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Experimental study on shear performance of alkali-activated slag
ceramsite concrete hollow block masonry
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Abstract; To investigate the shear performance of alkali-activated slag ceramsite concrete hollow block masonry,
tests on 108 masonry prisms with Mb25 ~ Mb130 of alkali-activated slag paste and Mb25 ~ Mb80 of alkali-activated
slag mortar with pottery sand were carried out. The results show that the shear strength of masonry with alkali-
activated slag paste was less than that with alkali-activated slag mortar, and the shear strength of masonry with
alkali-activated slag mortar was lower than that with ordinary cement and composite mortars, respectively. The
shear strength of masonry increased as the compressive strength of alkali-activated slag paste and mortar increased.
The effects of Na,O contents and sand to cementitious materials ratios on the shear strength of masonry should not
be ignored. Based on the results, the formulae for the shear strength of alkali-activated slag ceramsite concrete
hollow block masonry with alkali-activated slag pastes and mortars were developed, respectively.
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AT PR E R LI R FRE LR e i 2 A
AR, LR 379 Al 424 m’/kg.

Ty B - ST AR RUK L ) B A BR2S m) A= 7

(0 T HHEIR 8 2.43 g/em’.

B wb - T B 4 DL ST TP AR BB AT FR A | AR
PR T mm, BN 1.8 g/em’ LB 53% .
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REFEPREZ MK, DR 1t 3 2 i A SR AR M 2 i (V) AN
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Tab.1 Chemical composition of the raw materials %
£ Si0, Al 0, Ca0 Fe, 0, K,0 MgO Na, O S0, He
IR iy 34.18 12.64 26. 60 15.32 0.69 8. 11 0.42 0.50 1.51
L 32.83 17.19 36.69 0.38 0.37 8.20 0.65 1.94 1.75
B 58.29 21.50 7.94 4.73 1.59 1.57 0.69 0.31 3.38
Ve i 62.12 16.32 3.26 7.84 1.62 2.04 1.60 — 5.20
*2 WHEYEWMHRERELL
Tab.2 Mix proportions of alkali-activated slag pastes and mortars kg/m’
MISRARIN SRS WRREDE HILEE OB Ve s AR ARk TR M 7K
Mb25 1359 669. 1 79.5 73.7
Mb35 1359 64.9 16.3 508.5
O R Mb40 1359 97.3 24.4 501.3
e Mb45 1 070 267 493.7 96.6 174.5
Mb55 1359 376. 4 73.7 263.8
Mb130 1372 506. 8 99.2 179.2
Mb25 513 1 069 24.5 6.1 220.3
Mb35 213 213 1 063 197.7 33.9 112.3
B R i Mb40 253 253 1053 186.6 36.5 93.8
R L Mb45 447 1119 165.2 32.3 107.7
Mb55 236 236 982 219.3 37.6 124.6
Mb80 449 1122 165.8 32.4 108.0

TE 1 KBRS , 37K 64.5% 52. 7K F KoK 53, BLA L3k b e It 8% 7K A 435 1A 7K B B o A K LB AL 3% I 2NaOH—Na, O + H, 0

THE KRN B oK.
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AT B D W . 000 X S A e s e R X e
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15N G Ky R NI N e B WA 5 i O € /4
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AR R SR BV S48, S5 SR L3R 3. AR

