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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  met al  r ai l i ng syst ems whi ch ar e not  
a par t  of  any ot her  met al s syst em of  t he 
specification.

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

**************************************************************************
NOTE:   Associ at ed wor k f ound i n Di v i s i on 05,  
" Met al s, "  i ncl udes:

St r uct ur al  st eel

Mi scel l aneous met al

St eel  st ai r s

Or nament al  r ai l i ngs

I nst al l at i on of  i nser t s and anchor age devi ces
**************************************************************************
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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  
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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 180 ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Cor r ugat ed Sheet  St eel  Beams f or  Hi ghway 
Guardrail

AASHTO M 314 ( 1990;  R 2013)  St andar d Speci f i cat i on f or  
St eel  Anchor  Bol t s

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 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. 3. 8M ( 1981;  R 2005)  Met r i c Hex Lag Scr ews

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

ASME B18. 6. 1 ( 2016)  Wood 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 
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Series)

ASME B18. 6. 5M ( 2000;  R 2010)  St andar d Speci f i cat i on f or  
Met r i c Thr ead- For mi ng and Thr ead- Cut t i ng 
Tappi ng Scr ews

ASME B18. 6. 7M ( 1999;  R 2010)  Met r i c Machi ne Scr ews

ASTM I NTERNATI ONAL ( ASTM)

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

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 A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

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 A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Plates

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 A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

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 A449 ( 2014)  St andar d Speci f i cat i on f or  Hex Cap 
Scr ews,  Bol t s,  and St uds,  St eel ,  Heat  
Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum Tensi l e 
St r engt h,  Gener al  Use

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

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Castings

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 A512 ( 2006;  R 2012)  St andar d Speci f i cat i on f or  
Col d- Dr awn But t wel d Car bon St eel  
Mechani cal  Tubi ng

SECTI ON 05 52 00  Page 5



ASTM A53/ A53M ( 2018)  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 A575 ( 1996;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  St eel  Bar s,  Car bon,  
Mer chant  Qual i t y ,  M- Gr ades

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 B221M ( 2013)  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 ( Met r i c)

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 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 C514 ( 2004;  R 2014)  St andar d Speci f i cat i on f or  
Nai l s f or  t he Appl i cat i on of  Gypsum Boar d

ASTM C636/ C636M ( 2013)  St andar d Pr act i ce f or  I nst al l at i on 
of  Met al  Cei l i ng Suspensi on Syst ems f or  
Acoust i cal  Ti l e and Lay- I n Panel s

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 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

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 898- 1 ( 2013)  Mechani cal  Pr oper t i es of  Fast ener s 
Made of  Car bon St eel  and Al l oy St eel  — 
Par t  1:  Bol t s,  Scr ews and St uds wi t h 
Speci f i ed Pr oper t y Cl asses — Coar se Thr ead 
and Fi ne Pi t ch Thr ead

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

NAAMM AMP 521 ( 2001;  R 2012)  Pi pe Rai l i ng Syst ems Manual

1. 2   ADMI NI STRATI VE REQUI REMENTS

1. 2. 1   Pr ei nst al l at i on Meet i ngs

Wi t hi n [ 30]  [ _____]  days of  cont r act  awar d,  submi t  f abr i cat i on dr awi ngs [ t o 
t he Cont r act i ng Of f i cer ]  f or  t he f ol l owi ng i t ems:
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[ a.   I r on and st eel  har dwar e

][ b.   St eel  shapes,  pl at es,  bar s and st r i ps

][ c.   St eel  r ai l i ngs and handr ai l s

][ d.   Al umi num r ai l i ngs and handr ai l s

] e.   Anchor age and f ast eni ng syst ems

Submi t  manuf act ur er ' s cat al og dat a,  i ncl udi ng t wo copi es of  manuf act ur er s 
speci f i cat i ons,  l oad t abl es,  di mensi on di agr ams,  and anchor  det ai l s  f or  t he 
f ol l owi ng i t ems:

[ a.   St r uct ur al - st eel  pl at es,  shapes,  and bar s

][ b.   St r uct ur al - st eel  t ubi ng

][ c.   Col d- f i ni shed st eel  bar s

][ d.   Hot - r ol l ed car bon st eel  bar s

][ e.   Col d- dr awn st eel  t ubi ng

][ f .   Concr et e i nser t s

][ g.   Masonr y anchor age devi ces

][ h.   Pr ot ect i ve coat i ng

][ i .   St eel  r ai l i ngs and handr ai l s

][ j .   Al umi num r ai l i ngs and handr ai l s

] k.   Anchor age and f ast eni ng syst ems

1. 3   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  
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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.

