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Survey of Rational Design Procedure for Steel Columns

that are Supporting the Living Spaces
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(Nagoya Institute of Technology)

Abstract :

In Japan, square steel tubular columns have been widely used and seismic loads are significant in
designing a column. However, the present design formulas for columns are based on test results of
H-shaped steel columns, and it is questionable that this formula can be directly applied in square
tubular columns. Moreover, test data that will verify the current limitation for square steel tubular
column does not exist. Therefore, it is necessary to clarify the deformation capacity of square steel
tubular columns under constant axial force with bending moment. For this purpose, full scale
testing of square steel tubular columns are conducted. From the test results, the effects of axial
force ratio, material property and loading pattern on the elasto-plastic behavior of the columns are
clarified. And, it is shown that P 0 moment significantly decreases the plastic deformation capacity

of the column.
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loading point X loading point
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- E D C B A | |o oo o
2 < o NES
. A \ T gl ol
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Welded seam | L L 000 o
L T | £l ~
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Rotational mesurement points Vertical mesurement points Rotational mesurement points
L (a) Side A (web) X, L Side A
| | o oo o
e e == = S S S XN |2
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H Strain gauge x> . 3 opiS
X-X’ section
1160 580 362.5 362.5 145 | 145 | 145
== Strain gauge (b) Side B (flange) unit : mm
3 43
F1 HRE BB P
Steel grade | E [kN/mm?] | 0y [N/mm?] | Ou[N/mm’] Y.R. [%] Eone [%)]
STKR400 211 386.7 459.1 84.2 35.2
BCR295 214 420.4 491.9 85.5 32.0

E: YV 7RE, o BEINIB I, o SRR S, YR FEIRIE, Eo: BB 0F

2 TR A AR R

Steel grade stax [kN] s]vy [kN] CIIIN}’ [kN] _va/cal]vy
STKR400 2088 1781 1832 0.9718
BCR295 2384 2008 2102 0.9557

N FEREERFRABR O IR JT, - N FEAE A AR O BRI ),
calNy: FEMMEIZEED <K& 72 &R (=4 - o))

X3 MG o Wi iRk (92 J45)
Steel grade t[mm] | B[mm] R../t A[mm?] | I[em'] | Z[cm’] | M,[kKN-m]
STKR400 8.667 150.2 1.81 4713 1540 246.5 95.3
BCR295 9.158 150.3 1.69 4953 1606 258.1 108.5
W, By, RSO Imm], A:WraikE, LW RE— X Vb,
Z,: Ve AR K, M, APEYERIY ' — X Vb (=Z,0))
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Steel L N, M, Oy
Name grade |[mm]] B | A [ A | T neny | K| Nem) | frad)

B150bt17ny020L2900M_S | STKR400|2900|16.7|50.7{0.56|0.69{0.20| 366 | 0.0 | 90.02 0.02860

B150bt17ny030L2900M S | STKR400{2900|16.7]50.7|0.56{0.69{0.30| 550 | 0.0 | 83.39 0.02748

B150bt17ny030L2900C_S | STKR400(2900|16.7|50.7{0.56|0.69{0.30| 550 | 0.0 | 83.39 0.02748

B150bt17ny030L2900M_B| BCR295 [2900|16.7|50.9]0.62]0.7210.30| 631 | 0.0 | 94.22 0.03102
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200k BCR295 1 100 BCR295 | support
STKR400 STKR400
= B Pressure-resistant
a300f 1 ot . g plate
E g z Strain gauge
Z
200} 1 0 I r Vertical
o mesurement
100 | 1 o2t [] H/ﬁ device
Specimen
0 L L 0.00 L L L Pressure-resistant
5 sl(g/b ) 05 3 00 23 82/580 5500 plate
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1.0
N N F/lc,E /lc,E
o RERMATBER SN HOIRNETH D, K2Rk ] STKR400 = @
ARSI O — 289, X2 B bR % b4 5 72 BC\\RZ95 e o
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F B RERE e, (= o /ENT & D BERTAL L 7450 T b 5. S o4l 1y Aog=0.10(1+x
SN §JE A A ek D ERBR A L 1T D 345 D 450 mm & 02
MEE U, S04 PRI BN T U7, #fic i 1
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AELD FRER RN & FA0E L, WA R % 20 L 7= Fhep OT Ao
A SR 00 e DRI ST (2 L, I 28 3 B4 HRAZHBELONG

FOUMET U 2RO M E & B U7z, 3TN sA AR I3 A0 A X 0 GHl U 72 F2lE 2 565
WCRE 247 5 720 Bl Hen 3 BEREIINIZ 3 2 B INO % 0.20 £ 0.301Z3%E L7z, 2O
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JEREARBRIC B W T RIN IZIZ L A CRMETH 5. MREIEHEM & U TR ARl & h
STKR400 & BCR295 D 2fdi % # &% 7 L 7z, STKR400 DR X 13 235N/mm?, BCR 295 O &R 58
T13295N/mm’ & K& EAEA D, RATIRT R SITHEDWTHRE U 22 HA O il mi A R
s WEALT B (F4) o KAITTR$H I & MR & 2 HIBRA(2) & O RIGRIfR O E O A TEZ T RS
NZRIETHEAEZRT S 0SB, 5 $ STKR400 & BCR295 # 3% L T\ 5, F72, FE#5]
IREABAE RIS KD W TRE L 22 M ORI 2 R4ITR L, X426 & R S K % i
FR(2) & DGR E T, BIRR@IZHDINT, o & 0 i1 H0.30 DFRER 4 % SR L 72354,
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P: Couple Force
for Moment

