Aralysis preferences
v" Always consider a small cohesion for frictional Non Linear Solver: | oy Newton -
soils

v Always use wall friction for all your walls 7 | g i otyes by imposang Ko condibons (grasily looding
v" Create a strict staging
v' Sometimes an initial stage with green field Hardening Soil Model Solution

conditions (nOt activated Wa“S) mlght be required Exact theoretical (slowermore difficult convergence) w

v Always assume realistic prestress values for the

anchors (if used)
Cancel Ok

www.deepexcavation.com Live Web Presentations: training@deepexcavation.com

www.deepex.com Sales & Licensing: sales@deepexcavation.com



mailto:training@deepexcavation.com
mailto:sales@deepexcavation.com
http://www.deepexcavation.com/
http://www.deepex.com/

DEEP EXCAVATION

GEOTECHNICAL SOFTWARE Example 7: Secant Pile Wall Braced with Rakers

& ENGINEERING

F. LEM Analysis Results

51

20 ft

52

=== Effective hor. soil pressures

= Wall Bending

Boring 1

Wall Moments, Support Reactions & Soil Pressures - Stage 4
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G. Non-Linear Analysis Results

Deflection (inch) ~_ Maoment [kftfft)
“_T-T“' - T T T | rl'l'rl'rl'l'l‘l'rrl’l’l‘rl’l’l‘l‘rl’l’l’l‘rrl’l’l"- - - .
NS
F L ELTH
]
P 4ft i
& T
& d=
O ft
] e 5 ft
51 a El -EI-"'.k
0.23 kify — 11.21 kIf
& 244 Kf
5.5 k-fift
30 f
et
52
= Wazll Bending
Wall Displacement
Boring 1

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

Deflection [inch) MMoment [k-ft/ft)
o 1 23 13 -3 ]

.
E 2 |
= -
o 4 T
~-T .
1
20 fi
g ft
51 P - '.-I:I-"'.K
0.33 kify — 11.21 kif
-3 & 2.95 Kif
30 ft
] e
52
=== Wall Bending
Wall Displacement
Goring 1

Wall Moments, Displacements & Support Reactions - Stage 5
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Thank You!
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