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Analysis of System Transformation and Mechanical Properties in
Bridge Completion Stage of Deck V-Arch Bridge

YANG Chuangjie, SU Haolin, XIE Xiaoli
(School of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)

Abstract: Aiming at the problem that the stiffness decrease and the deformation is obvious under the moving load
with the increase of the span, this paper proposes the deck V-arch bridge. V-shaped members are added between
the main girder and main arch to form a truss structure with the main arch as the upper chord, V-shaped
members as the web members, and the main girder as the bottom chord to increase the integral rigidity of the
structure, thereby reducing the deformation of the structure under moving load. Taking a 300 m span deck arch
bridge as an example, the right time of system transformation and mechanical properties in bridge completion
stage of the structure are studied based on the finite element software. It shows that the construction scheme that
after the arch ribs, columns and main beams are constructed in sequence, V-shaped members are added to
complete the system transformation, and then the secondary dead load is added which is more reasonable, and
the stress and stability in construction stage of this construction scheme meet the requirements. The strength,
stiffness, stability and dynamic characteristics of the 300 m-span deck arch bridge meet the requirements, which
has better mechanical properties than the traditional one.
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R ECHERT R RIBEE R, #5 R RE 056 , ELAF i b it 1 5, ft 0 (8, i 22 5, i) 2 W RS AT 2
TEHR B L KRR R A R Ik B VL DU R AR AR (3205 490 m, F R U AT HE 4
B 0 R AL BT 7 (25 445 m, FoRGUIRAEIREE LA ) T MM (£ 420 m, I
AR IR EE LY ) 45 B B AR iR O, ERECHERR AW BE R [ ., EL BRI T 80K , ik SEARRRR ] 1
R AR KBS AR RN M SRR R B TR b i S O TR, v O i B4 S
TR b ARSI e JR L 14 O B

VI AL SR S A A A R BT, FT A0 R B R 5 R 10 52 ) R AIE , A7 1 e ek A 5
LR R, B 855K T By, (A AHE A TR 4504 )7 A 1K T3 A Z A R R R
L ) LA B AR R B LR 1/4 B A0 &P A BRI R T B A T B S R R
B TE B AR R 952 TR PSR b TR R 5 AR5 H v, A 250 Y 1 B DR £ 25
AARRAR B E 47 5k 1) LR .

AR REAT RO DB A9 HE T (R, (B S A R R A BT AR S 2% 1 3 A AT BE A 84k
R AT 51 A AT R {ER L B A R R B e AR R BRI . R, AR SR RV
W, A G PR B SEA L 2 R AU Z IV IEFFE I8 BASED S R 5% AT, V IEAT 1 i)
P, BB ERZAT AT QA A, 38 R B AT JE . [ e, A7 X4 M B e 70 S 4 1k B SR SV T, 18
P3N 9ZAT (HE) R D FH I, DT sl N AL IR A fry 3

R AR e (3 R S A T B A2 RS — R BT MO T B G R
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1 ERERT EZHRE
WIRFASCHENFR Rl £ BUEHL, 75 3 FURIINO A R PO T 0 300 m B FRaUA BT 17
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300 m B4R P LR BUN R SOAE KV IEAT R AR, LA R A B R A R R R e an i 1
B 2 Pirs A TR GE R AT | V SR O B AT 24 #, 2 M 2O D 73, ELAT w8 B S 3 . i Tk
SEHEALGEHENT AT , LA AR — E B (18] 2a) , FE AT 58 UM R e e, B T s A, DU AE —
WIE 2 G (] 2b) | AR MRS 28N AT B/ TR, V AR 5670 A 4% T BEAS e E 2R =2 ST AL
M ST AE A 2R AT N
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2 kAR

300 m BEARHLF S B ARANE 1 R, &R 3 056.4 £(0.51 v/m*) | R #E + I 900 m’
(0.15 m*/m*) HER) K WA A &1 3 B 7R SRR FIZE BRI AR (B4 =) L RIS HE 1/5, 57 60 m, 4t
WA Ry B L B R 40 2.7, HE b O AT EE 20 m, HE) 22 [R) SR A KR XA 2 . B A SR iy ) A 2R 4
ALV 1S XES7AE, SEAEAIEE 20 m. ERREH AN E] 4 TR R A 2 2 WAE AL, A Y0 20 m, 08
Xn) 4 A58 A T AR TR BE 1 15 em AUy ZHMER, A2 54532 ).