 An " 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 . ] [ f or  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 
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

Fabr i cat i on Dr awi ngs;  G[ ,  [ ____] ]

I r on and St eel  Har dwar e;  G[ ,  [ ____] ]

St eel  Shapes,  Pl at es,  Bar s and St r i ps;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

St r uct ur al - St eel  Pl at es,  Shapes,  and Bar s;  G[ ,  [ ____] ]

St r uct ur al - St eel  Tubi ng;  G[ ,  [ ____] ]

Col d- Fi ni shed St eel  Bar s;  G[ ,  [ ____] ]

Hot - Rol l ed Car bon St eel  Bar s;  G[ ,  [ ____] ]

Col d- Dr awn St eel  Tubi ng;  G[ ,  [ ____] ]

Concr et e I nser t s;  G[ ,  [ ____] ]

Masonr y Anchor age Devi ces;  G[ ,  [ ____] ]

Pr ot ect i ve Coat i ng;  G[ ,  [ ____] ]

St eel  Rai l i ngs and Handr ai l s;  G[ ,  [ ____] ]

Al umi num Rai l i ngs and Handr ai l s;  G[ ,  [ ____] ]
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Anchor age and Fast eni ng Syst ems;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Wel di ng Pr ocedur es;  G[ ,  [ ____] ]

Wel der  Qual i f i cat i on;  G[ ,  [ ____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on I nst r uct i ons

1. 4   QUALI TY CONTROL

1. 4. 1   Wel di ng Pr ocedur es

**************************************************************************
NOTE:   I f  Sect i on 05 05 23. 16 STRUCTURAL WELDI NG i s 
not  i ncl uded i n t he pr oj ect  speci f i cat i on,  
appl i cabl e r equi r ement s t her ef r om shoul d be i nser t ed 
and t he f ol l owi ng par agr aph del et ed.

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

[ Sect i on 05 05 23. 16 STRUCTURAL WELDI NG appl i es t o wor k speci f i ed i n t hi s 
section.

] Submi t  r esul t s of  wel di ng pr ocedur es t est i ng i n accor dance wi t h 
AWS D1. 1/ D1. 1M made i n t he pr esence of  t he Cont r act i ng Of f i cer  and by an 
appr oved t est i ng l abor at or y at  t he Cont r act or ' s expense.

1. 4. 2   Wel der  Qual i f i cat i on

Submi t  cer t i f i ed wel der  qual i f i cat i on by t est s i n accor dance wi t h 
AWS D1. 1/ D1. 1M,  or  under  an equi val ent  appr oved qual i f i cat i on t est .   I n 
addi t i on,  per f or m t est s on t est  pi eces i n posi t i ons and wi t h c l ear ances 
equi val ent  t o t hose act ual l y encount er ed.   I f  a t est  wel d f ai l s  t o meet  
r equi r ement s,  conduct  an i mmedi at e r et est  of  t wo t est  wel ds and ensur e t hat  
each t est  wel d passes.   Fai l ur e i n t he i mmedi at e r et est  wi l l  r equi r e t hat  
t he wel der  be r et est ed af t er  f ur t her  pr act i ce or  t r ai ni ng and make a 
compl et e set  of  t est  wel ds.

PART 2   PRODUCTS

2. 1   FABRICATION

Pr eassembl e i t ems i n t he shop t o t he gr eat est  ext ent  possi bl e.   Di sassembl e 
uni t s onl y t o t he ext ent  necessar y f or  shi ppi ng and handl i ng.   Cl ear l y mar k 
uni t s f or  r eassembl y and coor di nat ed i nst al l at i on.

For  t he f abr i cat i on of  wor k exposed t o v i ew,  use onl y mat er i al s t hat  ar e 
smoot h and f r ee of  sur f ace bl emi shes,  i ncl udi ng pi t t i ng,  seam mar ks,  r ol l er  
mar ks,  r ol l ed t r ade names,  and r oughness.   Remove bl emi shes by gr i ndi ng,  or  
by wel di ng and gr i ndi ng,  bef or e c l eani ng,  t r eat i ng,  and appl y i ng sur f ace 
f i ni shes,  i ncl udi ng z i nc coat i ngs.

Pr ovi de r ai l i ng and handr ai l  det ai l  pl ans and el evat i ons at  not  l ess t han 1 
t o 12 scal e 1 i nch t o 1 f oot .   Pr ovi de det ai l s  of  sect i ons and connect i ons 
at  not  l ess t han 1 t o 4 scal e 3 i nches t o 1 f oot .   Al so det ai l  set t i ng 
dr awi ngs,  di agr ams,  t empl at es f or  i nst al l at i on of  anchor ages,  i ncl udi ng 
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concr et e i nser t s,  anchor  bol t s,  and mi scel l aneous met al  i t ems havi ng 
i nt egr al  anchor s.