TR A I VR ) 5 RE S5 A Mb25 M35  Mb40 |
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245 Mb25 ,Mb35 ,Mb40 ,Mb45 ,Mb55 .Mb80.
1.3.2 W& A i M R TR e 25 O e e s
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Hei g RSF 8 390 mm x 190 mm x 190 mm , i Bl i B
KRS8 190 mm x 190 mm x 190 mm , 25,0 343 5
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MULS FEATHAPRHEC I, #2 18 GB/T 4111—2013
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25 OB R i B SN AR A9 - 340 15. 8 MPa, iz
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Tab.3 Compressive strength of alkali-activated slag pastes and

mortars

MICIET ibmg TDooan ATURRIE
-1 {E/ MPa S48/ MPa

Mb25 19.1 25.8

Mb35 26.7 36.1

T A A Mb40 29.7 40.1

e Mb45 34.5 46.6

Mb55 43.7 59.0

Mb130 97.3 131.4

Mh25 20.8 28.1

Mb35 28.2 38.1

TR R i Mb40 32.5 43.9

PR RD I Mb45 36.2 48.8

Mb55 43.0 58.1

Mb80 60.9 82.3
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Fig. 1 =~ Geometrical sizes of alkali-activated slag ceramsite
concrete hollow blocks
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Fig. 2

Shear specimen of alkali-activated slag ceramsite
concrete hollow block masonry

F4 WHEVEBRACER T = OWMREEERGEEESE
Tab. 4

Main parameters of alkali-activated slag ceramsite

concrete hollow block masonry shear specimens

WA PRI WISURATE Wl K4

251 S PUEREE/MPa $uE/A JEE/mm

MU15 25.8 9 4~7

MU15 36.1 9 4~7

BRI A MU15 40.1 9 4~7
IRTRE MU15 46.6 9 4-~7
MU15 59.0 9 4~7

MU15 131.4 9 4~7

MU15 28.1 9 9~11

MU15 38.1 9 9~11

R MULS 43.9 9 9~11
Ve b MU15 48.8 9 9~11
MU15 58.1 9 9~11

MU15 82.3 9 9~11
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Fig.3 Test program of alkali-activated slag ceramsite concrete
hollow block masonry shear strength
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Tab.5 Results of shear strength tests of alkali-activated slag
ceramsite concrete hollow block masonry
WA RATRST Na,O _ PU BT
eSSl JESRJE/MPa /% JZHE/ MPa
25.8 8.8 0.122
36.1 4.4 0.050
iR 40.1 6.6 0.094
B 46.6 8.8 0.110
59.0 6.6 0.114
131.4 8.8 0.167
28.1 4.4 2.083 0.094
38.1 10.2 2.500 0.164
RV i 43.9 8.8 2.083 0.222
Pl 3% 48.8 8.8 2.500 0.240
58.1 10.2 2.083 0.253
82.3 8.8 2.500 0.284

WA 5 BOISRUAR AR P 5t g A 0 K. R b, 5
AR 00 3R N AE A 25 423X A AR BT 55 i 88 1) —
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Fig.4 Effects of Na,O content and f, on the shear strength of block masonry
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Tab.6  Comparison of measured values, calculated values of

fitting formulae, and code formula for shear strength of

block masonry

HEE AL S/ fw/ fw/ Sw S/

51 MPa MPa MPa Fl. MPa
25.8  0.122  0.110  0.902 0.350

36.1  0.050  0.054  1.080 0.415

Wi R 40.1 0.094  0.089  0.947 0.437

R 46.6  0.110  0.124  1.127 0.471
59.0 0.114  0.100  0.877 0.530
131.4  0.167  0.161  0.964 0.791
28.1  0.094  0.092  0.979 0.366
38.1  0.164 0.161  0.982 0.426
R 43.9 0 0.222 0.219  0.986 0.457
Ve b b 48.8  0.240  0.226  0.942 0.482
58.1  0.253  0.250  0.988 0.526
82.3  0.284  0.294  1.035 0.626
o fy BT B R s L T i B 0 R I PR SR B £, B
PR PR TRSE 2 O BT A (B B i B S 5, W T
A (2) A (3) BB A& 785 P b TR - 2 O D ER ) A b B9 o i
THEAA S, HFET N (4) BOTREE + BIE I AR B 5 B 5 (.
I 6 AN, RN AA R BB A v
S/ [ W PPEIAE R 0. 983 FRifE 224 0. 100, 48 & &
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