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Types of Roof
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(a) Flat roof ) Lean to c) Butterfly

(d) Gable (e) Hip (f) Curve
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ROOFING MATERIALS

METAL/
ASPHALT/ METAL COH&RETE ALUMINUM

composiTion STANDING SHAKE

SEAM

WOOD CONCRETE/  VINYL ROLLED/
SHAKE CLAY TILE MEMBRANE FLAT ROOF
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Metal Sheet

t Ix Sx
Example of e Tram Tram T om T o
04 | 3.09 | 515 | 4712 | 10.76
Metal Sheet Data 05 | 3.87 | 6.45 | 60.80 | 13.00
06 | 458 | 7.63 | 75.70 | 16.20
0.8 | 6.02 | 10.03 | 105.0 | 24.50
1.0 | 7.45 | 1242 | 134.0 | 28.80
1.2 | 8.96 | 14.93 | 164.0 | 35.00
600 mm
200 mm 200 mm 200 mm

35mm | |e




Metal Sheet Design Example :

Select purlin spacing = 2 m

Select metal sheett=0.4 mm (W = 5.15 kg/m?, |, = 47.12 cm*,
S, =10.76 cm?)

Dead Load = 0.6x5.15 = 3.09 kg/m
Live Load = 0.6x30 = 18.00 kg/m
Total Load = 3.09 + 18 = 21.09 kg/m

Bending Moment = 21.09x2%2/8 = 10.55 kg-m

Bending Stress = 1,055/10.76

5x0.2109 x 200*

Deflection = 384x2.04x10° x47 12 = 0.0457 cm

Allowable deflection = L/300 = 200/300 = 0.67 cm OK

98.05 < 1,500 kg/cm2 OK
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w = 90 kg/m , v
wmimmiqﬂgﬂimmmmiumam
N 1 R = (1/2)(90) (2.8)2/2.0 = 176.4 N.N.
R, = (90) (2.8) —176.4 = 75.6 N.N.
0.8 m R 2m RFI
104.4 kg
72 kg 75.6 kg
31.8 kg-m M = 31.8 N.0.-.
T\ max
— | F, = 0.60(2,500) = 1,500 n.n./%%.%
28.8 kg-m 0.84 m 3
S=M_/F = 31.8(100)/1,500 = 2.12 %}.
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WA w__vedmumaey = 2LANMHAYIINANAIAY) = 2(2.0)(90)

= 360 N.N./U.

d o oA A
Uunndanessuaziady = 3(0.5)2(90) = 67.5 N.0N.

UALINT = (0.5)2(90) = 22.5 f.7.

ﬁoQ
—
=~
)
=)
=
a)
]
&
<)

Wa = 360 kg/m

L RR
W, = 360 kg/m
1 m
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10.707 m 5.66 m -
R, R
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Top chord _
o o Purlins
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Sag rod

§ Bottom chord
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Types of Trusses

I

King Post Truss Pratt Truss
King Post This is the most basic
truss type. Primarily used for
simple structures with short
spans. Howe Truss Fan Truss
Pratt Truss Howe Truss
) Fink Truss _-’

Fink Capable of longer spans than
the King Post, adding further design
flexibility.

ST N AT

Flat - Using this truss can reduce Gambrel This truss is often used
the amount of wall area that needs in agricultural buildings and barns.

to be sheathed.

Double Pitch or Dual Pitch An Hip This is one section of a hip
asymmetrical truss used where the roof system.

designer wants a change in roof

appearance.



Bracing of Trusses

—Purlins —Sag rod —Bracing
I 1‘2 \ T-1
Frame Layout
Roof Truss supported on concrete column
Horizontal bracing
Vertical bracing Purlin
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Frame Layout

Roof Truss supported on concrete column

Corrugated Steel

Sheets \ Z:1 . — Upper chord
A T X y -
H hT
\ ] \
|| L 350 55° '
T o= — Lower chord

a = Panel length

Frame Layout

Vertical member
Diagonal member

Roof Truss supported on concrete column

_éi Horizontal bracing
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Frame Layout

Roof Truss supported on steel column
Horizontal bracing

| _E_Vertical_t_)racing B B Pu‘rlin L
Y- y - - I iy | p /_
X v | X
I Ij
X X_| 3
L >< >¢ IS
%
X X |8
C
I . | 3
3
X N X
L E———X——T T T 4
s Primary truss Secondary truss

Frame Layout
Roof Truss supported on steel column

Corrugated Steel

Sheets \ Z:1 . Upper chord
3 — .

