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C40 JREE+ 325 0.20 2.39 26.8 1.0x10°
C50 JR#&E 1 34.5 0.20 2.64 324 1.0x 107
UHPC &t + 439 0.24 10.00 120.0 1.0x10°
Gl 200.0 0.30 330.00 330.0 1.0x 107
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ik B8 RSB T AR AH I B PV T 5 B g, AR FY
ﬁﬁﬁﬁmi%ﬁ%m&%ﬁ%m@7%m.

INT11
+2.500e+01
+2.292e+01
+2.083e+01
+1.875e+01
+1.667e+01
+1.458e+01
+1.250e+01
+1.042e+01
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+4.167¢+00
+2.083e+00
+0.000e+00
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+5 9106+00
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-5.126e+00
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—-7.578e+00
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+4.191¢-02

+1.455e-02
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—2.043e-01
-2.317e-01
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AT TR TRE 0 2 AR T 2B

() LTS FR )

S Max Prl)nmpal (Abs)

+1 374e+01
+1.161e+01
+9.490e+00
+7.367e+00
+5.243e+00
+3.119¢+00
-9.954e-01
—-1.128e+00
—-3.252e+00
—-5.376e+00

—7.500e+00
—-9.623e+00
—-1.175e+01

(b) AFTHIE L B AR RN )

+3.969¢-01
+3.568e-01
+3.167e-01
+2.767e-01
+2.366e-01
+1.965¢-01
+1.565¢-01
+1.164e-01
+7.636e-02
+3.630e-02
—-3.766e-02
—4.383e-02
—8.389e-02

(o) WRITELE B AR (1
Eo BEMEERTHEEEENSKERNREE
HeA Il 8 S51E1 9 WAL, A THIE SL B A IR R
B DRUTA L8 1 'd NI S A A 7N e G 1 = DR W X |
FE T I AR B T LT AT T SR B T O
KA 0.0839 mm(& 9(c)), KTFIRAEMZT
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BT R R 0.041 9 mm(I&] 8(c)), XUy 33
Z R TR LGERE I T

3 Hafi

EAREAFIE R T4 R R, B
L B IERTRSE AR IR B AT REJT 25,
JEE R BE T AR AR LA T, TR ol e 2R T
SR, NI ZEXHAS AT OA, DIRERIREE
RR:OETAIR
3.1 3wk A EBoR KA

OIMTRW, SRS IR B R, AR
SUBEIN, DRI R R TG o i AT 1 B 5 9k
K AR R . 4034 AT Th1 B i B X
JEHTINE] 60 cm Ji, HARIN S BTSSRI 10
B, B 10)&W, IR EIEA N, S8
Bty e R LN ) 7 % SR T BETOUEL (4.91 MPa),
A2 T A5 T A 11 X5 M 2o IX S Sk 2 1] (]
10b) R W], (ER LR EEAE T, S T BLAY fi
R TN 7 A i ST 1 B (10.01 MPa), i T
MR ] DX 2k XSS k. EaR g Rk, B
RIELEHTHIBAS FES NS, ERIRA B, E
3SR TR - OB BT HE, Aok 2
PR IR BE LT RURIA.

S, Max. Principal (Abs
Gt sy P! (A0
+4.905e+00
+3.907e+00
+2.909¢+00
+1.911e+00
+9.134e-01
—8.459e-02
—-1.083e+00
—-2.081e+00
-3.079¢+00
-4.077e+00
-5.075e+00
—6.073e+00
—-7.071e+00

() WHEMEERT

S, Max. Principal (Abs)

Pt 5oy
+1.001e+01
+8.451e+00
+6.896e+00
+5.340e+00
+3.785e+00
+2.229e+00
+6.741e-01
—8.813e-01
—2.437e+00
-3.992¢+00
—5.548e+00
—7.103e+00
—8.658e+00

(b) WEMEERT
B 10 HFEZELEEIEME 60 cm FRIERI N S
3.2 KA &% LA
Ry T RIS T B IO | CEB B B R ST,

A5 ABTHIGE = 5 UHPC #48E. SR UHPC B
RS BRI RS B R, AR i A g S an #
11 Fis. B 11(a)&RB, fEREMEIEANT, UHPC
4 2L 11 B ) e K 3 N g 7 7% S A 1T B TS
(7.27 MPa), v T4 T00 94 [ DX 5 T 286 X A SR 4k
Z Al B 11(b)RM, EREMEERT, S8
B0y s5 K PN 78 1% ST T BLIC R (16.44 MPa),
A F AR ES [ X S R X s kb, iR g5 R 3R
B, SR BCR A UHPC AR, IREMTEN Y
TER RN F1/hTF UHPC BYPLHIsRE, kA4
TR, (HIREERREE T (G FH Mt T UHPC
FIPTHIaR R, SR STIFRE. 25 R LA 1 B
AN HBARSZ KRR, i 2488 TAE,
e P B T B R B AOAS , Bo f
UHPC JESERRTH B A 05 2 2T AP T
Sj:Max. Principal (Abs)
P 65e400
+5.781e+00
+4.2966+00
R0
~1.567e-01
3135100
60046400
~7.578e+00

