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EXPERIMENTAL STUDY ON THE OUT-OF-PLANE BUCKLING STRENGTH
OF STEEL ARCHES WITH H-SHAPED CROSS SECTION

wE 7t W ooERRt
By Tsutomu SAKATA, Tatsuro SAKIMOTO

Experiments for total of 1l specimens are carried out to
observe the behavior of elasto-plastic out-of-plane buckl-
ing of the arch structures with H-shaped open cross section
which are subjected to uniform vertical load. The effects of
several factors on ultimate strength are investigated, that
is, slenderness ratios of arch rib, load directions, types
of bracing system and braced length ratios. The experimental
results are compared with the theoretical ones. In general,
the theoretical predictions show good correspondence with
the experimental results in ultimate strength and buckling
modes and so on. Validity and efficiency of the theoretical

procedure are comfirmed
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Name of | 1 |L(Lo){ £ | £/1} t | b | h A JIx Iy Iz GIx | _ECy  |ry 5/
Specimen | mm mm mm mm| mm| mm| cm2 cmd cmd cmd | EIy (ER*Iy | mm Ty
pP-198 2800{ 2925 {560]0.20{6.0| 70{136{15.84{1.90] 34.5,450.510.022{0.001 |14.81198
series (3075)
P-156 2800{ 2925 |560]0.20(6.0| 85(|136{17.64(2.12] 61.6{526.60.014|0.001 [18.7 158
series (3075)
P-115-5-V [2800] 2925 {560 ({0.20{6.0(1101136[20.64{2.48{133.3[653.410.008|0.001 {25.4 {115
(3075)
C-116-5-V 12800 2940 |56010.20}6.01110]136{20.64 2.481]133.3/653.4{0.00810.001 [25.4 |116
(3075}
pP-296 2800| 2903 |5601(0.20(|4.5 45| 79} 7.20]0.49 6.9 69.110.02810.0003 9.8 |296
series (3075)
Remarks Cross-sectional properties are about one arch rib
L:curved length of specimen Lo:curved length between the springings
A:cross-sectional area ry :radius of gyration of the cros section
Ix,Iy,Iz:moment of inertia of the cross section with respect to x,y,and
z axes,respectively Cw: torsional warping constant
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Configu- Slender- Bracings
No.| Specimen ration ness ratio [ Type [Number|loading
1 |C-118-5-V {Circular 116
2| P-116-8-V 115 Vertical
3 | P~-156-8-V 158 8ingle Arch
4 | P-156-S-T Tilting p7 i?;; T " ——— [l‘r—]]
§ | P-188-8-V 198 Vertical A <
8 | P~188-S-T |Parabolic Tilting 0 B s s 1 s s e e 1 r;;_j
7 | P-286-P7-V P 7 =
X6 |d =
8 | P-286-L7-V L 7 Vertical T 5075 —
8 | P-296-X6-V 286 X 6 X4 I? - =1
10 | P-286-X4-V X 4 L‘~.B=0 L]y — J
11 | P-296-X4-T X 4 Tilting X4 i— : ]
. (Tilting) |~— £=0.50 —]
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= > >
.50 T --o-- Modified value ) g 1 §C-118-§-V 1/780 fo——
0. 2 | P-115-§-V 1/10 ———
Eﬁ o f&é oo &5 43 / 4.5 @ /1080 :
LUK | ot ) 3 |P-156-5-V 1/1110 ~~—
0.50y 1 f 5 tx P 4 |P-156-S-T 1/1560 P —
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2 > N . G’[ N 1/750 L
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<050y " gpecimen Specimen Specimen Specimen 8 | P-296-L7-V s N
No.1,No.2 No.3,No.4 No.5,No.§ No.7~No.11 . 171060
N 17890 [EEV::iix
] 9 | P-296 X6-V :
K-7 BERIECHhSH 5 17800
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—F Y TOMEIIE2WVWTIE. B 7 —FOBE., 75 v PEMERZ-0OMAESTIERI.. HEE No. 1,
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MBKELE B, TORH. DROVEAZKRSENL 2%, 7—F XA No.5 P-188-5-V (single)
KEMTFVWHRETHEES DR OEALMICBRTERLAD, 7T—F (a) Torsional deformation

Y7 OEALEMERERT ZEREAD EREROFBREL R -1 d
DEEZONE, —H. AN tDBE . BITEROFBERER

1.0
HRTIIRELB->TWEY, 20FEFARHESLTRO, Lg/x/f”\xx\mu

£-5 BAFNEOREK—EE No.5 P-198-S-V (single)
Pu (t) Nu (t} Test Gu/Jy
No Specimen Test [Theory | Test |iheory|Theory| Test |[lheory Ay
1 |C-116-S-V |49.58| 49.50| 39.02| 38.95| 100*|0.823| 0.821| 0.606 [1'0 P =
P <
2 | P-115-5-V |43.55| 47.75| 34.86| 38.22] 91 [0.740| 0.812] 0.607 RSN
3 | P-156-S-V 135.48) 35.75| 28.40] 28.61! 89 |0.691| 0.696| 0.823 — :
4 | P-156-S-T |44.88| 44.25)| 35.92] 35.42| 101 |0.870| 0.858| 0.535 e VR N N I:l-
No.7 P-296-P7-V (twin)
S5 | P-198-S-V [24.38| 26.25| 19.15| 21.01] 91 |0.493| 0.538| 1.073 1.0
6 | P-198-S-T {30.73| 36.25| 24.60! 29.01| 85 |0.640| 0.755{ 0.690 R
7 | P-296-P7-V|{19.28 | 18.75] 15.43| 15.01| 103 [0.336| 0.326 - [ B
8 {P-296-L7-V{41.63| 44.00 33.32| 35.22] s5 |0.73110.773 - N
9 | P-266-X6-V147.13 | 44.25 ] 37.72| 35.42} 107 |0.790]| 0.741| 0.752
10 | P-296-X4-V|35.98 | 29.25| 28.80| 23.41| 123 [0.807} 0.493| 1.170 No.9 P-256-X6-V (twin)
11 | P-296-X4-T|46.93 | 40.00 | 37.56| 32.02| 117 |0.789] 0.672| 0.761 10
(3) EEE—F { s

B8 cREmALMOEXRER1.0& LT, SR FomAKEEE— % ':_mﬁi‘j‘
— . R s No.10 P-296-X4-V (twin)
Flto L. M8 G REE7T—F0hLVAE— FTH 3, X, (b) Lateral Deflection
EHRRIEBRERERL. BRIBITERERY. CORIvENRERE *
EREEDSEEIT LKL TWDC LD D 5, (-8 EAA R € — FE
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HTH B, Sec. 1&Sec. 2T RWH LT L v FoFBEL TR, EREFMCEHAMITOFANEHLT
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