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EUROPEAN RECOMMENDATIONS 
FOR REUSE OF STEEL PRODUCTS
 IN SINGLE-STOREY BUILDINGS

Using reclaimed structural steel on a project is an effective strategy 
to reduce the environmental impact of a building by eliminating the 
energy required to recycle scrapped steel into new structural 
sections. This practice cannot be generalised to all structural steel 
though, as not all components can be effectively reused. The 
RFCS-funded project PROGRESS (PROvisions for Greater REuse of 
Steel Structures) focused on single-storey buildings, and within this 
project, the reuse scenarios were broadly divided into three 
categories: (i) entire primary structure, (ii) components (elements 
of the primary structure), and (iii) individual members, and may 
involve or not relocation.

This project was funded by the Research Fund for Coal and Steel 
under Grant Agreement 747847
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J;` ! S1)/,($.+.#1$D &#-($.#4#)+.#1$&+$-&.'+)(+0#*#.6&41'&'(/"(& I]^ !

J;`;I !V/#*-#$%&,(,1 & I]_ !
J;`;\ !V/#*-#$%&#$41',+.#1$&,1-(**#$%& I]_ !
J;`;] !<'+)(+0#*#.6&14&".((*&2'1-/)."&41'&4/./'(&'(/"(& I]` !

IL ! M1+-#$%&+$-&)1,0#$+.#1$&14&+).#1$"&41'&$(9&0/#*-#$%"& I]J !

IL;I ! ?7+'+).('#".#)&5+*/("&14&+).#1$"& I]J !

IL;I;I ! M1+-"&1$&'114"& I]J !
IL;I;\ ! M1+-"&1$&,(WW+$#$(&4*11'"& I^L !
IL;I;] ! @$19&*1+-"& I^I !
IL;I;^ ! N#$-&*1+-"& I^I !
IL;I;_ ! Y/#-+$)(&41'&.7(&/"(&14&9#$-&+$-&"$19&)*+""("& I^_ !
IL;I;` ! H-+2.#$%&)7+'+).('#".#)&*1+-&5+*/("&0+"(-&1$&'(./'$&2('#1-& I^_ !
IL;I;K ! <7(',+*&+).#1$ & I^e !

IL;\ ! ?1,0#$+.#1$"&14&+).#1$"& I^J !

II ! =(/"(&.7'1/%7&-("#%$&+$-&0(..('&)1$".'/).#1$&-(.+#*"& I_I !

II;I ! @.'/)./'+*&-("#%$& I_I !
II;\ ! @.+$-+'-#"+.#1$&#$&"#$%*(&".1'(6&".'/)./'("& I_ \ !

II;\;I ! a221'./$#.#("&41'&'(/"(&#$&21'.+*&4'+,(&".'/)./'(" & I_\ !
II;\;\ ! @.+$-+'-&21'.+*&4'+,(&9#.7&9(*-(-&(+5("&+$-&+2(O&"(%,($."& I_] !
II;\;] ! P1'.+*&4'+,(&'+4.('&9#.7&01*.(-&7+/$)7 & I_^ !
II;\;^ ! P1'.+*&4'+,(&9#.7&)1'$('&".'/.& I_` !



!

$()*+,-.#B,2*99,.>-"0*.!#1*)#B,(!,#*1# &",,3#D)*>(2"!#0.#&0.<3,C&"*),=#`(03>0.<!#b#/00#

#HI?B#"DC"9D@H#@H=!

!

! !

II;] ! ?1*/,$&)1$$().#1$&.1&41/$-+.#1$"& I_K !
II;^ ! <'/""(-&"1*/.#1$"&41'&'(/"( & I_e !
II;_ ! V'+)(-&01O&.62(&".'/)./'(" & I_J !
II;` ! G(WW+$#$("& I`L !
II;K ! @()1$-+'6&".((*91':&+$-&)*+--#$%& I`] !

