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Effect of Crack Control Strips at Opening Corners on the Strength and Crack
Propagation of Downsized Reinforced Concrete Walls

Hye-Rin \Wang], Keun-Hyeok Yangz*

Abstract: The present study aimed to examine the effectiveness of different techniques for controlling the diagonal cracks at the corners of openings
on the strength, deformation, and crack propagation in reinforced concrete walls. The crack control strip proposed in this study, the conventional
diagonal steel reinforcing bars, and stress-dispersion curved plates were investigated for controlling the diagonal cracks at the opening corners. An
additional crack self-healing function was also considered for the crack control strip. To evaluate the volume change ratio and crack width propagation
around the opening, downsized wall specimens with a opening were tested under the diagonal shear force at the opening corner. Test result showed
that the proposed crack control strip was more effective in reducing the volume change and controlling the crack width around the opening when
compared to the conventional previous methods. The crack control strip with crack healing feature displayed the superior performance in improving
the strength of the wall and reducing the crack width while healing cracks occurred in the previous tests.
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Fig. 1 Details of the developed crack control strips

Table 1 Mixing proportion of the self-healing mortar
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Binder composition (% i “heali
VZ/B S/B p (%) Volume fraction of fiber(%) Replaceme{r)lt ratio of self-healing pellets
(%) OPC FA SF Polymer (% by sand volume)
35 2.0 72 15.3 2.7 10 0.5 20
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Fig. 2 Details of downsized wall specimens with opening
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Table 2 Concrete mixture proportions

fed Sa W/B S/ Unit weight (kg/m”)
a
(MPa) (MPa) (%) OPC FA S G
24 28.6 50 52.7 292 40 945 830

Note : f,,;= designed compressive strength of concrete, f,= measured compressive strength of concrete, /B = water-cement ratio by weight,

S/a = fine aggregate-to-total aggregate ration by volume, W = water, OPC = ordinary portland cement, FA = fly ash, S = sand, and G = gravel.

Table 3 Mechanical properties of deformed steel bars

Diameter Yield strength Tensile strength Elastic modulus ~ Yield

(mm) (MPa) (MPa) (MPa) strain
10 350 420 200,000 0.0018
13 450 610 190,000 0.0023
16 490 610 210,000 0.0023
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(a) C (Control)

(b) D (Diagonal-bar)

(c) P (Stress-distribution
curved plate)

(f) T2 (Crack control
strip-Type 2)

(d) T1 (Crack control
strip-Type 1)

Fig. 5 Typical crack propagation around opening
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Fig. 6 Axial load-strain curves of wall specimens
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(b) Healed crack

(a) Width of initial crack

Fig. 11 Typical images for crack healing in specimen T2
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