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1 Stewart St Page:

Brunswick Project No.: 20501

Tom Robertson Architects Designed: SM

FB8 - VERTICAL CHECK

STEEL FLOOR BEAM V5.04 Brogue Consulting Engineers

Member: (FB8 - VERTICAL CHECK) 310UB40.4 (G300)

Bending: M(max)* = 98.9kNm < øMb(600,αm=1.00) = 182.3kNm OK (0.54)

Shear: V.max*=60.8kN < øVvm = 320.4kN (Web area full depth) OK (0.19)

Deflection: δdl = L/616 (11mm),  Ψs.δll = L/1113 (6mm),  δtot. = L/396 (16mm), 1kN midspan δ =0.3mm OK

Precamber: Not required

Reactions: (Each end) Rdl = 25.5kN, Rll = 20.2kN, R* = 60.8kN

Geometry

Span (L) = 6500 mm Effective length (Le) = 600 mm

Centres (cts) = 3100 mm αm = 1.00

Design at = M mm from LHS, (M)ax, (S)eg Start of segment = 0 mm from LHS

End of segment = 6500 mm from LHS

Effective length (Le) = 600 mm Segment length (Ls) = 600 mm

αm = 1.00 ke = kt * kl * kr = 1.00 Cl 5.6.3

Loadings

Floor area = 20.2 m² Live load type = N (N)ormal, (S)torage, (M)anual

Apply reduction = N (Y)es,(N)o Short term LL factor (Ψs) = 1.00 AS/NZS 1170.0 - Table 4.1

Floor reduction (Ψa) = 1.00 AS/NZS 1170.1 - Cl 3.4.2

Uniform dead loads

Floor dead load (wdl) = 1.50 kPa * 3100 mm + kN/m = 4.65 kN/m

Wall dead load (wdl) = 0.50 kPa * 3100 mm + kN/m = 1.55 kN/m

Roof (wdl) = 0.40 kPa * 3100 mm + kN/m = 1.24 kN/m

Include S.Wt = Y (Y)es,(N)o S.Wt = 0.41 kN/m

Σwdl = 7.85 kN/m

Uniform live loads

Floor live load (wll) = 2.00 kPa * Ψa * 3100 mm + kN/m = 6.20 kN/m

Other live load (wll) = kPa * 3100 mm + kN/m = 0.00 kN/m

Alternate point live load = 1.80 kN Distr. to 1 members Σwll = 6.20 kN/m

Point loads

Dead load (pdl) = kN Position = 3250 mm from LHS

Live load (pll) = kN

Short term LL factor (Ψsu) = 0.70 (Ψsp) = 1.00

w* = 1.2*wdl + 1.5*wll = 18.72 kN/m Rdl = 25.5 kN

p* = 1.2*pdl + 1.5*pll = 0.00 kN Rll = 20.2 kN

Max M* at = 3250 mm R* = 60.8 kN

M* = 98.9 kNm (Maximum)

Capacity

Description = 310UB40.4 (G300) Warping constant (Iw) = 165 x10⁹ mm⁶

Flange yield (fyf) = 320 MPa Torsional constant (J) = 157 x10³ mm⁴

Web yield (fyw) = 320 MPa Effective section mod. (Zex) = 633 x10³ mm³

Area (Ag) = 5210 mm² Effective section mod. (Zey) = 139 x10³ mm³

Stiffness (Ix) = 86.4 x10⁶ mm⁴ Elastic modulus (E) = 200000 MPa - Cl 1.4

Stiffness (Iy) = 7.65 x10⁶ mm⁴ Shear modulus (G) = 80000 MPa - Cl 1.4

ø = 0.9 Table 3.4

Msx = min(fyf,fyw)*Zex = 202.6 kNm - Cl 5.2.1 øMsy = ø*min(fyf,fyw)*Zey = 40.0 kNm - Cl 5.2.1

