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EAST EXTENSION PORTAL FRAME DESIGN

LOADING

The design has been carried out by assuming the following loads.

Dead Load

e Roof Cladding (0.20 kN/m2 incl. Purlins)

Imposed Load

e Roof (0.6 KN/m2)

Wind Load

See MasterPort calculations for wind load.
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Load Case 001 : 1.25 (Dead+Services) + 1.5 Live/Snow

Frame Geometry - (Grid Line : A-A) - Front View
Not to Scale
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MasterPort Data File
Loading Cases and Load Combination

Load Group Labels

Load Group UT Unity Load Factor (All Cases)

Load Group D1 Dead Load

Load Group D2 Services

Load Group LO Uniform Snow/live load

Load Group L1 Live Load

Load Group W1 Wind on Side (Top Values) --> (Fetches 305 to 35 Degrees)
Load Group W2 Wind on Side (Bottom Values) --> (Fetches 215 to 305 Degrees)
Load Group W3 Wind on Gable (Fetches 125 to 215 Degrees)

Load Group P1 Wind on Side (Top Values) --> with Internal Pressure Cpi = 0.2
Load Group P3 Wind on Gable with Internal Pressure Cpi = 0.2

Load Group S1 Wind on Side (Top Values) --> with Internal Suction Csi = 0.3
Load Group S3 Wind on Gable with Internal Suction Csi = 0.3

Load Case 001 : 1.25 (Dead+Services) + 1.5 Live/Snow
Load Combination +1.00UT+1.25D1+1.25D2+150L0+1.50L1

Load Case 002 : Dead + Services + Live/Snow (Service)
Load Combination +1.00UT +1.00D1+1.00D2+1.00L0+1.00L1

Load Case 003 : Live/Snow Only (Service)
Load Combination +1.00UT +1.00LO+1.00 L1

Load Case 004 : (Sway Stability)
Load Combination +1.00UT
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal
to 0.5% of the factored vertical loads in case 1

Load Case 005 : 1.25 (Dead+Services) + 1.5 Live/Snow + Notional -->
Load Combination +1.00UT+125D1+1.25D2+1.50L0+1.50L1
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal
to 0.5% of the factored vertical loads in case 5

Load Case 006 : 1 Dead + 1.5 Side Wind W1 (Local Wind)
Load Combination +1.00UT +1.00 D1 + 1.50 W1

Load Case 007 : 1 Dead + 1.5 Side Wind P1 (Local Wind)
Load Combination +1.00UT+1.00D1+150P1

Load Case 008 : 1 Dead + 1.5 Side Wind S1 (Local Wind)
Load Combination +1.00 UT +1.00 D1 + 1.50 S1

Load Case 009 : 1.25(Dead + Serv) + 1.5Side Wind W1 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2 + 150 W1

Load Case 010 : 1.35(Dead + Serv) + 0.75Side Wind W1 (Local Wind)
Load Combination +1.00UT+1.35D1+1.35D2+0.75 W1

Load Case 011 : 1.25(Dead + Serv) + 1.5Side Wind P1 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2 +1.50P1

Load Case 012 : 1.35(Dead + Serv) + 0.75Side Wind P1 (Local Wind)
Load Combination +1.00UT+1.35D1+1.35D2+0.75P1

Load Case 013 : 1.25(Dead + Serv) + 1.5Side Wind S1 (Local Wind)
Load Combination +1.00UT +1.25D1+1.25D2 + 1.50 S1
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Load Case 014 : 1.35(Dead + Serv) + 0.75Side Wind S1 (Local Wind)

Load Combination +1.00UT+135D1+135D2+0.75S1

Load Case 015 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W1 (Local Wind)
Load Combination +1.00UT+125D1+125D2+150L0+1.50L1+0.75W1

Load Case 016 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W1 (Local Wind)
Load Combination +1.00UT+1.35D1+135D2+105L0+1.05L1+0.75W1

Load Case 017 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind P1 (Local Wind)
Load Combination +100UT+125D1+1.25D2+150L0+150L1+0.75P1

Load Case 018 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind P1 (Local Wind)
Load Combination +100UT+135D1+135D2+1.05L0+1.05L1+0.75P1

Load Case 019 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind S1 (Local Wind)
Load Combination +1.00UT+125D1+125D2+150L0+150L1+0.75S1

Load Case 020 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind S1 (Local Wind)
Load Combination +1.00UT+135D1+135D2+1.05L0+1.05L1+0.75S1

Load Case 021 : 1 Dead + 1.5 Side Wind W2 (Local Wind)

Load Combination +1.00 UT + 1.00 D1 + 1.50 W2
Load Case 022 : 1.25(Dead + Serv) + 1.5Side Wind W2 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2+1.50 W2
Load Case 023 : 1.35(Dead + Serv) + 0.75Side Wind W2 (Local Wind)
Load Combination +1.00UT+135D1+1.35D2+0.75W2
Load Case 024 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W2 (Local Wind)
Load Combination +1.00UT+1.25D1+125D2+150L0+1.50L1+0.75W2

Load Case 025 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W2 (Local Wind)
Load Combination +1.00 UT +1.35 D1 +1.35 D2 + 1.05 L0 + 1.05 L1 + 0.75 W2

Load Case 026 : 1 Dead + 1.5 Side Wind W3 (Local Wind)
Load Combination +1.00 UT +1.00 D1 + 1.50 W3

Load Case 027 : 1 Dead + 1.5 Side Wind P3 (Local Wind)
Load Combination +1.00 UT +1.00 D1 + 1.50 P3

Load Case 028 : 1 Dead + 1.5 Side Wind S3 (Local Wind)

Load Combination +1.00UT +1.00 D1 + 1.50 S3

Load Case 029 : 1.25(Dead + Serv) + 1.5 Side Wind W3 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2 + 1.50 W3

Load Case 030 : 1.35(Dead + Serv) + 0.75Side Wind W3 (Local Wind)
Load Combination +1.00UT +1.35D1+1.35D2 +0.75 W3

Load Case 031 : 1.25(Dead + Serv) + 1.5 Side Wind P3 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2 + 1.50 P3

Load Case 032 : 1.35(Dead + Serv) + 0.75Side Wind P3 (Local Wind)
Load Combination +1.00UT+135D1+135D2+0.75P3

Load Case 033 : 1.25(Dead + Serv) + 1.5 Side Wind S3 (Local Wind)
Load Combination +1.00UT+1.25D1+1.25D2 + 1.50 S3
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Load Case 034 :

Load Combination

Load Case 035 :

Load Combination

Load Case 036 :

Load Combination

Load Case 037 :

Load Combination

Load Case 038

Load Combination

Load Case 039 :

Load Combination

Load Case 040 :

Load Combination

Load Case 041 :

Load Combination

Load Case 042 :

Load Combination

Load Case 043 :

Load Combination

Load Case 044 :

Load Combination

Load Case 045

Load Combination

Load Case 046 :

Load Combination

Load Case 047 :

Load Combination

Load Case 048 :

Load Combination

Load Case 049

Load Combination

Load Case 050 :

Load Combination

Load Case 051 :

Load Combination

Load Case 052 :

Load Combination

Load Case 053 :

Load Combination

1.35(Dead + Serv) + 0.75Side Wind S3 (Local Wind)
+1.00 UT +1.35 D1 + 1.35 D2 + 0.75 S3

1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W3 (Local Wind)
+1.00UT +1.25D1 +1.25D2 + 1.50 L0 + 1.50 L1 + 0.75 W3

1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W3 (Local Wind)
+1.00 UT +1.35 D1 + 1.35 D2 + 1.05 L0 + 1.05 L1 + 0.75 W3

1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind P3 (Local Wind)
+1.00 UT +1.25 D1 + 1.25 D2 + 1.50 LO + 1.50 L1 + 0.75 P3

: 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind P3 (Local Wind)

+1.00UT+135D1+1.35D2+1.05L0+1.05L1+0.75P3

1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind S3 (Local Wind)
+1.00 UT +1.25 D1 + 1.25 D2 + 1.50 LO + 1.50 L1 + 0.75 S3

1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind S3 (Local Wind)
+1.00UT +1.35D1+1.35D2+1.05L0 +1.05 L1 +0.75 S3

(Dead+Services) + Live/Snow + Notional --> (Service)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1

1 Dead + Side Wind W1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 0.50 W1

1 Dead + Side Wind P1 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 0.50 P1

1 Dead + Side Wind S1 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 0.50 S1

: (Dead + Serv) + Side Wind W1 (Service) (Local Wind)

+1.00UT +1.00 D1 + 1.00 D2 + 0.50 W1

(Dead + Serv) + Side Wind W1 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 1.00 D2 + 0.50 W1

(Dead + Serv) + Side Wind P1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 P1

(Dead + Serv) + Side Wind P1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 P1

: (Dead + Serv) + Side Wind S1 (Service) (Local Wind)

+1.00UT +1.00 D1 +1.00 D2 + 0.50 S1

(Dead + Serv) + Side Wind S1 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 1.00 D2 + 0.50 S1

(Dead + Serv) + Live/Snow + Side Wind W1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W1

(Dead + Serv) + Live/Snow + Side Wind W1 (Service) (Local Wind)
+1.00 UT + 1,00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W1

(Dead + Serv) + Live/Snow + Side Wind P1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 P1
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Load Case 054 :

Load Combination

Load Case 055 :

Load Combination

Load Case 056 :

Load Combination

Load Case 057 :

Load Combination

Load Case 058

Load Combination

Load Case 059 :

Load Combination

Load Case 060 :

Load Combination

Load Case 061 :

Load Combination

Load Case 062 :

Load Combination

Load Case 063 :

Load Combination

Load Case 064 :

Load Combination

Load Case 065

Load Combination

Load Case 066 :

Load Combination

Load Case 067 :

Load Combination

Load Case 068 :

Load Combination

Load Case 069

Load Combination

Load Case 070 :

Load Combination

Load Case 071 :

Load Combination

Load Case 072 :

Load Combination

Load Case 073 :

Load Combination

(Dead + Serv) + Live/Snow + Side Wind P1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 L0 + 0.70 L1 + 0.50 P1

(Dead + Serv) + Live/Snow + Side Wind S1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 S1

(Dead + Serv) + Live/Snow + Side Wind S1 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 S1

1 Dead + Side Wind W2 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 0.50 W2

: (Dead + Serv) + Side Wind W2 (Service) (Local Wind)

+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 W2

(Dead + Serv) + Side Wind W2 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 1.00 D2 + 0.50 W2

(Dead + Serv) + Live/Snow + Side Wind W2 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W2

(Dead + Serv) + Live/Snow + Side Wind W2 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W2

1 Dead + Side Wind W3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 0.50 W3

1 Dead + Side Wind P3 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 0.50 P3

1 Dead + Side Wind S3 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 0.50 S3

: (Dead + Serv) + Side Wind W3 (Service) (Local Wind)

+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 W3

(Dead + Serv) + Side Wind W3 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 1.00 D2 + 0.50 W3

(Dead + Serv) + Side Wind P3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 P3

(Dead + Serv) + Side Wind P3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.50 P3

: (Dead + Serv) + Side Wind S3 (Service) (Local Wind)

+1.00UT +1.00 D1 +1.00 D2 + 0.50 S3

(Dead + Serv) + Side Wind S3 (Service) (Local Wind)
+1.00 UT + 1.00 D1 + 1.00 D2 + 0.50 S3

(Dead + Serv) + Live/Snow + Side Wind W3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W3

(Dead + Serv) + Live/Snow + Side Wind W3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 W3

(Dead + Serv) + Live/Snow + Side Wind P3 (Service) (Local Wind)
+1.00 UT +1.00 D1 + 1.00 D2 + 0.70 LO + 0.70 L1 + 0.50 P3
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Load Combination

Load Case 075 :

Load Combination

Load Case 076 :

Load Combination

Load Case 077 :

Load Combination

Load Case 078 :

Load Combination

Load Case 079 :

Load Combination

Load Case 080 :

Load Combination

Load Case 081 :

Load Combination

Load Case 082 :

Load Combination

MEMBER 1 (4.207 m)
M N41 to N61

D1 UDLY -000.200
D2 UDLY -000.000
LO UDLY -000.600

Load Case 074 : (Dead + Serv) + Live/Snow + Side Wind P3 (Service) (Local Wind)

+1.00UT+1.00D1+1.00D2+0.70 LO+0.70 L1 + 0.50 P3

(Dead + Serv) + Live/Snow + Side Wind S3 (Service) (Local Wind)

+1.00UT+1.00D1+1.00D2+0.70 LO+0.70 L1 + 0.50 S3

(Dead + Serv) + Live/Snow + Side Wind S3 (Service) (Local Wind)

+1.00UT +1.00D1+1.00D2+0.70 LO+0.70 L1 + 0.50 S3

D1 Dead Load

+1.00 UT +1.00 D1

D1 Dead Load plus D2 Services

+1.00 UT +1.00 D1 + 1.00 D2

LO Uniform Snow/live load plus L1 Live Load

+1.00UT+1.00L0+1.00L1

W1 Wind on Side (Top Values) --> (Local Wind)

+1.00 UT +1.00 W1

W2 Wind on Side (Bottom Values) --> (Local Wind)

+1.00 UT + 1.00 W2

W3 Wind on Gable (Local Wind)

+1.00 UT +1.00 W3

Member Properties and Loading

203x133 UB 25 [S 275] R +000.00

A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6

UT Spacing 02.725 [Multiply AllLoads]

Rafter 1 of Bay 1

D1 UDLY -000.200 [ kN/m ]

D2 UDLY -000.000 [ kN/m ]

LO UDLY -000.600 [ kN/m ]

W1l PTRN +000.727 0.000 1.183 +000.727 [Co/m,m,m,Co/m]
P1 PTRN +000.828 0.000 1.183 +000.828 [Co/m,m,m,Co/m]
S1 PTRN +000.583 0.000 1.183 +000.583 [Co/m,m,m,Co/m]
W1l PTRN +000.250 1.183 6.335 +000.250 [Co/m,m,m,Co/m]
P1 PTRN +000.348 1.183 6.335 +000.348 [Co/m,m,m,Co/m]
S1 PTRN +000.104 1.183 6.335 +000.104 [Co/m,m,m,Co/m]
W2 PTRN -000.043 0.000 1.183 -000.043 [Co/m,m,m,Co/m]
W2 PTRN -000.043 1.183 6.335 -000.043 [Co/m,m,m,Co/m]
W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]
W3 UDLN +000.211 [ kN/m ]

P3 UDLN +000.326 [ kN/m ]

S3 UDLN +000.041 [ kN/m ]

W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]
P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]
S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]

MEMBER 2 (0.017 m)

M N61 to N65 203x133 UB 25 [S 275] 3 +000.00

A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6

UT Spacing 02.725 [Multiply AllLoads]
Rafter 1 of Bay 1

[ kN/m ]
[ kN/m ]
[ kN/m ]
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W1l PTRN +000.727 0.000 1.183 +000.727 [Co/m,m,m,Co/m]
P1 PTRN +000.828 0.000 1.183 +000.828 [Co/m,m,m,Co/m]
S1 PTRN +000.583 0.000 1.183 +000.583 [Co/m,m,m,Co/m]
W1l PTRN +000.250 1.183 6.335 +000.250 [Co/m,m,m,Co/m]
P1 PTRN +000.348 1.183 6.335 +000.348 [Co/m,m,m,Co/m]
S1 PTRN +000.104 1.183 6.335 +000.104 [Co/m,m,m,Co/m]
W2 PTRN -000.043 0.000 1.183 -000.043 [Co/m,m,m,Co/m]
W2 PTRN -000.043 1.183 6.335 -000.043 [Co/m,m,m,Co/m]
W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]

W3 UDLN +000.211 [ kN/m ]
P3 UDLN +000.326 [ kN/m ]
S3 UDLN +000.041 [ kN/m ]

W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]

P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]

S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]
MEMBER 3 (2.111 m)

M N65 to N69 203x133 UB 25 [S 275] 3 +000.00
A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6

UT Spacing 02.725 [Multiply AllLoads]
Rafter 1 of Bay 1

D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
LO UDLY -000.600 [ kN/m ]

W1l PTRN +000.727 0.000 1.183 +000.727 [Co/m,m,m,Co/m]
P1 PTRN +000.828 0.000 1.183 +000.828 [Co/m,m,m,Co/m]
S1 PTRN +000.583 0.000 1.183 +000.583 [Co/m,m,m,Co/m]
W1l PTRN +000.250 1.183 6.335 +000.250 [Co/m,m,m,Co/m]
P1 PTRN +000.348 1.183 6.335 +000.348 [Co/m,m,m,Co/m]
S1 PTRN +000.104 1.183 6.335 +000.104 [Co/m,m,m,Co/m]
W2 PTRN -000.043 0.000 1.183 -000.043 [Co/m,m,m,Co/m]
W2 PTRN -000.043 1.183 6.335 -000.043 [Co/m,m,m,Co/m]
W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]

W3 UDLN +000.211 [ kN/m ]
P3 UDLN +000.326 [ kN/m ]
S3 UDLN +000.041 [ kN/m ]

W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]

P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]

S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]
MEMBER 4 (4.207 m)

M N42 to N62 203x133 UB 25 [S 275] R +180.00
A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6

UT Spacing 02.725 [Multiply AllLoads]
Rafter 2 of Bay 1

D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
LO UDLY -000.600 [ kN/m ]

W1 PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
P1 PTRN +000.624 5.152 6.335 +000.624 [Co/m,m,m,Co/m]
S1 PTRN +000.380 5.152 6.335 +000.380 [Co/m,m,m,Co/m]
W1 PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
P1 PTRN +000.315 0.000 5.152 +000.315 [Co/m,m,m,Co/m]
S1 PTRN +000.070 0.000 5.152 +000.070 [Co/m,m,m,Co/m]
W2 PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
W2 PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]
P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]
S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]

W3 UDLN +000.211 [ kN/m ]
P3 UDLN +000.326 [ kN/m ]
S3 UDLN +000.041 [ kN/m ]

W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
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S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]
MEMBER 5 (0.017 m)
M N62 to N66 203x133 UB 25 [S 275] B +180.00
A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Rafter 2 of Bay 1
D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
LO UDLY -000.600 [ kN/m ]
W1 PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
P1 PTRN +000.624 5.152 6.335 +000.624 [Co/m,m,m,Co/m]
S1 PTRN +000.380 5.152 6.335 +000.380 [Co/m,m,m,Co/m]
W1l PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
P1 PTRN +000.315 0.000 5.152 +000.315 [Co/m,m,m,Co/m]
S1 PTRN +000.070 0.000 5.152 +000.070 [Co/m,m,m,Co/m]
W2 PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
W2 PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]
P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]
S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]
W3 UDLN +000.211 [ kN/m ]
P3 UDLN +000.326 [ kN/m ]
S3 UDLN +000.041 [ kN/m ]
W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]
MEMBER 6 (2.111 m)
M N66 to N69 203x133 UB 25 [S 275] 3 +180.00
A 31.96E-4 ly 2341E-8 1z 308.5E-8 It 5.96E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Rafter 2 of Bay 1
D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
LO UDLY -000.600 [ kN/m ]
W1l PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
P1 PTRN +000.624 5.152 6.335 +000.624 [Co/m,m,m,Co/m]
S1 PTRN +000.380 5.152 6.335 +000.380 [Co/m,m,m,Co/m]
W1 PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
P1 PTRN +000.315 0.000 5.152 +000.315 [Co/m,m,m,Co/m]
S1 PTRN +000.070 0.000 5.152 +000.070 [Co/m,m,m,Co/m]
W2 PTRN +000.525 5.152 6.335 +000.525 [Co/m,m,m,Co/m]
W2 PTRN +000.216 0.000 5.152 +000.216 [Co/m,m,m,Co/m]
W3 PTRN +000.278 2.957 6.335 +000.278 [Co/m,m,m,Co/m]
P3 PTRN +000.393 2.957 6.335 +000.393 [Co/m,m,m,Co/m]
S3 PTRN +000.107 2.957 6.335 +000.107 [Co/m,m,m,Co/m]
W3 UDLN +000.211 [ kN/m ]
P3 UDLN +000.326 [ kN/m ]
S3 UDLN +000.041 [ kN/m ]
W3 PTRN +000.397 0.000 2.957 +000.397 [Co/m,m,m,Co/m]
P3 PTRN +000.513 0.000 2.957 +000.513 [Co/m,m,m,Co/m]
S3 PTRN +000.227 0.000 2.957 +000.227 [Co/m,m,m,Co/m]
MEMBER 7 (4.530 m)
M N1 to N25 254x146 UB 31 [S 275] 3 +000.00
A 39.67E-4 ly 4414E-8 1z 448_.4E-8 It 8.55E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Column 1
UT PartFix 20.00 +++ --- (0/10/20)
W1l UDLX +000.302 [ kN/m ]
P1 UDLX +000.258 [ kN/m ]
S1 UDLX +000.503 [ kN/m ]
W2 UDLX +000.302 [ kN/m ]
W3 UDLX -000.519 [ kN/m ]
P3 UDLX -000.725 [ kN/m ]
S3 UDLX -000.439 [ kN/m ]
W1l UDLZ -000.371 [ kN/m ]
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P1 UDLZ -000.515 [ kN/m ]
S1 UDLZ -000.320 [ kN/m ]
W2 UDLZ -000.371 [ kN/m ]
W3 UDLZ +000.271 [ kN/m ]
P3 UDLZ +000.228 [ kN/m ]
S3 UDLZ +000.456 [ kN/m ]
MEMBER 8 (4.530 m)
M N4 to N26 254x146 UB 31 [S 275] R +180.00
A 39.67E-4 ly 4414E-8 1z 448.4E-8 It 8.55E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Column 2
UT PartFix 20.00 +++ --- (0/10/20)
W1 UDLX +000.150 [ kN/m ]
P1 UDLX +000.274 [ kN/m ]
S1 UDLX +000.029 [ kN/m ]
W2 UDLX +000.150 [ kN/m ]
W3 UDLX +000.519 [ kN/m ]
P3 UDLX +000.725 [ kN/m ]
S3 UDLX +000.439 [ kN/m ]
W1l UDLZ -000.231 [ kN/m ]
P1 UDLZ -000.350 [ kN/m ]
S1 UDLZ -000.154 [ kN/m ]
W2 UDLZ -000.231 [ kN/m ]
W3 UDLZ +000.271 [ kN/m ]
P3 UDLZ +000.228 [ kN/m ]
S3 UDLZ +000.456 [ kN/m ]
MEMBER 9 (0.270 m)
M N25 to N41 254x146 UB 31 [S 275] R +000.00
A 39.67E-4 ly 4414E-8 1z 448_.4E-8 It 8.55E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Column 1
UT PartFix 20.00 +++ --- (0/10/20)
W1 UDLX +000.302 [ kN/m ]
P1 UDLX +000.258 [ kN/m ]
S1 UDLX +000.503 [ kN/m ]
W2 UDLX +000.302 [ kN/m ]
W3 UDLX -000.519 [ kN/m ]
P3 UDLX -000.725 [ kN/m ]
S3 UDLX -000.439 [ kN/m ]
W1l UDLZ -000.371 [ kN/m ]
P1 UDLZ -000.515 [ kN/m ]
S1 UDLZ -000.320 [ kN/m ]
W2 UDLZ -000.371 [ kN/m ]
W3 UDLZ +000.271 [ kN/m ]
P3 UDLZ +000.228 [ kN/m ]
S3 UDLZ +000.456 [ kN/m ]
MEMBER 10 (0.270 m)
M N26 to N42 254x146 UB 31 [S 275] R +180.00
A 39.67E-4 ly 4414E-8 1z 448_.4E-8 It 8.55E-8
E 210.0E6 G 80.77E6
UT Spacing 02.725 [Multiply AllLoads]
Column 2
UT PartFix 20.00 +++ --- (0/10/20)
W1 UDLX +000.150 [ kN/m ]
P1 UDLX +000.274 [ kN/m ]
S1 UDLX +000.029 [ kN/m ]
W2 UDLX +000.150 [ kN/m ]
W3 UDLX +000.519 [ kN/m ]
P3 UDLX +000.725 [ kN/m ]
S3 UDLX +000.439 [ kN/m ]
W1l UDLZ -000.231 [ kN/m ]
P1 UDLZ -000.350 [ kN/m ]
S1 UDLZ -000.154 [ kN/m ]
W2 UDLZ -000.231 [ kN/m ]
W3 UDLZ +000.271 [ kN/m ]
P3 UDLZ +000.228 [ kN/m ]
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S3 UDLZ +000.456

MEMBER 65 #*#*#* #{Q

M N2 to N61

A 24 _26E-4

E 210.0E6

Gable Column
UDLZ -001.483
UDLZ -002.151
UDLZ -001.135
UDLZ -001.483
UbLZ +001.412
ubLZ +001.187
UbLZ +002.374

wi
P1
S1
w2
w3
P3
S3

MEMBER 67 #*%%* %Qp

M N3 to N62

A 24 _26E-4

E 210.0E6
Gable Column
UDLZ -001.373
UDLZ -002.022
UDLZ -001.006
ubLZ -001.373
ubLZ +001.412
ubDLZ +001.187
ubLZ +002.374

wi
P1
S1
w2
w3
P3
S3

[ kN/m ]

(5.487 m)
178x102 UB 19 [S 275] R +090.00
ly 1357E-8 1z 137.6E-8

G 80.77E6

KN/m )
kN/m )
KN/m )
KN/m )
KN/m )
kN/m )
KN/m )

AAAAAAAAAA

(5.487 m)
178x102 UB 19 [S 275] R +090.00
ly 1357E-8 Iz 137.6E-8
G 80.77E6

KN/m )
KN/m )
kN/m )
KN/m )
KN/m )
KN/m )
KN/m )

AAAAAAAAA

4.41E-8

It 4.41E-8
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MEMBER 91 #*plv #*pk  (5.845 m)
M N41 to N57 114.3x3.2 CHS 8.77 [Grade 43] R +000.00
A 11.17E-4 ly 172_.5E-8 1z 172_5E-8 It 344.9E-8
E 210.0E6 G 80.77E6

Roof Bracing

sl (5.845m)
114.3x3.2 CHS 8.77 [Grade 43] B +000.00
ly 172.5E-8 Iz 172_5E-8 It 344.9E-8
G 80.77E6

Roof Bracing

MEMBER 95 #[5k: #[l» (5.845 m)

114.3x3.2 CHS 8.77 [Grade 43] R +000.00
ly 172.5E-8 1z 172.5E-8 It 344.9E-8
G 80.77E6

Roof Bracing

#*[p (5.845m)
114.3x3.2 CHS 8.77 [Grade 43] R +000.00

A 11.17E-4 ly 172.5E-8 1z 172_.5E-8 It 344_9E-8
E 210.0E6 G 80.77E6
Roof Bracing
MEMBER 99 #ibb #RbRk  (5.845 m)
M N65 to N70 114.3x3.2 CHS 8.77 [Grade 43] 3 +000.00
A 11.17E-4 ly 172_5E-8 Iz 172.5E-8 It 344_9E-8
E 210.0E6 G 80.77E6

Roof Bracing
MEMBER 100 #*fk #*Rk (5.845 m)

M N66 to N70 114 .3x3.2 CHS 8.77 [Grade 43] R +000.00
A 11.17E-4 ly 172.5E-8 Iz 172.5E-8 It 344.9E-8
E 210.0E6 G 80.77E6

Roof Bracing
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Nodal Deflections Serviceability (Maximum Values)
Node Nodal Displacements (mm) Nodal Rotations (Degrees)
SX=> SYA 8ZA SXYZ DOXD> YA OZA OXYZ
25 17.59 0.04 -1.39 17.64 0.24 -0.11 -0.15 0.31
26 17.56 -0.04 1.12 17.59 -0.17 0.11 -0.16 0.26
41 18.25 0.04 0.31 18.26 0.25 -0.11 -0.13 0.30
42 18.28 -0.04 0.31 18.28 -0.17 0.11 -0.15 0.25
62 18.30 -0.12 6.74 19.50 1.35 -0.12 0.03 1.36
65 18.28 -0.12 6.77 19.50 1.36 0.12 0.03 1.36
69 18.28 -0.47 11.08 21.38 0.79 0.00 -0.01 0.79
Nodal Deflections Serviceability (Minimum Values)
Nod Nodal Displacements (mm) Nodal Rotations (Degrees)
ode
SX=> SYA 827 dXYZzZ OXD> DOYA ZA OXYZ
25 -0.17 -0.03 112 1.13 -0.17 0.08 -0.01 0.19
26 0.04 0.04 -0.94 0.94 0.15 -0.06 0.02 0.16
41 -0.06 -0.04 -0.23 0.24 -0.17 0.09 -0.01 0.19
42 0.01 0.04 -0.24 0.24 0.15 -0.06 0.02 0.17
62 -0.01 0.08 -2.86 2.86 -0.45 0.05 0.00 0.45
65 -0.05 0.06 -2.88 2.88 -0.39 -0.04 0.00 0.39
69 0.00 0.18 -4.16 4.16 -0.24 0.00 0.00 0.24
Member Forces Ultimate (Maximum Values)

Mem [Node| Axial Torque Shear Force Bending Moment Maximum Moment |Maximum
ber |Endl| Force | Moment (KN) (KN.m) (KN.m @ m) Deflection
No. [End2| (kN) (KN.m) y-y 7-7 y-y 7.7 y-y 7-7 (mm @ m)

1 41 7.68T -0.05 -9.49 0.07 24.40 0.13 10.82 0.23 4.56

61 8.25T 0.05 -11.94 0.07 -9.93 0.23|@ 0.745|@ 4.206|@ 1.621

3 65 7.79T 0.04 9.05 0.02 -9.81 0.22 10.82 0.23 4.56

69 8.06T -0.04 3.81 0.02 2.47 022|@ 0.745|@ 4.206|@ 1.621

4 42 7.68T 0.05 9.52 -0.10 -25.98 0.17 8.41 -0.27 4.47

62 8.25T -0.05 8.35 -0.10 8.32 -027 (@ 4.224|@ 4.206|@ 1.588

6 66 8.57T -0.04 6.94 0.02 8.41 -0.22 8.41 -0.27 4.47

69 8.84T 0.04 -2.50 0.02 2.47 -022(@ 4.224|@ 4.206|@ 1.588

7 1 9.55C 0.00 8.68 5.06 0.00 0.00 18.33 6.09 16.02

25 10.24T 0.00 7.60 -4.47 23.44 134|@ 4213|@ 2401|@ 2.401

8 4 14.28C 0.00 -6.84 4.48 0.00 0.00 -5.81 5.39 13.78

26 12.55C 0.00 7.60 -3.96 -24.70 118|@ 1993|@ 2401|@ 2.401

9 25 10.24T 0.00 7.60 -4.47 23.44 1.34 18.33 6.09 16.02

41 10.32T 0.00 8.40 -5.04 24.04 017 (@ 4213|@ 2401|@ 2401

10 26 12.55C 0.00 7.60 -3.96 -24.70 1.18 -5.81 5.39 13.78

42 12.45C 0.00 8.40 -4.47 -25.77 019|@ 1993|@ 2401|@ 2401

65 2 23.25C 0.00 -9.77 0.00 0.00 0.00 -13.40 0.00 14.75

61 21.96C 0.00 9.77 0.00 0.00 0.00| @ 2744|@ 0.000 @ 2.744

— &7 3 16.91C 0.00: 9.77 0.00 0.00 0.00: 13.40 0.00 14.75-
62 15.63C 0.00-@—2.744-@—0.000-@—2.744——

0.00 9.77 —0.00 ——0.00 . :
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Member Forces Ultimate (Minimum Values)

Mem [Node| Axial Torque Shear Force Bending Moment Maximum Moment |Maximum
ber |Endl| Force Moment (KN) (KN.m) (KN.m @ m) Deflection
No. |[End2| (kN) (kN.m) y-y 77 y-y 77 y-y 7-7 (mm @ m)

1 41 1.77C 0.02 6.30 -0.04 -2.62 -0.11 -9.93 -0.15 0.15
61 0.57T -0.02 4.20 -0.04 2.30 -0.15|@ 4.207|@ 4.206|@ 3.199
3 65 2.84C -0.01 -3.27 0.00 2.03 -0.07 -9.93 -0.15 0.15
69 1.86C 0.01 -0.31 0.00 -0.44 -0.07|@ 4.207|@ 4.206|@ 3.199
4 42 3.20C -0.02 -6.36 0.04 5.93 -0.03 -5.77 0.15 0.15
62 2.56C 0.02 -7.80 0.04 -5.77 015|@ 4.207|@ 4.206|@ 3.199
6 66 2.84C 0.01 -4.22 0.00 -4.94 0.07 -5.77 0.15 0.15
69 1.86C -0.01 131 0.00 -0.44 007 |@ 4.207|@ 4.206|@ 3.199
7 1 8.86T 0.00 -5.87 -4.48 0.00 0.00 -5.81 -5.39 0.49
25 7.82C 0.00 -0.95 3.96 -3.25 -118|@ 1993 |@ 2401 |@ 2.763
8 4 8.86T 0.00 -0.72 -3.43 0.00 0.00 -4.11 0.61
26 10.24T 0.00 -4.07 3.05 4.01 -0.85 @ 2401|@ 2.763
9 25 7.82C 0.00 -0.95 3.96 -3.25 -1.18 -5.81 -5.39 0.49
41 7.72C 0.00 -1.23 4.47 -3.45 007|/@ 1.993|@ 2401|@ 2.763
10 26 10.24T 0.00 -4.07 3.05 4.01 -0.85 -4.11 0.61
42 10.32T 0.00 -4.04 3.44 6.17 -0.07 @ 2401|@ 2.763
65 2 6.08T 0.00 8.85 0.00 0.00 0.00 12.14 0.00 0.00
61 7.10T 0.00 -8.85 0.00 0.00 000|@ 2744|@ 0.000(@ 0.000
— 67 3 11.21T 0.00 8.32 0.00 0.00: 0.00 11.42 0.00: 0.00-
62 12.24T 0.00 -8.32 0.00 0.00 000 @ 2744 @ 0.000 @ 0.000
Support Reactions Serviceability (Maximum Values)
Node Directional Reactions (kN) Moment Reactions (kN.m)
Rx=>(kN) Ry (kN) RzA(kN) Mx=>(kN.m) MyAN(kN.m) MzA(kN.m)
1 -5.067 -8.841 -6.883 0.648 0.061 5.535
2 0.000 12.458 4.069 0.000 0.000 0.000
3 0.000 12.056 -3.874 0.000 0.000 0.000
4 -4.002 9.153 -6.883 -0.469 0.065 5.236
Total -99.201 485.666 -32.250 -1.378 0.014 113.675
Support Reactions Serviceability (Minimum Values)
Node Directional Reactions (kN) Moment Reactions (KN.m)
Rx=>(kN) Ry (kN) RzA(kN) Mx=>(kN.m) MyAN(kN.m) Mz (kN.m)

1 2.850 7.506 5.808 -0.469 -0.053 -0.678
2 0.000 -5.339 -3.874 0.000 0.000 0.000
3 0.000 -7.373 3.767 0.000 0.000 0.000
4 -0.172 -8.841 4.937 0.405 -0.013 0.129
Total 0.000 -148.422 0.000 0.007 0.000 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.