&1 300 m 35 BRBMMELHEAE

¥ #HmEA oy R/ m? LA/ m? i FY/ m? i
HEf AR T Q345 0.421 72~1.563 21 0.569 86~3.886 19 0.164 52~0.230 52 1 106.8
HEf I P L] Q345 0.003 29 0.004 93 0.031 60 180.0
JEF WA T Q345 0.042 62 0.008 19 0.065 45 398.8
JEAT R L] Q345 0.000 64 0.000 48 0.000 32 8.0
0345 0.386 25 3.456 59 0.386 25 927.6
T 7 A A T
€50 / / / 2 250.0
SLEE G R ERNE ] Q345 0.043 60 0.012 73 0.009 82 337.5
SR e R Q345 0.012 54 0.000 48 0.000 32 100.7

(a) HLIAEL A (b) HETA A (c) MEATHRTH

A3 BEWAEARD (12 mm)

B4 ERBE(FAmm)

1.2 ZBEAREREROEIASR

FEAT At TSR R R B L SRR AT I 32 0, D, B B AR 3 it T07 58, WFIE 1 R e i) 5 2t
AL, SEAS B | 32508 AT =8 P TN & L 2 TTIRES.
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2.1 Midas Civil BRTEESE

KA BRICHA T Midas Civil 73 5% 3 Bl 175 58 14t o A EA 7 A SDUR it T B BE oA A e A
SRR 2 B A5 A B AN IE S Fr7s O e A SCHE U 1 ~# P RE A D0BAE , 5 P A9 (3 Y
WAt bR B 4 P AN R AT O BT AN A, W3R 2) KBS AR IR] i AL G siass (181 S ) k4T

Xt .

ASCHERR R A 23719 51 356 A, AT 499 A s AR LR b JL 4] 73715 5 348 4>, AT 409 A~ AT L
JUHI R BTN, P A FROCEE T 0 N &L 6 R 7 B s 10 A F s BB D B [T 45, 3 505 65 i

PEIEE.
A2 BHABHMELMENE
FfE WX e A/ m? HUEE A /m* B/ m? FE/t
HEfth A AR AL T Q345 0.913 26~2.757 15 1.145 40~2.201 88 0.233 32~0.31132  1514.6
HE R k| Q345 0.031 60 0.004 93 0.031 60 180.0
Q345 0.067 38 3.456 59 0.386 25 927.6
F3 AR LA T
€50 / / / 2 250.0
ST eI A 2R TR Q345 0.009 82 0.012 73 0.043 60 337.5
SEAEREE TR T Q345 0.000 32 0.000 48 0.012 54 100.7
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22 WMIMESH
221 B ASH

3 T S RIRAS B B KN 1A R a2 3 Je &1 8 Firzm % bt 3 it T 05 28 H 45 #a1:
IR it 15 38— e Fe e (—98.3 MPa) 5K, 32 B PR AR 3R A 4 B AILASE e , L4514 7 HH R
BRATIEEE,, 75 5 A HER R AR Rl s ¥t T 28 = UM i, JEAT I 7 (—84.1 MPa) Jz F 520 ) (=73.7 MPa) 5
K, EZE P IR R i L . M NG A R T R e 2, B = 3 R AT RN TR K, 45 5 i B
SRR BN 57 1) R W4 i 1 5 38— BRI , A AR AR I ) 7K P v TR, 25 R R4 T 3R A e 1) 45 IS BTy
F it T 5eHERD 7 A R RS AV RTS8 iU R 4.

A3 3MALIGETAMBERAEILEA MPa

¥t FE— TR FE=
Hhh -98.3 -152.4 -94.5
SEFE -48.3 -83.7 -33.7
$iL 46.5 30.8 62.8
JEFT
JE -57.4 -37.5 -84.1
kA 27.5 17.7 34.0
JES -47.0 -32.4 -73.7

B8 HAIHERARE NI

222 HBERMSH

R AR FR A (HEAS I IR R AR AT S AR R ) B A RS P Ta) 8, % 3 i 17 S8 1R JR L 45 i 1Y
it T Beate A T AR Mo, 43 R O 2 — W B = 22 R B B IO RN 5 3R = o B =L A T PR TR
Midas Civil, 32 [ 45#) B 5, 7150 TR BoAeE MG A R 50 45 R R B 7 R — 1R R iT 4540 1 & (R 5
FERECH 21,19, % (10.10) 155 109.8% , Lt /758 = (11.62) {5 82.36%. B L] UL, Jy 58— A it RS v
e A, 2 it T S, Ho R K.
2.3 B NFERED
2.3.1 MBI oA

AR HLIE > R FE AR 3 R R 00, X 8 M 47 508 8 ML BT o B 23 M e (1) T T fE 4K
(2) T 1. 2xE R +1.4xP5ZEfrdk s (3) TALI < 1.2xfE 2R+ 1. 4X{K ZEfar 2R + 1. 05 X B AR P . b VR 4T
BEFHA N FE— 1, VOt 4B AU 4 42008 ; My Il e 55 I 4R L 75 KN/ m B9 ZR 445 i 280 /e 22
FIERAATHR IR 20 °C 80 17 58 A SCHE: R AL GE bR B R 135 45 SR gk 4 s,

