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Abstract : To thoroughly investigate the stress states during the construction stage of a long-span continuous steel truss bridge,
field measurements were conducted to assess the vertical deformations and stresses at critical joints. Based on the
principle of deformation coordination, a multi-scale numerical analysis model was developed, integrating joint entities
and member systems, to capture the overall internal forces and local joint stress states of the bridge during its service
stage. A comparative analysis was then performed, comparing the measured values of truss member deformations and
stresses with the calculated values obtained from finite element analysis. The results indicate that the maximum
vertical deformation of the bottom chord remains below 6 cm, representing a ratio less than 1/2300 to the calculated

span. Additionally, the maximum measured stress in the member, located near the bottom chord of joint ES8, is
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32 MPa. Both the maximum deformation and stress values satisfy the design specifications. The measured and
calculated values of the vertical deformation of the bottom chord exhibit a general consistency, with a discrepancy of
less than 10mm. Specifically, the average error and average relative error are 1.27 mm and 6.8% respectively.
Similarly, the average error and average relative error between the measured and calculated stress values of the
members are 4.5 MPa and 11.2%, respectively, validating the effectiveness of the established finite element analysis
model. When comparing the vertical deformations calculated by the multi-scale analysis model and the bar system
model with the measured values, a good agreement is observed, with a maximum displacement error of less than 5%
and a stress error of less than 6% . Both the multi-scale model and the bar system model exhibit a certain deviation in
the average calculated values of joint stress and mid-span vertical deformation from the measured values, but these
deviations remain within a relative error of less than 20%. However, the multi-scale model is particularly adept at
accurately reflecting the local stress states at the joints.

Keywords: continuous steel truss bridge; service stage; multi-scale numerical analysis model; real bridge test; stress

characteristics; finite element analysis

SN AT REAR A EEE, m] R T A O AT AR 7
P B TR B RSl TR R R A
O FH T FRR B AR S TR R Y O A o AT R
B B9 it 122 4, 3 A T e R P B 52 3 R AR B E 45 R B
AHNZ 3 hr RS2 RGO AR O

IR R AT F2 0 O = 1 i 2 T AR 5 (86 + 140+
90 m) . HIMT A WA AT A A, A R RS A 5
23.2 mo EHUBAR 1 R 2 B AR, TR B UK G R
FH Bt FLE T B AR A Sl b A T B AT TR
LR FBCORIA AR e . EAMTE LR AT R BT O
JEE AT i A R AE N 22 mo BRAT 2SR AR B 0T M 3 L )
A 3T 58 DX e T S i 2 TR, A TSR A T 7 R
(LTRSS R A1 g (AR R PR R IR S N & N TR R R
e T U A2, OF T B S 2R A AR 3 4 i o R A
e . W RAE AN A LR

1 HiRAFAGHEAEE(EAA . mm)
Fig.1 Layout of Zhongpai River extra large bridge

type (unit:mm)

Z RUEA BRIk 19 2 A 8 A8 i 0 T BABUSKA
AR I ) SCA BT AR 20O 2 B R B B
AT W BN W A R S8 3, L I R T TR A A 40
o RS AN B A PR T AR Y AR A R LSS B e 5l A U A
TR 55 % WA TR SR P 6 3 Y B T 3 R R, S AN ) R
LAY ] (9 ZE TG U0 IR R RN AR 2 RO AT BROC 4y
e 5 i 73 A 1 i L B B B AR R R R B 52 0 AT O TR
S I A R 2 B/ o AT AR B HEAR Bk R

22 ROEAT BROCTs ik o 3R 58 1 HEIAE e 45 1 149 52 )
PERE , THIE 45 2R 5 0 R RS 40 A BRIC 70 4 21 19 25
WA B LR 2 ROBEA BROT 20 M 07 i 51 A B AT 2
HF B RT3 00 M i, 08 T AR R R S R B B A
B MBS X o ARSCRL AR IR R A M RAE TR 2T
JRy ER S AR ANAT RARGS & I T 2 )UE TR,
WG AL T D8 DB, S S T 2 Y ORG ANA BE B RfE
AR B R AR S T SR AT N R S5 R D9 T e A
AR T R Sy S A 2R S A BROG I S A R AT TN I
ViR

