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Flexural Behavior of Unidirectional Laminated Plate of Spontaneous
Combustion Gangue Sand Light Concrete
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Abstract: Using the concrete combination form and the spontaneous combustion gangue sand light concrete
(SSC) strength grade of the precast bottom plate as variables, five SSC unidirectional laminated plates were
prepared. Through static loading tests, the deformation characteristics, failure modes and crack development
were determined. The results show that the five unidirectional laminated plates show similar deformation charac-
teristics. The analysis of fractal dimension shows that the strength grade of SSC with precast buttom plate is ap-
propriately increased to ensure that the slip of superimposed surface does not appear. Reasonably designed unidi-
rectional laminated plate prepared by half-ordinary concrete and half-SSC and all SSC both have good integrity
and high ultimate load, and can be used as floor plates.
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LA RH(CAG) K 5~20 mm 4 22 00 16 K 5
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Table 1 Main chemical components of coarse aggregates

w/%
Type sio, ALO, Fe,0, Ca0 MgO TiO, Na,0 K,0 P,0. cr MnO,
N 58.85 29.23 4.35 1.52 1. 30 1.09 1.90 2.51 0.33 0.10 0.06
S 59. 34 25.28 4.66 4.50 2.00 1.70 1.15 0.53 0.25 0.21 0.15
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Table 2 Basic properties of coarse aggregate

Apparent density/

Bulk density/ (kg-m )

Porosity Water absorption

Type

Sturdiness/ %  Crushed value/ %

(kg'm %) Loose Tap (by volume)/ % (by mass)/%
N 2743 1520 1680 45.66 0.83 1.3 11.18
S 2276 1075 1220 52.77 7.55 8.3 21.20

1.2 BEEBEWRAZITREME

TR T E R . SSC o B 45 9 43 i o €30,
C35 F1 C40, 38 R % + (NAC) 38 & 45 90 R C30; 7R
BE L HE AN PV B Ry 30~50 mm. fi 2T, H %

TR AR B I K SR A R O T R TR BE B B A i
T TAEMEER, T ZEFE AT 1 h#W7K % 80 %6 1 bt
TR e AT TR AL B IR G b e Sy o
P RE L2 3.
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Table 3 Mix proportions and main mechanical properties of concrete

Mix proportion/(kg+m ) Compressive Young’s
Concrete strength at 28 d/ modulus at 28 d/

C FA w WRA FAG CAG MPa GPa

A 320.0 80.0 184.0 3.3 950.0 870.0 33.6 17.1
NAC

320.0 80.0 175.0 6.6 924.0 820.0 30.8 13.9

S5 360.0 90.0 178.0 7.3 866.0 800. 0 35.9 16.4
SSC

376.0 94.0 171.0 7.4 769.0 710.0 41.2 17.4

KW -5 G iR B LA B DLBURURARIE 40 WER 4 A Al 1.

Wt 5 SR R AR BT 5 B [ I R 10 PR B
M, RF R 2 100 mm X 600 mm X 130 mm, H i 1
il A2 R 60 mm, J5 GE I 2R 70 mm, K
Bk 1800 mm. B[] S A M 1 1 S B K L I A 3 5]

1) S B (R 2 45 ek A5 B R 50 A A1 3% o SO Ak

JIt AT B 1) B AR A A 2 TR AL T RS .
P 1AL 2 S 1 v B TR B BT BE T, PR A B
il J2 BE AT A7 AW AT , O A U = T AT T HLAR S
B b HR T RS AR B 28 d S 52 K e )2 TR
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Table 4 Design parameters of unidirectional laminated plates

Precast concrete Post-poured concrete

vLP (strength grade) (strength grade)
N-N-P NAC(C30) NAC(C30)
N-S-P1 SSC(C30) NAC(C30)
N-S-P2 SSC(C€35) NAC(C30)
N-S-P3 SSC(C40) NAC(C30)
S-S-P SSC(C30) SSC(C30)
TS, HEP 28 dFEELRE  HFITENET

