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Performance Analysis of Prefabricated Insulating
Walls Made by Tail Sand Blocks

LIU Weidong",  TANG Shihai*,  LIU Jia", OUYANG Rui**, CHEN Ning*, FANG Yihan'

(1. School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China ;

2. Shanghai Institute of Construction Science , Shanghai 201108 , China)

Abstract: In order to solve the problem of environmental pollution in tail sand by China, the
aerated concrete was prepared by using tail sand as the main raw material. The orthogonal test
design (Lo (3*)) was used to analyze the dry density, mechanical properties and thermal insulation
properties of aerated blocks under different matching conditions. The results show that when the
cementing capacity is 150 g, the amount of lime is 96 g, the tail sand is 420 g and the ratio of water
to material is 0. 55, the performance of the aerated concrete is the best. Its thermal conductivity
was measured by the steady plate method for practical engineering reference. The experimental
results show that the heat preservation performance of aerated blocks is good and can be used to
prepare prefabricated walls. The instrument’s practicality, innovativeness and the accuracy of the

thermocouple calibration technology were verified.

Keywords: tail sand; weight matric; prefabricated insulating wall ;s steady plate method ;

thermal conductivity

fSHHE: 2017-03- 14
F—1EE: X PARQ6L-) ., B # 8. TF5T 1 TTHLAES R @5k E-mail: wdliu2010@126. com



290 TR 22 R

2017 4 55 39 %

TG IR F O RETT A R E 2
B BEFED 7 BT IR A AN BT R s R A 0 AN I
mdEgEt . HIR 1 t @R a4 0.92 t BB
0 R A B MR L SRR R 3 Jl ™ e T e
o TR & A AR SO I TR e L sk
J AL A 5OM P - DA T figp 2R R A B PR 52 75 B[]
RS RS LA L R D £ 1 A 2 e TR
o 177 G’ v g 5 TR P D WS G |
A R g ) R AT A AR BE A S, A
A EE A P I TR BE T B R 5 ™

1 iXIEHER

1.1 Xsewa

IKYE % P.OA2. 5, B S 2R b W36
L; R b BORAEAR WL 25 A0 K th 3 Ak A K, |
T A AT PR W], B AL 2= PR AR L3R 35 A -
FEALF R IR UL 45 55880 pm, 4R 2% . LR
LG4 TR BRI BR 2N w5 7K R BRil £5 2E F B oK
IR K R ZER K.

F1 KiEWERSIFMEEE

Tab.1 Physical and mechanical properties of cement

HELE ] /min iR pE /MPa B3R B /MPa
PEA T K/ %
Y%k (2815 28 d 3d 28d
29 190 225 7.8 20.8 43.2
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Tab.2 Main chemical composition of tail sand %
SiOz Alz 03 Fez 03 Naz O Ti02 ASz 03 MgO CaO d(;% 5& %
82.93 7.78 1.55 1.58 0.27 0.21 0.51 1.35 2.19
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Tab.3 Main chemical composition of lime %
CaO SiOZ Alz 03 MgO Fez 03 %9{%
68.92 7.66 2.87 2.28 0.834 5.81
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Tab.4 Main chemical composition of gypsum %
CaO SiOz SOg Alz 03 Fez 03 TiOz d\}lé 9& %
32.01 30.04 21.23 2.44 0.84 8.9
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Fig.1 Schematic diagram of the experimental process
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Tab.5 Orthogonal test factors and level designs kg/m?3
K TR e & (A) A K (B) B & (O ZRELLE (D)
1 90 96 420 0.50
2 120 120 450 0.55
3 150 144 480 0.60
*6 WWEALL
Tab.6 Test mixing ratios kg/m?
Y’ ke IR aE ik sl K KHHE
1 90 96 24 420 0.76 3115} 0.50
2 90 120 30 450 0.83 380 0.55
3 90 144 36 480 0.90 450 0.60
4 120 120 30 420 0.83 414 0.60
5 120 144 36 450 0.90 375 0.50
6 120 96 24 480 0.86 396 0.55
7 150 144 36 420 0.90 413 0.55
8 150 96 24 450 0.86 432 0.60
9 150 120 30 480 0.94 390 0.50
K = MTS @))
2 RIEERSH (Ko 00 07
K, 0 0 0
e I AT N B 285 B Kb i B N 5k : :
7 . K, 0
0 K,
£7 MEMRHTFEERAEREE 0 K,
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Fig.2 Schematic diagram of the experimental installation
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Tab.8 Thermal conductivity value of tail

sand insulation wall material

S Bkt 7 FCLt 8 FLEE 9
PRS- 453 8/ C 83.648 77.282 70.351
HMIFE- ¥R/ C 45.135 47.423 43.492

2z/C 38.513 29.859 26. 859
AR/ 0.133 0.165 0.186
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