
 

 

 

 

 

 

STRUCTURAL INTEGRITY CALCULATION REPORT 

GENERAL INFORMATION 

Date of issue 25/08/2026 

Client FIRECRUNCH Australasia Pty Ltd 

Subject FRL 90/90/90 timber stud to AS1530.4 and 

AS1720.4 

Revision 01 

Report number 260809A 

 

Introduction 

 

Rubik Solutions was commissioned by FIRECRUNCH to conduct structural calculations 

assessing the structural integrity of timber studs subjected to a 90-minute Fire Resistance 

Level (FRL) event. The primary objective is to evaluate performance and establish maximum 

load capacity under standard structural fire scenarios. 

 

Design Inputs & Scope Assumptions 

 

➢ Application: External party walls (common stud configuration). 

➢ Openings: Assumed to have zero openings. 

➢ Timber Grade & Treatment: 90x45 MGP10, H2 treated. 

➢ Wind Classifications: Limited to N1 and N2 areas only. 

 

Design Scenarios Evaluated 

 

The structural studs were checked against four standard load and spacing scenarios: 

 

Case Supported Load 

Elements 

Wind 

Classification 

Stud Spacing (Centre-to-

Centre) 

 

Case 1 Roof Only N1 450 mm 
 

Case 2 Roof Only N2 300 mm 
 

Case 3 Roof & Floor N1 300 mm 
 

Case 4 Roof & Floor N2 300 mm 
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Results & Conclusion 

 

➢ Fire Resistance Level (FRL): The calculated structural integrity of 90 minutes is confirmed 

across all four design scenarios. 

➢ Maximum Load Capacity: The maximum allowable unfactored concentrated 

compression load under fire conditions is 2.86 kN. 

 

Limitations 

 

This structural verification report is subject to the following limitations, scope boundaries, and 

design parameters: 

➢ Scope of Fire Resistance Level (FRL): Calculations strictly assess the Structural Adequacy 

/ Structural Integrity criterion for a 90-minute fire exposure. Thermal insulation and 

integrity (resistance to passage of flame or hot gas) criteria for the total wall system 

must be verified separately via standard test certificates or specific system 

assessments. 

➢ Timber Grade & Specification: Verification is limited strictly to MGP10 H2-treated 

structural timber. Any substitution of timber stress grade, species, or chemical 

treatment invalidates these calculation results. 

➢ Wind Classification Limits: The findings of this report apply solely to structures located 

within N1 and N2 wind classifications as defined by AS 4055 / AS 1684. Application to 

higher wind regions (N3+ or C-series cyclonic regions) is explicitly excluded. 

➢ Wall Geometry & Openings: Structural assessment assumes continuous wall runs with 

zero openings (e.g., windows, doors, penetrations). Headers, lintels, and double/triple 

jamb studs around wall openings are outside the scope of these standard common stud 

calculations and require separate engineering verification. 

➢ Stud Spacing Compliance: Load capacities and FRL compliance strictly rely on adhering 

to the specific centre-to-centre spacings defined per design scenario (450 mm max for 

Case 1; 300 mm max for Cases 2, 3, and 4). Exceeding these maximum spacings will 

invalidate the 90-minute rating. 

➢ Maximum Loading Limits: The design limit of 2.86 kN unfactored concentrated 

compression load must not be exceeded under fire limit state conditions. Additional 

eccentric, lateral non-wind, or unmodeled concentrated loads have not been evaluated. 

➢ Workmanship & Detailing: Compliance relies on full adherence to national building code 

requirements, relevant Australian Standards for structural timber framing (AS 1684 / AS 

1720.4), and manufacturer installation guides for FIRECRUNCH protective systems. 
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CALCULATE FOR FRL OF TIMBER STUDS IN A FIRE-RATED WALL (90 MINS OF STRUCTURAL INTEGRITY)

The calculations are based on AS/NZS 1720.4

1 - Determine the notional charring rate (c):

MGP10 stud (softwood) c = 0.8 (mm/h)

2 - Calculate effective char depth (dc):

dc = (c x t) + 7mm t = 90 (min) target fire period

dc = 8.2 (mm)

3 - Determine residual cross-section in case of fire from two sides

Whole stud size D = 90 (mm) W = 45 (mm)

Residual stud width d = 81.8 (mm) w = 36.8 (mm)

In a fire event, the effective stud size is:

81.8 x 36.8 (mm)

4 - Cases to verify fire load capacity for common timber studs

This new stud size is used to check the capacity of the common studs in different scenarios 

using Structural Toolkit (shown in the next pages)