-9.063e+00
—1.055e+01

() IWHEEMERT

S, Max. Principal (Abs
K 75%) pal (Abs)
+1.644e+01
+1.385e+01
+1.126e+01
+8.675e+00
+6.087e+00
+3.499¢+00
+9.116e-01
—-1.676e+00
—4.264e+00
—6.852e+00
-9.439¢+00
—-1.203e+01
—-1.461e+01

(o) WEMEMEAT

11 HEESRR A UHPC MRS R R A
33 RASHRBRE LA mELEFBRKE

N3 ST T B X 2 60 cm F-K ] UHPC
MBHE, FEhin IR EEE R ANE 12 k. Kl 12(a)
T, TEVRZEMTERAIERR, UHPC LR R B A
KRR I TEELLI LB T (6.08 MPa). [l 12(b)
R, EIREREVERT, St Bk £
I8 FITE 3 LE AR T RIS BB (12.15 MPa). | iR4E 3k
B, JELEMF I BER A UHPC ARG, K43 i
THER F=HL F1/NT UHPC AOFLhia g, Ik ASs
TR, (HRIR EERR R T BYICHR FH00 ) it UHPC
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APLRISRIE, IR ITE, 5 RE 3 LA i B
JERTR SRV RGE AR, IR Al e I S T B T
S P B B A

S, Max. Principal (Abs)
s sy
+6.084e+00
+4.858e+00
+3.633e+00
+2.407e+00
+1.181e+00
—4.430e-02
—1.270e+00
—2.496e+00
-3.721e+00
—4.947e+00
—6.172e+00
—7.398e+00
—8.624e+00

() IWHEMEERT

S, Max. Principal (Abs)
s sy T
+1.215e+01
+1.030e+01
+8.456e+00
+6.609¢+00
+4.762e+00
+2.915e+00
+1.068e+00
—-7.793e-01
-2.626e+00
—4.474e+00
-6.321e+00
—-8.168e+00
—-1.001e+01

(b) WMEBBLEAETT
12 HYEESER A UHPC FH38mE] 60 cm R EH K F1

4 &g

BEXHr N B g FE B 22 85 1 SO, AR ST
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AT TR BT sk, SR 4he:

(WTEPRGATE T, C50 TR 43 ZpF 1 B I
Zhr, FRPN T ThiREE, 2k A TR
24 FERER AR, S KB gt ik Hpihr
SREE, B KPR I TS B R, S AR
BRI, DR, R A A T B AR AN
A TOLT, TOERFICHHS T REF24HR.

(2)38 2oF 348 o0 322 A7 T B0 285 DX B AT A AU
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J1H1 5.91 MPa %}y 4.91 MPa, [&IEHN 17%; {EIRE
BREEAERT, S RPihiJ1 13.70 MPa F#4 10.01
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I 114 16.44 MPa. [k UHPC MBS 3R 8 B 24
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M 18 BT B AR Z R KVER, feifar 2445 1
1, R R 7EESepr B T 2B e, BinT
fifi UHPC % 2L I B RB IS ¢ 42 i A R iz Y
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Mechanical analysis and structural optimization of simply supported girder
bridge with continuous deck considering positive and negative bending

SHI Xinlei', DING Yong®', CHEN Long® YOU Jiv’ang’
( 1.Ningbo Communications Planning Institute Co., Ltd., Ningbo 315192, China;
2.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
3.Transport Bureau of Tongliang District of Chongging City, Chongging 402560, China )

Abstract: The continuous deck on the simply supported girder bridge with continuous deck is the weak part of
the structure, which is prone to crack, water seepage and other diseases. Therefore, it is necessary to analyze the
mechanical properties of the continuous deck in detail. In this paper, a finite element model including the
continuous deck and the main girder is established. The maximum negative bending moment of the continuous
deck under the most unfavorable vehicle loads and the maximum positive bending moment of the continuous
deck under the temperature gradient application are determined by considering the common working conditions
of bridges. Then, the stress and strain of the continuous deck under the maximum positive and negative bending
moments are solved respectively. It is found that the top of the continuous deck under the vehicle load is in
tension, and the bottom of the connecting deck under the temperature gradient is in tension. The maximum
tensile stress may exceed the allowable tensile strength of the ordinary concrete. Finally, by increasing the length
of debonded zone and adopting ultra-high performance concrete (UHPC), the structure of continuous deck is
optimized and the maximum stress is reduced, which makes the continuous deck safe and durable.

Key words: continuous deck; finite element; bridge engineering; structural optimization; ultra-high performance
concrete
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