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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr ovi di ng al l  equi pment ,  mat er i al s,  
and l abor  f or  f abr i cat i ng,  f ur ni shi ng,  and 
i nst al l i ng mi scel l aneous met al  mat er i al s,  st andar d 
met al  ar t i c l es,  and shop f abr i cat ed i t ems f or  Ci v i l  
Wor ks t ype st r uct ur es.   Thi s sect i on was or i gi nal l y 
devel oped f or  USACE Ci vi l  Wor ks pr oj ect s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
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t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
f or  Al umi num Fi ni shes

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN SOCI ETY OF SAFETY ENGI NEERS ( ASSE/ SAFE)

ASSE/ SAFE A10. 3 ( 2013)  Oper at i ons -  Saf et y Requi r ement s 
f or  Powder  Act uat ed Fast eni ng Syst ems

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASME I NTERNATI ONAL ( ASME)

ASME B16. 3 ( 2011)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B16. 9 ( 2012)  St andar d f or  Fact or y- Made Wr ought  
St eel  But t wel di ng Fi t t i ngs

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 21. 1 ( 2009;  R 2016)  Washer s:  Hel i cal  
Spr i ng- Lock,  Toot h Lock,  and Pl ai n Washer s 
( I nch Ser i es)

ASME B18. 22M ( 1981;  R 2017)  Met r i c Pl ai n Washer s
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ASME B18. 27 ( 1998;  R 2017)  Taper ed and Reduced Cr oss 
Sect i on Ret ai ni ng Ri ngs ( I nch Ser i es)

ASME B18. 6. 2 ( 1998;  R 2010)  Sl ot t ed Head Cap Scr ews,  
Squar e Head Set  Scr ews,  and Sl ot t ed 
Headl ess Set  Scr ews:  I nch Ser i es

ASME B18. 6. 3 ( 2013;  R 2017)  Machi ne Scr ews,  Tappi ng 
Scr ews,  and Machi ne Dr i ve Scr ews ( I nch 
Series)

ASME B27. 7 ( 1977;  R 2017)  Gener al  Pur pose Taper ed and 
Reduced Cr oss Sect i on Ret ai ni ng Ri ngs

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1 ( 2000;  R 2018)  St andar d Speci f i cat i on f or  
Car bon St eel  Tee Rai l s

ASTM A1085/ A1085M ( 2015)  St andar d Speci f i cat i on f or  
Col d- For med Wel ded Car bon St eel  Hol l ow 
St r uct ur al  Sect i ons ( HSS)

ASTM A109/ A109M ( 2016)  St andar d Speci f i cat i on f or  St eel ,  
St r i p,  Car bon ( 0. 25 Maxi mum Per cent ) ,  
Cold-Rolled

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A148/ A148M ( 2014)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Hi gh St r engt h,  f or  St r uct ur al  
Purposes

ASTM A193/ A193M ( 2016)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2017a)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A20/ A20M ( 2018)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Pl at es f or  Pr essur e 
Vessels

ASTM A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A263 ( 2012)  St andar d Speci f i cat i on f or  
St ai nl ess Chr omi um St eel - Cl ad Pl at e

ASTM A264 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess Chr omi um- Ni ckel  St eel - Cl ad Pl at e
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ASTM A27/ A27M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A276/ A276M ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A320/ A320M ( 2017b)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
f or  Low- Temper at ur e Ser vi ce

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A467/ A467M ( 2007;  R 2012)  St andar d Speci f i cat i on f or  
Machi ne Coi l  Chai n

ASTM A475 ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  Wi r e St r and

ASTM A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A484/ A484M ( 2018)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St ai nl ess St eel  Bar s,  
Bi l l et s,  and For gi ngs

ASTM A500/ A500M ( 2018)  St andar d Speci f i cat i on f or  
Col d- For med Wel ded and Seaml ess Car bon 
St eel  St r uct ur al  Tubi ng i n Rounds and 
Shapes

ASTM A504/ A504M ( 2018)  St andar d Speci f i cat i on f or  Wr ought  
Car bon St eel  Wheel s

ASTM A516/ A516M ( 2017)  St andar d Speci f i cat i on f or  Pr essur e 
Vessel  Pl at es,  Car bon St eel ,  f or  Moder at e-  
and Lower - Temper at ur e Ser vi ce

ASTM A519/ A519M ( 2017)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon and Al l oy St eel  Mechani cal  Tubi ng

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)
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ASTM A564/ A564M ( 2013;  E 2017)  St andar d Speci f i cat i on f or  
Hot - Rol l ed and Col d- Fi ni shed Age- Har deni ng 
St ai nl ess St eel  Bar s and Shapes

ASTM A572/ A572M ( 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
St r uct ur al  St eel

ASTM A588/ A588M ( 2015)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel  
wi t h 50 ksi  ( 345 MPa)  Mi ni mum Yi el d Poi nt ,  
wi t h At mospher i c  Cor r osi on Resi st ance

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A668/ A668M ( 2017)  St andar d Speci f i cat i on f or  St eel  
For gi ngs,  Car bon and Al l oy,  f or  Gener al  
I ndust r i al  Use

ASTM A780/ A780M ( 2009;  R 2015)  St andar d Pr act i ce f or  
Repai r  of  Damaged and Uncoat ed Ar eas of  
Hot - Di p Gal vani zed Coat i ngs

ASTM A786/ A786M ( 2015a)  St andar d Speci f i cat i on f or  
Hot - Rol l ed Car bon,  Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy,  and Al l oy St eel  
Fl oor  Pl at es

ASTM A924/ A924M ( 2017a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM A992/ A992M ( 2011;  R 2015)  St andar d Speci f i cat i on f or  
St r uct ur al  St eel  Shapes

ASTM B121/ B121M ( 2016)  St andar d Speci f i cat i on f or  Leaded 
Br ass Pl at e,  Sheet ,  St r i p,  and Rol l ed Bar

ASTM B124/ B124M ( 2018)  St andar d Speci f i cat i on f or  Copper  
and Copper  Al l oy For gi ng Rod,  Bar ,  and 
Shapes

ASTM B138/ B138M ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Manganese Br onze Rod,  Bar  and Shapes

ASTM B148 ( 2014)  St andar d Speci f i cat i on f or  
Al umi num- Br onze Sand Cast i ngs

ASTM B150/ B150M ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Al umi num Br onze Rod,  Bar ,  and Shapes

ASTM B152/ B152M ( 2013)  St andar d Speci f i cat i on f or  Copper  
Sheet ,  St r i p,  Pl at e,  and Rol l ed Bar

ASTM B176 ( 2018)  St andar d Speci f i cat i on f or  
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Copper - Al l oy Di e Cast i ngs

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B21/ B21M ( 2014)  St andar d Speci f i cat i on f or  Naval  
Br ass Rod,  Bar ,  and Shapes

ASTM B211 ( 2012)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Bar ,  Rod,  and Wi r e

ASTM B211M ( 2012;  E 2012)  St andar d Speci f i cat i on f or  
Al umi num and Al umi num- Al l oy Bar ,  Rod,  and 
Wi r e ( Met r i c)

ASTM B221 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM B23 ( 2000;  R 2014)  St andar d Speci f i cat i on f or  
Whi t e Met al  Bear i ng Al l oys ( known 
Commer ci al l y  as " Babbi t t  Met al " )

ASTM B241/ B241M ( 2016)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Seaml ess Pi pe and 
Seaml ess Ext r uded Tube

ASTM B26/ B26M ( 2014;  E 2015)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Sand Cast i ngs

ASTM B271/ B271M ( 2015)  St andar d Speci f i cat i on f or  
Copper - Base Al l oy Cent r i f ugal  Cast i ngs

ASTM B308/ B308M ( 2010)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy 6061- T6 St andar d St r uct ur al  
Profiles

ASTM B36/ B36M ( 2013)  St andar d Speci f i cat i on f or  Br ass 
Pl at e,  Sheet ,  St r i p,  and Rol l ed Bar

ASTM B429/ B429M ( 2010;  E 2012)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Ext r uded St r uct ur al  Pi pe 
and Tube

ASTM B505/ B505M ( 2018)  St andar d Speci f i cat i on f or  Copper  
Al l oy Cont i nuous Cast i ngs

ASTM B584 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Applications

ASTM B6 ( 2013)  St andar d Speci f i cat i on f or  Zi nc

ASTM B62 ( 2017)  St andar d Speci f i cat i on f or  
Composi t i on Br onze or  Ounce Met al  Cast i ngs
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ASTM B749 ( 2014)  St andar d Speci f i cat i on f or  Lead and 
Lead Al l oy St r i p,  Sheet  and Pl at e Pr oduct s

ASTM B763/ B763M ( 2015)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Val ve Appl i cat i on

ASTM B806 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Per manent  Mol d Cast i ngs f or  Gener al  
Applications

