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R 5211 A TIEIZRT BB I AR L ORHEE-A-100,200 FE

AN KA REOI T O Qu(kN/m), Oy K O Gu(rad)

it F BE A (x107rad) YE(E

OFEH | |1 2 3 5 8 10 | 15 | 20 | 30 | 40 | 60 | Qu Ov Ou Ds h
A-111 | 1.75 | 3.08 | 3.79 | 488 | 6.18 | 6.79 | 8.15 | 9.15 | 10.4 | 7.81 | 421 | 9.09 | 0.012 | 0.053 | 0.35 | 0.13
A(';Jl)l 139 | 235 | 3.12 | 427 | 5.11 | 579 | 6.47 | 7.75 | 8.62 | 6.92 | 7.63 | 7.37 | 0.010 | 0.068 | 0.28 | 0.13
(/:};1) 1.45 | 222 | 2.96 | 3.94 | 498 | 5.65 | 6.53 | 7.18 | 823 | 6.51 | 5.90 | 7.08 | 0.011 | 0.053 | 0.34 | 0.13
A-112 | 1.60 | 2.44 | 2.67 | 3.75 | 4.64 | 482 | 5.69 | 5.50 | 7.30 | 7.95 | 448 | 7.11 | 0.011 | 0.054 | 0.34 | 0.13
A-113 | 1.60 | 2.50 | 2.97 | 3.85 | 4.69 | 4.86 | 5.61 | 5.44 | 6.07 | 471 | 423 | 5.53 | 0.006 | 0.036 | 0.30 | 0.13
A-131 - - - - - - - - - - - - - - - -
A-134 | 253 | 376 | 445 | 531 | 6.40 | 6.63 | 8.00 | 7.75 | 10.1 | 7.93 | 5.09 | 8.34 | 0.009 | 0.049 | 0.32 | 0.13
A-161 | 090 | 1.44 | 1.89 | 2.40 | 3.09 | 3.14 | 3.71 | 3.88 | 491 | 498 | 476 | 4.68 | 0.011 | 0.070 | 0.30 | 0.13
A-173 | 1.17 | 1.88 | 242 | 3.02 | 3.78 | 4.18 | 4.46 | 496 | 531 | 531 | 2.50 | 5.00 | 0.009 | 0.046 | 0.32 | 0.13
A-213 | 1.47 | 2.58 | 3.36 | 441 | 552 | 630 | 7.07 | 8.51 | 997 | 9.16 | 8.37 | 9.07 | 0.013 | 0.060 | 0.35 | 0.13
A('szlf 1.46 | 2.49 | 3.13 | 440 | 550 | 624 | 7.20 | 8.21 | 923 | 10.3 | 8.84 | 9.34 | 0.014 | 0.060 | 0.36 | 0.13
(’if;) 1.04 | 1.87 | 248 | 349 | 454 | 4.63 | 596 | 6.00 | 832 | 9.56 | 8.38 | 8.74 | 0.018 | 0.061 | 0.42 | 0.13
A-222 | 216 | 3.00 | 3.75 | 4.80 | 5.62 | 6.17 | 6.92 | 6.78 | 8.69 | 6.17 | - | 7.52 | 0.007 | 0.038 | 0.32 | 0.13
A(.szz)z 1.17 | 1.92 | 2.64 | 3.84 | 5.07 | 535 | 6.35 | 7.04 | 8.57 | 9.40 | 5.16 | 839 |0.013 | 0.058 | 0.36 | 0.13
A-222

(wy | 147 [ 2441306 | 3.84 | 485 | 493 | 611 | S81 | 791 | 7.73 | 213 | 7.24 | 0011 | 0.041 | 040 | 0.13
A-223 [ 076 | 1.12 | 1.28 | 1.68 | 2.02 | 2.25 | 2.35 | 2.56 | 3.32 | 3.36 | 2.84 | 2.99 | 0.010 | 0.067 | 0.29 | 0.13
A-232 | 1.40 | 233 | 2.98 | 3.86 | 5.03 | 5.63 | 6.46 | 7.29 | 8.86 | 9.71 | 103 | 9.22 | 0.015 | 0.067 | 0.35 | 0.13
A-233 | - - - - - - - - - - - - - - - -
A-233

