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Analysis of Property of Ultimate States of Steel Truss Road and
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Abstract; Take a long span truss rail and road cable-stayed bridge as the example, using nonlinear finite
element method, properties of the truss rail and road cable stayed bridge under load ultimate limit state
and serviceability limit state are studied. Two different methods to calculate the initial stress of the cable
were adopted; one is concerned with safety factor and partial load factors and the other is unconcerned
with these factors. Dynamic characteristics of the truss rail and road cable-stayed bridge were studied and
static responses of the bridge under basic loads combination and long-term effect loads combination were
calculated respectively. Based on comaprative study, the initial cable stress had great effect on vertical
members and cables. In addition, the influence of the initial cable stress on dynamic properiies of cable-
stayed bridges was little and can be neglected. The result showed that truss rail. and road cable-stayed
bridges having the initial cable stress which was calculated by considering the safety and partial loads fac-
tors had more rasonable statuses and better mechanical behavious.
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Fig. 1 Preliminary calculation model of cable stresses
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Fig.2 Flow chart for calculation of initial cable stress
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Fig. 3 Analysis model of the truss cable-stayed bridge
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Calculation and comparison of initial cable

Table 1
stresses (the middle cable plane for half span) MPa

PRGS 2 | WRGS 1# i

1 743.2  514.6 17 246.3  183.1
2 722.1  504.3 18 460.8  350.6
3 682.4  477.7 19 565.2  422.3
4 655.7 459.2 20 613.1 449.0
5 666.2  469.5 21 632.8  455.1
6 675.1 475.6 22 648.6 453.1
7 672.9  469.5 23 660.3  451.0
3 659.0 453.1 24 674.6  455.1
9 647.5 440.8 25 688.5 463.3
10 638.5 430.5 26 701.0  473.6
11 630.5 426.4 27 707.4  481.8
12 615.3 416.2 28 703.9  485.9
13 586.8  405.9 29 687.0 483.8
14 521.9  364.9 30 655.0 473.6
15 395.9  274.7 31 609.2  453.1
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Table 2 Dynamic property of the truss cable-stayed bridge

Brif ANl A2 | B BIALD REAN2
1 0.086 8 0.086 7 6 0.676 0 0.674 6
2 0.2182 0.2182 7 0.687 7 0.687 6
3 0.3539 0.3460 8 0.717 4 0.716 4
4 0.5555 0.548 4 9 0.7230 0.721 6
5 0.562 1 0.5618 10 0.7277 0.722°5
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Fig. 4  Vibration shapes of the truss cable-stayed bridge

GRS, Beoh, G — B A m i,
FENTSH 0. 087 Haz, 75/ FRAE 251414 17) Wi B2 14 5
T E 0. 218 Hz,

(2) ZRHRLAT R I B AR I A (R R
T SRR B ZE a7 X W A B SR o 91 A 235 4 et i
B 0.35 Hz, a1 345K 0. 22 Hz, 23 FEAT A
Z 5T WHTR L2 AABSINR N IL R 2 0, BK
2 R [ T B IR AR RN s A AT
I, 9 0.67 Hz, ANBEBTEMBUNGE T - BHTHY
WA, FNETFRAT =2REANE, BT
SEF L I

I A AR A TS A R T LR, R
RIRLRWIN N AHZER K, (HRREIT AL R T2
HAX0.2% , WA AR A £ 8 FHiRm R H00
RIRLFEE T B IR B0 )RR B R

4 TN BRI R R
4.1 HEITHR
ASCHE BEIRTED T RN 4 b - WA 6 R

Wl - TS KW, Wiy i gy 8
ERS A ELI [ kA8, SRABAS I

MR A 1. 1.32 {53 + 1. 232 x 51 22 1% ) e
TG ) RE x TNk - 153 +0. 635 25 x JRER
G sl BB x Sl - T

TR A 2. fHER +0.32 x U - VEH +
0.165 x &AM - T4

A 1 NEE AR IR RS T a4
T A 2 AEEHIEE B R BRRAS T A sk 41
BH R AU 3 /NSRRI EL 4 5]
TN A 4 ey 2

R SCHE FH A 0 B

TH 1, R + A 1

T2 R 2 + far A 25

TH 3, A1 +ﬁﬁiéﬁé‘2;

T4 B 2 + A 1,

oo T 1 SERR i AR 2R A8 ) AR FRARAS Ty vk it
TPHOTFEA, T30 2 DU SR aE o P AR BRARAS T i F
THHA s BV 00N (R 5T R 2R 40
TN} MBI 5 A8 FERR BRIRAS T E 1 4370 A RE i
4.2 TWEERESH
4.2.1 ZRHFELERER S FTI3HHTARETLT
OUF BRFBMME . BHTEFFRBIFT . BRI A
SR A R B N2 B B i R R 1 B ST 389 Ry 7k
o AW MG REI, TH1AMTH 4T
FER R AR, SREAF AT A 1 1HE15 2
LS AN 224, -t B 7 B e AR FRORZS #EAT o
WHAA AT R HE LML, b, BTae
R AR B, HESTHT, X
AR 7340 /2 F N 77 B35 8 K B, T
B4 R HRLN S K Tk 66% (AN Y JE AR BL
N F7% 340 MPa)

5 SRRk aE i FRORES T 3R R TR T
KNG ERP R FREE GRani EREE
FaER 00 7 Fy 06 B S, T AR B, gk 3 R R T
5, BRI KNG AR R —E,
KKk E, mEFR0.25, LI R F1Kk T
BB EREH PSR, WES (a) 8%
R, WTRUEIL, TOL4 T MR g = T 1
TR B RS
4.2.2 EHRFTHERBLSN RADHT EERE
R THF MR R . TR 4 T RIETHE
g5, ATLURENS | —/ NS gsie, AT
T LRI 4 T EEN RN EE R, I
A, TO 4 FIITHEERKTTH 1 iHEER
1.29 4%, FRUIRHHL RGN B I/ 332 1
SR o



20 HilReEsE R (HABIEERR)

548 &

%3 FRINILIBMHRREHE

B Jy A

Table 3 The maximum siress of members of main girder in

different working conditions

MPa

BRI/ ENS (HXTE)

Hatt T/ TH2 TH3 T4

¥ RS

IKI-/ %

WIMTIREEFT 2137165 168/132 156/122 226/175

56/44
32/25

NTUEAT 116796 97/76  65/70 160103
PRERZE  88/13  T1/12 78/8  111/17  26/4
AN 123/11 73/(6) 106721 86/9  29/3
FaRE 114/(F) 77/2 106/23  81/1  28/2
BREETEEE 51743 43735 41731 72/48  15/12
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Fig. 5 Schematic diagram of differentiation of stress

distribution of main girder under load ultimate limit state
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Table 4 Maximum bending moment of the tower in
different working conditions kN - m
TH1 T2 T3 T4
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Fig. 6  Schematic diagram of differentiation of stress

distribution of Cables in different Working Conditions
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