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Abstract

In order to ensure the safety of operations during the construction of high-speed railway bridges,
this paper takes the newly built railway section’s beam assembly platform as the research object.
Based on design and construction data, a three-dimensional finite element numerical model is es-
tablished to systematically analyze the collaborative mechanism between bridge piers, retaining
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walls, and backfill materials in response to the stability of the load during the operation of the beam
transport vehicle. By setting up four typical unfavorable working conditions, simulating the load
effects of beam transport vehicles and preloaded box girders, the displacement changes and stress
responses of key parts of the platform structure are extracted. The analysis results show that under
the combined action of preloaded box girders and heavy-duty beam transport vehicles, the vertical
settlement of 320 piers under the most unfavorable conditions reaches 11.00 mm, the maximum
horizontal displacement along the bridge direction reaches 6.00 mm, and the maximum principal
compressive stress borne is 14.24 MPa. The connection between the retaining wall and the bridge
pier is a stress concentration zone, and the maximum Von Mises stress of the retaining wall on the
320 pier side reaches 2.30 MPa, approaching the material strength limit. Due to significant stiffness
differences between the pier body, retaining wall, and filling material, the uneven stress in the con-
nection area is exacerbated, and it should be a key control area in design and construction. The
research results can provide theoretical support and practical basis for the optimization of assem-
bly platform structure design and construction safety control in similar projects.
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BN T R (B AT . 4 F B ENIRI 450, AMEIERE@IT A8 KA AL L ThRg,
FORGE M B SRR ML W 22 4 5 AR [1] [2] JCHAEBBH LRS- 6 450, BT 18 R4 4%
K AL, WL RARE SR AW 22 55 B3, WA IR PRI R kv 4%
Hh S ] [ 3]-[5] -

R, N E G i TP BRSSO R AR E M, CRIT T 2 BRI .
SISOl t, ERMERE 5 R SE T 2N B REARNIEE Sk MR B R R ARVLVL 7] A
RURIGHR R T s SRR S 0SB 2 08 B . ek, Xk TR SRt sh 7 AH G451
WAL S AT BRI R, JCH IR AEAN R 000 Ik Bl 435 Ay P o S AR 5 42 1 xof 557 T ERAS 1 4 22 b e
[8]-[10].

S b[RIR, BUEBABARAE NG 25 /AR e R H #5732, 5B Midas/GTS NX. ABAQUS
HHRICFG, FFRN RS - $2455 - [F3H - MR R G T 2 TOUEBE SR 8T, RSB
(152 F1 AT [11]-[13]. WFALRM, P& 4R ARRE A2 B — MR rERE R, ST 5 R
TR A Bt ok b A ] (1 B [ o ST I [14] 0 R0, AESRAPEE AR RN -+ - 4540 ST 7 528 T W R 1 %1
I 7 P 5 AR TR A28 1] 43T o R 4 kbR B (0 4 FH [15]
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2.1. TEHR

B AR ZQ-Thr IE£R 12 LR G Hl: DKO +000~DK48 +788.63, IEZK & 47.701 km (& 26T T
B{: DK17 + 220.455~DK18 + 782.055, & 1.5616 km). 4% BLf2 DKO + 000~DK182 + 564, fHHILK
362.19 IEZLA . & 2 NG L ANBFEAF R 2 JRIREE 4. 2 sk8iE 2k, Mo 320#~318# Bl AL AL
AES BTG, %2 JUAARE AL, ¥ 2 fLARA B R A RBER E 4R 7, HEHRR
BEFE 18 m, PAHAFK 65.2m (4 1). BREARETG PATHIEREF, 3204~318#8 S 1455 (1) 32 far
B AL A RN ) 5340 5 EEEAT R M AT 5T

B EpAng BN

iz

AR

BN

Figure 1. Schematic diagram of the beam transport vehicle passing scheme
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22. BILHFR

(1) i THES

it T, FEHLN C 58 ) 318#~320# U [T EATIE 2R, WHE I SEAA B F 4 i 42 4635, SR A 20
t R EENLISHR 13 SRR 4 3 5 A ORI e 25 SIont S T HEAT RS, He SR EEANARIR T 0.9, HR A Fudid RTK
XF 29.1 m TG FE IR BE BE AT IR, Ty AT IR