1 HESH
1.1 BRTEDR

1) & WA BR oG 7

F A MR IT A Midas/ Civil #7445 25 1) A B T
Y 25 RO T AR 5 AN S A S WA A A AR AT AR
R BT T A3 BT 45 (R B TS AL 7 A5 i
PATTAL A TR Y L BB I R R B A R I ARCA Rk B
JEE 1 Aty AT T AR R Ak A AT 4R s TR 2 B T AR A i
3 344 AR ) P R T A 0 o L AR AL R
BRI 2, 4R 5 e IR 4[] 52 B0 5T 38 43 B 5 Al e R B T 4
B 3 BT 2 R FH R PR 0 RN BP0 M 3% B2 1y X kAT AR
U B R T R AR R T AL A A B ik B
LR P Ao it S0 8 A AR A AR SR AR =
Dy R AT AR AL, JE T Y A 2614, BT 598 A (oo
e BT 458 AN, M BAIT 1404 ) o T AT K A T & 4R
Q345 404, s AR 4 o 2.06 X 10° MPa, JARS o~ 0.3, 5
J¥ k7850 kgem ¥, A4 FRICHLAY QN 2 iR .

B2 £HARTEKEE

Fig.2 Finite element model of bridge



5 6391

H T 22 RO BE 73 BT 7 1 ) 38 S8 AT A5 52 0 Mk RE 23 67

2) M AT FROT Y

ARG A4 N 7SR I R S AT A L g A
TSI ROR W R Z I LR A 5 ER AT R A RO
55 SR RS A AL AT L AT 0 . fF B S Y
Midas #T R AL 25 #) 3 A 2] ABAQUS A BRT i/, 5
FE LB T R TR SRS S I B AT RS 2
ROEREAL, Q0151 3 i 7

a) T AR

b) Z LRI
B3 &AL

Fig.3 Model comparison

[\

500550550 500

1522 ROBERRS i g v S ST A 466 R 3% L B AT
L5 R KT AR ZE A 097 s S SR BT, 2 R SR R AR Y
e R SR AR AL S A B AF R BRL R AT 5 25 T
FE A A R b, 2 R ey 2 4 0 RUBE RS A0 3 R AR5 A
1 RURE K, S 3% 42 3% B SEAA B T S AT T 2 H] Y i
oo TEFIBRITHE R, H RSB IT At S AL B
JCHUR 5 E 25 5, O Ik BT [ PR 2 ) I AIOR T
BRI G5 1 B TT Y R 4 Ak 2 R

U R LT R 3 AR S AT S WA B T, AR R
5% FF T B T K BE 5L TR AT K B IO 8 600 mm.
H 2% 4 7 Ji 3 AT Ay sl G SRy FS N ) B TP X Y A2 Y
S AT R IO 7 S A L R 9 — A5 0 4 B, DA} AT
5 IEAT K B4 BIER 2 800 mm F1 3 000 mm , 7 445, Ab ¥4 v
K RSP E 4 R .

1750

2 100

N UBEHEHR |
B4 TRMERRS (B :mm)

Fig. 4 Joint construction and dimensions (unit:mm)

TE ABAQUS Hr gl sy B 7875 45 4k R C3D8R SL {4
BT, HoAB AT F % ) Beam32 = 48 W R BT, FH
Coupling 2 3 X B2 050 5 SR M o0 B R AT 32, &l 5
FE7R o

LS

CouplingZj 7t

BRINITv

B5 TRARTKRIFESERE

Fig.5 Joint finite element model interface connection

T AR SR e R MR A R AT SN SRR L R e
M 2 18] 55 A 2 16 ) 422 sk Jes P 1 1) 35 Ay JEE A4 M, vk
i) B O W TG 2 O 45 il o A9 A B PR AR AR D 2.06 X<
10° MPa, A LA 0.3 19 sUAR I B 8¢ 1 52 4 Al , 3 i

