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DATA FOR DESIGN OF STEEL CONNECTIONS 

HI G H STRENGTH BO LTS 

Joints u~q~ired t'o rCsist sheaf between their con­
nected parts are designated as either "friction type" 
or "bearing type" connections. 

DoltS in friction type connecUons do not depend 
upon bearing against the sides o£ their holes or shear 
through the cross sectional area of the bolt. The 
clamping force of the bolt developes the shear be· 
tween the contact surfaces or the connected parts. 
Specifications require these surfaces to be unpajnied 
and well cleaned and allow the threaded portion of the 
bolt to be in the hole. Friction type joints are designed 
for a rtshear" stress of 13,500 psi on an area based 
on the nominal diameter of the bolt to provid e a factor 
of safety of 1.55 ±· Bearing of the bolt on the plates 
connected is not a consideration in design of friction . 
type connections. · 
· Bolts in bearing type connections are designed as· 

· suming the connected parts slip and thus the shear is 

HIGH STRENGTH BOLTS 

Allow. Sheer = 13.500 psi - Friction Type 

=20,000 psi - Bearing T)'Pe 


Allow. Bearing =40,000 psi 


Frietlon Type Connection 

Value in SineJe Shear 

Value ln Double Shear 


Bearing Type Connection 

Value ln Single Shear 

Value in Double Shear 


Burin& Type Con..neeUon Only 
Oeorlng Value in it	1/ 8 thick 


3 / 16 

1/ 4 


S/ 16 
3/ 8 
7116 

1/2 
9 / 16 
S/ 8 

3/ 4 
7 / 8 

RIVETS 

Allow. Shear = 13.500 psi 

AUow. Searing :; 40,000 p$i 


Value Ln Sine,ht Shear 

Volue in Double Shear 

Bearlnr. Volue on~ 1/ 8 thick 


3/ 16 
1/ 4 
S/ 16 
3/ 8 
7/ 16 
1/ 2 
9 / 16 

developed by the cross . sectioOat area o£ the bolt and 
bearing on the plates connected. The threaded portion 
of the bolt is exc.luded !r.om sh.ear planes or the con­
nected parts in the hole. The connected parts may be 
painted before assembly. Bearing type connections 
are designed for a shear stress of 20,000 psi and a 
bearing stress of 40,000 psi based on the nominal 
diameter of the bolt. 

Bearing type joints are excluded ror use in shear 
connections subjected to stress reversal, severe 
stress fluctuation, impact or vibration or where slip· 
paJ!.e would be undesirable. All hi11.h strenRth bolt con· 
nections shown on the pJans will be ·considered as 
friction type connections unless otherwise noted on 
l.he plans. Rivets can not be substituted for friction 
type high strength bolts unless special consideration 
is given to bearing stress on connected parts. 

Diamete-r of Bolt 

3/ 4" 	 7/8" t" 

5 .96 	 8. t2 10.60 
11.93 	 16.24 21.21 

8.83 12.02 IS. 70 
17.66 	 24.04 31.40 

3.75 	 4.38 5.00 
5.63 	 6.56 7.50 
7.50 	 8.75 10.00 

9.38 t0.94 12.50 
11.25 	 13.13 15.00 
13.13 	 15.31 17.50 

15.00 	 17.50 20.00 
16.88 	 19.69 22.50 
18.75 	 21.88 25.00 

26.25 30.00 
35.00 

'\ 
) 

3 / 4 11 

Diometer or Rivet 

7/ 8 11 I " 

5.96 8.12 10.60 
11.93 t 6.24 21.21 
3.75 4.38 5.00 
5 .63 6.56 7.50 
7.50 8. 75 10.00 
9.38 10. 94 12.50 

11.25 t3.13 15.00 
13. 13 t5.31 17.50 

17.50 2().00 
22.•50 
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GENERAL IN FORMATION- RIVETS AND HS BOLTS 

DIAMETER OF BOLT OR RIVET 

314'' 7/ 811 I" 

Diameter of Hole (Design) 0.875 1.00 l.U5 
~Unimum Pitch 2-1/2 3 3-1/2 
Minimum Width of Angle 2-1 / 2 3 3-1/ 2 
Minimum Edge Dist. Rolled Edge 1-1/ 8 1-1/ 4 1·1/ 2 

Sheared Edge ·1·1/ 4 1-1/ 2 1-3/ 4 
Weight of Two Rivet Heads - lbs. 0.32 0.48 0.70 

Weight of bolt nut and washer-lbs. (Excl. shank within grip). 0.58 0.86 1.22 

USUAL GAGES FOR ANGLES, INCHES 

Lee 8 7 6 5 3 1/ 2 3 2 1/2 2 I 3 / 4 I 1/ 2 I 3/ 8 l 1/4 1 

g 4 1/2 • 3 1/2 3 2 1/ 2 2 I 3 / 4 1 3 / 8 I 1/8 1 7/ 8 7/8 3/ 4 5/8 
i>L 3 2 1/ 2 2 1/4 2 
g2 ~ 3 2 112 I 3/ 4 . ­~s • 


-
•When(J11

, eheck AISC for minimum pltch to maintain 3 dia. 

. 

FILLET WELD S1
(A36 Steell Allowable Load per in. of Weld - Kips 

Weld 100,000 eyeles 500,000 cyetes 2 ,000,000 C)'Cies 

Full 0.2 Max. Full 0 .5 Max. Full 
Size Zero to Max. Reveraal ~o Max Zero to Max. ~eversal to Max. Zero to Max. Reversa l 