II;K;I ! Y($('+* & I`] !
II;K;\ ! @()1$-+'6&".((*91': & I`] !
II;K;] ! H*.('$+.#5(&"6".(,"&41'&"()1$-+'6&".((*91': & I`] !
II;K;^ ! ?*+--#$%& I`^ !
II;K;_ ! !"(&14&2'(A4+0'#)+.(-&*#%7.&".((*&)+""(..("&#$&21'.+*&4'+,("& I`K !

P+'.&]F&?+"(&"./-#("& IKI !

I\ ! ?+"(&"./- #("& IK] !

I\;I ! Y($('+* & IK] !
I\;\ ! V/#*-#$%&-("#%$&4'1,&'()*+#,(-&(*(,($." & IK] !

I\;\;I ! S("#%$&)1$".'+#$."& IK] !
I\;\;\ ! c$5#'1$,($.+*&+""("",($. & IK_ !
I\;\;] ! c)1$1,#)&+""("",($. & IK` !

I\;] ! V/#*-#$%&-("#%$&41'&#,2'15(-&'(/"+0#*#.6&#$&.7(&4/./'(& IKe !

I] ! =(4('($)(" & Ie_ !

H22($-#O&H& IJK !

H;I ! Y($('+* & IJK !
H;\ ! ?1$-#.#1$&+""("",($.&+$-&,(+"/'(,($." & IJK !
H;] ! S(4#$#.#1$&14&%'1/2&14&(*(,($."&.1&0(&.(".(-&h&.(".&/$#.& \LL !
H;^! <(".#$%&.()7$#8/("&41'&,()7+$#)+*&+$-&)7(,#)+*&2'12('.#(" & \LI !
H;_! <(".#$%&P'1.1)1*"& \L\ !
H;` ! ?1,2'(7($"#5(&.(".#$%&#,2*(,($.+.#1$&41'&".'($%.7&+$-&(*1$%+.#1$& \L^ !
H;K! E,2+).&.1/%7$("" & \LJ !
H;e! ?7(,#)+*&)1,21"#.#1$ & \LJ !
H;J! Y(1,(.'#)&.1*('+$)(" & \IL !
H;IL ! >/' .7('&%/#-+$)(&41'&)1*-&41',(-&2'1-/)." & \IL !
H;II ! H""("",($.&41'&?*+""&?&'()*+#,(-&".((* & \II !

H22($-#O&V& \I] !

V;I ! V+):%'1/$-&41'&,+.('#+*&2+'.#+*&4+).1'"&.1&cb&IJJL& \I] !
V;\ ! S('#5+.#1$&14&! !"#$%& &41'&-("#%$&/"#$%&'()*+#,(-&".((*& \I] !





!

$()*+,-.#B,2*99,.>-"0*.!#1*)#B,(!,#*1# &",,3#D)*>(2"!#0.#&0.<3,C&"*),=#`(03>0.<!#b#0c#

#@DHIH>D@!

!

! !

-"()(/"- '

!"#$%&'()$ &

" , Y(1,(.'#)+*&-+.+&B%($('+*Ci&! !'( +))1'-#$%&.1&.7(&@9(-#"7&$+.#1$+*&+$$(O&

#, >'+,(&"2+)#$% &

$!"# ( S#'().#1$+*&4+).1'&B41'&9#$-&*1+-&)+*)/*+.#1$"C&

$$#%&, P'10+0#*#.6&4+).1'&

$#, =1/%7$(""&4+).1' &

$'()'%* ( @(+"1$&4+).1'&B41'&9#$-&*1+-&)+*)/*+.#1$"C&

$+, a'1%'+276&4+).1'&

$,%!-.(/0 1 2! M#4()6)*(&)1".&'(*+.(-&.1&.7(&2'1-/).#1$&14&.7(&,+.('#+*&+$-&4+0'#)+.#1$&14&.7(&
".((*91': &

$,%!-.(30 ! M#4()6)*(&)1".&B$(.&'(5($/(C&'(*+.(-&.1&.7(&(O21'.&14&"()1$-+'6&,+.('#+*"&

%,%!-.(/0 1 2! c$5#'1$,($.+*&*1+-"&'(*+.(-&.1&.7(&2'1-/).#1$&14&.7(&,+.('#+*&+$-&4+0'#)+.#1$&
14&.7(&".((*91':&

