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Purpose &
Contents

(D Development of engineering wood-concrete hybrid floor structural system
for the use of 8m long span

@ Development of hybrid engineering wood lateral force resisting systems
aimed for 9-story wood buildings

@ Development of design procedures for hybrid engineering wood joint
connections aimed for 9-story wood buildings

» Establishment of engineering wood-concrete hybrid floor structural system
for the use of 8m long span

Results Establishment of hybrid engineering wood lateral force resisting systems
aimed for 9-story wood buildings
» Establishment of design procedures for hybrid engineering wood joint
connections aimed for 9-story wood buildings
» Energization of national economy with a new development of wood
architectural engineering
Expected |« Enhancement of life quality with adaption of carbon reduction policy and
Contribution usage of eco-friend wood structural system
e C(Creation of new construction market with the usage of engineering wood
and hybrid materials
Engineering . Hybrid Joint | Performance Green
Keywords Wood Hybrid Slab Connection Based Design | Architecture
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SC-T75-45
Steel reinf

F:‘T 1%

: T‘I =] D10
T, e
E=:.‘L_ j : Ela, | L
i HHHI 3 il e [
! o
= N
| Connector type . | /"\\ . &
. Angle 45 degree ;
Ilirﬁl):'(!mt'rlt length| 25 mm ‘ ection A < A
(@) AFA AR (b) 2gA =9

[Z3 3-9] A A 3A

[ 3-1] At 2FA

= E A E 73 A o
D oamaas |arsa | ToOF | REEE SRS A0 B9
< el A A2zt 3] (d=10mm)
1 | SC-100-90 09 4 % 260
2 | SC-100-60 50 100 60 0009 | 4 x 260
3 | SC-100-45 45 2 % 260
1 SC-75-45 75 15 0.00675 | 4 X 260
5 B-100-90 90 4 % 260
6 B-100-60 50 100 60 0000 | 4 x 260
7 B-100-45 15 4 % 260
8 B-75-45 75 45 0.00675 | 4 X 260
9 | SFC-100-90 90 4 X 260
10 | SFC-100-75 75 2 % 260
11 | SFC-100-60 150 150 60 0.009 4960
12 | SEC-100-45 15 4 X 260
13 | SFC-75-45 75 45 0.00675 | 4 X 260
14 SC-13d 45 4 % 260
15 SD-5d 150 100 45 0.003 45260

15EA (mm) (mm) ) (m3) (mm)

o dg AdAe 49 8 2 AF9A A"

SSEA-2AYES] HAEAZdA Hd AdFAe AP He [F 3-11¢F 2ol 15719
AA=z 74 sielen, A5 & o EFddes Fo ANFAV A3 &
Wf7kA] 7rE ko] 2ER] Aol Fol ATstE 2 HAE SAHIT

A3 AE =W (19 3






Load (kN)

Slip {mm)

(@ =% 237

Ay A

Stip (mm)
(b) Bt2EE Ay Az

B0} | —3FCA00e0 |

| = reaoeTe |
| srerosss |
o i |~ SFCAO0aN |

1{_.a_,--v_—_':;-\.-.._-.-.. ”_'—'_-_-:'_:-;l_—l'T'_ﬁ‘_'.". oy g

5 10 15
Slip {mm}

() SFS =37 A3d4d3}
(2% 3-13] g AddA 48 23

- 20 -



(% 3-2] A |9 garme 9 A3} gof
Slip modulus (KN/mm) Shear Slip at

Type of connection
strength Fmax

Ks,0.4 Ks,0.6  Ks,0.8 (P2/P1)
(Fmax,kN)  (mm)

SC-100-90 5.65 4.51 3.94 48.21 17.62 Ductile (16.2%)
Fairly ductile
SC-100-60  52.13 33.3 19.9 26.1 3.52

Specimen

(30.6%)
SC-100-45 5014 3.1 204  3L76 4.49 Ductile (22.5%)
Fairly ductile
SC-75-45 3342 2711 2239 35.43 274
(38.1%)
Fairly ductile
SC-13D 4354 4432 291 27.58 231
(43.7%)
SC-7D 2013 2061 1743 265 321 Ductile (23.8%)
B-100-00 1165 487 455 4854 1115 _ Ductile (5.94%)
B-100-60  80.85 352 251  30.99 2.39 Brittle (73.9%)
B-100-45 11653 63.56 4043  41.95 171 Brittle (75.3%)
B-75-45 8342  44.86 3292  43.94 244 Brittle (74.4%)
SFC-100-9 Ductile (22.2%
) 658 36  3.36 4421 14.08 uctile (22.2%)
SFC-100-7 Fairly Brittl
53.92 3067 1854 234 6.21 Aty Britte
5 61.1%)
FC-100-6 Fairly Brittl
> 453 414 215 25.67 274 Ay Bre
0 67.1%)
SFC-100-4 Brittle (74.9%)
k 80.18 4489 314  37.16 23
SFC-75-45  47.02 294 2361 32267  2.25 Brittle (77.3%)

ot Agdde ZE

APATANE AdAAA FF, A, FHPo), 1YW TAYE TA 5L WFE
FEA-zadE axddAe] AF 2 SRS, adsEn dAvdy 54 59
shepstgith the-e B ATE Ba Pofzl Aotk

(D) AvadAe] zAze] FHze] we Ay AdsFe AAsHe GAHOE 90° -
75° - 45° - 60° wAol weh Zastn A4EPe dAHOE 90° - 75° - 45° - 60°
SAZ Z7ESAT 90° ol 7bE Ao A4 E@ A BIAYY. o= dAZ A3
Ao ANesE AU FeFY AXNSHN FEAFES F4T AvRGTY A4s

HAE EATH

(2) SC-13de] Al#H¥} SC = 2aAR[FE AHEI AlH
ZagE AZDo|7l HluF FE A
ZAYE v g AaddA e H dde] dAsA

)
ol
=
g
2
ih)
2
Lo
o,
A
=2

d
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2
e
QL

Q) Aztzel wet 2A il Te e AdPdAE R
IgAddA7 dAd AdA 2o dg F=ok ddo] A #ZHAH. ol w2k 90°
FANA HAHor AddEet Aol P =A TASAL ddstFel Wi A
stz 7R Huw HEFQ 90° oA HH o= AU,

fol mz &
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@ B AR Aw sEel tF A A FuE 0 TaUE 43 do| L A7
a8 n ARAAA ARS SC-w@ 23R, 90° o ARz Bmme] AR dolg ze
SC-100-909] 28l Aol b Ao AL zte Ao® Uehgth old] wheh 90° Az
Ao} gekB Al 2aelEe) FHAF 1H 2 ALE NAE Ao BRHAG
o F4EA-ZIYE sPne 3 & AT FA Y

