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0-20ft. @R

Heavy Surface Char

2-9ft EORETG

Heavy Surface Char
5-6ft. ) REE

Heavy Surface Char

2-10ft. L RBE

Surface Char
3-10#t ww

Surface Char
6-18 1t vl

Discolored

18- 24 ft.

9-241 Surface Char/Heat Discolored Surface Char/Heat
t. Damage RERT /AR /B8 Damage RESIT/ AR

Discolored Discoloration
10-24 ft Re oo

Discolored
12-24 ft e

Discolored
[ BE

20 - 24 ft.

2. SEDZEBINRERR
(3 BRF 1

1) BROFMERBICIDASTM EB84RY A F—EUR)VRAGIERGLRZERL. RERLE /F.,

RF NSV, PAVYMEBO [NRIRIEIEE/ Flame Soread Index] & MERE IS/ Smoke
Developed Index] DEIEZEER TS/,

2) PARAUNDORBRIBICIDASTM EB4RY -+ F— ~URIVRRGMEERERZ=M L. REMBE /.,
RF NSV, PAVYMEBO [NRIRIEIEE/ Flame Spread Index] & MERE IS/ Smoke
Developed Index] DEIEZER CE/Z,

3) BADMERIBIC K DIABETESRINER & 77 X ) N DFRERISIC KX DM AERERDEH 1 SrmDEIB DR,
N SARIBIEE/Flame Spread Index ] [CRNTP XU DBEMEL, [EEEIEE/Smoke Developed
Index] ICBNTPXUNEBEHELZ> TS,

4) b /F AF ASVIYMEBDEH15mmMESESMMDRERIERN S, B UAMEBDZ\RGBIEN

HoBEDE L. HEENSV. BUAMREBOENRSBE. NRILEBIBENME FIEIEEBOMEL,
< ®-11 ASTM E84RHAF—kURURERIBER>

LiIiE] Ed E/% NSV 2ARY.
Ba B E# o = S5 B# B3
158 15mm | 65mm | 15mm | 65mm | 15mm | 65mm | 15mm | 65mm
WRARREFSEL
. Flame Spread Index 50 60 55 120
BATERHER pr——
Smoke Developed Index 70 65 55 125

N 30 | 25 | 3 | 35 | 30 | 30 | 50 | 80

Flame Spread Index

P AU NFHER

BREIEE 140 | 50 | 105 | 90 | 70 | 35 | 130 | 90
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@ RF A F— b rVRBERER SR (77 A U 71 OliRY)

I)

RS

AR Intertek Testing Services NA. Inc.

16015 Shady Falls Road, Elmendorf, TX 78112 U.S.A

RERE 202242 A7H (HEER)

1)

i)

i)

AR SR

BRI RIT TRETH o7,
ARG A/ RACTE TR AL

c BH1bmm DAF, b F | N T YMBEEITIIRE REET RV, T
~ LI, @@*H@%@16P®ﬁk@oto
< JEA 65mm DAX b X ATV MEGICIIRE BT RV, T
<~V MELET, M OARM LY @25P®ﬁk@oto

cJBAITX %)%Ifﬁ@jt% 72’2{4[: I hotz,

o JEA 655mm DA X ARSI, 25 LLFOfEE 720 . kRIGHEHEIICESL 7
=7 ATl 771Akﬁoto

ARG/ IR B TR A

< JEA 1bmm DAX, & /¥, T A YMBEENZIIRE BRIV, BT
~ U MEET, M OARMELE @06PMT@ﬁkﬁoto

- BA65mm Dk X, T~ Y HRENCIIRE ATV, T T~
MELIE, AR B, _mmﬁmfkﬁoto

o JE 7 65mm DT DOARLELAE I 15mm L DRV ME & 72> 72,

K11 RACHEEEL PR TR

I5H

15i7E ¥ E/F ho<y FThzvy

BH | BH | BH | BH | BH | BH | BH | EH
15mm 65mm 15mm 15mm 15mm 65mm 15mm 65mm

I NA= =3
KRR 30 | 25 | 35 | 35 | 3 | 30 | 50 | 8

Flame Spread Index

ERE IS 140 | 50 | 105 | 90 | 70 | 35 | 130 | 90

Smoke Developed Index

FSIICEDKY SR

Mater!a! . Class B | Class A | Class B | Class B | Class B | Class B | Class B | Class C
Classification Based
on FSI

i) KRAFHEIREICEESS 7T R

[EIBS L ELUEYE (IBC), NFPA 101: Life Safety Code® (NFPA 101). NFPA
5000: Building Construction and Safety Code® (NFPA 5000) (ZiX. ASTM
E84 F72IX UL 723 129 - TRkl L 72456 O K RASHRFEE & S MR AU D
TNEE « K BT RD i 5 O S35 UE
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F-12 TR KIEIBISE/Flame Spread Index & Class 53'1F

Material Classification
Based on FSI

Class Flame Spread Index
Class A 0-25
Class B 30-75
Class G 80-200

F-13 XHERA-BARADEREISAEY

Flame Spread Class Requirement for Business and Mercantile Occupancy

Location/i&Fr Non-Sprinklered Sprinklered

EX%E%;E;&%EEY/ Class A Class B

Exéggg;éﬁéﬁgr/ Class B Class C
Rgzgg/ Class C Class C

EFARTREZE R L N ERIR (R T T ) —5—) B ELTGIEIEEU/ Flame Spread Index |Class %317

/American Wood Council/Flame Spread Performance of Wood Products Used for Interior Finish

m B —#

BT — 2 & TRt T 2,
T 1~ ARELE I A O ARELE T EEA~JF PR EE DS 1.6 5 LA B,

#x-14 HEgr—42—%
ERBRIA ¥ E/ % hs<y Th<Y
[EH [EH B B [EH [EHH [EH [EH

IEE 15mm 65mm 15mm 15mm 15mm 65mm 15mm | 65mm
Flame Spread Index (FSI)
N R AT IR Ry 30 25 35 35 30 30 50 80
Smoke Developed Index (SDI)

e 140 50 105 90 70 35 130 90

fEEREE
FS * Time Area (Ft *Min)>1 544 48.7 64.0 66.2 57.2 61.4 96.6 132.3
Smoke Area (% * Min) 106.9 384 80.2 68.8 533 26.5 99.7 69.5
EDIREE
Total Fuel Burned (Cubic Ft) | 4407 | 4431 | 4339 | 4323 | 4391 | 4425 | 4365 | 4312
RgEE (LA I4—1)
Max Flame Front Advance (Ft.)
BENAEX 59 53 1.2 15 6.9 1.2 194 19.5
Time to Max Flame Front (sec)
B AT E TR (7)) 128 167 139 196 218 170 490 343
Max Temp At Exposed T/C (° F) 749 714 668 708 735 712 1146 1237
REaE (T/C)C F) (398°C) | (378°C) | (353°C) | (375°C) | (390°C) | (377°C) | (618°C) | (669°C)
Time To Max Temp (sec)
T T ) 597 582 598 577 598 561 546 600
EEE (BAZTAE]) 0.29 0.29 0.33 0.32 0.48 0.46 0.45 0.45
o REF(BAEHE 60.9 85.1 105.9 96.6

X1 HEBOXREBERSOKKELFREIRSLIE
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V) RABRIENE )
kR S b OB A2 TR 5,
KRV FIEIAREGEONHIZH H8F (v=) I2LH2bDTHD,

x-15 HEBRERSDEAN—%

BRI A¥ E/ % HIIY ThIY
[EH [EH E# [EH [EH [EH [EH E#

IEE 15mm 65mm 15mm 65mm 15mm 65mm 15mm 65mm
Flame Spread Index (FSI) 30 25 35 35 30 30 50 80
Smoke Developed Index (SDI) 140 50 105 90 70 35 130 90
Ignition Time/7& N F5E] 0:17 0:20 0:26 0:26 0:31 0:27 0:39 0:41
Discoloration/Z & 0:0 0:13 0:18 0:20 0:25 0:18 0:25 0:25
Flaking/Fl|h 3:28 1:59 3:02
Cracking/Elh 3:50 4:00 6:24 2:53
Small Pieces Falling/F# 3% | 6:30
Flaming Drops/ N #% T 3.04
= (BAREHAD 0.29 0.29 0.33 0.32 0.48 0.46 0.45 0.45

1
R TR
Discoloration/Z= Flaking/FIHh\h Cracking/ElHL

E———vFT |||

.

Flaming Drops/ N 3%
Bl (v DEH

wn
3
D
)
[¢]
[e]
[¢]
(%]
I
?
o
N
=
ot
7.'
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V)

B TR OB

B TR OB E TR T 5.

x-16 FHBBRTROBE—E
HEatk A /% A <Y FThIY
SE E#H E#H [E#H E#H [E#H E#H E#H E#
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/BRBER T
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5. FERE
(1) pFEIZ>SNT

O WERe %, AX, BT~V TH<IYMEGO [k RsFEEE/Flane
Spread Index| & T/EJEEEFE4/Smoke Developed Index| DO#EAEZT AU D

RERIZ L HASTM B84 R X A F— b o /VikBh & Eli UIER T 7=,

@ EHImONIERE /%, AX, hT<Y, THYMEGO TRRIRHEER
/Flame Spread Index] &ClassZyiHiciUNT. FS1Z 7 ABZHERR L7,

JEZ65mmDOWNEER E /% ZAF [ T VMO TRKRASHEHEEY/ Flame

Spread Index] &ClassZMFICBWNT, FS1Z T ABLL B &R LT~ AXHAIIFST

77 AAToH o7,

JEAG5mONIER T b~ ML D Tk RAEFEFER/Flame Spread Index] &
ClassZyiHIZHBW T, FSIZ 7 ACZHMER LT,

F-41 ASTM E84RAAF—bU R ILEABRIERIZKDITR

15itE ¥ E/ % ho<y Th=IY
BAH | BH | BH | BH | BH | BH | BH | BH
IEH 15mm | 65mm | 15mm | 65mm | 15mm | 65mm | 15mm | 65mm
NRIGIBIER
Flame Spread Index 30 25 35 35 30 30 50 80
1R R AL
Smoke Deve loped Index 140 50 105 90 70 35 130 90
FSIICED<CKH SR
Material Classificati | Class B | Class A | Class B | Class B | Class B | Class B | Class B | Class C
on Based on FSI

@ JEZx15mm & 65mmDELEHT DOUVNTASTM  E84A K A F— kv Vil 4 Fhii L.
T 1= I ML FREORERST DAL,

O [F MBI O RAGTEED = < FIEED R,
O RUMEOENT Z b4 7 id, KIAEEIEIMES | S AME

Uy,

(2) FEhEE DERIZ OV T
RO FENETE H & e L5e T Lz,

1) ASTM E84 (ZHEED< AXK « & / FERMEED K S B I i RrPk D MrpiEakbz

DO HAIZEBITF A ASIM E8 4285 B
@ TAUHIZBITHASIM E8 41255<
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6. FHEREOIEH &R
(1) FFERFEOTEH
O B/X, AX, BT IMD TKREHEEE/Flame Spread Index] & [
FEFR%L/Smoke Developed Index) 1%, MBSO URET D A b ~MEN 7 Hfil 2 =
LTW5,
b /%, AX, BT UMLK D EEMONEME L LT,
LCW5 2 & &odi L CsBR 2 B4,
(2)
1 AT OBHFE
O AT O
ARIOFER T, JEA 65mm D AFX, [KRAFEFEE/Flame Spread Index] &
Class 43T D FST 7 7 A A OFEM & 72~ 7=,
FSI 27 7 A A TEEGW OREFE PSR, BEEERHEC T, SR TIIA T 77 F—
LTHNEM E L THERTTREE 725,
MEINOURIET DA T, FST 7 7 A A OARMITRM - 520, %1
%1 2019 Amerikan Wood Council

x 42
BID R DI N RIGIEFEE/ Flame Spread Index | & E R E 528/ Smoke Developed Index |

ASTM EB4 Flame ASTM EB4
Materizl' m::: S g?ar::d mkﬁ.gz:ﬂl' Source®
Al 80 L. 143 HEY & T-1218Y (2013}
Aipen 103 [ 15 Esonen 15-0O3-4 7501 (20150
Bosh, Yelamw Nt ' MA LLIZ7 11971}
Cider, Aaska Al B 140 HPY A T-15549] [ 2017)
Cider, A amka Yoellow 50 3 115 T A T-12704 (2008}
Ceider, Faslern Whils 4n L] ] HEY A T-15318 (2017}
Ceder, Incense 43 B 150 HEV AT 15204 (2016}
Cuder, Punt Crlimd G B 150 HIFY A T-12684 [ 20K
Cedar, Weslern Red a3 (] 125 HPY A T-L5172 2016}
Cottanwaod Hat o Na LILEZT (19715
Cypress Ta T 200 TIPY A T-L4550 [2014)
TDimzglns-fir T B = HPYA T-14253 [2013)
Fir, Tialsim 43 T I3 TIPY A T=L33537 [2017)
Fir, Whitz 40 B =il HPV A T-L508A [2016)
o, Fed Ml L HA TLEZT (1971)
Ilemebir Specizs l'_h'\m_rl! il H il HIEY & T-1WalF [ 200
Hemiluck, Eastem EH B 175 HEVA T-15320 (2017}
Hzmlock. Western 0 B ] Exovn 15-00247504010 (20135
Maple iflooring) Mas [ 155 CWCFP-6{1973)
Slapale (roughy s 5 B 230 HEY A T-14373 (2014}
Oak, Hed or Whate At L A LILAST (ML)
Tine. Enstem Whte 7 B 110 HFVA T-141 k& (2013}
Fine, Idaho Whice nat [i5 125 HPYA T-592(1974)
Tine. Jack A0 B 155 HEFVA T-15556 (2017}
Fine. Lyl 75 B 140 HPY A T-1502% anu T-1506% {2015)
Tme. Porderass 55 (] 135 LMY A T-15067 [ 2016,
Tine, Red 115 [N 5 Cxeren 15-002-475(71 } (2015)
Tine. Rauthern Yellimy m 1] 6% TIPY A T=14254 (2013
Pine, Sugar 23 B 10 HPVA T 15068 (2016}
Tine. ‘Weskern While wal B MHA TILE2T (1971
Poplar, Yellow 115 C 125 HPYA T-14512 [2014)
Redwnod 32 I [KH) TIPS A T-141BS5 and T- 14245 (20013}
Spmiee, Hlack 45 H A0 HEY & T-14055 (M1
Bpmse, Blugk (4% thick, 33 R i5 HPVA T 4054 (2013}
3 levers of eross lamiragions)
Spruce, Lasern Red 3 n M TIMY A T=1 5034 (2015}
Spruce, Wast=m Whitz 3 £} 120 HEVA T-15032 2015}
Tamenwk i3 1] Gl HPYA T=153303 [2017)
Walnut T3 ] 125 HPVA T 14326 [2014)

2019American Wood Council
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@ FSI 75 A A D AXHLTBHFE

