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The essential goals of the propos&dReXoroject are:

A identifying theset of nondestructive tests (NDT4hat are most suitable for comprehensive and efficient
condition assessmen.e., density, stiffness, strength, fire resistance, defects, moisture corftbre,
direction) in wood that is feasible for-gitu as well as laboratory setting

A developing procedures for thaéata postprocessingrom NDTSs for the highest information value output
and combinedisk/reliability quantification with an extensive metadata template for data repositories

A testing the developed methodology orr@al case study for the adaptive reuse of esfry timber office
building

A establishingcircularity quantificationbased on the real potential and Li®ycle Assessment procedure
for longlived timber products, including risk gquantification over multiple reuse and recycling/recevery
timber cascading

A developing documentation andra-certification guidelinefor reclaimed timber as the basis for European
standardization
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WP1. Laboratory testing afeclaimedtimber specimensUPM
T1.1 Reclaimed timber inventory
T1.2NDTgrocedure
T1.3 Gradingriteria
T1.4 Performing NDT and destructive testing
T1.5 Fire testing: ignition, fire spread, charring rate
T1.6 Test data processimgjgitalisationand sharing for WP2 tasks
WP2. Advanced data processinguT
O T2.1 Numerical wood material model for assisting in NDTs result interpretation
T2.2 Timber test models for simulation of NDTs and destructive testing
O T2.3 Analytical and simplified models for NDTs result interpretation and data processing
T2.4 Statistical analysis of the data, resigualisation

Q0000

WP3. Pilotproject: adaptivereuseSINTEF WP6: Management and monitoring
O T3.1 Field NDT measurement plan and implementation
8 1’_22 II;abforatory samplle t?stiné; o et dat WP : WP2:
.3 Performance evaluation based on test data Laboratory ~|Data %7 _
T3.4.Environmentahnalysis testing E=—m processing =~ === Yr\:zfénaﬁonal
WP4.Environmentalanalysis life cycleassessmen{LCA)Aalto F > dissemination
O TA4.1: Materials stock and flow analysis WP3: A SE bl =
O _ g Vi Field testing: Environmenta D
T4.2: Inventory datanalysis . pilot | ~{analysis
T4.3: LCA and LCC for recovered wood and primary wood
T4.4: Impact of the cascadingjlisation 5

WP5.Disseminationand communicationVUAS WP6. Project monitoring and managemer8INTEF
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WP1. Laboratory testing aeclaimedtimber specimens
T1.1 Reclaimed timber inventory

INTERNATIONAL CAMPAIGNED OF TESTING RECLAIMED TIMBER

PARTNE Country Type Provenance GOAL Species Crosssection  Length Source Collectec Tested
UPM Spain Floor beams Navarre 200 Europeamak 135x150 3300 Deconstruct!on 98 98
BasqueC. Pine 150x150 3000 Deconstruction 0 0 |
. Upper 70-170/70- Allvisualgraded
ZAG Slovenia Beam Carniola 50 NorwaySpruce 200 25003800 Deconstruction 50 tests inDec
Trondheim i
SINTEF Norway Beamkolumn 200 NorwayS.pruce 100280 17004100 Deconstruct!on 94 54
Bergen Scotgpine 150220 38003900 Deconstruction 4 4

WUT Poland Beam Mazovia 200 Spruce 75280  2300-6300 Deconstruction 135 100
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WP1. Laboratory testing aeclaimedtimber specimens
T1.1 Reclaimed timber inventory
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WP1. Laboratory testing afeclaimedtimber specimens
T1.2NDTsrocedure
T1.3 Gradingriteria

1. GENERAL (code, species, source, year)

2. GEOMETRY (nominal)

3. VISUAL (knots, slope of grain)

v/" & 08 21l
‘ | S e

4. ACOUSTIC (stress waves, ultrasound) \“\ “
\\“ “

5. VIBRATIONS (longitudinal + transverse, mass)

6. DENSITYdsistographvolume+massiML-ResiPilodyr)

/. MECHANICAL DESTRUCTIVE

8. DRY OVEN DENSITY
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WP1. Laboratory testing aeclaimedtimber specimens
T1.4 Performing NDT and destructive testing
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WP1. Laboratory testing aeclaimedtimber specimens
T1.5 Fire testing: ignition, fire spread, charring 126G
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WP1. Laboratory testing aeclaimedtimber specimens
T1.5 Fire testing: ignition, fire spread, charring 126G
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WP2.Advanced data processingyUT
T2.3 Analytical and simplified models for NDTs result interpretation and data processing

