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FREE EARTH SUPPORT - GENERAL CASE

example in pag. 7.2-93 does

computing moments about a

nsiders PP/FS when

. COMPUTE PRESSURES BY METHODS CF FIGURES 2TO 7
PASSIVE PRESSURES FOR CLEAN COARSE GRAIN SOILS
INCLUDE WALL FRICTION (8).TABLE . FOR ACTIVE OR
PASSIVE PRESSURES IN ALLOTHER SOILTYPES,
IGNORE WALL FRICTION.

2. DEPTH OF PENETRATION REQUIRED : TAKE MOMENTS )
ABOUT POINT{&)AND SOLVE FOR D: Py £ +Py, - PD &
Fs =2 TO 3 FOR COARSE GRAINED SOILS
Fg=1.5TO 2 FOR FINE GRAINED SOILS

3. ANCHOR PULL : Ap =([Fa) + Paz ~ Pp/Fg d, d=ANCHOR SPACING

4. MAXIMUM BENDING MOMENT (MMaX.) IN SHEETING
COMPUTED BY THE FREE EARTH SUPPORT METHOD AND

\

APPLYING Pa),Paz,Pp/Fs AND Ap. FOR SHEETING iN SAND
APPLY MOMENT REDUCTIQN FOR FLEXIBILITY OF FIGLIRE IS,

5. INCRESE PENETRATION COMPUTED (D) BY 20%TO
ALLOW FOR DREDGING , SCOUR , ETC.

example in pag. 7.2-93 does
considers/ this approach for
computing AP

ACTIVE

PRESSURE

“~PASSIVE PRESSURE

PENETRATION IN COMPACT COARSE
GRAINED STRATUM

COMF'ACT COAl
GRAINED STRATUM

Py

ARSE

DESIGN STEPS |, 2, AND 3 SAME AS ABOVE
EARTH SUPPORT.

4, COMPUTE MAXIMUM BENDING MOMENT (Mmax ) IN
SHEETING BY FREE EARTH SUPPORT METHOD
APPLYING Fa,Pp/Fs AND Ap.

5. COMPUTE # ACCORDING TO FIGURE 19, IF £ 2 20, Mpggian
IS COMPUTED FOR THE SPAN B)(B) ASSUMING SIMPLE
SUPPORT AT POINT (B)

IF £ < 20 OBTAIN MOMENT REDUCTION FOR FLEXIBILITY
FROM FIGURE I9.

6. INCREASE PENETRATION COMPUTED (D) BY 20% TO

ALLOW FOR DREDGING , SCOUR, ETC.
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ROCK, HAl DPAN,ETC?
PENETRATION TO TOP OF HARD UNYIELDING STRATUM

l. COMPUTE PRESSURES AS ABOVE.
EXCEPT THAT PASSIVE PRESSURE DECREASES TO
ZERO AT TOP OF HARD STRATUM.

2. PENETRATION IN HARD STRATUM:
TAKE MOMENTS ABOUT POlNT@AND SOLVE FOR Pg:

PAZI 12 FS (162"‘13]
ESTlMATE IF REACTION Pg CAN BE PROVIDED BY
SHALLOW PENETRATION IN HARD STRATUM.

3. ANCHOR PULL: Ap:E:A_ £

4 MAXIMUM BENDING MOMENT IN SHEETING COMPUTED BY
APPLYING P, Pp AND Ap TO SPAN (B}C)ASSUMING
SIMPLE SUPPORT AT@ NG REDUCTION FOR FLEXIBILITY.

FIGURE I8

Design (riteria for Anchored Bulkhead (Free Earth Support)
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3’4 QL= 5,000 PLF

qq =300 PSF

5 g Py =!55 KIP
73 B 23 KSF .
¥ ) 110, mv) e L I T -1
= & % ¢, = 255 C}=I00PSF
A -
10.52 4 -_PH=2'75 KiP YT =115 PCF
] ' \ \ Ka (FROM FIGURE 3)=.41
5108" i P =104 KIP
! 24’ ACTIVE EARTH PRESSURE DIAGRAM
233 30" NET WATER PRESSURE DIAGRAM
¢ Pag ® 405 KIP
.24
VL& dd ELELd W ¢2= 35°,Cp=50PSF
\ Yr=130 PCF
" 14
Kp (FROM FIGURE 3 )=27
Pp =4326KIP |
S (FROM TABLE )= 14°
) 83

594  Kp (FROM FIGURE 5)=6.0

No PP/FS/? as suggested in

Pag 7.2-88

ACTIVE EARTH PRESSURE {SEE FIGURE 2}

INCLUDING UMIFORM SURCHARGE g

On=YZKy —2C [Ka

,crH =.30x.41-2x.10 4 =0

®), 0}z (.30+5x.115).41-2x 10 /AT = 23 KSF

©, 0} ={30+5x.115+19x 053).41-2x.10 fAT =.65 KSF

8'% =(,30+5x.115+19x.053},27-2x.05 27 : 46 KSF
O =46 +6x.068x.27= 57 KSF

®), 0y =46 +(6+14) x 068 x,27=.83 KSF

SAFETY FACTOR AGAINST TOE FAILURE :

TAKE MOMENTS ABOUT (&)
Fo - L MOMENTS OF PASSIVE FORCES
S ” T MOMENTS OF ACTIVE

. 4326x 333 7

1.55 x 0732 ¥5x6 +10.4x 1052 +4.05x 21.09+10.2x3].0
=281 325

ANCHOR PULL
ap =EPA _ZPD/FS

PRESSURE OF LINE LOAD SURCHARGE
[SEE FIGURE |1}
X _ -
m= X =g
PH=0.55 Q =055x5=275KIP

LOCATION OF RESULTANT:
R:=B0M = 60x30:=18"

2185 +275+10.4+4.05 +109 - 3328 212 37 KIPS

| |shouldn't this term be
negative?

MAXIMUM BENDING MOMENT IN SHEETING
POINT OF ZERO SHEAR: 2
12.37-1.56-2.75-45X ~022 x 5~ 20

X Z13.6'BELOW OQUTSIDE WATER LEVEL
Mygax 3155 x(5.7 +12.37%15.1-2.75 2 91

2
- 45x %-.oaax '-';—62 x4.52: 86.9 FT-KIPS

NET WATER PRESSURE
Ow = YwZ :0625x25=.16 KSF

MOMENT REDUCTION:
ASSUME: fg =27,000 P81, E=30,000,000 PSI
TRY ZP32,1=3857 IN4, §=383 N3

PASSIVE PRESSURE
Oy = YZ Kp +2C [Kp

©, 0y =0 +2x05 0 =.24KSF

®, 0y, =068 x14x60+2 x 0560 = 5.94 KSF

p =(FROM FIGURE 15 ) = “'“—?’4
_ (30xiz+axi)? IN2
© 730,000,000x3857 LB

MDESIGN

—— = - 8% M =.83x86.9:T2.1 FT-KIPS
MMmax DESIGN

fo = M _ 72.1x1000x12
i 36.3
TRY A SMALLER SECTION

=22,600PSI £ 27000

FIGURE 21
Example of Analysis of Anchored Bulkhead
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