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AN EXPERIMENTAL STUDY ON THE LOAD-DEFLECTION BEHAVIOR OF STEEL BOX
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This paper presents the characteristics of strength of box section beam-octagon section col-
umn connections of steel rigid frames under the monotonic loading and the cyclic loading. Six
specimens of steel rigid frame connections were tested under the monotonic compression and
tension loading, and the cyclic loading. The results of this test presented the ultimate strength,
the defomation capacity and the absorbed energy of the rigid frame connections.
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Table 1 Test Program

Specimen ” Loading Type [ Inside Web | Numbers
OCT-1-C Compression O 1
OCT-0-C .| Compression - 1
OCT-I-T Monotonic Tension O 1
OCT-O-T Tension - 1
OCT-I-R . O 1
OCT-O-R Cyelic _ 1

Table 2 Dimensions of Test Specimens

Specimen B t H L
Series (mm) | (mm) | (mm) | (mm)
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Table 3 Cross—sectional properties

Specimen A, I, 4 I B/t| R
Series (cm?) | (em?) | (em?®) | (em?) | (cm®)

OCT 115.2 | 49695 | 1492 | 129.6 | 54106 | 40 | 0.71
OCT-0 ' ' '

A, = Cross—sectional Area of the Column

I, = Geometrical Moment of Inertia of the Column
W. = Section Modulus of the Column

Ay = Cross-sectional Area of the Beam

I; = Geometrical Moment of Inertia of the Beam

Load (P) Load (P)

‘ I
7 /

7

i : K /
\‘/Maximum Stress Point \Maximum Stress Point
= ez |
’ +

I
/ G=0,+0, / G.=.Gpy 4.0,
-/ . /
] / g
/ 7
/ 1
/| /!
] ——
Vo L
7 /
/ /
load P} éad ®)
(a)Compression {b)Tension

Fig. 3 Maximum Stress Point

Oy = 0m +0n
_ Bl +Pycos0

=T YT T4,
o2
Py= —%—— (2)
(522 + Ly)
ZIT, oy = HAUROBRMNETEMAR

KO RDIlE, (=HERELFEOPLBEDOETH
(cos 8=0.89),4, = ZOWiEE, [ —FHOWB _RE—
AN,y = BHSEONEOIRE O P IS SRR
ETOHERETHS.

(2) Rk b, FHBRHE P, =56.2 tf (551.3 kN) %
B,

3. EBFE

(1) #®EFHE

(1) B EHRERA
RGN B2, THERBRFTEE T 3tf (294
kN) % XA THEHEEIT, BREEMETE
RIS D B2 TRAT 5.

(2) %095 5REH
FISRFENEATEIGD, HHEMREETT & FEREOH

> Cycles

HARRRARN

Fig. 4 Loading Program

HETIT 5.

(3) # D& UEAf
BT, BROELBHOBMA 975 LICE
T 5 —RITRELS LD, FHITIIH 4)
EBEICFig. 4 WRTXOBEH{ I 0 r S L%
A
BN, EMEH D S8 a2 AL TITU,
EMERDO A, K44 7T & ITBIREN 6, §°
YU X ARBENAED L D I8 T 5.
Y UXABENL, &K 66, &L, TORIIFEE
TORER T OBRN S £ TEHWEIT .
72, FIRANE, 6, ZRHEME UTROE LE
EATD.

(2) VTBBEICEROME

HAKOBAMET, EREENFEINZES
IKOTAS — DR, SFREL VI EICHlE M
ZEERT B, i, EURBEZEALE X UEIBAOME
OEREFARB 7212, ENEHERBL, EHELN
W EDENAEREFT S,

—199—



Table 4 Results of Tensile Coupon Test

t oy €y E v | oy/op Oy
mm | kgf/cm? (MPa) | x 10~° | kgf/cm? (GPa) kgf/cm? (MPa)
6.0 || 2998 (294) 1427 | 2.07x10° (203) | 0.20 | 1.25 | 4374 (428)
9.0 2584 (253) 1221 | 2.10x10° (206) | 0.29 | 1.08 4186 (410)
oy =Yield Stress, E =Young’s modulus '
or =Nominal Yield Stress 2400 kgf/cm? (235 MPa), v =Poisson’s ratio
Table 5 Maximum Load under Monotonic Test
Specimen Loading Inside Web | Maximum Load P, tf (kN) | P,/P,
OCT-I-C || Compression O 69.1 (677.9) 1.23
OCT-0-C || Compression - 70.0 (686.7) 1.25
OCT-I-T Tension O 87.8 (861.3) 1.56
OCT-O-T Tension - 88.0 (863.3) 1.57
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Table 6 Absorbed Energy

Specimen ||  Loading Inside Web | (AE)

OCT-I-C || Compression O 2.42

OCT-0O-C [ Compression - 2.85

OCT-I-T Tension O 6.08

OCT-O-T Tension - 8.96
AE=Absorbed Energy
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Fig. 10 Absorbed Energy per Displacement
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