B Ao BAe FEA-2ALAERGA vigwel U FAREF AATY 44 3
Bre} B Azwle] LAs Afol vl TERASS dolry] Sla) AA R, FA%, 2
8% 5 A2 A 54 Wl Wl 3 2UE 3 AT AR 484 38 HE Aoy
B TR [I19 3-14], d7A S A2, F&Ao], a5 [# 3-3] o v Ao

@) 21 ZE(Lag bolt) (b) SFS »~=&
(19 3-14] ¥AY =7

H-1F APA AFAR

o Abo]Z(mm) : 6000 %900 % 150

R=I] H o

« A= W) CLT

- EAY AWFOR AR AsA AP T2E A

o Ao AESHA IEste] AAE SAE HE Wl A= HYPsHA
4% JPse] FAYoR 2% 4ol nIFE BAR

[13 3-15] -5 LA Al



(&% 3-3] ¥.3F AFA

= = V3 = =

tjd AlgA o]F | CLT 4 2asE ) daas Li?# asaE
< T A A7y 73] A L8
1 Standard - - - -

2 B-45-5150 150 100 45 0.54 B: 400
3 SFC-90-S150 150 100 90 0.54 SFC: 400
4 SFC-45-5S150 150 100 45 0.54 SFC: 800
5 SFC-45-S300 150 100 45 0.54 SFC: 400

5EA (mm) (mm) (°) (m3) EA

v 3 AdAY 43 0 32 A9A A"

& SHEA - ‘_EFJE?}” e 3 A3 dd2 99 [ 3-3]9F Zo] /e AgA=
T4 sRen, FAYE 27)¢] %Jo A= FAstEs 7HEste] AdArE gy & w7hA]
Ao 2EHQI 7410111% T3 ddsts 2 MAE AT 49 A" =de [1F 3-16]
o ueot Aot

Actsior

Load Direstion

Sunodnt — " — T "5 T 2 ond slip
e e S e = s e g e = s vy
—
;ﬂ'-_. ribidspan l\Dl_F.J_t |lw Under o I \
FARRN ] L 1900 mim | paln Y
1 Tl Strong Floor
o SHOKH s A

(29 3-16] & 7H8 A3 A 2 471 AA
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= gl ’ — b B
250 — -4 5 250 # * =~ Anafyis [EUS)
= PR -l GER ¥ # = IFull Com psie
Y RIS Mg Compamiis
B0 BB £
= 0 - 20 I
z ;
ar i P oS
€ 150 e % i 150 |- f
& | 3 s
9 10} 2 3 ol o
L] ‘&
o ¥ ]
i /
i T s - K
- T I g
[i] -"'"'.-l L L I 1 1 [ i i L i i i
L il 40 &l 80 100 120 140 Li] 20 40 L] jilv] 104 ] 140
Displacement {mm}) Displacement (mm)
(a 4343 () B - 45 - 5150
I o —arE s i —nr 4 - 5303
201 ; ; iy e = ' o<
M G ornpinfi o Mo S evponiie
200 |- 7 _,.
¢ Fd
— _/
Z wol / .
%
= q00 | Z
¥ _ll’
50 - o
.4‘
f\ ) "SR U UG F—— S S —— o L Il L Il i i
] 20 40 0] 1] 100 120 140 1] 20 a0 B0 By 100 1 140
Displacement (mm) Displacement (mm)
(c) SFS - 45 - s150 (d SFS - 45 - s300
250 L _," ?%h‘m 250 L l:muulual
; = P ampoans
_.'I M S B
200 ¥ 200 |
;
Z mb ; = Z ol
£ - —
= 4 o E
- - :
100 - - o i [
50+ -~ i = &_’,.//‘d'{::"_'""?
" -
_’_f' = J"F'_“-FF
L] ol 40 EQ B0 100 120 140 L] 20 40 B0 # 100 120 140
Displacement (mm) Displacement (mm)
(e) SFS - 90 - s150 ) FF AFA

(29 3-18] & 71 A8 A

[ 3-4] & 719 49 23 29

At 0.4 Fma o : End slip End slip -
X Agstze  ted HI 2 .
Specimen 0.4 Oour Fmax O
F m (kN) ( ) I/La‘t l/right
max mm
(mm) (mm) (mm)
Standard 24.4 33.29 61.22 100.26 - -
B-45 - s150 98.6 20.86 247.32 74.77 0.29 0.37
SFS - 45 -
93.44 19.98 234.79 79.28 1.39 1.24
s150
SFS - 45 -
60.24 13.78 152.12 63.86 10.59 2.01
s300
SFS - 90 -
S 68.22 16.44 170.45 110.53 6.07 4.93
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ZE % d
#°8 (damping)°] #8}71 Hﬂﬁﬂoﬂ vZ% of A% Ahgol BFaint

AR A%, MY 9 Jbgg FEs g 72ES AAY2 APt @ AF Aol
Dasth wh AEF 29 gAN, mo me 9 Pxas mee 2 e B4 o
WMol 4o t@d Banol AXw Yok FAE kel A%, Azl BAFL sty
98] 7|8 Fupsi 8Hz o4 o]ofof k.

2 Adge] 552 & 7F2A A5 T FEA S A oA el v
FHefetr] wWEol FSEA-2ANE FATERA] L3 B A st AA ARl
Aol =EpkR FARR es s AgAdes AT AFela, M ARkl Hlvy
A el wigel i 34 H2Edd ARSEHNeH A9 ¥HE ve A
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Mode 1

Mode 2

[19 3-21] 1,2,3% =

NE

@ AEAPe) BE B Fo|A

. JMEEAE Sgo) AA WUE M= SAAE A4S

© FAAE we 2aeE U ol 7 A AEEAE ASSE BHe Hg A mE
A5

. THgAE

. Ch I8 {Loc 4)

- - &
{ e oo en E
gl Acceberometer
imadel: LCRI0ET )
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Alagnitude

