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Building Act 1993 — Victoria | Section 238(1)(a) | Building Regulations 2018 | Regulation 126

This certificate is issued to Relevant Building Surveyor
Location of proposed building work N/A

Nature of proposed building work

Prescribed class *Structural
Description of work Steel deck framing design
BCA classification Class 1a

Documents setting out the design

Document(s) Steel deck framing member capacities

Prepared by Tingmore Structures Dated 26.07.2022
Reference documents relating to the design

Document(s) Evolution steel framing technical data sheet (TDS) Type Documents
Prepared by Fortress Building Products (10 pages) Dated N/A
Document(s) 220088 comps Type Computation
Prepared by Tingmore Structures (58 pages) Dated 26.07.2022

Compliance provisions relating to the design
The design certified by this certificate complies with the following provisions of Building Act 1993, Building Regulations 2018 or National
Construction Code:

AS1170.0 Structural Design Actions — Part 0: General principles

AS1170.1 Structural Design Actions — Part 1: Permanent, imposed and other actions
AS1170.2 Structural Design Actions — Part 2: Wind actions

AS/NZS 4600:2018 Cold-formed steel structures

Certification and signature of authorized person

| prepared the design, or part of the design, set out in the documents listed above. | certify that the design set out in the documents listed above
complies with the provisions set out above. | believe that | hold the required skills, experience and knowledge to issue this certificate and can
demonstrate this if requested to do so.

Full name Michael Ting

Email mti@tingmore.com.au

Address 18/79 Manningham Road, Bulleen 3105
Engineering type Civil and structural engineering

Registration details PE0003412

Signature W Date 26.07.2022
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Tingmore Structures was engaged by Fortress Framing LLC to evaluate the Evolution Steel
Deck framing members. The purpose of this structural assessment is to determine the
maximum span lengths for the Joist, Single beam, Double beam at different types of loading

conditions.

Note that connection capacities are outside the scope of this structural assessment and
these calculation do not account for any lateral loading and overall stability, which are
outside the scope of this structural assessment.

Section properties (Gross and effective) of the members are given in the below. Evaluation
of section properties was undertaken in accordance with AS/NZS 4600

Member D W T Igross_xx Zgross_xX Agross xx
(FF- EVOLUTION) | (mm) (mm) (mm) | (mm*) (mm*) (mm*)
2'x6'-16' JOIST 150 50 1.6 1.68 E® 22.52E3 629
2'x11'-16' S.BEAM | 280 50 1.6 12.35 E® | 88.24E* 1254
4'X11'-16' D.BEAM | 280 100 1.6 35.75E® | 252.36 E® | 3172

Table 1.1: Gross section properties
Strength Serviceability
Member leff xx Zeft xx leff xx Zeft xx
(FF- EVOLUTION) | (mm?) (mm*) (mm*) (mm*)
2'x6'-16' JOIST 1.68 E® 22.52 E°E® 1.68 E® 22.52E3
2'x11'-16' S.BEAM | 11.48 E® 75.93 E® 11.35 E® 74.71E3
4'X11'-16' D.BEAM | 350.9 E® 247.8 E® 349.5 E® 244 3 E®

Table 1.2: Effective section properties

Design assumptions are as follows;

Load types | DL LL WLs
Floor 0.5kPa 2.0kPa or 1.8kN N/A
Roof 0.4kPa 0.25kPa or 1.1kN Refer below

Wind loading parameters below as per AS 1170.2-2.11

* Region: A5
° Cpe_internal :0.9 & Cpe_cantilever 1.2
» Terrain Category: 3
* Regional wind speed ser:37m/sec
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* Regional wind speed ui:45m/sec
» Shielding Multiplier, Ms: 1

* Topographic Multiplier, M;: 1

* Mgt 0.83

Load combinations are as follows:
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Load types | Strength Serviceability
Floor 1.2DL+1.5LL DL + Wiong_temlLL [Span/400]
Cantilever: DL + Wiong termLL [Span/200]
Roof 1.2DL+1.5LL DL + Wiong termLL [Span/200]
0.8DL+1.5WLs | Cantilever: DL + Wiong termLL [Span/150]

Floor loading combinations

The maximum span lengths for joist, single beam and double beam shown below are
assessed for the continuous beams with both the simply-supported and cantilevered span
conditions. Various Live load conditions are considered for this structural assessment as

follows;

e Case 1: Uniformly distributed load(UDL) at simply-supported span and equal double
span

e Case2: UDL at both simply-supported, equal double span and cantilevers span

e Case3: UDL at both simply-supported and equal double span with 1.8kN at cantilever
span

» Case4: UDL at cantilever span and 1.8kN at both simply-supported and equal double
span

The maximum span lengths are determined based on combined bending and shear
(AS/NZS:4600), deflection criteria and minimum fundamental frequency of vibration in
accordance with AS1170.0 for the members with various loading conditions described

above.
Maximum recommended span(mm)
Spacing(mm) | Single span Equal double span Maximum Cantilever
300 5200 5600 1400
406 4600 4800 1400
450 4600 4600 1400
600 4000 4000 1400
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Table 2.1: FF-EVOLUTION -2"X6" -16'-16GA (50x150x1.6T) FLOOR JOIST SPAN TABLE

Maximum recommended span(mm)

Load width(mm) Single span/ Equal double span | Maximum Cantilever
2000 2100 1000

2500 1900 900

3000 1700 800

3500 1500 700

4000 1400 600

4500 1300 500

5000 1200 400

Table 2.2: FF-EVOLUTION -2"X6" -16'-16GA (50x150x1.6T) FLOOR BEARER SPAN TABLE

Maximum recommended span(mm)
Load width(mm) Single/Equal double span Maximum Cantilever
2000 3700 1600
2500 3200 1500
3000 2900 1400
3500 2600 1200
4000 2400 1100
4500 2300 1000
5000 2100 900

Table 2.3: FF-EVOLUTION -2"X11" SINGLE -16'-16GA(50x280x1.6T) FLOOR BEARER SPAN TABLE
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Maximum recommended span(mm)
Load width(mm) Single span/Equal double span | Maximum Cantilever
2000 6900 3300
2500 6100 2900
3000 5400 2500
3500 5000 2300
4000 4600 2100
4500 4300 2000
5000 4000 1800

Table 2.4: FF-EVOLUTION -4"X11" DOUBLE -16-16GA(100x280x1.6T) FLOOR BEARER SPAN TABLE

Roof loading combinations

The maximum span lengths for rafter, single roof beam and double roof beam shown below
are assessed for the continuous beams with both the simply-supported and cantilevered
span conditions. Various Live load conditions are considered for this structural assessment

as follows;

» Case 1: Uniformly distributed load(UDL) at simply-supported span and equal double

span

» Case2: UDL at both simply-supported, equal double span and cantilevers span
» Case3: UDL at both simply-supported and equal double span with 1.1kN at cantilever

span

» Case4: UDL at cantilever span and 1.1kN at both simply-supported and equal double

span

The maximum span lengths are determined based on combined bending and shear
(AS/NZS:4600), deflection criteria in accordance with AS1170.0 for the members with

various loading conditions described above.

Maximum recommended span(mm)
Spacing(mm) | Single span Equal double span Maximum Cantilever
406 7000 9350 2200
450 6800 9100 2200
600 6250 8000 2200
900 5500 6600 2200
Table 3.1: FF-EVOLUTION -2"X6" -16-16GA (50x150x1.6T) ROOF RAFTER SPAN TABLE
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Maximum recommended span(mm)

Load width(mm) Single span/ Equal double Maximum Cantilever
span

2000 7900 3000

2500 7100 2800

3000 6500 2600

3500 6000 2400

4000 5600 2200

4500 5200 2000

5000 4900 1800

Table 3.2: FF-EVOLUTION -2"X11" SINGLE -16'-16GA(50x280x1.6T) ROOF BEAM SPAN TABLE

Maximum recommended span(mm)

Load width(mm) Single span/Equal double Maximum Cantilever
span

2000 11200/13800 5800

2500 10500/12400 5600

3000 10000/11400 5200

3500 9600/10600 4800

4000 9200/9900 4400

4500 8900/9300 4000

5000 8600/8800 3800

Table 2.4: FF-EVOLUTION -4"X11" DOUBLE -16'-16GA(100x280x1.6T) ROOF BEAM SPAN TABLE
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FF-EVOLUTION -2X6 JOIST-16"-16GA-PC

Given:

<x~mom

t
b
d

_actual
| actual
¥ inside

T med
b
d

Effective width for capacity

234 Mpa
199950 Mpa
4
0.3

1.6 mm
50 mm
150 mm
1.6 mm
2.4 mm
43.6 mm
143.6 mm

Check compression flange effective width

fer
A
b_efrectve
Check web effective width
Strength

1

)

w

k

fer

A

A

P_strength

d_eftectve_strength

ey

dez

dey +dey

Depth of compression block

Recompute properties by parts

973.4765484 Mpa
0.490281134
43.6 mm

224.016 Mpa
224,016 Mpa

1

4
89.74072883 Mpa

€2.2.1.2(5)

assumed

2212

1.579955019 web may be subject to local buckling

1.267060415

0.54479749
78.23291962
39.11645981
39.11645981
78.23291962

71.8 web is fully effective

Represnet the ineffective portion of the web as an element with a negative length

d

| neg

0 mm

Its centroidal location below the top fiber:

Y (/241 _mestdertb negra)

42.31645981 mm

Serviceability
1(0.6xf";)
,(0.6x7)

w

> oo~

A

P_serviceability

d_eftective_ser

ey

dez

dey +dey

Depth of compression block

Recompute properties by parts

224.016 Mpa
224,016 Mpa

1

4
89.74072883 Mpa

1.579955019

1.267060415

0.674841706
96.90726905 mm
48.45363453 mm
48.45363453 mm
96.90726905 mm
71.8 mm

220088 comps 1 of 53

Assuming the netural axis is at the section centreline

By symmetry
€2.2.3.2(4)

web may be subject to local buckling
€2212&c2213

€2.23.2(3)
web is fully effective

Represnet the ineffective portion of the web as an element with a negative length

d

| neg

0 mm

Its centroidal location below the top fiber:

Y (/241 mestdertb negra)

48.45363453 mm

Element L) y from top fiber Wy(mm) Wimm) | about own axis ) Element L) Y fromtop Lymm) LV (mm) b @bOUt OWN aXis ()

Top flange 436 038 3488 27.904 - Top flange 436 08 3488  27.904-

Bottom flange 436 149.2 6505.12 970563.9 - Bottom flange 436 1492 6505.12 970563.9 -

Web 1436 75 10770 807750 246764.1547 Web 1436 75 10770 807750 246764.1547
Web_ o 1436 75 10770 807750 246764.1547 Web g 1436 75 10770 807750 246764.1547
Negative web element 0 42.31645981 0 0 0 Negative web element 0 48.45363 0 0 0
Negative web element g 0 42.31645981 0 0 0 Negative web element g 0 4845363 0 0 0
Top inside corner 3.769911184 12 4523893421 5.428672 4464903842 Top inside corner 3.769911184 12 4523893 5.428672 4464903842
Bottom inside corner 3.769911184 1488  560.9627842 8347126 4464903842 Bottom inside corner 3769911184  148.8 560.9628 83471.26 4464903842
Top outside cornder 3.769911184 12 4523893421 5.428672 4464903842 Top outside cornder 3.769911184 12 4523893 5.428672 4464903842
Bottom outside cornder 3.769911184 148.8  560.9627842_83471.26 4464903842 Bottom outside cornder 3769911184 148.8 560.9628 83471.26 4464903842
Sum 389.4796447 29210.97336 2753045 493546.1689 Sum 389.4796447 29210.97 2753045 493546.1689
Yoar 75 mm below top fibre Your 75 mm below top fibre

I, 1689229.372 mm* I, 1689229.372 mm*

z, 22523.05829 mm’ z, 22523.05829 mm’

M, 5.270395639 kNm 0.6xM, 5.270395639 kNm assumed that fully laterally braced Msx = Mbx
oM, 4743356075 kNm 0.6xpM, 4743356075 kNm

Check Shear

di/t 48.89557477 mm

K 534334

sart(Ek/f,) 67.54969681

1.45*sqrt(Ek,/f,) 135.0993936

v, 37.49171854 kN

oV, 33 kN



2"x11" 16 Gauge single beam

Given:

<x~mom

t

b sctgal
dsctual
T_inside (1¢_conservative)
_med

b

d

Effective width for capacity

235 Mpa
199950 Mpa

4 €2.2.1.2(5)

0.3
1.6 mm
50 mm
280 mm
1.6 mm
2.4 mm
43.6 mm
273.6 mm

Check compression flange effective width

fer
A
b_efrectve
Check web effective width
Strength

1

)

w

k

fer

A

A

P_strength

d_eftectve_strength

ey

dez

dey +dey

Depth of compression block

Recompute properties by parts

973.4765484 Mpa
0.491327626
43.6 mm

229.6285714 Mpa
229.6285714 Mpa
1
4
24.72101431 Mpa
3.047753362 web may be subject to local buckling
2.182840146
0.304426104
83.290982
41645491
41645491
83.290982
136.8 Web is not fully effective

Represnet the ineffective portion of the web as an element with a negative length

d

| neg

-53.509018 mm

Its centroidal location below the top fiber:

assumed

2212

Serviceability
1(0.6xf";)
,(0.6x)

w

> oo~

A

P_serviceability

d_eftective_ser

ey

dez

deg +dey

Depth of compression block

Recompute properties by parts

Represnet the ineffective portion of the web as an element

d

| neg

229.6285714 Mpa
229.6285714 Mpa
1
4
24.72101431 Mpa
3.047753362
2.182840146
0.395944454
108.3304027 mm
54.16520133 mm
54.16520133 mm
108.3304027 mm
136.8 mm

-28.46959734 mm

Its centroidal location below the top fiber:

220088 comps 2 of 53

Assuming the netural axis is at the section centrelir

By symmetry
€2.2.3.2(4)

web may be subject to local buckling
€2212&c2213

€2.23.2(3)
Web is not fully effective for this iteration

with a negative length

Y (/241 _mestdertb negra) 71.6 mm Y (/241 _mestdertb negra) 68.4 mm

Element Limm) y from top fiber () WYmm') Wimm) | about own axis ) Element Limm) Y from top Lymm) LV mm)  lx 3DOUt OWN aXiS ()

Top flange 36 08 3488 27.904 - Top flange 36 08 3483  27.904 -

Additional top plate 42 24 1008 241,92 - Additional top plate 22 24 1008 24192 -

Additional bottom plate 2 2776 11659.2 3236594 - Additional bottom plate 42 2776 116592 3236594 -

Bottom flange 436 279.2 1217312 3398735 - Bottom flange 436 2792 1217312 3398735 -

Web 2736 140 38304 5362560 1706738.688 Web 2736 140 38304 5362560 1706738.688
Additional Web_igh ep coner 23 163 3749 611087 1013.916667 Additional Web g top comer 23 163 3749 6110.87 1013.916667
Web_ i 2736 140 38304 5362560 1706738.688 Web g 2736 140 38304 5362560 1706738.688
Additional Web i sortom corner 23 263.7 6065.1 1599367 1013.916667 Additional Web et bortom corner 23 2637 60651 1599367 1013.916667
Negative web element o -53.509018 716 -3831.245689 -274317 -12767.31861 Negative web element er -28.46959734 68.4 -1947.32 -133197 -1922.926693
Negative web element g~ -53.509018 716 -3831.245689 -274317 -12767.31861 Negative web element g -28.46959734 68.4 -1947.32 -133197 -1922.926693
Top inside corner 3.769911184 12 4523803421 5428672 4.464903842 Top inside corner 3.769911184 12 4523803 5428672 4464903842
Top insdie corner 3.769911184 28 10.55575132  29.5561 4.464903842 Top insdie corner 3.769911184 28 1055575 29.5561 4.464903842
Bottom inside corner 3.769911184 2788 1051051238 293033.1 4464903842 Bottom inside corner 3769911184 2788 1051.051 293033.1 4464903842
Top outside cornder 3.769911184 12 4523893421 5428672 4.464903842 Top outside cornder 3.769911184 1.2 4523893 5428672 4.464903842
Bottom outside corner 3.769911184 2772 1045.01938 289679.4 4464903842 Bottom outside corner 3769911184  277.2 1045.019 289679.4 4464903842
Bottom outside cornder 3.769911184 2788 1051.051238 293033.1 4.464903842 Bottom outside cornder 3769911184 2788 _1051.051 293033.1 4.464903842
Sum 680.0014311 102520.234 19293348 3389997.362 Sum 730.0802724 106288.1 19575589 3411686.145
Your 1507647327 mm below top fibre Yoar 145584107 mm below top fibre

I, 11563055.75 mm* I, 12021471.02 mm*

z, 76696.02524 mm’ A 82574.06165 mm’



2nd iteration with new N.A location

Check web effective width
Strength

1

)

w

k

fer

A

A

P_strength

d_effectve_strength

ey

dez

deg +dey

Depth of compression block

Recompute properties by parts

230.0120961
196.4536883
0.854101552

4
24.72101431

3.050297472 web may be subject to local buckling

2.182840146
0.304191934
83.2269131
38.78418067
44.44273243
83.2269131

136.8 Web is not fully effective for this iteration

Represnet the ineffective portion of the web as an element with a negative length

d

| neg

-53.5730869 mm

Its centroidal location below the top fiber:

Y (/241 mestdertb negra)

68.77072412 mm

2nd iteration with new N.A location

Serviceability
,

)

w

> oo~

A

P_strength

d_eftectve_strength

ey

dez

deg +dey

Depth of compression block

Recompute properties by parts

224.9563333
163.1309505
0.725167183

4
24.72101431

220088 comps 3 of 53

3.016587793 web may be subject to local buckling

2.182840146

0.30732403
84.08385452
36.96265232
47.12120219
84.08385452

136.8 Web is not fully effective for this iteration

Represnet the ineffective portion of the web as an element with a negative length

d

| neg

-52.71614548 mm

Its centroidal location below the top fiber:

Y (/241 mestdertb negra)

63.32072506 mm

Element L(mm) y from top fiber(mm) Ly(mm2) Ly2(mm3) Ix_about own axis (mm3)
Top flange 43.6 0.8 34.88 27.904 -

Additional top plate 42 24 100.8 241.92 -

Additional bottom plate 42 2776 11659.2 3236594 -

Bottom flange 436 279.2 12173.12 3398735 -

Web e 2736 140 38304 5362560 1706738.688
Additional web _ign: top corner 23 16.3 3749 6110.87 1013.916667
Web_igh: 2736 140 38304 5362560 1706738.688
Additional Web e botiom corer 23 263.7 6065.1 1599367 1013.916667
Negative web element -53.5730869 68.77072412  -3684.25998  -253369 -12813.23431
Negative web element . -53.5730869 68.77072412  -3684.25998  -253369 -12813.23431
Top inside corner 3.769911184 1.2 4523893421 5.428672 4.464903842
Top inside corner 3.769911184 2.8 10.55575132  29.5561 4.464903842
Bottom inside corner 3.769911184 278.8 1051.051238 293033.1 4.464903842
Top outside cornder 3.769911184 12 4.523893421 5.428672 4.464903842
Bottom outside cornder 3.769911184 277.2 1045.01938 289679.4 4.464903842
Bottom outside cornder 3.769911184 278.8  1051.051238 293033.1 4.464903842
Sum 679.8732933 102814.2054 19335244 3389905.53

Check Shear
dy/t

ky

sqrt(Ek,/f,)
1.45*sqrt(Ek,/f,)
Vy

oV,

1512255393 mm
1148322553 mm"
75934.43266 mm’
17.84459167 kNm
16.06013251 kNm

52.01682069 mm
534c334
67.40582082
134.8116416
40.05544874 kN
36 kN

3rd iteration with new N.A location

Check web effective width
Strength

i

)

w

k
fer
A

A

P_strength
d_eftective strength
dey

dey

ey +dex

Depth of compression block

Recompute properties by parts

230.027295
195.1389851
0.848329696

4
24.72101431

below top fibre

3.05039825 web may be subject to local buckling

2.182840146
0.304182665
83.2243772
38.67896351
44.54541368
83.2243772

98.22684414 Web is not fully effective for this iteration

Represnet the ineffective portion of the web as an element with a negative length

dneg

-15.0024669 mm

Its centroidal location below the top fiber:

Y (6/2+47_megtdertb_negrz)

46.98019699 mm

Element L(mm) y from top Ly(mm2) Ly2(mm3) Ix about own axis (mm3)
Top flange 43.6 0.8 34.88 27.904 -

Additional top plate 42 24 100.8 241.92 -

Additional bottom plate 42 277.6 11659.2 3236594 -

Bottom flange 43.6 279.2 12173.12 3398735 -

Web e 2736 140 38304 5362560 1706738.688
Additional web g top corner 23 16.3 3749 6110.87 1013.916667
Web_igh: 2736 140 38304 5362560 1706738.688
Additional Web juf botiom corer 23 2637 60651 1599367 1013.916667
Negative web element -52.71614548 63.32073 -3338.02 -211366 -12208.14552
Negative web element . -52.71614548 63.32073 -3338.02 -211366 -12208.14552
Top inside corner 3.769911184 1.2 4523893 5.428672 4.464903842
Top inside corner 3.769911184 2.8 10.55575 29.5561 4.464903842
Bottom inside corner 3.769911184 278.8 1051.051 293033.1 4.464903842
Top outside cornder 3.769911184 1.2 4.523893 5.428672 4.464903842
Bottom outside cornder 3.769911184 277.2 1045.019 289679.4 4.464903842
Bottom outside cornder 3.769911184 278.8_1051.051 293033.1 4.464903842
Sum 681.5871761 103506.7 19419250 3391115.708

1518612437 mm
11346741.42 mm"
74717.82225 mm’
17.55868823 kNm
15.80281941 kNm

3rd iteration with new N.A location

06
Serviceability

I

f,

1]

> o

A

P_strength
d_effective strength
dey

dey

ey +dez

Depth of compression block

Recompute properties by parts

225.1801903
160.5440697
0.712958229

4
24.72101431

below top fibre

assumed that fully laterally braced Msx

3.018088343 web may be subject to local buckling

2.182840146
0.307183247
84.04533632
36.74849204
47.29684428
84.04533632

136.8 Web is not fully effective for this iteration

Represnet the ineffective portion of the web as an element with a negative length

dneg

-52.75466368 mm

Its centroidal location below the top fiber:

¥ (6/2+47_megtdertb_negrz)

46.15622654 mm

Element L(mm) y from top fiber(mm) Ly(mm2) Ly2(mm3) Ix_about own axis (mm3) Element L(mm) y from top Ly(mm2) _Ly2(mm3) Ix about own axis (mm3)
Top flange 436 08 3488  27.904 - Top flange 436 08 3488  27.904 -

Additional top plate 42 24 1008  241.92 - Additional top plate 42 24 1008 24192 -

Additional bottom plate 42 2776 11659.2 3236594 - Additional bottom plate 42 277.6 11659.2 3236594 -

Bottom flange 436 279.2 12173.12 3398735 - Bottom flange 436  279.2 1217312 3398735 -

Web o 2736 140 38304 5362560 1706738.688 Web o 2736 140 38304 5362560 1706738.688
Additional web _igh top corner 23 16.3 3749 6110.87 1013.916667 Additional web g top corner 23 163 3749 6110.87 1013.916667
Web g 2736 140 38304 5362560 1706738.688 Web g 2736 140 38304 5362560 1706738.688
Additional Web e sotom comer 23 263.7 6065.1 1599367 1013.916667 Additional Web i botsom corer 23 2637 60651 1599367 1013.916667
Negative web element -15.0024669 46.98019699 -704.8188524 -33112.5 -281.3887885 Negative web element ;. -52.75466368 46.15623 -2434.96 -112388 -12234.92552
Negative web element _y,  -15.0024669 46.98019699 -704.8188524 -33112.5 -281.3887885 Negative web element _q -52.75466368 46.15623 -2434.96 -112388 -12234.92552
Top inside corner 3769911184 12 4523893421 5.428672 4.464903842 Top inside corner 3769911184 12 4523893 5.428672 4.464903842
Top inside corner 3.769911184 2.8 1055575132  29.5561 4.464903842 Top inside corner 3.769911184 2.8 1055575 29.5561 4.464903842
Bottom inside corner 3769911184 2788  1051.051238 293033.1 4.464903842 Bottom inside corner 3769911184  278.8 1051.051 293033.1 4.464903842
Top outside cornder 3769911184 12 4523893421 5.428672 4.464903842 Top outside cornder 3.769911184 12 4523893 5.428672 4.464903842
Bottom outside cornder 3769911184 277.2  1045.01938 289679.4 4.464903842 Bottom outside cornder 3769911184  277.2 1045.019 289679.4 4.464903842
Bottom outside cornder 3.769911184 2788  1051.051238 293033.1 4.464903842 Bottom outside cornder 3.769911184  278.8 1051.051 293033.1 4.464903842
Sum 757.0145332 108773.0877 19775757 3414969.221 Sum 681.5101397 105312.8 19617206 3391062.148

143.6869213 mm
12098330.58 mm"

84199.247 mm’
19.78682304 kNm
17.80814074 kNm

below top fibre

154.5286076 mm
10775080.89 mm"
69728.71273 mm’
16.38624749 kNm
14.74762274 kNm

below top fibre

assumed that fully laterally braced Msx



2"x11" 16 Gauge double beam

Given:

Fy 235 Mpa

E 199950 Mpa

k 4 €2.2.1.2(5)
v 0.3

t 1.6 mm

b sctgal 50 mm

dsctual 280 mm

d_actuatincluding track 283.2 mm

T_inside (1¢_conservative) 1.6 mm assumed
T me 24 mm

b 43.6 mm

d 273.6 mm

Effective width for capacity

Check compression flange effective width

for 973.4765484 Mpa

A 0.491327626

b 43.6 mm €2212

_effective

Check web effective width

Strength

i 229.6285714 Mpa
) 229.6285714 Mpa
w 1

k 4

for 24.72101431 Mpa
A 3.047753362 web may be subject to local buckling
A 2.182840146
P_strength 0.304426104
d_effectve_strength 83.290982

ey 41.645491

dez 41.645491

dey +dey 83.290982

Depth of compression block

136.8 Web is not fully effective

Recompute properties by parts

Represnet the ineffective portion of the web as an element with a negative length
d neg -53.509018 mm

Its centroidal location below the top fiber:

220088 comps 4 of 53

1
Check web effective width

Serviceability

f 229.6285714 Mpa Assuming the netural axis is at the section centreline
f, 229.6285714 Mpa By symmetry

w 1

k 4 €2.2.3.2(4)

for 24.72101431 Mpa

A 3.047753362 web may be subject to local buckling

A 2.182840146

[Y— 0395944454

d ettt ser 108.3304027 mm €22128&c2213

doy 54.16520133 mm

dey 54.16520133 mm

s +do 108.3304027 mm €2.23.2(3)

Depth of compression block

136.8 mm

Web is not fully effective for this iteration

Recompute properties by parts

Represnet the ineffective portion of the web as an element with a negative length
dneg -28.46959734 mm

Its centroidal location below the top fiber:

Y (/241 mestdertb ncgra) 71.6 mm ¥ (/241 meqtderth negra) 68.4 mm

Element [T y from top fiber(mm [T Ly o) 1, about oWn axis () Element Limm) Y from top Wmm') LY (mm ) I, about OWN axis (e )
‘Additional top plate 52 0.8 416 33.28 - ‘Additional top plate_.c. 52 038 416 33.28-

Additional bottom plate e 52 2824 14684.8 414698752 - Additional bottom plate qc 52 2824 146848 4146987.52-

Top flange 436 24 104.64 251.136 - Top flange 436 24 10864  251136-

Bottom flange 436 280.8 12242.88  3437800.704 - Bottom flange 436 2808 1224288 34378007 -

Additional top plate 2 4 168 672 Additional top plate 2 4 168 672 -

Additional bottom plate 22 279.2 117264 3274010.88 - Additional bottom plate 42 2792 117264 3274010.88 -

Web_ g 2736 1416 3874176  5485833.216 1706738.688 Web e 2736 1416 3874176 548583322 1706738.688
Web 2736 1416 3874176  5485833.216 1706738.688 Web 2736 1416 3874176 548583322 1706738.688
Additional web_igh ep comer 23 17.9 4117 7369.43 1013.916667 Additional Web_ gt op corner 23 179 4117 7369.43 1013.916667
Additional Web s op comer 457 27.65 1263.605  34938.67825 7953.666083 Additional Web e top comer 457 2765 1263.605 34938.6783 7953.666083
Additional Web i posiom cornerin 23 2653 61019 161883407 1013.916667 Additional Web et bottom corner in 23 2653 61019 1618834.07 1013.916667
Additional Web i soriom cornerout 457 25715 11751755  3021963.798 7953.6660 web i ot 457 25715 1175176 30219638 7953.666083
Negative web element -53.509018 716 -3831.245689 -274317.1913 -12767.31861 Negative web element i, -28.46959734 684 -1947.32 -133196.719 -1922.926693
Negative web element g~ -53.509018 716 -3831.245689 -274317.1913 -12767.31861 Negative web element g -28.46959734 684 -1947.32 -133196.719 -1922.926693
Top inside corner 3.769911184 44 1658760921 72.98548053 4464903842 Top inside corner 3769911184 44 1658761 72.9854805 4464903842
Bottom inside corner 3.769911184 2788 1051051238  293033.0852 4464903842 Bottom inside corner 3769911184 2788 1051051 293033.085 4.464903842
Top outside cornder 3.769911184 44 1658760921 72.98548053 4464903842 Top outside cornder 3.769911184 44 1658761 72.9854805 4464903842
Bottom outside cornder 3.769911184 2788 1051.051238 _ 293033.0852 4464903842 Bottom outside cornder 3769911184 2788 1051.051 293033.085 4464903842
Sum 367.8616087 1304535863 26552105.69 3405895.764 Sum 917.9404501 1342214 26834346.6 3427584.548
Yoar 150.3161161 mm below top fibre Ybar 146.2202006 mm below top fibre

I, 16557960.04 mm* I 17017673.22 mm*

z, 110154.2568 mm’ z, 116383.8727 mm’



Check web effective width

Strength

i 229.9972097

[ 197.7413567

w 0859755459

k 4

far 24.72101431

A 3050198763 web may be subject to local buckling
A 2182840146

Pstrengtn 0304201013

83.22939708

| etectve_strength

dey 38.88779786
de 44.34159922
der + de 83.22939708

Depth of compression block

Recompute properties by parts

136.8 Web is not fully effective for this iteration

Represnet the ineffective portion of the web as an element with a negative length

e -53.5706029
Its centroidal location below the top fiber:
Y (t/2+_eqtdertb negra) 68.87309932

Element L(mm)

Additional top plate_yqc 52
Additional bottom plate e 52
Top flange 436
Bottom flange 436
Additional top plate a2
Additional bottom plate 22
Web o 2736
Web_gn 2736
Additional web_ght op corer 23
Additional web et top corner 457
Additional web e bottom comer in 23
Additional web et sottom corner ou 457
Negative web element -53.5706029
Negative web element g -53.5706029

3.769911184
3.769911184
3.769911184
3.769911184

Top inside corner
Bottom inside corner
Top outside cornder
Bottom outside cornder

Sum 867.7384389
Yeor 150.6639846
I 16481561.48
. 1093928421
M, 257073179
oM, 23.13658611
2¢Mn 46.27317222
Check Shear

di/t 52.01837318
ke 534
sqrt(Ek,/f,) 67.40582082
1.45*sqrt(Ek,/f,) 134.8116416
vy 40.05664423
v, 36
20V, 72
3rd iteration with new N.A location

Check web effective width

Strength

f1 2300087607
1 196.7421989
w 0855368284
k 4
for 24.72101431
A 3.050275356
A 2182840146
P_strength 0304193968

83.22746963

d etective_strength

dey 38.80734813
dey 44.4201215
et +dez 83.22746963

Depth of compression block 68.4

Recompute properties by parts

mm

mm

y from top fiber(mm)

2792

1416

1416

17.9

27.65

2653
257.15
68.87309932
68.87309932
a4

2788

a4

2788

mm
mm*
mm®
kNm
kNm
kNm

mm
€334

ki
kN
kN

E

Ly(mmz2)
41.6

14684.8
104.64
12242.88
168

11726.4
38741.76
38741.76
4117
1263.605
6101.9
11751.755
-3689.573455
-3689.573455
16.58760921
1051.051238
16.58760921
1051.051238

Ly2(mm3)
3328 -
4146987.52 -
251.136 -
3437800.704 -
672 -
3274010.88 -
5485833.216
5485833.216
7369.43
34938.67825
1618834.07
3021963.798
-254112.359
-254112.359
72.98548053
293033.0852
72.98548053
293033.0852

Ix about own axis (mm3)

1706738.688
1706738.688
1013.916667
7953.666083
1013.916667
7953.666083
-12811.45208
-12811.45208
4.464903842
4.464903842
4.464903842
4.464903842

130736.9308

2659251535

Based on half section

Full section

web may be subject to local buckling

web is fully effective

Represnet the ineffective portion of the web as an element with a negative length

3405807.497

2nd iteration with new N.A location

Serviceability

1 224.9637666
£, 176.5900099
w 0784970898
k 4
for 24.72101431
A

A 2182840146
P_strengtn 0307319352
_effective_strength 84.08257463
e 37.96003157
de2 46.12254306
der + dea 84.08257463

Depth of compression block

Recompute properties by parts

3016637631 web may be subject to local buckling

Represnet the ineffective portion of the web as an element with a negative length

d
Its centroidal location below the top fiber:
¥ (/240 meatderth_negs2)

| nee -52.71742537 mm

64.31874425 mm

220088 comps 5 of 53

136.8 Web is not fully effective for this iteration

Element L(mm) yfrom top Ly(mm2) Ly2(mm3)  Ix about own axis (mm3)
Additional top plate_yqcc 52 08 416 3328 -

Additional bottom plate e 52 2824 14684.8 414698752 -

Top flange 436 24 10464 251136 -

Bottom flange 436  280.8 12242.88  3437800.7 -

Additional top plate a2 4 168 672 -

Additional bottom plate 42 2792 117264 3274010.88 -

Web ¢ 2736 1416 3874176 5485833.22 1706738.688
Web g 2736 1416 3874176 548583322 1706738.688
Additional web_ight op corer 2 179 4117 736943 1013.916667
Additional web et top corner 457 27.65 1263.605 34938.6783 7953.666083
Additional web e bottom comer in 23 2653 61019 1618834.07 1013.916667
Additional Web e sottom corer out 457 257.15 1175176 30219638 7953.666083
Negative web element 5271742537 64.31874 -3390.72 -218086.762 -12209.03474
Negative web element y,  -52.71742537 6431874 -3390.72 -218086.762 -12209.03474
Top inside corner 3769911184 4.4 1658761 72.9854805 4464903842
Bottom inside corner 3769911184 2788 1051.051 293033.085 4464903842
Top outside cornder 3.769911184 4.4 1658761 72.9854805 4464903842
Bottom outside cornder 3769911184  278.8_1051.051 293033.085 4464903842
Sum 869.444794 1313346 266645665 3407012332
Voar 1510557558 mm

