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STEEL STRUCTURE DESIGN

1.0 INTRODUCTION

Out of various sloping roofing systems, we have taken a steel roof trusses. A steel roof trusses is
one of cheapest and the most convenient roofing system. A roof truss is basically a framed a
framed structure formed by a connecting various members at their ends to form a system of
triangles, arranged in pre-decided pattern depending upon the span, type of loading and
functional requirements. The axes of the members meeting at one joint intersect at common
point. The members are jointed through welds. The members carry direct forces (i.e. either
tension or compression) only. The bending moment is zero. The members carrying

COMPRESSION forces are called struts while those carrying tensile forces are called ties.

In order to cover our area (LXB), trusses are placed in shorter dimension so that span of truss is

the least.

This new petrol station will have 18.6m x9.5m and will be constructed in reliable materials.
Columns and the substructure will be in STEEL, and the filling with masonry wall,and the
superstructure namely trusses roof and cover will be in steel.

e Upper Roof
Fabricated tube beam to shape.
e Roof Sheets

Metal sheet (Gauge 28 B.G blue color).



448

.

Length of the span L=4.8m

Spacing of trusses=3m

Section of the building figure 1.2
2.0 LOADS ON ROOF TRUSSES

1 Dead load
2 Imposed load
3 Wind load
2.1 Dead load

Dead loads on roof trusses consist of (i) weight of roof covering (ii) weight of purlins , weight of
bracings and (iv)self weight of trusses.

The weight of coverings:
the type covering 28 gauge CGl sheet  ( weight per m? of plan area)112 N/m?
Wc=112N/m**5.1m=571.2N/m

The weight of purlins per square meter of plan area, for G.I. sheeting is 90 N



Wp =90N*4=360N/m
Weight of bracings: the load due to the weight of bracings is 15N/m?
Wb =15N/m* *5m=75N/m

weight of trusses: the exact weight of the trusses can be determined only when the section of
various members of the truss are known.

So W=150 N/m?’5m=750N/m

2.2 Imposed load or live load

that roofs with slope of 15° is 750 N/m?

For our case the surface cover is 16m?
IMPOSED LOAD =5mX750N/m? =3750N/m
2.3 Wind load

P2=0.6 *V*

P, =0.6 *(32m/s)? =0.8 KN/m?

Total loads =Dead load +imposed load

T =448N/m+360N/m+60N/m+600 N/m+3000N/m=4.4KN/m

3.0 DESIGN

3.1 DESIGN OF PURLIN

As the length of our purlin is equal to L=2.65m
0p:=316.6N/mm?2
Total load= 0.99kN/m? Hence the total UDL: W= 7.92kN/m

i.  Effective span= 0.7*1=0.7*2.65m=1.855m
ii.  B.M= (W*L?/12= (7.92*1.85%/12= 2725.3Nm
iii.  Section modulus required Z=M/op.= (2725.3/316.6)cm3= 8.603cm



From the steel design tables, we can use tubes of the following dimensions:
Width of purlins =50mm  Depth of the purlins= 60mm thickness =3.65mm

3.1 DESIGN OF TRUSS
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========== P lane-Frame Analysis = PROKON ===========

Ver W1.7.06 - 29 Mar 2001
TITLE

Data file : D:\DOCUMEuser\LOCALSTemp\lastpf.a0l
Created on: 9/15/2010

Node no. X-coord Y-coord Node no. X-coord Y-coord
m m m m
1 0.000 0.000 2 0.000 1.000
3 0.000 2.000 4 0.000 3.000
5 0.000 4.000 6 0.000 5.000
7 0.000 6.000 8 1.500 6.000
9 1.500 6.402 10 3.000 6.000
11 3.000 6.804 12 4.500 6.000
13 4.500 7.206 14 6.000 6.000
15 6.000 7.608 16 7.500 6.000
17 7.500 8.010 18 9.000 6.000
19 9.000 8.412 20 10.500 6.000
21 10.500 8.814 2 12.000 6.000
23 12.000 9.216 24 13.500 6.000
25 13.500 9.618 26 15.000 6.000
27 15.000 10.020 28 16.500 6.000
29 16.500 9.618 30 18.000 6.000
31 18.000 9.216 32 19.500 6.000
33 19.500 8.814 34 21.000 6.000
35 21.000 8.412 36 22.500 6.000
37 22.500 8.010 38 24.000 6.000
39 24.000 7.608 40 25.500 6.000
41 25.500 7.206 42 27.000 6.000
43 27.000 6.804 44 28.500 6.000
45 28.500 6.402 46 30.000 0.000
47 30.000 1.000 48 30.000 2.000
49 30.000 3.000 50 30.000 4.000
51 30.000 5.000 52 30.000 6.000
== == === ELEMENT DATA =
Beam Secn. type Fixity Length
m