LIDAR scan Preprocessing
iPhone: iPhone:
Scaniverse Scaniverse

3§ Scanning set-up
J in the laboratory

Export to .OBJ Import to CAD: Geometry cleaning and mesh to solid transformation
iPhone: Rhinoceros3D CAD: Rhinoceros3D
Scaniverse+email | 1
Export to .IGES Data extraction
——— === == — = — — Rhinoceros3D Grashopper3D
non-imaging NDT measurements: I 1
I U/t.r asou_nd I Import to FEA software Geometry simplifaction
| drill resistance |
; DS Abaqus Grashopper3D
moisture content I
| weight I v '
- - i Preprocessing FEA FEA preprocessing
| longitudinal vibrations | DS Abaqus Karamba3D
| transverse vibrations | 1 1
| ground penentrating radar I Running FEA FEA running
L _ _ 1 DS Abaqus Karamba3D
l____I_I]_I___I I I
Pn‘;’]tfoi\:/:f;%‘; Fe Fomit Postprocessing FEA FEA postrpocessing
[P 1PHs : | DS Abaqus Karamba3D
improved modelling techniques,
cross validation, quality assurance, ! '
| multiphysics |, [Simplified Modelling

Karamaba3D validated by Abaqus

12
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WP2.Advanced data processingyUT
T2.3 Analytical and simplified models for NDTs result interpretation and data processing

Lo g g = e =

LIDAR scan Preprocessing Export to .OBJ Import to CAD: Geometry cleaning and mesh to solid transformation ‘17 load cell
iPhone: | iPhone: iPhone: Rhinoceros3D AR_Bhinoceros3D I steel | beam |
Scaniverse Scaniverse Scaniverse+email | |
Export to .IGES Data extraction |
=== == === — = .| Rhinoceros3D Grashopper3D
non-imaging NDT measurements: T 1
Scanning o] : ZZT;ZLI{;’KZHCG : Import to FEA software Geometry simplifaction |
| moisture content i DS Abaqus Grashopperaf
weight 2
L |__ Preprocessing FEA .| FEA preprocessing
| longitudinal vibrations I DS Abaqus Karamba3D
| transverse vibrations | T 1 |
: oad cell
| ground penentrating radar | Running FEA FEA running ‘9
DS Abaqus Karamba3D \ | | steel | beam | | | |

[Eata Fusion: T
: s Postprocessing FEA FEA postrpocessing
limproved model input, I M |Ds Abaqus Karamba3D
| improved modelling techniques,
cross validation, quality assurance, 1
Imultiphysics | Simplified Modelling
- __ 1 Karamaba3D validated by Abaqus N
1
l 1 + = t T l
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1 1
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WP2.Advanced data processingyUT
T2.3 Analytical and simplified models for NDTs result interpretation and data processing

LIDAR scan Preprocessing Export to .OBJ Import to CAD: Geometry cleaning and mesh to solid transformation ‘17 load cell
iPhone: —={ iPhone: iPhone: Rhinoceros3D CAD: Rhigoceros3D I steel | beam |
Scaniverse Scaniverse Scaniverse+email | |
Export to .IGES Data extraction ||
__________ Rhinoceros3D Grashopper3D
[_non-imaging NDT measurements: | 1

Scanning set-up | ultrasound | TR
in the laboratory | drill resistance | |Ilr)nSp:r; ;o:;EA software, gf:srzgtry :rlgngllfactlon
| moisture content | a : PP
| weight | L 1 1
T Preprocessing FEA i FEA preprocessing
| longitudinal vibrations I DS Abaqus Karamba3D
| transverse vibrations | T 1 I
| ground penentrating radar | RUFNFGFER FEA running ‘5 load cell
[ . _ DS Abaqus Karamba3D | steel | beam
[___I_II_I___l T ! ! ; | : ' KJ16 nominal
Data Fusion: = =
: ; Postprocessing FEA FEA postrpocessin
| improved model input, DS Xbaqus 9 Ka rarelb aSpD 9
| improved modelling techniques,
cross validation, quality assurance,
| multiphysics | [Simplified Modeliing
- __ 1 Karamaba3D validated by Abaqus N
1
l 1 + = t T l
1.88
1 1