Use mat er i al s of  s i ze and t hi cknesses i ndi cat ed or ,  i f  not  i ndi cat ed,  of  
t he s i ze and t hi ckness necessar y t o pr oduce adequat e st r engt h and 
dur abi l i t y  i n t he f i ni shed pr oduct  f or  i t s  i nt ended use.   Wor k t he 
mat er i al s t o t he di mensi ons i ndi cat ed on appr oved det ai l  dr awi ngs,  usi ng 
pr oven det ai l s  of  f abr i cat i on and suppor t .   Use t he t ype of  mat er i al s 
i ndi cat ed or  speci f i ed f or  t he var i ous component s of  wor k.

For m exposed wor k t r ue t o l i ne and l evel ,  wi t h accur at e angl es and sur f aces 
and st r ai ght  shar p edges.   Ensur e t hat  al l  exposed edges ar e eased t o a 
r adi us of  appr oxi mat el y 0. 8 mi l l i met er  1/ 32 i nch.   Bend met al  cor ner s t o 
t he smal l est  r adi us possi bl e wi t hout  causi ng gr ai n separ at i on or  ot her wi se 
i mpai r i ng t he wor k.

Wel d cor ner s and seams cont i nuousl y and i n accor dance wi t h t he 
r ecommendat i ons of  AWS D1. 1/ D1. 1M.   Gr i nd exposed wel ds smoot h and f l ush t o 
mat ch and bl end wi t h adj oi ni ng sur f aces.

For m t he exposed connect i ons wi t h hai r l i ne j oi nt s t hat  ar e f l ush and 
smoot h,  usi ng conceal ed f ast ener s wher ever  possi bl e.   Use exposed f ast ener s 
of  t he t ype i ndi cat ed or ,  i f  not  i ndi cat ed,  use count er sunk Phi l l i ps 
f l at head scr ews or  bol t s.

Pr ovi de anchor age of  t he t ype i ndi cat ed and coor di nat ed wi t h t he suppor t i ng 
st r uct ur e.   Fabr i cat e anchor i ng devi ces and space as i ndi cat ed and as 
r equi r ed t o pr ovi de adequat e suppor t  f or  t he i nt ended use of  t he wor k.

Use hot - r ol l ed st eel  bar s f or  wor k f abr i cat ed f r om bar  st ock unl ess wor k i s 
i ndi cat ed or  speci f i ed t o be f abr i cat ed f r om col d- f i ni shed or  col d- r ol l ed 
stock.

2. 1. 1   Al umi num Rai l i ngs

Fabr i cat i on:   Pr ovi de f abr i cat i on j oi nt i ng by one of  t he f ol l owi ng met hods:

a.   Use f l ush- t ype r ai l  f i t t i ngs,  wel ded and gr ound smoot h wi t h spl i ce 
l ocks secur ed wi t h 10 mm 3/ 8 i nch r ecessed- head set  scr ews.

b.   Ensur e t hat  mi t er ed and wel ded j oi nt s made by f i t t i ng;  post  t o t op 
r ai l ;  i nt er medi at e r ai l  t o post ;  and cor ner s,  ar e gr oove wel ded and 
gr ound smoot h.   Wher e al l owed by t he Cont r act i ng Of f i cer ,  pr ovi de but t  
spl i ces r ei nf or ced by a t i ght - f i t t i ng dowel  or  s l eeve not  l ess t han 150 
mm 6 i nches i n l engt h.   Tack- wel d or  epoxy- cement  t he dowel  or  s l eeve 
t o one si de of  t he spl i ce.

c.   Assembl e r ai l i ngs usi ng s l i p- on al umi num- magnesi um al l oy f i t t i ngs f or  
j oi nt s.   Fast en f i t t i ngs t o pi pe or  t ube wi t h 6 or  10 mm 1/ 4 or  3/ 8 i nch
 st ai nl ess- st eel  r ecessed- head set scr ews.  Pr ovi de assembl ed r ai l i ngs 
wi t h f i t t i ngs onl y at  ver t i cal  suppor t s or  at  r ai l  t er mi nat i ons 
at t ached t o wal l s.   Pr ovi de expansi on j oi nt s at  t he mi dpoi nt  of  
panel s.   Pr ovi de a set scr ew i n onl y one si de of  t he s l i p- on s l eeve.   
Pr ovi de al l oy f i t t i ngs t o conf or m t o ASTM B26/ B26M.