© MasterPort - Projecttitle : ...... V:\6190 Ady Smith Hilton Scout Hut Design and Drawings\Calculations\6190-Portal Design

- 25736 )
ASP Consulting (Melbourne) Ltd. Job Ref - 6190
York House Sheet - 116
. Made by :GB
Smisby Road, Ashby de la Zouch Date 16 April 2020 / Ver. 2018.06
Leicestershire, LE65 2UG Checked : HD
Tel: 01530 561802 Approved :

Axial with Moments (Member)
Column 1: Members 7 & 9 (A\l)
Between 2.700 and 4.100 m, in Load Case 7

Member Loading and Member Forces — Pending Moment and Membes Capacity

Loading Combination : 1 UT + 1 D1 + 1.5 P1
UT Spacing 02.725 [Multiply AllLoads]
UT PartFix 20.00 +++ --- vt My Mz)

P1 UDLX +000.258 [ kN/m ]
P1 UDLZ -000.515 [ kN/m ] e ———

Member Forces in Load Case 7 and Maximum Deflection from Load Case 81
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 72 vy 72 vy 7.7 (mm @ m)
1 4.52T 0.00 6.77 5.06 0.00 0.00 6.09 6.58
41 5.99T 0.00 1.71 -5.04 20.34 0.05 @ 2401 |@ 2.492
Classification and Effective Area (EN 1993: 2006)

Section (31.14 kg/m) 254x146 UB 31 [S 275]
Class = Fn(b/T,d/t,f,,N,M,,M,) 8.49, 36.5, 275, 0, 20.34, 6.09 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40

Local Capacity Check

Vy £/ Volyrd 3.92/259.813 = 0.015  Low Shear
Meyrd = fy. Wply/Ymio 275 x 393.1/1 108.103 kN.m
V., 5/ Vplzrd 0.622/398.98 = 0.002 Low Shear
Me..ra = f,- Wy /Yni0 275 x 94.1/1 25.878 kN.m
Npira = Ag.fy/Ymo 39.67x275/1 (No bearing / block tearing design) 1090.925 kN
1 = Ng/Npira -5.985/1090.925 = 0.005 OK
Woiny = Fn(Woiy, Ay, 1) 393.1, 16.364, 0.005 393.1 cm?
M yra = Wpiny-fy/Yao 393.1x 275/1 108.103 kN.m
Woinz = Fn(Woi, Ay, 0) 94.1,25.129, 0.005 94.1 cm?
MN.Z.Rd = Wpl.N.Z.fy/yMo 94.1 x 275/1 25.878 kKN.m
(My £/Mx yra)*+(M, 5/Mn 2 Rd)P (14.427/108.103)%+(5.994/25 878)!= 0.249 OK
Equivalent Uniform Moment Factor C1
Ci=fa(M;, Ma,y) 14.4,18.9, 0.764 1.123 Not Loaded
Cor1=Max(0.6+0.4y, 0.4) M = 18.88,y, = 0.764 0.906  Table B.3
Crn=Max(0.6+0.4yy, 0.4) M =5.99,y, =0.512 0.805  Table B.3
Ciny=Max(0.6+0.4yy, 0.4) M = 20.34,y, = 0.000 0.6 Table B.3
Lateral Buckling Check M.b.Rd
Le=1.00L 1x1.4= 1.4m
M= Fn(Cy,Le, L, 1,1y, E) 1.123, 1.400, 448.4, 8.552, 0.06588, 210000 676.495 kN.m
A=y W.£,/M, \393.1x 275/ 676.495 0.400
YLT= Fn(}\,LT,}\,LT595n ) 0.400, 0.413 1.000 Curve d
yir.mod = Fn(yr,Air.ke ) 1.000, 0.400, 0.955, 0.985 1.000 6.3.2.3
Mo ra =y Wiy fy< Meyra 1.000 x 393.1 x 275< 108.103 = 108.103 kN.m
Buckling Resistance
Uny = Nea/(yy-Nri/Vai) 0/999.973 0.000 OK
Un, = Nea/(y - Nrw/Tur) 0/974.186 0.000 OK
Unmty = My ga/(yL1- M- rid/Yar) 15.247/108.103 0.141 OK
Uniz = Myed/ (M, rid/Yar) 5.811/25.878 0.225 OK
Kyy=Cuny { 1+(A-0.2)Un } 0.600
K, =Ciny { 1+(21,-0.6)Un .} 0.805
ky,=0.6 k,, 0.483
Kk, =0.6 kyy 0.360
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Unytkyy.Umytky,.Unm, 0.000+0.600x0.141+0.483x0.225 0.193 OK
Unztkzy. Umytkzz.Umz 0.000+0.360x0.1414+0.805x0.225 0.231 OK
Deflection Check - Load Case 81
In-spand < Span/360 6.58< 4800 /360 6.58 mm OK
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Appendix-BB Stability (Member) :

Column 1: Members 7 & 9 (A\l)

Between 0.000 and 3.960 m, in Load Case 31

Member Loading and Member Forces — Bending Moment and Member Capacity
Loading Combination : 1 UT + 1.25D1 + 1.25D2 + 1.5 P3
UT Spacing 02.725 [Multiply AllLoads]
UT PartFix 20.00 +++ --- vt My Mz)
P3 UDLX -000.725 [ kN/m ] P
P3 UDLZ +000.228 [ kN/m ] 0 1 2 3
Lateral and Torsional Restraints
Side rails @ 2.7, 4.1 and 4.8 m
No stays are provided
Member Forces in Load Case 31
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber End1 Force Moment (kN) (KN.m) (KN.m @ m) Deflection
No. End2 (kN) (KN.m) vy 77 vy 7.2 vy 7.7 (mm @ m)
1 791T 0.00 -5.87 222 0.00 0.00 -5.81 -2.66 0.00
41 9.75T 0.00 8.36 225 5.97 0.06 |@ 1993 |@ 2356 |@ 2492
Classification and Effective Area (EN 1993: 2006)
Section (31.14 kg/m) 254x146 UB 31 [S 275]
Class = Fn(b/T,d/t,f,,N,My,M,) 8.49, 36.5, 275, -9.75, 5.8, 2.65 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Tension Side Lateral Restraint Spacing Check, Lm
L= fa(Ngg, A, C1, Wpiy, Ir) 9.7,39.7,1.13, 393.1, 8.6 1.534m
Lu<s 1.534<2.700 - Effect of tension side lateral restraints ignored
Compression Resistance N.b.Rd
Az =\A.fy/Ncrz 39.67x275/592.64 1.358
No.zra = Area.y.fy/Yui 39.67x0.4x275/10/1 = 436.525 kN Curve b
i= Fn(iy, i,, a) 105.5, 33.6, 150.8 110.7 mm
Ne1= Fn(E, L, I, I, Ly, a, is) 210, 448, 9, 0.066, 3960, 0, 111 1273.6 kN
AT =yA.fy/NerT 439.67x275/ 10 /1273.65 0.925
No.rra= Area.y £y/Yn 39.67x0.645x275/10/1 = 703.400 kN Curve b
Lateral Buckling Resistance Moment Mb
Moo = fa(Ly, B, L, I, L) 3.960, 210, 448.4, 8.552, 0.06588 96.195 kN.m
M = Ci* Moo 1.127 + 96.2 108.412 kN.m
A=y W.£,/ Mg \393.1x275/676.495 0.999
yLr=FnQALr,oLr,B) 0.999, 0.976, 0.750 0.701 Curve b
yrr.mod = Fn(y rr,Art,Ke,f) 0.701, 0.999, 0.942, 0.973 0.720 6.3.2.3
Mb.ra =y WpLyfy 0.720 x 393.1 x 275 77.810 kN.m
Combined Axial and Bending 6.62
Koy 1- {0.1/(Cpui1-0.25) } * NEo/Nb 2 rd 1.002
NEd/Nb 2 ra+Kzy-My Ee/Mp rd 9.745 / 436.525 + 1.002 x 5.808 / 77.81 = 0.097 OK
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Axial with Moments (Member)
Column 2 : Members 8 & 10 ( A\4)
Between 4.100 and 4.800 m, in Load Case 22

Member Loading and Member Forces
Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]

UT PartFix 20.00 +++ --- vt My Mz)
W2 UDLX  +000.150 [ KN/ ] |
W2 UDLZ -000.231 [ kN/m ]

Member Forces in Load Case 22 and Maximum Deflection from Load Case 82
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 77 vy 7.2 vy 7.7 (mm @ m)
4 14.18C 0.00 -6.84 225 0.00 0.00 22.68 4.66
4 12.35C 0.00 -3.90 2.28 -25.77 0.09 @ 2356 |@ 2.446
Classification and Effective Area (EN 1993: 2006)
Section (31.14 kg/m) 254x146 UB 31 [S 275]
Class = Fn(b/T,d/t,f,,N,M,,M,) 8.49, 36.5, 275, 14.18, 25.77, 2.68 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Local Capacity Check
Vyed/Vplyrd 4.327/259.813 = 0.017 Low Shear
Meyra = £y Wpiy/Ymo 275 x 393.1/1 108.103 kN.m
V2£d/Vpizrd 1.623/398.98 = 0.004 Low Shear
Mezra = £y Wai/Ymo 275 x 94.1/1 25.878 kN.m
Npird = Ag-£y/Ymo 39.67 x 275/1 = 1090.925 kN
n = Ngg/Npird 12.351/1090.925 = 0.011 OK
Woiny = Fn(Wpiy, Ay, n) 393.1,16.364,0.011 393.1 cm?
Mny.rd = Wpiny-fy/Y™mo 393.1x275/1 108.103 kN.m
Woinz = Fn(Wypi,, Ay, n) 94.1,25.129,0.011 94.1 cm?
MN.Z.Rd = Wpl.N.Z.fy/yMo 94.1 x 275/1 25.878 kKN.m
My g¢/Mny.ra)*+ Mz gd/MN.zrd)P (22.895/108.103)%+(1.28/25.878)'= 0.094 OK
Compression Resistance N.b.Rd
Ley=Ky.Ly 1x4.8 = 4.8
Ay =vA.fy/Ncr 139.67x275/3970.99 0.524
Noyra = Area.X.fy/YMl 39.67x0.917x275/10/1 = 999.973 kN Curve a
Lez=KzLz 1x0.7 = 0.7
Az =\A.fy/Ncrz 139.67x275/18966.57 0.24
Nbzrd = Area.x,fy/YMl 39.67x0.986x275/10/1 = 1075.429 kN Curve b
Let =Kt.Lx 1x4.8 = 4.8
AT =yA.fy/NerT \39.67x275/1046.82 1.021
Nb.Trd= Area.x.fy/YMl 39.67x0.584x275/10/1 = 636.934 kN Curve b
Equivalent Uniform Moment Factor C1
Ci= (M, Ma,yy) -22.9,-25.8, 0.889 1.054 Not Loaded
Cmt=Max(0.6+0.4yy, 0.4) M =-25.77,y, = 0.889 0.955  Table B.3
Cm~Max(0.6+0.4y;, 0.4) M =-1.28,y =-0.065 0.574  Table B.3
Cmy=Max(0.6+0.4\|,, 0.4) M= '25'77"1’ =0.000 0.6  Table B.3
Lateral Buckling Check M.b.Rd
Le=1.00L 1x0.7= 0.7 m
M= Fn(Cy,Le,I,1,1w,E) 1.054, 0.700, 448.4, 8.552, 0.06588, 210000 2452.575 kKN.m
A=y W,/ M N 393.1 x 275/2452.575 0.210
YLT= Fn(}\.LT,}LLTSQSO ) 0210, 0.210 1.000 Curve d
XLT.mod = Fn(XLTJ\,LT,kC,f) 1.000, 0.210, 0.955, 0.985 1.000 6.3.2.3
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My.ra =y Wiiy-fi< Meyra 1.000 x 393.1 x 275< 108.103 = 108.103 kN.m
Buckling Resistance
Uny = Nid/(yy-Nri/Va1) 14.184/999.973 0.014 OK
Un.z = Nid/(y2- Nrw/Ywi) 14.184/1075.429 0.013 OK
Umy = My sd/(y 1Mo ri/Ynmi) 23.472/108.103 0.217 OK
Umz = M,ed/(MyriYa1) 1.054 /25.878 0.041 OK
Kyy=Cy {1+(Ae-0.2)Uny} 0.603
Kz =Crz{1+(20-0.6)Un. .} 0.573
ky,=0.6 k,, 0.344
k,y=0.6 kyy 0.362
Uny+kyy. Unty+kyz. Un 0.014+0.603x0.217+0.344x0.041 0.159 OK
Unitkyy. Uny . Un, 0.013+0.362x0.217+0.573x0.041 0.115 OK

Deflection Check - Load Case 82
In-spand < Span/360 4.66<4800/ 360 4.66 mm OK
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Appendix-BB Stability (Member) :
Column 2 : Members 8 & 10 ( A\4) in Load Case 22

Member Loading and Member Forces
Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]

UT PartFix 20.00 +++ —--- vt My Mz)
W2 UDLX +000.150 [ kN/m ]
W2 UDLZ -000.231 [ kN/m ]

Lateral and Torsional Restraints
Side rails @ 2.7, 4.1 and 4.8 m

No stays are provided

T ]

-@

Member Forces in Load Case 22

Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber End1 Force Moment (kN) (kN.m) (KN.m @ m) Deflection
No. End2 (KN) (KN.m) vy 77 vy 7.2 vy 72 (mm @ m)

4 14.18C 0.00 -6.84 225 0.00 0.00 -2.68 0.00
42 12.35C 0.00 -3.90 2.8 25.77 0.09 @ 2356 |@ 2.446
Classification and Effective Area (EN 1993: 2006)

Section (31.14 kg/m) 254x146 UB 31 [S 275]

Class = Fn(b/T,d/t,f,,N,My,M,) 8.49, 36.5, 275, 14.18, 25.77, 2.68 (Axial: Non-Slender) Class 1

Auto Design Load Cases 1 & 5-40

Tension Side Lateral Restraint Spacing Check, Lm
L= fn(Ngg, A, Ci, Wiy, I1) 14.2,39.7,1.16,393.1, 8.6 1.549m
La<s 1.549<2.700 - Effect of tension side lateral restraints ignored
Compression Resistance N.b.Rd

Az =\A.fy/Ncrz \39.67x275/403.37 1.646

Nbzrd = Area.x.fy/YMl 39.67x0.294x275/10/1 = 320.506 kN Curve b

is= Fn(iy, i,, a) 105.5,33.6, 150.8 110.7 mm

Nerr=Fn(E, 1, I, I, Ly, a, is) 210, 448, 9, 0.066, 4800, 0, 111 1046.8 kKN

AT =yA.fy/NcerT 39.67x275/ 10 /1046.82 1.021

Nb.TRd= Area.X.fy/YMl 39.67x0.584x275/10/1 = 636.934 kN Curve b

Lateral Buckling Resistance Moment Mb

Mo = fn(L, E, I, Ir, Iyy) 4.800, 210, 448.4, 8.552, 0.06588 71.948 kN.m

M = Cy* Mo 1.750 « 71.9 125.894 kN.m

A=y W.£,/ Mg \393.1 x 275/ 2452.575 0.927

yLT= Fn(KLT,¢LT,B) 0.927,0.912, 0.750 0.744 Curve b

yrr.mod = Fn(y rr,Art,Ke,f) 0.744,0.927, 0.756, 0.882 0.844 6.3.2.3

Mb.ra =y Woy-fy 0.844 x 393.1 x 275 91.216 kN.m

Combined Axial and Bending 6.62
Kazy 1- {0.1A1/(Cimr1-0.25)}* NEo/Nb 2 Rd 0.994
NEd/Nb 2 ra+Kzy-My ge/Mp rd 14.184 /320.506 + 0.994 x 25.774/91.216 = 0.325 OK
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Axial with Moments (Member)
Rafter 1 of Bay 1 : Members 1-3 ( A\1-2)

Between 1.500 and 3.200 m, in Load Case 22

Member Loading and Member Forces — Bending Moment and Member Capacity
Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]
D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
W2 PTRN -000.043 0.000 1.183 -000.043 ?
W2 PTRN -000.043 1.183 6.335 -000.043
Member Forces in Load Case 22 and Maximum Deflection from Load Case 81
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 77 vy 7.2 vy 7.7 (mm @ m)
41 451T -0.01 -5.72 -0.01 24.24 0.12 9.93 -0.02 1.68
69 341T -0.02 3.80 0.02 0.76 0.03 |@ 4207 |@ 4224 |@ 1.577
Classification and Effective Area (EN 1993: 2006)
Section (25.09 kg/m) 203x133 UB 25 [S 275]
Class = Fn(b/T,d/t,f,,N,M,,M,) 8.54, 30.25, 275, 0, 24.24, 0.12 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Local Capacity Check
Vyed/Vplyrd 7.435/203.402 = 0.037 Low Shear
Meyra = £y Wpiy/Ymo 275 x257.7/1 70.868 kN.m
V2£d/Vpizrd 0.007 /329.914 = 0 Low Shear
Mezra = 5. Wy /Ymo 275x70.9/1 19.498 kN.m
Npira = Ag.fy/Ymo 31.96x275/1 (No bearing / block tearing design) 878.9 kN
n= NEd/Npl_Rd -5.188 /8789 = 0.006 OK
Wiiny = Fn(Wopy, Ayy, 0) 257.7,12.811, 0.006 257.7 cm?
MN.y.Rd = Wp].N.y-fy/YMO 257.7x275/1 70.868 kN.m
Wiinz = Fn(Wpiz, Ay, n) 70.9, 20.779, 0.006 70.9 cm?
Mn.zrd = Wpinz £/ YMmo 70.9 x 275/1 19.498 kN.m
(My .ea/Mn.yrd)* (M, go/MN.2R0)P (14.371/70.868)%+(0.11/19.498)'= 0.047 OK
Equivalent Uniform Moment Factor C1
Ci= (M, Ma,yy) 14.4,0.1, 0.006 1.744 Not Loaded
Cnir=Max(0.6+0.4y, 0.4) M = 14.36,,y = 0.006 0.602  Table B.3
Cinz=Max(0.6+0.4yy, 0.4) M =0.11,,,=0.891 0.956  Table B.3
Cmy=Max(0.2+0.8, 0.4) My=24.24, M= 0.39,y = 0.031,0= 0.016 0.4  Table B.3
Lateral Buckling Check M.b.Rd
Le=1.00L 1x1.7= 1.7m
M= Fn(Cy,L,I,1;,Iy,E) 1.744, 1.700, 308.5, 5.964, 0.02933, 210000 416.998 kN.m
A=y W.L,/ M \257.7 x 275 / 416.998 0.412
YLT= Fn(}\,LT,}\,LT595n ) 0.412, 0.525 0.995 Curve b
yrr-mod = Fn(yrr,ArLr.Ke,f) 0.995,0.412,0.757, 0.915 1.000 6.3.2.3
My rd =x Woly-fy< Mcyra 1.000 x 257.7 x 275< 70.868 = 70.868 kN.m
Buckling Resistance
Uny = Ned/(yy-Nri/Ym1) 0/671.812 0.000 OK
Un.= NEd/(yZ.NRk/YMl) 0/722.373 0.000 OK
Umy = Myed/(yrr-M-ri/YMi) 14.371/70.868 0.203 OK
Umz = Mgd/(Mzre/YM1) 0.11/19.498 0.006 OK
Kyy=Cmy{1+(Av-0.2)Uny} 0.400
k77=Cnz {1+(2A,-0.6)Un ;} 0.956
ky,=0.6 ky, 0.574
k,,=0.6 kyy 0.240
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Unytkyy.Umytky,.Unm, 0.000+0.400x0.203+0.574x0.006 0.084 OK
Unztkzy. Umytkzz.Umz 0.000+0.240x0.203+0.956x0.006 0.054 OK
Deflection Check - Load Case 81
In-spand < Span/360 1.68< 6335 /360 1.68 mm OK
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Appendix-BB Stability (Member) :
Rafter 1 of Bay 1 : Members 1-3 ( A\1-2)
Between 3.208 and 6.141 m, in Load Case 22

Member Loading and Member Forces — Bending Moment and Member Capacity
Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]

D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ] ° e S
W2 PTRN -000.043 0.000 1.183 -000.043 ! > 3 4 s

W2 PTRN -000.043 1.183 6.335 -000.043

Lateral and Torsional Restraints
Purlins @ 1.5, 3.2, 4.9 and 6.335 m
Stay @ 6.335 m

Member Forces in Load Case 22
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 72 vy 7.2 vy 7.2 (mm @ m)
41 4.51T -0.01 -5.72 -0.01 24.24 0.12 -9.93 -0.02 0.00
69 3.41T -0.02 3.80 0.02 0.76 0.03 |@ 4.207 @ 4224 @ 1.577

Classification and Effective Area (EN 1993: 2006)

Section (25.09 kg/m) 203x133 UB 25 [S 275]
Class = Fn(b/T,d/t,f,,N,My,M,) 8.54, 30.25, 275, -5.19,9.93, 0.12 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Tension Side Lateral Restraint Spacing Check, Lm
L= fn(Ngg, A, C1, Wiy, I1) 5.2,32.0,1.13,257.7, 6.0 1.631m
s<Lm Tension side lateral restraints must be spaced <=to 1.631m in this portion.

Compression Resistance N.b.Rd

i=Fn(iy, i,, a) 85.6,31.1, 121.9 152.2 mm

Net= Fn(E, L, I, I, Ly, a, is) 210, 309, 6, 0.029, 2933, 122, 152 990.2 kN

AT =y/A.fy/NerT \31.96x275/ 10 /990.16 0.942

Nore= Area.yfy/V 31.96x0.634x275/10/1 = 557.268 kN Curve b
Modification Factor for Non-Linear Moment Gradients Cn BB.3.3.2

Ri=(My gar+ a Nea)/(£,-WpLy) 0.633/(.001x 275x257.7) > 0 0.009

Ro=(My ear+ a Nea)/(£,-WpLy) 7.817/(.001x 275x257.7) > 0 0.110

R3=(My eas+ a Nea)/(f,. WpLy) 7.759/(.001x 275x257.7) > 0 0.109

Ry=(M, a4t a Nia)/(F,. W) 3.883/(.001x 275x257.7) > 0 0.055

Rs=(M, 45+ a Nia)/(f,. Wy 0.633/(.001x 275x257.7) > 0 0.009

Rs-Rg 0.110 - 0.009 > 0 0.101

C,=Fn(All above) 0.009, 0.110, 0.109, 0.055, 0.009, 0.101 1.147 BB.14

Lateral Buckling Resistance Moment Mb

Mero = fa(Narr, is, 2) 990.2,0.152,0.122 94.042 kN.m
Mero.Lim = fn(s, E, I, I, 1) 0.000, 210, 308.5, 5.964, 0.02933 Infinity kN.m
Mero = Min(Merg, Mero Lim) Min(0.094, Infinity) 94.042 kN.m
c=fn(hmax/Nmin, Li/Ly, h/te) 1, 1,26.051 1 BB.17
M= c? * Cp* Moo 1.000% * 1.147 + 94.0 107.883 kN.m
A=y WA,/ M, \257.7 x 275 / 416.998 0.810
yur=FnQuir,éirp) 0.810, 0.816, 0.750 0.811  Curveb
yur.mod = Fn(yr,Aumkef) 0.811, 0.810, 0.942, 0.971 0.836 6323
M ra =y Wyiy-fy 0.836 x 257.7 x 275 59.216 kN.m
Combined Axial and Bending 6.62
Kyy 1- {0.1/(Cui1-0.25)}* Nea/Nb v 1.001
Nea/Nb ratkey- My 5a/Mb ra 5.188/557.268 + 1.001 x 9.933 / 59.216 = 0.177 OK
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D1 UDLY -000.200
D2 UDLY -000.000
W2 PTRN
W2 PTRN

Member Loading and Member Forces
Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]

+000.525 5.152 6.335 +000.525
+000.216 0.000 5.152 +000.216

Axial with Moments (Member)
Rafter 2 of Bay 1 : Members 4-6 ( A\4-2)
Between 0.127 and 1.500 m, in Load Case 22

[ kN/m ]
[ kN/m ]

— e ——

Member Forces in Load Case 22 and Maximum Deflection from Load Case 81

XLT.mod = FH(XLTJ\,LT,kCaf)

Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 77 vy 7.2 vy 7.7 (mm @ m)

42 2.32C -0.01 8.25 -0.08 25.98 0.15 8.13 0.17 1.88
69 445T -0.01 -2.50 0.02 0.76 -0.03 |@ 4224 |@ 4206 |@ 1.631
Classification and Effective Area (EN 1993: 2006)

Section (25.09 kg/m) 203x133 UB 25 [S 275]

Class = Fn(b/T,d/t,f,,N,M,,M,) 8.54, 30.25, 275, 2.32,25.98, 0.17 (Axial: Non-Slender) Class 1

Auto Design Load Cases 1 & 5-40

Local Capacity Check

Vyed/Vplyrd 8.237/203.402 = 0.04 Low Shear

Meyra = £y Wpiy/Ymo 275 x257.7/1 70.868 kN.m

V2£d/Vpizrd 0.078 /329.914 = 0 Low Shear

Mezra = 5. Wy /Ymo 275x70.9/1 19.498 kN.m

Npira = Ag.fy/Ymo 31.96x275/1 (No bearing / block tearing design) 878.9 kN

n= NEd/Npl_Rd -4.454 /8789 = 0.005 OK

Wiiny = Fn(Wopy, Ayy, 0) 257.7,12.811, 0.005 257.7 cm?

MN.y.Rd = Wp]_N.y.fy/'YM() 257.7x275/1 70.868 kN.m

Wiinz = Fn(Wpiz, Ay, n) 70.9, 20.779, 0.005 70.9 cm?

Mn.zrd = Wpinz £/ YMmo 70.9 x 275/1 19.498 kN.m

(My .ea/Mn.yrd)* (M, go/MN.2R0)P (24.928/70.868)%+(0.144/19.498)'= 0.131 OK

Compression Resistance N.b.Rd

Ley=Ky.Ly 1x6.335 = 6.335

Ay =vA.fy/Ncr 431.96x275/1209.03 0.852

No.y.rd = Area.X.fy/YMl 31.96x0.764x275/10/1 = 671.812 kN Curve a

Lez=KzlLz 1x1.373 = 1.373

Az =\A.fy/Ncrz \31.96x275/3391.82 0.509

Nbzrd = Area.x,fy/YMl 31.96x0.88x275/10/1 = 773.799 kN Curve b

Let=Kt.Lx 1x6.335 = 6.335

AT =yA.fy/NerT \31.96x275/763.36 1.073

Nb.1.Re= Area.x.fy/YMl 31.96x0.552x275/10/1 = 484.724 kKN Curve b

Equivalent Uniform Moment Factor C1

Ci= (M, Ma,yy) 24.9,13.7,0.550 1.263 Not Loaded

Cmr=Max(0.6+0.4y, 0.4) M =24.92,,=0.550 0.82  Table B.3

Cn=Max(0.6+0.4yy, 0.4) M=0.14,,,=0.257 0.703  Table B.3

Ciny=Max(0.2+0.8¢s, 0.4) M;=25.98, M= 0.27,\|, =-0.029,¢,=0.010 0.4  Table B.3

Lateral Buckling Check M.b.Rd

Le=1.00L 1x1.373= 1.373 m

Ma= Fn(Cy,Le,I,I;,Iy,E) 1.263, 1.373, 308.5, 5.964, 0.02933, 210000 447.914 kN.m

A=y W,/ M \257.7x275/447.914 0.398

YLT= Fn(}\.LT,}LLTSQSO ) 0398, 0.431 1.000 Curve d

1.000, 0.398, 0.970, 0.989 1.000 6.3.2.3
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My.ra =y Wiiy-fi< Meyra 1.000 x 257.7 x 275< 70.868 = 70.868 kN.m
Buckling Resistance
Uny = Nid/(yy-Nri/Va1) 2.322/671.812 0.003 OK
Un.z = Nid/(y2- Nrw/Ywi) 2.322/773.799 0.003 OK
Umy = My sd/(y 1Mo ri/Ynmi) 24.928 /70.868 0.352 OK
Umz = M,ed/(MyriYa1) 0.144/19.498 0.007 OK
Kyy=Cy {1+(Ae-0.2)Uny} 0.401
Kz=Cinz {1+(21,-0.6)Un .} 0.704
ky,=0.6 k,, 0.422
k,y=0.6 kyy 0.241
Uny+kyy. Unty+kyz. Un 0.003+0.401x0.352+0.422x0.007 0.148 OK
Unitkyy. Uny . Un, 0.003+0.241x0.352+0.704x0.007 0.093 OK

Deflection Check - Load Case 81
In-spand < Span/360 1.88< 6335 /360 1.88 mm OK
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Appendix-BB Stability (Member) :

Rafter 2 of Bay 1 : Members 4-6 ( A\4-2)

Between 0.127 and 3.201 m, in Load Case 22

Member Loading and Member Forces

Loading Combination : 1 UT + 1.25 D1 + 1.25 D2 + 1.5 W2
UT Spacing 02.725 [Multiply AllLoads]
D1 UDLY -000.200 [ kN/m ]
D2 UDLY -000.000 [ kN/m ]
W2 PTRN +000.525 5.152 6.335 +000.525
W2 PTRN +000.216 0.000 5.152 +000.216

Lateral and Torsional Restraints
Purlins @ 1.5, 3.2, 4.9 and 6.335 m
Stay @ 6.335 m

Member Forces in Load Case 22
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 72 vy 7.2 vy 7.2 (mm @ m)
42 2.32C -0.01 8.25 -0.08 -25.98 0.15 8.13 -0.17 0.00
69 4.45T -0.01 -2.50 0.02 0.76 -0.03 |@ 4.224 @ 4.206 1.631

Classification and Effective Area (EN 1993: 2006)
Section (25.09 kg/m) 203x133 UB 25 [S 275]
Class = Fn(b/T,d/t,f,,N,My,M,)
Auto Design Load Cases 1 & 5-40

Tension Side Lateral Restraint Spacing Check, Lm
L= fn(Ngg, A, C1, Wy, Ir) 4.5,32.0,1.26,257.7, 6.0
Ly>s

Compression Resistance N.b.Rd
i= Fn(iy, i,, a) 85.6,31.1,121.9
Neo1=Fn(E, I, I, Ly, L, a, is)
AT =yA.fy/NerT
Nb_T_Rd= Area.x.fy/YMl

\31.96x275/ 10 /920.05
31.96x0.611x275/10/1 =

8.54,30.25, 275, -4.45,25.98,0.17

210, 309, 6, 0.029, 3074, 122, 152

(Axial: Non-Slender)

Modification Factor for Linear Moment Gradients Cm BB.3.3.1

Neg= Fn(E, I, Ly)

N = Nt/ Nerr
BE=Fn(M1,M2)
Cin=Fn(" ,l}t,Bo,B 1,B2)

210, 309, 3074
676.7/920.1
0.0, 0.0

Lateral Buckling Resistance Moment Mb
Mo = fn(Nerr, i, @) 920.1, 0.152,0.122
Mewo,Lim = fn(s, E, I, Ir, Iy)
McrO = Min(McrO, McrO,Lim)
c=M(hmax/hmin, L/Ly, h/t;)
Mcr = C2 * Cm. McrO
}\«LT:\/ W.fy/Mcr
yLr= Fn(Ar,oLr.B)
yur.mod = Fn(yr,ALtKe,f)
Mpra =y Wy fy

Combined Axial and Bending 6.62
Koy
Ned/Np,zratKzy-My g¢/Mp rd

Min(0.087, 0.239)
1,1,26.051

1.0002 + 1.880 « 87.4
\257.7x 275/ 447.914
0.657, 0.705, 0.750
0.891, 0.657, 0.756, 0.883
1.000 x 257.7 x 275

0.735, 0.000, 0.532, 0.366, 0.