Muagnitude

m — 20
Matura] Frequency (made 1) == Lo 2 (Ch(9) —Lne I:Em‘“
1% = 1201 He, &= 0.925% Loc 3 (Ch11) Ll Nomral Frequency (mode 1) | ____ | ae 2 (ChOS)
i 3 10 [~ 1203 He G=102%  [..... Loc 3 (Chi1)
o ; 9 Mode 2 1l ' -~ =-Loc 4 {Ch18)
i i Log 5 (Ch21)
12 E i 4 |
. i 3
E i i
¥ i i =
it )
¢ 1] A’
H FA
4 it H
1 | I
B weer F N
1] = =] 75 (101
Frequency Hz) Frequency (1)
(@ B - 45 - s150 (b) SFS - 45 - s150
20 - — ! - —
e - Matural Freguency {mode 1) | —— Lo 1 (Cho4) i Naturul Frequency {mosde 1) | —— Lo 1 (ChO4)|
? [= 1065 He, £=1098% |- --- Loe 3 (Chi1) £ 11.48 He, § = 0.965% | ---=- Loc 2 (Ch0g)|
16 ' ===-Loc4 (Ch18) 16 4 Loc3 (Chi1)|
il ' Loc 5 {Ch21) 12 === Locd (Ch18)
Loc§ (Ch21))
12 12+
1 - 3 10
g Mode 4
L Mode 4 = 4 ’
6 'E £
L]
4 EE [
b
" 1 ) [}
:'k... : -/ LY XN
1] n L “Tt 1[0
Frequency {Hz) Frequency (Hz)
(c) SFS - 45 - 5300 (d SFS - 90 - s150
L ™ EER e
] (e |TMek3 [ loc2iCron)
e i Frequency f N
11 tmode)
14 il =878 He
o Po=1.288% |
- I
|
2l | ]:
LY é e A Mode 3
= 1 I Modes '
f i vl %
] @ 2o % N Medee
s B i 'L e
M EUSLr N RGP
l T T T =
0 1 0 7 1

Frequency (Flx)
(&) EF AFA

(19 3-23] 2548 49 2%



W EsdT st
9% ET1x AFE H42 A% TAFA-Sto| Y= FIAFA2E A

(b RC AE 7

) 27z A%24 IAGAN2Y 29 A4 BA 4 A& BB
% 5

2ru 48 FelAE AFoA Yass £E
7 573

H7, 5% olste] A% Bl Bol AEIAY FIABAZ F- 1% ABE 24317
e APA AT Brleh FYL FHOR U o RN YL, 53] FEEA| o
Aol B o] Be

B AAL FE BE HPOE o|TojAm olHF FHol tal ATE thr EA)
§jl—

Glulam¥} Z2 FtEAle F2 H, 7[eo2 AMEHH JHAFA =L o8 F77F
A+

- RC core wall

- Glulam brace with steel connector
- CLT panel wall

- Steel brace frame

RC building ENG-WOQD building
; RC shear wall & RC frame ; RC shear wall & ENG-WOOD frame
¥ L 2.6m \L 8.0m ‘L 8.0m J v L 2.6m \L 8.0m \L 8.0m J
' X K x* G 1 t, X I G T =
W2-2 Gl Gl W2-2 Gl Gl =
— ol C = ci c2
£ o T - - E 8 o | - -
b = Y < < - s i © ©
- - = - = =
G2 G2
- WS- fee) 1 - WS- .C] c1
z 3
El - = By ] El 5 = ) 3
< | Zwsl.- < © < | zZfwsil. ©
= G2 Gz z
3 c1 -F 3 1
E - - - E - - g
7| - 2 ¢ < = 5 % o
5 E B z
_— Gl Gl e Gl Gl
C Wil c1 {or]

W2-1 1

=2+RC A (FstEA &), RC TX2+RC AEEHRC A=)

o % 7bA)

b



O ZadgE =45 (fck) : 24 MPa
@ HZ FEJZAE (fy) - 400 MPa
[ 3-5] =¥3t%
Stor RC ENG-WOOD
Y Dead Load Live Load Dead Load Live Load
Typical 5.34 3.50 4.80 3.50
Roof 6.30 1.00 4.04 1.00

h WA =7
D ALAAF 0176 g
@ FLEAS 10

(th Fsr=A A =4
T T 3G E
@ &7 WATGE53(10S-30B)
Q@ AAW: 38354 AHKBC2016)
@ B BA g A JE /A4
® B g5 J3R EE HPEE F7%=16 mm)

& 2A 23 (&F2: mm)
[E 3-6] A Zxnt

Element Section RC ENG-WOOD
G1 300 X 500 160 X 530
Girder G2 350 X 550 -
G3 300 X 500 160 X 530
G4 350 X 550 160 X 760
C1 500 X 500 360 X 360
Column C2 350 X 350 300 X 300
C3-11) 600 X 600 480 X 480
C3-22) 450 X 450
Wal | 300 200
Weight (kN) 24949 15556

1) 1F-4F, 2) 5F-OF




@ RC Ay njAdy =g

b ¥ EA: Fiber 84, ZAE[/HZ9

D A 54 ;B

o
0 0005 001 0015 002 0.025 003 0035 004

Rotation (rad)

H

(28 3-26] B/7] 5 RUE-3[7}

@ FEA B Ay =l

@ B FEA . gA

@ T HgHE : Moment hinge AH&-

1200

1000

300 o

800 h \

Moment (kN-m)

o 0.005 0.01 0.015 0.02
Rotation (rad)

71%E

Al

l-'J

WA A=)
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ote o Pyomopy my (gamel sige)
] il
J) < balt joint >
15 )"

KA

o

Moment (kN-m)

0 0.02 0.04 0.06 008 0.1 0.12
Rotation (radian)

(1% 3-27] EE HEHo RUE-3HZ B

4000

[
3000

2000

1000

P (kN)
o

100 200 300 400
M (kN-m)

[Z19 3-28] 54 7152 PM =4

JH

= atolzh A akste
HgrEe BEHGAT WA Aeo] A=

X-dir Y-dir
9 s L
!
t
8r iy
i
]
Tr -
1
i
d .
|
25" '
o i
b i
Iz -
1
i
3t L]
i
1
2t -
1
i i
17 [—e—re o4
~-w-~ENG-WOOD i
- i | |
-1.5 -1.0 -0.5 0.0 05 1.0 1.5

Story drift (%)