12.4 ksi 8. 0 k sl 12.4 ksl 10.8 ksl 7. 0 ksl 12. 4 k sl 9.0 ksi S.6 ksi 

3 / 16 1.65 1.06 1.65 1.43 0.92 1.65 1.20 o. 74 

l t 4 2.19 1.43 2.19 1.91 1.23 2.19 1.59 0 .99 

5;!6 2.74 1.77 2. 74 2 .39 I.54 2.74 1.99 1.24 

3/ 8 3.29 2. 12 3 .29 2.86 1.85 3 .29 2.39 1.48 

l / 2 4.38 2 .83 4.38 3 .82 2.47 4 .38 3 . 19 1.98 

SIB 5.48 3.54 5.48 4 . 77 3 .08 5 .48 3.98 I 2 . 48 

.-
FILLET WELD S,(A441 Steell Allowable Load per ln. or Weld - Kips 

Weld 100,000 cycles 500.000 cycles 2.000,000 cycles 

O. J Max. FuJI 0 . 4 Mu. Full 0 . 6 Ma x. fullSize to Max. Zoro to M.;ax. R~veraa} to Max. Zero to Max Reversal to Max. Zero to Max. Reversal 
14. 7 ksl 13. 9 kt;l 9.J k$1 14.7 ksi 11.6 ksi 7.5 k$1 14. 7 kst 9.0 ksi S.t. ksi 

3 / 16 1.95 1.84 1.23 1.95 1. 54 0.99 1.95 1.19 0. 74 

1/ 4 2 .60 2.46 1. 64 2 .60 2.05 1.33 2.60 1.59 0. 99 

S/ 16 3. 25 3.07 2.06 3. 25 2.58 1.66 3.25 1.99 1.24 

3i8 3 .90 3.68 2. 46 3 .90 3 .07 2.00 3 .90 2.39 1.48 

t / 2 5. 20 4 .91 3.29 5 .20 4 . 10 2 .65 5 .20 3. 18 1.98 

S/ 8 6.50 6 . 14 4 . 11 6 .50 5.15 3.33 6.50 3.98 2.48 
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STEEL CONNECTIONS, Length of We ld or 

Number of Bolts (friction Type) 


The table below gives length of weld and/or number 
of bolts required for connection of various bracing 

members. 


Assumption: 	 L/ r = 140 A..""'~ ,.__, 


Full stress reversal "' c ~ 
~o -,1:1 :-oo 
~ ~,. 

~.. :it...A%~ 
...... I.A11t;41to of H-k• N••boo• .,... ,,u... ..s,'.,~",.,"" ..... bto, ·~·""'1"/ fj • •ld \,'" 

of 
bolt• ·• • boll• 

ll'ST-4•' " , 
..... 	 • •ST 4 • . 10 10 	 10' 

STUF 	 ,..
" 	 "·' 

STS W' 10,$ 
" 
IO.S 2"2 .~ 16' 

• 
' • 

• 	
Max. clip is 

itz flange widlh .,,_. ,..
STSW 12.$ I B ,.,, ,..
ST 6 W' IJ,S u.s 

NarE: Minimum length of 1/4" fillet weld to secureST6.- U•.S 1$.5 ))7 2• ' 
crosshame members to gusset t 's and other members,. 	 ,.ST6 .. 20 	 •u • • shall be 3S follows: 

ST 71f' IS IS JU 2J' 

ST7W' lt.S li.S 47.7 ... • • Member Length of Weld 
ST , . li.S I V ... .. 10 ST 4WF8.5 1r"·' 
t'l a 2'n • S/ 16 <6 II ) •• ST 6 WF 13.5 	 21" 

2 Sea l weld remaining contact surfaces at these con4... 	 ' ' 
LlalaS/16 ••• •• ' nections with 3/16" fillet weld. Gusset~ configuration 
" J% I J. S/ 16 ••• 10' J ' may be modiried at the Contractor's option."' 

10' ) 'L~ •l~ a Sfl6 7.2 14.1 

Lt • )1, • SlUt 7.7 '" II' J I 

L 4 • 4 a S/16 100 11' l ''·' ...~6 a 4 a S/16 10-l 217 	 ' ' ,., .,. l.t S a S aS/16 ... 	 • ,..L6a6 a l/l ... 29.2 	 •' 

Example: Determine Design Strength 


Membe r ST 4 WF 8.5 


Welded Connection 	 Bolted Connection 

Tension 	 Tension 
69 3/ 4" bolt: A= 2.08o"- 2 X 7/8 X 0.308: l.S4o"A: 	2.5-(\ )(0.23) : 2.08 


Strength: 1.540" x 13.2k/o"= 20.4k
Strength =2.08o" x 8.83k/o" = 18.4k 

7/ 8" boll: A = 2.080" - 2 xI x 0.308: 1.46o"Com2ress•on 

Strength= 2.50" x 8.83k/ o" = Z2k 	 Strength = 1.46o" x 13.2k/o" =19.3k 

Compression 

Strength = 2.5o" x 10.lkfo" =19.3k 

8.83k/o" =Allowable fatigue stress for A36 base metal 13. 2k/o" :Allowable fatigue stress for A36 base 

adjacent to fillet weld. metal. 


Use design strength of 18.4k for both welded and 
bolted joints. 

http:2.5-(\)(0.23
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TIr·) ­• I : 
-r ­ -:-rX .. ' 

I ' •..1.. ' • 
--------- __l. 

y 

ComposedSin Wt .
ofo .#a .., Art~ 

foot 
TwoOne

Ins . Flan· lbs. ins.•Wtb · 

'" 
28 . 18 24 f f8 2 ll6·4 96-0 

271 . 18 .. f8 fj 295·8 87-o 

27 .• 18 .. 18 1126H 78-o 

21 ·, 16 .. 16 l 299-2 88.0 

271 • 16 .. 16 lj 272.0 80.0 

27 •.• 16 .. 16 . l j 244·8 72·0 

27j 18 24 i 18 l j27H 81·0 

27 ' 18 .. 18 l j 244·8 72·0 

26j .· 18 .. 18 I 214·2 6).0 

271·· 16 .. 16 I I 251 ·6 74.0 

27 X 16 .. 16 l jllH 66·0 

261 · 16 .. 16 ljl97·2 S8·0 

·22 116 2 29H 86-o 

lSI · 16 .. 16 . l j 265-l 78.0 

25 ,.. 16 .. 16 II 218·0 70.0 

16 •. 14 .. 14 l 265-l 78.0 

2Sj . 14 .. 14 lj241-4 7 1.0 

2S • 14 .. 14 11217-6 64·0 

26 ' 16 

211 " 16 22 I 16 · II 246-S 72-S 

lS ~ 16 .. 16 ljll9·l 6H 

24j . 16 .. 16 11192·1 56-5 

2Sj 14 .. 14 . II 22H 6H 

25 Y. 14 .. 14 lj l98·9 58-5 

24j x 14 .. 14 . lj 175·1 SI·S 

k, 

f 1·79 

I I•SS 

11·29 

11·67 

11·4) 

