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emissions. Adapted from the LETI
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energy residential model page 19)
available at: hitps.//carbon_tips/ecp
(last accessed 17 June 2020)
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TABLE 2: A1-A3 ECFs for typical structural materials

Unreinforced, C30/37, UK average

ready-mixed concrete EPD[1] (35% cement 0.103 MPA, 201 8[2]
replacement)
Unreinforced, C32/40, 25% GGBS
e 0120 ICEV3[4]
Unreinforced, C32/40, 50% GGBS 0.089 ICE V3
cement replacement
In situ: piling, substructure, ;i ed, €32/40, 75% GGBS
superstructure e 0.063 ICEV3
Concrete Unreinforced, C40/50, 25% GGBS 0438 ICEV3
cement replacement
Unreinforced, C40/50, 50% GGBS 0102 ICEV3
cement replacement
Unreinforced, C40/50, 75% GGBS
cement replacement 0.072 ICEV3
Unreinforc_ed, C40/50 with average UK 0178 ICEV3
cement mix
Precast Reinforced, 150mm prestressed hollow
core slab: British Precast Concrete 50.2kgC0, e/m* BPCF, 2017[5]
Federation average EPD
—------------------------------------------------q
| Reinforcement bars UK: BRC EPD 0.684 BRC, 2019[&] |
| Wordwide: Worldsteel LCI study data, 2018, 1.99 ICE V3 |
| world average 1
| PT strands= Azsume the zame as reinforcement bars |
Ik UK open sections: Britizh Steel EPD 245 BS, 2020[7] :
teel
| . Europe (excl. UK): Bauforumstahi[8] |
I Structural sections - = EPD 1.13 Bauforumstahl, 2018 l
| Wordwide: Worldsteel LCI study data, 2018, |
1 id - 1.55 ICEV3 I
| m g}P’“ﬁ"’d sheet ;. TATA Comflor EPD 2.74 TATA, 2018 |
------------------------------------------------I
Blockwork Precast concrete blocks Lightweight blocks 0.28 ICEV3
I Manufactured structural CLT, 100% FSG/PEFC 0.437 ICEV3 |
[Fimber, excl. carbon timber Glulam, 100% FSC/PEFC 0.512 ICEV3 :
[pequestrationfS], [10]  syudwork/framing/flooring  Softwood, 100% FSC/PEFC 0.263 ICEV3 I
Plasterboard Partitioning/ceilings Minimum 60% recycled content 0.39 ICE V2
Intumescent paint For steelwork Specific EPD: Amotherm steel WB, Amonn 2 AMONN, 2019[11]
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Guangfu Rd

Zili St

Huaming St

Zhongyi St
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Bl | E | ST sy s¥ s HRiT 2 BT
ELE 0.60 0.35 0.80 0.50
HEE 0.50 0.30 0.70 0.45
AEE 0.60 0.35 0.80 0.45
K B 0.70 0.40 0.90 0.50  |Hdi#i 8
KALE 0.80 0.45 1.00 0.55  |Midi#i g
i 0.80 045 1.00 0.55 |78
BARE 0.70 0.40 0.90 0.50  |Mi.Ji#7 &
] L B 0.70 0.40 0.90 0.50 ¥ 678
HiEE 0.80 0.45 1.00 0.55 |H.LEiE

s Ml HEE 0.80 0.45 1.00 0.55 |MiLEFR
W #E 0.80 045 1.00 0.55 |HL#iE
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BB 0.70 0.35 0.90 0.50
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Add/Modify Seismic Load Specification X
Load Case Name : Ex ~
Seismic Load Code : Taiwan(2011) w1
Description : | |
Seismic Load Parameters
Seismic Zone (Z) : IGeneraI Zone w

Seismic Zone Related Data...

Importance Factor (1) : 1.0 ™

Seismic Magnify Factor(ay) : 1.2 w

Structural Parameters

X-Dir. Y-Dir.
() Analytical Period : i} 0
@ Approximate Period : |1-316 " 1.316 |
Fundamental Period : |1-316 " 1.316 |

Response Madification Coef ||4 0

Rest v |40

Seismic Load Direction Factor (Scale Factor)
Y-Direction :

Accidental Eccentricity

b ]

X-Direction :

© Positive

(@ Positive

ONone
()None

O Negative
() Negative

X-Direction (Ex) :
Y-Direction (Ey) :

Torsional Amplification

[ ]Accidental Eccentricity [ Jinherent Eccentricity

Additional Seismic Loads (Unit:kgf,m)
Add.-X Add.-Y

Story Add-R. ~ Add

Seismic Load Profile... Cancel Apply

—— Si1E

Seismic Zone (Z) :

Horizontal Spectral Accel.

