a8k A1 WMok e C A SRR R Vol.48,No.1
20214141 Journal of Hunan University (Natural Sciences ) Jan.202 1

XEHS :1674-2974(2021)01-0030-07 DOI:10.16339/j.cnki.hdxbzkb.2021.01.004

B 55 HRAR HE LR H 80 TR I BRI B0 5

FOR A v AR AR 2 E
(1. WILRF AT A+ TR ZE ARl WiV BTl 310058
2. PEERNR A A B E] L, BT T 315000)

# E.dd BRI R RIKFBBGRIE PR T WEFREIRES T H4
ARME R AR B AL, ST AR IR ARG AT BALAS wh K IEAT T SRR AT, ST R A A U Ay ik 2 X Ak 49 A
FRAM EEFEL A #E 4T3 . XIS R A . AR AR AR A Ao bt F i R e, 2 AR AR AT
FRAE 64 ML FRAR) TR A o) T 30 B AT 64 AR FRAR] BE L 7y 5 ACARAE M) BE PR ) %4 K A% B 09 HE TR A B AR
K FHEAEM L 74 K ARB 0 HETRAL BAR ; RN A 20 Ay ikt 3 £ 2 049 48 ) B 1L A7 B
FEE e £ BRI E (MRS e A 2O ) ), & £ B R AT AR RGN, R A A R A ik
I B AR RN FE AL A R AR R IR B 3 4G ) A AR A A

KRR F SEARALAE s 41 7 4k AR B s PR R4

RESES TU4T MHERFRERD: A

Experimental Study on Bearing Capacity of Pre—bored

Grouted Planted Pile under Compression and Tension
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Abstract : The bearing capacity of pre—bored grouted planted (PGP) pile under compression and tension is inves—
tigated based on a group of field compression and tension tests. The load —displacement curves of two test piles are
compared and analyzed, and the effective stress method is adopted to estimate the shaft capacity of the test piles. The
test results show that: the ultimate shaft resistance of PGP pile under tension is smaller than the ultimate shaft resis—
tance of PGP pile under compression, due to the different stress conditions of the soil around the pile and the Poisson’s
ratio of pile shaft; the pile head displacement needed to fully mobilize the shaft resistance of test pile under tension is
larger than the displacement needed to fully mobilize the shaft resistance of test pile under compression; a ultimate
depth (or ultimate vertical effective stress) exists when the effective stress method is adopted to calculate the ultimate
skin friction of the soil layers, and the value of the vertical effective stress corresponding to the ultimate depth should
be adopted in the calculation of ultimate skin friction in effective stress method.
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Fig.1 Schematic of test piles(unit: m)

(a) Utk

ARG T B 2 Brzs. N Rl
A B ARAE E A b R o SR I T R AL
LES, LA B AT A e S A FP A R A . A
PR E e T AL TR R, A 2R
SRS, ER AR T R X R 2 S
FEAERNE , UEW] T A R AR A T R OB 1A



32 R R AR (A AR BE R

2021 4F

I ) 111 e
B2 #HEAREARIL) 76 T A
Fig.2 Photograph of pre-bored grouted

planted pile installation process
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Tab.1 Soil profiles and properties

1R /m
25 +IR A w/% y/(kN-m™) e E../MPa c/kPa ol(°)
Bk Bk

1-0 Zeit 1.2 0.8 17.5 — — — —
1-1 it 1.7 1.1 38.8 18.3 1.092 3.29 29.3 12.5
1-2 it 0.9 2.1 40.9 17.9 1.109 2.92 16.9 9.6
2-1 T 9.2 7 53.8 16.9 1.501 2.09 12.4 6.7
2-2 JRRFTHER L 1.6 25 46.4 17.4 1.284 236 13.9 8.2
3-1 FEE D 3.4 5 25.5 19.8 0.708 7.62 11.0 28.4
3-2 MIE 1 7.8 6.5 33.2 18.4 0.971 3.80 18.9 11.0
3-3 e mE+ 1.4 22 45.6 17.6 1.240 2.89 183 7.9
4-1 it 3.6 3.7 28.6 19.5 0.808 6.28 33.7 14.9
4-2 A1 6.2 6.6 32.1 18.9 0.901 5.70 29.9 15.2
4-3 [y 42 55 31.0 19.0 0.862 8.12 16.8 20.5
6-1 MIE 1 4.8 35 34.8 18.6 0.977 5.05 26.3 113
6-2 it 4.7 3.6 39.6 18.0 1.127 5.05 26.7 13.0
6-3 MIE 1 133 12 30.5 18.9 0.879 5.73 28.7 15.8
6-4 MIE 1 2.7 3.4 345 18.6 0.976 4.67 314 14.1

