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Abstract: Two steel piles with an embedded depth of 6.47 m
and diameters ranging from 0. 9 m to 1. 09 m were
constructed under soft soil site conditions against toppling
moment and shear forces by using the one-way single-cycle
quick-maintain load method. The pile bending moments and
the horizontal displacements of pile top were recorded for
different load levels. The lateral bearing capacities with and
without the soil stabilization were then compared and the
accuracy of the rigid-short-column (RSC) method was
evaluated. The test results show that the recorded bending
moment quickly increases to the maximum at 0. 06 to 0.15

times of the embedded depth, and then decreases along the
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pile depth. When the load is less than 0. 23, the displacements
decrease by 20% to 30%, which are lower than those before
soil stabilization, indicating that the soil stahilization improves
the lateral load-bearing capacities of the piles. However, the
positive influence of soil stahilization is not present when the
load level is larger than 0. 6. The steel consumption of piles
designed by using the RSC method is 37% more than what is
practically needed, indicating that this design method could be

improved.

Key words: large-diameter rigid pile; latera load capacity;
prototype test; high-rise structure foundation; foundation
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Fig.1 Single steel pile screw(unit: mm)
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Tab.1 Main physical and mechanical properties of soil

s WP /m wEm o R oL HEER mmEEN
O+ 2.7 2.7 18. 4 0.53 40.0 5.4 4.2
Ot 5.3 2.6 17.9 —0.03 23.4 8.6 8.3

QW aE 15.2 9.9 19.1 0. 66 29. 1 9,2 6.5
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Tab.2 Foundation design load of a certain

communication monopole

OE:] A M/ (N m) B V/kN B F/kN
FRUE(E 1 087 44.3 108
WIHE 1522 62.0 151
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Fig.2 Loading diagram of test specimens{unit; m)
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Fig.4 Location and protection of strain gauges(unit: mm)

AP EALZTR A 4 RO X FRL BT
Iy 1) B WA i AL 43 B 45 La, Lb, Ra,
Rb, RA/NEBRRWEE NI, B ERE TFRE
REWER, MR E T EMER L, BT AR,
L# 0 2% WEfi B A Edn s A BT AR, DL 5.

1.4 mEFgESMBHE

FLIIINEAR T 30 ¢ FHedg o, fr Il & %
#HRF 20 t TRBUE R I AFE, B AFEEUE vl e
TR TR R SN R, BT
R IIRETR N3 , [R] A 35 4 22 4 B R iR 2R . R
ORISR A5 P 24 ) 2 4 2 B 0 o T 55 A T - - B il
FEEZHN2E I, iz A 6 Fis.

2T BT Bz AR S R A AR



g KRR 4 IR T R AR K PR B RS 1169
AifiiE it IKVL R S BERT , AN T — G 2. A - oy
— Ry 0 o & %S5 15 min, 5 0,5,10.15 min WEEGE  HIRS
s i ¥ pr— Rb BFE O, 5’ioa 15, 30, 45 min U 52 5 5. 8 i
oV v TR pree DH3816 iR S 0K R B AR A AL A8 T Hcdis 1R
§ %J ST B BRI B UK.
ECli 1* bt 1.5 SETRANERKFAIR

L ﬁ T b 1% S A
| frsit
s 2 = Ra

g
g | wmEsen  le— &
. | ey
TR VA
e T
" 11250 2" i
a PHEAEE c 2% ST A B E

B5 rHBN=%HEE(SA:mm)
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Tab.3 Actual value of bending moment in Case 1

’Tﬁﬁ Atest/ Md/ AF/ AG/ (AF +AG)/ MA/

%%  mm (KNem) % % % (kN + m)
1 107 127.1 0.4 2.4 2.8 130. 6
2 205 303.7 0.8 1.9 2.7 311. 8
3 306 480, 3 1.2 1.8 3.0 494, 5
4 401  656.8 1.6 1.7 3.3 678. 3
5 503  833.4 2.0 1.7 3.7 864. 3
6 604 1010.0 2.4 1.7 4.1 1051.4
7 712 1186.5 2.8 1.7 4,5 1240, 2

MR 3,58 4 BT LAE W il B RO % 25 S e
ARSI 0. 4038 50 3. 200 BB T BT
A3 0 B ) B o T Y R R 2R/ T
TR EIR . BT » BSOS A R A A
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Tab.4 Actual value of bending moment in Case 2
T Avest/ Mg/ Ar/ Ac/ (ArtAg)/ Ma/

%%  mm (kNem) % % % (kN +» m)
1 101 178. 3 0.4 1.6 2.0 181. 8
2 164 304. 6 0.6 1.5 2.1 311.1
3 269 4829 1.1 1.5 2.6 495, 4
4 373 6542 1.5 1.6 3.0 674.0
5 482 831.6 1.9 1.6 3.5 861.0
6 589 1006.4 2.3 1.7 4,0 1 046. 4
7 701 1180,4 2.7 1.7 4,4 1232.9
8 824 13543 3.2 1.7 5.0 14217
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Fig.7 Test pile moment in Case 1
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