(19 3-29] o} A9



[ 3-7] Ay df ASHIE U 24314 23 (F9:%)
Wall ID GEA=HIEE 2437
RC ENG-WOOD RC ENG-WOOD
W1-1 0.04 0.07 0.14 0.13
W1-2 0.06 0.12 0.16 0.14
W1-3 0.06 0.09 0.22 0.19
W1-4 0.07 0.13 0.21 0.18
W2-1 0.05 0.09 0.41 0.38
W2-2 0.06 0.13 0.54 0.55
W3 0.04 0.06 0.16 0.14
W4 0.02 0.04 0.15 0.13
W5-1 0.03 0.05 0.45 0.42
W5-2 0.03 0.05 0.47 0.45
W11 0.05 0.07 0.15 0.14
[ 3-8] Ay Aoy HE Ay
RC ENG-WOOD
Wall ID Fu Fn DCR Fu Fn DCR
W1-1 769 1272 0.60 659 856 0.77
W1-2 1645 1739 0.95 1284 1170 1.10
W1-3 1510 1442 1.05 939 970 0.97
W1-4 2829 2078 1.36 1615 1397 1.16
W2-1 2293 1601 1.43 1460 913 1.60
W2-2 2326 1353 1.72 1619 741 2.18
W3 147 636 0.23 105 428 0.25
W4 19 705 0.03 61 374 0.16
W5-1 839 806 1.04 525 542 0.97
W5-2 611 806 0.76 481 489 0.98
W11 747 1119 0.67 598 684 0.87
(Hp) gavlEF A d gaEATE o T AEY gANET vl
e RC AEo] Fe&EA A=l vla) ¢oF 20lAE ¢ Ho] BAnE
e RC Core: €¥BE FY3AT HA| FA9 xfol=2 <3| g@Au|E&F X}o] LAY
o FEEA Frame: F§Adulgdo Z3ZE AMEste] RC A& €U B FA49 2/35 A&
7] W&ol g§AEHEE 2/3 AEE YERE
e FEA HE : RC & U4l FgEA] =25 STz FIYES] E5F 9 &
&S] AFEHE AL A A3
o EA9 G FAVF RCEY A 27| "o &= AELS RC AE H|s] A
AE FAZE Zs. wela 2riaddgego] Zolx]A =3 o] RC YAe T4 A=
ojojd 4 Q5. ol T FUIHOE gAanjEe At BAE
[ 3-9] A2 EYE g% A Jlol=ke] (ENER
Carbon emissions factor (tCO2/unit) Carbon emissions
Material Unit o2 CH4 N20 Total factor .
: (kgCO2/unit)
Ordinary portland y o 1'g 37 10-4 | 2,04 % 10-5 | 1.88x 10-7 | 9.52 10-4 0.95
cement
* QA FEYel wE BhuEF - AA FURAA EFE AFEdoF AT B AFdAME 2
YEO T FTHFS o] 83 A4S 7 HAjeo] AFS o] &



[¥% 3-10] RC A=

Mass Carbon emissions
Part Element (ko) (keCO2)
Core Slab (150 mm) 103.0 97.9
Wall (300 mm) 755.0 717.3
Frame Slab (150 mm) 651.0 618.5
Girder &Column 473.0 449.4
Sum 1883.1
[ 3-11] &8&EA) A&
Carbon
Mass ..
Part Element (ko) emissions
g (kgCO2)
Core Slab (150 mm) 103.0 97.9
Wall (200 mm) 514.0 488.3
Frame Slab (100 mm) 434.0 412.3
Girder & Column -
Sum 998.5
g A7 WREAE A4 stolugs FYAPA =Y
. FTREAY FHAPYTS WA YorE THEA B2E F JYAFA2HL
445t A2 FEdd
o FTEA HAEF, LI 7R RC AEL AesS vHudsS o 34 AolyA] o
ghrE 4A2adE FHEEA Uy EE et AAE H8T stolBE =
HAGA YL FEBA FT2RC AT FRE A



= e gog Al BAsE ®
4 AZTx/ZE BE g QonE HARSS My ATARES Dol Fushe] HA
oF B},
Newcombe (2010) & ZA|-ZA2E @4 LetnE PAFA 2o AR A3 e 57}
Ao o) AAE ASeAT o5 W

mAe} 2azes A4 A7

i - ) i 7
| 7 | /
i " i P P, PR - |

1_,... Bk Loebldd ogadd l \
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'4fh,ktld (a)
.1 (b)

Faetrd

4M ﬂank
FﬂRk mln fhktld[ 2+m§%_1]

2.3V M, gf s pd+ ”"Rk (e)

Fuiat1d

AM
F , p= min fhlktld[vz"' fhkdl;jze _1]

2.3V M y,R,ef,,,L,edJr (h)
oS TEYo] nEREAZ oAt A&E A
Fop= mm[O.th,z,ktzd ()
F
115V 2M , gf 12 sd+ jf’“ (k)
TALE &80 s REAR olHHdo] 28 AL
F o= mm[o.sf,,,z,ktzd ¢
o F
2.3V My,kah,g,kdq‘ Zka (1’1’1)
F,m 2 HEmolMel siEdgss
For @ =A AAZE
t Sxe| FH EE LiAbRel el Zo]
t 7t2dl =™l FH (ol Tt L A)
d otAlq4o| X|&
M, T2US 1F SEHE
F.rp ST2Uel 1% 2 #7] 58 5t3
a b c d e f g h i1

[j_al 3- 32] :L/\ E_xH XJ'GI—
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(@) Mechanism of an inclined screw of , o
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(a) Mechanism of an inclined screw of _ o
(b) Stresses applied to an inclined screw

CLT-to-concrete connection forming a , , ,
embedded in CLT(single hinge)

single hinge
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(a) Mechanism of an inclined screw of
CLT-to-concrete connection forming double
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(b) Stresses applied to an inclined screw
embedded in CLT(double hinge)

[2¥ 3-59] Double hinge faiule mechanism
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[ 3-25] Test specimen geometry

CLT Conc.
. : Fastener
Thicknes | Thicknes | Fastener Angle , Length
No. Sample Diam.
S S Type (degree) (mm)
(mm)
(mm) (mm)
1 SC-100-90 90 9 95
2 SC-100-60 150 100 Type 1 60 9 95
3 SC-100-45 45 9 95
4 B-100-90 90 10 108
5 B-100-60 150 100 Type 2 60 10 108
6 B-100-45 45 10 108
7 SFC-100-100 90 7.5 100
8 SFC-100-60 150 100 Type 3 60 7.5 100
9 SFC-100-45 45 7.5 100
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(Eurocode 5)& w3ttt 7ol wt2d A WA dAdM = HAhAdstEel oFf 40% FE7HA
woll A A 7hE o] FHojok stal oF 30 = & FAFHOIOF k. 11 vy 9A= 10% =
Z stes oF 90 ol 2AA Eolx=d FH 44 3023t FAskeE Aot g thA] Al
ol B:7} & w7kA A 74 st DAY olHY stTe A= olfre= FAL 5
2 I3 "oy H= " Aol 7] &9l os) Aol HaBrtEe Y] Adeln o
st At ¢AE 2WZE JYEdE [O9 3-62@1et 2t ¢ stF AxE o 7t e

HJ

o] dHby o2 Jely= Load-slip 23l == [18 3-62(b)]e} 2o}
FIF,, | FiF,, |
1.0
09 9
as ......................... 23 as ........................ ‘_111:
07 27
0.6 26 0.6 26
0‘5 ................... :5
04 e 14 54 e 04 14 o
03 03 13 a3
e D‘: ........ I;. B s
0.1 1 #5i T _ T Y
0 1 4 [ ] Time, min 0 Joant slip. v
(@) stzAst <A (b) Load-slip 1&]=

(28 3-62] stsAIst <=4 & Load-slip 183
3 A3 A=

22 E-CLT Ao 724 54 olns] 913) Load-slp ¥4 Lezsh §59) 7120
2Aste] @AY A4, ANATNEY, 13 AYEE ZHsac A9AE 248 24

Ll
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2 [ 3-26], [ 3-27], [ 3-28]° yEb QT