General Zone

X- Direction Period Y- Direction Period

| ®1.7 = 0.085H0~(3/4) @1.T=0.085H0~(3/4) |

(2. T = 0.070Hn~(3/4) (O2. T = 0.070Hn~(3/4)

(3. T = 0.050Hn~{3/4) {)3. T = 0.050Hn"(3/4)

Hn: |38.6 {m) Hn: |38.6 (m)

Cancel

E iﬂ", 'ﬁi % % Zﬁ J,%l, U_I B Design Maximum
(3Féj|3|:ﬁ) Short Period (Ss) : l0.6 v |0.8 vl
1sec Period (51) : |0-35 le.S v,
5 175 4.0
7N 24
Te.liwan-."—'_-:{l)bg Perlod &Iéulator x Floor Load Type

Floor Load Type Name & Description

MName :

Description :

A
B
N
S
o%

<E)#851=0.085Hn
HEBEE=40
« MRZE=1.2

558, % =300 kgf/m2
&8 =200 kgf/m2

(EEHEE

T

DL300+LL200

Floor Load & Load Case

Load Case Floor Load
1. /DL | |-300 kaf/m~2 Sub Beam Weight
2. |LL ~ | [-200 kqffm~2 [ ]Sub Beam Weight
3. | NONE ~ 0 kgffm~2 Sub Beam Weight
4. | NONE ~ 0 kgffm~2 Sub Beam Weight
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FIEﬁ ﬁ[ %77 (EX)

|

I

Load combination :1.2D + 0.5L- Ex

12E {iI#(cm) =ik =:

ER -4.541 0.0013

Roof -4.0866 0.0008
10F -3.8006 0.0009
9F -3.4729 0.0011
8F -3.094 0.0012
7F -2.6675 0.0013
6F -2.2014 0.0014
S5F -1.7059 0.0015
4F -1.1939 0.0014
3F -0.6877 0.0013
2F -0.2389 0.0007
1F 0 0

UUUUUUUUUUUUU
EEEEEEEEEEEEE
-2.885%742+000
EEEEEEEEEEEEE




FIEﬁ ﬁ[ %77 (Ey)

i
I . ]

Load combination: 1.2D + 0.5L- Ey

UUUUUUUUUUUUU

UUUUUUUUUUUUU

3333333333333

EEEEEEEEEEEEE

55555555555

12E {iI#(cm) =ik =:

ER -5.454 0.0007

Roof -5.2072 0.0007
10F -4.9494 0.0010
9F -4.6057 0.0013
8F -4.1673 0.0015
7F -3.6399 0.0017
6F -3.035 0.0019
S5F -2.3679 0.0020
4F -1.6603 0.0020
3F -0.9508 0.0018
2F -0.3246 0.0009
1F 0 0




B2 5 23,807 (kg)

H&375 151,851(kg)

Seismic Load Profile Seismic Load Profile
Component Select Profile Component Select Profile
[ (®) %-Dir (®) Story Force (®) X-Dir () Story Force
() yDir () Story Shear (y-Dir (®) sStory Shear
O X &Y Dir O Overturning Moment O X &Y Dir O Overturning Moment
(CisRss ()sRss sF
BF
Story - Seismic Added ~ Story Added Story Story v ~
Name Weight Elev. Force Force Name Force Force Shear N or
Roof 41208.075 3860.0 18173.591 0.0 Roof 0.0 18173.591 0.0 0.0
11F 258518.62 3500.0 23807656 | 0.0 1TF 0.0 23807 656 18173.591 6542 &
10F 265118.5 3150.0 21973 911 0.0 10F 0.0 21973.911 415881.247 212 E
9F 265118.5 2800.0 19532365 (0.0 9F 0.0 19532365 63955.157 436
BF 265118.5 2450.0 17020819 (0.0 BF 0.0 17090.819 83487 522 T.28
TF 265118.5 2100.0 14548274 (0.0 7F 0.0 14545274 100578.34 1.08
6F 2651185 1750.0 12207728 [ 0.0 6F 0.0 12207.728 115227 61 148
aF 265118.5 1400.0 9766.1824 | 0.0 5F 0.0 9766.1824 12743534 1.93
4F 265118.5 1050.0 73246368 | 0.0 4F 0.0 7324 6368 137201.53 241
3F 265118.5 T00.0 4883.0912 | 0.0 3F 0.0 4883.0912 14452616 2582
2F 265118.5 350.0 24415456 | 0.0 2F 0.0 2441 5458 14540925 3.44
GL. — 0.0 — — W G.L — — 151850.8 397 v
£ > £ >
8000 14000 20000 40000  BOO000
Tt prp———— v Seismic Force o rpr=—" i Story Shear
File MName: ‘D:]‘.n AR R B R RS 1 4 FE M‘ File Name: D:\E R TR SR 2 E RN R s i \FE M|
Make Seismic Load Calc, Sheet Browse .ﬂl Close Make Seismic Load Calc, Sheet Browse Close
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ol 7R & A st RS U E R E