11-16 

11·82 

II ·S8 

11·10 

11·72 

11·47 

IHB 

10·85 

10·62 

10•)7 

10·72 

10·49 

IO·ll 

10·88 

10·64 

10·)7 

10·76 

IO·Sl 

10·24 

COMPOUND 

COLUMNS 


kadH 

or 


Gyr-atton 

inches 


k, 

4-10 

4··42 

Ol 

l-94 

l-87 

H7 

H8 

HO 

H9 

4·02 

l-94 

).84 

) •99 

Hl 

Hl 

Hl 

H6 

l-28 

4<06 

) ·99 

)·89 

l ·SO 

)•4) 

l ·ll 

Momcnu 
or 

lncrt.i~ 
61!'1Cht t 

I, I, 

1))44 19o46 

1161 1 1701 

9941 1460 

11989 1)67 

10449 1197 

8964 1026 

11)2) 1702 

96Sl 14S9 

1042 1216 

10161 1191 

8676 102S 

724S 8S4·1 

lOllS 1)67 

8798 1196 

7Sll 1026 

8970 916-6 

7809 802-2 

6694 687-8 

8177 1195 

7l02 lOll 

6076 854·1 

7588 801·2 

6472 686·8 

5400 S7H 

Modul• 
or 


S-t ctiOI'I 

inches, 


z. 

9Sl· l 

84H 

7)6-l 

8S6·4 

7S9-9 

664•0 

82H 

715-o 

607.0 

7l9·0 

64H 

S46·8 

778·8 

69o-l 

601 ·9 

690·0 

612-S 

Sls-5 

67H 

584•1 

496·0 

595·1 

517·8 

440·8 

z, 

216-2 

189-2 

162-l 

170·9 

149-6 

128-l 

189·1 

162-1 

Ill· I 

149·4 

128·1 

106·8 

170·9 

149-6 

128·2 

1)0·9 

114-6 

98-) 

149-4 

128·1 

106·8 

IIH 

98·1 

81 ·8 

Ec<tl'l· 
tricity 
Coeffi· 
(ICf'lt.S 

Stzt 

D • B 


Sl 

.r:· ­

0 -:y·ll
y • 

i' L - : ..; 
·---l--- ---'y 

Momcnu Moduh Ecctn· 
of of tricily 


lnert•1 Sectton Cotffi· 

tn(h¢~1 tf\Chts1 cienu 


0·10 

0·10 

0· 11 

0·10 

0·11 

0·11 

0·10 

0·10 

0·10 

0·10 

0.10 

0 ·11 

0·11 

0·11 

0. 12 

0·11 

0· 12 

0 ·12 

0·11 

0.11 

0· 11 

0·11 

0·11 

0·12 

0·44 

0 ·46 

0•48 

O· SI 

O·Sl i 

0 ·16 

0•4) 

0· 44 

0·47 

o-so 
O·Sl 

0 ·54 

0·50 

O·Sl 

0·51 

0·60 

0 ·62 

0·6S 

0•49 

0·50 

O·Sl 

0·57 

0·10 

O"l 

1ft), 

24 

lll 

2l 

24 

2li 

ll 

211 

2l 

22! 

llj · 

2l 

22! 

22 

211 

21 

22 

211 

11 

2 11 

21 

20j 

211 

21 

l~l 

f 4 

14 

14 

12 

12 

12 

14 

14 

14 

12 

12 

' 2 

14 

14 

14 

12 

I : 

ll 

14 

14 

14 

12 

ll 

12 

Composed 
of 

One 
Web 

20 l 

.. 

.. 
.. 
.. 

.. 

20 ! 
.. 
.. 
.. 
.. 
.. 

18 I 

.. 


.. 

.. 

.. 

.. 
IJ l 

.. 

.. 
.. 
.. 
.. 

Two 
f lan· 
ccs 

l 4 

14 

14 

12 

12 

12 

14 

14 

14 

12 · 

12 

l l 

I• 

COMPOUND 

COLUMNS 


l 

Wt. Aru.., 
foot 

lbl '"'' 

258-4 76.0 

lj2lH 69·0 

1)110•8 62-0 

2 211·2 68·0 

ljll0·8. 62-0 

ljl90·4 16.0 

'l 217·4 64-0 

II 19H 57·0 

lj 1:0·0 

ll 19H 

1!17H 

lj lll .O 

l 2SI·6 

" 1!227·8 

14 

12 

12 

12 

14 

14 

11204-ll 

2 22H 

II 204·0 

1! 18H 

I! 212 !t 

l j 18$·7 

10·0 

57·0 

5o-o 

41·0 

74·0 

67-0 

60·0 

66·0 

60·0 

14·0 

62-S 

II·S 

" lji6H 148·) 
12 ' ~I :118-7 S5·1 

12 l , j148·) <9· ~ 
I 

4H· ~ . 'l4:•9 

Rad n 

of 


Gyntton 

•nche' 


k. k, 

9-91 H7 

H9 HI 

9·44 Hl 

9-77 2-91 

9-14 2-86 

9-29 2-78 

HI l-54 

9-70 H7 

,.... l·l8 

.9·80 H8 

9-57 HI 

9·)0 2-Sl 

9·08 l-52 

8-87 ) •46 

HI H9 

8-96 H6 

8-7; 2·90 

8·11 Hl 

9-oS JoSS 

8-87 H2 

Hl ) ·44 

8-98 lo02 

8-75 H6 

8-SI 2·88 

I. z. Z,'· 

H6 1 916·1 621·8 fl0·9 O·l2 

6474 802·1 511 ·0 I IH O· ll 

1Sl8 68N 480·7 98-2 O• l l 

6491 177·7 140·9 96•) O· ll 

$641 SOS·7 480·4 84-l 0·1) 