%,%!-.(30 , c$5#'1$,($.+*&*1+-"&+$-&0($(4#."&'(*+.(-&.1&.7(&(O21'.&14&"()1$-+'6&,+.('#+*"&

&- , <($"#*(&".'($%.7&

&4, d#(*-&".'($%.7&

&4' (), d#(*-&".'($%.7&0+"(-&1$&2*+.(&.7#):$(""&

* 5, ?1*/,$"&-(2.7 &

* &, V(+,f'+4.('&-(2.7 &

+* , R+*/(&.+:($&4'1,&<+0*(&SI&14&cb&IJJL&

, , Y'1/2&,(+$&5+*/( &

- , cO21$($.&&

. , P'10+0#*#.6&41'&+$&+$$/+*&(O)((-+$)(&14&.7(&ILA,#$/.(&,(+$&9#$-&5(*1)#.6&

/ , !$#41',*6&-#".'#0/.(-&*1+-&

/ &, V+"#)&5(*1)#.6&2'(""/'(&14&.7(&9#$-&

/ $, P(+:&5(*1)#.6&2'(""/'( &

/ 6! H-+2.(-&)7+'+).('#".#)&5+*/(&14&.7(&5+'#+0*(&+).#1$&41'&.7(&-("#%$&91':#$%&*#4(&

/ 6+, ?7+'+).('#".#)&5+*/(&14&.7(&5+'#+0*(&+).#1$&41'&+&-("#%$&91':#$%&*#4(&14&_L&6(+'"&



!
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#?<9:9@<? !
!

0, S#".+$)(&0(.9(($&(+5("&+$-&+2(O&

1, @$19&*1+-&1$&.7(&'114&

17, ?7+'+).('#".#)&5+*/(&14&.7(&"$19&*1+-&1$&.7(&%'1/$-&+.&.7(&'(*(5+$.&"#.(&

1* , Y'1/$-&"$19&*1+-&9#.7&+&'(./'$&2('#1-&14&$&6(+'"&

(! <+'%(.&-("#%$&91':#$%&*#4(&

(+, @.+$-+'-&-("#%$&91':#$%&*#4(&14&_L&6(+'"&

2&( V+"#)&9#$-&5(*1)#.6&

2&8+( >/$-+,($.+*&5+*/(&14&.7(&0+"#)&9#$-&5(*1)#.6&

2&85.)'' , V+"#)&9#$-&5(*1)#.6&41'&c/'12(+$&)*+""&

2, , G(+$&9#$-&5(*1)#.6&

3, Q(#%7.&+015(&%'1/$-&

&

*++$%&'()$ &

4( H**1)+.#1$& 4+).1'& 14& 0/'-($"& +$-& )'(-#."& 0(.9(($& "/22*#('& +$-&
/"('&14&'()6)*(-&,+.('#+*" &

5( , cO21"/'(&)1(44#)#($.&B"$19&*1+-&)+*)/*+.#1$"C&

5('. , ?1(44#)#($.&41'&(O)(2.#1$+*&"$19&*1+-"&

56, <7(',+*&)1(44#)#($.&B"$19&*1+-&)+*)/*+.#1$"C&

59: , M#4()6)*(&)1"."&2('&/$#.&14&+$+*6"#"&+'#"#$%&4'1,&,+.('#+*&'()15('6&
B'()6)*#$%&+$-&'(/"#$%C&2'1)(""(" &

5;9 , M#4()6)*(&)1"."&2('&/$#.&14&+$+*6"#"&+'#"#$%&4'1,&.7(&+)8/#"#.#1$&+$-&
2'( A2'1)(""#$%& 14& 5#'%#$& ,+.('#+*& 4'1,& .7(& )'+-*(& .1& .7(& 21#$.& 14&
4/$).#1$+*&(8/#5+*($)(&97('(&#.&91/*-&"/0".#./.(&"()1$-+'6&,+.('#+* &

