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Practical Calculation Method of Piled Raft Foundation Settlement
Based on Static Load Test Curves
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Abstract:In view of the characteristics that the settlement of pile raft foundation is in the linear elastic stage
under design load, based on the vertical stiffness of single pile obtained from the static load test curve, relevant
theories and empirical formulas, the calculation method of the overall vertical stiffness of pile raft foundation is
established. On this basis, the practical calculation method of the average settlement of pile raft foundation under
working load is proposed. Through the comprehensive analysis of the field measurement and calculation results of
8 engineering cases in 4 categories of high—rise building foundation in soft soil area and loess area, rock—socket-
ed pile foundation and large traffic engineering, the validity of the proposed method is examined. The calculated
settlement value is basically 0.8~1.5 times of the measured settlement, which verifies the reliability of the pro-
posed settlement calculation method in practical engineering. In addition, the calculation method can provide
reference for the preliminary design of settlement calculation of actual pile raft foundations.
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Tab.l Summary of case information of super high—rise buildings in soft soil area

. . Pile diameter/ Pile end Foundation Calculated Measured
Project  Height . . . Number Refer-
Pile length ~ Pile type  bearing - total load values values Remarks
name /m of piles ences
/m layer /MN /mm /mm
The
measured
value is
Post—  Powdered settlement
Shanghai grouting  sand with when the
center 632 1/88 cast-in—  medium 955 8 000 122 80 structure is ~ [18-19]
building place to coarse completed,
pile sand and the final
predicted
value is 100
~ 140 mm
Measured
Wenzﬁiou Cast—in— Medium Values are
wor 323 1.1/(80~120)  place  weathered 242 2 900 355 25.5 final [20]
trade .
pile bedrock settlement
center predictions
The
measured
value is the
maximum
Post— settlement
Tianjin grouting when the
117 597 1/76 castoino  Lovdered o gg) 7700 85.7 72 i [21]
buildin lace sand oo
uiding P 1 sealed, and
prie the predicted
maximum
settlement is
105 mm
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Fig.1 Static load test curves of super high—-rise building in soft soil area
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Tab.2 Summary of case information for high-rise buildings in loess areas
File Pile end Founda-  Calculated Measured
Project Height  diameter/ . e en Number oundas aenate castre Refer-
. Pile type  bearing o tion total values values Remarks
name /m pile of piles ences
layer load/MN /mm /mm
length/m
Measured
Block B, CFG values are
thengxin g 5 g 4yipg  Pressure Rounded o 484 34.1 30 final [23]
building, grouting gravel settlement
Xi'an pile predic-
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Shaanxi The
post and measured
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telteCOIE Bored the
networ 143.3 0.8/60  cast—in— Silty clay 271 834 23.6 157 settlement  [24]
manage- . bservati
place plle observation
ment value when
centre the roof is
building sealed
Xi'an Measured
natural Bored Powdered values are
65 0.8/28 cast—in— 119 230 5.2 5.7 final [25]
gas . clay
N place pile settlement
guilding predictions
Q/kN Q/kN Q/kN
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(a) Block B,Zhengxin building (b) Shaanxi post and telecom (¢) Xi'an natural gas building
netnork management centre building
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Fig.2 Static load test curves of high-rise building in loess area
SEARN A B, PN EBOIAE I LR TR BPTRETFEE R 2 Bos , R TR LU T

R A SLME R &+ > R4 R T A SO
B A R A Al 0 I T 55 07 0 A B R X R SR
DUREI AT HP B8 AT AT B HER Y

23 EBREMEEM

BE A 2 FraR  FEAS SCH 3 A4S TR SE ) H B )
BE 435 R 285,1 200,2 500 MN/m, [A) 3, A] 15 3|
AR A TR S b A S e SR R W K, R
14 209,35 325,44 434 MN/m, 4% T 7 5249 vp FL 5l 5

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



55 4

TR, A B T R I 2 B4 W AR S il 0 S T 33 vk 25

Xof 3 L 2 I R A b S A 2k R K L
e EK I T AR AR R R ) 1 TR
BEs AL T8 2 2 WIE B T s i gk, hFs
JERPERT S A R 2 R EROK SR AL Ge b il 43
BT 7 AT A ME LA E R 23 BT i 5 A S i DT R ARk

DAt 5 1 R 32 5 R 4], A SOk R BT AR ) A
FEAH S TR T35 )7 1 A ik e Bk BR Al v A s
HEAT S UE A3 AT o b R RS R B Oy B AT R —
PE, B 828 m, BEJZEAL 162 2, A LA
526 700 m*, K&l R HIAE AL A FEAREE 3.7 m,

Sand layer
0
Sand limestone
-10 Sand layer
Sandstone
=20
Gypsum sandstone
=30
B Calcareous
Ef —40 siltstone
£ 50
Calcareous
-60 - siltstone
=70 -
80 Conglomerate
-90

(a) Geological amditieng

FERE R A HEYR 30 m, BEAR 1.5 m, MEK 47.75 m, A
EAEEL 194 41, T A MR AR TR AR S R B
it e 2UME S | H 3 Ml 45 R B 345 7 2 e n &
3(a) iR,

Z T RERAE R R & 3(b) B, BUAE il 28 8
LW WA LA NI EE S 6 000 MN/m, 76 554tk I
AT BIAE A RE AL B AW K, O 142 987 MN/m.,
AL 45 15 07 2K (29 300 MN)FE P, b 3B 45 4 B fof 25 24
4 680 MN, i It 7T #51% £ 5L 9 °F- 25 TR w,, 204

33 mm,

OQ/kN
0 30 000 60 000

0 .

: s,

= Sr 0047

=

: K

<

210k

Qu

2

2

= st
20

(b) Load test curves

B3 0G5 i 3 BT 5% 14 A i A B £k

Fig.3 Geological conditions and static load test curves of Burj Khalifa Tower
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Fig.7 Comparison of measured settlement and calculated
settlement
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