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Structural Performance of Unbonded Prestressed Concrete Beam—Column Subassemblages
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(Material Properties)
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(Material Properties of Concrete)

EIRIE A | BIRE S |BRE | YOV RE st EHEERE | v B BZERE
miE | e a, 0w | Eyu? E® ;;;E Lt o8 Ec K| o
N?) | () | () | (x 108 i) (Nimm?) | (x10"N/mm?) (Nimm?)
D6 |sD785| 900 1086 7641 1.593 2T 714 3.390 0.198 | 4.28
D10 [ SD295 [ 351 505 1976 1.867 EU1 | 2L 59.9 2.916 0.184 | 437
D13 [sD345 [ 391 542 2085 1.936 Hitr 90.2 3.060 0.175 -
D19 | SD390 448 624 2418 1.955 EU H, 2TH 69.9 3.310 0.203 4.06
(1) 0.2%OFFSETIE, F#=(%, ERREVTH L=
(2)0.10,&0.7 0 DT —5EANBR/NZREKIZLYRDT-ME %J:"B 598 2908 0.196 107
HO2TH| 694 3.300 0.196 | 4.38
U1 | 2R 63.4 3.004 0192 | 4.44
(b) PC &kt D Hss AL Bt 99.0 3.151 0.197 -
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SRIERR | BEMERR | BRI | BRI | ISR Yoy U2 2 61.8 2.988 0.195 4.21
E U SRAE =z BE| F O|MS 3
W “T::“’)E B T e TR e o, ) . gﬂh 96.5 3.037 0.207 Z
w | e | o | o | x 108 ) #, 2TH| 686 3.320 0192 | 4.63
FURUR B1 | REAR 63.5 3.008 0.192 4.20
:S 15.2 223 7268 258 | 10305 | 275 2.240 PO Y12 =y o34 3112 0000 —
15.2 227 7435 258 | 10334 | 272 2.232 PCHl & YR
(1) XHR7)IZHELY, 0.01%OFFSETIEZ#4RELT-,
(2) 0.2%OFFSET{#
(3) 0.1P &0.7P R DT — 4% ALV =R/ ZFKICK YR DT-1E
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Structural Performance of Unbonded Prestressed Concrete Beam—Column Subassemblages

Yoshikazu Takaine, Takashi Okayasu and Daiki Hinata

Many precast prestressed concrete buildings have been constructed using bonded PC

strands, which can realize long-span structures with fewer columns and beams. Unbonded PC

strands can also be used, but are not commonly adopted since little data is available on the

structural properties of this type of construction. This study examined a long-span unbonded

PC frame structure with crimp joints in order to clarify the basic structural properties.

Five half-scale model column-beam frame specimens assuming beam flexural failure mode

were tested. The specimens consisted of columns of 425X425 mm, beams of 500X300 mm and a

beam clear span of approximately 6000 mm. Test variables were the use of bonded or unbonded

PC strands, interior or exterior frames and crimp joint or integral joint for the beam—column

binding method. Static cyclic loads assuming an earthquake were applied to the specimens.

Based on the test results, unbonded PC structures showed favorable structural performance

with less reduction in shear force over a large range of deformation. Unbonded PC strands did

not yield, and there was less prestress reduction even after the test. In addition, the width of

residual cracks was very small.



