Bigmi%: 10384 RS R

% B: 25320141151786 1)) o
L .,
21 A}
i+ % AL X

ET R SETey & HH
MESE R

Study on Resistance to Progressive Collapse of Half-through

Arch Bridge Based on Suspender Breaking

&1 F K

THFHITEL: S B AR
+ b % M BREEKRIAR
WXRZAH: 2017 5F 04 A
A FTE: 2017 5 05 A

Az TR 2017 F 06 A

oY

F

paii
N

WA

0

2017 5 06 H






BiIREZMIL X FE SRR

AN EAZM AR L ARANAE FITIR T T, L 5E BT Ik
Ko ANERLEGEFSH LM NsGEE DR RIT TR, ¥
FECR DLIE 277 U AR B, AT S A Rva A (TR w7 A o
ARFESE GlAT)).

T AL SN DR CAD
IR TR, 3RS ( ) R () 2 2R B S Y
B, 1E ( ) SERESER. GEELL BT AET R

R R D 5T N B SBS EA PR, ARAT UL BN 10, a] AAMERE

O

PN (Z4):
CONNYE






B IXFEFAIR I EEUE R F A

ANFRETTREERYE (Ao N RN E 22 67 2% 68 47 5K it 75
VR0 SERUE DR BEAME F e A28 50, I 1R 28 BT AR e HLMIE 5L
AL CHLFRAR AT HL T WO, SOV AL SCHEN TR 2 1
(EYE S CE G N AV A NEIFSY N PNE 2 L DAY 9 [N o Ed
{12 SN /e i 2 VA B ARV (6 /i X g A e VA R I A ST
G R, SRAIREED ., AREN sl ey s a BE | 2 A0 3.

AR E T

( ) L ZETTRPAIRE & A2 B EE IR AL 3L,
¥ FOH A, EREH BN

( ) 2. ARE, EH] BRI

CEAE A AR S NET “ v 7 BUE BN AN A . RE AL
N O E I TRARE R B el A AR REE TR ARE
L A2 O ISR ORI A TFHANIR S B BIEAE T [, BOA
NATFEERR S, YEH FRERL)

FHAN (3542):






JE TR A8 S e

WE

SRR R 18 250 SR A AR IR BB 3 BURR AT A 2R 2, AT 51 B 2 g A'F
WA, a3 SO R PR SR AR AR B E AT AR A R A s B A8 10 K T R0 5 B
Lo [E AR T 55 e S S A A AT SRR (B b5 D 22 A AR R Ve A e TR, 5
MRRER SRR UL o« BAR P B G T HUIE SRR 1 1 SR A AL 4
T PUESL B R o B S Ot VARG (A, (EANRIZSM I BTt bt Z5Hg i ml 5
FEbR A A 55 77 T A BESRIEAAR F] o A SCES & bR B I 25 R RF i, 0
H1 T AT B T I 5 RS (R U S P BRI LR BEAT 7047, A GBS I B SR RE L
A GBI S % . FE TAEQRELLT =AJ5 -

G, IS H T AT A B R U S IR S OEAT B A B b, 4
T RS (R 35 (AR SR FUE JiE K 25 B 56 TP S ME (B IR AR SR 25 3¢, 77
B T ABE T BV . R, S AT 1 SR S I 2 S s L, i
B = AN AR 22 45 K T 2 v R QA M 02 AT 3 — 28 20 7

Hgk, AL Z A FIFE 2R 5 A AR S A IRTR A, i 7
FE R AR Xt S AL RPN o S5 RARH, Ml ROVETFE IR RIS, TR
Ja, MSBBMrE & R AVER, HREn ANa BB, KA ESL B 17T /g
VEAR. DV S5 RIS, AR AR, X EREZ IR AR, A K
AESVEBIIR IR RENE . (ERCEERY b, R SAE A AR T B R R B R By
W7 EiE B 3 o R EO PO SR GIE Hrh, He T R EI B R
Ao K 1/4 B AR AT I B ELE R BCROK, SR BUIAL ) AT BB R A
R8N 22 A AT R AL AR B R, 2 S SOV I AR A E SRR E

feJrs, DARBERME W SR R, X Hr A AR IR 2, AU M i AT
Wi R 25 A 2 A RN AR R, R e A RS A O IRAS R £ R R I Ay Kz
BAALTEL, Ifis AU ARLA T 5 7RI R pTIE SV Bl e 2 4 R M. SRR
W, RIF KW HUESL PRI 22 REEOR, TRl BRI R &S, R
e L RER A T AR

e hAGQHYE, EEMEREL PUESYEEE, AR
[



I RPN e ABSTRACT




I RPN e ABSTRACT

ABSTRACT

The progressive collapse refer to the failure of the local members of the structure
leads to the failure of adjacent components. Finally, it can lead the large scale collapse
of the disproportionate with the initial small-scale destruction. In domestic and abroad,
the resistance to progressive collapse of the building structure has been a
corresponding codes and design process. However, there are few studies on resistance
to progressive collapse of bridge structures. On the other hand, it makes the bridge
engineering and researchers consider in many ways. Building structures on the
resistance to progressive collapse have made a lot of achievements. So it provides a
good reference for the resistance to progressive collapse analysis of bridge structures.
But the design standards of different structures, the reliability index, the load values
and so on are not the same. In summary, this paper analyzes the progressive collapse
of half-through arch bridge which is based on the characteristics of bridge structure. It
provides a practical reference for evaluating the performance of resistance to
progressive collapse of bridges and related design codes. The main work of this paper
includes the following three aspects:

First of all, this paper summarizes and analyzes the collapse accident of the
half-through arch bridge. Meanwhile, the relevant codes of the countries and advances
in research on structural resistance to progressive collapse are elaborated. Also
summarizes the progressive characteristics of bridge structures, especially arch
bridges. Then the three representative arch bridges structure are chosen as the analysis
objects.

Secondly, the finite element model of three arch bridges with different bridge
structures is established. The influence of the breaking of the suspenders on the static
characteristics of the structure is analyzed. The floating system of arch bridge occurs
lowering of beam on the adjacent deck .This system has low possibility of progressive
collapse .When the arch bridge is a consolidation system, it will affect the mechanical

performance of the main beam .And there will be a possibility of progressive collapse.
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Based on the above analysis, the method of the importance coefficient analysis
based on the robustness of the building structure is applied to the analysis of the
collapse resistance of the half-through arch bridge. The suspender in the mid-span and
the 1/4 span position is all important, and there will be greater displacement response
under the accidental load.

Finally, the half through arch bridge is chosen as the object. Then simulate the
time history load of arch bridge suspender breaking response. The stress and
displacement of the main beam and the arch rib under the non-damage condition and
damage condition are discussed. And the simplified model method is used to calculate
the safety factor of resistance to progressive collapse of the bridge deck system. The
results show that the Tianyuan bridge has high progressive collapse safety coefficient.

Because the load of bridge is loaded by the main beam and the arch rib.

Keywords: Half-through Arch Bridge; Importance Coefficient; Resistance of
Progressive Collapse; Suspender Breaking.
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