1-2 COL 00 1.000

2=3 COL 00 1.000

3-4 COL 00 1.000

4-5 COL 00 1.000

5=-6 COL 00 1.000

6-7 COL 00 1.000

46-47 COL 00 1.000

47-48 COL 00 1.000

48-49 COL 00 1.000

49-50 COL 00 1.000

50-51 COL 00 1.000
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7-9 TCHORD
9-11 TCHORD
11-13 TCHORD
13-15 TCHORD
15-17 TCHORD
17-19 TCHORD
19-21 TCHORD
21-23 TCHORD
23-25 TCHORD
25-27 TCHORD
27-29 TCHORD
29-31 TCHORD
31-33 TCHORD
33-3%5 TCHORD
385-37 TCHORD
37-39 TCHORD
39-41 TCHORD
41-43 TCHORD
43-45 TCHORD
45-52 TCHORD
8-9 VERTCL
10-11 VERTCL
12-13 VERTCL
14-15 VERTCL
16-17 VERTCL
18-19 VERTCL
20-21 VERTCL
22-23 VERTCL
24-25 VERTCL
26-27 VERTCL
28-29 VERTCL
30-31 VERTCL
S2=8F VERTCL
34-35 VERTCL
36-37 VERTCL
38-39 VERTCL
40-41 VERTCL
42-43 VERTCL
44-45 VERTCL
9-10 DIAGNL
11-12 DIAGNL
13-14 DIAGNL
15-16 DIAGNL
17-18 DIAGNL
19-20 DIAGNL
2L=23 DIAGNL
23-24 DIAGNL
25-26 DIAGNL
26-29 DIAGNL
28-31 DIAGNL
30-33 DIAGNL
32-3% DIAGNL
34-37 DIAGNL
36-39 DIAGNL
38-41 DIAGNL
40-43 DIAGNL

42-45 DIAGNL

1.56583
1.5563
1.853
1.553
1.553
1..553
1.5653
1.553
1.553
1.553
15663
1.553
1:553
1.553
1.553
1.553
1.5583
1.563
1.853
1553
0.402
0.804
1.206
1.608
2.010
2.412
2.814
3.216
3.618
4.020
3.618
3.216
2.814
2.412
2.010
1.608
1.206
0.804
0.402
1.553
1.702
1.925
2.199
2.508
2.840
3.189
3.549
3.917
3.917
3.549
3.189
2.840
2.508
2199
1.925
1.702
1.553
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m~2 m”™4
893.0E-6 866E-9 Steel:300W
Section VERTCL Section designation: 80x80x3.6 sl
A Ixx Material
m*2 m~4
1.060E-3 1.00E-6 Steel:300W
Section DIAGNL Section designation: 80x80x3.6 S1
A Ixx Material
m"2 m~4
1.060E-3 1.00E-6 Steel:300W
—————————————————————————— === MATERIALS ============ ====== =====
Designation E poisson Density Exp. co .
kPa kN/m"*3
Steel:300W 206.0E6 0.30 77.00 11.70E-6
=====ss=ss=sssssssssssssssssssss= SUPPORT DATA s==msssssssssssssssssssass=
Prescribed displacements
Node Fixity X Y Z-Rot
m m rad.
1 XYz 0.00 0.00 0.00
46 XY 0.00 0.00 0.00
18 Y 0.00 0.00 0.00
32 Y 0.00 0.00 0.00
Spring constants
Node Fixity X Y Z-Rot
kN/m kN/m kNm/ rad
—————————————————————————— == LOADS === == ==== =====
Load Case Description

DEAD L Dead Load
LIVE_L ive Load
WIND L Wind Load

Add own weight to load case : DEAD_L

Dead Load

*%% POINT LOADS **¥
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41 0.00 -3.60 0.00
43 0.00 -3.60 0.00
45 0.00 -3.60 0.00
52 0.00 -1.80 0.00
————————————————————————————— LOAD CASE LIVE L ========s===ss==ssssssssss======
Live Load
*%% POINT LOADS ***
Node EFx Fy Mz

kN kN kNm
7 0.00 -1.35 0.00
9 0.00 -2.70 0.00
11 0.00 -2.70 0.00
13 0.00 =270 0.00
15 0.00 -2.70 0.00
By | 0.00 =-2.70 0.00
19 0.00 -2.70 0.00
21 0.00 =270 0.00
23 0.00 -2.70 0.00
25 0.00 -2.70 0.00
2 0.00 -2.70 0.00
29 0.00 =-2.70 0.00
31 0.00 -2.70 0.00
33 0.00 -2.70 0.00
35 0.00 =210 0.00
37 0.00 =270 0.00
39 0.00 -2.70 0.00
41 0.00 -2.70 0.00
43 0.00 -2.70 0.00
45 0.00 -2.70 0.00
52 0.00 -1.3% 0.00
----------------------------- LOAD CASEIWIND L =se=ssrssrr s
Wind Load
**% POINT LOADS ***
Node Fx Fy Mz

kN kN kNm
7 -0.24 0.91 0.00
9 -0.49 1.83 0.00
11 -0.49 1.83 0.00
13 -0.49 1:.:83 0.00
15 -0.49 1.83 0.00
17 -0.49 1.83 0.00
19 -0.49 1.83 0.00
21 -0.49 1.83 0.00
23 -0.49 1.83 0.00
25 -0.49 183 0.00
27 -0.16 1.26 0.00
29 0.1 0.63 0.00
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Node Lcase