[ 3-26] 2@A 24

. 'HI} 4 'HI:' & 'HI:' E
Specimen
(kN/mm) | (kN/mm) | (KN/mm)

1 SC-100-90 6.01 4.62 4.01
2 SC-100-60 26.97 24.96 21.80
3 SC-100-45 90.55 45.34 26.46
4 B-100-90 11.71 5.00 4.62
5 B-100-60 265.65 56.07 32.98
6 B-100-45 305.5 155.39 75.93
7 SFC-100-100 7.18 3.71 3.47
8 SFC-100-60 366.76 78.19 25.77
9 SFC-100-45 452.06 102.80 51.53

[ 3-27] A@A 9] Ad ATud

No Specimen T

(kN)
1 SC-100-90 42
2 SC-100-60 26
3 SC-100-45 32
4 B-100-90 49
5 B-100-60 31
6 B-100-45 42
7 SFC-100-100 44
8 SFC-100-60 26
9 SFC-100-45 37

[3E 3-28] AF@Ae I

No Specimen Sy Sy D
1 SC-100-90 0.8 30.0 37.5
2 SC-100-60 2.1 25.1 12.0
3 SC-100-45 2.7 25.1 9.3
4 B-100-90 0.6 24.4 40.7
5 B-100-60 1.0 15.1 15.1
6 B-100-45 0.8 10.6 13.3
7 SFC-100-100 0.6 20.2 33.7
8 SFC-100-60 1.1 20.2 18.4
9 SFC-100-45 1.2 25.8 21.5




@ HAd Adiy vl

= EXPUEFIENT
~&- Proposed

-8 Eurocodes
-8-KBCI016

25

3

10

Load Bearing Capacity, Fu [kN)
in

65 70 75 B0 85 a0
Angle |Degrees)

(@) SC
45
- Expeeriment
40 -4 Propased
35 -& -EurocodeS

-=-KBC2016

Load Bearing Capacity, Fu (kN)
a n &

15
"R
10 8=
e S Pl i = — =
S
a
45 S0 55 &0 63 it 75 BO ES a0
Angle {Degrees)
(b) B
]
S=Experiment
= 35 - Proposed
= -8 Eurpcodes
3
e -a-KBCZ0G
E 15
a
d 20
g
g 15 TR R e T a
|
Em ey — = =
3
— & &
0

65 70 75 D BS a0
Angle [Degrees)

(c) SFC
(19 3-63] AIQHY], 2355, KBC2016, AFatdA =58 Ho AUy vla 18

[H
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[ 3-29] A|¢k2], 2355, KBC2016, A3 gtoA ==dH Hof A<

N ¥
Experiment
No Specimen Proposed | Eurocode5 | KBCZ2016 (F,,
kN kN kN kN

1 SC-100-90 11.2 6.5 26 11.9

2 SC-100-60 14.0 7.5 3.4 2.1

3 SC-100-45 14.2 9.2 45 31.7

4 B-100-90 12.6 7.3 31 15.2

5 B-100-60 16.9 8.4 41 30.9

6 B-100-45 17.6 10.3 5.4 41.9

7 | SEC-100-100 13.8 8.3 1.9 16.1

8 | SFC-100-60 14.4 9.6 2.5 95.6

9 | SFC-100-45 13.9 11.8 3.4 37.2
Aka] o 2 HE Ao HAE L 718 oz AgA e st gyl HATR & F#
97 MR g BEH 3 WAUES Agste] YA
O AoAE AdA e AT Eo] Eurocode5 KBC2016, 12]1 A ¢HAlo] o =3 Aoy "
e WY AFE Ge AL U AR Yedon AR BYRET} 504 90
2 VIAAFE Yol Aaste AS FAT 5 AU B AVHoEREH AL AvhiY
o] A&zt 7} 717t e Eurocode59} KBC2016& ¢ H42AQl ke AlZ3ch
42 CLT &2 A7 == 7pa
dxyoe] Bt A sty ZABAQ CLT 849 gaels 98] CLT AA AZEYNE #HA
NEEAT. =S = FA} RS v BAjo tisle] 4 AAY & IEF: slFoH

o
A W88 Cross-Laminated Timber

0%

=

andbook(U.S. Edition

o
e
Kl
QL
38
o

AA AZEY o= Python 3.6 A& F3l 7MEEHFJer 203 5 A3o Use [1¥
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B CLT Designer

Geometry iInput Major axis input(patrel to grain)

Total layer

[ Fhi) [ ] ops

. — R —
Length :l in Fell l:l psi
le I:l in Ful) : pei
Loading conditions B=l :I pel
G0 default psi

() Unifarmly distributed pinned
O Unifarmly distributed fixed
() Unifarmly distributed cantilevered Results for Bending Member

(O Concentrated at midspan pinned EheGeff

Minor axis inputtperpendiciular to grain)

Fhan I:l psi
I —
Full |: psi
Fsl l:l psi
Go default psi
ES0 default psi

default psi

G40

Results for Compression Member

|

‘ 3

i Layer

|

[ Minor strength axis

. H p
{perpendicular to grain)

‘ ° , Major strength axis

(parallel to grain)

! : 0 Ibsin Cp i

S [ g ||| 2 L

() Concentrated at free-end cantilevered B ‘ ! DE? app\ieé o2 Iﬂ t < Cross-section of CLT >

O Constantrmomantplnad I El app_rmin 0 psi | Checking Capacity

ie = default (CLT handbook, US edition) =

[1¥ 3-64] CLT 2A &z Ed o 43 =5

Ule] Feto) input datas xjLx “Calculate” WHES ZYstd A= dlolgo] digk A
AZVESETFH) AFE SA Aldts] ZoiEn. vbeF Alqbel] 223 dolerl dg=A &
< A “Calculate” ®WE°] SHHJATY HolH7} =53 Xoll “empty” WAXZ7F =54

o [19 3-65].