| C3/C4
WC3
C3
WC2
C2
[ ] C1 650x650x30 WC1 | 750x750
__ o C2 600x600x28 WC2  700x700
WC1 : c3 550x550%25 WC3 | 650x650
’ 1 C4  H200x200x8x12  WVB1 330x330
WVB2 270x270

WVB1 WvVB2 WVB1
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WB1
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5l 7RO & 45 198 e [ 182 1%

WVB2

WC1~WC3

WB1 :
Span 9.18m N

WVB1 /

C1~C3

) 4% F8 Ef B (mm) Ratio

C1 BOX650x650x30 0.336

C2 BOX600x600x28 0.103

C3 BOX550x550x25 0.134

C4 H200x200x8x12 0.314

B1 H588x300x12x20 0.276

B2 H488x300x11x18 0.174

B3 H350x175x7x11 0.149

B4 H244x175x7x11 0.351
R&E B ERE (mm) Bx N B2 & 1] (kg/cm2)
WC1 | 650x650 64.6 < 95 (n Lfc)
WC2 | 550x550 52.8 <95 (n Lfc)
WC3 450x450 30.8 <95 (n Lfc)
WB1 500x850 85.0 < 115 (Cb Lfb)
WVB1 330x330 65.6 <79 (n Lfc)
WVB?2 270x270 55.9 <71 (n Lfc)




AN Al

%1% (Critical Case)

RETE 2 2L

Section WB1 a
B H [EEfEcm2 [REEMEE cms |S5EIEMEE cmd4  [RENETEEE cm3  |S58AETEAEE cm3
SECTION size
(cm) 50 85 4250 2558854 885417 60208 35417
P em 918 MELLN 63.5256 B N E ]
. BNBEREERE,
35+ R BB 340" 646 =5117755.52 / 60208
M E105-F34S[HT R 48N 0.66§%J$*%§Q’EXX % 10500000 = 85.0 kg/cm2 < Lfb = 115 kg/cm2 ,0k
‘Pégq:}%,@jj Lfc Y = L
(kg/cm2) 95|E BB AR EL C 1.00
BEFRIEA fi REBEMEORE - ”
(i) 80 MELE C, 4.69tE o] fE1AEY, Ck 24.17
BEFSIEA f fEmEREEE,
(ke/cm2) 10 Co 1.000
B ES]
o (kg/cm2) e
Axial | Shear-y Shear-z Torsion Moment-y Moment-z
Elem | Load Part (kgf) (kgf) (kgf*cm) (kgf*cm) (kgf*cm)
247 | sLCB2 J[155] 0 0 -11709.44 | 47749.19 5117755.52 0



Type2 B B (Ex)

mggfgmie;ﬁﬂR

Load combination:1.2D + 0.5L- Ex DISELACEMENT

¥X-DIERECTION
g I8 (cm) =SB ez 0.00000e+000
—-4,.21662e-001
oo _ -3.43324e-001
| L EZ=E 46383 0.0013 i
N w Roof -4.1669 0.001 ~1.686652+000
- — -2.10831e+000
Y/ AN/ 10F -3.8052 0.0011 e
VH H\Wﬂ NV | w% 9F -3431 0.0012 S
W H /MH\ \F /\F 8F -3.0181 0.0013 lii'ZiEiTiﬂEﬂ
| I L 7F -2.5641 0.0014 _4.63828e+000
6F -2.0799 0.0014 S e

5F -1.5919 0.0014 R
4F -1.1079 0.0013 e
 E— — 3F -0.6459 0.0012 FILE: Final vood-
2F -0.2231 0.0006 S
X+ 0.000
1F 0 0 t

| =
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75 (Ey)
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Load combination: 1.2D + 0.5L- Ey

