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Experimental study on effect of pressure grouting parameters on
bearing capacity behavior of soil nailings

ZHANG Guang-xing, GUAN Lin-bo
(Department of Civil Engineering, Tongji Zhejiang College, Jiaxing 314051, China)

Abstract: Based on the soil-nailing tensile experiments under different pressure grouting parameters, the effect of grouting
parameters such as grouting amount and water-cement ratio on bearing capacity of soil nailings with different lengths is
analyzed. The results show that, in the experimental range, under the same quantity of grouting, the ultimate tensile strength of
soil nailings increases with the decreasing water-cement ratio. Specifically speaking, for the short soil nailings with higher
grouting quantity in unit length, the higher the grouting quantity is, the lower the effect of water-cement ratio on the change rate
of the ultimate tension is. On the contrary, for the long soil nailings with lower grouting quantity in unit length, the effect of
water-cement ratio on the change rate of the ultimate tension is larger while the quantity of grouting is higher. Meanwhile,
under the same water-cement ratio, the maximum tensile strength of soil nailings increases with the quantity of grouting
increases. Here, for the short soil nailings with higher grouting quantity in unit length, the higher the water-cement ratio is, the
larger the effect of grouting quantity on the change rate of the ultimate tension is. Conversely, for the long soil nailings with
lower grouting quantity in unit length, the higher the water-cement ratio is, however, the lower the effect of grouting quantity
on the change rate of the ultimate tension is.

Key words: soil-nailing wall; pressure grouting; bearing capacity behavior; tensile experiment

3 = R, TP SR AN AT B b AL
AT RS AR AR R — e KR s i TEAUKIEIE, AR RIS 15T 5 LAk () i R )

Hy, SRPU S AR I s T AL E AT, I PRALETT
T At

E€WB: LA EE TR %) (Y201330102)

f b ATRE SRR, K HUR R AT R h 3 L 01807 28

FERR S AR, DR, X LAT A2 bk
EWEE. A LERER BT, ERE. R
U/ NS IR G T R AR L EX N 4



490 a5 oE L OB ¥

2014 4F

Wiy, (R A Ah A IR BRI M A BT o)
BEXS TR T LB 2 ramE s, AT, o
Fed 3 AT SR 2 HO0 4T %2 0 PEAR 52 0 7 18T RO
UL LA

Pk, B R RS N AT g
Pikse, AR AT AFNERE . AFERK
IKIEE LA AT (052 ) PEARBEAT TXFEE, PRl
M TANF AT R BE PR R RIBUKK AR S
OO AT S IIVEARIRE W . ) A4 R AT LU [ 2
TATHL L B RIS %

1 REAE

H T WA A I R S HO0 5T 52 1R 52
Wi, ZEFNAN FHC BE AR A AT HEAT T 3450, ik
B EAENE L, LESEE 1, L LATRAE
BEARFLIGAN A, AN B4R 24 mm, HAT K HIECH
4mAl 8 mMAl, FIANLEEENKERR, HHS
BUKKLHBCA 1003 F11:0.7 4L, FRES
SR TE N K R 20 kg AT 25 kg 4L, V1350
A U SR R RS P AL . TSRS 30 R, Sk
St 10 M EATHERT T B PP TRaR G, 406 L 4T
BN 2 Fios.

x1 LEMSH

Table 1 Parameters of soil layers
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Table 2 Experimental schemes of grouting soil-nailings
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Table 3 Parameters and tensile test results of grouting soil-nailings
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Fig. 1 Load - displacement curves of test soil-nailings No. 1, 3
and 7
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Fig. 2 Load - displacement curves of test soil-nailings No. 1, 5

and 9
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Table 4 Parameters and tensile test results of grouting soil-nailings
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Fig. 3 Load - displacement curves of test soil-nailings No. 2, 4

and 8
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Fig. 4 Load - displacement curves of test soil-nailings No. 2, 6

and 10
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Table 5 Parameters and tensile test results of grouting soil-nailings
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Fig. 5 Load - displacement curves of test soil-nailings No. 1, 3

and 5
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Fig. 6 Load - displacement curves of test soil-nailings No. 1, 7
and 9
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Table 6 Parameters and tensile test results of grouting soil-nailings
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Fig. 7 Load - displacement curves of test soil-nailings No. 2, 4
and 6
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Fig. 8 Load - displacement curves of test soil-nailings No. 2, 8

and 10

MIAREGE 5 BT LA 2], SR 8 m KM 4Tmra 7
M TR AL, FEar 8B/ N I 2 AR A,
BEAE TR, BB EOEWIE O, AT
AR, FREPOERE R, AT R AR

12 AT CRYESR) WRPTH 8 22.1 kN,
AR AR A 15.87 mm; "4 14T G 20 ke)
WBR BRI 30.5 kN, XK A7 K 15.42 mm;
6 AT (JESAE 25 ke) WBRPURL S0 33.1 kN, X
PO g 18.34 mm. 1] LLF FIVE S & 20 kg (174 1=
ET (PR SR BT s B LU AR VER IR T 38.0%, K HE
25 kg (176 AT AR BRAT A ot B AR R S K T
49.8%.