B CLT Designer

Geometry input Major axis input{parrel to grain}

Total layer Fhi el
il i Eo [ empy| psi
: L
Length I—E““DLV in Fell el
2 i Ful psi
Loading conditions el @l psi

&0 empty  psl

() Unifarmly distributed pinned
O Unifarmly distributed fised
) Unifarmly distributed cantilevered Results for Bending Member

(©) Concentrated at midspan pinned

El app_min
() Constant moment pinned |

Ks = emply (CLT handbook, US edition}

2 ] i s Fh=Geff 0 lb=in
trated at mi i
(O Concentrated at midspan fize Fatlb/ Qe 0
() Concentrated at quarter points pinned Elsi 0 pei
(O Concentrated at free-end cantilevered i
psi

Minar axis inputtperpendiciular to grain)

Fba0 psi
B[ e
T
&0 empty  psi
Ean empty  psi
G390 empty psi

Results for Compression Member

Cp i}
Fc Cp &p 0 Ih

applied load ol Ib

Checking Capacity

Exit

J

|

i'" Layer

J

I Minor strength axis
. : ;
{perpendicular to grain)

, Major strength axis
(parallelto grain)

< Cross-section of CLT >

[19 3-65]

3

tlolE 7} Su=A 49 ¥ o

=
2=

ol

3 empty ”

2o

o

2 a4o] guw
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B CLT Designer

Geometry iInput Major axis input(parrel to grain} Minor azis inputiperpendiciular to grain)
Total layer Fhil 1950] psi Fhan Ij psi
hi 1,375 in ED [ 1700000 psl ED 1200000 psi
b 1z] In Fto [ 137| psi Ful ao0] psi
Length m_n"l in Fel 1g00] psi Fsll 135] psi ty: L !
le in Ful ERE el 75000 psi J | h
v v L] i
|oading conditions = | Rl = Edl SRR i Layer
- e - Gn 10R2E0 psi 590 7600 psi Minor strength axis
® Unifarmly distributed pinned | J I '(pﬂpcndicularlo grain)
O Unifarmly distributed fised [ ]
O Uniformly distributed cantilevered Results for Bending Member Results for Compression Member ‘ | P h:;j:’iﬁ”‘“’l“]g‘:":‘:;s
i i T Tir — el to grd
@] Eoncentrate: at rm:span :Jmnded Fheeft 12435179 b p 059
itrat it i i
8;"9"1”1: atrm :Da“ ‘f‘f g || Pt 204240 b Fo Cp ép W5 b
oncentrated at quarter points pinne . h
El app 40200883365 psi applied load 70000 Ib .
() Concentrated at free-end cantilevered ‘ ) ) = < Cross-section of CLT >
i El app_min 208401379.36 psi Checking Capacity oK
() Constant marment pinned | |
Ke= 115 (CLT handbook, US edition} Exit

20 Aol A WAT F gos, olFl YA @
2 2l ope el AX o]

A4 98 WRF RE $A5L Fold Tz UM Thge] duEo T Yo
<



Start calculation (For Bending member)

vhile True:
if empty_count != 0: break #HZHD SNE EAZ HaHX
# Geometry input
laver = int(self.layer.text()) #Z O He (Z40F 28 JHE)
hi = float(self.hi. text()) #OHE oo S
b = float(=elf.b.text(}) #CHH Z
L = float{self.L text()) # length
le = float{self.le text()) # length

£ Major axis input({parallel to grain)
Major_Fb0 = float{se!f Major_FbO, text())
Major_E0 = float{self Major_E0.text())
Major Ft0 = float{self Major_Ft0. text())
Major_FcO = float(se!f Major_FcO.text())

{

{

(

A 0%
M e

ot o oH
[2 02 19 m pe

Major Fvl = float{self Major_Fvl, text())
Major_Fs0 = float{self Major_FsO. text()) # Rolling
Major GO = float(self Major_GO_lab.text()) # FICHERH
# Minor axis input(perpendicul lar to grain)

hear strength
H = (PRE3Z20 Tp)

wn

Winor_Fb90 = float(=elf . Minor_Fb90,text()) iE 25

Minor ED = float{self Minor_E0.text()) # ErEH 5

Winor_Fvl = float(self Minor_FvD.text()) # T

Winor_Fs0 = float(self Minor_FsO.text({)) # Rolling shear strength

Minor G0 = float{self Minor_B0_lab.text()) & FICHEREH = (PRG320 7p)
Minor_E90 = float{self Minor_F30_lab.text()) & ==2iEkgF EbsH - (PRE320 Epi
Minor_G90 = float{self Minor_G90_lab.text()) & S=&lEkak FOHERS R 2 (PRE3Z0 7R)

# Loading condition
Ks = float(self . Ks_lab.text()) ks

# 1. Finding El_eff (Effective Stiffness)
layer_data = [] # laver_data = [i, E. z, &, El. G, hib]
El _eff =0
for i in range(0, layer):
if i ¥2==0: E=Major_ED
else: E = Minor_F90
z = abs(hi + (laver - 1) /2 - (i) * hi)
&d=hi=+hb
El =E+b+hi+ 3/12+E+h=+z#?
El_eff = El_eff + El # El_eff = sun(El)
laver_data.append([i, E, z. &4, EI])

# 2. Finding GA_eff (Effective Stiffness)
hGb_sum = 0
for i in range(0, laver):

a=nhi =+ (laver - 1)

if i32==0[ G = Major_G0

else: G = Minor_G90

if i==0o0ri==1layer -1:hBbh="hi/(2+6+h)
else: hib = hi # (G + h)

hGb_sum = hGb_sum + HGh
laver_data[ i].extend([G, hGb])}
Gh_eff = a ++ 2 / hGb_sum

# 3. Finding Fb + 5_eff

Seff =2 « El_eff / (layer_data[0][1] + hi + layer)
fac = 0.85

Fb_5_eff = fac + Major_Fb0 + S_eff




# 4. Finding Fb + 5_eff
bl =0
half_laver = int{laver / 2) + layer ¥ 2
for i in range(0, half_laver):
E = laver_data[i][1]
z = laver_data[i][2]

if | ==half_layer - 1! z = layer_data[i][2] + hi / 2
Ehz =E + z + hi
Ib] = bl + Ehz

Ib0_eff = El_eff / Ib0 #in"2

Fs_Ibl_eff = Major_FsO + |b0_eff & Ib

# 5. Finding El_app
El_app = El_eff / {1 + (Ks + El_eff) / (BA_eff + L ++ 2))
El _app_min = El_app + 0.5184

Start calculation (For Compression member)

# 1. Finding El _app_min

# 2. Finding Cp

Parallel_laver = roundflaver / 2, 0) + 1
dp =hi «b + Parallel_laver

c=1049

PcE = np.pi ++ 2 + El_app_min / lg ++ 2
P = Major_FcO + &p

temp = PcE / Pc
Cp=1(1+temp) / (2 +c) - ({{1 +temp) / (2 +c)) ++2 - temp / ) ++ 0.5

# 3. Checking column capacity

if self . applied_load.text() == "7 applied_load = "“Hone~
else: applied_load = float(self.applied_|oad.text())
elem_capa = Pc + Cp

if applied_load == “Hone™: check_capa = “Hone~
elif elem_capa »>= applied_load: check_capa = "OK~
else: check_capa = "HG™

[Z19 3-67] 3}4] part o) L&




§ A C-2017-027263 =

=} =EE=
%% HEH S8S
1 xzgel HE@E)  DAHEYM(Cross Laminated Timber) 84 ¢ TEaY
2 ®EBY B GRHEEINE SRS I 2SN S
3. FHEA du(ded) FalslAl M FFEHERE
MBEEN YHT FEAELY
4 guu(WassHe) 110111-1368483
5. gz 20171410308
6 SEddg