I 16372360.79 mm’*

z. 108386.2094 mm®

3rd iteration with new N.A location

Serviceability

f1 225136202
f2 163.7752826
w 0727449789
k 4
for 24.72101431
A

A 2182840146
P_strength 0.307210895

84.05290093

d efective_strength

dey 36.98615789
dey 47.06674304
et +dez 84.05290093

Depth of compression block

Recompute properties by parts

3.017793541 web may be subject to local buckling

Represnet the ineffective portion of the web as an element with a negative length

136.8 Web is not fully effective for this iteration

dneg 0 mm dneg -52.74709907 mm

Its centroidal location below the top fiber: Its centroidal location below the top fiber:

Y (/247 et derth_negss) 38.80734813 mm Y (/247 et derth_negsz) 1300597074 mm

Element L(mm) y from top fiber(mm) Ly(mm2) Ly2(mm3) Ix about own axis (mm3) Element L(mm) yfromtop Ly(mm2) Ly2(mm3) I about own axis (mm3)
Additional top plate e 52 08 33.28 - Additional top plate e 52 08 416 33.28 -

Additional bottom plate e 52 2824 146848  4146987.52 - Additional bottom plate e 52 2824 14684.8 4146987.52 -

Top flange 236 24 104.64 251.136 - Top flange 236 24 10464 251136 -

Bottom flange 236 280.8 12242.88  3437800.704 - Bottom flange 436 280.8 1224288 34378007 -

Additional top plate 22 4 168 672 - Additional top plate 22 4 168 672 -

Additional bottom plate 22 279.2 117264 327401088 - Additional bottom plate 42 2792 117264 3274010.88 -

Web _jer 2736 1416 3874176 5485833216 1706738.688 Web _jer 2736 1416 3874176 5485833.22 1706738.688
Web g 2736 1416 3874176 5485833216 1706738.688 Web_gn 2736 1416 3874176 5485833.22 1706738.688
Additional web _ight top comer 23 16.3 3749 6110.87 1013.916667 Additional web gt top corner 23 17.9 4117 7369.43 1013.916667
Additional Web e top corner 457 27.65 1263.605 3493867825 7953.666083 Additional Web et top comer 457 27.65 1263.605 349386783 7953.666083
Additional Web i bottom cornerin 23 266.9 61387  1638419.03 1013.916667 Additional Web e pottom carnerin 23 2653 61019 1618834.07 1013.916667
Additional Web e sottom corner au 257 25555  11678.635 2984475174 7953.666083 Additional Web et bottom comer out 457 257.15 1175176  3021963.8 7953.666083
Negative web element ¢ 0 38.80734813 o o 0 Negative web element ¢ -52.74709907 130.0597 -6860.27 -892245.005 -12229.6631
Negative web element g 0 38.80734813 o o 0 Negative web element g -52.74709907 130.0597 -6860.27 -892245.005 -12229.6631
Top inside corner 3769911184 44 1658760921  72.98548053 4464903842 Top inside corner 3769911184 4.4 1658761 72.9854805 4464903842
Bottom inside corner 3769911184 2788 1051.051238  293033.0852 4464903842 Bottom inside corner 3769911184  278.8 1051051 293033.085 4464903842
Top outside cornder 3769911184 44 1658760921 72.98548053 4464903842 Top outside cornder 3769911184 44 1658761 72.9854805 4464903842
Bottom outside cornder 3769911184 2788 1051.051238 293033.0852 4.464903842 Bottom outside cornder 3769911184  278.8_1051.051 293033085 4.464903842
Sum 974.8796447 138042.9577 2708157785 3431430.401 Sum 869.3854466 1243955 25316250.1 3406971.075
Yeor 1416 mm Yeor 1430844439 mm

I 17545800.7 mm" I 17478648.72 mm*

z, 1239110219 mm* z. 1221561775 mm*

M, 29.11909014 kNm

oM, 26.20718113 kNm Based on half section

Check Shear

di/t 5201716852 mm

ke 5.34 c33.4

sqrt(Ek,/f,) 766.9574506

1.45*sqrt(Ek,/f,) 1533.914901

vy 40.05571658 kN additional plate ingonored for shear calculation

v, 36 kN



Member

FF-EVOLUTION -2X6 JOIST-12"-16GA-PC
FF-EVOLUTION -2X6 JOIST-14™-16GA-PC
FF-EVOLUTION -2X6 JOIST-16"-16GA-PC
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC

Strength(manual calculatoin)

Member

FF-EVOLUTION -2X6 JOIST-12"-16GA-PC
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC
FF-EVOLUTION -2X6 JOIST-16™-16GA-PC
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC
FF-EVOLUTION -2X6 JOIST-20™-16GA-PC

Serviceability(manual calculation
Member

FF-EVOLUTION -2X6 JOIST-12"-16GA-PC
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC
FF-EVOLUTION -2X6 JOIST-16™-16GA-PC
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC
FF-EVOLUTION -2X6 JOIST-20™-16GA-PC

Depthinm Widthin

50
150 50
150 50
150 50
150 50

Depthn Width

50
150 50
150 50
150 50
150 50

Depthinm  Widthin

150 50
150 50
150 50
150 50
150 50

Gauge thickness

Gauge thickness )

Gauge thickness

26

2
16
12
09

—
2631000.0
2075000.0
1688000.0
1287000.0

976800.0

]

842845.2

lettamm )

2637580.4
2078127.1
1689229.4
1286225.0

882263.2

Space Gass.

Cotnm) Zoxom')
75. 35085.0
75.0 27670.0
75.0 22500.0
75.0 17160.0
75.0 13020.0

Cotmm) Lot
75.0 35167.7
75.0 27708.4
75.0 22523.1
69.1 16069.9
618 10156.4

Catrm) Zetaom)
75.0 35167.7
75.0 27708.4
75.0 22523.1
75.0 17142.9
68.2 11030.7

A
995.6
773.7

623
470.5
3547

Adtinn’)
995.6
773.7
623.2
442.0
299.6

Action)

995.6
773.7
6232
4703
3226

4
[
2631357.0
2078127.1
1689229.4
12872559
977022.0

Fiom)

518
520
523
525

Tinm)

Manual Calculation

[ Zuom)
35167.8
75.0 27708.4
75.0 225231
75.0 171634
75.0 13027.0
PM(KN.m) @V, (kN)
74 50
5.8 50
4.7 33
34 19
21 11

2
A’y
99

773.7
6232
4705
354.6

Reduction

Tl

Self weight (ke/m)
514 7.814989
518 6073545
520 4891869
523 3693582
525 278361
single span
400 00 900
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
Double span
300 4590 600
1 1 1
1 1 1
1 097 096
09 094 093
094 092 09

Strength
Serviceability
Vibration

f, 234 MPa
E 199950 Mpa
DL 0.4 kPa WLs -0.763914321
L 0.25 kPa 0.9DL+1.5WLs -0.785871482
Wiong term 0.4
1.2DL+1.5LL 0.855 kPa
DL+WLL 0.5 kPa /300
Min fundamental frequency required 0Hz
mode (single span) 0
mode (double equal span) o
Spacing (mm) 400 600 900 400 600 900
Maximum recommended span(mm)
Joist sections. Single span Equal double span
FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 7859 7094 6347 10535 9510 8508
FF-EVOLUTION -2X6 JOIST-14'-16GA-PC 7417 6656 5928 9942 8922 7946
FF-EVOLUTION -2X6 JOIST-16"-16GA-PC 7030 6281 5575 9423 8420 7474
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 6526 5803 5133 8748 7779 6880
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 5831 5165 4555 7816 6923 6106
Maximur recommended span(mm) |
Spacing (mm) 400 600 900] 400 600 900
[Joist sections Single span Equal double span
FF-EVOLUTION -2X6 JOIST-12'-16GA-PC 7859 7094 6347 10535 951 8285
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 7417 6656 5928 9942 8922 7444
|FF-EVOLUTION -2X6 JOIST-16'-16GA-PC 7030 6281 5575 9423 8024 6632
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 6526 5803 5133 7942 6758 5562
FF-EVOLUTION -2X6 JOIST-20'-16GA-PC 5831 5165 4555 6546 5368 4380
Single span
Joist sections 400 600
M* v* 1BM) 4V /B Result M* v+ (M*/@M,)""+(v*/BV,)**  Result
FF-EVOLUTION -2X6 JOIST-12'-16GA-PC 336 171 0.34 ok 323 215 0.32 ok
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 2.85 154 0.37 ok 2.84 1.95 0.38 ok
FF-EVOLUTION -2X6 JOIST-16-16GA-PC 248 141 041 ok 253 180 043 ok
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 2.06 126 0.52 ok 2.16 162 0.56 ok
FF-EVOLUTION -2X6 JOIST-20'-16GA-PC 1.60 109 0.70 ok 171 141 0.79 ok
Joist sections aual double span
600
M* v+ 1BM) 4V /B Result M* v+ (M*/@M,)""+(v*/BV,)**  Result
FF-EVOLUTION -2X6 JOIST-1216GA-PC 605 230 0.76 ok 686 289 091 ok
513 2.06 0.85 ok 5.83 261 1.01 not ok & rt
445 1.89 0.93 ok 460 229 0.98 ok
3.05 153 0.89 ok 318 188 0.96 ok
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 2,01 123 0.96 ok 197 147 0.95 ok
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v* (M¥/BM)"“HV*/BV,)"  Result
274 0.48 ok
2.50 0.54 ok
231 0.61 ok
2.09 0.77 ok
183 1.04 not ok & reduce span
v* (M¥/BM)"“HV*/BV,)"  Result
3.58 1.01 not ok & reduce span
314 1.02 not ok & reduce span
275 0.98 ok
226 0.95 ok
176 0.94 ok
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Load case 1
B 1wd

(@°EASE

Viewpoint (0,0), Loads

-O0LBENMEM -0.16kN/m -0.16kN/m -006ENMM -0.16kN/m -0.16kN/m -0.16kN/m -0.16kN/m
YYVYVYY Y Y Y Y YYVYYVYY A 4 A 4 A 4 Y A 4 A 4 A 4 ) 4
-O@2K¥NMHM -0 24KN/m -0.24kN/m -O22W¥NMM -0.24kN/m -0.24kN/m_-0.24kN/m -0.24kN/m
yvvvy v v v ¥ tvyvyey L] L] L]
—O@BBENMM -0.36kN/m -0.36kN/m -0B8ENMM -0.36kN/m -0.36kN/m -0.36kN/m -0.36kN/m
-OOL6ENMHM -0.16kN/m -0.16kN/m -OOL6ENMEM -0.16kN/m -0.16kN/m -0.16kN/m -0.16kN/m
YYVYVY Y A4 A4 Y YYVYVY Y A 4 Y Y Y A 4 Y Y
-022¥NMHmM -0.24kN/m -0.24kN/m -022¥NMHmM -0.24kN/m -0.24kN/m -0.24kN/m -0.24kN/m
YVVVy v v v ¥ YVVVY v v v
-O(BBENFHmM -0.36kN/m -0.36kN/m -O(BBENFHmM -0.36kN/m -0.36kN/m_ -0.36kN/m -0.36kN/m
-0.16kN/m -0.16kN/m -0.16kN/m -0.16kN/m -0.16kN/m -0.16kN/m
Y Y Y Y Y Y Y A 4 Y Y Y Y A 4 Y
-0.24kN/m -0.24kN/m -0.24kN/m -0.24kN/m -0.24kN/m -0.24kN/m
¥ v v v ¥ 3 v v v
-0.36kN/m -0.36kN/m -0.36kN/m -0.36kN/m -0.36kN/m -0.36kN/m
) Materials: Sections:

[0 1 STEEL [ 1 Section 1
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(@5EASE
W2
-1.1kN 1.1kN
_-0.1kN/m _ _ _ 0.1kN/m_
; J ) & ¥ ¥ ¥ ) 4
-1.1kN 1.1kN
-0.15kN/m -0.15kN/m
; , Y \ i Y Y Y
1»1 1kN
0, 1KNJ/m _ -0.1kN/ _0.1kN/m ; I _0.1kN/m _ -0.1kN/m
-00LSENINM -0.15kN/m -0.15kN/m -O0LSENIM -0.15kN/m -0.15kN/m  -0.15kN/m -0.15kN/m
YYVVvYy Y Y ) Y YYVvVvYy v Y v Y Y ) 4 v Y
_O@2EMNmM -0.22kN/m  -0.22kN/m _0R2ENIm -0.22kN/m _0.22kN/m  -0.22kN/m -0.22kN/m
YyVvVYYy 2 v v Y YVvVYy v v v Y v v b 4
_-0.1kN/m N 0.1kN/m _ _-0.1kN/m _ _ _ _0.1kN/m_-0.1kN/m _ _ _ 0.1kN/m_
) 4 A4 i i A4 ) 4 ) ¢ A4 Y b 4 ) 4 A4 Y X b 4
-0.15kN/m -0.15kN/m -0.15kN/m _0.15kN/m -0.15kN/m -0.15kN/m
Y \ i \ 4 ) A Y Y v Y Y Y Y Y Y
0.22kN/m  -0.22kN/m -0.22kN/m 0.22kN/m  -0.22kN/m -0.22kN/m
Y v v v 4 1 v v v Y v v 4

L.

Viewpoint (0,0), Loads

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 3 (_‘/Sgﬁgg

W 3wls

0 31kN/m
K 'y

0 31kN/m
'y r

Y

Materials: Sections:
Viewpoint (0,0), Loads [0 1 STEEL W 1 Section 1
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Designer: Date: Tuesday, July 26, 2022 1:55 PM, Page: 1

Load case 4
W 4 (Sw) 1.2dI+1.51

-4.23kNm -4.23kNm -4.23kNm -4.23kNm 7 _
056kNm  -2-54kNm -2 54kNm
0.15kN
m 3.25kNm
-4.47KNm -4 47kNm -4.47kNm -4 47kNm PR e
_0.64kNm
0.2kNm :
3.48kNm
-4 .81kNm -4 .81kNm -4.81kNm -4 81kNm
0 78KkN2-5TKNm -2 57kNm
0.25kNm :
3.54kNm
-4.19kNm -4.19kNm
_0.97kNm -0.97kNm -0.97kNm -0.97kNm
2.01kNm 2kNm 2.59kNm
-4.39kNm -4.39kNm
-1.38kNm -1.38kNm -1.38kNm -1.38kNm
s . —— ' .
2.16kNm 1.97kNm 2.79kNm
2kNm -2kNm —2kNm -2kNm e P
e e
2.29kNm 1.68kNm 2.85kNm
-4.43kNm -4.43kNm
2.47kNm 2.49kNm 2.49kNm
-4.73kNm -4.73kNm
2.81kNm 2.66kNm 2.66kNm

-4 74kNm -4 74kNm

I 3.21kNm 2 66kNm 2.66kNm
7 Materials:

Viewpoint (0,0), Moments [0 1 STEEL

(@°EASE

Sections:
B 1 Section1
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Load case 4
W 4 (Sw) 1.2dI+1.51

(@°EASE

I -2.31kN

Viewpoint (0,0), Shears

1.48kN 1.36kN 2 1EHIN
. ——
| — —— e ==
-1.65k0N T — -1.65K0kN -1kN 1.61kN
g 1.63kN 2.65kN
[
L == e . —
1 55N -0.37kN -1.65KMN -1.19kN -1.99kN
2.23kN 1.99kN 3.18kN
EE—
=— — BTy ]
-1.655bkN -0.5kN -1.65kbkN -1.32kN _2 42kN
1.54kN 1.54kN 2.33kN
I j .
—t e | —
-0.88kN -1.27kN -0.88kN 2 22kN -1.44kN
2 01kN 1.96kN 2.86kN
P |
—————mf ] R — ————
-1.26kN -1.57kN -1.26kN _2 69KN -1.79kN
2.66kN 2 47kN 3.43kN
e
—f ——y! = B || Ea—
-1.82kN -1.95kN -1.82kN -3 13KN 2.17kN
1.4kN 1.41kN 2.35kN
—
— ——] —
-1.4kN _2.35kN -1.41kN
1.79kN 1.74kN 2.91kN
e e
s — ] ——
-1.79kN 2 91kN -1.74kN
2.31kN 2.1kN 3.5kN
e
| ] |
BN -2.1kN

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Designer:
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Load case 5
Hl 5 (sw) di+0.4ll

(@°EASE

— =
Y:-9.27mm Y:-6.58mm
y: -6.58mm
e =
Y: -10.46mm Y:-5.55mm
y: -5.55mm
— F
Y:-12.64mm Y:-4.4mm
y: -4 .4mm
.\.
Y. 1Z20/mm
Y:-17.86mm
y: -17.86mm
-—
Y: 8.9mm —
Y:-14.77mm
y: -14.77mm
Y- 1 ——
S Y:-11.7mm

y:-11.7mm

" Y:-23.34mm
y: -23.34mm

Y:-20.87mm
y: -20.87mm

L.