7 s 3.1 4.6 20.2 19.8 0.623 11.04 14.5 32.1
8-1 MIE 1 6.7 5.4 26.2 19.7 0.755 7.83 45.8 19.5
8-2 MIE 1 7 9.1 25.8 19.5 0.769 7.68 49.7 20.0

9 B 12.7 7.4 16.1 21.3 0.448 8.52 10.5 35.8
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Fig.3 Schematic of static load tests
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Fig.4 Load-displacement curve of test pile under compression
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Fig.5 Load-displacement curves of test piles under tension

EAE B PR ) a2 1 AR LSRR mT L A5
Ko AP AOAE SR Sy, TS AN [F] 2= i R e
SE AR BRONEERH g, EAEATHEMIBE S EREAT S —



34 R R AR (A AR BE R

2021 4F

TR 2T B, SR FUN, ) e s TR B P T AR AE AR
AR T R, BRI AR A S T
PRI, IR bE B AL RS MEEROR HL
T PR AR AR S P BRI IR TAE B LA
1, AU i ATEATE B V5T RN g B Ly A
BN, BT ARG TR BN A BT R R
EEBH ) R s {8, e BRI A P Y )=
GBI AT A 2 A A A EE B T A B
ks BE 3. A7 BRIV ¥ 25t A O EE BEL g 75 A =X
wr

=K 0oy tan (1)
A K ] A 0 AR S AT 42 ik T EE B A 5
oo MRS RN T

i 5 2K — it 250 RECR LIFR L
T ET7 Ko #7465, Kuhlawy RS T HERY K/K,
LR 0.7~1.2, B HHEH K/K, FLE M 1.0~2.0. B+
FEAb AT BE AR & W FARYERE S AR AR TR], Rk
Ji AR N EEREE A o e LA — ATl R B2 fik T 1Y)
FEE S, KuhlawyS & SOE MR EE AT 8lp HLAE R
0.8 ~ 1.0. FFEh MM it T A AN & 7= AR B 130
N A2 —3 437Kk e 1+ (K I3 ) i3 A BIHEE +
b, B 1 R ARATATEATE b2 i T ) EESEE PR . A
A 1 B PO AT N 3 R AR AR AR () B S R
ZAR G AN ] 2 R AR AT () A2 82 g i
TPRIRGE , B0 2 W 42 fioh 1o Ak B A0 g = 1 0 4 5
1k 4 I EAR A, BF K/K, = 1.0, HKYE £+ -4 J8 +
AR fh T 1) JEE 4 # IO J) - A B 4 A B AR 25
A e,

WRIER 1 P20, £-ELEEE
DL R ARR N BUE, TR R R4 12
e A EEBH I an % 2 7. 356 b T 7K A 15
FETEMRLUT 1 m 2247, 3% 2 W B0 AR 4 +
25y A, 2 RGBTSR ARG 1B
FLUE 455 1 20 RS BH T 28 501 H.

FE 2 AT AR E, 24 4 2 R A, B
28 R AR SR A B BHL T i 2 B AR T 2 =R () TR
PR AR R EE R {8, 32 TAA RO 1R
PR R 7 b, B8 BRI B B 4B 5 4 )2 T 52 118 85 1)
FON S AE EE , 24 4 2 R, )2 T2 1% )
AN ST, PRI A ) A R A2 BHL) (A,
BN R A ROV 38N E] 70 kPa B, BIFE 2-1
TVRE, TS AR BRI B B (85 R A
SERY AR S I i =1 R = AR B S AT IOE DI
2t E AR BR AU EERH i+ AE S IS AR LA

®2 EXERRMERNITEE

Tab.2 Calculated ultimate skin frictions

of different soil layers

A BRAN P

PUHERE SRR
1-1 it 12.5 4.8 3.2 30
1-2 it 9.6 5.4 44 24
2-1 T 6.7 7.6 6.6 10
2-2 BB L 82 13.7 11.9 16
-1 AR 284 37.8 36.7 36
3-2 b5 dDik: T 11.0 28.6 28.4 22
3-3 IRREE L 7.9 263 25.8 20
4-1 it 14.9 477 47.6 56
4-2 b5 dDik: T 15.2 572 57.6 46
4-3 wWEH+ 20.5  80.5 (68.0) 82.8 (68.0) 50
6-1 bisdsie 113 81.5(45.0) 83.8(450) 36
6-2 it 13.0  82.5(50.1) 84.8(50.1) 44

6-3 HrHEE+ 158 83.5(57.6) 85.8(576) 54

6-4 HrHEE+ 14.1 845 (53.2) — 52
7 iy 32.1 855 (82.3) — 84
8-1 b Asi 195  86.5 (66.0) — 76
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Fig.6 Development of skin frictions of test piles
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