5550 % 4512 4 MoK O T Mk ok % ¥ W Vol. 50 No. 12
2018412 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2018

DOI:10. 11918/]. issn. 0367-6234. 201801156

REXEEERMN BRI T REEADIELME S

!ﬂ"ii&l ’)a }%;1,2,3

(LI REE TP RS BAR T AR B, IR RIS 150090 52, S544 TH% 9AZ 5545 i 0 8 i 5230 %8 (M /R BE Tl K57
IR 15009053, A TREHE AEB 98 K ol A B AL AR H AT S 86 % (IR Tl R ) | IR R 150090)

W OE: OhEARERFERENOBRERG A EMAE R R T R R TH RN EE L5 18 m 124 m 7 %
THTALABELERTH, AL ERRKBREET =AM ATHLZR AT AR T B 3 HELZR A 44T
Z A MeRE R IR T W R T MU R A AR AR I RO B R R R AR B K. R B IR 2B R R AR e DL
EAF TR TR TRNERE G, ETHABRAEE T F, ZATHE -E W HLEZNERRY AN R EL 4T R
RABELEELT. TR T HAFHRTHER T RO T @, B LEE N1~ WAt m < A ik, UEXT R E L7/
TEWRBZ RO . £ 6 RRM# A E KT, BT PN EETH TN BEER TR EARIFH
Wi T HEaltete ARERMERT AR UL BB TRTHEARES , LB RN AREETVREARTZH K
MERAGEERE MY ATt B .

KR FRAEER,F NI BEL ;TR EEELT; T 85U

hESFES: TU3TS.2 XERFRAERS: A LEHS: 0367 —6234(2018)12 - 0014 - 09

Nonlinear static analysis of prestressed concrete double-tees of
precast parking structures
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Prevention and Mitigation of Civil Engineering Disasters ( Harbin Institute of Technology) , Ministry of
Industry and Information Technology, Harbin 150090, China)

Abstract; To achieve rational design of diaphragms and ramps in precast parking structures, the precast concrete
topped and un-topped double-tees with the span of 18 m and 24 m were designed and constructed. A series of full-
scale experiments, both of flexural behavior under two point loads and shear capacity with shear-span ratio of 3.0,
were carried out. The experimental results verified general feasibility of these double-tees to meet the service
requirements of multi-storey parking structures. Because it is hard to obtain static performance of double-tees under
various loading patterns from limited magnitude of experimental specimens, nonlinear analysis of double-tees
members on basis of discrete models was carried out. The analytical results showed that the analyzing load-
deformation curves under simulation of experimental loading condition coincided with the experimental curves. Both
the flexural behavior of double-tees under uniform loads and shear performance of the double-tees with shear-span
ratios ranging from 1.0 to 9.0 were simulated and analyzed. Moreover, a nonlinear finite element model ( FEM) of
driving or stopping on the local flange region of double-tees was conducted. Combination of these simulation
analysis with static loading experiment reflected advantageous performance of the precast prestressed concrete
double-tees, including responses of the crack and deflection control, shear and flexural capacities and local bearing
capacity. Assembled effectively, these double tees can be applied to the diaphragm and ramps and provide good
performance for precast parking structures.

Keywords : precast parking structure; prestressed concrete; double-tee; nonlinear analysis; bending; shear
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