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Shear Strength of Low-Rise Reinforced Concrete Shear Walls with Truss Model
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ABSTRACT

To predict the shear strength of low - rise reinforced concrete shear walls with
boundary elements, truss model theory considering the Vecchio - Collins stress - strain
curve for softened concrete is applied.

The model transforms cracked shear walls with a truss which consists of vertical bar,
horizontal bar and diagonal concrete strut, and is based on equilibrium and
compatibility conditions among: three truss components, as well as stress - strain

relationship considered for softening in diagonal concrete strut.

In barbell specimens ( M/VD = 0.75, fc'= 420 kg/cm?), the ratio of experimental to
analytical maximum shear strength was within 0.83 < Vexp. / blecal. £ 1.25 with a
relatively good agreement.

As a result, the truss model was observed to be capable of predicting the maximum
shear strength with a reasonable accuracy.
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1. i ZAziel AyZdate] wla

*]ﬁjﬂ Iﬂ' r{"ﬁ_ M Pt Pf fe' hwxlwxb Vexp. |Vcal, *1 |Vcal, *2|vcat, *31(8) [(8) [(8)
8 A VD | (2] (%) |ka/cm?| cmxemxenm |kg/cm? | kg/em? | kg/cm? | kg/em? [(9) [(10)|(11)
(1) | (2) } (3) | (4)} (5)} (6) (7) (8) (9) (10) (11) [(12){(13)|(14)
Choi
SW4 |E=l} 0.75|0.46|1.42| 372 | 110x95x10| 57.03| 47.99 | 30.29 | 36.34 |1.19[1.881.57
SW5 0.75[0.87(1.42f 419 | 110x95x10| 62.95( 57.94 | 35.60 | 38.60 }1.09]1.77|1.63
SWe 0.75]0.46(1.42 403 | 110x95x10| 59.32( 49.73 | 31.62 | 43.86 |1.19]1.88]1.35
SW7* 0.7511.80(1.42| 403 | 110x95x10| 67.89{ 58.63 | 32.37 | 45.32 |1.16(2.10]1.50
SW8 0.75]0.46(1.42] 396 | 110x95x10| 61.43] 49.35 | 31.34 | 43.53 |1.25{1.96]1.41
SWo* 0.7511.80{1.42] 419 | 110x95x10] 70.70f 59.48 | 32.99 | 44.25 |1.19{2,14]1.61
SWR1 |wweemm| 0.7510.4611.42{ 403 | 110x95x10| 35.45| 38.33 | 46.44 | 44.56 [0.93]0.76|0.80
SWR2*| I, | 0.75{0.60]1.42| 403 | 110x95x10| 42.78{ 51.75 | 53.38 | 44.06 {0.83}0.80/0.97
Lefas
SWil |wemem| 1.0 (2.40§3.10f 534 | 75x75x7 80.66| 153.4 | 91.20 | 57.70 |0.53]|0.88]1.40
SWi2 1.0 (2.40{3.10f 547 | 75x75x7 [105.48| 153.9 | 96.40 | 62.29 (0.69{1.0911.70
SW13 1.0 {2.40(3.10( 414 | 75x75x7 1102.37| 133.4 | 91.36 | 57.50 (0.77}1.12(1.78
SW14 1.0 ]2.40(3.10{ 430 | 75x75x7 82.21} 136.5 | 85.36 | 52.30 |0.6110.96|1.57
SW15 1.0 {2.40(3.10| 442 | 75x75x7 99,27} 138.5 | 89.63 | 56.07 |0.7211.11|1.77
Swie 1.0 12.4013,10) 528 | 75x75x7 }110.13] 152.4 | 99.80 | 65.21 10.73}1.10]1.69
SW17 | &7 | 1.0 12.40]3.10] 493 | 75x75x7 76.63| 147.0 | 88.89 | 55.57 {0.53(0.86]1.38
Kajima
W-12-1|F=—4| 0.5 [1.32{4.78] 359 |200x100x12|120.12{ 112.35| 82.45 | 99.29 [1.07{1.46(1.21
W-12-2 0.5 ]0.9014.78; 389 |200x100x12]113.48| 108.07| 82.00 | 92.64 {1.05|1.38{1.22
W-12-3 0.5 |1.69(4.78; 365 |200x100x12|113.48| 119.77| 86.00 | 109.0 [0.95{1.32{1.04
W-12-4 0.5 (1.32|4.78| 365 |200x100x12|112.15|) 113.45| 81.56 | 99.29 {0.99(1.38|1.13
W-12-5 0.5 11.3214.78] 412 |200x100x12]120.57| 121.11) 88.21 | 105.5 {1.00|1.37{1.14
W-12-6 1.0 |1.32{4.78] 338 |200x200x12} 79.34| 108.51 65.60 | 71.37 {0.73}1.21|1.11
W-12-7 1.0 |1.3214.78] 346 |200x200x12| 74.47| 105.09| 65.16 | 70.48 [0.71|1.14(1.06
W-15-1 0.5 11.06({4.78| 253 |200x100x12| 98.85| 87.13 | 82.00 | 98.85 {1.13|1.21{1.00
W-15-2f I/ | 1.0 |1.0614.78| 264 [200x200x12| 82.00| 93.08 | 68.71 | 73.58 [0.88|1.19]1.11
Bl-1*[f=~=d| 0.5 |0.50{1.80| 296 [190x95x10 | 71.10| 69.63 | 36.83 | 36.07 |1.02|1.93(1.97
B2-1*% 0.5 10.50|0.64] 167 |190x95x10 | 54.00] 63.11 | 28.76 | 28.17 |0.86|1.88|1.92
B3-2 0.5 10.5010.41| 276 {190x95x10 | 62.03} 78.04 | 35.70 | 34.96 {0.80|1.74|1.77
B4-3 0.5 {0.50]0.41| 194 |190x95x10 | 57.02} 63.69 | 30.81 { 22.89 |0.90|1.85|2. 49
B6-4 0.5 10.2510.41] 217 |190x95x10 | 48.29( 58.69 | 27.91 | 31.24 10.82]1.73{1.54
B7-5 0.2510.5010.41| 263 |190x47x10 | 63.78| 75.17 | 52.09 | 40.44 [0.85|1.22{1.58
B8-5 | \I/ | 1.0 |0.50{0.41} 239 [190x190x10| 49.56] 71.37 | 22.48 | 29.71 |0.70|2.20!1.67
(1) A1gAE, *= cjzd RAZos B0Y Ay, = dxui=Ed" Ags, (4) —'F—’-‘Jé% 1,
(5) FHIT )AL F2ul, (8) Aol gt BE ADSIE, (9) Efa Bulo] ¥ 27

