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Abstract: A simplified calculation method based on planar
frames is proposed for mechanical analysis and reinforcement
design of rib deviator. In the planar frame model, top deck,
bottom deck and webs of box girder are represented by 3 dof
beams, while the rib deviator is equivalent to vertical and
horizontal girders. Longitudinal lengths of the top deck and
webs can be set the same as the thickness of the rib deviator
for its tiny effect on the analysis. Then the planar frame
model can be treated as an upside-down T-shape beam, so the
longitudinal length of the bottom deck can be obtained by
analogy of the effective distribution width of T-shape beam.
Compared with spatial grid model and ANSYS solid model, the
planar frame model has a good coherence with only 5% ~20%
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error in most cases and the solutions are conservative. In the
next part, the application results of the simplified calculation
method to two practical bridge structures show that the
realistic reinforcement amount of the rib deviator is much
The simplified
calculation method can also be applied to two-layer or

larger than that by theoretical solution.

multilayer ducts deviators.

Key words: external prestressing; deviator; planar frame;

reinforcement design; simplified calculation method
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Fig.3 Planar frame model
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Fig.4 Principle of plate element mesh
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influence on tension value
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Fig.6 The schematic drawing of T-shape
beam at deviator
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Fig.7 Simplified principle of spatial grid model

2 BEHTERERERE

2 (A AR SR 5 ANSYS Sk HIXT b 47
23 [B] UM B R — FobR 204 A AL 70 W 07 3k R
IR 1 I LR R B R AR AT 0y el R AR A5
B 2 AR G 1) 254 o P — B B8 [ RO D 3 4 —
BRAR HEAT RS R 23 FI 50 5 00 SR AR R S A 2%
RIS TT, B 7 7S (B PR AR AL SR B R R
BOERIM KR 8 m, 53 3 5723 1] P H A

2.1

BRI ANSY'S SE (R AY . 23 [a] R0 A% 158 2 LA K% 7 1) 45
F AR A 477 UL 8 FIE 95 ANSYS SEARBE R
R /N 1) 2 T TR BB R B N PR 5 0, %% [ A
FHK A 0. 06 m WIIEATE , % 1) 77 LR 5 IE X
YEFAER mEHE L 3RH.

FR PRI PR LT IR
[i1) 97 3, 23 VB PRI AR R T oAy 1~ 4 4 R ) 4l [ IE 7
I, ANSYS AR A o BE s e 18 E T 4%
5 cm Ab DA B3 1) 48 T8 Fh o0 A A A TED L I 7 40 A 5
ELZ5 R anfE 10 B,



1500 Rl ¥ k2 2 WE KRB 2B

Bus

8 ZiaKIgER
Fig.8 Spatial grid model
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Fig.9 Grillage mesh of deviator
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Tab.1 Maximum tension value below the

externally prestressed duct(kN)

i 2 MAE M1 N/ MTEE 3 N/
ZBH BE N, &N Ny % N: N

BEREMESR 0.5 m 21,2 22.1  1.04 241 1.14
HINGEHER 1 m 20. 3 22.5 1.11 244 1.20
MM REXFE lm 20,4 20.9 1. 02 22.7 111
B gk LI 25 18.8 19.3 103  20.1 1.07

i sEra A 25° 19. 8 22 1.11 22.9 1.16
JEHRE 0.2 m 18.6 20 1. 08 20.5 1.10
JERE 0.25 m 21. 2 22.1 1.04 24.1 1,14
JEHRE 0.3 m 24,6 24,7 1.00 28.5 1.16
JEME 0.35 m 27.8 27.1 0.97 32.5 1.17
JEHRE 0.4 m 30. 8 29.7 0.96 35.9 1.17

FEE3Im 23.4 24.5 1.05 26.5 1.13
FHRE4m 21. 2 22.1 1.04 24.1 1,14
FRHE S5 m 20.0 21.0 1. 05 22.8 1.14
FERH 6 m 19.3 20.3 1. 05 22.0 1.14

* FUEARSIE 1/6 26,4 28.3  LO7 329 125

* FUHEARSIE 1/5 29.8 33.6 113 39.8 1.34

* RUERAIR 1/ 347 4.2 119 49.4 142
e« SO b B IR SRR 55 R AR B9 38 o B B 52 A R A8 3R i
JEARAAL , AT B Ho

FEAEGAR I R AR T2 2 s RIEATEALE S 3
AT RE R REAR A1 A B BEIT , o T HE LA B
BERAE RS BRI T B2 18] AR R B 5 45 1
K 1406~200% , BRGREHEBARERA 1/4 B, FHIfE
BRAS AN R A s A PR AR K 4206, TREERCK.
% I 1M S MR R SN TR 5 A B B AR L
WA SR IBURR ZRAE ZR A B A I ARGE ML AL 2 5 3
FHUH , M SR EES 12 fF IR BE Z .

3 BHEAFEELHHHNA

3.1 ERIHEIXS

PRI MR VL R BF (754130475 m SN
Fae) 2 B N B YRR S TR 0 B R B B K 5 3%
SEWI I SCRE AT TR, AR BUE N Al Bt
A LA TG & 5% 16. 75 m, ZElEE SRk R 2k
WIRE SR R s B IR SE WM R R N RS MR A R T
N JAR , Hg— B AR RN TR AR, —HA R
PRI R FR.

BRI R 1 m, KSR 77 40 3R
27-B°15. 24 WP R ITDREIAN A Lk BT 1m S5 H
B AL A PUAR AR A1 TN 7 R AGE Ao, 3 1) R A
11, 5° ARSI ) SRR A4l T 45 i SR B R T3 o=
1 209 MPa, BAREE T EHITR f 168. 1 kN, F L
A nEE EAEF IR 1) 12 905 kN. B jm) 45

A 11 iR,

1650

488.8
456.3

11
Fig.11 Deviator of New Tan Qijiang Bridge(Unit:cm)
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Tab.2 Calculation results of deviator in
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Tab.3 Calculation results of deviator in Sutong
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Reinforcement design of deviator
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Tab.4 Comparison of reinforcement amount between

theoretical analysis and real project
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Tab.5 Comparison between the two theoretical methods
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