Case 1 - Common timber studs supporting roof in N1 wind classification areas

Case 2 - Common timber studs supporting roof in N2 wind classification areas

Case 3 - Common timber studs supporting roof and floor in N1 wind classification areas

Case 4 - Common timber studs supporting roof and floor in N2 wind classification areas

5 - Loads acting on common timber studs

Common stud spacing is 450 centre-to-centre, 3000mm max height with 02 rows of nogging for case 1

Common stud spacing is 300 centre-to-centre, 3000mm max height with 02 rows of nogging for case 2, 3 and 4

Maximum dead loads and live loads that the timber studs can withstand will be determined from the calculations

Wind load: According to AS1720.2 2016, wind actions for studs are considered applied axial concentrated actions

(Wua) and uniformly distributed lateral actions (Wuw)

Wua = qu x Cptr x (RLW) x S1 qu wind pressure

Cptr net pressure coefficient for roof

Wuw = qu x Cptw x Ss Cptw net pressure coefficient for wall

S1 rafter spacing

Ss stud spacing
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6 - Wind actions on studs

qu (kPa) RLW (m) S1 (m) Wua (kN) Wuw (kNm) Mw = c x Wuw x L2

0.67 1 0.9 0.38 0.27

0.67 2 0.9 0.76 0.27 c = (0.0306L - 0.003) = 0.09

0.67 3 0.9 1.14 0.27

0.67 4 0.9 1.52 0.27 Mw = 0.22 (kNm)

0.67 5 0.9 1.90 0.27

0.67 6 0.9 2.28 0.27

0.67 1 0.6 0.25 0.27

0.67 2 0.6 0.51 0.27

0.67 3 0.6 0.76 0.27

0.67 4 0.6 1.01 0.27

0.67 5 0.6 1.27 0.27

0.67 6 0.6 1.52 0.27

0.92 1 0.9 0.38 0.25 Mw = 0.20 (kNm)

0.92 2 0.9 0.76 0.25

0.92 3 0.9 1.14 0.25

0.92 4 0.9 1.52 0.25

0.92 5 0.9 1.90 0.25

0.92 6 0.9 2.28 0.25

0.92 1 0.6 0.25 0.25

0.92 2 0.6 0.51 0.25

0.92 3 0.6 0.76 0.25

0.92 4 0.6 1.01 0.25

0.92 5 0.6 1.27 0.25

0.92 6 0.6 1.52 0.25

6 - Results

Case 1 Max deadload (kN) 1.86 Case 2 Max deadload (kN) 1.86

Max liveload (kN) 0.51 Max liveload (kN) 0.51

Max compression wind (kN) 1.50 Max compression wind (kN) 1.50

Total unfactored loads (kN) 3.87 Total unfactored loads (kN) 3.87

Case 3 Max deadload (kN) 0.90 Case 4 Max deadload (kN) 0.90

Max liveload (kN) 1.58 Max liveload (kN) 1.58

Max compression wind (kN) 0.38 Max compression wind (kN) 0.38

Total unfactored loads (kN) 2.86 Total unfactored loads (kN) 2.86

FRL Timber Stud

Where Applicable
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Checking FRL for Timber Stud Page:
FireCrunch Project No.:

Designed: VP

CASE 1 - ROOF - N1
TIMBER COLUMN V5.10 Rubik Solutions

Column: (CASE 1 - ROOF - N1) 81mm x 36mm MGP10**
Comp: Nc(dl)* = 2.46kN < øNc(dl) = 4.11kN, Nc* = 2.95kN < øNc = 6.81kN OK (0.60,0.43)

Ncw* = 3.71kN < øNcw = 8.85kN OK (0.42)
Tension: Nt(dl)* = 0.00kN < øNt(dl) = 8.96kN, Nt* = 0.00kN < øNt = 14.77kN

Combined: Refer table below OK (0.97)

Geometry (House member affecting > 25m² or primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important
House = N (Y)es,(N)o

Length (L) = 3000 mm
Strong axis eff. length (Lax) = 3000 mm Edge restrained = C (T)ension, (C)omp.
Weak axis eff. length (Lay) = 1000 mm, (C)ontinuous Bending (Layb) = 1000 mm

Strong axis eff. length factor (g13x) = 0.90 Studs in framing=0.9, Restrained both ends in pos.=1.0, Other cases - Table 3.2
Weak axis eff. length factor (g13y) = 1.00

Loadings
Compression Tension

Dead load (Ncdl) = 1.82 kN Dead load (Ntdl) = kN
Live load (Ncll) = 0.51 kN Live load (Ntll) = kN

