0% WA R SO B = O Vol.30 No.3
2008 4 3H Chinese Journal of Geotechnical Engineering Mar., 2008

ZEififard MeMEEEIEES T ENIHE

ERAT, ERE?

(1. FERASTE g e, IR 400074 20 SEPCACBRHIF BB iii it TRT, R 400067)

B OE. XA LR A PGS A T A A, B AR KB AT A AR L SR R 1 T

TRESEPER 3 £ 35T Coulomb 'I'H")'JI‘F'if;‘ff{JT!i/fiﬂ’ilii, FEX AT ER AL B4 T g5 i 4 r’|“~JJ\l11f\-‘f”’ﬁ

TR BEal 1, g5 IRIEBATA SIS, EF R R S AR GEV R — L YA R AR TR A B K R
AR 3 RS, 2 RS TR R ARG B B )'JEI’JH R THE T B AR AT 00N BEHE R A L

ﬁZ\ K5l — - S PR A R A A A 2 B0 O REUR RE . A5 AR OB I K R GEAT AR EE B, YRR AR

A B ARK RGN T AN TR — R ST B T G A IS A TR i ORI R R AT R 3L

KA. LRy BORESE, WYETERAE HEKRS T

FESZES: TU476.4 HEEFRIZAS: A XEHS: 1000 - 4548(2008)03 - 0372 - 07

fEE®E . ERA (1973- O, U5, HlBeE A, W, mIEEE, WA, BN AR R T B A PR A

WO R L AT N G e B DX i A5 20 2 B e Bk TR T I AF9E T4 . E-mail: wangjunjiehhu@163.com.

Active earth pressure induced by saturated subgrade under vehicle load
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Abstract: Ground water states in the subgrade of mountain highways in river environment are often affected by the
hydrological conditions of the river, so that the magnitude of active earth pressure acting on the retaining structure of the
subgrade should be affected by many factors such as the seepage condition of the ground water and vehicle loads. Based on the
basic assumptions of Coulomb’s theory, some simplifications on the structures of the subgrade and the retaining wall and
related applicable codes of China, three solutions for computing the active earth pressures of three different cases, in which the
retaining walls were provided with effective drainage systems along the soil-structure interface, effective drainage systems
along the base of the backfill of the subgrade, and noneffective drainage systems, respectively, were suggested. Various
influence factors on the coefficients of active earth pressures such as the effective internal friction angle and saturated unit
weight of the backfill of the subgrade, the soil/wall friction angle and the vehicle loads were investigated. It was emphasized
that in the design of the retaining structure of the subgrade, the effective drainage system placed along the base of the backfill of
the subgrade was better than that placed along the soil-structure interface, and that in order to keep the stability of the retaining
wall, the vehicles running on the mountain highways in river environment should be never allowed to be overloaded.
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Fig. 1 Steady water seepage for the case with drainage system
along soil-structure interface
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Fig. 2 Computation of active earth pressure for the case with

drainage system along soil-structure interface
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Fig. 3 Steady water seepage for the case with drainage system

along base of backfill
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Fig. 4 Computation of active earth pressure for the case with
drainage system along base of backfill
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Table 2 Comparison among various calculated results
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Fig. 5 Influence of internal friction angle of backfill on active
earth pressure coefficient
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coefficient
(4) ZE4r 3%

B 8 25t 1 i 3C 3 AP O 3280 s ) R B K
MR 2, K2 g=0.5, 6=973. EP
R, 3 R B 8 4 R A B G ey 3R B &
(38K I KA . B, X' =207, 30°F140° =F
T 4T R A E N 0.0 HERF 0.5 B, Ky 4
MK 44.0%, 41.0%F137.8% (LK 8 (a)), Kpiy
19 50.0% CILIE 8 (b)), Kaz 43 HIHEK 32.5%, 23.0%

F1103% (WL 8 (e)); & M 0.5 BAH 1.0 I,
Koy 235138 30.6%, 29.1%F1 27.4% (WL 8 (a));
Koo YK 33.3% (LK 8 (b)), Ky 2 WG K 24.5%,

18.7%H1 9.4% (WL 8 (¢)).
1.8 -

j —=—£=1.00
= 15 +€fﬂo;[5)
- —a— <=0,
ﬁ 12 AN —x—$=025
2 o)
F ool
£=05
031 s=073
0 | I L 1 ]
0 10 20 30 40 50
fARNBEBM O ()
18 (a)
o 15k —a—£=1.00
2 ——£=0.75
= N —o— =050
W 1.2 —%— =025
]ﬁ 09 F ——<=0
E 06
H 03+ £=0.5
d=013 :
ﬂ 1 1 1 1
0 10 20 30 40 50
BN BERM T (%)
b
18 (b)
—=—£=1.00
1.5 ——£=0.75
—e—5=0.50
- —w—£=025

—— <=0

EL RS PIES O
e
T

L 2=0.5
03 =013
00 1I0 20 30 40 50
AR B0 (°)
(e)

B 8 it 3 LIE 7 REAIFIE
Fig. 8 Influence of vehicle load on active earth pressure coefficient
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