[ Pr ovi de r emovabl e r ai l i ng sect i ons as i ndi cat ed.   [ Pr ovi de t oe- boar ds and 
br acket s wher e i ndi cat ed,  usi ng f l ange cast i ngs as appr opr i at e. ]
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] 2. 1. 2   St eel  Handr ai l s

Fabr i cat e j oi nt  post s,  r ai l ,  and cor ner s by one of  t he f ol l owi ng met hods:

a.   Fl ush- t ype r ai l  f i t t i ngs of  commer ci al  st andar d,  wel ded and gr ound 
smoot h,  wi t h r ai l i ng spl i ce l ocks secur ed wi t h 10 mm 3/ 8 i nch 
hexagonal - r ecessed- head set scr ews.

b.   Mi t er ed and wel ded j oi nt s made by f i t t i ng post  t o t op r ai l  and 
i nt er medi at e r ai l  t o post ,  mi t er i ng cor ner s,  gr oove- wel di ng j oi nt s,  and 
gr i ndi ng smoot h.   But t  r ai l i ng spl i ces and r ei nf or ce t hem by a 
t i ght - f i t t i ng i nt er i or  s l eeve not  l ess t han 150 mm 6 i nches l ong.

c.   Rai l i ngs may be bent  at  cor ner s i n l i eu of  j oi nt i ng,  pr ovi ded t hat  
bends ar e made i n sui t abl e j i gs and t he pi pe i s not  cr ushed.

[ Pr ovi de r emovabl e sect i ons as i ndi cat ed.

] [ 2. 1. 3   Pr ot ect i ve Coat i ng

[ Shop- pr i me t he st eel wor k as i ndi cat ed i n accor dance wi t h Sect i on 09 90 00 
PAI NTS AND COATI NGS except  t he f ol l owi ng:

a.   st eel  sur f aces encased i n concr et e

b.   st eel  sur f aces f or  wel di ng

c.   hi gh- st r engt h bol t - connect ed cont act  sur f aces

d.   cr ane r ai l  sur f aces

][ Pr ovi de hot - di pped gal vani zed st eel wor k as i ndi cat ed i n accor dance wi t h 
ASTM A123/ A123M.   Touch up abr aded sur f aces and cut  ends of  gal vani zed 
member s wi t h z i nc- dust ,  z i nc- oxi de pr i mer ,  or  an appr oved gal vani z i ng 
r epai r  compound.

] ] 2. 2   COMPONENTS

[ 2. 2. 1   St r uct ur al  St eel  Pl at es,  Shapes And Bar s

Pr ovi de st r uct ur al - s i ze shapes and pl at es,  except  pl at es t o be bent  or  
col d- f or med,  conf or mi ng t o ASTM A36/ A36M,  unl ess ot her wi se not ed.

Pr ovi de st eel  pl at es,  t o be bent  or  col d- f or med,  conf or mi ng t o 
ASTM A283/ A283M,  Gr ade C.

Pr ovi de st eel  bar s and bar - s i ze shapes conf or mi ng t o ASTM A36/ A36M,  unl ess 
ot her wi se not ed.

][ 2. 2. 2   St r uct ur al - St eel  Tubi ng

**************************************************************************
NOTE:   I ncl udes squar e,  r ect angul ar ,  r ound,  and 
speci al l y  shaped st r uct ur al - st eel  t ubi ng.

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

Pr ovi de st r uct ur al - st eel  t ubi ng,  hot - f or med,  wel ded or  seaml ess,  conf or mi ng 
to ASTM A500/ A500M,  Gr ade B,  unl ess ot her wi se not ed.
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][ 2. 2. 3   Hot - Rol l ed Car bon St eel  Bar s

Pr ovi de bar s and bar - s i ze shapes conf or mi ng t o ASTM A575,  gr ade as sel ect ed 
by t he f abr i cat or .

][ 2. 2. 4   Col d- Fi ni shed St eel  Bar s

Pr ovi de col d- f i ni shed st eel  bar s conf or mi ng t o ASTM A108,  gr ade as sel ect ed 
by t he f abr i cat or .

][ 2. 2. 5   Col d- Dr awn St eel  Tubi ng

Pr ovi de t ubi ng conf or mi ng t o ASTM A512,  sunk- dr awn,  but t - wel ded,  
col d- f i ni shed,  and st r ess- r el i eved.

][ 2. 2. 6   St eel  Pi pe

Pr ovi de pi pe conf or mi ng t o ASTM A53/ A53M,  t ype as sel ect ed,  Gr ade B;  pr i med 
f i ni sh,  unl ess gal vani z i ng i s r equi r ed;  st andar d wei ght  ( Schedul e 40) .

][ 2. 2. 7   Concr et e I nser t s

**************************************************************************
NOTE:   Use i nser t s f or  f ast eni ng st eel  st ai r  i t ems 
t o cast - i n- pl ace concr et e const r uct i on subj ect ed t o 
di r ect  pul l out  l oadi ngs such as shel f  angl es and 
suppor t s at t ached t o concr et e s l ab cei l i ngs.   
I ndi cat e al l  l ocat i ons of  i nser t s.