12E

fir#8(cm)

BRI

o 4.5433 0.0001

o - 0.001
10F 4133 0.0014
oF -3.6486 0.0015
i 3.1393 0.0014
. 126536 0.0013
. 21953 0.0014
. "1.7059 0.0015
M 11979 0.0014
. 10.6926 0.0013
2 -0.2425 0.0007
1F ; ;

midas Gen
FOST-FROCESSCOR

DISPLACEMENT

Y-DIRECTION

0.00000e+000
-4.13029=-001
-8.2605%9e-001
-1.23909e+000
-1.65212e+000

-2.06515e+000
-2.478182+4000
-2.89121e+000
-3.30423e+000

-3.7172ge+000
l ~4-13025=+000
-4,5433224000

SCALEFACTOR=
4.2821E4001

1:BS: EL‘:BE

MRX : 97
MIN = 145
FILE: Final wood~
UNIT: cm
DATE: 06/06/2024

VIEW-DIRECTION

Nt

—

Z: 0.000
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Seismic Load Profile

U IEcE

(X[E])

X JE12 =

19,080(kg)

bt

Component Select Profile

(®) X-Dir (®) Story Force

()y-Dir (") Story Shear

O X &Y Dir O Overturning Moment

() sRss

Story Weight Elev. Seismic Added ~
Name Force Force

Roof 41767.072 | 3860.0 14671473 |00
11F 17324765 | 3500.0 19080.326 | 0.0
10F 177117.71 3150.0 17555.893 | 0.0
8F 178865.38 | 2800.0 15759.22 0.0
8F 17934226 | 24500 13826.081 |00
7F 180478.11 2100.0 11925924 (0.0
6F 181613.96 1750.0 10000.857 | 0.0
5F 182186.21 1400.0 80259033 | 0.0
4F 182757.32 1050.0 6038.297 0.0
3F 18275846 | 700.0 40255564 | 0.0
2F 182757.32 | 350.0 20127657 | 0.0
G.L. 0.0 - - v
< >

File Name: DS R TIE N SR B Rt RS \FE M

0 4000

8000 12000 18000

Seismic Force

Make Seismic Load Calc, Sheet

Browse

Close

FEERENDME

Seismic Load Profile

PAEIE=

Component Select Profile

@ X-Dir O Story Force

() y-Dir (®) Story Shear

()% &Y Dir (C) overturning Moment

(_)5RSS

Story Added Story Story Ov
Name Farce Farce Shear ]

Roof 0.0 14671 473 0.0 0.0
11F 0.0 19080.326 14671.473 528
10F 0.0 17555.893 33751.799 1
8F 0.0 15759.22 51307.692 s
8F 0.0 13826.081 67066.912 585
I 0.0 11925.984 B80892.993 8.68
&F 0.0 100002887 92818.977 1.19
5F 0.0 8025.9033 102819.84 1.55
4F 0.0 6038.257 110845.75 1.94
3F 0.0 40255564 116884.04 235
2F 0.0 2012.7657 120909.6 277
GL — — 122522 37 320 v
< >

BB 122,922(kg)

X

Roof

0 20000  S0000 80000 110000
= : Story Shear
File Name: D\ SRR G2 RN A @S T FE M
Make Seismic Load Calc, Sheet Browse Close

>4
=

1E2E5

ZJ

7153 i [El



I
{0

U BoE El(Y(a)

J

Y JREME ] 26,826(kg) YEEKEI ] 170,848(kg)

Seismic Load Profile b4 Seismic Load Profile >
Component Select Profile Component Select Profile
Roof

