$44% oW " L T #M ¥ Vol.44 No.9
2022 4F 9 H Chinese Journal of Geotechnical Engineering Sep. 2022

DOI: 10.11779/CJGE202209019

TAMNATHAEER TR LTI MR

%A, ZOBS, EET, = &, a B
(1. FERZEEAR TSR, W Kb 410075 2. RBHEZEEGERAR, Wb ®i 430030)

O S LR S SRR AT i Rk, R TR AW B AR S iz AT R B B . ok, T
B+ TR IETEREIE R E, THR T — RIVKIBIMB SRR, BT 7KK SRBABIRNE R 5 o0 + T2
YO IEPERERISENA, A53 T iSRRI RE p LIRS R 3R SN B IR TR RO EE AP A . FE, b S DB J R b =
BEAT T ENGK, PP T E TR BEY BGS SR I B AR SREE SR R . FHAG REROERT /A K PR IRREAT T
B, R T ORI SRR R AR R - T OSSR T N AR IRMC. &5, TFR
T T E A FUB I o B 2 BT A PTZERT B ik, B0AIE 1 AWl I s R AT R IU . Wt TR g

N ER AT AL AN R H 5458 At
KA. REER L AW AORE: SRR, EIRIE D)

hESHES: TU432 XHEEFRIRES: A XEHS: 1000 - 4548(2022)09 - 1733 - 08
{EE@IT: 5 F(1979— ), 5, i, #9%, FENFE T TR BEEMEHT TAE . E-mail: zhang-sheng@csu.edu.cn.

Experimental evaluation of performance of compaction-grouted soil
nails using geotextile

ZHANG Sheng], PENG Rui’, YE Xin—yu], LI Yu', LIU Wei'

(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2.Wuhan Metro Operation Co., Ltd., Wuhan 430030, China)
Abstract: A new idea that adopts a geotextile instead of a latex membrane to improve the performance of a pressure-grouted
soil nail is proposed. First, based on the self-developed device for testing filtration performance of the geotextile, a series of
cement slurry filtration tests are carried out to study the influences of the water-cement ratio, slurry volume and grouting
pressure on its filtration performance. The variations in the filtration time and water-cement ratio under the changes in the
aforementioned influencing factors during pressure grouting are obtained. Second, a series of penetration tests on the
surrounding sands before and after filtration tests are conducted, and the strength improvement due to the infiltration of
cohesive substances from grout slurry is subsequently evaluated. Third, the uniaxial compression tests are carried out on the
cement blocks before and after the filtration tests, and it is found that the strength of the grout bulb (cement block) largely
increases because the water-cement ratio in the grout bulb is significantly reduced during the filtration of the geotextile. Finally,
two series of pull-out tests on the compaction-grouted soil nails with a geotextile and a latex membrane are carried out to verify
the superiority of improving the compaction-grouted soil nails by the geotextile. This study is helpful for the optimization and
application of the compaction-grouted soil nails by using the geotextile.
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Fig. 1 Function mechanism of compaction-grouted soil nails

HAT, - TZWAE b TR SRz 0, 1R i
TR, LW TR R SOR R T AR, 3
FTAE A, T ZWrRT LOln ] - A 1T 2 e A 3 P,
WERE, TEWRE e K IRV iS5 G TR
PIEAT K, ATAE I 5 T AL BEUOL, g AN A5 e AT
TR - L TATEE RS LI, 25 R 3L, 4
KRN S 5 P B R, HAC AR 5 R
H B T IFP SRR AT Ok o SR AT 1B RE LI
B, W T RIERCR 5 LW ERUK IR LRI R R
JRE IR AT 5 AN 5 Bl X i) A Ao 8238 T = TR Y
RS, 73T T AR AR SO RE A RE I «
REFEIE T — PR R AR TR A T
Vil Eid i . REEIEAT T - T B RS IR 1 1)
BiERR, w7 ETAW S L EE R T ZENL
o FEIMEEUOHEAT T FESRE T T - £ RE
RGMBE R, S5 T B RLAR AR AT S g
RGVEREIIFEN o

g LRTIR,  HATERA - TR AT 3 B R A
GG AL BA AN [F] 78 EAR R RS IRIERER -
R IR SCHR 1 ORI A B SRS HE I B S s TR B A L Y
R0, EAHT TR H AR KIS S8 A FExd
S AR R, BT IR SCERIT SEVE . R
T TR SRR LTS & — MEST R
123

ARSCE ST T 7K PE S 158 AVAH 5G 55 P 1K
HEIT, 193] 7KK RIBARBIRNE IR B IT520
= TR S g A RE DL S T/ i Bl A A iR 2 AR
W, S, I PN LehikiAse, BEHRIIE T
Tk R AT IR . SRR FEA
AURE g = TGt e B % T 080 B 5 A,
WRE AL HE R TR B AR (S E 4K

1 MR BERMAR

1.1 RIEM R
KR PO42.5 /K, HAHKSHNE 1. £
TR LT R RIARZUE - TAG, AR SHN
® 2. WHE (SP), MRS 3, KL
e 2 .
R 1 KENHEXSH
Table 1 Related parameters of cement

MK 4IfE (45 HERMER O Bek wisE &

ZH um) /% /(m*kg') E/% /min  /min

. 10.8 33.5 3.54 178 228

R2 T TRYHEXESH

Table 2 Related parameters of geotextile
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Table 3 Related parameters of sand
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Fig. 2 Grain-size distribution curve of sand
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Fig. 3 Test device for filtration performance of geotextile
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Fig. 4 Test device for penetration
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Table 4 Test schemes for filtration

Al KK KA JERE WIRTEE YIRS
iSES kb /103 m¥)  JikPa  /(grem?)  KFE/Y%

0.4
0.5
KK 4 200 1.460 0
0.6
0.7
2
o 3
HARTR
. 0.5 4 200 1.460 0
/(1073-m?)
5
6
100
200
EHKES
4 300 1.460 0
/kPa
400
500

#=5 MBRNREHR
Table 5 Test schemes for small-scale penetration
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Fig. 5 Variation of water-cement ratio with time under different
initial water-cement ratios
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Fig. 6 Filter cakes with and without geotextile
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Fig. 7 Variation of penetration stress with depth under different

water-cement ratios
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Fig. 8 Variation of penetration stress with water-cement ratio
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Fig. 9 Variation of water-cement ratio with time under different
slurry volumes
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Fig. 10 Variation of penetration stress with depth under different

slurry volumes
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Fig. 11 Variation of penetration stress with slurry volume
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Fig. 12 Variation of water-cement ratio with time under different

grouting pressures
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