2B NS

<1200, 960

2% n3 5B A Q0N S I = 15 KRS 2
0, AL A% 24 SRt i A AR R Y S L B A, S AT
RABA R — B

1.2 AAHEER

e SRR T A VAN e A R (S A ]
132 71, N IS E5 R & 6 BT R o I 6a) AT AT,
B GE A6 ARl g 4R v T E L bR SRAT AL, BR R
Sy AL b 5% R 32 B B KRBT, R 15 159.7 kN, Ak R 5%
FE22 58 R E S, R 11 794.0 kN, B [ 6b) 7 41, #F 22 85
JNE 3 AE v R0 A3 A B S 15 R KB I s,
1070.0 kN, H & 6¢) W A1, B 250 2l B aXFF R,
AN TR) 45 B 18] 45 56 43 A7 A AR, S5 R IE 25 R B A AR 6 T
1= E I ST VA = 8 G A 70 S Y (VA B - N R S 2 )
4,20 13 237.3 kN-m.,

T 480 T 3k i e 8 0 0 7 2% L G 1R 7 A IET 8 i
L 3B N A VA s TR ¢ e 8 U B N S ST R A
BEAL B KAL) 50 A AE SR RS A AL



W Ayt

527 %

68 H
O
I A, /\7\
[T/—a—‘\‘ \ _/(\ \ F / 7\;7‘*"j1
h TER]]
a) HylE
o T~
—A N\ 7 o e
AVAVAVAVAVAVAvavavavivaVAVAVA AVAYAVAvAvAv.Y;
b) ﬁuj][g
- 2 S A > .
B o " a7/ Nany,
ﬁw”n"—wwl s o h;nrwA ’nw . u)f Yy wv w .y 1» ‘u\uJ Wm 5l Iﬂ"“ (-
c) WHIE

Be6 AAOHEER(EM KN)

Fig. 6 Internal force calculation results (unit:kN)

16828864001

wasanavsTaVAVAVS VAVAVAV v vaven

7 MIMEEMEXRERNSH(EA:MPa)
Fig.7 Maximum compressive stress distribution in the

construction process structure (unit: MPa)

A1y
6698394001
58496309001
50008784001
41521104001
» ) o 33023509001
X / X x'}‘r 2.454530+4001
/(,\7\ Ly, 16058364001
) = /P‘ 7sroscascoo
5 r—r"\—// \({/ \7‘—#—7 AT 7_\”\r—rﬁfx 0000008 +000

% 7L

~1.789220 4001
26379824001

B8 MIGEEMEXNNASH(EL:MPa)
Fig. 8 Maximum tensile stress distribution in the

construction process structure (unit: MPa)

2 SEHTIK

SR T A o X AT R A% B I g 2 A R A o
BEAT (9 B0 Ak S R 3 ) BEERHY %ﬁf(ﬂ]ﬁff
PABRE T3 530 45 R O A, 68 235 4 R 285 TR A J9000) A1 42 ) e
i RO R AR B X 4 #Jﬂﬁa‘é%%xjﬁ’ﬂﬁlﬁ?ﬂn_ﬁ{mli,
DLk B8 31 3 5 A9 2R A bR R IR A R 45 R Y
"ﬁé[lZ*liﬂo

2.1 WNMTRHEIZTE

HAIR AT SR AT L 4 A B AT AR it TR P S AR T

BTG T 1 i B 28 B AL L R ] o H R AT 22
e, SR PO e 25 T 4 o3 i) 1) i v K 30 25 SR B 2 A I

Fe EAT R FR PR, B o8 e S e, B Rt T o R
IR

2.2 ZRik
1) I & A
BT AS T I a8 5 R 1) A5 e W R L T T

F1 WHIRHELIRE

Table 1 Construction process of steel truss girder bridge

3 I

W sk 7 TiL A2 46 &
7]

-k

L ANEAS P B e F A
PR
“F' ’fﬁ‘jfsifl_ 1L &,
5Ok 4 HE R

i m B TR A
%BWIJIHJL Bl ¥ KA1
B F EAT

i W S ]
PR A AN EZATA, REEEMN, 7
&R,k LR

) OO 5 A TR R L B R e A, R R B
R SR A BT T A T 5T A PO A B S
B o P Al SR AR A A T AR AR AR AR R o

WX L, 75 3040 T B B iR 22 (6 . X T A IE 1., 45
UCAE AT B PR e 5 S 4 2R A 0, 0 A AN 9

FER o
A8 22 a10 il
A7 Al2
A3 A6 A13 414 Al
ALA2 A3 A4 i
24
E0 El E2E3 E4 ES E6 E7 E8 E9 EI0 EllEI2EI3E|4
a) P A
) 2320 1
60 2 200 60
171
A4
S 4 v -
' |
[ =)
2 || s
|
A
_|v_' EUUUUUUUUU UUUU\J\JUU\JU Y \"Av " Avav vava vV i""
120, 2 080 120
: 2320 ’

