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Abstract: Through five destructive static load tests of pressure-grouting and squeeze combined pile,
the working mechanism of the pile was obtained, and the load transfer mechanism and pile axial force
and lateral friction resistance distribution were clarified. Under different loads, the axial force gradual-
ly decreases along the pile body, while increases slightly at the top of the wing; the lateral friction of
the pile gradually increases with the increase of the external load, and the lateral resistance of the up-
per soil precedes the lower soil; the jet grouting effect range is 7~8 m. The comprehensive bearing ca-
pacity of pressure-grouting and squeezing has increased significantly, mainly for the side friction.
When there is a wing plate, the combined effect of jet grouting and wing plate leads to an increase in
side friction limit value by 3 to 4 times in the sand layer, while by 2 to 2.5 times in the clay layer. For
cases without wing plates but with a jet grouting effect, the side friction limit is increased by 2 to 2.5
times. Compared with ordinary long spiral cast-in-place piles, the ultimate bearing capacity of pres-
sure-grouting and squeeze combined pile is increased by 25% to 100%.
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Table 1 Soil layer parameters

RS=E 2R /m oKkE/ % fLBR L JE 45 58 5 /M Pa % J1/kPa P EESEEAR / (0)
ES S 1.60 27.9 0.923 3.72 20 8.3
it 1.50 22.3 0.883 4.56 8 17.3
H b 2.80 — — 12.00 — —
- 1.00 29.7 0.850 4.30 25 7.7

i 2.00 25.4 0.828 4.40 26 8.1
it 2.50 25.1 0.761 7.62 42 11.1
Wb 2.00 — — 20.00 — —

¥R+ 5.75 21.8 0.715 8.50 45 11.1
Wb 2.09 — — 30.00 — —

MR+ 12.50 22.4 0.707 9.28 46 11.8
i+ 12.50 22.9 0.704 9.90 49 11.9
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Fig.3 Drill nozzle

|
|
|
|
sk
| #
|
|
a
: | &
REPE | |
ERE s i _
lﬁv’sj:lX\ . 2
W [

M4 P ARmIE L ®

Fig.4 The process of expansion body formation
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Table 2 Test pile’s specification

BES BEK/m MR/ VRERE/ MR
mm mm B /m
S71 17.5 600 1200 10
S7.2 18.0 600 1200 AWEE
S73 24.5 600 1200 10
SZ4 24.5 600 1200 i
S75 17.5 600 1200 0
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Fig. 5 Test pile section
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Table 3 Calculated value of bearing capacity of each test pile

hises SV BE T (Que + Qua)/KN 3 B J1(Q i + Qui) /KN HRE I FFHEME Q /KN ity BHL ) L/ %
S7Z1 3374 1919 5293 36

S72 3515 1919 5434 35

S73 3416 1851 5267 35

S74 3708 1851 5559 33

S7Z5 3191 1919 5110 38

x4 SEREHBARER
Table 4 Results of static tests of piles

iinzs Pi /m JEAE I e A 2/ kN I KU /mm W SR 2 R CRE /mm BAME IR 2 7 /KN
S7Z1 17.5 4978 79.54 17.27 4 356

S72 18 4 356 53.56 8.84 4 554

S7Z3 24.5 6223 37.86 37.86 6223

S74 24.5 6223 15.36 15.36 7696
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Fig. 6 Test pile geological conditions, pile body and steel

bar installation diagram
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Fig. 7 reinforcement metre connection

22

K8 ML

Fig. 8 reinforcement metre wire protection
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Table 5 Comparison of bearing capacity of each test pile
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Table 6 End load of each test pile

HREROR  BREBT

_— BETSGT PR BT AR MR AR
/RN ZAE/KN B /% R/ %
Szl 3734 822 22.0 78.0
Sz2 3734 342 9.2 90.8
Sz3 6223 1045 16.7 83.3
Sz4 6223 219 3.5 96.5

A FEH /m N (N
S71 17.5 4 356 5293
S72 18.0 4 554 5434
S73 24.5 6223 5267
S74 24.5 7696 5559
R il L T 17.5 3313 3313
K BB E Bl FL U TE 24.5 3821 3821
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+ i BB S B M 3.9.3.2.3.6; AT LAFE H 55 v 3
BN Xof AT JE A A ) 0 EL 8 ik T 3k 1) 45 2% A (R Y 3
5, 25 EB] 1 A R BH & 4 R A v, AT Y
ANICEE IR H, B 2~2.5 4% .
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I B LA R TR R RN R T A
JEB & . 16 R4 FE 256 800 T X A i
BH & #5435 -

R 7.8, — )2, SZ2 1 pAE 5 B
6.85F1 1.8, SZ4 #y BAH 73 514 3.0.0.48; A LI
TR AR A, SZ2 1955 — JZ b 00 8 BH 2 5
B T 0 R B 3% e L D A Ak A R A
1M SZ4 55 — ) B8 B & ¥ K 5 — )2 = i
FEBH IV Hh & ¥5 . SZ2 FI SZ4 W Hfl + 2 R T
SZ2 AR U JZ B ED 2 SZA A B E B R, Hifh +
BN, v AR R TR R A . XSS+
J2 0 BE %2 ¥ 4% B0 LA B Ve TR AT AT LA B 2 o W3R
XD 2 AE B BE S B & 1 1+ 2 b i B
B 35 3] ¢ d UME 1) 6 4, %5 R ) 13 - A B &
PR i, I Ak mT oA Ay s 1 35 A X A7 A A = 22 A
PR T 3~4 45 SZ2 B EMRE L2 pHE
J 1.8, SZATES — Zrb Mk g £ )2 g AN
3.0 5 E B AY 2 ¥ RE B, T LA R B, 2 ot 3 A
XL A R B4 & T 2~2.54% . #F SZ25 U E WD
2 SZAEHEBME R LEY KT LN 2%

x7 SLIS2EETERMERLZZFEE
Table 7 SZ1, SZ2 frictional value in each soil layer

i S71

S72
mu@mjw:muﬁ%rﬂi WL/
+7 1/ 8y g L)

R+ 78 kPa(3.9) 137 kPa(6.85)
BER A+ 173 kPa(3.2) 96 kPa(1.8)
BERE LR 49 kPa(0.76) 10 kPa(0.16)

55 DU 2k b 2 1 FE BH 95 kPa(2)
HHIEME L 31 kPa(0.45) 14 kPa(0.2)

*8 SZISZAEETERMEMRELEE
Table 8 SZ3, SZ4 frictional value in each soil laye

S SZ3 S74

+ )2 U EEBH 11/ fEEBH 11/

BREREEH g kpaciD) 112 kPa(3.0)
A+

FREE L 231 kPa(3.6) 30.6 kPa(0.48)

EHEN=Y ) 171 B 34.1 kPa(0.74)
SVUEMERF L 21.5kPa(0.32) 72 kPa(1.06)

55 L2 kb — 187 kPa(3.1)
EEVAY Y idiE: 24.8 kPa(0.34) 20 kPa(0.28)
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Fig. 14 Schematic diagram of the enlarged diameter body
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17.5 m AR 7R 38 S B/ 25 % ~35% ,24.5 m HE R 3% )
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