Moa = 6202.9 kNm - Cl 5.6.1.1(3) øMsx = 182.3 kNm

αs = 1.000 αm = 1.00 øMbx = αs*αm*øMsx = 182.3 kNm

Deflections

Ireq'd DL (L/360) = 50.5 x10⁶ mm⁴ δDL = 10.6 mm Span / 616

Ireq'd Ψs.LL (L/360) = 27.9 x10⁶ mm⁴ Ψs.δLL = 5.8 mm Span / 1113

Ireq'd DL+Ψs.LL (L/250) = 54.5 x10⁶ mm⁴ < Critical δTotal = 16.4 mm Span / 396

Max. precamber (0.3%*span) = 20 mm Min. precamber = 15 mm

Precamber 80% of δDL = 8 mm Adopted precamber = 0 mm

1kN midspan δ = 0.3 mm
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1 Stewart St Page:

Brunswick Project No.: 20501

Tom Robertson Architects Designed: SM

FJ2 - ex.house floor joist

TIMBER FLOOR BEAM V5.06 Brogue Consulting Engineers

Beam: (FJ2 - ex.house floor joist) 300mm x 58mm Smart LVL15 (Oregon) (Single span) (Interior)

Bending: M(dl)* = 6.21kNm (+ve) < øM(dl) = 16.04kNm, M* = 10.28kNm (+ve) < øM = 23.60kNm OK (0.39,0.44)

Shear: V(dl)* = 4.14kN < øV(dl) = 24.99kN, V* = 6.86kN < øV = 35.08kN OK (0.17,0.20)

Deflection: δ(dl+Ψl*ll) = L/334 (18mm) , Ψs.δll = L/799 (8mm), 1kN midspan δ =2.2mm Warning

Reactions: (Each end) Rdl = 2.34kN, Rll = 2.70kN, R* = 6.86kN

Geometry (For a primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important

House = Y (Y)es,(N)o Edge restrained = B (T)ension, (C)ompression, (B)oth

Span (L) = 6000 mm Lay.t (Top) = 2000 mm

Centres (cts) = 450 mm Lay.b (Bottom) = 2000 mm

Span type = S (S)ingle,(D)ouble

Loadings

Floor area (A) = 2.70 m² Live load type = N (N)ormal, (S)torage, (M)anual

Long term LL factor (Ψl) = 1.00 AS/NZS 1170.0 - Table 4.1

Uniform dead loads

Floor dead load (wdl) = 1.50 kPa * 450 mm + kN/m = 0.68 kN/m

Wall dead load (wdl) = kPa * 450 mm + kN/m = 0.00 kN/m

Other dead load (wdl) = kPa * mm + kN/m = 0.00 kN/m

Include S.Wt = Y (Y)es,(N)o S.Wt = 0.10 kN/m

Σwdl = 0.78 kN/m

Uniform live loads

Floor live load (wll) = 2.00 kPa * 450 mm + kN/m = 0.90 kN/m

Partitions (wll) = kPa * 450 mm + kN/m = 0.00 kN/m

Alternate point live load = 1.80 kN Distr. to 1 members Σwll = 0.90 kN/m

Point loads

Dead load (pdl) = kN Position = 3000 mm from LHS

Live load (pll) = kN Shear using PL at support = N (Y)es,(N)o

Point load in both spans = Y (Y)es,(N)o

Short term LL factor (Ψsu) = 1.00 (Ψsp) = 1.00

Long term LL factor (Ψlu) = 0.33 / 0.40 (wdl*) (Ψlp) = 0.33 / 0.40 (pdl*)

wdl* = 1.2*wdl+1.5*Ψlu*wll = 1.38 kN/m M(dl+Ψl.ll)* = 6.21 kNm (Max at 3000mm)

w* = 1.2*wdl+1.5*wll = 2.29 kN/m M* = 10.28 kNm (Max at 3000mm)

pdl* = 1.2*pdl+1.5*Ψlp*pll = 0.00 kN V(dl+Ψl.ll)* = 4.14 kN

p* = 1.2*pdl+1.5*pll = 0.00 kN V* = 6.86 kN

Bending and Shear capacity - Cl 3.2.1 & Cl 3.2.5

Member = 300mm x 58mm Smart LVL15 Area (A) = 17400 mm²

Description = LVL15 seasoned softwood Section modulus (Zx) = 870 x10³ mm³

Design depth (dD) = 300 mm Stiffness (Ix) = 130.5 x10⁶ mm⁴

Design width (dW) = 58 mm Modulus of elasticity (E) = 15500 MPa - Cl 8.3

S1 = (dD/dW)¹·³⁵*(Lay.b/dD)⁰·²⁵ = 14.77 For bottom tension edge restrained - Cl 3.2.3.2(b)

