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Performance Based Fire Design of Structures using Finite
Element Analysis
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I 1 CHot MA| oPd (EC1 2002)
SIMPLE ADVANCED
STRUCTURAL DESIGN PROCEDURE TABULATED DATA CALCULATION CALCULATION
METHOD METHOD
Member Calculation of YES YES YES
mechanical actions YES
PRESCRIPTIVE BASED Part of structure and boundaries NO (f available) YES
RULES
Entire Structure bele(fuon Of_ NO NO YES
mechanical actions
Member Calculation of NO YE.S YES
mechanical actions (If available)
PERFORMANCE Part of structure and boundaries NO NO YES
BASED RULES
Entire Structure Selection of NO NO YES
mechanical actions
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+0.000a+00 COLUMN (L200WB278) AT GRID LINES C-24
e e

‘COLUMN (3L0UCL1E) AT GRID LINES CC-21

UNPROTECTED (410UB54) EDGE BEAMS

‘11043000

SAGGING OF THIS NODE (N2) 15 MONITORED

ONE OF UNPROTECTED CELLULAR BEAMS
3| O0B: MF-5FM-NatF.odb Zbagus,/Explicit Version 6.7-4 Mon Dec 31 15:44:23 NZDT 2007

Step: Step-2, Natural heating and cmlinu - 300mins=18 000=zec - Time scaling 1:10 000 (1.8szec
Increment 33?494: gtep Time =

Primary Var: U,
Deformed Var: O Detorlnt.jm Scale Factor: +1.000e+00

a3 5 g4s7|8 et - i migfof 7(dist 22 WSS (Feeney et al,, 2008)

-9.000e-01
L 00000

3 ODB: MF-AoccSol-HatF.odb Momgus/Explicit Version 6.7-4 Mon Dec 31 15:45:08 NZIDT 2007

Btep: Btep-2, Matural heating and ecooli
Incremant 225769 Otep Time = mg
Frimary Var: 0O, U3

Deformed Var: U Deformation Sgale Factor: +1.000e+00

300mins=18 000szec - Time scaling 1:10 000 (1.8sec

a2 6 AtE7|HE LISHAEA — FAIZ4 2 AM(Compliance document)of 7|Ht5t 248 LISIT|E (Feeney et al,, 2008)
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235l1, 5 3} (local failure) ©]Ao 2 &j4lo] X=X
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AALE BHAEYAE 2AAEROSH I vt 2% Sl ARHT Gk AWHOE Y B B
2 go] AETE PC &Y Fof FRPT| L Smol Sdud B A AFS AL B AT
Vg QuHel vhek FeolAu, Rel $FS TR QAT ol ARIu takdAe] ek 24 457
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Greater of 800mm or

Rigid beam elements w];— 3x depth of hollowcore =fe- 500mm =

\— Beam element

(topping + hollowcore unit)

\Reinforcing steelL Prestressing steel

Steel spring elements

© =rigid joint

32 8 el AZYS 0|8F HiE 2U

32 9 $2230f Hiet 2HE TG Y| o] REBO| 1/2 2UY

Time (minutes)

0 20 40 60 80 100 120 140 160
30 T

o

-30 N \% No emergency beam (67 minutes)
60t \

L % Three emergency beams (146 minutes)
TN

N
ot \
' / KK& i

-120

\

I One emergency beam (96 minutes)

Maximum vertical deflection (mm)

-180

-210

a7l 10 37 3 ®ol S7tol 02 e Hlo| =S
Hietol S o) Bm

B ek A ol T Heke A4S Sla) chelel vhe &
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o1 g3 1ot GRS 30] BAYS ASHAKIT 7).
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3 sjAso] AAEAL 1 ANE HA SF K (Fire
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