ASTM B824 ( 2017)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Copper  Al l oy Cast i ngs

ASTM C1513 ( 2018)  St andar d Speci f i cat i on f or  St eel  
Tappi ng Scr ews f or  Col d- For med St eel  
Fr ami ng Connect i ons

ASTM D1187/ D1187M ( 1997;  E 2011;  R 2011)  Asphal t - Base 
Emul si ons f or  Use as Pr ot ect i ve Coat i ngs 
f or  Met al

ASTM E488/ E488M ( 2015)  St andar d Test  Met hods f or  St r engt h 
of  Anchor s i n Concr et e and Masonr y El ement s

ASTM F1554 ( 2017;  E 2018)  St andar d Speci f i cat i on f or  
Anchor  Bol t s,  St eel ,  36,  55,  and 105- ksi  
Yi el d St r engt h

ASTM F3125/ F3125M ( 2015a)  St andar d Speci f i cat i on f or  Hi gh 
St r engt h St r uct ur al  Bol t s,  St eel  and Al l oy 
St eel ,  Heat  Tr eat ed,  120 ksi  ( 830 MPa)  and 
150 ksi  ( 1040 MPa)  Mi ni mum Tensi l e 
St r engt h,  I nch and Met r i c Di mensi ons

ASTM F436/ F436M ( 2016)  St andar d Speci f i cat i on f or  Har dened 
St eel  Washer s I nch and Met r i c Di mensi ons

ASTM F844 ( 2007a;  R 2013)  Washer s,  St eel ,  Pl ai n 
( Fl at ) ,  Unhar dened f or  Gener al  Use

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NAAMM MBG 532 ( 2009)  Heavy Dut y Met al  Bar  Gr at i ng Manual

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt  20 ( 2002;  E 2004)  Zi nc- Ri ch Pr i mer s ( Type I ,  
I nor gani c,  and Type I I ,  Or gani c)

SSPC Pai nt  29 ( 2002;  E 2004)  Zi nc Dust  Sacr i f i c i al  
Pr i mer ,  Per f or mance- Based

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2014)  Saf et y and Heal t h Requi r ement s 
Manual
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U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 60005 ( Basi c;  Not i ce 2)  Fr ames,  Cover s,  
Gr at i ngs,  St eps,  Sump And Cat ch Basi n,  
Manhole

FS RR- C- 271 ( Rev G)  Chai ns and At t achment s,  Car bon And 
Al l oy St eel

FS RR- W- 410 ( Rev H)  Wi r e Rope and St r and

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
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Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Shop Fabr i cat ed Met al  I t ems;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Expansi on Anchor s

Sl eeve Anchor s

Adhesi ve Anchor s

Powder  Dr i ven Fast ener s

Wi r e Rope

Gratings

Stairs

Ladders

Shop Fabr i cat ed Met al  I t ems;  G[ ,  [ _____] ]

SD- 04 Sampl es

Shop Fabr i cat ed Met al  I t ems;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Har dness Check

Rot at i onal  Capaci t y

SD- 07 Cer t i f i cat es

Wel der  Cer t i f i cat i ons

1. 3   QUALI TY ASSURANCE

a.   For m mi scel l aneous met al wor k t o shape and si ze,  wi t h shar p l i nes and 
angl es and t r ue cur ves.   Dr i l l  and punch  pr oduci ng c l ean t r ue l i nes 
and sur f aces.   Pr ovi de exposed sur f aces of  wor k i n pl ace wi t h a smoot h 
f i ni sh,  and unl ess ot her wi se appr oved.   Wher e t i ght  f i t s  ar e r equi r ed,  
mi l l  j oi nt s.   Cope or  mi t er  cor ner  j oi nt s,  wel l  f or med,  and i n t r ue 
al i gnment .   Accur at el y set  wor k t o est abl i shed l i nes and el evat i ons and 
secur el y f ast ened i n pl ace.   I nst al l  i n accor dance wi t h manuf act ur er ' s 
i nst al l at i on i nst r uct i ons and appr oved dr awi ngs,  cut s,  and det ai l s .

b.   Per f or m wel di ng cont i nuousl y al ong t he ent i r e ar ea of  cont act  except  
wher e t ack wel di ng i s per mi t t ed.   Do not  t ack wel d exposed connect i ons 
of  wor k i n pl ace.   Gr i nd exposed wel ds smoot h.

c.   Qual i f y wel der s,  per f or m wel di ng,  wel di ng i nspect i on,  and cor r ect i ve 
wel di ng,  i n accor dance wi t h AWS D1. 1/ D1. 1M.   Use pr ocedur es,  mat er i al s,  
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and equi pment  of  t he t ype r equi r ed f or  t he wor k.   Submi t  wel der  
cer t i f i cat i ons f or  each wel der  st at i ng t he t ype of  wel di ng and posi t i on 
qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed under ,  dat e qual i f i ed,  
and t he f i r m and i ndi v i dual  cer t i f y i ng t he qual i f i cat i on t est s.  [ I f  t he 
qual i f i cat i on dat e of  t he wel di ng oper at or  i s  mor e t han 6 mont hs ol d,  
t he wel di ng oper at or ' s qual i f i cat i on cer t i f i cat e must  be accompani ed by 
a cur r ent  cer t i f i cat e by t he wel der  at t est i ng t o t he f act  t hat  he has 
been engaged i n wel di ng s i nce t he dat e of  cer t i f i cat i on,  wi t h no br eak 
i n wel di ng ser vi ce gr eat er  t han 6 mont hs. ]

1. 4   ENVI RONMENTAL REQUI REMENTS

Do not  c l ean or  pai nt  sur f ace when damp or  exposed t o f oggy or  r ai ny 
weat her ,  when met al l i c  sur f ace t emper at ur e i s l ess t han 3 degr ees C 5 
degr ees F above t he dew poi nt  of  t he sur r oundi ng ai r ,  or  when sur f ace 
t emper at ur e i s bel ow 7 degr ees C 45 degr ees F or  over  35 degr ees C 95 
degr ees F,  unl ess appr oved by t he Cont r act i ng Of f i cer .

PART 2   PRODUCTS

2. 1   MI SCELLANEOUS METALS AND STANDARD METAL ARTI CLES

Conf or m t o t he r espect i ve speci f i cat i ons and ot her  desi gnat ed r equi r ement s 
f or  mi scel l aneous met al  mat er i al s  and st andar d met al  ar t i c l es.   Si ze as 
speci f i ed or  i ndi cat ed.   Wher e mat er i al  r equi r ement s ar e not  speci f i ed,  
f ur ni sh mat er i al s sui t abl e f or  t he i nt ended use and subj ect  t o appr oval .

2. 1. 1   St r uct ur al  St eel

[[ ASTM A36/ A36M]  [ ASTM A992/ A992M]  [ ASTM A572/ A572M]  Gr ade [ _____] ,  Type 
[ _____] ]  [ ASTM A588/ A588M,  Gr ade [ _____] ] .

2. 1. 2   St eel  Pl at es

2. 1. 2. 1   Structural

[ ASTM A572/ A572M,  Gr ade 50]  [ ASTM A36/ A36M].

2. 1. 2. 2   Pr essur e Vessel

ASTM A516/ A516M,  Gr ade [ _____] ,  and meet  t he r equi r ement s of  t he Char py 
V- not ch i mpact  t est s and t he dr op- wei ght  t est s as speci f i ed i n ASTM A20/ A20M.

2. 1. 3   St eel  Tubi ng

2. 1. 3. 1   Structural

ASTM A500/ A500M,  Gr ade B,  [ ASTM A1085/ A1085M]  [ seaml ess]  [ wel ded] ,  [ out s i de 
di amet er ]  [ out s i de di mensi ons]  and nomi nal  wal l  t hi ckness as shown.

2. 1. 3. 2   Mechanical

ASTM A519/ A519M [ seaml ess car bon]  [ al l oy st eel  mechani cal  t ubi ng] ,  [ hot  
f i ni shed]  [ col d f i ni shed] ,  Condi t i ons [ _____]  and [ _____] ,  Gr ade di mensi ons 
as shown.
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2. 1. 4   St eel  Pi pes and Pi pe Fi t t i ngs

2. 1. 4. 1   Pipes

ASTM A53/ A53M,  Type [ E] [ S] ,  Gr ade [ A] [ B] ,  [ seaml ess]  [ el ect r i c- r esi st ance 
wel ded] ,  [ bl ack]  [ gal vani zed] ,  nomi nal  s i ze and wei ght  c l ass or  out s i de 
di amet er  and nomi nal  wal l  t hi ckness as shown,  [ pl ai n]  [ t hr eaded]  [ t hr eaded 
and coupl ed]  ends.