6, G1-/*/"&14&(*+".#)#.6&Bd1/$%j"&,1-/*/"Ci&(44().&14&+$&+).#1$&

6;9 , @2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&2('&/$#.&14&+$+*6"#"&
+'#"#$%&4'1,&.7(&+)8/#"#.#1$&+$-&2'(A2'1)(""#$%&14&5#'%#$&,+.('#+*&
4'1,& .7(& )'+-*(& .1& .7(& 21#$.& 14& 4/$).#1$+*& (8/#5+*($)(& 97('(& #.&
91/*-&"/0".#./.(&"()1$-+'6& ,+.('#+* &

6<= 8>?&B6<C! @2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&2('&/$#.&14&+$+*6"#"&
+'#"#$%&4'1,&+)8/#"#.#1$&+$-&2'(A2'1)(""#$%&14&2'#,+'6&,+.('#+*&#$&
.7(&2'1-/).#1$&14&.7(&2'1-/).&

6<= 8@AB&&

B6<
C7 6<=DAE 8@ABC,

@2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&2('&/$#.&14&+$+*6"#"&
+'#"#$%&4'1,&.7(&+)8/#"#.#1$&+$-&2'(A2'1)(""#$%&14&5#'%#$&,+.('#+*&
+""/,(-&.1&0(&"/0".#./.(-&06&'()6)*+0*(&,+.('#+*" &



!
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#@DHIH>D@!

!

! !

69: ! @2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&2('&/$#.&14&+$+*6"#"&
+'#"#$%&4'1,&,+.('#+*&'()15('6&B'()6)*#$%&+$-&'(/"#$%C&2'1)(""("&

6=F 8>?8B6GHIC! @2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&B2('&/$#.&14&+$+*6"#"C&
+'#"#$%&4'1,&.7(&'()6)*#$%&2'1)(""&14&.7(&'()6)*(-&B'(/"(-C&,+.('#+*D&
#$)*/-#$%&)1**().#1$D&"1'.#$%&+$-&.'+$"21'.+.#1$&2'1)("" &

6=F 8@AB&

B6GHIJ@K76=FLMBHGJ@N8@ABC!

@2()#4#)&(,#""#1$"&+$-&'("1/')("&)1$"/,(-&2('&/$#.&14&+$+*6"#"&
+'#"#$%&4'1,&,+.('#+*&'()15('6&B'()6)*#$%&+$-&'(/"#$%C&2'1)(""("&
14&+&"/0"(8/($.&"6".(,&+4.('&.7(&($- A14A9+".(&".+.( &

6; ! !$#.& #,2+).i& (,#""#1$"& +$-& )1$"/,(-& '("1/')("& +'#"#$%& 4'1,& .7(&
+)8/#"#.#1$&+$-&2'(A2'1)(""#$%&14&5#'%#$&,+.('#+*&#$&.1-+6j"&2'1-/).#1$&

