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C16 timber: 
supporting a transition to 
more sustainable timber 
sWecifi cation in the <2
In 2024, the UK produced 3.2 million m3

of wood products, including 825,000m3 of 
graded construction timber used in structural 
applications1. While the UK imports about 
wo-thirds of its sawn softwood needs, there 
is still a signiÄ cant oWWort\nity to transition to 
a more sustainable, homegrown approach to 
timber construction.

;Oe U2 c\rrently iTWorts aWWro_iTately 
80% of its wood products, making it the 
second-largest global importer after China2. 
;Ois reliance on overseas s\WWly OigOligOts 
botO a signiÄ cant risR b\t also a signiÄ cant 
oWWort\nity to transition toward a Tore 
sustainable, homegrown approach to timber 
sWeciÄ cation witOin tOe b\ilt environTent�

>hat is hoTeNro^n tiTIer&
0n a U2 conte_t� OoTegrown tiTber reMers 
to material sourced from trees grown 
and Tanaged witOin tOe U2� ;Oe WriTary 
commercial species group is British spruce, 
coTWrising Tainly :itRa sWr\ce witO soTe 
5orway sWr\ce� .rown on rotations oM 
aWWro_iTately �� to �� years� tOese sWecies 
produce timber well suited to a broad range 
of structural applications. The sawn timber of 
tOe two sWecies is Wractically identical and it is 
sawn and processed together. These species 
are also grown in Ireland, which is considered 
as a common growth area with the UK, with 
logs and sawn timber passing the border and 
Ti_ing togetOer�

UK-grown logs are processed through 
domestic sawmills (Figures 1 and 2), where 
sWecialist e_Wertise ens\res tOe reso\rce is 
converted into OigO�X\ality str\ct\ral tiTber� 
:WeciMying OoTegrown Taterial strengtOens 
tOe local econoTy by directing investTent 

into doTestic Morestry and tiTber ind\stries� 
s\WWorting Qobs across tOe s\WWly cOain� 0t 
can also deliver carbon savings by red\cing 
transport distances from mill to site*, and 
lowers risR by decreasing reliance on iTWorted 
Taterials and v\lnerable global s\WWly cOains� 
:\stainability is also ens\red by tOe U2 
-orestry :tandard3.

Homegrown timber has been an established 
and dependable material in UK construction 
Mor decades� 4ostly strengtO�graded to 

C16, UK spruce softwood is suitable for wall 
MraTing� Å oor Qoists� rooM str\ct\res� and otOer 
loadbearing elements in housing and low-rise 
b\ildings� >Oen designed correctly� *�� 
provides predictable structural performance 
and is well aligned with modern construction 
TetOods� incl\ding tiTber�MraTe systeTs and 
off site Tan\Mact\re�

0TWorted ]s hoTeNro^n&
*�� and *�� are tOe two Tost coTTonly 
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Ê-0.<9E �: Harvesting of timber

*Average distance from UK mill to merchant = 185 road miles 
vs min. 1,000 miles from a region of southern Scandinavia to 
merchant for imported timber. Transport emission factors can be 
found at www.gov.uk/government/publications/greenhouse-
gas-reporting-conversion-factors-2025
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utilised strength classes of structural softwood 
timber in the UK. They are just two of the 
strengtO classes deÄned across ,\roWe \nder 
:tandard ,5 ���� ;Oe U2 also \ses tOe non�
,5 ��� strengtO class ;9�� Mor tr\ssed raMters�

All structural softwood timber originates 
MroT coniMero\s sWecies s\cO as sWr\ce 
or larch, which is why strength classes are 
designated with the letter ‘C’ for coniferous. 
/owever� it is also Wossible Mor soTe lower�
density Oardwoods s\cO as WoWlar to be 

FIGURE 2: Processing of timber

graded to *�classes� ;Oe n\Tber denotes tOe 
cOaracteristic �ÄMtO Wercentile� bending strengtO 
oM tOe tiTber� e_Wressed in newtons Wer sX\are 
TilliTetre! ��5�TT� Mor *�� and ��5�TT�

Mor *��� ;Oere are also strengtO classes Mor 
soMtwood based on tension strengtO �;�classes� 
but these are intended for use in glulam 
Wrod\ction�.