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

[ Pr ovi de t hr eaded- t ype concr et e i nser t s consi st i ng of  gal vani zed f er r ous 
cast i ngs,  i nt er nal l y t hr eaded t o r ecei ve M20 3/ 4 i nch di amet er  machi ne 
bol t s;  ei t her  mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M or  cast  st eel  
conf or mi ng t o ASTM A27/ A27M,  hot - di p gal vani zed i n accor dance wi t h 
ASTM A153/ A153M.

][ Pr ovi de wedge- t ype concr et e i nser t s consi st i ng of  gal vani zed box- t ype 
f er r ous cast i ngs desi gned t o accept  M20 3/ 4 i nch di amet er  bol t s havi ng 
speci al  wedge- shaped heads,  made of  ei t her  mal l eabl e i r on conf or mi ng t o 
ASTM A47/ A47M or  cast  st eel  conf or mi ng t o ASTM A27/ A27M and hot - di p 
gal vani zed i n accor dance wi t h ASTM A153/ A153M.

][ Pr ovi de car bon st eel  bol t s havi ng speci al  wedge- shaped heads,  nut s,  
washer s,  and shi ms,  gal vani zed i n accor dance wi t h ASTM A153/ A153M.  Pr ovi de 
s l ot t ed- t ype concr et e i nser t s consi st i ng of  a gal vani zed 3 mi l l i met er  1/ 8 
i nch t hi ck pr essed- st eel  pl at e conf or mi ng t o ASTM A283/ A283M,  made of  
box- t ype wel ded const r uct i on wi t h a s l ot  desi gned t o r ecei ve M20 3/ 4 i nch 
di amet er  squar e- head bol t  wi t h knockout  cover ;  and hot - di p gal vani zed i n 
accor dance wi t h ASTM A123/ A123M.

] ][ 2. 2. 8   Masonr y Anchor age Devi ces

**************************************************************************
NOTE:   Use masonr y anchor age devi ces onl y f or  
f ast eni ng st eel  st ai r  i t ems t o sol i d masonr y and 
concr et e when t he anchor  i s  not  subj ect ed t o pul l out  
l oads or  v i br at i on i n shear  l oads.

**************************************************************************
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Pr ovi de masonr y anchor age devi ces consi st i ng of  expansi on shi el ds compl yi ng 
with AASHTO M 314, ASTM E488/ E488M and ASTM C514 as f ol l ows:

[ Pr ovi de l ead expansi on shi el ds f or  machi ne scr ews and bol t s 6 
mi l l i met er  1/ 4 i nch and smal l er ;  head- out  embedded nut  t ype,  
s i ngl e- uni t  c l ass,  Gr oup I ,  Type 1,  Cl ass 1.

][ Pr ovi de l ead expansi on shi el ds f or  machi ne scr ews and bol t s l ar ger  t han 
6 mi l l i met er  1/ 4 i nch i n s i ze;  head- out  embedded nut  t ype,  
mul t i pl e- uni t  c l ass,  Gr oup I ,  Type 1,  Cl ass 2.

][ Pr ovi de bol t  anchor  expansi on shi el ds f or  l ag bol t s;  z i nc- al l oy,  
l ong- shi el d anchor  c l ass,  Gr oup I I ,  Type 1,  Cl ass 1.

][ Pr ovi de bol t  anchor  expansi on shi el ds f or  bol t s;  c l osed- end 
bot t om- bear i ng c l ass,  Gr oup I I ,  Type 2,  Cl ass 1.

]
**************************************************************************

NOTE:   Use t oggl e bol t s f or  anchor i ng st eel  st ai r  
i t ems t o hol l ow masonr y and st ud par t i t i ons.

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

[ Pr ovi de t umbl e- wi ng- t ype t oggl e bol t s conf or mi ng t o ASTM A325M 
ASTM F3125/ F3125M, ASTM A449 and ASTM C636/ C636M,  t ype,  c l ass,  and st y l e as 
required.

]
][ 2. 2. 9   Fasteners

Pr ovi de gal vani zed z i nc- coat ed f ast ener s i n accor dance wi t h ASTM A153/ A153M 
used f or  ext er i or  appl i cat i ons or  wher e bui l t  i nt o ext er i or  wal l s or  f l oor  
syst ems.   Sel ect  f ast ener s f or  t he t ype,  gr ade,  and cl ass r equi r ed f or  t he 
i nst al l at i on of  st eel  st ai r  i t ems.

[ Pr ovi de st andar d hexagon- head bol t s,  conf or mi ng t o I SO 898- 1 ASTM A307, 
Gr ade A.

][ Pr ovi de squar e- head l ag bol t s conf or mi ng t o ASME B18. 2. 3. 8M ASME B18. 2. 1.

][ Pr ovi de cadmi um- pl at ed st eel  machi ne scr ews conf or mi ng t o ASME B18. 6. 7M 
ASME B18. 6. 3.