b) R A
9 WHIRUBNSHEREE
Fig. 9 Arrangement of the displacement measuring

points of steel truss beams

2) " () AR A A
SCORYRBR IR XTI AR b ST A 8 gk AR SRR AT I
32 IR 22 il BE AR L2 *’AJ/}E}F;\EQ?;W#E@T.&}\%
PR R ZR B AR B, ST 2 ()37 B A A —

JE LAY 3, EL I BT R AR I R B (. BT 15X



5 6391

H T 22 RO BE 73 BT 7 1 ) 38 S8 AT A5 52 0 Mk RE 23 69

FF 3 BT BZFT 154 M 0 a5 A S5 3000 KA 5 CO0f 07 A 1) 00 53
WOAED) , al R E T 5% AT B ) e KR L /T 6 em, i
R BERZH/NT 1/2 300, fF &3 e 2k .

2.3 [

1) 0 A5 A

W R TN R R A Y A IR T RO B
PPN TR LT A0 n] AT e X F A A8 Dz T 15 O AT
I o 7 A T e 4 A B U S (1) B 4 T S L AT
T i TR B9 FE AR B 5 (2) BRIP4 8 45
PR 54 2 AR S R R A5 85 (3)  EMF B ik
it A Hle A AR A 4R AR S A 5 (4) S WA M A 1
32 R 5 (5) M5 B AA —2 R Titfe ), A&
PR Sy A ) A I8 288 1 5 3 I 5 R RO R B 7 AR R
i%%[léklﬁ]o

MR A B3R U 55 5 BT S TR B A T i
SR YU T AT v AN 32 0 RO b B A% IO
AT AL E o 1w 1 P03 DX S O it T A A
IS 7 0 RO PR DX B, T R B AT i X3ty T % v e
B IR 5 DA A R M L Bl e R

e T 5 DX S T BT AT DL A%
ESCRVER VAR OO FEY R i AR (SR R AT /g e
1A SRR , 4 T I B 2 A AR R, BT 28
AN O3 FARGLE G018 10 i 7R o B 78 T8 I A N
38 w5 G 11 B

2) N7 34 2R

A9
ASYREAT0

- A7 R\ B All 12
Al A2 A3 A4 53 233 LAl a1

¥ B

EO E1 E2 E3 E4 E5 E6 E7 ES8

E9 EI0 Ell EI2 E13 El¢

El4'E13'E12' E1l’ E10' E9'S E8' E7' E6' E5' E4' E3' E2' EI'E0’
a) 37 AT A

R BIZEFERERR
I /1
:{: /] = F / _{
12 11
T ) RS
=2}
R Tk Wk
by R A B A
B10 EHZER DML S5 E

Fig. 10 Arrangement of the stress measuring

points of the main truss

B 11 FAHMZRHT R IR 1

Fig. 11 Deformation and stress measuring of the main truss

Pr b A5, % 450 o Ry 7 94T SR 4 IR RN
ZEF VAR UE) (GB 50017—2017 ) 7)o h7 25 g 2 1 25
) A 48R T %) 5 B B (D) T A D S IE R ST
N M M

A, + )/W + 7YW;ny
K N R Z ATl 0 5 AR 2 AT O R
o R TR A O 1 8 % R 5 M, M, S ) — A T ek 2 o A 28
VRS s W o W, SRR e Bl RG24 4 T A

3 HEERSM
31 E&MBERTEXMERILE

X 5% 3N A5 R 5X AT 15 AN A5 A A8 T 0 i 2
iR g A T X A, il 12 M 13 s . R 24
A A SN R RS S R 25 K
AHXS 1R 25 o MR AR TR B WT LUE Y, XA 5 R SR AT
(18 038 i) A5 9 SN 5 1A AR A — B T B S
S AR B 358 2% F A ME R 9.79 mim, X R £4 R X 18 2% A K fE
H19.7% o PR 2T AE RN X 227 B 4304 1.27 mm
H16.8%0 , Uk T 5% FF 138 1) A8 B 115545 5 1 A 20k