A AlDE A 15mm A 8L D 15mm 7> 65mm O Tk RAxfEHE2/Flame
Spread Index 7% 25 LAF & 72 5 EAORLEA¥ A B,
BAZClL, EA% 55mm, 45mm, 35mm, 25mm OHLIELZ ASTME 84 A H A F—

ko okl A ST 5,
x 43
AX DTN KIEIBFEE/Flame Spread Index & Class 91
1itE ¥
BE#H BE#H
HE 15mm 65mm
R RIGHEFER
30 25
Flame Spread Index
IEREIEH
140 50
Smoke Developed Index

2)  AMEELORT Y XK DGR
AFEETOARME
K L= O SEME 5% & LT,

=
[a[sg=1

E#:65

10mm Zl| & TEERDETE
55mm. 45mm. 35mm. 25mm

° S

0
e
i

-9
REXDI N R IEHEEE/Flame Spread Index & Class 917

Bk, W) 13, BRIC LD RO mEREIC S

RIShORBAEZ JAIEA T, AMBEEOARMWE (EAKE, LE) 2L

7YX e BREHRA T DM E DD D,

3)  ABFEEL OB PERIIC I D REE

WA CTIEFE CAMBIFE CTH > Th, AMPEHIZ LD TRKRISREFEEY/ Flame
Spread Index| & TEEJEEEFES/Smoke Developed Index] ZFEid LT\ 5,
A AREAM OFEHEED [ KRRFEEE/Flane Spread Index) & [EEREEFSLY/
Smoke Developed Index] D3N EETH D,

ARMPERINZ XV LB DENDH D DT, AM-GOLE L TRRARERE/F
lame Spread Index] & [MEJREEFEH/Smoke Developed Index] DREHRDKRGE

MEL 2D,

4) rk%4fﬁ%§:|{[§§&/mame Spread Index| & ri%f)i%g?ﬁiﬁ/Smoke Developed Index] 2DV

T ORI BEUE & RBRiE R OR A
ASTM E84 A % A F— b o R VIRBEMHE

AR TRRAGHE RS & TR

A% IS oW T OREM R TFTHRINGE & A FEETORBGEROREZ . KERBRE O

Intertek Testing Services

NA. Inc. DWFFEESE & T DN H D,
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FEE N (A
O RFFHEL | AIRSAAEERGFHT
O FFEHEIHE - AEREFEM ST

O FEEfA « ARSI 25T
FHEEMA AR AR
A ML BORTEE, fRR AT
PRBREY - HARH]F

TEREF AR AT
Y REA BIF FHiR
It e R

KEF B, TEKFIRI, ARG HE

<{FHIE>

(=504 ]
EERRE AR MEERETEHA

HLE . ARIHR FANS
(1 #h3ZEL)
B OInE (2 #REEL)
BMMFE 2 HREED)
RERF (2 #hEEL)
RIEELNE . IR AT B

HRSEERE  EXRFEMHEAIML
HHE  ARIMR %5 Fin

[FERREER]
Fi% - ASTM E84
Flame Spread Index
Smoke Developed Index
RERATE © AMM - bR IGEE BR
HERST « () BIRKAESHATEYI-

B wE HR
=R KE BE
FA7KFR
TriAHE
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8. BITREH
BIFK1:ASTM  E84(Standard Test Method for Surface BurningCharacteristics
of Building Materials) 24—k R VIR ERIER IR ES
— it iR NERR SRt 52—
A#E2:ASTM E84(Standard Test Method for Surface BurningCharacteristics
of Building Materials) R34 F—b LR ERIE R RS E
Intertek Testing Services NA, Inc.
A#E3:ASTM  E84 RZAF—hU R VRGBSR M A REEER FEH 65mm
Al#E4:ASTM  E84 RAAF—ho 3 )LIRBEABRE AR M AMREEER EH 15mm
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3. HEBER#H - -
HiH 1L I QAF¥ | @e/* [@hszxv [ @7avy
Al BiAE H H — 20214 12 H 20 H 2021 4E 12 H 21 H
AR (C) 18.3~26.7 23.4 23.2 23.3 22.9
Al B (%) 45~60 50.6 51.5 51.2 52.3
BRI MGLE (F E13ft) (T) 40,5428 40.8 42.0 42.0 42.5
il 8 i 4 PN b (ft/min) 24045 238.8
4. ERERRNE

SIZT L8

A OAF @k/F% | @hswy | @F <Y
k—# )L T 1) 7 (Ar){ft-min) 51 100.7 115.4 104.6 154.0
SlciEE(FSD [ S5i] &2 52 62 54 119
de{n i BU(FSD 9 50 G0 55 120
i Aok 48 B 25 () 11.0 13.0 13.0 19.5
b AT R (FY) 19 19 26 25
(1) WEI0E D 28 {o bl B & o0 fs Kt & DR A L 7= .
(%2) FRsRkicks.

(i) F—% NI F(Ar) < 975085
FSI = 0.515% Ar
(i) F—H T T (Ar) > 9756085
FSI = 4900/ (195— Ar)

(%3) ABEHIEY (FSD 3, BHiEVsoiEEichni=MeTa.
oL e o

JHH DAF @D/ ¥ | @hsTy | @FTH=Y
$EORIEE W% + min) 57.4 54.6 44.3 104.2
ATHDFy )T V=3 a (% min) 83.0
PE 0 5 BSDD) (AL 4 il 69 66 53 126
408 it 1 {5 B0 (SDI) o 70 65 55 125

(#4) NTF B SNEREO IR 2R L2100 & Lz & S O,
B LIz DOWT, 2006808 5IBHENSOEET,. 2008 OO IR IE LS00
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Test Report

Test Item Surface burning Characteristics

Client KAZU ARCHITECT OFFICE CO.LTD

Address 1955-3, Nishihara, Hirooka Takaide, Shiojiri-shi,
MNagano 399-0703 Japan

Observer KAZU ARCHITECT OFFICE CO.LTD

Mr. AOKI Kazutoshi “1*2, Mr, SONEHARA Hiroyuki®!

Ms. TACHIBANA Mizue™, Ms. YOKOBAYASHI Chika™
Ms. HAYASHI Shihoka™

SOYANO KENZAI CO, LTD.

Mr. AKANUMA Hiroki™"2, Mr. YANO Masataka"'™
TAKAHIRO LUMBER CO, LTD,

Mr. WATANABE Mikio®, Mr. WATANABE Kentp*!*2
Ms. TSUJI Eri®

Japan Wood-Products Export Association

Mr, INOUE Mikihiro*"*2, Mr. MORIWAKI Kazumasa®!*?
Mr. TAKANO Kenichi***

*1 Observed date: Dec. 20, 2021

*2 Observed date: Dec. 21, 2021

Registration No. 3000900

Registration Date Jul. 8, 2021

Sample Receipt Date Dec. 16, 2021

Test Date Dee. 20, 2021 / Dee. 21, 2021

Test Sample [No.1]Sugi [No.2]Hinoki [No.3]Karamatsu [No.4]Akamatsu

Number of The Test Each 1(Tatal 4)

Test Standard No. ASTM E84-21a

Test Location Japan Electric Cable Technology Center
1-4-4, Shinmiyvakoda, Kita-ku, Hamamatsu-shi,
Shizuoka, 431-2103 Japan

Test Apparatus Steiner Tunnel

Prepared by

ﬂjﬁfaﬂt zﬂ“EM
HORIBATA Toyokazu
Assistant Senior Engineer

Approved by

Reviewed b:,r/
T Hegoy A, Feid
IKEGAYA Takafumi SHOJI Akira
Assistant General Manager General Manager

JSELTEL

Japan Electric Cable Technology Center
Testing and Engineering Service Department
1-4-4, Shinmiyvakoda, Kita-ku, Hamamatsu-shi, Shizuoka, 431-2103 Japan

1. The results contained in this report relate only to items tested ,not effective for the product.
2, The test report shall not be reproduced except in full, without written approval from JECTEC.

1417
59



JECTEL

1. Test Method
ASTM E84-21a

*The test sample Sugi was tested by placing a Sugi wood(600 mm x 50 mm x 25 mm) on the joint
art.

JDQ3000900A

Photo when Sugi wood 1s not placed Photo when Sugi wood is place
Fig.1 Joint part

2. Test Sample

[No.1]Sugi
A= - £ i K K e
I ¥ o Y i R
|
-8 e if-rbe m e Fuper plhe - pow el
pareri ) g i Rl
Pend S Eoce e
P
ik §
g Bie
i
.
i a
|
2
i ¥
L
T W
e Rewes sk Trse w1
- - A ——

" i
=% 3%

tpmgomen (migarens P o Taviaseny migarial 005 ol vl 3w

Bhiismgnl Lample 1ide §=17m

Fig.2 TTest sample drawing (Sugi)
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[No.Z]Hinoki
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[No.3]Karamatsu
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[No.4]Akamatsu
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Fig.h  Test sample drawing (Akamatsu)
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JDQ3000900A
3. Test Conditions
. No.1 No.2 No.3 No.4
Item Requirement iSu[:i] lFiinok]i I{a[rama]tsu Mgamagsu
Test Date - Dec, 20, 2021 Dec. 21, 2021
Room Temperature (°C) 18.3~26.7 23.4 23.2 23.3 22.9
Relative Humidity (%) 45~60 50.6 51.5 51.2 52.3
Starting Temp. at 13ft (floor) (°C) 40.5+2.8 40.8 42.0 42.0 42.5
Velocity in the furnace (ft/min) 24045 238.8
4. Test Result
Flame Spread Results
Tem [No. 1,] [131:..2]1 [No.3] [No.4]
Sugi Hinoki Karamatsu | Akamatsu
Total area (At) (ft-min) ! 100.7 115.4 104.6 154.0
Flame Spread Index (FSI)[unrounded] ** 52 G2 54 119
Flame Spread Index (FSI)* 50 &0 55 120
Maximum Flame Spread (ft) 11.0 13.0 13.0 19.5
Time to Ignition (sec) 19 19 26 25

*1 Total area (Ar) under the flame spread distance-time plot shall be determined by
ignoring any flame spread recession.
*2 Caleulation formula of FSI is below.

(i) Ar=975

FSI=0.515x Ar

{ii) Ar=>975

FSI = 4900/ (195—Ar)
*3 The flame spread index (FSI) shall be the value, rounded to the nearest multiple of five.

Smoke RHesults

i [No.1] [No.2] [No.3] [No.4]
Sugi Hinoki Karamatsu Akamatsu

Smoke Area (%*min) 57.4 54.6 44.3 104.2

Heptane Calibration (%*min) 83.0

Smoke Developed Index (SDI) [unrounded] 59 GG i) 126

Smoke Developed Index (SDI) " 70 G5 85 125

*4 5DI is explained in detail below.
The test results for smoke shall be plotted and the area under the curve shall be devided by
the area under the curve for heptane, multiplied by 100 and rounded to the nearest multiple

of five.

For 200 or more, the calculated value shall be rounded to the nearest 50 points.

6 /17
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[No.1]Sugi

Flame Spread Result
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Smoke Developed Result
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[No.2]Hinoki

Flame Spread Result
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Graph4 Flame Spread vs. Time
Smoke Developed Result
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[No.3]Karamatsu

Flame Spread Result
FSI=55
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[No.4]Akamatsu
Flame Spread Result
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5. Photo
[No.1]Sugi

Before testing
{exposed side)

Before testing Before testing
{unexposed side,near side of burner) {unexposed side far side of burner)
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After testing After testing
{unexposed side, near side of burner) (unexposed side,far side of burner)

After testing . Aflter testing
{exposed near side of burner) {exposed far side of burner)
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[MNo.2]Hinoki

Before testing
(exposed side)

Before testing Before testing
{unexposed side near side of burner) (unexposed side, far side of burner)
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ﬁ

After testing ~ After t teatmg
(unexposed side,near side of burner) {unexposed sidefar side of burner)

After testing . After testing
(exposed near side of burner) (exposed far side of burner)
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[No.3] Karamatsu

JDQ3000900A

JI'

Before teéting
(exposed side)

Before testing B:—"fm @ leatmg
(unexposed side near side of burner) {unexposed side far side of burner)
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anm i
After testing After testing
(unexposed side, near side of burner) {unexposed side, far side of burner)

After testing After testing
(exposed near side of burner) (exposed far side of burner)
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[No.4|Akamatsu

ADEI000900A

Before testing
(exposed side)

Before testing Before testing
{unexposed side, near side of burner) (unexposed side,far side of burner)
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After testing  After testing
(unexposed side near side of burner) {unexposed side,far side of burner)

After Leting After testing
(exposed near side of burner) {exposed far side of burner)
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ASTM E84(Standard Test Method for Surface BurningCharacteristics of Building
Materials) R34 F—ro R LRGSR ERIERIREE

Intertek Testing Services NA, Inc.

76



INntertek

Total Quality. Assured.

KAZJ ARCHITECT

SCOPE OF WORK
ASTM B34 TESTING ON SUG/GEDAR

REPORT NUMBER
104803219SAT-001

TEST DATE
February 7, 2022

ISSUE DATE
February 11, 2022

PAGES
11

DOCUMENT GONTROLNUMBER
RT-R-AMER Test-2780 (9/19/18)
©2017 NTERTEK

77



Intertek e

Total Quality. Assured. Telephone:  210-635-8100
Facsimile: 210-635-8101
wwww.intertek.conybuilding

TEST REPORT FOR KAZU) ARCHITECT OFFKCE Q0. LTD
Report No.: 104803219SAT-001
Date: February 11, 2022

Kazu Architedt Office Co. Lid
1955-3 Nishihara Hrookatakaide
Shigjiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construdiion (B&C) was contradted by Kazu Architedt Office Co. Lid, 19553
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “'Sugi/Cedar”. Testing was condudted at the Intertek BRC test
fadlity in Bmendorf, Texas. Results obtained are tested values and were seaured by using the
designated test method(s). A summary of test results and the complete graphical test data is
reported herein.

Unless differently required, Intertek reports apply the "Smple Acceptance” rule also clled
“Shared Risk approach,” of LACGGB:09/2019, Guiddines on Dedsion Rules and Satements of
Conformity.

This report does not condtitute performance cartification of this product nor an opinion or
endorsameant by this laboratory. Intertek BRC will sarvice this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test spedmens, or
other pertinent projedt doaumentation, will be retained for the entire test record retention
period.

For NTERTEK BRC:

COMPLETED REVIEWED

BY: Bryan Lopez BY: Servando Romo
Project Ehgneer

TIILE: Technidan1 TITLE:

A P o pleah (: 1 E
SIGNATURE: g SIGNATURE:
DATE: February 11, 2022 DATE: February 18, 2022

This report is for the exdusive use of Intertek's dient and is provided pursuant to the agreement between Intertek and its Qient.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Qient in accordance with the agreement, for any loss, expense or damage oacasioned by the use of this
report. Only the dient is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test resuilts in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, produdt, or service is or has ever been under an Intertek certification program.

