BS51E A3 B ORE AR (A R R R D) Vol.51,No.3
2024 4 34 Journal of Hunan University (Natural Sciences ) Mar.2024

XEHS:1674-2974(2024)03-0170-12 DOI:10.16339/j.cnki.hdxbzkb.2024039

R PR T A R 2N AR TR ZE L2 4H & FE R eI ST VI T sE
3G A 38

R 123 BRfe AR T R A
[1. T8 B P8 TR SR TR 3 A TR T SL 90 = (A R K2 i dh AR T 0500435
2. AFFEYIERF AR TR B, WAL f % 050043
3. IR ER TR, IR Kb 4100825
4. b H 5 IXDE kAT FR2A ] AL 1 063200 ]

O OE. T AR BT SR R Y AR E S AR R BT AR RV R 45 ROXEE
O3 R B T AT KT AR AR E S R R Aokl B RO o Bk % 5 AR R T 4R M AR G 4
AR BRI BAAS AT, IFE) T VIR R BN A ML T AR AR R BT Y )
E R EN A PHETARBAER T, P /445 F AN BB R 5 AR R ok Y AR AR 64 BT
BABLRGT O G5H , TEBERAOTEAET K THEREGAR AL, T8 BB
TREEHNRAEBRASBEAT AT FEAX, FE BRI ILNT LA, @id L 5%
WA ST YL B E N K 0 A . 7 R RIS 69 R Y AR AR 69 AR T b 2 R AL R — A
18 6 e W RIS R A P Z BT B A AR AR AR T YL 3 50%, 5t % B X IE R @
o) B R B 38 K A P 1AL E BHER B AREAR A9 AR ST B ik B 85% vA b, BAK R e AR
MAEZAL RO RITICET N A, R REREAGAEEERTABEZRR . FERTH
Bt s £ 48 69 AASHTO 228 40 7 5% it A X R 0.9 7T T2 & @ 3] AR E A it
Fy ERANKAL L X ISME A PR ROGIE Z M 5% £ A, 7T VARG Mo TR 4R 3% 4 & 45 My I 4
R LT IR

REBIA AR A T RBE Wik ak; £ MR TAE ;AR LT AR A

FESES U442 XHkFRERD: A

Experimental Study on Shear Performance of Segmental Assembly

Continuous Composite Box Girder with Variable Cross—section Corrugated

Steel Webs

ZHAO Pin"*?*,SHAO Xudong’", RONG Xueliang'*, LIU Xin*
[ 1. Key Laboratory of Roads and Railway Engineering Safety Control (Shijiazhuang Tiedao University) , Ministry of Education,
Shijiazhuang 050043, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. College of Civil Engineering, Hunan University, Changsha 410082, China;
4. Hebei Free Trade Zone Hancao Railway Co. , Ltd, Tangshan 063200, China ]

% Wfs B #1:2023-05-06
HEE&WB : [HE A RRAIE 4 7B H (51578229) , National Natural Science Foundation of China (51578229 ; & HES 1l W] G137 3 [) {4
&I (20547601D) , Beijing—Tianjin-Hebei Cooperative Innovation Community Construction Project (20547601D )
PEZ I X (1982—) , 2 AL R, A RIEHE A PHI 7R R i fs
1 AFEC R A, E-mail : shaoxd@hnu.edu.cn



55 3 3] X 25 < T B DR A AT IR B A 12 2 20 5 A AR S DI RE I SR T 5 171

Abstract: To study the shear performance of segmental prefabricated continuous composite box girder with
corrugated steel webs, two scaled test beams were made, including segmental continuous box girder with variable
section corrugated steel webs and monolithic continuous box girder with variable section corrugated steel webs in the
same size. Through static tests and numerical analyses, the distribution of shear stress and shear ratio of corrugated
steel webs are obtained. The results show that the shear stress of the corrugated steel webs of the segmental and
monolithic beams at 1/4 of the mid—span is evenly distributed along the beam height, and the shear stress value of
the segmental beams is greater than that of the monolithic beams. The calculation formula of shear stress of segmental
assembly box girder with variable section corrugated steel webs is derived, and the effect of construction technology
on shear stress is considered. The shear ratio of corrugated steel webs of two test beams is less affected by the load
and maintains a constant ratio. The shear ratio of the steel web of the two test beams at the position of the middle
support is about 50%, and increases along the longitudinal direction of the test beam to both sides. At the position of
1/4 of the middle span, the shear ratio of the steel web of the segment—assembled beam reaches more than 85%, and
the shear ratio of the steel web of the whole beam is about 75%. The shear ratio of the two testing beams at the
corresponding position of the side span is not much different. The shear strength calculation formula of the AASHTO
joint applicable to segmental concrete box girder multiplied by 0.9 can be applied to the calculation of the shear
bearing capacity of the joint section. The error between the above formula value and the experimental value as well as
with the finite element result is about 5 % . It can better predict the shear strength of steel-concrete composite
structure adhesive joints.

Key words: bridge engineering; segmental assembly ; shear performance ;laboratory test; variable cross—section;

corrugated steel webs ; shear resistance
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Fig.1 General structure of experimental beam model
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Fig.3 Test beam structure diagram
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Fig.4 Actual diagram of segmenting assembly joint
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Fig.5 Structure of corrugated steel web (unit: mm)
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Fig.6 Layout of longitudiual measuring points
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Fig.12  Corrugated steel web load—shear stress curve
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Fig.18 Comparison of web shear forces
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Fig.19 Comparison of bearing shear ratio
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Tab.2 Shear ratio of 1/4 section of middle span under different load grades

BB Rk
T 4%/KN S BRI SMHE ARITE
MEMTY KN KRBT p/%  BEARBTJIAN  RBT L p/%  BEHRBT KN RBTHp/%  BEMRET NN KRBT p/%
60 23.65 79.05 23.01 76.70 22.56 75.20 22.08 73.60
120 50.38 83.97 48.96 81.60 4574 76.24 44.83 7472
180 74.28 82.53 73.66 81.84 68.21 75.79 66.53 73.92
240 99.51 82.93 98.45 82.04 89.46 74.55 90.72 75.60
300 123.88 82.59 122.64 81.76 111.05 74.03 111.84 74.56
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Tab.3 Ratio of web shear force to shear force under different sections
RES S R
U SEE A BRITE S A T
MEMBTIAN  RBT/%  EARETHAN  JRBTH/%  BEARBT RN KBTI /% MEMBTIIAN KRBT /%

I 30.21 80.56 29.46 78.56 28.63 76.36 29.74 75.26

I 26.04 69.46 25.31 67.50 24.84 66.25 24.46 65.24

I 99.11 52.86 95.41 50.89 94.42 50.36 92.12 49.13

\Y 123.88 82.59 122.64 81.76 111.05 74.03 111.84 74.56

\ 128.50 85.67 125.48 83.32 117.26 78.32 116.32 77.54
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Fig.20 Proportion of shear force borne by steel webs

of different sections
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Fig.21 Comparison diagram of the results of the steel—concrete

composite structure
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