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Multi-technology chain collaboration ensures bearing capacity of ultra-deep

large-diameter cast-in-place piles in a super high-rise building

HUANG Weijun, YIN Zhenli, LIN Fuguang
(Wenzhou Zhenan Geology Engineering Co., Ltd, Wenzhou Zhejiang 325000, China)

Abstract: Taking the Wenzhou Kaidi Center super high-rise building project as an example, this paper discusses the

process of determining the bearing capacity of its ultra-deep large-diameter cast-in-place piles. Through the collaborative

application of multiple technology chains—including the combined rotary drilling and percussion drilling hole-forming

technique, reverse circulation slag removal and mud purification technology, hole-bottom sediment detection technology,

concrete pouring quality assurance technology, and two-stage pile bottom grouting technolog—the verticality of the pile

holes, the thickness of sediment at the hole bottom, the quality of pile concrete, and the mobilization of bearing capacity

in the load-bearing layer are effectively ensured. This provides important technical support for achieving the designed

bearing capacity of ultra-deep large-diameter cast-in-place piles in super high-rise buildings. Furthermore, by employing

the cross-hole sonic logging detection method with embedded pipes and ultra-high-tonnage static load testing technology,

reliable safety assurance is provided for verifying the integrity and bearing capacity of ultra-high-tonnage, ultra-deep

cast-in-place piles in super high-rise structures. This paper offers valuable insights for the design and performance

realization of ultra-large-tonnage, ultra-deep large-diameter cast-in-place piles in super high-rise buildings.

Key words: super high-rise building; ultra-large-tonnage; ultra-deep large-diameter cast-in-place pile; bearing capacity;

multi-technology chain collaboration
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HOAZENFENE . LA AR NENEEE
HFAERA B GRS 255 m, HE 4 HE R
90~100 m), FE3R ) 3 CAE SR/ BE 379 m, K5 MR 2
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1.1 TR

HLat A0 R = 2 0 A7 TR e X
B, ERESS 2, B 248 m A% O R 45 H AR SRR R %
3EM TR %, FFEREE 2 15 mo FEREME 249 4, BEAR
1000 mm, FLEEZ 85 m, A ZUAE K £ 70 m, A% v 42 Wi
i 2t A+ SR ©4 80 41 )2 3.0 m, R EE i AR 4
i C50, R FAAE I SR | SmE BT e 2R 2 FRAE 1
10000 kN, b 3 17 #7528 38 56 in e faf 28084 20600 kN,
1.2 Hb T S A1 D0 B BT 2R 38 ) U
121 Mo A 0 Ol
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Table 1 Recommended values of the main parameters for

geotechnical design calculations

MR R AR BH A

W2 WEAFR RHEE JJRREE I RHEE
fu/kPa  ¢./kPa  ¢,/kPa
@, it 60 8
@, e 50 5
@, e 55 7
©R /A 75 11
®, it 90 13
@, - 130 24 240
@, it 110 20 200
®@,, ¥R+ 140 26 280
@, 200 32 400
@, 5 iR 300 37 1500
@Dy, FE 130 24 240
() |7ipa 400 43 2000
@,  Eb 200 32 500
@Dy, BIFF L 130 24 240
®©, it 140 26 270
©, i+ 120 23 260
®©, R+ 160 28 350
©, i+ 140 25 280
©, ik 220 35 600
©,, [ 350 45 2000
©®,, A 450 50 2500
©, 220 35 500
©, ML 130 28 350
©,  EBR 350 45 2000
R LR 1 220 32 450
©, 2 WAL 300 35 900
©, S XA R 600 70 2500

O, AR 3 2500 110 5000

T« 28 RO 22 L OB HRU(E

1.2.2 JRESMHA

AT H RO, A ZE R EE T2 ARG 104
FEAL BB | B 5% ) 2 A AR (e g AR b
FE Al % T M YE ) (DB 33/T 1136—2017) w fi =X
(10.2.3-1) Ak 530, J 1 S50 T A B Al IR 7 28 e v
T 1 (B 4% CRE SR T AR S ) (JGT 94—2008) H iy
(5.3 10) Al 5 Al B 45 R WL 3R 20 R i SV v bk
A U i) 7R 4K AR AE (B UM 7250 KN 5 KO A
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AN FIR R 2 T (A AL, P BB ) BH g A

it BHL 3858 2R B (A TN, EEURUE 28000 kN,
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Table 2 Estimated vertical compressive bearing capacity of the single piles