483< 4))·7 420.1 72-l 0·11 

6107 801-1 Sl&-8 114•4 0·12 

1162 686-7 466·2 98·1 0·12 

4416 S7l·4 196·1 8 1·8 O·l l 

5478 SOH 466·2 84·1 0· 12 

4667 4)2-7 401-8 72-1 C)-I) 

)891 )60•7 3<5·8 60·1 O·ll 

6105 916·) 111·0 110·9 O·ll 

1277 801 ·, 490·9 l iN 0 ·14 

4487 687· 5 427·) 98-l 0 •14 

5l02 S77· S 482·0 96•) 0·14 

4592 101·1 427·2 84-l 0.14 

l91S 4lH l7H 72-J 0·14 

Sill 801·0 479-S IIH O·ll 

4l65 686·6 411-7 ,8·1 I)-I J 

)611 S7l·l liB 81·8 0· 14 

4471 SOH 411·9 84•1 O· ll 

1794 4)2-6 l61·l 72·1 Q-14 

l14B )60·6 )07·1 60· 1 0.1 4 

-

., 

O·SS 

0.60 

0.6) 

0·71 

0·74 

0·77 

0·56 

O.S8 

0·61 

0·68 

o-71 

o-7S 

0·17 

0·18 

0·61 

0·69 

0·71 

0·7S 

0·15 

0·57 

O·S~ 

0·66 

0·61 

0·72 

' ' 
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.. 

::0 "' 
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COMPOUND 

COLUMNS 


S4 

II 
. .
'(r- , ~-~ 

' 
'< ' X 
~- :T ' 

l . : ... . ___ __ ______L 
• 
CompottdSire Wt. 

ox a 	 Aru ol r::. 
TwoOntlns. Fl&n• lbl. i ns .~ Wtb ,.. 


21 X 14 18 · 1 14 · II 17H 51·0 

lCiX14 14 . I! 149-6 44~" 

20 :-: 14 14 .. I IU•8 )7.()
" 

21 ~ 12 11• II IS).() 4S.O" 

lCiY11 12, t! IIH lt.O" 
20 " 11 .. 12 • I IIH ))~ 

20 .. 14 16 I 14 2 244 8 12~ 

191 14 14 . II 22 1 ~ 650" 

19 '.0: 14 .. 14 ' I I 197-2 sa~ 

20 X 12 11 ... 1 l iN ~.." 

191 . 12 lh If 197-2 sa~" 

19 •. 12 12;• 11 176·8 S2·0 " 

19i . 14 16 I 14 • If 207o4 61.0 

19 Y I4 .. 14 . II IIH S4~ 

Ill . 14 14 • I! ISH 47~" 

ifI 12 12 l f18H $4o() 

" 
" 

12 12 lji6H 41>0" 

•at · ll " 12 • l j 141•1 42~ 

19 .. ; J 4 11 170>0 so~" 
18J 14 .. If . II 166·2 4)0 

18 · 14 14 I 122-4 )60" 

19 12 .. 12 lji4H 440 

18J ·. I2 .. 12 • II l lN liO 

IS ' 12 .. 12 · I 108•8 l20 

COMPOUND 
COLUMNS 

k.adu Momt nu Moduli fcun· 
ol ol ol trlcicy 

G1ntcon lntrti'Ji St<tion Cotlll· 
II'IChU inochts• lnc.hes1 cientt 

Site 
D· B 

ln.s. 

19 14 

18J . 14 

18 · 14 

19 . 12, 

181• 12 

18 ll 

181 · 14 

18 14 

17j 14 

181 12 

18 • 12 

171 . 12 

II 14 

171 . 14 

17 .• 14 

18 • 12 

171 12 

17 . 12 

II 14 

17j 14 

17 14 

18 12 

17j 12 

17 d l 

Compoo..S w •. 
Art-aof r::. 

!.wo 
fllft • lbt. Web 

Ont ,.. '"'·' 
IS · 

.. 

.. 

.. 

.. 


.. 

IS 

.. 


.. 
.. 

.. 

.. 

IS · 

.. 


.. 


.. 


.. 

.. 

14 

.. 


.. 

.. 

.. 
.. 

I 	14 . 2 241 ··4 71 ·0 

14 lf21H 640 

14 1119H S70 

12 . 2 214-2 6)0 

12 II ltJ.I S7o() 

12 II 17H 

I 	14 11204•9 

14 IIIII-I 

14 IfiSH 

12 IJitH 

12 lj160·7 

12 • I! 140•) 

I 	14 , I 161·) 

14 • II 144-S 

14 • I 120·7 

12 

12 

l l 

I 	 1<1 

14 
I 

14 

12 

12 

12 

11147-9 

11 127-S 

I 107-1 

1 2ll o() 

lf 21H 

11190•4 

2 210 8 

lf l90 4 

l j 170o() 

SloO 

6Qo3 

SH 

66·) 

SH 

47ol 

41•) 

49-S 

42-S 

lH 

4H 

)7-S 

l i•S 

700 

6)0 

S6•0 

620 

S60 

SO·O 

lbcfii HofMntJ 
ol ol 

Gyntton lnt rtla 
tftChH iMhts1 

k, k, I,'· 
7-82 H9 4)46 916·1 

Hl H4 37)1 801 ·7 

Nl H7 )141 6!17·) 

N3 )~) )76S S7H 

7-54 2.,. lUI SOH 

H3 HI 2738 OH 

N9 HS )660 800o9 

7·60 H9 JOn 6!16-S 

7-39 H2 2526 S7N 

Nl )o()8 )167 SOH 

HI lOl 2668 4)2-5 

NO H6 219S l60·S 

H9 H2 )007 686•2 

7·60 l-67 2456 S71 ·8 

7-l8 Ht ltlS 4SN 

Nl HS 2591 OH 
7-S) ) ·10 2125 l60ol 

NO )01 1679 288·2 

NO H2 )8)1 91H 

N2 H7 )280 801-6 

7o()2 HO 27S9 687·2 

7-)1 l ·OS ))17 S77·2 

7-l l l.OO 2844 SOS·2 

Hl 2-94 2)98 4lH 

k. 