,acO strengtO class Oas its own s\itable 
aWWlications� *�� tiTber can be \sed 
for studwork, joists, general carcassing 
(Figure 3), and loadbearing elements where 
veriÄed tOro\gO str\ct\ral design� *�� tiTber 
can be \sed in tOe saTe aWWlications b\t offers 
greater sWanning caWability� increased load�
carrying caWacity�

It is important to specify timber 
appropriately. UK-grown spruce timber is 
predominantly graded to C16, although 
around 25% could potentially be 
classified as *��5. As a result, routine 
defa\lt sWecification of *�� ^hen *�� 
can do the job can unintentionally limit 
the use of homegrown timber, reducing 
oWWort\nities to Ienefit froT locally 
sourced material.

Homegrown timber availability
0n tOe recently W\blisOed 50-Year Forecast of 
Softwood Timber Availability (2026)�, Forest 
9esearcO Oave indicated tOat tOe U2 Morest 
estate will Oave tOe Wotential to s\WWly a 
s\rWl\s oM soMtwood over tOe ne_t �� years� 
D\e to \nderOarvesting� tOe near�terT s\rWl\s 
aTo\nts to �¶� Tillion c\bic Tetres Wer year�

;iTber Wrocessors will be in a Wosition to 
utilise this additional material and increase 
s\WWly oM sawn soMtwood� Wrovided tOe TarRet 
Mor tOeir Wrod\cts allows� ;Oe TaQor Wrocessors 
c\rrently Oave s\rWl\s caWacity �%��� Tore� 
for kiln drying and grading construction timber. 
;Oey will be in a Wosition to Taintain tOis 
caWacity� and sOo\ld deTand Mor OoTegrown 

*�� tiTber increase� tOey Oave tOe ability to 
increase caWacity tOro\gO M\rtOer investTent� 

;Ois reWresents a signiÄcant growtO 
oWWort\nity Mor tOe ind\stry� b\t it deWends on 
restoring sales oM *�� to Wrevio\s levels� >Oile 
we don»t yet Oave a M\ll Wict\re oM tOe reasons 
beOind tOe recent decline� tOe ;r\st U2 *�� 
*aTWaign was establisOed to \nderstand 
tOese drivers and s\WWort a coordinated 
ind\stry resWonse�

Timber grading
In the UK, structural timber is graded under the 
systeT set o\t by tOe OarTonised ,\roWean 
standard ,5 ������� 0t sorts rectang\lar 
cross�section tiTber into grades based 
on reX\ireTents Mor tOree WriTary grade 
deterTining WroWerties! bending strengtO� 
bending stiffness and density� ;Oe reMerence 
Toist\re content Mor tOese WroWerties is ���� 
irresWective oM tOe Toist\re content at wOicO 
grading is carried o\t� ;Oe terT ºdry�graded» 
means that the strength grading has been 
coTWleted at ��� Toist\re content or below� 
and Oas been cOecRed Mor distortion� Äss\res 
and other drying defects. The actual moisture 
at delivery needs to be sWeciÄed seWarately as 
tOis is different MroT tOe dry�graded criterion7.

:trengtO and density are sWeciÄed as ÄMtO 
Wercentiles and stiffness by tOe Tean ¶ tOese 
are Rnown as tOe cOaracteristic WroWerties 
and are Wrobabilistic descriWtions ratOer tOan 
WroWerties oM any single Wiece oM tiTber� ;Ois 
way oM e_Wressing WroWerties Äts into ,\rocode 
�� -or *��� tOe TiniT\T reX\ireTents to be 
achieved are:
| )ending strengtO ��tO Wercentile�! ��5�TT�

| )ending stiffness �Tean�! �R5�TT�

| Density ��tO Wercentile�! ���Rg�T�

Visual grading vs machine grading
There are two recognised methods for 
strength grading structural timber, both of 
wOicO T\st coTWly witO ,5 ��������

=is\al grading is a Tan\al Wrocess carried 
out by a trained grader, who assesses each 
Wiece oM tiTber against a deÄned set oM 
grading rules based on visible characteristics. 
0n tOe U2� tOis tyWe oM grading is tyWically 
carried out by smaller sawmillers and can be 
\seM\l Mor grading less coTTon� U2�grown 
sWecies s\cO as Wine� larcO and Do\glas Är� 
/owever� it is still X\ite coTTon Mor large�
diTension sWr\ce in tOe U2 and Mor T\cO oM 
tOe iTWorted str\ct\ral soMtwood �even MroT 
tOe big Wrod\cers�� =is\al grading can only 
acOieve certain strengtO classes� so iM sWeciMying 
OoTegrown vis\ally graded tiTber� it is Ärst 
necessary to check what strength classes are 
Wossible �see table below��

4acOine grading is an a\toTated Wrocess 
that uses mechanical systems. In the UK, this is 
tyWically done witO ?�ray scanning to Teas\re 
WroWerties s\cO as density and tOe siae and 
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position of knots, or by acoustic vibration 
assessTent oM stiff ness� 4acOine grading is 
well s\ited to assessing large vol\Tes oM tiTber 
X\icRly and consistently and is tOereMore widely 
adoWted by larger U2 sawTills�

Grading other homegrown species
(ltOo\gO sWr\ce is tOe WredoTinant 
coTTercial sWecies grown in tOe U2� otOer 
sWecies gro\Ws� s\cO as Wine� larcO and 
Do\glas Ä r� are also available� ;Oe intended 
aWWlication� Wartic\larly wOere tiTber will be 
e_Wosed e_ternally� Tay inÅ \ence tOe Tost 
aWWroWriate sWecies selection�

>Oile tOey can be TacOine graded� tOe 
strengtO grading oM tOese sWecies is tyWically 
carried o\t vis\ally� as tOey do not Oave tOe 
saTe level oM coTTercial Wrod\ction as 
sWr\ce� >Oen sWeciMying a Wartic\lar sWecies� 
it is iTWortant to \nderstand wOicO vis\al 
strengtO classes are acOievable and to design 
accordingly� =is\al assignTents Mor eacO 
sWecies gro\W are Wrovided in Table 1�

Specifying C16 vs C24
;iTber DeveloWTent U2 �;DU2� Oave 
W\blisOed sWan tables Mor botO *�� and *�� 
strengtO classes� allowing direct coTWarison oM 
tOe diff erences in Qoist section siae� sWacing� or 
span capacity8,9�

Using tOe e_aTWle oM a ceiling Qoist in 
a doTestic setting� witO a dead load not 
e_ceeding gk $ ����R5�T� and an iTWosed 
load oM qk $ ����R5�T�� and ass\Ting Qoists at 
���TT centres� tOe Ta_iT\T clear sWans Mor 
a �� í ��� TT section are!

C16: 3.86m                       C24: 4.39m

;Ois reWresents an increase oM ����T� 
equivalent to 14%� wOen sWeciMying *�� 

FIGURE 3: Carcassing with machined timber

ÈFIGURE 4: Material properties of C16+ timber

Table 1: Visual grading assignments for timber grown in UK when grading 
with BS 4978 or BS 5756 to EN 338

Species Visual grade Strength class Reference

                              To BS 4978
British spruce 
(Sitka & Norway)

GS C14 EN 1912:2012 (§6)
SS C18

British pine GS C14
SS C22

Larch GS C16
SS C24

+ouNlas�fi�r GS C14
SS C18
SS* C24 PD 6693-1:2019 (§7.2)

GS = General Structural; SS = Special Structural
* Cross-section area >20,000mm2, width and thickness ≥ 100mm.
Table adapted from: https://journals.sagepub.com/doi/epub/10.1080/20426445.2022.2050549

instead oM *���
>Oere enOanced WerMorTance is reX\ired� it 

is wortO considering wOetOer otOer WaraTeters� 
s\cO as Qoist sWacing or section siae� can be 
adQ\sted� Doing so Tay allow wider \se oM 
*�� tiTber� increasing oWWort\nities to \tilise 
OoTegrown Taterial�

Physical and mechanical properties 
of UK-grown timber (C16+)
;iTber grown in tOe U2 tyWically sOows 
sligOtly OigOer density and strengtO tOan tOe 
cOaracteristic val\es assigned to *�� in ): 
,5 ��� (Figure 4)� )eca\se oM tOis iTWroved 
WerMorTance� OoTegrown tiTber is soTetiTes 
reMerred to as C16+��� ;Oese Todest 
increases in strengtO and density can allow 

Material properites Bedspoke 
strength class C16+

C18.5 for 
Strength

C20 for 
Density

C16 for 
6tiσ ness

C16
C18

C20
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Mor Tore eѝ  cient str\ct\ral design ¶ eitOer 
acOieving better WerMorTance or red\cing 
tOe vol\Te oM tiTber reX\ired� Wartic\larly in 
cases wOere connection design governs tOe 
overall caWacity�

;Oe tOree grade deterTining WroWerties oM 
*��� are!
|  *Oaracteristic bending strengtO! ����5�TT2

