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APPENDIX F
DERIVATION OF GENERAL WEDGE EQUATION FOR SINGLE
WEDGE ANALYSIS (EQUATION 3-23)
F-1. Effective horizontal earth force . Given the following driving wedge, an

equation for P __, the effective horizontal earth force, will be derived.

Summing forces normal to the slip plane yields,
HLsin a+U+N-Vcos a-H_sin a-P sin a -P,,sin a-Wcos a =0

R EE W

Solving for N’ vyields,
| . .
N -—(—I'LL+HR+PEE+PW) sin g - U+ (V+ W) cos g [F~1]

According to the Mohr-Coulomb failure criterion,
T = N' tan ¢ + cL {F-2]

Inserting Equation F-1 into Equation F-2 yields,

F-1
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T =[(-H; +Hg + Py + Py) sina - U + (V+W) cosa]tan¢ +cL

Setting the summation of forces parallel to the slip plane equal to zero
yields

HL cos 0+ Vsino+Wsina -H, cosoa~-P__ cosa-P_cosa-T=040 [F-3]

R EE W

Solving for T from Equation F-3 and substituting this expression into
Equation F-2 vyields,

(HL_HR_PEE_PV\)COS a+ (V+ W) sin a

+[(HL'HR'PEE_PV\)SIn a+ U - (V + W) cos a] tan @ - cL =0

Simplifying and solving for P EE yields,
(sin o - cos o tan ¢) U tan ¢ - cL
P = (V+ W - -
EE ( ) (cos o + sin a tan ¢) cos o + sin a tan ¢ + HL HR PW
(1 - cot o tan ¢) tan a U tan ¢ - cL
P = (V+W
EE ( ) (1 + tan o tan ¢) + (1 + tan o tan ¢) cos o
+ B - H - P [F-4]
F-2. Soil parameters . For a particular SMF , the corresponding factored
parameters ?y and cy can be inserted into Equation F-4 to yield
soll
(L -cot aotan @, tan «a Utan(p—cd_
Peg = (V + W) d + d
EE (1 + tan a tan (pd) (1 + tan a tan (pd) cos
+ HL - HR -P
F-3. Resisting wedge . The same procedure can be applied to a resisting wedge

to yield the following equation for P EE -

F-2
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(3 + tan @, cot a) tan «a Utan ¢ -cd_
P, = (W +V) d - d
EE (1 - tan ?y tan Q) cos a (1 - tan ?y tan Q)
- HL + HR - PW
If more than one driving or resisting wedge exists, the value of P EE will

equal the difference of the earth forces applied to the wedge.