BE% /mm —— o éﬂﬁﬁ ﬁ*fﬂé[ﬁm&%%ﬂi Jﬁiﬁ;\ﬁﬁ@j?*fiﬁmﬁﬁﬁﬁ
BEK /m JIHEAE R, /KN H PR EM Qur/kN
1000 © 90 A ZH1 85.0 7550 31983
1000 (OMFa ZH2 85.0 7553 31794
1000 Ok ZH3 85.0 7676 31691
1000 ©,. 50 A ZH4 85.0 7462 31106
1000 © 90 A ZH5 85.0 7358 30042
1000 (OMFa ZH6 85.0 7421 30242
1000 ©,.00 A ZH7 85.0 7319 28022
1000 © 90 A ZHS 85.0 7463 29153
1000 © 90 A 7C10 85.0 7478 31839
1000 (GMFa 7C13 85.0 7253 28744

1.2.3 BP0 A 50

AT H Sk R 2 AR, B U ) R R 48
fIEAE N 38 23 30 375 i 2 aef 106 0 0, A REVE TR
P o A UK I BE K 85.0 m A48 1000 mm
S1~S6 I 1Y B AT 18 ) T e R 7 28 7 i 480 56

AR UL 3. A A 1 Ve Bl 22500~25000 kN, A #
{H 4 24167 kN, ## 22 2 2500 kN, # 22 A # i 7 34
E 1 30% o PRI, 32 28 B 1 PR ATE B8 1) Bt T AR BR
AR S R 24167 KN K 3 B AE A E I BC(E
11250 kN,

£33 ETHAAE R E R ERRAE N

Table 3 Vertical compressive ultimate bearing capacity of the single pile in design test piles

) bEK /m KE43 /mm e BR 7 3 g fgﬁﬁﬁﬁﬁT G B R HRE ) FEEE %@Tﬁﬂﬁﬁ?
Q./kN VLR s/mm R,/kN VLR s/mm
S1 85.0 1000 25000 39.50 2.0 12500 12.38
S2 85.0 1000 22500 38.00 2.0 11250 10.20
S3 85.0 1000 25000 40.03 2.0 12500 13.30
S4 85.0 1000 22500 49.18 2.0 11250 14.67
S5 85.0 1000 25000 36.58 2.0 12500 9.16
S6 85.0 1000 25000 48.52 2.0 12500 11.81

1.2.4  PARERS ) 7R 2% T (E A A
25 B ZASAE AT B WE T A SR U ) B R
T FFAE(E S 10300 KN (B K 2= Hb 1T ) , 50T 1 [ 470

JE 7 28 1 BR A A 20600 KN (HE K ZHbTH ) , W32 4,
Z bl B A BB RS 1) B R K 3R RRAE A 10000
KN, PR U2 ] B He A 2 0 4% BR 1B A 20000 kN,

R4 BEEESREIMEEERRERENHIA

Table 4 Confirmation for vertical compressive bearing capacity of the single pile in super high-rise building cast-in-place piles

B B FEAZ /mm ) b A K /m ES AN HRESEEE /RN RIS IRAE /KN
RAFAL 1000 85.0 ©,, 58 A 7250 14500
Ja AL 1000 85.0 OMFa 14000 28000
A A 1000 85.0 ©,, 50 11250 22500
L FKIBIEE 1000 85.0 ©, 01 10300 20600
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Fig.1 Schematic diagram of ultrasonic

testing for the pile foundation
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Fig.2 Schematic diagram of the static load testing
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Fig.3 Schematic diagram of the foundation treatment plan
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Table 5 Results of vertical compressive

static load testing on the single piles

STFN T SNVAL I T ONCET T

e f#/kN  H#/mm B /mm  RK/%
1 A104 20600 32.44 18.15 55.9
2 A132 20600 28.59 13.68 47.8
3 A247 20600 30.99 18.74 60.5
4 A21 20600 25.57 16.54 64.7
5 A99 20600 22.37 17.09 76.4
6 A102 20600 28.32 22.22 78.5
7 Al21 20600 21.04 17.19 81.7
8 A199 20600 16.48 10.55 64.0
9 A246 20600 24.17 18.42 76.2

(3) PR R AR IS T 2R B A 8 v 7 9 3 1Y
HRAR T o TE TR B 1S 1) R 48 KR AR (R R R SR
) 7250 kN 2 & 2] 7 K J5 #9 10000 kN, £ & 29
38% . NATH AR TR M T4 116 J1 ot
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