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EFFECflVE LENGTH FACfOR, K In trusses and frames where lateral stability is pro- + 

vided by diagonal bracing, shear walls. or other suitable + 


+ The effective length of a compression member. KL. means. the effective length factor, K, for compression + 

+ has been used to determine design strength ofa com pres­ members shall betaken as unity. unless structural analy- + 

+ sion member. K is a factor that when multiplied by the sis shows a smaller value may be used. + 

+ actual length ofthe end-restrained compression member. 

+ gives the lengthofan equivalent pin-ended compression In the absence ofa more relined analysis. theeffective + 

+ member whose buckling load is the same us that of the length factor K for the compression members in the + 

+ end-restrained member. KL represents the length be· braced plane in triangulated trusses. trusses. and frames + 

+ tween inOection points of a buckled compression mem­ may be taken as: + 

+ ber. Restraint against rotation and translation of com­

+ pression member ends influences the position of the • For members riveted. or bolted or welded end con- + 

+ inOection points. Theoretical values of K for some ideal­ ditions at both ends. K =0.75 + 

+ ized compression member end conditions are given in 

+ Table C- I. Since compression member end conditions • For pinned connections at both ends: K = 0.875 + 

+ seldom comply fully with idealized conditions used in 

+ buckling. analysis. the recommended values suggested by Vierendell trusses shall be treated as unbraced frames + 

+ the Structural Stability Research Council are higher than 

+ the idealized values. 


TABLE C-1 

EFFECTIVE LENGTH FACTORS, K 

lol (b) lei (d) lel (f) 

J_ •,.. 	 ,. l rl,·~ ~~· ~ J .,.. 
I \ 	 I

T' 
I 	 I 

IBUCKLED SHAPE OF 	 I 
I 

I I I' 	 ICOLUMN IS SHOWN BY ' • I I II I I 	 I 
DASHED LINE 	 II\ ' I 

• I I 
I 	

I' I I 
I .. 1-

I 

1.., 
1..4 ~T r ~r 

niEORETICAL K VALUE 0.5 0.7 1.0 1.0 2.0 2.0 

DESIGN VALUE Of K WHEN 
IDEAL CONDITIONS ARE 0.65 0.80 1.2 1.0 Z.l 2.0 
APPROXIMATEOftt ­

. 
T 	 ROTATION FIXED TRANSLATION FIXED 

ROTATION FREE TRANSLATION FIXED'1'EM> CONDITION CODE • 	ROTATION FlXEO TRANSLATION FREE 

' ROTATION FREE TRANSLATION ,tEE 
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+ In frames where Ia tern I stability depends on the bend· 
+ 	 ing stiffness of the rigidly connected beams or columns, 
+ 	 the effective length factor. K. for compression members 
+ 	 shall bedetermined by structural analysis. The effective 

length factor, K. is dependent on the amount of stiffness 
+ I supplied by the beams at the compression member ends. 

If the amount of stiffness supplied by the beams is small. 
the value of K could exceed 2.0. 

+ ln the absence ofa more refined analysis, the follow­
+ 	 ing formulas and chans may used to determine the 
+ 	 effective length factor K for compression members in 
+ 	 braced frames. 
+ It is assumed that when elastic action occurs and all 
+ 	 compression members buckle simultaneously in a frame. 
+ 	 it can be rationally shown that 

G.G.(!rl KY -36 1riK 
(C-1)

6(G. +G.) tan{lft K) 

where subscripts a and b refer tO the two ends of the 
+ 1 compression member under consideration. 

+ I 	 (C.2) 

r 	 = summation ofall members rigidly connected to 
+ the end or the compression member under 
+ consideration in the plane ofbending 
+ E, =modulus orelasticity orcompression member 
+ I, ; moment of inertia of compression member 
+ 4 =unbraced length ofcompression member 
+ E, =modulus ofelasticity of beam orother restrain­

ing member 
=moment of inenia of beam or other restraining '• member 

L, =unbrnced length of beam or other restraining 
member 

K =effective length factor 

TableC-2 is a grnphical representation between K, G•. 
and c•. and can be used to obtain the value of K easily. 