H hT A

¥
» a = 35°— 55°
Panel length

|

—— Lower chord

Vertical member

Diagonal member




Frame Layout

Roof Truss supported on steel column

_éi Horizontal bracing

Vertical bracing

Frame Layout

» Main system (truss or frame) should be placed in

the short direction.

» Spacing between main systems

s=6+£t2m =(4>8)m

7 7
» Depth of main truss H l %

(H) ] e

T 12516 s

where L = span of main truss




Frame Layout

» Slope of upper chord of truss Z2:1 =5:1->20:1

(a) take Z2:1 = 10:1

- get h = H=(L/2)(1/2)

10 : 1
h=?}!/EH
) L/2 i

hmin = 1-Om
if h <1.0m 20 - 1
(b) reduce slope to 20 : 1 h=?I IH
. _ H_ |l o
.. get h = H—(L/2)(1/2) | v |
if h <1.0m
_ 20 : 1
(c) take h = 1.0 m with h=1I IH=?
slope = 20 : 1 | |
~get H,, = h+(L2){1Z) L/2 &
Loading on Trusses
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Roof Plan



Loading on Purlin
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Design of Purlins

w |2
be:MX, M =—r W, =WCOSO+W,,
SX
M 2
f,=r M =" w —wsine
s, 8
b, +fb—y _ + oy < 1.0
F, F, 066F 0.75F




Secondary Truss

Upper chord
il in Compression Lateral Buckling of upper
+— : chord in primary truss
PPt T L
e __ - T
———————————— ower chord
in Tension

Primary Truss under Loading
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h Secondary Truss helps Primary Truss for

- Lateral wind load

/ . Lateral buckling of upper chord | L/r < 200

- Stability
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Fixed Roller
Support Support

jUsumthuanslassdnudn T1

1 —T1 —T1 —T1 —T1 —T1
T2 T2 T2 T2 T2
/I\EFN/P Wi A
2 i T. r

T2 T2 % iF
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LASARNN Lm:tﬁv’au’]mn . http://mypageblog.com/showsearch.php?userid=128&social=Attawut&word=%C3

o @ & @ i . i @ & =
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A18819N159NLUULASIONAIAN

Sag rod
Purlin 1A59 T-1 4998717 12 LNAS
— Bracing
RBI RB1 _ RB1 IR 5 LNAS
Ty . T ; Al — 3
Tr2| y |NT-2) a w1 '
| < nsziUa9nawe 14 NN./ATH.
! A i N !
—’: v \%/ WINKNUTINNTT 30 AN./ATH.
n L A AN .
- ! = RN - Wan : F = 2,500 NN./AIYH.
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GNP PRTRNGRIN £ wUwidngusa C

/
~__ 7\
\\\\K\\\ 1.5m
. A
v0.5m
A
I | 6.0 m
| 12.0 m |
\
7 v
gﬂm”mmum'm
A1saantuuLl; ﬁ;’mffﬂ‘l_liinﬂﬂi = 30 NN./FATFN.
wIrwnnIzilaianne = 14 AN./B9N.
PIANIIN = 44 AN./B9N.
LUYIN9AY 1.0 LNAST 817 5.0 LNAST
$IRBNadnl = 44 x 1.0 = 44 nn./N.
winwnuulagusenn = 6 NN./N.
FINWHIABNAILUNIRNG = 44 + 6 = 50 AN./N.
12x52

w, =50sin14.04° =12kg/m, M, =-——"—=38kg-m
8

2
wy =50c0s14.04° =49 kg/m, M, = % =153kg-m



AR BIN15289 S, = M, _ _153(100)

F,  0.66(2,500)

=9.27cm?®

\Ranldud €125x50x20x2.3 N, (S, = 21.9 732, S,= 6.22 7d.°,

L= 137 284, |, = 20.6 2u.%, ¥iwn 4.5100./N.)

