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Abstract: To investigate the shear behavior of Load—bearing Horizontal —hole Interlock Concrete Block (LB-

HHICB), three kinds of blocks were used to fabricate the shearing specimens and each took three mortar strengths as
variables. At first, a static shear loading test was carried out to investigate the failure profiles and shear failure loads
of the specimens. Then, the main factors affecting the shear strength of the masonry were analyzed and compared with
other similar test results and specification values. Finally, a method was proposed to calculate the shear strength of
LB -HHICHB considering the effective bonding area. The study showed that the shear failure of LB-HHICB was
mainly bond failure of the interface between mortar and concrete block. When calculating the shear strength of mason—
ry, the effective bonding area between mortar and concrete block was employed. Based on it, the calculation method
on shear strength of LB-HHICB was put forward. This calculation method can not only accurately calculate the shear
strength of this kind of block but also calculate the other types of concrete block based on the shear bond failure.
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Tab.1 Basic parameters of the specimens

K 4Rs HURSRE £,/MPa IR £,/MPa
BH-240 15.60 6.21,9.92,13.49
BH-290 13.20 6.21,9.92,13.49
BT-240 13.00 6.21,9.92,13.49
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Fig.3 Diagram of specimen loading
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Tab.2 Shear test results
X g f/MPa N,/kN NN A,/mm®  A,/mm? £, /MPa  f,,/MPa
BH-240-Mb5 632 852 715 485 593 69.1 538 — 6437 139934 116612 0460  0.552
BH-290-Mb5 6.21 603 1012 684 959 840 61.1 545 933 7734 166322 132002 0465  0.586
BT-240-Mb5 684 766 526 692 400 427 690 — 5979 137448 137448 0435 0435
CBH240-MBIO 0.1 549 707 735 816 1022 600 — 7043 13993 116612 0500 0600
BH-290-Mb10 992 1230 543 800 516 520 679 1187 — 7821 166322 132002 0470  0.592
BT-240-Mb10 946 951 539 101.5 101.8 608 752  — 8327 137448 137448 0.606  0.606
CBH-240-MBIS 553 886 1166 610 495 615 863 532 715 13993 116612 0508 0610
BH-290-Mb15 1349 692 566 1212 583 909 1158 81.6 883 8524 166322 132002 0.513  0.646
BT-240-Mb15 689 1064 1006 1125 1041 1006 79.0 723 93.05 137448 137448 0678  0.678
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Fig.5 Top view of specimen loading

FrWHCERTARAY , IR ARBAT oL, DRI A R
BN SH LR,
3.2 BRI BIBREMERERENITE

CRMARZE R 3T THEYE ) (GB 50003—2011)%1%
T AR A v v A, BB v R TP B R . VR AR 1
ProysR B AT A R I 2).

fvm = ks\/]? (2)
s f, RSB SR B IEL; f DS R R
SR ks A S5 KA I G S8 TR EE+
WA 0.069.

AR = (2) i S AR BT SR B £, Rl ae (i
S fon SEILFE 3.

*3 MBREABRERNEE

Tab.3 Test values and specification values of shear strength

WIGTE PUBY 9 /M Pa - -
R £/ - - — Jolfu Sl fon
MPa S S S
6.21 0.525 0.452 0.172 3.05 2.63
9.92 0.599 0.525 0217 276 2.42
13.49 0.645 0.567 0.253 255 224
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Fig.6 Hollow concrete block
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Tab.4 Shear strength values of each block masonry
B kel A,/ A/ Sl Sl Sl
-4 = mm’ mm® MPa MPa MPa
T E ESURiE

B FBFIE R

Jolf

74 100 40 014 14.88 0.300 0.556 1.85

74100 39273 7.61 0.198 0.375 1.89
CBH-240-MBS 621 0460 0552
BH-240-Mb10 57 600 47 808 9.92 0.500 0.600 1.20

BH-240-Mb15 13.49 0.508 0.610
CBH-290-MBS 621 0465 058
BH-290-Mb10 69 600 54984 992 0470 0.592 1.26

BH-290-Mb15 13.49 0513  0.646
CRr2a0-MbS 621 0435 0435
BT-240-Mb10 57 600 57 600 9.92 0.606 0.606 1.00

BT-240-Mb15 13.49 0.678 0.678
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Fig.7 Relationship between shear strength

and compressive strength of mortar
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Tab.5 Experimental and calculated values of shear

strength between mortar and concrete

W H /> MPa f./MPa fu /MPa Ful f,
5.66 0.366 0.404 1.10
Hamid®™

14.69 0.483 0.652 1.35
S 590 0500 0413 083

Beal™ 7.10 0.500 0.453 0.91

8.50 0.550 0.496 0.85
S 479 0421 0379 090

XS 22 AR 7.42 0.434 0.463 1.07

9.64 0.759 0.528 0.70
S 520 0200 0388 134

6.50 0.370 0.433 1.17

R (ER

8.70 0.401 0.501 1.25

14.20 0.420 0.641 1.53
CRBESE 524 0396 038 098
S 550 0457 0400 088

8.20 0.565 0.487 0.86

MR ZE 4 12.40 0.628 0.599 0.95

20.50 0.965 0.770 0.80

41.80 1.243 1.100 0.88
S 527 0330 0407 120

e 7.06 0.432 0.452 1.05

9.44 0.476 0.522 1.10
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Tab.6 Processing results of test and calculated values
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