104

1.700, 210, 308.5, 5.964, 0.02933

1- {01/(CmLT'025)}' NEd/Nb,z,Rd
4.454 /537.391 + 0.999 x 24.

928 /70.868 =

1.824m

1.824>1.700 - Effect of tension side lateral restraints considered

152.2 mm
920.1 kN
0.977
537.391 kN

676.7 kN
0.735
0.000
1.880

87.383 kN.m
239.142 kN.m
87.383 kN.m
1

164.307 kN.m
0.657

0.891

1.000

70.868 kN.m

0.999
0.360

Class 1

Curve b

BB.13

BB.17

Curve b
6.3.2.3

OK
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Axial with Moments (Member)

Gable Column : Member 65 ( A\2)

Between 2.700 and 4.100 m, in Load Case 33

Member Loading and Member Forces
Loading Combination : 1 UT + 1.25D1 + 1.25D2 + 1.5 S3
S3 UDLZ +002.374 ( kN/m )

_—

Member Forces in Load Case 33 and Maximum Deflection from Load Case 81
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. End2 (kN) (kN.m) vy 77 vy 7.2 vy 7.7 (mm @ m)
65 2 3.36C 0.00 9.77 0.00 0.00 0.00 -1340 | 0.00 6.14
61 2.08C 0.00 9.77 0.00 0.00 0.00 |@ 2744 |@ 0.000 (@ 2.744
Classification and Effective Area (EN 1993: 2006)
Section (19.04 kg/m) 178x102 UB 19 [S 275]
Class = Fn(b/T,d/t,f,,N,My,M,) 6.41, 30.58, 275, 3.36,13.4,0 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Local Capacity Check
Vyed/Vplyrd 0.037/156.396 = 0 Low Shear
Meyra = £y Wery/Ynmo 275 x 171.3/1 47.108 kN.m
Npl_Rd = Ag.fy/yMo 24.26 x 275/1 = 667.15 kN
n= NEd/Npl_Rd 2.081/667.15= 0.003 OK
Woiny = Fn(Wpiy, Ay, n) 171.3, 9.85, 0.003 171.3 cm?
Mny.rd = Wpiny-fy/Y™mo 171.3x275/1 47.108 kKN.m
(My E¢/MNy.ra)*+H(MzEd/MN zRd)P (13.398/47.108)*+(0)'= 0.081 OK
Compression Resistance N.b.Rd
Ley=Ky.Ly 1x5.487 = 5.487
Ay =«A.fy/Ncr \24.26x275/934.04 0.845
Nbyrd = Area.x.fy/}’Ml 24.26x0.769x275/10/1 = 513.039 kN Curve a
Lez=Kz.lLz 1x1.4= 1.4
Az =\A.fy/Ncrz \24.26x275/1455.06 0.678
Nbzrd = AreaAX.fy/YMl 24.26x0.796x275/10/1 = 531.199 kN Curve b
Let =Kt.Lx 1x5.487 = 5.487
AT =yA.fy/NcrT \24.26x275/687.89 0.985
Nb.rrRdi= Area.x.fy/YMl 24.26x0.607x275/10/1 = 404.755 kN Curve b
Equivalent Uniform Moment Factor C1
Ci= (M, Ma,yy) -13.4,-10.1,0.756 1.128 Not Loaded
Cnr=Max(0.6+0.4yy, 0.4) M=-13.4,,=0.756 0.902  Table B.3
Cm;=Max(0.6+0.4yy, 0.4) M =0,y = 1.000 1 Table B.3
Cmy=Max(0.6+0.4\|,, 0.4) M= 0"!’ =1.000 1 Table B.3
Lateral Buckling Check M.b.Rd
Le=1.00L I1x14= 1.4m
M= Fn(Cy,Le,I,1,1w,E) 1.128, 1.400, 137.6, 4.408, 0.009848, 210000 160.795 kN.m
Avt=y W1,/ Mg N 171.3 x 275/ 160.795 0.541
yir=Fn(ALr,ALrsos0 ) 0.541, 0.560 0.943 Curve b
yrr-mod = Fn(yr,ArtKe,f) 0.943, 0.541, 0.942, 0.975 0.967 6.3.2.3
M rd =x Wpl,y.fyﬁ Mcyrd 0.967 x 171.3 x 275<47.108 = 45.567 kN.m
Buckling Resistance
Uny = NEd/(y-Nri/Ymi) 3.362/513.039 0.007 OK
Unz= NEd/(XZ.NRk/YMI) 3.362/531.199 0.006 OK
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Umy = Myed/(yLr-M-ri/Y™1) 13.398 /45.567 0.294 OK
Unmz = Mg/ (MyridYmi) 0/11.44 0.000 OK
Kyy=Crny { 1+(Av-0.2)Uny } 1.004
kz=Cinz {1+(21,-0.6)Un 1} 1.005
ky,=0.6 k,, 0.603
kgy= 1- {0.1/(Cpur1-0.25)} Un, 0.999
Uny+kyy. Uny+kyz.Unt 0.007+1.004x0.294+0.603x0.000 0.302 OK
Unitkay-Uny ke Uni, 0.006+0.999x0.294+1.005x0.000 0.300 OK
Deflection Check - Load Case 81
In-spand < Span/360 6.14< 5487 / 360 6.14 mm OK
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Appendix-BB Stability (Member) :
Gable Column : Member 65 ( A\2) in Load Case 33

Member Loading and Member Forces
Loading Combination : 1 UT + 1.25D1 + 1.25D2 + 1.5 S3
S3 UDLZ +002.374 ( kN/m )

Lateral and Torsional Restraints

Side rails @ 2.7, 4.1 and 5.487 m 0 ! 2 3
No stays are provided
Member Forces in Load Case 33
Mem Node Axial Torque Shear Force Bending Moment Maximum Moment Maximum
ber Endl Force Moment (KN) (KN.m) (kN.m @ m) Deflection
No. | End2 (kN) (kN.m) vy 72 vy 72 vy 72 (mm @ m)
2 3.36C 0.00 -9.77 0.00 0.00 0.00 -13.40 0.00 0.00
65 61 2.08C 0.00 9.77 0.00 0.00 0.00 |@ 2744 |@ 0.000 (@ 2744
Classification and Effective Area (EN 1993: 2006)
Section (19.04 kg/m) 178x102 UB 19 [S 275]
Class = Fn(b/T,d/t,f,,N,My,M,) 6.41, 30.58, 275, 3.36,13.4,0 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40
Tension Side Lateral Restraint Spacing Check, Lm
L= fn(Ngg, A, Ci, Wiy, It) 34,243,1.13,171.3,4.4 1.403m
Lu<s 1.403<2.700 - Effect of tension side lateral restraints ignored
Compression Resistance N.b.Rd
Az =\|A.fy/Nerz \24.26x275/94.73 2.656
No.zra = Area.y fy/Ymi 24.26x0.125x275/10/1 = 83.328 kN Curve b
i= Fn(iy, i, a) 74.8,23.8, 106.7 78.5 mm
Nor=Fn(E, L, I, Iy, Ly, a, is) 210, 138, 4, 0.010, 5487, 0, 78 687.9 kN
AT =yA.fy/NerT \24.26x275/ 10 /687.9 0.985
Np.rra= Area.y fy/Yui 24.26x0.607x275/10/1 = 404.757 kN Curve b
Lateral Buckling Resistance Moment Mb
Mo = fn(Ly, E, I, Ir, 1) 5.487,210, 137.6, 4.408, 0.009848 20.037 kN.m
M = Ci* Moo 1.127 «20.0 22.582 kN.m
A=y WA/ M, §171.3 x 275/ 160.795 1.444
yur=Fn(ALr,oLr.B) 1.444, 1.460, 0.750 0.452 Curve b
yir-mod = Fn(yrr,AutKe,f) 0.452, 1.444,0.942, 0.995 0.454 6.3.2.3
Mpra =y WpLyfy 0.454 x 171.3x 275 21.397 kN.m
Combined Axial and Bending 6.62
k,y 1- {0.1/(Crr1-0.25)} * Nga/Nb zrd 0.999
NEd/Nb 2 ratKzy- My go/Mp ra 3.362/83.328 +0.999 x 13.398 /21.397 = 0.666 OK
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Strut and Tie (Member)
Roof Bracing : Member 96 ( 3\B-A)

Classification and Effective Area (EN 1993: 2006)

Section (8.77 kg/m) 114.3x3.2 CHS 8.77 [Grade 43]
Class = Fn(D/t,fy) 35.72, 275 (Axial: Non-Slender) Class 1
Auto Design Load Cases 1 & 5-40

Strut by One Row of Bolts or Equivalent Weld (Case 33)

A =Fn(Lx,Ly,rx,ry) 5.845,5.845,3.93,3.93 148.72 OK

Nb.rd = Area.f; 11.17x81.23/10 = 90.731 kN Curve a

F (Strut)/Np rd 10.528 /90.731 0.116 OK
Axially Loaded Member in Tension : 6.2.3 (Case 7)

Te = Ag.fy/Ymo 11.17x275/1 (No bearing / block tearing design) 307.175 kN

F (Tie)/Tc 10.561/307.175 0.034 OK
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Elastic Critical Load Factor

Load Case 001 : 1.25 (Dead+Services) + 1.5 Live/Snow
oler From Buckling Analysis 14.993

Load Case 005 : 1.25 (Dead+Services) + 1.5 Live/Snow + Notional -->
oler From Buckling Analysis 14.993

Load Case 006 : 1 Dead + 1.5 Side Wind W1 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 007 : 1 Dead + 1.5 Side Wind P1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 008 : 1 Dead + 1.5 Side Wind S1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 009 : 1.25(Dead + Serv) + 1.5Side Wind W1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 010 : 1.35(Dead + Serv) + 0.75Side Wind W1 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 011 : 1.25(Dead + Serv) + 1.5Side Wind P1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 012 : 1.35(Dead + Serv) + 0.75Side Wind P1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 013 : 1.25(Dead + Serv) + 1.5Side Wind S1 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 014 : 1.35(Dead + Serv) + 0.75Side Wind S1 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 015 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W1 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 016 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W1 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 017 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind P1 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 018 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind P1 (Local Wind)
oLer From Buckling Analysis 14.993

Load Case 019 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind S1 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 020 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind S1 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 021 : 1 Dead + 1.5 Side Wind W2 (Local Wind)
Oler From Buckling Analysis 29.993

Load Case 022 : 1.25(Dead + Serv) + 1.5Side Wind W2 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 023 : 1.35(Dead + Serv) + 0.75Side Wind W2 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 024 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W2 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 025 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W2 (Local Wind)
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oler From Buckling Analysis 14.993

Load Case 026 : 1 Dead + 1.5 Side Wind W3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 027 : 1 Dead + 1.5 Side Wind P3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 028 : 1 Dead + 1.5 Side Wind S3 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 029 : 1.25(Dead + Serv) + 1.5 Side Wind W3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 030 : 1.35(Dead + Serv) + 0.75Side Wind W3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 031 : 1.25(Dead + Serv) + 1.5 Side Wind P3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 032 : 1.35(Dead + Serv) + 0.75Side Wind P3 (Local Wind)
oLer From Buckling Analysis 29.993

Load Case 033 : 1.25(Dead + Serv) + 1.5 Side Wind S3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 034 : 1.35(Dead + Serv) + 0.75Side Wind S3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 035 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind W3 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 036 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind W3 (Local Wind)
oLer From Buckling Analysis 14.993

Load Case 037 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind P3 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 038 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind P3 (Local Wind)
oler From Buckling Analysis 29.993

Load Case 039 : 1.25(Dead + Serv) + 1.5 Live/Snow + 0.75 Side Wind S3 (Local Wind)
oler From Buckling Analysis 14.993

Load Case 040 : 1.35(Dead + Serv) + 1.05 Live/Snow + 0.75 Side Wind S3 (Local Wind)
oLer From Buckling Analysis 14.993

Load Case 077 : D1 Dead Load
oler From Buckling Analysis 29.993

Load Case 078 : D1 Dead Load plus D2 Services
oler From Buckling Analysis 29.993

Load Case 079 : LO Uniform Snow/live load plus L1 Live Load
oLer From Buckling Analysis 29.993

Load Case 080 : W1 Wind on Side (Top Values) --> (Local Wind)
oler From Buckling Analysis 29.993

Load Case 081 : W2 Wind on Side (Bottom Values) --> (Local Wind)
oler From Buckling Analysis 29.993

Load Case 082 : W3 Wind on Gable (Local Wind)
oler From Buckling Analysis 29.993
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Load Case

001:
005 :
006 :
007 :
008 :
: 1.25(Dead + Serv) + 1.5Side
010:
011:
012:

009

013

030

1.25 (Dead+Services) + 1.5 L
1.25 (Dead+Services) + 1.5 L
1 Dead + 1.5 Side Wind W1 (L
1 Dead + 1.5 Side Wind P1 (L
1 Dead + 1.5 Side Wind S1 (L

1.35(Dead + Serv) + 0.75Side
1.25(Dead + Serv) + 1.5Side
1.35(Dead + Serv) + 0.75Side

: 1.25(Dead + Serv) + 1.5Side
014 :
015:
016 :
017:
018:
019:
020:
021:
022 :
023:
024 :
025:
026 :
027 :
028 :
029:

1.35(Dead + Serv) + 0.75Side
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1 Dead + 1.5 Side Wind W2 (L
1.25(Dead + Serv) + 1.5Side
1.35(Dead + Serv) + 0.75Side
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1 Dead + 1.5 Side Wind W3 (L
1 Dead + 1.5 Side Wind P3 (L
1 Dead + 1.5 Side Wind S3 (L
1.25(Dead + Serv) + 1.5 Side

: 1.35(Dead + Serv) + 0.75Side
031:
032:
033:
034 :
035:
036:
037:
038:
039:
040:

1.25(Dead + Serv) + 1.5 Side
1.35(Dead + Serv) + 0.75Side
1.25(Dead + Serv) + 1.5 Side
1.35(Dead + Serv) + 0.75Side
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv
1.25(Dead + Serv) + 1.5 Live
1.35(Dead + Serv) + 1.05 Liv

Sway Stability Summary

oLer
14.99

14.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
14.99
14.99
14.99
14.99
14.99
14.99
29.99
29.99
29.99
14.99
14.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
29.99
14.99
14.99
14.99
29.99
14.99
14.99

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A

Sway Ampt Plastic LF Method

Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.
Buckling Anal.

From Case P-A ON Verdict
001 No OK
005 No OK
006 No OK
007 No OK
008 No OK
009 No OK
010 No OK
011 No OK
012 No OK
013 No OK
014 No OK
015 No OK
016 No OK
017 No OK
018 No OK
019 No OK
020 No OK
021 No OK
022 No OK
023 No OK
024 No OK
025 No OK
026 No OK
027 No OK
028 No OK
029 No OK
030 No OK
031 No OK
032 No OK
033 No OK
034 No OK
035 No OK
036 No OK
037 No OK
038 No OK
039 No OK
040 No OK

Second-Order Elastic Analysis has been used in the following cases

None
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ol z z 98 20
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10 tk 7 fw 9= 90 ko
1496 L1

Plates S 275

Beam 203x133 UB 25 [S2751
Haunch 203x133 UB 25 [S275]

End-Plate 437 x 150 x 15 mm (8 ka)

Column 254x146 UB 31 [S275]

Top 40 above top flange

6 No. M20 Grade 8.8 Bolts in 22 mm holes
Haunch Stiff 10 mm with 7 FW

Eaves joint at : B1 - Level 1 : Rafter 1 of Bay 1 : Members 11-12 ( B\1-2)
Beam to Column Flange End-Plated Connection to EC 3 (UK NAD)
Loading Case 001 : 1.25 (Dead+Services) + 1.5 Live/Snow

Basic Data

Integrated Applied Forces at Column/Right Rafter Interface

Right Rafter Forces M, Fvr, Fr
Resultant Forces M, Fv, F
Load directions

Design to

Weld Grades

Basic Dimensions
Column-254x146UB31 [28]
Rafter-203x133UB25 [28]
Haunch-203x133UB25 [28]
Bolts 20 mm @ in 22 mm holes
Plates S 275
Rafter Capacities Mc, Fvc, Fc

76.5 kNm, 39.9 kN, 24.0 kN

76.5 kNm, 43.3 kN, 17.1 kN

Top of Joint in Tension, Rafter moving Down and in Compression.

EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book

P398: Joints in steel construction: Moment-Resisting Joints to Eurocode 3
All weld grades provided to suit minimum connected steel grade

D=251.4, B=146.1, T=8.6, t=6.0, r=7.6, py=275

D=203.2, B=133.2, T=7.8, t=5.7, r=7.6, py=275

D=203.2, B=133.2, T=7.8, t=5.7, r=7.6, py=275

Grade 8.8 Bolts

All weld grades provided to suit minimum connected steel grade

170.9 kN.m, 379.0 kN, 1183.1 kN Mc =170.9 kN.m

Summary of Results (Unity Ratios)

Moment Capacity 78.6 kNm (for 2 rows of bolts) (Modified Applied Mom. M,0¢=71.5 kNm)

Shear Capacity

Flange Welds

Web Welds

Haunch Welds

Column Compression stiff Web Weld
End of Haunch Compression Zone

Basics
Bm/Plt by, W, typ, Sw, mp, €, 1p
Column B, tyc. I, mg, €, Nc
Fl,Rd:kZ' W A /'YmZ
Fr3re=Y Fira

BOLT ROW 1

Column Flange row 1 only
m, ¢, S
lefrcp=min(Circle, Indiv End)
lefrnep=min(Corner2 (b), Side (¢))

0.91
0.15
0.74 0.74
0.68, 0.11 0.68
0.38, 0.07 0.38
0.24 0.24
0.02, 0.02 0.02
Step 1: Tension Zone
150.0, 65, 5.7, 6,24.9,42.5,31.1
146.1, 6.0, 7.6, 23.4, 40.6, 29.3
0.90800+245/1.25 141.1 kN
2¢141.1 282.2 kN
23.4,40.6, 80.0
min(147.2, 233.6) 147.2 mm
min(152.2, 144.4) 144.4 mm

OK

OK
OK
OK
OK
OK
OK
OK

T2.2 (b)
T2.2 (e)
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Mode 1 logr,i=min(lefrep, lefenp) min(147.2, 144.4) 144.4 mm
Mode 2 lcff‘zzlcff‘ncp 144.4 144.4 mm
M1 =lesr1 *t?*py/4/Vnmo 144.4+8.6+8.6°275.0/4/1.0 734.1 kN.mm
M2 =lese *t*py/4/Ymo 144.4+8.628.6°275.0/4/1.0 734.1 KN.mm
2emen-e.(m+n) 2023.4229.28-9.25+(23.42+29.28) 883.8
Fr ra=(8*n-2¢€y)*My1 1 /883.8 (8429.28-2+9.25)+734.1/883.8 179.2 kN
Fr.2re=(2*Mp12 +0NbeF, gg)/(m-+n) (2¢734.1 +29.28+2+141.1)/(23.42 + 29.28) 184.7 kN
Fr.ra =min(Frrs model,2,3) min(179.2, 184.7, 282.2) 179.2 kN
Column Web Tension row 1 only
O=f(legs ty, Avesp) fn(144.4, 6.0, 1636, 1.00) 0.86
Fiwerd =O¢lefr1 *twe *fy,we/Y™mo 0.86°144.4+6.0+275/1.00 203.9 kN
End Plate row 1 only
m, e, MX,qy 24.9,42.5,27.3,6.7
Lo modes lefr,cp = 156.1, Legrnep = 165.5 T2.2 (¢)
Mode 1 leg=min(lefrcp, lettenp) min(156.1, 165.5) 156.1 mm
Mode 2 legro=leenep 165.5 165.5 mm
M1 =letr1 *t*py/4/Vnmo 156.1215.0215.0+275.0/4/1.0 2415.2 kN.mm
M1z =letr2 t*py/4/Ymo 165.5¢15.0215.02275.0/4/1.0 2560.1 kN.mm
2emen-ey,.(m+n) 2¢24.85+31.06-8.25+(24.85+31.06) 1082.5
Frire=(8°n-2¢ey)*M,1 /1082.5 (831.06-28.25)+2415.2/1082.5 517.6 kN
Frard=(2°Mp12 tn°Nb*F gg)/(m+n) (2¢2560.1 + 31.06°2°141.1)/(24.85 + 31.06) 248.4 kN
Fr ra =min(Frrq model,2,3) min(517.6, 248.4, 282.2) 248.4 kN
Beam Web Tension row 1 only
Fwa,Rd =1¢fﬂ] *twb 'fy,wb/YMO 156.15.7+275/1.00 244.7 kN
Potential resistance of Bolt Row 1 Fii rd 179.2 kN Mode 1
BOLT ROW 2
Column Flange row 2 only
m, 23.4,40.6
leff modes leﬂ;cp = 147.2, 1effqncp =1444 T2.2 (e)
Mode 1 legri=min(lescp, lefrenp) min(147.2, 144.4) 144.4 mm
Mode 2 lefrp=leftnep 144 .4 144.4 mm
M1 =letr1 t*py/4/Vnmo 144.4+8.6°8.62275.0/4/1.0 734.1 kKN.mm
Mpl‘z =leff‘2 ~tf2-py/4/YMo 144.48.628.62275.0/4/1.0 734.1 kKN.mm
2emen-ey,.(m+n) 2¢23.42929.28-9.25+(23.42+29.28) 883.8
Fr,1rd=(8°n-2+¢y)*M,;; /883.8 (829.28-249.25)+734.1/883.8 179.2 kN
Frard=(2*Mp12 tn*Nb*F gg)/(m+n) (2¢734.1 +29.28+2¢141.1)/(23.42 +29.28) 184.7 kN
Fr ra =min(Frrq model,2,3) min(179.2, 184.7, 282.2) 179.2 kN
Column Web Tension row 2 only
O=fn(letr- tw, Ave,3) fn(144.4, 6.0, 1636, 1.00) 0.86
Fiwerd =O°lest1 *twe *fywe/YMo 0.86°144.4+6.0+275/1.00 203.9 kN
End Plate row 2 only
m, e 24.9,42.5
leff modes 1¢fgcp = 156.1, leff)ncp =152.5 T2.2 (e)
Mode 1 legri=min(let,ep, letr,enp) min(156.1, 152.5) 152.5 mm
Mode 2 lcff‘zzlcff‘ncp 152.5 152.5 mm
M1 =lesr1 t?*py/4/Vnmo 152.515.0215.0+275.0/4/1.0 2359.4 kN.mm
M2 =ler2 *t?*py/4/Ynmo 152.515.0215.0+275.0/4/1.0 2359.4 kN.mm
2emen-e.(m+n) 224.8531.06-8.25+(24.85+31.06) 1082.5
Fr, ra=(8*n-2¢€y)*M,1; /1082.5 (8431.06-2+8.25)+2359.4/1082.5 505.6 kN
Fr2ra=(2*Mj12 +n*Nb*F, gg)/(m-+n) (242359.4 +31.06°2°141.1)/(24.85 + 31.06) 2412 kN
Fr.ra =min(Frrs model,2,3) min(505.6, 241.2, 282.2) 2412 kN
Beam Web Tension row 2 only
Frubrd =leit1 *twb *Fya/Yno 152.5+5.7+275/1.00 239.1 kN
Column Flange rows 1 to 2 combined
lesr,cp(Row 1)=Plem PI-23.42 73.6 mm
lei,nc(Row 1)=2m+0.625¢ 2¢23.42+0.625+40.55 72.2 mm
Lesr,cp(Row 2)=PIem PI+23.42 73.6 mm
Legr,nc(Row 2)=2m+0.625¢ 2023.42+0.625+40.55 72.2 mm
leff,cpzleff,cp(R1)+2P+leff,cp(R2) 73.6 +270.0 + 73.6 287.2 mm
leff,ncpzlet}]ncp(R1)+P+1eff,ncp(R2) 722+ 70.0+72.2 214.4 mm
Lest 1 =min(lesreps Lefrncp) Min(287.2, 214.4) 2144 mm
lefro=leftnep 214.4 214.4 mm
Mpi1 =letr1 t*py/4/Vnmo 214.4+8.6°8.62275.0/4/1.0 1090.0 kKN.mm
M2 =letra topy/4/Ymo 214.4+8.6°8.6°275.0/4/1.0 1090.0 kN.mm
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2emen-ey,.(m+n) 2023.42029.28-9.25+(23.42+29.28) 883.8
Fr,1rd=(8°n-2+ey)*M,;; /883.8 (829.28-29.25)+1090.0/883.8 266.0 kN
Frard=(2*°Mp12 tn*Nb*F gq)/(m+n) (2¢1090.0 +29.28+4+141.1)/(23.42 + 29.28) 355.0kN
Frra =min(Fr.rs model,2,3) min(266.0, 355.0, 564.5) 266.0 kN
Fore=Frra-Firal,1 266.0-179.2 86.9 kN
Column Web Tension rows 1 to 2 combined
O=f(lerr tw, Ave,3) m(214.4, 6.0, 1636, 1.00) 0.74
Fiwerd =O°Lesr1 *twe *Tywe/Ymo 0.749214.4+6.0+275/1.00 263.4 kN
Fora=Frra-Firal,1 263.4-179.2 84.3 kN
End-Plate rows 1 to 2 combined
lesr,cp(Row 1)=Plem PI-24.85 78.1 mm
lefr,nc(Row 1)=g*m-(2m+0.625¢) 6.66°24.85-(224.85+0.625+42.50) 89.2 mm
Lesr,cp(Row 2)=PIem PI+24.85 78.1 mm
Legr,nc(Row 2)=2m+0.625¢ 2¢24.85+0.625+42.50 76.3 mm
leffﬁcpzlefchp(R1)+2P+leﬁ‘,cp(R2) 78.1 +270.0 +78.1 296.1 mm
leff,ncpzlet}]ncp(R1)+P+1eff,ncp(R2) 89.2+70.0 +76.3 235.5 mm
leffqlzmin(leff,cp, leﬂ;ncp) Min(296.1, 235.5) 235.5 mm
leff,zzleff‘ncp 235.5 235.5 mm
Mpl‘l =leff‘1 ‘tfz‘py/4/VMo 235.5¢15.0215.0275.0/4/1.0 3642.9 kN.mm
Mpl‘z =leff‘2 ~tf2-py/4/YMo 235.5¢15.0215.0275.0/4/1.0 3642.9 kN.mm
2emen-ey,.(m+n) 2¢24.85+31.06-8.25+(24.85+31.06) 1082.5
Fr,1ra=(8°n-2°ey)*M,; /1082.5 (831.06-2¢8.25)3642.9/1082.5 780.7 KN
Frard=(2°Mp12 tn*Nb*F gg)/(m+n) (223642.9 +31.06%4+141.1)/(24.85 + 31.06) 4439 kN
Fr ra =min(Frrq model,2,3) min(780.7, 443.9, 564.5) 4439 kN
Fore=Frra-Firal,1 443.9-179.2 264.8 kN
Beam Web Tension rows 1 to 2 combined
Ft,wb,Rd :lcf‘ﬂ] 'twb ° y,wb/YMO 235.5¢5.7275/1.00 369.2 kN
Fore=Frra-Firal,1 369.2-179.2 190.0 kN
Potential resistance of Bolt Row 2 Fiord 84.3 kKN Col Web
Step 1C Plastic distribution Limit
Tp< d/1.9°\/(fub/fyp) 15.0 < 20/1.9+4/(800.0/275) 15.0<=18.0 Plastic
Tre< d/1.95\(fun/fy ) ) 8.6 < 20/1.9+4/(800.0/275) 8.6 <=18.0 Plastic
Fiira<1.9Fiu 179.2 <1.9-141.1 Plastic
Classification Plastic Deformation occurs. Use Plastic distribution
Potential Tension Capacity
Sigma Fiirg 179.2 + 84.3 kN 263.4 kKN
Step 2 & 6B: Compression Zone
Web Bearing
n =min(5,2+0.6°B./(tr+s)) min(5, 2 +0.6230.0/16.2) 5.000
hegre=taH2scHn(trs)+sp) 8.20+226.0+5.000(8.60+7.60)+29.00 130.2
O=fn(le, tw, Aves8) fn(130.2, 6.0, 1636, 1.00) 0.88
ban=byse/2-twc-snipe 146.1/2-6.0 - 10.0 57.0 mm
Nerd =(2bsnets+besscotie)*fywe/Ymo (2¢57.0210+130.2¢6.0)+275/1.00 528.3 kN
Web Buckling
Ageft =2bsgotstLy oty 2¢70.0210.0 + 176.4+6.0 2458 mm?
L=ts(2+begHye) /12 10.0(2+70.0 + 6.0)*/12 2593447 mm*
i=\(Is/Ag.eff) \(2593447/2458) 32.48 mm
A=(he-2ets)/is (251.4 - 2+8.6)/32.48 0.08
k=min(1.0, 1/(d)+«/(¢2-7&)) min(1.0, 1/(0.47 ++)(0.472-0.082)) 1.000
Nbrd =K*Ag et fy/Ymi 1.002458.4+275/1.00 676.1 KN
Beam Compression
Beam Compression Zone Flange and Web in Compression Utilising 20% OverStressing
Total Area Flange and Web 133.2¢7.8 + 5.730.0 12.1 cm?
Femra 12.1275°1.20 399.3 kN
Step 3: Column Web Shear
Vuprd=0.9Tyc Ave/(Ymo®3) 0.942751636.4/(1.0°4/3) 233.8 kN
Potential Compression Capacity
F¢ ramin Min(528.3, 676.1, 399.3) 399.3 kN OK
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Step 4: Moment Capacity
Fera =Min(F¢ e rd> Fe.ferd) min(528.3, 399.3) 399.3 kKN
Shear limit Fi=min(F rq Total, Vypra) min(263.4,233.8) 233.8 kKN
F&=Fra -Fii 263.4-233.8 29.6 kKN
Final Bolt Forces and Moment Capacities
Bolt row 2: Mg =(Fpra -F8 )* hy 84.3-29.6=154.7-282.7 15.5 kN.m
Bolt row 1 M ral =Fy1 ra *hi 179.2¢352.7 63.2 kKN.m
M rd 78.6 KN.m
Minod ed =M-NEgghy 76.5-17.12289.7 71.5 kN.m OK
Fipa for 2 rows 179.2, 54.7 233.8 kN
Friga design=F ga *Mga/Mcrd' 233.8+71.5/78.6 212.7 kN
Final Web Compression Zone Height
Reducing Compression zone for applied moments.
F red=F peam-Friza design 399.3-212.7 186.6 kN
h red=F red/t/p,/1.2 186.6/5.7/275/1.2 99.2 mm
h=max(0, h old-h red) max(0,30.0 - 99.2) 0.0 mm OK
Step 5: Shear Bolts
Fy,ra=gv*fub*A /Ym2 0.6 +800+245.0/1.25 94.1 KN
Bearing Fy rqena-End Plate, End e1=60, e2=43, k;=2.5,¢v=0.91, d=20, t=15, f;=410 223.6 kKN
Bearing Fy, rq-End Plate, Inner p1=70, e2=43, k;=2.5,0s=0.81, d=20, t=15, £,=410 199.4 kN
Bearing Fy rqend-Col Flange, End e1=80, e2=41, k;=2.5,¢p=1.00, d=20, t=8.6, ;=410 141.0 kKN
Bearing Fy rg-Column Flange, Inner pl1=70, e2=41, k;=2.5,4=0.81, d=20, t=8.6, ;=410 114.3 kN
Fy rasn=Min(bearing, shear) Min(199.4, 114.3, 94.1) 94.1 kN
Fy ra,/=min(Fy rg,0.28*shr) Min(199.4, 114.3, 26.3) 26.3 kN
Fy rd,TEne=min(Fy rd gng,0.28°shr) Min(223.6, 141.0, 26.3) 26.3 kN
Shear=Nse*F, r4.sn 2¢94.1 188.2 kN
Tension= (Nt-1)*Fy ra.+ Fyra TEna 2026.3 +2426.3 105.4 kN
F, ra Total=Shear+Tension 188.2+105.4 294 kN OK
Steps 7&8: Welds
Beam fiyq=f/ (\3*Bw) /Y2 410.0 /4/3/0.85/1.25 222.8 N/mm?
Flange Tension Weld
Ft, fing =min(B*T*Py, F1+Fyy) Min(133.2+7.8+275, 162.9 +49.7) 212.7 kN
Fywrd =2°K0.7¢teLef 4 201.2250.7262(133.2 - 20.726)223 288.8 kKN OK
Flange Compression Weld
Direct Bearing assumed. No check required
Web Welds in Tension Zone
Web Weld OK if >=0.71-T 6>=0.715.7 >=4.1 mm OK
Web Welds in Shear Zone
Lws=D~(T{+T} )-re-rp-Lwt 397.2-16.1-7.6-7.6-151 215.2 mm
Fucap=2°0.7otseLwsefyy 4 2¢0.7°62215.2223 406.8 kN OK
Haunch Welds
Fy, Ed=min(My/(he-tg,), byetr°fy) Min(-28.1/(203.2 - 7.8), 133.2+7.8+275) 143.6 kN
Haunch/Beam Flange area ratio,g, 133.2¢7.8/(133.27.8 + 133.27.8) 0.50
Fhneh=Fnemin(0.5,) 143.6°min(0.5, 0.50) 71.8 kN
Fheomy=(Ft+N)/Cos() 212.7+17.1/ Cos(9.4) 232.9 kN
Haunch End Weld
t=min(Shw, t) *Cos((90-ThetaH1)/2) min(8, 7.8)*Cos((90-7.6)/2) 5.9 mm
K=+/(3/(1+2+Cos((90-ThetaH1)/2)2)) \(3/(1+2+Cos((90-7.6)/2)?) 1.19
Endcap=Ket(B-2sw)*f,\ 4 1.186°5.9+(133.2 - 2¢0.78)+223 189.1 kN
Endcapy>= Finch 189.1>= 71.8 71.8 kN OK
Haunch Web Weld
Web force Fun=Fhcomp-Fhnch 2329-71.8 161.1 kN
L. =(H-D¢/2-T¢p)/Cos(Theta) (1496 - 251.4/2 - 15)/Cos(9.4) 1374.2 mm
Lw=Ly -tw-(T+ty1)/Sin(Thetal) 1374.2 - 6 -(7.8 + 6)/Sin(7.6)= 1374.2-6-103.7 1264.5 mm
Webcap=220.72t(Ly-2¢t)*fuw.d 2¢0.7°6(1264.5 - 20.7+6)223 2350.6 kN
Webcap™>= Fun 2350.6 >= 161.1 161.1 kKN OK
Compression Stiffener Web Weld
Column fy =t/ (\3*Bw) /Ym2 410.0 /4/3/0.85/1.25 222.8 N/mm?
Fapp=F+N 212.7+17.1 229.8 kN
Fucap=22220.7ty(D-2(T+1))*fowa 2¢2¢0.7°7(251.4 - 2(8.6 + 7.6))*223 965.9 kN OK
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Step 8: End of Haunch Compression Zone
Force Applied - Transverse to Beam Web

FT,Ed =thch°Tan(ThetaH1) 718°Tan(76) 9.6 kN
Web Bearing

n =min(5,2+0.6°B./(tp,ts)) min(5, 2 + 0.6°203.2/15.4) 5.000

b=t t2sen(tp+s)+sp) 7.80+2+0.0+5.000(7.80+7.60)+0.00 84.8

O=fn(le, ty, Ave:B) n(84.8, 6.0, 1281, 1.00) 0.92

by =Stiff L-snipe 60.0 - 10.0 50.0 mm

Nb,Rd =(2'bgn‘ts+befgb‘twb)' y,wb/YMO (2‘50.0‘10+84.8'5.7)'275/1.00 407.9 kN OK
Web Buckling

Ageft =20bggottLy oty 2¢60.0°10.0 + 168.1+5.7 2158 mm?