Wind load (Ncwl*) = 1.52 kN (Comp.) Wind load (Ntwl*) = kN (Tension)
Bending Mx* My*

Live Load Duration = Roof M(dl)* = 0.10 kNm
Duration (k1) = 0.94 Table 2.3 M* = 0.12 kNm

Long term LL factor (Ψlp) = 0.00 AS/NZS 1170.0 Table 4.1 Mw* = 0.22 kNm
Combination factor (Ψcp) = 0.00 AS/NZS 1170.0 Table 4.1

Ncdl* = 1.35*Ncdl = 2.46 kN Ntdl* = 1.2*Ntdl+1.5*Ψlp*Ntll = 0.00 kN
Nc* = 1.2*Ncdl+1.5*Ncll = 2.95 kN Nt* = 1.2*Ntdl+1.5*Ntll = 0.00 kN

Ncw* = 1.2*Ncdl + Ncwl* + Ψc*Ncll = 3.71 kN Ntw* = 1.2*Ntdl + Ntwl* + Ψc*Ntll = 0.00 kN
Axial capacity - Cl 3.3 & Cl 3.4

Member = 81mm x 36mm MGP10 Area (A) = 2916 mm²
Description = MGP10 seasoned softwood Section modulus (Zx) = 39 x10³ mm³

Design depth (dD) = 81 mm Section modulus (Zy) = 17 x10³ mm³
Design width (dW) = 36 mm Stiffness (Ix) = 1.6 x10⁶ mm⁴

Modulus of elasticity (E) = 10000 MPa - Table H3.1
S3x = g13x*L/dD = 33.33 S4y = min(g13y*L/dW & Lay/dW) = 27.78

k12cxd = 0.196 for ρcd*S3x ≥ 20 - Cl 3.3.3 k12cyd = 0.283 for ρcd*S4y ≥ 20 - Cl 3.3.3
k12cx = 0.197 for ρc*S3x ≥ 20 - Cl 3.3.3 k12cy = 0.284 for ρc*S4y ≥ 20 - Cl 3.3.3

k12cxw = 0.241 for ρcw*S3x ≥ 20 - Cl 3.3.3 k12cyw = 0.347 for ρcw*S4y ≥ 20 - Cl 3.3.3
k12cd = 0.196 k12c = 0.197 k12cw = 0.241 f'c = 18.0 MPa

Strength reduction factor (ø) = 0.7 Table 2.1 f't = 7.7 MPa
øNc(dl) = ø*(k1=0.57)*k4*k6*k12cd*f'c*A = 4.1 kN Material constant (ρcd) = 0.96 (rcd=0.25)

øNc = ø*k1*k4*k6*k12c*f'c*A = 6.8 kN Material constant (ρc) = 0.96 (rc=0.26)
øNcw = ø*(k1=1)*k4*k6*k12cw*f'c*A = 8.9 kN Material constant (ρcw) = 0.86 (rcw=1.00)

øNt(dl) = ø*(k1=0.57)*k4*k6*f't*A = 9.0 kN Moisture factor (k4) = 1.00
øNt = ø*k1*k4*k6*f't*A = 14.8 kN Temp. factor (k6) = 1.00

øNtw = ø*(k1=1)*k4*k6*f't*A = 15.7 kN Size modifier (mod.c) = 1.00
Bending capacity - Cl 3.2 Size modifier (mod.t) = 1.00

S1=1.25*dD/dW*(Lay/dD)⁰·⁵ = 9.88 For comp. edge restrained - Cl 3.2.3.2
k12d = 1.000 for ρbd*S1 ≤ 10 - Cl 3.2.4 k12 = 1.000 for ρb*S1 ≤ 10 - Cl 3.2.4
k12w = 1.000 for ρbw*S1 ≤ 10 - Cl 3.2.4 f'b = 17.0 MPa

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 0.27 kNm Material constant (ρbd) = 0.75 (rbd=0.25)
øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 0.44 kNm Material constant (ρb) = 0.75 (rb=0.26)

øMw = ø*(k1=1)*k4*k6*k9*k12w*f'b*Zx = 0.47 kNm Material constant (ρbw) = 0.69 (rbw=1.00)
øMy(dl) = ø*(k1=0.57)*k4*k6*k9*(k12=1)*f'b*Zy = 0.12 kNm Duration factor (k1) = 0.94

øMy = ø*k1*k4*k6*k9*(k12=1)*f'b*Zy = 0.20 kNm Moisture factor (k4) = 1.00
øMwy = ø*(k1=1)*k4*k6*k9*(k12=1)*f'b*Zy = 0.21 kNm Sharing factor (k9) = 1.00

