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New analysis method of seismic active earth pressure
and its distribution on a retaining wall

ZHANG Guo-xiang
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: The seismic active earth pressure calculations problem with pseudo-static method is translated into non-seismic active
earth pressure calculations problem in this paper using the transform method with rotating calculation model of retaining wall.
Depend on the non-seismic active earth pressure formulations with differential layer method, the analytical formulas of resultant force
of seismic earth pressure, application position of resultant force and distribution of seismic earth pressure with differential layer
method are obtained directly, and the analytical solution of critical rupture angle by graphic method. The influencing factors
including horizontal and vertical seismic accelerations, batter angle of wall back, cohesion and external friction angle between filler
and back of retaining wall, equispaced overloading can be considered. The formulas can be used for seismic active earth pressure
calculations of cohesive soil or non-cohesive soil with common border condition. The rotating seismic angle method in this paper is
that the seismic active earth pressure calculation model with pseudo-static method is firstly rotated into static active earth pressure
calculation model, and the stress states of retaining wall and soil behind retaining wall are not changed, and then the seismic active
earth pressures with pseudo-static method are solved by the calculation methods of static active earth pressures. The deducing process
of seismic active earth pressure formulations with pseudo-static method is simplified and unified greatly by using the new method.
The seismic active earth pressure theory with pseudo-static method is perfected much more.
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Fig.1 Calculation model of retaining wall
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Fig.2 Calculation model of retaining wall after rotation

TINERE: p'g— pg(l—k,)/cosn , HLKM
W ¢ —q,=q,(1—k,)/cosn, q) NLEEES141F
N RAE AR T R

WL B LR RS, ERAEE R T
M EZ LR E AT SR, ISR
SRR LRI E AR X, AXHES
SO =D NN IR
3.3 LENISAREREp

p=mx " —myx—m, (5
o,
x=1—£¢0;
H

1-k -
m=n {pg( el A +é+q0};
cosn cosa l+a a

pg(l—k,)cos(a ) H
m,=n :
cosn cosa l+a

p— — '+ .
m, —n]; n,c'+nyc s

_cos(@-n+@)ry . 0 '
n = —cos(O +5) [2511’1(9 n)sin(a +1)

sin(B +1) +sin(@ —a —2n)cos(B +n)]|/ ,
[sin(@+@+B-a-n-5)+
cos(8+ @ +a +8)sin(f +1)|

Ty pg(l—k\%pg(l—k\)/cosn

cos(0 +@+a +8)-sin(S +1n)]

cos(@+ ) sin(@+p+a+9) )

a=1-n -
cos(0—n+ @) sin(@ + a)

= Sin(0+a)1/{sin(0+go+ﬁ—a—77—5)+

cos(0+@+a+0)sin(f+n)
[cospcos(a — B)sin(a + 6 — B)c —
cosScos(6 + B)sin(0 + ¢ + B)c']}

Rl ed RS

__b_pg(-k)cosi@a-p)H-h D

= (6)
(H —h)*

a cosn cosa l+a

D:H{% b pgl-k)cos@-p) H }
a cosn cosaa l+a

Rof: g, B L R ES R IR, g, =
G (1—k,)/cosry , gy BT L HHS A1
Mg =0, YiRRE

pen {pga—kv)hcos(a B,
cosn cosax (7)

bln P +q0}+nzc'—n3c

Mg =—10, PRk
pen {pga k) (H —h)cos(a - p), H

cosn cosa H-h "
(8
@+ Hoh +nyc' —nye
7, 9 H 2 3
WEZ4TH AC _FI 3N
R cos(a +n+0)cos(6+ ) sin(@—-1n)
- cos(0 —n + @) cos(ax — B) cos(0—n + @)
__sin(@+n) cos(@+p) ,
cos(0 —n + @) cos(a — ﬁ)v
9

izl (5) ~ (9 wl%n: fHICHEIER, H
KA —F, HELTREn . nyy nyy mys
b ANF. EAXHMES T, HEIN

mz\ m3\ a -~



523

GRIFRE: MR 2P R4 et g s ) S A1 1R 70 Wr ik 337

BEAGEE 1 PosiAe s, B2 2 H T Ul AR R G
A, Bk, A LRI AR, HES%
K1,

TR A, n g I gk ) R, R L
JEJI58P% p =0 (4R EORIGRBEIR T, SR K
PSR VG RBIN K (HEHTE ) FolBaEut
B, A OGRS CAT AH N R AR B 5
34 HEHREERAREGE

e, LERDAGIEN

_mH(1-k)pg cos(@=p)

E=[/—L_an -
2(1-a) cos” o cosn

% cosa

———(qom +bny) + 1 (an, —cny)
(1-a)cosa cosa

(100
Wk (100 XS HIE 2T, T8t

F 5 JrnRIE N

H?pg(l- -
popgi=k)cos@=p),  H_
2cosn cos” a cosa (1
(¢,K, —cK —=c'K")

o,

_sin(@ +a)cos(f —n + @) )
" cos(@+ B)sin(@+o+a+8)

K= cospcos(a — f3) )
cos(0 + B)sin(@ +p+a +3)

,  cos(0+op+a)
sin(@+¢+oa+9)

FER LA S E R R 2, W) i RA

J-H pz —my oy
, —_Ycosa  _2-a 3 2 g an
J'H P dh ml
% cosa 1—a

m,
+-24+my
2

Al
_3(b+2q,)n +3(2—a)(cn, —cny) + 2HK |
2(b+qy)n +2(1—a)(cn, —cny) + HK

a

(12)
1-a H
2—-a3
CcCos(aox —
;H;EP’ Km :nl(l_kv)ng
cosacosn

3.5 AEERE REHANKE KT

XTI IANZ BRI E A L, e B, 4
dE/dO = 0 ] KA S AN 24 Af S SRR 19 3230 1
FE Ay, AHIE S I R R 21 X TSR 1 T R
Sy, R 3 (RS, K As AR BN 156

R, R KRAE

w3 pis, 1 BAEBD 5K o —n f
FEAZ BRI T D; 1F BQ, 25 BA & (¢ +8) I
OB ; {EBT, W2 5K FLEn ks, & Co N
Sy HIAE BT INTELAS T Ry Se

B3 EFh SR A R R
Fig.3 Graphic method for critical rupture angle
of active earth pressure
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