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Example 10: Quay Wall - Block Type Caisson
Limit Equilibrium — Finite Element Analysis — Slope Stability Analysis
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Example 10: Quay Wall - Block Type Caisson

A. Soil Properties and Stratigraphy (Soil Layers)

52
yt= 140 pcf
c= 130 psf
§'=236 deg
E= 800 ksf
rEur=3e=04

Baring 1
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SPT Record | Mot assigned v Add edit SPT records
W Pass same SPT log to boring (30 visualizations)
CPT Record Option (Applies to Design Section)

CPT Record | Mot assigned o Add edit CPT records

2. Boring Layers - Layer Elevations

Top

Bev ff) Sail Type QOCR K Edit
b _F - 0.5 Ed
10 51 |1 0.4408..|  Edi
30 52 |1 0.412 Edit
- ~|

Live Web Presentations:
Sales & Licensing:

— Elev.
yt=125pc (ft) (pCf) (PSf) (dEE)
c=2 psf 0
1:.:3:-:5: F- Sand 1
_E_= :’E_: _f_ - . General Boring Information - Coordinates
51 N I Name | Boring 1 10  S1-Sand 130 5 34 500 0.4
=130 oo Coordinates X 65617 |k Y| ft
=130 pet e . -30 S2-Sand 135 150 36 800 0.4
o= 3 psf T|'=.-. coordinate controls where the boring is show
#'=34 deg ach design section uses one boring (soil strata). Yoo van use o wnEc Eom
E= 500 ksf cach design section A.Gereral C. Bastoplastic D.Bond E Adv. F.Pies
A0 SPT Data Option (Applies to Design Section) 4. Unit Weights - Density

¥ 130 Jpef ¥ pue 125 |pcf ¥y =86 |

5. Strength Parameters and Poisson Ratio
Drained strength properties

c'|§ psf > &g | degrees

Peak - constant vol. (for estimation)
F o~ |Omittec| degrees
£ pezk’ |Omittec| degrees
v [0.35
6. Permeability
Koo 0.0003280| flzec Kz |0.000328() fl=ec
8. At-rest coeflicients

KoNC|0.4408071 nOCR |05 Ko = KeNC * (OCR)"nOC
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B. Quay Wall - Block Type Caisson Section Properties

Dimensions  Materials Results  Descriptions

izl Name
Height |50 ft New Gravity Wall Gravity wall v
Base (4 ft 1. Reinforcemert 5T 307 ER
k * K 4
Top Whdth |30 ft Use P1 P2 Rebar Siny| MNa. Clear(in} | Ast{inZ) - _ -
Disizpee okt [g . EW> B [ <fs.[2 |3 2
¥ B C #9 ~||G.. |2 3 2
el Thick |5
Heel Thick |5 f ¥ lc o |m = 2 |3 2
Toe width ft v |D E o |6 |2 3 2
) ¥ |E F #3 |6 |2 3 2
Toe Thick |5 ft
W |F G #3 | 6. |2 3 2
reel wadih f ¥V 6 H #m 6.2 |3 2
[ Use key ¥ |H A #3 | G.. |2 3 2
[ Drain back face ft f
[~ Use a rectangular cap at the
top
* c *
ft ft
s L ale
[ |
[ 1
0 ft
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C. Wave Load Conditions & Mooring Loads
Wave Load Options
- Wave Pressures Method: Goda
- Critical Wave (CEM 2011): Tropical Depression | Mooring Loads

- Seaward: SainFlou as modified by McConnell Mooring load for operating conditions |6 o
Designmethod | Goda - Seaward | SainFou 25 modfied by McConnel Maooring load for extreme conditions (high waves) 4 klf
Design wave Hinc | Leidraad (2 2 Hs) v

Wil side to apply | Automatic v Mooring load for seismic conditions |3 klf

Wave is lower from water table (reduce press ~

. - Goda Method Parameters - _
wWave inclination to wall normal |0 deg 0.6 Bt 30 ft 5t

Aq Al

l l
Select from CEM 2011 Part Il Suggestions f l 1 1 {
A gl -

Significant wave height Hs |17.22

Wy
|

Options for structures protected by Rubble-Mounds

Significant incident wave height at toe of structure Hsi |17.22 Ignored w

Local wave heightH |11.43 [T Use uplift for seaward base action

I IQ

Avwerage of the heighest 1/3 of waves H1_3 [11.48 Use landward value for base pressures for seaward