Front view

A. Imported scan:
Open mesh

3D mesh + texture view
Specimen KJ25

B. Processed scan:
Closed mesh

C. Remeshing in Grashopper3D to D. Converting mesh to poly- E. Copy of poly-surface for FEA in ’
regular quad faces surface + export to ".IGES' Karamaba3D with beam elements /

/ 14
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WP2.Advanced data processingyUT
T2.3 Analytical and simplified models for NDTs result interpretation and data processing

LIDAR scan Preprocessing Export to .OBJ Import to CAD: _.| Geometry cleaning and mesh to solid transformation 60 .
iPhone: —{ iPhone: iPhone: _ Rhinoceros3D CAD: Rhinoceros3D o EXpe riment = ABAQU S: 9G Pa
Scaniverse Scaniverse Scaniverse+email
e E B cnt --»--ABAQUS nominal: 9GPa ——ABAQUS: 11GPa
=== == === — = .| Rhinoceros3D Grashopper3D
non-imaging NDT measurements: . .
B o | et | 1 ——KARAMBA3D: 12GPa ABAQUS: 12GPa
i the laboraib | drill resistance |Import to FEA software Geometry simplifaction | 50 » °
| moisture content | 23 Abaqusl Sissiopperct) e KARA M BA3 D: gG Pa > 4 &
| weight | ¥ | o
T Preprocessing FEA | - FEA preprocessing
| longitudinal vibrations I DS Abaqus Karamba3D
| transverse vibrations | T 1
| ground penentrating radar | Running FEA FEA running
[ o __ DS Abaqus Karamba3D
[___I_IE_I___l
Data Fusion: = -
: ; Postprocessing FEA FEA postrpocessing —
limproved model input, I |ps Abaqus Karamba3D =
| improved modelling techniques, | <=
cross validation, quality assurance, i
|multiphysics | Simplified Modelling
- __ | Karamaba3D validated by Abaqus 8
huk
O
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1
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WP2.Advanced data processingyUT

T2.3 Analytical and simplified models for NDTs result interpretation and data processing

| ground penentrating radar | FEA running

Karamba3D

LIDAR scan Preprocessing Export to .OBJ Import to CAD: Geometry cleaning and mesh to solid transformation
iPhone: I iPhone: iPhone: Rhinoceros3D CAD: Rhinoceros3D 140
Scaniverse Scaniverse Scaniverse+email
Export to .IGES Data extraction
=== == === — = .| Rhinoceros3D Grashopper3D
. non-imaging NDT measurements: 1
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T Preprocessing FEA | - FEA preprocessing
| longitudinal vibrations [ DS Abaqus Karamba3D
| transverse vibrations | T T 1 0 0

Running FEA
DS Abaqus
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WP3. Pilotproject: adaptivereuse
T 3.1 Field NDT measurement plan and implementation
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WP3. Pilotproject: adaptivereuse
T 3.1 Field NDT measurement plan and implementation

FirE w .
V|
N
\,

> \"-‘

18



ForestValue2

WP3. Pilotproject: adaptivereuse
T3.3 Performance evaluation based on test data

ID L xbxh[mm] MC MOE_dy MOE_dyn Max MOE_dyn MOE_dyn
[%] n (UPV) (MST) diameter (resonance mean
[MPa] [MPa] knot [mm] ) [MPa] [MPA]
S1 2,115x215x 180 15 13,292 12,083 50 11,022 12,132
S2 4,160x 170x 170 13 12,869 13,797 20 13,820 13,495
S3 2,130x145x180 14 13,292 12,207 30 11,487 13,329
Mean 14 13,151 12,696 33 12,110 12,958
Std. dev. +0.8 +199 +780 +12 +1224 +607