) 1.01 | 1.69 | 2.20 | 2.91 | 3.64 | 3.80 | 4.61 | 4.66 | 6.10 | 6.70 | 7.40 | 6.49 | 0.015 | 0.067 | 0.36 | 0.13
(‘:?;3) 093 | 1.40 | 1.76 | 2.32 | 3.02 | 3.24 | 4.05 | 435 | 5.08 | 5.08 | 3.41 | 476 | 0.012 | 0.051 | 0.37 | 0.13
A-234 | 1.60 | 2.69 | 3.46 | 447 | 5.60 | 5.90 | 7.05 | 7.56 | 929 | 10.2 | 11.5 | 10.24 | 0.018 | 0.067 | 0.39 | 0.13
(‘%'iﬂ) 1.99 | 3.17 | 406 | 523 | 6.54 | 6.99 | 7.95 | 8.44 | 995 | 6.76 | 7.12 | 8.93 | 0.009 | 0.037 | 0.38 | 0.13
A-242 | 037 | 0.43 | 0.94 | 3.20 | 4.06 | 438 | 489 | 5.19 | 6.17 | 570 | - | 5.48 [ 0.009 | 0.043 | 0.35 | 0.13
A-244 | 132 | 1.91 | 231 | 3.07 | 3.72 | 4.04 | 469 | 5.17 | 472 | - - | 465 |0.007 | 0.032 | 0.36 | 0.13
A-263 | 1.99 | 3.17 | 406 | 523 | 6.54 | 6.99 | 7.95 | 8.44 | 995 | 6.76 | 7.12 | 8.93 | 0.009 | 0.037 | 0.38 | 0.13
A-273 [ 0.61 | 091 | 1.13 | 1.36 | 1.61 | 1.67 | 1.97 | 2.13 | 2.60 | 2.60 | 3.07 | 2.98 | 0.020 | 0.102 | 0.33 | 0.13
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#5212 A LEICBITAETHEMER X OUEHE-A-300,400 HE

HNL : BB AR O 71 % O Qu(kN/m), v & ¥ Qu(rad)

it B 2R £ (x103rad) (B
OFEHE | 1 2 3 5 8 10 15 | 20 | 30 | 40 | 60 Qu Ov Ou Ds h
A-311 | 175 | 3.08 | 3.79 | 488 | 6.18 | 6.79 | 8.15 | 9.15 | 10.4 | 7.81 | 421 | 9.09 | 0.012 | 0.053 | 0.35 | 0.13
A-312 | 1.57 | 244 | 3.13 | 4.09 | 499 | 5.03 | 644 | 7.43 | 8.68 | 5.09 | 3.42 | 7.27 | 0.009 | 0.033 | 0.40 | 0.13
A-313 | 129 | 222 | 294 | 412 | 549 | 5.67 | 6.48 | 6.90 | 5.24 | 493 | 4.04 | 6.89 | 0.009 | 0.027 | 0.44 | 0.13
A-316 | 130 | 225 | 3.05 | 4.10 | 5.13 | 523 | 5.84 | 5.84 | 4.80 | 491 | 2.52 | 5.46 | 0.006 | 0.038 | 0.30 | 0.08
A-326 | 1.05 | 1.45 | 1.76 | 2.23 | 2.57 | 2.76 | 2.87 | 2.03 | 1.98 | 2.16 | 1.02 | 2.60 | 0.004 | 0.020 | 0.33 | 0.08
A-334 - - - - - - - - - - - - - - - -
A-335 | 139 | 220 | 2.81 | 4.00 | 5.42 | 637 | 7.60 | 8.86 | 9.74 | 5.77 | 2.53 | 8.91 | 0.013 | 0.034 | 0.49 | 0.08
A-355 | 121 | 2.11 | 2.76 | 3.94 | 5.16 | 5.77 | 6.84 | 7.86 | 1.45 | 1.78 | 2.34 | 6.93 | 0.009 | 0.021 | 0.53 | 0.08
A-365 | 0.50 | 0.75 | 1.05 | 1.45 | 1.76 | 1.96 | 2.15 | 2.39 | 2.52 | 2.29 | 1.40 | 2.29 | 0.008 | 0.050 | 0.29 | 0.08
A-413 | 191 | 2.85 | 3.78 | 479 | 5.98 | 6.42 | 7.88 | 8.65 | 9.93 | 10.0 | 440 | 9.26 | 0.011 | 0.051 | 0.36 | 0.13
A-422 | 2.08 | 323 | 4.11 | 5.40 | 6.81 | 7.57 | 8.35 | 8.93 | 10.0 | - - | 9.10 | 0.009 | 0.034 | 0.39 | 0.13
A-423 | 127 | 1.68 | 1.90 | 2.30 | 2.87 | 2.53 | 2.64 | 2.74 | 2.02 | 1.88 | 1.86 | 2.63 | 0.002 | 0.020 | 0.25 | 0.13
A-426 | 1.17 | 1.83 | 2.33 | 3.07 | 3.81 | 437 | 491 | 424 | 3.75 | 1.79 | 1.65 | 4.38 | 0.006 | 0.020 | 0.42 | 0.08
A-433 | 126 | 1.90 | 2.44 | 327 | 422 | 461 | 5.69 | 6.20 | 7.91 | 8.88 | 9.71 | 8.72 | 0.020 | 0.067 | 0.42 | 0.13
A-435 | 114 | 173 | 222 | 291 | 3.78 | 429 | 520 | 5.95 | 7.52 | 8.63 | 8.79 | 8.00 | 0.020 | 0.078 | 0.38 | 0.08
A-442 | 132|219 | 2.78 | 3.60 | 4.49 | 489 | 5.72 | 5.97 | 7.03 | - - | 621 |0.009 | 0.034 | 0.40 | 0.13
A-453 | 0.69 | 1.16 | 1.55 | 2.29 | 2.81 | 3.22 | 3.33 | 3.64 | 3.85 | 4.06 | 4.89 | 4.17 | 0.012 | 0.067 | 0.32 | 0.13
A-455 | 129 | 2.16 | 2.97 | 411 | 521 | 5.96 | 7.02 | 8.39 | 8.19 | 4.40 | 3.00 | 7.71 | 0.010 | 0.034 | 0.42 | 0.08
A-463 | 028 | 0.61 | 0.97 | 1.51 | 2.16 | 2.52 | 3.00 | 3.49 | 3.99 | 3.04 | 1.88 | 3.56 | 0.014 | 0.039 | 0.46 | 0.13
A-465 | 0.66 | 1.01 | 1.27 | 1.68 | 2.20 | 2.52 | 2.98 | 3.43 | 4.07 | 4.54 | 5.00 | 4.85 | 0.024 | 0.100 | 0.37 | 0.08
A-473 | 071 | 1.21 | 1.65 | 2.51 | 4.00 | 474 | 521 | 6.11 | 7.53 | 827 | 6.32 | 7.31 | 0.015 | 0.055 | 0.40 | 0.13
A-485 | 0.68 | 1.10 | 1.50 | 2.02 | 2.44 | 2.78 | 2.60 | 2.68 | - - - | 2.62 | 0.006 | 0.020 | 0.40 | 0.08
#5213 A TIEIZRIT HEITFER L OEMEE--A-800,900 FE