Version: 9/19/18 Page20of 11 RT-RAMER-Test-2780
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TEST REPORT FOR KAZ) ARCHITECT OFFKE CO. LTD
Report No.: 104803219SAT-001

Date: February 11, 2022

SUMMARY OF TEST RESULTS

Spedmen1ID.: Sug/Cedar

ASTM E34 Test Results
AAME SPREAD INDEX | SMOKE DEVELOPED INDEX
30 140

*See Section 8 for additional information and commentary

TEST METHOC

The spedmen was evaluated in acoordance with the following:

16015 Shady Falls
Hmendorf, Texas 78112

Telephone:  210-635-8100
Facsimile: 210-635-8101
wwww.intertek.conybuilding

ASTM E84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test spedmen was submitted to Intertek diredly from the dient. Sanples were not
independently seledted for testing.  Intertek has not verified the composition, manufaduring
techniques or quality assurance procedures. The spedmen, identified as “Sugi/Cedar”’, was
received in good order at the Bvaluation Center on February 2, 2022 and given identification

number SAT2202021626-001.

LIST OF OBSERVERS

NAME COMPANY
Bryan Lopez Intertek BRC
Mark Gantu Intertek B&C
Version: 9/19/18 Page3of 11
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TEST REPORT FOR KAZJ) ARCHITECT OFFKE CO. LTD

Report No.: 104803219SAT-001
Date: February 11, 2022

TEST PROCEDURE

This report desaibes the reaults of testing condudted in accordance with ASTM EB4-21a,
Standard Test Method for Surface Buming Charadteristics of Building Materials. The test method
is for comparative surface burming behavior of building materials by determining a flame spread
index (FY) and a smoke developed index (D).  This test is generally applicable to exposad
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own strudural quality or the manner in which it is tested and intended for use,
is capable of supportingitsalf in position or being supported during the test period.

"The use of sLpporting materials on the undersice of the test spaedimen has the
ability to loner the flarme soread index from thase wiiah night be abtained i
the spadmen aould be tested without sudh syppart. These test results ab not
necessarily rélate to indiaes abtained by testing materials without sudh sygport.

Testing of mataials that malt, dip o ddlaninate to such a degree that the
aotinuty o the flame frott is destroyed, results in low fiame soread indices
that ab not réate diredly to indiaes obtained by testing naterials that rerrain in
pace “—ASTM BB4-21a Sedions 1.4—1.5

The purpose of the methad is to determine the rdlative burming behaviour of the material by
observing the flame spread along the spedmen. Aame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

I is the exqressad intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
gade red oak flooring and fiber-cament board when tested under spedfic fire exposure
conditions. The test method exposes a nominal 24+t (7.32-m) long by 20-in. (508-m) wide test
gpedmen to a controlled air flow and flaming fire exposure adjusted to produce a spedficflame
gpread distance vs time cibration using seledt gade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effed of aggavated flame gpread behaviour resulting from the proximity of
combustible walls and ceilings, or the dassification or definition of materials as non-combustible
using flame spread index alone.

This standard should be used to measure and desaibe the properties of naterials produds or
assambilies in response to heat and flarme under controlled laboratory cornditions and should
not be used to desaibe or appraise the fire hazard or fire risk of naterials produds or
assarmblies under adtual fire conditions. However; results of this test nay be used as eements
of a fire risk assessnert vivdh takes into accourtt all of the fadtors wihidh are pertinert to an
assessnertt of the fire hazard of a partiadar end use.
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TEST REPORT FOR KAZJ) ARCHITECT OFFKE CO. LTD

Report No.: 104803219SAT-001
Date: February 11, 2022

TEST SPECIMEN DESCRIPTION

SPECMENID.* Sug/Cedar

CONDITIONING TME 5days

SPECIMBEN LENGTH 24ft. (4, 6t. longsections)
SPECIMEN WIDTH 24in.

THEKNESS 0.6in. (1.6in. with badk strap)
TOTAL WEIGHT 56 |bs.

SIDE TO ALAME* Hat sdeto flame

SUPPORT USED* The sample was self-supported
MOUNTING METHOD Sandard

SUBSTRATE USED* NA

CEMENT BOARD 1/4in. thidk fiber cement board was placed on top of the sanple.

*Fromthe dient's material desaription and/or instrudions

Note: Spedmensweare conditioned as per the requirements of Sedtion 6.4 of ASTM EB4-21a.
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TEST REPORT FOR KAZ) ARCHITECT OFFKE QO. LTD

Report No.: 1048032195AT-001

Date: February 11, 2022

16015 Shady Falls
Hmendorf, Texas 78112

Telephone:  210-635-8100
Facsimile: 210-635-8101
wwww.intertek.conybuilding

TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Hame Soread Index (FX) 30

Soke Developed Index (30I) | 140

TEST DATA

FSI (unrounded) 280

DI (unrounded) 1376

FS*Time Area (Rt * Min) 4.4

S1oke Area (%* Min) 106.9

Total Fuel Burned (QlbicRt) | 44.07

Max Hame Front Advance (R.) | 5.9

Timeto MaxHame Front (s=c) | 128

Max Terr p At BExposed T/C(F) | 749

Time To Max Temp (se0) 597

TEST OBSERVATIONS

IgnitionTire 0:17 Minutes: Seconds
Discoloration 0:10 Minutes: Seconds
Gradking 3:50 Minutes: Seconds
Small Pieass Falling 6:30 Minutes: Seconds
Afterflame 0:60+Minutes: Seconds
Obsarvations After the Test:

0-9ft. Heavy Surface Char
9—-24ft. Surface Char/Heat Damage
Version: 9/19/18 Page60f 11
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16015 Shady Falls
Hmendorf, Texas 78112

Telephone:  210-635-8100
Facsimile: 210-635-8101
wwww.intertek.conybuilding

TEST REPORT FOR KAZ) ARCHITECT OFFKE CO. LTD
Report No.: 104803219SAT-001

Date: February 11, 2022

TEST RESULTS

COMMENTARY ON A ASSIFICATION
Neither ASTM B34 nor UL 723 indude dassification ariteria for the results obtained fromtesting.
The Intermational Building Code®{IBC), NFPA 101.: Life Safety Code®{NFAPA 101), and NFAPA 5000:
Building Construdtion and Safety Code®{NFAPA 5000) all descaribe a set of dassification ariteria

required for interior wall and ceiling finish materials based on Hame Sporead Indexand Svoke

Developed Index when tested in accordance with ASTM B34 or UL 723. The dassification ariteria
for all three model codes isthe same:

dass Hame Spread Index | Smoke Developed Index
A 025 0450
B 2675 0450
C 76200 0450

Note that dassification under this scheme for interior wall and aeiling finishes does not stridly
apply to all produdss or materials tested in acoordance with ASTM B34 or UL 723 because not all
produdts or meterials are recommended or sitable for use asinterior wall or aalling finish
materials in buildings, regardless of the surface buming dharadteristics. Consult withthe
produdt manufacturer and the local authority having jurisdiction (AHJ) regarding spedfic
applications of a gven product or material.

Version: 9/19/18
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TEST REPORT FOR KAZU) ARCHITECT OFFKCE Q0. LTD
Report No.: 104803219SAT-001
Date: February 11, 2022

PHOTOGRAPHS
Photo No. 1
Bposed Surface of the Test Spedmen (Pre-test)
PhotoNo. 2
Unexqosed Surface of the Test Spedmen (Pre-test)
Version: 9/19/18 Page8of 11
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TEST REPORT FOR KAZ) ARCHITECT OFFKE QO. LTD
Report No.: 1048032195AT-001

Date: February 11, 2022

PHOTOGRAPHS (CONTINUED)

Photo No. 3
Unexposed Surface of the Test Spedmen (Post-test)

Bxposed Surface of the Test Spedmen (Post-test)
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TEST REPORT FOR KAZU) ARCHITECT OFFKCE Q0. LTD
Report No.: 104803219SAT-001
Date: February 11, 2022

GRAPHS

16015 Shady Falls
Hmendorf, Texas 78112

Telephone:  210-635-8100
Facsimile: 210-635-8101
www.intertek.conrybuilding
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TEST REPORT FOR KAZU) ARCHITECT OFFKCE Q0. LTD
Report No.: 104803219SAT-001
Date: February 11, 2022

REVISION LOG

REVISION #
0

Version: 9/19/18
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#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H
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G T VR JEUA R 5 H11955-3) LKL, TRE () | ook s GHEkEE) & RMED
el 21T o 72, RBRIET VA ML 2 > KL 7128 D Intertek£L: DO B&CFAER fiti 5% C
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YT, FRITFOMOBEET LT 0 Y s b XER ORI, BB
RAEHEEIRICh > TIRIEEN S,

INTERTEK B&C A X F 4%

56T R

Y. Bryan Lopez HY: Servando Romo
Project Engineer

BeHgk: Technician | BN
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FHIR&E Fn@ERHEFEITRIT RBREEE
#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H
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REBRIE 1D 2¥ (&)

ASTM E84 2RBRHE R
TN DA T R
30 140
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R IE

AERIRIT. DUFICHE - TRIAM L 72,
ASTM E84-21a @ G411} D ZE EIBEFFIEIZ BT EEEAER 1%
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MEHHE T/ R E

B IRITE R ) S E#IntertekiZHEH SN O TH S, o7t lBro 7= |2 MR
FRIGGRIR S T2 b DO TIE 72V, IntertekiX, #HRR. BLEHAT. &5 WILMERIETIE A B
FEL TV, ZoRBREIL TXX () | LikillSi, 202242 H 2 B ISR it > & —
TIEFIZZME L, %58 5 SAT2202021626-00173 5- 2 H 72,

BBV R b

HYEL 4

Bryan Lopez Intertek B&C

Mark Cantu Intertek B&C
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16015 Shady Falls
Elmendorf, Texas 78112

TEL: 210-635-8100
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bR H g 2022422 7H
R i Bl Bryan Lopez
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BKRIREE £ TORR (B) 597
R
SRR 17 %
e (BET) 10 7
B () 34550 7
INS TR DT 6 %> 30 7
PRBET% 60+ fb
B 1% DR
0-9ft. WLWERmOET
9-24ft. R OETF BN X D115

Version: 9/19/18

Page 6 of 11

93

RT-R-AMER-Test-2780



16015 Shady Falls
Elmendorf, Texas 78112
Tetal Quality, Assured, TEL: 210-635-8100

FAX: 210-635-8101
www.intertek.com/building

FHIRSHE Fn@EeRHEERT R RBRHEE
#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H

ARBRIE R

R BT B ER

ASTMEB4H,UL 723, kB T L= FE RO EEEELZ & /L TV, [ERRE S AL ELER

(IBC). NFPA101: /Efni4> =1 — F® (NFPA 101). NFPA5000: AEEE T, 224> = — K@ (NFPA

5000) 1TV 4L . ASTM E84E 721 UL 723120 » TRBR 24T - 73BT, SRk K65k
(BKDIEN Y LT X) RIS (FEoORE LT E) IS T, WNEEE KoM BT

MIZRD BN D —HEOSHEERELZ TR L T D, 3DODFT /L a— RO RT

MLCTHD,

2 I TS 4 FEREREK
A 0-25 0-450
B 26-75 0-450
c 76-200 0-450

WEERE S X OVKR AL BT RE 32 Z ORI FEIL. ASTM E84 % 72 1XUL 723127¢ - Tk
BRENT=T _RCORBLFEZIFMENT, BEBICEHA SN DIT TR WZ EICEELE
WV, ZAUE, REOBRBERFEIC )b BT, T TORELSOMEIS . BEUW) O N EERE
FRERRMEETHME L THERD 2V L TS DT TIERWed Th D, FED
LSOO BB 2 A& IZ oW Tk, B A — D — B X O EEHEZ 3 2 7 AR
IR (AH)) IZAHRE 35 Z &,

Version: 9/19/18 Page 7 of 11 RT-R-AMER-Test-2780

94



16015 Shady Falls
Elmendorf, Texas 78112
Total Quality, Assured, TEL: 210-635-8100

FAX: 210-635-8101
www.intertek.com/building

AR&H FI@EREHEBIT AT RABRHEE
#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H

BE
BENo.1
AP EtORHE GRBRAD)
E‘-;E: No. I2 )
APt OIEEHm GRBRED)
Version: 9/19/18 Page 8 of 11 RT-R-AMER-Test-2780

95



16015 Shady Falls
Elmendorf, Texas 78112
Tetal Quality, Assured, TEL: 210-635-8100

FAX: 210-635-8101
www.intertek.com/building

FIR&H fMBERFHEEI AT RBRBEE
A5 No.: 104803219SAT-001

H{F: 202242 11 H

BE (fiX)
BE N. 3
R EIOIEBHE GRBR%E)
BE No. 4
At oOENHE FBRE)
Version: 9/19/18 Page 9 of 11 RT-R-AMER-Test-2780

96



INtertek

Tolal Quality, Assured.

FHIRSE Fn@ERHFER R RBRHEE
#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H

777

TEL: 210-635-8100
FAX: 210-635-8101

16015 Shady Falls
Elmendorf, Texas 78112

www.intertek.com/building

19.5-

18.0

16.0
14.0

12.0

10.0
8.0

6.0

4.0

—

2.0 f
0.0~

0.0

50.0

100.0 150.0 200.0 2500 300.0 350.0 400.0

777 No. 1 - JEBUk R D FERE & RefE

450.0

500.0

550.0

T
600.0

100.0-
90.0

80.0

70.0
60.0

50.0

40.0
30.0

r. ™

20.0

WHN""»J

'.JM

10.0
0.0- —'/

e T e e | g WY

e N

T P

0.0

50.0

100.0 150.0 200.0 2500 3000 350.0 400.0

75 7 No. 2 - JDFAZE L FfH

450.0

500.0

550.0

T
600.0

2000.0-

1800.0

1600.0

1400.0

1200.0

1000.0

800.0

600.0

4000 /

200.0 7

0.0-
0.0

50.0

100.0 150.0 200.0 250.0 300.0 350.0 400.0

450.0

500.0

550.0

I
600.0|

Version: 9/19/18

75 7 No.3- b XIVKIR & R

Page 10 of 11

97

RT-R-AMER-Test-2780



16015 Shady Falls
EImendorf, Texas 78112
Total Quality, Assured, TEL: 210-635-8100

FAX: 210-635-8101
www.intertek.com/building

FHIR&E Fn@ERHEFEITRIT RBREEE
#H455E No.: 104803219SAT-001
HAF: 2022452 H 11 H

WETREE

BET # H A+ R eET

0 20224°2H11H B e OHIRIETT

Version: 9/19/18 Page 11 of 11 RT-R-AMER-Test-2780

98



Intertek

Total Quality. Assured.

