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Abstract;

element models of both a three-span continuous beam bridge

In this paper, track-bridge interaction finite

and a simply supported beam bridge were established in order
to study the influence of creep camber on the track-bridge
interaction in railway bridges. The effects of creep camber on
additional rail stresses (ARSs), the uplift and shearing force
of fasteners, and the train running performance of continuous
welded rail (CWR) on bridges were analyzed. The results
show that for the limit value of creep arch based on beam-rail
interaction, the uplift force of fasteners and driving comfort
play a controlling role, while the effect of ARSs is relatively
insignificant. For beam bridges with the same arch-span ratio,
the peak values of ARSs, uplift force and shearing force of
fasteners induced by creep camber are basically the same. For
the continuous beam bridge with a main span of 125 m and the
simply supported beam bridge with a span of 30 m in this
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paper, the reasonable limit value of the arch-span ratio of
creep camber should be 1/2 500 and 1/2 000 respectively.

Key words: railway bridges; track-bridge interaction; creep
camber; continuous welded rail longitudinal force; uplift force

of fasteners; train running performance
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Fig.1 General arrangement of bridge (unit: m)
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Fig.2 Track-bridge interaction model

B e 7 32 520 Bh B ST IRE K 1 % A 2 52
JREARFHIK S ) 5 B Al E S M P » Bl 3 e I 4 5 4
PUMIRARIN R F28% BB BE X 1B 00 s T 38
LK T B 308 o A DL T ) % ) £ WO B S B » 3
JEG 18145, AR R RAFANTEL 3 .

BB MORE y
i ', x

ORE OREL BEE

E3 BARTEINIAZGEREE
Fig.3 Boundary condition of finite element model
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Fig.4 Longitudinal resistance relation curve
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Fig.5 Creep calculation finite element model
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Fig.6 Creep calculation scheme
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Fig.7 Computing graph of flexural force
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different creep conditions

M 8 AT LA i, 5 psiRSE £ E R AR
AR b B, £ 2R SRR B A 85 F BT H BB AN
BRI A » 7 % S8 S i 85 Y 5 RS U o B
RPN RL . BEE 178 b BUE B840, $RBL
S 3 PO UEE (0N BRI o o L AR B2 R P i

245 R PR b B 49 L BRI ST 7 B
WA M B 3 S SR i B A B L LR AR AR T R IR
BE BT B RFSERIAN , 285 % 11 3 0 i
AR AAE T BRI B o oz e {2 oy B 7

IR e SL TR A i 3h . TR+ R
XHNPITHE 15 C. IR EE s s irde Bt 10
cm I B BBLRR IS 7. i 9 B .

VAN

40t
20t
0

|
IS
=]
T T T
"

—80r  —— B+ E
| —-— HIEHRERE
E#HE10cm

R IR 77/ MPa

~140 700 200 300 400 500 600 700 800
HREALE/m
9 AETHERNUNE NS E

Fig.9 Distribution of rail additional stress under

different load actions
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Fig.10 Longitudinal distribution of vertical

force of fasteners
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Fig.11 The change trend of maximum uplift force of

fasteners with creep camber
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Tab.2 Uplift force of fasteners under different loads
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Fig.12 Distribution of vertical force of fasteners under

different rotation angles at beam ends
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Tab.3 Influence of creep effect on driving safety
BAEN iﬁ/ﬁ REM iﬁ/ﬁ RER iﬁ/ﬁ R iﬁ/ﬁ R ?FAEC EW
(km e+ h™1) ZK (km e+ h™1) #E (km « h™1) E S (km+ h™1) R (kme+h™1) ®E
T AE 80 0. 07 100 0.12 120 0. 16 160 0. 25 200 0. 31
#%As FHE 1 em 80 0.17 100 0.17 120 0.17 160 0. 27 200 0. 34
%A FHES cm 80 0.17 100 0.19 120 0. 26 160 0. 31 200 0.44
%725 FHE10 cm 80 0. 26 100 0. 26 120 0.31 160 0. 46 200 0.58
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Tab.4 Influence of creep effect on driving comfort
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(kmeh) HBKRE Gmeh D) HFHRE meh D HRE kmehD) HKE kmehl) HKE
TR 80 1.58 100 1.70 120 1. 80 160 1. 96 200 2.24
#%HAEHE T em 80 1. 84 100 1. 96 120 1.94 160 2. 10 200 2.47
%A FHES cm 80 1. 90 100 2.19 120 2.35 160 2. 49 200 2. 69
%75 FHE10 em 80 2.28 100 2.52 120 2.74 160 3.00 200 3.27
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Fig.14 Distribution of rail stress caused by creep
camber of simply supported beam bridge
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Tab.5 Peak value of rail stress caused by creep camber
70 m+125 m+70 m ELE 30 m i SZ

BB A s WWRSCH BEE MR
HEF/om  BfH/MPa  #E/em  {H/MPa
1/12 500 1 2.13 0.24 2.28
1/2 500 5 10. 65 1. 20 11.42
1/1 250 10 21. 30 2. 40 22. 84
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Tab.6 Peak value of uplift force of fasteners
caused by creep camber

70 m+125 m+70 m ELEE 30 m fRj L
B A B mi bk il mi bk
HE/om  pgE/N O #iEE/em JjEAE/N
1/12 500 1 2 059. 2 0. 24 2 054.7
1/2 500 5 10 295. 8 1. 20 10 277.6
1/1 250 10 20 588. 6 2. 40 20 559.5
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Tab.7 Peak value of shear force of fasteners

caused by creep camber
70 m+125 m+70 m FELFE

30 m & 7§

BEELA gk s R s
HE/em  BHE/AKN HEE/om VefE /KN
1/12 500 1 1.28 0. 24 1.36
1/2 500 5 6. 41 1.20 6. 59
1/1 250 10 12, 96 2,40 13. 28
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Tah.8 Uplift force of fasteners under different loads
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