9-12 

8·91 

8-66 

9~) 

1·11 

8·SS 

8·25 

8-os 

7-84 

8•14 ,.,, 

7-7) 

8·2) 

8·0) 

7-81 

8•14 

Hl 

7-70 

t-24 

804 

7-81 

8·1 7 

7-96 

N2 

k, '· 
l-67 4244 

HI )490 

H2 2772 

) 10 3672 

)~· )026 ,.,, 1411 

B7 4896 

HI 421) 

) •44 lS6S 

)~ 424S 

HS )660 

2·89 3104 

)·62 4128 

H7 3480 

H9 2864 

Hl6 3575 

)~ 3019 

Hl 2492 

HO 3)94 

HS 2719 

H7 2196 

) · II 29)4 

J-oe 2406 

)~ 1907 

,, z. z, 

686·2 <04·1 98.0 0·11 

571 ·8 )40·5 11 ·7 0·1) 

45H 277-l 6S-4 C)-I) 

<JH )47-7 il.O C)-I) 

)110-2 275·2 6o-O C)-I) 

288·2 24 1-1 41.0 C)-14 

916·1 - I lo-t o-IS 

801·7 4lH 

6!17-l l7Sol 

S77•l 424-S 

SOB 375-4 

4 ))o) )26·8 

801·0 42H 

686·6 )66•) 

S7N lOH 

SOH 366•7 

43H )17-8 

)60" U9·4 

686·2 JSN 

S7 1•8 )00 4 

4S7·6 2440 

4)2-2 lOU 

)60•2 260·1 

2!8·2 211·8 

11 4-S Q-IS 

91·2 Q-IS 

96·2 OoiS 

84-2 O·IS 

72-2 0·16 

IIH 0·14 

91·1 O·IS 

11 ·7 Qol s 

8+1 Ooi S 

7H C)-IS 

6Qo l C)-16 

910 C)-1 4 

11 ·7 CH4 

6S·4 O·I S 

720 0·14 

600 O·IS 

410 O·IS 

., 

0·52 

O·S4 

0.57 

0•62 

Q-65 

C)-70 

o-ss 

o-S7 

o-st 

0·67 

0·70 

0·72 

C)-Sl 

O·SS 

O·S7 

0-64 

0·67 

0.70 

O·SI 

O·Sl 

o-ss 

0·61 

0·6) 

0·67 

ss 

y . , I 

' I.1!1·
0 I1 ____ __: 
• 

Hoclull 
of 

Medon 
tncMJ• 

z. 

4S7-S 

40H 

)49-7 

)96-J 

)SOo() 

lOH 

lU·7 

)41., 

188·7 

l4H 

296·4 

250·9 

ll4·1 

280·6 

227-6 

288-6 

242-8 

ltH 

425-7 

374•1 

324-6 

l68-S 

mo 
282-1 

z, 

llO·t 

IIH 

91·2 

91·2 

IH 

72·2 

114-4 

91·1 

11·7 .... 

72-1 

60·1 

910 

81·7 

65-4 

720 

6o-O 

480 

IIQ-9 

IIH 

91·1 

96-2 

BH 
7N 

I 	 •' . ____L 

Ec~ 

"lc\:r.Cot I• 

dtnu 

0·16 

0·16 

0·16 

C)-16 

C)-16 

C)-17 

OoiS 

C)-16 

C)-16 

0>16 

0•16 

0·16 

Q-IS 

O· IS 

o-:. 
C)-IS 

OoiS 

C)-16 

C)-16 

0>17 

0·17 

0·17 

0·17 

0·11 

., 


0•54 

O·U 

O·SI 

G-6S 

o-68 

o-71 

C)-SJ 

C)-54 

C)-S7 

C)-6) 

0·66 

0•69 

O·SO 

O·Sl 

o-s• 

0-60 

G-62 

o-66 

OoSl 

O·SS 

O·S7 

0·64 

0·67 

0-49 
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.. 
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COMPOUND 

COLUMNS 


56 

l-'1 . ... a~--iiJ__ ; X .. : I 
l I •I • 

.... __ l. 
y 

ComposedSlzo We .
ofDxB per Aru 

looe 
0... :_wo 

Ins. fra.,. lbt. ins •Web ,.. 
17i ' 14 14 1 14> II 20H SH 

17 ·, 14 .. 14 II 118-S SH 

I'+ 14 .. 14 . II ISH 4$-S 

17i . 12 .. 12 . I I 178-S SH 

17 . 11 .. 12 . li IS8·1 46>$ 

I'+ > 11 .. 12 • II l iN 40·S 

17 • 14 14 1 14 49>0II ""' 

l'+x 14 .. 14 . l j 142-8 41>0 

16 • 14 .. 14 · I 119>0 IS·O 

II ·• 12 .. 12 11 144·2 4)·0 

"I · 12 .. 11 lf1 2$-8 )1-Q 

.. IOH" • 12 12 • I )1>0 

lSI · 11 12 I f1 IIIIH S4>Q 

IS • 12 .. 12 · I 16H 48>0 

141> 11 .. 11 I 141-8 41>0 

151 , 10 .. 10 lfiSN 47>0 

IS > 10 .. 10 • II 141•8 42>0 

141 ' 10 .. 10 lfll$-8 li·O 

ISj . 8 .. • If 116>0 40>0 

IS ·• 8 .. I · II 12N )6>0 

141x • .. • 11 108·1 n-o 

' ­

--~dl l 
of 

Gyn.tion 
indttfl 

k, ,. 
7-!6 HI 

1·11 Hl 

6-91 HS 

7-29 ) ·10 

1<19 I >OS 

6-88 H8 

7-lS H4 

1·16 H9 

HS Hl 

1-29 1·17 

7>09 l-12 

6·88 I>OS 

6-29 )>06 

6·11 )>QO 

H I 1-91 

6·10 HO 

6>0 1 H4 

S·BO H8 

6>07 1·94 

S·81 1·89 

5-66 1-8) 

COMPOUND 
COLUMNS 

t\adii Homtnu 
Composed of ofSu:c We 

of Gyntk>n lntrtla..,o . a Ar u 
inchu lnche:s1

fooe 
Two ., I.One

Ins• Fl.att- IlK. k, I,
Web I"'' ,.. 

