Journal of the Korea Academia-Industrial https://doi.org/10.5762/KA1S.2018.19.5.98

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 19, No. 5 pp. 98-105, 2018

TESAASTS T AIEZIE JHA
ZEAE S 2 2

A Steel Spacing for Crack Control in RC Flexural Members with an
Effective Modulus of Elastic
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Abstract Cracks in RC members occurred as a result of material and structural factors. The crack width and a crack
location are very difficult to examine. A direct crack control method and indirect crack control method to control
a crack are presented in the KHBDC (LSD) and KSCDC (2012). In the KSCDC text, cracks are controlled by steel
spacing indirectly under a service load. On the other hand, in the KSCDC appendix, cracks are controlled by a crack
width directly under a sustained load. In particular, the loading state considered is different. On the other hand, cracks
are controlled under a combination of service load and an effective elastic modulus is used in KHBDC. Therefore,
in this study, an effective elastic modulus that can reflect the ratio of the sustained load and live load was applied,
and a maximum steel spacing was calculated through a design crack width. A variable interpretation was carried out,
and a rational crack control method was assessed. As a result, a steel spacing through the design crack width in the
KSCDC was smaller than that from the design crack width in the KHBDC, which leads to a conservative design.
In addition, the maximum steel spacing suggested in this study has a consistency eliminating the difference between
direct crack control and indirect crack control.
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Table 1. Crack Control and loading state according to
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Table 2. Results of a maximum steel spacing to ratio of dead load

Maximum steel spacing, S [mm)]
M, fy =400 MPa, ¢, =40mm
[%] f.=30MPa f, =40 MPa f. =50 MPa f. =60 MPa f.,=T70MPa f. =80 MPa
KHBDC : KSCDC : KCI | KHBDC : KSCDC : KCI KHBDC; KSCDC KCI [KHBDC; KSCDC ; KCI [KHBDC : KSCDC : KCI iKHBDC: KSCDC : KCI
10 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195 ¢ 450 450 195
20 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195 ¢ 450 450 195
30 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195 ¢ 450 450 195
40 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195§ 450 450 195
50 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195 ¢ 450 450 195
60 450 450 195 450 450 195 | 450 450 195 | 450 450 195 | 450 450 195§ 450 450 195
70 408 246 195 450 287 195 | 450 310 195 | 450 336 195 | 450 393 195 ¢ 450 450 195
80 225 131 195 262 149 195 | 289 159 195 | 318 171 195 | 372 198 195 © 427 226 195
90 121 65 195 139 73 195 | 152 76 195 | 178 87 195 | 217 105 195 ¢ 259 125 195
100 102 53 195 133 68 195 | 160 79 195 | 189 90 195 | 231 109 195§ 276 130 195
KHBDC : steel spacing according to design crack width in the KHBDC, eq. (12)
KSCDC : steel spacing according to design crack width in the KSCDC, eq. (11)
KCI : steel spacing to the present KSCDC, eq. (1)
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Fig. 1. Steel spacing to sustained load ratio Fig. 2. Steel spacing to concrete compressive strength
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