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Research on Foundation Selection and Construction Technology
of High-speed Railway Bridge under Complex Geological
Conditions

Ligang Wei
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

With the rapid advancement of China’s high-speed rail construction, the foundation design and construction techniques for bridge
engineering under complex geological conditions have become crucial for ensuring project quality and safety. Complex geological
areas often involve adverse geological issues such as weak soil layers, fault structures, and water-rich sand layers, which directly
affect foundation bearing capacity and structural stability. This paper combines typical engineering examples to conduct research
from aspects including geological feature analysis, foundation form selection, and construction technology optimization. Through
comparative analysis of pile foundations, bored cast-in-place piles, enlarged foundations, and composite foundations, the paper
proposes selection principles tailored to different geological environments. It also explores key technologies such as hole formation
control, slurry wall protection, reinforcement cage positioning, and underwater concrete pouring, while analyzing the role of
geological information monitoring in construction safety. The study demonstrates that scientific foundation selection and precise
construction control can effectively mitigate adverse geological impacts, enhance structural safety and durability, and provide
technical support for high-speed rail bridge construction.

Keywords
high-speed railway bridge; complex geology; foundation selection; constructiontechnology;cast-in-placepile; information-based
monitoring

5 0 R S P T B SR R R B 5 s T AR 5%

Al
ikt RERIEMN TRARRAR, HE - Pyb PiZz 710024

=

AP E SRRkt MRBIRAEL LR AEHTHABETEAIERRAYARIBREE S0 X8, A5
IR R AR LB WM SR EERRIAFM, AER AR5 EMBENR, AXLE6HR TSR
B, MIJRFIE AT, K Xk tE . BT HARIALE T @EIATR, Bt s il 45500 EH . ¥ RIAR e £ A0k
FHX G eE, 1B TA S RENFARFEG AR RN, LF BT T mILIEH . R IPE | M LR TRE L Z
FRXERR, oM THAEERENE T2 PR, FFREM, F5eg a2 5 A 6 56 425 T A s AR
RbR e, I L AR AM, AR R RRBER AR L,

eSS0
BBMR; BAR; Ra Al ETHA,; HizbE; {3 ekn

MERISEFRE. MEMSERORSE TRENES, Al
i T A MBS AREE L, (ERMATRIA R A Ek
PR TR S, IR AR MU BT R AV LAl 2
NS TREROR, BAEARMTIRRIRARSZ 55

=R

2 EXMBFH TR REMIZITHEE

1 5]

[l

R R A e R Y A A 4y, AT
A BT ELRERC A BILR 222 5 I, thEHEI L, #
AR ERE, EHEDMERTE . At
Bt WINGE. W, BRSSP AR
YN T 22 B B M. R BT e 2

FECERELA IR SR e EDK, FAER P Bt TS

[EZER-AT] R (1997-) , B, PETICKROA,
AR, BNETREIN, MBRETEMNR.

FIMEER

2.1 MEENSYIEBNFERNERE
RN, WESMERH sEIRSmTE,
AT ENEREIAEOR, HAATEREARE | SRR TR .

37



IREFAREEE - £10% - £ 024 - 2026 £ 01 A

PSR, e mEs LA T L, FOTBnREER, HAE
o, S FEGEMEIE, EmAaRErE. DINAE R
ARETIBE, (ERFURNE B SYR, MR e
X ARSI ST gl AT sENiE Ly se et Hahn
TR SRR, St A AR )
BROTEL, TE At A . MK AL B AR EURFIE, Bl
X HUZ PRI T tESh, I S AR 4T R
EEENEMTEN, AR HRENE L2 4e
o RALEIFHESES AR ERE, 7Rt
PRI A ISR FRE M S AT HE
2.2 K R IR R 1 SR AR B 5