IS 12 12 1 12 IIISl>O 4S>O 6•24 ) •10 IISS 4lH 

141 11 .. 12 . lj lll-6 )9>0 6<lS )>04 1429 160·4 
))>Q14 12 .. 11 · I IIH S·84 2-96 1124 188·4 

IS · 10 .. 10 ll llH )9-Q 6·16 HI 1481 250·4 

141 10 .. 10 IJIIH 14>0 5-96 1·48 1209 208·1 

14 10 .. 10 I 98·6 lt>O 5-74 HO 9S4·6 167·1 

IS 8 .. 8 . II IIH ll>O 6-QS 1·97 I206 121·4 

141 .. 8 If 98•6 29>0 S·84 1·'2 981·4 107·1• 
14 .. 8 I as -o n-o 5-60 1·85 IIH IS·I• 
141 12 12 1 11 lf l lH 16·0 6·22 1-1 6 119) 160·1 
14 . 11 .. 12 · I 102>0 10>0 6>01 HO lOBI 288·1 

Ill 12 .. 11 I 81•6 24>0 H9 )>00 104·4 116·1 

141 . 10 .. 10 • If 105-4 )1>0 6·1S H9 117) 208·4 

14 10 .. 10 I 88·4 16>0 $-94 Hl 911·6 166·1 

Ill · 10 .. 10 l 11•4 21·0 S•IO H4 68H llS· I 

141 8 .. 8 If 88"• 16>0 6-QS 2>01 9SH 106-8 

14 I .. I I ,..•12>0 5114 1·97 749-l I B 

Ul ... 61 ·2 11>0 s-51 l·n S6o-2 64•1• • I 
II 12 10 1 12 11141-9 4H H8 HS 1260 4)2-4 

l lj · 12 .. 12 lf 12J.S )J.S S·20 HO 1016 )60·4 

11 ' 12 .. 11 I 101-1 li·S 5>01 ).0) 790·4 288.. 
ll '• 10 .. 10 . I I 117-S li·S S·ll H8 1060 250·4 
121 · 10 .. 10 . I I IIO·S lH S·ll HI ISH 208·7 

12 10 .. 10 • I 9H 21-S 4-91 1·46 669·1 161·0 

II 8 .. • "107·1 li·S S·ll 2>02 160·S 121·• 

121 • • .. • ll 9H li·S S04 1-97 ""' 101>0 
1l ... . .. 8 . I ,., IH 4-81 1.,1 S47·1 I H 

SJ. 

;TT~ ~~- : I 

o : I I 

lc=~ : ... 
··-.... .... l. 


y 

Moduli 
of 

Stetton 
inchtt.' 

z. 

1)4>0 

197>0 

160·6 
ltN 

166-7 

116.. 

160·8 

Jjr·l 

liN 

191-1 
ISS·4 

119·2 

161 ·7 

111 ·1 

IOfol 
1)1 .. 

101>0 

u-o 

ltl-8 

IUS 
1)1·7 

16)·1 

117·1 

III·S 
1)1-4 

111·7 
91·) 

z, 

Il-l 

60·1 

48·1 

SO·I 

41 ·7 

lH 

12·1 

24-1 
21 .. 

60>0 

48>0 
)6-Q 

41·7 

ll-4 
1S>Q 

2H 

21.. 

16>0 

12·1 

60- 1 

41·1 
SQ-1 

41·7 

IH 
)2-f 

U-8 

21-4 

Ecctn· 
trtcitr 
Coefl't· 
cit nu ., 

0·19 o•1 
0·20 o•s 
0·21 O·" 
0·10 0·18 

0·10 0·11 

0·11 0·17 
0·21 J 1-ol 

0 21 

Ool: 

Q-19 

Oolt 
Q-20 

0·19 

0·20 
0·21 

Q-20 

Q-21 

Q-12 

o-n 
o-n 

0·24 

0·21 
0·24 

0·25 
Q-24 

Q-25 

o-u 

1>01 

H I 
I 

0·60 

0·61 

G-67 

0·74 

0·11 

0·14 

0·97 

1>01 

H l 

0.60 
Q-62 

0·66 
0·7S 

0·11 

0·11 

0·91 

1>01 

1•10 

< 
r 

:;'.. 

"' " >a:.. 


""!!! 
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% z 
C> ,.. 
:z: 
0 
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~ 

':" ........., 

Homcnu 
of 

Inertia 
lncht .s• 

-

Ecctn· 
tric:r, 
Cot •· 
citnu 

I . 

)22) 

2702 

2211 

2787 

ll41 

1920 

164S 

11$4 

1692 

228) 

1861 

1466 

2140 

1791 

146S 

1807 

ISll 

124S 

141S 

1141 

1014 

I, 

800·9 

686-S 

SIN 

SOH 

4lH 

)60-S 

686·1 

S71 •8 

4SI-S 

412-1 

)60·1 

188·1 

sos-o 

4ll>O 

)61>0 

192-7 

2SI'O 

109-l 

ISO· I 

11t-o 

ION 

Hoduli 
of 

Senten 
indle:s' 

z. 