1 DEAD_L
LIVE L
WIND L

2 DEAD_L
LIVE L
WIND L

3 DEAD_L
LIVE_L
WIND L

4 DEAD_L
LIVE_L
WIND_L

5 DEAD_L
LIVE_L
WIND L

6 DEAD_L
LIVE L
WIND_L

7 DEAD_L
LIVE_L
WIND L

8 DEAD_L
LIVE_L
WIND L

9 DEAD_L
LIVE L
WIND L

10 DEAD L
LIVE L
WIND L

11 DEAD_L
LIVE_L
WIND L

12 DEAD_L
LIVE_L
WIND L

13 DEAD_L
LIVE_L
WIND L

14 DEAD_L
LIVE L
WIND_L

15 DEAD_L
LIVE_L
WIND L

16 DEAD_L
LIVE L
WIND_L

L) nean T

X-disp. Y-disp.
mm mm
0.00 0.00
0.00 0.00
0.00 0.00
-0.14 -0.03
-0.09 -0.02
127.73 0.02
-0.42 -0.05
-0.28 -0.03
413.77 0.04
-0.62 -0.08
0% G -0.05
738.47 0.06
=0..58 -0.11
-0.36 -0.07
1016.98 0.08
0.00 -0.13
0.01 -0.09
1199.24 0.10
1.26 -0.16
0.85 -0.10
1269.99 0.12
1.41 -2.25
0.95 =1.53
1270.14 =116
1.63 =2.25
1.10 =-1.53
1270.13 =1.15
1.57 =233
1.06 -1.58
1270.19 -0.58
1.83 =232
1.03 =107
1269.99 -0.57
1.67 =191
1.3 -1.29
1270.15 -0.26
1.36 -1.89
0.91 -1.28
1269.94 -0.25
.72 =1.3%
1.16 -0.88
1270.10 -0.08
1.20 -1.26
0.81 =085
1269.92 -0.08
1.70 -0.64
1:15 -0.43
1270.05 -0.00

NODAL POINT DISPLACEMENTS at SLS =

Z-rot.

radian

|
OO0 0O0O0OO0OO0OO0O0OO0CO

. 0000
.0000
. 0000
.0002
.0002
.2297
.0003
.0002
.3224
.0001
.0001

3128

.0003
. 0002
.2358
. 0009
.0006
.1262
.0017
.0011
.0l186
.0006
. 0004
.0013
. 0005
.0003

.

.0003

0001

.0001
.0002

0001

.0001
.0003
.0003
.0002
. 0002
.0003
.0002
.0002
.0004
.0003

0001

.0003

0002

.0001
. 0004
.0003
. 0000

AnAS
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24 DEAD_L 1.:39 =0.758 -0.0000
LIVE L 0.94 -0.45 -0.0000
WIND L 1269.99 0.32 0.0000
25 DEAD L 1.47 -0.81 -0.0001
LIVE_L 0.98 -0.49 -0.0000
WIND L 1269.83 0.30 0.0000
26 DEAD L 1.38 -0.83 0.0000
LIVE_L 0.93 -0.50 0.0000
WIND L 1269.99 0.29 -0.0000
27 DEAD_L 1.52 =092 -0.0000
LIVE_L 1.02 -0.57 -0.0000
WIND_L 1269.82 0.32 0.0000
28 DEAD_L 1.34 -0.60 0.0001
LIVE_L 0.90 -0.36 0.0001
WIND L 1270.01 0.17 -0.0000
29 DEAD_L 1.567 -0.78 0.0001
LIVE_L 1.06 -0.48 0.0000
WIND_ L 1269.81 0.27 0.0000
30 DEAD L 1.26 -0.30 0.0001
LIVE_L 0.84 -0.18 0.0001
WIND_L 1270.05 0.06 -0.0000
31 DEAD_L 1.68 -0.54 0.0001
LIVE_L 1.14 =033 0.0000
WIND L 1269.76 0.17 0.0000
32 DEAD_L 1.10 0.00 -0.0003
LIVE_ L 0.74 0.00 -0.0002
WIND_L 1270.12 0.00 0.0001
33 DEAD_L 1.84 -0.30 -0.0001
LIVE_L 1.24 -0.19 -0.0001
WIND L 1269.69 0.12 0.0001
34 DEAD_L 1.01 -0.84 -0.0006
LIVE_L 0.68 -0.56 -0.0004
WIND_L 1270.18 0.37 0.0003
35 DEAD_L 1.91 -0.72 -0.0004
LIVE L 1.28 -0.48 -0.0003
WIND L 1269.67 0.34 0.0002
36 DEAD L 0.98 -1.67 -0.0005
LIVE_L 0.66 =12 -0.0003
WIND L 1270.23 0.80 0.0003
37 DEAD_L 15729 -1.60 -0.0004
LIVE L 1.20 -1.07 -0.0003
WIND L 1269.71 0.78 0.0003
38 DEAD_L 1.01 =245 -0.0005
LIVE_L 0.67 -1.64 -0.0003
WIND_L 1270.25 1.28 0.0003
39 DEAD_L 1.61 =241 -0.0004
LIVE_L 1.08 -1.61 -0.0003
WIND L 1269.79 1.26 0.0003
40 DEAD_L 1.10 =3:.09 -0.0003
LIVE_L 0.74 =207 -0.0002
WIND_ L 1270.24 1.80 0.0003
41 DEAD L 1.39 -3.07 -0.0003
LIVE_L 0.94 -2.05 -0.0002
WIND L 1269.90 1.78 0.0003
42 DEAD_L 1..25 =34l -0.0000
LIVE_L 0.84 -2.29 -0.0000
WIND_L 1270.19 2.30 0.0002