7. ESEAY 20174118098

8. BEAIY e Ll
A7 2017.10.30

TxalEy, Hssmol uiel 5is Yol BRsEE BaEch

20174 118 109

ERNES

i

(19 3-68] A2t 5%

6. CLT-Z2Z2E HFFY U8 S F4ANZE + Ae dIHF=ZY Mg

A7} AEE FEBA FL AV 4D YA AT FAol A £E ol
gusofol gt 1L T MEE AR A e HAZ E, AR, B9 59
B AR GFD Yo AP 44 FEI BRIA 2 Aok FAY FekFL &
BHoz Age] el WAL ES TAS & dE 55T AR Awel Basn

sAle] HFRAA ol HAle AT Folst
Fu¥ 5+ At WAHT ZAPL Aual

ATt

AdE WA zZEd2 SHE FAdd sAdes AgE dHdA HERE TAYE A
g dgtste WHoR ATHER SH FAet FAE FAE 44 23S + A
71Ee UAR, BE, 47 < °ol&3 AFTEG AlFAo] sttt =3 AT ZH 9
ZaYE ét} ol AHFE Fulsty R &4 Eﬂﬁéoﬂ ofsf HFFANAe FTED
B AU A 24t TEHE FRT F v A Fde AEREAV F7EE A E Sl B
dA FA ol SWE BAE AAD 5 AT

e WAHGE g 20179 1020 =9 gssiioen A= 55 Agsol Ao =
Aol Al =2 (2™ 3-69] o YEhg Utk

- 76 -



e

- 7

/

5%
S
N
2
NS
N
NN
NN
N
N
2
\\
N
\\\
T
S

A
™
.
L
1.
™
N
N
T

SIS
LSS S R
LSS \\\wa

ARARAN
TARRRR ///m

m
SRS S
SSINSS S A
S )T
\\\\\\ \\\\\ \,
IS SN

(18 3-69] A=A

77 -



MEERY:

48

CRICEE

S
Ao

A o
o} 7}

|

%
N

;oU
No
N

oo

= At

L

A

=
=

=7

s Als

=2

3

5

Hlal S

I

0

!

B/

5
=

AT

Bk
100%

Bl

S

o

arel
!

i
e

TR

0

!

il
2

B/

FAF e} 3 .

B
Ho
Ho

i

.'__rL

A e

EEE R ED

E

Z1 &

1

9
il

sts A A]
Heol o
DB &1

AT A 55

A

e

Ni
Hr

<]
pro)
X
wr

ZEE}

A

_g]

€l
=

=

E

R
Hhe T

=
| .

AT

}o] B2

Wl

A

JJ
—
LOLN me
- =
w o
No B
= M
T
K T
TR
H_Av,o
ayl
i
o
3
Nro
te]
o)
T
T
Jo ™
X
X o
B o

4

uhet 7

N we ™ Mo T
% % B X
%ﬂw 0
= N
T odo T Py
T Nd
X N <] omdieR T
ORI
= Wy
wo 1
Hr
p o+
~ B
N .
o P
TS
< S W
R T T <
_mﬂﬁﬂyr _Zmao
R TR e
ﬂ,ﬂﬂﬂ Z,F_o
R -
A & % o NH o
N o o
o oy o
S
N o il
Mo - do T
=g To

]

.'__rL

(A=) #AAH

(2016)

- 78 -




Z .12 AZ=E9
ZEer Yz ] T- ALs ==
o eAd FetaA A8 s
7L 53 W sl
A=~n
Ge7le W S0 AW e YD
AAE 8T o e At R o "o
SlolHgle 3 o Ex o/ - I== =0
elE s R ST agm gugan
HAGA 2 EEE GHY
. e
A%
EEREREC R
e 9% 9%
ZaAYE-Ex
=] H -
- el Holojza Wy
9% A dwe) o . 58 FAE fBA 0
o S0 =E
TR ololzZs AF o 53 ATEHE ;;]7]7] %;:_xﬁ
Ae&s %7} 100% 2433 waol S a‘ o
AL TzEe 24 s
Fots H9 2 A%
A)-3}o] SA4d  we
Bel= IR AT
5 o« A al ] X
Ak Eﬁljlxal * AR A OT-Zase A%
477] gazes ¥ AL o KR .
o] et omae T AACAA B A
= A stEdel 0 ) dREmE L oo
AB 2] &} o/ TFAB
ﬁa“l‘ (1:]?‘:] 100/) E_'OSIJ- J_:,LZHQ] /\]—0]5% 24
) AA T1E e 2ZEHY AR AsE = o 4w
e Bol avsme (0TS
. EdolE NEe
100% 243 ’ i
TEEA-2adE
A- e FoEA wie FATE FERA
E w gy 3 He Ax Yo}t A
4 = 9 Wg% . JEolde Fi T 2§ 2 A3
Gl B Hi gane 100% ATERE g g de M B
A-Z3 Az=d g Adg & 24 d& AALsta, o
HE  edea e d4rd g AF3ke] 2A7
FAN | =z N £o NHEE Fn
E &
5B =1Ee AP A 7=
ZA 2~ of wet FA
=] ¥ ERALIL )
- ie °ﬂ£]} - FTHEA-ZTAYE . aTHE EFEAYE
29 Al A 2 ¥ Z _ _ _
A e g T SH Y A me gese
=1 - = _ -
e aoa wey| S 9FREE | AAZ A5eld ¢
oH= - o TFA]E o) A \}
g | 100% B Qe AAY A
A g A A
2 A9
95 ds 712 A o KBC2016° wel e sto]BH = HHAF

- 79 -



g A2 7]

0%
>,
[
T
1o
N
e
X

A zEle] 7 A

AE ¢E3s 100%
2 A7 < _EM 7 Jbel=ael AlF
AFEEE T4
gy | T O AR W delis FHAY
=7 1;]—
;"%a e ABFEA mgse AxRe Ze 9%
o oo AEEEE Agsd ARa 129 4%
23z d ;(;1(_]_
SE R o avmws @ sm age gw B
e A % 1 A8 AZ
ST Gyt PR AT W FAmA 2Al, RC
A5 s g wg  TEREST AR R4 Az 5o
& BT T o A HeNES A wdd sNEg %
rd g2 3
sl AsEE 0 0 A¥eEM 100% A A4 E R G 2

de  spelng  cow A% TERE 94Y o] &871% A
3] & % - - 3AY xR Z=
g=A) = R o R It
_0]‘/\]-—/—\- §§E—3|X‘]_J’ = —/F‘ﬁﬂi‘]-oq A= O]O—ciﬂ' H]j 59 ‘—IZHE %O—?} 9

= - - - =

€] A 2~ H] slo|ng e 3 Y A 2 AeErt & AAFadES
W7l A gy A% EHE EH @ selnas g9

SN PAPED:) PR 100% A7=EE 2 AFA=H AF
RIEARR R s —

AL N viRde T

Al 7H .