)68·) 

111•9 

268·0 

118-5 

21H 

llH 

111·1 

16H 

211 ·4 

268-6 

22H 

18)·) 

216·1 

llH 

101>0 

21H 

lOH 

111·7 

190·1 

16S•6 

141-l 

z, 

114·4 

98·1 

81-7 

84-1 

11·1 

60- 1 

98>0 

81 ·7 

6S·4 

11·0 

60·0 

48>0 

84-2 

7H 

60-1 

SB·S 

SQ-2 

41·9 

ll-6 

lH 

16-9 

0·16 

0·17 

0·11 

0·16 

0·11 

Q-11 

Q-16 

Q-16 

0·17 

0·16 

0·16 

Q-11 

o-20 

Q-20 

Q-21 

o-20 

o-21 

Q-21 

0.21 

o-n 

0.21 

e, 

o-n 

O·S4 

O•S6 

o-62 

0·6S 

0·67 

o-so 

O·SI 

OoS4 

0·60 

0·62 

0·6S 

Q-64 

Q-61• 

0·10 

0·80 

0·84 

0·88 

1>06 

foi l 

fol9 

l 
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COMPOUND 

COLUMNS 


Slzo 

Dx8 


Ina. 


12ix 12 


11 " 12 
lljx J2 
121, 10 

11 X 10 
llj x 10 

t21x I 
12 X 8 
llj x 8 

II X 11 

10! >:12 
10 X 12 

II xiO 

IOl• 10 
10 •. 10 

II ., 8 

IOix 8 
10 ':" • 

IOlv 12 

10 X 12 
9jx 12 

IOix 10 
10 ;.c 10 

91 · 10 
IOl , 8 
10 , 8 

91x 8 

II 

• f-•r I 

+I~
l 0 • 
. . . •I L 

P1omenu 
or 

• lnenl.a 
lnchu•

Aru 

Ins.• 

lS-G 
29-o 

ll-o 
lo-G 

25-G 

lo-G 
15-o 
21-G 

17-G 

42-G 

16-G 

lO-G 
)6-G 
)I-(I 

26-G 
lo-G 

26-G 
21-G 

34-G 

28-G 
u-o 
29-G 
24-G 

19·0 

24·0 
lo-G 

16-G 

'. 

Olamettr 
" D" 

Inches 

12 
Ill 
II . 
IOj 
10 

9! 
9 
8j 
8 
7! 

7 
... 6! 

6 
Sj 
s 

•
41 

l! 
l 

11 
1 
II 
11 
li 

I 
i 
f 
I 
I 
i 
1 

WtiJht 

&::. 
lbs. 

184-S 
lSl-2 
l2l·l 
294-4 
267·0 

241-G 
216-l 
192-9 
17G-9 
150·1 

llo-8 
112·8 · 
96+ 

, 80·8 
66·8 

-54·1 
42-7 
JH 

• 24-G 

16-69 
IG-68 
6-GO 
4·17 

H8 

2-67 
2•04 
1·50 
I-G4 
C)-67 
0·18 
0·17 

SOLID ROUND 

COLUMNS 


R.&dlus Homtnt 
Aru ol ol 

• Gyntlon lnania 

lnchn' lnc:hts lnchn' 

lll-10 ) •000 1011'9 
101•81 1-875 8SB·S 
95-Gl 2-750 718·7 
86·59 HlS 596-7 
78-54 HOO 490·9 

70·88 H7S lt9·8 
63-62 2-150 lll-1 
56·75 2·125 256·2 
s0o17 HlOO 101-1 
44·\8 1·875 155-l 

lN8 1·750 IIH 
ll•l8 1·615 8H2 
18-17 I·SOO 63-62 
2H& l·l7S 44·92 
19·64 1·250 )C)-68 

IS·90 I-llS lG-Il 
11-57 l-oGO 12-57 
9-62 0·875 H7 
7-G7 0·750 l-98 

4-91 0·625 1·91 
! ·14 O·SOO G-79 
1·77 0·)75 0·25 
l•ll O·lll 0•11 
0·99 0·181 o-os 

0·79 G-250 O-G49 
0·60 0•219 0·019 
G-44 0·188 Oo()IS5 
O•ll 0·156 0·0075 
Q·20 0·125 0-GOll 
0·11 0~4 O-ooo97 
0·05 0·061 o-ooo1• 

St 
<I 0 
r 

y 

Composed Wt. 
or 

o.. lTwo 

&::. 
Web Fl•n· lbo.... 

10 · 1 11" If 119-o 

.. IZ:. I 98·6 

.. lh f 78-1 

.. lhlf 102-G 

.. IO :..t 85-o 
.. lOx f 68-G .. 8x II 85-o 

.. I>. I 7H 

.. hf SH 

,,, 12>< II 142-8 

.. lhlj 122-4 

.. lhl 102-o 

.. 10 ~ II lll·4 

.. lO Y lj 105-4 

.. IO•.d 88·4 

.. Bx II 102-o 

8 · II 88·4" .. 8 :-· 1 74-8 

s • 11:·: II 115-6 

.. 12s I 95-2 

12x f 74·8" .. lOx 11 98-6 
.. 10:..: I 81-6 

.. 10• f ~-6 

.. 8 d1 81 ·6 
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5 Hl 7-$8 Hl 12-S 15-2 18-2 ll·l lH lH ·ll-2 	 16-4 5 

6 Hl 10•6 ll-8 IN 20·8 lH 28·8 ll-l )7-8 42-8 48-o Sl-S 

7 10·1 14·1 18·1 22·6 lN ll-2 37-4 42-9 41-7 	 ' 54-8 61·2 67-9 74-9 7 CD 

8 Il-l 18·1 23-l 28·8 )4-6 4Cl-7 47·1 53-8 60·9 61-l 76-o 84-1 92-S tOt g 
~ 
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~ 

:z: 
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II 24-3 ))·I 42-l 51:8 61·8 72-2 82., 94-1 106 Ill 130 14) 157 170 185 199 It ~ 
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 lOS 149 191 ))8 184 411 479 Sl7 S71 
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 llO 176 m 168 116 l6S 414 464 Sl6 S68 621 