(1)

=

60.00 1
= 1A
50.00 = SE{E

£ 40.00 |

jf 30.00 |

o

EEba

20.00

L3

10.00 |

IR ZC RN PR PO
Wi s
E12 TRATI A EEAS
Fig. 12 Vertical displacement of the lower chord

measuring point

P 14 R 3 45 T 4% 0 A B0 0 ) S AR AR B
B A B S TR AR L8 . Rl RLE 250 50



70 ji s

LR i 8274

60.00
= 5H

50.00 | = Szl

£ 40.00

3 30.00
S

=
1 2000

10.00

AS

Al2
T w2

AlS

o 12

E13 EZRFN=REEACE
Fig. 13 Vertical displacement of the upper chord

measuring point

x2 ENmBEUBTEESINENLE
Table 2 Comparison between calculated and

measured vertical displacements of all measuring points

R ERIE R ERIIVAI N i L RV N 1
14 B 7 S I /N 3SR, FE IR Dy < — T TR i T R A
TE AR 20 AN T4 DR 3R B I 45 0 A i 2 5 00 — T THI 2
PR TR T 5 i B i KA T 04y s A T S B A Y
I s A B U T a0 S B AR I E B

45.0
40.0
35.0

£ 30.0

2250

= 20.0

E 50
10.0

5.0
0

- it
- el

45 =
14 & =R A EX L

Fig. 14 Comparison of the stress results of all

measuring points

*3 ENEEATTEESZMNERNIER
Table 3 Comparison between calculated and

measured stress of all measuring points

. . . o iR £ =
%% MPa MPa %4/ MPa W/%
< D

1 32.0 38.1 6.1 8.9
2 31.0 38.2 7.2 2.2
3 27.3 35.9 8.6 5.7
4 15.0 10.8 —4.2 15.8
5 12.0 9.6 —2.6 5.3
6 29.2 39.3 10.1 —10.5
7 33.1 39.3 6.3 14.3

4 4E 4.5 11.2

32 ZRERBENFRKRIERIILL

R 22 IROJE 58 10 FAT % 58 28 1) o B T3 28 21 X e
v R 3 B P OE RS N A TR o G L AT R A 2
AR, PRI AR R AU 2.7 % 0 IF H RS 5 45

m &, Zal o F ZAL =3 AL - ja ﬁi%%:
M Tyt
EO 2.64 2.87 0.23 8.9
El 4.52  4.62 0.10 2.2
E2 4.52 4.78 0.26 5.7
E3 7.15 8.28 0.13 15.8
E4 7.15 7.53 0.38 5.3
ES5 7.15 6.40 —0.75 —10.5
E6 2.64 3.01 0.37 14.3
E7 2.64 2.53 —0.11 —4.0
E8 2.64 2.72 0.08 3.2
E9 7.15 8.56 1.41 19.6
E10  29.75 27.87 —1.88 —6.3
E11  49.71 39.92 —9.79 —19.7
E12  46.69 50.08 3.39 7.3
E13 4745 50.84 3.39 7.1
E14 49.71 53.10 3.39 6.8
A5 7.30 8.11 0.81 11.1
Al2  30.00 34.46 4.46 14.9
Al15 51.08 53.11 2.03 4.0
A —1.27 6.8

5 SCIEAR 22 800 IR R A R B T SR

3 Sl 5 b5 B K A% 25 O 10.1 MPa, 67 T 9 £ 6
(A9 fUA ) {7 B 5 MU 55 R AR 25 15,890, 4 T
PUACEY' 55 ALV (5 2 W] 9 3507 ) B B B . 7 1 52
145 T 50 M 11 5% 22 3 399 08 R AR X 352 2% °F 39 043 30
4.5 MPafl 11.2 % , Ut W £ 37 (08 85008 43 B A8 L v L) A A4 30

AR B B B 2 A7 1 g 00 ) B A R R IR
2O T 500 500 BT L ) e RAE R 5 R . Kk
A LAF Y, 2 RO B AL AL T 55 N ) (85 AT R RLAY
WRSRMZR/NT 600, i RIEN 595, Kl 7 Ja i sk
PR RL A5 BV . ORI T I8 I 22 R R R S AT R A Y
3N A T A 5 S 22 (R A B, SRR R T3