2. 1. 4. 2   Pi pe Fi t t i ngs

a.   Fl anged -  ASME B16. 5,  Cl ass [ _____] ,  f aced and dr i l l ed.

b.   Scr ewed -  ASME B16. 3,  Type [ _____] .

c.   But t - wel di ng -  ASME B16. 9.

2. 1. 5   St ai nl ess St eel

**************************************************************************
NOTE:   UNS S30400,  S40500,  and S41000 ar e l ow 
st r engt h al l oys sui t abl e f or  use i n wel ded 
assembl i es.   UNS S21800 i s an i nt er medi at e st r engt h 
al l oy wi t h excel l ent  ant i - gal l i ng char act er i st i cs.   
UNS S17400 and S45000 ar e hi gh st r engt h al l oys.   
Avoi d wel di ng of  UNS S21800,  S17400,  and S45000.

**************************************************************************

2. 1. 5. 1   Pl at e,  Sheet ,  and St r i p

ASTM A240/ A240M,  UNS [ S30400, ]  [ S40500]  or  [ S41008] .   Pl at e f i ni sh must  be 
hot - r ol l ed and anneal ed or  heat  t r eat ed,  and bl ast  c l eaned or  pi ckl ed.   
Pr ovi de No.  1 sheet  and st r i p f i ni sh.

2. 1. 5. 2   Cl ad Pl at e

**************************************************************************
NOTE:   Thi ckness of  c l addi ng may have t o be changed 
f or  some appl i cat i ons.

**************************************************************************

ASTM A263,  wi t h c l addi ng conf or mi ng t o ASTM A240/ A240M,  UNS S40500 or  
S41008;  or  ASTM A264,  wi t h c l addi ng conf or mi ng t o ASTM A240/ A240M,  UNS 
S30400.   Bond cl addi ng on one si de of  base met al .   Nomi nal  t hi ckness of  t he 
c l addi ng must  be 10 per cent  of  t he nomi nal  t ot al  pl at e t hi ckness or  2 mm 
1/ 16 i nch,  whi chever  i s  gr eat er .   Do not  var y t he t hi ckness of  t he c l addi ng 
under  t he t hi ckness speci f i ed by mor e t han 2 per cent  of  t he nomi nal  
t hi ckness of  t he c l ad pl at e.   Pr ovi de sandbl ast ed,  pi ckl ed,  or ,  
bl ast - c l eaned and pi ckl ed pl at e f i ni sh.   St ai nl ess st eel  pl at e speci f i ed 
above i n par agr aph PLATE,  SHEET,  AND STRI P may be used i n l i eu of  c l ad 
pl at e at  t he opt i on of  t he Cont r act or .

2. 1. 5. 3   Bar s and Shapes

Conf or m t o t he f ol l owi ng,  as speci f i ed or  shown,  f or  st ai nl ess st eel  bar s 
and shapes:

a.   ASTM A276/ A276M,  UNS [ S30400,  S40500,  or  S41000 wi t h a maxi mum car bon 
cont ent  of  0. 08 per cent ]  [ S21800] ,  Condi t i on A,  hot - f i ni shed or  col d-  
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f i ni shed,  Cl ass C.

b.   ASTM A564/ A564M,  UNS S17400 or  S45000,  age- har dened heat  t r eat ment  
condi t i on,  hot - f i ni shed or  col d- f i ni shed,  Cl ass C.

2. 1. 5. 4   Pl at es,  Bar s and Shapes f or  Rol l er  and Tr ack Syst ems

**************************************************************************
NOTE:   Rol l er s and t r ack pl at es on gat es and i n gat e 
s l ot s whi ch ar e subj ect ed t o hydr aul i c l oads f r om 
wat er  dur i ng oper at i on of  gat es shoul d be har dened 
by heat  t r eat ment  as speci f i ed bel ow i n subpar agr aph 
GATE ROLLERS AND BOLTED TRACK PLATES.   Har dened 
t r ack pl at es ar e not  sui t abl e f or  wel di ng and shoul d 
be bol t ed i n pl ace.   Tr ack pl at es whi ch ar e l i ght l y 
l oaded,  such as gat e upst r eam t r ack pl at es,  shoul d 
conf or m t o subpar agr aph WELDED SEAL PLATES AND BARS;  
WELDED ROLLER GUI DE BARS;  AND WELDED TRACK PLATES 
bel ow and be wel ded i n pl ace.

**************************************************************************

2. 1. 5. 4. 1   Gat e Rol l er s and Bol t ed Tr ack Pl at es

ASTM A564/ A564M,  UNS S17400 or  S45000,  age- har dened heat  t r eat ed t o obt ai n 
a Br i nel l  har dness r ange of  331 mi ni mum t o 401 maxi mum,  hot - f i ni shed or  
col d- f i ni shed,  Cl ass C.   Do not  commence heat  t r eat ment  of  r ol l er s and 
pl at es unt i l  t he heat  t r eat ment  pr ocedur e and t he t est  r epor t s f or  ot her  
r equi r ed mat er i al  t est s ar e appr oved.   Af t er  heat  t r eat i ng and f i nal  
machi ni ng,  each r ol l er  and t r ack pl at e must  be f r ee of  scal e and cr acks,  as 
det er mi ned by ul t r asoni c,  magnet i c par t i c l e or  dye penet r ant  i nspect i on 
tests.

2. 1. 5. 4. 2   Har dness Check Test s

Test  sui t abl e 13 mm 1/ 2 i nch t hi ck sampl es of  t he mat er i al  f r om each heat  
t o det er mi ne t he har dness i n bot h t he sol ut i on- anneal ed and age- har dened 
condi t i ons.   Wher e t he oven- bat ch heat -  t r eat i ng pr ocess i s used,  per f or m 
har dness check t est s on mat er i al  of  each heat  i n each oven bat ch.   Wher e a 
cont i nuous heat - t r eat i ng pr ocess i s used,  per f or m t hr ee check t est s on 
mat er i al  of  each heat :  one on t he f i r st  mat er i al  t hr ough t he pr ocess,  one 
at  t he mi ddl e of  t he r un,  and one on t he l ast  mat er i al  t hr ough t he 
pr ocess.   Submi t  t est  r epor t  f or  har dness check.

2. 1. 5. 4. 3   Fast ener s f or  Bol t ed Tr ack Pl at es and Gui de Bar s

Conf or m t o ASTM A193/ A193M or  ASTM A320/ A320M,  Cl ass 2 f or  bol t i ng 
mat er i al s,  Gr ade B8,  Conf or m t o ASTM A194/ A194M,  Gr ade 8A f or  nut s.

2. 1. 5. 4. 4   Gat e Rol l er  Li nks and Pi ns

2. 1. 5. 4. 4. 1   Links

ASTM A276/ A276M,  UNS S30400 or  S41000,  Condi t i on A,  hot - f i ni shed or  
col d- f i ni shed,  Cl ass A.

2. 1. 5. 4. 4. 2   Pins

**************************************************************************
NOTE:   I t  i s  cont empl at ed t hat  t he pi n di amet er  and 
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t ol er ances shown wi l l  be t he mi ni mum si ze and 
t ol er ances as gi ven i n ASTM A484/ A484M f or  col d 
f i ni shed r ound bar s.   Machi ned pi ns shoul d have a 
sur f ace r oughness of  not  exceedi ng 1. 6 mi cr omet er s 
63 mi cr oi nches.   Mi ni mum di amet er  of  hol es i n bar s 
shoul d be t he maxi mum pi n s i ze pl us an al l owance of  
0. 2 mm 0. 008 i nch f or  a f r ee f i t .   Mi ni mum di amet er  
of  hol es i n r ol l er s shoul d be t he nomi nal  di amet er  
of  t he pi n pl us 1 mm 1/ 32 i nch.   Base t he l engt h of  
t he pi n bet ween r et ai ner  r i ng gr ooves  on t he 
maxi mum wi dt h of  t he r ol l er ,  t he maxi mum t hi ckness 
of  t he hot - f i ni shed bar s r ol l ed t o t he t ol er ances 
gi ven i n ASTM A484/ A484M pl us a c l ear ance of  
appr oxi mat el y 1 mm 0. 040 i nch t o avoi d bi ndi ng 
bet ween bar s,  or  bi ndi ng bet ween bar s and r ol l er s.

**************************************************************************

ASTM A276/ A276M,  UNS S21800,  Condi t i on A,  col d- f i ni shed or  hot - r ol l ed and 
machi ne- f i ni shed t o t he t ol er ances speci f i ed i n ASTM A484/ A484M f or  
col d- f i ni shed r ound bar s,  Cl ass C.

2. 1. 5. 4. 5   Ret ai ni ng Ri ngs

Pr ovi de cor r osi on r esi st ant  st eel  r et ai ni ng r i ngs f or  gat e r ol l er  l i nks 
conf or mi ng t o ASME B27. 7ASME B18. 27,  BASI C ext er nal  ser i es t ype wi t h 
nomi nal  r i ng s i ze of  [ _____]  mm i nches.