(2) 3)JEIER

PR B AT FZHUBC B8 2 A\ 3208 46 e AR 2R B A I, AR IR RN 319488, 318#H 4 A A
.2, NP IEE G i, I DY JE TR R B, R EESL. 2 EES, BEEHAE
FEAKRT 30 em, FEESIHE 2 m YU AR 20 t REEHUBRER, R SC0T S2 H 28 2 A -4 1) 28 5% 7 () Bl
JE, JeREATRE 105 RR 3 0. ISR 1, WRORDRIEESE, M MIERHAN LIS #aUE
SR 22 7 5 T R FH 30 B8R AL A 2 K BT 1) 7 vk A T I B LU

R G, AP B M 520, fE 318#I80F1 3204 E A Heuii Sk 15 cm R H
C30 it T—id 44k, 4K 125 m, HATE 3 m, & 3.22 m. $4REE O RRRE )G, HAR AR
1.2m & B K, fJGHEH 40 cm ELIE A IR

2.3, g &

kY & 355 DCY900 15 2 42 A1 DF900 ZEMiHL, HIFERHARSH M IE 1. 2,

Table 1. Main technical parameters of the DCY900 beam transport vehicle

%% 1. DCY900 BREFERARSH

5 T H ZH
1 e B 900t
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Table 2. Main technical parameters of the DF900 girder erection machine

5z 2. DF900 ZEAf il EERHARSH

7 I H ZH
1 e T E e 900 T
2 BRI 32m. 24 m. 20 m L AR pE R AL A
3 YN G BT 0~0.5 m/min (%) 0~1.0 m/min (£ %)
4 B NEY T 0~3 m/min (FE#%) 0~6 m/min (%K)
5 RARRIE S 7.8m
3. HEHER
3.1 H{EHER

MRS TRE TR SRR, AR EEBER F Midas/GTS NX K ALE A PR G AF[13], 5 B ot
11 3D LR RICAIE R ICHE, Horh 3D SER T EZ M TN, /ARG k. JORL SR R, pE
TCEE TR @A . BRI AR TR RS RO Rl X3, RIS 2 X o e s
e, AREL D R, ARV A BT 117,612 4>, 5 AT 469,568 N, BB LA 2.

(a) BRI (b) HrREGHIBEA

Figure 2. Three-dimensional finite element model
& 2. =4RAE

32. itEEH
(1)Hh 2 IR 25

R HTORE, MR RN 3~4 B (KE A~ E M, IR, os =160 kPa). 4~2 ¥yt (HKHE (i~
FHt, MR, os=110kPa)fl 1~2 JBRA (3R, os =400 kPa). HEEIEZ /=2, THHHES %
18,000 mm, JEHFIAS G 29,100 mm, LI LA R 1:1 A 1:0.75. RREEESIRT, KOChFRE LR
K 5500 mm). B 414-ERHEEEN S B 1200 mm)FIZK e AR R BCHE A (GE RS E 400 mm), 2 IR
BARSHNAE 3.
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Table 3. Material parameters of soil layers and backfill
3. WERIENSH

OB T LR RIREE HEL/N=d bisE W) FEHEf
E (MPa) y (KN/m?3) u ¢ (MPa) o ()
I+ 13.2 16.0 0.35 10 10
B 45y 1EE 1.32e4 19.0 0.25 / 40
ggﬁ% 2.2e4 22.0 0.23 / /
3~4 Fhit 45 18.7 0.3 19.0 12.0
4~2 ¥+ 5.1 185 0.3 6.0 20.0
1~2 KRS 50 21.0 0.25 / /

(2) “iz4

PRAE BT Sl T 758, UL7E 3204, 318#IEAH EVRAEE 248k, 454 FH T HIH MR SP AS~F- 188 1
KT ML o 3184#~321#Hr = 4.85 m, G HE N~ 6.0 m x 2.0 m. A SR~ 102 m x
51mx2.0m. PEEEBEMES 1.0m, AKE k244, it 8 fiipk, Horb 318#bE K 35.0m, 319#
BIPEK 33.0m, 320#3FbE K 32.0 m. MREVCIFBOR), %R BRSO 4.