BANL © T A RO 71 & O Qu(kN/m), v } O Qu(rad)
i 77 B ZERA(x107rad) YEE
DEE | 1 2 3 5 8 10 | 15 | 20 | 30 | 40 | 60 | OQu Ov Ou Ds h
A-811 - - - - - - - - - - - - - - - -
A-812 | 074 | 1.16 | 1.54 | 2.16 | 3.05 | 3.22 | 4.17 | 423 | 593 | 6.46 | 6.75 | 6.49 | 0.024 | 0.067 | 0.46 | 0.10
A-813 | 041 | 0.64 | 0.94 | 1.46 | 1.93 | 2.34 | 2.57 | 3.21 | 3.86 | 4.15 | 427 | 3.91 | 0.016 | 0.067 | 0.37 | 0.10
A-814 | 021 | 035| 035|077 | 1.33 | 1.67 | 2.16 | 2.72 | 3.35 | 3.80 | 4.19 | 3.82 | 0.025 | 0.067 | 0.49 | 0.10
A-821 - - - - - - - - - - - - - - - -
A-822 | 026 | 053 | 0.66 | 0.99 | 1.45 | 1.71 | 2.24 | 2.70 | 3.39 | 3.89 | 428 | 3.97 | 0.027 | 0.067 | 0.50 | 0.10
A-831 - - - - - - - - - - - - - - - -
A-835 | 035 | 0.64 | 099 | 1.56 | 2.34 | 2.76 | 3.62 | 439 | 5.32 | 5.67 | 0.00 | 4.96 | 0.018 | 0.048 | 0.47 | 0.08
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STUDY ON DECISION MAKING
TOOLS FOR CHOOSING SEISMIC
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In this report, the decision making tools for choosing seismic reinforcement
method of old wooden howse is proposed. The tools evaluate the aseismic
performance, cost, ease of construction and visual quality, The evalvated methods
of reinforcement are ning newlyproposed method and four traditiona? method. All
newly-proposed methods get certified from the Japan Building Disaster Prevention
Association and the four traditional methods contains the method using plywood
with opening for more convenient works. The proposed tools.can help a rational
decision for both structural designers and hoese owners, and can promote the
aseismic reinforcement of old wooden house.
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SEISMIC PERFORMANCE OF
WOODEN SHEAR WALLS WITH PANEL
OPENING

HEEFEH —= LI *2
NREX * 4
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Keywords:
Conventional post and beam wooden house, Shear panel, Seismic
reinforcement, Panel opening, Low-cost

Hideki IDOTA # 1 Kazuhiro YAMAZAK| — =2
Tsutomu HANAI # 3 Hirofumi KAWABATA — =« 4
Wataru ISHI — =5 Koji YAMADA ———— =6

In order to achieve the reasonable and economic aseismic reinforcement
for ald wooden hiouses, it is very importani lo clarify the seismic
performance of the quake-resistant shear walls with opening in structural
plywood. The purpose of this paper is to evaluate strength and stiffness
of the wooden shear walls with pancl opening. Twenty three types of
test specimens with various shapes of opening on the structural plywood
are employed as a load-bearing tests under cyclic loads. Based on the
experimental results, the paper proposes the useful evaluation sheets for
an econarnical aseismic refuforcement.
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