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Comparative Analysis of Tip and Side Compound Post Grouting
for Cast-in-Situ Piles in Tall Office Building
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Abstract: The foundation design of tall over-limit office buildings at block 328, Hubin South Road, Xiamen,
Fujian is taken as the research object. In combination with complex geological conditions on the project site,
four feasible foundation forms are selected, including the rock socketed pile of mechanical boreholed concrete
cast-in-situ, non-rock socketed pile of post grouting, composite pile raft, pile raft with controllable stiffness.
After comprehensive analysis, comparison and demonstration from the aspects of foundation cost estimation,
construction technology and construction period, et al, the post grouting cast-in-situ pile scheme is adopted.
Through 5 test piles with the same diameter and length, the static compressive loads of single pile of non-grou-
ting pile, tip and side compound post grouting pile are investigated. The results show that: the scheme of tip
and side pile post grouting rotary digging cast-in-situ is adopted with safety, feasibility, cost saving and the
construction period Shortening. The value of the post grouting lateral resistance enhancement coefficient gy of
the test pile is measured.
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Tab.1 Recommended values of each soil layer design parameters

H AR Sac /KN 7 N g /kPa qoi/ MPa ¢/ kPa Gipk/ MPa
I 4 80 0 1.0 30 — 25 —
e 45 0 1 20 — 15 —
b 200 3.0 4.4 75 — 60 —

A A 1 190 0 1.6 55 — 45 —

BB AR TR T 1 220 0.3 1.6 70 5.6 50 —

WAL TE < A 350 — — 90 7.0 80 —
Ik

ﬁﬁ%ﬁ%ﬁﬁﬁ 500 — — 110 11.0 85 3.0
T Bk _ _ B B

3L 6 4 800 120 6.0

R A DU A TR KT 3R AR i 235 4 A0 HG v A B0 A A ol o s 3t R K D R o X
3 T 25 - 45 R R HG R ) A A A BRI e

3 EiEERSHR

FETEMERY S FHH% 1 600 JC « m 7L 4% 400 J0 « m AW #% 3 000 U6 « ¢ '35 @1 200 mm HE Y
FA% 6 000 JC « AR, @1 000 mm R AE 5 000 JT « MR T 5. AT 4% M B2 AR A A R 1 IS 20 A T B
P 2% 3% 10 000 J6 « AR5 e B e T AR 3 0 i A0 1 55 R AR A IR IR AR 2% FH 29 0 32 7O,
FRE Al AL SR 2 R, R 2 P ad APER HAR L AR s AR AL

2 BRI ML

Tab. 2 Cost estimation of main building foundation

A . n/ AR {/m FET B /
R dimm SN TR Boof LA e
R il 1200 9.5 50 61 52. 4 50. 3 >1181.0
525 AT 1 000 5.4, 4.6 65 155 39.0 32.5 1188.0
JEHEFAE LT 1200 9.5 50 61 40. 0 40.0 >1 024.6
S TE A D 1 200 9.5 50 61 47.0 47.0 >1165.6
Ja R AE D 1 000 7.0 70 79 40.0 40.0 >925.5
AN EEAEAE LR 1 000 3.8 3t 151 26.0 26.0 =>984.5
FRA R S 0. 000 m AT T HEHR B 4. 200 mo %P9 SN 24 0.3 m, % W £ 0.6 m, %4
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Tab. 3 Results of compressive static load of test piles
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Fig. 12 Schematic diagram of measured sectional arrangement
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Fig. 13 Axial force distribution diagram of test piles (unit: mm)

3 MR T 6 A 2 0 A 5 R L 3 v (L R g IS (g i) TG TR 3R R A (B
W 4 R . COPAG S ) b 0 A IR 28 BHL T At UM AN < SR AR BR BORS + OF TE O 4 10 kPas 4 XUAKAE
HUGTERO N 140 kPas i ERAR IR XA AL X 6 2 U5 TERO S 170 kPa. CRFAS 2 45 ) v b i A FR o BEL g 2
WA : W0 ROk 5 WAL AE 5 5 J2 CRTEHRO y 3.0 MPa.
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Tab. 4 Enhanced coefficient of post-grouting pile shaft resistance

5 i 5 G Z AR qs/kPa q'a/kPa Ba
TR FR TR JBRG  1- 50 =173 1.5

1= 2 WAL AE R A 80 >150 1.9

O RRR 5 KUK AE < A 85 =278 3.3

B ARBR TR P £ 50 =102 2.3

3% 2 WAL AE B 80 =97 1.2
AR AR 2 KA AL 5 2 85 =190 2.2

BRARBR TR P £ 50 =168 3.4

5% 2 WATE < 5 80 =191 2.4
R IN Y o A ] 85 =46 —

— 77 ThT SR JHVAE S A 00 52 X0 3 T 20 A o - vl 0 = 00 B L 5 4 B AR R 4 v 5 o3 — T T S 3K
G E T FS A BRAR 58k DR 194 D00 JEE B Ty e i B 3 34 R A5 B0 A5 508 R PO B IE 3 AR I8 A 249 R 2% BB FR
TRECIRZS KRB A B AR

1# .3 % .5 & B kS I A TOUDE [ 42 2/ F 20 mm . 3 AR B0 A 249 R 38 2 B FROR O 25 3 AR
AT AT D00 JEE BHL Ty L A s BEL 7 v R € 43 K R BT M AT R AR

ey AL BEAZ 2 R A YRS 7 BE L e ik S AR 8 Bl S TR ORI S TN e Bz L FE ]
B R AT O A T 35 2 T RO R AR A D0 - 9 R 5 4R R 0 K R Sl A B R L Y )
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5 &itiAE