6;
C& c,#""#1$"&+$-&)1$"/,(-&'("1/')("&+'#"#$%&4'1,&.7(&+)8/#"#.#1$&

+$-&2'( A2'1)(""#$%&14&5#'%#$&,+.('#+*&+.&.7(&2'1-/).&($-&14&*#4(&

9, H).#1$&

: , @7(+'&,1-/*/"D&2(',+$($.&+).#1$ &

: 78O8'-$ , !22('&)7+'+).('#".#)&B"/2('#1'C&5+*/(&14&2(',+$($.&+).#1$&5&

: 78O8"*P, M19('&)7+'+).('#".#)&B#$4('#1'C&5+*/(&14&2(',+$($.&+).#1$&56&

: 78Q, >+51/'+0*(&2(',+$($.&+).#1$&7&

; , V/#*-#$%f4'+,(&7(#%7.&

; R( R#):('"&7+'-$(""&5+*/( &

<R, </'0/*($)(&#$.($"#.6 &

= ! @7+2(&2+'+,(.('&-(2($-#$%&1$&.7(&)1(44#)#($.&14&5+'#+.#1$&14&.7(&
(O.'(,( A5+*/(&-#".'#0/.#1$&

=ST( G/*.#2*#)+.#1$&4+).1'&

=U! "
, ?1''().#1$&4+).1'&

>, @2+$&&

>5%.-,* , ?1*/,$"&*($%.7 &

>Q, >+0'#)+.(-&7+/$)7&"(%,($."&*($%.7 &

>) , >+0'#)+.(-&+2(O&"(%,($.&*($%.7&

? >?&B? =F 8>?C, H,1/$.& 14& #$2/.& ,+.('#+*& .1& .7(& 2'1-/).& "6".(,& .7+.& 7+"& 0(($&
'()15('(-& B'()6)*(-& 1'& '(/"(-C& 4'1,& +& 2'(5#1/"& "6".(,&
B-(.(',#$(-&+.&.7(& "6".(,&01/$-+'6C &

? *(6 & b(.& +,1/$.& 14& ,+.('#+*& )+*)/*+.(-& 06& +--#$%& +**& 1/.2/.& 4*19"& 14&
"()1$-+'6&,+.('#+*&+.&.7(&($- A14A*#4(&14&.7(&2'1-/).&+$-&"/0.'+).#$%&
+**&"()1$-+'6&,+.('#+*&'()15('(-&4'1,&.7(&2'(5#1/"&"6".(, &



!
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!

? %-6B? =F 8@ABC& H,1/$.& 14&,+.('#+*& (O#.#$%& .7(& "6".(,& .7+.& 9#**& 0(& '()15('(-&
B'()6)*(-&1'&'(/"(-C&#$&+&"/0"(8/($.&"6".(, &

@P( P'10+0#*#.6&14&4+#*/'(&

@* , H$$/+*&2'10+0#*#.6&14&(O)((-+$)(&

A, R+'#+0*(&)1$)($.'+.(-&*1+-D&5+'#+0*(&+).#1$&

A780, M(+-#$%&5+'#+0*(&+).#1$&

A78O, H))1,2+$6#$%&5+'#+0*(&+).#1$&(&

A=F 8BADC, g/+*#.6&14&.7(&"()1$-+'6&,+.('#+*D&#;(;&.7(&8/+*#.6&14&.7(&'()6)*+0*(&
,+.('#+*&+.&.7(&21#$.&14&4/$).#1$+*&(8/#5+*($)(&

A=F 8>?' AD>?)& g/+*#.6&14&.7(&#$%1#$%&"()1$-+'6&,+.('#+*D&#;(;&.7(&8/+*#.6&14&.7(&
'()6)*(-&,+.('#+*&+.&.7(&21#$.&14&"/0".#./.#1$&

A=F 8@AB8' AF8@AB7AD@AB)& g/+*#.6&14&.7(&1/.%1#$%&'()15('(-&,+.('#+*&B'()6)*(-&+$-&'(/"(-CD&
#;(;&8/+*#.6&14&.7(&'()6)*(-&,+.('#+*&+.&.7(&21#$.&14&"/0".#./.#1$&

A<= 8BAVC& g/+*#.6&14&.7(&2'#,+'6&,+.('#+*D&#;(;&8/+*#.6&14&.7(&5#'%#$&,+.('#+*&

A<= 8>?& g/+*#.6&14&.7(&#$%1#$%&2'#,+'6&,+.('#+*D&#;(;&8/+*#.6&14&.7(&5#'%#$&
,+.('#+* &

A<= 8@ABBADAEC, g/+*#.6&14&.7(&"/0".#./.(-&,+.('#+*D&#;(;&8/+*#.6&14&2'#,+'6&,+.('#+*&1'&
8/+*#.6&14&.7(&+5('+%(&#$2/.&,+.('#+*&#4&2'#,+'6&,+.('#+*&#"&$1.&/"(-&

