%36 % 4 HA S TR Vol.36 No.4
2017 4 4 A Chinese Journal of Rock Mechanics and Engineering April, 2017

MBI - A L EAR BN e M B E R 74

kA, HAR®
(L. AR TAREERE (L R R SR BIA TS, i A 350002: 2. JHERY: HALAERE, T MR 210098)

THE: GUAUHE - 0 PR — R A Ll X B R A B T RE M B S S B AE M, O T YA B T AR
R, @ BANRE, JFE AT PRIOE, ST N B S RN A 45 7E 2 G PR IN S 8 B A o
BEATRTELAT 9T . SRR Bl T BRSBTS R R0 45 T, 7 2~10 kPa I INFF 3R T, Sl -
T R85 R LN BT 98/ 11%~40%,  THIAR (U R A2 B k) 50%~66%, HL Nt 2R, 98/ 1 BBk K s
B, B U 0 AR 1) = g 400 B o ] iy B S BARAE s ABUAREATE ) 2 i T Y BR R 446 SE N B, sEil 2~
10 kPa B s 8 S SR AT £ 25 56 L B B b it 25.9% ~40.3%, [ 1T 7 2 T2 S P 6 v S FBE (0 MR B AR Sy 6k
I E R A o B TSR AEIE T 3BT - i LR 00 Ak, IO LAE SEhr TR vh i B4R i 4
KB IR AN LR BREUME; BEd BEELRES; BUE AR

hESHES: P64 XHAFRIRES: A EYHRS: 1000 - 6915(2017)04 - 0987 - 10

Model test and numerical analysis of micropile-MSE wall
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Abstract: The micropile-mechanically stabilized earth(MSE) wall suitable for roadway construction in steep
terrain of mountainous areas is a new type of earth retaining structure. To validate its working mechanism and
effect, model tests and numerical simulation were conducted to study the multilevel surcharge induced static
response of MSE walls on slope before and after the micropile reinforcement. The results indicate that the
numerical method can simulate the model tests well. Under the surcharge loadings of 2 - 10 kPa, the measured
subsidence of micropile-MSE wall is reduced by 11% - 40% compared to that of unreinforced model, whereas the
wall deflection is reduced by 50% - 66%. The higher the surcharge loading, the larger the reduction is. The base
and lateral earth pressures are also decreased notably. The inclined micropiles in the micropile-MSE wall play a
more important role in the deformation control, which lead to a 25.9% - 40.3% higher bending moment in the
inclined piles than in the vertical piles under the surcharge loadings of 2 - 10 kPa. Therefore it is necessary to use
the micropiles of higher strength as the inclined reinforcement in the MSE wall. Thus, the reliability of the
micropile-MSE wall is verified preliminarily .
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Fig.1 View of Micropile-MSE wall
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(unit: m)

TR R BE AR B VAL K 3 em HIIETT TR, fE5
i A R FE S 25 em(WL I 2(b)) . SRR AR
T B B S R R A TR R R &, FE
B8 R A 22 2R 4L R TR A 7 ORAR B, X FE AT LA
KBS I B A5 R P — e A R A i A RS = £y
TINS5 o AHIX 5 SERRIAR G EESA L, 0 2
REAPTHISS, FHESEER.

IH TN S5 [ AR DX 2 S0 Mo L R ok
i 5 A1 B gy 2L BT 3), AT A i 5 20
I EAE T N, — REEATECN 1 kPa, R4
HEANPIJZAE, I RIERZHT NG 20 2 kPa, HE7p 4 5
ZonaR, HOKHERN 10 kPa.

s

‘3;’;

P i

(b) IfERD L F a3

W *

(a) FhibIEUsIH

S’ F

----- e
 AThLBEE
vt /
(c) BESWRMEAUAEERETARL,
UK £

()RR IE=AST vx 2Rl

K3 RE b RSB R L
Fig.3 Model conditions in the tests

BRI LN LA PR me B A TR A )
fid% PERRTAR IR MRS SR HER I A
[ STy H, EIREESARE 6 MEY
R, DERCHARN P ALRe s EARER ERE AN E
R, BRI RA T CRR (LI 3); 7EAE SRS 10 cm
WA Fr s INGUHE B AR, JFRHON SRR, (E BlH
TIERIME 4 DN S SR RS T, AR
RS, PR 00 J2= T U = g e ] v P2 (L 2(@)) A L 1
ANEIE A&, it 64, BRI E LR TT.



©990 . B TR

2017 4

22 REMHNEENBETESH

(1) I+ SEHE L

T - P8 Y B SR R 4R, AT
I b &%l RIS, RHE S EE N
16 kN/m®, BURIHIXTS ¥ 2.66, S/KE 0.32%, A
BIZ1 52 %03.1, sRfLBRLE 0.86, /LB 0.48,
WEERRf o 307 HIFERHZ L, E7KEN 12.5%,
N 20 kN/M®, SR TN 1.9 glem®, # i ér
IKEAN 13%, HBF I8 24 kPa, PIEEHES N 20° .

