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Abstract: Mechanical behaviors in construction phase of PPCRP (Precast prestressed concrete ribbed panels)
relate to distributions of preformed holes in the rib. For the convenience of industrialized production and site
operation, the specification design is discussed. The general formulas of flexural deflections are deduced, taking
into account the distributions of preformed holes in the rib and equivalent rigidity formulas for PPCRP, which are
easy to program with MATLAB. The contrast analysis among the inverted camber and remaining camber under
dead weight and deflection in construction stage with 5 different distributions of preformed holes is conducted,
and the result shows that preformed hole distributions have an obvious effect on the deflections, which decreases
with the increase of length of PPCRP. It is suggested that inverted camber can take the average of the deflection
calculated by a solid rib model and a through-holes rib model, and the remaining camber under dead weight and
deflection in the construction stage can be calculated by the through-holes rib model.
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Table 1 Geometric parameters of 400 mm wide precast
prestressed concrete ribbed panels

K JE 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 5400 5700 6000
Ui 55 55 55 55 55 65 65 75 75 85 85 95 95
s 80 80 80 80 100 100 110 110 120 120 120 120 130
AJE110 110 110 110 110 120 120 130 130 140 140 150 150

Fz 2 500mm FEFHIHERLAISE /mm

Table 2 Geometric parameters of 500 mm wide precast

prestressed concrete ribbed panels

K J& 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 5400 5700 6000
i 55 55 55 55 55 65 65 75 75 85 85 95 95
JUI%E 100 100 100 100 120 120 130 130 140 140 150 150 150
AU 110 110 110 110 110 120 120 130 130 140 140 150 150
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Table 3 Mechanical properties of reinforcing steels
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Table 6 Deflection calculating errors of 400 mm wide precast

panels
Wtr A 80mmx25mm 110mmx*25mm 180mmx25mm
K WA el Al Bl WAl KL Al
BB RO RO U B ROR
2400 KA 107  -9.8 107 -85 136  —6.1
WLHE  -190 184  -190 42 224 105
2700 R 109 -103 109  -87 135 -65
WLHE 145 143 -145 42 171 8.3
3000 KA 108 -10.1 108  -8.6 135 64
MLHE  -120 116 -120 42 -142 69
3300 KA 109 -103 109  -8.8 135 —6.7
WLHE  -104 102 -104 42 -124 6.1
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4800
MLHE 2.4 2.3 2.4 0.6 2.9 1.4
5100 KA 0.3 -0.3 0.3 -0.2 0.4 -0.2
WLBE  -1.1 1.1 -1.1 0.3 -1.3 0.7
5400 KA 0.3 -0.3 0.3 -0.2 0.4 -0.2
WLHE 1.0 0.9 -1.0 0.3 -12 0.6
5700 REE 0.8 0.8 -0.8 0.7 -1.0 0.5
WLBE 05 -0.5 0.5 0.2 0.6 -0.3
REE —12 1.2 -1.2 1.0 -15 0.7
6000

i THE 0.8 —0.8 0.8 0.3 1.0 -0.5

R 500mm ERHFIREFERIERE /(%)
Table 7 Deflection calculating errors of 500 mm wide precast
panels

80mmx*25mm 110mm>x25mm  180mmx*25mm

WEMB AL AL LAl WAL LA AL
AL A READ A A A
LR 10.6 -9.8 10.6 -8.4 13.5 -6.1

Bft
K&

2400 -
Wi THE  —-146 141 -146 4.1 -17.3 8.1
L 108 -102 108 -8.7 13.6  —6.4

2700

MTHE  -119 116 -119 42 -14.1 6.8

3000 L 108 -10.1 108 -8.6 135  —6.4
i THE 102 99  -102 42 -12.1 5.9

3300 L 109 -103 109 -8.8 135  —6.6
MiTHE 9.1 8.9 9.1 42 -10.8 5.4

3600 SHEE 9.3 -8.7 9.3 -7.5 115 =57
MiTHRE 8.1 7.9 -8.1 3.8 -9.7 4.8

SHEE 5.2 —49 5.2 42 6.4 -32
3900

WLHE 5.1 4.9 -5.1 1.8 -6.1 3.0
200 S 4.8 -4.6 4.8 -39 58 2.9
WLPSE 44 43 4.4 1.7 5.3 2.6
4500 S 2.5 2.4 2.5 -2.0 3.0 -15
WLPE 2.5 2.5 -2.5 0.7 -3.1 15
4800 S 2.1 -2.0 2.1 -1.7 2.6 -13
WLHE 2.1 2.0 2.1 0.7 25 13
5100 S 0.6 -0.6 0.6 -0.5 0.7 -0.3
WLPE 1.0 1.0 -1.0 0.3 -13 0.6
5400 S 0.2 -0.2 0.2 -0.2 0.3 -0.1
MLHE  -0.7 0.7 -0.7 0.3 -0.9 0.4
5700 REE 0.9 0.9 -0.9 0.7 -1.1 0.5
WLHE 0.3 -0.3 0.3 0.2 0.3 -0.2
6000 REE 09 0.9 -0.9 0.7 -1.1 0.5
JiLHE 0.2 -0.2 0.2 0.2 0.2 —0.1