AWBUSININIHUARRTBULAY X f = M, _1530100) _ ggg 6 kg/cm?
S, 21.9
. oo M, 38(100
AwgusIInlanwannsauLnw Yy © f, == 190 . 610.9 kg/cm”®
S, 6.22
f
f., Loty 698.6 6109 _ 0.75<1.0 OK

= +
0.66F, 0.75F, 0.66(2,500) 0.75(2,500)

_ 5wl*  5(49/100)(500)"

msIadaumshionau: A, = ~ .
384E|  384(2.1x10°)(137)

=1.38cm < (L:@:LG?cmj OK
300 300
n1saanuUUlATINasAn T-1:
IPYLNTENINIATY T-1 = 5 Luns
5’11/1137%531/1%3 = 30 N.N./ATU.
dntinnszilosaoug = 14 n.n/ATA.
Frvidnud (@iuviesenvandaud) = 6 n.n/msu.
drinlasadaan (Useana) = 10 NA./ATY. 300 f.0.
s = 60 N.A/ATYL. 150 n.A.

gvinasgaseniglu = 60 X 5 X 1 =300 n.n.

Fvinasgasaniguan = 60 x 5 x 0.5 = 150 nn, A



Tasanaann T-1

300 kg
300 kg ! 300 kg
300 kg 7y 300 kg
300 kg Ugyp — |y U, 300 kg
300 kg 4y y Uy 300 kg 1.5m
150 kg sy T~ U, 150 kg
2 v U12
Uy
U13
0.5m
L1 L13
I‘2 L3 L4 L5 Lé L? L8 L9 LlO Lll L12 é;
< .
12@10m=120m
1‘5 [-%] 6’1) I v (=
1 — 14 04° < 18° AIUBINADIARALIIAN

AIMNAIALDIRAIAT @ = tan ~

31NN157 Lﬂ‘i']%‘lr‘ﬂ:ﬂi\'i 5191 NaNN Lwﬂuaaﬁmmﬂ

6
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29AIAS

winwnussnn(nn.)
Q

AIHY1I(N.)

Lower Chord:

OB

Upper Chord:
AUNU

LiL> =Ll
LoLs=LinLi
LsL4 = LioLn
L4Ls = LoLio
LsLe = LsLo
Lel7 = L7Lg

UUz =UUps
UoUs = U U2
UsUs = UjoUn
U4Us = UgUjo
UsUg = UgUy
UecU7 = U;Ug

0
2200(T)
3000(T)
3240(T)
3200(T)
3000(T)

2267(C)
3092(C)
3339(C)
3298(C)
3092(C)
2783(C)

1.00
1.00
1.00
1.00
1.00
1.00

1.03
1.03
1.03
1.03
1.03
1.03




29ABIATS Jﬂﬁﬁ’nuﬁvgn(nn.) A2INE1(H.)
LiUi=Li3Uis 1800(C) 0.50
. LoU; =Li12U12 1100(C) 0.75
Vertical L:Us = LUy 600(C) 1.00
Bracing: LsUs = LioU o 240(C) 1.25
LsUs = LoUg 50(T) 1.50
LeUs = LsUsg 300(T) 1.75
L7U7 1050(T) 2.00
. LoU; =Li12Uss 2460(T) 1.12
Dlag?nal L3Uz = LuUns 1000(T) 1.25
Bracmg: L4sUsz=LioU11 339(T) 1.41
LsUs = LoUjo 64(C) 1.60
LeUs = LgUyg 360(C) 1.80
L,Us = L7Usg 604(C) 2.02

2aNLUUNBUYa (Lower Chord)