][ Pr ovi de f l at - head car bon st eel  wood scr ews conf or mi ng t o ASME B18. 6. 5M 
ASME B18. 6. 1.

][ Pr ovi de pl ai n r ound,  gener al - assembl y- gr ade,  car bon st eel  washer s 
conf or mi ng t o ASME B18. 22M ASME B18. 21. 1.

][ Pr ovi de hel i cal  spr i ng,  car bon st eel  l ockwasher s conf or mi ng t o
ASME B18. 2. 3. 8M ASME B18. 2. 1.

] ][ 2. 2. 10   St eel  Rai l i ngs And Handr ai l s

**************************************************************************
NOTE:   Ensur e t hat  handr ai l  desi gn meet s l oads of  
t he appl i cabl e bui l di ng code,  OSHA,  and ADA.   
Decor at i ve ar chi t ect ur al  handr ai l  i s  not  cover ed i n 
t hi s sect i on.   See NAAMM,  " Pi pe Rai l i ng Manual "  f or  
suggestions.

**************************************************************************
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**************************************************************************
NOTE:   Desi gn gr ab bar s,  shower  seat s,  and dr essi ng 
r oom bench seat  syst ems t o r esi st  a s i ngl e 
concent r at ed l oad of  250 pounds ( 1. 11 kN)  appl i ed i n 
any di r ect i on at  any poi nt .

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

Desi gn handr ai l s  t o r esi st  a concent r at ed l oad of [  890 N] [  200 l b]  [ _____]  
i n any di r ect i on at  any poi nt  of  t he t op of  t he r ai l  or [  73 N/ m] [  50 l b per  
f oot ]  [ _____]  appl i ed hor i zont al l y  t o t he t op of  t he r ai l ,  whi chever  i s  
mor e sever e.   NAAMM AMP 521,  pr ovi de t he same si ze r ai l  and post .   Pr ovi de 
pi pe col l ar s of  t he same mat er i al  and f i ni sh as t he handr ai l  and post s.   
[ Pr ovi de ser i es 300 st ai nl ess- st eel  pi pe col l ar s. ]

2. 2. 10. 1   St eel  Handr ai l s

**************************************************************************
NOTE:   ASTM A53 pi pe at  t he 30 mm 1 1/ 4 i nch nomi nal  
di amet er  meet s t he mi ni mum r equi r ement s s i nce t he 
out s i de di amet er  i s  45 mm 1. 66 i nches.

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

Pr ovi de st eel  handr ai l s ,  i ncl udi ng i nser t s i n concr et e,  [ 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] .   Pr ovi de st eel  
r ai l i ngs of  [ 40]  [ 50]  mm [ 1 1/ 2]  [ 2]  i nch nomi nal  s i ze, [  hot - di p 
gal vani zed]  [ and]  [ shop- pai nt ed] .

Pr ovi de k i ckpl at es bet ween r ai l i ng post s wher e i ndi cat ed,  and consi st i ng of  
4 mi l l i met er  1/ 8 i nch st eel  f l at  bar s not  l ess t han 150 mi l l i met er  6 i nches 
hi gh.   Secur e k i ckpl at es as i ndi cat ed.

[ Gal vani ze ext er i or  r ai l i ngs,  i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  f ast ener s,  
and ot her  f er r ous met al  component s.   Pr ovi de bl ack st eel  pi pe f or  i nt er i or  
railings.

][ Pr ovi de gal vani zed ext er i or  and i nt er i or  r ai l i ngs wher e i ndi cat ed,  
i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  f ast ener s,  and ot her  f er r ous met al  
component s.   Pr ovi de bl ack st eel  pi pe f or  i nt er i or  r ai l i ngs not  i ndi cat ed 
as gal vani zed.

][ Pr ovi de gal vani zed r ai l i ngs,  i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  f ast ener s,  
and ot her  f er r ous met al  component s.

] ][ 2. 2. 11   Al umi num Rai l i ngs And Handr ai l s

**************************************************************************
NOTE:   Do not  use s l i p- on f i t t i ngs and set  scr ews 
f or  l ocat i ons subj ect  t o abusi ve use by bui l di ng 
occupant s.   The l ess expensi ve Al l oy 6061- T6 meet s 
t he st r engt h r equi r ement s,  but  i s  not  sui t abl e f or  
bendi ng,  and di scol or s when anodi zed.  Handr ai l  
f ast eni ngs shoul d be of  Ser i es 300 st ai nl ess st eel .   
Speci f y No.  316 f or  mar i ne envi r onment s.

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

Pr ovi de r ai l i ngs and handr ai l s consi st i ng of [  [ 40]  [ 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 
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al umi num semi hol l ow t ube wi t h r ounded cor ner s ASTM B221M ASTM B221] .   
Pr ovi de [ mi l l - f i ni sh]  [ anodi zed]  al umi num [ [ _____]  col or ]  r ai l i ngs.   Ensur e 
t hat  al l  f ast ener s ar e Ser i es 300 st ai nl ess st eel .