KAZU ARCHITECT

SCOPE OF WORK
ASTM EB84 TESTING ON KARAMATSU/FALLEN PINE

REPORT NUMBER
104803219SAT-002

TEST DATE
February 7, 2022

ISSUE DATE
February 14, 2022

PAGES
11

DOCUMENT CONTROL NUMBER

RT-R-AMER-Test-2780 (9/19/18)
© 2017 INTERTEK

99



16015 Shady Falls
Elmendorf, Texas 78112
Total Quality. Assured. Telephone:  210-635-8100

Facsimile: 210-635-8101
www.intertek.com/building

TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-002
Date: February 14, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Karamatsu/Fallen Pine”. Testing was conducted at the Intertek
B&C test facility in EImendorf, Texas. Results obtained are tested values and were secured by
using the designated test method(s). A summary of test results and the complete graphical test
data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 14, 2022 DATE: February 14, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-002

Date: February 14, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Karamatsu/Fallen Pine

ASTM E84 Test Results

FLAME SPREAD INDEX

SMOKE DEVELOPED INDEX

30

70

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client.

Samples were not

independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Karamatsu/Fallen
Pine”, was received in good order at the Evaluation Center on February 2, 2022 and given
identification number SAT2202021626-002.

LIST OF OBSERVERS

NAME
Bryan Lopez
Mark Cantu
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-002
Date: February 14, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 -1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as non-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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Date: February 14, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Karamatsu/Fallen Pine

CONDITIONING TIME

5 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 0.6 in. (1.6 in. with back strap)

TOTAL WEIGHT 91 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022
Test Operator Bryan Lopez
Flame Spread Index (FSI) 30

Smoke Developed Index (SDI) | 70

TEST DATA

FSI (unrounded) 29.4

SDI (unrounded) 68.6

FS * Time Area (Ft * Min) 57.2

Smoke Area (% * Min) 53.3

Total Fuel Burned (Cubic Ft.) 43.91

Max Flame Front Advance (Ft.) | 6.9

Time to Max Flame Front (sec) | 218

Max Temp At Exposed T/C (°F) | 735

Time To Max Temp (sec) 598

TEST OBSERVATIONS

Ignition Time 0:31 Minutes: Seconds

Discoloration

0:25 Minutes: Seconds

Flaming Drops

3:04 Minutes: Seconds

Floor Flames 3:05 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds
Observations After the Test:

0-9ft. Heavy Surface Char
9-241t. Surface Char/Heat Damage

Version: 9/19/18
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-002
Date: February 14, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION

Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria
required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke
Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-002
Date: February 14, 2022

PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
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PHOTOGRAPHS (CONTINUED)

Version: 9/19/18

Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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Graph No. 3 — Tunnel Air Temperature Versus Time

Page 10 of 11

108

RT-R-AMER-Test-2780



16015 Shady Falls
Elmendorf, Texas 78112
Total Quality. Assured. Telephone:  210-635-8100

Facsimile: 210-635-8101
www.intertek.com/building

TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-002
Date: February 14, 2022

REVISION LOG

REVISION # DATE PAGES REVISION

0 February 14,2022  N/A Original Report Issue
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-003
Date: February 14, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Akamatsu/Red Pine”. Testing was conducted at the Intertek
B&C test facility in EImendorf, Texas. Results obtained are tested values and were secured by
using the designated test method(s). A summary of test results and the complete graphical test
data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 14, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-003

Date: February 14, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Akamatsu/Red Pine

ASTM E84 Test Results

FLAME SPREAD INDEX | SMOKE DEVELOPED INDEX

50 130

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:
ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client. Samples were not
independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Akamatsu/Red Pine”,
was received in good order at the Evaluation Center on February 2, 2022 and given identification
number SAT2202021626-003.

LIST OF OBSERVERS

NAME COMPANY

Bryan Lopez Intertek B&C

Mark Cantu Intertek B&C
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-003
Date: February 14, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 -1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as non-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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Date: February 14, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Akamatsu/Red Pine

CONDITIONING TIME

5 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 0.6 in. (1.6 in. with back strap)

TOTAL WEIGHT 85 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 50

Smoke Developed Index (SDI) | 130

TEST DATA

FSI (unrounded) 49.8

SDI (unrounded) 128.3

FS * Time Area (Ft * Min) 96.6

Smoke Area (% * Min) 99.7

Total Fuel Burned (Cubic Ft.) 43.65

Max Flame Front Advance (Ft.) | 19.4

Time to Max Flame Front (sec) | 490

Max Temp At Exposed T/C (°F) | 1146

Time To Max Temp (sec) 546

TEST OBSERVATIONS

Ignition Time 0:39 Minutes: Seconds
Discoloration 0:25 Minutes: Seconds
Cracking 2:53 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds

Observations After the Test;

0-5ft.

Burned Through

5-6ft. Heavy Surface Char
6 — 18 ft. Surface Char

18 - 24 ft. Discolored
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-003

Date: February 14, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION
Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria

required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke

Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
Version: 9/19/18 Page 8 of 11
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-003
Date: February 14, 2022

PHOTOGRAPHS (CONTINUED)

~ Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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REVISION LOG

REVISION # DATE PAGES REVISION

0 February 14,2022  N/A Original Report Issue
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-004
Date: February 16, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Hinoki/Japanese Cypress”. Testing was conducted at the
Intertek B&C test facility in EImendorf, Texas. Results obtained are tested values and were
secured by using the designated test method(s). A summary of test results and the complete
graphical test data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance"” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 16, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-004

Date: February 16, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Hinoki/Japanese Cypress

ASTM E84 Test Results

FLAME SPREAD INDEX

SMOKE DEVELOPED INDEX

35

105

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client.

Samples were not

independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Hinoki/Japanese
Cypress”, was received in good order at the Evaluation Center on February 2, 2022 and given
identification number SAT2202021626-004.

LIST OF OBSERVERS

NAME
Bryan Lopez
Mark Cantu

Version: 9/19/18
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Intertek B&C

Page 3 of 11

145

RT-R-AMER-Test-2780



16015 Shady Falls
Elmendorf, Texas 78112
Total Quality. Assured. Telephone:  210-635-8100

Facsimile: 210-635-8101
www.intertek.com/building

TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-004
Date: February 16, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 - 1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as hon-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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Date: February 16, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Hinoki/Japanese Cypress

CONDITIONING TIME

5 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 0.6 in. (1.6 in. with back strap)

TOTAL WEIGHT 67 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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Date: February 16, 2022
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 35

Smoke Developed Index (SDI) | 105

TEST DATA

FSI (unrounded) 33.0

SDI (unrounded) 103.2

FS * Time Area (Ft * Min) 64.0

Smoke Area (% * Min) 80.2

Total Fuel Burned (Cubic Ft.) 43.39

Max Flame Front Advance (Ft.) | 7.2

Time to Max Flame Front (sec) | 139

Max Temp At Exposed T/C (°F) | 668

Time To Max Temp (sec) 598

TEST OBSERVATIONS

Ignition Time 0:26 Minutes: Seconds
Discoloration 0:18 Minutes: Seconds
Flaking 1:59 Minutes: Seconds
Cracking 4:00 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds
Observations After the Test:

0-12ft Heavy Surface Char

12 - 24 ft. Discolored
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-004

Date: February 16, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION
Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria

required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke

Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
. Pho No. 2
Unexposed Surface of the Test Specimen (Pre-test)
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PHOTOGRAPHS (CONTINUED)
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Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-005
Date: February 16, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Hinoki/Japanese Cypress”. Testing was conducted at the
Intertek B&C test facility in EImendorf, Texas. Results obtained are tested values and were
secured by using the designated test method(s). A summary of test results and the complete
graphical test data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance"” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 16, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-005

Date: February 16, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Hinoki/Japanese Cypress

ASTM E84 Test Results

FLAME SPREAD INDEX

SMOKE DEVELOPED INDEX

35

90

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client.

Samples were not

independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Hinoki/Japanese
Cypress”, was received in good order at the Evaluation Center on February 2, 2022 and given
identification number SAT2202021626-005.

LIST OF OBSERVERS

NAME
Bryan Lopez
Mark Cantu

Version: 9/19/18
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Intertek B&C
Intertek B&C
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-005
Date: February 16, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 - 1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as hon-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-005

Date: February 16, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Hinoki/Japanese Cypress

CONDITIONING TIME

5 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 2.4 in. (3.4 in. with back strap)

TOTAL WEIGHT 237 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-005

Date: February 16, 2022
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Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 35

Smoke Developed Index (SDI) | 90

TEST DATA

FSI (unrounded) 34.1

SDI (unrounded) 88.5

FS * Time Area (Ft * Min) 66.2

Smoke Area (% * Min) 68.8

Total Fuel Burned (Cubic Ft.) 43.23

Max Flame Front Advance (Ft.) | 7.5

Time to Max Flame Front (sec) | 196

Max Temp At Exposed T/C (°F) | 708

Time To Max Temp (sec) 577

TEST OBSERVATIONS

Ignition Time 0:26 Minutes: Seconds
Discoloration 0:20 Minutes: Seconds
Cracking 6:24 Minutes: Seconds
Afterflame 0:52 Minutes: Seconds
Observations After the Test:

0-2ft. Bleached

2-9ft Heavy Surface Char
9-241t. Discolored

Version: 9/19/18 Page 6 of 11
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-005

Date: February 16, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION
Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria

required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke

Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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Date: February 16, 2022
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PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
Version: 9/19/18 Page 8 of 11
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PHOTOGRAPHS (CONTINUED)

Version: 9/19/18

Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-006
Date: February 16, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Akamatsu/Red Pine”. Testing was conducted at the Intertek
B&C test facility in EImendorf, Texas. Results obtained are tested values and were secured by
using the designated test method(s). A summary of test results and the complete graphical test
data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 16, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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Date: February 16, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Akamatsu/Red Pine

ASTM E84 Test Results

FLAME SPREAD INDEX | SMOKE DEVELOPED INDEX

80 90

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:
ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client. Samples were not
independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Akamatsu/Red Pine”,
was received in good order at the Evaluation Center on February 2, 2022 and given identification
number SAT2202021626-006.

LIST OF OBSERVERS

NAME COMPANY

Bryan Lopez Intertek B&C

Mark Cantu Intertek B&C
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-006
Date: February 16, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 -1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as nhon-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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TEST SPECIMEN DESCRIPTION

16015 Shady Falls
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www.intertek.com/building

SPECIMEN I.D.*

Akamatsu/Red Pine

CONDITIONING TIME

5 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 2.4 in. (3.4 in. with back strap)

TOTAL WEIGHT 296 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 80

Smoke Developed Index (SDI) | 90

TEST DATA

FSI (unrounded) 78.1

SDI (unrounded) 89.4

FS * Time Area (Ft * Min) 132.3

Smoke Area (% * Min) 69.5

Total Fuel Burned (Cubic Ft.) 43.12

Max Flame Front Advance (Ft.) | 19.5

Time to Max Flame Front (sec) | 343

Max Temp At Exposed T/C (°F) | 1237

Time To Max Temp (sec) 600

TEST OBSERVATIONS

Ignition Time 0:41 Minutes: Seconds
Discoloration 0:25 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds
Observations After the Test:

0-20ft. Surface Char

20 - 24 ft. Discolored
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-006

Date: February 16, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION
Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria

required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke

Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.

Version: 9/19/18

Page 7 of 11

193

RT-R-AMER-Test-2780



16015 Shady Falls
Elmendorf, Texas 78112
Total Quality. Assured. Telephone: 210-635-8100

Facsimile: 210-635-8101
www.intertek.com/building

TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-006
Date: February 16, 2022

PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
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PHOTOGRAPHS (CONTINUED)

Version: 9/19/18

Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

" Photo No. 4

Exposed Surface of the Test Specimen (Post-test)
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REVISION LOG

REVISION # DATE PAGES REVISION
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-007
Date: February 16, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Sugi/Cedar”. Testing was conducted at the Intertek B&C test
facility in ElImendorf, Texas. Results obtained are tested values and were secured by using the
designated test method(s). A summary of test results and the complete graphical test data is
reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance"” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 16, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-007

Date: February 16, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Sugi/Cedar

ASTM E84 Test Results

FLAME SPREAD INDEX

SMOKE DEVELOPED INDEX

25

50

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client.

Samples were not

independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Sugi/Cedar”, was
received in good order at the Evaluation Center on February 2, 2022 and given identification
number SAT2202021626-007.

LIST OF OBSERVERS

NAME
Bryan Lopez
Mark Cantu

Version: 9/19/18

COMPANY
Intertek B&C
Intertek B&C
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-007
Date: February 16, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 -1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as non-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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Report No.: 104803219SAT-007

Date: February 16, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Sugi/Cedar

CONDITIONING TIME

6 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 2.4 in. (3.4 in. with back strap)

TOTAL WEIGHT 206 Ibs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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Date: February 16, 2022
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 25

Smoke Developed Index (SDI) | 50

TEST DATA

FSI (unrounded) 25.1

SDI (unrounded) 49.4

FS * Time Area (Ft * Min) 48.7

Smoke Area (% * Min) 38.4

Total Fuel Burned (Cubic Ft.) 44.31

Max Flame Front Advance (Ft.) | 5.3

Time to Max Flame Front (sec) | 167

Max Temp At Exposed T/C (°F) | 714

Time To Max Temp (sec) 582

TEST OBSERVATIONS

Ignition Time 0:20 Minutes: Seconds
Discoloration 0:13 Minutes: Seconds
Flaking 3:28 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds
Observations After the Test:

0-3ft. Bleached

3-10ft. Surface Char
10-24ft. Discolored

Version: 9/19/18 Page 6 of 11
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-007
Date: February 16, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION

Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria
required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke
Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-007
Date: February 16, 2022

PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
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PHOTOGRAPHS (CONTINUED)
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Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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GRAPHS
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REVISION LOG
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-008
Date: February 16, 2022

Kazu Architect Office Co. Ltd
1955-3 Nishihara Hirookatakaide
Shiojiri, Nagano

399-0703 Japan

SCOPE

Intertek Building & Construction (B&C) was contracted by Kazu Architect Office Co. Ltd, 1955-3
Nishihara Hirookatakaide, Shiojiri, Nagano 399-0703 Japan, to evaluate the flame spread and
smoke developed properties of “Karamatsu/Fallen Pine”. Testing was conducted at the Intertek
B&C test facility in EImendorf, Texas. Results obtained are tested values and were secured by
using the designated test method(s). A summary of test results and the complete graphical test
data is reported herein.

Unless differently required, Intertek reports apply the "Simple Acceptance” rule also called
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of
Conformity.

This report does not constitute performance certification of this product nor an opinion or
endorsement by this laboratory. Intertek B&C will service this report for the entire test record
retention period. The test record retention period ends four years after the test date. Test
records, such as detailed drawings, datasheets, representative samples of test specimens, or
other pertinent project documentation, will be retained for the entire test record retention
period.