5 6391

H T 22 RO BE 73 BT 7 1 ) 38 S8 AT A5 52 0 Mk RE 23 71

5 14 fB S T S SR AR S S PR AR DA T AN TR, S B
T AR ALY v 295 4 R A O JEE i K

*4 ZREBBEETRERUBLEER
Table 4 Comparison of displacement between

multi-scale model and bar system model

gy PRARE FARE Ea R T
@O/mm @ /mm ®/mm o, 5,
W 35 95 55.7 53.4 50.0 4.1 10.2 6.4
bR g il 8.2 8.1 7.0 1.2 14.6 13.6
T 2.7 124 10.0
AP :31=®7® X 100%;52=®7® X 100% ; 0, =
®C5® % 100% .

x5 ZRERBSHAEBENALILR
Table 5 Comparison of stress between multi-scale

model and bar system model

B BREMAE HAMR ma@m  BHRE/DY

mE  O/MPa  @/MPa @/MPa 5 PP
1 37.3 380 320 —18 142 157
2 37.5 38.1 3.0 —1.6 17.3 18.6
3 33.9 359 27.0  —59 204 248
FH —3.1 17.3 19.7
& 31=®C;®><1oo%; 52=®C;®x1oo%; =
©-9 100y,

TS RARTHR W5, 2 RN
AL EQ 5 i AN IRAT i KN JME, o 431.3 MPa( & 15a) ) .
AT A5 B R 43 A6 (B 15b) ) BT LR Y, 95 0 e KR
{H 4 187.3 MPa, ¥4 th fe KR 3 fH 5 110.0 MPa., 5
SEIRRW A KT AL T O B B, AR Y I B
DX 3o, = B A A N W5 o A A

53 B BT ZR A5 0 5 2 R A 0 A 4 A 3 e A 1
7 ISE 7 AT X L A3 BT, AP 16 BT o BT R 1~6 3 45 T
OF BTN N SR AT e v 1.2, B AT FE i 3,45 5 B %
B vty 6 LS HRIEN 4) o MBI vl i, 22 IR A5 AR v 512 4k
BATT 5 2R BT A % B 1E R N T A AR — E R 2R AR T
AR IRZE R AR ] 17.7% . /NTF20.0% ., XFh2ZEREHT
PO A TR ST A 3 1 ARG 20 B AN ), 22 IR A A o
P b S0 T T O T R e AL 1 A R Al B A
e ) 3 A5 36 YT R B R — 380, DT IO g 4 A T AN Tl

S, Mises
(F19: 75%)
+4.313e+02
+3.953e+02
+3.594e+02
+3.235e+02
+2.875e+02
+2.516e+02
+2.157e+02
e U A
+1. e+ i A\ A\ TR
+1.079e+02 WA AVAVAVAvavaVAVAVAVA/AV
+7.193e+01 | : VAVAVAVAVAVAVAVAVAYAY
+3.599e+01
+6.206e-02
a) &t
S, Mises
(F19: 75%)
+1.873e+02
+1.717e+02
+1.561e+02
+1.405e+02
+1.249e+02
+1.093e+02
+9.371e+01
+7.811e+01
+6.251e+01
+4.692e+01
+3.132e+01
+1.572e+01
+1.276e-01

b) T
15 Mises iz /153 % (B2 fi : MPa)
Fig. 15 Mises stress distribution (unit: MPa)

1001 L pgn
80.0 | = £ N AR
= A5
60.0 |

40.0 ¢

S J) / MPa
S
o o

-20.0

-40.0 *

S5 S
16 T = imEb A 133 L

Fig. 16 Comparison of stress at the node end

4 Lk

AR SO BT 5T K 5 36 % SR AT R AT O T B B 32 1
D, XoF 3 25 A AT SR B4 8 1) A2 R R O B Y RN D R AT T
B S, FF S T B TR R B A AR S &
RPEAT T XL, 58T

(1) 3 Joh S 57 = 5 A% oy JBE A AT A0 1Y i 22 LB A 1
ST R LS BB o AR AT TR R AT
Gl P IE R AR AR T8 52 1R o e B T BN 5L AT
(ARG I E =R NI NS