AR CPPAl 4 5 ) 5 AR IR R 32735 12 7R 20 ) 2E0R. 4 25 330 R 119 PR e 1) 70 s A BRVR 2 10, 85
MN s B T0 G TR B O 45. 18 mm, BT AR VFUTRE B 50. 00 mm. 45 $% R T3 U5 58 BEAT a1 BN L JUJ 77
TEZ AR B T 3 AR IR AT 9 J5 2 M BEL T3 344 50 2R 0 B 3 MR B O 22 B K T RSP 2 30 %
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Tab.5 Review value of post-grouting enhancement coefficient (8;)

1K 55 A 2 5 =B B R I B fE CEESIM R R BMIEIRME  ERIE pd

B AR BR FORG 2E +- 1.5 2.20 1.4~1.8 1.5

1 4 RAAE 5 2 1.9 1.75 1.4~1.8 1.2
Wk R E 3.3 2.00 1.4~1.8 1.8

5k FEURR SR 4 £ 2.0 2.20 1.4~1.8 1.5

3¢ 4 RAAE 5 2 1.2 1.75 1.4~1.8 1.2
WERRE KA S 2.2 2.00 1.4~1.8 1.8

5% R SR 4 £ 3.4 2.20 1.4~1.8 1.5

5% 2 NAAE = s 2.4 1.75 1.4~1.8 1.2

W RRAR 5 WAL A B — 2.00 1.4~1.8 1.8

83 H AT Bt 0k AN A AR U L T B R SE B AR D0 L A A O T 38 mu A S E A )
JERSERAR SR AL AE B e/ T 14 oy A0k s Ak 0 52 50 2L O3 i ey 3 3 Ry 2 3 RV 3 2
Hi 6 ARECH 4 MR AEMITER B H/NT 3 ¢« MR TSO/NT 2 e R ERIE AL,

6 TEMMHITEREIIFR

FEFE G T AN 2017 45 10 A 17 HIFIRIE T 2018 45 7 H 5 H 45 . JL 58 i 509 MR T Re ik, Hoop . o
A LA 184 MR DR 37 3t A% 01 52 R o Ak i 23 8 A B R T 58 LS | 07 TR AZ AT R AT AR RGO
T 2 B A T P R ) R A COL 7D 1 5 30O B AR S ML AE » TS 28 7 119 52 A B 80 AN 7520 T4
IR Y 3 A% TR PG LEE 36 ML T R BA M (CERENA 9 IREEMD. 2018 45 7 H 5 H —2018
8 5 H AT e b g I 12 AR BEJE AT i 280 0, Horp 9 AR MEST IR CERENA 3 MR JEHE: 194 %,
232%,327 %), 3 MIEMEDTIR 45 R IYAT 5 o B WO o

XF 194 % .232 %, 327 & FHEBESEAT B B8 1) BT T i AR L 3 MR 8 A 1 A A Bk B Ol 1L 55
MN. £z KA A I 2 15, 5 MNL IR 3 Bk IR L 290Kt BE 57 B 3 a6 A A f5e R 338 £ 2
PERR YRR TR T DO B2/ T 40 mm, ELAE 45 20 A 28045 T T B9 2% SR DT 3% B2 0 0] B0 R R
(Q-s HiT £ Jo W2 A9 BE 3 B » 0 3 MR 36 A 4% R 128 B0 PR R BBCIR 285 B R 38 £ 28 15. 5 MIN Dy L
AR5 [0 e T A BR 7R 28 7 o il /2 BT R B A A 0 T i 23U 45 2R L 3k 6 .

F 6 AR TR R R 2 R

Tab. 6 Test results of compressive static load of main building

R G 5 Quix/MN s1/mm 8/mm Qu../MN 5;/mm
194 & 15.5 19. 47 3.10 15.5 19. 47
2324 15.5 13.01 1.21 15.5 13.01
327 & 15.5 19.03 4.67 15.5 19.03

194 £ ,232# ,327 # I BEMZL, AN IET 14~16 FroR. IRk BIHEAR Y 1020 A 0] 58 ) BLAR BR
Ar 2 s b o A BEL 3 3 43 4 K A R AT S (B S AR 1 400 ~5 0% TP - o RT g ik 1504,
e BUFE A s=0. 05D B 5 R ELARME 4 B BROR 28 7 02 R <1 119

TREAEA A ORI E D 2 o AR T3NS AR IR IR i 3 TE RO 2 38 A T 5 A A
T3t RTEONANT 2 0 R ERIE AR BT AR BRAR E AT B TR R

http: // www. hdxb. hqu. edu. cn



55 3 0 I . S5 o i 2 I o 0 A o A 00 52 5 3 48 9 e L A 0 A 367

O/MN lg t/min
0 3.1 6.2 9.3 12.4 15.5 1 10 100 1000
0 : : : : . 0 : ‘ :
— $—a-0=3.10 MN
10.00 |- v_\Q=4A65 MN
\—’__H*_‘_\Q:s.zo MN
8.00 | 20.00 |- N—‘_“_‘_\&WS MN
. IS . ’\’——-o——-——o—\&%o MN
g £ 3000 0=10.85 MN
B = 0=12.40 MN
16.00 - 40.00 °\.__._._,_,_,/Q=13.95 MN
EIES TR /(;15.50 MN
L]
50.00 |- T T e
24.00 L 60.00 L
(a) Qs Bhzk (b) slg t Hhk

Bl 14 194 #3055 4% i £&
Fig. 14 Curve of 194 # test pile
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