I=ty(2+bsgttyn)*/12 10.0(2+60.0 + 5.7)*/12 1655101 mm*

i=\(Is/Ascfr) \(1655101/2158) 27.69 mm

A=(hp-2t)/is (203.2 - 2¢7.8)/27.69 0.08

k=min(1.0, 1/(¢+«j(¢2-kz)) min(1.0, 1/(0.47 +4/(0.472-0.082)) 1.000

Nb,rd =K*As e fy/Ym1 1.00+2158.0+275/1.00 593.5 kN OK
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End-Plate 377 x 150 x 15 mm (7 ka)
6 No. M20 Grade 8.8 Bolts in 22 mm holes
Haunch Stiff 10 mm with 7 FW

Apex jointat : N.70 - Level 1 : Rafter 1 of Bay 1 : Members 11-12 ( B\1-2)

Beam to Beam End-Plated Connection to EC 3 (UK NAD)
Loading Case 001 : 1.25 (Dead+Services) + 1.5 Live/Snow

Basic Data
Integrated Applied Forces at End-plate Interface
Left Rafter Forces M, Fvr, Fr -38.0 kNm, 2.4 kN, 16.7 kN
Resultant Forces M, Fv, F -38.0 kNm, -0.3 kN, 16.9 kN
Load directions Bottom of Joint in Tension, Rafter moving Up and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book

P398: Joints in steel construction: Moment-Resisting Joints to Eurocode 3

Weld Grades All weld grades provided to suit minimum connected steel grade

Basic Dimensions

Rafter-203x133UB25 [28] D=203.2, B=133.2, T=7.8, t=5.7, r=7.6, py=275
Haunch-203x133UB25 [28] D=203.2, B=133.2, T=7.8, t=5.7, 1=7.6, py=275

Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 136.6 kN.m, 324.2 kN, 1088.2 kN

Summary of Results (Unity Ratios)
Moment Capacity 108.2 kNm (for 2 rows of bolts) (Modified Applied Mom. My0¢=36.4 kNm)
Moment Capacity 72.5 kNm (for the 1 rows of bolts required in the tension zone)

Shear Capacity

Beam Tension Stiffener at row 1 0.96,0.93

Flange Welds 0.47

Web Welds 0.68, 0.00

Haunch Welds 0.49,0.41

Step 1: Tension Zone

Basics

Bm/Plt by, W, tyb, Sw, My, €p, 0y 150.0, 70, 5.7, 6, 27.4, 40.0, 34.2

Fira=kofup* A /Y 0.90+800+245/1.25

Fr3re=Y Fira 2¢141.1
BOLT ROW 1
End Plate row 1 only

m, e, May, MaL,qp0; 27.4,40.0,47.2, 66.0, 5.9, 8.0

Mc =136.6 kN.m

0.34
0.50
0.00
0.96
0.47
0.68
0.49

141.1 kN
282.2 kN

Plates S 275

Beam 203x133 UB 25 [S275]1

Haunch 203x133 UB 25

OK

OK
OK
OK
OK
OK
OK
OK
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ler modes lefrep = 171.8, Legrnep = 221.1 T2.2 (d)
Mode 1 legri=min(les,ep, leftenp) min(171.8, 221.1) 171.8 mm
Mode 2 legro=lefrnep 221.1 221.1 mm
M1 =lest1 *t*py/4/Vmo 171.815.0215.0275.0/4/1.0 2658.2 kN.mm
M2 =lese *t*py/4/Ymo 221.115.0215.0275.0/4/1.0 3419.7 kN.mm
2emen-e,.(m+n) 227.35934.19-8.25+(27.35+34.19) 1362.4
Fr,1,ra=(8°n-2+ey)* M1 /1362.4 (834.19-28.25)2658.2/1362.4 501.5kN
Frrd=(2*M,12 +neNbeF, pa)/(m-+n) (203419.7 + 34.19+2¢141.1)/(27.35 + 34.19) 267.9 kN
Fr ra =min(Fyrq model,2,3) min(501.5, 267.9, 282.2) 267.9 kN
Beam Web Tension row 1 only
Fiwbra =lefr.1 *tub *Fyun/Yno 171.8+5.7275/1.00 269.4 kN
Potential resistance of Bolt Row 1 Fiira 267.9 kN Mode 2
BOLT ROW 2
End Plate row 2 only
M1 =lesr1 t?*py/4/Vnmo 165.3¢15.0215.0+275.0/4/1.0 2556.6 kKN.mm
M2 =ler2 *t?*py/4/Ynmo 165.3¢15.0215.0+275.0/4/1.0 2556.6 kKN.mm
2emen-ey.(m+n) 2¢27.3534.19-8.25+(27.35+34.19) 1362.4
Fr 1 ra=(8°n-2¢ey)*M,y; /1362.4 (8+34.19-2+8.25)*2556.6/1362.4 4823 kN
Fr2re=(2*Mp12 +0eNbeF, gg)/(m-+n) (202556.6 + 34.19+2+141.1)/(27.35 + 34.19) 239.9 kN
Frra =min(Frrqg model,2,3) min(482.3, 239.9, 282.2) 2399 kN
Step 1C Plastic distribution Limit
Ty< d/1.9/(fup/fyp) 15.0 < 20/1.9+4/(800.0/275) 15.0<=18.0 Plastic
F; 1LRd < 1.9 F”d 267.9<1.9+141.1 Plastic
Classification Plastic Deformation occurs. Use Plastic distribution
Potential Tension Capacity
Sigma Fii rg 267.9 +239.9 kN 507.8 kN
Step 2: Compression Zone
Beam Compression
Beam Compression Zone Flange and Web in Compression Utilising 20% OverStressing
Total Area Flange and Web 133.2¢7.8 + 5.7°99.0 16.0 cm?
Fetbrd 16.00275+1.20 529.1 kN
Potential Compression Capacity
F ramin 529.1 529.1 kN OK
Step 4: Moment Capacity
Fc,Rd :Fc,fc,Rd 529.1 kN
Fira Total <F¢rq-Ngg No reduction in bolt forces required
Final Bolt Forces and Moment Capacities
Bolt row 2 M ra2 =Fi2 rd *h2 239.9+148.7 35.7kN.m
Bolt row 1 M ral =Fy ra *h; 267.99270.7 72.5 kN.m
M ra 108.2 kN.m
Minod,ed =M-NEgg*hn 38.0 - 16.9°97.0 36.4 kN.m OK
Tension Bolts Only the first 1 rows are required to resist the applied moment
The remaining rows shall be considered to be part of the shear zone.
Mrd for 1 rows 72.5 72.5 kN.m
Fripq for 1 rows 267.9 267.9 kN
Frika design=Fi g4 *MEd/Mc rd' 267.9¢36.4/72.5 134.3 kN
Final Web Compression Zone Height
Reducing Compression zone for applied moments.
F red=F¢ peam-Fri pa design 529.1 -134.3 394.7 kN
h red=F red/t/p,/1.2 394.7/5.7/275/1.2 209.9 mm
h=max(0, h old-h red) max(0,99.0 - 209.9) 0.0 mm OK
Step 5: Shear Bolts
Fy,ra=grvefun*A /Y2 0.6 + 800 +245.0/1.25 94.1 kN
Bearing Fy rq na-End Plate, End ¢1=65, €2=40, k;=2.5,55=0.98, d=20, =15, £,=410 2423 kN
Bearing Fy, r¢-End Plate, Inner pl1=110, e2=40, k;=2.5,¢v=1.00, d=20, t=15, f,=410 246.0 kKN
F, rasn=Min(bearing, shear) Min(246.0, 94.1) 94.1 kN
F ra1=min(Fy q,0.28+shr) Min(246.0, 26.3) 26.3 kN
FV,Rd,TEnd=min(Fb,Rd,End,0.28'shr) Mll’l(2423, 263) 26.3 kN
Shear=Ns-Fv,Rd,Sh 44941 376.3 kN
Tension= (Nt—l)'ijRd‘T‘*‘ Fy.Rd TEnd 0026.3 +226.3 52.7 kN
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F, rda Total=Shear+Tension 376.3 +52.7 429 kN OK
Step 6A: Beam Tension Stiffeners
Stiffener at Bolt Row 1
Agi=bgsnets (60 - 0)8 468 mm?
Ly=Ly+P+L, 60.6 + 45 + 60.6 166.1 mm
Fowera=Lwetwe*fy/Yno 166.125.7+275/1000/1.00 260.4 kN
Fri=F:1 ratFiord 267.9+239.9 507.8 kN
Fs ga Web=(Fri -Fycra)/2 (507.8 - 260.4)/2 123.7kN
F1=F;1.ra *my/(m+myy) 267.9+27.4/(27.4 + 66.0) 78.5 kN
FzzFrz’Rd 'rnl/(m1+m2U) 2399'274/(274 + 383) 99.9 kN
F, gq Flange=(F+F,)/2 (78.5+99.9)/2 89.2 kN
FS,Ed,maﬁmax(FS,Ed,Web, Fs,Ed,Flng) maX(123.7, 89.2) 123.7 kN
Asnreq =F ga*Ymo/fy s (123.71000+1.00)/275 449.9 mm? OK
Ten weld leg >= Sy+0.71 6>=8+0.71 6>=5.6 OK
Steps 7&8: Welds
Beam fyy a=fu/ (v3*Bw) /Tm2 410.0 A/3/0.85/1.25 222.8 N/mm?
Flange Tension Weld
Ft, ing =min(B+T*Py, F,1) Min(133.2+7.8+275, 134.3) 1343 kN
Fowrd =2°K#0. 7ot Loty g 201.22500.76%(133.2 - 2+0.7+6)+223 288.8 kN OK
Flange Compression Weld
Direct Bearing assumed. No check required
Web Welds in Tension Zone
Web Weld OK if >=0.71+T 6>=0.715.7 >=4.1 mm OK
Web Welds in Shear Zone
Lws=D-(T+Ty )-ri-tp-Lwt 336.7-16.1-7.6-17.6-105 200.7 mm
Fucap=2°0.7otssLws*f,y 4 2¢0.76+200.7+223 379.3 kN OK
Haunch Welds
Fp,, Ed=min(My/(he-tg), byetmefy) Min(38.4/(203.2 - 7.8), 133.2¢7.8275) 196.7 kN
Haunch/Beam Flange area ratio, g, 133.27.8/(133.2¢7.8 + 133.27.8) 0.50
Fhnen=Fyemin(0.5,;) 196.7+min(0.5, 0.50) 98.3 kN
Fhier=(Fr1)/Cos(@) (267.9) / Cos(-9.4) 271.6 kN
Haunch End Weld
t=min(Shw, tr) *Cos((90-ThetaH1)/2) min(8, 7.8)*Cos((90-27.6)/2) 6.7 mm
K=v(3/(1+2+Cos((90-ThetaH1)/2)2))  +/(3/(1+2+Cos((90-27.6)/2)?) 1.10
Endcey=Ket(B-2ew)*fy 4 1.104+6.7+(133.2 - 20.7+8)+223 199.9 kN
Endcap>= Frne 199.9 >= 98.3 98.3 kN OK
Haunch Web Weld
Web force Fyy=Fhien-Fpnen 271.6-98.3 173.3 kN
Ly =(H}-D/2-Tep)/Cos(Theta) (279 - 0.0/2 - 15)/Cos(-9.4) 268.0 mm
Ly=Ly -tu-(T+ty1)/Sin(Thetal) 268.0 - 6 -(7.8 + 6)/Sin(27.6)= 268.0-6-29.8 2322 mm
Webcap=220.7+t(Ly-2t)*Fy.a 200.7°6(232.2 - 2+0.7+6)+223 418.7kN
Webcap>= Fyn 418.7>= 1733 173.3 kN OK
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Basic Properties

Design to EC 2: 2004 - Using UK values
Fy, Fcu, Covers T, B, S 460 N/mmz2, 30 N/mm2, 50 mm, 50 mm, 50 mm
Gross: Area, Areal, Z zz, Z xx 1.21, 0.037, 0.222, 0.222

Conc Den, Surcharge, LFsrv, LFult, SWP
23.4, 1.5, 1.0, 1.0, 100

Mass Concrete Pad Design

X-X projections 425, 425 500 mm OK
z-z projections 477, 477 500 mm OK
Critical Serviceability : 82 : W3 Wind on Gable
Fpad = DenedeArea-LF 23.4x05x1.21x1.00 14.2 kN
Fsur = Sure(Area-Areal)sLF 1.5x(1.21-0.037) x 1.00 1.8 kN
Fcol =F -8.8+ -8.8 kN
Fres = F + Fpad + Fsur -88+142+18 7.1kN
Horizontal Shear Ignored
Pressure
Pmax = F res / Area 7.1/1.210 5.8 kN/m? OK
FOS Up-lift
FOS = F stat/ F up (14.2 +1.8)/8.8 1.80 >15 OK
Uplift Design
Uplift detected. -11.8 kN Uplift in Case 27 : 1 Dead + 1.5 Side Wind P3
Design Top Steel to resist (SelfWeight + Surcharge) x 1.4
Load W =(d x den +sur) x 1.4 (500x23.4 +1.5) x 1.4 18.48 kN/m2
Z-Z Axis Section Capacities in Reversal
No Top Steel. Use Fcu Ten = Min(2, 0.05 x Fcu) = Min(2, 0.05 x 30) 1.50 N/mm2
Zzz=BxD?/6 1100 x 500?/ 6 0.05m3
Mu zz =Z x Fcu ten 0.05 x 1.50 x 1000 68.75 kN.m
X-X Axis Section Capacities in Reversal
No Top Steel. Use Fcu Ten = Min(2, 0.05 x Fcu) = Min(2, 0.05 x 30) 1.50 N/mma2
Zxx=BxD?/6 1100 x 500?/ 6 0.05m3
Mu xx = Z x Fcu ten 0.05 x 1.50 x 1000 68.75 KN.m
Moments at Column Face
M zz = Fn(W,Wd,Lmax) 18.48, 1100, 424 1.83 KN.m OK
M xx = Fn(W,Wd,Lmax) 18.48, 1100, 477 2.31 kN.m OK
Shear at Column Face
v zz = Fn(W,Lmax,d) 18.48, 424, 450 0.02 N/mm?2 OK
v xx = Fn(W,Lmax,d) 18.48, 477, 450 0.02 N/mmz2 OK
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Company: ASP Consulting Page: 1

Specifier: Project: Hilton Scout Extension
Address: Sub-Project | Pos. No.: 6190

Phone | Fax: | Date: 15/04/2020

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Return period (service life in years):

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

HIT-HY 200-A + HIT-Z M20
50

Petact = 100 MM (hegimie = - Mm)

DIN EN ISO 4042

ETA 12/0006

4/11/2019 | -

Design method ETAG (No. 001 Annex C/2010)

ep, = 0 mm (no stand-off); t = 12 mm

SAFE-ET

Iy x 1y xt=370 mm x 270 mm x 12 mm; (Recommended plate thickness: not calculated
Advance UKB, 254 x 146 x 37; (Lx W x T x FT) = 256 mm x 146 mm x 6 mm x 11 mm
cracked concrete, C25/30, f; cupe = 30.00 N/mm?; h = 10,000 mm, Temp. short/long: 0/0 °C
hammer drilled hole, Installation condition: Dry

no reinforcement or reinforcement spacing >= 150 mm (any &) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

R _ The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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1.1 Load combination

Case Description Forces [kN] / Moments [kNm] Seismic Fire Max. Util. [%]
1 Combination 1 V, =11.000; V, = 2.000; N = 15.000; no no 54
M, =0.000; M, = 5.000; M, = 0.000;

2 Combination 2 V, =17.000; V, = 0.000; N = -40.200; no no 10
M, = 0.000; M, = 0.000; M, = 0.000;

2 Load case/Resulting anchor forces

AY
Load case: Design loads
Anchor reactions [kN] O 3 O 4
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x ~ Shear force y
1 11.820 2.795 2.750 0.500 ® ®
>

2 0.000 2.795 2.750 0.500 X

3 11.820 2.795 2.750 0.500 Tension Compression

4 0.000 2.795 2.750 0.500
max. concrete compressive strain: 0.04 [%o] Q 1 O 2
max. concrete compressive stress: 1.28 [N/mmz]
resulting tension force in (x/y)=(-150/0): 23.640 [kN]
resulting compression force in (x/y)=(168/0): 8.640 [kN]
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load (ETAG, Annex C, Section 5.2.2)

Load [kN] Capacity [kN] Utilization gy [%] Status

Steel Strength* 11.820 97.333 13 OK
Pullout Strength* 11.820 90.000 14 OK
Concrete Breakout Strength** 23.640 43.818 54 OK
Splitting failure** N/A N/A N/A N/A

* anchor having the highest loading **anchor group (anchors in tension)
3.1 Steel Strength

Nris [kN] s Nras [kN] Nsq [kN]
146.000 1.500 97.333 11.820

3.2 Pullout Strength

Nrp [KN] Ve YM,p Nra,p [KN] Nsq [kN]
135.000 1.000 1.500 90.000 11.820

3.3 Concrete Breakout Strength

AC.N [mm2] AS,N [mm2] Ccr,N [mm] Scr.N [mm]
150,000 90,000 150 300
€ctn [MM] VY ecIN €can [mm] Y ec2N VY sN VY reN
0 1.000 0 1.000 1.000 1.000
ks N&«.c [kN] M NRa,c [KN] Nsq [kN]
7.200 39.436 1.500 43.818 23.640

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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4 Shear load (ETAG, Annex C, Section 5.2.3)

Load [kN] Capacity [kN] Utilization py [%] Status
Steel Strength (without lever arm)* 2.795 58.400 5 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 11.180 175.271 7 OK
Concrete edge failure in direction ** N/A N/A N/A N/A

* anchor having the highest loading **anchor group (relevant anchors)

4.1 Steel Strength (without lever arm)

Vris [kN] s Vras [kN] Vsq [kN]
73.000 1.250 58.400 2.795

4.2 Pryout Strength

Agn [mm?] A2\ [mm?] Cern [Mm] Sern [Mm] k-factor
300,000 90,000 150 300 2.000
€c1v [mm] Y ect N €cov [mm] WV ec2,N Y sN Y reN
0 1.000 0 1.000 1.000 1.000
NRic [kN] TMcp VRra,ep [KN] Vsq [kN]
39.436 1.500 175.271 11.180

5 Combined tension and shear loads (ETAG, Annex C, Section 5.2.4)

Steel failure
Bn i o Utilization By [%] Status
0.540 0.064 1.500 42 OK

B+ By <10

6 Displacements (highest loaded anchor)
Short term loading:

Nsk = 8.756 [kN] SN = 0.139 [mm]

Vs = 2.070 [kN] dv = 0.083 [mm]
Snv = 0.162 [mm]

Long term loading:

Nsk = 8.756 [kN] SN = 0.293 [mm]

Vsk = 2.070 [kN] Sy = 0.124 [mm]
Snv = 0.318 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not
included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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7 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.).
This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid anchor plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Checking the transfer of loads into the base material is required in accordance with ETAG 001, Annex C(2010)Section 7! The software
considers that the grout is installed under the anchor plate without creating air voids and before application of the loads.

The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of ETAG 001, Annex C! For larger
diameters of the clearance hole see Chapter 1.1. of ETAG 001, Annex C!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

» The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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8 Installation data

Anchor plate, steel: -
Profile: Advance UKB, 254 x 146 x 37; (Lx W x T x FT) = 256 mm x
146 mm x 6 mm x 11 mm

Hole diameter in the fixture (pre-setting) : d; = 22 mm

Hole diameter in the fixture (through fastening) : d; = 24 mm
Plate thickness (input): 12 mm

Recommended plate thickness: not calculated

Drilling method: Hammer drilled

Cleaning: No cleaning of the drilled hole is required

8.1 Recommended accessories

Drilling Cleaning

Anchor type and diameter: HIT-HY 200-A + HIT-Z M20
Installation torque: 0.150 kNm

Hole diameter in the base material: 22 mm
Hole depth in the base material: 156 mm
Minimum thickness of the base material: 200 mm

Setting

+ Suitable Rotary Hammer » No accessory required
* Properly sized drill bit

« Dispenser including cassette and mixer
* Torque wrench

AY
185 185
Yo
™
. ] Yo
®
= »
N Tx
0
[sp]
- (T
[To]
(s2)
35 300 35
Coordinates Anchor [mm]
Anchor X y Cx Cux Cy Ciy
1 -150 -100 - - - -
2 150 -100 - - - -
3 -150 100 - - - -
4 150 100 - - - -

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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9 Remarks; Your Cooperation Duties

» Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the
data you putin. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or
suitability for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Beam to carry east extension floor - Length = 4.0 m Total Length
Carries:

1) Floor
Summary of Applied Loads:
Floor Dead 0.665 kN/m? Imposed 3 kN/m?
UDLs
Floor Floor span 5300 m
Loaded Width 2.650 m
UDLs:
Imposed

Dead Floor 1.762 kN/m Floor 7.950 kN/m
Loads to beam
Total UDLs (uf)
Dead load 1.76 kN/m Imposed load 7.95 kN/m

Beam reactions

Dead Reaction 4,10 kN
Imposed Reaction 16.00 kN
Max Reaction 29.54 kN

ADOPT UB 203x133x30
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK national
annex
TEDDS calculation version 3.0.14

Load Envelope - Combination 1

14.773

0.0
mm | 4000 |

KNm Bending Moment Envelope

0.0

29.5
mm | 4000 |

KN Shear Force Envelope

-29.5
mm | 4000 |

Support conditions

Support A Vertically restrained
Rotationally free

Support B Vertically restrained
Rotationally free

Applied loading

Beam loads Variable full UDL 8 kN/m
Permanent full UDL 1.76 kN/m
Permanent self weight of beam x 1

Load combinations
Load combination 1 Support A Permanent x 1.35
Variable x 1.50
Permanent x 1.35
Variable x 1.50
Support B Permanent x 1.35
Variable x 1.50
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Analysis results

Maximum moment

Maximum shear

Deflection

Maximum reaction at support A

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A
Maximum reaction at support B

Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Section details
Section type
Steel grade

Mmax = 29.5 KNm Mmin = 0 KNm
Vmax = 29.5 kN Vmin = -29.5 KN
Smax = 5.5 mm Smin =0 mm
Ra_max = 29.5 kN Ra_min = 29.5 kN

RA_permanent = 4.1 KN
RA_variable = 16 kN
Re_max = 29.5 kKN
RB_permanent = 4.1 KN
Re_variable = 16 kN

RB_min =29.5 kN

UKB 203x133x30 (Tata Steel Advance)
S275

EN 10025-2:2004 - Hot rolled products of structural steels

Nominal thickness of element
Nominal yield strength

Nominal ultimate tensile strength
Modulus of elasticity

> |«96

206.8

> [«96

Partial factors - Section 6.1

Resistance of cross-sections

Resistance of members to instability
Resistance of tensile members to fracture

Lateral restraint

Effective length factors

Effective length factor in major axis
Effective length factor in minor axis
Effective length factor for torsion

Classification of cross sections - Section 5.5

t = max(tr, tw) = 9.6 mm
fy = 275 N/mm?

fu =410 N/mm?

E = 210000 N/mm?

}4713394»{

ymo = 1.00
ym1 = 1.00
ymz = 1.10

Span 1 has lateral restraint at supports only

Ky =1.000
Kz = 1.000
Kita=1.400 +2xh
Kire=1.400 +2 xh

e = V[235 N/mm?2 / fy] = 0.92
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Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)
Width of section c=d=172.4mm
C/tw=29.1xe<=72x¢ Class 1

Outstand flanges - Table 5.2 (sheet 2 of 3)
Width of section c=(b-tw-2xr)/2=56.2mm
c/tt=6.3xe<=9x¢ Class 1
Sectionis class 1

Check shear - Section 6.2.6
Height of web hw=h-2xt=187.6 mm
Shear area factor n =1.000
hw/tw<72xeln
Shear buckling resistance can be ignored

Design shear force Ved = max(abs(Vmax), abs(Vmin)) = 29.5 kN
Shear area - cl 6.2.6(3) Av=max(A-2xb xti+ (tw+ 2 x 1) x t, N x hw x tw) = 1458 mm?
Design shear resistance - cl 6.2.6(2) Verd = Vpird = Av x (fy / V[3]) / ymo = 231.4 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment major (y-y) axis - Section 6.2.5
Design bending moment Med = max(abs(Ms1_max), abs(Ms1_min)) = 29.5 KNm
Design bending resistance moment - eq 6.13 Mec,Rrd = Mpl,rd =

Wiy x fy / ymo = 86.5 KNm

Slenderness ratio for lateral torsional buckling

Correction factor - Table 6.6 ke=1
Ci=1/k?=1
Destabilised load condition factor D=12
Curvature factor g="[1-(/1)]=0.931
Poissons ratio v=0.3
Shear modulus G=E/[2x(1+ v)]=80769 N/mm?
Unrestrained length L=1.4 xLs1+2xh=6014 mm
Elastic critical buckling moment a=Cixm2xEx L/ (L2xg) x V[w/lz+L2x G x It/ (i x E x I7)] =
51.6 kNm
Slenderness ratio for lateral torsional buckling AT = D x V(Wpiy x fy / Mcr) = 1.553
Limiting slenderness ratio ATo=0.4

ALt > Alto - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1

Buckling curve - Table 6.5 b

Imperfection factor - Table 6.3 ot = 0.34

Correction factor for rolled sections B=0.75

LTB reduction determination factor oL = 0.5 x [1 + ot x ( AL - Ato) + B x Aut?d] = 1.601
LTB reduction factor - eq 6.57 xur = min(L / [our + V(@2 - B x Ard)], 1, 1/ Ar?) = 0.405
Modification factor f=min(1 - 0.5 x (1 - ke)x [1 -2 x ( AT - 0.8)3], 1) = 1.000
Modified LTB reduction factor - eq 6.58 ¥LT,mod = Min(yur / f, 1) = 0.405

Design buckling resistance moment - eq 6.55 Mb,Rrd = YL T.mod X Wply x fy / ym1 = 35 KNm

PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads
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Limiting deflection 8iim = Ls1 /360 = 11.1 mm
Maximum deflection span 1 8 = max(abs(dmax), abs(dmin)) = 5.512 mm

PASS - Maximum deflection does not exceed deflection limit
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EAST EXTENSION TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Tedds calculation version 2.2.00

Joist details
Description
Joist spacing

60 x 220 C24 timber joists
SJoist = 400 mm

2800

Forces input on Joist
Vertical permanent load on joist
Vertical imposed load on joist

Joist loading details

Distributed loads
Vertical permanent load on joist
Vertical imposed load on joist

ANALYSIS

Loading

Self weight included (Permanent x 1)

Load combination factors

FG_Joist= 0.45 KN/m2
Fo_Joist= 5.00 kN/m?

pc = Fo_joist X Sioist= 0.18 KN/m
Pq = FQ_joist X Syoist= 2.00 KN/m

Load combination

Permanent
Imposed
Snow
Wind

1.35G + 1.50Q (Strength)

1.35 | 1.50 | 0.00 | 0.00

1.00G + 1.00Q (Service)

1.00 | 1.00 | 0.00 | 0.00

Member Loads

Tedds calculation version 1.0.28

Member Load case Load Type Orientation | Description

Member Permanent ubDL Globalz 0.18 kN/matOmto 2.8 m

Member Imposed UDL Globalz 2kN/mat0Omto 2.8 m
Results

Total deflection

1.35G + 1.50Q (Strength) - Total deflection
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1.00G + 1.00Q (Service) - Total deflection
1 2
[ I
— 24

Node deflections

Load combination: 1.35G + 1.50Q (Strength)

Node Deflection Rotation |Co-ordinate
system
X Z
(mm) (mm) )
1 0 0 0.29568
2 0 0 -0.29568
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |Co-ordinate
system
X Z
(mm) (mm) )
1 0 0 0.19913
2 0 0 -0.19913
Total base reactions
Load case/combination Force
FX FZ
(KN) (KN)
1.35G + 1.50Q (Strength) 0 9.3
1.00G + 1.00Q (Service) 0 6.2

Element end forces

Load combination: 1.35G + 1.50Q (Strength)

Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.8 1 0 -4.6 0
2 0 -4.6 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 2.8 1 0 3.1 0
2 0 -3.1 0
Forces

Strength combinations - Moment envelope (kNm)
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Strength combinations - Shear envelope (kN)
46
46

Member results

Envelope - Strength combinations

Member Position Shear force Moment
(m) (kN) (kNm)
Member 0 4.6 (max abs) 0 (min)
1.4 0 3.2 (max)
2.8 -4.6 0 (min)
Member - Span 1
Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym = 1.300
Member details
Load duration - cl.2.3.1.2 Long-term
Service class - ¢l.2.3.1.3 1
Timber section details
Number of timber sections in member N=1
Breadth of sections b =60 mm
Depth of sections h =220 mm
Timber strength class - EN 338:2016 Table 1 C24
60—
A 60x220 timber section
Cross-sectional area, A, 13200 mm?
Section modulus, Wy, 484000 mm?
Section modulus, W,, 132000 mm?
Second moment of area, Iy, 53240000 mm*
Second moment of area, 1,, 3960000 mm?*
Radius of gyration, iy, 63.5mm
& Radius of gyration, i,, 17.3 mm
Q Timber strength class C24
Characteristic bending strength, f_,, 24 N/mm?
Characteristic shear strength, f, ., 4 N/'mm?
Characteristic compression strength parallel to grain, f_, ., 21 N/mm?
Characteristic compression strength perpendicular to grain, f_g; ., 2.5 N/mm?
Characteristic tension strength parallel to grain, f, , ,, 14.5 N/mm?
Mean modulus of elasticity, E0 mean’ 11000 N/mm?
v Fifth percentile modulus of elasticity, E0 05 7400 N/mm?