A4 BTUTMHEGRRIEE N FEL N MPa

Tl T TaL
Fatk  rk— ke RS R hE— hES AE= % ik— ks k= k%
BEBE O OBEE BEE BEE BB BME MR MR BME BME BME BE

HE -98.29 -152.38 -94.51 -110.01 -143.52 -200.40 -137.86 -187.87 -150.00 -191.93 -145.35 -197.77
SRR -48.29 -83.71 -33.73 -61.55 -87.54 -130.14 -67.43 -139.65 -92.92 -13542 -72.70 -156.67
) DA 46.42 37.83 62.84 / 87.22 66.77 98.26 / 119.27  101.53  133.03
WA JE -57.42 -30.48 -84.16 / -112.49 -65.34 -144.57 / -134.60 -87.45 -166.56
L EA 27.48 17.71 14.56 17.84 58.76 54.37 63.53 57.98 90.17 86.57 93.82 86.20

JE -47.00 -32.44 -33.73 -30.41 -91.18 -65.03 -123.31 -56.43 -83.27 -58.03 -115.40 -21.74

HIZE 4 PR AE O T A GBS i 5 RV ) - 110.01 MPa, ASSCHERT 4 —-98.29 MPa, £l
REAR T 10.65% s (BAE THLIWERT N AL Ge S 5 RN 73 0 - 187.87 MPa, i A SCHENFAU - 143.52 MPa, %5
A& FRAR T 23.61% , M A] UL ASSCHURE AR E R, 2 Bl er 2805 13 19 46y B8O 850/ s 76 T00 AR TR, 4258
HEBFHEIT B BRI ) = 197.77 MPa, A SCHERF (X - 150.00 MPa, AT &K T 24.15%. 5 100 1A
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Pl , 00 I A58 A BT, ] 0 A SCHERT B3R B2 M 7 LU A% e M s, 2202ty T HEAR G I T R
U AR A B T HERRHE I 19 5 N 34T /N TR S ik
232 ZMBTEESHT
x5 EIEEAE R X S5 AT NI EE 43 A, E R BT A Rk 5 FIE 9 FoR. 3R 5 AT A AL Gt iR
FRM R BN REELRHEZ A 114.74 mm, TASSCHEFEA, 30,13 mm, 807 F Wb T 73.74%. 1 1 9
AR ARGEHER B R HRA 28 [R5 5 W RS WA {E R R, A SCHERR W) 2 et ~F- B VR | V(B AR X 45/
A5 mMEH

Pe A e AR
FRHEK T B/ mm 69.94 27.84
FRIER FH/mm 44.80 2.29
FR R E B (ZXE) ZF/mm 114.74 30.13

B9 R4

233 ZMAETHELSHT

5 PR E AR SIS BRI HE T SR GE A SOA SCHEM A TR e PR 0 . 45 SRR W AL GE M 1Y 4540 2R 2
Il 5t R A 15.03, A SCHEM B9 25 M S Rl 7 R A 21.26, Yy i N Rt R Fa, Jo B AT 4 v 1
41.45% , v] DL AESE R RGO PR 7 T, A SCHEMF A KA v
234 MRS

SEFIIART RS RANGR 6 Fn. fh3 6 AL AGGEHENT A BN 0.495 4 Hz , AR SCHERT (30 0.548 6 Hz,
PI R ANE X FRYIR SN, J5 3 S BT 35 17 10.738 8%. Wi 1 YR & A 1T PN R 201 I 391 % 43 531 4 0.680 9,
1.610 5 Hz, ASCHEN [ N SR ST R BAL SR 2 5 T 136.525 2%.

A6 “mimit g

s PR LER AR/ He

e fEE b b AR A
1 TSP EXSFR T AP E X FR 0.495 4 0.548 6
2 AT N SO iR T AN X Bk 0.680 9 1.365 5
3 AT N IE XS R T AN IE X FR 1.013 0 1.489 5
4 T S S iR AT N TE X FR 1.2723 1.610 5
5 T A IE X FR T P S R 1.292 4 1.672 2
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3 #ib

1) 235 46y 50 32 iRy 0 1 4803 AR R R SR A A G SR, A SCHEAR I ) O - 150.00 MPa, 5L 4t it
B (197.77 MPa) AKX T 24.15%.

2) GEFWIEE R A SCHERE 3 5 K B T B4 HE Z AR 30.13 mm , BALSEHEHF (114.71 mm) Jgi /0>
T 73.74% . JeA AR GEHERE B BRI LE I R W R IR AR R AR SCHEMT I 52 i - BBIRIE |, W (R AR X
/).

3) SRR E P R AF A SCHENF Y R B Im FL R B 21.26, AL GEHENT (15.03) $25 1 41.45%.

4) GERBERTAR 12 A SCHIA IR 0.548 6 Ha, BB S (0.495 4 Hz) $215 1 10.738 8%.
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