2 AT CRYESR) WRBTH 8 22.1 kN,
SR AR A 15.87 mm; 8 14T (S 20 ke)
WBR BRI 33.3 kN, XK A7 K 17.66 mm;
10 14T GEFR 25 kg) WRHTI /10 39.4 kN, Xt
AR AR R 15.82 mm. T LA BIVESRK & 20 kg (178
TET AR BR BT hr o LU ARIE RN R T 50.7%, ¥
525 ke (10710 4T 1R PR BT 3 5 FLATE SR 1K T
78.3%.

MPHALIRGG 25 T LUE A R OK IR G+
BT R PR B o i 58 B A v S o TR KT K, /KR L
N, BRI B AKBUK K 10 0.3 R L
BT, MM 20 kg H9K3) 25 kg Iy, WRBRBLRIR
JERIRT 8.5%. S ZIFWBKKIL 1007 MFERK T
BT, MM 20 kg H9K3) 25 kg Iy, WRBRBLRIR
FEMIRT 18.3%. nI WL, FAAKA LI (R K )
B BT 47 77 35 K (1) 52 ) 8 A BAIG  2R K K AR
o

FLASAH FIE 2 S50 4 m K EAN 8 m K JE R 5
TET, TR EME, SRR BRI E
4 m AL, 18 m RETRD, Dk, RSN
W IR R I AT, SRR, 2R R PR
Prhr SRR, R, AR RE S
AR AT, RO, R R BT )
AL R [P RN

3 & it

ASCEAAF I IERSEE, LA SRR
B, WAFLETREE . AR R A FERBUKK L
NHJLA AT RS2 T R T TR B, AR
HA, 73807 W Mg

C SR LT DUk AT AL 2k, 75 20
NI R, BEE AT RN, R R
b N TG W = SV S IE R PR R &R/ U3 LN
TAT PR HBIA

ORI SRR IR 5T B FR B i S Bt o 7K e
TR LE AL, AR PN, AT T s i
Ko XTAAPE NIRRT, SR
1 RO EERS A IR BTh 1 AR A A e,
o FEHALRKENTE SRR LAT R, iR
1 SRR ECS A BRI 52 MK o

DA ALK AR LE R AT B R B it FE B T
EaI0F DNITE:L N i R R VAN NbE =2 g
TAT, SRR, VER R IR BT A AR 5
K, Rz, AR NTE R R BRI AT,
SR, IR GTRL A A IR M o

SE K-

[1] XM, F£TAR. G TREFNM] dbat: b E@R Tk
AL, 2009: 272 - 274. (LIU Guo-bin, WANG Wei-dong.

engineering manual[M]. China
Architecture & Building Press, 2009: 272 - 274. (in
Chinese))

[2] 26, ATAAE, ZEVUNE. o i 3R TR A (3]

Excavation Beijing:



494

a5 oE L OB ¥ 2014 4F

£ 11255 TREEER, 2004, 23(9): 1564 - 1567. (LI Zhi-gang,
REN Bai-li, QIN si-qing. Characteristics and applications of
high-pressure grouting soil nailing[J]. Chinese Journal of
Rock Mechanics and Engineering, 2004, 23(9): 1564 - 1567.
(in Chinese))

(3] SKWIZE, #iG%E. HAT S TARME REI B MW T [0].

+ TRE224R, 2001, 23(3): 319 - 323. (ZHANG Ming-ju,
GUO Zhong-xian. Research on behaviors of soil nailing by
field test[J]. Chinese Journal of Geotechnical Engineering,

2001, 23(3): 319 - 323. (in Chinese))

[4] FMERKL, SKWIZRE, B W RIRBUAL G AT SCH R B

W), A4 1% 5 TR, 2004, 23(15): 2585 - 2592.
(SUN Tie-cheng, ZHANG Ming-ju, YANG Qian. Modeling
study on composite soil nailing for deep excavation[J].
Chinese Journal of Rock Mechanics and Engineering, 2004,
23(15): 2585 - 2592. (in Chinese))

[51 1 R, MeF, REEx. o LA S HRMA R ITH

TR R TARER Y], A TRE2AR, 2005, 27(4): 388 -
392. (WU Jun, ZHENG Quan-ping, WU Xiang-yun.

Numerical simulation in finite element and engineering
application of compound soil nail support technology[J].
Chinese Journal of Geotechnical Engineering, 2005, 27(4):
388 - 392. (in Chinese))

[6] GULER Erol, BOZKURT Cemal F. The effect of upward nail
inclination to the stability of soil nailed structures[J].
Geotechnical Engineering for Transportation Projects, 2004:
2213 - 2220.

[71 SHEN C K, BANG S, ROMSTAD K M, et al. Field
measurements of an earth support system[J]. J Geoteeh Eng
Division, ASCE, 1981, 107(12): 1625 - 1642.

[8] SHEN C K, BANG S, Herrman. Ground movement analysis of
earth support system[J]. J Geoteeh Eng Division, ASCE,
1981, 107(12): 1609 - 1632.

[9] JGJ120—2012 FAAFEYTSHBARBFLZ[S]. Jbat: b [ R
Tk HRAE, 2012, (JGT120—2012 Technical specification
for retaining and protection of building foundation
excavations[S]. Beijing: China Architecture and Building
Press, 2012. (in Chinese))

(ARICSE4gm W2