" Y:-18.54mm
y: -18.54mm

HE—— -
Y:-11.42mm Y:-3.71mm -
y: -3.71mm Y: -40.43mm
y: -40.43mm
e — . 2
Y: -13.96mm Y,2266:m =
y: £64mm Y:-32.25mm
y: -32.25mm
Y: 2.58mm -
Y:-18.02mm y: 2.58mm Y:-22.73mm
y: -22.73mm
\4
) ¢ IU,LDIIIIR\ = -_/‘
¥: =20 48w Y: -33 6mm
y: -23.48mm y: -33.6mm
e
Y:9.48mm =
¥ =1850mwn Y: -26.95mm
y: -16.33mm y: -26.95mm
Y: 1Y 4ma3mm TS ——
¥ 1. 2000 Y: -8.66mm Y--19.1mm
y: -8.66mm y: -19.1mm
Y:-31.34mm Y:-31.34mm
y: -31.34mm y: -31.34mm
Y- 24 57mm Y 24 57mm
y: -24 57mm y: -24 57mm
Y- -16.76mm Y -16.76mm
y: -16.76mm y: -16.76mm

Materials: Sections:
[0 1 STEEL [ 1 Section 1

Viewpoint (0,0), Displacements
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SPACE GASS 14.00 - TINGMORE STRUCTURES
Path: E:\220088 Fortress Evolution\Engineering\Structural\roof 150x50x.16
1
(_‘/SPACE
GASS

Date: Tuesday, July 26, 2022 1:58 PM, Page:

Designer:
Load case 6
B 6 (SW) 0.8dI+wls
—
42mm Y: 10 24mm - -
8.42mm v
Y mm (- 6.28mm L =
5mm Y S5 tmm Y: -17.84mm
y: -17.84mm
Y: 4 96mm Y: 5.54mm *,_v, -
y: 5.54mm y: 0 .
Y:-15.76mm Y ) 54mm
4mm

Y. 10.24mm
y:-15.76mm

Y: 8.42mm

-2
8.42mm
mm — -
’ Y:-17.84mm
y -17.84mm
o -
Y:4.96mm Y:5.54mm Ty —
y: 5.54mm . !
Y T352mm
3.52mm
37 7mm - =
13.77mm Y
imm
3mm
Sections:

Materials:
[ 1 STEEL

B 1 Section1

J.a31mm
13.31Tmm

Viewpoint (0,0), Displacements
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4 24 wra
€ 199950 M
o s ws “ozsata1
w 025400 090U 5WLs 0785871482
Space Gass ManualCalculation Vorgin 04
Member Dy Widthory GBS HENESS iy b ’) Cotom Zoio) A Lo’ Commt Zane) Aewd  fem Sfweghtigml  Svengh  120Ls15L 0855 ko
FEVOLUTION BEAM 21118 s a1 amosssz 00 eoms a3 L 1 Serviceabity  DLWLL 05 kea 00
F-EVOLUTION BEAM 2111.12' w o w0 26 eI 00 w4 1615 518 1312159 Vibration  Min fundamental fequency required o
FEVOLUTION BEAM 201116 s 16 400 e w2  s20 8157 mode sngl spa) o
F-EVOLUTION BEAM 2111.20° w o w0 09 U005 100 300 SBT 523 4621075 mode (double cqual span) o
Spacing mm) 2000 2500 3000 3500 ao00 as00 5000 200 2500 3000 3500 a0 asoo 5000
Strengthimanual colclatoin Jast sections Sigle span
Depthmny Widkhinn Gauge thicknessinm birminn | Cotam Zototan’) Actee’ o PN DY) FF-EVOLUTION -246 JOIST-12-16GAPC. o588 5004 as0 8159 7838 7562 B2 1285345 1206984 11447.99 1093725 1050635 10137.26 981466
FF-EVOLUTION BEAM 2X11.8 w o w0 41 200853 1400 BT 25955 sia 460 264 FF-EVOLUTION 26 JOIT-14-16GA-PC. 8520 o1 7501 701 e85 oo 6130 0S5 1068556 101091 563988 Qw17 w52 s1984
FEVOLUTION BEAM 20112 s 25 nseoaazs 1400 ssrsso 15385 sis s 12 £F.EVOLUTION 26 JOIST-16-1 7989 7as4 7039 &3 e 6uss so78 w0973 99253 au3s 56 898509 0990 229051 01275
F-EVOLUTION BEAM 2111.16' s 16 1455 100 759344 1087, 20 61 3 FF-EVOLUTION 26 JOIT-18-16GA PC. 5409 503 s a0 a5 a2 o 75038 675055 636515 605497 579759 557906 539014
FEVOLUTION BEAM 201120 Y 03 awmus 00 177001 4001 523 55 1
Nowimom recommended soonimr]
Member DEpth ) Wickhin) GIUGE tNCKNESS iy lrinm s Cotomt Zeiiom) Actiem’) T Spacing {mm) 2000 2500 3000 3500 4000 4500 000 2500 3000 3500 w00 a0 5000]
it sections Singe span Equal doublespan
FFEVOLUTION BEAM 2X11.8 s 41 2738553 00 1480775 25955 514 Fr-evotuTion e 211 e S 2 =0 G = 7567 752 T Tiaz 050 TR gz
F-EVOLUTION BEAM 2111.12' w o 26 w677 100 94 16715 515 Fr-evoLuTon A 2x11-12 7683 o1 7501 791 a8 e s3] S 8995 a365 70 720 7053
F-EVOLUTION SEAM 2X11.15' PR ] 16 10750809 1400 77178 10904 520 Fr-EvoLUTION -8EAM 2011.16' 7989 752 6535 eo31 sez1 s s 2 s 653 et s s s
FF-EVOLUTION BEAM 2X11.20° s 05 e 00 187345 05 523 re-evouwion seam 201120 382 3306 2882 758 3557 356 31l a0 aars a0s6 758 PR 31l
Reduction
single span Singie span
30 ;00 0 a0 a0 s Seam sections 2000 2500 3000
FFEVOLUTION BEAM 2X11.8 1 oss oms ) 1 1 1 W OIS Resule w /) w0 Resule neove (e v Result
F-EVOLUTION BEAM 2111-12° 05 oss  oms 1 1 1 1 FFEVOLUTION BEAM 2X15° 246 9370231634 038 ok 2614 1072356381 042 0% 2561 200 045 ok
b 21116 051 os  oss  oms  oss  0ss 08 FE-EVOLUTION -BEAM 2X11.12' 1378 7173980632 0.0 ok 1823 9.1es63UE 059 ok 1935 027 054 ok
F-EVOLUTION BEAM 2111.20° 005 055 04s5 1 1 1 1 FF-EVOLUTION BEAM 2X11.16' 102 7221881914 097 0k 1429 7993085021 097 ok 121 870 098 ok
Double span FE-EVOLUTION -BEAM 21120 333 3a26095 063 ok 300 3620491655 058 ok 2n a7 053 ok
2000 0 a0 0 a0 4500 5000
FFEVOLUTION BEAM 2X11.8 1 1 1 1 1 1 1 Singie span
FFEVOLUTION BEAM 201112 ) ) ) Beam sctions 3500 a0 =3 so00
FF-EVOLUTION BEAM 2X11.16' o om0 . OIS Resule oo R Resule n (e e Result n
F-EVOLUTION BEAM 2111.20° 1 1 1 FFEVOLUTION BEAM 2X15° 1320527929 049 0k 2814 1436 052 0 29025 154 055 ok 3028 1650
£F.EVOLUTION 5EAM 201112 1132599738 070 ok 212 23 074 ok 21 B3 075 ok 201 125
(ON BEAM 2X11.16' 5319662926 098 ok 1389 989 038 ok 1573 104 098 ok 1365 1093
FF-EVOLUTION -BEAM 2X1-20 5786130667 129 not ok & reduc 550 618 132 not ok & reduce soan 550 655 135 not o  edoce span 550 %
Beam sections wal double span
2000 2500 3000
W OIS Resule oo () v Resule neove (e e Result
FFEVOLUTION BEAM 2X15° 036 125608527 085 ok 4338 1437504768 094 ok w08 1607522975 1,02 not ok & reduce span
UTION 8EAM 21112 2756 1014550071 103 notokEredue 2756 112701111 1,04 not ok & reduce span 2756 n2sEEl 1,05 not ok & reduce spen
FF-EVOLUTION BEAM 2X11.16' 1461 7.26936059 098 ok 1429 7993085021 097 ok 1429 72090382 099
FF.EVOLUTION -5EAM 21120 550 0515502 120 not o & reduc 550 4509631007 1,23 not ok & reduce span 550 s3esEe12 1.26 not ok & reduce span
Seam sectons sl doublespan
E a0 2500 5000
W G Resu W (MO v /v Resule Mo g rv Resu Mo (M /OM“v /v st
FF.EVOLUTION 8EAM 2011.5' 4598 1725282095 L02notokEredue 4598 1835677595 1,02 not ok & reduce span asss 1939800191 03 not ok & reduce span 4558 2038611617 1,03 not ok & reduce span
FF-EVOLUTION BEAM 2X1-12 2756 1317656192 105 notokBredue 2756 1404225831 105 not ok & reduce span 256 860106 106 not ok  redoce span 256 156300693 106 not ok & reduce span
FF.EVOLUTION BEAM 201116' 1405 9.319662928 96 ok 1389 986012302 58 ok b7 a0 96 ok 136 tsesssssl 96 ok
FF-EVOLUTION -BEAM 2X1-20 550 5788130667 129 not ok & reduc 550 6180731884 132 not ok & reduce span 550 6sisaa 135 not ok & reduce span 550 6asessn 137 not ok & reduce span
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Designer: Date: Tuesday, July 26, 2022 4:05 PM, Page: 1
Load case 1 (_‘/S gﬁg%
B 1wd !D 8kN/rg 43 $.8kN/mg
A ykN/mg

grkr\:m,

1.4kN/m KN/m
%
-1.6kN/m 47 -1.6kN/m
7

1 E-P%\J“r‘w 4'5 -1 ?#.N“m

%

p.3

-2kN/m 49 -2kN/m
Y A 4 A 4

o

%
vy -OyBlIglhym g -0 8kN/rg ¥ Ww-8kN/m ¢ y Oty m ¢ -0 8kN/rg 1™ w-8kN/m ¢ vy -OypEfPaym ¢ -0 8kN/rg i ) Exkr\-‘r’*‘ig
w-TENGaNgm g -TkN/my 9 w 1kN/m w- TENEENm ¢ -TkN/my v w1kN/myg v TENGENGM @ -TkN/my 3 w 1TkN/m g
A # H
- N2 -1 2kNJm 5 -1.2kN/m - N2EAEM 3 -1 2kNym 33 -1.2kN/m
b3 p .8 E-S
oyt 4k/m g -1 gkN/m «-143m 4kNy/m 35 -1.4kN/m
# 7 27 77
J'H‘rpn"n -1.6kN/m GkN/m ARGy -1 6KN/m 1.G6kN/m
A » A 8
Jﬁ;l"ul\“l -1.8KkN/m 8kN/m J-Sigiilging -1.8kKN/m 39 -1.8kN/m
7 77
-Z0dBiim, -2kN/m -2kN/m
p 2 X,
) Materials: Sections:
Viewpoint (0,0), Loads 01 sTEEL B 1 Section 1
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Designer: Date: Tuesday, July 26, 2022 4:12 PM, Page: 1
Load case 2

M2 sro 5kN/rg ¥ ¥ SkN.ﬂi
j;o 63klym 44  -0§3kN/mg

g.o 75kpim 45 -0 ZSkN/mg

E-o 8BKN/m 45 -0.88kN/mg

A,
-TkNgn 47 -3kN/mg
% 5

-1.13%kN/m48-1.13kN/m
3 ]

-1.23kN/ng91.25N/m
#

y -OyshIgichymg -0 5kN/rg ] ¥ .5kN/m §

A

,i%,o 63kym 3 o@amxi
%{) 75kjlim  § -0 @kN‘v‘%,
OGEBghlging -0 BBKN/m g -0 BSKN."i
.—m«%ww g —;kaTi,
HELP—%: 13EN/mig-1.13¢N/mg
.8
-1 QEREgIg/M 25KN/m31 25gN/m
% .8

5101 1kN

-
i-j 1kN 7%7
-

T
:

S e

(@°EASE

P
1.1kN 7&7
s
1.1kN 757
"
“1.1kN 7&7
1.1kN
1 “1.1kN
y -OysBigchym ¢ !L R L 30 4-0.5kN/g 29 .5kN/m &
Ly kN ; lA 1kN
v -OQEERNgm § 1 y 32 J063Kym I  0g3kNimgy
‘L1 1kN ; 1-1 1kN
v, 78fNgm ¢ | 3 3.075kpim 33 -0.35kN/mg

-1.1kN

-0.88kN/m 3P -0.8gkN/m
-1.1kN -1.1kN 7&
- Ygign ¢ | 38 J-TkNgn ¥ - U(N.A'n;&-

- T =,
: l

-4, 13EBINm 40  3-1.13)kN/m38-1.13kN/m

|
; i; 1N ;g
-1 iz‘iﬁ‘ Z’* E* m i

42 -1.28kN/ngd1 25 N/im o

l.i 11997 7

77
) Materials: Sections:
Viewpoint (0,0), Loads [0 1 STEEL W 1 Section 1
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Load case 3

M 3wis ~f=1 02kN/m 43
L}

1 02kN/med
2

x 27ikNim 44
L) 2

1 02kN/m |
x

(@°EASE

Viewpoint (0,0), Loads

%

1 oszsn;g’_
LY

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 4
W 4 (SwW) 1.2dI+1.51

14 49kNm/i
14 3kN !/j,

-

14 oakm

L

13 gszﬂ
47
:S: 13.8kNm j,
48
X 13.6kNm j,
49
X 13.4kNm j,

-8.25kNmy -8.15kNm 1

j;j, 10.69kNm
_8.Z7kNmy -8.77kNm 3

—;&7 10.25kNm

A
-9.0dkNmy-9.01kNm 5 {
i 9 93lkNm 7&,
-8.98kNmy-8 91kNm 7
% 9.82kNm j,
-8.52BNmy-8.52kNm g [
i 9 87k

-7.9kKNmy -7 9kNm 11

s oh oF o

>

l\

9 J3kN

09kMNmy -7 09kNm13 (
§ 10 OBkNm

Viewpoint (0,0), Moments

50 e
11 7éan1 ,é,
51 4
11v2E‘ikNm ,A,
52

10.82kNm

s

ot
A
53 =
10 4ékNm A

54
10.23kNm

55

x 9.95kNm i
56

x 9.7kNm i

1

-B1€5kNm-8.15kNm 15 ]
; 7.72kNm ,é,
STNMLSTINM 17 1
; 6.94kNm ;
b L |

; 6.41TkNm 5

-8.94KkNm ;-8 91TkNm 21

|
; 6.14kNm ;;

-8.52KNm ;-8 52kNm 23
t 6.08kNm i

TIN5 )

; s1knm A

-7.09EdIm -7 09KNm27
i 6.23kNm i

-931PkNm -9.72kNm 29

(@°EASE

| Y
l 10.03kNm ,%7

-9 32kNmy-9.72kNm 31

)
z’_ 9 BSlkNm ’gg

-933kNm -9 5kNm 33

)

L e X

-9 05ikNmy-9.09kNm 35

X 9.75kNm

\
A

\

-8.52BNmy-8 52kNm 37
t 9.87kNm

A

\

-7.82igNm -7 .82kNm 39
t 9.97kNm ,Z:

-7.02kpmy-7.02kNm41

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Path: E:\220088 Fortress Evolution\Eng...\Structural\280x50 single roof beam
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SPACE
Load case 4
B 4 (SW) 1.2dI+1.5]] 7 24KN 507N - " (_‘/ GASS
‘(,S,\ — 1 i

5.47kN 51 €

-5.47k

T

-8k
(o8N 45 e 5.83kN 52
72"; m; t 5 83k3;
9.28kN e n BTN 5 g
9.86kN BABKN 54
ﬁ 9 86k$7 i -6 48kg:
1036kN o B76KN 55
ﬁ -10 36k$7 i -6 76k$
1083kN o 70N 55
;g -10 BBKi i 7 omi
e : o N 4 AL L ) .
SIS 3 _/ﬁﬁ’l'{'”k“\ﬂ | 1.65a29kN ) 9-36kN 31
-6.77K m@; i 6 64ki
6:93kN 10.05kN 6§3kN, 7. 22kN mlo 12kN 55
ﬁ E 2aki i -4 45k¢ ,K; 7.2k
7 42kN 10.76kN 7,42kN, 7 65kN _ﬁ@ﬁhm 79kN 35
779K i -4 GBKi; ,E m
TN LN ( TR, BN 23 168NN 57
-,3, m i 4 geki X m‘
Z9kN 1187kN 7,9kN, 8.26kN Skige Lt o

[ SRR | QRETCAN 3
—% % g ;o

12.26kN euns 12.25kN
-9 4k ; -5.58k 941k
) Materials: Sections:

Viewpoint (0,0), Shears [0 1 STEEL [ 1 Section 1
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Load case 5
Hl 5 (sw) di+0.4ll 43
y: -26.84mm
e 44 sl
,;j, "Y:-21.07mm
y: -21.07mm
s ao sl
,;}, Y -17.09m
y: -17.09mm
-5 s v o8
)}7 Y ‘14,37m;g7
y: -14 37mm
47
Y:-12.39
y: -12.39mm
— 48 =l=
& Ty -10 72:%%!’
y: -10.72
— i (e
g Ty 9 38m§
y: -9.38

i

2 1
e ngm"t}ﬁ, Y- -17.87mm ,2},
y: -17.87mm
4 3 L

y:-13.41mm

- [

Y- -8.92m
12 11
YBE?% Y. -7 oz%
y: -7.02

&
Y 368"@&, Y -10.61m§’
y:-10.61m
8
) 3.09m§
y: -8.92m:
g [
14 13 /A
b & 3ﬁm Y- 6 4%
! y: -6.43

7 L
10
¥ 3.13% B 35%
y: -7.86m
Viewpoint (0,0), Displacements

Y 545”‘@7 'Y.J&an%

(@°EASE

- of) .
,é, "Y: -24. 06mm ,é,
y: -24 06mm
- a1 .
,A, "Y: -18.68mm ,A,
y: -18.68mm
4 De sabe
A, Y:-15 OZmn}A’
y: -15.02mm
4 e =l
A Y 412.54m9£7
y: -12.54mm
4 04 il
A Y410 76m%7
y: -10.76mi
4 D =
é TY:9.27m
y:-9.27m
A€ e 2l
é "Y: -8.08m
y: -8.08
6 15 ] 30 1 b} Y
¥: 5.5mm ,A, " Y:-15.12mm ,é, Y 6'54""",57 TY17.12mm
y:-15.12mm y:-17.12mm
18 1 17 | 32 \ 31_ \
Y:2 33"""; ¥: .11,03mm; Y:4 07"‘"‘; Y:-13.05m
y: -11.03mm y: -13.05mm
20 | 19 34 33 \
Y: 0.93mrgkmm Y. 8 56mm£ Y:2 93m£; Y:-10.46m
y:1 m y: -8.56mm y: -10.46m
22 | 21_ 1 36y 35 \
Y: 0.68rigkEmm Y: 7 11m% Y:2 72m2 T Y- _8.87Tm
y: mm y: -7.11m y:-8.87m
24 | 23_ 1 38 ) 37 \
¥: 02% Y- -6.24m Y 2-95;&' Y: -7 86m
y: -6.24 y: -7.86
26 25 40 39 \
Y: 1.5m Y: 558 Y: a,zzz;m: Y- 704
y: -5.58 y: -7.04
28 27 42 41 \
Y: 2. 0Zkm Y: 514 YJS& Y 6 44%'
y:-5.14 y:-6.44
Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Path: E:\220088 Fortress Evolution\Eng...\Structural\280x50 single roof beam