Span details
Bearing length

Shear modulus of elasticity, G, 690 N/mm?
Characteristic density, p,, 350 kg/m®

Mean density, p, ... 420 kg/m3

Lb =100 mm
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Consider Combination 1 - 1.35G + 1.500 (Strength)

Modification factors

Duration of load and moisture content - Table 3.1
Deformation factor - Table 3.2

Bending stress re-distribution factor - cl.6.1.6(2)
Crack factor for shear resistance - cl.6.1.7(2)
System strength factor - cl.6.6

Check design at start of span

Kmod = 0.7
kdet = 0.6
km=0.7
er = 0.67
ksys = 1.1

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis
Effective contact length

Design perpendicular compressive stress - exp.6.4
Design perpendicular compressive strength

Fecy,90,d = 4.626 kN

Lb.ef = Lb = 100 mm

Gcy,90,d = Fey,90d / (b x Loer) = 0.771 N/mm?
fey,00,d = Kmod x Ksys x feook / ym = 1.481 N/mm?

Gey,90.d / (Ke9o x fey,00d) = 0.521

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7
Design shear force

Design shear stress - exp.6.60
Design shear strength

Check design 1400 mm along span

Check bending moment - Section 6.1.6
Design bending moment

Design bending stress

Design bending strength

Check design at end of span

Fyd = 4.626 kN
Tyd = 1.5 x Fyd / (ker x b x h) = 0.785 N/mm?
fuy,d = Kmod x Ksys x fvk / ym = 2.369 N/mm?
Tyd / fuya = 0.331
PASS - Design shear strength exceeds design shear stress

My,d = 3.238 kNm
omy.d = Myd / Wy = 6.69 N/mm?
fmy.d = Kmod x Ksys x fmk / ym = 14.215 N/mm?
omy,d/ fmyd = 0.471
PASS - Design bending strength exceeds design bending stress

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis
Effective contact length

Design perpendicular compressive stress - exp.6.4
Design perpendicular compressive strength

Fcy,90d = 4.626 kN

Lbef = Lb =100 mm

Gey,90,d = Fey90d / (b x Lbef) = 0.771 N/mm?
fcy,00,d = Kmod x Ksys x fe.o0k / ym = 1.481 N/mm?
Gey,90,d / (Ke90 x fey,004) = 0.521

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7
Design shear force

Design shear stress - exp.6.60
Design shear strength

Fyd = 4.626 kN
Tyd = 1.5 x Fyd / (ker x b x h) = 0.785 N/mm?
fvy.d = Kmod x Ksys x fuk / ym = 2.369 N/mm?
ty,d [ fuyd = 0.331
PASS - Design shear strength exceeds design shear stress
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Consider Combination 2 - 1.00G + 1.000 (Service)

Check design 1400 mm along span

Check y-y axis deflection - Section 7.2

Instantaneous deflection

Quasi-permanent variable load factor

Final deflection with creep
Allowable deflection

oy = 3.3 mm
y2=0.3
Sy, Final = dy x (1 + Kdef) = 5.3 mm
Sy, Allowable = Lm1 s1 /250 = 11.2 mm
Sy,Final / Sy,Allowable = 0.475
PASS - Allowable deflection exceeds final deflection
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L] f==1
— ,
— N
S
3D Model
Loadings
Dead Load
Floor — 0.65 kN/m~2
Roof — 0.20 kN/m~2
Imposed
Floor - 3kN/m~2
Roof — 0.60 KN/m~N2
Combinations Summary
1 STR;-1.35G+1.5Q+1.5RQ
Load Type Force [kN]
XY 4
Member Loads 0.0|0.0|154.1
Nodal Loads 0.0(0.0(6.6
Total NHF Dirl 0.0/0.0/0.0
Total NHF Dir2 0.0(0.0{0.0
Decomposable Loads 0.0| 0.0 350.6
1 Way Decomp Results | 0.0 | 0.0 | 350.6
2 Way Decomp Results | 0.0{0.0 (0.0
Total User Applied Load | 0.0|0.0|511.3
Total Load on Structure |0.0{0.0|511.3
Total Reaction 0.0{0.0|511.3

2 STR5,1-1.35G+1.5Q+1.5llJoS+1.5l.IJOW+EHFDir2+

Load Type Force [kN]
X Y z

Member Loads 0.0 | 0.0 154.1

Nodal Loads 0.0 |0.0 |6.6

Tekla Structural Designer, version: 19.0.4.0
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Load Type Force [kN]
X Y z

Total NHF Dirl 0.0 [0.0 [0.0
Total NHF Dir2 0.0 [2.5 |[0.0
Decomposable Loads 8.8 [10.8 |347.7
1 Way Decomp Results (0.0 [0.0 |350.6
2 Way Decomp Results | 0.0 [0.0 |[0.0
Total User Applied Load | 8.8 | 13.3 | 508.4
Total Load on Structure | 8.8 | 13.3 | 508.4
Total Reaction -8.8 [-13.3 | 508.4

3 STRe.2-1.35G+1.5Q+1.5YoS+1.5YoW+EHFpiro+

Load Type Force [kN]
X Y z
Member Loads 0.0 [0.0 [154.1
Nodal Loads 0.0 [0.0 [6.6
Total NHF Dirl 0.0 | 0.0 0.0
Total NHF Dir2 0.0 |25 0.0
Decomposable Loads 8.8 [9.7 |[340.8
1 Way Decomp Results (0.0 [0.0 |350.6
2 Way Decomp Results | 0.0 [0.0 |[0.0
Total User Applied Load | 8.8 |12.2 |501.5
Total Load on Structure | 8.8 |12.2 |501.5
Total Reaction -8.8 [-12.2 | 501.5

4 STR6.3-1.35G+1.5Q+1.5YoS+1.5¢oW+EHFpir2+

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 2.5 0.0
Decomposable Loads 18.6 | 10.8 |338.2
1 Way Decomp Results [ 0.0 [0.0 |350.6
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 18.6 | 13.3 |498.9
Total Load on Structure | 18.6 | 13.3 | 498.9
Total Reaction -18.6 | -13.3 | 498.9

5 STR.4-1.35G+1.5Q+1.5YoS+1.5QoW+EHFpira+

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |25 |0.0
Decomposable Loads 18.6 [9.7 3313
1 Way Decomp Results [0.0 |[0.0 [350.6
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load | 18.6 | 12.2 | 492.1
Total Load on Structure | 18.6 | 12.2 | 492.1
Total Reaction -18.6 | -12.2 | 492.1

Tekla Structural Designer, version: 19.0.4.0
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6 STR65-1.35G+1.5Q+1.5YoS+1.5YoW+EHFpjr2+

Load Type Force [kN]
X Y z

Member Loads 0.0 |0.0 |1541

Nodal Loads 0.0 |0.0 |6.6

Total NHF Dirl 0.0 0.0 0.0

Total NHF Dir2 0.0 |25 |0.0

Decomposable Loads 13.8 |7.8 [336.1

1 Way Decomp Results [0.0 [0.0 [350.6

2 Way Decomp Results |0.0 |0.0 |0.0

Total User Applied Load | 13.8 | 10.3 | 496.8

Total Load on Structure | 13.8 | 10.3 | 496.8

Total Reaction -13.8 | -10.3 | 496.8

7 STR66-1.35G+1.5Q+1.5YoS+1.5PoW+EHFpjr1-

Load Type Force [kN]
XY Y4

Member Loads 0.0 [0.0|154.1

Nodal Loads 0.0 |[0.0|6.6

Total NHF Dirl -2.5 [0.0(0.0

Total NHF Dir2 0.0 0.0]0.0

Decomposable Loads -14.3 0.0 | 355.3

1 Way Decomp Results [0.0 |0.0|350.6

2 Way Decomp Results | 0.0 |0.0|0.0

Total User Applied Load |-16.8|0.0 | 516.1

Total Load on Structure |-16.8|0.0|516.1

Total Reaction 16.8 |0.0|516.1

8 STR6.7-1.35G+1.5Q+1.5YoS+1.5YoW+EHFpjr-

Load Type Force [kN]
XY Y4

Member Loads 0.0 [0.0|154.1

Nodal Loads 0.0 |0.0|6.6

Total NHF Dirl -25 [0.0(0.0

Total NHF Dir2 0.0 |0.0(00

Decomposable Loads -14.3 0.0 | 341.7

1 Way Decomp Results [ 0.0 |0.0|350.6

2 Way Decomp Results | 0.0 |0.0|0.0

Total User Applied Load |-16.8 | 0.0 | 502.4

Total Load on Structure |-16.8 |0.0|502.4

Total Reaction 16.8 |0.0|502.4

9 STR6.8-1.35G+1.5Q+1.5YpS+1.5PoW+EHFpj1-

Load Type Force [kN]
XY z

Member Loads 0.0 [0.0|154.1

Nodal Loads 0.0 [0.0|6.6

Total NHF Dirl -2.5 |0.0(0.0

Total NHF Dir2 0.0 |0.0(00

Decomposable Loads -8.0 [0.0|349.3

1 Way Decomp Results [0.0 |0.0|350.6

2 Way Decomp Results | 0.0 |0.0|0.0

Total User Applied Load |-10.5|0.0 | 510.0

Total Load on Structure |-10.5|0.0|510.0

Total Reaction 10.5 | 0.0|510.0

Tekla Structural Designer, version: 19.0.4.0
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10 STR6.9-1.35G+1.5Q+1.5yS+1.5YoW+EHFpir1-

Load Type Force [kN]
XY z
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.5 10.0|/0.0
Total NHF Dir2 0.0 0.0|0.0

Decomposable Loads

-8.0 |0.0|335.6

1 Way Decomp Results

0.0 |0.0(350.6

2 Way Decomp Results

0.0 |0.0|0.0

Total User Applied Load

-10.5|0.0| 496.3

Total Load on Structure

-10.5|0.0| 496.3

Total Reaction

10.5 [ 0.0|496.3

11 STRe.10-1.35G+1.5Q+

1.5¢S+1.5PYoW+EHFpir1-

Load Type Force [kN]
X|Y z
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.5 [0.0(0.0
Total NHF Dir2 0.0 0.0(0.0

Decomposable Loads

-9.7 |0.0|338.9

1 Way Decomp Results

0.0 |0.0|350.6

2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-12.2 | 0.0 | 499.7
Total Load on Structure |-12.2|0.0|499.7

Total Reaction

12.2 0.0 499.7

12 STRe6.11-1.35G+1.5Q+

1.50oS+1.5YoW+EHFpir2-

Load Type Force [kN]
X Y z
Member Loads 0.0 | 0.0 154.1
Nodal Loads 0.0 [0.0 [6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 [-2.5 [0.0

Decomposable Loads

7.0 [-85 |[3483

1 Way Decomp Results

0.0 |0.0 |350.6

2 Way Decomp Results

0.0 |0.0 |0.0

Total User Applied Load

7.0 [-11.0 | 509.0

Total Load on Structure

7.0 [-11.0 | 509.0

Total Reaction

-7.0 |1 11.0 | 509.0

13 STRe6.12-1.35G+1.5Q+

1.5¢0S+1.5QoW+EHFp;r,-

Load Type Force [kN]
X Y z
Member Loads 0.0 [0.0 |[154.1
Nodal Loads 0.0 [0.0 [6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 0.0 |[-25 |0.0

Decomposable Loads

7.0 |-7.6 |342.9

1 Way Decomp Results

0.0 [{0.0 |[350.6

2 Way Decomp Results

0.0 |0.0 |0.0

Total User Applied Load

7.0 |-10.1|503.6

Total Load on Structure

7.0 |-10.1|503.6

Total Reaction

-7.0110.1 | 503.6

Tekla Structural Designer, version: 19.0.4.0
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14 STRg.13-1.35G+1.5Q+1.5y1oS+1.5YoW+EHFpira-

Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1541
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 0.0 |-2.5 |0.0
Decomposable Loads 14.7 |-8.5 |340.8
1 Way Decomp Results [0.0 [0.0 [350.6
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load | 14.7 |-11.0 | 501.5
Total Load on Structure | 14.7 |-11.0|501.5
Total Reaction -14.7 | 11.0 | 501.5

15 STRe.14-1.35G+1.5Q+1.5yoS+1.5YoW+EHFpir-

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -25 (0.0
Decomposable Loads 147 |-7.6 |3354
1 Way Decomp Results [0.0 |[0.0 [350.6
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 14.7 |-10.1|496.1
Total Load on Structure | 14.7 |-10.1|496.1
Total Reaction -14.7 | 10.1 | 496.1
16 STR6.15-1.35G+1.5Q+1.5Y1pS+1.5YoW+EHFpjr-
Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 [154.1
Nodal Loads 0.0 |0.0 [6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |-25(0.0
Decomposable Loads 10.9 |-6.2 | 339.2
1 Way Decomp Results (0.0 |[0.0 |350.6
2 Way Decomp Results | 0.0 | 0.0 [0.0
Total User Applied Load | 10.9 |-8.7 | 499.9
Total Load on Structure | 10.9 |-8.7 | 499.9
Total Reaction -10.9 | 8.7 [499.9

17 STRs.1-1.35G+1.5PoQ+1.5YoS+1.5W+EHFpir2+

Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1541
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 00 |21 |o0.0
Decomposable Loads 17.7 |21.6 |270.1
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load | 17.7 | 23.7 | 430.8
Total Load on Structure | 17.7 | 23.7 | 430.8
Total Reaction -17.7 | -23.7 | 430.8

Tekla Structural Designer, version: 19.0.4.0
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18 STRs7-1.35G+1.5PoQ+1.5YoS+1.5W+EHFpir2+

Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1541
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 00 |21 |o0.0
Decomposable Loads 17.7 |19.3 | 256.4
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load | 17.7 | 21.5 |417.1
Total Load on Structure | 17.7 |21.5 |417.1
Total Reaction -17.7 | -21.5 | 417.1

19 STRg3-1.35G+1.5PoQ+1.5YoS+1.5W+EHFpir2+

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 2.1 0.0
Decomposable Loads 37.3 [21.6 |251.2
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load |37.3 | 23.7 |411.9
Total Load on Structure |37.3 |23.7 | 411.9
Total Reaction -37.3|-23.7 | 411.9

20 STRg4-1.35G+1.5¢0Q+1.5YoS+1.5W+EHFpiro+

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |21 |o0.0
Decomposable Loads 37.3 |19.3 | 237.5
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load | 37.3 |21.5 | 398.2
Total Load on Structure |37.3 |21.5 | 398.2
Total Reaction -37.3(-21.5398.2

21 STRg5-1.35G+1.5YoQ+1.5YoS+1.5W+EHFpir2+

Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1541
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 00 |21 |o0.0
Decomposable Loads 27.6 |15.6 |247.0
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load | 27.6 | 17.8 | 407.7
Total Load on Structure |27.6 | 17.8 | 407.7
Total Reaction -27.6 | -17.8 | 407.7

Tekla Structural Designer, version: 19.0.4.0
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22 STRg6-1.35G+1.5YoQ+1.5YS+1.5W+EHFpjr1-

Load Type Force [kN]
XY z
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.1 |0.0(0.0
Total NHF Dir2 0.0 |0.0/0.0
Decomposable Loads -28.5(0.0 285.5
1 Way Decomp Results [0.0 [0.0|276.0
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-30.6 | 0.0 | 446.2
Total Load on Structure |-30.6 | 0.0 | 446.2
Total Reaction 30.6 |0.0|446.2

23 STRg.7-1.35G+1.5yoQ+1.5YoS+1.5W+EHFpir1-

Load Type Force [kN]
XY Y4
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.1 |0.0(0.0
Total NHF Dir2 0.0 0.0]0.0
Decomposable Loads -28.5(0.0| 258.1
1 Way Decomp Results [0.0 |[0.0|276.0
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-30.6 | 0.0 | 418.9
Total Load on Structure |-30.6|0.0|418.9
Total Reaction 30.6 |0.0|418.9

HFDirl»

24 STRgg-1.35G+1.5y1pQ+1.5YoS+1.5W+E
Load Type Force [kN]
XY Y4
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |0.0|6.6
Total NHF Dirl -2.1 |0.0/0.0
Total NHF Dir2 0.0 |0.0/0.0
Decomposable Loads -15.9 (0.0 | 273.3
1 Way Decomp Results [0.0 |[0.0|276.0
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-18.0| 0.0 | 434.0
Total Load on Structure |-18.0|0.0|434.0
Total Reaction 18.0 |0.0|434.0

HFpir1-

25 STRg5-1.35G+1.5y1pQ+1.5oS+1.5W+E
Load Type Force [kN]
XY Y4
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.1 |0.0(0.0
Total NHF Dir2 0.0 0.0|0.0
Decomposable Loads -15.9(0.0| 246.0
1 Way Decomp Results [0.0 |[0.0|276.0
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-18.0| 0.0 | 406.7
Total Load on Structure |-18.0|0.0 | 406.7
Total Reaction 18.0 | 0.0 406.7

Tekla Structural Designer, version: 19.0.4.0
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26 STR3.10-1.35G+1.5YoQ+1.5YoS+1.5W+EHFpjr1-

Load Type Force [kN]
XY z
Member Loads 0.0 [0.0|154.1
Nodal Loads 0.0 |[0.0|6.6
Total NHF Dirl -2.1 |0.0(0.0
Total NHF Dir2 0.0 |0.0/0.0
Decomposable Loads -19.4 0.0 | 252.7
1 Way Decomp Results [0.0 [0.0|276.0
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-21.5|0.0 | 413.4
Total Load on Structure |-21.5|0.0|413.4
Total Reaction 21.5 | 0.0|413.4

27 STRg.11-1.35G+1.5YoQ+1.5YoS+1.5W+EHFpirp-

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -2.1 (0.0
Decomposable Loads 13.9 |-17.0|271.4
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 13.9 |-19.1|432.1
Total Load on Structure | 13.9 |-19.1|432.1
Total Reaction -13.919.1 | 4321

28 STRg.12-1.35G+1.5YoQ+1.5PoS+1.5W+EHFpirp-

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |-2.1 |0.0
Decomposable Loads 13.9 |-15.2 | 260.6
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load | 13.9 |-17.4|421.3
Total Load on Structure | 13.9 |-17.4|421.3
Total Reaction -13.9(17.4 |421.3

29 STRg.13-1.35G+1.5oQ+1.5YoS+1.5W+EHFpirp-

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -2.1 (0.0
Decomposable Loads 29.3 |-17.0| 256.4
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load |29.3 |-19.1|417.2
Total Load on Structure |29.3 |-19.1|417.2
Total Reaction -29.319.1 |417.2
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30 STRs.14-1.35G+1.5yoQ+1.5YoS+1.5W+EHFpiro-

Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1541
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 00 |-2.1 |0.0
Decomposable Loads 29.3 |-15.2|245.7
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load |29.3 |-17.4 | 406.4
Total Load on Structure |29.3 |-17.4 | 406.4
Total Reaction -29.3|17.4 | 406.4

31 STRs.15-1.35G+1.5yoQ+1.5YoS+1.5W+EHFpiro-

Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |154.1
Nodal Loads 0.0 |0.0 |6.6
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -2.1 (0.0
Decomposable Loads 21.7 |-12.3|253.1
1 Way Decomp Results [0.0 [0.0 [276.0
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 21.7 |-14.4|413.9
Total Load on Structure |21.7 |-14.4|413.9
Total Reaction -21.7 | 14.4 | 4139
32 STRg 1-G+1.5W+EHFpir2+
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 00 |0.0 |o0.0
Total NHF Dir2 00 |09 |o0.0
Decomposable Loads 17.7 |21.6 |69.6
1 Way Decomp Results [0.0 [0.0 |75.5
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load | 17.7 | 22.5 | 188.6
Total Load on Structure | 17.7 |22.5 | 188.6
Total Reaction -17.7 | -22.5 | 188.6
33 STRg 2-G+1.5W+EHFpjr2+
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 0.9 0.0
Decomposable Loads 17.7 |19.3 |55.9
1 Way Decomp Results (0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 17.7 | 20.3 | 175.0
Total Load on Structure | 17.7 |20.3 | 175.0
Total Reaction -17.7 | -20.3 | 175.0
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34 STR9,3-G+1.5W+EHFD”2+
Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 0.0 |09 |0.0
Decomposable Loads 37.3 |21.6 |50.7
1 Way Decomp Results [0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load |37.3 | 22.5 | 169.7
Total Load on Structure |37.3 |22.5 | 169.7
Total Reaction -37.3|-22.5|169.7
35 STRo 4-G+1.5W+EHFpjr2+
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 0.9 0.0
Decomposable Loads 37.3 [19.3 |37.0
1 Way Decomp Results (0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load |37.3 | 20.3 | 156.0
Total Load on Structure |37.3 |20.3 | 156.0
Total Reaction -37.3|-20.3 | 156.0
36 STRg 5-G+1.5W+EHFpir2+
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |09 |0.0
Decomposable Loads 27.6 |15.6 |46.5
1 Way Decomp Results [0.0 [0.0 |75.5
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load | 27.6 | 16.6 | 165.5
Total Load on Structure |27.6 | 16.6 | 165.5
Total Reaction -27.6 | -16.6 | 165.5
37 STRg 6-G+1.5W+EHFpj 1.
Load Type Force [kN]
XY Y4
Member Loads 0.0 |0.0|114.1
Nodal Loads 0.0 |(0.0(49
Total NHF Dirl -0.9 |0.0(0.0
Total NHF Dir2 0.0 0.0|0.0
Decomposable Loads -28.5|0.0( 85.0
1 Way Decomp Results (0.0 |[0.0|75.5
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-29.4|0.0 | 204.0
Total Load on Structure |-29.4|0.0|204.0
Total Reaction 29.4 |0.0|204.0
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38 STRg 7-G+1.5W+EHFpj1-
Load Type Force [kN]
XY z
Member Loads 0.0 |0.0|1141
Nodal Loads 0.0 |0.0(49
Total NHF Dirl -0.9 |0.0(0.0
Total NHF Dir2 0.0 |0.0(00
Decomposable Loads -28.5|0.0(57.6
1 Way Decomp Results (0.0 |[0.0|75.5
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-29.4|0.0 | 176.7
Total Load on Structure |-29.4|0.0|176.7
Total Reaction 29.4 |0.0|176.7
39 STRg 8-G+1.5W+EHFpj 1.
Load Type Force [kN]
XY Y4
Member Loads 0.0 |0.0(114.1
Nodal Loads 0.0 |0.0(49
Total NHF Dirl -0.9 |0.0(0.0
Total NHF Dir2 0.0 0.0]0.0
Decomposable Loads -15.9(0.0|72.8
1 Way Decomp Results (0.0 |[0.0|75.5
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-16.8|0.0 | 191.8
Total Load on Structure |-16.8|0.0|191.8
Total Reaction 16.8 | 0.0 191.8
40 STRg.9-G+1.5W+EHFpjr1-
Load Type Force [kN]
XY Y4
Member Loads 0.0 |0.0|1141
Nodal Loads 0.0 [0.0(49
Total NHF Dirl -09 |0.0(00
Total NHF Dir2 0.0 |0.0(00
Decomposable Loads -15.9 0.0 | 45.5
1 Way Decomp Results (0.0 |[0.0|75.5
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-16.8 | 0.0 | 164.5
Total Load on Structure |-16.8 | 0.0 | 164.5
Total Reaction 16.8 | 0.0| 164.5
41 STRg.10-G+1.5W+EHFpj1-
Load Type Force [kN]
XY Y4
Member Loads 0.0 |0.0|114.1
Nodal Loads 0.0 |(0.0(49
Total NHF Dirl -0.9 |0.0(0.0
Total NHF Dir2 0.0 0.0|0.0
Decomposable Loads -19.4(0.0| 52.2
1 Way Decomp Results (0.0 |[0.0|75.5
2 Way Decomp Results | 0.0 |0.0|0.0
Total User Applied Load |-20.3|0.0|171.2
Total Load on Structure |-20.3|0.0|171.2
Total Reaction 20.3 [0.0|171.2
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42 STRg.11-G+1.5W+EHFpj-
Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 114.1
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 0.0 |-09 |0.0
Decomposable Loads 13.9 |-17.0|70.8
1 Way Decomp Results [0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |0.0 |0.0
Total User Applied Load | 13.9 |-17.9|189.9
Total Load on Structure | 13.9 |-17.9|189.9
Total Reaction -13.9(17.9 | 189.9
43 STRg.12-G+1.5W+EHFpj;-
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -09 (0.0
Decomposable Loads 13.9 |-15.2|60.1
1 Way Decomp Results (0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load | 13.9 |-16.2|179.1
Total Load on Structure | 13.9 |-16.2|179.1
Total Reaction -13.9|16.2 |179.1
44 STRg.13-G+1.5W+EHFpj»-
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 114.1
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 |-09 |0.0
Decomposable Loads 29.3 |-17.0 | 55.9
1 Way Decomp Results [0.0 [0.0 |75.5
2 Way Decomp Results |{0.0 |0.0 |[0.0
Total User Applied Load |29.3 |-17.9|175.0
Total Load on Structure |29.3 |-17.9|175.0
Total Reaction -29.3 (179 |175.0
45 STRg.14-G+1.5W+EHFpir,-
Load Type Force [kN]
X Y Y4
Member Loads 0.0 |0.0 |1141
Nodal Loads 0.0 |0.0 |49
Total NHF Dirl 0.0 |0.0 |0.0
Total NHF Dir2 0.0 -09 (0.0
Decomposable Loads 29.3 |-15.2|45.2
1 Way Decomp Results (0.0 [0.0 |75.5
2 Way Decomp Results |0.0 |[0.0 |0.0
Total User Applied Load |29.3 |-16.2 | 164.2
Total Load on Structure |29.3 |-16.2 | 164.2
Total Reaction -29.3|16.2 | 164.2
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46 STRg.15-G+1.5W+EHFpj-
Load Type Force [kN]
X Y z
Member Loads 0.0 |0.0 |1141
Nodal Loads 00 |0.0 |49
Total NHF Dirl 0.0 0.0 0.0
Total NHF Dir2 0.0 -0.9 (0.0

Decomposable Loads 21.7 |-12.3|52.6

1 Way Decomp Results [0.0 [0.0 |75.5

2 Way Decomp Results |0.0 |0.0 |0.0

Total User Applied Load |21.7 |-13.2|171.7

Total Load on Structure |21.7 |-13.2|171.7

Total Reaction -21.7 (13.2 |171.7

Envelopes

Name
1 Envelope

1 Envelope

Combination Title

46 STRo.15-G+1.5W+EHFopir2-

45 STRo.14-G+1.5W+EHFopir2-

44 STR9.13-G+1.5W+EHFopir2-

43 STRo.12-G+1.5W+EHFopir2-

42 STRo.11-G+1.5W+EHFopir2-

41 STRo.10-G+1.5W+EHFopir1-

40 STRo.o-G+1.5W+EHFopir1-

39 STRe.s-G+1.5W+EHFopir-

38 STR9.7-G+1.5W+EHFopir-

37 STRe6-G+1.5W+EHFopir-

36 STRo5-G+1.5W+EHFopir2+

35 STRe.4-G+1.5W+EHFopir2+

34 STR93-G+1.5W+EHFopir2+

33 STR9.2-G+1.5W+EHFopir2+

32 STR9.1-G+1.5W+EHFopir2+

31 STRs.15-1.35G+1.5Y0oQ+1.5oS+1.5W+EHFoir2-

30 STRs.14-1.35G+1.5Y0Q+1.5oS+1.5W+EHFoir2-

29 STRs.13-1.35G+1.5Y0Q+1.5oS+1.5W+EHFoir2-

28 STRs.12-1.35G+1.5Y0Q+1.5oS+1.5W+EHFoir2-

27 STRs.11-1.35G+1.5Y0Q+1.50S+1.5W+EHFoir2-

26 STRs.10-1.35G+1.5Y0Q+1.50S+1.5W+EHFopir1-

25 STRs.5-1.35G+1.50Q+1.5¢0S+1.5W+EHFoir1-

24 STRgs-1.35G+1.50Q+1.5¢0S+1.5W+EHFoir1-

23 STRs.7-1.35G+1.5P10Q+1.5y0S+1.5W+EHFpir1-

22 STRs6-1.35G+1.5P10Q+1.5Y0S+1.5W+EHFpir1-

21 STRg5-1.35G+1.50Q+1.5(0S+1.5W+EHFopira+

20 STRs.4-1.35G+1.5y10Q+1.5YoS+1.5W+EHFoira+

19 STRg3-1.35G+1.5y0Q+1.5P0S+1.5W+EHFoir2+

18 STRg2-1.35G+1.5y0Q+1.5P0S+1.5W+EHFoir2+

17 STRg.1-1.35G+1.5y0Q+1.5P0S+1.5W+EHFoir2+

16 STRe.15-1.35G+1.5Q+1.5Y0S+1.5WoW+EHFoir2-

15 STRe.14-1.35G+1.5Q+1.50S+1.5¢poW+EHFpir2-

14 STRe.13-1.35G+1.5Q+1.50S+1.5PoW+EHFpir2-

13 STRe.12-1.35G+1.5Q+1.5YoS+1.5WoW+EHFoir2-

12 STRe6.11-1.35G+1.5Q+1.5Y0S+1.5WoW+EHFoir2-
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Combination Title

11 STRe.10-1.35G+1.5Q+1.5y10S+1.5oW+EHFpir1-

10 STRe.9-1.35G+1.5Q+1.5Y0S+1.5YoW+EHFopira-

9 STRe.£-1.35G+1.5Q+1.5(oS+1.5YoW+EHFpir1-

8 STR6.7-1.35G+1.5Q+1.5(oS+1.5YoW+EHFpir1-

7 STRe.6-1.35G+1.5Q+1.5(oS+1.5YoW+EHFopir1-

6 STRe5-1.35G+1.5Q+1.50S+1.5YoW+EHFopir2+

5 STR6.4-1.35G+1.5Q+1.50S+1.5YoW+EHFopir2+

4 STRe63-1.35G+1.5Q+1.5P0S+1.5PoW+EHFoir2+

3 STR62-1.35G+1.5Q+1.50S+1.5YoW+EHFopir2+

2 STR6.1-1.35G+1.5Q+1.50S+1.5YoW+EHFopir2+

1 STR:1-1.35G+1.5Q+1.5RQ

Wind Data
General

Method

BS EN 1991-1-4:2005 UK NA

Wind speed and ground roughness databases derived from data, © BRE Ltd.

