Life cycle assessments

Material, material specification Ref. Calorific PEI GWP oDp Ap EP POCP
unit value primary energy globs ozone acidification  eutrophication summer smoyg
AON-TENGW.. Fenew.  warming depletion
MJl [MJ} [MJ] kg COeql [kg Riteq]l [kgSO,eq] [kg PO eq} {kg G,H, eq}
Solid reinforced concrete floor
st ¢ e alament,
2] 3608, £ 36/40), 120 mm frréd 492 10 s3] 0.5006038 115 00148 0.0148
Recyeling potential (FE 360 B, 85% primary) 1ok 178 4.7 =11 25 EY (1046 00086 00074
Total: tm? 314 6.2 44 0.0000040 4.069 0.0114 0.0070
Edge-nailed timber floor
2% maoisture content {local}, 180 rmm T 1580 110 1712 -143 00600016 0.067 0.0074 0.08085
ral steal, hotrolled section (FE 300 B 2.5kg 59 1.4 4.1 DOCo000R (L3 0.0011 0.0020
1 m? 1580 168 1713 ~138 0.0000018 0.080 0.0085 0.0585
B0

The recyoling potential of FE380 B is added to
the reinforced concrete floor because after the
partod of usage the structural steel can be
recycled. On the other hand, the reuse of the
matal nails in the edge-nailed timber element
appears unlikely and is therefore not consid-
erad, The comparison reveals better vaiues for
the edge-nailad timber element virtually
throughout, Its stored primary enargy (calorific
value) is released again upon combustion to
produce elsciricity and heat,

Origin of the data

Two computar programs wers used for the
assessments in this book. The program used
for Part B [Gabli 4) made use of data based on
exparience from cooperation with industry plus
patents and rade lterature, in contrast o this,
the software for Part C (LEGEP) provides
assessrments using inventory analyses calou-

lated on the basis of a theorstical means of pro-
duction between 1990 and 1899 at the Bauhaus
University in Weimar {IREB) and the University
of Kartsruhe {ifib), and are based on acknowt-
adged sourcas such as the Ecoinvent Data-
base (Swiss Federal Instilute of Technotogy).
The underlying data is not always eguivalent.
Reasons for this include the different strategies
with which processes are considered and the
way the fundamental data is determined. One
example that ilustrates the diiferent approach-
as is gypsum. YWhereas LEGEP assesses natu-
ral gypsum, Gabli - In accordance with the per-
centages consumad in Germany - considers
50% natural gypsurm and 50% desulpho gyp-
sum {a by-product of flue gas desulpherisation
in coal-fired power stations),

inorder to guarantee consistency within the
programs, 1o data was ransferred between
them, Deviations between the individual pro-
grams are denoted by ©in order o show that
further coordination work is required at this

point. The best matches betwesn the life oycle
asgsessments of the programs can be found in
the parametars non-renewable primary energy
input and global warming potential,

The goal of comparability among life cyole
assessment data has therefore not vet been
completely realised.

B0t Compliation of application-refated life cycle
assosement vailes using the example of an inter-
madiale floor

B 0.2 Material-relatad life cycle assassment values for
sornmon bullding materials

Material, materiat specification Ref. Calorific PEl GWP opp AP EP POCP
data origin (see above) unit value primary energy global gzone acidification  eutrophication surmer smog
non-refiew. renew.  warming depletion
_________ LY AL {W] {MJ] fkg CO.eq] [kgRtteql [kgSOeq] kg PO, eq) kg G H, eq]
Stone
Granfte® {India), polishad, p = 2750 kg/m?® b o737 332 G626 000012 4.5 045 (.38
Sandstone {local), sawn, p 00 ke 1 4099 03 253 0.000047 0.48 0a7e 0.058
Slates' flocal}, p = 2700 kgin® 1 4608 fReh] ban O.0300605 (.64 0.0 0.084
Marble (taly}, polished, p = 2700 kgim® 1 5749 249 422 0.000080 1.8 020 Q.16
Loam
Compacted loam”, p = 2200 kg/im™ T 158 i 3.7 3000003 0.068 0011 0.011
Laam bricks (sur-dried)’, p = 1200 kgir? Tm® 1257 4 74 G.000003 01z G011 0.018
Materials with mineral binders
Mertars and screedds
Anbiydrite, comyp, strength class 20, 2350 kg/m? 1 i 43 0.000010 0.24 0.043 037
Magnasia ", comp. strangth o 20, 2000 kgAn® T 2439 &4.9 348 0.000016 .44 0.060 G070
Gernent, comy. strength class 20, 2250 kgt Ty 2161 27 383 0000020 .85 013 0.099
Grypalm, olass | T tATy 4.4 177 0000008 0,18 0.018 0025
AT T 2075 25 445 0DGG0R0G 081 0.090 0.083