�coTWared to ��5�TT2 for C16
|  4ean Tod\l\s oM elasticity! �R5�TT2 �tOe 

saTe as *���
|  *Oaracteristic density! ���Rg�T� �coTWared 

to ���Rg�T� Mor *���

*��� can always be \sed in Wlace oM *��� 
b\t *�� cannot a\toTatically be treated as 
*���� even wOen it is Wrod\ced MroT )ritisO 
sWr\ce in tOe U2 or 0reland� 0t only X\aliÄ es 
as *��� wOen tOe grading settings e_Wlicitly 
state tOat *��� is being Wrod\ced� ,ven iM tOe 
tiTber»s act\al strengtO and density TigOt be 
s\ѝ  cient� tOis cannot be ass\Ted� as it Oas 
not been MorTally deTonstrated to Teet tOe 
*��� sWeciÄ cation�

0n ����� *��� was MorTally incorWorated 
into ;eRla ;edds str\ct\ral design soMtware� 
enabling engineers to \ndertaRe str\ct\ral 
calc\lations \sing tOe enOanced TecOanical 
WroWerties associated witO tOis grade� 
4ost otOer design WlatMorTs also allow 
\sers to add new Taterials to tOeir Taterial 
libraries� tOereby Macilitating tOe \se oM tOese 
enOanced WroWerties�

(ltOo\gO *��� is not yet widely available 
on tOe coTTercial TarRet� wOicO Tay liTit 
tOe Wractical aWWlication oM its TecOanical 
WroWerties� it can be beneÄ cial to enco\rage 
contractors to e_Wlore non�standard s\WWly 
ro\tes� incl\ding direct engageTent witO 
local sawTills�

Challenges in specifying 
homegrown timber
0n general� sWeciMying OoTegrown tiTber does 
not introd\ce additional cOallenges coTWared 
witO sWeciMying iTWorted *��� ;Oe Tore 
signiÄ cant iss\e sWeciÄ ers and contractors 
Tay enco\nter is tOe liTited availability oM 
U2�grown *�� in TercOant s\WWly cOains� 
;Ois sOo\ld not disco\rage engineers MroT 
sWeciMying it� DeTonstrating deTand tOro\gO 
sWeciÄ cation is essential" wOen deTand is 

visible� s\WWly will Mollow�
>Oere *�� is sWeciÄ ed b\t \navailable� 

s\bstit\tion witO iTWorted *�� is WerTissible 
and does not necessitate any redesign or 
additional worR� /owever� tOe tiTber will be 
Oeavier� wOicO Tay iTWact Tan\al Oandling� 
:WeciMying *�� at tOe o\tset tOereMore 
Wreserves tOe oWWort\nity to \tilise locally 
so\rced Taterial� wOereas designing directly to 
*�� will inadvertently eliTinate tOis Wotential�

Homegrown engineered 
wood products
( growing n\Tber oM engineered wood 
Wrod\cts are now being develoWed \sing 
U2�grown tiTber� Wartic\larly witOin tOe Tass 
tiTber sector� incl\ding OoTegrown gl\ed 
laTinated tiTber �gl\laT� and cross�laTinated 
tiTber �*3;�� ;Oese Wrod\cts deTonstrate tOe 
e_Wanding Wotential Mor OoTegrown Taterial in 
OigOer�val\e str\ct\ral aWWlications�

6ne area wOere tOis is esWecially relevant 
is in tOe sWeciÄ cation oM gl\laT beaTs� Using 
U2�grown sWr\ce� acOieving .3�� is tyWically 
straigOtMorward� >Oile iTWorted Wrod\cts oMten 
\se OigOer strengtO classes as standard� it 
Oas been deTonstrated tOat only a Todest 
increase in section siae is reX\ired to enable 
tOe \se oM OoTegrown *�� instead11� ;Ois 
aWWroacO can M\rtOer localise s\WWly cOains 
and deliver tOe associated environTental and 
econoTic beneÄ ts�

C16 timber: the right 
choice for UK industry
0t sOo\ld be Oard to overlooR tOe oWWort\nity to 
resOore eleTents oM o\r Tan\Mact\ring base� 
strengtOen r\ral and local econoTies� and 
b\ild a Tore deWendable s\WWly cOain tOro\gO 
tOe greater sWeciÄ cation oM U2�grown *���

0t is recognised tOat greater \se oM tOe 
Taterial Tay asR designers to aWWroacO 
tOings diff erently� to tOinR Tore eѝ  ciently and 
TaRe sTarter \se oM wOat we Oave� b\t tOat 
sOo\ldn»t be seen as a drawbacR ¶ it»s siTWly 
good engineering�

;Oro\gO tOis caTWaign� we»re worRing witO 
Wartners across tOe s\WWly cOain to Tove in 
tOat direction� )\t lasting Wrogress will only 
OaWWen iM tOe ind\stry acts togetOer� TaRing 
inMorTed cOoices and being willing to drive 
cOange wOere it is needed�
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