k12d = 1.5-0.05*ρbd*S1 = 0.772 for 10 ≤ ρbd*S1 ≤ 20 - Cl 3.2.4 f'b = 46.5 MPa

k12 = 1.5-0.05*ρb*S1 = 0.809 for 10 ≤ ρb*S1 ≤ 20 - Cl 3.2.4 f's = 4.2 MPa

Material constant (ρbd) = 0.99 (rbd=0.25)

Strength reduction factor (ø) = 0.9 Table 2.1 Material constant (ρb) = 0.93 (rb=0.59)

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 16.04 kNm Duration factor (k1) = 0.80

øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 23.60 kNm Moisture factor (k4) = 1.00

øV(dl) = ø*(k1=0.57)*k4*k6*f's*(2/3*A) = 24.99 kN Temp. factor (k6) = 1.00

øV = ø*k1*k4*k6*f's*(2/3*A) = 35.08 kN Sharing factor (k9) = 1.00

Size modifier (mod.b) = 1.00

Deflections Size modifier (mod.s) = 1.00

Duration factor (j2) = 2.0

Ireq'd DL+Ψl.LL (16mm) = 146.5 x10⁶ mm⁴ < Critical δDL+Ψl.LL= 18.0 mm Span / 334

Ireq'd Ψs.LL (12mm) = 81.7 x10⁶ mm⁴ Ψs.δLL = 7.5 mm Span / 799

1kN midspan  δ = 2.2 mm
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1 Stewart St Page:

Brunswick Project No.: 20501

Tom Robertson Architects Designed: SM

RJ1 - ex.house roof rafters

TIMBER ROOF BEAM V5.06 Brogue Consulting Engineers

Beam: (RJ1 - ex.house roof rafters) 240mm x 42mm Smart LVL15 (Oregon) (Single span)

Bending: M(dl)* = 1.83kNm (+ve) < øM(dl) = 8.54kNm, M* = 4.10kNm (+ve) < øM = 14.72kNm OK (0.21,0.28)

Mw* = 1.28kNm (-ve) < øMw = 15.34kNm OK (0.08)

Shear: V(dl)* = 1.22kN < øV(dl) = 15.28kN, V* = 2.73kN < øV = 25.20kN OK (0.08,0.11)

Vw* = 0.85kN < øVw = 26.81kN OK (0.03)

Deflection: δdl = L/444 (14mm) , δll = L/909 (7mm), δwl = L/707 (-8mm) OK

Reactions: (Each end) Rdl = 0.90kN, Rll = 1.10kN, Rwl* = -1.66kN, R.dn* = 2.73kN, R.up* = 0.85kN

Geometry (For a member in a house or secondary member in a building)

Category = 1 (1) House, (2) Primary building elements, (3) Important

Span (L) = 6000 mm Edge restrained (down) = C (T)ension,(C)ompression,(B)oth

Centres (cts) = 600 mm Lay.t (Top) = 900 mm

Span type = S (S)ingle,(D)ouble Lay.b (Bottom) = 900 mm

Loadings

Roof area (A) = 3.60 m² Apply wind reduction = Y (Y)es,(N)o

LL = 1.8/A+0.12 ≥ 0.25 = 0.62 kPa Roof reduction (Ka) = 1.00 AS/NZS 1170.2, Table 5.4

Ratio Ws/Wu = 0.68 (Refer wind analysis)

Uniform dead loads

Roof dead load (wdl) = 0.40 kPa * 600 mm + kN/m = 0.24 kN/m

Other dead load (wdl) = kPa * 600 mm + kN/m = 0.00 kN/m

Include S.Wt = Y (Y)es,(N)o S.Wt = 0.06 kN/m

Σwdl = 0.30 kN/m

Uniform live loads

Roof live load (wll) = 0.25 kPa * 600 mm + kN/m = 0.15 kN/m

Other live load (wll) = kPa * 600 mm + kN/m = 0.00 kN/m

Alternate point live load = 1.10 kN (critical) Distr. to 1 members Σwll = 0.37 kN/m

