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Problems on foundations of high-rise and large-scale public building in Beijing area

b hg s i ot e, dba 100038)

SR RA S K 252 D v JR A AR ol v R S SRR R 2R 24 P A SO S At ) VP B e o
DAL DB B 5 DO B, 118 THERE S« FUE PR AN TR b il
PRI TT AT (K LB AR IO WD R, WP T 2855 S0 SRS )

R T A TR R

R R,
TU 470".2 A

ZHANG Zai-ming
(Beijing Geotechnical Institute, Beijing 100038, China)

Abstract: Owing to the changes in building conditions and the environments, new problems on the

evaluation and design of foundations for high-rise buildings, skyscrapers and large-scale public
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buildings are frequently encountered. Taking issues rose in Beijing area as examples, this paper discussed some primary achievements

relating to analysis of bearing capacity and stability and controlling of uneven settlements. Important issues that need to be further

concerned were also pointed out at the same time.
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Fig. 1 Alternative foundation schemes for Tai-Bei International
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Fig. 3 A schematic section of strata formation in Beijing area
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Table 1 The coefficient of maximum influence depth for foundation capacity computation, «
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Fig. 4 The schematic layout of Olympic Gymnasium for
Basketball Games
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Fig. 5 The Rigid Index I, for sands and clayey soils
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Fig. 6 The influence of foundation bury depth on Rigid Index
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Fig. 10 Evaluation of the capacity of cast-in-place piles
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Table 3 Summary of the results of pile loading test of several projects in Beijing area
THREARR BEJRIR BEIm A2 /mm B /m RTEKR ERi BTN XS P& /mm
Ve vl 16.3 800 24~255 P 3 13500 16~17
HRZEHL 21.0 1100 30 B 3 24000 16.3~18.7
BTV 16.7 1000 26 & 3 18000 22~27.3
16.7 800 26 T 3 14000 23~27
t SUN/] 17.0 1000 24 i 3 16100 9~10
35 1000 35 B 3 21840 25~35
FINE 35 800 35 & 3 14400 24~34
35 800 35 w5 3 10000 20
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11
Fig. 11 Analyses of post-grouting pressure controlling for

cast-in-place piles
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Fig.12 Limit pressure of post-grouting
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Table 4 Allowable free settlements for multiple-story buildings in

Beijing plain area
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L%‘é%ﬁﬁ /MPa Smax/Smin “/ﬂﬁ%‘%/mm
i+ >15 1.8~2.5 30
R+ 7.5~15 1.5~1.8 50
B AR 4~75 1.3~1.5 80
HE AR <4 <13 120
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and Foundation Interaction Analysis) I A 41 R )
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DAL 5 K e 20 AT Ry 4610 o L 5K Jatl . El AV 62 25 T
(1) 25 AR 5460 e g V9 00 P b T 300 T A T 5 R il Al
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Fig. 13 The models for interaction analyses
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Fig. 14 The interaction analysis result for Zone 202 of The
National Grand Theatre
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B Ji 4 2 B T H {1 4000~20000 kN; AMESES iR
RIGlH 43 ) AT 4K 4000~10000 KN.o XA R 44
RTINSttt KkE. o
b RanE 15 PRt ER L TR RS
BN A6, AE AT A T RE R U6 Rl
K.

MR
)

( mm
#0997 0an

15
Fig. 15 The interaction analysis for the pile foundation of The
National Stadium for Olympic Games
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Fig. 17 “Design Ground Water Table” - Case history analysis
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Fig. 18 Anti-uplifting analysis for Zone 202 of The National
Grand Theatre
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Table 5 Summary of the results of settlement analyses for 5

different projects

RO N A S, N E S T AR
KIMBIERE . W IRIXAN UG EE G50 v AR
ARSI PIATr 1. G0 i 4, Bk T
K IRAT 55900 A DR S N 1 B2 (1 5

TR BRfEHERETT 20 ] ;‘2: T H AR A
30 N AT 20k
ol TR 300N —swren
PIVISAN ) 20} KR
= 15 \E 15F
{_\, 10 £z 10¢ \
= £ 5t
- =3 \
5 h =T \
= -10}
-10 N -15} N
-15 0L
-100 0 100 200300400 <100 100 300 500
LYK TSI/ kPa SLBUKE I/ kPa
40r  CR42754 401 FEEHTARE
35 — BRI 3B . A
0k Itk ES gak O\ —BRAHEER
~ N\ 20 AN ---&’E‘ﬁ/kl%j]
£25 AN E 5 \
j: 20 AN _E 12 \
< 15 \\ $ 0 \\
10 \\ *18 \
5 15 N
) S -20 . ‘ 1
500 100 200 300 2100 100 300 500
fLBK 1/ KPa LUK 1/ kPa
19

Fig. 19 Examples of the distribution patterns of the virginal
pore-pressure
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Table 6 Influence of groundwater conditions on retaining and

protection structure systems for excavation pits
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