() %-Dir (®) Story Force ) %-Dir (") Stary Force

(®) Y-Dir (D) story Shear (®) y-Dir (®) Story Shear

()% &Y Dir (O) Overturning Moment ()% &Y Dir () Overturning Moment

()sRss (C)sRss

Story _ Seismic Added A Story Added Story Story O~
Name Lzl EE Force Force Name Force Force Shear N
Roof 41787.072 3860.0 1365067 0.0 Roof 0.0 18650.67 0.0 0.0
11F 17324765 3500.0 26826.366 | 0.0 11F 0.0 26826.366 1865067 671
10F TR 3150.0 24683058 |0.0 10F 0.0 24683.059 45477.036 226
9F 17886538 2800.0 22156.99 0.0 SF 0.0 22156.99 70160085 472
8F 17534225 2450.0 19435.055 (0.0 8F 0.0 19439 055 92317085 795
7F 180478.11 2100.0 16767.575 | 0.0 7F 0.0 16767575 111756.14 1.19
GF 181613.96 1750.0 14060919 | 0.0 6F 0.0 14060.919 128523.72 1.654
5F 182186.21 1400.0 11284179 | 0.0 5F 0.0 11284179 142584 63 214
4F 182757.32 1050.0 84896644 (0.0 4F 0.0 34806644 153868.81 287
3F 182758 46 T00.0 56598115 [ 0.0 3F 0.0 5659.8115 162358.48 324
2F 182757.32 350.0 28298831 0.0 2F 0.0 28298831 168018.29 3.83
G.L. — 0.0 — — W - G.L. - - 170848.18 443 w
< > o < >
o so00 15000 25000 0 40000 BO000 120000 1E0000
e prprr—— v Jeismic Force T =y v Jtory Shear
File Name: D:\E R TTREEHE B2 RN E it R E 54 \FE M File Name: D \E R TR SR R Rt RS 4 FE M
Make Seismic Load Calc. Sheet Browse Make Seismic Load Calc, Sheet Browse
. Close . Close
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WC4

WGC3

WC2

WC1

AL IB AT B RIS el [H A% E

WVB1

WVB1

TEREFEER N
WC1 | 850x850
WC2 | 700x700
WC3 | 550x550
WC4 | 400x400
WVB1 | 400x400
WVB2 300x300
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CCCCC

450

WVB1 | 450x450
WVB2 | 350x350
WVB3 | 180x180



NG o 27

WVB1

WB2
WB1
Span 9.18m

WVB1 / ]

R4S B ETE (mm)

B N FE 1 (kg/cm?2)

WC1 850x850 75.8 <95 (n Lfc)
WC2 | 700x700 53.6 < 95 (n Lfc)
WC3 550x550 27.8 <95 (n Lfc)
WC4 | 400x400 1.9 < 95 (n Lfc)
WC5 300x300 27.8 <95 (n Lfc)
WB1 | 500x850 75.5 < 115 (Cb Lfb)
WB2 450x750 66.0 < 115 (Cb Lfb)
WB3 | 400x550 35.0 < 115 (Cb Lfb)
WB4 300x500 31.3< 115 (Cb Lfb)
WVB1 | 400x400 81.7 < 86.5 (n Lfc)
WVB2 | 300x300 43.8 < 77.0 (n Lfc)
WVB3 | 270x270 55.2 < 67.5 (n Lfc)




Type3 B BN (Ex)

—

_——

Y |

i

=

INIANA

W IN/ N

NASY

Load combination :1.0D + 1.0L- Ex

12E

{iI#%(cm)

EEETE

BER -10.2826 0.003

Roof -9.2254 0.003
10F -8.1862 0.003
9F -7.1201 0.0032
3F -6.0025 0.0031
7F -4.9155 0.0032
6F -3.7939 0.0027
5F -2.8338 0.0027
4F -1.8726 0.0021
3F -1.1215 0.0021
2F -0.3854 0.0011
1F 0 0

midas Gen
FOST-PROCESSOR

DISFLACEMENT

X-DIRECTICON

0.00000=24000
-9.34785e-001
-1.88957=+000
-2.30438=+000
-3.73914=+000

-4.68735%3=+000
-5.60371e+000
-6.54350=+000
-T7.47328=+000

-3.41307=+000
l -59.34785=+000
-1.0282€e+001

SCALEFACTOR=
1.8%80E+001

CB5: sLCE1S

MRY : 97
MIN : 416
FILE: Final wood-
UHIT: cm
DRTE: 06/06/2024

VIEW-DIRECTION

| =

Z: 0.000




Type3,

-

/N

7/

N\

N/
VAN

N/

N

—— 1 T

Load combination: 1.0D + 1.0L- Ey

12E

BRI

- 8.8958 0.0013

Roof -8.4525 0.0022
10F -7.6691 0.0029
o 66615 0.0027
5 7094 0.003
g 40694 0.0028
g 30895 0.0026
> -2.783 0.0026
. 1872 0.0022
. 1172 0.002
g 0426 0.0012
1F ; ;

midas Gen
POST-FROCESSOR

DISPLACEMENT

¥-DIRECTION

0.00000e+000
-8.08707e-001
-1.61741=4000
-2.42612e+000
-3.23483=24000

-4.04354=24000
-4.8522424000
-5. 6609524000
-E.1696624000

-7.27836e4+000
l —5.03707=+000

SCRLEFRCTOR=
2.1916E+001

CB3: sLCBls

MAY : 97

MIN @ 145

FILE: Final wood~

UNIT: cm

DATE: 0Og6/06/2024
VIEW-DIRECTION

—

Z= 0.000




N

CrF

I

WA
L"J:Q'"
T

TEIZ B2 5 43,822(Kg)

