%39% H5H K% RFFZRARHAFZRO Vol.39 No.5
2019 49 A Journal of Chang'an University(Natural Science Edition) Sept. 2019

XEHE:1671-8879(2019)05-0088-09

S e UTRBE 2 DI B B 1 BT R
LI

A, KPETRY EARTEYR. WM KU 4100765 2. YLV K KIFREOICTTBA BRA R L VLV 7§ & 330025)

H B AHANEARERERREMNEAS AR T R E R, LERKBRENES T 4
18, BEIATHE PR X TR YA G T 42631 3 7 ik PR, 3 3 fe S0 5t =2 00 4R 25 A b DR B
MR, A A OB R AR TR W @R 4 oy A2 AR T 2T XA AR AR e B 4B 6 RRAT M X, IR AR
MATLADB %4 T A8 B égit A2 5, A% 42 10,13.16.20 m 9T A %5 £ 5 S 4k f) , 18 1 2F
TR%ZELFHEB ARSI RKITTEOHMBRETENSHAE, B THERELIEFORL
B THERML L ARBRBEAKI LR BB TREBOR TR R X H LT %, &F &
A AR P RE TR A AR L, TREFBZNR T AT LR DRERS T HER KM,
MRERRN EEMTBEMERNT RERKEOTE, A ET S/ R T4, T 05 KEN,
REUBGETHEREL { TR AR E R K AT A E @ — M A e e, 4 de = A4k
MREELRKRABAENTEPCEE RS2 RARAFEESKRE PRODGHE G T HEME Lk
BBEEETHEGERRA—SGRAOTELTARN S T B RS B RAKRIERIB IR IEZF RN E
BK, REGTETAREGR TR T REE LSS,

KR MR IR TR YE EXFRME;H@ T 4

FESES: U441 XHERFRERL A DOI:10. 19721/j. cnki. 1671-8879. 2019. 03. 010

Calculation of transverse bending moments of shear key of

assembled concrete hollow slabs
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Hunan, China; 2. Jiangxi Long-span Bridge & Tunnel Research and Design
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Abstract: Amid at the traditional articulated plate method regarded the hinge joint structure as a
hinge without transverse bending stiffness, the transverse bending moment of the hinge joint
cannot be solved,and there was no calculation method for the transverse bending moment of the
hinge joints in existing codes. Therefore, based on the orthotropic plate method, the precast
concrete hollow slab structure was compared to the orthotropic plate. The orthotropic plate
deflection differential equation and an analysis of transverse bending of the rectangular plate
simply supported edges of the solution formula were derived. MATLAB was used as the

corresponding calculation program. Taking spans of 10, 13, 16, and 20 m of prestressed concrete
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hollow slabs as examples, through parametric analysis of different span L and bridge width B,
the distribution regularity of the hinge moment of the hollow slab were discussed. Because the
theoretical calculation of the horizontal bending moment of the joint was complicated, so
according to the results of the parametric analysis, the calculation method of the double-fold
design of the transverse bending of the joint was proposed. Based on the calculation of the mid-
section bending moment design value, the design calculation method obtains the maximum
transverse bending moment of the other section joints according to the recommended design
curve. The results show that the maximum lateral bending of the joint is under the vehicular
load. The moment is divided into a positive and negative bending moment. The theoretical
calculation method proves that the lateral positive bending moment effect of the joint seam is not
much different from the negative bending moment effect. When the load laterally changes from
one center position to the other side, the transverse negative bending moment of joint seam
forms, and the maximum value appear at the center of the bridge width. The ratio of the
transverse bending moment of the mid-span section of the hollow span in the same span is the
same as that of the other sections. The curve of the transverse bending moment along the
longitudinal direction is difference with the sinusoidal half-waves assumed by the traditional hinge
plates. The proposed method can provide a theoretical reference for joint bending design. 4 tabs,

15 figs, 25 refs.

Key words: bridge engineering; hollow slab; shear key; orthotropic plate method; transverse ben-

ding moment
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Fig. 2 Superposition principle of solution for orthotropic plates with simply supported edges under loads
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Fig. 6 Lateral bending moment distributions along

transverse bridge
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Tab. 2 Different span hollow slab bridge characteristics

D,/

D.y# D,./

D,/

Z¥ | L/m | H/m
(105 Nem) | (105 N+ m) | (105 N+ m)

10 0.6 9.01 8.61 7.88
% 13 0.7 13.10 13.10 11.00
% 16 0.8 18.10 18.50 14. 60

20 0.9 24.10 24.80 18.80
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Tab.3 Maximum lateral bending moment due to dead load of guardrail and vehicle live load of
different span and wide hollow slab bridge (kN +m) «-m™!
BA2/m | B9 20/m | M Ma Mq. Mo Minax Mq=4+/OMu | Mw=1. 0Mgea+1. 4Mq

8 —5.0 27.4 30.4 30.4 43.7 56.2

10 —4.8 30.5 37.5 24.0 37.5 54.0 70.8

12 —4.2 31.9 40. 4 28.5 40. 4 58.2 77.3

10 14 —3.6 32.9 42.6 31.8 42.6 61.3 82.3
16 —3.0 33.5 44.0 33.9 44.0 63.4 85.7

18 —2.7 34.0 45.0 35.0 45.0 64.8 88.1

20 —2.4 34.3 45.7 35.8 45.7 65.8 89. 6

8 —6.2 28.7 32.6 32.6 44.7 56.3

10 —6.4 32.5 41.2 26.8 41.2 56.4 72.6

12 —6.0 34.4 45.2 32.7 45.2 61.9 80.7

13 14 —5.5 35.9 48.2 37.1 48.2 66. 1 87.0
16 —4.9 36.8 50.3 40.0 50. 3 68.9 91. 6

18 —4.2 37.5 51.7 41.7 51.7 70.8 94.9

20 —3.7 38.0 52.8 43.0 52.8 72.3 97.5

8 —7.1 29.9 34.6 34.6 45.7 56. 8

10 —7.7 34.6 44.8 20.0 44.8 59.1 75.1

12 —7.6 37.1 50.1 27.1 50.1 66.1 85.0

16 14 —7.3 39.0 54.1 32.7 54.1 71.5 92.8
16 —6.8 40.3 57.0 36.6 57.0 75.2 98.5

18 —6.1 41.3 59.0 39.0 59.0 77.9 102. 9

20 —5.5 42.1 60.5 41.0 60.5 79.9 106. 4

8 —8.1 31.7 37.4 37.4 47.1 57.8

10 —9.2 37.6 49.9 32.9 19. 9 62.9 78.8

12 9.5 41.1 57.2 42.8 57.2 72.1 91.4

20 14 —9.5 43.8 63.0 50. 6 63.0 79.4 101.7
16 —9.2 45.9 67.3 56.4 67.3 84.8 109. 5

18 —8.7 47.4 70.3 60. 1 70. 3 88. 6 115.3

20 —8.1 48.6 72.7 63.1 72.7 91.6 120.1
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Tab.4 Maximum transverse bending moments of

20 m span hollow slab bridge (kN +m) « m™!

9% 25/m W 5 7 B

L/8 L/4 3L/8 L/2

8 23.1 33.5 36. 1 37.4

10 29.0 44. 4 49.0 49.9

12 32.0 50.5 56.6 57.2

14 34.4 55.4 62.7 63.0

16 36. 1 59.1 67.3 67.3

18 37.2 61.4 70.1 70.3

20 38.0 63.3 72.6 72.7
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Fig. 15 Maximum transverse bending moment ratios of

20 m span hollow slab bridge
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