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Splice Strengths of Noncontact Lap Splices Using Strut-and-Tie Model

Sung-Gul Hong"”* and Sung-Chul Chun”
"Dept. of Architecture, Seoul National University, Seoul 151-742, Korea
DDaewoo Institute of Construction Technology, Daewoo E & C Co., Ltd.,, Suwon 440-210, Korea

ABSTRACT  Strut-and-tie models for noncontact lap splices are presented and parameters affecting the effective lap length (/)
and the splice strength are discussed in this paper. The effective lap length along which bond stress is developed is shorter than
the whole lap length. The effective lap length depends on the transverse reinforcement ratio (@) and the ratio of spacing to lap
length (). As the splice-bar spacing becomes wider, the effective lap length decreases and, therefore, the splice strength decreases.
The influence of the ratio « on the effective lap length becomes more effective when the transverse reinforcement ratio is low.
Because the slope of the strut developed between splice-bars becomes steeper as the ratio @ becomes lower, the splice-bar spacing
significantly affects the effective lap length. The proposed strut-and-tic models for noncontact lap splices are capable of considering
material and geometric properties and, hence, providing the optimal design for detailing of reinforcements. The proposed strut-and-
tie model can explain the experimental results including cracking patterns and the influence of transverse reinforcements on the
splice strength reported in the literature. From the comparison with the test results of 25 specimens, the model can predict the splice

strengths with 11.1% of coefficient of variation.
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Fig. 1 Typical noncontact lap splice specimen used by Sagan
et al. (Transverse reinforcements are not shown.)

NN

l}ll

! s tand Effective lap

length, lp

Fig. 2 Effective lap length by Sagan et al.

W, 2EZ-Eo] BHS 0] &3t
3 o] Zo|(effective lap length,
2 AT ARE 505 AMESE T
= £EY —f A o3} AR
=R E‘r"} ‘:’@"ﬂﬂo) =

}o]sq AEZLS zﬂe 7}

¢
i
— T 7
kT ’ {
— Y
: ¥
Corrugated ! Transverse
stee; plate : reinforcerilent

T
i
i

J
s 1 P
Fig. 3 Idealized structure for noncontact lap splice under
distributed confinements
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Fig. 6 Free-body diagram for half of strut-and-tie model
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Fig. 9 Failure modes with varying parameters (v.= 0.85)
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Table 1 Test matrix, results and predicted values

specimen | | A | S | o dom  Ja P g h L, Pasra| p p | Note
mm)|(mm°)| (mm) | (MPa) | (N/mm) |(MPa)| (kN) (mm) &N) (mm)

TL6-2-5Sv 48 71] 108 | 426 | 280 | 22 [127]0.083]0.124 [ 0.107 [ 531 [093| 128 | 1.01
TL6-4-5Sv 86| 71 108 | 426 | 280 | 22 [ 128 [0.150] 0.124 | 0.106 [ 498 [0.87] 120 | 0.94
TL6-4-5Sv-1 86| 711108 | 426 | 280 | 22 |130]0.150]0.122 | 0.106 | 497 | 0.87| 121 | 0.93
TN6-2-5Sv 48 71[ 108 | 426 [ 280 | 32 | 136 [0.083]0.083 [ 0.087 | 522 [091| 153 | 113 |, _1g5
TN6-4-5Sv 86| 71| 108 | 426 | 280 | 32 | 133]0.150]0.083 | 0.087 | 482 |0.84| 142 | 1.06 |4,=59.8
TN6-6-5Sv 124 71] 108 | 426 | 280 | 32 | 130]0.217]0.083 [ 0.087 ] 443]0.78| 130 | 1.00 [r=105
TH6-2-5Sv 48| 71| 108 | 426 | 280 | 38 | 139 |0.083] 0.071 | 0.081 517 [091| 165 | 119 |L=5715
TH6-4-5Sv 86| 71| 108 | 426 | 280 | 38 [1400.150[0.071 [ 0.081 [ 474 [083] 151 [ 1.08
TH6-6-8Sv 124 71] 108 | 426 | 280 | 38 | 141]0217]0.071] 0081|433 076 | 138 | 098
TH6-2-5Ws 48] 71l 146 | 43¢ | 211 | 38 [ 134 [0.083]0.052 | 0.080 | 499 [0.87] 161 | 120
TL8-2-5Sv 64| 129] 114 | 426 | 481 | 22 [188[0.083]0.160 [ 0.086 | 728 [0.96| 187 | 1.00
TL8-4-5Sv 14l 120] 114 | 426 | 481 | 22 | 209 [0.150] 0.156 | 0.084 | 700 | 0.92] 182 | 0.87
TL8-6-5Sv 165 129 114 | 426 | 481 | 24 | 196 |0217] 0.144 | 0.081 | 669 [0.88 | 181 | 0.92
TN8-2-5Sv 64| 129| 114 | 426 | 481 | 30 | 236]0.083]0.115 ] 0.072 ] 722 [0.95] 219 | 0.93
TN8-4-5Sv 14| 129| 114 | 426 | 481 | 32 [247[0.150] 0.107 [ 0.070 | 687 | 0.90| 216 | 0.87
TN8-6-8Sv 165 120] 114 | 426 | 481 | 32 [228]0217]0.107 | 0.070 | 654 | 0.86 | 205 | 0.90
TNS-8-10Sv | 216| 120[ 114 | 434 | 490 | 34 | 240 (0283 0.105 | 0.068 [ 621 [0.82] 199 | 083 |h=254
TN8-8-10Sv-1 | 216 129 114 | 434 | 490 | 34 [2120283]0.105 | 0.068 [ 621 [0.82] 199 | 0.94 fflzgg
TN8-8-10Sv-2 | 216 | 129] 114 | 434 | 490 | 34 [236]0283]0.105 | 0.068 | 621 |0.82] 199 | 085 |, _467
TN8-8-10Ws | 216 129| 178 | 414 | 463 | 34 | 238 [0.283]0.099 | 0.068 | 613 [0.80] 197 | 083
TN8-8-10Ws-1 | 216| 129| 178 | 414 | 463 | 34 |228|0.283]0.099 | 0.068 | 613 | 0.80| 197 | 0.86
TN8-8-10Ws-2 | 216| 129] 178 | 414 | 463 | 34 | 234 ]0.283]0.099 | 0.068 | 613 [0.80| 197 | 0.84
THS-2-5Sv 64| 129] 114 | 426 | 481 | 38 | 241]0.083]0.001|0.065 717 |0.94| 244 | 1.02
THS-4-5Sv 14| 129] 114 | 426 | 481 | 38 |220[0.150] 0.091 [ 0.064 | 681 [0.89| 232 | 1.06
THS-6-8Sv 165 129 114 | 426 | 481 | 38 |245]0.217]0.091 | 0.064 | 645 [0.85| 220 | 0.90
T8 Hee 3 oF 7H4(0~200 mm), FAZE FE et o] 3 AFFS Fig. 10(b)e] 2ESl-Ele] ndo 2
(for=21.5~42.1 MPa), B HZAH(d,=19, 25mm), 3 = g B4 AR
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Fig. 12 Confinement effect of Sagan et al’s tests
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