On the Racking Resistance of a Wall with
Spaced Columns

Osamu KUDO

Racking tests were performed on traditional Japanese post-and-beam construc-
tions in which spaced columns with horizontal braces for posts were used and
their resistance to racking was examined The test results are summarized as
follows

When bracings 3 by 10.5cm were used as tensile braces more than two nails
had to be driven to connect a beam or sill and a bracing

When a column was connected with the end of a beam or sill the connec-
ting part had to be reinforced with a stirrup

When bracing plates were nailed to the wall it had to be performed care-
fully with the arrangement of nails and bolts taken into consideration

When frames built ofbraclng 3 by 10.5cm were used for compressive braces
the shear load factor K was recognized to be approximately 2.0

When bracings were connected with bracing plates the shear load factor was
found to be approximately 1.5 in tensile to 2.5 in compressive

Frames with steel rods 9mm in diameter used as braces had a shear load
factor of about 3.0

The wall covered with structural plywood 7.5mm thick had a shear load fac-
tor of about 3.5
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r:TﬁNgﬁ ®o 1 1 " ;?L ; 1 ¢ 1 Poax 3 Pmax Plrpg,
o. mrad ﬁrad mrad ﬁrad @rad mrad %rad (ke) (ke) (e}
TWB 1 330 407 271 318
2 134 198 240 281 290 336 394 263 285
3 158 246 275 352 393 262 260
4 199 283 330 346 347 231 285
CWB1 127 327 493 594 664 699 730 487 554
2 230 511 684 771 797 531 607
3 246 384 488 580 654 715 730 487 435
4 160 208 220 256 171 198
TBP1 160 268 366 439 500 536 556 371 451
2 157 275 381 447 526 565 610 662 441 603
3 536 732 737 491 541
4 122 216 295 362 420 463 621 683 455 484
CBPI1 525 779 791 527 534
2 407 912 995 663 355
3 161 302 502 673 784 861 899 599 540
4 268 572 792 930 975 650 675
TSR1 156 363 628 862 954 1044 1176 784 837
2 112 280 586 778 937 1008 1260 1327 885 742
3 650 1050 700 270
4 132 281 426 520 603 676 880 883 589 604
PWW1 442 779 1054 1210 1224 1336 1356 904 1074
2 464 705 869 1008 1090 727 774
3 428 719 926 1087 1165 1306 1558 1039 1170
4 346 614 800 966 1097 1156 1430 1531 1021 1175
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No.  gporad 3pptad gpptad fpprad pagrad oprad gora (kg) (kg) (kg)
TWB 1 407 271
2 207 276 304 3857 394 263 297
3 243 393 262 201
4 262 347 231 280
CWB 1 207 499 636 700 730 487 567
2 344 797 531 322
3 390 730 487 191
4 201 230 256 171 194
TBP1 196 328 431 506 530 543 556 371 462
2 193 345 432 532 581 618 638 662 441 609
3 737 491
4 142 261 358 440 502 558 683 455 487
CBP1 791 527
2 995 663
3 183 399 755 899 599 302
4 435 975 650 75
TSR1 571 1176 784 239
7 200 899 1078 1220 1280 1295 1327 885 969
3 1050 700
4 180 398 568 694 824 883 589 567
PWW 1 713 1131 1322 1356 904 1011
2 749 1090 727 732
3 680 1033 1237 1405 1536 1558 1039 1173
4 673 994 1170 1376 1503 1531 1021 1124
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No. K.L KL kLl K’ KL KL K1 K’
200 120 60 200 120 60

TWB 1 0.86 0.94
2 0.76 0.92 0.76 0.96 0.83

3 0.87 0.82 0.64

4 1.05 0.73 0.73
CWB1 1.56 2.10 1.54 2.02 1.54
2 2.17 1.68 1.02

3  1.55 2.07 1.38 0.60

4 0.70 0.54 0.54
TBP1 1.16 1.58 1.16 1.37 1.68 1.18
2 1.21 1.67 1.93 1.21 1.37 1.84 2.02 1.37

3 1.56 1.56

4 0.94 1.33 1.97 0.94 1.13 1.59 1.13
CBP1 1.67 1.67
2 1.12 2.10

3 1.59 2.48 1.59 2.39 0.96

4 2.51 2.06 0.24
TSR1 1.99 3.02 1.99 0.76
2 1.86 2.97 3.99 1.86 3.42 4.06 2.80

3 0.86 2.22

4 1.35 1.91 2.7 1.87 1.80 2.61 1.80
PWW1 3.34 3.88 2.87 4.19 2.87
2 2.7 2.30 2.30

3 2.94 3.69 2.94 3.92 4.87 3.29

4 2.54 3.48 4.53 2.54 3.7 4.76 3.24
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