Altitude databases derived from data, © NASA 2006

Site Details

Grid Reference

Altitude

Air Density

Site Ground Level

Orientation of North relative to TSD axes
Tall neighbouring buildings not considered
Orography considered

Shelter effect from obstructions is not included
Basic wind speed, vb,map

Probability Factor, Cprob

Seasonal Factor, Cseason

Default Height for Internal Pressure, zi

Intermediate Factors
270° North

Direction Factor, Cair 0.780
Height above ground 4.850 m
Effective Height, z- hgis  4.850 m

Altitude factor, cant 1.059
Orography factor, co 1.007
Exposure factor, ce 1.888

Peak wind velocity, vy  24.8 m/s
Height above ground 5.600 m
Effective Height, z- hais  5.600 m
Altitude factor, cai 1.059
Orography factor, co 1.007
Exposure factor, ce 1.973

Peak wind velocity,vp 254 m/s

300°
Direction Factor, cair 0.820
Height above ground 4850 m
Effective Height, z- hais 4.850 m

SK247302

63 m
1.226 kg/m3
0.000 m
270.0000 °

21.8 m/s
1.000

1.000

5.600 m
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Altitude factor, cai 1.060
Orography factor, co 1.000
Exposure factor, ce 1.888
Peak wind velocity,vp,  26.0 m/s
Height above ground 5.600 m
Effective Height, z- hais 5.600 m
Altitude factor, car 1.060
Orography factor, co 1.000
Exposure factor, ce 1.973
Peak wind velocity,vp,  26.6 m/s
330°
Direction Factor, Cair 0.910
Height above ground 4.850 m
Effective Height, z- hgis  4.850 m
Altitude factor, cant 1.056
Orography factor, co 1.006
Exposure factor, ce 1.888
Peak wind velocity, vy,  28.8 m/s
Height above ground 5.600 m
Effective Height, z- hais 5.600 m
Altitude factor, car 1.056
Orography factor, ¢, 1.006
Exposure factor, ce 1.973
Peak wind velocity, vo  29.5 m/s
0° West
Direction Factor, cair 0.990
Height above ground 4850 m
Effective Height, z- hais 4.850 m
Altitude factor, car 1.054
Orography factor, co 1.010
Exposure factor, ce 1.888
Peak wind velocity,vp  31.4 m/s
Height above ground 5.600 m
Effective Height, z- hgs  5.600 m
Altitude factor, car 1.054
Orography factor, co 1.010
Exposure factor, ce 1.973
Peak wind velocity,vp  32.1 m/s
30°
Direction Factor, Cair 1.000
Height above ground 4850 m
Effective Height, z - hais 4.850 m
Altitude factor, car 1.053
Orography factor, ¢, 1.009
Exposure factor, ce 1.888
Peak wind velocity, vo  31.7 m/s
Height above ground 5.600 m
Effective Height, z- hais  5.600 m
Altitude factor, cai 1.053
Orography factor, co 1.009
Exposure factor, ce 1.973
Peak wind velocity,vp,  32.4 m/s
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60°
Direction Factor, cair 0.930
Height above ground 4.850 m
Effective Height, z- hais 4.850 m
Altitude factor, car 1.052
Orography factor, co 1.002
Exposure factor, ce 1.888
Peak wind velocity,vp  29.3 m/s
Height above ground 5.600 m
Effective Height, z- hgs  5.600 m
Altitude factor, cai 1.052
Orography factor, co 1.002
Exposure factor, ce 1.973
Peak wind velocity,vp  29.9 m/s
90° South
Direction Factor, Cair 0.850
Height above ground 4850 m
Effective Height, z - hais 4.850 m
Altitude factor, car 1.052
Orography factor, ¢, 1.004
Exposure factor, ce 1.888
Peak wind velocity, v,  26.8 m/s
Height above ground 5.600 m
Effective Height, z- hais 5.600 m
Altitude factor, car 1.052
Orography factor, co 1.004
Exposure factor, ce 1.973
Peak wind velocity,vp  27.4 m/s
120°
Direction Factor, Cair 0.800
Height above ground 4.850 m
Effective Height, z- hgis  4.850 m
Altitude factor, ca 1.052
Orography factor, co 1.010
Exposure factor, ce 1.888
Peak wind velocity,vp  25.3 m/s
Height above ground 5.600 m
Effective Height, z- hais 5.600 m
Altitude factor, cai 1.052
Orography factor, co 1.010
Exposure factor, ce 1.973
Peak wind velocity, vo  25.9 m/s
150°
Direction Factor, cair 0.730
Height above ground 4850 m
Effective Height, z- hais  4.850 m
Altitude factor, cai 1.055
Orography factor, co 1.006
Exposure factor, ce 1.888
Peak wind velocity,vp  23.1 m/s
Height above ground 5.600 m
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Effective Height, z- hais  5.600 m
Altitude factor, cai 1.055
Orography factor, co 1.006
Exposure factor, ce 1.973
Peak wind velocity,vp  23.6 m/s
180° East
Direction Factor, cair 0.740
Height above ground 4.850 m
Effective Height, z- hais 4.850 m
Altitude factor, car 1.061
Orography factor, co 1.000
Exposure factor, ce 1.888
Peak wind velocity,vp,  23.5 m/s
Height above ground 5.600 m
Effective Height, z- hgs  5.600 m
Altitude factor, ca 1.061
Orography factor, co 1.000
Exposure factor, ce 1.973
Peak wind velocity,vp 240 m/s
210°
Direction Factor, Cair 0.730
Height above ground 4850 m
Effective Height, z - hais 4.850 m
Altitude factor, car 1.060
Orography factor, co 1.000
Exposure factor, ce 1.888
Peak wind velocity, vo  23.1 m/s
Height above ground 5.600 m
Effective Height, z- hais 5.600 m
Altitude factor, car 1.060
Orography factor, co 1.000
Exposure factor, ce 1.973
Peak wind velocity,vp  23.7 m/s
240°
Direction Factor, Cair 0.730
Height above ground 4.850 m
Effective Height, z- hgis  4.850 m
Altitude factor, cant 1.063
Orography factor, co 1.000
Exposure factor, ce 1.888
Peak wind velocity,vp  23.2 m/s
Height above ground 5.600 m
Effective Height, z - hais 5.600 m
Altitude factor, car 1.063
Orography factor, ¢, 1.000
Exposure factor, ce 1.973
Peak wind velocity, vo  23.7 m/s
Building Directions
90°
Height above ground 4.850 m
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Peak wind velocity, vp 293 m/s
Peak velocity pressure, o 0.526 kN/m?
Height above ground 5.600 m
Peak wind velocity, vp 29.9 m/s
Peak velocity pressure, o 0.550 kN/m?
180°
Height above ground 4.850 m
Peak wind velocity, vp 23.5 m/s
Peak velocity pressure, g 0.338 kN/m?
Height above ground 5.600 m
Peak wind velocity, v, 240 m/s
Peak velocity pressure, qp  0.353 kN/m?
270°
Height above ground 4.850 m
Peak wind velocity, vp 26.0 m/s
Peak velocity pressure, g 0.414 kN/m?
Height above ground 5.600 m
Peak wind velocity, vp 26.6 m/s
Peak velocity pressure, g 0.433 kN/m?
Generated Loadcases
40 Wind 270,-Cpe, All
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil E -0.131 20 -2.6
Wi 2 A -0.515 5 -2.6
B -0.344 22 |[-74
C -0.215 21 -4.5
WI 3 D 0.258 20 5.1
Average Wall Loads
Windward 0.258 kN/m?
Leeward  -0.131 kN/m?
Left 0.000 kN/m?
Right -0.305 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 F180 |-1.068 1 -0.7
F180 |-1.068 1 -0.7
G180 | -0.454 1 -0.6
H180 | -0.362 21 -7.5
RI 2 FO -0.642 1 -0.4
FO -0.642 1 -0.4
GO -0.440 1 -0.6
HO -0.220 21 -4.6
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) [ 3.5 |[-2.0 |2.999 |-5.292
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Level Total [kN] | Centre [m]
X Y X Y
St.1(1) 6.7 |-3.8 [2.999 |-5.292
St. 2 (2) 3.9 |[-2.0 |2.720 |-5.352
St. 3 (3) 0.3 |-0.4 |3.935]|-3.189
Total 145 | -8.2 |- -
Total Loads
X 145 kN
Y -82 kN
Z -15.2 kN
39 Wind 270,Cpi 0.2,-Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
WI1 E -0.250 20 -4.9
WI 2 A -0.636 5 -3.2
B -0.453 22 -9.8
C -0.315 21 -6.6
Wi 3 D 0.235 20 4.6
Average Wall Loads
Windward 0.235 kN/m?
Leeward  -0.250 kN/m?
Left 0.000 kN/m?
Right -0.411 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 F180 |-1.225 1 -0.8
F180 |-1.225 1 -0.8
G180 | -0.570 1 -0.7
H180 | -0.473 21 -9.8
RI 2 FO -0.771 1 -0.5
FO -0.771 1 -0.5
GO -0.556 1 -0.7
HO -0.321 21 -6.7
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) | 4.7 |-2.5 |[2.762 |-5.262
St.1(1) 9.1 |(-48 |2.762 |-5.262
St. 2 (2) 5.3 |-2.5 |2.472|-5.316
St.3(3) 0.5 |[-0.4 |3.656 |-3.767
Total 19.6 | -10.2 | - -
Total Loads
X 19.6 kN
Y -10.2 kN
Z -20.2 kN
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38 Wind 270,Cpi 0.2,+Cpe

Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
wi1 E -0.250 20 -4.9
Wi 2 A -0.636 5 -3.2
B -0.453 22 -9.8
C -0.315 21 -6.6
Wi 3 D 0.235 20 4.6
Average Wall Loads
Windward 0.235 kN/m?
Leeward  -0.250 kN/m?
Left 0.000 kN/m?
Right -0.411 kN/m?

Roof Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]

RI1 F180 |-1.225 1 -0.8
F180 |-1.225 1 -0.8
G180 |-0.570 1 -0.7
H180 |-0.473 21 9.8

RI 2 FO -0.047 1 0.0
FO -0.047 1 0.0
GO -0.047 1 -0.1
HO -0.047 21 -1.0

Lateral Loads by Level

Level Total [kN] | Centre [m]

X Y X Y

St. Base (Base) | 4.7 |-2.5 |[2.762 |-5.262

St.1(1) 9.1 |(-48 |2.762 |-5.262

St. 2 (2) 53 [-3.1 |2.962 |-5.035

St.3(3) 0.5 |[-1.0 |3.943|-1.864

Total 19.6 | -11.3 | - -

Total Loads

X 19.6 kN

Y -11.3 kN

Z -13.0 kN

37 Wind 270,Cpi -0.3,-Cpe
Wall Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil E -0.034 20 -0.7
Wi 2 A -0.420 5 2.1
B -0.236 22 5.1
C -0.099 21 -2.1
Wi 3 D 0.452 20 8.9

Tekla Structural Designer, version: 19.0.4.0




Project

Job Ref.

Hilton Scout Headquarter Extension 6190
FASP .
t West Extension Design Page 81
ASP Consulting (Melbourne) Ltd
York House, Smisby Road Cale. by Date Chi'd by Date App'd by Date
Ashby de le Zouch, LEG5 2UG GB 17/04/2020 HD 17/04/2020 06/04/2020
+44 (0)1530 561802
Average Wall Loads
Windward 0.452 kN/m?
Leeward  -0.034 kN/m?
Left 0.000 kN/m?
Right -0.195 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 F180 |-1.009 1 -0.7
F180 |-1.009 1 -0.7
G180 |-0.354 1 -0.5
H180 | -0.256 21 -5.3
RI 2 FO -0.554 1 -0.4
FO -0.554 1 -0.4
GO -0.340 1 -0.4
HO -0.105 21 -2.2
Lateral Loads by Level
Level Total [kN]| Centre [m]
X Y X Y
St. Base (Base) | 2.2 |-2.5 |4.529 |-4.097
St.1(1) 43 |-4.8 |4.529 |-4.097
St.2(2) 25 |[-2.5 |4.305 |-4.375
St.3(3) 0.2 |-0.4 |[4.057 |-1.949
Total 9.3 |(-10.2 |- -
Total Loads
X 9.3 kN
Y -10.2 kN
Z -10.3 kN
36 Wind 270,Cpi -0.3,+Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil E -0.034 20 -0.7
Wi 2 A -0.420 5 -2.1
B -0.236 22 -5.1
C -0.099 21 -2.1
Wi 3 D 0.452 20 8.9
Average Wall Loads
Windward 0.452 kN/m?
Leeward  -0.034 kN/m?
Left 0.000 kN/m?
Right -0.195 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 F180 |-1.009 1 -0.7
F180 |-1.009 1 -0.7
G180 | -0.354 1 -0.5
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Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
H180 | -0.256 21 -5.3
RI 2 FO 0.170 1 0.1
FO 0.170 1 0.1
GO 0.170 1 0.2
HO 0.170 21 3.5
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) | 2.2 |[-2.5 |[4.529 |-4.097
St.1(1) 43 |-4.8 |4.529 |-4.097
St. 2 (2) 2.5 |-3.1 |4.526|-3.635
St.3(3) 0.2 |[-1.0 |3.488 |-0.768
Total 9.3 |(-113 |- -
Total Loads
X 93 kN
Y -11.3 kN
Z -3.1 kN
35 Wind 180,-Cpe, All
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
WI1 A -0.390 9 -3.4
B -0.260 11 -2.8
Wi 2 D 0.272 48 129
WI 3 A -0.390 9 -3.4
B -0.260 11 -2.8
Average Wall Loads
Windward 0.272  kN/m?
Leeward  0.000 kN/m?
Left -0.319 kN/m?
Right -0.319 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FL -0.640 2 -1.3
FU -0.807 2 -1.7
H -0.253 17 -4.2
| -0.253 2 -0.6
RI 2 FU -0.807 2 -1.7
FL -0.640 2 -1.3
H -0.253 17 -4.2
| -0.253 2 -0.6
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) |-3.1 | 0.0 |0.000 |-4.550
St.1(1) -6.0 (0.0 |0.000 |-4.550
St. 2 (2) -3.5 (0.0 |0.000 |-4.550
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Level Total [kN] | Centre [m]
X Y X Y
St.3(3) -0.3 (0.0 |0.000 |-4.550
Total -129 (0.0 |- -
Total Loads
X -12.9 kN
Y 0.0 kN
Z -155 kN
34 Wind 180,Cpi 0.2,-Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
WI1 A -0.491 9 -4.3
B -0.351 11 -3.8
Wi 2 D 0.223 48 10.6
Wi 3 A -0.491 9 -4.3
B -0.351 11 -3.8
Average Wall Loads
Windward 0.223  kN/m?
Leeward  0.000 kN/m?
Left -0.414 kN/m?
Right -0.414 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FL -0.762 2 -1.6
FU -0.942 2 -2.0
H -0.344 17 -5.8
| -0.344 2 -0.8
RI 2 FU -0.942 2 -2.0
FL -0.762 2 -1.6
H -0.344 17 -5.8
| -0.344 2 -0.8
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) |-2.5 | 0.0 |0.000 |-4.550
St.1(1) -4.9 [0.0 |0.000 |-4.550
St. 2 (2) -29 (0.0 |0.000 |-4.550
St. 3 (3) -0.3 |[0.0 |0.000 |-4.550
Total -10.6 (0.0 |- -
Total Loads
X -10.6 kN
Y 0.0 kN
Z -20.0 kN
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33 Wind 180,Cpi 0.2,+Cpe
Wall Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil A -0.491 9 -4.3
B -0.351 11 -3.8
Wi 2 D 0.223 48 10.6
Wi 3 A -0.491 9 -4.3
B -0.351 11 -3.8
Average Wall Loads
Windward 0.223  kN/m?
Leeward  0.000 kN/m?
Left -0.414 kN/m?
Right -0.414 kN/m?

Roof Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]

RI1 FL -0.039 2 -0.1
FU -0.039 2 -0.1
H -0.039 17 -0.6
| -0.039 2 -0.1

RI 2 FU -0.039 2 -0.1
FL -0.039 2 -0.1
H -0.039 17 -0.6
| -0.039 2 -0.1

Lateral Loads by Level

Level Total [kN] | Centre [m]

X Y X Y

St. Base (Base) |-2.5 | 0.0 |0.000 |-4.550

St.1(1) -4.9 [0.0 |0.000 |-4.550

St. 2 (2) -29 (0.0 |0.000 |-4.550

St.3(3) -0.3 | 0.0 |0.000 |-4.550

Total -10.6 (0.0 |- -

Total Loads

X -10.6 kN

Y 00 kN

Z -1.8 kN

32 Wind 180,Cpi -0.3,-Cpe
Wall Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil A -0.314 9 -2.8
B -0.174 11 -1.9
WI 2 D 0.400 48 19.0
Wi 3 A -0.314 9 -2.8
B -0.174 11 -1.9
Average Wall Loads
Windward 0.400 kN/m?
Leeward  0.000 kN/m?
Left -0.237 kN/m?
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Right -0.237 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FL -0.585 2 -1.2
FU -0.766 2 -1.6
H -0.167 17 -2.8
| -0.167 2 -0.4
RI 2 FU -0.766 2 -1.6
FL -0.585 2 -1.2
H -0.167 17 -2.8
| -0.167 2 -0.4
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) |-4.5 |0.0 |0.000 |-4.550
St.1(1) -8.8 (0.0 |0.000 |-4.550
St.2(2) -5.2 | 0.0 |[0.000 |-4.550
St.3(3) -0.5 | 0.0 |[0.000 |-4.550
Total -19.0 (0.0 |- -
Total Loads
X -19.0 kN
Y 0.0 kN
Z -119 kN
31 Wind 180,Cpi -0.3,+Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil A -0.314 9 -2.8
B -0.174 11 -1.9
Wi 2 D 0.400 48 19.0
Wi 3 A -0.314 9 -2.8
B -0.174 11 -1.9
Average Wall Loads
Windward 0.400 kN/m?
Leeward  0.000 kN/m?
Left -0.237 kN/m?
Right -0.237 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FL 0.138 2 0.3
FU 0.138 2 0.3
H 0.138 17 2.3
| 0.138 2 0.3
RI 2 FU 0.138 2 0.3
FL 0.138 2 0.3
H 0.138 17 2.3
| 0.138 2 0.3
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Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) |-4.5 |0.0 |[0.000 |-4.550
St. 1(1) -8.8 | 0.0 [0.000 |-4.550
St. 2 (2) -5.2 (0.0 |0.000 |-4.550
St.3(3) -0.5 | 0.0 |[0.000 |-4.550
Total -19.0 | 0.0 |- -
Total Loads
X -19.0 kN
Y 0.0 kN
Z 63 kN
30 Wind 90,-Cpe, All
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil D 0.327 20 6.4
WI 2 A -0.654 5 -3.3
B -0.436 22 9.4
C -0.273 21 -5.7
WI 3 E -0.166 20 -3.3
Average Wall Loads
Windward 0.327 kN/m?
Leeward -0.166 kN/m?
Left -0.387 kN/m?
Right 0.000 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FO -0.815 1 -0.5
FO -0.815 1 -0.5
GO -0.559 1 -0.7
HO -0.280 21 -5.8
RI 2 F180 |-1.356 1 -0.9
F180 |-1.356 1 -0.9
G180 | -0.576 1 -0.7
H180 | -0.460 21 -9.5
Lateral Loads by Level
Level Total [kN] Centre [m]
X Y X Y
St. Base (Base) |4.4 |[2.5 |-0.905 |-1.596
St.1(1) 8.6 |4.8 |-0.905 |-1.596
St.2(2) 5.0 |25 |[-0.956 |-1.880
St. 3 (3) 0.4 |05 |-0.516 |-0.418
Total 18.4 (104 | - -
Total Loads
X 18.4 kN
Y 10.4 kN
Z -19.3 kN
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29 Wind 90,Cpi 0.2,-Cpe

Wall Zone Loads

Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil D 0.299 20 5.9
WI 2 A -0.808 5 -4.0
B -0.575 22 -12.4
C -0.401 21 -8.4
WI 3 E -0.318 20 -6.2
Average Wall Loads
Windward 0.299 kN/m?
Leeward  -0.318 kN/m?
Left -0.522 kN/m?
Right 0.000 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FO -0.979 1 -0.6
FO -0.979 1 -0.6
GO -0.706 1 -0.9
HO -0.408 21 -8.4
RI 2 F180 |-1.556 1 -1.0
F180 |-1.556 1 -1.0
G180 | -0.724 1 -0.9
H180 | -0.600 21 -12.4
Lateral Loads by Level
Level Total [kN] Centre [m]
X Y X Y
St. Base (Base) | 6.0 [3.1 |-0.983|-1.872
St.1(1) 11.5 6.1 |-0.983|-1.872
St. 2 (2) 6.8 (3.1 |-1.007 |-2.166
St. 3 (3) 0.6 |0.6 |-0.892 |-0.919
Total 24.8 129 | - -
Total Loads
X 24.8 kN
Y 129 kN
Z -25.7 kN
28 Wind 90,Cpi 0.2,+Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
Wil D 0.299 20 5.9
WI 2 A -0.808 5 -4.0
B -0.575 22 -12.4
C -0.401 21 -8.4
Wi 3 E -0.318 20 -6.2
Average Wall Loads
Windward 0.299 kN/m?
Leeward  -0.318 kN/m?
Left -0.522 kN/m?
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Right 0.000 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FO -0.059 1 0.0
FO -0.059 1 0.0
GO -0.059 1 -0.1
HO -0.059 21 -1.2
RI 2 F180 |-1.556 1 -1.0
F180 |-1.556 1 -1.0
G180 | -0.724 1 -0.9
H180 | -0.600 21 -12.4
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) | 6.0 |[3.1 |[-0.983|-1.872
St.1(1) 11.5 6.1 |[-0.983|-1.872
St.2(2) 6.8 |4.0 |-1.015(-1.726
St.3(3) 0.6 |12 |0.428 |0.202
Total 24.8 (144 |- -
Total Loads
X 24.8 kN
Y 144 kN
Z -16.5 kN
27 Wind 90,Cpi -0.3,-Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
WI'1 D 0.574 20 11.3
Wi 2 A -0.533 5 -2.7
B -0.300 22 -6.5
C -0.126 21 -2.6
Wi 3 E -0.043 20 -0.8
Average Wall Loads
Windward 0.574 kN/m?
Leeward  -0.043 kN/m?
Left -0.248 kN/m?
Right 0.000 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FO -0.704 1 -0.5
FO -0.704 1 -0.5
GO -0.431 1 -0.6
HO -0.133 21 -2.8
RI 2 F180 |-1.281 1 -0.8
F180 |-1.281 1 -0.8
G180 |-0.449 1 -0.6
H180 |-0.326 21 -6.7

Tekla Structural Designer, version: 19.0.4.0




Project

Job Ref.

%? Hilton Scout Headquarter Extension 6190
ASP Structure Sheet no.
w2 B West Extension Design Page 89
ASP Consulting (Melbourne) Ltd
York House, Smisby Road Calc. by Date Chk'd by Date App'd by Date
Ashby de le Zouch, LEE5 2UG GB 17/04/2020 HD 17/04/2020 06/04/2020
+44 (0)1530 561802
Lateral Loads by Level
Level Total [kN] Centre [m]
X Y X Y
St. Base (Base) 2.8 |3.1 |0.002 |0.002
St. 1(1) 5.5 |6.1 |[0.002 |0.002
St. 2 (2) 3.2 |3.1 |-0.244|-0.248
St.3(3) 0.3 [0.6 |0.506 |0.243
Total 11.8 {129 |- -
Total Loads
X 11.8 kN
Y 129 kN
Z -13.0 kN
26 Wind 90,Cpi -0.3,+Cpe
Wall Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
WI'1 D 0.574 20 11.3
WI 2 A -0.533 5 -2.7
B -0.300 22 -6.5
C -0.126 21 -2.6
WI 3 E -0.043 20 -0.8
Average Wall Loads
Windward 0.574 kN/m?
Leeward  -0.043 kN/m?
Left -0.248 kN/m?
Right 0.000 kN/m?
Roof Zone Loads
Reference | Zone |Nett Pressure | Area |Applied Load
[kN/m?] | [m?] [kN]
RI'1 FO 0.216 1 0.1
FO 0.216 1 0.1
GO 0.216 1 0.3
HO 0.216 21 4.5
RI 2 F180 |-1.281 1 -0.8
F180 |-1.281 1 -0.8
G180 | -0.449 1 -0.6
H180 |-0.326 21 -6.7
Lateral Loads by Level
Level Total [kN] | Centre [m]
X Y X Y
St. Base (Base) 2.8 |3.1 |0.002 |0.002
St.1(1) 5.5 |6.1 |[0.002 |0.002
St.2(2) 3.2 |4.0 |0.083 |0.067
St. 3 (3) 0.3 1.2 1.576 | 0.347
Total 11.8 | 144 | - -
Total Loads
X 11.8 kN
Y 14.4 kN
Z -3.9 kN
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Action Codes

General Loading BS EN 1991-1-1 + UK NA (2002)
Wind Loading BS EN 1991-1-4 + UK NA (2005)
Snow Loading BS EN 1991-1-3 + UK NA (2003)
Seismic Loading  BS EN 1998-1 + UK NA (2004)
Combinations BS EN 1990 + UK NA (2002)

Resistance Codes

Steel Design

Concrete Design

Composite Design

Timber Design

Masonry Design

Foundation Design

Seismic Design and Detailing

BS EN 1993-1-1 + UK NA (2005)
BS EN 1992-1-1 + UK NA (2004)
BS EN 1994-1-1 + UK NA (2004)
BS EN 1995-1-1 + UK NA (2004)
BS EN 1996-1-1 + UK NA (2005)
BS EN 1997-1 + UK NA (2004)

BS EN 1998-1 + UK NA (2004)
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Analysis
Element-Member
No. | Node 1| Node 2| Member Construction Material | Section Grade
6 100 81 SBR 2.1/%18-2.1/A/#263 Steel brace Steel CHS 114.3x3.6 S275
8 88 17 SB 1/B/1-1/B/2 Non-composite beam | Steel UB 203x133x30 S275
10 |95 88 SB 1/B/1-1/B/2 Non-composite beam | Steel UB 203x133x30 S275
12 |61 19 SBR 2/A/1-2/B/1 Steel brace Steel CHS 114.3x3.6 S275
13 |52 53 ELM Base/A/#70-1/A/#71 Bearing wall column | General | Wall Column Bearing
Section Wall
17 |5 20 SBRIP 4/C/2-IP 4/B/3 Steel brace Steel CHS 114.3x3.6 S275
24 |46 47 ELM Base/A/#64-1/A/#65 Bearing wall column | General | Wall Column Bearing
Section Wall
36 |19 137 SBR IP 3/B/1-IP 3/C/#264 Steel brace Steel CHS 114.3x3.6 S275
38 (12 89 SC 8/A Non-composite Steel UKB 254x146x31 S275
column
40 |19 22 SBR 2/B/1-2/C/1 Steel brace Steel CHS 114.3x3.6 S275
41 |93 86 SB 1/C/1-1/C/2 Non-composite beam | Steel UB 203x133x30 S275
42 |54 55 ELM Base/A/#72-1/A/#73 Bearing wall column | General | Wall Column Bearing
Section Wall
44 |53 55 ELM 1/A/#71-1/A/#73 Bearing wall beam General | Wall Beam Section | Bearing
Wall
46 |20 21 SBR 2/B/3-2/C/3 Steel brace Steel CHS 114.3x3.6 S275
47 |158 81 SBIP 4/A/7-IP 4/A/4 Non-composite beam | Steel UB 203x133x25 S275
48 |34 35 ELM Base/A/#54-1/A/#55 Bearing wall column | General | Wall Column Bearing
Section Wall
51 |39 41 ELM 1/A/#59-1/A/#61 Bearing wall beam General | Wall Beam Section | Bearing
Wall
56 |69 22 SCC/1 Non-composite Steel UKB 254x146x31 S275
column
57 |8 148 SB 3/4/B-2/B/1 Non-composite beam | Steel UB 203x133x25 S275
59 | 118 96 SB 1/B/2-1/B/3 Non-composite beam | Steel UB 203x133x30 S275
66 |37 39 ELM 1/A/#57-1/A/#59 Bearing wall beam General | Wall Beam Section | Bearing
Wall
77 |45 47 ELM 1/A/4-1/A/#65 Bearing wall beam General | Wall Beam Section | Bearing
Wall
85 |11 137 SB 3/C/4-2/C/1 Non-composite beam | Steel UB 203x133x25 S275
86 |43 45 ELM 1/A/#63-1/A/4 Bearing wall beam General | Wall Beam Section | Bearing
Wall
87 |62 144 SCC/3 Non-composite Steel UKB 254x146x31 S275
column
92 |27 35 ELM 1/A/#53-1/A/#55 Bearing wall beam General | Wall Beam Section | Bearing
Wall
95 |49 51 ELM 1/A/#67-1/A/#69 Bearing wall beam General | Wall Beam Section | Bearing
Wall
109 | 50 51 ELM Base/A/#68-1/A/#69 Bearing wall column | General | Wall Column Bearing
Section Wall
111 | 42 43 ELM Base/A/#62-1/A/#63 Bearing wall column | General | Wall Column Bearing
Section Wall
123 | 144 21 SCC/3 Non-composite Steel UKB 254x146x31 S275
column
130 | 55 57 ELM 1/A/#73-1/A/#75 Bearing wall beam General | Wall Beam Section | Bearing
Wall
131 |95 117 SB 1/B/1-1/C/1 Non-composite beam | Steel UB 152x89x16 S275
133 |5 8 SBRIP 4/C/2-3/B/4 Steel brace Steel CHS 114.3x3.6 S275
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No. | Node 1| Node 2| Member Construction Material | Section Grade
135 (31 23 ELM Base/A/3-1/A/3 Bearing wall column | General | Wall Column Bearing
Section Wall
138 | 96 21 SBR 1/3/B-2/3/C Steel brace Steel RSA 70x70x10 S275
146 | 81 119 SBIP 4/A/7-1P 4/A/4 Non-composite beam | Steel UB 203x133x25 S275
149 | 41 43 ELM 1/A/#61-1/A/#63 Bearing wall beam General | Wall Beam Section | Bearing
Wall
150 | 23 27 ELM 1/A/3-1/A/#53 Bearing wall beam General | Wall Beam Section | Bearing
Wall
151 | 96 140 SB 1/B/3-1/C/3 Non-composite beam | Steel UB 152x89x16 S275
156 | 89 158 SBIP 4/A/7-IP 4/A/4 Non-composite beam | Steel UB 203x133x25 S275
158 | 25 27 ELM Base/A/#52-1/A/#53 Bearing wall column | General | Wall Column Bearing
Section Wall
159 | 6 17 SCB/2 Non-composite Steel UC 152x152x23 S275
column
162 | 149 20 SCB/3 Non-composite Steel UKB 254x146x31 S275
column
163 |5 11 SB 2/C/3-3/C/4 Non-composite beam | Steel UB 203x133x25 S275
173 | 96 149 SCB/3 Non-composite Steel UKB 254x146x31 S275
column
175 | 137 22 SB 3/C/4-2/C/1 Non-composite beam | Steel UB 203x133x25 S275
201 | 119 84 SBIP 3/A/4-IP 3/A/6 Non-composite beam | Steel UB 203x133x25 S275
203 | 61 2 SB IP 3/A/4-IP 3/A/6 Non-composite beam | Steel UB 203x133x25 S275
210 | 40 41 ELM Base/A/#60-1/A/#61 Bearing wall column | General | Wall Column Bearing
Section Wall
213 |93 69 SCC/1 Non-composite Steel UKB 254x146x31 S275
column
217 | 10 29 SCB/3 Non-composite Steel UKB 254x146x31 S275
column
223 | 47 49 ELM 1/A/#65-1/A/#67 Bearing wall beam General | Wall Beam Section | Bearing
Wall
236 |17 118 SB 1/B/2-1/B/3 Non-composite beam | Steel UB 203x133x30 S275
241 | 35 37 ELM 1/A/#55-1/A/#57 Bearing wall beam General | Wall Beam Section | Bearing
Wall
249 | 85 84 SBR 2.1/%17-2.1/A/#262 Steel brace Steel CHS 114.3x3.6 S275
256 | 21 5 SB 2/C/3-3/C/4 Non-composite beam | Steel UB 203x133x25 S275
269 |78 93 SCC/1 Non-composite Steel UKB 254x146x31 S275
column
315 | 86 92 SB 1/C/1-1/C/2 Non-composite beam | Steel UB 203x133x30 S275
321 (1 131 SCC/3 Non-composite Steel UKB 254x146x31 S275
column
325 (131 62 SCC/3 Non-composite Steel UKB 254x146x31 S275
column
326 | 56 57 ELM Base/A/#74-1/A/#75 Bearing wall column | General | Wall Column Bearing
Section Wall
327 | 58 59 ELM Base/A/1-1/A/1 Bearing wall column | General | Wall Column Bearing
Section Wall
331 (20 80 SB 2/B/3-3/4/B Non-composite beam | Steel UB 203x133x25 S275
335 [ 68 2 SCA/6 Non-composite Steel UKB 254x146x31 S275
column
336 | 62 20 SBR 1/3/C-2/3/B Steel brace Steel RSA 70x70x10 S275

Tekla Structural Designer, version: 19.0.4.0




Project

Job Ref.