Table 4. Material parameters of the concrete retaining wall

4. RELEEMRSY

Ey ARy YRR HE y (KN/m?) P E E (GPa) THFALE 1
e C30 25.0 30.0 0.2
ey C35 + C40 25.0 31.5+325 0.2
RE C40 25.0 325 0.2
P2 C40 25.0 325 0.2

(3) LwE

PRAE TR S A AR, BRE. FHRMERNIFEARRITER R E S, UENWEERE,
R FELLR 4 FiASF] T :

1) THLL: IBREER)FESIEANLI

BT, ATDRAI TOL R, 32088 b BRI O AR R —um B (ST, il s ) PL=
1.442 MPa). iz (EH)VE R (G0 K /1 P2 =1.266 MPa), LA K AT RSB Z TR ER 1 FH (F7 0 s /7 P3
=75.679 kPa), fi#kfEHREMWE 3 AR,

Figure 3. Loading diagram for Load Case 1
3. TR 1 EHIERAREE
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Figure 4. Loading diagram for Load Case 2
B4 TR 2 EHIERREE

Figure 5. Loading diagram for Load Case 3
5 TR 3EHERRERE

Figure 6. Loading diagram for Load Case 4
E6 TR4EHERREE

2) T 2: B2 (FE ) A H 4 5 Wl N -3

W, PTG AL AL, 32048 b B AT RO A R — I E R (BT, i R ) PL=
1.442 MPa). iz (EH)VE R H K /1 P2 =1.266 MPa), LA K AT AR SR Z TR &R 1 FH (7 2% s /7 P3
=75.679 kPa), far#kAEH AR E WK 4 R,

3) T 3: BREMER)ESNM T L0

I AT, ATRAMS AL THL R, 320880 b R A SO R —im A E (& T, i ) PL=
1.442 MPa). 18R 7E(EFH)A = AVEH (30 i P2 =0), LAKAE I ZESERNZ TR FH (fef 2k i £ 77 P3 =
75.679 kPa), fuf #AE /R EWIE 5 Fis.

4) TH4: WS REGER. TR)ELH ROt s

TR, ATUAR AL THLR, 32088 I 3 B2 (1 ff O FE R Im e (&5, i3 A PL=
1.442 MPa). &R ZE(EH)A = AVEH (31 1 P2 =0), LAKAE R TESERNZ TR FH (fef 2k 0f £ 77 P3 =
75.679 kPa), Mz (B (A 8k 5 /1 P4 = 17.464 kPa), fif #kAF Fl 7= & 6 Fiass

(4) bk E

1) HE A
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BB BIHE T3 OC R [L1 S AR, AU SRR RIE Y Midas/GTS A Ik AT, ELHHS
ARE NI 2 HE 4 RBEIRASZ P, W2 (8 W R T [15], WK 7,

Figure 7. Schematic diagram of the pile-soil contact model
7. ML EAIREREE

Figure 8. Schematic model of the interaction between pier, pile cap and piles

B 8. Hi - &G - HIEEXRRE

2) 5 - SR

WRIESEFR TRAEOL, MRS SRR FAERITEE R, HATR A AR AT, =3 Z 18 i THI
PR 2, NI S S 5 350, 2 A PR 12 i 8 B O PR A R R A [12], BAk U7 ) 7 5 1 5%
KM Coulomb EESERRL, 12 fi I 55 REE AN 71 A :

Teq = \]le +722 (1)
e o 7, JOPESE A LR BT YR
Il SBT3 A2
Torit = MP (2)
e NEEE AL
X TEBRE p, ZBREARRY, HEERBUSIEREREBAE, WLl e LT HREEC &R

= g+ (s — ) e @A)
ey NENESEREG p NEHEHREG d NITREREG g, NIFEIRNARER.
FHSTVE R R A1
Hp o WRAMAER: ., <r, I RAEAREE.
H MR IEE B N RE:
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3) Ml - ARG - BT A2
BT HRR A B . K & RIESERI AR IR R 2 IRk, B s rh, e, RS
RMERL Y (A1 B ORISR, P2 AT, JLRAS, M- &S - PEHIELRRE WA 8 k.
4, RS
4.1, RBSH