For INTERTEK B&C:

COMPLETED REVIEWED
BY: Bryan Lopez BY: Servando Romo
Project Engineer
TITLE: Technician | TITLE:
s .*::T'-;nf“' L . S ,“ Ef
SIGNATURE: ' . SIGNATURE:
DATE: February 16, 2022 DATE: February 18, 2022

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the
Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample(s) tested. This report by itself
does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-008

Date: February 16, 2022

SUMMARY OF TEST RESULTS

Specimen I.D.: Karamatsu/Fallen Pine

ASTM E84 Test Results

FLAME SPREAD INDEX

SMOKE DEVELOPED INDEX

30

35

*See Section 8 for additional information and commentary

TEST METHOD

The specimen was evaluated in accordance with the following:

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

ASTM EB84-21a, Standard Test Method for Surface Burning Characteristics of Building Materials

There were no deviations from the requirements prescribed in ASTM E84-21a.

MATERIAL SOURCE/INSTALLATION

The test specimen was submitted to Intertek directly from the client.

Samples were not

independently selected for testing. Intertek has not verified the composition, manufacturing
techniques or quality assurance procedures. The specimen, identified as “Karamatsu/Fallen
Pine”, was received in good order at the Evaluation Center on February 2, 2022 and given
identification number SAT2202021626-008.

LIST OF OBSERVERS

NAME
Bryan Lopez
Mark Cantu

Version: 9/19/18
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Intertek B&C
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-008
Date: February 16, 2022

TEST PROCEDURE

This report describes the results of testing conducted in accordance with ASTM E84-21a,
Standard Test Method for Surface Burning Characteristics of Building Materials. The test method
is for comparative surface burning behavior of building materials by determining a flame spread
index (FSI) and a smoke developed index (SDI). This test is generally applicable to exposed
surfaces, such as finish materials for ceilings or walls, provided that the material or assembly of
materials, by its own structural quality or the manner in which it is tested and intended for use,
is capable of supporting itself in position or being supported during the test period.

“The use of supporting materials on the underside of the test specimen has the
ability to lower the flame spread index from those which might be obtained if
the specimen could be tested without such support. These test results do not
necessarily relate to indices obtained by testing materials without such support.
Testing of materials that melt, drip, or delaminate to such a degree that the
continuity of the flame front is destroyed, results in low flame spread indices
that do not relate directly to indices obtained by testing materials that remain in
place.” — ASTM E84-21a Sections 1.4 -1.5

The purpose of the method is to determine the relative burning behaviour of the material by
observing the flame spread along the specimen. Flame spread and smoke developed index are
reported. However, there is not necessarily a relationship between these two measurements.

It is the expressed intent of the test method to provide only comparative measurements of
surface flame spread and smoke density of the tested material against measurements for select
grade red oak flooring and fiber-cement board when tested under specific fire exposure
conditions. The test method exposes a nominal 24-ft (7.32-m) long by 20-in. (508-mm) wide test
specimen to a controlled air flow and flaming fire exposure adjusted to produce a specific flame
spread distance vs time calibration using select grade red oak flooring.

The test method does not provide information regarding heat transmission through the tested
surface, the effect of aggravated flame spread behaviour resulting from the proximity of
combustible walls and ceilings, or the classification or definition of materials as non-combustible
using flame spread index alone.

This standard should be used to measure and describe the properties of materials, products, or
assemblies in response to heat and flame under controlled laboratory conditions and should
not be used to describe or appraise the fire hazard or fire risk of materials, products, or
assemblies under actual fire conditions. However, results of this test may be used as elements
of a fire risk assessment which takes into account all of the factors which are pertinent to an
assessment of the fire hazard of a particular end use.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-008

Date: February 16, 2022

TEST SPECIMEN DESCRIPTION

16015 Shady Falls
Elmendorf, Texas 78112

Telephone: 210-635-8100
Facsimile: 210-635-8101
www.intertek.com/building

SPECIMEN I.D.*

Karamatsu/Fallen Pine

CONDITIONING TIME

6 days

SPECIMEN LENGTH

24 ft. (4, 6-ft. long sections)

SPECIMEN WIDTH

24 in.

THICKNESS 2.4 in. (3.4 in. with back strap)

TOTAL WEIGHT 324 |bs.

SIDE TO FLAME* Flat side to flame

SUPPORT USED* The sample was self-supported

MOUNTING METHOD Standard

SUBSTRATE USED* N/A

CEMENT BOARD 1/4 in. thick fiber cement board was placed on top of the sample.

*From the client's material description and/or instructions

Note: Specimens were conditioned as per the requirements of Section 6.4 of ASTM E84-21a.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD

Report No.: 104803219SAT-008

Date: February 16, 2022
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TEST RESULTS

TEST RESULTS

Test Date February 7, 2022

Test Operator Bryan Lopez

Flame Spread Index (FSI) 30

Smoke Developed Index (SDI) | 35

TEST DATA

FSI (unrounded) 31.6

SDI (unrounded) 34.1

FS * Time Area (Ft * Min) 61.4

Smoke Area (% * Min) 26.5

Total Fuel Burned (Cubic Ft.) 44.25

Max Flame Front Advance (Ft.) | 7.2

Time to Max Flame Front (sec) | 170

Max Temp At Exposed T/C (°F) | 712

Time To Max Temp (sec) 561

TEST OBSERVATIONS

Ignition Time 0:27 Minutes: Seconds
Discoloration 0:18 Minutes: Seconds
Flaking 3:02 Minutes: Seconds
Floor Flames 3:15 Minutes: Seconds
Afterflame 0:60+ Minutes: Seconds
Observations After the Test:

0-2ft. Bleached

2-10ft. Heavy Surface Char
10-24ft. Discoloration
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-008
Date: February 16, 2022

TEST RESULTS

COMMENTARY ON CLASSIFICATION

Neither ASTM E84 nor UL 723 include classification criteria for the results obtained from testing.
The International Building Code® (IBC), NFPA 101: Life Safety Code® (NFPA 101), and NFPA 5000:
Building Construction and Safety Code® (NFPA 5000) all describe a set of classification criteria
required for interior wall and ceiling finish materials based on Flame Spread Index and Smoke
Developed Index when tested in accordance with ASTM E84 or UL 723. The classification criteria
for all three model codes is the same:

Class Flame Spread Index | Smoke Developed Index
A 0-25 0-450
B 26-75 0-450
C 76-200 0-450

Note that classification under this scheme for interior wall and ceiling finishes does not strictly
apply to all products or materials tested in accordance with ASTM E84 or UL 723 because not all
products or materials are recommended or suitable for use as interior wall or ceiling finish
materials in buildings, regardless of the surface burning characteristics. Consult with the
product manufacturer and the local authority having jurisdiction (AHJ) regarding specific
applications of a given product or material.
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TEST REPORT FOR KAZU ARCHITECT OFFICE CO. LTD
Report No.: 104803219SAT-008
Date: February 16, 2022

PHOTOGRAPHS
Photo No. 1
Exposed Surface of the Test Specimen (Pre-test)
Photo No. 2
Unexposed Surface of the Test Specimen (Pre-test)
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PHOTOGRAPHS (CONTINUED)

Version: 9/19/18

Photo No. 3
Unexposed Surface of the Test Specimen (Post-test)

Photo No. 4
Exposed Surface of the Test Specimen (Post-test)
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GRAPHS
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Graph No. 1 - Flame Spread Distance Versus Time
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Graph No. 3 — Tunnel Air Temperature Versus Time
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REVISION LOG
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10.777 | 0.290
JD-4 | 28 | 8 218 | 167.4 | 40.1 | 51.5 | 46.4 1.1 0.32
Jo-3 | 29 [ 7|  m |28 w98 |86 | 526 |49 10.0 0.32 [2THRY
W2 | 2 | 7 226 | 173.0 | 3.7 | 42.2 | 38.2 10.3 0.26
-1 | 17 | s 232 | 1709 | 35.9 | 387 | 349 1.1 0.25
J2-4 9 | 10 229 | 1713 | 37.8 | 46.3 | 41.7 1.2 0.28 [2THRY
@3 | 31 | 4 215 | 167.1 | 36.8 | 46.8 | 42.3 10.7 0.32 [2THY
J2-2 5 | 9 # 227 | 169.5 | 36.3 | 42.4 | 38.4 10.4 0.28 [2THY
@1 | 2 | s % 225 | 169.6 | 37.2 | 41.3 | 315 10.1 0.26
34 | 36 | 9 _22.3 167.5 | 36.1 | 55.3 | 50.0 10.6 0.37
@3 | 23 | 7 % 221 | 169.8 | 37.1 | 41.0 | 3% 10.7 0.27 [2THY
w2 | 24 | 7 % 22.1 | 169.8 | 37.1 | 41.0 | 371 10.7 0.27
@1 | 24 | 7 ® 221 | 169.8 | 37.1 | 41.0 | 371 10.7 0.27
J@-4 8 | 10 ® 229 | 169.6 | 37.4 | 44.4 | 40.2 10.5 0.28
@3 | 35 | 6 2 219 | 1675 | 390.1 | s6.2 | 51.2 9.8 0.36
-2 | 21 | 8 % 225 | 169.6 | 3.2 | 41.3 | 31.5 10.1 0.26 [2THY
Ja-1 | 19 | 8 _22.8 169.7 | 385 | 41.9 | 37.9 10.6 0.25
10.537 | 0.288
2 | o # 230 | 1712 | 378 | 442 | 308 1.0 0.27
6 | o " 227 | 169.5 | 36.3 | 42.4 | 38.4 10.4 0.28
26 | 8 2 22.4 | 169.0 | 36.8 | 47.9 | 43.6 9.8 0.31
32 | 4 * 215 | 1671 | 36.8 | 46.8 | 42.3 10.7 0.32
34| 6 = 201 | 1725 | 383 | 35.8 | 32.2 1.0 0. 24
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W% E/% iR LSSl $HEREe | EEAAKE i
M RRILES NO. | fi&E GRRTEHR) T ] L D) #*® % HE &%
HEF | AD- 10 | h % 228 | 160.3 | 36.6 | 47.8 | 437 | 9.4 | 0.31