Combined - Cl 3.5.1 & Cl 3.5.2 & Appendix E5 Size modifier (mod.b) = 1.00

Comp/Bend Nc(dl)* Nc* Ncw* Tension/Bend Nt(dl)* Nt* Ntw*
Minor buckling 0.55 0.37 0.51 Tension edge 0.37 0.27 0.47
Major bucklng 0.97 0.70 0.89 Comp. edge 0.37 0.27 0.47

Created at 2:16 PM on Tuesday, 25 August 2026 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 1)



Checking FRL for Timber Stud Page:
FireCrunch Project No.:

Designed: RS

CASE 2 - ROOF - N2
TIMBER COLUMN V5.10 Rubik Solutions

Column: (CASE 2 - ROOF - N2) 81mm x 36mm MGP10**
Comp: Nc(dl)* = 2.52kN < øNc(dl) = 4.11kN, Nc* = 2.99kN < øNc = 6.79kN OK (0.61,0.44)

Ncw* = 3.76kN < øNcw = 8.85kN OK (0.42)
Tension: Nt(dl)* = 0.00kN < øNt(dl) = 8.96kN, Nt* = 0.00kN < øNt = 14.77kN

Combined: Refer table below OK (0.99)

Geometry (House member affecting > 25m² or primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important
House = N (Y)es,(N)o

Length (L) = 3000 mm
Strong axis eff. length (Lax) = 3000 mm Edge restrained = C (T)ension, (C)omp.
Weak axis eff. length (Lay) = 1000 mm, (C)ontinuous Bending (Layb) = 1000 mm

Strong axis eff. length factor (g13x) = 0.90 Studs in framing=0.9, Restrained both ends in pos.=1.0, Other cases - Table 3.2
Weak axis eff. length factor (g13y) = 1.00

Loadings
Compression Tension

Dead load (Ncdl) = 1.86 kN Dead load (Ntdl) = kN
Live load (Ncll) = 0.51 kN Live load (Ntll) = kN

Wind load (Ncwl*) = 1.52 kN (Comp.) Wind load (Ntwl*) = kN (Tension)
Bending Mx* My*

Live Load Duration = Roof M(dl)* = 0.10 kNm
Duration (k1) = 0.94 Table 2.3 M* = 0.12 kNm

Long term LL factor (Ψlp) = 0.00 AS/NZS 1170.0 Table 4.1 Mw* = 0.20 kNm
Combination factor (Ψcp) = 0.00 AS/NZS 1170.0 Table 4.1

Ncdl* = 1.35*Ncdl = 2.52 kN Ntdl* = 1.2*Ntdl+1.5*Ψlp*Ntll = 0.00 kN
Nc* = 1.2*Ncdl+1.5*Ncll = 2.99 kN Nt* = 1.2*Ntdl+1.5*Ntll = 0.00 kN

Ncw* = 1.2*Ncdl + Ncwl* + Ψc*Ncll = 3.76 kN Ntw* = 1.2*Ntdl + Ntwl* + Ψc*Ntll = 0.00 kN
Axial capacity - Cl 3.3 & Cl 3.4

Member = 81mm x 36mm MGP10 Area (A) = 2916 mm²
Description = MGP10 seasoned softwood Section modulus (Zx) = 39 x10³ mm³

Design depth (dD) = 81 mm Section modulus (Zy) = 17 x10³ mm³
Design width (dW) = 36 mm Stiffness (Ix) = 1.6 x10⁶ mm⁴

Modulus of elasticity (E) = 10000 MPa - Table H3.1
S3x = g13x*L/dD = 33.33 S4y = min(g13y*L/dW & Lay/dW) = 27.78

k12cxd = 0.196 for ρcd*S3x ≥ 20 - Cl 3.3.3 k12cyd = 0.283 for ρcd*S4y ≥ 20 - Cl 3.3.3
k12cx = 0.197 for ρc*S3x ≥ 20 - Cl 3.3.3 k12cy = 0.283 for ρc*S4y ≥ 20 - Cl 3.3.3

k12cxw = 0.241 for ρcw*S3x ≥ 20 - Cl 3.3.3 k12cyw = 0.347 for ρcw*S4y ≥ 20 - Cl 3.3.3
k12cd = 0.196 k12c = 0.197 k12cw = 0.241 f'c = 18.0 MPa

Strength reduction factor (ø) = 0.7 Table 2.1 f't = 7.7 MPa
øNc(dl) = ø*(k1=0.57)*k4*k6*k12cd*f'c*A = 4.1 kN Material constant (ρcd) = 0.96 (rcd=0.25)

