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beams with different tendon ratios under different loads
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Abstract: Segmental prestressed concrete beams (SPCB) with hybrid tendons have been widely
used in construction of bridge structures, and the performance of which is affected by two
important factors: tendon ratio and combined load(bending and shear). This paper presented an
experimental investigation of structural behaviors of SPCB under four different tendon ratios and
two types of loads. Comparison between this test results and the similar tests at home and abroad
was carried out, and a new calculation formula of flexural bearing capacity was presented. The

results show that the maximum deflection and the joint opening location are different under
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different types of load. The interaction of shearing and bending reduces the vertical load and
vertical deflection, and the concentrated loading increases the height of compressive region for
beams and the width of joint opening. For beams with different tendon ratios, the more internal
tendons it has, the higher the cracking moment and the failure moment are, and the greater the
height of compressive region is, the smaller the width of joint opening will be. Furthermore, the
stress increment of external tendons is approximately 35%-55% of the ultimate strength. When
the segmental beam is subjected to concentrated load and the reinforcement ratio p is less than
2%, flexural failure occurrs after concrete crushing. When the reinforcement ratio p is greater
than 2%, flexural and shear failure occurrs, and there is a sliding between segments. If beams
are subjected to one-third loading, only flexural failure occurrs. Formula presented in this paper
is in accordance well with the test results on the basis of considering fully of the ultimate stress of
effect steel in compressive region. 3 tabs,

prestressed steel and the of prestressed

11 figs, 21 refs.
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0 35

J £ 1 B T B e B AT i T ARGE L2 T
LAWY G A [ AR ES R R AR T
Z NI R R SR A TSR TR ) TR B MR
GRIE X JLAF H BLAR T B B0, T TRBE AR R A .
PR A A SR 5 T R R 2 0k 4 B T B R
FREE & E O 2B @ 2 AR B I I R PR
FIRF R RV BR S I

XK Fof R T A ) Y B T A R YR 5 A
7L [E WAL 2B T e TSI S AR O
B T — e M (0 A R . 75 [ 51, Algorafi 4%
JEA VAN A A B 4 28 08 X DL B AN Tl i 2807 X
PEATWTTE - 4 R R W 5% AU T B BR & 28 7 Al
BLRS IR /N 3 S T SR A IR (1 5 5K 5 Rabbat
S5 TG B Al AR S B 3 SRR Al A P U T SR B
BRI 32 T AT R BEAT T A G & 25 2R R WA R P 73
IO 3 A SRR AR AT LA S 28 i Y 25l B 1 B T
SR JBE o T ASL 5 A A T T R B0 R R B0 2 i R ) 5
T AASHTO HUERLAE (¥ BR - 5 Aparicio 5§ 2
T 5 MRS Ty B2 A0 3 AR YT BE AR A1 B0
Ty RAEA RN Ty T B2 PR R 22 5

T2 ) R 2 2 [ P ool i B B
o7 3 98 5 - 3 2 B X HLAE 90 XY BT 9 A e
1 ORI ST . 45 SR UL BRI Y IR 224 Dy IR
5% 5T B ag p on B AR A T OG5 R4 R TS
RARALTCAR DR T M LRI s TURE T A5 39 ik 3 1 4%
FRBTHLIR BE 1) 2000 ~24 0, F HL T8 M X 3ok B0

T

RHT s 2 [ - 10 5 3ol B A X5 B U A iR AR
PIC o {7 S R AR R A il % LI, B T R R S
B TR A 10 15 BR R 8 3 L W BR 58 B8 1) 22 5 L e A I
PRSI A HE X 5 B R 7 S 1A SR TR ) F 1 R 97 g
HERERREI Y o AR I R B R LA KL 4
RAFGIE 557 JT e 1719 Be Uil BF A 22 1 2 R
FERLAER  WFTE T % A SR AE IR {8 By B A it T
RETHEEHAT R, WL AR, 76 15 I By
Be AR I A7 O B AR AT 6 F TR AR AR
U AR FAE RTOUT S S BT G I I3 ) 48 5
A I8 B A EOR L I AMI IS R AT ANSYS #
SR B SR A BROCHE T, I 5 R ROBE R 4T 1 %
Farpree s KU B R 2 A A o BUR A A A
PRONTURE 1) 5K B TE 3150 7 ik AN 2 L B0 T A
GNP 3 SR b A S 3R A 2 SR 1 ALY
A AT Z I A TR Tk . R 2 8 A
I35 B - TR IR T A3 ) A B 3 0 TR T R 11 T
JO7 3 # P B AT AG B8 L B3R TR ST D AR 0
i Lo B RO RA A 7 125 OF LSRR S R AT T SR AR
T R 2 o e I AR AR RE SE R A TR AT, 42 1 ¢ 10
25 RGeS FEAT IR PR L5 . LABE 519 B 1 4
PC RN 2 39 S 5 18 T RAKAS I Ll IR 2R 48 TF
RIS, B R W, W B PC M A 25 57 1
PR SR 32 58 e PR A 5 A Y ) R AR Y Bk Ak
Ak T TR S B B S 5 0 T AN () T R EE ) R A TS
SRR 2 1 R R IR 2 LAY D) Sy B 4 BT R L T
SR GE ORI LA il o 32 0 2 BT R ek
% PRl 1 et 3 AN [ E A LE A9 3 B Df e



