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Abstract
The operation of a high-speed railway requires the track structure to have both durable and stable
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smoothness, which puts forward very demanding requirements for the post-construction settle-
ment of the off-line structure. This paper discusses the implementation plan of the project based
on the demolition and reconstruction of the road passing through the railway in a coastal soft soil
area and the excavation of the river channel of the parallel railway. The scheme of cement mixing
piles for the foundation and pit bottom is proposed, and the backfilling of lightweight foam con-
crete behind the platform is proposed. Combined with finite element analysis and on-site mea-
surement data, the feasibility of this engineering scheme is verified, and the dense boring of isola-
tion piles can save costs and shorten the construction period. The research results of this paper
can provide a reference for engineering design and construction under similar conditions.
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B o R W A T AR, R BRER AR Th [ OO R SO g s ARG . AR B R
PUESCHE RS . MR IS E I, ZORPUES M RA R A A R TIE, IZXR 4~ 2 a0
BEfe 1 AR A 21 2R 1] [2] [3].

BiE RO, ORI I TTECE RS . R A BRSBTS Bk, TERR AR R A2 A
LRAERS, SLEMR AR 7y, dEi SN R 2 A, RN, TR, 4
R Al B AR T ROPkA, DAL, JERK. TIE N S R kB AR, Al CRUE R MR L A
AT A e — 70 B A URE 4] [5].

e AR AR 3 0 At DX e S Ak Bt S U PR AR T A ) AT Tt TG R B RS AR R HEAT TR
BEFLL6] [7]0 X sl X, T 5 ke (00 B S B TR I R 45 4 DA SRA S 3, 30 4 T B 1 280
A0 s 3 B B U 7 o TN T IR AT BRBR IR I8, AR R B, LN R R 52mi[8] [9] [10].
EX TR AE B T 7 FHATIE T2 RS DA XD, SCR S5 A i e X — MR TE S 7
SCAFTEIAT BRI o5, X T IEE T2, TE R T 07 ST

2. TIEE=

& N TS FEHEES VB LA BRI 2 N 20 K IE FEAT TE R Mk, TE MR SERE 40 m, 24 )5 BT
X 7 R 0 SR o PR 23 KR R S, T R K T B SR UMM, RS R A B
(16 + 20 + 16) m =T JJ iR &EE LB T b, TAEX SR 8 75 2 i m k,  oF ALk B i 2 Ll 45
KN (40 + 64 + 40) m ELL M E S, Sk E 350 km/h, TERESLIE .

ARSI, DR R I BRI, A Bk R R G, TR 4K S R OE M AT R R L
B RS @ s EAAE P, SRR T TRE. TR E A WE 1 AR,

TRk ST T, sl e, TAESMEMEREMA. AR, JRmagi.
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Figure 1. Site photos before project adjustment
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JRVETE 7 B B ORI, B R A B A R, & SRR A AL RS . R
X BRI Ay re ek 55 a0 HE T 51 S ) s a D RS B AR MBI w2 IR A [4] [6] [9]. Blmidk e, BRI
ZEOAT.

L, R NS EE O E, MrR LS AT BN (16 + 20 + 155 + 30 + 16) m = 97.5 m, 3L 5 %,
KRR G sk TR R TR + /R, 16 m BHGEE N 0.9 m, 30 m B FEHN 1.6 m.
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EATE N: 5.0m AfTIE +5.0 m AENIZhEETE + 2.0 m HLIESALHF + 12.0 m HLEh4ETE + 2.0 m 5 F iy
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Figure 2. Adjusted bridge layout
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Figure 3. Schematic diagram of cement mixing pile installation area
3. ARIEHMERESEEREE

3.2. MEFIZHRMR

DIFTTE T2 T B0 B UM AL . S2mBkigiz s . SRIGE 2] (56 BIR 2 [5]. A TREH T 70K B
BEREE ML G B 0N 13.3 m, ARG BE B T2 IS, o SRR . kiR AL . BUAEAT
MR BRITZIIE , AR AT RS AR AR E[10], N ORIEEREEMFIRAL RS N T IRME, A T A E T =
HERR BIAE, BARORIE T BRER MR AL RS, (RIS LS.

