5549 B S
2021 4 8 H

A B K “F 2 4 CH A B RD
JOURNAL OF TONGJT UNIVERSITY (NATURAL SCIENCE)

Vol. 49 No. 8
Aug. 2021

NEHS: 0253-374X(2021)08-1061-09

DOI: 10. 11908/j. issn. 0253-374x. 21167

R AT ) A R R TR SRR S
53

R, AR A R AR, AL, K

%@4

(1. Wk HAR TR G, i 200092;2. A MA@ EIEEE BT R 7 WiV A0 31800033, N s A B E BEFR 3, WivT. 50
317000 4. AL T L TARAE AT FRA R, Wi T At 310006)

E: O TWTR S BN LT 415 G50 T S R v Y
ISE PSR, O RSN 0 263 SR B0 BN ) SR 1 O HEA T L
B BT RE 7 BIE S T e a5 & R LA e ge G
TR (0 PP SR B S 5K G T PN RS T S 4
BTN B SRR T RS 2 T PERE I 1L, I 61 254
DX S R TP Al T T L AR SRS . DRSS SRR
JEEE TN SE A ARG R TR R AT A AR T T U5
TIAETREE L BRI, J5 45 G 15" A e e b Hh B Tl
IS 3 LN 0k 9 13 A% o T A R T RS 45 &
TN, JETERS 42 70 m LT B 2R 2045 G2 rb ] LA S BUIRBE M
TR Ry A 0N T ARAS  FERS A2 110 m AR 32220 & 32 vl A
SEHRIRBE L ATFRY A ST R

RUEIA) . AIRALA R s Ja 45 G UM 03k s T IX s TR+
it

hE LS. U443.35 NHEAFRESRS: A

Field Test and Effect Analysis of

Concrete Prestress for the Post-
Combined Prestressing Composite
Girder Bridge

SU Qingtian', ZOU Disheng', ZHANG Longwei’, TAO
Xianling’, HUANG Chao

(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Taizhou Survey and Design Institution of
Communications, Taizhou 318000, Zhejiang, China; 3. Taizhou
Expressway Construction Headquarters, Taizhou 317000, Zhejiang,
China; 4. Hangzhou Municipal Construction Group, Hangzhou
310006, China,)

Abstract: In order to evaluate the application of the post-

combined prestressing method in continuous composite
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bridge, and compare the post-combined prestressing method
with the conventional pre-combined method, the formulas
of section stress at the intermediate support from a post-
combined and pre-combined composite bridge were derived
based on the transformed section method. The field test was
also conducted on the first large span post-combined
continuous composite bridge constructed in China. The
section stress at the intermediate support was measured
during each construction stage. The test result shows that the
post-combined method will not introduce compressive stress
in the steel beam, which improves the efficiency of the
prestressing the concrete deck. The concrete stress generated
by the post-combined method is 1.3 times that of the concrete
stress generated by the conventional prestressing method.
The calculation that the post-combined method can achieve
the full prestressing state of the concrete deck in the
continuous composite bridge with a span less than 70 m, and
the concrete deck without cracking can be realized in the

continuous composite bridge with a span less than 110 m.

Key words: steel-concrete composite bridge; post-
combined prestressing method; negative bending region;

concrete deck

PR AT — P BT RN R AR
kAR G I — A, FFILFER I I A R
TEIEBFEAEHT G R R IR EE - S TLAR,
PR FL B 1A MRS 2 1 e i A4 (A E 2
FEVEH T 4550 1 B AZ s R AR AIREE LA TR HR S AT
TP HRTRBS RS IR AL S A SR T AR
HhES R A 17 B A LU S PRI ZS RIS 142k

HSANRE



1062 [l o K 2 2 MCH 9K BE 2% O

%49 %

AR R R A U 0 SRR XRSE A AR SZ 47
T34, I AR AR EL A PR PR RE AT AR RE

B i DU DO TR R BE A 7 1 — BenT 1A
T =2 R — 2R D TR BE AT T AR A ol P
HRORAH BRI T, B8 5 VR A 1 0 R DR TR
B b B SIRBE 1 | A 00 25 0 X HY 22 5 TR 5 £
T A 2 7] e e R kA 4 TR 5 A7 T Al 5 3
P 45 5 27— 2 M AT M A 8 s R 3 i
T BT A TN 3 R S R R
AR BN AT 3800555 5 20 — 2R 4R m iR BE LA R A B
L) BRIV RE S A AOTRBE L AR

AT A TR F A G AP U T vk
MRz o B R S R EE T BOE i & i
JE PN TIONE Sy, AT TN S it 2 %2 o 4
9 Bt O SRR 5 R T3 O, AR A A A TP T o
W LA 30, 5 B8 LU, 3 77 125 i TR 58 - it
IR . SCHRLO TR TR 255 BN 1 J7i%,
TEIRBE T AR AN R BAT I AL & AT Z BT {OHRBE
oY ) s B IO Wi w U A R g
R R X AE T A R A
T T Y izl 5, U IS Sl 45 BN 246 el
AT B8R e 0075 A DX TR R L T A 1) O e 2, O
BIR i SR 0t BRI R o W — P8 SR PR EL T %
JR4E RIBRESHGRITET T AFESRE AR
BB RO et . FRT, 26T 5 455 UM 1A 5
WA PR T B 3 A AR | 38 2R X 52 PRfe
iy iz RSCR BEA T I PEAl , o B0 A A HU B 45
BRI HIVER . % TR 454 B BT AT T AR
s JT, AR A e ZEEE G SR T AR A BL S I A 56
JEA AU TR RRCR I E X RIS T A A TR
DA SCE Yotk THARENAES: T IRgh ik
ML 195 B P S a5 AT 7 35828 50, AR5 X T
PN B YR HE 46 TN 0 1 B RS L2 5 R R T
SRS, XoF L BT I 45 TIOR3 vk R SR,
TEARL 5 B A REIX 7 HE W U N I RCR, ik — 20
Xt AR ES A S 2 G T N 45 A A die o 4 B
MIRCHTT 2, R LUR I & R B HE IS H Ak

1 EEEWNERIEIRR

Y o3 A A G TNk R BESSOR, 2l
TR S5 -8 TN A& SRR BTN, ) 20 BRI S 4R
DAY 32 RS . A R T3 s i 1 e
R A LCE RN 53 A AR A R

LM IE N AR s oo p Ao 23 AR L TR BE 1A
HeE A A TN A AT AN 25 4T, A R AR BE 1A
(5 BE 509008 o B, 25380 T 00 B2 I T2 )
BEBS A o dH A AR T T A SRR B 0
RT3, 2R B HAMEUE - OB R P AR FIIR GE L
Z[6] (1 B 22 AN, @QBIR 4 5 Bl R T AT &
AR E , ORI R A Ak TSR
W2 PR T LR AR BN, AN EREET FLXH AT T it
T EISE 1] .

E., A

= =
"‘QS\S’\ —ﬁ——e(——————Ec,A I
++4 v

= p> Ap

| = ———fig— A
=
= — - — g —— ——E 4

E1 AABHEHITETEE

Fig.1 Calculation diagram of composite section
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Fig.2 Elastic section strain distribution at the in-
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Tab. 1 Critical construction stage of the post-combined prestressing composite bridge
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Tab. 3 Required number of prestress strands for the bridge deck under different design principles
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