60 KZXFFHRARAFR

2016 4

B L L FEAT 20 R TR AR FRAR 27 IR 5T
ZERRW] RN R A BB 2 Y BOA B R )0 M
TR 32 TR - A BUE 3 A FROR B RS A5k
A I 7 4 B K F] 35 %0 ~ 45 %0, 24 R IR L
3 17 14 SR UL AL AT /N T 99 0 Je R oz A

E A DI R R RSN UM 335 BN R A Y 32
TIVERERTFEELZ M 5 T IR AR SN A e o 1 Be (R
PRIRFFE R AT L 25 R A AR MR A T SR EE A
BT A AR P RERT ST A X0 K0 AT PR A 5 1Y
MR TER R A itk — P RABTE . e A
SCET X 4 B A [R) BC SR L 1Y BEB 22, R 2 FhAS )
(9 n 3 7 2 AT FE B W 5 20 A AN R R R AL
NSRRI 32 14T s $RH RAR AL IE AR S TR A
FEE LA fa s R B AL

1 RIEHE5R

X3 B A
U 3 2 H A - O 230 5 BF 58 18 225 F S Y

1.1

PERITE s TR A SR AR A P R DA B AR A1 3R 14 L B
CRIAS [s) BC R LD X B A 5252 347 0 DA R i SR A 5K
AR 5 @ HLEIE IR 42 A BT AR T RN IR SR
A ECR T BOAT R 32 14T
L2 R

I 5 MR ARGEA LS H i AB.C
=LA 2 R R IEAT X LA i g 2 R
WA 1. A HE BB AT S A R
WA 2 MRGEH 32 T3 Fe 1R 5 B A He B A 4 Ak
FH TR BC A EE T AN 5] o 28088 5 P 5 S 1) 52 119 52 F1 47
AT 3 C 21 He e [l — R 4807 20T - AR AR S
FIBCA LS DR R Ty 2 e bE i 22 5 . RARIE IR S
SEPRES AL 1+ 10 (4 He B i s Ak o Sy 12 AT
Be.5 AR, oy BER T E 2 B b ofE B, 6T
D 2 HeB 2670 B A C SE 3 388 288 B R AR i
JEZE 12 em, 285 A T 5 SORAE  FAARRI - dn A 1
Je s A AR AT S P00 ) A B AR U] 2 R

®1 REEHHNEIESH

Tab.1 Key parameters of testing beam components

s | wies | omRn | ek | ik | Wbk | mwxs | omke | @0 Te
SPCB1 WHMER | 2X7®12.7 | 2X7012.7 [ENAY 2:2 0.06
A SPCRB2 THER | 2XT7912.7 | AXT7912.7 14 P9 A 2:4 0.13
SPCB3 THVER | 2XT7012.7 | 6XTD12.7 | 2X7012.7 | WA 2:6:2 0. 26
b SPCB4 iR | 2X7012.7 | 6XT7P12.7 | 2X7®12.7 | IREE 2:6:2 0.26
. SPCB4 i VER | 2XT7012.7 | 6XT7P12.7 | 2XT7P12.7 | IBRATH 2:6:2 0.26
¢ SPCB5 i ER | 2XT7012.7 | AXTP12.7 | 4XTP12.7 | IBRATEM 2:4:4 0.26
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Fig.1 Beam segments division
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Fig. 2 Cross section of beam specimen and arrangement of prestressing tendons
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Tab.2 Comparison on bearing capacity and deflection among different beam components
HiE A WA R | JFRR a3 /kN | P/ (KN - m) | BB B A/ kN | B R/ (KN + m) W PREESE / cm
SPCB1 25 27.27 139. 37 120. 00 15.3
A
SPCB2 45 49.09 371. 41 392.73 12.2
SPCB3 55 60. 00 537.18 589.09 15.6
B
SPCB4 105 96. 25 922.00 771.13 10. 7
SPCB4 105 96. 25 922.00 771.13 10. 7
C
SPCB5 100 91.67 724.00 695. 85 10. 4
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Fig.5 Deformation between beam deflection and vertical load
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Tab.3 Comparison between the calculation results and the test results

‘ L | s
AR | WK MR R/ %
(kN « m) (kN « m)
. SPCB4 682.03 771.13 11.55
EEP
SPCB5 652. 65 695. 85 6. 20
. SPCB4 564. 10 771.13 26. 84
EARAE
SPCB5 539. 63 695. 85 22.45
SPCB4 782.00 771.13 1.40
ES SN
SPCB5 726. 84 695. 85 4. 45
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