Designer: Date: Tuesday, July 26, 2022 4:15 PM, Page: 1
Load case 6 (_./S gﬁg%
B 6 (SW) 0.8dI+wls g 43 -* 50

5 Tk

51

e

0 : y .‘L

1 23 _ | 38 \ 37 _ \

2L ST B g
12 / 1 [_ 26 1 25 | 40 _\ 39 \

-2 -37 '\T"‘,'; ‘ :; . :_‘1 T : 1 ‘,’g
14 ¢ 13_ [ 28 | 27 1 42 41 \
G- TG E: AT 2 g

) Materials: Sections:
Viewpoint (0,0), Displacements [0 1 STEEL W 1 Section 1




FE-EVOLUTION -BEAM 4X11.8"
FF-EVOLUTION -BEAM 4X11-12
FE-EVOLUTION -BEAM 4X11-16'
FF-EVOLUTION -BEAM 4X1120'

Strength(manual calculatoin)

FF-EVOLUTION -BEAM 218"
FE-EVOLUTION -BEAM 2X11-12
FF-EVOLUTION -BEAM 2X11-16'
FE-EVOLUTION -BEAM 2X11:20°

Serviceability{manual calculation)

Member

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12
FE-EVOLUTION -BEAM 2X11-16'
FE-EVOLUTION -BEAM 2X11:20°

Space Gass
Depthjomy Widthiney GaUge thicknessinny  uon ) [
w1 16 3500000 1400 2524000
Depthimm Width nmy  Gauge thicknessimm)  letumn *) Catom) Zatimn’) Aty
w0 16 30916014 1400 2078220

DEpthiny Widthiory Gauge thicknessimmy Lo )

o o o 0w o0 00
0 o 0 00 00 00
280 102 16 349572074 1400 2043124
o [ o w0 o0 00

Reduction

FF.EVOLUTION -BEAM 2X11.8'

FF.EVOLUTION -BEAM 2X11-20"

FFEVOLUTION -BEAM 2X11.8'
FF.EVOLUTION -BEAM 2X11-12'
FF.EVOLUTION -BEAM 2X11-16'
FF.EVOLUTION -BEAM 2X11-20"

31550

31195

350866387

=

1065

00
1065
520
00

Manual Calculation

Cotem Zuto

1400 247

OM(N.m) BV, (N

524

single span
2500

095
0895
1

6558

0.495

Ay

31196

i)

1065

Self weight (kg/m)

2048899

strength

se

riceabilty

vibrati

220088 comps 22 of 53

[ 23 mPa
€ 199950 Mpa
oL 2 1 0763914321
u 025k 09DLILSWLs 0785871482
Yingtem 04
1200150 0855 kpa
oL 05kPa L0
Min fundamental frequency required otz
mode (single span) o
mode (double equal span) 0
Spacing (mm) 2000 2500 3000 3500 4000 4500 s00 2000 2500 3000 300 a0 ase0 5000
Jost sections Single span
FF-EVOLUTION -2)6 JOIST-12"16GA-PC o o o o 0 o 000 000 00 000 000 000
FF-EVOLUTION -2X6 JOIST-14"16GA-PC 0 o 0 o o o 0 0w 000 000 00 000 000 000
FEEVOLUTION -2)6 JOIST-16'-16GA-PC 11286 10618 10084 9644 a2 ss51 8671 1512840 12312 1351805 1292097 1242906 1199921 1162327
FF-EVOLUTION -2X6 JOIST-15'-16GA-PC 3 o o o o o 0 o 000 000 00 000 000 000
spacing (mm) 2000 2500 3000 3500 000 w500 soo] 2000 2500 3000 B0 a0 4500 ES
ois sections Single span
[FFEVOLUTION BEAM 2118 T o T o T 0 g O g o T T T g
FF-EVOLUTION -8EAM 2K11-12' o o o o o o o o o o 0 0 0 o
FF-EVOLUTION -BEAM 2X11.16' 11286 10618 10084 9644 am2 8951 s 13637 12059 157 1066 s sae ss
Fr-EvoLuTION -8EAM 2111.20° o o o o o o o o o [ o o o o
singe span
Beam sectons 2000 500 3000
wev M Resut wev (MY/MI VBV Result m v MY/ VBV esult
FFEVOLUTION -BEAM 2K11.8' 000 o wwvo ol 000 o wovjo! wovjo! 000 000 wovjo! ool
FEEVOLUTION -8EAM 2111.12' 000 oo sowjol 000 sov/or sov/o! 000 000 oo #ov/o1
FF-EVOLUTION -BEAM 2K11-16' 3190 1130737622 057 0k 3026 1250775399 064 ok 3634 1401 070
FFEVOLUTION -BEAM 2X11.20' o o ol o 00! 00! 000 000 00! ool
singe span
Beam sectons 3500 4000 w50 s000
[ OM VB Result [ (M*/OM) VBV Result [ v (MO AV BV Result | Mt ve (MM 44V OV) Result
FFEVOLUTION -BEAM 2X11.8' 000 o wwo ol 000 000 wovjo! wojo! 000 000 wovjo! ool 000 000 oo ool
FEEVOLUTION -8EAM 2111.12' 000 o _wwjo  sowjol 000 000 sojor sovjo! 000 000 sojor #ov/o1 000 000 #o/o1 #o/o1
FF-EVOLUTION -8EAM 2K11-16' 3821 1584597140 % 3991 1722 a1 1850 a9 1981 o
FFEVOLUTION -BEAM 2K11.20' 000 o o ol 000 000 0! 0! 000 000 #Dvjo! ool 000 000 ool ool
Beam sections 2ual double span
2000 2500 3000
wev NP Resuit wev MY/ VBV Result m v M4/ VBV esult
FFEVOLUTION -BEAM 2K11.8" 000 o wwvo ol 000 o wovjor 0! 000 o wovjo! ool
FEEVOLUTION -8EAM 2111.12' 000 o _wwjo sl 000 o #ovjor sov/or o o #ojor #oIv/o1
FF-EVOLUTION -8EAM 2K11-16' 4795 1386389415 X 4717 1514560891 491 1637754108 5 ok
FFEVOLUTION -BEAM 2X11.20' 000 o o ol 000 o 00! #o/or o o sojor w001
Beam sections 2ual double span
3500 000 4500 5000
M MV Result M (MM VeV Result mr v (MOM VN Resut e (/M) VDV Result
FFEVOLUTION -BEAM 2111.8° 000 o o ool 000 o sojor sojor 000 o oo ool 000 o #o/o1
FF-EVOLUTION -8EAM 2K11-12' 000 v/l ool 000 13 /0! /0! I3 o /0! /01 o ool /o1
FFEVOLUTION -BEAM 2X11.16' 4638 1746103052 038 ok 586 18456822 038 ok 4550 1943042028 038 ok 4508 2020521581 038 ok
FFEVOLUTION -BEAM 2K11.20' 000 o o ol 000 o 0! wojo! o o 0! ool 000 o ool ool



SPACE GASS 14.00 - TINGMORE STRUCTURES

Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam

220088 comps 23 of 53

Designer: Date: Tuesday, July 26, 2022 4:23 PM, Page: 1

Load case 1 (_‘/Sgﬁgg

B 1wd

g 2kN/gn ¢kN/m o i KN/

& -1.8kN/m -1 SkN/my o BkN/m 285 1 SkN/my v JW‘;&I‘\,‘P?Z»‘ BkN/m 33 —'f:kN“PA'
/16 r\@m - !t-kN‘m! v *»l.'*”*n L-kwm 2'5 !L-kN‘m' v !ergmvm L.kwm 1;2 - *-kN‘m!
B o . | | A o

Ngm -1y4kN/m o v 1 gkMEEKN/M 4kNgm 24 yAkN/m o v gHINTRIN/M 4kNgm 3 -y4kN/m o

%‘ 2kNgn -y 2kN/m y v gkNGPKY/ME~1 2kNgn ] y2kN/m ¢ v | gkIRN/m 2kNgn P —"ZkN-‘r‘Q'

fe-1kN/my v 1kN/m ¢ - Tk§l/m g - Tkl/m g~ 1kN/my ¥ v 1kN/m y v igNia kM‘r‘{g «N/my ¥ v 1kN/m y

fg-0.8kN/mp .8kN/m y v -0 §KN/igh Bkl/m § -0 BKN/mp ¥ .8kN/m y v Ekr\i"‘ﬁkvrzg BKN/Rp P .8kN/m y
P ) | A !

) Materials: Sections:

Viewpoint (0,0), Loads [0 1 STEEL [ 1 Section 1
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SPACE GASS 14.00 - TINGMORE STRUCTURES
Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam
Designer: Date: Tuesday, July 26, 2022 4:23 PM, Page: 1

SPACE
Load case 2 (_‘/
[ A GASS
-1.1kN
-125kjlim § -1.235kN/mg v-PIEKMgmM ¢ -1 25kh/m 27 -1.25kN/m 20 1 25khi/m 34 -1.25kN/my
s; -1.1kN

13k/m  §  -1.33kNimy v ¢I3RAKNY/M -1 13k/m 26 -1.33kNimy 19 L113kym 33 -1.33kN/my

11kN
! ve

% ; IS ‘
g 1kN/my ] y1kN/my v TRN/RIKN/m § - 1TkN/my ¥ y1kN/my 18 4 1kN/my ¥ y1kN/my

™

-1.1kN
| A

0.88kN/m v -0g38kN/m ¢ v -0 §8KIgIRkKE/m § -0 BBKNym ¥ -0p8kN/m ¢ y 17 W -0 88kN/m ¥ -0g38kN/m ¢y

. by o
0.75kNgm bl _0g75kN/m y v -0. RBKNET5k/m § -0.75kNgm 2P _Og75kN/m y \ 16 2-0.75kNgm 3P  Oy75kN/my

-1.1kN

) Py | 4

0.63kNgn ] 63kN/my v-0.63kN/B163IN/m § -0.63kNgn Py G63kN/m y 15 3-0.63kNgn 2P §63kN/my
‘é -1.1kN ;
) |
g 0.5kN/my 9 v0.5kN/m y v-0.5§N/migh0 5kgN/m § -0.5kN/my 3P v0.5kN/m y 21 2-0.5kN/my P v0.5kN/m y

) A | A 4

) Materials: Sections:

Viewpoint (0,0), Loads [0 1 stTEEL M 1 Section 1
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Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam
Designer: Date: Tuesday, July 26, 2022 4:24 PM, Page: 1

Load case 3 (_‘/Sgﬁgg

W 3wls

6 13 27 20 34
‘g; b §517 QU7 1T Y SRSl U 7Y S Lk §
i 4
§n 19 - 33 .
J PR o= ZKiN
77 4
18 32
7 4
AT - 31 .
A 4
16 a2 30
A 4k
8. T 29 e
- % &

L.

Viewpoint (0,0), Loads [0 1 stTEEL M 1 Section 1

Materials: Sections:
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Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam

Designer: Date: Tuesday, July 26, 2022 4:24 PM, Page:

1
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Load case 4
W 4 (Sw) 1.2dI+1.51

(@°EASE

L.

Viewpoint (0,0), Moments

7&7 42 19kNm 4 Réa 27 29kNm

7&7 40.95kNm 4 aéa 26.03kNm

7}37 39 23kNm A 37 75%%7 7okNm  23-32kNm
e B 10 24

5 e ) 3p 5BkN£8.58kNm S

[ 2 I e e v iy 23

;3; , 18.97kN

SR ) 38 oam%e 03kNm i

L 1 I =it il 22
_7& 33 43kNm [} }‘ 17 08kNm

[ # ol en
_73; 31.33kNm b ; 16.77kNm

ZSﬁfikNmE-?‘i 68KNM 34
%&5 30.32kNm 'y
,?g% 28 9kNm 4
rg 27 14kNm 4
; 25.78kNm 4
%_b,r 23 89kNm 4
Tl
22 06kNm 4
,g 20.52kNm 4
Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam
Designer: Date: Tuesday, July 26, 2022 4:25 PM, Page: 1
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Load case 4
W 4 (Sw) 1.2dI+1.51

19.62kN

oy, —
7&& 4kN N
o, 19.62k
7&7 06kN m
4

75kN . -17.06k
4 27kN » -15.75k
I |
_73;2 i 14 27kNb
[ 1
—— -12.73kN}
(i
=
-11.19kN}

L.

Viewpoint (0,0), Shears

23.45kN
13 [ 27
17 .34kpA2.12kN -15.79kN
2 e 26
-16.54k 96kN -14 69kN
LI —
-16.32K 68kN -13.16kNI
10 [ 2%
E——
-15.75k 12kN -11.81kN|

8

(@°EASE

22 61kN
20 34
165
W1 35kN -16.64K
19§ 33
165N 4axpP30 93KN -15.46K
18§ 32
e |
-1 i
65K 92k88398 40kN “14.19kNd
17 I 31
]
190 31k55s a5k 13.01kN
16 l 30
|
-165kN g g — -11.68kN§
15 ) 29

14

[
e |
-14 84k 36kN -10.41kN|
7 —?
-13.58k 4 19kN -9.11kN|
[T —_

B
-B.19kN|

s
-1.65kN
879K 2ok -10.35kN§

21 35
-1.85kN _7 ggk -9.06kNg

Materials: Sections:
[0 1 STEEL [ 1 Section 1




SPACE GASS 14.00 - TINGMORE STRUCTURES

Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam
Designer: Date: Tuesday, July 26, 2022 4:25 PM, Page: 1
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Load case 5
Hl 5 (sw) di+0.4ll

=L 6
7&7 y:27.92mm &
( Sy: -27.92mm
737 v: 29.1mm &
( 4y: -29.1mm
7&7 v:-29.89mm b
( 3y: -29.89mm
7&7 Ty 3148mm b
[ %:-31.48mm
7&7 Ty 3241mm B
L V- 32.41mm
—7& (Y -33.73mm ‘
A ¥ -33.73mm
_7%7 " Y: -36.34mm ]
y: -36.34mm

L.

Viewpoint (0,0), Displacements

27

Y:-15.05mm|
26Yy: -15.05mm

TY:-15.24mm |
25y:-15.24mm

"Y:-13.83mmy
24 y:-13.83mm

.
[
Y:-18.89mm ;
8

Y -13.09mm|
23 y:-13.09mm

|
———
Y: -27 175mm ;
|

T Y:-12.02mm
22 y:-12.02mm

s o
Y:-34 113‘511m

|

TY:-11.47mm
28 Yy -11.47mm

(@°EASE

N 2947mm A
Y:-29.47Tmm

Y -13.66mm
y: -13.66mm

20 34
Y:2 13"‘23“5 &) Y:-16.29mm}
1. ai 33y:-16.29mm
Y: 0.48mifn 1 R1mm =y» -16.49mm §
y: 'mm 5
18 \ 32y:-16.49mm
Y:-143mm g TY:-16.43mm §
17 \ 31y:-16.43mm
Y: -2.48mm 5 TY:-17.05mm §
16 ) 30y: -17.05mm
Y: -3.72mm g Y -1724mm |
15 \ 29y: -17.24mm
Y:-4.15mm g Y -17.85mm
21 .\ 35y: -17.85mm
Y:-2.91mm g Ty:-1958mm &
y: -19.58mm
Materials: Sections:

[0 1 STEEL [ 1 Section 1
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Path: E:\220088 Fortress Evolution\En...\Structural\280x100 double roof beam
Designer: Date: Tuesday, July 26, 2022 4:26 PM, Page: 1
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Load case 6
B 6 (SW) 0.8dI+wls

=l i i
- e I
il =
e
1 : Y 20-92mm
e
[ 5 . £ SZTTIITT
}7 y: 21.32mm ‘
{ : Y ot
% e
{ : OS5
=
{ Agi TG
P e

Viewpoint (0,0), Displacements

(@°EASE

SRR Z 2 “
T Zmim v Ay ’7& Y: 5.78r u'-“
5.78mn
e R 2% e L I 3,
cemery SRR Y: 5.38mm
7£7 y: 5 "‘%-r"\r"w‘
e | 25 =18 ") 2
250
5mm Y: 4 87mm
. A’ on yl %7 4 87mr \‘
Ml 24 '\1—;\# ) a1
mr : Y:4.74mr
i ; e | - % - ¥4 ramod
wam = i~ 5 R -
8mm o Y: 445mm
A o | A _ el
o - ] l 2 -\15 _\ 29 _
Y:4.34mm
'\Nﬁt\aj I 21 73; 5 V4 samm &
9 O g
Py T T
l y: 4. 59mm ‘
Materials: Sections:

[0 1 STEEL [ 1 Section 1




Member
FF-EVOLUTION -2X6 JOIST-12"-16GA-PC

FF-EVOLUTION -2X6 JOIST-20"-16GA-PC

Strength{manual calculate

Member

FF-EVOLUTION -2X6 JOIST-12"-16GA-PC
FF-EVOLUTION -2X6 JOIST-14'-16GA-PC
FF-EVOLUTION -2X6 JOIST-16-16GA-PC
FF-EVOLUTION -2X6 JOIST-1816GA-PC
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC

FF-EVOLUTION -2X6 JOIST-12"-16GA-PC
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC
FF-EVOLUTION -2X6 JOIST-16'-16GA-PC
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC

Depthimm

Depthipm)

Depthinm

Widthyney  Gauge thicknessim
E 26
50 2
50 16
50 12
50 09

Widthpy  Gauge thickness
50 26
50 2
50 16
50 12
50 09

Widthyney  Gauge thicknessim
50 26
50 2
50 16
50 12
50 09

ogom”)

26310000

976800.0

ettt )
26375804
20781271
1689229.4
1240073.7
8428452

4
ettt )

26375804
2078127.1
1689229.4
1286225.0

8822632

Space Gass
Catur Zoton)
75.0 35085.0
75.0 27670.0
75.0 22500.0
75.0 17160.0
75.0 13020.0
Caom Zetatrm)
750 351677
750 277084
75.0 22523.1
691 16069.9
618 101564
Cotmr Zetuon’)
75.0 35167.7
75.0 27708.4
75.0 22523.1
75.0 171429
68.2 11030.7

Adtn)

ogom )

2631357.0
2078127.1
1689229.4
12872559
977022.0

T}
s1a
sie
52.0
523
s25

Tiom)
514
51.8
52.0
523
525

Manual Calculation

o) Zatom)
75. 35167.8
750 27708.4
750 22523.1
750 171634
750 13027.0
PM,(kN.m) @V, (kN)
74 80
58 s0
a7 Y
34 19
21 1

2
A’y

Reduction

i)

Self weight (ke/m)
514 7.8149
518 6073545
520 4.891869
523 3693582
525 278361
single span
300 450 600
1 1 1
1 1 1
1 1 o9
1 094 093
0935 0915 0895
Double span
300 4590 600
1 1 1
1 1 1
096 095 094
096 0% 093
094 092 09

Strength
Serviceability
Vibration

5, 234 MPa
3 199950 Mpa
oL 05 kpa
w 2 kpa
Wiorgaarm 04
120141511 36kpa
DLALL 13 kpa 1/a00
Min fundamental frequency required 8 Hz
mode (single span) 987
mode (double equal span) 154
Spacing (mm) 300 450 600 300 450 600
Maximum recommended span(mm)
Joist sections Single span Equal double span
FF-EVOLUTION -2X6 JOIST-12"16GA-PC 6000 5300 4900 7570 6840 6370
FF-EVOLUTION -2X6 JOIST-14"16GA-PC 5600 4900 4500 7140 6450 6000
FF-EVOLUTION -2X6 JOIST-16"16GA-PC 5200 4600 4200 6780 6120 5700
FF-EVOLUTION -2X6 JOIST-18"16GA-PC 4800 4200 3900 6330 5720 5320
FF-EVOLUTION -2X6 JOIST-20"16GA-PC 4300 3800 3400 5760 5200 4840
Wi ]
Spacing (mm) 405, 450 600] 300 450 600
[oist sections Single span Equal double span
FF-EVOLUTION -2X6 JOIST-12-16GA-PC 6000 5300 4900 7105 5880 5127
FF-EVOLUTION -2X6 JOIST-14166A-PC 5522 4900 4500 6363 5251 4572
FF-EVOLUTION -2X6 JOIST-16166A-PC 4850 4600 4020 5656 4634 4010
FF-EVOLUTION -2X6 JOIST-18166A-PC 4245 3910 3380 3910 3380
FF-EVOLUTION -2X6 JOIST-20166A-PC 3275 3077 2642 3801 3086 2650
Single span
Joist sections 405
m* Ve IBM)HHVBY Result M v*
FF-EVOLUTION -2X6 JOIST-12"16GA-PC 698 4.655339604 094 ok 569 454151665
584 4226886049 1.03 not ok & reduce 486 4147562223
446 3678003382 0.96 ok 428 3861015579
338 3188840263 1,08 not ok & reduce 310 3254122077
FF-EVOLUTION -2X6 JOIST-20"16GA-PC 200 2.442402318 1,03 not ok & reduce 192 2543980599
Joist sections qual double span
300 450
Mo JBM)HVE B Result Meve
FF-EVOLUTION -2X6 JOIST-12'-166A-PC 741 4169747291 1,02 not ok & reduce 741 5038414874
FF-EVOLUTION -2X6 JOIST-14166A-PC 584 3668108185 1.03 not ok & reduct 584 4444910472
FF-EVOLUTION -2X6 JOIST-1616GA-PC 455 3220316825 0.98 ok 451 3889614166
FF-EVOLUTION -2X6 JOIST-18166A-PC 325 2702914263 1,01 not ok & reduce 318 3254122077
FF-EVOLUTION -2X6 JOIST-20-166A-PC 201 211594331 1,02 not ok & reduce 197 2550921896

Simpiy Supporeg seam

220088 comps 30 of 53

e e
LT —
v [ B 0 ]
« [ [o [ros [re |
450 600
(M*/BM) 4V /PN Result m* v (M*/BM)“HV* /BN Result
0.71 ok 6.76 5.52 0.90 ok
0.81 ok 5.65 5.02 1.00 ok
0.92 ok 4.48 4.46. 0.98 ok
0.97 ok 315 373 1.01 not ok & reduce span
0.99 ok 191 290 1.01 not ok & reduce span
600
(M*/8M “HV* /BN Result M+ v (M/BMHVH /U Result
1.02 not ok & re 741 577793 1.03 not ok & reduce span
1.03 not ok & re 584 5.10484 1.04 not ok & reduce span
0.98 ok 4.46  4.44807 0.98 ok
1.00 not ok & re 315 3.72503 1.01 not ok & reduce span
1.02 not ok & re 193 2.90599 1.02 not ok & reduce span
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SPACE GASS 14.00 - TINGMORE STRUCTURES
Path: C:\Users\Tingmore\Dropbox\Projects\22...\Structural\150x50 floor joist
Designer: Date: Tuesday, July 26, 2022 7:48 AM, Page: 1

Load case 1 (_‘/Sgﬁgg

B 1oL .::ly-fwytwgij 15ki/m __y _ -0.§5kN/my
\

uf_y_,_j:u 22gN/im_y -0.2gkN/my
¢
M’j}] 3igN/m y -0 3gN/my
]

Oy Giiglfyrd 15kgl/im  y -0 §5kN/my
I

DRG0 22N/m _y -0 2gkNim y
i

-9 - PP 0.3gN/m y -0.3§N/my
]

Oy G piglfyrd 15kglim  y -0 §5kN/my
[

ORI 22gN/m _y -0 2gkN/my
)

-9 - PRI 0 3gN/m y -0 35§N/my
L. % »

Viewpoint (0,0), Loads

—f=0.15kpl/m y -0.95kN/my

A, |

. 022gNim y -02gkN/imy

|
£ 03gN/m y -0.3gN/my
s |
_§-0.15kp/im y -0 ¥5kN/my
A |

).22Nim y -0.2gkN/m y

>

§-0.3gN/m y -0.3gN/my

gl 15ky/m v -0.¢ 5kN/m y-0.15kNy/m v 0§ 5kN/my

) b

3.022N/im y -0.2gkN/my-0.22N/m y -0 2gkNimy

) ]

0.3kpN/m y -0.3¢KN/my-03N/m y -0.3¢N/my

| ]

>

-0.15kNy/m N -0y 5kN/m y-0.15kN/m v -0y 5kN/my

401
A I :

§-0.22§N/m y -0.2gkN/my-0.22kN/m y -0.2gkN/imy

| i

§-0.3kp/m y -0.3kN/my-0.3kp/im y -0.3kN/my

A { \

§-0.15kly/m \ 4 -0y 5kN/m y-0.15kN/m v -0¢5SkN/my

l ]

§-0.22N/m y -0.2gkN/my-0.22fN/m y -02gkN/my

{ {

iﬁl 3kgi/m gy -0.3kN/my-0.3ki/m y -0.5N/my
{ {

Materials: Sections:

[0 1 STEEL [ 1 Section 1
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Load case 2

W Qiﬂilo BkNgm  y  -Og6kN/my
A

9 @(wﬁo gkiy/m 4 -0.9kN/my

]

*’i%f: 2KN/m o -1.2kN/m g
i
li BkN

-
A !

14 8kN
l1 8kN

R

ek

1-1 8KkN
t 8KkN
, [

e

¥

R l % )

Viewpoint (0,0), Loads

-0.6kNgm v -0g6kN/m ¢
X I

_4-09k/m o -0.gkN/mg

A |

-1.2KN/m -1.2kN/m

l.x 8kN
1.1 8KkN
11 8KkN
L

++

>

320 6kNgn

-G 6kN/m ¢ -0.6kNgn

(@°EASE

-FEkN/m ¢

A,

_¢-0.9kRy/m

-0.gkN/m o -0.9kRy/m

N

$-1.2kN/m o -1.2kN/mg-12kN/m o -1.2kN/mg

&

- 6KkN/m ¢

A
4+
»

o

!-1 Zw-'m 7 -1 %}(N!mg

Y

4

Y+

§>+_

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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SPACE
Load case 3 -4 54kNm -4 54kNm (—‘/ GASS

B 3 1.2DL+1.5LL -1 22kNpy 1. 22kNm ARG S S
X 3.35kNm 1 ﬁ 94kNm I 2 55kNm } 2.55kNm ’

-4 67TKNm -4 67kNm
e -

'

-1 BZKNDI -1.82kNm

,25, 3.64kNm 1l hwm | 2.62kNm ) 262kNm  }

W’T

{_

-2 43kNmy -2 43kNm
e Sy

,;3, 337kNm  } h{mm | 2.78kNm | 278kNm  }

-4 95kNm -4 95kNm
g | .

'_
l._

-0.2kNny -0.2kNm | ] _=2:50KNm -2 BOKNm
; : 00 1kNm
7257 4 2kNm i 4.3kNm | | 3.31kNm \
-0.3kNmy -0.3kNm { ] WZKNM
. ; ok 1kNn :
)5, 3.79kNm i 7;; 3.94kNm | Y 1 3.4kNm |
-0 41kNmy -0 41kNm [ | _-2.89kNm 2 B9kNm
_,;5, 3.31kNm } ,;, 3.51kNm | O AN | 361kNm  §
-4 25kNm -4 25kNm 1 -2.23kNm -2.23kNm
———————epe
[} ;OJKN'“ { 3.56kNm 4
-4.35kNm_-4.35kNm | -1.99kNm -1.99kNm

-3, } x TkNm 1’;\ 3 02:kNm [

-4 45kNm_-4 45kNm 1 -1.91kNm -1.91kNm

! ? } ;& - \ 2.76kNm {
) Materials: Sections:

Viewpoint (0,0), Moments [0 1 STEEL [ 1 Section 1
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Load case 3 % Sk
M 31.2DL+1.5LL $
-1.62k m
4 21kN

w

1.83kN

0.36kN

Viewpoint (0,0), Shears

,1.87kN
e —
0.27k 57 1.8knl
2.05kN
_[—
041k _1.92kN}
2.1BkN
e -1.99kN}
1.27kN ——
[;
2.3%h )
1.56kN 0.29kN

2.92kN

| —_—

3.82kN
4.41kN
-4 41kN
1.84kN
=
,é, -1.84kN|
1.99kN
E——1
; -1.99kN|
2.09kN
——
A 200l
2.09kN}

2 35kN

3.92kN (_‘/Sgﬁgg

A,

Py |4 86kN
7&7 -2.92kN
-4 86kN
5.78kN
3.47kN ‘
A i e
RN 3 53kN
]0.07kN | T
009
,é, 0.98KkNJ a
4.45kN

]0.08kN

A

4

-1.22kN} \I
3.32kN

5.3kN
]0.1kN J\
; -1.44kN| \l
-3.95kN
2.26kN
]0.14kN
—
;; -0.91kNy -1.49kNg
2.41kN
]0.23kN
—_———— ¢ === —
;; -1.08kN} -1.58KkN{
2.57kN
0.32kN
E— ‘\_T
f -1.22kN{ -1.67kN{
Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 4
Bl 4DL+0.4LL
YA =
Y:-10.42mm §
y:-10.42mm
Y: 569%pm =
Y:-8.49mnj}
y: -8.49mm
e
Y:3 ogg,m N 5.6
y: -5.69mm
[
Y. 0.Of
73;“\ Y:-11.01mm l
y:-11.01mm
:ﬁjjr\fv 7.94mm }
y: -7.94mm
Y- 4Dpm Y: 521m
y:-5.21mm
[ -
.’/—33@ Y: 2.42mm
Y:-8 y: 2.42mm ‘

[
—
Y- 7 gm Y: 1.74mm ‘

y: 1.74mm

- & Y: 1.55mm
L YF o y: 1.55mm ‘

Viewpoint (0,0), Displacements

-4

F'Y -12.79mm |

y:-12.79mm

.

Y:-11.2mm |
y:-11.2mm

- v

Y:-8 38mri\
y: -8.38mm

F Y:-11.92mm |

y:-11.92mm

v+

U y:-8.98mm |

y: -8.98mm
l I
,;, Y:-6 25mr‘1
y: -6.25mm

(@°EASE

T Y: 7.08mm }
y: -7.08mm

T Y:-7.08mm }
y: -7.08mm

Y: -4.98mm
y: -4.98mm

Y:-4.98m
y: -4.98mm

Y:-42mm l
y: -4.2mm

—

Y:-42m
y: -4 .'Zmr!|

S sl s o = S 37 4

¥: mm =
y: 1.58mm Y:-10 OGmm‘
y: -10.06mm
Y: 1.09mm —
Y:-7.08mmj
y- 1.89mm y: -7.08mm
Y: 0,92mm =
Y:5 E)Smrl
y Ob2mm y: -5.96mm
Y: 101 &
higl ey Y. 893mm §

y: -8.93mm

; TY:-0.73mm \

y: -0.73mm

Y:-5.43m
y:-5 43m:1‘

|
Y: -0.76mm Uy 41
; y:-0.76mm { y: -4 1:11:1‘
Materials: Sections:
[0 1 STEEL [ 1 Section 1
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‘ 230 wPs Simply Suppored Seam
E 199950 Mpa
oL 05kPa 1
w 2 kPa
Space Gass Manual Calculation Wiong-term 0.4
Member Depthiny Widthise) Gauge thicknessiamy  lume ) Cotor Zutwr')  Aw) bogmo ') oot Zotom’) Awe) Tom Selfweight (kg/m)  Strength 120141511 36kPa VT
FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 150 50 26 26310000 75.0 35085.0 995.6  2631357.0 75.0 35167.8 514 7.814989 Serviceability  DL+WLL 1.3 kPa L/400
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 150 50 2 20750000 75.0 27670.0 7737 2078127.1 750 277084 7737 518 6.073545 Vibration Min fundamental frequency required 8 Hz Mode ! e : b
FF-EVOLUTION -2X6 JOIST-16"-16GA-PC 150 50 16 16880000 750  22500.0 623 16892294 750 225231 6232 520 4.891869 mode (single span) 9.87 K 087 [0 Lo =
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 150 50 12 12870000 75.0 17160.0 4705 12872559 750 171634 4705 52.3 3.693582 ‘mode (double equal span) 15.4 o ey
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 150 50 09 9768000 750 130200 3547 9770220 750 130270 3546 525 278361 Spacing (mm) 300 450 600 300 450 600
Maximum recommended span(mm) [ R ——
Strength{manual calculatoin) Joist sections Single span Equal double span
Member letotom ) Cotrn) Zettodmn) Acttrm) T BM,(kN.m) BV, (kN) FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 6000 5300 4900 7570 6840 6370 Z L
FF-EVOLUTION -2X6 JOIST-1: 150 5 6 26375804 750  35167.7 995.6 514 7.4 80 FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 5600 4900 4500 7140 6450 6000 ] 1
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 20781271 75.0 27708.4 7737 51.8 5.8 50 FF-EVOLUTION -2X6 JOIST-16"-16GA-PC 5200 4600 4200 6780 6120 5700 &
FF-EVOLUTION -2X6 JOIST-16"-16GA-| X 16892294 75.0 22523.1 623.2 52.0 a7 33 FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 4800 4200 3900 6330 5720 5320
FF-EVOLUTION - 12440737 69.1 16069.9 4420 523 34 19 FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 4300 3800 3400 5760 5200 4840
FE-EVOLUTION -2X6 JOIST-20"-16GA-PC 8428452 618 101564 2996 525 21 1 SEETl F—Tf= T |
Serviceability(manual calculation) ‘Maximum recommended span(mm] | e T
Member Depthpm Widthyey Gauge thicknessimmy letaimn ') Cotom) Zetuion)  Actiion’) o) Reduction Spacing (mm) 2000 2500 3000] 2000 2500 3000|
single span [ioist_sections Single span Equal double span
FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 150 50 26 26375804 750 351677 99556 s14 2000 250 3000 FF-EVOLUTION -2X6 JOIST-12-16GA-PC 2850 2553 X 2850 2553 X
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 150 50 2 20781271 75.0 27708.4 7737 518 FF-EVOLUTION -2X6 JOIST-14'-16GA-PC 2534 2268 2072 2534 2268 2072
FF-EVOLUTION -2X6 JOIST-16"-16GA-PC 150 50 16 16892294 750 22531 6232 520 1 1 1 FF-EVOLUTION -2X6 JOIST-16-16GA-PC 2169 1931 1749 2108 1876 1703
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 150 50 12 12862250 75.0 171429 4703 523 09 0.89 0.875 [FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 1933 1677 1524 1894 1677 1524
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 150 50 09 8822632 68.2 11030.7 3226 525 1 0.94 093 [FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 1487 1317 1189 1491 1320 1192
0935 0915  08%
Double span
300 4590 600 Single span
1 1 1 Joist sections 2000 2500 3000
1 1 1 M PMY VB Result [ (M/BM“HV BV Result M v (M/BM 4V BV Result
085 084 083 FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 7.41 1039 1.06 not ok & reduc. 733 1161 1.05notok&n  7.41 1270 1.08 not ok & reduce span
0.96 094 093 FF-EVOLUTION -2X6 JOIST-14™-16GA-PC 5.84 921 1.09 not ok & reduc 579 10.29 110 notok&n 588 1126 1.12 not ok & reduce span
094 092 09 FF-EVOLUTION -2X6 JOIST-16"-16GA-PC. 427 7.87 1.00 ok 419 8.75) 1.00 ok 415 949 1.00 not ok & reduce span
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 338 7.00 1.25 not ok & reduc. 317 7.59 119 notok&n 3.15 826 1.22 not ok & reduce span
FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 2.00 538 128 not ok & reduc 195 595 130 notok&n 191 6.44 133 not ok & reduce span
Joist sections qual double span
2000 2500 3000
meve @MYV B Result [ (M /BMIHV/BVI Result M Ve (M*/BM) 4V /DY) Result
FF-EVOLUTION -2X6 JOIST-12"-16GA-PC 7.41 1039 1.06 not ok & reduc 7.41 1161 107 notok&n 741 1270 1.08 not ok & reduce span
FF-EVOLUTION -2X6 JOIST-14"-16GA-PC 5.84 9.21 1.09 not ok & reduc. 5.84 1029 111 notok&n 584 11.26 1.12 not ok & reduce span
403 7.65. 0.93 ok 3.98 850 0.93 ok 3.94 9.25 0.94 ok
FF-EVOLUTION -2X6 JOIST-18"-16GA-PC 325 6.86 1.18 not ok & reduc. 3.18 7.59 119 notok&n 3.15 826 1.22 not ok & reduce span

FF-EVOLUTION -2X6 JOIST-20"-16GA-PC 201 539 1.29 not ok & reduc 197 596 131notok&n 193 646 1.34 not ok & reduce span
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Load case 1 (_‘/Sgﬁgg

Wid

1k/m y -1N/m Y9kl 1kly/m y -1ip/my y-¥klgndokiy/im y -1/imy Y- ¥kl ikly/m y -1p/my
\ e | A ) A, 5

Materials: Sections:
Viewpoint (0,0), Loads [0 1 STEEL W 1 Section 1
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Load case 2 (’/Sgﬁg%

[ A

- g higm
ﬁ ]

L.