\ 4

Engineering constants for the orthotropic material model of wood.
E, Er Er GLr Gor Grr ViR Vir Vrr
7000 200 200 450 450 30 0.5 0.8 0.8

U, M
5.3
) symmetry X 48
= 4.4
52 « pajons i3
Z 31
Tz 2.6
X symmetry X 2.2
Z 1.8
> 4 13
03
4 0.4
" y y X 0.0
H

L 1 L L ¥ uX=uY=uZ=0 uX=uY=uZ=0 uX=uY=uZ=0
2200 1 2200 1 4000 1 2200 1 2200 | " || Rx= Rx=4 Rx=0
12800




ForestValue2

WP4 . Environmentalanalysis life cycleassessmen({LCA)Aalto

The focus is on quantifying:
Aiogenic carbon content
material.

AEmissions associated with creating new
elements from virgin timber.

Obijective:

stored in the ori

Balloon-frame house (1950s), Single-story log house (1943), Two-st or y |

ginal

0g hous

Understand the environmental value of timber reuse

in terms of carbon savings.
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WP5.Disseminationand communicationVUAS

WEBSITEvyww.tirex.info 2 YouTube E%}PR%ECMN

B h % |IReX ForestValue2 i

) @TiReXForestvalue2-s3d - 2 subscribers - 2 videos 42 Férum Internacional de Construccién con Madera

;T“gi More about this channel ...more
.'"""“' ED I C | ON

TIREX £\ subscribed v
' FIMMA + MADERALIA MAY 14 - 17 2024
TiReX workshop 2 :  TiReX workshop 1 - ) : Feria Valencia, Spain

12 views - 1 month ago 8 views - 1 month ago

Seminar in Recovered Timber Lecture on testing of

Videos

Hybrid Workshop:

Reclaimed Timber . “ /A for High Schoddtudents reclaimed timber

Aot e Tt Meetings on Circular Economy ras 4° E so 5 Y Norwegian

Thursday, 27th February 2025 | 09:00-14:00 CET | DTU U n ive rsit of
Session #4 LR I_’“ J Y

zpsz ]

Thursday, 12 June 2025, 2pm CEST

+empresa Pl _- Life Sciences

Presentation on forul

bat | ’ -
WORLD CONFERENCE ON R
TIMBER ENGINEERING 2025 3 Seetemser 25 " ESFSS 225 e | A\FRISSBE

Hgbrld Internatlonal Scientific Conference EEEEE
fire-safe sustainable built environment

5" European Symposium
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WP6. Project monitoring and managemer@INTEF

copference| NDT WSH
ONLINE ERLIN | WARSAW

MEB.1 M1.1

WP3 NO ESP
NDT WPE WP1
FIELD DMP INVENTORY

MID-term REPORT

WCTE2025
NDT FIELD conference Meeling
NORWAY BRISBANE Online
CISBAT2025
conference
Lausanne M3.1
SHATISZ2025 o
WP3
conference Consortum  ymr
ZAGREB Meeting FIELD!
Online
FV2
BRUSSELS

M4.1
LV
WP4
TIMBER
POTENTIAL

M2.1

MODELS

FIRE TESTS

SLOVEMIA/SPAIN 7

M12 M32

NO
wWP3

TESTED NDT

LAB

FINAL REPORT

A
Consotium Consaniu GAS 2027 WCTE
Meeting Meeting LCA Edmaonion
Online Online FIMLAND Canada
|| o o
M2.2 M3.3 Ma42 M43 M1.8
FL NO Fl Fl NO
WP2 WP3 WP4  WP4 WP

COND  PERF LCA  LCA PLATFORM
ASSESS EVAL alter  LCC
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Addedlong-term IMPACT ®f the improved techniques for condition assessment of
salvaged/waste/reclaimed timber:

A Higherforestation ratethrough stabilizing demand and lowering pressure on forests
A Betterquality of forests(utilized for more durable products)

A More reliable forest productgbetter utilization of their value)

A ProlongedCQ storagein wood products: longived products (lower emissions)

A Stablewood productprices(within the circular economy)

23
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Thankyou!

katarzyna.ostapska@sintef.no
+4740580813
www.tirex.info

M Funded by
U the European Union

GrantagreementID: 101094340 https://forestvalue.org/
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