2. 1. 5. 4. 6   Seal  Pl at es,  Bar s,  and Ret ai ner s;  Rol l er  Gui de Bar s;  and Tr ack 
Plates

2. 1. 5. 4. 6. 1   Wel ded Seal  Pl at es and Bar s;  Wel ded Rol l er  Gui de Bar s;  and 
Wel ded Tr ack Pl at es

ASTM A240/ A240M,  UNS [ S40500]  [ S41008]  [ S30400] ,  Hot - Rol l ed and Anneal ed or  
Heat  Tr eat ed,  and Bl ast  Cl eaned or  Pi ckl ed Fi ni sh;  or  ASTM A276/ A276M,  UNS 
S30400,  S40500,  or  S41000 wi t h a maxi mum car bon cont ent  of  0. 08 per cent ,  
Condi t i on A,  Hot - Fi ni shed or  Col d- Fi ni shed,  Cl ass C.

2. 1. 5. 4. 6. 2   Bol t ed Seal  Pl at es,  Bar s,  and Ret ai ner s;  and Bol t ed Rol l er  
Gui de Bar s

ASTM A240/ A240M,  UNS [ S40500]  or  [ S41008]  [ S30400] ,  Hot - Rol l ed and Anneal ed 
or  Heat  Tr eat ed,  and Bl ast  Cl eaned or  Pi ckl ed f i ni sh;  or  ASTM A276/ A276M, 
UNS S30400,  S40500,  or  S41000,  Condi t i on A,  hot - f i ni shed or  col d- f i ni shed,  
Cl ass C.

2. 1. 5. 5   Pipe

ASTM A312/ A312M,  [ seaml ess]  [ wel ded] ,  UNS S30400,  NPS and schedul e number  
or  out s i de di amet er  and nomi nal  wal l  t hi ckness as shown,  [ pl ai n]  [ t hr eaded]  
[ t hr eaded and coupl ed]  ends.

2. 1. 6   St eel  For gi ngs

2. 1. 6. 1   Gener al  I ndust r i al  Use

ASTM A668/ A668M,  Cl ass [ _____] ,  car bon cont ent  not  exceedi ng 0. 35 per cent ,  
and an over al l  chemi cal  composi t i on whi ch r esul t s i n sat i sf act or y 
weldability.
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2. 1. 6. 2   Rai l way Use

ASTM A668/ A668M,  Gr ade [ _____] ,  car bon cont ent  not  exceedi ng 0. 35 per cent  
and an over al l  chemi cal  composi t i on whi ch r esul t s i n sat i sf act or y 
weldability.

2. 1. 7   St eel  Cast i ngs

ASTM A27/ A27M,  Gr ade [ _____] ,  Cl ass [ _____] ,  or  ASTM A148/ A148M,  Gr ade 
[_____].

2. 1. 8   St eel  St r i ps

ASTM A109/ A109M,  [ oi l ed]  [ not  oi l ed] ,  Temper  [ _____]  Edge [ _____] ,  Fi ni sh 
[_____].

2. 1. 9   Aluminum

2. 1. 9. 1   Sheet s and Pl at es

ASTM B209M ASTM B209,  Al l oy [ _____] ,  Temper  [ _____] .

2. 1. 9. 2   Bar s,  Rods and Wi r e

ASTM B211M ASTM B211,  Al l oy [ _____] ,  Temper  [ _____] .

2. 1. 9. 3   St r uct ur al  Shapes

ASTM B308/ B308M,  Al l oy [ _____] ,  Temper  [ _____] .

2. 1. 9. 4   Castings

ASTM B26/ B26M,  Al l oy [ _____] ,  Temper  [ _____] .

2. 1. 9. 5   Pi pes and Tubes

ASTM B241/ B241M,  Al l oy 6063,  Temper  [ _____] ,  s i ze and schedul e number  or  
out s i de di amet er  and wal l  t hi ckness as shown.

2. 1. 10   Bronze

2. 1. 10. 1   Copper  Al l oy Cast i ngs

**************************************************************************
NOTE:   Af t er  t he speci f i c  ASTM cast i ng speci f i cat i on 
and Al l oy UNS Number  has been sel ect ed,  speci f y t he 
gener al  r equi r ement s of  ASTM B824 as needed based 
upon t he appl i cat i on and i mpor t ance of  t he 
component .   ASTM B828 est abl i shes a gr oup of  gener al  
r equi r ement s common t o t he ASTM Copper  Al l oy Cast i ng 
speci f i cat i ons.   These r equi r ement s mi ght  i ncl ude 
pr essur e t est s,  cer t i f i cat i on,  or  wi t ness.   
Addi t i onal l y,  some of  t he speci f i c  copper  al l oy 
cast i ng speci f i cat i ons have opt i onal  r equi r ement s 
whi ch shoul d be added i f  t hey ar e det er mi ned 
necessar y.   These opt i onal  r equi r ement s can i ncl ude,  
but  ar e not  l i mi t ed t o,  soundness,  mechani cal  
pr oper t i es,  and chemi cal  anal ysi s of  r esi dual  
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elements.
**************************************************************************

[ ASTM B148]  [ ASTM B62]  [ ASTM B176]  [ ASTM B271/ B271M]  [ ASTM B505/ B505M]  [
ASTM B584]  [ ASTM B763/ B763M]  [ ASTM B806] ,  Copper  Al l oy UNS No.  [ _____] .

a.   Gener al  r equi r ement s of  ASTM B824:

( 1)   Hydr ost at i c   t est s

( 2)   Cer t i f i cat i on

( 3)   Soundness  t est s

( 4)   [ _____]

b.   Opt i onal  r equi r ement s of  [ ASTM B148]  [ ASTM B62]  [ ASTM B176]  [
ASTM B271/ B271M]  [ ASTM B505/ B505M]  [ ASTM B584]  [ ASTM B763/ B763M]  [
ASTM B806]  [ ASTM B824].

( 1)   Soundness

( 2)   Mechani cal  pr oper t i es

( 3)   Chemi cal  anal ysi s of  r esi dual  el ement s

( 4)   [ _____]

2. 1. 10. 2   Al umi num Br onze Cast i ngs

[ ASTM B148]  [ ASTM B271/ B271M]  [ ASTM B505/ B505M]  [ ASTM B763/ B763M]  [ ASTM B806
] ,  Copper  Al l oy UNS No.  [ _____] .

2. 1. 10. 3   Al umi num Br onze Rods,  Bar s,  and Shapes

ASTM B150/ B150M,  Copper  Al l oy UNS No.  [ _____] ,  Temper  [ _____] .

2. 1. 10. 4   Manganese Br onze Cast i ngs

[ ASTM B176]  [ ASTM B271/ B271M]  [ ASTM B505/ B505M]  [ ASTM B584]  [ ASTM B763/ B763M
] ,  Copper  Al l oy UNS No.  [ _____] .

2. 1. 10. 5   Rol l ed Manganese Br onze and Manganese Br onze For gi ngs

ASTM B138/ B138M ASTM B138/ B138M,  Cl ass [ _____] ,  Temper  [ _____] .

2. 1. 10. 6   Manganese Br onze Rods,  Bar s,  and Shapes

ASTM B138/ B138M ASTM B138/ B138M,  Copper  Al l oy UNS No.  [ _____] ,  Temper  
[_____].

2. 1. 11   Brass

2. 1. 11. 1   Sheet ,  Pl at es,  and Bar s

[ ASTM B36/ B36M]  [ ASTM B121/ B121M] ,  Composi t i on [ _____] ,  Temper  [ _____] .
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2. 1. 11. 2   Castings

[ ASTM B62]  [ ASTM B176]  [ ASTM B271/ B271M]  [ ASTM B505/ B505M]  [ ASTM B584]  [
ASTM B763/ B763M]  [ ASTM B806] ,  Copper  Al l oy UNS No.  [ _____] .

2. 1. 11. 3   Naval  Br ass

[ ASTM B21/ B21M, ]  [ ASTM B124/ B124M, ]  Composi t i on [ _____] ,  Temper  [ _____] .

2. 1. 12   Copper  Fl at  Pr oduct s

ASTM B152/ B152M,  Temper  [ _____] .

2. 1. 13   Lead Sheet

ASTM B749,  Al l oy UNS No.  [ _____] ,  Type [ L_____] .

2. 1. 14   Zinc

ASTM B6,  [ Speci al  Hi gh Gr ade]  [ Hi gh Gr ade]  [ Pr i me West er n] .

2. 1. 15   Babbi t  Met al

ASTM B23,  Al l oy UNS No.  [ _____] .