nean T

2 AN
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50 DEAD_L 3.88 -0.13 0.0001
LIVE L 2.58 -0.08 0.0001
WIND L 1069.39 -0.02 -0.1745
51 DEAD_L 328 -0.16 0.0011
LIVE_L Z:19 -0.10 0.0007
WIND L 1208.72 -0.02 -0.1021
52 DEAD_L 1.865 -0.19 0.0022
LIVE L 1:10 -0.12 0.0015
WIND L 1269.76 -0.03 -0.0182
s=s=s=ssssssssssssssssssssss=e= REACTIONS at ULS S====s=s=ssssssss=s====
Node Lcase X-force Y-force Z-moment
kN kN kNm
1 DEAD_L 0.03 8.05 -0.04
LIVE_L 0.02 500 -0.03
WIND L -18.64 -6.13 37.05
46 DEAD L -0.03 9.54 0.00
LIVE_L -0.02 6.08 0.00
WIND_ L -2.32 1.45 0.00
18 DEAD L 0.00 30.80 0.00
LIVE_L 0.00 19.74 0.00
WIND L 0.00 -7.82 0.00
32 DEAD_L 0.00 36.11 0.00
LIVE L 0.00 23.08 0.00
WIND_L 0.00 =12.12 0.00
EQUILIBRIUM CHECK AT ULS:
LC APPLIED LOADS MOMENTS about (0.0,0.0,0.0)
Sum of: Px Py Mz
DEAD_L 0.00 -84.50 -1267.54
LIVE L 0.00 -54.00 -810.00
WIND L 20.96 24.61 226.00
LC REACTIONS & REACTION MOMENTS about (0.0,0.0,0.0)
Sum of: Rx Ry MRz
DEAD_L 0.00 84.50 1267.54
LIVE L 0.00 54.00 810.00
IND L -20.96 -24.61 -226.00
============ BEAM ELEMENT END FORCES IN LOCAL ELEMENT AXES at ULS =s===s========
Elem Lcase Axial Y-Shear M=-xx Axial Y-Shear M-xx
kN kN kNm kN kN kNm
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WIND L 1.45 -2.32 0.00 -1.45 2::32 232
47-48 DEAD L 9.37 -0.03 -0.03 =9.37 0.03 0.05
LIVE L 6.08 -0.02 -0.02 -6.08 0.02 0.03
WIND L 1.45 =211 =232 =1:45 25171 4.42
48-49 DEAD_L 9.26 -0.03 -0.05 -9.26 0.03 0.08
LIVE L 6.08 -0.02 -0.03 -6.08 0.02 0.05
WIND L 1.45 =1.90 -4.42 =1.45 1.90 6.32
49-50 DEAD L 9.15 -0.03 -0.08 =9.15 0.03 0.10
LIVE L 6.08 -0.02 -0.05 -6.08 0.02 0.07
WIND L 1.45 -1.69 =632 -1.45 1.69 8.01
50=51 DEAD_L 9.04 -0.03 =010 -9.04 0.03 0213
LIVE L 6.08 -0.02 -0.07 -6.08 0.02 0.08
WIND L 1.45 -1.48 -8.01 =1.45 1.48 9.49
51-52 DEAD_L 8.93 -0.03 -0.13 =8593 0.03 015
LIVE L 6.08 -0.02 -0.08 -6.08 0.02 0.10
WIND_L 1.45 =1.27 -9.49 -1.45 $27 10.75
7-8 DEAD L -19.06 0.29 0.07 19.06 -0.18 0.29
LIVE L -13.00 0.17 0.05 13.00 -0.17 0.21
WIND L -18.01 -7.43 -7.94 18.01 7.43 =3.21
8-10 DEAD_L -19.06 =013 -0.21 19.06 0.23 -0.06
LIVE_L =12.99 -0.13 -0.16 12499 0.13 -0.03
WIND L -6.37 0.34 0.38 6.37 -0.34 0.13
10-12 DEAD L -12.88 0.01 -0.04 12.88 0.09 -0.02
LIVE L -8.74 -0.03 -0.04 8.74 0.03 -0.01
WIND L 5.32 -0.02 -0.01 -5.32 0.02 -0.02
12-14 DEAD L =5.62 0.02 -0.02 5.62 0.09 -0.03
LIVE_L =-3.81 -0.03 -0.03 3481 0.03 -0.02
WIND L 6.55 0.02 0.02 =6 Ba -0.02 0.00
14-16 DEAD_L 1.80 0.03 -0.01 -1.80 0.07 -0.02
LIVE L 1.19 -0.02 =002 =1.19 0.02 -0.01
WIND L 5.35 0.01 0.02 =5:35 -0.01 0.00
16-18 DEAD L 9.34 -0.06 -0.04 -9.34 0.16 =0.12
LIVE_L 6.22 -0.08 -0.04 =6.22 0.08 -0.08
WIND L 3.16 0.04 0.03 -3.16 -0.04 0.03
18-20 DEAD_L 16.84 0.26 0.20 -16.84 =015 0.10
LIVE L 1117 0.12 012 =11.17 =0..12 0.07
WIND L 0.51 -0.04 -0.03 =051 0.04 -0.02
20-22 DEAD L 8.18 0.13 0.06 -8.18 -0.02 0.05
LIVE L 5.73 0.04 0.02 =5:73 -0.04 0.03
WIND L 1.70 -0.00 0.00 =170 0.00 -0.01
22-24 DEAD L 3.64 0.11 0.06 -3.64 -0.01 0.04
LIVE L 2.87 0.03 0.02 -2.87 =0.03 0.02
WIND L 1.69 0.00 0.01 =169 -0.00 -0.00
24-26 DEAD L 1.90 0.09 0.03 -1.90 0.02 0.02
LIVE L LA 0.02 0.01 =1.77 -0.02 0.02
WIND L 0.87 0.02 0.02 -0.87 -0.02 0.01
26-28 DEAD_L 4.71 -0.04 -0.06 -4.71 0.15 -0.08
LIVE L 3..55. -0.05 -0.05 =355 0.05 -0.03
WIND L =2.47 0.05 0.04 2.47 -0.05 0.03
28-30 DEAD L 9.97 -0.04 -0.06 =9.97 0.14 -0.08
LIVE L 6.89 -0.04 -0.04 -6.89 0.04 -0.03
WIND L =5.24 0.04 0.03 5.24 -0.04 0.03
30-32 DEAD_L 18.98 -0.20 =0.13 -18.98 0.30 -0.25
LIVE L 12.57 =015 -0.08 =12.57 0.15 -0.14
WIND L -9.13 0.09 0.05 9513 -0.09 0.08
32-34 DEAD L 11.42 0.20 0.16 -11.42 -0.09 0.06
LIVE L 7.62 0.10 0.10 -7.62 -0.10 0.05
n

