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Proposed Design Approach
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Drained Shear Strengths




Fully Softened Strength, Pl Relationship




Fully Softened Strength, Wright et al. (2007)

EFF. NORMAL CLAY SIZE
STRESS (kPa) FRACTION (%)

50

100 <20

400

50

100

400

50
100

)
Qw
zLIJ
&
EQ

w
o0
m“--"
>
-0
= F
oS
=8
<E
Qo
Ty
mLL

» = Sample not ball-milled

I R T B B
120 160
LIQUID LIMIT (%)

o ... =553°-16.7°log,, (W, )—6°log,,




Pore Water

Pressures




FEM Analysis for Inundation
Flow




Pore Water Pressure Profile In
Retained Soll




Pore Water Pressure Profile In
Retained Soil
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Active Earth

Pressures




Calculated vs. Measured Active
Earth Pressures




Passive Earth
Pressures

(P-Y Curves)




Measured p-y Curves versus
p-y Model Curves




Initial Static Stiffness K, versus S,
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Curves fit to data from Table 14.1, Reese et al. (2006)




Group Effects




Group Reduction Factors (after TxDOT 2012)
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Effect of Reduction Factors

Horizontal Deflection, inches

© Calculated 18'
— — Stiff Clay, No Water, No Reduction
Stiff Clay, No Water, Excavation to Ground
Stiff Clay, No Water, Excavation to Ground, 0.6 Spacing Reduction
- = =Sand, Phi = 18 (or reduction factor 0.6 from phi = 24), Effective Weights
Sand, Phi = 24 (or reduction factor 0.64 from phi =30), Effective Weights
— - - Sand, Phi = 30, Effective Weight, No Reduction



Application of Group Reduction Factors
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Application of Group Reduction Factors




LPILE Analysis




Baseline Assumptions & Design
Parameters for LPILE Analysis

Parameter

Effective Unit Weight of Soil, y.

Earth Pressure Loading Above Excavation

Friction Angle of Foundation Soil

Foundation Soil p-y Curves

Non-Default Initial Stiffness, kpy

Cracking Moment, M,

Yielding Moment, M,

Uncracked Bending Stiffness, El

Cracked Bending Stiffness, El,

Shaft Diameter

Height of Retained Soil, H

Reinforcement

62.6 pcf
Fully Softened (¢ = 24) + Hydrostatic
24, 30, and 37 degrees
Sand (Reese)
375 Ib/in®
680 k-in.
3,200 k-in.
67 x 106 k-in?
18 x 106 k-in?
24 in.
162 in.

12 #7 bars (1.6% of gross area)




Calculated versus Measure Response




Calculated versus Measure Response

Deflection (inches)
1.5 2 2.5 3 3.5

Drained p-y Curve - ¢' = 37°

Undrained p-y Curve - TxDOT Design
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Drained p-y Curve - ¢' = 24°

O Measured Maximum
(6/3/2013)




Calculated versus Measure Response
(thermal “moment” applied at top)




PYWALL vs. LPILE




Design Examples

Manor Test Wall
&
US59 & Hazard St Wall




Manor Wall Redesign
Example




Manor Wall




Design Parameters

e Wall height = 13.5 feet
e Effective unit weight = 62.6 pcf

e Active loading: fully softened shear strength,

$’=24°, with water table at ground surface
behind wall

e Passive resistance: drained p-y curves with
¢’'=30°
e Design check for 0.01H wall deflection




As-built vs. Redesign

 As-Built (no water table behind wall)
— 24" shafts with 6” clear spacing
— Shaft length = 35’
— 12 #7 rebar

 Redesign (highest possible water table)

— 36" shafts with 0” clear spacing
— Shaft length = 50’
— 12 #9 rebar




LPILE Analysis for Redesign




Hazard Street Wall Design




Design Information

Existing shafts are
48 diameter with
18’ secant shafts

15" wall height
47.5’ shaft length
Average Pl = 40

Average Su= 3000
psf

Average Y=125 pcf

C-C SPACIMG 15
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Current TxDOT Design Practice




Active Loading

e Scenario #1

— 2 feet of Surcharge

— @’ = 26 degrees

— High Water Table (Depth = 0 feet)
e Scenario #2

— 2 feet of Surcharge

— @’ = 26 degrees

— Natural Water Table (Depth= 8 feet)
e Scenario #3

— 2 feet of surcharge

— @’ = 26 degrees

— No Water




Fully Softened Shear Strength




Passive Resistance

Sand p-y curves

K,y = 700 pci

Group Reduction Factor = 0.62

Neglect 1’ secant shafts

Water table surface at depth of excavation

Scenario #1
— Foundation @’ = 26 degrees

Scenario #2
— Foundation @’= 30 degrees




Selection of Kpy
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Group Reduction Factor (after TXxDOT 2012)

GRF =0.62




Applying Group Reduction Factor

Pult (Ibs/in)
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Applying Group Reduction Factor

Pult (Ibs/in)
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Existing Wall with Passive ¢’=26°




Existing Wall with Passive ¢’=30°




Re-Design of Hazard Street
Wall for Different Water

Tables




High Water Table with Passive ¢’=26°
4.5’ diameter secant shafts & shaft length of 57.5’




Natural Water Table with Passive ¢’'=26°
4’ diameter shafts with 1.5’ clear & shaft length of 52.5’




No Water with Passive ¢’'=26°
4’ diameter shafts with 2.5’ clear & shaft length of 52.5’




High Water Table with Passive ¢’=30°
4’ diameter secant shafts & shaft length of 57.5’




Natural Water Table with Passive ¢’=30°
4’ diameter shafts with 3’ clear & shaft length of 57.5’




No Water with Passive ¢’'=30°
4’ diameter shafts with 4’ clear & shaft length of 47.5’
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