(1) ML

2
1.6 t _—

\\ﬂ e ——

XT7 1A% / mm
¢ o o =
S -] N
[\
YI7 608 / mm
S 0 AN A NO N A SN
// {
ZJ5 iR / mm
[} [} B [\ (~
\7
[

0 T 10 —
[ —e—320M —e—3195 —e—318%1) —o— 3208 —e—3198( —o—318H) —e— 320 —e—319M —o—318H%
0.4 A s s 12 - s
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Figure 9. Displacements of the bridge piers
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PEELA LR 3204~318# M =X BEMFIA, Y. MR, Z: WER)BAMEREDE 9 FiR. 4
eI, FEREMRF, DURP TOLmEE BN, TERT =Fp TOUF, 320852 I s KT 3194, 318#
B, HAETH 2 (BRGG2HMNEEN LN, 3208w B, £ 1.6 mm; T 4 (WilcRE
fELS A O s )], ) 3LO#EUAL T2 i f R, ImAS B KT AP, EEZ008 1.2 mm. 7ENi
e, 3208 T2 AEH — LA %, mEESE TR caMEN, To 1 (ERiEPEEFEAN L
WM, 320#B2 A B 3], WO A% B /N, 2908 Lmm: BT EDRHS L A& & TR R NI 22
SRR, S19#YAE PUMD LI MR e AR S 35080y, BB A fmr 8 0m) 3184 EEIT, L IE ) fl A% B I 1 K,
WRZIH 6 mm; SAE b, ZWHEIES TR IRAE TR RIUTRE, 3208387E Tl 3 (HicRESE
EALT B3P0 F A N R ARV RN, ETH 1 (ERERE SN 0540 N K AERTTREE
Ko SL9#F1 318 bt B s R AN aTiE, DIRERIZHTIE K.

(2) PaxEfiE

FEHL 4 FhLOLE 32043 MIAN 318HFMIELBE ) = 1) f KA B AN ] 10 From . Ab TS24 BOR 1) 320433
M85 52 Ak EoRT 318#BMIELES, Hoil I WS EH4E—8, HAAES % BEFHIEIE,
SEPIBEAELE X R (A1) R 2 A IS, DRk 28 B 070 X ) (R 1)) AL RS, o rh 320835 24 1%
T 2 0 FiEB A MR, 208 2.4 mm, 318#IFSEEAE T 3 %0F NisBIm KW E, 4N 1.8
mm; ST Y (BT ) RS5O AT LUK, BTS2 B AR, R AR P RS AR T, (H T
JEVER, 2#3455 0 Y [ AR &7 16 A IE, B 3208 RS EE i K Y [ A% BT 318#E I+, 3204
B35 -2.72 mm,  318#EI LKA 2.18 mm. XFF Z [, BT EEA AR TR, H 2
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JIREUHE, (H2 320#BASME F— LA, 350 3200 M R4S T3S T 3184 K, 320438014
W I KU RAEAE T 2 605K, BAEZ8 11.00 mm,  318#HMNI ks e KU R AEAE T8 4 %6140 K, &

{H#)4 5.44 mm.
2:5 3 0
2 2
£ 2r g 1 e \
g g £ 4t
E 1 E;_z % S [
5 ; -3 ;\\“ -10 f
03 | —e—3208M —e—318%{ -4 ——3208 M —e—318%{ -12 f —e—3205({1 —e—318%{]
0 + + -5 : -14 +
1 2 T 3 4 1 2 TH 3 4 1 2 _— 3 4
(a) X Mg (b) Y [ (c) Z Ffrfe

Figure 10. Maximum displacements of the retaining walls under each load case
10. ETR TR AR

4.2. RS

4.2.1. THBERS

(1) MFERS)

FREMHREE AL ), IRTRE, SURR T 2 (1) 3208~318# 1 55 = 1 N A ind 11 Frs. Al L
R, 208K 1B R, 2904 14.24 MPa, 376 851 3505 1] 319#. L8R = F B Jy e/, For il T1af
AT 3208 MIT, 1115 320455% 1 /AT EE 319#. 318#EAIY S,