Seismic Load Profile

X

Component Select Profile

@ x-Dir @ Story Force

(y-Dir () Story Shear

O X &Y Dir O Overturning Moment

()sRss

Story Weight Elev. Seismic Added ~
Hame Force Force
Roof 22784.251 3860.0 21679779 |(0.0
11F 159159.93 3500.0 43821.897 |00
10F 162611.74 | 3150.0 40295.062 |0.0
9F 164936.5 2800.0 36329899 (0.0
8F 167261 .27 24500 3223672 0.0
7F 167261.27 | 2100.0 27631475 |00
GF 167261.27 1750.0 23026229 | 0.0
5F 170143.98 1400.0 18738484 (0.0
4F 173026.69 1050.0 14291959 (0.0
3F 173026.69 700.0 95279729 (0.0
2F 17302669 350.0 476398685 (0.0
G.L. - 0.0 - - v ez
< >
10000 25000 25000 s0000
—— - Seismic Force
File Name: DR IR SR F AT FEM
Make Seismic Load Calc, Sheet Browse Close

FEEAQNDHE

Seismic Load Profile

&8 272,343(kg)

x

Component Select Profile

@ X-Dir O Story Force

() y-Dir (®) Story Shear

()% &Y Dir (O overturning Moment

(O)sRss

Story Added Story Story Ov »
Name Force Force Shear N

Roof 0.0 26T3.779 0.0 0.0
11F 0.0 43821.887 21679.779 Tol
10F 0.0 402595.062 65501 675 3.07
9F 0.0 36329.809 105796.74 6.78
8F 0.0 32236.72 142126.64 1.18
TF 0.0 27631.475 174363.36 1.79
&F 0.0 23026.229 201994 83 2458
SF 0.0 18738.454 225021.06 3.28
4F 0.0 14291.959 243759 52 413
3F 0.0 95279729 258051.48 5.04
2F 0.0 4763.9865 267579.46 5.97
GL — — 272343 44 693 w
£ >

File Name: DAE R R EF N E b A B E AT FE M

Roof

a

40000

100000 180000

Story Shear

2E0000

Make Seismic Load Calc. Sheet

Browse

Close

HEE
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Typel-ifitd (Ex)

N/

Type2-SHAR S 4548 (Ex)

iU
NA

J/ANI/

Type3-/t& (Ex)

IS Typel-ifit® Type2-ffii KBS 4518 Type3-A18

R HBHE | 4.0 €0 1.316s 40 ' X:1.1155s | Y:0.9631s 24 €0 0.774s
(ETEAEE (ton) | 1,878.3 + 818.7 (IBMRERETAFEIE) | 900.7 + 818.7 (IBMMARETEFHE) | 598.7 + 818.7 (1ZIRRAIFH E)
HEEMEN 151.9 (ton) 122.9 (ton, X) 170.8 (ton, y) 272.3 (ton)

Xofu% e 4.54 4.64

10.28




ol 45 1B X FE I E AT
EMENEREERERHCOBNER

w2\ | 4 1 s kgCO2e
MIRAR Ehatshe =il RREE  REEEm  EERERE AmE#H | RIXBEE
. | S A kg 0.954 0.168 0.017 1.14
S A i kg 0.954 0.185 0.013 1.15
KiE | FTREROEREL(4000psi)  m3 4.8 17.42 343.09 4.57 369.88

BT © AR FM-E AL 2023k A
FarEA LT . 1m3=2400kg 369.88 /2400 = 0.154 lkgFa#eE s = 0.154 kgCO2e

A5 Waste factors for typical structural materials

Material/product

R (@SB BEFEFM

Waste Waste factor : Manual of Low Embodid carbon Buling Rating ystem
rate {WH) (WF)[1] WRAP Net Waste Tool reference a

i

: Y
GConcrete in situ 0.053 Table 2, concrete in situ 8 & w '.:
Concrete precast (beams ‘¥' . ﬁ%ww
and frames) 1% 0.010 Table 2, concrete precast (large precast elements) : Ly 5
Steel reinforcement 5% 0.053 Appendix 1, frame: in situ concrete frame generic;