Hilton Scout Headquarter Extension 6190
?ASP Structure Sheet no.
R Rl g West Extension Design Page 93
ASP Consulting (Melbourne) Ltd
York House, Smisby Road Calc. by Date Chk'd by Date App'd by Date
Ashby de le Zouch, LEE5 2UG GB 17/04/2020 HD 17/04/2020 06/04/2020
+44 (0)1530 561802
No. | Node 1| Node 2| Member Construction Material | Section Grade
338 |38 39 ELM Base/A/#58-1/A/#59 Bearing wall column | General | Wall Column Bearing
Section Wall
339 (84 61 SB IP 3/A/4-1P 3/A/6 Non-composite beam | Steel UB 203x133x25 S275
344 | 157 19 SCB/1 Non-composite Steel UKB 254x146x31 S275
column
347 | 57 59 ELM 1/A/#75-1/A/1 Bearing wall beam General | Wall Beam Section | Bearing
Wall
363 |4 78 SCC/1 Non-composite Steel UKB 254x146x31 S275
column
365 |93 19 SBR 1/1/C-2/1/B Steel brace Steel RSA 70x70x10 S275
366 | 95 22 SBR 1/1/B-2/1/C Steel brace Steel RSA 70x70x10 S275
369 | 87 5 SCC/2 Non-composite Steel UKB 203x133x25 S275
column
374 | 92 87 SCC/2 Non-composite Steel UKB 203x133x25 S275
column
379 | 140 62 SB 1/B/3-1/C/3 Non-composite beam | Steel UB 152x89x16 S275
381 |36 37 ELM Base/A/#56-1/A/#57 Bearing wall column | General | Wall Column Bearing
Section Wall
382 | 80 8 SB 2/B/3-3/4/B Non-composite beam | Steel UB 203x133x25 S275
384 |44 45 ELM Base/A/4-1/A/4 Bearing wall column | General | Wall Column Bearing
Section Wall
386 |92 124 SB 1/C/2-1/C/3 Non-composite beam | Steel UB 203x133x30 S275
388 [ 13 30 SCC/2 Non-composite Steel UKB 203x133x25 S275
column
390 | 158 20 SBR 2/A/3-2/B/3 Steel brace Steel CHS 114.3x3.6 S275
394 | 154 12 SC 8/A Non-composite Steel UKB 254x146x31 S275
column
397 (7 116 SCB/1 Non-composite Steel UKB 254x146x31 S275
column
399 |51 53 ELM 1/A/#69-1/A/#71 Bearing wall beam General | Wall Beam Section | Bearing
Wall
400 | 117 93 SB 1/B/1-1/C/1 Non-composite beam | Steel UB 152x89x16 S275
401 | 95 157 SCB/1 Non-composite Steel UKB 254x146x31 S275
column
402 | 29 96 SCB/3 Non-composite Steel UKB 254x146x31 S275
column
403 | 48 49 ELM Base/A/#66-1/A/#67 Bearing wall column | General | Wall Column Bearing
Section Wall
410 | 148 19 SB 3/4/B-2/B/1 Non-composite beam | Steel UB 203x133x25 S275
413 | 30 92 SCC/2 Non-composite Steel UKB 203x133x25 S275
column
414 | 83 68 SCA/6 Non-composite Steel UKB 254x146x31 S275
column
423 | 124 62 SB 1/C/2-1/C/3 Non-composite beam | Steel UB 203x133x30 S275
426 | 16 6 SCB/2 Non-composite Steel UC 152x152x23 S275
column
431 | 116 95 SCB/1 Non-composite Steel UKB 254x146x31 S275
column
432 | 137 8 SBR FRM C/#215/#265-IP Steel brace Steel CHS 114.3x3.6 S275
3/B/4
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Sway
First-order linear
Ref.| Combination Stack| otpir 1 Combination Stack| apir2 | Combination Dir | Twist| Status
Dir1 Dir 1 Dir 2 Dir 2 1/2
SC | 1STR:- 1 22873.626 | 1 STR1- 1 94.604 | 1 STR1- 1.000 ‘/ Pass
A/6 | 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ
SC |1STR:- 1 22873.626 | 1 STR1- 1 94.604 | 1 STR1- 1.000 JP
8/A | 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ ass
SC | 1STR:- 1 7.751 1 STR1- 1 11.439| 32 STRa.1- 1.016 J P
¢/3 | 1.35G6+1.5Q+1.5RQ 1.35G+1.50+1.5RQ G+1.5W+EHFoi2. ass
SC | 1STR:- 1 7.639 1 STR1- 1 11.439| 32 STRg.1- 1.017 «' P
¢/1 | 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ G+1.5W+EHFoiz+ ass
SC | 1STR:- 1 7.702 1 STR:- 1 11.439| 32 STRo.1- 1.000 ,/’ Pass
C/2 | 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ G+1.5W+EHFopir2+
SC | 1STR:- 1 7.639 1 STR:- 1 10.628| 32 STRo.1- 1.012 ‘/ P
B/1 | 1.35G+1.5Q+1.5RQ 1.35G+1.50+1.5RQ G+1.5W+EHFoi2s ass
SC | 1STR:- 1 7.751 1 STR:- 1 10.628| 32 STRo.1- 1.012 J P
B/3 | 1.35G+1.5Q+1.5RQ 1.35G+1.50+1.5RQ G+1.5W+EHFoi2s ass
SC |1STR:- 1 7.702 1 STR:- 1 10.628| 32 STRo.1- 1.000 ‘/ P
B/2 | 1.35G+1.5Q+1.5RQ 1.35G+1.5Q+1.5RQ G+1.5W+EHFoizs ass
Wind Drift
Reference | Combination Stack Deflection | Drift [mm] Ratio Status
[mm]
Dir1| Dir2|Dir1 |Dir2 Dir 1 Dir 2 Dir 1 Dir 2
SCC/1 19 STRss- 1 13.8 7.3 13.8 (7.3 180.826 | 342.546 / Pass v Pass
1.35G+1.5yoQ+1.5YpoS+1.5W
SCB/2 20 STRs.4- 1 12.4 4.8 12.4 (4.8 201.330 | 518.167 / Pass ,/ Pass
1.35G+1.50Q+1.5PoS+1.5W
SCC/2 20 STRs.4- 1 12.4 5.9 124 (5.9 201.330 | 425.458 J Pass J Pass
1.35G+1.50Q+1.5PoS+1.5W
SCB/1 19 STRs3- 1 13.8 6.2 13.8 | 6.2 180.826 | 404.509 / Pass «' Pass
1.35G+1.50Q+1.5PoS+1.5W
SCC/3 20 STRg.4- 1 11.4 5.9 114 |5.9 219.551 | 425.458 J Pass J Pass
1.35G+1.50Q+1.5PoS+1.5W
Steelwork design
Beam Design
Beam Design Summary
Static
Member Group Span | Section Grade |Length | No. Utilization | Status
Reference Ref. [m] | Connectors
SB 3/4/B-2/B/1 SBR4 1 UB 203x133x25| S275 4.611 0.393 /
Pass
SB 2/B/3-3/4/B SBR5 1 UB 203x133x25| S275 4.611 0.421 /
Pass
SB 2/C/3-3/C/4 SBR3 1 UB 203x133x25| S275 4.611 0.240 ,/
Pass
SB 3/C/4-2/C/1 SBR4 1 UB 203x133x25| S275 4.611 0.233 «‘
Pass
SB 1/B/1-1/C/1 SBR9 1 UB 152x89x16 | S275 4.050 0.016 ‘/ Pass
SB 1/C/2-1/C/3 SBR7 1 UB 203x133x30| S275 3.970 0.303 ,/
Pass
SB 1/C/1-1/C/2 SBR6 1 UB 203x133x30| S275 5.130 0.645
/c/1-1/c/ x133x v pass
SB 1/B/3-1/C/3 SBR9 1 UB 152x89x16 | S275 4.050 0.016 ,/
Pass
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Member Group Span | Section Grade |Length | No. Utilization | Status
Reference Ref. [m] | Connectors
SB 1/B/1-1/B/2 SBR6 1 UB 203x133x30| S275 5.130 0.805 J
Pass
SB 1/B/2-1/B/3 SBR7 1 UB 203x133x30| S275 3.970 0.378
/B/2-1/B/. x133x ¥ Pass
SB IP 3/A/4-1P 3/A/6| SBR13 1 UB 203x133x25| S275 6.304 0.548 «' Pass
SB IP 4/A/7-IP 4/A/4| SBR13 1 UB 203x133x25| S275 6.304 0.448 ',’ Pass

Most loaded beam design

SB 3/4/B-2/B/1

Tekla Structural Designer, version: 19.0.4.0
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SB 1/B/1-1/B/2
FRM B: SB 1/B/1-1/B/2
D) DD g Ryl =y
UB 203x133x30 S2/95
Restraints
Source |Distance/|LTBTop/ |LTB LTBBtm/ |LTB Strut Strut | Strut Minor| Strut
Length | Sub-Beam | Top Sub-Beam | Btm Major / Major |/ Sub- Minor
[m] Factor Factor | Sub-Beam | Factor | Beam Factor
support 0.000 ° ° ° °
sub-beam | 5.130 . 1.000 1.000 1.000 1.000
support 5.130 o ° ° .
Static
Summary UB 203x133x30(S275)
Design Condition # | Design Value | Design Capacity | Units| U.R Status
Classification 1| Class1 - - - / bace
Shear Major 1|38.5 2314 kN 0.166 | ./ bace
Shear Minor - [ No Forces kN - Not required
Buckling Shear Web - 129.313 66.558 - - ‘{ Pacs
Moment Major 1(49.3 86.5 kNm 0.571 v Pass
Moment Minor - | No Forces kNm - Not required
Axial - [ No Forces kN - Not required
Axial Bending Combined |- | No Forces - - Not required
Buckling Lateral Torsional |- |- - - - Not required
Buckling Compression - | No Forces - - Not required
Buckling Combined - [ No Forces - - Not required
Torsion - | No Significant Forces | - Not required
Deflection Self weight 1|04 - mm - -
Deflection Slab - [ No Loads mm - Not required
Deflection Dead 1(3.6 10.3 mm 0.354 ‘/ Pace
Deflection Imposed 1115 143 mm 0.805 v pacc
Deflection Wind - | No Loads mm - Not required
Deflection Total 1|15.5 25.7 mm 0.606 v
Pass
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SB 2/B/3-3/4/B
) D) I ) _
SB 2/B/3-3/4/B - 1
— — — — N T A
UB 203x133x20 S2/90
Restraints
Source |Distance/|LTBTop/ |LTB LTBBtm/ |LTB Strut Strut | Strut Minor| Strut
Length | Sub-Beam | Top Sub-Beam | Btm Major / Major |/ Sub- Minor
[m] Factor Factor | Sub-Beam | Factor | Beam Factor
support 0.000 ° ° ° °
sub-beam | 4.611 . 1.000 1.000 1.000 1.000
support 4.611 ° ° ° .
Static
Summary UB 203x133x25(S275)
Design Condition # | Design Value | Design Capacity | Units | U.R. Status
Classification 1 |Class1 - - - ‘/ Pass
Shear Major 7 |15.4 203.5 kN 0.076 | Pass
Shear Minor - | No Forces kN - Not required
Buckling Shear Web - 32912 66.558 - - v Pase
Moment Major 2 |-23.7 70.9 kNm | 0.334 ‘/ Pass
Moment Minor - | No Forces kNm |- Not required
Axial 2 [15.2 879.1 kN 0.017 ‘/ Pacs
Axial Bending Combined |2 |- - - 0334 | Pass
Buckling Lateral Torsional |2 [-23.7 70.9 kNm | 0.334 v Pace
Buckling Compression 2 |15.2 241.5 kN 0.063 v Pass
Buckling Combined 2 |- - - 0.421 ‘/ Pace
Deflection Self weight 1 (0.1 - mm |- -
Deflection Slab - | No Loads mm - Not required
Deflection Dead 1 1]03 9.2 mm 0.033 ‘/ Pace
Deflection Imposed 11|07 12.8 mm | 0.057 | / Pass
Deflection Wind 19|-24 23.1 mm 0.103 ,/
Pass
Deflection Total 27 |23 23.1 mm 0.099 ‘/
Pass
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SB 3/4/B-2/B/1
4¢
LY /j I
SB 3/4/B-c2/B/1 = 1
™ Y Sy -~ -~ - [_\ LI -
UB 203x133x20 S2/9
Restraints
Source |Distance/|LTBTop/ |LTB LTBBtm/ |LTB Strut Strut | Strut Minor| Strut
Length | Sub-Beam | Top Sub-Beam | Btm Major / Major |/ Sub- Minor
[m] Factor Factor | Sub-Beam | Factor | Beam Factor
support 0.000 ° ° ° .
sub-beam | 4.611 . 1.000 1.000 1.000 1.000
support 4.611 ° ° ° .
Static
Summary UB 203x133x25(S275)
Design Condition # | Design Value | Design Capacity | Units | U.R. Status
Classification 1 [Class1 - - - v Pase
Shear Major 7 |-15.1 203.5 kN 0.074 v Pacs
Shear Minor - | No Forces kN - Not required
Buckling Shear Web - 132912 66.558 - - v Pass
Moment Major 12 |-21.9 70.9 kNm | 0.310 v Pace
Moment Minor - | No Forces kNm |- Not required
Axial 7 [14.8 879.1 kN 0.017 ‘/ Pacs
Axial Bending Combined 12 |- - - 0.310 ‘/ Pass
Buckling Lateral Torsional |12 |-21.9 70.9 kNm |0.310 v Pass
Buckling Compression 7 |14.8 241.5 kN 0.061 v Pass
Buckling Combined 12 |- - - 0393 | Pass
Deflection Self weight 1 ]0.2 - mm |- -
Deflection Slab - | No Loads mm - Not required
Deflection Dead 1 1]03 9.2 mm 0.037 ‘/ Pass
Deflection Imposed 1 (0.8 12.8 mm 0.064 v Pass
Deflection Wind 1721 23.1 mm 0.089 ‘/
Pass
Deflection Total 1712.9 23.1 mm 0.124 v
Pass
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Column Design
Column Design Summary
Static
Member Reference | Group Ref. | Stack | Section Grade |Length | Utilization | Status
[m]

SCC/3 SCR4 1 UKB 254x146x31 | S275 2.500 |0.233 ‘/ Pass
SCC/3 SCR4 2 UKB 254x146x31 | S275 2.350 |0.233 / Pace
SCC/1 SCR4 1 UKB 254x146x31 | S275 2.500 |0.239 V/ Pace
SCC/1 SCR4 2 UKB 254x146x31 | S275 2.350 |0.239 / Pace
SCB/1 SCR5 1 UKB 254x146x31 | S275 2.500 0.311 '/ Pacs
SCB/1 SCR5 2 UKB 254x146x31 | S275 2.350 0.311 ‘/ Pace
SCB/3 SCR5 1 UKB 254x146x31 | S275 2.500 |0.320 ./ Pacs
SCB/3 SCR5 2 UKB 254x146x31 | S275 2.350 |0.320 ‘/ Pass
SCC/2 SCR3 1 UKB 203x133x25 | S275 2.500 |0.158 «' Pass
SCC/2 SCR3 2 UKB 203x133x25 | S275 3.004 |0.056 ‘/ Pace
SCB/2 SCR2 1 UC 152x152x23 S275 2.500 |0.187 / Pace
SC 8/A SCR6 1 UKB 254x146x31 | S275 4.575 0.143 / bace
SCA/6 SCR7 1 UKB 254x146x31 | S275 4.575 0.144 '/

Pass

Most loaded column design

Tekla Structural Designer, version: 19.0.4.0
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SCB/1
) T
™
R
™~ -~
SC B/1
Lateral Restraints
Level | Source | Distance /| Face A restrained / | Face A | Face C restrained/ Face C
Length Sub-stack continuous| factor | Sub-stack continuous| factor
3 | floor 4.850 Yes Yes
sub-beam | 2.350 No 1.000 No 1.000
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 |floor 0.000 Yes Yes
Strut Restraints
Level | Source Distance / | Major restrained / Major| Minor restrained / Minor
Length Sub-stack continuous| factor| Sub-stack continuous| factor
3 | floor 4.850 Yes Yes
sub-beam | 2.350 No 1.000 No 1.000
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 |floor 0.000 Yes Yes

Tekla Structural Designer, version: 19.0.4.0
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Static
Summary UKB 254x146x31(S275)
Design Condition Combination Name | Design Value | Design Capacity | Units | U.R.| Status
Classification 1 Class 1 - - - v Pace
Shear Major 7 -12.8 259.9 kN 0.049 ‘/ Pace
Shear Minor 35 3.3 370.0 kN 0.009 ‘/ Pass
Buckling Shear Web - 39.03 66.56 - - ‘/ bace
Moment Major 12 -21.9 108.1 kNm | 0.203 v bace
Moment Minor 19 6.0 25.9 kNm | 0.234 v bace
Axial 7 63.1 1091.1 kN 0.058 ./’ Pace
Axial Bending Combined 19 - - - 0.240 | ./ pace
Buckling Lateral Torsional |12 -21.9 105.4 kNm | 0.208 ‘/ Pace
Buckling Compression 7 63.1 751.1 kN 0.084 ‘/ Pass
Buckling Combined 22 - - - 0.311 ‘/ pace
SCB/2
B
1 h|
B
o
\
SC B/2
Lateral Restraints
Level | Source Distance /| Face A restrained / | Face A | Face C restrained/ Face C
Length Sub-stack continuous| factor | Sub-stack continuous| factor
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 |floor 0.000 Yes Yes
Strut Restraints
Level | Source | Distance /| Major restrained / | Major| Minor restrained / | Minor
Length Sub-stack continuous| factor | Sub-stack continuous| factor
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 |floor 0.000 Yes Yes
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Static
Summary UC 152x152x23(S275)
Design Condition Combination Name | Design Value | Design Capacity | Units | U.R. Status
Classification 1 Class 3 - - - v Pace
Shear Major 32 0.6 158.4 kN 0.003 | ./ Pace
Shear Minor No Significant Forces kN - Not required
Buckling Shear Web - 23.93 66.56 - - vy bace
Moment Major 17 -1.7 45.1 kNm | 0.038 vy bace
Moment Minor 19 -1.0 14.5 kNm | 0.069 ,/ Pace
Axial 1 69.0 804.2 kN 0.086 «/ Pace
Axial Bending Combined 19 - - - 0.172 ‘/ Pace
Buckling Lateral Torsional |17 -1.7 44.1 kNm | 0.038 ‘/ Pass
Buckling Compression 69.0 543.3 kN 0.127 ,/ Pace
Buckling Combined 4 - - - 0.187 v bace
SCB/3
R
J )
Loy
- <
R
\
' D,
D,
Eany
= -
1 1 et
<
' B
SC B/3
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Lateral Restraints
Level | Source | Distance /| Face A restrained / | Face A | Face C restrained/ Face C
Length Sub-stack continuous| factor | Sub-stack continuous| factor
3 | floor 4.850 Yes Yes
sub-beam | 2.350 No 1.000 No 1.000
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 | floor 0.000 Yes Yes
Strut Restraints
Level | Source | Distance /| Major restrained / | Major| Minor restrained / | Minor
Length Sub-stack continuous| factor| Sub-stack continuous| factor
3 | floor 4.850 Yes Yes
sub-beam | 2.350 No 1.000 No 1.000
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 | floor 0.000 Yes Yes
Static
Summary UKB 254x146x31(S275)
Design Condition Combination Name | Design Value | Design Capacity | Units | U.R.| Status
Classification 1 Class 1 - - - v pace
Shear Major 7 13.7 259.9 kN 0.053 v Pace
Shear Minor 20 2.8 370.0 kN 0.007 v Pace
Buckling Shear Web - 39.03 66.56 - - v Pass
Moment Major 2 23.7 108.1 kNm | 0.219 ‘/ Pass
Moment Minor 20 5.1 25.9 kNm |0.198 ‘/ Pacs
Axial 7 51.3 1091.1 kN 0.047 / Pace
Axial Bending Combined 19 - - - 0.199 vy bace
Buckling Lateral Torsional |2 23.7 105.3 kNm | 0.225 v pace
Buckling Compression 7 51.3 751.1 kN 0.068 v Pace
Buckling Combined 22 - - - 0.320 ‘/ Pace
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SCC/2
-
L
; ; S
F
p—
\
(’_)
_ —
= . L
Nalalyas,
e — s L
Lateral Restraints
Level | Source | Distance /| Face A restrained / |Face A | Face C restrained/ Face C
Length Sub-stack continuous| factor | Sub-stack continuous| factor
3 | floor 5.504 Yes Yes
sub-beam | 3.004 No 1.000 No 1.000
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 |floor 0.000 Yes Yes
Strut Restraints
Level | Source Distance / | Major restrained / Major| Minor restrained / Minor
Length Sub-stack continuous| factor| Sub-stack continuous| factor
3 | floor 5.504 Yes Yes
sub-beam | 3.004 No 1.000 No 1.000
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Level | Source Distance / | Major restrained / Major| Minor restrained / Minor
Length Sub-stack continuous| factor | Sub-stack continuous| factor
2 | floor 2.500 Yes Yes
sub-beam | 2.500 No 1.000 No 1.000
1 | floor 0.000 Yes Yes
Static
Summary UKB 203x133x25(S275)
Design Condition Combination Name | Design Value | Design Capacity | Units | U.R. Status
Classification 1 Class 1 - - - v pace
Shear Major No Significant Forces kN - Not required
Shear Minor No Significant Forces kN - Not required
Buckling Shear Web - 32.91 66.56 - - v bace
Moment Major No Significant Forces kNm |- Not required
Moment Minor 1 0.4 19.5 kNm | 0.020 ‘/ Pace
Axial 81.4 879.1 kN 0.093 ‘/ Pacs
Axial Bending Combined - - - 0.020 v Pace
Buckling Lateral Torsional | No Significant Forces kNm |- Not required
Buckling Compression 7 81.4 565.2 kN 0.144 vy bace
Buckling Combined 7 - - - 0.158 | pace
Brace Design
Brace Design Summary
Static
Member Reference Group Ref. | Span | Section Grade |Length | Utilization | Status
[m]
SBR 2.1/%18-2.1/A/#263 SBrR5 1 CHS 114.3x3.6 | S275 1.000 0.011 J Pacs
SBR 2/A/3-2/B/3 SBrR5 1 CHS 114.3x3.6 | S275 1.000 |0.025 / Pace
SBRIP 4/C/2-IP 4/B/3 SBrR1 1 CHS 114.3x3.6 | S275 5.709 |0.033 ‘/ Pacs
SBR IP 3/B/1-IP 3/C/#264 SBrR4 1 CHS 114.3x3.6 | S275 4.660 |0.013 ‘/ Pace
SBR 2/B/1-2/C/1 SBrR2 1 CHS 114.3x3.6 | S275 4.050 |0.015 ‘/ Pass
SBR 2/B/3-2/C/3 SBrR2 1 CHS 114.3x3.6 | S275 4.050 |0.013 «’ Pace
SBR 1/3/B-2/3/C SBrR3 1 RSA 70x70x10 | S275 4.682 |0.082 v bace
SBR 1/3/C-2/3/B SBrR3 1 RSA 70x70x10 |S275 4.682 0.084 ,‘/ Pacs
SBR 1/1/C-2/1/B SBrR3 1 RSA 70x70x10 |S275 4.682 0.119 J Pacs
SBR 1/1/B-2/1/C SBrR3 1 RSA 70x70x10 |S275 4.682 0.084 / Pacs
SBR FRM C/#215/#265-IP 3/B/4 | SBrR4 1 CHS 114.3x3.6 | S275 4.660 0.021 ‘/ Pacs
SBR 2/A/1-2/B/1 SBrR5 1 CHS 114.3x3.6 | S275 1.000 |0.032 ‘/ Pacs
SBR 2.1/%17-2.1/A/#262 SBrR5 1 CHS 114.3x3.6 | S275 1.000 |0.014 ‘/ Pass
SBRIP 4/C/2-3/B/4 SBrR2 1 CHS 114.3x3.6 | S275 4.092 |0.009 v Pace
Foundation Reactions
Envelopes, First-order linear, Service Factors
Supports
Suppor |Support | Column Ref. Column | Envelop | Combinatio Reactions
t rotation rotation | e n Fuert | Fmaj [Fmino [Mmajor [Mminor | Mhtor
[°] [°] [KN| o | [KNm | [kNm | [kKNm
SUP %17| 0.0000 1 Maximum 0.0 {00 |18 |0.0 0.0 0.0
Envelope | Minimum 0.0 |{0.0 |-3.0 |0.0 0.0 0.0
SUP %18| 0.0000 1 Maximum 0.0 (0.0 (1.8 [0.0 0.0 0.0
Envelope | Minimum 0.0 |{0.0 |-2.4 |0.0 0.0 0.0
SUP A/1 | 180.0000| ELM Base/A/1-1/A/1| 180.0000| 1 Maximum 3.8 (0.0 |0.0 |0.0 0.0 0.0
(Wall Column Envelope —
Section) Minimum 33 (0.0 |0.0 |0.0 0.0 0.0
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Suppor |Support | Column Ref. Column | Envelop | Combinatio Reactions
t rotation rotation | e n Fuert | Fmaj [Fmino [Mmajor [Mminor | Mtor
M| [l [kN or r [ [KNm | [kNm | [kKNm

SUP A/3 | 180.0000| ELM Base/A/3-1/A/3| 180.0000| 1 Maximum 3.8 |0.0 [0.0 [0.0 0.0 0.0

(Wall Column Envelope —

Section) Minimum 3.3 |0.0 [0.0 |[0.0 0.0 0.0
SUP A/4 | 180.0000| ELM Base/A/4-1/A/4| 180.0000| 1 Maximum 7.7 1{0.0 [0.0 [0.0 0.0 0.0

(Wall Column Envelope —

Section) Minimum 6.7 |{0.0 [0.0 [0.0 0.0 0.0
SUP A/6 | 0.0000 SC A/6 (UKB 0.0000 1 Maximum 52 |17 [0.0 |(0.1 0.0 0.0

254x146x31) Envelope | Minimum 23 (02 |00 |-0.8 |00 0.0
SUP A/6 | 0.0000 |SCA/6(UKB 0.0000 |1 Maximum 0.0 {00 (2.6 [0.0 0.0 0.0

254x146x31) Envelope | Minimum 0.0 |00 |-3.8|0.0 |0.0 |0.
SUP A/7 | 0.0000 SC 8/A (UKB 0.0000 1 Maximum 0.0 |00 |2.6 |0.0 0.0 0.0

254x146x31) Envelope | Minimum 0.0 |00 |-3.0|0.0 |0.0 |0.0
SUP A/7 | 0.0000 |SC8/A (UKB 0.0000 |1 Maximum 5.2 |-0.3 /0.0 |0.8 0.0 0.0

254x146x31) Envelope | Minimum 23 |-1.7]0.0 [0.0 0.0 0.0
SUP 180.0000| ELM Base/A/#52- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#76 1/A/#53 (Wall Envelope

Column Section) Minimum 6.7 |0.0 |0.0 |0.0 0.0 0.0
SUP 180.0000| ELM Base/A/#54- 180.0000| 1 Maximum 7.7 10.0 [0.0 [0.0 0.0 0.0
A/HT7 1/A/#55 (Wall Envelope

Column Section) Minimum 6.7 |10.0 |0.0 |0.0 0.0 0.0
SUpP 180.0000| ELM Base/A/#56- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/HT8 1/A/#57 (Wall Envelope

Column Section) Minimum 6.7 0.0 0.0 |0.0 0.0 0.0
SUP 180.0000( ELM Base/A/#58- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#79 1/A/#59 (Wall Envelope

Column Section) Minimum 6.7 |0.0 |{0.0 0.0 0.0 0.0
SUP 180.0000| ELM Base/A/#60- 180.0000| 1 Maximum 7.7 10.0 [0.0 [0.0 0.0 0.0
A/#80 1/A/#61 (Wall Envelope

Column Section) Minimum 6.7 |0.0 |0.0 |0.0 0.0 0.0
SUpP 180.0000| ELM Base/A/#62- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#81 1/A/#63 (Wall Envelope

Column Section) Minimum 6.7 0.0 0.0 |0.0 0.0 0.0
SUpP 180.0000| ELM Base/A/#64- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#82 1/A/#65 (Wall Envelope

Column Section) Minimum 6.7 |0.0 |{0.0 [0.0 0.0 0.0
SUP 180.0000| ELM Base/A/#66- 180.0000| 1 Maximum 7.7 10.0 [0.0 [0.0 0.0 0.0
A/#83 1/A/#67 (Wall Envelope

Column Section) Minimum 6.7 |10.0 |0.0 |0.0 0.0 0.0
SUpP 180.0000| ELM Base/A/#68- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#84 1/A/#69 (Wall Envelope

Column Section) Minimum 6.7 0.0 0.0 |0.0 0.0 0.0
SUP 180.0000( ELM Base/A/#70- 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#85 1/A/4#71 (Wall Envelope

Column Section) Minimum 6.7 |0.0 |{0.0 [0.0 0.0 0.0
SUP 180.0000| ELM Base/A/#72- 180.0000| 1 Maximum 7.7 1{0.0 [0.0 [0.0 0.0 0.0
A/#86 1/A/#73 (Wall Envelope

Column Section) Minimum 6.7 |10.0 |0.0 |0.0 0.0 0.0
SUpP 180.0000, 180.0000| 1 Maximum 7.7 10.0 |0.0 |0.0 0.0 0.0
A/#87 Envelope
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Suppor |Support | Column Ref. Column | Envelop | Combinatio Reactions
t rotation rotation | e n Fuert | Fmaj [Fmino [Mmajor [Mminor | Mtor
M| [l [kKN| o r [ [KNm | [kNm | [kKNm

ELM Base/A/#74- Minimum 6.7 |0.0 [0.0 (0.0 0.0 0.0
1/A/#75 (Wall

SUP B/1 | 0.0000 SC B/1 (UKB 0.0000 1 Maximum 439|126 |15 |6.5 1.2 0.0
254x146x31) Envelope | Minimum 9.3 |-59|-2.1|-45 |[-1.7 |00

SUP B/2 | 0.0000 |SCB/2 (UC 0.0000 |1 Maximum 47.3/0.3 (0.2 |1.0 0.5 0.0
152x152x23) Envelope | Minimum 12.8/-0.4 [-0.2 [-0.7 |[-0.6 |0.0

SUP B/3 | 0.0000 SC B/3 (UKB 0.0000 1 Maximum 35.7/5.2 |15 [6.0 1.2 0.0
254x146x31) Envelope | Minimum 6.5 |-3.6 [-1.8 |-4.9 -1.4 0.0

SUP C/1 | 0.0000 |SCC/1(UKB 0.0000 |1 Maximum 36.7|2.8 |25 |4.1 0.7 0.0
254x146x31) Envelope | Minimum 14.3|-46 (-39 [-3.1 [-09 |00

SUP C/2 | 90.0000 | SC C/2 (UKB 90.0000 |1 Maximum 56.6|/2.8 |0.0 | 0.0 0.0 0.0
203x133x25) Envelope | Minimum 17.6/-23 0.0 (0.0 |00 |00

SUP C/3 | 0.0000 |SCC/3 (UKB 0.0000 |1 Maximum 25.7|13.4 |22 |4.0 0.6 0.0
254x146x31) Envelope | Minimum 9.0 |-32(-2.7|-31 |-08 |00

Tekla Structural Designer, version: 19.0.4.0
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Concrete
Pad Base Design
Pad Base Design Summary
Static
Member Reference | Grade | Depth | Utilization | Status
[mm]

PB1 C32/40 |500.0 |0.935
/ "( Pass

PB2 C32/40 |500.0 |0.801
/ ’/ Pass

PB3 C32/40 | 500.0 |0.880
/ ’/ Pass

PB4 C32/40 | 500.0 |0.685
/ '/ Pass

PB5 C32/40 |500.0 0.822
/ '/ Pass

PB6 C32/40 |500.0 |0.888
/ '/ Pass

Most loaded Pad Base design
3D Model with

Tekla Structural Designer, version: 19.0.4.0
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PB1
1200mm x 1200mm (Depth = 200mm>
A 142 |
<
™~
T1 <
-
¢
, ) i)
% A 142 Q
Bl «
™
~r
Y
oc/ 146 oc/
- -—— [ -
1200
- -
PE 1
Static
Applied Loads Summary
Analysis 3D Building Analysis
Combination | 17 STRg1-1.35G+1.5W0Q+1.50S+1.5W+EHFpir2+
Fz,sup 49.0 kN
Fx,sup -1.6 kN
Fy.sup 9.7 kN
My sup 11.4 kNm
My,sup -1.5 kNm
Added Loads
Fwt 17.7 kN
Fsoil 11.2 kN

Tekla Structural Designer, version: 19.0.4.0
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Fsurc 0.0 kN
Fsura 2.1 kN
Foundation Details
Foundation Type Pad Base
Concrete Class C32/40
Size 1200mm x 1200mm
Overall Depth 500.0 mm
Top Cover 40.0 mm
Bottom Cover 40.0 mm
Side Cover 40.0 mm
Depth From Surface | 400.0 mm
Bearing Capacity
Summary
Size 1200.0 x 1200.0
Analysis 3D Building Analysis
Combination | 17 STRs.1-1.35G+1.5y0Q+1.5WoS+1.5W+EHFoir2+
fa, 93.5 kN/m?
nf 100.0 kN/m?
Ratio 0.935
Bending Capacity
Summary
Direction X-Bot Y-Bot X-Top Y-Top
Analysis 3D Building Analysis 3D Building Analysis 3D Building Analysis 3D Building Analysis
Combination 17 STRs.1- 17 STRs.1- 4 STRe.3- 4 STRe.3-
1.35G+1.5(oQ+1.5P0S+1| 1.35G+1.5P0Q+1.5¢oS+1| 1.35G+1.5Q+1.5¢oS+1.5 | 1.35G+1.5Q+1.50S+1.5
.SW+EHFopir+ SW+EHFpir2+ YoW+EHFpir2+ YoW+EHFpir2+
Med 11.061 kNm/m 13.653 kNm/m 3.292 kNm/m 4,063 kNm/m
d 451.0 mm 457.0 mm 451.0 mm 457.0 mm
K/K' 0.008 0.010 0.002 0.003
z 428.5 mm 434.2 mm 428.5 mm 434.2 mm
As reqd 59 mm?/m 72 mm?/m 18 mm?/m 22 mm?/m
As orov 142 mm?/m 142 mm?/m 142 mm?/m 142 mm?/m
Ratio 0.418 0.509 0.124 0.152
Reinforcement | A 142 A 142 A 142 A 142
Shear Capacity
Summary
Direction X Y
Analysis 3D Building Analysis 3D Building Analysis
Combination | 17 STRs.1-1.35G+1.5y0Q+1.5PoS+1.5W+EHFopir2+ | 17 STRs.1-1.35G+1.5Y0Q+1.5Y0S+1.5W+EHFpir2+
VEd 0.015 N/mm? 0.005 N/mm?
VRd,max 5.581 N/mm? 5.581 N/mm?
VRd 0.424 N/mm? 0.426 N/mm?
Ratio 0.035 0.012
Punching Shear
Summary
Analysis Combination Perimeter| up / u, VEd VRd Ratio| Status
[mm] | [N/mm?]| [N/mm?]
3D Building 17 STRs.1- Loaded 795.0 |0.282 5.581 0.051 | Pass
Analysis 1.35G+1.5¢0Q+1.5PS+1.5W+EHFoir2+

Tekla Structural Designer, version: 19.0.4.0
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Analysis Combination Perimeter| ug / u, VEd VRd Ratio| Status
[mm] | [N/mm?]| [N/mm?]