2. 1. 16   Bol t s,  Nut s,  and Washer s

Pr ovi de bol t s,  nut s,  and washer s of  t he mat er i al ,  gr ade,  t ype,  c l ass,  st y l e 
and f i ni sh i ndi cat ed or  best  sui t ed f or  i nt ended use.

2. 1. 16. 1   Hi gh- St r engt h Bol t s,  Nut s,  and Washer s

a.   ASTM F3125/ F3125M Gr ade [ A325] [ A490] ,  [ hot - di p gal vani zed] .

b.   Conduct  Rot at i onal - capaci t y t est i ng f or  al l  f ast ener  assembl i es i n 
accor dance wi t h ASTM F3125/ F3125M.   Test  as an assembl y each 
combi nat i on of  bol t  pr oduct i on l ot ,  nut  l ot ,  and washer  l ot .   Assi gn a 
r ot at i onal - capaci t y l ot  number  t o each combi nat i on of  l ot s t est ed.   
Test  bol t s i n a Ski dmor e- Wi l hel m Cal i br at or  or  an accept abl e equi val ent  
devi ce.   Submi t  t est  r epor t  f or  r ot at i onal  capaci t y.

2. 1. 16. 2   Bol t s,  Nut s,  and Washer s ( Ot her  Than Hi gh- St r engt h)

a.   Bol t s and Nut s -  ASTM A307,  Gr ade A,  [ hot - di p gal vani zed]  or  
ASTM A320/ A320M,  [ Fer r i t i c  St eel ,  Gr ade [ _____] ]  [ Aust eni t i c  St eel ,  
Cl ass [ _____] ] .

b.   Bol t s -  ASME B18. 2. 1.

c.   Nut s -  ASME B18. 2. 2.

d.   Washer s

( 1)   Pl ai n Washer s -  ASME B18. 22M ASME B18. 21. 1,  Type B.

( 2)   Lock Washer  -  ASME B18. 21. 1.

( 3)   Bevel ed Washer s -  ASTM F436/ F436M,  Type [ _____] ,  Bevel ed.

SECTI ON 05 50 15  Page 19



2. 1. 16. 3   Foundat i on Anchor age

**************************************************************************
NOTE:   For  most  j obs,  ASTM F1554 248 MPa 36 ksi  
anchor  bol t s ar e used.   I f  hi gh t ensi l e l oads ar e 
ant i c i pat ed,  consi der  t he use of  379 MPa or  724 MPa 
55 ksi  or  105 ksi  ASTM F1554 anchor  bol t s.   I f  
s t ai nl ess st eel  i s  consi der ed,  sel ect  f r om mat er i al  
i n ASTM A193/ A193M.

**************************************************************************

2. 1. 16. 3. 1   Anchor  Rods

ASTM F1554 Gr  36 [ 55]  [ 105] ,  Cl ass 1A [ 2A] .   [ St ai nl ess st eel  
ASTM A193/ A193M.]

2. 1. 16. 3. 2   Anchor  Nut s

ASTM A563M ( ASTM A563) ,  Gr ade A,  hex st y l e.   [ St ai nl ess st eel  
ASTM A193/ A193M.]

2. 1. 16. 3. 3   Anchor  Washer s

ASTM F844.   [ St ai nl ess st eel  [ Type 304] [ Type 316]  conf or mi ng t o 
ASTM A276/ A276M.]

2. 1. 16. 3. 4   Anchor  Pl at e Washer s

ASTM A36/ A36M [ St ai nl ess st eel  [ Type 304] [ Type 316]  conf or mi ng t o 
ASTM A276/ A276M.]

2. 1. 17   [ Expansi on Anchor s]  [ Sl eeve Anchor s]  [ Adhesi ve Anchor s]

Pr ovi de [ _____]  mm i nch di amet er  [ expansi on anchor s] [ s l eeve 
anchor s] [ adhesi ve anchor s] .   Mi ni mum [ concr et e] [ masonr y]  embedment  must  be 
[ _____]  mm i n.   Desi gn val ues l i s t ed must  be as t est ed accor di ng t o 
ASTM E488/ E488M.

a.  Mi ni mum [ ul t i mat e] [ al l owabl e]  pul l out  val ue:   [ _____]  kN l b.

b.  Mi ni mum [ ul t i mat e] [ al l owabl e]  shear  val ue:   [ _____]  kN l b.

2. 1. 18   Lag Scr ews and Bol t s

ASME B18. 2. 1,  t ype and gr ade best  sui t ed f or  t he pur pose.

2. 1. 19   Toggl e Bol t s

ASME B18. 2. 1.

2. 1. 20   Powder  Dr i ven Fast ener s

Fol l ow saf et y pr ovi s i ons of  ASSE/ SAFE A10. 3.

2. 1. 21   Screws

ASME B18. 2. 1, ASME B18. 6. 2, ASME B18. 6. 3 and ASTM C1513.
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2. 1. 22   Saf et y Tr eads

Pr ovi de s l i p- on ski d r esi st ant  t r eads made f r om [ r ubber ]  [ v i nyl ]  [ al umi num 
al l oy]  [ cast  i r on]  as best  sui t ed f or  t he i nt ended l ocat i on.

2. 1. 23   Wi r e Rope

**************************************************************************
NOTE:   I dent i f y t he r equi r ement s f or  wi r e r ope by 
i nser t i ng number  of  wi r es,  mat er i al ,  t ype of  cor e,  
l ay,  coat i ng,  and whet her  pr ef or med or  not .

**************************************************************************

FS RR- W- 410,  Type [ _____] ,  Cl ass [ _____] ,  Const r uct i on [ _____] ,  [ wi r e 
s i zes]  [ st r and sei z i ng]  as shown.

2. 1. 24   Chai ns and At t achment s

FS RR- C- 271,  Type [ _____] ,  Gr ade [ _____] ,  Cl ass [ _____] ,  St y l e [ _____] ,  
Si ze [ _____] ,  Fi ni sh [ _____] .

2. 1. 25   St eel  Rai l s

ASTM A1,  [ No.  1]  [ No.  2] .

2. 1. 26   Cast  I r on Fr ames and Cover s

CI D A- A- 60005,  Type [ _____] ,  St y l e [ _____]  f r ame,  t ype [ _____]  cover .

2. 1. 27   St eel  Wheel s

ASTM A504/ A504M,  Cl ass [ _____] ,  desi gn and r ough bor e s i ze as shown.

2. 1. 28   Gratings

**************************************************************************
NOTE:   Use NAAM MBG 531 f or  gr at i ngs f or  pedest r i an 
gr at es and use NAAM MBG 532 f or  vehi cul ar  gr at es not  
speci f i ed el sewher e.

**************************************************************************

a.  Gr ay cast  i r on ASTM A48/ A48M,  Cl ass 40.

b.  Met al  pl ank gr at i ng,  non- sl i p r equi r ement ,  al umi num ASTM B209M, ASTM B209, 
6061- T6;  st eel  ASTM A653/ A653M,  Z275 G90.

c.  Met al  bar  t ype gr at i ng NAAMM MBG 531[ NAAMM MBG 532].

2. 1. 29   Fl oor  Pl at es,  Pat t er ned

Fl oor  pl at e ASTM A786/ A786M.  St eel  pl at e must  not  be l ess t han 1. 9 mm 14 
gage.

2. 1. 30   Submi t t al s Requi r ement s

Thi s appl i es t o SHOP FABRI CATED METAL I TEMS al so.   Submi t  t he f ol l owi ng:

a.   Det ai l  dr awi ngs i ndi cat i ng mat er i al  t hi ckness,  t ype,  gr ade,  and cl ass;  
di mensi ons;  and const r uct i on det ai l s .   I ncl ude i n t he dr awi ngs cat al og 
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cut s,  er ect i on det ai l s ,  manuf act ur er ' s descr i pt i ve dat a and 
i nst al l at i on i nst r uct i ons,  and t empl at es.   Det ai l  dr awi ngs f or  t he 
f ol l owi ng i t ems:  [ ______]

b.   Li st s of  mat er i al s,  and r ecor ds whi ch i dent i f y  t he di sposi t i on of  
appr oved mat er i al  and f abr i cat ed i t ems i n t he wor k.

c.   Sampl es of  t he f ol l owi ng i t ems:   [ _____] .   Pr ovi de f ul l  s i ze sampl es of  
st andar d or  f abr i cat ed i t ems,  t aken f r om manuf act ur er ' s st ock,  and 
compl et e as r equi r ed f or  i nst al l at i on i n t he st r uct ur e.   Sampl es may be 
i nst al l ed i n t he wor k,  pr ovi ded each sampl e i s c l ear l y i dent i f i ed and 
i t s l ocat i on r ecor ded.