o s AwoA g I}
o+ - }
. 53 solBelE g

selha= A e e SAEAZE A%
gAgAze T T 0T S YRAA A&
2 oFd 8 o)A
45718 3 B bs
[e) =]
. L2 AAEe 100% L
A A R DL gy c AEE B T
v 2 T T NeAE UE &
T2 A8 AAd 4
A AeE 4 =S
)
CLT-222E A L oo gre
B OARAT BHe -
o U QAsFe HEEE
T owwE A T g sag
= °© il >
ool i o 100% ATFEEES s
AE | ggy oSOlEASA Addse Az
wo SR 2] A =° 2= o]l= n}o o}
;L}_/\] 63:}6]' HT‘/]' LH g} CLT /}—;]_7:“ _/;\_EE%“ T M o U X‘ﬂ gl
2~ H) = FEANI CLTe] 84F A4

| BTz e of 5% 59 o o
= o o) =] 71 7 WA 100% A+E%E G g 5 e =239

_ HHT 23 = 79 o T wax=sE &2 o Aa A o
e 70t = —F A8} = = e
WA 7H CT-22e 3 CLT-23dE AHE
AR R B S RS R o

A zZdgel 58 .

% i A2 & e ya
= zag ¥ A8
7 Agza AL

£ 23 24

&Fo] H g

= 2z

HuM e F3

ZIBHREIA) A=

=

WAz 7

A%g gAstw of

80 -



izl
A
MA &

s

=i
=

ity

AA7 &

®E 100% S48

v 2 Cyclic 814
& B RHT =

Al oA 2
e

81 -



3)
S},

I = 7FE A o] &3t 7)o

9

3o

= = or Jjo
ﬁTl _:Tl .z_o )AO
T T m H
_..E file) JNA| W
of e F
T o i
) 1-!0
70 o o ‘,u_w.,_
o M oW
oy = -
L
E o| ol N
oW
- No =& o7
N G z]t
o ﬂr T o _Pw
et ﬁA_.ﬁ T AF 5
~o o T
Voo T s
i T o =
s o A 3
N = N Xfo
K-
%_ T o©
=
ﬂ = © W
X ol E
o

ZTZ
Z 4=

‘_!El_
:rL
z7zEo FUYAG BAF £5e =
o

Mo N

]
o] Aot Aol thek &) A& =

o}
il

ﬁo
B

W 1A A
g 5 A

s

A o2 T

Pz
™

=
a

1A

S

o o

82 -

oA 7}

A

He A

=]
Aoz

.



HeZ. AT ZFOM syt sli2l fspI|s =

9] AElE Fa ¥ FABA AR FHAAGA 2P FZ AAY A FYE o] oA
Stk WAE CLT panele AL83l7]% sxw A%o| ;o] H82 RC WAL Aste A5
S goh bl FEEA A AE WS 4E 7 EE ok AF R
of AT Y TEE L ASE Atk FHEA A=) YA A A hF AT 4G

e ot gt

1. LCT One
[3% 6-1 ] LCT One /&
2 2] | Dornbirn, Austria
AEE8E | Commercial Office
= & |8
AE=o] |27 m
Wood Beam
Hybrid slabs
concrete slab
T2 2 Core wall concrete
load bearing glulam posts
exterior wall .
curtain wall

[28 6-1] LCT One &% 9 &
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[18 6-2] LCT Ones] HH=
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2. The Earth Sciences Building at UBC

[¥% 6-2] The Earth Sciences Building at UBC 7] &

4 %] | University of British Columbia, Vancouver, Canada
AE8&% | Institutional
S e
A=Fo] |22 m
Glulam columns and beams
S Glulam chevron braced frame with steel connector
Concrete core wall
Special long-span, Composite Wood-steel trusses at one level

NORTH WING

TIMBER

SOUTH WING
CONCRETE

Third floor plan

Academic wing: wood structure
Lab wing: concrete structure

[719 6-5] The Earth Sciences Building at UBCe] HH = 2 %3 2]
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[1¥ 6-6] The Earth Sciences Building at UBCS] HHA A 2H - GVy 7= =9}
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3. Fondaction CSN Building

[ 6-3] Fondaction CSN Building 7i.£&

< =] | Quebec, Canada

AEEE | Office building
s T |6
HEEC] |-

Hybrid wood-concrete structure

F%382] | Glulam post and beam

Concrete core wall

[Z2¥ 6-7] Fondaction CSN Building®] ¢J& 3 uj&




ENTREPRENEUR GENERAL i N A =
450.447.0337+450.534.4853 | perltli :

[1¥ 6-8] Fondaction CSN Buildinge] 3= #gA
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4. Tamedia office building

[ 6-4] Tamedia office building 7] &

2 Z] | zurich, Switzerland
AE8%E | Office building
= % |6
Aggol |-

Wood column and beam
F232

Wood brace

4
A

i .\ B !

[18 6-9] Tamedia office buildinge] ¢]&F = Y+

WITCHEM BV bALL
MEETING \)
OFFIGE /
! « - /
Y CLOSED OFER ", /
. o i 1 s LOUNGE - LANDSNG WOl | WO &

[18 6-10] Tamedia office building®] HH =




b L

(19 6-11] Tamedia office building®] A A28 - FA] 7}A|




5. Bullitt Center

[ 6-5] Bullitt Center 7§ &

2 *] | Seattle, Washington, USA
AEEE | Office building
= T |6
HEEC] |-
Glulam post and beam (&%)
- Concrete column and beam (3}5%)

Timber-concrete floor slabs

Steel brace (B 2 7|5 2% H3F)

(29 6-12] Bullitt Centere] &%

EREE




Steel brace frames

Heavy timber
frame

Concrete columns

[719) 6-13] Bullitt Centere] = AgA| 28 - &

Concrete floors
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6. The Government of British Columbia’ s Wood Innovation and Design Centre

[ 6-6] The Government of British Columbia’ s WIDC 7] &

2 %] | Prince George, B.C., Canada
AE8% | Office space; University academic programs
= T |6
AEE°] 295 m
Glulam columns and beams
iz CLT panel core wall
LSL ledgers
LVL structure mullions, LVL main entrance

K |
| &

[Z238 6-14] The Government of British Columbia’ s WIDC <& 2 3}




[1¥ 6-15] The Government of British Columbia’ s WIDC2] HH&E=
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7. WoodTek HQ

[3£ 6-7] WoodTek HQ 7} &

2 Z] | Taichung city, Taiwan
AEEE | Office building
S e
AEEC] |-
CLT panel wall
T+z2824 | 1F - Roof : CLT +#+%
A8t 1% : RC 7%

(19 6-17] WoodTek HQ9 <5
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