DEEP EXCAVATION

GEOTECHNICAL SOFTWARE Example 9: Pile Supported Abutment

& ENGINEERING

Example 9: Pile Supported Abutment
Limit Equilibrium — Slope Stability Analysis
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Example 9: Pile Supported Abutment

A. Soil Properties and Stratigraphy (Soil Layers)

www.deepexcavation.com

www.deepex.com

1. General Boring Information - Coordinates
L Mame Boring 1
i il
51 Coordinates X 6h 617 |k Y (0 ft
yi= 130 pcf The x coordinate controls where the boring is shown in your design
o= 10psf Each design section uses one boring (soil strata). You can uze a :lhu.:. L
¥=34ceg each :Esigr section.
ana SPT Data Option (Applies to Design Section)
SPT Record | Not assigned e Add edit SFT records
V¥ Pass same SPT log to boring (30 visualizations)
CPT Record Option (Applies to Design Section)

52 = ) : ﬁ
= 135 pef CPT Record | Mot assigned ~ Add edit CPT records
=200 psf
§'= 36 deg 2. Baring Layers - Layer Elevations

Top . )
Blev.ff) Soil Type QCR Ko Edit
Boring 1 10 51 | 0.4408 Edit
30 52 =] 0.412 Edit
. A

=20

F - Sand
S1 - Sand
S2 - Sand
A. General

4. Unit)\
¥ (130

Weights -

130

135

C. Blastoplastic
Density
pcf

10 34
200 36
D. Bond E. Adv.

¥ Bk 125

FEFE

5. Strength Parameters and Poisson Ratio
Crrained strength properties

c'(10

Live Web Presentations:

psf

Sales & Licensing:

& |34
Peak -

constant vol.

Elev.
(ft) (pcf) (psf) (deg)

800 0.4
1200 0.4
F. Piles

degrees

(for estimation)
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B. Abutment Section Properties

Wall Name
Height |18 ft MNew Gravity Wall Pile supported abutmert v
Base (12 ft 1. Reinforcement it 3 fi
F———k A
3 ft lze P1 Pz Rebar Sin)| MNo. Clear(in) | Ast{ing) = =
- T E T
3 - A B # ~|6 |1 3 0.2
¥ B C #  ~|6 |1 3 0.2
Heel Thick |3 ft v |C D 4 j 6 1 3 0.2
Toe width R ¥ D [E # ~|6 |1 3 0.2 . .
_ ¥ o|E F # ~|6 |1 3 0.2
Toe Thick |3 ft
VoF G # =6 |1 3 0.2
Heel width ft WV G H #4 ﬂ g 1 3 0.2
[ Use key WV |H A H4 | & 1 3 0.2
J * B C F th o
| Drain back face 3 f 3 fi
[ Use a rectangular cap at the == — 45
top K 3
12 fi
Abutment | 30 ft
width
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C. Foundation Piles Locations & Structural Section

Dimensions  Piles (Abutments)  Materal: Resute Descriptions

All coordinates are local to the abutment wall

Pile Local Angle from o
Mame = ¥ Length Rotation Horzortal Liree Edit File | ) -
; Section Drawing  Envelope
»  EI 12 30 0 90 0 Ed
Circular
P2 0 G 30 0 50 0 Edit -
9 n n ar Iy o Iy - K :
F3 - - = - -~ - Edit Mon-prestressed section ~
£ P4 0 G 30 0 50 0 Edit
- n - an . G . )
P5 0 12 30 0 50 0 Edit e % » i [3 ksi
- n n o n h L | E |
P& G <12 30 0 0 0 Edit Grade 6l " fy 60 =
P - n n q n ] gt p! ] Ed a2 -
- - ~ - i - it [~ Use GFRP rebars
Fa G 0 30 0 50 0 Edit
el sections - Hollow bars  Advanced Prestress Options » -
P35 B B 30 0 50 0 Edit Rei )
| — einforcement
F10 & 12 30 0 50 0 Edit Rebars u a

] Bars # 15 e M10
C|5 In | a -
Shear Reinforcement

Bars # #3 e

- . Opticns
sV|b Iu x: ¥ [ Use user defined reinforcement
Alqen in2 - —
cot@ =25
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1. Basic Z.Floors 3 Footings 4. Columns 5. Walls 6. Advanced

