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Larry Jones

Assistant State Structures Design Engineer
& State Geotechnical Engineer
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*LRFD Method Acceptable to FDOT
*Plans Requirements

*Anchored Sheet Pile Walls

*Design Method
*Plans Requirements
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Dredge —
t—4

l = K Backfill
b =
Active pressure -

I
N

— Simplified Method

Design of cantilever sheet piling in granular soils. (after Teng™)

Pile Buck, 1987
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FHWA NHI-07-071
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anced Factored

*Increase Embedment by 20%
*Determine Required Section Modulus (2):

Z2 M,/ OF, $=0.9 for flexure
* Determine Required Section Stiffness to limit
deflection
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y= 125 pcf
6=  33°
Ka= 0.29
Yo = 15
Pa
(14+D)/3
A
Kp=  3.39
¢p= 075

Factored P, = y, * 0.5 * (14+D)* * K, * y
Factored P, = @, * 0.5 *D” * K, *y
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psi)
in3/ft

S/ft Z/ft I/ft | Section
18.1 21.79 | 84.38 Pz 22
30.2 36.49 | 184.20 | PZ27
48.5 57.17 | 361.22 | PZ35
60.7 71.92 | 490.85 | PZ40
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psi)
in3/ft/ft

S/ft Z/ft I/ft | Section
18.1 21.79 | 84.38 Pz 22
30.2 36.49 | 184.20 | PZ27
48.5 57.17 | 361.22 | PZ35
60.7 7192 | 490.85 | PZ40
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: A=0.8inches
*PZ 40: A =0.6inches
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*Required Embedment = 20.1’ (33% deeper)
*Section for Flexure = PZ 27
*Section for Deflection = PZ 27

6/19/2012
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mbedments Much Deeper,

with Similar Sections

* Looked for Modification to AASHTO LRFD to
more cost effectively implement the LRFD
philosophy

* Design Bulletin C09-02 FDOT Procedure for
LRFD Design of Sheet Pile Walls, March 2009
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escribed in
C11.8.4.1] with load factors
of 1.0 and the appropriate resistance
factor from LRFD [11.6.2.3].

B. Determine the required sheet pile section
in accordance with LRFD [11.8.5], using
the normal load factors for each load case.
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inches.

en the supported roadway will be
paved or resurfaced after the wall deflects
the design horizontal deflection shall not
exceed 3 inches.
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ration with the
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e sheet pile
, comply with the tensile stress

limits in LRFD [5.9.4.2.2] and apply
the "severe corrosive conditions" to
walls with an Extremely Aggressive
environment classification.
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ponent

y
Aggressive

Moderately
Aggressive

Extremely
Aggressive

Cantilevered
Sheet Piles

0.045

0.090

0.135

*See Commentary for Table in SDG 3.5.3

6/19/2012
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*Unbonded Zone

*Tendon may be Bar or Strand
* Corrosion Protection
* Advantages & Disadvantages
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213 (H-Hy)

P s
-
_ TOTALLOAD _ _TotaLLoap
P omH KaTH P A3 He- 13 s
(a) Walls with one level (b) Walls with multiple levels
of ground anchors of ground anchors

Hy = Distance from ground surface to uppermost ground anchor
Hns1= Distance from base of excavation to lowermost ground anchor

Twi = Horizontal load in ground anchor i

o

= Reaction force o be resisted by subgrads (1., below base of excavation)
p = Maximum ordinate of diagram
TOTALLOAD = 065k, TH? FHWA NHI-07-071

2002 ) ) Earth Retaining Structures
) es‘,-yn Trainin q Figure 8-67. Apparent Earth Pressure Diagram for Sand.
Expo
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or for Base Reaction

se appropriate resistance factor for
passive earth pressure to compute
Embedment
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Tributary area method Hinge method
Ty = Load over length H, + H,/2 Ty Calculated from EMg =0
R = Load over length Hy/2 R = Total earth pressure - Ty

Figure 8-70. Calculation of Nominal Anchor Loads for One-Level Wall.

6/19/2012

15



2002

)esr:gn Training
EXpo

ve Longitudinal & Vertical Loads
* Resistance Factors vary w- Tendon Type
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* Construction Methods

* Consequence of Failure

*Size Bonded Zone or Dead Man

6/19/2012
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e Entire Passive Resistance Wedge
Behind Active Failure Wedge

2002

»esign Training
Expo

oads & Vertical
nent of Anchor Loads

6/19/2012
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alers, etc for Maximum
Anchor Spacing
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nchor Load (kpf)*
* Maximum Anchor Spacing
*Dead Man & Anchor Rod Details

6/19/2012
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