] 2. 2. 12   Saf et y Chai ns [ And Guar dr ai l s ]

Pr ovi de saf et y chai ns of  gal vani zed st eel ,  st r ai ght - l i nk t ype,  5 mm 3/ 16 
i nch di amet er ,  wi t h at  l east  12 l i nks per  300 mm f oot ,  and wi t h snap hooks 
on each end.   Test  saf et y chai n i n accor dance wi t h ASTM A467/ A467M,  Cl ass 
CS.   Pr ovi de snap hooks of  boat  t ype.   Pr ovi de gal vani zed 10 mm 3/ 8 i nch 
bol t  wi t h 20 mm 3/ 4 i nch eye di amet er  f or  at t achment  of  chai n,  anchor ed as 
i ndi cat ed.   Suppl y t wo chai ns,  100 mm 4 i nches l onger  t han t he anchor age 
spaci ng,  f or  each guar ded ar ea.   [ Pr ovi de cor r ugat ed sheet  st eel  beam 
guar dr ai l  conf or mi ng t o t he r equi r ement s of  AASHTO M 180,  Type [ _____]  of  
t he c l ass speci f i ed on t he dr awi ngs.   Pr ovi de bol t s and nut s as i ndi cat ed,  
conf or mi ng t o t he r equi r ement s of  ASTM A307. ]   Locat e [ guar dr ai l s ]  saf et y 
chai n wher e i ndi cat ed.   Mount  t he t op chai n [ r ai l ]  1050 mm f eet  6 i nches 
[ _____]  above t he [ f l oor ]  [ gr ound]  and mount  t he l ower  chai n [ r ai l ]  600 mm 
2 f eet  [ _____]  above t he [ f l oor ]  [ gr ound] .

PART 3   EXECUTI ON

3. 1   PREPARATION

Adj ust  st ai r  r ai l i ngs and handr ai l s bef or e secur i ng i n pl ace i n or der  t o 
ensur e pr oper  mat chi ng at  but t i ng j oi nt s and cor r ect  al i gnment  t hr oughout  
t hei r  l engt h.   Space post s not  mor e t han [ 2440 mi l l i met er ]  [ _____]  [ 8 f eet ]  
[ _____]  on cent er .   Pl umb post s i n each di r ect i on.   Secur e post s and r ai l  
ends t o bui l di ng const r uct i on as f ol l ows:

[ a.   Anchor  post s i n concr et e by means of  pi pe s l eeves set  and anchor ed i nt o 
concr et e.   Pr ovi de s l eeves of  gal vani zed,  st andar d- wei ght ,  st eel  pi pe,  
not  l ess t han 150 mi l l i met er  6 i nches l ong,  and havi ng an i nsi de 
di amet er  not  l ess t han 13 mi l l i met er  1/ 2 i nch gr eat er  t han t he out s i de 
di amet er  of  t he i nser t ed pi pe post .   Pr ovi de st eel  pl at e c l osur e 
secur ed t o t he bot t om of  t he s l eeve,  wi t h c l osur e wi dt h and l engt h not  
l ess t han 25 mi l l i met er  1 i nch gr eat er  t han t he out s i de di amet er  of  t he 
s l eeve.   Af t er  post s have been i nser t ed i nt o s l eeves,  f i l l  t he annul ar  
space bet ween t he post  and sl eeve wi t h nonshr i nk gr out  or a 
qui ck- set t i ng hydr aul i c cement .   Cover  anchor age j oi nt  wi t h a r ound 
st eel  f l ange wel ded t o t he post .

][ b.   Anchor  post s t o st eel  wi t h oval  st eel  f l anges,  angl e t ype or  f l oor  t ype 
as r equi r ed by condi t i ons,  wel ded t o post s and bol t ed t o t he st eel  
suppor t i ng member s.

][ c.   Anchor  r ai l  ends i nt o concr et e and masonr y wi t h r ound st eel  f l anges 
wel ded t o r ai l  ends and anchor ed i nt o t he wal l  const r uct i on wi t h l ead 
expansi on shi el ds and bol t s.

][ d.   Anchor  r ai l  ends t o st eel  wi t h oval  or  r ound st eel  f l anges wel ded t o 
t ai l  ends and bol t ed t o t he st r uct ur al - st eel  member s.