BREEMRUAY . AL TR BN FIZENE KPR S8, WM T EAELAN 2.0Um’, KMAE
L0 UM, TREEAN 1.0 Um®, ERXTEIEL, SR K VR SRR B R XA A AT A, R
SRR E T R AT A TRSE S, R R RS, DA DRAETIE DX ) fer O BT, AT A
SR .

[l KV BEFEE 73 Jr SEit, FIETFZ0 s 22 RTT2, RRIHZIREA R 50 om. 7t T iiAT
AWM, B ZEIHZE, RRMEINEEERRE o FE AT IR ST
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PEI AR A, A IR x x yxz2=240 mx 250 m x 103 m, Hrr, x J7ENIERI A, y I7 A NIE
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Figure 4. Finite element model diagram
4. BRTREE

Figure 5. Schematic diagram of model structure
B 5. REGEIREE

PRI oA AR S Al sE, BN AAKP [ A0 RE 1R A RS S 20 AR DY & e 1 2] €
B KL, B EH .

A R 7 AR PR AR AR SR /N A AR TS Y (HSS) R Y, FLRER A (I . MR R ESESE) R
FHER SR AR

T R A AV E R R AT AR s Y PRI T B3k, AFFIB BRI R SR B e AT AL
PERER RN SRR BTN FAARPER A ICREATRA . S5 MBRSHULE 1. & 2. 4% 3 fn:

Table 1. Entity unit parameters

1 LhBTSHR

YA E(KN/m®) PR (x10% MPa)
TR L 6 0.10
Mgk 25 3.45
BRERAIH 25 3.15
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Table 2. Parameters of embedded beam elements
=2 MARBRLBHE

GERE AR BEAE(m) A R (x10" MPa)
B A A 1.20 3.00
BRER M 4 1.00 3.00
BRER M M S 1.25/1.50 3.00

Table 3. Parameters of the board unit

3 RBTEHE

2 RN FAARAE(m) SAERL R (x10° MPa)

FAARAE 0.14 0.765

MR SE PRt T A 2, Al T A ROy \ A Tt fi T O 4 Fior.

Table 4. Construction conditions

F4a IR
T AL
FrEx 1 BB (LR35 %)
BB 2 M BN RN
e ] TEHE . RS
BB 4 MR 5L 5 W 00 T /K i T 5 El 3 1
MrEx 5 MR s s i T Jr AR AR PR
FrBx 6 BERES TN
Frig 7 EH S RIEE

4.2. FHHEER
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BRI 1) e K AKPAL RS O 0.41 mm (G BRI TE 7 ) A2 J), MR 1) di K KP4 5—-0.98 mm,
HILAE STHBIBIA B, S RUTEAS L N—0.49 mm, HHLE S7T#IUK G i B IE I e KFEFRAZ N 0.25
mm. AR R I E B 9 282 43734 0.20 mm. —0.36 mm. —0.10 mm. 0.29 mm. iz KL 6 FTR.

422 ERTEME

BRERAMR S 1) B KK PR —1.01 mm ([FVRTSE 7 1918 TE), IR ) e KK -~FA7 #5-1.06 mm, ok
DURFEAETE—-1.13 mm, KRR N 0.29 mm.

AT R B I [T i RS2 4% 0 1) A—1.79 mm. —0.79 mm. —0.83 mm. 0.32 mm.
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Figure 6. The displacement cloud chart of foundation reinforcement and pit bottom reinforcement
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N Y SER RIS TR MRS RS , iE TI REEATEh AR T, 6 TR E A ARG S5#~59#4HF
BIOEAT IR . I HEHE AT B LIS 7 PR
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Figure 7. A sketch of the layout of monitoring points
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Table 5. Monitoring content
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Table 6. Monitoring frequency and early warning value of pier displacement

6. BB IENRERSEE

AR (/)
et B P& (mm)  RE{E(mm)
e L Hr— A T OCEEH M TEHEREH MTE 1 AH
TR S 1 12 4 2 1.6 2
7K 1 12 4 2 1.6 2

Table 7. Monitoring frequency and early warning value of peripheral displacement during river excavation
= 7. AEFHZHEAE EIA AR BN R ST EE

JLapp7 e
apRgE] THAE (mm) HAEAE (mm)
R 30 <
R PUR% 12 ¥/ 20 25
R JE LARIKEAL R 12 ¥k/d 20 25
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Figure 8. Displacement curve of high-speed rail pier
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