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Model test research on construction effect of the multi-stage slope

SU Hang*?, ZHOU Hai-ging*, WU Song*
(1. Department of Civil Engineering, Logistical Engineering University, Chongging 401311, China;
2. The No.68612" Troop of PLA, Yinchuang, Ningxia 750000, China)

Abstract: According to the relative variable trend of slope displacement after its construction, this study declared the definitions of
the relaxation zone and pre-compression zone, which are collectively referred to as the influenced zone. The construction process of
the multi-stage slope was simulated through a large-scale model test. Meanwhile, the concept of the overlapping effect of influence
zone was proposed. If the excavation relaxation zones (or pre-compression zones) of lower slope overlapped with pre-compression
zones of the upper slope, it would produce relaxation (or reinforcement) effect on the soil and rock of the overlapped zone which
belongs to the upper slope. As a result, the force of retaining structure in the overlap zone was influenced. Furthermore, it is found
that the wider the overlapped region was, the stronger influence was. However, the overlapping phenomenon had no effect on
retaining structures outside the overlapped region. Therefore, the reason for the force change of retaining structure was essentially
caused by the overlapping effect in the influenced zone.
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Fig.1 Schematic of the prototype slope section (unit: m)
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Fig.2 Arrangement of measuring points in the model slope (unit: m)
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Table 1 Similarity relationship between prototype slope and model slope
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Table 3 The relationship between force and strain
of cable replacement materials

)1 %3 71 I3
kN /10° / kN /10°
02 330 07 1007
03 469 0.8 1140
04 602 0.9 1268
05 740 10 139%
0.6 875

25 RETEEEMTHR
K] 3 e KB AT AR R B MG N AR F L IRk
B TR DA R 552, B

RIS AE, A AR AR B & AR B 5 i 35 1
By5) e H B SR E T IAE 24 he PUighe. &KE
PR AT RV 2R A0 35 AE LU ) A G AH ()
B BYIFZ 5 S KR 5255 I LAE 5 Bt T
MRS, FEAEEKYE SR EIRTUKJerb A8 m
REAE S DAYl N 00 ER 43 T T 2 S AR TR 520
ot TG 4 120 350 T 539 6 0L

T 1 JFZ 3 il

T 2: FERAESRGENS 3 bt AT >, HIR
TN R o TR RGN 2 R TN 75 ) 2
0.5. 0.7. 0.8 kN;

T 3: FHHZ 2 HihH;

T 4: BHRNELRGEN 2 b3t AT, ik
FHr I R o A RN, X R BRI 7 ol 2
0.3. 0.4. 0.5. 0.8KkN;

T 5: SRR 1 GOlsadEAT 8, T
R R R, X AR R IR 3 ) A 0.34
0.4. 0.5. 0.8 kN;

TH 6: FHZ 1 il

(2) ZWERIAE Fy (b) ERIRBI KL (0) KRR

S

(dl) BRI B (e) suild LR R

(9) IREALTY

3 PRI
Fig.3 Model producing process

() ATLIFse



58 T A ZYONI0R T RN R IR 7T 2265

PRI P IR R G 2 i S R X
1%, Wik 4 fios. B 4(a)y DH3816 A5, F kil
& 8 IR A KT AT PR, S g s
A ERESRYE, & 60 MSL&EO; B 4b)N
DH3818-2 A5, AR 14 ME RIS, F
FIRELHE, & 20 NP X R NHAAGEET
PR, KUK 6 F 5 ANMAR R, Bk, BT
6 Bk FEfR, A, EEFEAF L WS 3. 7, M2
AW A 1y 2, FF 3 AU 1. 2, AF S RIS 1, FF
7T 1. 3, FF 8 UM AL 7o RAR F ARG AT
T FRUH) 3 [0 8 2% 52 080 BT S 3501

(a) DH3816 (b) DH3818-2

B4 % RESMENR

Fig.4 Multiple-points static strain testing instrument
3 AL TR X I E

3.1 3 ZUABIATXMBUEX

3 AN T s R 5 FoR. 3T
ZHRISCAS, RN R A TR, KR
AR B - A [ A R s 2 TG 1 AR [0 7 [ 4D JBE
77, DRI AE AN 30075 1 7 2t AR AR [+

B

Bl 2R

CmEr
B 5 3ZatIdE

Fig.5 The construction process of the third slope
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Fig.6 The axial force of the wholly grouted anchor
in the first condition
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Table 4 The location of mutated axial force of the wholly

grouted anchor after the third slope construction (unit: m)
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Fig.8 The influenced zones after the third slope
construction
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Table 5 The location of mutated axial force of the wholly
grouted anchor after the secondary slope construction (unit: m)
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Fig.9 The influenced zones after the secondary slope
construction
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construction
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Fig.12 The overlap of influenced zones after the secondary
slope construction
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Table 10 Axial force increments of cables of the secondary
slope after the fifth condition

TR F, HREN IR AR /N
/KN BT Y B
300 0 0 -710
400 0 0 -1420
500 0 0 -2130
800 0 0 -4 260
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Table 11  Axial force increments of cables after the sixth

condition
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T 1420
b5 2840
b 5 680
1 Gl 2= 12 780
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Fig.13 The overlap of influenced zones after the primary slope construction
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