17 141 I" 1)9 l" )40 191 44S 499 SS4 610 666 


18 lS I 
 101 lS6 110 l6S 411 477 SlS S94 6Sl 714 


liS 332 t~S
19 161 174 J9l 4SO Sll S12 6JS 761 


30 111 lll 191 JSS 417 4S I S4S 611 677 74S SIJ 


ll ISS 148 )I) 178 44S Sll S81 6SO 711 793 866 


ll 191 164 lll 401 411 S4S 617 691 766 841 919 


ll 109 281 3SJ 42.7 SOl S78 6SS 111 SIJ 891 97S 


H 222 298 J7S 4Sl m 611 694 777 861 946 1032 


JS lJS liS 197 479 S6l 648 114 Sll 910 1000 1091 


16 
 148 lll 419 S07 SIS 68S 776 868 961 lOSS liS I 


17 m 441 SH 628 m SIB 91S lOll 1111 llll 


18 171 466 S6J 661 761 861 961 1066 1171 1176 


19 190 491 59) 696 800 906 lOll 1111 Ill I 1141 


40 410 516 621 111 841 951 1064 1177 1291 1408 


41 411 541 654 767 881 99S 11 16 IllS 11SS 1477 


41 4S2 S68 685 804 91S 1046 1169 1294 1420 IS47 


44 49S 621 7SI 881 lOll 1146 1180 1416 ISSJ 1692 


46 S41 679 SlO 961 IIOS !249 1196 IS4l 1691 1844 


48 see 119 "I 1045 llOI 11S8 ISI6 1676 1818 2002 
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IMOMENTS OF INERTIA 

OF TWO FLANGES 


PER INCH WIDTH 


Thl<ltntn of tach flat~.ac ln lnthu 

If ll 2 21 2! 21 11 21 


627 678 130 781 817 892 948 IOOS 


67S 130 785 842 900 9S8 1018 1078 


714 781 841 901 964 1027 1090 llSS 


775 818 901 966 lOl l 1098 116S 1214 


S28 SIS 961 lOl l 1101 1171 1241 1116 
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z 

IS70 16S4 17l9 ll "' 
z 
... 

1664 1752 1841 l1 0 
:z: 


1761 1854 1949 13 c::>

:::: 

1861 19S9 lOS8 H "' z 
3:... 

1961 2066 2171 1S :z: 


~ 1068 1176 1186 16 


1176 1190 l40S lZ 


1187 1406 2S26 18 


1400 lSlS 26SI 19 
 ~ 

i 
0 

..2SI6 1646 1778 40 


1615 1111 1909 41 ~ 

l1S7 1899 1042 42 


)009 )16) lll8 44 


1271 1438 3606 46 


lS4S ms 1906 48 
 ';" 
N 

"' 

http:flat~.ac


• • •• •• •• 

81 

.-twffi4wam_
olN~~
1 _NEUTR L_ AXIS . . 
ciN · C 

_L -~~~-_1 

MOMENTS OF INERTIA 

OF TWO FLANGES 


PER INCH WIDTH 


Thickness of each flan1e In lncheJ 
Distance .. D.. 
In lndltt 
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I f i I If ll 


so 638 801 966 Jill llOI 1470 1642 1815 1990 2166 

51 689 865 104-4 1223 1405 1588 1773 1959 2147 2)37 

54 70 933 1124 IllS 1513 1710 1908 2109 llll 2515 

56 798 1002 1108 1415 1625 1836 2049 2264 2480 2699 

5I 1074 1294 1517 1741 1967 2194 2424 2656 2889 


60 1149 1384 1621 1861 2102 2345 2590 28)7 )086 


61 1226 1477 1730 1985 2242 2501 2762 3027 3290 

64 1305 1572 1841 2113 2386 2661 2939 l218 3500 

66 ll87 1671 1957 2245 2535 2827 3121 3418 3716 

68 1472 1773 2076 1)81 2688 2998 3309 3623 3939 


70 1559 1877 2198 2521 2846 3173 3503 3835 4169 

n 1648 1985 ll24 1665 3008 3354 3702 4052 4405 

74 1740 2095 245) 2813 3175 3539 3906 4276 4648 


" 1835 2209 2586 2965 3346 )730 4116 4505 4897 

78 lll6 2721 llll 3522 1926 4112 4741 5152 


' 10 2445 2862 32811 3702 4126 4553 4982 5414 

8l 2568 3005 3445 3887 4lll 4780 5230 5683 
... 2694 3152 361l 4076 454) 5012 548) 5958 

16 2822 )302 3785 4270 4758 5249 5741 6239 

88 2954 1456 )961 4468 4979 5492 6008 6527 


" 

90 3088 361) 4141 4671 5204 5741 62.80 6822 

91 3226 )7)4 4)25 4878 54)5 5995 6557 7123 

94 ))67 39)8 '4Sil 5090 5671 6154 6841 7430 


3510 4106 4705 5306 5911 6519 7130 77·H 
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MOMENTS OF INERTIA 
OF TWO FLANGES 

PER INCH WIDTH 

··--

Thlcknen o( each Flan&e In inches 

If II 2 2 • . 


2144 2524 2705 2888 


2529 2722 2917 3114 


2720 2928 lil7 3348 


2919 3141 3365 3591 


3125 3361 3~1 3&4) 


3)]7 3590 3&45 4102 


3557 3826 4097 4l71 


37&4 4069 4357 4647 


4017 4320 4625 49ll 


4258 4578 4901 5226 


4505 ........ SIBS 5529 


4760 ~118 5477 5cl40 

son . 5398 5m 6159 


5290 ~7 6085 6487 


5566 5982 6401 68ll 


5849 6286 6725 7168 

61)8 6596 7057 7521 


6435 6915- 7397 7883 

6738 7240 7745 825) 

7049 7574 8101 8632 


7367 7915 8465 9019 

7691' 8263 88l7 9415 


80ll 8619 9217 9819 


8161 8982 9605 IOlll 


21 21 2l 


-
3073 3260 3448 


3313 3513 3715 

3562 3776 )99) 
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4940 5234 5530 
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5554 5883 6115 
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6204 6571 6940 
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8)71 8862 9355 
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9165 9701 10240 


9576 lOllS 10698 

9995 10579 11165 


10424 I lOll 1164) 

10862 11494 121l0 
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650) 68ll 7146 66 :z: 


6886 7225 7566 
0
.. )> 

0,..,..... 
c; 

7281 76)8 7998 70 
:z: 


::3: 
7686 806) 1442 71 )>


:z: 

810) 8499 8891 74 = 
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