Fa0E F12Wy N %o oaE B Vol. 40 No. 12
2023 4E 12 A Journal of Highway and Transportation Research and Development Dec. 2023

doi: 10.3969/]. issn. 1002-0268. 2023. 12. 013

HUIE HE FL T 32 3o FHB A 2 WA B Al =2 el 53 1

g F OB, B, 5o
(1. JTHESSESIEARAE, 7/ T 510000; 2. 38@IEHRA KRR, 465 100088;
3. KR ANEBE, BV VE% 710064; 4. T REBHEIIARAR, T4 J M 510550)

BE., ARARR I TF RIS R AL H v, EEA AT HARZRR G L b @i sk E R
AE B Z A BT AT, B ST MBS S BAEL RS 5 A2, R T AERBAEILTIEAE T 6 AR
ROAER RGN L BRIk, FESTRECASHARIET F ke T, #1288 T T A5 AR s 41
BB TR FHBOREX N ER R, R EW . A4 R TRRBEMEILTIEN, A 4L B AR
12534 8.46 mm A2 8.4l mm, HEHFRKET4ELA A 1020kN - m A= 1023.87 kN - m, EAKHEZIFTEZR, mAERT
FBAEAEILIFIEE, AL BAEMETEA 5 M A 15.30 mm A2 15.29 mm, HHFZ K T4 A 1 145. 18 kN -+ m #=
1024.4 kN - m; SR FHRBHEIEILAIEN L AHRFIEE, A4S BAEAETRAEH 5 4 21. 88 mm #2 21. 41 mm, 4§
KBS H 1277 kN - m A= 944, 28 kN - m; @it 3t 57 k45 B 2 #TFA2H RUATJE AETRALAS Fo ik K 5 4EHR R it 2
FEHER, GAIBREGATIFTATAHENRES NI EH T L0, SO PHREREALABRKREEHHE
TR EAEMEILG AT RALF S, IO mB], FEHFREERAG T ARALERE, HE L ARG EE,
#m i ZAEL T,

KR PRI, HHEF xR, o, ik, TR

FESES ., U443.15 XERARIRED ., A XEHS: 1002-0268 (2023) 12-0107-08

An Analysis on Influence of Anti-slide Pile Hole Excavation on Slope Bridge
Double-pile Foundation

MA Ding-le *'*, DONG Peng”, YAN Chang-gen’, WAN Qi’**
(1. Guangdong Transportation Industrial Investment Co. , Ltd. , Guangzhou Guangdong 510000, China;
2. Research Institute of Highway, Ministry of Transport, Beijing 100088, China;
3. School of Highway, Chang’ an University, Xi’ an Shaanxi 710064, China;
4. Guangdong Transportation Technology Testing Co. , Ltd. , Guangzhou Guangdong 510550, China)

Abstract: In order to investigate the impact of anti-slide pile hole excavation on the pile foundation of slope
bridges under different working conditions, based on domestic and international existing study results, a
theoretical analysis is conducted on the stress characteristics of bridge double pile foundation, and the
deflection differential equations of each segmented pile foundation of double row piles are established. A
calculation method for the internal force and deformation of slope bridge double pile foundation under the
condition of anti-skid pile hole excavation is proposed, and the feasibility of the method is analyzed and
verified through engineering examples. The failure mode and internal reasons of the slope bridge pile
foundation during the construction process of adjacent anti-slide pile holes are identified and revealed. The
result shows that (1) before the excavation of the anti-slide pile hole at the lower part of the slope bridge, the