B, G+.('#+*&1'&2'1-/).&2'12('.6&

B>, G+.('#+*&4*19&

B(W( d#(*-&".'($%.7&4'1,&.(".#$%&1'&'(*(5+$.&2'1-/).&".+$-+'-&

B, , !*.#,+.(&".'($%.7&4'1,&.(".#$%&1'&'(*(5+$.&2'1-/).&".+$-+'- &

BB, >'+).#1$&14&".((*&'()15('(-&+"&")'+2&B1'&)1,21$($."C&-/'#$%&.7(&
*#4(.#,(&14&+&".((*&2'1-/).&#$)*/-#$%&+$6&")'+2&.7+.&#"&%($('+.(-&
+4.('&,+$/4+)./'#$%&.7(&".((*&2'1-/).&/$-('&+$+*6"#" &

BB/ , >'+).#1$&14&".((*&'()15('(-&".((*&")'+2&4'1,&.7(&-(,1*#.#1$&9+".(&

BBX! >'+).#1$&14&'(/"+0*(&)1,21$($."&.7+.&+'(&$1.&'(/"(- &

C! =+4.('&*($%.7&0(.9(($&(+5(&+$-&+2(Oi&c/'12(+$&"$19&*1+-&)*+""&
Ei&H,1/$.&14&")'+2&/"(-&#$&.7(&".((*,+:#$%&2'1)(""&.1&,+:(&+&
"2()#4#)&2'1-/). &

C/ , H,1/$.&14&")'+2&/"(-&41'&$(9&".((*&)1,21$($."& 2'1-/).#1$ &

CX, H,1/$.&14&")'+2&41'&.7(&$(9&".((*&,+.('#+*&$((-(-&.1&'(2+#'&+$-&
'( A,+$/4+)./'(&'(/"(-&)1,21$($." &

CY! @.+$-+'-&-(5#+.#1$&
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#@DHIH>D@!

!

! !

DY& ?1(44#)#($.&14&5+'#+.#1$&

E >, c/'12(+$&9#$-&)*+""&#&

F, G+.('#+*&1'&2'1-/).&2'12('.6i&.1.+*&*#4(&)6)*(&#,2+)."&0(61$-&.7(&
"6".(,&01/$-+'6 &

F, M#4()6)*(&#,2+).&B0/'-($&1'&)'(-#.C&14&2'1-/).&'()6)*#$%&1'&'(/"(&
0(61$-&.7(&"6".(,&01/$-+'6 &

FG,, G(+$&5+*/(&14&+&,+.('#+*&1'&2'1-/).&2'12('.6&

F! , ?7+'+).('#".#)&5+*/(&14&#$.('(".&

F9: , M#4()6)*(& #,2+).&B0/'-($& 1'& )'(-#.C& +'#"#$%& 4'1,& .7(& ,+.('#+*&
'()15('6 &

F;9 , M#4()6)*(& #,2+).& B0/'-($& 1'& )'(-#.C&+'#"#$%& 4'1,& .7(& +)8/#"#.#1$&
+$-&2'( A2'1)(""#$%&14&5#'%#$&,+.('#+*&

H! =()15('6& 2'1)(""& 6#(*-& 1'& (44#)#($)6& B41'& #$".+$)(& .7(& '+.#1& 14&
".((*&1/.2/.&.1&")'+2&#$2/.&14&.7(&(*().'#)&+')&4/'$+)(C&

, &

,%$$-&.$//$%)&(01&)234".) &

"  ?1(44#)#($.&14&*#$(+'&.7(',+*&(O2+$"#1$&

" ) & E,21'.+$)(&4+).1'&14&+&,+.('#+*&2'12('.6&

# =(*#+0#*#.6&#$-(O&

! *  P+'.#+*&4+).1'&41'&+).#1$"&B%($('#)C&
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