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Model tests on supporting mechanism of soil nailing wall in silty
clay deep foundation

SHAN Ren-liang, ZHENG Yun, WEI Long-fei
(School of Mechanics and Civil Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract: Based on the similarity theory, the similitude ratio of model tests is confirmed, the similar materials are selected
according to the similitude ratio, and the physical model for soil nailing wall is established. The reasonable test system, loading
system and precipitation testing procedure are designed. The horizontal displacement of soil nailing wall top, axial force of soil
nails and earth pressure are tested and analyzed. The results show that the primary factor that affects the displacement of soil
nailing wall is the soil stress redistribution caused by pit excavation, and every excavation makes the horizontal displacement of
the wall top present stepped increases. The horizontal displacement reaches 2.3%. of excavation depth at the excavation and
supporting stage. The rainfall is an important factor of the horizontal displacement. If the loading on the top of the wall is not
very large, the horizontal displacement of the wall top increases with the growth of excavation depth. With the pit excavation
the lateral earth pressure of soil nailing wall first increases and then decreases but its overall trend is to increase. During the pit
excavation, the forces on soil nails develop from the end to the inside.
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Table 1 Parameters of prototype and model
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Fig. 1 Test model and filling compaction
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Fig. 2 Soil nailing model

1.4 MRS IT

BN R G EFE LA, L 7R 4T
AR TG o AT IR PR U AR = 4T
A, BRI A NARACKR SR . A LET KT A B
4 AN AL, S G B 2 T 4 A s D aURS i
B BE PR 4T B, 4 HEEAT T 8 AME e
16 N p o K )R R BN AR 2 4 R & i 7k,
JUATRSFN: B4 30 mm, J£ 7 mm, &FEHN 0~200
kPa, I 5AT B WL 3. AT RE RSP AS FK E AL
B FEN, 76 ET R R TR AT B A KT
IR
1.5 gk K& pEMITIZRHL

INECR R STHER I 1, NSRS IR 2
[HZ it T45 02 48 h J5 46, 18 7ERS THHER B i
BN 25 kg WREELACEYORSIIL, HERZ AT 7ERE 10
+ 2 FJgCE —H 100 cem X 100 cm, JEE AN 1.5 cm 4R
TEARBR, ANBEERS T 2% 10 cm, BRI IIBTEE 40 cm,
AR AT CAPRUE RS A4 Jte 0 ) 4 2 A 35 A A a8, WL 4.
FFERECN 500 kg, IFIAITE] R 9 30 min, FEH0 10 2.

f=3 (=3
o O§ @ o o o

e} :I:H
© hATHERR
o [e] @ ) e} ] o]
§r 2 » SR
8 (o) ] oN| ® ) e} [e] (o]
= T4P R
[e] ] o O u® o o [e]
T6WI i T7H R
LFLATHA prFasAm
. 1800 |
(a) JLTHE

mE A

1350

-
D1

D2 p3 py
1500 250 |

i 3500 B

(b) HEHE B mm
3 A I S E A0S E

Fig. 3 Elevation and section of model tests

mRX
TN
\ 2
\ 250
\
\
-

HIERDR 100

X

250

RFH#AL: mm

4 I RMERERRERE
Fig. 4 Loading and precipitation model
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Table 2 Soil parameters

wkE WE

BES NEEM

2 1% /(g em) /kPa )
1 10.98 1.788 47.42 32.904
2 17.16 1.776 47.88 29.337
3 13.01 1.737 53.52 32.661
4 17.78 1.766 28.64 33.775

¥IME 14.73 1.767 4437 32.170
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Fig. 6 Horizontal displacement curves of wall top
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Fig. 7 Horizontal displacement of top under loading
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