raTAaI T

n A

7 no

P

n nn
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WIND L 22.04 =3461 =3.87 -22.04 3.61 =1.75
9=11 DEAD_ L 13.64 -0.02 -0.07 -13%61 0.12 -0.03
LIVE_L 9.25 -0.05 -0.06 -9.25 0.05 -0.01
WIND L -1.69 -0.04 -0.03 1.69 0.04 -0.03
11-13 DEAD_L 5.94 0.01 -0.03 =5.92 0.09 -0.03
LIVE L 4.02 -0.02 -0.03 -4.02 0.02 -0.01
WIND L -3.44 0.00 0.01 3.44 -0.00 -0.00
13=1% DEAD L -1.78 0.01 -0.02 L8 0.0° -0.04
LIVE_L -1.18 -0.02 -0.02 1.18 0.02 -0.02
WIND L =2.71 0.01 0.01 2571 -0.01 0.00
16-17 DEAD_L -9.60 -0.01 -0.03 9.63 0.10 -0.06
LIVE L -6.39 -0.03 -0.02 6.39 0.03 -0.02
WIND L -0.95 0.01 0.01 0.95 -0.01 0.01
17-19 DEAD L -17.42 0.04 0.02 17.44 0.06 -0.03
LIVE L =-11.56 0.00 0.01 11.56 -0.00 -0.01
WIND L 1.30 0.00 0.00 -1.30 -0.00 0.00
19-21 DEAD_L -8.46 0.12 0.08 8.49 -0.02 0.03
LIVE_L =5.93 0.05 0.05 5.93 -0.05 0.04
WIND L -0.43 -0.01 -0.01 0.43 0.01 -0.01
21-=23 DEAD_L -3.74 0.08 0.04 3597 0.02 0.01
LIVE_L =2.9¢ 0.03 0.02 2.96 -0.03 0.02
WIND L -0.93 -0.00 0.00 0.93 0.00 -0.00
23=2%5 DEAD_L -1.94 0.05 0.01 1.97 0.05 =-0.02
LIVE L -1.82 0.01 0.01 1.82 -0.01 0.01
WIND L =0.59 0.01 0.01 0.59 -0.01 0.01
25-27 DEAD L -2.20 0.06 0.01 2.22 0.04 0.00
LIVE_L =198 0.01 0.01 1:5956 -0.01 0.01
WIND L 0.34 0.00 0.00 -0.34 -0.00 0.00
27-29 DEAD_L =2.23 0.02 -0.01 2.20 0.07 -0.03
LIVE L -1.96 =002 =0:02 1.96 0.02 =0.02
WIND_L Q17 0.02 0.01 =017 -0.02 0.01
29-31 DEAD L -4.88 0.01 -0.02 4.85 0.09 -0.05
LIVE_L =3.%67 -0.04 -0.03 3467 0.04 -0.03
WIND L 2537 0.03 0.03 -2.37 -0.03 0.03
31-33 DEAD_L =1.0...34 -0.04 =0.05 10.32 0.14 -0.09
LIVE L -7.13 -0.07 -0.05 T3 0.07 -0.06
WIND L 5.40 0.04 0.03 -5.40 -0.04 0.04
33=35 DEAD L -19.66 0.05 0.03 19.63 0.05 -0.02
LIVE L -13.01 -0.01 0.01 13.01 0.01 -0.01
WIND L 9.60 0.01 0.00 -9.60 -0.01 0.01
36-37 DEAD L -11.78 DLz 0.07 11.76 -0.02 0.04
LIVE L -7.85 0.04 0.03 7.85 -0.04 0.03
WIND L 7.83 -0.02 -0.02 =7.83 0.02 -0.01
37-39 DEAD_L =3.89 0.10 0.05 3.86 -0.00 0.03
LIVE L -2.64 0.03 0.02 2.64 -0.03 0.02
WIND L 577 =0.01 =0.01 =5.77 0.01 =0.01
39-41 DEAD_L 391 0.09 0.04 =3793 0.01 0.03
LIVE_ L 2.56 0.02 0.01 -2.56 -0.02 0.02
WIND L 225 -0.02 -0.01 =3.25 0.02 -0.01
41-43 DEAD L 11.62 0.09 0.03 -11.64 0.01 0.04
LIVE L 7.75 0.02 0.01 -7.75 -0.02 0.03
WIND L -0.22 -0.02 -0.02 022 0.02 -0.02
43-45 DEAD_L 19.29 0.12 0.03 =19431 -0.03 0.09
LIVE L 12.96 0.05 0.01 -12.96 -0.05 0.07
WIND L -6.00 -0.09 =005 6.00 0.09 -0.09
45-52 DEAD L 25.10 =0:.12 -0.20 =25.12 0.21 -0.06
LIVE L 16.98 =Q2 -0.15 -16.98 0.12 -0.04