3D Building 4 STRe.3- At 1d 2111.9 | 0.092 0.850 0.108 | ./ Pass
Analysis 1.35G+1.5Q+1.5y0S+1.5YoW+EHFpir2+

Uplift
Summary

Analysis 3D Building Analysis
Combination | 1 STR:-1.35G+1.5Q+1.5RQ
F,sup 0.0 kN

Fe,stb 0.0 kN

Ratio 0.000

PB 6

[100mm x 1100mm (Depth = 200mm>
A 142 i

474

Y
. A

474 152 474
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Static
Applied Loads Summary
Analysis 3D Building Analysis
Combination | 4 STRe3-1.35G+1.5Q+1.5Y0S+1.5QeW+EHFpir+
F,sup 69.0 kN
Fx,sup 0.1 kN
Fy.sup -0.2 kN
My sup 1.0 kNm
My,sup -0.5 kNm
Added Loads
Fswt 14.8 kN
Fsoi 9.5 kN
Fsur,G 0.0 kN
Fsur,a 1.8 kN
Foundation Details
Foundation Type Pad Base
Concrete Class C32/40
Size 1100mm x 1100mm
Overall Depth 500.0 mm
Top Cover 40.0 mm
Bottom Cover 40.0 mm
Side Cover 40.0 mm
Depth From Surface | 400.0 mm
Bearing Capacity
Summary
Size 1100.0 x 1100.0
Analysis 3D Building Analysis
Combination | 4 STRe3-1.35G+1.5Q+1.5W0eS+1.5PoW+EHFoir2+
faz 88.8 kN/m?
ne 100.0 kN/m?
Ratio 0.888
Bending Capacity
Summary
Direction X-Bot Y-Bot X-Top Y-Top
Analysis 3D Building Analysis 3D Building Analysis 3D Building Analysis | 3D Building Analysis
Combination 2 STRe.1- 4 STRe.3- 34 STRo3- 34 STRo3-
1.35G+1.5Q+1.5PeS+1.5Y0 | 1.35G+1.5Q+1.5YpoS+1.5¢0 | G+1.5W+EHFpir2+ G+1.5W+EHFpir2+
Med 6.805 kNm/m 6.571 kNm/m 2.257 kNm/m 2.258 kNm/m
d 451.0 mm 457.0 mm 451.0 mm 457.0 mm
K/K' 0.005 0.005 0.002 0.002
z 428.5 mm 434.2 mm 428.5 mm 434.2 mm
As reqd 37 mm?/m 35 mm?/m 12 mm?/m 12 mm?/m
As prov 142 mm?/m 142 mm?/m 142 mm?/m 142 mm?/m
Ratio 0.257 0.245 0.085 0.084
Reinforcement | A 142 A 142 A 142 A 142
Shear Capacity
Summary
Direction X Y
Analysis 3D Building Analysis 3D Building Analysis

Combination

4 STRe.3-1.35G+1.5Q+1.5P0S+1.5PoW+EHFoir2+

2 STR6.1-1.35G+1.5Q+1.5YoS+1.5PoW+EHFpir2+

VEed

0.002 N/mm?

0.003 N/mm?

Tekla Structural Designer, version: 19.0.4.0
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VRd,max 5.581 N/mm? 5.581 N/mm?
VRd 0.424 N/mm? 0.426 N/mm?
Ratio 0.005 0.007
Punching Shear
Summary
Analysis Combination Perimeter| up / u, VEd VRd Ratio| Status
[mm] | [N/mm?]| [N/mm?]
3D Building Analysis | 1 STR:-1.35G+1.5Q+1.5RQ | Loaded 609.2 [0.281 5.581 0.050 ‘/ Pacs
3D Building Analysis | 1 STR1-1.35G+1.5Q+1.5RQ | At 0.25d 1322.3|0.118 3.399 0.035 «' Pass

Uplift
Summary

Analysis

3D Building Analysis

Combination

1 STR1-1.35G+1.5Q+1.5RQ

F,sup 0.0 kN
Fe,sto 0.0 kN
Ratio 0.000

Tekla Structural Designer, version: 19.0.4.0
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Beam to portal frame column flange
90
| —<6fw-ef
104=
65
(@] o
90 6w
o o Fm
I%—wa—ef -
Beam 1: 203x133 UB 30 [S275]

Plate: 10 x 150 x 225 mm dp. (3 kg)

With 4 No. 18 mm holes

For 16 mm @ Grade 8.8 Bolts. Column: 254x146 UB 31 [S 275]
End-Plates S 275

Beam to Column Flexible End-Plate
Beam to Column Flexible End-plate Connection to EC 3 (UK NAD)

Basic Data

User Defined Applied Forces at Interface

Shear Forces Flange 1 =40.0 kN, Flange 2 = 30.0 kN

Tie Forces 75.0 kN

Design to EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book P358: Joints in steel construction: Simple joints to Eurocode 3
Basic Dimensions

Flange 1-203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275

Column -254x146UB31 [28] D=251.4, B=146.1, T=8.6, t=6.0, r=7.6, py=275

Bolts 16 mm @ in 18 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Summary of Results (Unity Ratios)
Checks for Flange Beam on Side 1

Check 4 Supported Beam Web Shear ~ 231.4 >=40.0kN 0.17 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.70, 0.710.61 1.00 OK
Check 8 Bearing 192.9, 524.8, 451.3 >= 40.0kN 0.21 OK
Check 10 Shear 293.6,331.3 >=20.0kN 0.07 OK
Check 11-14 Tie Forces 348.3,265.3,411.1, 244.8, 238.1, 447.5, 533.8 >=75.0kN 0.31 OK

Checks for Flange Beam on Side 1 as Full Depth End-Plate

Check 1: Recommended Detailing Practice

Plate Depth >= 0.6°D 0.6 #206.8 = 124.1 mm 225 mm OK

10 >= ty<= 12 10.0 mm OK

90 <=p3 <= 140 90 mm OK

ty<= d/1.9s\(fu/ f.y ) 16/1.9 +/(800 / 275) 14 mm OK
Check 4: Supported Beam Web Shear

Ay=A-ty*By-tioBrH(ty+2er)T 3821 - 133.949.6 - 133.999.6 + (6.4+27.6)*9.6 1457 mm?

Vi =Avefioy / (V3+V310) 1457 + 275/ ({3 + 1.0) 231.4 kN OK
Check 2: Supported Beam Welds

a=0.4 typ! 04464 2.6 mm

a=asVid/ Vpira*1.27 2.6+40.0/231.4+1.27 (SCI AD370) 0.6 mm

Smin=max(3, min( a, a; ) ) /0.7 4.3 mm OK
Check 8a: Bolt Shear

Fura=on*futA /i 0.6+800+157.0/1.25 60.3 kN

Virai=0.8#n+F, gqecols 084226032 192.9 kN OK
Check 8b: End-Plate Bearing

Py, e1, P2, exom ke 90.0, 65.0, 90.0, 30.0, 1.000, 2.500

Fi ra=ki* oo Fup*d*ty/Ynio 2.5+1.000+410+16+10.0/1.25 131.2 kN

Fp,ra<= 0.80°F,rq

Fra=n*fo,rderows 24131242 524.8 kN OK

Check 8c: Supporting Column Flange Bearing

owv=Min( pi/do/3-Y4, f/ fu, 1) Min(90/18/3-Y4, 800/410, 1) » Min(1.417, 1.951, 1) 1.000
Ki.inn=min(2.5, 1.4+p,/do-1.7) min(2.5, 1.4 « 90/18 - 1.7 » Min(2.5, 5.3) 2.500
Fo,ra=kieopefu2 *doty/Ym2 2.5+1.000+41016.08.6/1.25 112.8 kKN

F,ra<= 0.80°F,,rq

Fra=ne*fp,rderows 211282 451.3 kN OK

Check 10: Supporting Member - Local Resistance

Ay, Avne=Fn(ey, v, py, 0, dia, T) fn(80, 45, 90, 2, 18.0, 8.6) 1849, 1539 mm?
Vira=Ay*Fyp/(x3*Vr10) 1849 « 275/(y/3 * 1.0) 293.6 kN OK
Vi=Aumar, [(3+%0) 1539 + 410/(y/3 * 1.1) 331.3 kN OK

Tie Forces
Applied Tie Force 75.0 kN

Check 11: End-Plate in Bending
Les=Lefr.cH(n-1)p+Les.q 103.1+(2-1)* 90 + 99.6 292.7 mm
Mpi=0.25Legretfp/ Yt 0.25292.7 102410/ 1.1 2.73 kN.m
Frau1=(8+n-2¢¢,)* my, (828.1-2+65)+3
/ (2*m *n-e,.(m+n)) /(2+37.0+28.1-6.5+(37.0 +28.1)) 348.3 kN
Frd.u-2=
(2MpptneE( ky*fup* A Yo ))/(mrtn) (20273 + 30.00#40.90+800+157/1.1)/ (37.0 + 30.0) 265.3 kN
Fra.0.3=2°K*Fub* Ay Yoy 4+0.90+800 * 157/1.1 411.1kN
Fra=min(Frg.1, Frau2, Fraous) Min (348.34, 265.28, 411.05) 2653 kN OK
Le=Lefr.cH(0-1)p+Legr.q 89.4 +(2-1)+ 90 +89.4 268.7 mm
M1 co=0.25*Lefroteefy.c /Yau 0.25+268.7 8.6+ 410/ 1.1 1.85 kN.m

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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FRd,u.l,co] :(8°n'2'ew)' My (8 *¢28.1-2- 65) *1.85
/ (2°m *n-ey.(m-+n)) /(2+35.9+28.1-6.5¢(35.9+28.1)) 244.8 kN
FRdu.Z,col =
(2*Mpi+E( KafuprAen /Yimy ))/(m+n) (2¢1.85 + 4¢0.90+800+15728.05/1.1)/ (35.9 + 28.1) 238.1 kN
Fracol =min(Fra.u.1.cols Fra.uz.col) Min (244.81, 238.15) 238.1 kN OK
Check 12: Beam Web Tension
Fra=tiw-(D-T-Tp)*+Fupw /Vatu 6.4+(206.8-9.6-9.6)+410/1.1 447.5 kN OK
Check 13: Welds
Web Covered by Check 2 n/a OK
Flange Foy.q=f, /\3/ Bo/Yau 410.0 AJ3/0.85/1.1 253.2 N/mm?
Frgflange=2*Fw-a*a*(bpi-2+2) 294253242+ (133.9-2+42) 266.9 kN OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Beams to internal column flange

90 90
/—él—sfw-ef 6fw-ef1>
10 n i 10
#65 65#
o || o o || o
2 —<-6fw 6w %0
o [fo o o
—<-6fw-ef 6fw-ef>
Beam 1: 203x133 UB 30 [S275] Beam 2: 203x133 UB 30 [S275]
Plate: 10 x 150 x 225 mm dp. (3 kg) Plate: 10 x 150 x 225 mm dp. (3 kg)
With 4 No. 18 mm holes Column: 152x152 UC 23 [S 275] With 4 No. 18 mm holes
For 16 mm @& Grade 8.8 Bolts. End-Plates S 275 For 16 mm @& Grade 8.8 Bolts.

Beam to Column Flexible End-Plate
Beam to Column Flexible End-plate Connection to EC 3 (UK NAD)

Basic Data

User Defined Applied Forces at Interface

Shear Forces Flange 1 =40.0 kN, Flange 2 = 30.0 kN

Tie Forces 75.0 kN

Design to EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book P358: Joints in steel construction: Simple joints to Eurocode 3
Basic Dimensions

Flange 1-203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275

Flange 2-203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275

Column -152x152UC23 [28] D=152.4, B=152.2, T=6.8, t=5.8, r=7.6, py=275

Bolts 16 mm @ in 18 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)
Checks for Flange Beams 1 & 2

Check 4 Supported Beam Web Shear  231.4 >=40.0kN 0.17 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.70, 0.710.61 1.00 OK
Check 8 Bearing 192.9, 524.8, 356.9 >= 40.0kN 0.21 OK
Check 10 Shear 205.1,225.4 >=20.0kN 0.10 OK
Check 11-14 Tie Forces 352.2,266.6,411.1, 153.7, 225.5, 447.5, 533.8 >= 75.0kN 0.49 OK

Checks for Flange Beams 1 & 2 as Full Depth End-Plate

Check 1: Recommended Detailing Practice

Plate Depth >= 0.6°D 0.6 +206.8 = 124.1 mm 225 mm OK
10 >=t,<= 12 10.0 mm OK
90 <= p; <= 140 90 mm OK
ty<=d/1.9\/(fu/ f.y ) 16/1.9 +/(800 / 275) 14 mm OK
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Check 4: Supported Beam Web Shear

A=A-ty*By-teeBit(ty+20r)s T 3821 - 133.949.6 - 133.99.6 + (6.4+2+7.6)+9.6 1457 mm?

Vit =AV*fyo / (y3+Ym0) 1457 + 275/ ({3 + 1.0) 231.4kN OK
Check 2: Supported Beam Welds

a=0.4 typ) 04+6.4 2.6 mm

a=a*Ved/ Vpra*1.27 2.6+40.0/231.4+127 (SCI AD370) 0.6 mm

Smin=max(3, min( a, a; )) /0.7 4.3 mm OK
Check 8a: Bolt Shear

Fy.re=crv*Tun*A /Yan2 0.6+ 800+ 157.0/1.25 60.3 kN

Vira1=0.8+n*F,,ggecols 0.842+60.3¢2 192.9 kN OK
Check 8b: End-Plate Bearing

Py, e, Pa, engp ki 90.0, 65.0, 90.0, 30.0, 1.000, 2.500

Fo ra=k1* opp*fup*dety/Yar2 2.5+1.000+410+16+10.0/1.25 131.2 kN

Fo,ra<= 0.80°F,rq

Fra=n*f,rderows 20131242 5248 kN OK
Check 8c: Supporting Column Flange Bearing

av=Min( pi/do/3-Ya, fu/ £, 1) Min(90/18/3-V4, 800/410, 1) » Min(1.417, 1.951, 1) 1.000

Ki.in=min(2.5, 1.4+py/do-1.7) min(2.5, 1.4 * 90/18 - 1.7 » Min(2.5, 5.3) 2.500

Fo.ra=kKi*oupefuz *d*ty/Yao 2.5+1.000+410+16.0+6.8/1.25 89.2 kN

Fp,ra<= 0.80°F,rq

Fra=n*fp,Rderows 208922 356.9 kN OK
Check 10: Supporting Member - Local Resistance

Ay, Avne=Fn(ey, e, p1, 0, dia, T) fn(55, 45, 90, 2, 18.0, 6.8) 1292, 1047 mm?

Vra=A*Fyp/(y3*Vr10) 1292 + 275/(y/3 * 1.0) 205.1 kN OK

Vi Aveer, [(V3*2) 1047 + 410/(y/3 * 1.1) 2254 kN OK
Tie Forces

Applied Tie Force 75.0 kN
Check 11: End-Plate in Bending

Les=Legr.cH(n-1)sp+Lee.q 105.6 + (2-1)* 90+ 101.9 297.6 mm

M, =0.25*Lefr*t?fp/Ynta 0.25+297.6+ 102410/ 1.1 2.77 kN.m

Fra.u.1=(8*n-2%¢,,)* m,; (8+30.0-2+65)¢3

/ (2*m *n-ey.(m+n)) /(2+37.0+30.0 - 6.5 * (37.0 + 30.0)) 3522 kN

Frgou.2=

(2*MpitneZ( ko*fup* A /Yo ))/(mrtn) (242.77 +30.00+4+0.90+800+157/1.1)/ (37.0 + 30.0) 266.6 kN

Frgu3=22KoFup*Ay/Yau 4+0.90+800 * 157/1.1 411.1 kN

Fre=min(Fyg..1, Fra.u2, Frau.3) Min (352.24, 266.64, 411.05) 266.6 kN OK

Les=Legr.ct(n-1)*p+Legr. 91.5+(2-1)+ 90 +91.5 273.0 mm

M1 c0=0.25Legrotf c /Yt 0.25+273.0+6.82+410/1.1 1.18 kN.m

FRd.u.l,col =(8-n-2'ew)- mpj1 (8 *31.1-2- 65) «1.18

/ (2*m *n-e,.(m+n)) /(2+36.0+31.1-6.5+(36.0 +31.1)) 153.7 kN

FRd,u.Z,co] =

(2*Mpi+E( ko*Fup*Aon /Yoy ))/(mrtn) (2¢1.18 + 4+0.90+800+157+31.10/1.1)/ (36.0 + 31.1) 225.5kN

FRd,col =min(Frd,u_1,wl, Frd,u,Z,co]) Min (153.71, 225.51 ) 153.7 kKN OK
Check 12: Beam Web Tension

Fra=tow(D-Ti=To)+Fubw /Ynu 6.4+ (206.8-9.6-9.6)+410/1.1 4475 kN OK
Check 13: Welds

Web Covered by Check 2 n/a OK

Flange Fyy.d=fy /3/ Bw/Ynu 410.0/4/3/0.85/1.1 253.2 N/mm?

Fra.flange=2*F yw-a*a*(bp1-2+2) 29253242+(133.9-2+42) 266.9 kN OK
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Beam to gable column web

90 90
/—é]—sfw-ef 6fw-ef>
15— =15
82 82
o |l o o |l o
70 <t-6fw 6w 70
o |fo oYl o
—<}-6fw-ef 6fw-ef-HD—
Column: 203x133 UB 30 [S275]
Beam 1: 203x133 UB 30 [S275] Plates S 275 Beam 2: 203x133 UB 30 [S275]
Plate: 10 x 150 x 235 mm dp. (3 kg) Plate: 10 x 150 x 235 mm dp. (3 kg)
With 4 No. 18 mm holes With 4 No. 18 mm holes
For 16 mm @ Grade 8.8 Bolts. For 16 mm @ Grade 8.8 Bolts.
Beam to Column Flexible End-Plate
Beam to Column Flexible End-plate Connection to EC 3 (UK NAD)
Basic Data
User Defined Applied Forces at Interface
Shear Forces Web 1 =31.1 kN, Web 2 =24.0 kN
Tie Forces 75.0 kN
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book P358: Joints in steel construction: Simple joints to Eurocode 3
Basic Dimensions
Web  1-203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275
Web  2-203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275
Column -203x133UB30 [28] D=206.8, B=133.9, T=9.6, t=6.4, r=7.6, py=275
Bolts 16 mm @ in 18 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Summary of Results (Unity Ratios)
Checks for Web Beams 1 & 2
Check 4 Supported Beam Web Shear  231.4 >=31.1kN 0.13 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.70, 0.710.61 1.00 OK
Check 8 Bearing 192.9, 524.8, 335.9 >=31.1kN 0.16 OK
Check 10 Shear 198.1, 219.0 >=27.6kN 0.14 OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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ASP Consulting (Melbourne) Ltd. Job Ref - 6190
vork House Sheet /120
. Made by :GB
Smisby Road, Ashby de la Zouch Date - 17 April 2020 / Ver. 2018.06
Leicestershire, LE65 2UG Checked : HD
Tel: 01530 561802 Approved :
Check 10 Combined Bearing 84.0 >=13.8kN 0.16 OK
Check 14 Tie Forces Col Web 82.0 >=7.1kN 0.09 OK
Check 11-13 Tie Forces 318.2,258.6, 411.1, 447.5, 533.8 >=75.0kN 0.29 OK
Checks for Web Beams 1 & 2 as Full Depth End-Plate
Check 1: Recommended Detailing Practice
Plate Depth >= 0.6°D 0.6 #206.8 = 124.1 mm 235 mm OK
10 >=t,<=12 10.0 mm OK
90 <= p; <= 140 90 mm 0K
ty<=d/1.9+(fu/ f.y ) 16/1.9 +(800 / 275) 14 mm 0K
Check 4: Supported Beam Web Shear
A=A-tyeBi-teBet(ty+2er)eT 3821 - 133.949.6 - 133.99.6 + (6.4+2+7.6)+9.6 1457 mm?
Vi =Avefioy / (V3+V30) 1457 « 275 / (3 + 1.0) 231.4kN 0K
Check 2: Supported Beam Welds
a=0.4 typ 0.4+ 6.4 2.6 mm
a1=a*Ved/ Vpira*1.27 2.6+31.1/231.4+1.27 (SCI AD370) 0.4 mm
Smin=max(3, min( a, a; ) )/ 0.7 4.3 mm OK
Check 8a: Bolt Shear
Fore=grv*fun*A /Mai2 0.6 +800+ 157.0/1.25 60.3 kN
Vira1=0.8+nF,,ggecols 0.8+2+60.3 2 192.9 kN 0K
Check 8b: End-Plate Bearing
Pi, ei, Py enopm ki 70.0, 82.0, 90.0, 30.0, 1.000, 2.500
Fo ra=K1*gp*up*doty/Yan2 2.5+1.000 41016+ 10.0/1.25 131.2kN
Fb,ra<= 0.80°F,ra
Fra=n*fo,rderows 2413122 524.8 kN OK
Check 8c: Supporting Column Web Bearing
ov=Min( pi/do/3-Y, /£, 1) Min(70/18/3-Y4, 800/410, 1) » Min(1.046, 1.951, 1) 1.000
Ki.in=min(2.5, 1.4+p,/do-1.7) min(2.5, 1.4+ 90/18 - 1.7 » Min(2.5, 5.3) 2.500
Fo.ra=K1*gp*fuz *d*ty/Yan 2.5+1.000 410+ 16.0+6.4/1.25 84.0 kN
Fp,ra<= 0.80°F,ra
Fra=n*f,rderows 2+84.0°2 335.9 kN OK
Check 10: Supporting Member - Local Resistance
Vea=( Vea1+Vear)/2 (31 +24)/2 ( per shear plane) 27.6 kN
Ay, Avne=Fn(ey, e, 1, n, dia, T) fn(80, 45, 70, 2, 18.0, 6.4) 1248, 1018 mm?
Vira=Ay*Fyp/(x3*Vr10) 1248  275/(y)3 * 1.0) 198.1 kN OK
Vre=Aueer, J(\3h2) 1018 « 410/(y/3 + 1.1) 219.0 kN OK
Check 10: Combined Load Bearing on supporting web
Fer=Veai/M+Vear/ny <= Fyra 31.1/4 +24.0/4 (per bolt) 13.8 kN OK
Tie Forces
Applied Tie Force 75.0 kN
Check 11: End-Plate in Bending
Lefi=Legr.cH(n-1)op+Lee. 99.9 +(2-1) » 70 +99.0 268.8 mm
Mpi=0.25Legretfp/ Yt 0.25+268.8+ 102410/ 1.1 2.51 KN.m
Frau1=(8+n-2¢¢,)* my, (830.0-2+65)°3
/ (2+m *n-ey.(m-+n)) /(2+37.0+30.0 - 6.5 * (37.0 + 30.0)) 3182 kN
Fra.uo=
(2MpptneZ( koofupe A Yo ))(mtn) (20251 +30.0044+0.90+800+157/1.1)/ (37.0 + 30.0) 258.6 kN
Frdou=2°k2*Fub*Ay/Ynu 4+0.90+800 * 157/1.1 411.1 kN
FRd=min(F,d.u.1, Frd~u-2, Frd~u~3) Min (318.20, 258.65, 411.05 ) 258.6 kN OK
Check 12: Beam Web Tension
Fra=tow-(D-Te-To)+Fupy /Yoty 6.4+(206.8-9.6-9.6) 410/ 1.1 447.5 kN OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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vork House Sheet 2
. Made by :GB
Smisby Road, Ashby de la Zouch Date - 17 April 2020 / Ver. 2018.06
Leicestershire, LE65 2UG Checked : HD
Tel: 01530 561802 Approved :
Check 13: Welds
Web Covered by Check 2 n/a OK
Flange Fow.c=fu A3/ Bu/Yau 410.0 /4/3/0.85 /1.1 253.2 N/mm?
Fra-fange=2*Fuw-ava*(by1-2+2) 24253242+(133.9-2+42) 266.9 kN OK
Check 14: Supporting Web
Web Tie Force Applied 7.1 kN
8 Mprasus (1. 5e(1-B1)*(1-Y1)) 8 +3816.73 * (0.30 + 1.5/(1 - 0.52)+/(1 - 0.10))
/(1-By) /(1-0.52) 81.96 kN OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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WEST EXTENSION TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Tedds calculation version 2.2.00

Joist details
Description
Joist spacing

60 x 220 C24 timber joists
SJoist = 400 mm

4100

Forces input on Joist
Vertical permanent load on joist
Vertical imposed load on joist

Joist loading details

Distributed loads
Vertical permanent load on joist
Vertical imposed load on joist

ANALYSIS

Loading

Self weight included (Permanent x 1)

Load combination factors

Fac_joist= 0.45 kN/m?
FQ_Joist: 3.00 kN/m?

PG = Fe_joist X Syoist= 0.18 KN/m
Pq = Fq_ioist X Sioist= 1.20 KN/m

Tedds calculation version 1.0.28

c | o
ot S| 2| 3| %
Load combination £ S (% §
o £
[ =
[
1.35G + 1.50Q (Strength) 1.35 | 1.50 | 0.00 | 0.00
1.00G + 1.00Q (Service) 1.00 | 1.00 | 0.00 | 0.00
Member Loads
Member Load case Load Type Orientation | Description
Member Permanent uUDL Globalz 0.18 kN/matOmto4.1m
Member Imposed ubDL Globalz 12kN/matOmto4.1m
Results

Total deflection

1.35G + 1.50Q (Strength) - Total deflection
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1.00G + 1.00Q (Service) - Total deflection
1 2
X -
S R ———

Node deflections

Load combination: 1.35G + 1.50Q (Strength)

Node Deflection Rotation |Co-ordinate
system
X Z
(mm) (mm) )
1 0 0 0.59117
2 0 0 -0.59117
Load combination: 1.00G + 1.00Q (Service)
Node Deflection Rotation |Co-ordinate
system
X Z
(mm) (mm) )
1 0 0 0.40044
2 0 0 -0.40044
Total base reactions
Load case/combination Force
FX FZ
(KN) (KN)
1.35G + 1.50Q (Strength) 0 8.6
1.00G + 1.00Q (Service) 0 5.8

Element end forces

Load combination: 1.35G + 1.50Q (Strength)

Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 4.1 1 0 -4.3 0
2 0 -4.3 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 4.1 1 0 -2.9 0
2 0 -2.9 0
Forces

Strength combinations - Moment envelope (kNm)
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Strength combinations - Shear envelope (kN)
4.3 i
4.3

Member results

Envelope - Strength combinations

Member Position Shear force Moment
(m) (kN) (kNm)
Member 0 4.3 (max abs) 0 (min)
2.05 0 4.4 (max)
4.1 -4.3 0 (min)
Member - Span 1
Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym = 1.300
Member details
Load duration - cl.2.3.1.2 Long-term
Service class - ¢l.2.3.1.3 1
Timber section details
Number of timber sections in member N=1
Breadth of sections b =60 mm
Depth of sections h =220 mm
Timber strength class - EN 338:2016 Table 1 C24
60—
A 60x220 timber section
Cross-sectional area, A, 13200 mm?
Section modulus, Wy, 484000 mm?
Section modulus, W,, 132000 mm?
Second moment of area, Iy, 53240000 mm*
Second moment of area, 1,, 3960000 mm?*
Radius of gyration, iy, 63.5mm
& Radius of gyration, i,, 17.3 mm
Q Timber strength class C24
Characteristic bending strength, f_,, 24 N/mm?
Characteristic shear strength, f, ., 4 N/'mm?
Characteristic compression strength parallel to grain, f_, ., 21 N/mm?
Characteristic compression strength perpendicular to grain, f_g; ., 2.5 N/mm?
Characteristic tension strength parallel to grain, f, , ,, 14.5 N/mm?
Mean modulus of elasticity, E0 mean’ 11000 N/mm?
v Fifth percentile modulus of elasticity, E0 05 7400 N/mm?

Span details
Bearing length

Shear modulus of elasticity, G, 690 N/mm?
Characteristic density, p,, 350 kg/m®

Mean density, p, ... 420 kg/m3

Lb =100 mm
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Consider Combination 1 - 1.35G + 1.500 (Strength)

Modification factors

Duration of load and moisture content - Table 3.1
Deformation factor - Table 3.2

Bending stress re-distribution factor - cl.6.1.6(2)
Crack factor for shear resistance - cl.6.1.7(2)
System strength factor - cl.6.6

Check design at start of span

Kmod = 0.7
kdet = 0.6
km=0.7
er = 0.67
ksys = 1.1

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis
Effective contact length

Fecy,90,d = 4.314 kN
Lb.ef = Lb = 100 mm

Design perpendicular compressive stress - exp.6.4 ccy,90,d = Fey,90,d / (b x Lbef) = 0.719 N/mm?

Design perpendicular compressive strength

fc,y,QO,d = Kmod X ksys x fe.o0k / ™ = 1.481 N/mm?
Gey90.d ! (Ke90 x fey,004) = 0.486

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7
Design shear force

Design shear stress - exp.6.60
Design shear strength

Check design 2050 mm along span

Check bending moment - Section 6.1.6
Design bending moment

Design bending stress

Design bending strength

Fyd =4.314 kN
Tyd = 1.5 x Fyd / (ker x b x h) = 0.732 N/mm?
fuy,d = Kmod x Ksys x fvk / ym = 2.369 N/mm?
Ty,d [ fvyd = 0.309
PASS - Design shear strength exceeds design shear stress

My,d = 4.421 KNm
omyd = Myd / Wy = 9.135 N/mm?
fmy.d = Kmod x Ksys x fmk / ym = 14.215 N/mm?
omy,d / fmyd = 0.643
PASS - Design bending strength exceeds design bending stress

Consider Combination 2 - 1.00G + 1.000Q (Service)

Check design 2050 mm along span

Check y-y axis deflection - Section 7.2
Instantaneous deflection
Quasi-permanent variable load factor
Final deflection with creep

Allowable deflection

oy = 9.3 mm
y2=0.3
Sy,Final = By x (1 + Kdef) = 15 mm
dy,Allowable = Lm1_s1 / 250 = 16.4 mm
dy,Final / y,Allowable = 0.912
PASS - Allowable deflection exceeds final deflection
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