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Experimental analysis of basic mechanical properties of shale
fired heat-insulation block masonry

Wang Peng . Bai Guoliang , Wu Jian , Liu Ya
(School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, P. R. China)

Abstract; Experiments on axial compressive property , shear performance along horizontal bed joint and
behavior under combined compressive and shear loadings were carried out to study the failure characteristics
and failure mechanism of the shale fired heat-insulation block masonry. The results showed that the main
cracks were formed nearby the vertical mortar joint when shale fired heat-insulation block were failed under
axial compressive and the skin of masonry were fallen close to ultimate load. The main failure pattern of
shear along horizontal bed joint of masonry was mainly single shear failure and its failure was obvious
brittle failure. There were shear friction failure, shear compression failure and diagonal compression failure
under combined compressive and shear loadings. Test average result of axial compressive strength was
higher than code values; the average result of shear along horizontal bed joint and shear under combined

compressive and shear loadings were lower than calculating values and the formula for were established separately.
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The strength of shear under combined compressive and shear loading increased with increasing axial pressure. The

calculation formula of stress-strain relation of shale fired heat-insulation block masonry was established. Poisson

ratio and elastic modulus of shale fired heat-insulation block masonry was proposed.

Keywords: shale fired heat-insulation block; axial compressive; shear along horizontal bed joint; shear-

compression correlation; stress-strain relation
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Table 1 Testing data of compressive strength

of shale fired heat-insulation block MPa
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Fig. 1 The profile of shale fired heat-insulation block
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Fig. 2 The cube compressive specimens of mortar
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Table 2 Testing data of the compressive strength

of mortar cube MPa
A2 BUESREE [ HUE LT S
S 3.80
S 3.95
I3 4.76
5.40
fi 3.71
fs 4. 30
f6 4.39
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Fig. 3 The sketch map of axial compressive specimens
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Fig. 4 The sketch map of shear specimens
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Fig.5 The experimental engine and the axial
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Fig. 6 The sketch map of shear specimen under shear
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Fig.7 The engine for specimen of shear-compression correlation
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Fig. 8 The failure mode of shale fired heat-insulation

block masonry under axial compressive
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Table 3 The testing data of shale fired heat-insulation block masonry under axial compressive

Lo WEmE FRMR RIRHR 3 i FE 30 ,
T Po/P, BRER/ Y%
A/mm*  Po/kN  P,/kN FMAE fn/Mpa I fu/MPa
KY-1 98 400 280 376. 46 0.74 3.83
KY-2 98 378 200 288.68 0.69 2.93
KY-3 98 164 230 421.26 0.55 4.29
KY-4 98 087 200 380. 61 0.53 3.88
KY-5 99 051 200 360. 86 0.55 3.64
3.33 19.2
KY-6 97 528 190 335.53 0.57 3. 44
KY-7 99 051 160 250. 87 0. 64 2.53
KY-8 100 222 240 366. 96 0.65 3.66
KY-9 97 682 200 252.47 0.79 2.58
KY-10 99 825 200 253.62 0.79 2.54
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Table 4 The testing data of shale fired heat-insulation Bt A58 1) s 197 A7 4 2 B9 D) i R 'j'}ﬁ{{i(jj
block masonry under shear BYEE BT RHEN . M5l R 1o 0.1 MPa B,
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B e P/ SL/MPa S/ MPa $% VR BESR I 25 I I 10 Ca) o 240 IE J3 % 0. 2 MPa
IR TR K A B D3R B R v A A ) B b RO
R o8z 9008018 L2 A5 T 1 R AL GE  BAT BT R A ARAE L LB 10(b) |
KJ-2 97 990 34.68  0.18 10Ce) . ¥l Sy 0. 3 MPa B 3244 (7] Bz i e 4b
KJ-3 98 160 35. 00 0.18 B K A F V5 o TE WA ) HIE Bk - 1) 258 L 1 IR 1)
G men e o = BB b TR AT A B 40 O
10(d)\10Ce) . SEMHL BT 38 BE W3R 5.8 5 RAES
KJ-5 98 160 33.24 0.17 s o S0 I 6 4 » 4 A Y I (8 7T B
KJ-6 98 640 34.65 0.18 ——
KJ-7 97 990 43.62 0.22
KJ-8 98 810 50. 32 0.25 =
KJ-9 98 160 29. 69 0.15 10 SESAZHRRHE
KJ-10 98 160 36. 48 0.19 Fig. 10 The failure mode of shale fired heat-insulation

block masonry under shear-compression correlation
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Table 5 Testing data of shale fired heat-insulation block masonry under shear-compression correlation

Wk A/ BN o e 3 35 N
) IR 2/ kN LIy 5 B/ MPa E S RK Y
i 5 MPa T B/ mm? ¥iff /MPa
JY1-1 98 400 53.25 0.271
JY1-2 97 990 55.45 0. 283
JY1-3 98 160 41. 83 0.213
0.1 0. 246 15.70
JY1-4 97 751 51.70 0. 264
JY1-5 98 400 36. 25 0. 184
JY1-6 98 400 51.61 0.262
JY2-1 97 751 75.22 0. 385
JY2-2 98 810 65.78 0. 333
JY2-3 98 160 55.06 0. 280
0.2 0.303 15.50
JY2-4 97 751 53.25 0.272
JY2-5 98 160 51.29 0.261
JY2-6 98 400 56. 41 0. 287
JY3-1 97 990 68. 62 0. 350
JY3-2 98 400 61.41 0.312
JY3-3 98 160 57.20 0. 291
0.3 0. 320 18. 38
JY3-4 97 990 44.93 0.229
JY3-5 98 160 79. 40 0. 404
JY3-6 98 160 65. 26 0. 330
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Table 6 Comparison of compressive strength of common masonry
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Table 7 The testing data of elastic modulus and poisson ration

A AR i/ A/ FLILAE/ o

‘ _ HERAYEA B {E MIL(E
95 (N e+ mm ?) (N e+ mm ?) (N e+ mm ?)
KY-1 8 755 0.15
KY-2 9 418 0.13
KY-3 7971 0.25
KY-4 5 888 0.21
KY-5 9590 0.14

8 595 6 096 0.19 0.15
KY-6 6 907 0.17
KY-7 10 599 0. 14
KY-8 9423 0.17
KY-9 8 339 0.22
KY-10 9 065 0.32
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Table 8 Comparison of shear strength of common masonry
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Table 9 compare of testing and calculate data of

shear strength under shear-compression correlation
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