504 el MmoR OE T O ok o o R Vol. 50 No. 6
201846 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jun. 2018

DOI;10.11918/j.issn.0367-6234.201710022
ZRMBHARNWIIN HBW SRR REE S

BRI f 512

’

(LIEITE R ST ARER , L 20009252 960 £ TR E #9280 % ([RIBF %) |, i 200092)

W OE: ARG ERREEL(PSRHCO) RARAAE G RORTNERA, EATAEE ETRNEAEM AEET
[ % v 5 B PSRHC A9 R 7E P dE ak 69 v, AL B Bt 7 3%, #8647 7 PSRHC R MW EB R Z 58 . &, £ TH
WAEMER BT L EAEH A RIEH B PSRHC Bt h 2 3B BEAEN T LA MXTR- LB A BL5EARBER
WERH.ZE HRTRELBRESER S XENGHAE AL AHHAE BRNELGREREE EHFERTEREE R
PSRHC REEMWH . EREV M ARBELRESR, W BN REH FE, TR E PSRHC F 895 M5 3 m 2 SR A5 |
TR FRAEAEREE, HEREERRK, MELEEXNEEN Y HAELAE. L HE4EEH S50 mm ¥ ZE
200 mm 7€M R B EAK L 20.6% ; FEAH AR H 6 mm B AE 10 mm, EHRBI A 18%~34% % 5, BB ERB LR, 2T
T AR AR R KA AR S B e R BT E A R R A RIT A FE a3 1 Y R IR A

KB, TR A A ARCREE L H IR AR A BN A SRR

FE S, TU398.2 XERFRERD: A XEHES: 0367-6234(2018)06-0161-08

Ductility analysis of prestressed steel reinforced high-strength concrete beam
considering hoop-confined effect
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Abstract: Prestressed steel reinforced high-strength concrete (PSRHC) beams possess high load-carrying capacity
and small section dimension, which is applicable to long-span and heavy-load buildings. To investigate the various
design parameters’ effects on the ductility of PSRHC beam members, the static behavior of PSRHC beam was
simulated with numerical method and multi-parameter analysis was carried out. Based on the section fiber model , an
analysis method, which could consider the confined effect of hoops, was firstly established to simulate the static
behavior of PSRHC beams. Result shows that the analysis result has a good agreement with the test load-deflection
curves. Then, the effect of parameters, including concrete class, amount of tension and compression rebar and
prestress tendons, thickness of steel flange and web, and diameter and space of hoops, on the ductility of PSRHC
beams was investigated. The results imply that: raising the concrete class, increasing the amount of compression
rebar and hoops can improve the ductility of PSRHC beam members; increasing the amount of tension rebar,
prestress tendons and thickness of steel web would decrease the ductility; and the effect of flange thickness is not
obvious. When the hoop-space increases from 50 mm to 200 mm, the ductility coefficient decreases about 20.6% ,
and the diameter of hoop improves from 6mm to 10mm, the coefficient increases various from 18% to 34%. Finally,
according to the simulation results, a regression formula, containing two parameters of hoops-volumetric ratio and
complex reinforcement index, was proposed to evaluate the ductility of PSRHC members, and 3.1 was selected as
demarcation value in this formula.
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Fig.4 Numerical and test load-deflection curves
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