øNc = ø*k1*k4*k6*k12c*f'c*A = 6.8 kN Material constant (ρc) = 0.96 (rc=0.25)
øNcw = ø*(k1=1)*k4*k6*k12cw*f'c*A = 8.9 kN Material constant (ρcw) = 0.86 (rcw=1.00)

øNt(dl) = ø*(k1=0.57)*k4*k6*f't*A = 9.0 kN Moisture factor (k4) = 1.00
øNt = ø*k1*k4*k6*f't*A = 14.8 kN Temp. factor (k6) = 1.00

øNtw = ø*(k1=1)*k4*k6*f't*A = 15.7 kN Size modifier (mod.c) = 1.00
Bending capacity - Cl 3.2 Size modifier (mod.t) = 1.00

S1=1.25*dD/dW*(Lay/dD)⁰·⁵ = 9.88 For comp. edge restrained - Cl 3.2.3.2
k12d = 1.000 for ρbd*S1 ≤ 10 - Cl 3.2.4 k12 = 1.000 for ρb*S1 ≤ 10 - Cl 3.2.4
k12w = 1.000 for ρbw*S1 ≤ 10 - Cl 3.2.4 f'b = 17.0 MPa

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 0.27 kNm Material constant (ρbd) = 0.75 (rbd=0.25)
øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 0.44 kNm Material constant (ρb) = 0.75 (rb=0.25)

øMw = ø*(k1=1)*k4*k6*k9*k12w*f'b*Zx = 0.47 kNm Material constant (ρbw) = 0.69 (rbw=1.00)
øMy(dl) = ø*(k1=0.57)*k4*k6*k9*(k12=1)*f'b*Zy = 0.12 kNm Duration factor (k1) = 0.94

øMy = ø*k1*k4*k6*k9*(k12=1)*f'b*Zy = 0.20 kNm Moisture factor (k4) = 1.00
øMwy = ø*(k1=1)*k4*k6*k9*(k12=1)*f'b*Zy = 0.21 kNm Sharing factor (k9) = 1.00

Combined - Cl 3.5.1 & Cl 3.5.2 & Appendix E5 Size modifier (mod.b) = 1.00

Comp/Bend Nc(dl)* Nc* Ncw* Tension/Bend Nt(dl)* Nt* Ntw*
Minor buckling 0.57 0.38 0.48 Tension edge 0.38 0.28 0.43
Major bucklng 0.99 0.72 0.85 Comp. edge 0.38 0.28 0.43

Created at 2:16 PM on Tuesday, 25 August 2026 by Structural Toolkit®, © Space Gass Pty Ltd (Page 1 of 1)



Checking FRL for Timber Stud Page:
FireCrunch Project No.:

Designed: RS

CASE 3 - FLOOR - N1
TIMBER COLUMN V5.10 Rubik Solutions

Column: (CASE 3 - FLOOR - N1) 81mm x 36mm MGP10**
Comp: Nc(dl)* = 2.50kN < øNc(dl) = 4.11kN, Nc* = 3.44kN < øNc = 6.70kN OK (0.61,0.51)

Ncw* = 2.09kN < øNcw = 8.85kN OK (0.24)
Tension: Nt(dl)* = 0.00kN < øNt(dl) = 8.96kN, Nt* = 0.00kN < øNt = 12.57kN

Combined: Refer table below OK (0.99)

Geometry (House member affecting > 25m² or primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important
House = N (Y)es,(N)o

Length (L) = 3000 mm
Strong axis eff. length (Lax) = 3000 mm Edge restrained = C (T)ension, (C)omp.
Weak axis eff. length (Lay) = 1000 mm, (C)ontinuous Bending (Layb) = 1000 mm

Strong axis eff. length factor (g13x) = 0.90 Studs in framing=0.9, Restrained both ends in pos.=1.0, Other cases - Table 3.2
Weak axis eff. length factor (g13y) = 1.00

Loadings
Compression Tension

Dead load (Ncdl) = 0.90 kN Dead load (Ntdl) = kN
Live load (Ncll) = 1.58 kN Live load (Ntll) = kN

Wind load (Ncwl*) = 0.38 kN (Comp.) Wind load (Ntwl*) = kN (Tension)
Bending Mx* My*

Live Load Duration = Floor M(dl)* = 0.10 kNm
Duration (k1) = 0.80 Table 2.3 M* = 0.14 kNm

Long term LL factor (Ψlp) = 0.60 AS/NZS 1170.0 Table 4.1 Mw* = 0.20 kNm
Combination factor (Ψcp) = 0.40 AS/NZS 1170.0 Table 4.1