N (a) Boundary condition
Horizontal mesurment devices
Rotational mesurment devices Rotational mesurment devices
. ] Arm to apply bending moment
N : Axial force q q q q q il ¢ PC bars

EERRE L Fli o o / o|o[c olo|e o o | o o=—=28 === oo e =
[ DDEiA ol m / oo\ | ool L Ll - - TN
ro . Center hole jack —~_|P: Couple force ]
Hydraulic jack Linear systefn Specimen () Plan view n for moment Center hole jack

BI5 el AT A X
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M ax M Ornax 0, w0, P 20,
Name 0./6,.
[KN-m] | [kN'-m] | [rad] [rad] [rad] [rad] [rad]
B150bt1 7ny020L2900M_S | 102.3 —_— 0.121 0.225 7.87 0.179 —_— —_—
B150bt17ny030L2900M_S | 87.42 —_— 0.091 0.122 4.45 0.080 —_— —_—
B150bt17ny030L2900C S | 94.79 | -102.0 —_— —_— —_— —_— 0.335 0.268
B150bt17ny030L.2900M B | 95.77 —_— 0.087 0.104 3.46 0.061 —_— —_—
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(c) B150bt17ny030C_S
(d) B150bt17ny030M_B
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FE—A Y MR TH S,
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EWHREARE A TH 722812k EDEHEL6N 5. K6b)HLUESLD, BCR295D¥
ME R H#0/0,03STKRA00 DML HE LD BH L Z1L.ON S W L DR TE %, BIRHZD
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BCR29513ZSTKR400 &k D & bFMICKE LM TH 722 L S HEH LRI h 5,
3.2 4R UHMARFICH (T MO ETOMITE— X > M-ElE MR

X 712 AR U FEER OAE R 2R3 X 7()EX6(b) & [kt D T T 7 (a) O i il % Tk L 72
FRTH O, BRI K 0RO 22UV 2 R SR Th 5. HE2ICHFE— 4 v M
Fi s AT IC R S = R IR 2 v, XSS & — x> b -BARAPE R AR R A2 ., X
@RI HEIC K i h 2Bl A2 X108, &k, EREIREIE LT ISR SBETCHE VR
DT3B,

(1] BV — 7 & TORREIN ] - e blisf 2 553 2 58, B o @R+ BESDE S,

[2] Rl &2 bR &, I IAME R 2854 MK Fbir b2 READYE S,
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— 50t . osf
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—— B150bt17ny030L2900C_S
----B150bt17ny030L2900M_S{

0.0 0.2 0.4 0.6 0.8 1.0

‘ 8(rad)
HYT2 RN I IEAR (B150bt1 7ny030L2900C S) 10 e — A b2 A
(4 W i)

W35 L, BEETIORKINIIOTBT.6%KE KL 5 -7, ZhoDFEENIE3.5HIZHNTH
Y B, MR AR % 32 % akBR R & HEFRRT 4 22 1 2 B IA O FIRE 2 ik 5 &, ZO%E
JEIRIZ R 2EME U 7, HMBERATIEIZPOE — 2 ¥ MZ K BABARAL, REMmEA, 5 i 7=
WIRKRE L 5 RIRE L k572, —/7C, MR UG, 40,02l H L — 7 CTiHhif € — #
v b OME AW Z B & D (B S IERE A E T 5 7 5 v D il) ORGSR
Ulzo ZOHOWMIZ LD, FEMBORBEZIEEE AR L, i)k L 7= (BHE22H) . M
iy € — 4 ¥ AT OREM OAEEN (72 b AL E) IZD0W T, 338V TitdT 5,
(18 Hr > O FNE E i ] & 7= (3 Bl DA il 23 R KN 10 90% & Tt MK T L7z & 2 D F
RYBMZTERE )T 5, o BRI AR 226,7, Bldillo RREEMEZTERE ) %20,
TEL, ZOEAERSITIRL TS, 72, K5HDO0/FMMLTEEZIDBRL 720, P
Ot JIEHM 2 & DI 75 % B A U 72 Ao MinfA < b b, B RO MU & 5 5,
FER & O IERA I O BRAREME AT AL 11E,  [F— il oo BEEREAT i O IR T 0.0 4.1815, &
AN 50T 3.3505 & 50, MR U 2 521 2 AT A8 A 0D VAR 25 ] 5 13 HE AR A 2 52 1)
3 OMMAERRE D KEL 55 2 LN ER I Nz, K10ISR T EBIIHRIC 0T ¥k
BIGRENI MR E L 55 Z LRI Tz,
33 AL EMRILDHEEE P ETTARICEZ HEE

BIILIZZ TR AE S VRS WiImD T ORI EZL %R 9. 2 QWK i E DI
AR U 72 SR AN G B K O ZR T OFHIME & 0 B L 2 Wrna IR T 5. Z oWk IZIX
IR T EHHIEIZ f5 1 2AIEIRTH 0, WA K< £ 212oh, L1 T L2IKREE &«
%, F72, KI11(e)I TR ERATH A, B2 i 2 0k LT b, — s 3T 5l o Wi
TR & TR LT 5, D120 9IS R§HIIE I 35 5 SN AN T OO Oy IZE L
ERTHERTH S,

M11k X UX12& D, HHEROK R FRATER L T, HEohChIiEE A
EhEFR X TR, MGHHERA &2 17 > 72k BRIA TS 5 &, M BER, okt I O Wi 0%
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