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Abstract: To analyze the reinforcement requirements of rectangular RC slabs under uniform load, the
calculation is performed based on plastic hinge line theory and sirength reduction method. Under the
condition of different aspect ratios and the support conditions such as fixed edge, simple support edge and free
edge, the plastic strain increment distribution diagram are calculated, and the failure modes are abstracted.
According to the failure modes of fix-supported rectangular RC slabs, plastic hinge line theory is used to
calculate the ultimate bending moment and the reinforcement ratio. Based on the Mohr circle and strain
coordination principle, the equivalent shear strength and tensile strength of RC are derived. According to the

shear limit equilibrium and tension limit equilibrium, strength reduction method is adopted to calculate the
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reinforcement ratio that satisfies the structural bearing capacity. Taking the karst subgrade of Nanchang-
Shangli expressway in Jiangxi Province for example, the reinforcement ratio for setting RC slabs across karst
caves is calculated by using plastic hinge theory and strength reduction method respectively, and the
difference between the 2 calculation methods is analyzed. The result shows that (1) the plastic hinge lines of
the square slab and the rectangular slab is obviously different; (2) the plastic hinge line of one-way slab is
more narrow than that of two-way slab, and the force form of the former is closer to that of beam; (3) the
supporting condition has great effect on the plastic hinge line, the existence of fixed, simply supported and
free edges will influence the shape of the plastic hinge line significantly; (4) the reinforcement ratios
calculated by both plastic hinge line theory and strength reduction method can be expressed as the linear
function with the load as independent variable, and the reinforcement ratio calculated by strength reduction
method is slightly smaller than that calculated by plastic hinge line theory; (5) the plastic strain increment
distribution diagram agrees well with the plastic hinge line hypothesis, typical fracture distribution and the
deformation curve folding point, it can describe the shape of plastic hinge line effectively.
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$35 %

hinge line

0 3l

BUAT RO A 37 TR 5 - 45 A B O I AR RO
i E R 2 R U RO R, SR AN RS
ML EER IS, Gl K R 2008 e i FH AT A%, 1
FEERZZUAAF A BRI R AR

N T FREBITE AR5k, Sk [1-7]
DASBYE B L TG S, 3 4R IC 17 5 i M A e, X
T BUFRIBOR, SRR R RO, HAE
SRA A2 2 ) R A AR B A 4 B AL R
fip S 2R A L, HE#) &2 M TR
BEL LK, AERHERMNEE T 23 15 3 o A FAE T
Remd, TSR N T RCA R

ASHFTEMR i 2B A IO AR 3 A P, il B R A
MBAE S, FF5 2 M PR A BB AT X b,
L5 TE LRI S ZR AR B B R e . o3 I
FRPE B IR 58k B Il 35 3 3 TR B TR B B
FCiR, LB Z 1 B LR FAS [R] A5

1 BETEMHREERNETE

IPVEBRER PR R A AR A BC A R I, 1 o BUE
— NI AT AZ IR TR, I 25 IR PILA LA
i, RIS RIHR NI, N5 S
SFRZRME, R E A BOE BRI T A% BR S
B BCAf R 2K o
1.1 HWHEAREZmEER

P I A R A A3 A O Sl SR A 3R R
FEAA T FT-BLo XD & (8 SR 90 5777 9 o5 1 A

il

BURTEEE A BRI 1 ~ 4, (EHIEUE 70 i iF
FLAC™ VA5 5 93 M i AR B8 B Ap A 1], JF A4 th AR
BLIBERIE S, SR 1 PR,

U ) [ S AR T S A iR R L AR FE R K BE B
FHTHBIAR K

Fig. 1 Failure modes of fix-supported rectangular
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