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Design working life: 50 yea
Building Type Importance: 2 - Nom&lstructures and structures not falling into
other levels

Roof Use: Normal roof
Roof live load: 0.25 kPa, Roof live loa .

Floor Use: General eg living rooms, bedrooMidors, kitchen, toilets, study,

rumpus
Floor live load: 1.5 kPa, Floor live load: 1.8 kN@

Span = 3,000 mm @
A = 3,600 mm (roof span left) \9

Design Parameter@
Country: Australia :_INTEIL
Building type: House - do @Nelling nterna

\— support

B =450 mm (roof span right) mernber
H1 = 0 mm (lower wall height) @

H2 = 2,700 mm (upper wall height) Lintel to be —

E = 3,600 mm (floor span) designed.

F = 0 mm (floor span right) : ;

S = 600 mm (sud spacing) c L e e [ e b
Roof weight(0.80 mm steel sheet) = 10 kg/m? z

Roof ceiling(13 mm plaster, pink batt insulation, wiring + sisalation + fitti kg/m?

Roof self weight(trusses/rafters) = 10.17 kg/m?

H1 weight(10 mm plasterboard one side, pink batt insulation, 15 mm avg. weath , wiring + sisalation + fittings) = 25 kg/m?
H2 weight(10 mm plasterboard one side, pink batt insulation, 15 mm avg. weather ds, wiring + sisalation + fittings) = 25 kg/m?

Floor weight(19 mm particle board) = 13 kg/m?

Floor ceiling(13 mm plaster, pink batt insulation, wiring + sisalation + fittings) = 18 kg/m

Floor self weight(joists) = 12.88 kg/m? Q

The top of the Lintel is to be restrained by studs at 600 mm centres

Section Properties 0
Depth = 150 mm

Width = 50 mm e

E = 200,000 MPa

A =959 mm? /

I, = 2.5466 mm® 0

Z,, = 43,500 mm® f .
Dead Load /
w(self weight) = 0.000959 x 7.9 x 9.81 = 0.0743 kN/m

w(dead load) = roof + walls + floor
= ((3.6/2 + 0.45/2)/cos(25)x(29.03 + 10.17) + (0x(25+ 25) + 2.7x(25 + 25)) + (3.6/2 + 0/2)x(31+12.88))x0.00981 = 2.959 kN/m
w(total dead load) = 0.0743 + 2.959 = 3.033 kN/m

Live Load

Imposed Loads
Q(UDL floor live load) = Floor load width x floor liveload = (3.6/2 + 0/2) x 1.5 = 2.7 kN/m

Q(Roof point live load) = 1.1 kN
Q(Interior point live load) = 1.8 kN
Q(Maximum point live load) = 1.8 kN
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iot load) = 1.8 kN

Short-Ter
Q(Short-term

-Term Live Loads

posed UDL x yg =2.7 x 0.7 = 1.89 KN/m
Q(Short-term poifft log#l) = Imposed point load x y, = 1.8 x 1 = 1.8 kN
Q(Long-term UDL d UDL x g, =2.7 x 0.4 = 1.08 kN/m

Q(Long-term point /ed point load x g, = 1.8 x 0.4 = 0.72 kN

CALCULATIONS @

Deflections, bending moments, sheiforces and support reactions are calculated by the principles of structural analysis and match
the output of any standard structural

nalysis software.
Where deflections, bending moments forces are within 3% of allowable values they are marked in red.

(1) Deflection - Long-Term Dead Load /

(+ downward deflection, - upward deflection) @
w;(long-term dead load) = 3.033 kN/m @
w;(long-term live load) = 1.08 kN/m @

Deflection(1,500 mm from support) = 8.539 mm <= 9.167 (I@Z mm & span/360 + 10%)

(2) Deflection - Short-Term Point Live Load
(+ downward deflection, - upward deflection)

P (ive oacy(1-5 M into span) = 1.8 kN Q
Qk) £ 10%)

Deflection(1,500 mm from support) = 1.993 mm <= 13.2 (lesser 15 mm

(3) Deflection - Short-Term UDL Midspan @

(+ downward deflection, - upward deflection)

w,(live load) = 1.89 kN/m 0
Deflection(1,500 mm from support) = 3.924 mm <= 13.2 (lesser 15 mm & span/250 = 10%) O
(4) Bending Strength - 1.35xDead Load Only

w;(dead load) = 1.35x3.033 = 4.094 kN/m %

Span Strength

Moment(span) = 4.606 kNm /O
/ *
le = 600 mm /
a, =1
M(5.2.1) = f,Z = 350 x 43,500 x 1e-06 = 15.225 kNm
Mya(5.6.1.1.(3)) = [(T°El, / 1.)[GJ + (Tr°EL,/IA)1°

= [(1r? x 200,000 x 452,000 / 600) x [80,000 x 1.28€6 + (112 x 200,000 x 0/600?)]°° * 1e-06 = 503.8 kNm O
a4(5.6.1.1(2)) = 0.6[((MJ/M,,)* + 3)°®° - Mi/M,,]= 0.6 x [((15.23/503.8)% + 3)°5 - 15.23 / 503.8] = 1.021
M,(AS4100 5.6.1.1(a)) = a,, X ag X Mg = 1 x 1.021 x 15.23 = 15.55 kNm
M, = 15.23 kNm

®* M, =0.9x 15.23 = 13.7 kNm >=4.606 kNm
Reactions (+downward, -upward)

Maximum limit state reaction at x = 6.142 kN
Maximum limit state reaction aty = 6.142 kN
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g ngth - 1.2xDead Load + 1.5xIlmposed Point Live Load Span
w;,(dead loagf= 33 =3.64 kN/m
P1(Iive Ioad)(1 .