2. 2   SHOP FABRI CATED METAL I TEMS

Conf or m shop f abr i cat ed met al  i t ems t o t he r equi r ement s and det ai l s  as 
speci f i ed or  shown and t o t he wor kmanshi p pr ovi s i ons and ot her  appl i cabl e 
f abr i cat i on r equi r ement s as speci f i ed i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 2. 1   Railings

Pr ovi de r ai l i ngs as t ype speci f i ed and show,  f ur ni sh,  and i nst al l  compl et e 
wi t h al l  f i t t i ngs,  br acket s,  f ast ener s,  s l eeves,  anchor s,  and ot her  
appur t enances as shown and as r equi r ed f or  pr oper  i nst al l at i on.   Desi gn 
handr ai l s t o r esi st  a mi ni mum concent r at ed l oad of  890 N 200 l bf  i n any 
di r ect i on at  any poi nt  of  t he t op of  t he r ai l  or  75 kg/ m 50 l b/ f t  appl i ed 
i n any di r ect i on at  t he t op of  t he r ai l ,  whi chever  i s  mor e sever e.

2. 2. 1. 1   Materials

St eel  handr ai l s ,  i ncl udi ng i nser t s i n concr et e,  pr ovi de [ st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M]  [ or ]  [ st r uct ur al  t ubi ng conf or mi ng t o 
ASTM A500/ A500M,  Gr ade A or  B of  equi val ent  st r engt h]  [ ASTM A1085/ A1085M] .   
Pr ovi de st eel  r ai l i ngs wi t h [ 38]  [ 20]  mm [ 1- 1/ 2]  [ 2]  i nch nomi nal  s i ze.   
Hot - di p gal vani ze [ and]  [ shop pai nt ]  r ai l i ngs.   Pr ovi de pi pe col l ar s of  
[ st eel . ]  [ hot - di p gal vani zed st eel . ]  [ s t ai nl ess st eel . ]   Pr ovi de al umi num 
handr ai l s of  [ [ 38]  [ 50]  mm [ 1- 1/ 2]  [ 2]  i nch nomi nal  Schedul e 40 pi pe 
ASTM B429/ B429M]  [  45 mm 1- 3/ 4 i nch squar e al umi num semi - hol l ow t ube wi t h 
r ounded cor ner s ASTM B221] .   Rai l i ngs and pi pe col l ar s must  be [ mi l l  
f i ni sh]  [ anodi zed]  [ al umi num [ _____]  col or ] .   Pr ovi de al l  f ast ener s of  
Ser i es 300 st ai nl ess st eel .

2. 2. 1. 2   Fabrication

**************************************************************************
NOTE:   Speci f y f l ush- f i ni shed j oi nt s f or  r ai l i ngs 
when a good appear ance i s desi r ed.

**************************************************************************

Ri gi d j oi nt s i n r ai l i ngs must  be of  wel ded,  t hr eaded,  or  s l i p- on f i t t i ngs 
assembl y [ and be f l ush- f i ni shed] .   Rei nf or ce wel ded j oi nt s wi t h 
t i ght - f i t t i ng i nt er i or  s l eeves assembl ed by wel di ng r ai l s  and post s t o 
f l ush- t ype f i t t i ngs,  or  by mi t er i ng and wel di ng j oi ni ng r ai l s  and post s.   
Exposed t hr eads ar e not  per mi t t ed on assembl ed t hr eaded j oi nt s.   Use t i ght  
f i t t i ng s l i p- on f i t t i ngs.   Pr ovi de sel f - l ocki ng,  conceal ed t ype f ast ener s 
f or  s l i p- on f i t t i ngs.   Pr ovi de al umi num or  st ai nl ess st eel  f ast ener s f or  
al umi num f i t t i ngs.   Pr ovi de st ai nl ess st eel  f ast ener s f or  st eel  f i t t i ngs.   
Expansi on j oi nt s i n r ai l i ngs must  be an [ i nner - s l eeved]  [ out er - s l eeved]  
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[ out er - s l eeved or  i nner - s l eeved]  s l i p- j oi nt ,  wi t h one end of  t he s l eeve 
secur ed t o one r ai l  and t he ends of  t he adj oi ni ng r ai l s  separ at ed a mi ni mum 
of  25 mm 1 i nch i n t he i nst al l ed posi t i on.   Locat e expansi on j oi nt s i n 
r ai l s  near  t he i nt er sect i on of  r ai l s  and post s.   Make bends i n r ai l i ngs i n 
a manner  t hat  r ai l i ngs ar e not  cr ushed and mai nt ai n t hei r  or i gi nal  
cr oss- sect i onal  shape.   Gr ound wel ds smoot h.   Pr ovi de r ai l i ngs f r ee of  
bur r s,  shar p cor ner s,  and shar p edges.

2. 2. 2   Gr at i ngs and Cover  Pl at es

Pr ovi de gr at i ng and cover  pl at es of  t he mat er i al  and s i ze shown,  and 
f abr i cat ed i n sect i onal  panel s of  t he wi dt h and l engt h shown,  or  as 
appr opr i at e,  t o accur at el y f i t  wi t hi n t he suppor t i ng r ecess f r ames.   
Pr ovi de openi ngs t hr ough panel s as shown or  as r equi r ed.   [ Pr ovi de hi nged 
panel s wi t h hi nges of  t he t ype shown or  sui t abl e f or  t he appl i cat i on. ]   
[ Gal vani ze st eel  gr at i ngs and cover  pl at es af t er  f abr i cat i on. ]

2. 2. 2. 1   Grating

Gr at i ngs ar e as speci f i ed i n pr evi ous par agr aph GRATI NGS.   Band edges of  
gr at i ngs and openi ngs t hr ough gr at i ngs whi ch r equi r e t he cut t i ng of  mor e 
t han one bear i ng bar .   Pr ovi de f ast ener s of  t he t ype r ecommended by t he 
manuf act ur er  and appr oved.   [ Pr ovi de nonsl i p nosi ng on st ai r  t r ead 
gratings.]

2. 2. 2. 2   Cover  Pl at es

Pr ovi de cover  pl at es as speci f i ed i n par agr aph FLOOR PLATES,  PATTERNED.   
Pr ovi de cover  pl at e panel s wi t h [ hol es f or  i nser t i on of  r emoval  t ool ]  [ 6 mm 
1/ 4 i nch bar ,  f l ush,  dr op handl es f or  r emoval ]  as shown or  as r equi r ed.   
Remove shar p edges and bur r s f r om pl at es.

2. 2. 3   St eel  St ai r s

Pr ovi de st eel  st ai r s compl et e wi t h st r uct ur al  or  f or med channel  st r i nger s,  
[ st eel  pl at e t r eads and r i ser s, ]  [ met al  pan cement - f i l l ed t r eads, ]  [ gr at i ng 
t r eads, ]  [ s l i p- r esi st ant  met al l i c  t r eads, ]  l andi ngs,  col umns,  handr ai l s ,  
and necessar y bol t s and ot her  f ast eni ngs as i ndi cat ed.   Cl ose exposed ends 
of  st r i nger s [ and cont i nue ar ound l andi ngs whi ch t hey suppor t ] .   Conf or m t o 
ASTM A36/ A36M f or  st r uct ur al  st eel .   St ai r s and accessor i es must  be 
[ gal vani zed af t er  f abr i cat i on]  [ _____] .   For m r i ser s on st ai r s wi t h met al  
pan t r eads t o f or m a sani t ar y cove t o r et ai n t he t r ead concr et e.   I nt egr al  
nosi ngs must  have br aces ext ended i nt o t he concr et e f i l l .   [ Fabr i cat e st ai r  
t r eads [ and l andi ngs]  of  st eel  gr at i ngs of  t he t ype speci f i ed i n par agr aph 
GRATI NG.   Pr ovi de gr at i ng t r eads wi t h s l i p- r esi st ant  nosi ngs.   ] Pr ovi de 
bol t s,  nut s and ot her  f ast eni ngs as shown and as r equi r ed f or  pr oper  
i nst al l at i on.   Use l ock washer s under  al l  nut s.   [ Anchor  r ai l i ngs of  t he 
t ype speci f i ed above i n par agr aph RAI LI NGS t o st ai r s as shown. ]

**************************************************************************
NOTE:   For  i ndust r i al  or  heavy dut y st ai r s use l i ve 
l oad = 5 t i mes t he expect ed l oad and a concent r at ed 
l oad of  2 kN 1000 l bs.  For  st andar d appl i cat i ons,  
use a l i ve l oad of  500 kg per  squar e m 100 psf  and a 
concent r at ed l oad of  1. 3 kN 300 l bs  appl i ed over  
and ar ea of  50 mm by 50 mm 2 i nches by 2 i nches.

