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Research on equivalent static stiffness of arch foot of continuous rigid
frame composite arch bridge

KANG Juntao, ZOU Li, LIAN Yuequan
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Abstract: In full-bridge finite element modeling analysis of continuous rigid frame composite arch
bridge, the rational establishment of the arch unit is very important. In order to investigate equivalent
static stiffness of arch foot of continuous rigid frame composite arch bridge, the local entity model and
local truss model of the arch foot are established by Midas Civil and Midas FEA by taking Jiangkeng-
nei Bridge of Fuzhou-Xiamen Railway as the research object. The displacement of arch rib is com-
pared and analyzed. Finally, the influence of the equivalent static stiffness of arch foot on force perfor-
mance of the bridge is analyzed. The results show: the reasonable equivalent static stiffness of the arch
of continuous rigid frame composite arch bridge is 15 ~ 25 times the stiffness of the arch rib. With the
consideration of the equivalent static stiffness, the force of hanger rods of the bridge near the arch is
significantly reduced. The maximum internal force is 35. 3 kN, and the force of hanger rods near the
middle span is increasing, but it’ s not obvious; under the main force combination, the deflection of
the arch ribs decreases in the range of 0 ~1/4L(arch rib span L), but increases within 1/4L~1/2L. It has
reference value for the design of bridges of the same type.

Key words: continuous rigid frame composite arch bridge; equivalent static stiffness; numerical cal-

culation; force performance

« UWFSHHEA: 2019-11-13 RABEH: 2020-02-05 MEEEZEHE: 20201110
E4&UH: BEARPEES (51708436)
EERIN: HRE (19784E4), B MIRFE: RSP E-mail:  jikang@163. com
BIEEE: BN (19624E4), 5 MIRFE: RERFREMEIE; E-mail: lyglss@163. com



126 ilREzE R CHARNERD (Fh3e30)

%61 4

1 252 R B 4 5 9 £ B3E BAR 4 0 D 2 TR ) S
SRRy, R 32 152 2% HLJR i B AR XE L
s o AR T, ST Y IR X
EFNIPREA BER . HATE A 55 EH X
VAL (R AT 7RSS0 A . B MERESE ' SI AL
SR W B BT T X R AT HERR S
SERCH TN R IT ST, A5 3 R AT AR L5 2
SERER NI s JRIBTAE O PR T IE T R AT B
U 22 )R A BROCIEEARE T 18, RE AL MR UL 45
WS- I MRS xR R UL & 3%
S RN HE AT A5 RIS 3B, A i T IR B A S
BAE % AT R B0 0 3 AR a5 s BRPH R Ok 45
Xt R SRR AR AT HER A9 BLIAS R HEAT T IR AN O
Br, R R SOt TR S R L
WAL, b A K P AL AT T AT
ge o HED, UM RBET L, HEEE T
TRATHA . T RAT AR i 3= B2 37
Fo vl 2205, B S AEE IE O [ A5, T 2k
Wk B3t 245 A R P B e R0 T, SR
M 22 (F5 5N EAERD) . FrLh, J
P SRS T W 1k — 2 T E

Bt XS MR BE S BRI R, RSO I 4R
(l1paE s s TR A e A N 3 T T B U
X EE AN T A F 3 D Sy 8 4% B e A 5 5 418 A )y
TR U R R I LA M 22 (H, BB TIEM T
1 252 M AA L2 5 A 1) SEE B A 0 T W AR R, i
Ja XF o B 1 A i R TR O 25 g Bt I )
SERWIEE) | B RIIUAR R (5 S Ak
W) PRSI ZERG 1) 52 RS o

1 HEIASE25GE T WIEE

1.1 EXRER

P T A I 2 %) BERC{PL %o o 52 M A k2 5 1Y
MR EA B, B SR HE ) 22 0T
— BN BT, RS B A A N OIRAS IR

SRR RN A0 BRAS 2 A BRHE I S5 30 T
WIEE 2 5 —20, S U )= AT 22 A 750 N HE
Jry R ARSI AY | HR A A AL rp Bt B AR T P T A
FREE AN ST, JETE AR i fin 5 4 AH ]
LR YRR Ty, T SRR A K HE R R
FAT R AP I 2 RS 5 5B 0, ORI R
BB AT ZR 55D v (Y b A ERL 5T A AR I R RS A R R AR
(RVSCAR T LR FE T WIEE ), AT A5 2] 5 HE A S AR
R HE R A B8 B3 0 R 8k, T e A 7 & B
R S WIREHEZH 5 M () L A5 3 S5 00 T WIS
1.2 BEEQ

WA & A B, OB I T R A LR i
SER IR ) A0 A0 R R Y] 0 B % S NI
WA G5 SOt T s, B TR ondle | 193k,
268 HEEE | R R MR R B SE PR 1 ST R
BB SR AT BT M SR S it o [ g 24 B
T 35 R il #0670 AT B0 A 4R E R
ML By AR Dy [IRE, ST SRR B OTHE
Jr T AR | R BIURC S 20, HEJAA B TR
FH 55 B 30 R il AR )T, HER S 3 3R NI i
e, N5 SRR ] 1 SR 2

2 TARSERIMEN

R B VLT N K M SR 4 5 (76+160+
76) m TR IR EE L S NI R AR . BRI
4K 313.6 m, 5142 m, TEEE RSP
F3.0m, TSRS Sm, HHEEL 160 m,
BEh ek ik, . FHEAh SO Bk
31.4 m F129.5 m, #HEE—E KB LN H
ZE AR IR 2, BN S TR T, HE B R RR A SR B AR
9120 mm BYERAE, PN CS5 F % S M2 46 TR Bt
+ . AR AEE 8 m, 2 HF ik 18 4 WA AT,
AT Lo 1 LD B oK PIR %, T o T
SRR T 1 R . AR BN B R 1
FIi7R o

i N

[ N | | | N 1 A B !

II

BT TR A B (AL em)
Fig. 1 Bridge—type layout of Jiangkengnei Bridge(unit: cm)
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Fig. 3 Truss model of arch foot
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Fig. 5 Along-bridge displacement of arch ribs based on entity

model and initial frame model
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Fig. 9 Index of the equivalent static stiffness of arch foot
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