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NEESwood Shake—Table Experiment

F01 @tersigiay / $4e172)
»AXESR | Mt th371e Wood frame building, NEESwood, PBSD,
» 2RER | XTI HS7IE Shake table
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st
- ool E2x7IE29| RIS thistod 20055 NEESwood(The Network for Earthquake Engineering and
o Simuletion in mid—rise wood frame construction) project?t ZE|RU, EH7HC] FIRE projectol thEt ZE test7}

Z|2 =t

2009. 7.14 0]= NSF(National Science Foundation) 2! Colorado FZtHst S92 THOZ U= Byl RER AT 3T
B (NIED : National Research Institute for Earth science and Disaster prevent) LHRIZSIATMIE{ 0N 65 27X
AEZ20l| thSt shake table test2 AMAIGHALE.

MIA Z|cH 22| shake table (15X 20m)0lA O|2E! 2 test= PBSD(Performance—Based Seismic Design)
0|20| MsEH 542 =2 #AE20| X}l o b
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(1% 1) Woodframe Buildinding Shake table test
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Test9] =H= PBSD 0|22 #&0l0 528k &1L =X UE=2 CX[Rlsh= YE WS XMAsk= Aotk

Shake test tHat E4% 4=5EQ| 2= 1400m*0|H 237
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HECE Z 2o XXZ X6t

{Z1¥] 2) Horizontal actuator {Z1¥] 3) Shake table(15 % 20m)
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1. Arthur E. Cote. P.E.(2004), Fundamentals of Fire Protection
2. Skong D. A. , Holler F. J. and Nieman T. A. (1998), Principle of Instrumental Analysis, Saunders College Publishing
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GE 1) SA)9) ok

Minimum Char rate
Material density B B1
(kg/m’) (mm/min) (mm/min)
} ) 290 0.64 0.70
Glue—laminated softwood timber
Solid or glue—laminated hardwood timber
450 0.50 0.55
Softwood panel products(plywood, particle board)
. . 450 0.9
minimum thickness 20mm
B - SEESol0f fst BtetEE p1 1 THA EekE T
B — 2 58Bn/to_1s7 A_! (3)

O47|M Bn = &5 Bt E(1A17E 7FEA| 0.635mm/min),

t = AlZHmin)
AZH(mimoll A el Etst=7] EAIZE cimm)y= q:.q 2L
c =pt =258 pn t*" Al (4)

A(Q)2 o Aol 55 Tt AR M YBIH SHESIEEO| oF 20%H=E O] 7H55H 20|t White2] =
AR TAZI7IR = B0 -AZte] 1X} B4 2Tkl Xto[7t 12| IX| ZLoLf, A7t 0| RE = BHetsErt &
OlE= 2102 LIEfHTE HEH 40| tHellAl= ASTM E 119 HEESHHAA Aglo| dexoz Aoixl 7St o=
Al0] O|2=7|% ofch

S =7 90mn OAo|H EfstE o
Radiata pine &AI=0]| CHat WE—ErSA o 1| AE{Zn=.
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SR 2SI S2ASS0l| tier ZUel 7Ie7 @2 0FA 222! HAoll ATk 22| Atzl, AHA oH2
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1. 3 SXUE IAEEMEXY- ZU EX sz Sig Y &% WHUE” | 01218t 9 291, 20094
2. EN 1995—1 Eurocode 5—Design of timber structures Part1—2 General rules—Structural fire design, 2004
3. Robert H. White & Mark A. Dietenberger, 'Wood Handbook—Wood as an engineering material—Chapter 17. Fire

Safety, Forest Products Laboratory, U.S.D.A Forest Service, 1999,
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Energy based time equivalent approach for evaluating fire resistance of
reinforced concrete beams
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(Table A1
Step— by = step calculations for evaluating time equivalent of fire scenario? (FS1) by equal energy method,
Time Time Design fire  Heat flux (gfz) (Wim?) Energy ( Joules) = Cumulative arca under heat flux curve Difference in total
step  (min) remperature energy of design fire
(i and cumulative energy
of dard fire
Design fire Standard fire Design fire Standard fire
1 =0 Th=20 Heat flux at time. Heat Nux at bime ED,=0 ES;=0 ES, —ED,
step & (HFy_DF)  step 1 (HF,_SF) =({1782332-0)
calculated using  calculated using Eq. =1782332
Eq. (5)= 8161 (5)=8161
2  h=hi+Ar  Tp=319 Heat Mux at time: Heat fux at time ED3=0.5=(12-11)= (HFtl_DF ES;=05 = (12—11) = (HFt1_SF ESy — ED,
=05 step by (HFta DF)  step ta (HFt; SF) +HFL2 DFJ+ED; =154 +HFI2 SF+ES =127 =(1782332-127)
calculated using  calculated using Eq, =1782205
Eq. [5)=28730 (5122094
i =303 Ty=303  Heat Mux at time  Heat Mux at time EDy=0.5 ES=0.5 % (11, ) = (HFY,_SF 5~ ED),
step & (HFG_DF) step 4 HFt SF) (=t 1) = (HFt,_DF+ +HFy  SFHES, (=1782530 =(1782332-1782530)
calculated using  calculated using B, HFY_, DF)+ED;_,=1768628 0
Eq. (5)=28162 (5)=506521
I;:-l Iy.1=350 Ty =20 Heat flux at time Fleat fus at time EDy. =05 % (lg. =ty 2) % ESy .y =05 (lg. =142} ESy .y = EDy,
Step tn_y Step 1 (HFto_2 DF+HFL, 4 DF) w(HFty 3 SF+HFt, o SF)  =(1782332-2220220)
{HFL, , DF) (HFt,_y.SF) +ED, 3 = 1781634 +E5, 3=2270220 = —437888
calculated using caleulated using
Eq. (5)=8951 Eq. (5 )= 544264
n =355 Tia=20 Heat flux at time  Heat flux at time EDy=m05 = ESy=0.5 % [ty =ty 4) ESy—ED,
step by (HFta DF) step t, (HFL, SF) (ta—1Tn 1) 2 (HFE, DF  [HFty SF+HFl, 1 5F) =[1782332-2266281)
calculated using  calculated using Eg. <HFy, _DF)+ED,, =1782332 +E5,_1 =2266281 =—483949
Eq. (5)=8161 (5)=548474
Total Energy of design fire ED,= 1782332
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