AD-2 2 | 1 % 226 | 160.5 | 37.7 | 47.9 | 441 | 85 | 0.31
AD3 | 27 | 14 F 6 | 1682 | 37.5 | 496 | 45.4 | 9.5 | 0.3 [|2TEY
AD4 | 57 | 9 8 | 1679 | 375 | 573 | 531 | 8.0 | 0.37
A2-1 2 | 4| m  |zs s [ a0 [ | 502 104 [ 040 |
A2 | 49 | 9 9 [170.0 | 372 | 529 | 402 | 7.5 | 0.3
A23 | 50 | 6 3 | 160.3 | 30.0 | 56.6 | 526 | 7.7 | 0.34
A2-4 s (s | m (220 1679 |34 (a5 [ 40 102 | 03 [oTHRY
AB-1 53 | j 3 | 169.5 | 37.2 | 56.7 | 51.8 | 9.5 | 0.35 [|2TmUi2/4AnEz
A2 | 11| 5 = 6 | 166.6 | 382 | 491 | 446 | 0.9 | 0.31 |2TEY
A3 | 37 | 8 % 2 | 1671 | 451 | 669 | 61.4 | 9.0 | 0.37 |2oTERY
AB4 | 51 | 10 5 | 169.4 | 37.5 | 528 | 48.9 | 7.9 | 0.3 [|12/4AnEx
A@-1 31 | 7 4 | 1676 | 379 | 507 | 46.3 | 9.4 | 0.33 |2TEY
A@-2 4 {5 m [229 [1679 | 31a [ass [a0 102 | o3
A®3 | 15 | 6 226 | 160.0 | 37.2 | 50.2 | 45.3 | 10.9 | 0.32 |2THY
A@-4 5 | 10 ® 226 | 168.5 | 371 | 47.9 | 436 | 9.9 | 0.31 [2THY
9.245 | 0.333
J4 | 85 | f — 231 | 160.3 | 37.2 | 56.6 | 51.7 | 9.4 | 0.3 |2THY
w3 | 26 | ¢ F 228 | 167.7 | 37.9 | 50.6 | 46.0 | 10.1 | 0.32
a2 | 2t | 10 ® 227 | 160.6 | 37.9 | 50.0 | 45.7 | 9.2 | 0.31
JD-1 0 | 11 = 232 | 160.6 | 37.5 | 51.7 | 47.2 | 9.5 | 0.32
J2r-4 1 7 3 228 | 1701 | 37.5 | 48.7 | 43.9 | 11.0 | 0.30 |2THY
J2-3
J2-2 8 | 4 Y 220 | 166.6 | 38.2 | 47.8 | 43.3 | 10.5 | 0.31
J@-1 4 | a 220 | 168.7 | 36.9 | 47.0 | 428 | 9.8 | 0.3 |2THY
B4 | 16 | m 227 | 167.4 | 36.5 | 50.5 | 46.2 | 9.3 | 0.33
@3 | 52 | 220 | 160.8 | 40.5 | 56.1 | 510 | 8.2 | 0.34
@2 | 18 | 5 % 226 | 166.6 | 38.2 | 40.1 | 446 | 99 | 031 [2THRY
Ja-1 33 | 7 Y 224 | 167.2 | 37.8 | 524 | 48.1 | 9.0 | 0.3¢ [2THY
J@-1 34 | 12 F 228 | 169.2 | 37.0 | 53.9 | 495 | 8.9 | 0.35 [2THY
@2 | 14 | 1 Y 216 | 168.9 | 36.9 | 46.7 | 423 | 10.3 | 0.32 |2THY
@3 | 24 | 1 % 216 | 168.9 | 36.9 | 46.7 | 423 | 10.3 | 0.32 [2THY
a4 | 38 | 8 = 222 | 1671 | 45.1 | 66.9 | 61.4 | 9.0 | 0.37
9.5877| 0.328
6 | 10 P 226 | 168.5 | 371 | 47.9 | 436 | 9.9 | 0.31
13| ¢ _ 216 | 16.2 | 37.0 | 46.2 | 41.4 | 11.5 | 0.31 [2THY
% | e P 230 | 168.5 | 37.5 | 56.9 | 52.7 | 7.8 | 0.36
39 | n 3 208 | 170.0 | 421 | 60.9 | 565 | 7.8 | 0.38 |2THY
0 | ¢ 216 | 166.2 | 37.0 | 46.2 | 41.4 | 115 | 0.31 [2THY
56 | f 231 | 169.3 | 37.2 | 56.6 | 51.7 | 0.4 | 0.36
5 | a 220 | 168.7 | 36.9 | 4.0 | 428 | 9.8 | 0.31
7 | 4 2 220 | 166.6 | 38.2 | 47.6 | 43.3 | 10.5 | 0.31 [2THY
17 |7 = 224 | 167.2 | 37.8 | 524 | 4861 | 9.0 | 0.3 [2THY
32 | 7 _ 224 | 167.6 | 37.9 | 50.7 | 46.3 | 9.4 | 0.33
9 | 6 P 228 | 1671 | 37.7 | 48.6 | 444 | 9.5 | 0.31 [2THRY
12 | b P 231 | 1681 | 36.8 | 49.1 | 444 | 106 | 0.31 |2THY
19 | b = 231 | 1681 | 36.8 | 49.1 | 444 | 10.6 | 0.31 [2THY
2 | 13 = 225 | 168.9 | 37.3 | 48.8 | 446 | 9.3 | 0.31 [2THY
23 | 13 = 225 | 168.9 | 37.3 | 48.8 | 446 | 9.3 | 0.31
2% | ¢ 2 228 | 167.7 | 37.9 | 50.6 | 46.0 | 10.1 | 0.32 [2THY
28 P 6 |168.2 | 375 | 406 | 454 | 95 | 032
2 I 26 [ 1600 |72 [502 | 453 |09 | 032 |oTmY
35 P 8 |169.2 | 370 | 530 | 495 | 8.9 | 0.35
40 = 8 |170.0 | 421 | 609 | 565 | 7.8 | 0.38
4 % 4 |17 | 381 | 608 | 567 | 7.2 | 0.39
2 8 | 170.7 | 307 | 4690 | 423 | 110 | 0.20 |2TmY. /%
3 8 | 1707 | 30.7 | 469 | 428 | 11.0 | 029
16 2 | 1558 | 6.6 | 461 | 421 | 9.7 | 0.3 |2THmY
47 2 | 1558 | 6.6 | 461 | 421 | 0.7 | 0.32
48 7 670 | 369 | 488 | 452 | 81 | 0.32 |/ %
54 3 | 1695 | 372 | 567 | 51.8 | 9.5 | 0.35 |2THY
58 1 |e06 | 377 | 617 | 559 | 102 | 0.38 |2TmY. /%
59 0 1672 | 6.8 | 565 | 544 | 7.6 | 0.3
60 6 | 1652 | 375 | 588 | 549 | 7.1 | 030
61 1 |66 | 375 | 628 | 58.0 | 81 | 0.40
1!,_’;1,‘”2'.!*'.
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B - NSV iR qEEan BHERKe | BRASKE £
M ([ NRILEE NO. [f&E%E (RA1ER) T W L Bl ® % HE -5
HEF | AD-4 1| 4 2 22.8 | 166.6 | 38.0 | 68.0 | 626 | 86 | 0.43
AD-3 8 L0 | 171.2 38.0 75.1 68.1 10.2 0.48 [2THRY12/IANEZ
AD-2 | 15 0 | 1685 | 376 | 785 | 122 | 88 | 052
AD-1 4 7 [160.2 [ 380 [ 722 |e64 | 88 | 045
A2-4 3 2 | 1665 | 388 | 735 | 677 | 86 | 0.45
A2-3 | 11 8 | 1712 | 362 | 762 |67 | 9.2 | 049 [2TERY
A2-2 | 26 5 | 168.1 | 37.8 | 66.3 | 60.8 | 9.0 | 0.47
A2-1 7 0 | 1679 | 30.0 | 745 |6s4 | 89 | 047
AB-4 | 12 8 | 1712 [ 362 | 762 | 607 | 9.2 | 049
A3-3 | 13 5 | 1668 | 37.9 | 739 | 679 | 87 | 0.50
AB-2 | 16 7 [167.4 [ 373 |82 [ 748 | 85 | o053
A3-1 | 25 4 | 1670 | 383 | 703 |645 | 89 | 0.45
Aa-4 | 32 4 | 1672 [ 370 |80 | 738 | 85 | 053
A&-3 | 28 11680 | 248 | 401 [aas | 0.7 | 0a0 [2TERVY
AB-2 9 | s & 220 [171.2 [ 380 | 751 | 681 | 10.2 | 048
A@-1 | 33 | 10 2 232 | 166.5 | 38.8 | 735 | 67.7 | 8.6 | 045
9.038 | 0.480
J-4 | 20 | 6 222 | 1380 | 148 | 214 | 191 | 11.9 | 0.42 [2TEY
J-3 | 18 | 5 - 223 | 9.7 | 19.4 | 19.3 | 17.5 | 10.1 | 0.42 [2TEY
JD-2 6 | 10 & 232 | 167.7 | 37.6 | 740 | 680 | 88 | 0.46
Ja-1 | 10 | 2 222 | 166.6 | 38.4 | 72.9 | 67.8 | 7.4 | 0.48
@4 | 25 | 8 2 7 | 1667 | 388 | 745 | 683 | 9.0 | 047 |gm
@3 | 21 | 6 2 [ 1380 [ 148 [ 214 [101 [ 110 | 04
@2 | 2 | 4 1 | 1680 | 248 | 491 |4as | 07 | 040
J2-1 27 9|  m  |aa|weo |40 |89 |55 [ 85 | 04
34 | 14 | 5 7 | 1678 [ 380 | 752 602 | 87 | 050
@3 | 19 | 5 3| 967 [ 194 193 [ 175 [101 | 04
J3-2 2 | 7 6 | 1680 | 37.4 | 695 | 639 | 86 | 045 |12/7AnEx
@1 | 30 | 7 0 1672 [ 382 | 71.0 | 654 | 86 | 049
J@-4 5 | 7 = 8 | 1679 | 30.4 | 757 | 606 | 89 | 0.46
@3 | 17 | s & 220 | 171.2 | 380 | 5.1 | 681 | 10.2 | 0.48 [2TEY
@2 | 2 | 3 2 223 | 168.1 | 38.4 | 69.2 | 637 | 87 | 0.44
a1 | 31 | 12 _ 228 | 1666 | 37.5 | 76.1 | 700 | 88 | 049
9.368 | 0.461
17 | 3 % 221 | 169.1 | 385 | 639 | 585 | 9.1 | 0.41
3 | 2 % 20.7 | 170.8 | 25.8 | 544 | 49.4 | 10.2 | 0.54 [2TEY
23 | 10 * 226 | 168.4 | 37.4 | 69.7 | 63.6 | 9.6 | 0.45 [|2THEY
24 10 1 22.6 168. 4 37.4 69.7 63.6 9.6 0.45
U | 2 % 207 | 1708 | 25.8 | 544 | 494 | 10.2 | 054
15 & 218 | 369 | 3712 [ 688 | 631 | 89 | 211
RAILEE AD-4 | AQ-4 | AG-4 | A@-4
s « AD-3 | A2-3 | A®-3 | A@-3
AD-2 | A2-2 | AG-2 | A@-2
AD-1 | A2-1 | AG-1 | AG-1
NRVERE JO-4 | J@-4 | JB-4 | J@-4
JD-3 | 23 | U3 | Jar-3
BiRF « -2 | J2-2 | Ja-2 | va2
JD-1 | J2-1 | Je-t | Ja-
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% FHITY TR <ol wnERLe | ERESKE | WE
EoE IR ILEE NO. |f&%E GGRATER) T W L il 3 % hE | AEEE #%
HEF | AD-4 5 | 3 & 200 | 167.2 | 31.1 | 492 | 445 | 105 | 0.43 | 105 2TEY
AD-3 3 c % 221 | 1718 | 378 | 600 | 543 | 104 | 0.3 | 10.4
AD-2 8 4 & 225 | 1686 | 417 | 813 | 7137 | 103 | 041 | 103 2TEY
AD-1 12 | o [ 032 (1692 [ 3715 |68 |06 | 102 | 041 | 102
A2-4 0 | k 5 226 | 9.0 | 380 | 350 | 3.7 | 103 | 041 | 103 2TERY
A2-3 6 b & 225 | 169.0 | 3.3 | 632 | 571 | 106 | 0.40 | 10.6 2TERY
A2-2 7 b & 225 | 169.0 | 3.3 | 632 | 571 | 10.6 | 0.40 | 10.6
A2-1 21 7 ® 227 | 1705 | 31.9 | 740 | 6.9 | 106 | 0.46 | 10.6
iR AB-4 8 | a & 222 | 171.0 | 40.7 | 1048 | 958 | 94 | 0.62 | 9.4 &
A3-3 2% | 7 221 | 1670 | 7.3 | 13.2 | 66.3 | 104 | 0.48 | 10.4 2TERY
A3-2 27 | 7 221 | 1670 | 373 | 132 | 663 | 104 | 048 | 10.4
A1 31| 3 225 | 1663 | 380 | 855 | 77.6 | 103 | 0.5 | 103
A4 % | 3 P 200 | 1672 | 311 | 402 | 445 | 105 | 043 | 105
AG-3 1 k " 226 | 9.0 | 380 | 350 | 3.7 | 103 | 041 | 103
AG@-2 3 | h & 228 | 1696 | 385 | 71.4 | 650 | 98 | 0.44 | o8 ]
A@-1 32 ] _ 226 | 160.5 | 36.9 | 882 | 7.6 | 10.8 | 0.56 | 10.8
10.347 | 0.454
JD-4 2 d ® 224 | 1689 | 3.6 | 575 | 51.8 | 109 | 0.3 | 10.9
JD-3 29 | ¢ _ 206 | 169.1 | 3.0 | 722 | 652 | 108 | 048 | 108
JD-2 37 | f * 229 | 1692 | 385 | 907 | %2 | 106 | 061 | 106 &
JD-1 36 | e & 222 | 1707 | 407 | 944 | 860 | 98 | 0.5 | o8 &
J2-4 23 | 2 218 | 1668 | 386 | 708 | 642 | 103 | 0.46 | 103
J2-3 20 | 3 229 | 1683 | 380 | 730 | 661 | 104 | 0.45 | 10.4
J2-2 18 | 2 & 225 | 1682 | 3.1 | 723 | 662 | 92 | 045 | 9.2 &
921 % | m 221 | 1708 | 3.2 | 135 | 66.4 | 10.7 | 0.47 | 10.7
JB-4 0 | 3 225 | 166.3 | 38.0 | 855 | 77.6 | 103 | 0.5 | 10.3 2THRY
433 5 7 & 216 | 167.3 | 8.1 | 59.6 | 540 | 107 | 0.3 | 10.7
1B-2 4 | 10 & 23.0 | 1686 | 3.1 | 655 | 50.4 | 103 | 0.3 | 10.3
a1 3B | 3 % 3 | 1683 | 372 | 835 | 763 | 94 | 05 | 904 &
J@-4 2 | 2 8 | 1668 | 386 | 708 | 642 | 103 | 046 | 103 2TEY
J@-3 1 2 6 | 1684 | 376 | 543 | 491 | 107 | 0.3 | 107
J@-2 24 | 5 | 1689 | 369 | 729 | 6.7 | 1.0 | 0.47 | 110 &
J@-1 9 4 " 5 | 1686 | 417 | 81.3 | 737 | 103 | 041 | 103
10.348 | 0.463
7 b & 225 | 169.0 | 37.3 | 632 | 571 | 106 | 0.40 | 10.6
1w | 7 % 234 | 9.4 | 476 | 506 | 459 | 102 | 041 | 102
17 | s - 223 | 1668 | 380 | 666 | 622 | 103 | 044 | 103
19 | 6 # 226 | 1671 | 381 | 715 | 647 | 105 | 0.45 | 105
28 | 3 " 2.4 | 1688 | 403 | 190 | 129 | 96 | 048 | 96 &
33 | % 2.8 | 167.5 | 406 | 68.6 | 621 | 105 | 0.42 | 10.5 R
13 |7 % 23.4 | 09.4 | 416 | 506 | 459 | 102 | 041 | 10.2 2THRY
K LERE AD-4 | A@-4 | A4 | A@-4
- « AD-3 | A@-3 | A®-3 | A®-3
AD-2 | A2-2 | A3-2 | A@-2
AD-1 | A2-1 | AB-1 | A@-1
SRLERE JD-4 | J2-4 | JBr-4 | Jar-a
o I3 | J@-3 | 433 | va-3
HBRIFA « W02 | v22 | Ja2 | va2
JD-1 | J@-1 | 4Bt | var
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8. If you have a place, do you want such a wooden hut / cottage to be built?

@ Yes very much
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@ Notatall

9. If you complete and sell this hut / cottage locally, how much would be the price in USD?
(Electric wiring works and water works are not included )

@ Lessthan 5,000 US $
@ Around 10,000 US §
@ Around 20,000 US %
@ More than 25,000 US $
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JRTS A BT A1 10 X 6 156 B

SR Tkttt

HERINB/T 13942.2-2009 KT ATERE 35 2 50 JoAAT ALK EFAM IO 35

R 1 AREAMEhRE SR

Faadih, GRS AL 2022 E 1 A 22 BERCTRIGEE R,

GAFSGS002 |

GAFSGS003

GAFSGS5004

GAFSG5005

GAF5GS006

GAFSGS007

GAFSGS008

GAFSGS009

GAFSGS010

GAF5GS5011

GAFSGS012

GAF5GS5013

GAFSG5014

GAFSGS015

GAF5G5016

GAFSGS5017

GAFSGS018
GAFSGS019

GAFSG5020

sz

HiEh | R | His ABER | GileEbh | B E
10 10 GAFSGS021 | 10 10
10 10 GAFSGS022 | 10 10
10 10 GAFSGS023 10 10
10 10 GAFSGS024 10 10
10 10 GAFSGS025 10 10
10 10 GAFSGS026 10 10
10 10 GAFSGS027 10 10
10 10 GAFSGS028 10 10
10 10 GAFSGS029 10 10
10 10 GAFSGS030 10 10
¥R
10 10 GAFSGS031 10 10
10 10 GAFSGS032 10 10
10 10 GAFSGS033 10 10
10 10 GAFSGS034 10 10
10 10 GAFSGS035 10 10
10 10 GAFSGS036 10 10
10 10 GAFSGS037 10 10
10 10 GAFSGS038 10 10
10 10 GAFSGS039 10 10
10 10 GAFSGS040 10 10

B 1 AHL, ST A SN, SRR T .
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Client HA A A T ER &4t
el Egil
Test Category ZREEW

*Hﬁfﬁ'%ﬁﬁqﬂfu*ﬁ 5*»%1 nnlﬁﬁﬁﬁﬁﬁgﬁﬂﬂﬁ%u

Wood Value promotion and sustainable Devetnpment E{:ntf:l':testmg Lab for Timber & wood products

B K A M5k BN R R R R R WD

National Center of Performance Quality Inspection and Detection for Timber & Wood Products
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M (pDate of Delivery/Sampling) 2021468 B 10 0 | fhdEHLR (Place)
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EEHE % (Instruments) SR, SEREAERKRHE. BIRLESS

B HM (Test date) 2021 8 A 10 H~20214F 11 A8 H

Hrfigsie (Conclusion):
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M sy =
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A0 SN

AR PU AR MR LR . LR E o
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i (Verifier): ﬁg g (K% I 38) it
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&

s AFEREE 2021 £9 H 30 HigER.
Krich bl AEECINE M K LRI A 8 17 SR U ST E 224 1115 010-59771857
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LR AN T, Eiir i R lE R /s iR RS, TR FE& RN A e
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® =. LW
Lo Posriedt
~ 2. i
5| 20 BEMLIE. X ERERE G TR,
E 2.2 3. BUEERAMEARESEMRERE L, EREREERIZH:
T | o3 . BRI EHRETNELAAR, TR,
2.4 MEEREGE. R GRS AT E R S R R R
g, 5%
¥l REHKRE (BREALE 2 RRBFKRE CRAEHN)
T B FREHKE (%) HH JR R (%)
MR (DERR) 47 MR (B8 46
ke 7 g 7
LLFEA.
= 7
'g; LLF#H.
&

M KFERE 2021469 8 30 QEER.
B GHhl: dERtT A X U EF IR R 17 SR E U S 224 HiF: 010-39771857
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FEf B TR
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BT

Client HA#HAG Ttk ait
LU 2R
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*ﬁ%%ﬁﬁ*uxﬁ5¢ﬁ@ﬁﬁﬁgm%Wﬁ¢@

Wood Value promotion and sustalnab]e Deveiaﬁ'ﬂgni Cententesting Lab for Timber & wood products

B XA S A 6 R ERR RO

National Center of Performance Qua[it.yxlnspecrtﬁ;aml Detection for Timber & Wood Products
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Test Report

S (No.of Report): 2021-MC-052 1T $E2700 (Page 1 of2)

A (Name of Sample) HEFEA-DT HA SRR R sk A
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&t (Remark):
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Test Report
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BB ER BEA-DT HA | fEEH
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HimE Hriess R IRAEER 5 AR g% i
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National Center of Performance Quality Sﬁ;ﬁei:.visi_uh and Inspection for Timber & Wood Products
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Test Report

{RE %S (No. of Report): 2021-MC-054

H 18 JE2 T (Page | of 2)
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k@4 ( Reference documents)

GB/T 1931-2009. GB/T 31747-2015. GB/T 1932-2009. GB/T
14018-2009 . GB/T 1935-2009. GB/T 1936.1-2009 . GB/T
1936.2-2009. GB/T 1939-2009. GB/T 1941-2009

FHEEFHE (Instruments)

mLER A RE AR, RARRATRE. A FRTFE

% E M (Test date)

202158 HI0EH~9 A28 H

45 (Conclusion ):
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TR ER.
Al & (U R SR (L AR
=

#&7E (Remark):
.

