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An Experimental Study on Strength and Ductility of Masonry Buildings Retrofitted
by Metal Connectors
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Abstract

Building using masonry accounts for most of the smaller houses in Korea but due to brittle behavior and low ductility the
frequency of usage has decreased in recent years. Despite this, this form of building has been gaining attention overseas for its low
cost in construction and environment-friendliness of the materials. As such, many studies are being conducted to resolve the
disadvantages in structure. This study produced an specimen for masonry-filled wall and the intersection to confirm the difference
in structural movement depends on the existence or lack of expansion joint and verified the reinforcement effect from inserting a
connecting steel item (steel plate, stainless steel twist bar). The experiment results show that the specimen with a steel plate
inserted saw an increase in durability and an improvement in the strength of the specimens, while the specimen that had stainless
steel twists bar inserted saw an increase in ductility that did not cause brittle failure, indicating that the reinforcement effects of

inserting a connecting steel item are effective.
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Table 1 Description of the specimens

Table 2 Masonry properties

Reinforcement Reinforcement Reinforcement Section Number | Compressive strength Curing method
WEl - Prism 4 18.7MPa same conditions
WEJ - - -
WEJP-2 - 4 2 Table 3 Mortar properties
WEIP—3 _ 4 3 Section Number | Compressive strength Curing method
WEJT-2 4 - 2 - -
— Masonry joint 9 11.1MPa Specimens with the
WEJT-3 4 - 3 ' same conditions
MBJ - - -
MEJ - - - ‘
VBIT—2 3 . 5 Table 4 Results of the reinforcement
MBIP-2 ~ 4 2 Section length D1ar:r1€ter Section area | Tensile strength
MBJP-3 - 3 3 (width)
MBIP—6 _ 9 6 Twist bar | 400mm | 7.5~8.5mm 89.37mm” 9.65MPa
; 340.3MPa
MEJT-2 8 - 2 2
e - > Plate 300mm 50mm 100mm' (130.3MPa)
MEJTP-2 4 2 2
= = o) =) 3% =
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(a) Twisted bar made of stainless

(b) Reinforcement plate

Fig. 3 Reinforcement properties
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Table 5 Results of the masonry wall

Specimens Yield Load Yield displacement Lx)gd ratio
(KN) (mm) (Specimen/WEJ)
WBJ 87.2 2.77 1.54
WEJ 61.1 2.99 1.00
WEJP-2 168.7 3.26 2.53
WEJP-3 182.8 3.57 2.51
WEJT-2 147.4 4.29 1.68
WEJT-3 107.3 3.65 1.43
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Table 6 Results of the masonry joint

Ultimate Ultimate . .
Specimens load displacement Logd ratio Logd ratio
(N) (o) (Specimen/MBI) | (Specimen/ME])
MBJ 47.8 2.4 1 1.56
MEJ 30.6 3.0 0.64 1
MBJT-2 62.4 6.3 1.31 2.04
MBJP-2 85.8 6.2 1.79 2.80
MBJP-3 75.7 4.9 1.52 2.43
MBJP-6 56.0 4.8 1.17 1.83
MEJT-2 45.2 6.3 0.94 1.47
MEJP-2 50.6 6.4 1.06 1.65
MEJTP-2 36.9 3.2 0.77 1.21
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