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PEER Report 2013/20 J-14



HSS16x16x5/8 kL/r=80,b/t=245,E, /(P -3)=487

1.5 1.5
™ 1 2™ 1
< s
g g
£ o5 £ o
'S 'S
k] k]
2 2 i N\
30 3 9
S N
2 05 i 2 o5
| )
E 10 0 10 20 '-’20_ 0 20 40 60 80
Axial D 8/38, Out-of-plane Di LINEN
HSS 16 x 16 x 5/8 (kL/r = 80)
HSS14x14x1/2 kL/r=80,b/t=27.1,E,, (P, 8)=453
15 1.5
™ 1 2™ 1
< s
g g
£ o5 £ o5
'S '8
B 2 \
2 2
30 3 9
S N
g 3
g E s
2 05 2 o5
|
ED) 20 0 10 20 o 0 20 4 60
Axial D LN Out-of-plane Di LINEN
HSS 14 x 14 x 1/2 (kL/r = 80)
HSS12x12x1/2 kL/r=80,b/t=228,E,, /[P, 8)=496
15 1.5
o™ 1 2™ 1
< s
g / g
£ o Sl £ o5
o /] uw
B I B
! | I S\
2 05 \ Yad 2 o5
W )
E 20 0 10 20 '-’20_ 0 20 40 60 80
Axial D 8138, Out-of-plane Di LINEN
HSS 12 x 12 x 1/2 (kL/r = 80)
HSS10x10xL/2 kL/r=80,b/t=185,E,, /P, -3)=499
15 1.5
: |
g s g
s 95 v § o5
kS MW 2
2 | 2
I 9 -
3 3 : W
g 05 koS ] 05
| 4
ED 20 0 10 20 '-’20_ 0 20 40 60 80
Axial D 8/35, Out-of-plane Di LINEN

PEER Report 2013/20

HSS 10 x 10 x 1/2 (KL/r = 80)

Normalized Axial Force, P/ P, Normalized Axial Force, P /P, Normalized Axial Force, P /P,

Normalized Axial Force, P /P,

y

HSS14x14x5/8 KL/r=80,b/t=211,E., /(P,-3)=502
1.5 1.5
1 o> 1
e
I
05, g 95
: AN
0 B 0 =
DS
0.5 2 05
E: 5o 0 20 40 60 80
Out-of-pl D suullsy
HSS 14 x14 x 5/8 (KL/r = 80)
HSS12x12x5/8 KL/r=80,b/t=17.7,Ey, / (P, -3)=50.0
1.5 1.5
1 ™ 1
e
I
05 £ o5
'Y
i)
! N
ABAY
0.5 2 05
ED 5o 0 20 40 60 80
Out-of-pl D suullsy
HSS 12 x 12 x 5/8 (kL/r = 80)
HSS10x10x5/8 KL/r=80,b/t=142,Ep, / (P, -3 )=5L0
1.5 1.5
1 ™ 1
e
I
05 E o5
'Y
2
2
[i 3 0 =
%
E i
0.5 2 05
ED 5o 0 20 4 60 80
Out-of-pl D saullsy
HSS 10 x 10 x 5/8 (KL/r = 80)
HSS10x10x3/8 KL/r=80,b/t=257,Ey, /(P -5 )=455
1.5 1.5
1 o™ 1
e
I
05 £ 05
2
2
2 N&
[i 30 A/
B
E
0.5 2 05
ED 5o 0 20 40 60
Out-of-pl D saullsy