.

il (Compiler): éb-l:zk,
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&
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Test Report
MERE (No. of Report): 2021-MC-054 W2 32T (Page20f2)
manifﬁfnpte} ﬁ?}fﬁ%’;ﬁi iﬁ?ﬁ) AR B HRNE
bt R Uil ik R0 FRAESER H 5 AR & i
BE (%) 5 4~8 T
Tl EKE (%) 4.9 <7.0 GB/T 31747-2015 &
FHRME" (%) 4.4 <7.0 ey
S 750 - o
B4 (Nfmm) ] 720 o s i
2" wE | 590 L
g #
g g | REUGLERE (MPa) 49.5 -
g £ NEEE (MPa) 87.9 = i =
WEHREBR (MPa) 9410 — s
F4 14 7.2 e
MEHUERAE (MPa)
&m 6.7 e 2z
¥ (] 4970 - iz o
BERE (ND 540 | 2460 S
i 2190 s

#iE (Remark):

YR A SR B R M E R R IR TR R,

LIFEH

E: RERB 20204E 01 B 01 BES M.
Wl ol AETRATEAM X S ST R R 17 SR U B 224 BiE. 010-50771857
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Flo. Uy Fya v 7 BEO BARO 2 OBURIT 90 A E 120 AHO/NPRFURT
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v 7 DTV, EIRE L TUIRBEFRARDTFEN D22 TH Y | A% 5 JiA
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EXECUTIVE SUMMARY

JAS graded Japanese Sugi Timber (Cryptomeria japonica) were tested in accordance with
North American testing standards to obtain their grade characteristics and structural
properties. The specimens were sampled by the client and there were three size groups:
140x140, 190x190, and 190x235 (nominal width x nominal depth in mm). All the
specimens had the same length of 3.95 m. All the testing and physical measurements on
the full size timber were conducted on specimens in the as-received condition.

The static bending test was conducted in accordance with the third-point loading method
of ASTM D198-21a. The span/depth ratio was 18:1 for 140x140 and 190x190, and 15.6:1
for 190x235. The Maximum Strength Reduction Characteristic was measured before
testing and the Failure Characteristic was measured after testing. The load and deflection
of the member were recorded to calculate the Modulus of Elasticity (MOE) and Modulus
of Rupture (MOR). Moisture blocks and small clear specimens were cut from the tested
specimens. The small clear tests were conducted in accordance with ASTM D143-21 after
the specimens reached equilibrium at 20°C and 65% relative humidity.

The average moisture content for 140x140 and 190x235 was between 11-14%. The
average moisture content for 190x190 was 18.9%. And out of the 120 specimens in
190x190, 35 had a moisture content above 20%. The comparison of the density
measurements at production and the density measurements at testing showed that there was
little moisture change from production to testing, and the high moisture content already
existed at production.

The MOE and MOR obtained from static bending test were adjusted to 15% moisture
content. The MOR of 190x235 was also adjusted to 18:1 span/depth ratio based on Weibull
stress volume theory. After adjustments, the average MOEgpp Was in the range of 7.23-8.48
GPa, and the non-parametric 5" percentile MOEap, was in the range of 5.32-6.10 GPa. The
average MOR was 30.4-38.1 MPa, while the non-parametric 5" percentile MOR was 20.6-
27.3 MPa. For both MOE and MOR, the 190x235 group was significantly lower than the
other two groups.

In the small clear tests, the average shear strength parallel to grain was 5.65 MPa with a
coefficient of variation of 16%.The average compressive strength at the proportional limit
was 2.94 MPa and the average compressive strength at 2.5 mm deformation was 5.09 MPa.

Reported by: Reviewed by:

- - ___,__.,.d-""f
Chao (Tom) Zhang George Lee Frank C.F. Lam, Ph.D., P. Eng.
Research Engineer Wood Engineering Scientist  Professor
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1 INTRODUCTION

Three size groups of JAS graded Japanese Sugi Timber (Cryptomeria japonica) were tested
in accordance with North American testing standards to obtain their grade characteristics
and structural properties. The tests included static bending test, small clear bending test,
small clear shear parallel to grain test, and small clear compression perpendicular to grain
test.

2 MATERIAL AND METHODS

The specimens were sampled by the client and there were three size groups as shown in
Table 1: 140x140, 190x190, and 190x235. All the specimens had the same length of 3.95
m. The client also labelled each specimen with a unique number in each size group, and
this number was used in the following measurements and analysis. All the testing and
physical measurements on the full size timber were conducted on the specimens in the as-
received condition.

Before the static bending test, the following information was collected:

1. Record the specimen number marked at the end of each specimen;

2. Measure the number of growth rings along a 76 mm (3 in) line according to
Para.350c of Standard Grading Rules for Canadian Lumber (NLGA, 2017);

3. Measure the width and depth of every specimen at three locations along its length
(center and two ends) to the nearest 0.01 mm; measure its length to the nearest 10
mm;

4. ldentify and record the Maximum Strength Reduction Characteristic (MSRC) of
each specimen; the coding followed the coding system shown in Appendix A; a
photo of MSRC was taken for each piece;

5. Measure the acoustic speed in the timber using HITMAN HM200, as an non-
destructive estimate of the Modulus of Elasticity (see Appendix B for details);

6. Measure the overall weight of each piece (in kg).

Table 1 Test parameters for the static bending test of timber

Nominal width (mm) 140 190 190
Nominal depth (mm) 140 190 235
Code in the report 140x140 190x190 190%235
Number of specimens 120 120 120
Total length (m) 3.95 3.95 3.95
Test span (mm) 2520 3420 3666
Span/depth ratio 18:1 18:1 15.6:1
Loading rate (mm/min) 10 15 12
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The static bending test was conducted on the MTS Flextest GT Structure Test System in
accordance with the third-point loading method of ASTM D198-21a. The test setup is
shown in Figure 1. The load was applied equally on two points located at one third of the
span from the reactions. The deflection of the midspan relative to the supports on the
neutral axis was measured to calculate the apparent Modulus of Elasticity (MOEgyp); the
deflection of the midspan relative to the loading points on the neutral axis was measured
to calculate the shear-free Modulus of Elasticity (MOEsf). The time, load, transducer
readings, and loading head displacement were recorded by a data acquisition system with
a sampling rate of 4 Hz. The loading rate was set to be 10-15 mm/min for different size
groups, so that the majority of specimens failed within 4-10 min of testing. The specimen
was loaded until the load dropped below 70% of the peak. Once the bending test was
completed, the failure was identified and recorded according to the coding system shown
in Appendix A. A photo of the failure section was also taken.

Figure 1 Static bending test setup

The apparent Modulus of Elasticity MOEgp, was calculated as:

23P13

MOE = —
abv  108bd3A

(1)

where
P: increment of applied load below proportional limit (kN);
I: span of beam (mm);
A: increment of deflection measured at midspan over distance | (mm);
b: width of beam (mm);
d: depth of beam (mm)
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The shear-free Modulus of Elasticity MOE;ss was calculated as:

P13
36bd3Ay,

MOE; = )

where
Aip: increment of deflection measured at midspan over the shear free span (mm)

The Modulus of Rupture (MOR) was calculated as:

f— Pmaxl
MOR = "naxt ©

where
Pmax: maximum load borne by the bending member (kN)

A section of 300 mm (12 in) was cut off at the end of each specimen within 24 hours after
testing. Then a moisture block (50 mm thick) free of defects was cut from the section. The
weight and dimensions of the moisture block were recorded right away. The moisture
blocks were oven-dried to determine the moisture content and specific gravity. The
moisture content was measured in accordance with Method A of ASTM D4442 — 20, and
specific gravity in accordance with Method A of ASTM D2395 - 17. The density at testing,
specific gravity based on oven dried volume, and moisture content were calculated by
Equations (4) to (6).

m

pe =k 7: (4)
m

SO - k2 700 (5)

MC = w (6)
mo

where

pt = density at testing, kg/m?,

So = oven-dry specific gravity,

mt = mass of specimen at testing, g,

Vi = volume of specimen at testing, mm?®,

Mo = oven-dry mass of the specimen, g,

Vo = oven-dry volume of the specimen, mm®,

ki = 10°, constant to covert g/mm?3 to kg/m?,

k2 = 10 mm?®/g when mass is in g and volume is in mm?, and
MC = moisture content.
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For every third piece, a section of 1.0 m (40 in) in length was cut and then machined to
defect free pieces with a cross section of 50 mm x 50 mm (2 in x 2 in). If the third piece
contained too many defects the next piece was selected if possible. They were cut into
small clear specimens and then conditioned in a constant climate room (20°C, 65% relative
humidity). After the moisture content reached equilibrium, small clear tests were conducted
in accordance with ASTM D143-21: Section 8 on static bending, Section 12 on
compression perpendicular to grain, and Section 14 on shear parallel to grain. The
specimens were inspected before testing to exclude any specimen with drying checks or
other defects. The tests were conducted on MTS 810 Testing System, as shown in Figure
2.

a) shear parallel to grain; b) compression perpendicular to grain; c) static bending

Figure 2 Small clear test setup
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The static bending test was center-point loading with a loading speed of 2.5 mm/min and
a test span of 711 mm (28 in). The nominal specimen size was 50 mm x 50 mm x 760 mm
(2 in x 2 in x 30 in). The actual width and depth of each specimen were measured before
testing. The deflection of the center relative to the supports on the neutral axis was
measured by a transducer. The compression perpendicular to grain test had a nominal
specimen size of 50 mm x 50 mm x 150 mm (2 in x 2 in x 6 in). The actual width, depth,
length, and weight were measured before testing. The loading speed was 0.305 mm/min
(0.012 in/min). The loading was applied until the deformation measured by the transducer
exceeded 2.5 mm (0.1 in). The compressive strength was calculated by the load at 2.5 mm
(0.1 in) deformation and at the proportional limit. For static bending and compressive tests,
a moisture block of 40 mm (1.5 in) was cut from the tested specimens to determine the
moisture content and specific gravity in accordance with ATSM D4442-20 and ASTM
D2395-17. The shear parallel to grain test had a specimen size of 50 mm x 50 mm x 63
mm (2 in x 2 in x 2.5 in) with a shear surface of 50 mm x 50 mm (2 in x 2 in). The loading
speed was 0.6 mm/min (0.025 in/min). The width and depth of the shear surface as well as
the weight of each specimen were measured before testing. One part of tested specimen
was oven dried to measure the moisture content in accordance with ATSM D4442-20.

3 RESULTS AND DISCUSSIONS

3.1 Moisture content and specific gravity

The moisture content and specific gravity results are shown in Tables 2 and 4. The specific
gravity was based on oven dried weight and oven dried volume. The number of specimens
in different moisture content ranges are shown in Table 3. The average moisture content
for 140x140 was 11.7%, and one third of the specimens had a moisture content below 10%.
The average moisture content for 190x190 was 18.9%, and almost half of the specimens
had a moisture content above 15%, while about a third of the specimens had a moisture
content above 20%. The average moisture content 190x235 was 13.4% and the majority
was within 10-15%. The average density at testing for 190x190 was much higher than the
other two groups: 410 kg/m?® compared to 387 kg/m? and 370 kg/m®. The average specific
gravity also showed a similar trend, but the difference between the size groups was smaller.

Table 2 Moisture content results

MC 140%140 190%190 190x%235
Average 11.7% 18.9% 13.4%
Stdev 4.2% 11.1% 2.4%
Cv 36% 59% 18%
Max 40.6% 72.4% 27.4%
Min 8.0% 8.2% 9.0%
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Table 3 Number of specimens in different MC ranges

MC 140x140 190x190 190x235
<10% 43 7 2
(10%, 15%) 69 59 93
(15%, 20%) 4 19 21
>20% 4 35 2
/ / / /

Table 4 Specific gravity (oven dried) and density at testing

Specific gravity Density p; (kg/m?)
140x140 190x190 190x235 140x140 190x190 190x235
Average 0.354 0.360 0.337 387 410 370
Stdev 0.030 0.031 0.033 32 50 37
CcVv 8.5% 8.5% 9.7% 8.3% 12.2% 10.0%
Max 0.439 0.432 0.443 479 539 482
Min 0.296 0.284 0.278 320 321 303

In order to check whether there was any significant change of moisture content during the
period from production to testing, the overall density measured at production (based on the
overall weight provided by the client and nominal size) and the overall density measured
at testing (based on measured weight and size) are compared in Figure 3.

Comparison of overall density at production and at testing
700

600 -

500 o ¥

400 -

300 A

Overall density at production (kg/m3)

©140X140 ©190X190 ©0190X235

200

200 300 400 500 600 700
Overall density at testing (kg/m?3)

Figure 3 Overall density at production and at testing
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It indicates that the moisture content change was not significant with the exception of a
few specimens. The >500 kg/m® range was dominated by 190x190 specimens, and this
phenomenon was found in both density at production and density at testing. The overall
density at production is also plotted against specific gravity (dried weight and dried
volume) in Figure 4. At the same range of specific gravity, at least a third of the 190x190
specimens were above the general trend found in the other two groups, showing that the
high density in 190x190 was not due to denser fibers but due to moisture in the wood. The
high moisture content of certain specimens already existed at production.