LLﬁﬂNWﬂ@@Lﬁﬂ%ﬂu L,Ls e Lol = 3,240 nn. (T) 712 1.0 s
wiheussmsioauls F,=0.60F, = 0.60(2,500) = 1,500 An./a.’
fuiinihdaiifesnts A, = 3,240/1,500 = 216 @’

Wonutda L 50 x 50 x 4 . (A; =3.89 431.?, 1, = 0.98 %)
ddenldnisdeleldionsondavivesndnan (aedld U = 0.85)
flufinindinuszaniua A, = 0.85A, = 0.85(3.89) = 3.31 @y’
wsafintdnysyansuaduld = 0.5F A, = 0.5(4,000)(3.31)

= 6,620 nn. > 3,240 nn. OK

ATIFDUDRTIEIUANYEA, L/r=100/0.98 = 102 < 300 OK



ONLUUIBUIUNU (Top Chord)

Lsanign UsU, wae UgoUyy = 3,339 An. (145999) A1dend 1.03 1uns

amgawm&mé’mﬁaaﬂﬁ, F,=1,000 nn./%u.2
fufiuthsniigesnis, A=3,339/1,000 = 3.34 .’
@onutda L 50 x 50 x 4 . (A; =3.89 431.?, 1, = 0.98 %)

9MIIFIUAMUTLYA, L/r = 103/0.98 = 105

wilensnneenly, F, = 876.2 nn./4u.’

ndnsuusenla = (3.89)(876.2) = 3,408 nn. > 3,339 nn. OK

DONLUUYIDUT AR ALYIDUT ANILE S

1 s e 4
1) NOUIULIFIAI -

WSIRIHINAFAiRawlW LU, uag L,U,; = 2,460 NN, 817 1.12 LNAT

vigusieNeanl, F, - 0.60F, = 0.60(2,500) = 1,500 AN./BN.2

[
v s a

NN ﬂmﬂmﬁﬁmms,Ag

2460/1500 = 1.64 4N.°

LHANWUIGIA L40 x 40 x 3 HN. (A = 2.35 FN.5, r . = 0.78 4d.)

in

andanldnisalaeldnisidandnniteanaadnanain

Y

NuAvsindnUszansua, A, =0.85A,=0.85(2.35) = 2.00
wsennianUszEnsuasuls = 0.5(4,000)(2.00) = 4,000 nn. > 2,460 nn. OK

AIIANBUDAIIAIBAIINGZYA, L= 112/0.78 = 143.6 < 300 OK



2) NBUIULIIIA:
usssnnnfigainaule LU, uaz LUy = 604 nn. AIHEN 2.02 LN
9B918IWAIINYZYA L/ = 202/0.78 =259 > 200 NG
LRaNKUIER my'%u L65 x 65 x 6 HH. (A=7.53 4N.%, r . =127 94.)
W38 ldwiARA 2-L40 x 40 x 3 WA, (A =2(2.35) = 4.70 7a.2)

|, = 2(3.45) = 6.90 #x.* «<— Control

S HH """" 1, = 2(3.45) + 4.70(1.07)2 = 12.28 7w.*
fn = V6.90/4.70 = 1.21 cm

DBI318IBANNTER L =202/1.21 =167 <200 OK
nieusesaneanlv, F, = 387.7 nn./gu.?

AR ASULSIBALE = (4.70)(387.7) = 1,822 nn. > 600 nA.  OK

300 kg

300 kg300 s | %0 kg3oo kg Max. Deflection:
300 kg w/ 300 kg
300 kg 300 kg .
ok | 00 From analysis,
R Amax = 1.64 cm
FREE \| _____________________________ FIX
T - % < [1200/300 = 4.0 cm] OK
“l« m >
Free (Roller) Support Design: #19A N8l ATIEN = 12 LNBT
o _co dnUszAnsnisinnnanlasedsns o =12X107% /°C
= ANNUREMLUAIgUrR AT = 40 °C
O X
slot aATL = 12x10%x40x1,200 = 0.576 cm
- — ? Slot length =2 x 0.576 + 1.6 =2.75 cm USE 5 cm
BOLT & 16 MM

-z 2 Cm: < ...... CD_J




End of Lecture 11



