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Uplift loading test on full-scale single blade screw anchor pile
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(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411100, Hunan,P. R. China;
2. School of Civil and Architectural Engineering, Hainan University, Haikou 570228, P. R. China)

Abstract; Self-made single blade screw anchor pile which was embedded soil pressure gauges was tested by
uplift loading experiment. The variation of mounting torques, anchor’s displacements and soil pressures on
blade surface versus uplift loading under different embedded depths was recorded to analyse the relationship
between installation torque, ultimate uplift bearing capacity and embedded depth ratios, and a preliminary
inquiry was also made on the distribution regulation of soil pressure on helical blade surface. The results
showed that, both of mounting torque and ultimate bearing capacity increased linearly with the buried

depth ratio, and they were linearly independent to each other for the common influenced factors. In the
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pullout process, the increment of soil pressure on the surface of blade increased gradually from root to the

edge, and the increment on the lower surface was far less than that of the upper one. The most of the area

maintained the pressure constant except enlarged on few marginal area. The resultant force of two sides of

blade increased with the loading, and the frictional resistance between pile and soil was parabolic

developed. When the uplift displacement reacheed the limit ones of soil failure, the [rictional resistance

reached the peak value, and then decreased to zero. The bearing capacity of screw anchor pile could be

calculated by the analysis of soil pressure on the blade surface.

Keywords: screw anchor pile; single blade; embedded depth; soil pressures; ultimate bearing capacity
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Fig. 1 Force analysis of screw anchor pile
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Fig. 3 Distribution of soil pressure gauge on blade’s surface
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Fig. 4 Experiment sand box and loading system
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Table 1 Physical and mechanical indexes of tested sand
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. i /) G w/Y%  REC, BC. (geem™®)
Hih 39 2.63 29 2.74 0.95 1.51
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Fig. 6 The main instruments for testing
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Table 2 Installation torque under different buried depth

N+m
R 5= H=D H=1.5D H=2D H=2.5D H=3D
1 126 176 261 355 410
2 122 168 255 323 401
3 130 180 268 367 415
S 126 175 261 348 409

2.2 fE-fIBHE

WER T AT A 2 i 35 Ay A FH A0 300 Ak A - A Ak
TR AR TR B B o o L8 L A A 4 3 B R R K
ST AR R B — S BE I i G Ak b ROT iR K
A Je R BT DR A JE] 5 R 8] T 46 A5 A X RS L A
BN AR B AR 2P AR AL Bl 3 iy 280 4k 22 0
T s e A v Jay P8 B T AR 14 9 TR 08 K O e 20 B
SES B O E RN TRE VA E SN b D NPE VR LR LT = B2l e
BRAEL. LR 1) ff 2R~ 3% (9 AR LR P il B 7 o
0 23 T S e B M TR S AN 8 s

12
10
8 -
£
S
B
E
4
2
o .
0.5 1 1.5 2
1 /N
#¥: —— H=D —=-H=1.5D
(a) H4YHIHD. 1.5D
50
45
40
35
E 30
R 25
:El 20
15
10 [
o\
0
1 2 3 4 5

T #R/kN
. —— H=2D —= H=2.5D —— H=3D
(b) H4M3I%42D. 2.5D. 3D

B 7 frE-friek

Fig. 7 Loading-displacement curves
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Fig. 8 Failure mode on the ground
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Table 3 Ultimate bearing capacity under different

buried depth ratios kN
TH H=D H=1.5D H=2D H=2.5D H=3D
1 1.15 1.75 2.60 3.30 4.60
2 1.05 2.00 2. 40 3.25 4.50
3 1. 35 1. 80 2.70 3.45 4.80
¥ 1.18 1.85 2.57 3.33 1.63
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Fig.9 Ultimate bearing capacity and installation

torque under different buried depth ratios

AL G5 R AT LU Y 22 3 A1 R S TR LG A
TEARPEANOG . IR B AE 2R A v 3 R e AR A
P A X L A A 3 T ) FEE B T3 LA R )R

A T 32 0 (0 BEL 7 o i L R B A v 1 g 8
(A5 A 470 B 5 3 R 3 T JBE BHL ) 38 KL DXL T
R R, WA YR HAR D — &
B BRI B Al A A BR 7 2 ) il A 2R L A B R
SEZRPERS K. IR IRy R SR G B 1 AR R 4R
TEAR KRR BE B e T ity e 247 3 [ 9 R B
UL R B . B SR G R,
(RSN WY Ul ZNE I | e AWK B VR N G
L PR R R S WA, i — 25 % L 2% il £k AT
AR BN < 4 2 00 o0 R IR 7 26 6 i 480 O JRE ) 1
KRR, HW AP G IR EAR 2T RR,
H I 30 B < 22 25 1Y) R /N 5 i BR 7K 28 A AR 5
R 2 PR A S
2.4 MAXRELEA

LRI 5 bR SR R D) 4 A % D) A
O WCHVE Pk AR b i e T Y B R RO K gy
A I DU OF TR MR Al AR AR N A B L. UUF
PR I H/ D=3 B3 56 50 it 17 A R0 Hr
2.4.1 TR EER@EEEHSH R R
T R b T A5 R ) S KOEUE ) B (DL
JHE A P KL T T I S Ok B L 38 KA TED B 2R 4
(75 1k i 26 an & 10 R .

200

150

+JEJ1/kPa
g 8

’—I/—’"*"’_‘/./.
s

(=}

S0r 2 3 4 5 6 7 8 9 10 11 12
MERES0.4 kKN/ZK)
e X1 X2 —— XIH3 —=— X4 XI5 —e— X6

—= DXIRT —e— XIRS—— [XIRY —o— X IR10—=—[XIR1 T Xk12
E10 MAERELEN-THRERML

Fig. 10  Soil pressure versus loading on the upper surface
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Fig. 11 Contrast of pressure on the upper surface
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Fig. 12 Soil pressure versus loading on the lower surface
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Table 4 Soil pressure of the upper surface
[X 45 fEy 1] #/ cm? s AF /N
i /kPa 71/N
1 228.797 32.7 748.167 4 964.
2 201.179 26.7 537.147 4 964,
3 —30.361 8 29.7 —90. 175 4 964.
4 42.573 27.5 117.076 4964,
5 123. 547 26.7 329. 870 4 964,
6 1. 356 32.7 4,433 4 964.
7 —37.81 27.5 —109. 396 4 964.
8 —14. 348 26.7 —38. 309 4 964.
9 7.149 7 32.7 23.379 4 964,
10 230.975 26.7 616. 704 4 964.
11 —2.668 29.7 —7.924 4 964.
12 107. 437 32.7 351. 320 4964,
x5 MRATRELEN
Table 5 Soil pressure of the under surface
K JEJy 4 ——— K& AF /N
i /kPa $1/N
13 9.283 82 27.5 25.530 51 334.4
14 1.438 8 32.7 4.704 88 334.4
15 5.082 6 26.7 13.570 54 334.4
16 9.914 8 32.7 32.421 4 334.4
17 20.170 5 29.7 59.906 39 334.4
18 36.652 5 26.7 97.862 18 334.4
19 —7.7855 27.5 —21.410 1 334.4
20 9.308 53 32.7 30.438 89 334.4
21 33.333 25 26.7 88.999 78 334.4
22 —38.334 6 32.7 —125. 354 334.4
23 —16.854 29.7 —50.056 3 334.4
24 3.971 76 26.7 10. 604 6 334.4
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Fig. 14 Soil pressure of blade surface versus loading
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Fig. 15 Variation of frictional resistance around pile
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