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Study on Lateral Performance of Enhanced Light-Wood-Framed Shear Walls
with Slotted Countersunk Head Tapping Screws

ZHANG Yue, ZUO Hongliang, GUO Nan, DI Jing

(College of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: The lateral force resistance of light-wood-framed shear wall under a large horizontal lateral
load is often weakened by uplifting a stud. Based on this phenomenon, this study proposed a connection
method to strengthen the shear walls, where the side studs and bottom plates were connected with tapping
screws. The enhanced light-wood-framed shear walls with tapping screws and the traditional light-wood-
framed shear walls were tested under monotonic loads, respectively. The effects of different skeleton
fastener types, the diameters, and lengths of the tapping screws on the lateral performance of the shear
walls above were studied. Experiment results showed that when the tapping screw enhanced light-wood-
framed shear walls were damaged, the side studs occurred a bit bending and little uplift, the damage
between the sheathing panel and skeleton was relatively light. Compared with the traditional light-wood-
framed shear walls, the shear strength of the tapping screw enhanced light-wood-framed shear walls was
increased by 16%~33%, the elastic lateral stiffness was increased by 27%~111%, the ductility coefficient
was increased by 1.7%~31.7%, and the energy consumption was increased by 2%~18.8%. It improves the
lateral performance of the shear walls effectively by connecting the side studs to the bottom plates with

the tapping screws.
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Fig.2 Details of enhanced light-wood-framed shear wall specimens
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Fig.3 Shear wall test setup: (a) illustration of the apparatus and (b) arrangements of the transducers
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Tab.3 Main mechanical performance parameters of the tested shear walls
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Wo 4.9 59 146.3 2174 53 24.4 6.0 714 682
W6-80 5.7 6.8 136.3 353.7 6.1 17.2 7.8 783 630
W6-100 6.3 7.6 129.0 309.0 6.3 20.5 6.3 733 858
W6-140 6.1 7.3 143.1 276.9 6.5 233 6.1 848 727
W8-80 6.5 7.8 115.0 458.3 6.8 14.8 7.8 728 767
W8-100 6.5 7.8 139.6 391.3 6.9 17.6 7.9 901 696

W8-140 5.8 7.0 129.5 322.9 6.2 19.2 6.8 740 799
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