rrTare T




16

PROKO N |- =

Software Consultants (Pty) Ltd Client
Internet: http.//www. prokon.com
E-Mail : mail@prokon.com Calcs by Checked by Date
WIND L ~12.:93; 0.01 0.01 193 -0.01 0.01
2223 DEAD_L 8.08 -0.02 -0.03 -8.08 0.02 -0.04
LIVE_L 501571, -0.01 -0.02 =5..31 0.01 -0.02
WIND L 0.01 -0.00 -0.00 -0.01 0.00 -0.00
24-25 DEAD_L 3:31 -0.01 -0.02 =3%31 0.01 -0.02
LIVE L 2.34 -0.01 -0.01 =2.34 0.01 -0.01
WIND L 173 -0.00 -0.01 =1.73 0.00 -0.01
26-27 DEAD_L 4.98 0.01 0.01 -4.98 -0.01 0.01
LIVE_L 3.68 0.00 0.01 -3.68 -0.00 0.01
WIND L -1.38 -0.01 -0.02 1.38 0.01 -0.01
28-29 DEAD_L 10.76 0.03 0.05 -10.76 -0.03 0.05
LIVE L 7.06 0.02 0.03 -7.06 -0.02 0.03
WIND_L -5.86 -0.01 -0.03 5.86 0.01 -0.02
30-31 DEAD L 16.50 0.05 0.09 -16.50 -0.05 0.08
LIVE_L 10.64 0.03 0.06 -10.64 -0.03 0.05
WIND L -7.28 -0.02 -0.04 7.28 0.02 -0.03
32-33 DEAD_L 23.16 0.02 0.02 -23.16 -0.02 0.04
LIVE L 14.82 0.01 0.02 -14.82 -0.01 0.02
WIND L -8.97 -0.01 -0.01 8.97 0.01 -0.02
34-35 DEAD L -10.29 -0.04 -0.06 10.29 0.04 -0.03
LIVE_L -6.60 -0.03 -0.04 6.60 0.03 -0.03
WIND L 2.82 0.01 0.02 =2.82 -0.01 0.01
36-37 DEAD_L ~8.29 -0.04 -0.05 8.29 0.04 -0.04
LIVE L -5.34 -0.03 -0.03 5.34 0.03 -0.03
WIND L 2.76 0.01 0.02 -2.76 -0.01 0.01
38-39 DEAD L =6.17 -0.06 -0.05 6.17 0.06 -0.04
LIVE_L =398 -0.04 -0.03 3.98 0.04 -0.03
WIND L 2.77 0.02 0.02 =2.77 -0.02 0.02
40-41 DEAD_L -4.08 -0.09 -0.06 4.08 0.09 -0.05
LIVE L -2.62 -0.06 -0.04 2.62 0.06 -0.04
WIND_L 3.03 0.06 0.04 =3503 -0.06 0.03
42-43 DEAD_L -2.00 =0..29 =0.12 2.00 0.29 =011
LIVE_L ~12.24 -0.20 -0.08 124 0.20 -0.08
WIND L 3.80 0.20 0.07 -3.80 -0.20 0.09
44-45 DEAD_L 0.40 0.10 0.12 -0.40 -0.10 -0.07
LIVE L 0.37 0.06 0.08 =0.37 -0.06 -0.06
WIND L 6.82 10.78 2.56 -6.82 -10.78 Bty o
9-10 DEAD L 6.13 -0.05 -0.15 -6.16 6,17 -0.02
LIVE_L 4.23 -0.08 =011 =4.23 0.08 -0.01
WIND L 12.16 -0.10 -0.07 =12.16 0.10 -0.09
11-12 DEAD L 8.12 0.03 -0.04 -8.18 0.09 -0.02
LIVE:L 5.53 -0.02 -0.03 -5.53 0.02 -0.00
WIND L 1.40 0.01 0.02 -1.40 -0.01 0.00
13-14 DEAD_L 9.41 0.06 0.01 =9.51 0.06 -0.01
LIVE_ L 6.36 -0.00 -0.01 -6.36 0.00 0.00
WIND_L -1.52 0.00 0.01 1252 -0.00 -0.01
15-16 DEAD L 10.91 0.08 0.03 -11.04 0.04 0.01
LIVE L Todi 0.01 0.01 =731 =0.01 0.02
WIND L =3.48 -0.00 0.00 3418 0.00 -0.01
17-18 DEAD_L 12:51 0.04 0.01 -12.68 0.08 -0.06
LIVE_L 8.32 -0.01 -0.01 -8.32 0.01 -0.02
WIND L -4.43 0.00 0.00 4.43 -0.00 0.00
19-20 DEAD_L -16.34 0.03 -0.01 16.14 0.10 -0.09
LIVE L =10.21 -0.02 -0.02 10.21 0.02 -0.04
WIND L 2. 23 0.00 0.00 =223 -0.00 0.01
21-22 DEAD_L ~9.69 0.04 -0.00 9.46 0.08 -0.07
LIVE_L -6.01 -0.01 -0.02 6.01 0.01 -0.02
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3.2 DESIGN OF RAFTERS