Viewpoint (0,0), Loads

-1.8kN

-1.8kN

-1.8kN

o

1.8kN

";‘p

P dkiy/m y 4igiimy

”D"'%M
|

S

lx 8KkN
: o
A, ’

i.x BkN
; A

A .
l: 8kN

£,

-

| 4
-1.8kN -1.8kN
_7eN/SkN/m Wi g 7 gN/g kY m
] | 4
-1.8kN -1.8kN
4 ) I |
-1.8kN -1.8kN
akNGNGM -Okpy P/ Rk ghign
» ) % I 4

-1.8kN
4

Materials: Sections:

[0 1 STEEL [ 1 Section 1
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Load case 3 (_./Sgﬁgg

Bl 31.2dI+1.50

-3.6kNm, -3 6kNm -0.6kNm].0 6kNm -3.3kNm y-3.3kNm
4 16kKNm ‘ 2.14kNm ‘ A, 2 55kNm | é 1.84kNm ‘ g ‘
-3 64kNr‘1l—3 64kNm -0.61kNm]-0 61kNm -3.04kNm LB 04kNm
4.06kNm 4 1.96kNm ¢ é 2.44kNm | A 1.66kNm 4 ,g;, 'y
-3.46kNm, -3.46kNm -0.58kNm |-0.58kNm -2 74kNm y-2 74kNm
3.9kNm ‘ 1.8kNm 7&7 2 .36kNm I é 1.51kNm l 5 ‘
-3.09kNm;-3.09kNm _0. 51kNm1-0 51kNm -2 4kNmy-2.4kNm
E 3.78kNm @ 1.68kNm 4 2.39kNm | i 1.42kNm 4 j 4
-2 59kNm-2.59kNm -0.43kNm-0.43kNm -2 05kNm y-2.05kNm
g 3.78kNm § 161kNm t 2.6kNm | i 39kNm | i 0 GZTN
g -2 5'3ka‘1!—2 03kNm -0 34kNm!—O 34kNm -1.69kNmy-1.69kNm
3 69kNm ‘ 1.53kNm ‘ 2 23kNm| 1.2kNm l 2 0 02Divr'1

-1.44kNm|[-1.44kNm £ 24kNm -0 24kNm -1.32kNm\-1.32kNm
3.8kNm j§ 1.51kNm 4 3.12kNm | 1.39kNm 4 0 "5'<Nr

7(

TITTy

) Materials: Sections:

Viewpoint (0,0), Moments [0 1 STEEL [ 1 Section 1
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Load case 3 (_‘/Sgﬁgg

Bl 31.2dI+1.50

7.74kN

N
7]
B
=
<

54 9.41kN 12.92kN 2 82kN 0.24kN
7 74kN‘ -2 E-AKN‘ 7 gkzi 6 D?kN| -1 ZKQé -2 BGKN‘ -2.319% &
2.78kN !‘D 47kN 13.09kN 3.02kN  0_17kN
8 55kN‘ -2 78kN‘ 8.1k 6 53KNI -1.35k -2 46kN‘ -Q!"ﬁ;h% ‘

2.88kN 11.21kN 13.22kN \3.14kN 0.08kN

91 -2.88kN 8,64k 7.15 1 44@5 -2 54kN g 7757
9.18kNj} ) 8 64k 7.15kN| i 4 2TKN 'y

9.77kN 2 98kN 11.76kN 3.31kN 3.18kN
_9.77kN, -2 98kN _8.82k 7.77kN -1.47k -2 65kN -4 27Tk -0.08kN
4 ] i | g; i 4
10.44kN 3 09kN 12.23kN 3.39kN 3.16kN
~10.44kN}, -3 DEJkN‘ 8 64KE£ 8.65kN] -1.44k -2 79kNl -4 Hﬂg -0 32kN‘
10.94kN 3.17kN 11.74kN 3.31kN 3.04kN
g ~10.94kN}, g -3 17kN‘ -8 'ki -8.51kN| -1 BSKQ -2 77kN‘ -4 oszrgN -0 34kN‘

11.7kN 3.3kN 12 STkN 3.48kN 2. 97kN
§ 11 7kN‘] 3.3kN} 7 2k 10 59KkN -1 Zki 312KN| 3 QUQEN-O 93kNy

8.55kN

I
I

8kN

JF
13

) Materials: Sections:

Viewpoint (0,0), Shears [0 1 STEEL [ 1 Section 1
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y
E ) 2 0 mm
mm

Y:-04mm
y: -0 imm

L.

y

E Y O Smm
Smm
é . O 5mm
5mm

Y: Q02mm Y ,OIOSmm
y: -0°05mm
Y é 05mmy: _0 p8mm
y: -0.08mm

Designer:
@ZEASE
M 4 di+0.4ll

- -t -
Y:-0.3meg 72;7 Y:-0.17n Y:-0.07pAm Y:-0.14mm YDOG;&; Y:-0.12qpm . 03% Y 00amm N
y: -0.3mm y:-0.17m y: -0.14n'm y:-0.12rfim y: 0.04mm
b Al -
Y:-0.23gpm Y:-0.13gnm Y:-0.0A&m Y:-0.1imm b ¢ OOB@m Y: -0.0§mm Y- -0 Y: 0.03mm s
y: -0.23mm y:-0 13r¥m y: -0.11mm y: -0.08m y: 0.03mm
= C
Y:-0.13mm Y:-0 TTm Y: -0.0&8mm Y: -0.g8mm h £ 007&;0" Y: -0.0pmm Y: -0 mY OOme‘
y: -0.17mm y:-0.1nim y: -0.08mm y: -0.06mm y: 0.02mm
g j OI mm g Y:-0 Ofmm ¥ Oé mm 7mm Y O,%;nm Y 0 5mm Y ,Djmﬂ}f OOlmm‘
y 01 mm y: -0.08mm 7mm mm y: 0.01Tmm
; Y: -0.42mm g Y: -0.g7mm Y O§2mm Y: -0.p7mm Y 0é3mm Y:-0.pSmm iji?mm 01mm
-0.72mm -0.07mm y: -0.07mm y: -0.05mm 01mm

W()Bmm
y: -0%03mm

Y §03mn'v -0.p4mm
y: -0.84mm

h | §D4mm Y: 40.01mm
y Q) 01mm
Yﬁ 01mmY: - 02mm
y: -0%2mm

Materials: Sections:
[0 1 STEEL [ 1 Section 1

Viewpoint (0,0), Displacements



Depthuny Widthy. Gauge thicknessipey  lugnr’)
280 s0 a1

Depthinny Width ey Gauge thicknessiom

Depthinny Width ey Gauge thickness(om

Space Gass

A

Aty

Aty

Reduction

FF-EVOLUTION -BEAM 2X11:8°

-BEAM 2X11-16°
FF-EVOLUTION -BEAM 2X11-20'

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12
FF-EVOLUTION -BEAM 2X11-16'
FF-EVOLUTION -BEAM 2X11-20'

Manual Calculation

Cormt Zatoe

- A
207308552 1400 1480775
136672737 1400 976234

1400 616418

49420945 1400 353000

OML{kNm) BV, k)

s14 60 24
518 275 12
520 161 3%
523 5 1
s14
s18
520
523

single span.
0 2500

3000
1 095 0945
091 o0 038
o7 o7 073
0605 osas 0495
Double span

00 2500 3000
055 085 osas
0915 0895 088
1 1 1
0605 o0sas 049

oL
n

Yirgrem
12001510
DLAwLL

Min fundamental frequency required

mode (single span)
mode (double equal span)
Spacing (mm)

Joist sections

FE-EVOLUTION -2X6 JOIST-12"16GA-PC.
6
FE-EVOLUTION -2X6 JOIST-16'-16¢
FF-EVOLUTION -2X6 JOIST-18-16GA-PC.

FF-EVOLUTION -2X6 JOIST-14'

300

2500 3000 3500
single span

6748 &7 6066

5915 5578 5307

saa1 5174 %20

3689 375 3302

5000
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3000 300 4000 4500 5000
6470 6150  s80  5660 sa50
5630 530 510 4920 a750
S0 asa0 0 asso 4390
30 30 360 3040

Spacing (mm)

Jiist sections

Masdmum recommended spanimm]
2500 3000 3500

[FFEVOLUTION BEAM 2X115°
Fr-evoLuTion -Beam 2x11-12'

/OLUTION -BEAM 2X11-16"
Fr-£vOLUTION -BeAM 21120

Single span
G 75 5403
4682 a8 4183
329 2957 2691
1632 1420 1868

2
3013
2081

1747

5203 75
4183 3013 3689
25

73 2a3)
168 177 1647 1563)

050 3

Beam sections

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12
FEEVOLUTION -BEAM 2X11.16'
FF-EVOLUTION -BEAM 2X11-20'

Beam sections

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12

BEAM 2X11.16°
FF-EVOLUTION -BEAM 2X11-20'

Beam sections

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12

BEAM 2X11.16°
FF-EVOLUTION -BEAM 2X1120'

Beam sections

FF-EVOLUTION -BEAM 2X11:8°
FE-EVOLUTION -BEAM 2X11-12
FF-EVOLUTION -BEAM 2X11-16'
FF-EVOLUTION -BEAM 2X11-20'

2000
PBMISD Result

2660 1,09 not ok & reduc
1942 099 ok
1361 098 ok

697 088 ok

350000
BMSASD Result

370 1,09 not ok & reduc
2668 1.15 not ok & reduc
17.08 098 ok
1182 180 not ok & reduc

BMSASD Result
2600 102 not ok & reduc
1947 100 ok
1541 132 not ok & reduc

697 088 ok

BMIVD Result
3470 1,09 not ok & educ
2668 1,15 not ok & reduc
1869 1,20 not ok & reduc.
ns 180 not ok & reduc

single span

e

4187
25.10
1234

301

single span

552

2500
MM BV Result

101 notok&r

MM VBV Result

1,00 not ok & reduce span

00000
MM BV Result

09 not ok o
116 not ok &

098 ok
187 notok &1

MM /DY) Result
01 notok &

0.98 ok
137 notok&n
0.84 ok

(R
109 notok &r.
116 notok&r.
123 notok &r.
187 notok&r.

Result

035 ok
0880k
0810k

500000

/B V) Result | mr v (/M) VBV Result
109notokee| 4660 4124 1,09 not ok & reduce span
Li7notoked 2780 3177 1.18 not ok & reduce span
0380k 058 1958 0880k
1odnotokee|  SS1 411 2,02 not ok & reduce span

MM VBV Result

100 not ok & reduce span

0.96 ok
1.42 not ok & reduce span
081 0k

500000

(M/BMI VOV Result Mt v (M/BM VBV Resuit
109notok&r 4660 4124 1,09 not ok & reduce span
117notok&r 2780 3177 118 not ok & reduce span
125notok&r 1340 2203 1,28 ot ok & reduce span
194notok&r 551 141l 202 not ok & reduce span
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Load case 1

Wid

L.

Viewpoint (0,0), Loads

-TkNgm ¢ -N/my b TkNgn ¢ -§N/my
l s |
-4

e
ke -1.2gkN/rg1 25N/m ¢ -1.2gkN/rg1.25N/m ¢

l A |
1.5§N/ny1.5KN/m ¢ $-1.5§N/ny1.5KN/m ¢

| A, |

! -1 ‘fk"ﬁfikg-‘m Y

_2 251Bidy/m
X |
_2 SENGRN/m
j |

v YN g-TkNgn ¢y  -N/my v P §-TkNgm ¢ -N/my vl g-TkNgn ¢ -N/my

(@°EASE

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 2
M2
-4kN/m -4kN/m
= — Y
A {
-5kN/m -5kN/m
b A 4 Y

-6kN/m -6kN/m

-7TkN/m_-7kN/m
: .
-8kN/m-8kN/m

“OKN/mBKkN/m l

£10kNN/m |

-44NMHm , -4kN/m -4kN/m
Y vvvl

11 8KN |

-4HENIm

ikt

-1.8kN |
1.8kN |

1.8kN |

1.8kN|

11 8KkN

% ]
-GMtNIm , -5kN/m -5kN/m

%
-6kN/m _ -6kN/m -6kN/m
YVvYyy v VvV VvV Y%

7
-7¥NHmM -7kN/m -7kN/m

YVYVYYE V V VvV ¥
)

SKNTM-8KN/m-8kN/m

}H%’+ ¥ v 1
-OkNGTATOKN/MBKN/mM ‘

-1 Okl\lf%ﬁﬂkr\mkNe‘m ‘

L.

Viewpoint (0,0), Loads

A

l,: 8kN |

-5kN/m
-1.8kN |
-GHWNIm
-1.8kN |
-7HKHm
fvyvy
; -1.8kN |
-8lkdim
% lJ BKN |
-9kNKtG7
—1Dka'D£m g 8kNI

Materials:
[ 1 STEEL

(@°EASE

Sections:
B 1 Section1
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Load case 3
Bl 31.2dI+1.50

I

,ﬁ&ékNm |
A, 1245km |

E 12.53kNm |
x 11kNm l

10.68kNm |}

I

-9.22kNmy-9.22kNm

ﬁ 8.65kNm }
-10.13kNm;-10.13kNm

ﬁ 7.88kNm l

-10 SW 58kNm
7.77KNm ‘

-9 O7kle—9 07kNm
7.54kNm ‘

¥

¥

-8.71kNmy-8.71kNm

7.3kNm ‘

-8.1kNmy-8.1TkNm
g 7.32kNm ‘
-7.29kNmy -7 .29kNm
I—» 7.35kNm ’

Viewpoint (0,0), Moments

4 69kNm I

v v+

4 32kNm |

4. 14kNm

i

3.78kNm I

35

(=2}

kNm I

i

3.41kNm

3

N

SkNm |

(@°EASE

-5.4kNm}-5.4kNm

5 0.9kNm

-8.82kNm-8.82kNm

0.47kNm

!

