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EXAMPLE 5: For the edge equivalent frame of the roof slab shown below, storey height is 3m, beams are of
250 X 500mm , columns are dimensioned as 250 X 250mm, t = 150mm, f; = 25MPa, find K., K;, K., and
distribution factors DF at each point.

SOLUTION:
1. Calculating K g, ST SM S
: : l
1 1 | =
» kg, = 4.05,FEM = 0.084, COF = 0.503 5 | I {
' |
|
E(l;+1 ' 5m
Ksb — k ( S b) |
Ly |
I - h3L, 3 x 4
T | Sm
L, = 222+ 22 = 2625mm, 4 |
1503 x 2625 o 4 - — '
Iy = ————=0.738 x 10°mm
12
3
I, = Ct-E; C; is taken from the chart shown below:
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%

r 150 _ g3 b 2625 _
=500 = 03 by 250 10.5 I Iis"
so0o .
From the chart above C; = 2.35 — I
250 x 5003 250
Ib = ZBST = 6.12 X 10°mm*
K. =k E(I; +1p) 4.05 x 23500(0.738 x 10° + 6.12 X 10%) 131 x 101N
sb — M- L1 - T 5000 = 1. .mm
2. Calculate K :
Ke = k.25,
CiA 500 0.167
l. 3000
0.167 — 0.15
kbot = 7.64 + T(969 - 764) = 8.33
3 4
c1°c, 250 o 4
= = = . X .
I, 1 B 0.326 x 10°mm
El. 23500 x 0.326 x 10° 10
K. gor = k.L—C = 8.33 X 3000 =2.12%x10"°N.mm
3. Calculate K,: (1) (2)
@ exterior joint: —22° 4 20y
9EC x_ x3
K =T Cgua ' 622(1_0-63_)% E;so soo I:Lso
l,(1 —l—)3 y 350I
z s | KA
50 50
1 (1 063 x) x3y (1 0.63 150) 1503 x 350 N (1 063 250) 2503 x 350
— — . _— — == —_— . X X - . X X
y/ 3 600 3 350 3

=1.57 X 10°mm?*

cz—(1 063x>x3y—(1 063x150)x1503><350+<1 063><250)x2503X500
- 22y) 3T ~2 %350 3 ©° %500 3

=2.07 X 10°mm*

& C=2.07 x10°mm*
9% 23500 x 2.07 x 10°

K, =
5000(1 — gy’

Since there is a beam in the direction of the frame, then we use K;,

=10.17 X 101°N.mm




Ko = K2 2 1017 x 1010 x 612 x 10° — 84.4 x 101°N
ta = Req T 0 0.738x 10° Smm

@ interior joint:

(1) (2)
| 950 I 350 z50
I:I-SO i
350 350
& e—1
250 250
c1=(1-063 x>x3y = (1-0.63% 150) (1507 X 950 (1-063x 250) i 2507 X 350
- ZE =2 %950 3 ©2 %350 3

= 1.96 X 10°mm*

x\ x3y
C2= (1 —0.63;>—= 2 X (1 —0.63 X

150) 9 1503 x 350

250) y 2503 x 500
350 3

1-063
+ ( * 500 3

3
=2.36 X 10°mm*

o C =236 x 10°mm*
_ 9 x23500 x2.36 x 10°

K, = 550 =11.59 x 101°N.mm
5000(1 — 2yp)?
oy L, 612x10° "
2 = —_— = . X X————= 2z X .
Kia = Ko = 1159 X 1010 X (5 = 96.2 X 10N, mm

4. Calculate K,
@ exterior joints:

1 1 1 1
— = + = + N
Kee XK. 2K, 212x1010 " 84.4x 1010

K,. = 2.068 x 10°N.mm

@ interior joints:

1 1 1 1 1

- = K.. = 2.074 x 101°N.
Kee XK. " XK, 212x101° + 96.2 x 1010 = Rec mm

5. Calculate DF:

Exterior joints:

K 8.69

DF = =
Ko + Koo  8.69 + 2.068

= 0.81




K, 2.068

DF,. = = =0.19
¢ Ky +K,, 8.69+ 2.068
Interior Joints:
Kepro 8.69
DFyp -1 = DFypp_s = = =045
sbh2-1 Sb2=3 g+ Keppz + Koo 8.69 X 2 +2.074
K., 2.074

DF,, = 0.1

Kopz1+ Kipg3 + Koo 869 X 2 + 2.074

EXAMPLE 6: for the flat slab floor shown below, determine K, K;, K., and distribution factors DF at each
point. Given for this slab are the storey height of 3m t = 180mm, t4,,, = 45mm, circular columns are of

450mm, square columns are of 400mm, and concrete strength at 28 days is 25MPa.

SOLUTION:
7.5m 7.5m 7.5m
1. FIND Kc: i T i
el - o =
Interior columns: -—Qm ‘F‘ {J —
- o :m Col. Cap.D=1.5m 1 .45m B
C;A 180 + 45+ 525 40 N ==
= = 0.250 Iy (P Y.
I, 3000 8 - -
From the table: kpoe = 12.44,k;op =533 l———— o I T o
=T TS0 012 X 109mm - .
T 64 T 64~ mm
E = 4700y/f." = 4700V25 = 23500MPa .—T
El |
K.=k.—=
le
Kepor = 12.44 x 200 X 2012 107 19.61 x 10'°N
cbot — . 3000 = . .mm
K 23 23500 x 2.012 x 10° 645 1010N
ctop 3000 mm
Exterior columns:
ClA_180+45+550_0258 = 025
I, 3000 o -

From the table: ky,; = 12.44, ko, = 5.33



L C,C;° _ 400*

= 2133 x 10°mm?
D) 12 mm

23500 x 2.133 x 10°

— _ 10
Koo = 12.44 X s = 20.79 x 10'°N.mm
p gy 23500X2133X10°
ctop 3000 mm
2. Find Kt

fe—s
950 1500x0.8 9=

1555

Interior joints (2&3):

x\ x3y 2252253 x 1335
C = (1 —0.63 ;)T = (1 —0.63 ) 3 = 4.53 X 10°mm*

9EC 9 x 23500 X 4.53 x 10° 0
K, = — = 335 =33.9 x 101°N. mm
— 22)3 — 22933

Exterior joints (1&4):

x\ x3y 225\ 2253 x 950
C = (1 —0.63 ;)T = (1 —0.63 ) = 3.06 X 109mm*

77950 3
9EC 9 x 23500 X 3.06 x 10° 10
K, = = 1500 =455 X 10"°N.mm
_ 2253 _ 22753
L,(1 Lz) 6000(1 6000)
3. Find Kec:
Interior joints:
1 _ 1 1
K.. YK. YK

1 1

“K,, =19.8 x 101°N.mm



Exterior joints:

1 1 4 1
c ZKC ZKt

1 1 1
K., ~K,.=6.96 x 101°N.
K. (2079 +8.9) x 1010 ' 2 x 455 x 1010 " "tec mm

X

4. Find DF:

Exterior joints:

DF __ Kpa 41T
b1z g 1o+ Ko 47174696
DF,. = Kec 096 0.596
€l T Kep1-p+ Kee 4717 4+696
Interior joints:
Kp1-2 4.87
DFgy1_p = = = 0.164
b1z g 2+ Kz + Koo 487 +4.938 +19.8
DF. = Ksb 23 = 4938 = 0.166
Sb23 T K 12+ Koz + Koo 487 +4938+198
Kgp 23 19.8
DFg 5 3 = = = 0.668
Sb273 T K 12+ Koz + Koo 487 +4.938 +19.8
IMPORTANT NOTES:

e For BRICKWALLK, = 0,K,, = 0,C;A = 0, DF = 0.
e For CONCRETE WALL K, = ,K,, = 3K, .