Span = 655.32mm Effective span=0.551m

i.  Total load W= 8.64kN/m
ii.  B.M=(8.64kN/m)/10=262.311Nm
iii.  Section modulus Z= M/ op:=0.83cm
So the minimum width and depth of rafters required are 20mm and 26.9mm respectively.
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Therefore, we can use tubes of the following dimensions: Depth=50mm  Width=40mm.

3.3 COMPRESSION MEMBERS

We have taken the very loaded strut

3.3.1 DESIGN OF STRUTS

Design load P=54.64kN  Length of spans L=2.114m

I.  Effective length I=0.85L=1.797m
ii.  Assume for double angle struts A= 100
iii.  fy=480N/mm2 Hence c,c= 99N/mm2 (from steel design tables)
iv.  Gross-section area A= P/ 6,= (54640/99)mm2 =5.52cm2
V.  Minimum radius of gyration rmi,= 1.57cm
Vi.  Ac=179.7/1.57=114.46. The design is OK since 100< A¢<120

So we can use tubes of the following dimensions: Width = 40mm and Depth= 50mm

3.4 DESIGN OF TIES

Fy=480N/mm2 So, 64= 288 N/mm2

1. Design load P=186.3kN
2. Net area of the section Anet= P/ 4= 186300/288mm2= 646.875mm?2
3. Gross-section area Agross= 1.35*646.875mmz2= 873.3mm2= 8.73cm2
From steel design tables, we get a cross-section area of 8.74cm2
So, we can use tubes of the following dimensions: Width=80mm; Depth=90mm
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TABLE 7.5 PERMISSIBLE STRESS oac (N/ mm") IN AXIAL COMPRESS;ON.

lind .
220 | 230 | 240 | 250 | 260 | 280 | 300 | 320 | 340 | 360 | 380 | 400 | 420 | 450 480 | 510 | 540

Al

10 132 138 144 150 156 168 180 192 204 215 227 239 | 251 269 287 305 323
20 131 137 142 148 154 166 177 189 | 201 212 224 235 246 263 280 297 314
30 128 134 140 145 151 162 172 183 194 204 215 225 236 251 266 280 | 295
40 | 124 129 134 139 145 154 164 174 183 192 | 201 210 | 218 231 243 255 267
50 118 123 127 132 136 145 153 161 168 176 183 190 197 207 | 216 225 233
60 | 111 115 118 122 | 126 133 139 146 152 158 163 168 173 180 187 193 199
70 102 | 106 109 112 115 120 125 130 135 139 142 147 150 155 160 164 168
80 93 96 98 101 103 107 111 115 118 121 124 127 129 133 136 139 141
20 85 87 88 20 22 95 98 101 103 105 108 109 111 114 116 118 119

100 76 78 79 80 82 84 86 88 20 92 93 94 96 97 99 100 101
110 68 69 71 72 73 74 76 77 79 80 81 82 83 84 85 86 87
120 61 62 63 64 64 66 67 67 69 70 71 71 72 73 73 74 75
130 55 55 56 57 57 58 59 60 61 61 62 62 63 63 64 64 65
140 49 50 S0 51 51 52 53 53 54 54 54 ss ss s6 S6 s56 57
150 44 . as a5 45 46 46 47 47 48 48 48 49 49 _ 49 49 50 50
160 40 40 41 41 41 42 42 42 43 43 43 43 43 44 44 a4 a4
170 36 36 37 37 37 37 38| 38 38 38 39 39 39 39 39 39 39
180 33 33 33 33 33 34 34 34 34 35 35 35 35 3s 35 35 35
190 30 30 30 30 30 30 31 .31 31 31 31 31 32 32 32 32 32
200 27 27 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
210 25 25 25 25 25 25 26 26 26 26 26 26 26 26 26 26 26
220 23 23 23 23 23 23 23 24 24 24 24 24 24 24 24 24 24
230 21 21 21 21 21 21 21 21 22 22 22 22 22 22 22 22 22
240 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
250 18 18 18 18 18 18 18 18 18 19 19 19 19 19 19 19 19

