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ABSTRACT :

As the first step to suggest effective ways of using direct analysis method considering current situations of

construction fields in Korea, analytical approach is used to verify direct analysis method which adapts initial imperfection

limitation of Korean specification of building construction. The main analytical variables are size of frames, axial load ratio,

axial load distribution, value of notional loads, location of notional loads, and applied method of notional loads. The results

show that the use of initial imperfection limitation of Korean specification, I/700 is suitable, and the recommendable method

to use direct analysis method is applied notional loads based on L/700 as minimum lateral load at each story, even if B2 is

less than 1.5 and lateral loads exist.
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Table 1. Initial imperfection limitations
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Table 2. Sections of analysis frames
3F18 5F3S
Girder H-506x201x11x19 H-506x201x11x19
(SHN400) (SHN400)
H-350x357x19%19

Col H-304x301x11x17 (SHN490)

orumn (SHN490) H-250%255x14x14
(SHN490)
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Table 3. Names of variables

3 HE 1 C 5

L Minimum lateral load concept
(5 : considering 0.002Yi,
7 @ considering 0.00143Yi,
N : non-consider
A simply added)

Notional load applied points
(C : each column, S : each story)

Notional load values
(1 :0.001Yi,
5 1 (0.001+0.002)Y1
7 : (0.001+0.00143)Yi
IN : second order inealstic analysis)

Axial load distribution
(E : even, U : uneven)

Axial load ratio (L : 0.3, H : 0.6)

Story of frame (3 : 3story, 5 : Bstory)
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Table 4. Results of analysis (3F1S cases)

Axial load (kN) Moment (N.m) Axial load (kN) Moment (N.m)
Variables Variables

C1 C2 C1l C2 C1l C2 C1 C2
3HE1CN 2,614 2,644 29,970 29,939 3LEICN 1,181 1,447 257,411 257,021
3HE1CH 2,613 2,644 32,610 32,541 3LE1SN 1,181 1,447 257,423 257,010
3HE1C7 2,613 2,644 30,866 30,822 3LESCA 1,177 1,452 266,154 265,753
3HE1SN 2,614 2,644 29,987 29,920 3LESSA 1,177 1,452 266,178 265,730
3HE1S5 2,613 2,644 32,629 32,522 3LETCA 1,178 1,450 263,663 263,261
3HE1S7 2,613 2,644 30,885 30,805 3LETSA 1,178 1,450 263,674 263,238
3HESCA 2,604 2,653 50,348 50,318 3LESIN 1,187 1,440 248,220 247,310
SHESSA 2,604 2,653 50,404 50,263 3LETIN 1,197 1,431 226,050 225,710
3HE7CA 2,607 2,650 44,540 44,509
SHETSA 2,607 2,650 44,584 44,465
3HESIN 2,611 2,646 35,687 35,637
3HET7IN 2,614 2,643 30,493 30,452
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Table 5. Results of analysis (6F3S cases)

Axial load (kN) Moment (N.m)

Variables

Cl | C2 | C3 | C4 Cl1 C2 C3

Axial load (kN) Moment (N.m)

Variables

Cl1

C2 | C3 | C4 C1 C2 C3

C4

SHEICN | 1,858 3,71213,702|1,925| 50,873 | 58,099 | 62,617

56,082

S5HUICN

3,673

1,897(1,886|3,741| 56,465 | 62,746 | 57,945

50,517

SHE1C5 | 1,858 (3,71213,702|1,925| 51,108 | 58,333 | 62,842

56,286

S5HU1CH

3,673

1,897|1,8863,741| 56,701 | 62,982 | 58,169

50,720

SHEISN | 1,858 |3,7123,702|1,925| 51,010 | 58,113 | 62,553

55,999

SHU1SN

3,673

1,897(1,886|3,741| 56,589 | 62,773 | 57,893

50,420

SHE1S5 1,858 3,712|3,702 (1,925 | 51,246 | 58,349 | 62,778

56,201

5HU1S5

3,673

1,897(1,886|3,741| 56,825 | 63,009 | 58,118

50,623

SHESCA |1,847 3,714 13,700 11,935| 70,040 | 79,679 | 84,197

75,248

S5HUBCA

3,663

1,898(1,885|3,751| 75,658 | 84,302 | 79,502

69,711

SHEBSA | 1,847 3,714(3,700 [ 1,935 70,450 | 79,726 | 84,005

74,997

S5HUBSA

3,663

1,898(1,885|3,751| 76,029 | 84,385 | 79,345

69,419

S5HET7CA 1,850 3,713 3,701 |1,932| 64,577 | 73,528 | 78,047

69,787

S5HUTCA

3,666

1,898(1,885|3,748| 70,188 | 78,158 | 73,358

64,241

SHETSA |1,850(3,713|3,701 1,932 64,910 | 73,566 | 77,890

69,583

SHUTSA

3,666

1,898(1,885|3,748| 70,489 | 78,226 | 73,231

64,004

SHESIN [1,85513,713|3,702 (1,927 | 56,323 | 63,814 | 68,435

61,510

S5HUBIN

3,671

1,897(1,8863,743| 61,176 | 69,123 | 64,354

55,221

SHETIN [1,8583,712|3,70211,925| 51,178 | 58,093 | 62,711

56,369

SHUTIN

3,674

1,897(1,886|3,740| 56,123 | 63,311 | 58,542

50,176

SLEICN | 685 |1,894|1,814 1,205 |403,648|454,936 455,968

403,041

SLUICN

1,592

986 | 906 |2,113]406,401|457,244 (453,648

400,298

SLEISN | 685 [1,894 1,814 1,206 |403,714|454,948 455,936

402,998

SLU1ISN

1,592

986 | 906 |2,113]406,456|457,256|453,627

400,255

SLE5CA | 680 [1,895]1,813|1,210|412,386|464,785 | 465,806

411,780

5LUBCA

1,588

987 | 906 |2,118]415,151|467,072|463,487

409,048

SLESSA | 680 |1,895|1,8131,210(412,572|464,796 | 465,719

411,660

SLUBSA

1,588

987 | 906 |2,118|415,325|467,104 (463,410

408,917

SLETCA | 681 [1,895]1,814 1,209 |409,893|461,976 | 462,997

409,286

SLUTCA

1,589

987 | 906 |2,117|412,658|464,274|460,678

406,555

SLET7SA | 681 |1,895|1,814|1,209|410,047|461,988 |462,933

409,190

SLUTSA

1,589

987 | 906 |2,117]412,802|464,297|460,625

406,447

SLESIN | 683 |1,893(1,813|1,205|408,520 | 458,240 {459,520

406,510

SLUSIN

1,598

984 | 906 |2,106|395,910|448,350(445,080

388,760

SLETIN | 685 |1,893(1,8131,203|406,090 |455,540|456,810

404,090

SLUTIN

1,600

984 | 906 |2,105|393,510(445,620(442,340

386,370
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