INFORMATION SHEET
BEAM DESIGN
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EXAMPLE 1 - SOLID TIMBER

Consider a simply supported floor beam spanning 3.0m with uniformly distributed loads
Beam supporting floor joists @ 450crs
Dead load G = 0.84 kN/m
Liveload Q= 315 kN/m
Load combinations from AS1170.0
Strength limit state:

1.35G 11 kN/m
12G+15Q 57 kN/m
Serviceability limit state:
G+PsQ= 305 kN/m short term deflection where Ps= 0.7
G+ Q= 210 kN/m long term deflection P = 04

Try double component 240x45 MSG8 machine stress graded timber
d= 240 b= 45

Check bending strength (NZS3603 3.2.4)
Design strength:

oM, = & ki kg ks kg f Z for sawn timber
¢ = 08
ki = 0.6 for a permanent load or 0.8 for medium term load
kg = 114 parallel support factor, 2 components
ks = 1.0
Loy = 450 mm distance between restraints
S= 1.35 (Lay / b ((d/b)A2 - 1)20.5 )A0.5 = 977 (or use Fig 3.1)
kg = 10 from Table 2.8
fp = 14.0 MPa for MSG8, from NZS3603 Amendment 4, Table 2.3
Z=Dbd?6= 864000 mm3
b Myjong = 662 kNm for long term loading (permanent)
b Mymeg = 883 kNm for medium term loading
Compare with design load
M* 356 = 1.3 kNm < & Myong = 662 OK
M*scisq = 6.4 KNm <  &Mymeg = 883 OK

Check shear strength (NZS3603 3.2.3)
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Design strength:

bV, = ¢ ki kg ks fs Ag
& ki, ks, ks factors from above
fs = 3.8 MPa for MSG8 radiata, from NZS3603 Amendment 4, Table 2.3
A =2/5bd = 14400 mm?2
b Vilong = 299 kN for long term loading (permanent)
dVimed = 399 kN for medium term loading
Compare with design load
V¥ 356 = 17 kN < b Vaiong = 29.9 OK
V¥oess0= 86 kN < b Vimed = 399 OK

Check bearing strength (NZS3603 3.2.9)
assume bearing on 75mm wide top plate
Design strength:

& Nppp = ¢ ki ks fo Ap
ki from above
ks = 115
fo= 8.9 MPa for MSG8, from NZS3603 Amendment 4, Table 2.3
A = 6750 mm? bearing area
¢ Nnpplong = 33.2 kN
¢ Nippmed = 44.2 kN
N* g56 = 17 kN < ¢ Nnbplong = 332 OK
N*12gs50 = 8.6 kN < ¢ Nippmed = 44.2 OK

Check serviceability design limit state
E-= 8.0 GPa for MSG8, from NZS3603 Amendment 4, Table 2.3
Ep = 54 GPa lower bound modulus of elasticity, NZS3603 A4 Table2.3
Ag = 11 mm instanteous dead load deflection, using E = 8.0
Aq = 40 mm instanteous live load deflection, using E = 8.0
ko = 20 creep factor for solid timber
Ags ysa = 39 mm
Akoapiq) = 5.3 mm

these is the most likely deflections, however it is possible that these timber members may have a lower
stiffness than the average, from NZS3603 A4 2.4.2.3 b) for 2 components, use:

E=(E+Elb)/2 67 GPa
SO Agiysa = 46 mm Span/400= 75 mm OK
Aorpi) = 6.4 mm Span/250= 12 mm OK

refer to AS/NZS 1170.0 Table C1 for suggested serviceability limits
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EXAMPLE 2 — GLUED LAMINATED TIMBER

Design a Glulam floor beam, simply supported, spanning 6.0m with uniformly distributed loads
Beam supporting floor joists @ 450crs
Dead load G = 1 kN/m
Liveload Q= 29 kN/m
Load combinations from AS1170.0
Strength limit state:

1.35G 14 kN/m
12G+1.5Q 56 kN/m
Serviceability limit state:
G+ Q = 3.03 kN/m short term deflection where Ps= 07
G+ Q= 216 kN/m long term deflection P = 04

Using GL grades from AS/NZS 1328.2
Try 360x90 GL10 Glulam beam, using 45mm laminations
d= 360 b= 90

Check bending strength (NZS3603 3.2.4)
Design strength:

b M, = b ki kg ks kg kg kog fp Z for Glulam
b= 0.8
k = 0.6 for a permanent load or 0.8 for medium term load
kg = 1.0 taken as 1.0 for GL grades
ks = 10 taken as 1.0 for GL grades
Lay = 450 mm distance between restraints
S= 1.35 (Lay / b ((d/b)A2 - 1)20.5 )70.5 = 594 (or use Fig 3.1)
kg = 10 from NZS3603 Table 2.8
fp = 220 MPa for GL10 from AS/NZS 1328.2 Table 1.2
Z=bd?6 = 1944000 mm3
b Myiong = 205 kNm for long term loading (permanent)
G Mimeg = 274 kNm for medium term loading
Compare with design load
M* 356 = 6.1 KNm < & Myong = 205 OK
M* 2gasa = 25.0 kNm < b Mimeg = 274 OK

www.nzwood.co.nz 3



INFORMATION SHEET — BEAM DESIGN (CONTD)

Check shear strength (NZS3603 3.2.3)
Design strength:

bV = ¢k1k4k5fsAs
b ki kg ks factors from above
fs = 37 MPa for GL10 from AS/NZS 1328.2 Table 1.2
As=dbd = 43200 mm?
b Vhong = 767 kN for long term loading (permanent)
b Vameg = 1023 kN for medium term loading
Compare with design load
V¥ 356 = 41 kKN < & Vaiong = 767 OK
V*ogusa= 167 kN < & Vimed = 1023 OK

Check bearing strength (NZS3603 3.2.9)
assume bearing on 100mm wide top plate
Design strength:

O Nupp = dkiksfp Ay

ki from above

ks = 1.06

fo= 8.9 MPa using MSG8 value, from NZS3603 Amendment 4, Table 2.3
A = 13500 mm? bearing area

¢ Nnpplong = 611 kN

& Nnpp med = 81.5 kN

N* 356 = 41 kN < & Nopplong = 611 OK

N*2gas50= 167 kN < b Nippmed = 81.5 OK

Check serviceability design limit state
E-= 100 GPa for GL10 from AS/NZS 1328.2 Table 1.2

The lower bound modulus of elasticity, NZS3603 A4 doesn’t need to be considered for Glulam

Ag = 48 mm instanteous dead load deflection

Ag = 14.0 mm instanteous live load deflection

ks = 15 creep factor for Glulam NZS3603 8.74

Agiysa = 146 mm Span/400= 15 mm OK
Aogepia) = 156 mm Span/250= 24 mm OK

refer to AS/NZS 1170.0 Table C1 for suggested serviceability limits
need to make a judgement call on the expected actual long term live load, the standard says 40% of live load
(Wl = 0.4), but probably 25% of the live load would be more accurate for a domestic situation (sl = 0.25)
using ¥l = 025
Aoriia) = 125 mm
Camber = 120 mm
use 360 x 90 GL10 Glulam, camber 12mm
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