I I
1.3 fiEH E

B W — P 2 32 40 A i 2, 3 3 15 T ISR BROL A
AR rh gy AR X A i 8 (R RO A i 480 S DT AN

- -t

FH 100t He T T, R FH 0 248 5008 SR A SR B . )
15 R AR AL 3 1) 17 2K

HRAE 15G366—1KHT AR M Al & A B ) .GB 50009—
201 2C £ FU A5 44 far AN ) FI GB/T 50152—2012¢ iR
T A5HRGS J7 ARE) R A 9z A Iy =X, B
I8 58 WG FESE 10 min, T fr 20 bR E L 2.0 kKN/m”.
VAN E/N T 2.0 kKN/m?i, B0 480 0.4 kKN/m?;
N AT KT 2.0 kKN/mi, B9 480 2.0 kN/m*;
200 A% A % B2 AT PR [ B A A1) A A PR Ao 2R B
Gt 2Ry 1.0 KN/m®. Sk 43 # B 10) & G MR 5 P R B
ZLEETT R S5 A AR ARAE B S G M o A R T A 2
T35 A EORS WG AR A I AR R A A AR T RIS TR
WEVR B + AR B, I AE & A R B 5 v 173 Ak S e
AbAR B T AR S R 2.
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Fig. 1 Cross section of reinforcement diagram of unidirectional laminated plate (size:mm)
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Table5 Flectural testresults of unidirectional laminated plates

ULP f./(’N-m™) d,./mm f/(kN-m™®)
N-S-P1 11.05 5.59 27.55
N-S-P2 13.07 3.85 31.88
N-S-P3 14. 40 3.74 32.78

sSSP 11.28 4.69 30. 26
N-N-P 13.90 4.37 32.66

22 WORHFFAER REFF RO
P ) 2 5 AR T R IS AR A0 A R SRS T A L3R 6.

2 6 1) Dl - 24 4% 15 2o B AE S AR A K Y 2 B IX
ORI L b o A IS W e TR R R 7R
N-S-P1 bR T — 4 4E B 4 0KV J7 1) 1) 24 4%
K29 190 mm, Z J5 % 24 4% 3 5 1) 0 AR & R ;i
N-S-P2 fI N-S-P3 & & i Ab ¥ & R & KT 2 4%
Ui B IS 4R TR A SSC R B AR 9,
NAC—2: SSC i [n] & A W 1) & A AL AN 25 BT
B 715 4R AR A 2.0 KN/m*VE R T T A B & 4
M (58 2 25 /N TR BRAE (9 mm). 2545 3R 5.6 A] 1,5
B pp ) 2 G M T 2497 3 B PR ey 3 e e B A 22 0F R
K, AR R R L GE A BRI A R NAC -2
SSC L &AM A4 SSC L) &AM RI T R 4T
FEARE | i 7R 32 110 W B e 2009 2 A R P K
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Table 6 Morphology and fractal dimension of cracks on slab side and bottom of unidirectional laminated plates during failure

ULP Image manipulation Selected area Location Binary image D;
- Side H 13540
N-S-P1 ,
/Y
Bottom g 3 1.260 1
N-S-P2
I
LA
Bottom Y 1.2185
- Side 1.2817
N-S-P3
)
Bottom & 1.1571
. Side 12557
S-S-P .
S-S-P ¥
. Bottom 1.114 4
m Side 'l 1.3123
N-N-P 1
N-N-P \ \
- Bottom 1.0109
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BOERAE T 2B TR0 5 28 B 0 IS 1 K DX AR AE

HBFFERS R, M Matlab 4 B2 , 15 Je 6 5 ) & 45 B itk
1T 2B BRI, G MR KR (AL AP IR AR e
SR G A B0 5 3 0 4 K, 148 0 R U B E
A& R r, G IR UE T BA REER R A&
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Fig. 5 Curves of location-concrete strain of unidirectional laminated plates
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