HSSaxExE8 kL/r=80,b/t=108,E, /(P -3)=467 HSSExex12 KL/r=80,b/t=142,E /(P -5)=488

15 15 15 15
IR o 1 o 1 I
= o = =
] $ § g
£ o5 £ 05 E o5 E os
'S '8 'S 'S
= ] 3 B ;
3 3 2 3
3 | 3 :Xi 3 3
£ £ E E
2 s i 2 o5 2 o5 2 o5
e 7
£ -10 [ 10 20 o [) 20 40 60 ED 5o 0 20 40 60 80
ized Axial Dy ion, 5/, ized Out-of-plane Di 8 1§ ized Out-of-plane Di: 5 18
Yy out” "y out” Ty
HSS 8 x 8 x 5/8 (KL/r = 80) HSS 8 x 8 x 1/2 (KL/r = 80)
HSSaxExa8 KL/r=80,b/t=199,E,, /(,-3)=499 HSSBXEXS/16 KL/r=80,b/t=245,E, /(P -5)=478
15 15 15 15
o 1 o 1 o — -l
= o = i J/“‘{ =
g g g K g
S o5 5 05 5 05 v 5 05
L L £ ol L N
3 3 2 | 2
o g o ST 1 o
: : : i 4 3
= ¥ ol = = 1/ =
) ) 1) ) 1)
2 05 w7 2 .05 2 .05 i 2 05
|
ED -10 0 10 20 o 0 20 40 60 8 %o -10 0 10 20 5o 0 20 40 60 80
ized Axial D ion, 5/3, ized Out-of-plane Di 5 .18 ized Axial D ion, 513 ized Out-of-plane Di 518
y out” "y y out” Oy
HSS 8 x 8 x 3/8 (KL/r = 80) HSS 8 x 8 x 5/16 (KL/r = 80)
HSS7XTX5/8 kL/r=80,b/t=9.1,E,, /P, -5)=461 HSSTXTXL2 KL/r=80,b/t=121,E /(P -5)=462
15, 15, 15 15
o 1 y “’,A’R o 1 o 1 o 1
o i ‘ o o o
g | g
5 o5 T 5 0.5 5 05 5 05
: i : : : N
2 /{J | 3 3 2
i - i i I ABES
3 A | 3 | 3
E / £ E E
2 os s 2 o5 2 .05 2 05
a 7
N 10 0 10 20 5o 0 20 40 %0 o 0 20 40 60
Axial D 8/, Qut-ot-plane Di B! 8, Out-of-plane Di B0/,
HSS 7 x 7 x 5/8 (KL/r = 80) HSS 7 x 7 x 1/2 (kL/r = 80)
HSSTXTX38 KL/r=80,b/t=171,E /(P -5)=503 HSSTX7X5/6 KL/r=80,b/t=211,E /(P -5)=487
15, 1.5, 15, 15
o 1 At o 1 o 1 !
= 4‘/‘; o z =
g Wy g g g
S 0.5 S 0.5 s 05 5 05
£ I] 2 8 8
k] 3 ] ]
E }} Z E E
EC E o i e B
g Sy H £ g
5 toesu) 5 5 5
2 o5 v Z 05| Z .05 Z o5
| y 7
£ EC 10 20 b 0 20 4 e 8 ED 20 ET) 20 40 60 80
Axial D 8/ ay Out-of-plane Di 8 ! sy 8/ sy Out-of-plane Di sml ay

HSS 7 x 7 x 3/8 (KL/r = 80) HSS 7 x 7 x 5/16 (kL/r = 80)

PEER Report 2013/20 J-16



HSSTXTXUA kL/r=80,b/t=27.0,E, /(P -3)=479 HSSEXEXS/8 KL/F=80,b/t=7.3,E, . I (,-8)=47.9
1.5 1.5 1.5 1.5

y
[N

y
=
y
"

o
©

05

=

[ 0 20 40 60 80 ED -10 0 10 20 5o ) 20 40 60
Axial D ion, 5/8, ized Out-of-plane Di 5,18 ized Axial D ion, 813 ized Out-of-plane Di
Yy out” "y y out” Ty

HSS 7 x 7 x 1/4 (KL/r = 80) HSS 6 x 6 x 5/8 (KL/r = 80)