+ Equation Cl and the alignment chan in Table C-2 are 
+ based on the assumptions of idealized conditions. The 
+ development of the chan and formulas can be found in 
+ textbooks such as Salmon and Johnson ( 1996) and Chen 
+ and Lui (1991). When actual structural conditions differ 
+ from these assumptions. unrealistic design may result. 
+ The modification procedures proposed by Galambos 

(1988), Yura (1971), Disque (1973), Duan and Chen + 
(1989, 1996). Essa (1997). LeMessurier (1977) and + 
AISC-LRFD (1993) may be used to evaluate K-factors + 
more accurately. + 
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TABLE C-2 

Ga 

100.0 
50.0 
30.0 

20.0 

K 

CD 
20.0 
10.0 

5.0 

4.0 

Gb 

CD 
100.0 

50.0 
30.0 

20.0 

tO.O 
9.0 
8.0 
7.0 
6.0 
6.0 

4.0 

3.0 

2.0 

10.0 
9.0 
8.0 
7.0 
6.0 
5.0 

4.0 

3.0 

2.0 

1.5 

2.0 

1.0 1.0 

1.0 

SIDESWAY PERMITTED 

0 

FOR COLUMN ENDS SUPPORTED BY BUT NOT RIGIDLY 
CONNECTED TO A FOOTING OR FOUNDATION, G IS 
THEORETICALLY EQUAL TO INFINITY, BUT UNLESS 
ACTUALLY DESIGNED AS A TRUE FRICTIONLESS PIN, 
MAY BE TAKEN EQUAL TO 10 FOR ' PRACTICAL DESIGN. 
IF THE COLUMN END IS RIGIDLY ATTACHED TO A 
PROPERLY DESIGNED FOOTING, G MAY BE TAKEN 
EQUAL TO 1.0. SMALLER VALUES MAY BE TAKEN IF 
JUSTIFIED BY ANALYSIS. 

In computing effective length factors for monolithic connections. it is i mportant to properly evaluatethedegree of fixity 
in the foundation. The following values can be used: 

c. 
1.5 Footing anchored on Rock 
3.0 Footing not anchored on Rock 

5.0 Footing on Soil 
1.0 Footing on Multiple Rows ofEnd Bearing Piles 

+ 
+ 

+ 
+ 
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+ The following alternative K-factor equations [Duan. 
+ King and Chen 1993) may be used. 

+ For braced frames 

+ K = l (C-3)5+9C. 5+ 9C, 10+ C,C0 

+ For unbraced frames 
+ forK <1 

I 
+ K = 4 - .,..--:'-:-::­

1+0.2C. I+0.2C0 l +0.0 IC,C6 

+ forK ;;:: 2 

K - 1nn+ 
- 0.9+"0.81 +4ab 

+ where: 

CC 
+ a= " " +3 

C,+C• 

b- 36 +6+ 
C, +G0 

+ where C, and C6 are defined by Eq. (C-2). 

(C-4) 

(C-5) 

(C-6) 

(C-7) 
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APPENDIX D 

COMPUTATION OF PLASTIC SECTION 
MODULUS Z* 

The plastic modulus Z is !he statical first moment of 
one half-area of the cross section about an axis through 
the centroid of the olher'half are when a secrion is made 
ofsame steel material. a 

When a section is built up from plates orshapesofmore 
than one yield strength, the plastic moment should be 
computedon the basisofequilibrium on !he cross section 
with all fibers stressed to the appropriate yield strength in 
either tension or compression. 

A1 (shaded) = A2 (clear) = AJ2• tnfomuuion in &hts Appendix is obtained from the Commen~ 
truy of AISI Bulletin IS. Valuesorz for rolled sections :ue lisred a = distance between centroid ofA I and A2 
m the Manual or Steel Construclion, Eig.hth Edirion, I 980. Z = aA1 = aA2 
American Institute of Strel Construction 
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