(2) X AT AL 10 A8 57 F0 S Bt 9 A5 0 4T T B
S o R AT 1] e KRBT/ T 6 em, BT A5 T B
ZW/NT 1/2 300, SEIN R B RAE R 32.0 MPa, i T
E8 1Y 51 T 5L AT B 3T, f5e R AL I (B AN B ) {8 235 2 B3 ML

(3) FFATPF AR A RE 3 9200 45 21 54 BROGITH S 45 2R
BEAT TR B3 B, e 1) AR R S (B T B s Sk
AR — B0, BUE A 22 /0T 10 mm s B g 52 D0 5 3508 A X
2P IME/NT 600, ik 1 22 R 70 A A 2 A A Ak



72

H O R

527 %

Z RS AL T R 45 SR R

A DX e i R A Y

S BT A B d5e L g 359 /0 T 9 0 i e 5 2 Ak T R
TAEB B

S Z 3R

[1]

[2]

[3]

[4]

[7]

[8]

[9]

JAZE AT, Xk g B IM . db st A RS R, 2020.
ZHOU Xuhong, LIU Yongjian. Steel bridges [M]. Beijing:
China Communications Press, 2020. (in Chinese)
PODKORITOVS A, SERDJUKS D, GOREMIKINS V,
et al. Behaviour of a space inverted triangular steel truss[J].
The Baltic Journal of Road and Bridge Engineering, 2020,
15(4) :54-70. DOI:10.7250/bjrbe.2020-15.494.

g KRB B R T 4 SE AT A TR R BESE D] 1 K
HE A R RRGE K2, 2022.

FENG Chang. Research on construction technology of
continuous steel truss girder for Zhengji yellow river bridge[ D ].
Shijiazhuang : Shijiazhuang Tiedao University,2022. (in Chinese)
J KB R il T v 5 AT AT A A T R A0 BT S A
ABEFEID]. H Rl AR RS, 2018.

YAN Yongyang. Structural performance analysis and control
technology of continuous steel truss bridge during cantilever
construction [D]. Nanjing: Southeast University, 2018. (in
Chinese)

P e, 2 1) 3 . == 10 bk 2 0T 2 B T P A 0 AT 2 A Tt
i3z 153 M (7). BRI SR, 2020,60(11) : 40-43.

TIAN Liang, ZHAO Jian, LI Xianghai. Stress analysis of
cantilever incremental launching for steel truss girder of
Sanmenxia Yellow River rail-cum-road bridge [J]. Railway
Engineering, 2020, 60(11) :40-43. (in Chinese)
BT AL AA, R s, 5 IR % 2 MM LB R D3
A il A 05 JAFSE[T]. B8 bR e T, 2021, 65(11) : 6-11.
DOI:10.13238/j.issn.1004-2954.202104260006.

ZHAO Hanqging, REN Weidong, GAO lJingqing, et al.
Simulation research on the whole process of cantilever
erection of long-connected large-span continuous steel truss
girders [ J]. Railway Standard Design, 2021, 65 (11) : 6-11.
DOI:10.13238/j.issn.1004-2954.202104260006.(in Chinese)
BABUSKA 1, CALOZ G, OSBORN J E. Special finite
element methods for a class of second order elliptic problems
with rough coefficients [J]. SIAM Journal on Numerical
Analysis, 1994,31(4) :945-981. DO1:10.1137/0731051.
REBTE , OB, 3107 22 ROBEAT BROC AT 1 KRR HI[ ].
LR R 2 A AR O R i) |, 2008, 25(4) : 76-80.

LU Xinzheng, LIN Xuchuan, YE Lieping. Multiscale finite
element modeling and its application in structural analysis[J].
Journal of Huazhong University of Science and Technology
(Urban Science Edition),2008,25(4) :76-80. (in Chinese)
AW, EIRIC, A5 55 RSB i A R a5 i 2 RE Ay
FRIC A Hr[J]. T8 J12%,2013,30(7) : 147-152, 166. DOI:
10.6052/].issn.1000-4750.2012.03.0189.

