5 42 585 4 ) G (] Vol. 42, No. 4
2026 4E8 A Structural Engineers Aug. 2026

58 XL ife 75 3t = HR T A FLBESZ HE A 10 35 Bk

E AR
(RiERKIVE L+ TRARAFR, i 200093)

B B TRILRIEESRT IO & s LR T4, SEFNEABRAR SR ER, &
A% RACT 2 RAL R 2 5% R 34 B R B8 RA) B &, A ARE A THREARFF T ER, @52
03RRI T AR AR & AR B ) A ARAAE R TSN, KAXANB T ARELR
B W akisiE ALy %, B R A E IR L L AR ST ERAERN , BRFTEFTHT 30%
W TAZRM, FBE KRB BRBERA TR FTENTER, ALBLETHEMEER I LW LR
BBk THEMIAER L RBE—Z G AE,

KR BRALIR Z, TR, mish, AR, MaiER

RESEES. TU443  XEEFRER: A DOI: 10.15935/j.cnki.jgges.202604.0018

Optimization Practice of Dry Hole Rotary Drilling Piles in Strongly
Weathered Mudstone Stratum

WANG Junsong’
(Shanghai Changkai Geotechnical Engineering Co., Ltd., Shanghai 200093, China)

Abstract Due to the inherent nature of dry hole rotary drilling, complete removal of sediment from the pile
tip remains difficult. When the bearing stratum consists of strongly weathered mudstone, the adverse effects—
namely significant weathering, uneven strength distribution, and softening upon water exposure—are
exacerbated, often resulting in a single-pile bearing capacity below design requirements. Effective
enhancement of pile capacity can be achieved through rational design and stringent construction management,
thereby optimizing pile foundation costs. This paper details the optimization of rotary drilling cast-in-place
piles in a Fujian-based project. The adoption of pile tip post-grouting effectively increased bearing capacity,
yielding a 30% cost saving over the original plan. The reliability of this approach was validated via extensive
static load testing. Furthermore, the critical control elements of the post-grouting technique are outlined to
provide reference for analogous projects.
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Table 1 The parameters of soil layers
e - b (Al ) FLIEE 1 A m@gﬂ
q,/kPa | g /kPa | FEK
@ I3 S 25.0 - -
@, ESi G 20.0 - 0.25
@, Akt 20.0 - 0.25
@ B A 1 25.0 - -
@, | ETMBREEAR RS+ 40.0 - -
® e A RBR M+ 35.0 - -
@ | R 85.0 2500 -
®, | WHRsRR LR 110.0 4500 -
®), | WYk A2 110.0 4500 -
®, | FEHRSERLE S 110.0 4500 -
©, | TRARTREE 130.0 | 8000 -
©, AR 2 130.0 | 10000 -

Yy R K 32 2R AT T AL 2B Y
LK, B P 1000 75 A2 2 7K 7 B PR O 24.64~
30.04 m,

1.2 EHEZITAFE

BT R RIS HE AL, DL, )2 RRHOiR 5
WAL E 2 30©), 2 KA 5 TR D 5 R 1 )2
FrER AR, R 4 A GUEE R, X
JEBE/NF 10 m Ak, BER A bR ACE JZ 20 m XTI
TIEEERT 10 mAb, R ARG A S )ZE 32 mo JIE
T R TOMES J5 3K o BEAEA R ALt T T
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Table 2 Original pile foundation design scheme TTHBEATT 1R 61000 FIFEFHERAE , R 2y
BEfE | REIIH AR m . 28 m, A% 20 m, 5§71 2 NG, EREHUR 58 KL T
fum | GEAN | BCERRE<I0 m | BUEEESIOm | L AR B S S i SRR E = 14 000 kN,
1200 | 5500 E 2% 25 9 800 kN I & 2 B , e B Q—s 1 28
1000 | 4700 20 32 % K I8 B AR )R 0 0 X 1 £ 28 7 000 kN Ay
800 3700 TZME ) AR B2 ) B AR IR A 2% 7, BV 2% 0 R
{4 3 500 kN, AR5 2 TR 1 4 700 kN, il
MR b S 1T AP 1 TR o P RS 0 55 SR DL ] 2.
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426.06 42?_.00 B 27.14 42748 SR EKIQS
5 T A 1430 20 Jios pKios
e 427.61 il
041781 | &
OF i+ _ g BT S
13.60(412.46) 13.60(413.88) 2/
9.50(407.64) #1 000k, L~28 il L
/ ORICRHALIE
27.10(399.9 =
393.74 393.94 39476 A6
37.70(388.36) ) = -ﬂw\ﬁl Tl 37.70(389.78)
a2l = 20 ._’é) I{}'{ H ) : 3 ,‘..1|I.
| " _ \42.00(385.61 )
. 45.10(382.38)
46.70(380.3( !
(5), B AR 5 K 5 ?

68.23(357.83) A(357.14)
@ AL TR
79.99(347.01) 80.65(346.49)
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Fig.2  (Q-s curve of the test pile
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Original design pile length and typical geological profile
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i AR A7 166 3 D A AR 7, e 2 47 10 45 TR
— B0, 3E B S O AR S KU
IS5, FNBREE T EERH ) T, R U S ] K 2
JTEREAEAME T 5 500 kN, AEAR FTbE o A4S 1 )2
TREE (48— Tt T4 78

2 iXHESHT
2.1 RHER LR

RALS EBE SO BERS 1 000 mm, i A G, i
Hotkom WAL A 8 m, IR BE 2590 €45, R A T
WL EMRBETELKIS 1, KK 0.5~0.6.
R UGS B — U 3 UK, B T 2 tk
Ve, 1 J B a]E R 2 he AR kAR S PR BE K
W3,

*3 R RIRESE
Table 3 Parameters of the optimized test pile

BES H1 H2 H3
A2 RS /m 29.80 30.90 33.30
SRR EE /m 38.78 39.33 41.74
ANHBRE /m 8.89 8.49 8.24

TR R T #0116 0 8 7R AR, e KN 2k
T4 22 000 kN, fin#cR HERRE e E 23 000 t,
BLE 6 5 630 tiy T A mak, WK 3. 41114
Iz, SE—um#k 4 000 kN, LUSEE00N2E 2 000 kN,
TP A 2 AG  h R UL R 4 ARG I & SR T LA
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40 mm, {Z AR HBUBERE o 3 & B UM i A 38 B
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Fig.3  Photos of pile load test
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Table 4 Design parameters of engineering piles

PRAE AR SIS AE(E R /N
B 1/m ! TN /AN
- (B SEERL AR )

0<i<5 7 000 14 000

5<i<12 6 500
17 000

12<1<20 6 000

20<1<27 5500
19 000

27<1<35 5000

TREE N T 2 AT — i — 8, A AR A
Ui E A DR R K o 5 B K 2
Ja 7 SBT3 A 30% , H
BT T AR B TAE 2 000 T3 oG, [R5 29 T K
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Table 5 Test results of engineering piles
O | BEEC | CPIURE | PR | BRORURE | e UL
#m/kN AR H/mm /mm /mm 1 /mm
14 000 16 7.14 6.38 13.89 3.83

17 000 30 10.57 10.58 17.14 4.19

19 000 39 14.21 14.27 18.95 7.39

AR i o AR A A DU B R B ) (JGT 106—
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N B KOk &, R E R, HA KR K

LR G 1R MR TR it 55 0 24 A IXC ] ¢
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Fig.5 Statistical chart of settlement of test piles
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