D. 3D Building Load

§ Bidg. 0 g e T 1. Superstructure floor loads
Live Load 0.05 ksf Thickness |0.5 ft
‘nfidth along X |- ft
ead Load 0.05 kst Material e
\Width along Y |2 ft
ft

Thickness |1
. Grade Beam Dimensions and

width along X Bx

Load 0.05 ksf Base Slab Thick|2

3. Floor Beam Dimensions and Options

\Width along X Bx |0 ft

Width along " By [ Use floor beams

* &= Building Wizard

. ~ Wwhidth alana o 0 f Certior Are= |
5. Wals Section Ares width along ' By Section Arez
o

1.Basic 2 Floors 3. Footings 4. Columns 6. Advanced

Superstructure Materia : n
- - — Material bl ens 0.15 C
. Hovicth 1. Building Mame 3. Use mat foundation for building Density e
Wvicith Bldg. 0 I¥ Show name . _— loors 3. Footings 4. Columns 5 Walls 6. Advanced
= — — [ Use mat foundation for building. ssement walls
i Building type | Concrete frame building e

W Building has exterior basement walls

2. Coordinates and Dimensions

Right Xo |8

‘wall thickness T |1

o
ft Grade Elevation 0

Grade

2. Extenior Superstrucure walls

Continuous exterior walls

Mumber of columns in X x4

Mumber of columns in Y x| 5

Damage Assesment | Not performed

3. Intenor Walls/Partitions
[v Building has interior walls/partitions

Wizl thickness T ft

oK Cancel Percent Open Space

T - Start Yo (30) |0 ft @ (0 deg - _—
I_FJ' | Iv Building has exterior walls above ground Calor Critical strains and type
i \nfidth along X axis| 30 ft \width along ¥ acis| 40 ft ., .
- 1- IFJH- —Il:hrs :{F‘I.‘.I et dong Y8 \wall function | Not defined ~ Select
3. Number of Floors
o . — ‘izl thickness T (1 ft  Density |0.15 kcf
Superstructure floors nFy3 Building Height H| 30 ft
7 (Xo, Yo) Percent Open Space |40
Vi Basameant Basement floors nFH 1 Basement depth HH 10 ft ;
X 4. Number of Columns ™ Use material Select I | I'-J:-rs|

Density |0.06
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Example 9: Pile Supported Abutment

E1. Analysis Settings & Design Codes

- Wall Friction: 50% of the soil friction

- Water Pressures: Simplified Flow

- Cantilever Method (LEM): Free Earth Method
- Soil Pressures: Active & Passive (All Stages)

sl ( 5=t
15t wall = Supports: Beam =
- Kakp &2
- i 5% Ka Kp |
S M Cantilever: Free-earth -

Clays:  Analysis: Wave Thrust Drive Pressures: Resist Pressures:
Default - Simple~ Forces | options ~ Active ~ Passive - m Beam: California Trenching and Shoring Manual 2011 -
Water behaviour Include Wall Friction Limit Equilibrium Methods (Current Stage)

Concrete Code Options

- Steel Code: AISC 360-16 Allowable 26:AC1 31819 v
-  Concrete Code: ACI 318-19

- Analysis Code: None (Service Conditions) TR

22:A15C 360-16 ALL. ~
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E2. Slope Stability Analysis Settings
Eldg. 0
. Slope Stability FS: :
Mononobe - Okabe Method

- Circular Slope Surface

CLE a 4 Use custom design
\LE -Q:" @ .':::LE approach
- [
Analysis || Failure Center Radius 15+
method ~ ' |cyrface | coordinates ~ search - T F

- A . ™0, -18)
G| XL Circular surface | [
Model - L "

20 i

Circular + active wedge o -
e

[N

Circular + passive wedge
Circular + active and passive wedges

Block type failure

i ECE

User specified surface

AUTO _
Rl Automatic search
Use a user specified starting surface for the auto search
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F. LEM Analysis Results

Bldg. 0

Bldg. 0

Shear [kft)

Moment (k-ft/ft)

—_— T T T T

Wall & Pile Moment Diagrams Wall & Pile Shear Dlagrams
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G. Slope Stability Analysis Results

Bldg. 0

(207, §].37) Morgenstem-Pric

FS=2637

Im
L

5l

52

Critical Slope Surface, Slope Stability Safety Factor & Slices
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Thank You!
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