Ncdl* = 1.2*Ncdl+1.5*Ψlp*Ncll = 2.50 kN Ntdl* = 1.2*Ntdl+1.5*Ψlp*Ntll = 0.00 kN
Nc* = 1.2*Ncdl+1.5*Ncll = 3.44 kN Nt* = 1.2*Ntdl+1.5*Ntll = 0.00 kN

Ncw* = 1.2*Ncdl + Ncwl* + Ψc*Ncll = 2.09 kN Ntw* = 1.2*Ntdl + Ntwl* + Ψc*Ntll = 0.00 kN
Axial capacity - Cl 3.3 & Cl 3.4

Member = 81mm x 36mm MGP10 Area (A) = 2916 mm²
Description = MGP10 seasoned softwood Section modulus (Zx) = 39 x10³ mm³

Design depth (dD) = 81 mm Section modulus (Zy) = 17 x10³ mm³
Design width (dW) = 36 mm Stiffness (Ix) = 1.6 x10⁶ mm⁴

Modulus of elasticity (E) = 10000 MPa - Table H3.1
S3x = g13x*L/dD = 33.33 S4y = min(g13y*L/dW & Lay/dW) = 27.78

k12cxd = 0.196 for ρcd*S3x ≥ 20 - Cl 3.3.3 k12cyd = 0.283 for ρcd*S4y ≥ 20 - Cl 3.3.3
k12cx = 0.228 for ρc*S3x ≥ 20 - Cl 3.3.3 k12cy = 0.328 for ρc*S4y ≥ 20 - Cl 3.3.3

k12cxw = 0.241 for ρcw*S3x ≥ 20 - Cl 3.3.3 k12cyw = 0.347 for ρcw*S4y ≥ 20 - Cl 3.3.3
k12cd = 0.196 k12c = 0.228 k12cw = 0.241 f'c = 18.0 MPa

Strength reduction factor (ø) = 0.7 Table 2.1 f't = 7.7 MPa
øNc(dl) = ø*(k1=0.57)*k4*k6*k12cd*f'c*A = 4.1 kN Material constant (ρcd) = 0.96 (rcd=0.25)

øNc = ø*k1*k4*k6*k12c*f'c*A = 6.7 kN Material constant (ρc) = 0.89 (rc=0.69)
øNcw = ø*(k1=1)*k4*k6*k12cw*f'c*A = 8.9 kN Material constant (ρcw) = 0.86 (rcw=1.00)

øNt(dl) = ø*(k1=0.57)*k4*k6*f't*A = 9.0 kN Moisture factor (k4) = 1.00
øNt = ø*k1*k4*k6*f't*A = 12.6 kN Temp. factor (k6) = 1.00

øNtw = ø*(k1=1)*k4*k6*f't*A = 15.7 kN Size modifier (mod.c) = 1.00
Bending capacity - Cl 3.2 Size modifier (mod.t) = 1.00

S1=1.25*dD/dW*(Lay/dD)⁰·⁵ = 9.88 For comp. edge restrained - Cl 3.2.3.2
k12d = 1.000 for ρbd*S1 ≤ 10 - Cl 3.2.4 k12 = 1.000 for ρb*S1 ≤ 10 - Cl 3.2.4
k12w = 1.000 for ρbw*S1 ≤ 10 - Cl 3.2.4 f'b = 17.0 MPa

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 0.27 kNm Material constant (ρbd) = 0.75 (rbd=0.25)
øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 0.37 kNm Material constant (ρb) = 0.73 (rb=0.36)

øMw = ø*(k1=1)*k4*k6*k9*k12w*f'b*Zx = 0.47 kNm Material constant (ρbw) = 0.69 (rbw=1.00)
øMy(dl) = ø*(k1=0.57)*k4*k6*k9*(k12=1)*f'b*Zy = 0.12 kNm Duration factor (k1) = 0.80

øMy = ø*k1*k4*k6*k9*(k12=1)*f'b*Zy = 0.17 kNm Moisture factor (k4) = 1.00
øMwy = ø*(k1=1)*k4*k6*k9*(k12=1)*f'b*Zy = 0.21 kNm Sharing factor (k9) = 1.00

Combined - Cl 3.5.1 & Cl 3.5.2 & Appendix E5 Size modifier (mod.b) = 1.00

Comp/Bend Nc(dl)* Nc* Ncw* Tension/Bend Nt(dl)* Nt* Ntw*
Minor buckling 0.57 0.50 0.35 Tension edge 0.38 0.37 0.43
Major bucklng 0.99 0.89 0.66 Comp. edge 0.38 0.37 0.43
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Checking FRL for Timber Stud Page:
FireCrunch Project No.:

Designed: RS

CASE 4 - FLOOR - N2
TIMBER COLUMN V5.10 Rubik Solutions

Column: (CASE 4 - FLOOR - N2) 81mm x 36mm MGP10**
Comp: Nc(dl)* = 2.50kN < øNc(dl) = 4.11kN, Nc* = 3.44kN < øNc = 6.70kN OK (0.61,0.51)

Ncw* = 2.09kN < øNcw = 8.85kN OK (0.24)
Tension: Nt(dl)* = 0.00kN < øNt(dl) = 8.96kN, Nt* = 0.00kN < øNt = 12.57kN

Combined: Refer table below OK (0.99)

Geometry (House member affecting > 25m² or primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important
House = N (Y)es,(N)o

Length (L) = 3000 mm
Strong axis eff. length (Lax) = 3000 mm Edge restrained = C (T)ension, (C)omp.
Weak axis eff. length (Lay) = 1000 mm, (C)ontinuous Bending (Layb) = 1000 mm

Strong axis eff. length factor (g13x) = 0.90 Studs in framing=0.9, Restrained both ends in pos.=1.0, Other cases - Table 3.2
Weak axis eff. length factor (g13y) = 1.00

Loadings
Compression Tension

Dead load (Ncdl) = 0.90 kN Dead load (Ntdl) = kN
Live load (Ncll) = 1.58 kN Live load (Ntll) = kN

Wind load (Ncwl*) = 0.38 kN (Comp.) Wind load (Ntwl*) = kN (Tension)
Bending Mx* My*

Live Load Duration = Floor M(dl)* = 0.10 kNm
Duration (k1) = 0.80 Table 2.3 M* = 0.14 kNm

Long term LL factor (Ψlp) = 0.60 AS/NZS 1170.0 Table 4.1 Mw* = 0.20 kNm
Combination factor (Ψcp) = 0.40 AS/NZS 1170.0 Table 4.1

Ncdl* = 1.2*Ncdl+1.5*Ψlp*Ncll = 2.50 kN Ntdl* = 1.2*Ntdl+1.5*Ψlp*Ntll = 0.00 kN
Nc* = 1.2*Ncdl+1.5*Ncll = 3.44 kN Nt* = 1.2*Ntdl+1.5*Ntll = 0.00 kN

Ncw* = 1.2*Ncdl + Ncwl* + Ψc*Ncll = 2.09 kN Ntw* = 1.2*Ntdl + Ntwl* + Ψc*Ntll = 0.00 kN
Axial capacity - Cl 3.3 & Cl 3.4

Member = 81mm x 36mm MGP10 Area (A) = 2916 mm²
Description = MGP10 seasoned softwood Section modulus (Zx) = 39 x10³ mm³

Design depth (dD) = 81 mm Section modulus (Zy) = 17 x10³ mm³
Design width (dW) = 36 mm Stiffness (Ix) = 1.6 x10⁶ mm⁴

Modulus of elasticity (E) = 10000 MPa - Table H3.1
S3x = g13x*L/dD = 33.33 S4y = min(g13y*L/dW & Lay/dW) = 27.78

k12cxd = 0.196 for ρcd*S3x ≥ 20 - Cl 3.3.3 k12cyd = 0.283 for ρcd*S4y ≥ 20 - Cl 3.3.3
k12cx = 0.228 for ρc*S3x ≥ 20 - Cl 3.3.3 k12cy = 0.328 for ρc*S4y ≥ 20 - Cl 3.3.3

k12cxw = 0.241 for ρcw*S3x ≥ 20 - Cl 3.3.3 k12cyw = 0.347 for ρcw*S4y ≥ 20 - Cl 3.3.3
k12cd = 0.196 k12c = 0.228 k12cw = 0.241 f'c = 18.0 MPa

Strength reduction factor (ø) = 0.7 Table 2.1 f't = 7.7 MPa
øNc(dl) = ø*(k1=0.57)*k4*k6*k12cd*f'c*A = 4.1 kN Material constant (ρcd) = 0.96 (rcd=0.25)

øNc = ø*k1*k4*k6*k12c*f'c*A = 6.7 kN Material constant (ρc) = 0.89 (rc=0.69)
øNcw = ø*(k1=1)*k4*k6*k12cw*f'c*A = 8.9 kN Material constant (ρcw) = 0.86 (rcw=1.00)