-9.13kNm-9.13kNm

t 0 33ker]
-9.07kNm-9.07kNm

2_ 0 18kNI?1
-8.71kNm-8.71kNm

! 0 T5kf?m

-8.1kNm-8.1kNm
t 0 19kl\1m

-7.29kNm-7.29kNm
i 0 27KNP

; 0.29kNp

-5.25kNm-5.25kNm

;&- 0.28kNp

-5.03kNm}-5.03kNm

; 0.33kNm

-4 75kNmy-4.75kNm

! 0 29ker1
-4 42kNm -4 42kNm

! 0 BTKNT
-4 05kNm}-4.05kNm

! 0 37kNﬁ1

-3.64kNm}-3.64kNm

D42kNT
Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 3
Bl 31.2dI+1.50

( 13.6kN

—————?
,g, -13 BkNl

14.97kN

:E -14.97kN|
16.45kN

j -16.45kN|
17.13kN

t -17.13kN}

17.99kN

j -17.99kN}

18.88kN

ﬁ -18.88kN}

19.61kN

ﬁ -19.61kN}

11.52kN,; 16.04kN
g -11 !ekNl

13 5kN, 18.01kN

ﬁ -1 QZKNI

15.12kN, 19.92kN

t -12 E'?kN‘

15.12kN, 20.47kN

i -13 ?QKN‘

15.84kN,21.48kN

i -14 51kN‘

16.2kN,22.36kN

L3 62kN

g -3 BZKNI
L3 84kN

é -3 84kNI

[4 09kN

%} -4 OSIKNI

4 2kN
x -4 2kN|

4 35kN
-4 35kNI

4 5kN

t -4 5kN|
4 62kN
t -4 62kNI

10 8kN|5 76kN

'I‘_ -1 47kNl

126Ky 5y

; 1AKN|

! -1 TKNI

; 0.B7kN|

15.84kN,7 83kN
s -0 BBkNl

16.2kN;7 97kN

2. 7&I9KN |3.7kN

; 0.84kNy

2 7BKN14.07kN

g -0 QZKN‘

STUN |4 39kN

; -1.09kNp

2 2RKN4.6kN

; 11K

52374 4. 7T7TkN
! -1 23KN‘

(@°EASE

2 4%IN|4.88kN
B |
-15.41kN}) ~102KN| f -I4IkN‘
16.2kN, 22.96kN 16.2kN;7 96kN 524RAN4.94KN
! % —— -1.27kN % -1.6kN
Z -16.27kN . .
) | { Materials: Sections:
Viewpoint (0,0), Shears [0 1 STEEL [ 1 Section 1
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(@°EASE

Load case 4
Bl 4 di+0.4ll

-# £
¥: 2 Bmml A’ b ’11 ::mn1
{ y: -2.8mm | y-- mm
m ,é, "Y:-1.03mm
y: -2.1mm y:-1.03mm
E Y: -1.78rfm i Y:-0.86npm
y: -1.78mm y: -0.86mm
x Y:-1.32nm x Y:-0 §3rnm
y:-1.32mm y: -0.63mm
Y:-1.0fmm x Y:-0 51|mm
y:-1.07mm y: -0.5Tmm
Y: -0.91mm Y:-0.48mm
y:-0.91Tmm y: -0.43mm
Y: -0.§8mm i Y: -0.36mm
y: -0.78mm y: -0.36mm
[ .
Y, Ol1n‘g3mr:;\ 1 61mfp Y- -1 15;;1 Y:-0.39pm
4 y:-1.61Tmm =0 Sevhen
[ [ :
Y: -0 27an "Y1 imp 'T’T?%ﬂ Y:-0.49mm
y:-1.1mm y: -0.19mm
|
Y:-0.368m Y: =0 BQ‘ﬂm 'ﬁ%m Y:-0.43mm
y: -0.89mm y: -0.13mm
[
—
Y:-0.08mm Y:-07ymm Y .1g;m}’ 0.1mm I
y: -0.77Tmm y: 0.1mm

Y -ﬁmm TY:-0.58mm
y: -0.58mm

Y a i;,f:'\(' 0.08mm
y: 0.08mm l

TR l B
Y: -0 9% Y:-0 31£1m
y:-0.31Mm
Y:- -0 q Y:-0.2§mm
y:-0 Z‘mm

Y: -0 egm Y:-0.49mm
y: -0.199mm

Y:-0 ;n*mj Y:-0,11mm
y:-0N1mm

Y Cr&.lﬂﬁmmy -0.%2mm Y ,ngxno OGmmI Y: -0R1mm Y:-G11mm
06mm y: 0 32mm y: 0.06mm y: -0M1mm
L b ¢ Ejélmm Y: -0 47mm Y -OAd4mm Y: -p.06mm D -Eémm Y:-0;11mm
y: -0 87mm y: -0.06mm y:-0M1mm Materials: Sections:
Viewpoint (0,0), Displacements [0 1 STEEL W 1 Section 1




FE-EVOLUTION -BEAM 4X11.8"
FF-EVOLUTION -BEAM 4X11-12
FE-EVOLUTION -BEAM 4X11-16'
FF-EVOLUTION -BEAM 4X1120'

Strength(manual calculatoin)

FF-EVOLUTION -BEAM 218"
FE-EVOLUTION -BEAM 2X11-12
FF-EVOLUTION -BEAM 2X11-16'
FE-EVOLUTION -BEAM 2X11:20°

Serviceability{manual calculation)
Member

FE-EVOLUTION -BEAM 2X11.8°
FF-EVOLUTION -BEAM 2X11-12
FE-EVOLUTION -BEAM 2X11-16'
FE-EVOLUTION -BEAM 2X11-20°

Space Gass
Depthjomy Widthiney GaUge thicknessinny  uon ) [
w1 16 3500000 1400 2524000
Depthimm Width nmy  Gauge thicknessimm)  letumn *) Catom) Zatimn’) Aty
w0 16 30916014 1400 2078220
Depthimm Width nm  Gauge thicknessimm  letumn *) Coatom) Zatimn’) Aty
o o o 00 00 00
0 o o 00 00 00
w1 16 9974 1400 243124
o o o 00 00 00

Reduction

FF.EVOLUTION -BEAM 2X11.8'
FFEVOLUTION -BEAM 2X11-12'

_EVOLUTION -BEAM 2X11-16"
FF.EVOLUTION -BEAM 2X11-20"

FF.EVOLUTION -BEAM 2X11
FFEVOLUTION -BEAM 2X11-12'
FFEVOLUTION -BEAM 2X11-16'
FF.EVOLUTION -BEAM 2X11.20"

31550

31195

00
27820
00

Manual Calculation

[ Comm Zawe) A fow Selfweight (g/m)  Strength
Serviceabilty
Vibration
I0E66I8T 100 2TESSE 396 1065 2448899
o oM ktm) BV, M)
065 s2a ”
00
1065
520
00
singlespan
30 00 k00 400 40 s000
1 oss osss 1 1 1 1
031 osss 038 1 1 1 1
052 08 oms oz oms  oms 07
o0s05  o0sis 043 1 1 1 1
Doutle span
2 50 3000 30 400 4500 5000
osss 055 ows 1 1 1 1
0315 083 088 1 1 1 1
o825 08 oms o7 oms  oms 07
0s0s 05 04ss 1 1 1

220088 comps 48 of 53

[ 230 wpa
€ 199950 Mpa
o
w 2k
[ 04
1200151 3640
oL 1346 vioo
Min fundamental frequency required Bt
mode (single span) 057
mode (double equal span) 154
Spacing (mm) 2000 2500 3000 3500 4000 4500 s000 000 2500 W0 m00 a0 4se0 5000
st sections Single span
FFEVOLUTION -2)6 JOIST-12"16GA-PC 0 3 3 0 3 0 o o o o o o o
FF-EVOLUTION -246 JOIST-1416GA-PC 0 0 0 0 o 0 0 o o o o o 0 0
FFEVOLUTION -2)6 JOIST-16'-16GA-PC 7200 00 6500 500 6050 sas0 sn0 8% 740 700 ess0 660 6120 se10
FF-EVOLUTION -246 JOIST-18-16GA-PC. o o o o o o o o o o 3 o 3 3
Spacing (mm) 200 2500 3000 3500 000 50 So00] 2000 0300 B0 a0 a0 5o
ot sections Single span Eaual double span
FFEVOLUTION -BEAM 2X11.8" o o o o o o o o o o o o
FF-EVOLUTION -8EAM 2X11.12' 0 0 0 0 0 0 o 0 o o o 0 0 o
FFEVOLUTION -BEAM 2111.16' eon1 5105 sigs so13 4626 402 ol eon 6105 ses so13 aex a2 do
FFEVOLUTION -BEAM 2111.20° o ° o ° o 0 o o oo o o o o
Single span
Beam sections 2000 2500 3000
W M Resut wev MOV Resut - VMMV Result
FF-EVOLUTION -8EAM 2X11.8° 000 o wowo wowpl 000 o wovjor ool 00 000 wovjor ool
FF-EVOLUTION -BEAM 2X11-12" 0.00 0 DIV/0! #DIV/O! 0.00 0.00 #DIV/0! #DIV/0! 0.00 0.00 #DIV/0! #DIV/O!
FF-EVOLUTION -BEAM 2X11-16' 4298 287787751 o: a9 2747 o w8 262 o
FF-EVOLUTION -BEAM 2X11-20" 0.00 0 #DIv/0! #DIV/0! 0.00 0.00 #DIV/0! #DIV/0! 0.00 0.00 #DIV/0! #0IV/0!
Single span
Beam sections 3500 000 as00 5000
M MV Result M (M/BM) VBV Result v M /OM VBV Resut Mt v (/@M v /8V) Result
FF-EVOLUTION -BEAM 2X11-8' 0.00 0 #DIv/0! #0IV/0! 0.00 0.00 #DIV/0! #DIV/0! 0.00 0.00 #DIV/0! #DIV/0! 0.00 0.00 HOIV/C #DIV/O!
FF-EVOLUTION -BEAM 2X11.12' wovio wow/or 000 o wov/or ool 000 000 wojo! Vo 00 0w ool ool
FFEVOLUTION -BEAM 2X11.16' 3957 3157903820 039 ok 15 331 039 ok 348 485 980k 368 3634 90k
FF-EVOLUTION -BEAM 2X11.20' 000 o v wowpl 000 000 wowvjor ool 00 000 wov/or wovo om0 0w ool ool
Beam sections aualdouble span
2000 2500 3000
W M Resut wev MOV Resut - VMMV Result
FF-EVOLUTION -BEAM 2X11.8' 000 o wowo wowpl 000 o wov/or ool 0w o wovjor ool
FF-EVOLUTION -8EAM 2X11.12' 0.00 o apivjor #oIv/o! 0.00 o #DIv/o! #oIv/o! 0.00 o #DIv/o! #oIv/o!
FF-EVOLUTION -BEAM 2X11-16' 4320 20953093 o: 4193 2747301979 0990k w082 2622 0990k
FF-EVOLUTION -BEAM 2X11-20" DIV/0! #DIV/O! 0.00 o #DIV/0! #DIV/0! 0.00 o #DIV/0! #0IV/0!
Beam sections 2ual double span
3500 000 as00 5000
[ MV Result M (M /BM) VBV Result d v M/ VBV Resuit v (/@M 4w /8V)  Result
FF-EVOLUTION -BEAM 2X11-8' 0.00 0 #DIv/0! #DIV/0! 0.00 J #DIV/0! 0.00 o #DIV/0! #0IV/0! 0.00 0 #DIV/O!
FF-EVOLUTION -8EAM 2X11-12' 000 0 wovo wowpol 000 0 wov/or ool 0w o /0! oo 0o 0 ool ool
EVOLUTION -BEAM 211.16" 3957 3157903820 03 3852 3330926628 9 ok 3748 348458 9 ok 3669 3634339 s9lak
FF-EVOLUTION -BEAM 2X11.20' 000 o wovo wowpl 000 o wow/or ool 0w o wowv/or oo om0 o ool ool
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Load case 1 (_‘/Sgﬁgg

Wid

Materials: Sections:
Viewpoint (0,0), Loads [0 1 STEEL W 1 Section 1
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Load case 2
M2
-4kN/m i -4kN/m
~5an‘ni5kNx'm ‘
Z6KkN/ABkN/m ¢
knnm &
kigichi/m &

7}5;9”‘}( nwm 4

-44 Fl‘"a] -4kN."%E4kN!m

ﬁﬁm-ﬁkNx‘ryf?kN,"m

-SKIRD

-6k

Viewpoint (0,0), Loads

-4kN/m,-4kN/m

KNiN/m |

knaieh/m |

TEXE
7kukhm |

|

-SkN/m5kN/m
-‘E
7 “BkNA4BKN/m \

(@°EASE

1.8kN

22 ) 64
ol !
i 23 \ 65

Materials: Sections:
[0 1 STEEL [ 1 Section 1
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Load case 3
Bl 31.2dI+1.50

1
E 4.25kNm  }
3
X 417kNm |}
5
x 4.1kNm {
7
Ett 03kNm }
9
k 99kNm }
11
E 94kNm §
13
E 8kNm }

2 63kNm ‘

-3.64Km, -3 64khn

X 2.55kNm ‘
-3.46k{ym, -3 46kHNm

t 2 55kNm‘
-3.09khgn, -3.09%pIm

t 2 63kNm‘
-2 59kMNpy -2 5YPdNm

t 2 79kNm‘
-2.03kMNay -2.034Nm

t2 98kNm‘
-1.44kN2ry -1 43%Nm

j; 12kNm‘

Viewpoint (0,0), Moments

2

x 425kNm |
4

x 4.17kNm |
6

x 4 1kNm |
8

t4 03kNm |

10

99kNm |}

12
X’i 94kNm }

14

3 8kNm |

E 0.41kNm |

-3.64ighm, -3 64kim

0 27kNm|

-3.46kigm, -3 46lgHm

s 0 24an]
-3.09kBbn,-3.09Him

S 0 ZSKNP]
-2 .59k -2.59Nm

g 0 4kle
-2.45kMm-2.45BNm

S 0 4kNm'
-1.44KkN42[-1 448Nm

gD 79kNm'

-3.35him-3.3kNmg7
i 2.75kNm |

-3.04Mm-3.04khEn

2.79kNm l
-2.74kg$m -2.74lgdm

2 .85kNm '

-2 4kBany-2 4kdom
t 2 92kNm |

-2.05kSa -2 0BANm

3 OZkNm‘

-1.89kIS61-1.88ENm
t 3 OAKle

1.32kNofi}-1.33ENm
t? 17kNm|

(@°EASE

-3.3pim y-3.3kNrggq
i '

-3.04iglm 2-3 04kpbn
-2.74kMNm !-2 74iggm

-2 4kpBEn -2 4kdim
2 0 CH‘Nm

-2.05kE611-2.08a8Nm
2 0 O3kwm
-1.89kI2 -1.88BNm
2 0 DSk&Im
32*“.%"_
0 15kl\‘n

Materials: Sections:

[0 1 STEEL [ 1 Section 1
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9.41kl§

x -94’wkN‘
10.08kN

§ -1DOBKN‘
10.7 kN

i—‘[o 71kN‘
11.2PkN

ﬁvﬁ 29kNj
117N

g -11.7kN}

15 ¢9.48kN2g

7 2@7 -6 TBKN‘
16 ¢10.56kd
-8 Wk$ -6 77kN‘
17 g‘» 395N
-8 .64k -7 43kN‘

21 12.8KN
7 Zkﬁwo 59kN)

Viewpoint (0,0), Shears

9.41klg

X -9 41kN|
10.085N

X ~10.08kN|
10.71N

g -10.71kN]
11.2pxN

-11 29kNl
11. 7N
11.7kN}

36 [4.31kN43

37 [4.69kM4

8 @7 0 9kNy
38 4

9kMN5
-8 54k;i -0 94kN|

39 [4.96K6

-8.82k VAR
40 [4.8B4R
-8.64k -1 39kNl
41 4994

-8.91k -1 47kN'

4214 49N
B ; zkaé -2 19kN'

50 19.34kNs7
.:m% -6.3kN|

-4 ZI'Mg 7 ogkN|

52 10.985H
-4 —Ei?ri 7 84kN|
53 11.58N

-4.124 -8.58KN|
12 OGN

54
55 112. 655N
4 182!‘%N -9.93kN|
56112 FA4N

Load case 3 (_‘/S gﬁg%
W 3 1.2dI+1.51l
_J? 82kN 1 7.82kN 2
e
”5’ -7 BZKN‘ -7 82kNl
8 67kN3 =] 8. 67kNg
-8 GYKN. 73 -8 67kNl

22 \2.82kN640 22kN

-TJY)H%’ i

23 13.02kI$9 . 13kN

-42!‘%’% 4
24 \3.14k6B6

-4 —ZXFPg ‘
25 \3.18l7

-4 ;;ﬂﬁ -0 IBKN‘

26 \3.1668
-0 4TkN‘

27 \3.24
-4 18”3N -0 SZKN‘

28\2 9N
-3 9kf-‘g kN QBKN‘

Materials: Sections:

[0 1 STEEL [ 1 Section 1
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Load case 4 (_‘/Sgﬁgg
M 4 d+o0.4ll

1 2
X Y=2 2%11m x Y 22 m
3 y: -2.23mm y 223mm
S Y:-1.78mm E =1 7 mm
71 T

-1.73mm

5Y

Y:-1.39mm Y:-1.39mm

=1 mm -1 mm

g? 8’

Y:-1f5mm ¢ -T.rﬁmm

y:-1.75mm -1.15mm

Y: -0p98mm Y: -0p98mm

y: -098mm y: -0.98mm
11 12

Y: - 85mm Y (]85mm

y: -0:85mm 0°85mm
13 14

72mm Y:-Q.72mm
72mm y: -072mm
154L 29 43 50 ] 57 64
9&9““ TY:-0p4mm Y: 0 4£mm Y- -1.1$mm aﬂ o Y 032mm .
y: -0.24mm - y: -1.18mm y 032mm
Y:0.22m
h L | m
y 022mr:l

Y O—B;nm ,-1 1 mm
mm
16 ¢ 37 44
—
"Y: 036mm | Y:-0§4mm Y- v@mm i 313mm Y Ogmm Y o 5mm
y: -0.84mm 13mm mm
17 31 38 45 24 66
Y -Oé?mm Y:-0ymm Y: -1Rmm Y:-p.11mm Y ﬂ’émﬁmm Y: -0 8mm Y ,1é6m){-,0 14mr$
y: -0.7mm y:-8.11mm imm y: 0 8mm y: 0.14m
18 32 39 46 53 60 25 67
Y Azgarﬂﬁmm -0)63mm é?ﬁmm Y .12mm Y:OA8mm Y: _0)71mm ¥: ,ﬁmmo OBmﬂl
05mm -0%3mm 12Zmm y: -0¥1mm y: 0.08m
19 54 61 26 68
§1Jmm Y: -G 6mm smmm b i 15mm Y i32mm Y: -G.66mm Y j46mm Y: 30.07mm
smm 15mm y: -0'%66mm y: 9.07mm
41 55 62 27 69
v §34mmf 59mm §S1mnY 14mm Ys é§2mmv -3.59mm §34mmY 0.08mm
59mm 14mm y: -:59mm ‘) 08mm
56| 63
Eé 38n‘r" 55mm ?E 03m'r: 21mm fé 39mm _g 56mm Yﬁof OSmY 13mm
21mm y: -"56mm 13mm
Materials: Sections:
B 1 Section1

55mm
O 1 STEEL

L.

Viewpoint (0,0), Displacements