W RSB AR, M2 FLBUK E DR (bt
Bt R E R, EH R R KPR P T,
HIERILEEGINY, B55 R FLBERTMEIIER, 2t
SENARERLR TR 52 A, M /KA BR 2S Rt Y
TR+ NN LR T E AL, IIR7 KA E B SSREHY
SR AL, FESTHRINZ 78025 KN, REAZK
MIB5E . BB LA, DABRRHE R /KO 45 R £ 52
Wi, [P, HBREEX S X RIEREEN A (O Bt e 4 R
HAHEZRM, W I E DA R8RS A S UM
&, B, R I B T Bl I RE TR,
BRI RS ER SRS F e SREE . WX ss
G, REVHCRE RIS SRR N AR
TENE
2.3 SHEHSERIERER

PRI R VBT S A TS IR AR A, CHRAE
RN, MR E S S AN A HIEOR . SRR
IFTE A B SRR, BESEY MBI E AL B R
HIBIAIER o e A RIS ISR, 31
TERERETTREZ . ACPAIRE MANS S T Rl AR a2
Mile BRI R SRR E AT EIE I P, 2R i%
THAA AR IR TR 2 N 2mm,  BEARTURE RN T
10mm. BESh, WRRHVRRRIE ST AR IR, DLk
T AL S B LSS RE. &, 7
D EPRITER N ITAREIEDR, BES IR S Pt
AT A MR &N, R AR E R, ST
IfEE Ao

3 EZM B M THERERRN 577R LR
3.1 HEERHFEA B i B ER o 938 A1

BERERHIR FLHH 4 (7R EOD SIBRIME, b Bk T
Frh Iz RN R, Y TREE SRR EREX
i, HETLEENEREIS R KRG S AR O
D2, MRS ROk E . THEDIIAES
BRCER, RN R, e
RIFFLRG, BRmHE TRk, T THIZ R IRE Sk,

38

R R ARG S, DIEE, WAL RER SR
DUREIRIEL, X A75 AR A L EXS R i 59310
AR A R B AT e e e . AR BRI Y 22 RE (R,
H, ERAEE A ERTE T PR & B RS R i ) F 2
priie
32 KEMEESHERNAFZH

TEHIBI SRR RRE . _EESA s N, R
MPEA— R PrEikiEss, BATZIN RS, ¥ A%k
lREaEI S, HiE TR, JCHARR M ~KE
EHX, RESAREREMARET . i, OGERERE
HODX AT BB I TR A RN, PR X EE DI i P 52
B, EAHEEOR, FplZnt CFG . BEAREAT
BT S T BE AR, ER TSR, X2
FEREE & T IRBRARNI NETERIILA,  BES A= HIHETT
B, MIMA S PRI MR I RSSO . B A
R FREAS PR HD B E R D JE BT TR R, e
[t NI T 5o
3.3 $F IR BTIME T BBt G F R

TS Wl MK SRRSO, AL
MDA R 2 ST AR ZER . FEIX B 2 T
ST, AR - E G4 RS SRR
HE A RAFCHMENR. it - e &A@ et i
RN, AR NERTREE S, RERERREtE. W
ERENLE T P el RS TR, AR RO RS
7). ek, BEE BIM CEEFE BREAY ) NI B
BORRIHET™, BT “ERMEE” WITEEPEEN A, 8
=AM T TR Rk 52 DU . Xtk
NEFH I T HERA TR UL TSR R s 1,
PR TR AR S TR et

4 EFMFEE T B U REME TR B AR

4.1 RFLEPEER AR

FERR AT E A T, S FLREEREAYTE T R AE
TR E A BEROR AR . BRALIY, B2 REED
S H . K& e T RS, DIRAORFLEERE S8
SERE, B BESRMERIER SOK R, W T A,
AR FIEENE AP EE T 2 EEEIRE T2, DB
MBRIRRIIAL . SN, SPITAE N EEHE, &E
Ml SIEZHEATERE A RILTA, AIIARdRmAL
MR SRR . EERALERIG | A RESS IR e Ty ok
FOARRISZI , 50D R AR 2 S it TR T T
R, SERRILE . FUEAERILE, whiRfUE S
— k. XECHETEA B THEE A AR TR, (RIEEATE
THZ e STaE.
4.2 SMEFEFMES P Hl

DI RN AR AL DR, HAIERE S22