øNt(dl) = ø*(k1=0.57)*k4*k6*f't*A = 9.0 kN Moisture factor (k4) = 1.00
øNt = ø*k1*k4*k6*f't*A = 12.6 kN Temp. factor (k6) = 1.00

øNtw = ø*(k1=1)*k4*k6*f't*A = 15.7 kN Size modifier (mod.c) = 1.00
Bending capacity - Cl 3.2 Size modifier (mod.t) = 1.00

S1=1.25*dD/dW*(Lay/dD)⁰·⁵ = 9.88 For comp. edge restrained - Cl 3.2.3.2
k12d = 1.000 for ρbd*S1 ≤ 10 - Cl 3.2.4 k12 = 1.000 for ρb*S1 ≤ 10 - Cl 3.2.4
k12w = 1.000 for ρbw*S1 ≤ 10 - Cl 3.2.4 f'b = 17.0 MPa

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12d*f'b*Zx = 0.27 kNm Material constant (ρbd) = 0.75 (rbd=0.25)
øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 0.37 kNm Material constant (ρb) = 0.73 (rb=0.36)

øMw = ø*(k1=1)*k4*k6*k9*k12w*f'b*Zx = 0.47 kNm Material constant (ρbw) = 0.69 (rbw=1.00)
øMy(dl) = ø*(k1=0.57)*k4*k6*k9*(k12=1)*f'b*Zy = 0.12 kNm Duration factor (k1) = 0.80

øMy = ø*k1*k4*k6*k9*(k12=1)*f'b*Zy = 0.17 kNm Moisture factor (k4) = 1.00
øMwy = ø*(k1=1)*k4*k6*k9*(k12=1)*f'b*Zy = 0.21 kNm Sharing factor (k9) = 1.00

Combined - Cl 3.5.1 & Cl 3.5.2 & Appendix E5 Size modifier (mod.b) = 1.00

Comp/Bend Nc(dl)* Nc* Ncw* Tension/Bend Nt(dl)* Nt* Ntw*
Minor buckling 0.57 0.50 0.35 Tension edge 0.38 0.37 0.43
Major bucklng 0.99 0.89 0.66 Comp. edge 0.38 0.37 0.43
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Building Act 1993 
Section 238(1)(a) 

Building Regulations 2018 
Regulation 126 

 

CERTIFICATE OF COMPLIANCE FOR PROPOSED BUILDING WORK 

 

This certificate is issued to relevant building surveyor 

Postal address: -   

Email: - 

 

This certificate is issued in relation to the building work at:  

FIRECRUNCH Australasia Pty Ltd 

  

Nature of proposed building work 

Calculations for 90 minutes of Structural Integrity of timber stud to AS1720.4 

Version of BCA applicable to certificate: BCA/NCC 2025 Volume 2 

 

Building classification 

Part of building: Stud wall    BCA Classification: 1a / 10a 

 

Prescribed class of building work for which this certificate is issued: 

Design or part of the design of building work relating to structural matter 

 

Documents setting out the design that is certified by this certificate 

Document 

no. 

Revision Document 

date 

Type of 

document  

Number of 

pages 

Prepared by  

260809A 01 25/08/2026 Structural 

report 

10 Rubik 

Solutions 
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The design certified by this certificate complies with the following provisions of 

Building Act 1993, Building Regulations 2018 or National Construction Code  

Act, Regulation or NCC Section, Regulation, Part, Performance Requirement or 

other provision 

NCC – BCA 2025 Vol. 2 Part H1P1, H1D2, H1D3, H2D4, H1D5, H1D6, H1D11, 

H1D12 & H2D2 

Australian Standards AS/NZS1170.0:2002 – Design actions 

AS/NZS1170.1:2002 – Structural design actions 

AS/NZS1170.2:2021 – Structural design actions. Wind 

actions 

AS1720.1:2010 – Design methods for timber structure  

AS1684.2:2021 – Timber framing  

AS1684.4:2010 – Timber frame construction (simplified) 

AS/NZS 1720.4:2019 – Timber structure – Fire resistance 

 

I prepared the design, or part of the design, set out in the documents listed above. I certify 

that the design set out in the documents listed above complies with the provisions set out 

above. I believe that I hold the required skills, experience and knowledge to issue this 

certificate and can demonstrate this if requested to do so. 

 

Endorsed building engineer 

Full Name: Vance (Van Manh) Phung 

Address: Unit 2, 77-79 Ashley Street Braybrook VIC 3019 

Email: vance@rubiksolutions.com.au 

Endorsed building engineer area of engineering: Civil and Structural Engineer 

Endorsed building engineer registration no.: PE0000704 

Date of issue of certificate: 26/08/2026 

Signature: 