**************************************************************************

Desi gn st ai r s t o sust ai n a l i ve l oad of  not  l ess t han [ _____]  kg per  squar e 

SECTI ON 05 50 15  Page 23



met er  pounds per  squar e f oot ,  or  a concent r at ed l oad of  [ _____]  kN l bs 
appl i ed over  and ar ea of  50 mm by 50 mm 2 i nches by 2 i nches wher e i t  i s  
most  cr i t i cal .  Conf or m t o AI SC 360 wi t h t he desi gn and f abr i cat i on of  st eel  
st ai r s,  ot her  t han a commer ci al  pr oduct .

2. 2. 4   Recess Fr ames

Fabr i cat e r ecess f r ames of  st r uct ur al  shapes of  t he t ype shown.   Gr i nd 
wel ded j oi nt s i n f r ames smoot h.   [ Gal vani ze st eel  f r ames af t er  
f abr i cat i on. ]   Anchor  f r ames t o suppor t s i n t he manner  shown and not  be 
cont i nuous acr oss cont r act i on or  expansi on j oi nt s.

2. 2. 5   Ladders

Pr ovi de f i xed- r ai l  met al  l adder s conf or mi ng t o t he r equi r ement s of  
EM 385- 1- 1 and t o det ai l s  shown.   Fabr i cat e l adder s of  [ st r uct ur al  st eel  as 
shown and be gal vani zed af t er  f abr i cat i on]  [ al umi num as shown] .   Fabr i cat e 
l adder s of  sol i d- sect i on r od r ungs f i t t ed i nt o hol es i n bar  s i de r ai l s  and 
wel d.   Make spl i ces i n s i de r ai l s  usi ng f ul l  penet r at i on wel ds and pr ovi de 
a f l ush and smoot h t r ansi t i on bet ween connect i ng ends.   Gr i nd al l  wel ds 
smoot h.   Wel d l adder  r ai l s  t o bent - bar  suppor t i ng br acket s anchor ed t o 
suppor t i ng st r uct ur e as shown.

2. 2. 6   [ Ladder  Rungs]  [ Gr ab Bar s]  [ Pul l i ng I r ons]  [ Moor i ng Ri ngs]

Fabr i cat e [ Ladder  r ungs] ,  [ gr ab bar s] ,  [ pul l i ng i r ons] ,  [ moor i ng r i ngs]  
f r om st eel  r ods i n accor dance wi t h t he det ai l s  and be gal vani zed af t er  
fabrication.

2. 2. 7   Lock Wal l  Ar mor

Fabr i cat e l ock wal l  ar mor  t ees and pr ef or med cor ner  pr ot ect i on pl at es f r om 
st eel  conf or mi ng t o ASTM A36/ A36M or  ASTM A572/ A572M.   Tees may be 
commer ci al l y  r ol l ed sect i ons or  may be f abr i cat ed f r om st eel  pl at es 
pr ovi ded t hey have a nomi nal  wei ght  of  not  l ess t han 42. 0 kg/ m 28. 2 
pounds/ f oot  and conf or m essent i al l y  t o det ai l s  shown.   Conf or m i nst al l at i on 
t o det ai l s  shown.   Er ect  t ees and pr ef or med pl at es t r ue t o l i ne and gr ade.   
The cont i nuous edges of  exposed f aces must  not  have a ver t i cal  or  
hor i zont al  di st or t i on f r om a st r ai ght  l i ne gr eat er  t han 2 mm/ m 0. 025 
i nch/ f oot  of  l engt h.   Di st or t i on f or  any s i ngl e sect i on must  not  exceed 36 
mm 1. 4 i nches.   Wher e t her e i s a war p i n t he i nst al l ed t ees or  pr ef or med 
pl at es gr eat er  t han 2 mm 1/ 16 i nch,  i nst al l  an ext r a anchor  at  t he pr oper  
l ocat i on t o dr aw t he sect i on i nt o posi t i on.   Count er  s i nk bol t  heads on 
exposed f aces and f i t  so t hat  t hey ar e f l ush wi t h t he f i ni shed sur f aces.   
Make j oi nt s bet ween abut t i ng sect i ons squar e and saw or  ot her wi se made 
smoot h and r egul ar  t he but t i ng ends.

2. 2. 8   Lock Wal l  Li ne Hooks and Check Post s

Fabr i cat e l ock wal l  l i ne hooks and check post s of  al l oy st eel  mechani cal  
t ubi ng as speci f i ed i n par agr aph MECHANI CAL.   Di mensi ons ar e as shown,  
i ncl udi ng out s i de di amet er  and wal l  t hi ckness,  and anchor  bar s.

2. 2. 9   Guy Cabl es

Pr est r et ched,  gal vani zed wi r e r ope of  t he s i zes i ndi cat ed.   Conf or m wi r e 
r ope t o ASTM A475,  hi gh st r engt h gr ade wi t h Cl ass A coat i ng.   Pr ovi de guys 
wi t h a f act or y at t ached cl evi s t op- end f i t t i ng and a f act or y at t ached 
open- br i dge st r and socket  bot t om- end f i t t i ng;  compl et e wi t h oval  eye,  
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t hr eaded anchor  r ods.   Hot - di p gal vani ze f i t t i ngs and accessor i es.

2. 2. 10   Saf et y Chai ns

Gal vani zed wel ded st eel ,  pr oof  coi l  chai n t est ed i n accor dance wi t h 
ASTM A467/ A467M,  Cl ass CS;  st r ai ght  l i nk st y l e,  5 mm 3/ 16 i nch di amet er ,  
mi ni mum 12 l i nks per  f oot ;  and wi t h bol t  t ype snap hooks on each end.   Eye 
bol t s f or  at t achment  of  chai ns must  be gal vani zed 10 mm 3/ 8 i nch bol t  wi t h 
19 mm 3/ 4 i nch eye,  anchor ed as i ndi cat ed.   Fur ni sh t wo chai ns f or  each 
guar ded openi ng.

2. 2. 11   Sur f ace Fi ni shes

2. 2. 11. 1   Gal vani z i ng and Zi nc Repai r

Hot - di p gal vani ze i t ems speci f i ed t o be gal vani zed,  when pr act i cabl e and 
not  i ndi cat ed ot her wi se,  af t er  f abr i cat i on.   Gal vani ze i n accor dance wi t h 
ASTM A123/ A123M, ASTM A653/ A653M,  or  ASTM A924/ A924M,  as appl i cabl e.   
Regal vani ze ar eas wher e z i nc coat i ngs ar e dest r oyed by cut t i ng,  wel di ng or  
ot her  causes.   Regal vani ze coat i ngs 50 g 2 ounces or  heavi er  wi t h a 
sui t abl e l ow- mel t i ng z i nc base al l oy s i mi l ar  t o t he r ecommendat i ons of  t he 
Amer i can Hot - Di p Gal vani zer s Associ at i on t o t he t hi ckness and qual i t y  
speci f i ed f or  t he or i gi nal  z i nc coat i ng.   Repai r  coat i ngs l ess t han 50 g 2 
ounces i n accor dance wi t h ASTM A780/ A780M.

2. 2. 11. 2   Nonf er r ous Met al  Sur f aces

Pr ot ect  by pl at i ng,  anodi c,  or  or gani c coat i ngs.

2. 2. 11. 3   Al umi num Sur f aces

Bef or e f i ni shes ar e appl i ed,  r emove r ol l  mar ks,  scr at ches,  r ol l ed- i n 
scr at ches,  k i nks,  st ai ns,  pi t s,  or ange peel ,  di e mar ks,  st r uct ur al  st r eaks,  
and ot her  def ect s whi ch wi l l  af f ect  uni f or m appear ance of  f i ni shed 
sur f aces.   Unexposed sheet ,  pl at e and ext r usi ons may have mi l l  f i ni sh as 
f abr i cat ed.   Sandbl ast  cast i ngs'  f i ni sh,  medi um mat t e,  AA DAF45.   Unl ess 
ot her wi se speci f i ed,  pr ovi de al l  ot her  al umi num i t ems wi t h [ st andar d mi l l  
f i ni sh. ]  [ hand sanded or  machi ne f i ni sh t o a 240 gr i t . ]  [ anodi zed f i ni sh. ]   
Pr ovi de a coat i ng t hi ckness not  l ess t han t hat  speci f i ed f or  pr ot ect i ve and 
decor at i ve t ype f i ni shes f or  i t ems used i n i nt er i or  l ocat i ons or  
Ar chi t ect ur al  Cl ass I  t ype f i ni sh f or  i t ems used i n ext er i or  l ocat i ons i n 
AA DAF45.   I t ems t o be anodi zed r ecei ve a pol i shed sat i n f i ni sh.

PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

I nst al l  i t ems at  l ocat i ons i ndi cat ed,  accor di ng t o manuf act ur er ' s 
i nst r uct i ons.   Ver i f y al l  measur ement s and t ake al l  f i el d measur ement s 
necessar y bef or e f abr i cat i on.   Exposed f ast eni ngs must  be compat i bl e 
mat er i al s,  gener al l y  mat ch i n col or  and f i ni sh,  and har moni ze wi t h t he 
mat er i al  t o whi ch f ast eni ngs ar e appl i ed.   I ncl ude mat er i al s and par t s 
necessar y t o compl et e each i t em,  even t hough such wor k i s not  def i ni t el y 
shown or  speci f i ed.   Poor  mat chi ng of  hol es f or  f ast ener s i s cause f or  
r ej ect i on.   Conceal  f ast eni ngs wher e pr act i cabl e.   Thi ckness of  met al  and 
det ai l s  of  assembl y and suppor t s pr ovi de st r engt h and st i f f ness.   For m 
j oi nt s exposed t o t he weat her  t o excl ude wat er .   I t ems l i s t ed bel ow r equi r e 
addi t i onal  pr ocedur es.
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3. 2   ANCHORAGE,  FASTENI NGS,  AND CONNECTI ONS

Pr ovi de anchor age wher e necessar y f or  f ast eni ng mi scel l aneous met al  i t ems 
secur el y i n pl ace.   I ncl ude f or  anchor age not  ot her wi se speci f i ed or  
i ndi cat ed s l ot t ed i nser t s,  expansi on anchor s,  and powder - dr i ven f ast ener s,  
when appr oved f or  concr et e;  t oggl e bol t s and t hr ough bol t s f or  masonr y;  
machi ne and car r i age bol t s f or  st eel ;  t hr ough bol t s,  l ag bol t s,  and scr ews 
f or  wood.   Do not  use wood pl ugs i n any mat er i al .   Pr ovi de non- f er r ous 
at t achment s f or  non- f er r ous met al .   Make exposed f ast eni ngs of  compat i bl e 
mat er i al s,  gener al l y  mat chi ng i n col or  and f i ni sh,  t o whi ch f ast eni ngs ar e 
appl i ed.  Conceal  f ast eni ngs wher e pr act i cabl e.

3. 3   FINISHES

3. 3. 1   Di ssi mi l ar  Mat er i al s

Wher e di ssi mi l ar  met al s ar e i n cont act ,  pr ot ect  sur f aces wi t h a coat  
conf or mi ng t o SSPC Pai nt  20 or  SSPC Pai nt  29 t o pr event  gal vani c or  
cor r osi ve act i on.   Wher e al umi num i s i n cont act  wi t h concr et e,  pl ast er ,  
mor t ar ,  masonr y,  wood,  or  absor pt i ve mat er i al s subj ect  t o wet t i ng,  pr ot ect  
with ASTM D1187/ D1187M,  asphal t - base emul si on.

3. 3. 2   Fi el d Pr epar at i on

Remove r ust  pr event i ve coat i ng j ust  pr i or  t o f i el d er ect i on,  usi ng a 
r emover  appr oved by t he r ust  pr event i ve manuf act ur er .   Pr ovi de sur f aces,  
when assembl ed,  f r ee of  r ust ,  gr ease,  di r t  and ot her  f or ei gn mat t er .

3. 4   ATTACHMENT OF HANDRAI LS

Set  r ai l i ng post s anchor ed t o concr et e sur f aces per pendi cul ar  t o t he post s 
[ i n s l eeve i nser t s anchor ed i n t he concr et e,  and f i l l  t he space bet ween 
post s and sl eeves wi t h a seal ant  or  a qui ck- set t i ng hydr aul i c cement  and 
cover  wi t h st andar d col l ar  f i t t i ngs secur ed t o t he post s.   Dr i l l  a 6 mm 1/ 4 
i nch dr ai n hol e near  t he bot t om of  each post . ]  [ r i gi dl y secur ed t o f l ange 
f i t t i ngs anchor ed t o concr et e wi t h expansi on anchor s. ]   Rai l i ng post s 
anchor ed t o concr et e sur f aces par al l el  t o t he post s must  [ have t he s i des of  
post s cont i nuousl y wel ded t o base pl at es]  [ be r i gi dl y secur ed t o f l ange 
f i t t i ngs]  anchor ed t o concr et e wi t h expansi on anchor s.   Rai l i ng post s 
anchor ed t o st r uct ur al  met al  must  be [ wel ded t o base pl at es]  [ r i gi dl y 
secur ed t o f l ange f i t t i ngs]  [ [ bol t ed]  [ wel ded]  t o st r uct ur al  met al ] .   
Ri gi dl y secur e ends of  r ai l s  anchor ed t o concr et e or  masonr y t o f l ange 
f i t t i ngs anchor ed t o concr et e or  masonr y wi t h expansi on anchor s.   I nst al l  
t oeboar ds and br acket s wher e i ndi cat ed.   Spl i ce,  wher e r equi r ed,  at  
expansi on j oi nt s.   I nst al l  r emovabl e sect i ons as i ndi cat ed.

3. 4. 1   I nst al l at i on of  St eel  Handr ai l s

Per f or m i nst al l at i on by means of  pi pe s l eeves secur ed t o [ wood wi t h 
scr ews. ]  [ masonr y wi t h expansi on anchor s or  t oggl e bol t s. ]  [ base pl at es 
bol t ed t o st r i nger s or  st r uct ur al  st eel  f r amewor k. ]   Secur e r ai l  ends by 
st eel  pi pe f l anges [ anchor ed by expansi on anchor s. ]  [ t hr ough- bol t ed t o a 
back pl at e or  by 6 mm 1/ 4 i nch l ag bol t s t o st uds or  sol i d backi ng. ]

3. 4. 2   I nst al l at i on of  Al umi num Handr ai l s

Per f or m i nst al l at i on by means of  [ f l anges anchor ed t o concr et e or  masonr y 
by expansi on shi el ds]  [ base pl at es or  f l anges bol t ed t o st r i nger s or  
st r uct ur al  st eel  f r amewor k]  [ f l anges t hr ough- bol t ed t o a back pl at e or  by 6 
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mm 1/ 4 i nch l ag bol t s t o st uds or  ot her  st r uct ur al  member s] .   Pr ovi de 
st ai nl ess st eel  bol t s used t o anchor  al umi num al l oy f l anges of  a s i ze 
appr opr i at e t o t he st andar d pr oduct  of  t he manuf act ur er .   Pr ovi de neopr ene 
washer s and sl eeves bet ween di ssi mi l ar  met al s.   Wher e al umi num or  al l oy 
f i t t i ngs or  ext r usi ons ar e t o be i n cont act  wi t h di ssi mi l ar  met al s or  
por t l and cement  concr et e,  gi ve t he cont act  sur f ace a heavy coat i ng of  
bi t umi nous pai nt  or  asphal t  var ni sh.

3. 5   MOUNTI NG OF SAFETY CHAI NS

Mount  saf et y chai ns 1 m 3 f eet  6 i nches and 600 mm 2 f eet  above t he f l oor .

3. 6   COVER PLATES AND FRAMES

I nst al l  t he t ops of  cover  pl at es and f r ames f l ush wi t h f l oor .

3. 7   LADDERS

Secur e t o t he adj acent  const r uct i on wi t h t he c l i p angl es at t ached t o t he 
st r i nger .   [ Secur e t o masonr y or  concr et e wi t h not  l ess t han t wo 13 mm 1/ 2 
i nch di amet er  expansi on anchor s. ]   I nst al l  i nt er medi at e c l i p angl es not  over
 1200 mm 48 i nches on cent er .   I nst al l  br acket s as r equi r ed f or  secur i ng of  
l adder s wel ded or  bol t ed t o st r uct ur al  st eel  or  bui l t  i nt o t he masonr y or  
concr et e.   I n no case r est  ends of  l adder s r est  upon [ f i ni shed r oof ]  
[floor].

3. 8   STEEL STAI RS

Pr ovi de anchor  bol t s,  gr at i ng f ast ener s,  washer s,  and al l  par t s or  devi ces 
necessar y f or  pr oper  i nst al l at i on.   Pr ovi de l ock washer s under  nut s.

3. 9   I NSTALLATI ON OF GUARD POSTS ( BOLLARDS/ PI PE GUARDS)

**************************************************************************
NOTE:   Ensur e det ai l s  of  pi pe guar d i nst al l at i on ar e 
shown on t he dr awi ngs.

**************************************************************************

Set  pi pe guar ds ver t i cal l y  i n concr et e pi er s.   Const r uct  pi er s of ,  and t he 
hol l ow cor es of  t he pi pe f i l l ed wi t h,  concr et e [ speci f i ed i n Sect i on 
03 30 00. 00 10 CAST- I N- PLACE CONCRETE]  [ speci f i ed i n Sect i on 03 31 01. 00 10 
CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS]  [ havi ng a compr essi ve 
st r engt h of  21 MPa 3000 psi ] .

       - -  End of  Sect i on - -
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