= = =& # = =

action
Awerage of the heighest 1/10 of waves H1_10 [13.06 [ Use adjustment factor for low wave base pressure 45 ft 15 ft
IMpact waves LUomo | SIgnifican wave neight at toe) an
Hmo 114
Cuomo Factor Cr |1
Peak penod Tp |7 sec -
\wave peried associated with H1_3, T1_3 (7 sec
) . \wave length method | User defined ~
Awerage wave penied Tavg |6 sec .
— ;é Clg2a Tl
Local wave peried Tloc |7 sec R 100 f At [ 51t
; e ahe
Storm duration |6 Hours Pressure reductions for broken top 03 W
) oy A
Overtopping | Do not calculate overtopping ~ lgnored o 40 ft
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Example 10: Quay Wall - Block Type Caisson

lIN

D. Model in Construction Stag’es ‘

N

Stage 0: At-rest Conditions

Stage 1: Wall Installation & Backfill -
Operating Conditions

e

Stage 2: Low Wave Conditions
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Stage 3: Seismic Conditions
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E. Analysis Settings & Design Codes

- Wall Friction: 66% of the soil friction

- Water Pressures: Simplified Flow

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

j L M 552 15t wall - Supports: Beam -
w Ax Al % 5 Ka Kp
S oo

Cantilever: Free-earth =

Clays:  Analysis. Wave Thrust Drive Pressures: Resist Pressures:
Default - Hyd.- Forces | options~ Active - Passive - [u Beam: California Trenching and Shoring Manual 2011 -
Water behaviour Include Wall Friction Lirmit Equilibrium Methods (Current Stage)
Concrete Code Options

26:AC1 31819 W

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

. . . /| Include Seismic Loads B
- Se!sml.c Pressures: Adesign = 0.1g (Stage 3) | ascas0eall T gﬁ“ a.x,
- Seismic Pressures Method: Mononobe-Okabe —— Full Seismic Method:
az (U - |9 Options Mononobe-Okabe -
General - Accelerations Method
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F1. LEM Analysis Results

Moment [k-ft/ft)
-1400 -1200 - 1030 - s Ll 430 -200 0 200
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Pressures [ksf)
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=== Effective hor. soil pressures
=== Wazll Banding
Boring 1

Wall Moment Diagram & Soil Pressures - Operating Conditions
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F2. LEM AnalySIS Results

Moment [k-ft; /Tt
500 -3 400 300 -200
IIIIIIIII|IIII|IIII|IIII|IIII|IIII|
Pressures [ksf)
-4 -3 -2 -1 0 1 2z 3 4
I I I I I I I I I I I I I I | I I I I I I I | I I I I I I I I I I | I I I
o el T [ i .
F
51
L34, 1 k-feft
52
=== WWszll Bending
Wave pressures
Boring 1

Wall Moment Diagram & Wave Pressures - Low Wave Conditions
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F3. LEM Analysis Results

Moment [k-ft/ft)
800 500 400 200 D 200

Pressures (ksf)

-4 3 2 . 3 4
| I 1 I I I 1 I 1 I | 1 I I | I 1 I 1 I I I I 1 I I I |
= )
T kst
F
51
R Bl 351t
i Tkt
52
== Wazll Bending
== 5Seismic pressures
Boring 1

Wall Moment & Seismic Pressure Diagrams - Seismic Conditions
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G1. FEM Analysis Results

I

0 it if oo
; I
F
SL |
Lo T
0 BT 551 3 k-ftiTt ._.—-E =
i
52
=== Wazll Bending
Wall Displacement
=== 5eismic pressures
= Moment capacity
Armrime 1 1

Wall Moment & Displacement Diagrams - Operating Conditions
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G2. FEM Analysis Results

EL 10 ft I

=== Ieismic pressures

Generated FEM Mesh & Soil Displacement Shadings - Low Wave Conditions
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H. Slope Stabi lity Analysis Results

.
{2.25,90.3

<F$=2{015 (L extpr S0 e 100

T,

51

52

Boring 1

Critical Slope Surface (Circular) & Slope Stability Safety Factor
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Thank You!
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