top displacements of pile A and pile B are 8. 46 mm and 8. 41 mm respectively, and the maximum bending
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moment of the pile bodies are 1 020 kN - m and 1 023. 87 kN - m respectively, which basically met the
design requirements; (2) after the excavation of the anti-slide pile hole under the bridge, the displacements
of the top of pile A and pile B are 15.30 mm and 15.29 mm respectively, and the maximum bending
moments of the pile bodies are 1 145. 18 kN + m and 1 024.4 kN - m respectively; (3) after all the anti-
slide pile holes and soil between the piles under the bridge are excavated, the displacements of the top of pile
A and pile B are 21.88 mm and 21.41 mm respectively, and the maximum bending moments of the pile
bodies are 1 277 kN * m and 944.2 8 kN - m respectively; (4) through calculation methods, it is found
that the displacement and maximum bending moment of the pile top before and after 2 excavation situations do
not meet the design requirements. The calculation and analysis of the internal force and deformation of the
pile body of the slope bridge under 3 working conditions in a comprehensive engineering case show that the
failure of the pile foundation of the bridge is mainly caused by the excavation of the anti-slide pile hole in the
lower part of the bridge, the increase of lateral force on the pile leads to the change of the stress state of deep
foundation bridge, and the deflection of the pile body, leading to the deformation of the pile foundation.

Key words: bridge engineering; calculation method; theoretical analysis; slope pile foundation; mechanical
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Fig.1 Theoretical calculation model for pile A and pile B
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HIR KA A LT %A A8k, (AR08 S A6 o A
— B, AEFL R MEIR] 3BT E A BERE B ek
THEAEMEAE T 6.6 m &b, F KA R 1277 kN« m,
FHEEFHZ R R S i K T 25. 2%, ML is)E
B A B i KRR AR T 5.9 m b, e K& H N
944.28 kN + m, FHELFFAZATHRKRSH MmN T, F
IR N A2 5 S AARAE FHAEAE S 00 8 e A2 K
Rl B MER3Z BRI B S, B bR R 5 1%
A BE, XFERETAL A BEXT B AR — S m g,
ST B MEAE TR fr 2R AR /N, A AR T fof 2R AR A, ik
SEA MENE B ARR, B MEAE B AR AN, X —
PGS HERE A BEME B RS 4% B MEAE B AR R
B K — SR O I A — 3K

4 RS

AT T SR A _E AT G RURE R At 64 3% T 4

AT T 50T, Kbt B oy BT 45 BEREMEROT AT 32
GrHT, it AT 45 o Be AR B it 1 oy
TR, FEPUIE AL LT A2 S50 T A0 RL 3 A 2R
WS I, IR TR S 5 A ik T
JrE AT IR SR AR R RN TE R,
BRI R RS WT

(1) FRHE L DX AR A R B 00 32 TR,
WESES> R 3 Be it A7 oA, #Ear 17 3EMEN 1 50608
FrivBat oy rfe, R AR SBOE AT R i, 15
PR SRl B N 7 S50 £

(2) Mgt e M IEANT, ZIEMALITZ
Ja s S AR A WA AR AE L AEET bt
I AR R 2R 43 B M 22 T S0 B0 T AR A AL 42 % AR}
AT GRS e AR PR B L 42 1 A L S AT ) £ 4
BRFFHZ S5 PG DAE B N 1 S A A% 0 o A JLAE, 4
TR B A AT FLAT B TS OO RN AT RS
TR EAR,

(3) MRIRIC TR, ZRBA R T
PO EBEFL I $2 00, A BEAD B BE TR A A 43 Bk
8.46 mm Fl 8.41 mm, HF & i K &5 7 % K
1020 kN - m 11 023.87 kN - m, #BEA 2 ¥t
BOR, UM T YU MERELTIZ S, A BEFN B AEAE TN
DRSS 5K 15,30 mm A1 15.29 mm, M5 e K254
39k 1 145,18 kN « m F1 1 024.4 kN « m; 445 F
Ui MEAE FL Sk (8] - 2 F 205, A BEF B AEAE TR
DS54 21. 88 mm A1 21. 41 mm, BB K254
S35 1277 kKN - m 11 944,28 kN - m, PIFRIFI2E
BT S5 RAERAN G BT ER, JFS R AR A
AIREC AR, S5 EPRIEOUAHTT

(4) ZEEARTREEG 3 B T80T R A
SN TS IE B AT AT i, A S 40 v i R AT
RAEREIR E BB A 2T ERPUIE AR AL A R IZ 5 A
Y, MRS RARMARIE, SRR Z T
RO A A, JEm & A IR, B TR it T
IR S X it T R i A T e e Mo BT
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