4. Thickness of elements

Formula: A=P/ 6,c =175260N:73N/mm?=2400 mm®

A=b*h for rectangular section

Let b=40mm and h=60mm

Note that the tension members have the same dimensions as compression members.

b=40mm and h=60mm

3.5 DESIGN OF STEEL COLUMN

General
The column span is 2000mm x 1000mm.

The upper and the Lower columns assume the shape of letter "X'. The upper columns support
the roof while the lower columns are fixed on the foundation cages.

L=5.50m

End conditions: Effectively held in position and restrained against rotation at both ends.
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LOADING
Dead load
from roof sheeting P1= (150N/m?)*(64 m?)=2400N=9.6kN
Self weight of purlins for Gl sheeting: 60-90
Let’s take P, = 90N/m? = 0.09kN/m**64 m*=5.76 KN
Trusses load=150N/m2*64=9.6KN
Pioi= P1+ Py = (5.76+9.6+9.6) KN=24.96KN
Live load
For 6<=10°: 750N/m’
So we’ve: (750N/m?)* (64 m?)= 48000N= 48kN
Imposed load: 1N/m?
So we’ve P,= (IN/m?)* (64 m%)= 64kN
Total load= 48 + 64+24.96= 137KN

Design load= Safety factor*total load= 1.15*137=157.6KN

DESIGN STEPS

Stepl: Effective length I= 0.65L
Step2: Assume suitable value of slenderness ratio: A=90 for I-stanchions
Step4: Computation of the gross-area by the relation:
Step3: oac- Permissible shear stress.
A=90
f,= 480 then 5= 0.116kN/ mm?
Gross —area computation

A= P/ 65 =157600:116N/ mm?=1358mm=0.14m
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Section designation

D=203mm B=203.6mm thickness web=7.2mm thickness flange=11mm

3.6 DESIGN OF THE BASE PLATE WELDED

Assume a base of say 370mm*500mm

UDL of wind=1.5KN/m?

M=1.5*8*5.5=66KNm

A=500%270=185 000mm?2

Axial load=157600+(46.1*10*5.5)=160135.5=160.14KN

Modulus Z=370*500%/6=15416666.67

Maximum pressure, max:(ﬂ) + (M) = (160'14) + (i):5.166N/mm2

A Z 185 15.42

Pmin==(%) - (%) = (557) - (% )=-3.44N/mm’

4 185 15.42

b) Thickness of base plate

Base pressure at Xx-x=Pmin + ((L_Tx) * (Pmax — Pmin))

500-138.35

=—344 + (2

) £ (5.166 + 3.44))=2.8N/ mm?

T=J/((25/py)w * (a® — 0.3b%))= J (£2)2.8+(296.142 - 0.3 + 1672))=35mm

The thickness of the plate is 35 mm

A=500mm B=370mm

Done at Kigali, February /2017
Done by

ENG.SHUMBUSHO Marcel
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958

2mm steel plain sheet

80X80X3 HOLLOW TUBE

40X60X2 HOLLOW TUBE

40X40X2 HOLLOW TUBE

200X120X1.25 GUTTER

200X100X60 plate gusset

GENERAL NOTES

ALL DIMENSIONS IS IN Cmm AND TO BE CHECKED ON SITE.
WRITTEN DIMENSIONS RULES OVER SCALED DRAWINGS.
ANY DISCREPANCY IN DIMENSIONS TO BE REPORTED TO
THE ARCHITECT BEFORE PROCEEDING.

N

DEPTH AT FOUNDATION TO BE DETERMINED ON SITE, ALL
FOUNDATIONS R.C. COLUMNS AND R.C. WORKS TO
STRUCTURAL ENGINEERS' DETAIL.

3. HEAVY DUTY POLYTHENE SHEETING AND TERMITE
TREATMENT TO BE PROVIDED UNDER GROUND FLOOR
SLAB. DPC TO BE THREE PLY BITUMINOUS FELT LAID
UNDER ALL WALLS.

4 P.V.DENOTES PERMANENT VENTILATION .
F.L. DENOTES FANLIGHT ABOVE.

5 ALL WALLS TO BE REINFORCED WITH HOOP IRON AT
EVERY ALTERNATIVE COURSE.

6 ALL SANITARY WORKS TO BE EXECUTED IN ACCORDANCE
WITH M.O.H. RULES AND REGULATIONS.

7 ALL DRAINS UNDER BUILDING, DRIVEWAY , AND PARKING
TO BE 150mm CAST IRON PIPE ENCASED IN 150mm
CONCRETE INSPECTION CHAMBERS WITHIN BUILDING TO
BE FITTED WITH HEAVY DUTY DOUBLE SEAL AIR TIGHT
COVERS
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