2) HERHT: Wilk 4. £S5, AEKH
B )b LI AR TR RS OR8N T
3600mm, HERPAEL 0.845mm. nf WiE ¥
UG S A TINAN I 7 M o b IR TR A b s Ly R S B
iR S HEAE I R RIS S B Ir) 8, A TR, g e 4 3
PREEAEH T A R AT M . ARSI
IR TS 7 i s s R ECRER L 0.6,

3) Jiti TR B th e & A 6 TR A BT
AL B W A7 Wy i e 10 0 ) R D B ) Y. g X )
AR B SRR, BUAT I P AR R
Mg 5 N EARRERERA, WH AT S TR
T BRI A VE S 7, BIASS B E LI
St (0 520, LR EOTC AL Bl FLBE AL F
TSR ERRE TS, £ 6. K 745 H T 80mm*25mm,
110mm>25mm. 180mmx25mm iX 3 FpfLiFER 2>
4% JC LS A 5 3 LA AR o St T B B 1 v g
FEvh R 22, TH SR 2 BE AR AR K R 1R 1 K% T U
AN, BRAEES BN T 3600mm I, THEIR R, Y
KT 4500mm i, THEIRZENT 5%,
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4) RIE 4~ 7, KT SLBR TR R A
110mmx25mm LI T3l AR, 55 v Ty g S HE
BOCAUSER i AL R s v o SRR P38 (E, 3%
28 WA A FE 38 R oy HANHERE 1.1%. $238 1L
RTS8 2 AR A 3 DR i 44
K, HKEAT 3300mm FHRZENT 1%, #id
3600mm I 25 /N T 5.7%. 3l FLREAY 55 1) it T
BrEps i pasE, R e B B B KB Wd 4
K LN T 4200mm B %25 /N T 4.2%, #Eid 4500mm
R ZE/N T 0.7%.

4 it

(1) AR REH AT EN L
FLIR 23 A B Mgl 1 RSE RN )« AT 8 e T
PR i ] S TR (5 T be & s 5 e LI A
S Wit 1 RSF VRN g« 34941 A a8 A FH 1 14 iy 7 2
U AR 11 25 8 B AR EnT 4 %X (9) X (32)i
T

(2) Wy B TFFLXT P05 v JU g e BE
H AR HE it TR B s h R R B s, HLRE AR
PR RS OB B8 o MR /N T 5700mm
TN g S B P Bt Uy b LR A T S 36 Ko,
ik 5700mm BB b LI AT RT3 R. A
FRHE i TR B e R AL AR T R
SapNTiTE: N

(3) AT 110mm>25mm FLI o R AR ,
S TR B v b s P TN, ) S R EOTE FL A
Bl ALB s o R R I AR
it TR B s th e, g iE LA

Bk

(1] XUBUH, 35T, BT BE A0 SRR T[]
R RS AR (1 AR R, 2004, 35(1): 147 —150.
Liu Hanchao, Jiang Qingqing. Experiment of inverted
‘T’ simply supported composite slab [J]. J. Cent. South

Univ (Natural Science), 2004, 35(1): 147 —150. (in
Chinese)

BREL KIS PKTRAY )R & & GBI S
B HT[D]. Kb WK%, 2009.

Chen Ke. Experimental study and theoretical analysis of
large-span PK prestressed concrete composite slab [D].
Changsha: Hunan University, 2009. (in Chinese)

k. H A A AR B & S AR PR REWFS[D]. i
JH: WK, 2006

Liu Yi. Performance research of steel bar truss and
concrete composite slab [D].
University, 2006. (in Chinese)
Biddah A. Structural reinforcement of bridge decks using
pultruded GFRP grating [J]. Composite Structures, 2006,
74(1): 80—88.

Hassan A, Kawakami M. Steel-free composite slabs

Hangzhou: Zhejiang

made of reactive powder materials and fiber-reinforced
concrete [J]. ACI Structural Journal, 2005, 102(5): 709—
718.

Bayasi Z, Kaiser H, Gonzales M. Composite slabs with
corrugated SIMCON deck as alternative for corrugated
metal sheets [J]. Journal of Structural Engineering, 2001,
127(10): 1198—1205.

Roberts-Wollmann C L, Guirola M, Samuel Easterlina
W. Strength and performance of fiber-reinforced
concrete composite slabs [J]. Journal of Structural
Engineering, 2004, 130(3): 520—528.

Kaneko Y, Okamoto H, Kakizawa T. Flexural
characteristics of super-lightweight reinforced concrete
slab [J]. Zairyo/Journal of the Society of Materials
Science, Japan, 1999, 48(10): 1187—1192.

Williamson N. Concrete floors [M]. Amsterdam,
London: Butterworth-Heinemann, 2003: 3 —38.

JASRLL, sKR, RO7MA, i, TN gL il
fAT SO ) B A AR BT 5T, AR S AR 4R
2006, 23(4): 54—57.

Zhou Xuhong, Zhang Weiwei, Wu Fangbo, Li Dingqian.
Design method of prestressed concrete simply supported
on four sides of two-way composite slab [J]. Journal of
Architecture and Civil Engineering, 2006, 23(4): 54—57.
(in Chinese)