E,
ST A= FHo 2 BF WS YR,

(10)
v = [(0.0868- Pte° 23(Fc + 180))/(M/VD + 0.12) + 0.5(Pw-fy + 2. 7{(Pw fy)) + 0.1-0olb-1w/(b- 1)
(11) Hirosawa #|QtAjoll 2|3t HF AchgYe,
v = [(0.068 Pye0-23(Fc + 180))/41M/VD +0.12) + 2 7J(P wfy) + 0.1-00) be Jj/(b-1w)
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Ayzae] vl BMoz Yy o2 AES A vk

(1) E23E dFAFY Z=AAE 2P & Erja B2 AciAiiy] (o]slE Athiy
o] AujAQl AY AHY AYRE FHo] I A& shsge] sl Ao twHrt

(2) £ Ega B TFEY Y- HYE BAE 722 ¢ ALE ZHE ZFET}
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Av @ ABCD RHAUIY] $£AAZ 3 ©hH 7 AchHYE

b : HA S T AYgY

d @ EAe fAdN(FE FAT A eor ) SHA FIE HF=(0.002)
Es : H2¢ stdA . eq: Z3CE ¢HA|FL] HYE -
fo': BARES UFH= e1: AT HYx

fo @ wAAIY Y ep: ZEAZLE 1Y o) YA
foy: 47220 383 ZAE AYE

hw @ HAe] o) eo: FHATY WYUE

lw = A £=H o] A A7 (Softening) A

s ¢ E2 4 pe: M2
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