Table 2, ferrous metals

# 20235}
Steel frame 1% 0.010 Appendix 1, frame: steel frame generic ; AR REHE




WA B BE =T E

ton 2000.0
1800.0
1600.0
1400.0
1200.0
1000.0
800.0
600.0
400.0
200.0

0.0

B GLT C&B
B CLT roof slab

Deck / remainder

M Steel frame
W Rebar

B Concrete

Total (ton)

it CAERES

.................... === —qecrmeeermememeee e ——

' -51%
iweight E

\ 1
\\ 1
~ |
A
\ |
\ |
\ 1
\ 1
A\ I
Y 1
\ 1 1
\ 1 1
\ 1 1
A 1
\‘ S~
\
A
A
\
A
Al

+68%

-73%
RC \\\:VOOd
and
Steel
RiE
0.0 321.0 598.7
0.0 116.9 136.9
111.9 67.3 59.9
516.8 263.7 0.0
157.5 23.0 0.0
1204.0 176.1 0.0
1990.2 968.0 795.5

MR E=(ton) kgCO2e
Rebar 157.5 1.14

Steel frame 516.8 1.15
Concrete 1204 0.154

Deck / remainder | 111.9 0.053/0.001

Al-A4

157500x1.14+516800x1.15+1204000x0.154

=959,286

ASw

(15700+1204000)x0.053+516800x0.001

=65,160.9

959,286+65,160.9= 1,024,446.9(kg)




I
E_E»
Py
s
N7
71

IxHFEETE AM 2GR KLH Massivholz GmbH

B A ARM NN LR 2 s FHE
= 1127 RE




BRI EETE

Bise2%#  North Europe Service 7
ALl e NETHERLANDS - ROTTERDAM E tl:__r H— /% D :|: = /
EEEE 25925 (km)
HEE CHINA - NINGBO
WxBEIEZE 47.72 (kg)
SENE () 25928
TixHERE (AFF) 47725002

E#I2GR © EVERGREEN Ak BE Gt B 1%

Y ERMEOZESEE
e TNARERBESE 18221.86 B BRI BEIE 33.54 (kg)

=25 RER e | ML AEK| B&
ME LTI/ =E BERH A R Wi
- ih ¥ iy | EA Wil | &R
EVER APEX 1290-007E
----- 05/29 | 05/21 | 06/03 06/25 | 06/29 | - 07/06
REH (CEM)
EVER ACE 1291-011E
06/02 | 05/29 | 06/05 07/03 | 07/08 07/13
R&iH (CEM)
ERIZRR | EVERGREEN&E & AnHAZR BUM -1t o8 -5 2 M 4R May 30,2024




O EBMIxBFNESTE

S E T B E (BLLLE )
H137AE

FHES(401R R &)
%8 (5 2£80)
546.24 x 6=3277.44

=LAV E((SEESTS)
543.20 x (4.7+3)=4182.64

At HE 2 B
3277.44+4182.64:7460.08 (9)

3B EN pERE (km) | ixBERBIETE(9)
P (H%?ESO) 546.24 6 3277.44
58 ([FER50) | 543.20 7.7 4182.64

ERIOR | R ERERHIT AT B E AR A R B AR R B iR &&T: 7460.08 (g) = 7.46 (kg)




A1-A3 ECFs for typical structural materials

Manufactured structural CLT, 100% FSC/PEFC 0.437 ICEV3
Timber, excl. carbon | DMDer Glulam, 100% FSC/PEFC 0.512 ICEV3
sequestration[9], [10]  stydwork/framing/flooring ~ Softwood, 100% FSC/PEFC 0.263 ICEV3
Formwork Plywood, 100% FSC/PEFC 0.681 ICEV3

A4 ECFs for typical transport scenarios (UK)

A4 Transport km travelled by road A4 ECF (kgCO,e/kg)
scenario

Locally manufactured 50 0.005
Nationally manufactured 300 0.032
European manufactured 1500 0.160

A5 Waste factors for typical structural materials

. Waste Waste factor
Material/product rate (WR) (WF)[1] WRAP Net Waste Tool reference

Timber frames (beams,
1%
columns, braces)