c

Normelized Axial Force, P /P,

Normalized Axial Force, P/ P,
Normalized Axial Force, P /P,

Normelized Axial Force, P /P,

&
b4

g

-10

HSSEx6X1/2 KL/r=80.b/1=9.9,E /(P -5)=477 HSSExEX/8 KL/r=80,b/t=142,E /(P -5)=470
15 15 15, 15
o 1 o 1 o 1 o 1
5 3 s 2
g g & 8
g os 5 o3 5 o3 5 os
B ] 2 B \
2 < < <
B 0 3 0 3 0 3 0
I 5 S N
g 3 ﬁ k- -
£ £ 3 E
e =) =) =)
Z 05 Z 05 Z 05 Z 05
o -10 0 10 20 4o ) 20 40 60 %o -10 0 10 20 % 0 20 a0 e &
ized Axial D ion, 8/8 ized Out-ot-plane Di 8,08 ized Axial D ion, 815 ized Out-of-plane Di LIWE
y out” "y y out” Oy
HSS 6 x 6 x 1/2 (KL/r = 80) HSS 6 x 6 x 3/8 (KL/r = 80)
HSS6X6X5/16 kL/r=80,b/t=176,E /P, -5)=49.8 HSSEX6XL/4 KL/r=80,b/t=228,E, /(P -5)=493
15 15 15 15
o 1 o 1 o 1 o 1
B e B B
g g g g
5 os 5 o5 5 o3 5 o5
] ] ] ]
2 Z i Z
i | i » i e Yy
E S~ £ E £
e N =) o o
Z 05 i Z 05 Z 05 Z 05
| 7
N ET 10 20 5o 0 20 40 60 80 ED ECI 10 20 5o 0 20 40 60 80
Axial D 8/3, Out-of-plane D B!, Axial D 8/, Out-of-plane DI B0/,
HSS 6 x 6 x 5/16 (KL/r = 80) HSS 6 x 6 x 1/4 (KL/r = 80)
HSS5-1/2x5- U8 KL/r=80,b/t=128,E /(P -3)=449 HSS5-1/2X5-1/2X5/16 kL/r=80,b/t=159,E /(P -5)=453
15 15 15, 15
o 1 o 1 o 1 !
T o P P
g o5 s o5 I 5 o5
k] 3 \ ] ]
2 S 1 2
i 1’ S 3 1T IED
= = wa K]
E E E E
S S s S
Z 05 Z 05 V Z 05 Z 05 V
£ 5o 0 20 20 60 ED -10 0 10 20 5o 0 20 40 60 80
Out-of-plane Di: amlsy i Axial DX i alay i Out-of-plane Di: smlay

HSS 5-1/2 x 5-1/2 x 3/8 (KL/r = 80) HSS 5-1/2 x 5-1/2 x 5/16 (KL/r = 80)

PEER Report 2013/20 J-17



HSS5-U/2xE-1x1/4 KL/r=80,b/t=206,E,, (P, -3)=488
1.5 1.5
IR o 1
o o
@ @
£ 05 £ 05
' | u
3 4 I B
3 \ 3
3 0 s 0 L
N N
: i 3 AN
£ o/ £
2 05 T 2 05
w y
£ -10 [ 10 20 o 0 20 40 60 80
ized Axial D o, 315, ized Out-of-plane Di B!

HSS 5-1/2 x 5-1/2 x 1/4 (kKL/r = 80)

HSSEX5X3/8 kLIr=80,bIt=11.3,Ewl(Py»liy)=45.5
1.5 1.5
! o 1
g o8 5 os
8 ]
3 3
B 9 3 9
N N
g H
S S
2 05 2 .05
ED %o ) 20 40 60
O f-pll Di Gnmlﬁy
HSS 5 x 5 x 3/8 (KL/r = 80)
HSSEX5XL/A kLIr=80,hIt=1£.5,Ewl(Py»Gy)=47.0
1.5 1.5
o 1 !
E 0.5 E 0.5]
] 8
: ! AN
Z 05 il Z 0.5
‘! 7
- -10 0 10 20 - 0 20 40 60 80
LN B0 :
Axial D 6/6), Out-of-pl: Di Gomlﬁy
HSS 5 x 5 x 1/4 (KL/r = 80)
HESA-UBE- U2 KLIT=80,b/1=67,E,, I (,-5)=467
1.5 1.5
o> 1 "A"”‘SA\ o> Y
P n “ o
£ o ) £ o
E 5 m 5 o8
4 A 3
Z ] \“‘) 2
E° E O
3 | 3
E / £
5 5
Z 05 Z .05
%o 20 o 60

) 20 40
Out-of-plane Di: 8 I8

HSS 4-1/2 x 4-1/2 x 1/2 (KL/r = 80)

PEER Report 2013/20

J-18

HESEXEX1/2 KL/r=80,b/t=78.E, /P, 5)=49.4
15 15
o 1 I H
= =
g g
E 0.5 § 05
= =
2 3
T 9 T 9
N N
3 3
E ImiSE
2 o5 2 o5 V
ED 5o [ 20 40 60
i Out-of-pl Sqmlsy
HSS 5 x 5 x 1/2 (KL/r = 80)
HSSEXEXS/16 KL/r=80,b/t=142,E, /(P -5)=449
15 15
o 1 o 1
= =
g g
E 0.5 E 0.5
2 2
I ¥
3 3
£ o5 £ o5 M4
ED 0 10 20 5o 0 20 40 60
Axial D ion, 13, ized Out-of-plane Di B3,
HSS 5 x 5 x 5/16 (KL/r = 80)
HSSEXEXI/L6 KL/r=80,b/t=257,E,,, | (,-5)=475
1. 12,
1 Al 1 L
o 08 o> 08
% o6 < og
g g AN
5 o4 5 o4
Y 2 o2
3 2
I i °
T 0 2 02 8
5 5 ]
2 .04 2 4
0.6 06|
080 -10 0 10 20 035 0 20 40 60 80
ized Axial D ion, 513, ized Out-of-plane Di B0/,
HSS 5 x 5 x 3/16 (KL/r = 80)
HSS4-1/2x4-1/2x3/8 KLIr=80,b/1=09,E /P, -5)=466
15 15
&* 1 “W &» 1
o N “ o
g s i g
K 0. T 8 05
3 vl =
:, il :
E° i I
= L] | B
E S Q E
2 4s — ‘ 2 o5
|
ES 0 20 o 0 20 40 €0
Axial D LIEN Out-of-plane Di 8018,