% F LS-DYNA 1115 Geologic Cap Model®> £
PAEISE - RO IS R AR 28T R . BB IZ B
WAVES Ly M B IRIALEL 0, AT L fRIAL g i 5
Drucker-Prager #7810, L1SE 811 2 NSRS HL o FI
O RFIXILBIYIRARE, RN RE S5 o Mo ]
52 41 Mohr-Coulomb I H (1555 11 ¢ Fpy JBE#
i1 o AR IR . KRAE RO 1R8I 4 1 A ) 2
Y, 2% 0T, H Wu M5 in 5 455 4 b4k
SHIETL, T AR EIEUE T E BT RR Y Geologic
Cap Model M EIZ%L, %k 1 iR,

(2) mirt

I R S SR A E N A, RN
0.2 mm. MR4EE RIZEM0 - grt gt bl s v
(RIRFFFC, PTG AT (1 R L8 o, = 31.24 MPa, 3
PERLE E = 254 MPa.

KA AR SR FF AR 6 98 T A AR SR ABERUR A s
G VIR E = 0, HHESHILE 2.

(3) MR

KHERE N 1 mm SR8k B VR AT, 5
SR AL, RS L TR b e ™
2[5 Jy 7500 kg/m®, HPERTE Yy 210 GPa, JHRALL
N 0.25, TEHUAE AL, H SR FH 2 st A 2R SR ASLAD

(4) B

PRI H SR A LB R SRR R, PR AR
2.9 GPa, JHKAEL 0.25, ¥ 1200 kg/m®, 23 C
IS B0 JE IR P 240 A 84.9 MPal™, WAt v St
RUVRIE 1 G WL B 8 A1 S o 0k B e PR R, R

PRI, 75 S AL r TP e T SR
3 MEEARRTEEREL

HUE TR 4, 5 s BT AR
(AR SR, TR R AR o 1 i 0 o 5 - 5 B A
Koy 7 R BRI . ORI ET T, AL
M EMAPEHETE, PURAE AR THL(LE 4);
T AR N I i LU A LB A R RS (L
K 5), JFENE S T A B ARG R, A
SRR PRI o JEE R SR — R R AN TG 22 ] AT A%
Ry ANt CAIAE 70 P BEE I BRI A% 22 57 4 45
RATECPEH R URE M, BRI o T 3 A
HE R I P o 8 L MR ol TR A A A T 3 G 5
EAARSS . Do G IEREEA .

A7 BRTTAR A 1) AR AR A SR T\ 4T 8 L
Ttk okl gy s ACR A 7Tkl o, JBEN 1
mm; AR R ITRI 7, RN 0.2 mm, AT
PRI EE TS A ST WL . AT RS, R
B ATBRITS I A, g BT A e BT
JE L2 RE LA, DTN A T L T, A
R IEMBLZ PR IE, GRS R

BRI AR S, A AT 2 A SR
EIARE LA R A AR E S, A ElIE L
TRAR AN B s 8. ARYEL I, A HLBIE SR
2 [ EE R D Ky 0,160, [EISE D+ 5 LB
22 ) B JEE R R Ky 0.5500, A e ke i T R 5 [ D
L2 (A EE R O 0.4717, i B B,
RS IPRLZ R Al o R MBS HLE 3.

4 HRWERSHERMAITEL S5

4.1 ¥EIIRTETME

TEHR Y 555 ] 32 A X 4 T 0 5 3 T AR Ak P A 0
SOLE 2, 3)RiEEUY LRI . BTnm
- [ S R A 3 o R i ) 4 AR

# 1 Geologic Cap Model /&4l Z%1
Table 1 Parameters of Geologic Cap Model for soil

W ol yshiEG WIUIEIE ARV . -1 Mz MWSH EEME Ry
A kP MP mpa RIS RIS i LRI
EE S gem® XkPa  GMPa  KMpa ¥R Ofradian fiiMPa Ty HW  DMPal ZMR  TikPa
B 0 0.166 7
EHCE 1600 0 10 0 eooupy (92307 O 0 1 00725 4 0
01140
Wi+t 2000 0 10 30 2255 0 1 00725 4 20

(c=24kPa) (¢ =20°)




F3E FHa4M

TR RO - I e R RS AN BB L A

* 991

R2 AT AR 2
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00

_01 -

E 02 —— 2 kPa
% —O— 4kPa
z 03 ~<- 6kPa
H ~7— 8kPa

—04 1 —— 10 kPa
_05 -
\V4
—06 L 1 1 ]
-1 0 1 2 3
i + [ Si/kPa
(a) SEIfE
0.0
—-0.1
—0.2
£
o
K —-03
=
_H
—04
—05
—06 1 1 1 ]
0 1 2 3 4
i + & F3/kPa

(b) BEULE

P12 B hner s T iR — s R a0 e £ 0
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additional load
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