s silicate, poo 1800 kgim? 1 2030 t17 2487 3.000008 0.22 KT 0.035
Conorats (pavirg), p = 2500 kgin® 1y 1990 46 310 GL000013 (165 0.080 D058
Aarated concrete, p = 400 kg’ 1 1484 g1 185 0.000010 S 0.29 00851 0.040
Lightweight conorata®, p = 800 kg T ray 38 a7 0.00001 1 0.533 1048 0.048
Conerete
i situ conorete (O 28/30), p = 2340 kgin® 1 15449 17 251 QOO0 0.68 0,11 G086
in situ conorete (G U5745), p = 2360 kg Tt 1784 25 320 0.000016 0.68 s 0078
Precast conurete elemant test
{FE360E, ©35/45), p = 2500 kg G 4050 a6 455 0.000031 .56 a2 012
Boards
Garment fibreboard, p = 1750 kgdm® Tt 2685739 116 2200 1303020 4.3 .60 .04
Gypsum plasterboard” (type A}, p = 850 kg i 2655 251 150 0.000027 0,41 0.083 0.052




Life cycle assessments

-
Material, material specification Ref, Calorific PE! GWP oDP AP EP POCP
unit  value primary energy global azone acidification  eutrophication swmmer smog
non-renew.. rensw.  warming depletion
MJ] 41841 Mg kg CO.eq] kg Rlteq] ikg S0,eql [ky [?04eq3 fkg C.H eq]
Ceramic materials
Varl. perforatad clay bricks, exiermal wall, g = 670 kg tm? 1485 B38 85 Q000010 0.31 0.034 0.0350
Clay Dricks, intarnat wadl, p o= 750 kgdm? ’ 1663 715 107 (L0000 0.34 0035 0.056
Solid enginsering bricks (<Mz), p = 1600 kg/m? od ATTE 38 301 Q.0G0026 0.79 0.084 0.14
Glazed stongware”, p = 2000 kgim?® Nk G322 0.060 393 BEGE 0.96 0067 (.084
Unglazed stoneware, p = 2000 kg/m?® 1t AL DOrn 445 B.5G B 1.00 D063 0083
Bituminous materials
Pure straight-run Bituman® {8100-870) T kg 0019 0.8y Q.0000010  0.0020 000028 00326
Polymer-modified bitumen {(PmB 65A) 1 kg 0020 050 8.4 B 0.0018 0.00023 0.0018
Wood and wood-based products
Sawn tmber
Pine, 12% MG (local), QDD 450 kg/mv B775 (R G512 T .000006 .47 0041 (.31
Waestern red cedar, 12% MO (N Amy), GDD™ B30 kgim® 12285 4485 14360 807 0000044 G.00 0.e1 03.56
Tealk, 12% MO (Brazil), ODD 660 kgim? 12870 3217 13435 10137 SO0001E 3.69 Al 0.37
Vood-based products
Gluad laminated timber, 12% MO, ODD 465 kg T Galo 3578 13870 a2 0000053 1.57 014 1.0
Seply cova phywood, 12% 30, GDDA30 kgin® Ty 8618 2617 Boa7 Bag 000030 0.54 0065 056
Venear piywood (BFUY, 5% MG, ODD 400 kg/m? T TS 4729 18041 6367 0000070 1.62 0ag 1.3
Particigboard (P5, V100), 8.5% MG, ODD 890 kg/m® 1 13968 5618 12014 B2 000086 1.22 06 040
Citented strand ol (OS5, 4% MO, QDB G20 kgin® 1 12555 458 16475 8307 0.0000562 1.02 0.1g 1.3
Mad. dersity fibrebd, IMDF), 7.8% MG, ODD 725 kg/m® 1 15543 Qrey 12405 5150 0.000066 1.48 0.28 14
Metais
Farrous metals
Cast iron’, casting (GG20; secondary}, GJL 1 kg kR (.49 EY G003 000011 000018
Structural steel. hotrolled section (FE3E0R) 1 kg 24 0.54 1.7 (.0051 0.00042 0.00082