Uniform wind loads

Ult. wind load (Wu) = 0.84 kPa * 600 mm

Cp,e = 0.9 Cp,i = 0.2 Σwwl* = -0.55 kN/m (up)

Point loads

Dead load (pdl) = kN Position = 3000 mm from LHS

Live load (pll) = kN Shear using PL at support = Y (Y)es,(N)o

Wind load (pwl*) = kN (-ve up) Point load in both spans = Y (Y)es,(N)o

w(dl)* = 1.35*wdl = 0.41 kN/m M(dl)* = 1.83 kNm (Max at 3000mm)

w* = 1.2*wdl + 1.5*wll = 0.91 kN/m M* = 4.10 kNm (Max at 3000mm)

w.up* = 0.9*wdl + wwl* = 0.28 kN/m (up) Mw.up* = 1.28 kNm (Max at 3000mm)

p(dl)* = 1.35*pdl = 0.00 kN V(dl)* = 1.22 kN

p* = 1.2*pdl+1.5*pll = 0.00 kN V* = 2.73 kN

p.up* = 0.9*pdl + pwl* = 0.00 kN Vw.up* = 0.85 kN

Bending and Shear capacity - Cl 3.2.1 & Cl 3.2.5

Member = 240mm x 42mm Smart LVL15 Area (A) = 10080 mm²

Description = LVL15 seasoned softwood Section modulus (Zx) = 403 x10³ mm³

Design depth (dD) = 240 mm Stiffness (Ix) = 48.4 x10⁶ mm⁴

Design width (dW) = 42 mm Modulus of elasticity (E) = 15500 MPa - Cl 8.3

S1d = 1.25*dD/dW*(Lay.t/dD)⁰·⁵ = 13.83 For top comp. edge restrained - Cl 3.2.3.2(a)

S1u = (dD/dW)¹·³⁵*(Lay.t/dD)⁰·²⁵ = 14.64 For top tension edge restrained in uplift - Cl 3.2.3.2(b)

k12d = 1.5-0.05*ρbd*S1d = 0.804 for 10 ≤ ρbd*S1d ≤ 20 - Cl 3.2.4

k12 = 1.5-0.05*ρb*S1d = 0.841 for 10 ≤ ρb*S1d ≤ 20 - Cl 3.2.4 f'b = 48.6 MPa

k12u = 1.5-0.05*ρbu*S1u = 0.823 for 10 ≤ ρbu*S1u ≤ 20 - Cl 3.2.4 f's = 4.2 MPa

Strength reduction factor (ø) = 0.95 Table 2.1 Material constant (ρbd) = 1.01 (rbd=0.25)

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 8.54 kNm Material constant (ρb) = 0.95 (rb=0.60)

øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 14.72 kNm Stress reversal (ρbu) = 0.92 (rbu=1.00)

øMw = ø*(k1=1)*k4*k6*k9*k12u*f'b*Zx = 15.34 kNm Duration factor (k1) = 0.94 (Live)

øV(dl) = ø*(k1=0.57)*k4*k6*f's*(2/3*A) = 15.28 kN Moisture factor (k4) = 1.00

øV = ø*k1*k4*k6*f's*(2/3*A) = 25.20 kN Temp. factor (k6) = 1.00

øVw = ø*(k1=1)*k4*k6*f's*(2/3*A) = 26.81 kN Sharing factor (k9) = 1.00

Deflections Size modifier (mod.b & s) = 1.00 & 1.00

Duration factor (j2) = 2.0

Ireq'd DL (16mm max) = 40.9 x10⁶ mm⁴ < Critical δDL= 13.5 mm Span / 444

Ireq'd LL (L/240) = 12.8 x10⁶ mm⁴ δLL = 6.6 mm Span / 909

Ireq'd WL (L/180) = 12.3 x10⁶ mm⁴ δWL = -8.5 mm Span / 707
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