3.0
int n) = 1.5x1.8 = 2.7 kN
Span Strength

Moment(span) = 6.11

lo =600 mm GJ

Uy =1
M,(5.2.1) = f,Z, = 350 x 43,500 x 1e-86 = 15,225 kNm

x [80,000 x 1.28e6 + (1% x 200,000 x 0/600%)]° * 1e-06 = 503.8 kNm
a4(5.6.1.1(2)) = 0.6[((MJ/M,,)* + 3)°° - M/M,,|= 9% x [((15.23/503.8)% + 3)°5 - 15.23 / 503.8] = 1.021

M,(AS4100 5.6.1.1(a)) = a,, x ag x Mg = 1 x 5.23 = 15.55 kNm

M, = 15.23 kNm

®* M, =0.9x 15.23 = 13.7 kNm >=6.119 kNm @
Reactions (+downward, -upward) @
Maximum limit state reaction at x = 6.809 kN c :
Maximum limit state reaction at y = 6.809 kN

(6) Bending Strength - 1.2xDead Load + 1.5xImposed Live Load U

w;(dead load) = 1.2x3.033 = 3.64 kN/m ‘}:

w;(live load) = 1.5x2.7 = 4.05 kN/m

Span Strength @

Moment(span) = 8.651 kNm 0
le =600 mm

a, =1

M,(5.2.1) = f,Z, = 350 x 43,500 x 16-06 = 15.225 kNm

Moa(5.6.1.1.(3)) = [(T°El, / I.A)[GJ + (TElNA)]>°
= [(r® x 200,000 x 452,000 / 600?) x [80,000 x 1.28e6 + (11> x 200,000 x 0/6002)]]°° @: 503.8 kNm
a4(5.6.1.1(2)) = 0.6[((M/M,,)* + 3)°° - My/M,]= 0.6 x [((15.23/503.8)% + 3)°° - 15.23 / 503.8] = 1.021

M,(AS4100 5.6.1.1(a)) = a,, x a, x M, = 1 x 1.021 x 15.23 = 15.55 kNm O
/‘ .

M, = 15.23 kNm

®* M, =0.9x15.23 = 13.7 kNm >= 8.651 kNm /O
/( .

Reactions (+downward, -upward)

Maximum limit state reaction at x = 11.53 kN O
Maximum limit state reaction aty = 11.53 kN O
(7) Shear Strength - 1.35xDead Load Only

w;(dead load) = 1.35x3.033 = 4.094 kN/m

Shear(at 0.001mm from x) = 6.142kN
Shear(at 0.001mm from y) = -6.142kN

Shear(maximum) = 6.142 kN

Shear(Design shear with AS 1684.1-1999(3.4.2.4) reduction) = 6.142 - 7x0.57 = 2.152 kN
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V(5.11.2
dyt, =15
82/(f,/250)"
V,(5.11.2(a)) =
V,(5.11.4) = 0.6f,

0/250)°% = 69.3
50x725x0.001 = 152.3 kN

-/;j >= 2152 kN

Reactions (+downward, -up

V*(5.11.1) = 0.9 x 152.

Maximum limit state reaction at x =&I42 kN
Maximum limit state reaction aty = 6.142

(8) Shear Strength - 1.2xDead Load + 1.5xImpgg€d Shear Point Live Load 1.001 mm from X
w;(dead load) = 1.2x3.033 = 3.64 kN/m Q

P1(ive 10agy(0.001 m into span) = 1.5x1.8 = 2.7 k @

Shear(at 0.001mm from x) = 8.158kN

Shear(at 0.001mm from y) = -5.46kN

Shear(maximum) = 8.158 kN c :

Shear(Design shear with AS 1684.1-1999(3.4.2.4) reduction) = 8. .@ 0.8 =2.558 kN

V*(5.11.1) = OV, Q

V,(5.11.2) = V, ‘}

dy/t, = 150/ 2.5 = 60

82/(f,/250)°° = 82 / (350/250)°° = 69.3

V,(5.11.2(a)) = V,,

V,(5.11.4) = 0.6f,A,, = 0.6x350x725x0.001 = 152.3 kN Q
V¥(5.11.1) = 0.9 x 152.3 = 137 kN >= 2.558 kN 0:

Reactions (+downward, -upward)

Maximum limit state reaction at x = 8.158 kN
Maximum limit state reaction aty = 5.46 kN

(9) Shear Strength - 1.2xDead Load + 1.5xImposed Live Load UDL O 2

w,(dead load) = 1.2x3.033 = 3.64 kN/m /

w; (live load) = 1.5x2.7 = 4.05 kN/m 0
/( N

Shear(at 0.001mm from x) = 11.53kN

Shear(at 0.001mm from y) = -11.53kN /O

Shear(maximum) = 11.53 kN
Shear(Design shear with AS 1684.1-1999(3.4.2.4) reduction) = 11.53 - 7x0.8 = 5.934 kN

V(5.11.1) = OV,

Vy(5.11.2) = V,

dy/t, =150 /2.5 =60

82/(f,/250)°° = 82 / (350/250)°° = 69.3

V,(5.11.2(a)) = V,,

V,(5.11.4) = 0.6f,A,, = 0.6x350x725x0.001 = 152.3 kN

V*(5.11.1) = 0.9 x 152.3 = 137 kN >= 5.934 kN
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(+dQwnward, -upward)

Maximum S reaction at x = 11.53 kN
Maximum limi#Sta ction aty = 11.53 kN
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