Stesl mestt as oonorete reinforcement (secondary) 1 kg 13 0.24 SR 00020 Q.00018 00003
Weathering steel. cold-rolled strip (WT S 37-2). 2 mm 1 kg 20 0,56 2.0 CLOOST 005045 0006885
Stainless steel VA, X A Crii 18100, 2 mirr 1 kg B4 .3 4.8 4.41 0.0av Dotz 0.0026
Non-ferrous metais
Al alley (EN AW-TO2E [AIZNEMGSCu])L sheet, 2 mm 1 kg 271 368 22 0.000004 0.066 0.0057 0.010
Lead". sheet, 2 mim 1 kg 34 1.9 23 2588 0.041 DLOD061 DLO02E
Tianwrr-zineg (pure Zn 21, 0.003% Ty, sheet, 2 mm 1 kg 48 38 76 5.09 D018 30010 0.0
Copper®, sheat, 2 mm 1 kg 37 4.6 2.5 1.4 B [ORNERGH 0.0023 SREeEY
Metal, recycling potential
Steel (FEIBOE, 83 % primary) kg 12 0.28 -0.71 00031 0.00024 000050
Steel MNT SRR & primary) 1 kg 13 -0.25 77 0.0034 0.00025 -OLI0063
Staindess stead (O 18-10, 25 Y% prmary) 1 kg -13 1.2 £.89 3,021 -0.0071 002
Arsirgam (BN AW-F022, 100 % primary} 1 kg 177 34 16 -0.063 -0.0041 -.0081
Lead 1 kg 21 -1.3 1.0 -0.036 -0.00043 -0
Titarium zing (65 % primary) 1 kg -29 2.5 17 0014 000075 0. 00087
Copper (50 % primary) 1 kg 18 -4.5 -1.4 -0.015 10021 0.0018
Glass
Float glass’, p = 2500 kg/m® 1 ky 14 0.08 (385 23RS 0006408 Q00080
G.00053
Synthetic materials
Thermoplastics
Palysthylens (FE-HDV, film thy 41 75 0.09 1.82 (.000001 G.O050 000063 0.0068
Pofywingt ahborics (PVC- P17, compoune fowaterproot sil. 1 kg 17 &1 2.1 225 8.47 £ Q.013 00012 0.0021
Pohywioyl chlorics (VG- H)Y, compound for pipes 1 kg 14 52 0.69 2.0 7.02 0.0072 0LOO0DGE 0.0017
Polymethy! rethacrylate (PMMA "Porspe), paneg 1 kg 24 87 .29 3.39 0000001 Q.10 00010 0.0031
Polytetrafluoroethylens (FTEE "Tellon"), coating 1 kg 8.3 265 2.5 164.2 0.000008 0.089 0.004% 0.0068
EPDM, sealing gasket kg 27 76 0.25 187 5608 0.0082 0.00054 0.0029
Thermosets
Polyester resin® (LF} TRy o 32 iR 0.45 4.68 0.002002 .02 00017 0.0064
Enomy resin [BF) Tkg  app 30 137 0.78 6.47 0000002 Q.014 0.0021 0.0050
Elastomers
Styrene-butadiane rubber (SBR) aling gaskeat 1 kg 37 102 0.55 3.08 G010 000066 00,0040
Chiqroprene rubber {GR “Neopren™, bearing 1kg  app 20 48 .98 3.65 o012 0.0010 000537
Silicone (S, sealing cormpound Tky  oapp. 2h O 30 407 0028 00017 00023
Fransport
HERE 1 paim. ol load/ 4.5 1 payleaddocaBs% use 14 by 1.5 000031 01 RoY .00 D.OCOTE 000015
Sew-going vessel”, coniam. shipdanprox, 27 500 dwiiat sea 1/ km o7 Q.00004 0013 434 F .00045 0.0430041 0.000033

*The negative global warming potential of wood is dus o the carbon dioxide that i rermoved from the atmosphere during photosynihesis, This is then released again Lwoon rotting
or burning of the wood at the end of its useful life. MC Moisture content ; Q0D oven dry density
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