] Secur e handr ai l s  t o wal l s by means of  wal l  br acket s and wal l  r et ur n f i t t i ng 
at  handr ai l  ends.   Pr ovi de br acket s of  mal l eabl e i r on cast i ngs,  wi t h not  
l ess t han 75 mi l l i met er  3 i nch pr oj ect i on f r om t he f i ni shed wal l  sur f ace t o 
t he cent er  of  t he pi pe,  dr i l l ed t o r ecei ve one M10 3/ 8 i nch bol t .   Locat e 
br acket s not  mor e t han 1525 mi l l i met er  60 i nches on cent er .   Pr ovi de wal l  
r et ur n f i t t i ngs of  cast  i r on cast i ngs,  f l ush t ype,  wi t h t he same pr oj ect i on 
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as t hat  speci f i ed f or  wal l  br acket s.   Secur e wal l  br acket s and wal l  r et ur n 
f i t t i ngs t o bui l di ng const r uct i on as f ol l ows:

[ a.   For  concr et e and sol i d masonr y anchor age,  use bol t  anchor  expansi on 
shi el ds and l ag bol t s.

][ b.   For  hol l ow masonr y and st ud par t i t i on anchor age,  use t oggl e bol t s 
havi ng squar e heads.

] I nst al l  t oe boar ds and br acket s wher e i ndi cat ed.   Make spl i ces,  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. 2   INSTALLATION

Submi t  manuf act ur er ' s i nst al l at i on i nst r uct i ons f or  t he f ol l owi ng pr oduct s 
t o be used i n t he f abr i cat i on of  [ st eel ]  [ _____]  [ st ai r  r ai l i ng]  [ and]  
[ hand r ai l  wor k] :

[ a.   St r uct ur al - st eel  pl at es,  shapes,  and bar s

][ b.   St r uct ur al - st eel  t ubi ng

][ c.   Col d- f i ni shed st eel  bar s

][ d.   Hot - r ol l ed car bon st eel  bar s

][ e.   Col d- dr awn st eel  t ubi ng

][ f .   Pr ot ect i ve coat i ng

][ g.   Masonr y anchor age devi ces

][ h.   St eel  r ai l i ngs and handr ai l s

][ i .   Al umi num r ai l i ngs and handr ai l s

][ j .   Anchor age and f ast eni ng syst ems

] Pr ovi de compl et e,  det ai l ed f abr i cat i on and i nst al l at i on dr awi ngs f or  al l  
i r on and st eel  har dwar e,  and f or  al l  s t eel  shapes,  pl at es,  bar s,  and st r i ps 
used i n accor dance wi t h t he desi gn speci f i cat i ons c i t ed i n t hi s sect i on.

[ 3. 2. 1   St eel  Handr ai l

I nst al l  handr ai l  [ i n pi pe s l eeves embedded i n concr et e and f i l l ed wi t h 
nonshr i nk gr out  or  qui ck- set t i ng anchor i ng cement  wi t h anchor age cover ed 
wi t h st andar d pi pe col l ar  pi nned t o post . ] [ by means of  pi pe s l eeves secur ed 
t o wood wi t h scr ews. ] [ by means of  masonr y wi t h expansi on shi el ds and bol t s 
or  t oggl e bol t s. ] [ by means of  base pl at es bol t ed t o st r i nger s or  
st r uct ur al - st eel  f r ame wor k. ]   Secur e r ai l  ends by st eel  pi pe f l anges 
[ anchor ed by expansi on shi el ds and bol t 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. 2. 2   Al umi num Handr ai l

Af f i x  t o base st r uct ur e by [ f l anges anchor ed t o concr et e or  ot her  exi st i ng 
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 backi ng pl at e 
on t he ot her  s i de of  a wal l ]  [ f l anges l ag- bol t ed t o st uds or  ot her  
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st r uct ur al  t i mber s] .   Pr ovi de Ser i es 300 st ai nl ess- st eel  bol t s 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 .   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  concr et e,  coat  t he cont act  sur f ace 
wi t h a heavy coat i ng of  bi t umi nous pai nt .

][ 3. 2. 3   Touchup Pai nt i ng

**************************************************************************
NOTE:   Del et e t he par agr aph and headi ng i f  t ouchup 
pai nt i ng i s t o be excl uded f r om t he st eel  st ai r  
er ect or ' s wor k.

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

I mmedi at el y af t er  i nst al l at i on,  c l ean f i el d wel ds,  bol t ed connect i ons,  
abr aded ar eas of  t he shop pai nt ,  and exposed ar eas pai nt ed wi t h t he pai nt  
used f or  shop pai nt i ng.   Appl y pai nt  by br ush or  spr ay t o pr ovi de a mi ni mum 
dr y- f i l m t hi ckness of  0. 051 mi l l i met er  2 mi l s.

] 3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Fi el d Wel di ng

Ensur e t hat  pr ocedur es of  manual  shi el ded met al  ar c wel di ng,  appear ance and 
qual i t y  of  wel ds made,  and met hods used i n cor r ect i ng wel di ng wor k compl y 
with AWS D1. 1/ D1. 1M.

        - -  End of  Sect i on - -
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