%6 %5 5 W b2 N~ S\ Vol.6 No.5
2024 %9 H Journal of Ground Improvement Sep. 2024

DOL: 10.3785/j.is5n.2096-7195.2024.05.006
[FEiRfAR]

0

{EE T

XA AR AR
LA Rt

PR 712
(L RITHMRR BB A IR IE AT, #db 3R 4300105 2. EZR A4 TRE ARG, Wb I 430010)

OB A0 B AKCFR AR R S IR AR IR D) DIRR USRS B T AR AE B R R AT 7RIS . SR A IR R
M AR AR BB IER, XTI L, HhSER R AR R mIEE LN 10.32%, X415 3
BT AR, HIEA IR A IR iR 20 84%; 5 R AL 52 4 AR 9 3 L 1) b s ek 3 Jes it
R RINERT, [ 25 RS A S 4 AR KPR B A B R TP IR g, AT IR/ N A3 23 DT e (A RS
HUZ = T 434 i Hh 3 0 e e T i R NI FE Y 59.6% 0 AR SCHE HE IIFEL 3 3R 1 A TR AL & 37 T N B SR A5
SRR IR AR E AT E, B B N E A P Ak D N5 L AR U BT SR B 1R R, BRI TR 4 IR BN A SR 1
SPR LAERAS, BHIRW], WIS E 24 R E SRR IR 5 53.36%.

KRR KTPIGRIA S Gl RS WBRAE T Uik kiR e vk

hESHS: TU470 XRAFRIRES: A NERS: 2096-7195(2024)05-0469-06

Discussion on the issues in the design of horizontal reinforced composite
foundation

PENG Liangquan'?
(1. Changjiang Surveying, Planning, Design and Research Co., Ltd., Wuhan 430010, Hubei, China;

2. National Dam Safety Engineering Technology Research Center, Wuhan 430010, Hubei, China)

Abstract: This paper investigates the issues in the calculation of bearing capacity, settlement and stability of horizontal
reinforced composite foundation. The results show that considering the effects of horizontal and vertical tension of reinforcement,
the ultimate bearing capacity of the foundation increases by 10.32% for the soft soil foundation with bottom reinforcement, and
84% for the foundation with three layers of geotextile. Considering the beneficial effect of the vertical tension generated by the
reinforcement on reducing the additional stress of the foundation, and the beneficial effect of the horizontal tension generated by
the reinforcement on reducing the additional stress on the surface of the foundation to reduce the uneven settlement, the
settlement of the double-layer geotextile reinforced foundation decreases by 59.6% compared with that of the non-reinforced
foundation. The proposed pseudo-cohesive force analysis model abandons the conventional method which only unilaterally
consider the anti-sliding moment of the reinforcement material, but converts the reinforcement effect into the improvement of
the shear strength of the reinforced soil body, which can fully reflect the actual working state of the reinforced embankment.
Case studies indicate that the safety factor is 53.36% higher than that without considering pseudo-cohesive force.

Key words: horizontal reinforced composite foundation; pseudo-cohesive force; ultimate bearing capacity; settlement;

stability of reinforced embankment

]l

El

WES HEA: 2023-05-19
HEWH: EZRMA0HEHHHE (CX2022201-1) .
FRIE (1974—) , B, WREEN, 1, Emg TR, FENFREEIISE TR AT TE. E-mail: pengliangquan@cjwsjy.com.cn.

FACE A R, TR TR, 4
JEMEL AT R R G, NTHEARZ A
IRV 38 0 A 52 1l R S 4R A R A % ORI EL T, AR R B BRER . KIS AKX



470 oo

O 2024 9 H

TREPER T ZHNH. ERSFEHME, 7
AKSF N A M S ) N R TR B, X6 A 5% g AL 3
A A BRI R VE G T LRSS E,
FERIEURIANTmE: (1D FFIREE K
M I A PR AR R SR A, BAT RVE T SR A 1t
SR AR T A5 RN 55 R ek b 3 2 R ) A R
s, {H 5 B EG o5 SRR B, Bl T fE
RIS A PR v BE R R30% LA b, EE R TR AL
fEULE. BfERE 24, E£8 mENHRE LIl
+ bR T3 R RIS B, P24 B IR N
Wi, HEIEAM - 2275 BE e 1156 ({3 AD
H1UZ R PTH 3 T, 9200 kKN/m ) = 58 FE 4 1T
LN 515 GBRIEB) F4J2 % W B 4 o) (1) 6
gL TAAMYE, 4T HELZE - T A
T, =18kN/m, HAh3ZT, =83kN/m, MMHE
5L R 2143 kKN/m.o 0 A 487 5 32 AR RN IR = FE 32
BT 50%, BSIEBIEE T 15%0B, (2) /KPhnfhis
Bk E, 245 WERAEEERGMAR,
(E AR HEARBIEY (GB/T 50290—
2014) W i, 0T FH JR A 25 o ] 40 5k vy e B
B5UTREE R TR, n R IR A I T
FAGE MVEA-STEA S T EME. (3) %I
A J7 1453 BN W S5 AN RE 78 4 K E i A4
I o Hh AR A RIER, B, X
BR[61F8 H 7K s Ak - 356 e i 1) [ S )
BRSPS A% S 2 A R A — i R N 2% ~
5%, CHR[7-814RH, RPEfARcETHE, H%w
A RAE A N4%, T sEPr TRER I, SRR
B ERE S 1S B B e s, IR A RS SE R T
JEEMNL.2 mE11.3 mAE R REME B, e
P 23 b 2 B AS L n 9 % 3 R BB B 21,8 m, A
1E W PR BT 08 17,7 kN/mAS -+ A% M B 4
FEHLT b, 5542 b RS M ) 4 )2 A PR B 5 B
T, =108 kN/m , LL60 cmfr) "% [m] [A] 8F ¥ &, 7E1T
N6 mi, SR FH N A R T 2 A RN
0.463% I 2 BT 75 191,155,

Zx BRI, T KT S AR A R (1 R
1~ Uik MR, AT E A =48 51,
THHE RS SEhRE A ZROK, BHAS T K15
AT A i AR A N AR 8 o A SRR EaR3AS
), AR SCER A FE R, R S Bkt
BT, ARG 51 K, SEREHEE A AR
K & o

1 JnEsitt E&E
1.1 [B)§R

Xt TR N FE AR IR AR T P,
Jal ;e AN RN MR B s S AR R
Flsm, 5RIRMIEFAE

£ =cN, (M

K o, AHUEEERIAHDK BB AL, kPa; N, oA
L TSR T U R AR B TR R, B 5,14,

X (D BRI AE ST P, a2 A
T FEAHEK A& ST, BRI IR ), BAFEER
M EERIVER , SARAGAY 1 2 I 5 2 - b & (1) 4
PR AR 2 700110,

1.2 &)

FEHIE i B KT IG R A, — ORI
il N —EJE I N LAZERIEE 2 4l 2= T4W). K
P EWE 1 s, Bde b NEERERE: n A
WM AT E R 2 A — 2 A B AR Y BE
B oz, N n B BIERR RS LN
EHM A EKE.

b

i)

'y
N
&

1 KEEFMHEREE

Fig. 1 Horizontal reinforcement layout
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Fig. 2 Schematic diagram of reinforcement force analysis
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Fig. 3 Schematic diagram of foundation surface settlement
curve
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Fig. 4 Schematic diagram of reinforced foundation surface
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