[10]

[11]

[12]

[13]

[14]

[16]

WANG Chuging, WANG Huchang, LI Liang, et al. Multi-
scale finite element analysis of steel tube tower for large
crossing transmission lines[J]. Engineering Mechanics, 2013,
30 (7) : 147-152, 166. DOI: 10.6052/j. issn. 1000-4750.
2012.03.0189.(in Chinese)

JEBT, TR, e R AT AT P i S A 2 PR )
BTy 2 RO AT BROCE By [T]. TR g1 2%, 2015,32(11) -
150-159. DOI:10.6052/j.issn.1000-4750.2013.11.1023.
ZHOU Meng, NING Xiaoxu, NIE Jianguo. Multi-scale fea
modeling method for mechanical behavior analysis of arch feet
on tied arch bridges [J]. Engineering Mechanics, 2015,
32 (11) : 150-159. DOI: 10.6052/j. issn. 1000-4750.2013.
11.1023.(in Chinese)

2R, AR RO T Ak AR L TR % S AR SR TOUAR Bt T AP 3G
A ) TR [T Bk £ 4, 2021,43(4) - 158-165.
DOT:10.3969/j.issn.1001-8360.2021.04.020.

LI Zhaofeng, NIU Zhongrong, FANG Ji, et al. Mechanical
analysis of key joints of super-spanned steel truss girder in
incremental launching construction [J]. Journal of the China
Railway Society, 2021, 43 (4) : 158-165. DOI: 10.3969/j.
issn.1001-8360.2021.04.020.(in Chinese)

T, sk e AR N e, A BT R I ECHE ) A T AT iR R
JEkgE [T]. TR 12,2024, 41 (3 T 1) : 310-316. DOI:
10.6052/].issn.1000-4750.2023.05.S010.

YANG Xin, ZHANG Jubing, LI Xiaolong, et al. Thermal
deformation of a steel truss bridge based on monitoring datal J].
Engineering Mechanics, 2024, 41 (Suppl. 1) : 310-316. DOT:
10.6052/].issn.1000-4750.2023.05.S010.(in Chinese)

RULT, TR B BRARA, 45 W BE B AT AR i 256 5 R
O IP AN [T]. 4 R 45 4, 2024, 41(2) : 51-57, 64. DOI:
10.19786/].12jg.2024.02.010.

SONG Hongyu, SU Chunjie, CAI Baoshuo, et al. Load test
and bearing capacity evaluation of truss arch bridges [J].
Special Structures, 2024,41(2) : 51-57,64. DOI:10.19786/j.
12jg.2024.02.010.(in Chinese)

RS, FIF UL L5 AL A B AL R A TR S R T )
AT R Ay AT LT) MR B2 A i, 2021, 51 (1) : 66-73. DOI:
10.3969/j.issn.1003-4722.2021.01.010.

LOU Song, WU Fang, JJANG Yong, et al. Mechanical
analysis of walking-type incremental launching and sliding
construction of large-tonnage steel truss girder [J]. Bridge
Construction, 2021, 51(1) : 66-73. DOI:10.3969/j.issn.1003-
4722.2021.01.010.(in Chinese)

FE R BT AR T R O A B B AT BR T A3 A [D .
VR PH VR R SR 2, 2021

CUI Jian. Optimal design and finite element analysis of steel
truss bridge joints[ D |. Shenyang : Shenyang Jianzhu University,
2021. (in Chinese)

2R T KB W, A . AROHT AL A 45 4 SR AT SR ) A
AEWFFELT]. B R B, 2020,50(3) :46-51.

HE Dongsheng, ZHENG Qinggang, XU Wei. Study of stress



55 639 T 2 ROBEBU(E 23 M 7 16 1) 2 2 AT 52 32 0 PERE 20 73

concentration factor for main truss gusset plates in plate-truss
composite structure [J]. Bridge Construction, 2020, 50 (3) :
46-51. (in Chinese)

(171 e N RS HIE A 55 Rl £ e a , oh i A RS 5
i B A I A R IS R BT BRI : GB 50017—2017[S ],
Jb 50 b S T R, 2017,

Ministry of Housing and Urban-Rural Development of the
People’s Republic of China, General Administration of
Quality Supervision, Inspection and Quarantine of the
People’s Republic of China. Standard for Design of Steel
Structures : GB 50017—2017[S]. Beijing : China Architecture &.
Building Press, 2017.(in Chinese)