0.010 Appendix 1, frame: timber frame

Timber floors (joists, boards) 10% 0.111 Appendix 1, floor: wooden floor



Wl R A BIKEFINESTE

it CAEBES

ton 2000.0
1800.0
1600.0
1400.0
1200.0
1000.0
800.0
600.0
400.0
200.0

0.0

W GLT CEB

W CLT roofslab
Deck / remainder

W Steel frame

B Rebar

W Concrete

BB
321.0
116.9
67.3
263.7

23.0
176.1

MY E=(ton) kgCO2e

Rebar 23 1.14

Steel frame 263.7 1.15

Concrete 176.1 0.154

GLT C&B 321 0.521

CLT roof slab 116.9 0.437

Deck / remainder 67.3 0.053/0.001/0.111/0.01
Al-A4

23000x1.14+263700x1.15+176100x0.154=356,594.4
AS5w
(23000+176100)x0.053+263700x0.001= 10,816

Al-A3
321000x0.521+116900x0.437=218,326.3
A4

(321000+116900)x0.16=70,064

ASw
321000x0.111+116900x0.01=36,800

356,594.4+10,816+218,326.3+70,064+36,800= 692,600.7 (kg)




NEBIKPINERTE

ton

B GLT C&B
M CLT roof

Deck / remainder

2000.0
1800.0
1600.0
1400.0
1200.0
1000.0
800.0
600.0
400.0
200.0

0.0

slab

B Steel frame

W Rebar

M Concrete

ith FASBES

ikt
0.0
0.0
111.9
516.8
157.5
1204.0

B
321.0
116.9
67.3

263.7
23.0

176.1

2N

598.7

136.9
59.9
0.0
0.0
0.0

EEMR E = (ton) kgCO2e
GLT C&B 598.7 0.521

CLT roof slab 136.9 0.437
Deck / remainder | 59.9 0.111/0.01

Al-A3

598700x0.512+136900x0.437= 366,359.7

A4

(598700+136900)x0.16= 117,696

ASw

(598700x0.111)+(136900x0.01)=

67,824.7

366,359.7+117,696+67,824.7=551,880.4 (kg)




B2 kAR e o

1000000
900000
800000
700000
594320
600060 218,601.00
500000
69,789.30
400000
402,326.40
300000 179550
200000 303,255
100000 185416 81,729.30
733340
0 ()()
] Vel PN
B GLT C&B 218,601.00 402,326.40
B CLT roof slab 69,789.30 81,729.30
deck / remainder 65,160.90 47,616 67,824.70
M steel frame 594320 303,255
M concrete 179550 27,119.40
M rebar 185416 26,220.00
#atix HE = (kg) 1,024,446.9 692,600.7 551,880.4

W GLT C&B
B CLT roof slab
deck /

remainder
W steel frame
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RC-CLT ) E &5 1%}

) RCHE-BT 14T IS E-181R
1. RC#E F (D2 ~ E2)#EHB &R 800
B =37z %l54°C - 700
2. BEEDLBMIERE) - E1(E o
Bﬁkﬁﬂ VEEREMmAREA R - El 500
BB E%72°C - 400
3. D1 B ERZEE36:00055 A & 200
SUFR - ZR227°C - R 200
S A2 ROKE Z IR K A . _‘____,/

WA - KUE S5 IR e ————
RENABRAURD - 0

0 5 10 15 20 25 30 35
B fal(min)



Steel-CLT)E & 1B &

BECC) SCHR-BL T iR G- 1R B IR SRR P IR R

1000

200

. iR EAEY 8] S B p0HDR 800
o M2 e S REEEI550°C - 00
B % U MR KE Ak B2 (D3) - T ¥#

S EDL(BBAIEIR) - E1(FERR 500
Y& 1% ) Bl & B & 302 °C - 500
151°C([&) -

400

. B ESRICLITENR R 2 i 300
RABREEWNENTER

A - B I 38R BB K 3 B Y o
SRS M TR E B RES 100
0 (3 2 O TIR AR A RS2 - ]
a 5 10 15 20 25 30 35
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Based on the simulation results, hybrid f;".”':‘.'. T T e T e
timber structural system makes it - -
possible to design a big opening without ~

any shear wall or brace installed, as well S
as creating an indoor wall-free space, »
even an asymmetric building with large s
eccentricity ratio on structure stiffness. '

,2r0.

<
c
-
-
.
.
-
o
-
.
»
’

Steel reinforced Timber component are
it e o light, fast and clean. In addition, the
lt' | h/ AR\ economic and ecologic benefits have made
the mixture of these two materials
_ . become an important objective in the
; modern multi-storey buildings.

Sructural options at core pan
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