SOLID STRESS
S-PRINCIPAL C, N/m’
+1.53922e+005

48.0%
—1.64510e+006
37.3%
—3.44412¢+006
11.5%
—5.24314e+006
2.6%
———7.04216e+006
0.4%
———8.84118e+006
0.1%
—1.06402¢+007
0.0%
—1.24392¢+007
0.0%
—1.42382¢+007

z

k-

(a) 3208 (b) 319#8% (c) 318#

Figure 11. Third principal stress of the bridge piers under Load Case 2
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Figure 12. Maximum third principal stress of the bridge piers under each load case
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LS TOUT 3B =Ny, Wil 12 s, SIS, 3 kR e Ry MiTE, &
REE =TI, B2 300 5 BB Wi R, H 320881 i K58 — £ R R T 319#UR T 318#.

4.2.2. 41 Von Mises fi 71

(2) #45% Von Mises . /1

PEHUTOL 1 (RN ), il 13 fvm . BTN JJBORE AR, RIREIRIN 2K 52 g A0 7, DAk
B #4555 147 Von Mises N 77, 3 HT R, 13m0 32085 #4455 i K Von Mises N/ tH BLTEMF BB AL
HH N 1.88 MPa, AIEFNREELBEINGRAE: w4 31845432 /1B 8¥I%], Von Mise /)%
/N, BR#)4 0.24 MPa.

SOLID STRESS
S-VON MISES, N/m?*
+1.10874e+006
1.3%
+9.70260e+005
2.7%
+8.31776e+005
6.0%
————+6.93293e+005
8.2%
+5.54809e+005
12.3%
+4.16325e+005
17.3%
+2.77841e+005
21.9%
+1.39357e+005
30.2%
+8.73647¢+002

z

L

X

Z

!
=
(a) 32081 (b) 318#HM

Figure 13. Von Mises stress distribution of the retaining walls under Load Case 1
13. TR 1 #43& Von Mises R 3

3

—o— 3203 —e—3181H

B3
n

o

Von Mises/¥. /7 / MPa
TR

f

0

1 2 X 3 4
Lo

Figure 14. Maximum Von Mises stress of the retaining walls under each load case
14. BT TR AKX Von Mises K77

CR TR 2 $455 Von Mises N A7, 40 14 fis, SRS, 3204801455 /) % K Von Mises
N 16 IS B 4 I R «iﬁi‘j@ RNAERKEE T 4 FFAF(PE BRI PO 7), 406 2.30
MPa, 318#34KE %2, BEFH IR EMATE, &K Von Mises B /7&H /N, HHET 5 aioE, % T
TN, EEHWEVN.

5. HiESIE
ASCF RSBV G ITHAT 0, X SRR IR s B AT T VRAIA BT S b, B DUT

+ ‘/\
ghie

(1) FSeAEH T 3204 L — FLAG S 320#HAE 4 Fh L T 2 i S HOR,  NAE W THiE Tk 72 o 5eE
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20U WAL . JURERAIN /3704, B TIORH SR 7K G 1R IR Z2 0K, 31O#EIH BILISUATr 1F1 fiw
JE, Iz S18HIHZ A L/ o

(2) B LAHEEP NI L) R R BOK, Je A AEAT HE R T, I 32045 N4 15 52 far Lt i 318#
SRS, SRS AN T, K Von Mises B2 J/7 H BLAE TSR 4L«

(3) TESRHAR, ASEAEA TR Z LU 100715, BIsREAZTTE LA FE-E A E
M — RIS TOLHEAT SR, JF R B AT 2 I R h B IR RS . T DCY900 iz B 4 7E
A E O T S AT AR I 3 m/min A1 6 m/min, & T ML RUICHE SZ RS, AT TR
I H TR 0 AL A AT IR, SO SCI T A R B S B R E M R — AR R
UE, BRI | 13l S SRR TOLN B RN W] e SR A Sy AR T 7 A — S S i ST TR
A IRTORR, SINZE - % - SSRGS 1 ik, B BV FAT R EE AN I 2 LR T B 45
KE ) 22 i 25 B B i SEARFALE o

S E 3k
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