HSS 4-1/2 x 4-1/2 x 3/8 (KL/r = 80)



HSS4-1I2x4-1/2x5/16 kL/r=80,b/t=125,E, (P, -3)=460
15 L5
o~ M"; o
T i “ o
g os i g s
g 95 \l“ g °5
= B
g ) o
1 i : S
g 05 i ‘ 32 o5
| 7
E 10 0 10 20 o 0 20 4 60
Axial D 5/8, Out-of-plane Di B!,
HSS 4-1/2 x 4-1/2 x 5/16 (KL/r = 80)
HSS4-U2X4-1/2x316 KLIT=80,b/t=229,E,, /P, -8)=477
15 L8
! At - 1
|
g 05 " / \‘L { § 0.5
: ] Ny
B 9 & 3 0
i ABS
£ el £
2 o5 e 2 o5
“ﬁ
D 20 0 10 20 o 0 20 40 60 8
Axial D 8/8, Out-of-plane [ LS
HSS 4-1/2 x 4-1/2 x 3/16 (KL/r = 80)
HSS4XIX38 KLIT=80,b/1=85,E,, (P, -5)=47.7
15 18
o 1 AAt o 1 i
s I,/ \ Py
8 8
§ 5 5 05
= E}
2 'H) E
P e A B9
2 o £ .o
\v\
N ET 10 20 5o 0 E 60
Axial D s/8, Out-ot-plane DI B! 8,
HSS 4 x 4 x 3/8 (KL/r = 80)
HSSAxdx1l4 KLIr=80,b/t=142,E, /P, -3)=452
15 L5
o 1 o 1
< a
o o
S 05 S 05
£ [
k] 3
2 € ‘
O % O M
: : -
2 os £ o >~
£ EC 10 20 5o 0 E 60
Axial D 8/8 Out-of-plane Di 8 ! sy

HSS 4 x 4 x 1/4 (kL/r = 80)

PEER Report 2013/20

J-19

y

Normalized Axial Force, P /P,

y

Normalized Axial Force, P /P,

Y

Normalized Axial Force, P /P,

y

Normalized Axial Force, P /P,

HSS4-U2x4-1/2x1/4 KL/r=80,b/t=163,E,, /(P -5)=49.4
15 15
1 ot
e
I
0.5 H L% 05
g
o ) 1" / O X
4TI
4
0.5 it - 2 05
f
ED 20 0 10 20 '-Jzo.o 20 4 60 8
Axial D LIEN Out-of-plane Di 8,18,
HSS 4-1/2 x 4-1/2 x 1/4 (KL/r = 80)
HSSaxdx12 KL/r=80,b/t=56,E,, /@, -8)=461
15 15
1 o
<
I
05, 2 95
: AN
0 3 0 P
] ﬁ
]
E
-0.5 2 o5 y
ED 0 20 o 0 20 40 60
Axial Dy LIEN Out-of-plane D B3,
HSS 4 x 4 x 1/2 (KL/r = 80)
HSSAXAXE/L6 KL/r=80,b/1=107 E,, /(P,-5)=469
15 18
1 o 1
o
§
05 5 o8
]
2
0| '§ 0
]
E
05 2 s
%o 5o 0 20 4 60
Out-of-plane Di Sou! 5y
HSS 4 x 4 x 5/16 (kL/r = 80)
HSSAX4X3/6 KL/r=80,b/t=200,E /(P -5)=449
15, 15
1 ot
B
o
05 E 05
= \
2
i I
E
05 2 o5
ED 5 0 5 10 o 0 20 40 €0
Axial DX 8/ sy Out-of-plane Di sml ay

HSS 4 x 4 x 3/16 (kL/r = 80)



(d) KL/r = 100
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