Relationship between overall density and specific gravity
700

600 A

500 -

400 -

300 A

Overall density at production (kg/m3)

©140X140 190X190 ©0190X235

200 T T T T T
0.20 0.25 0.30 0.35 0.40 0.45 0.50

Specific Gravity
Figure 4 Overall density at production and specific gravity
3.2  Static bending test

The summary statistics for apparent MOE (MOEgy), shear-free MOE (MOEsf), and
Modulus of Rupture (MOR) are shown in Tables 5-7. Under testing condition, the average
MOE.pp was in the range of 7.41-8.52 GPa, and the difference between MOEap, and MOE:st
was within 2%. The average MOR was in the range of 32.0-38.0 MPa. The strength and
stiffness of the 190x235 specimens were at least 10% lower on average when compared to
the other two groups. The Coefficient of Variation (CV) was between 15% and 21%. The
the results of non-destructive estimates of MOE can be found in Appendix B.
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Table 5 Apparent MOE results

As tested (GPa)

Adjusted to 15% MC (GPa)

140x140 190x%190 190%235

140x140 190x190 190%235

Average 8.52 8.31 7.41 8.12 8.48 7.23
Stdev 1.26 1.40 1.31 1.24 1.49 1.32
CVv 15% 17% 18% 15% 18% 18%
Max 12.41 11.23 11.81 11.80 12.42 11.10
Min 5.70 4.55 4.79 5.46 4.55 477
5 pCT* 6.32 5.98 5.45 6.10 5.76 5.32

*: non-parametric 5™ percentile

Table 6 Shear-free MOE results

As tested (GPa)

Adjusted to 15% MC (GPa)

140x140 140x140 140x140

140x140 190x190 190x235

Average 8.56 8.56 8.56 8.15 8.33 7.33
Stdev 1.28 1.28 1.28 1.24 151 1.55
Cv 15% 15% 15% 15% 18% 21%
Max 12.47 12.47 12.47 11.77 12.59 11.76
Min 5.61 5.61 5.61 5.31 4.57 3.21
50 pCT* 6.65 6.65 6.65 6.18 5.54 5.06

*: non-parametric 5™ percentile

Table 7 MOR results

As tested (GPa)

Adjusted to 15% MC (GPa)

140x140 190x190 190%235

140x140 190x190 190%235

Average 38.0 36.7 32.0 35.8 38.1 31.2
Stdev 8.1 7.1 6.0 7.8 7.7 5.7
Cv 21% 19% 19% 22% 20% 18%
Max 59.8 65.0 56.6 64.8 74.0 51.0
Min 22.1 25.5 171 21.7 254 17.0
50 pCT™ 25.9 27.7 214 24.9 27.3 21.2

*: non-parametric 5™ percentile

The MOE and MOR were adjusted to 15% moisture content in accordance with Al of
ASTM D1990-19. For specimens with MC>23%, the adjustment factor was the same as
the case when MC=23%); for specimens with MC<10%, the adjustment factor was the same
as the case when MC=10%. The adjustment was applied on every test specimen, and the
results after MC adjustment are shown in Tables 5-7. For 140x140, the average MOE and
MOR decreased by about 5% compared to the unadjusted values, while the decrease was
less than 3% for 190x235. The MC adjustment led to 2-4% increase of MOE and MOR on

average for 190x190.
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The span/depth ratio for 190x235 specimens was 15.6:1 due to the limit of specimen
length. This ratio was smaller than the span/depth ratio of 18:1 used for the other two cells.
For comparison, the MOR of 190x235specimens obtained under 15:6:1 span/depth ratio
was converted to MOR under 18:1 span/depth ratio according to Weibull stress volume
method.

The total probability of failure of a beam follows:
~ k
Pf =1-—exp [_f (M) dvl
xy,ZEV m
(7)

6(x,y,z) was the stress distribution. Constant k was the shape parameter and m was the
scale parameter of Weibull distribution. Assuming the total probability of failure in the two
loading configurations was the same,

Pr1 = Py, (8)
Then
f (&1(x’ylz))k dV — j (5’2(x,y,Z)>k dV
xXy,ZeEV m X, yY,ZEV m

(9)

Based on the moment diagram and stress distribution, the relationship between MOR under
15.6:1 span/depth ratio and MOR under 18:1 span/depth ratio was

Omax18 — (2) 1/k

- (10)

Omax15.6

The detail of developing the conversion factor can be found in Appendix C.

Under Weibull distribution, the MOR data of 190x235 had a shape parameter k of 5.30.
The ratios of MOR18:1/MOR156:1 Was 0.97. This factor was applied to the MOR of every
specimen in 190x235 (after MC adjustment), and the results are shown in Table 8. As the
conversion factor indicated, the MOR was reduced by 3% when adjusted to 18:1
span/depth ratio.

Table 8 MOR of 191x235 adjusted to 18:1 span/depth ratio

Span/depth ratio Tested 15.6:1 18:1
Average 31.2 30.4
Stdev 5.7 5.6
CcVv 18% 18%
Max 51.0 49.6
Min 17.0 16.6
5t PCT™ 21.2 20.6

*: non-parametric 5 percentile
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Comparison of apparent MOE between test groups

1.0 ﬁ dDOOf,.U .‘ °°
’.
&
&
0.8
2
S 06 -
Qo
o
o
(]
=
T 04
=
IS
]
O
0.2 -
©140X140 ©190X190 © 190X235
0.0 - : . ; ;
4 6 8 10 12 14
Apparent MOE (GPa)
Figure 5 Apparent MOE results after MC adjustments
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Figure 6 MOR results after MC and span/depth ratio adjustments
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The MOE and MOR results after the above adjustments are shown in Figures 5-6. The
average MOE of 190x235 was 10-15% lower compared to the other two groups. Similar
trend was found in the non-parametric 5" percentile MOE. The difference of MOE between
140x140 and 190x190 was about 5% on average. For MOR, the 190%235 group remained
to be the lowest amongst the three. The average MOR of 190x235 was at 85% of the
average of 140x140, and 80% of the average of 190x190. The difference of the non-
parametric 5" percentile MOR was even greater.

3.3  Small clear test

The small clear tests have not been completed at the time of reporting, therefore only the
results obtained so far are presented here. The results for the shear parallel to grain and
compression perpendicular to grain tests are shown in Table 9 (not including the MC and
specific gravity results for compression test). There were 114 specimens tested for shear
parallel to grain and 106 specimens tested for compression perpendicular to grain. The
average shear strength parallel to grain was 5.65 MPa with a CV of 16%. The compressive
strength perpendicular to grain was calculated based on two loads: one at the proportional
limit and one at 2.5 mm deformation. The average compressive strength at the proportional
limit was 2.94 MPa and the average compressive strength at 2.5 mm deformation was 5.09
MPa. The CV of the compressive strength was between 25-31%.

Table 9 Small clear test results (not complete)

Type of Shear parallel to grain Compression perpendicular to grain
test Shea(llrvfltjrae)ngth MC AL 25 mm At pr(I)ipr);)irttlonal
Average 5.65 12% 5.09 2.94
Stdev 0.88 1% 1.29 0.90
Cv 16% 10% 25% 31%
Max 8.60 15% 8.05 5.76
Min 3.37 9% 2.79 1.13
N 114 114 106 106

4 CONCLUSIONS

Three sizes of JAS graded Japanese Sugi Timber were tested to obtain their grade
characteristics and structural properties. There were 120 replicates for each size group. The
average moisture content for 140x140 and 190x235 was between 11-14%. The average
moisture content for 190190 was much higher, at 18.9%. And out of the 120 specimens
in 190x190, 35 had a moisture content above 20%. The comparison of the density at
production and density measured at testing showed that the high moisture content already
existed at production.
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The MOE and MOR obtained from static bending test were adjusted to 15% moisture
content in accordance with ASTM D1990-19. The MOR of 190x235 was also adjusted to
18:1 span/depth ratio based on Weibull stress volume theory. After adjustments, the
average MOEgpp was in the range of 7.23-8.48 GPa, and the average MOR was in the range
of 30.4-38.1 MPa. The non-parametric 5" percentile MOEap, and MOR were in the range
0f 5.32-6.10 GPa and 20.6-27.3 MPa, respectively. For both MOE and MOR, the 190x235
group was significantly lower than the other two groups.

In the small clear tests, the average shear strength parallel to grain was 5.65 MPa with a
CV of 16%.The average compressive strength at the proportional limit was 2.94 MPa and
the average compressive strength at 2.5 mm deformation was 5.09 MPa.
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Appendix A Defect and Failure Coding System

The following defect and failure coding system was developed based on Forintek knot and
failure code (Roy Abbott, 1993) and X1 of ASTM D4761-19 Standard Test Methods for
Mechanical Properties of Lumber and Wood-Based Structural Materials.

Table A- 1 Defect and failure descriptions

Code Defect/Cause of failure Record

24 Slope of grain (wide face) Actual slope

26 Cross grain (narrow face) Actual slope

27 Shake and checks Length

50 Longitudinal shear N/A

58 Knot See Figure A-1

60 Clear wood or small defects N/A
Class 10 Knot Class 10 Knot Class 10 Knot
Sub Class 13 Sub Class 08 Sub Class 09

SRS E T

T [TE7

A

Figure A- 1 Coding of Class 10 knots
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Appendix B Non-destructive estimate of MOE

The acoustic speed recorded by the HITMAN unit was converted to a dynamic MOE by
the following equation:

MOE, = pxV®
Where:

p is the overall density, calculated by the overall weight and dimensions measured
before the static bending test, in kg/m?;

v is the acoustic speed measured by the HITMAN unit, in km/s

The relationship between the dynamic MOE and bending MOExp, is shown in Figure B-1.
The parameters for a linear regression on each size groups are shown in Table B-1. Based
on

MOE,,, = 0.9971 x MOE,,

app

For about 50% of the specimens, the measured MOEgpp was within the £5% band of the
predicted MOExgpp; for about 83% of the specimens, the measured MOEap, was within the
+10% band of the predicted MOEapp; for over 95% of the specimens, the measured MOEapp
was within the £15% band of the predicted MOExpyp.

Table B-1 Regression parameters for bending MOEzpp and dynamic MOE

Intercept=0 140x140 190x190 190x235 All
Slope 0.9954 1.0164 0.9770 0.9971
R? 0.7794 0.8132 0.8279 0.8220
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Figure B-1 Relationship between bending MOEap, and dynamic MOE
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Figure B-2 Measured MOEap, compared to predicted MOEapp
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Appendix C Load configuration conversion for 190x235

The total probability of failure of a beam follows:
~ k
Pf =1-—exp l_f (M) dvl
x,y,ZEV m
(C-1)

6(x,y,z) was the stress distribution. Constant k was the shape parameter and m was the
scale parameter of Weibull distribution. Assuming the total probability of failure in the two
loading configurations was the same,

Pfl = sz (C'Z)
Then
51(36,}/,2) : &z(x,y,Z) k
oo ) =[BRS v
xy,zeV m x,y,ZzeV m
(C-3)
Assume:
Length of the span: [ = 3ad
Depth of specimen: d = 2h
Since the loading is third-point loading,
ForO<x<ad,0<y<h
~ xy
O'(X, va) = Omax EZ
(C-4)
Forad <x <15ad,0<y<h
~ y
a(x,y, Z) = O-maxﬁ
(C-5)

ForO<x<ad,0<y<h
ad rh 1 xyk 1 11k hk+1

= Omar—2) dxd =<— —_> wtx (ad)<*
L:OL:(,(m“m“xadh) xdy =\ omax oay) X ey < (@D

—(1 o )k x —_ x ad
\m max (k+1)2

(C-6)
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Forad <x<15ad,0<y<h

fl.Sath 1 y kd ; 1 1 k hk+1 0 5ud
I - = |— — X X
) eomacy) @ty = (omacy) g < 05a

=(l amax)k x % x 0.5ad

m

(C-7)

Since the stress distribution is symmetric over the length and over the depth, the

~ k
f <a(x,y,z)) v
xX,y,ZeV m
k k
1 h 1 h
={=q X——  _xad+ (=0 x ——x 0.5ad
[<m max) (k+ 1) (m max> k+1
x 2

—2><(i )k><adh><( L+t ) C-8

B m Jmax (k+1)2  2(k+1) (C-8)

For the 18:1 span/depth ratio, 0,451, @1 = 6

For the 15.6:1 span/depth ratio, 0,452, &2 = 5.2

Based on Eq. C-3 and treat m, d, h as constant,

(Omax1)* % @1 = (Opmax2)* % @y
(C-9)
Omaxi (0:2)1/" B (5.2)1”‘
Omax2 a, 6
(C-10)

THE END

UBC TEAM REePORT: TEAM 2021-05 PAGE 22/22

396



UBC TEAM L —F : TEAM 2021-05

UBC TEAM L'ZA"— I :  TEAM 2021-05
(Timber Engineering Applied Mechanics)

HARERT 4 =M ORISR (T A )

LR — h O#H

PR T
HA T979-3115 & 5 B vdo & i/ NI R /N A 167

LAR— b oRER

Chao (Tom) Zhang
George Lee

Dr. Frank Lam

Timber Engineering and Applied Mechanics
(TEAM) Laboratory
Department of Wood Science
Faculty of Forestry
University of British Columbia

Vancouver, B.C., Canada

2022 -2 H 25 H

1AS R ERBRFT — TL-333

HAGEZFHK - K. Charles Tanaka — (F 4 —/L X« %7 7)

UBC TEAM v & —F @ TEAM 2021-05 Page 1

397



UBC TEAM L —F : TEAM 2021-05

Y=V — (B

HAPERT 4 /3—Hf (Cryptomeria japonica) DEkabHrfh (FXGEHE) ZHEUHE (FrE) T5729
KR TRD LN TV D FEREED PEEFERZITo72, SRBIRIIEEE 2R L, =fE
YA RN TUWE L7z ¢ 140x140,  190x190 & 190x235 (J£ x MF mmHA7). ERBRADOE
1L 3.95m Tl FEEBRSOMBRIKDOEZR I &2 T ANVTIRRE TR L 7=,

P8 Z AT BTSRRI ASTM D198-21a IZFHEESILCWV D 3 i —T ¢ v 7 HRUTHEL TIT R o 72,
140x140 mm & 190x190 mmakBR IR A /S ARZE S O L3I 1811 T 190x235 mmakBRIA D b2 1% 15. 6 -
1 CHEMi L7z, HBRMEOWRA (HIE, 994k ITEBRANCHE L, BEFREIX IR IZHE
L7z, AR L Tobd (RiL, ARHFEZE) 25 L, g v 74685 MOE) & i kg
BRE (MOR) ZFtHE L7z, /DNEWEKFRRER 7 ry 7 &7 )7 — (MEH) OMA&Y 7L i)
VELY . ASTMD143-21 |29 > THEBRIT Y o 7 /LE 3 20°C & 65% DAEXHBLELIZ 72 - TR TF A
rE1TH 72,

140x140 & 190x235 sRBRIAD VI EKRIT 11~14% Th -7z,  190x190 DRBRIAD V-5 KR
1% 