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W912EP-18-R-0013 Amendment 0002

SF 30 CONTINUATION 
SHEET 

Herbert Hoover Dike Rehabilitation, Structure Replacement S-288 (HP-1) Reconstruction 

Amendment 0002 

SUMMARY OF CHANGES 

1. SPECIFICATIONS:

 The text changes have been updated with additions noted by underlined text and 
deletions noted by line/cross-outs, and pertain only to changes made by this 
amendment. The entire section is replaced if there is any change. The Project Table 
of Contents and Submittal Register are replaced without underlines and cross-outs if 
there are changes to these documents.  

Changes to Specifications: 

Volume 1 of 2 – Technical Specifications: 

N/A 

Volume 2 of 2 – Technical Specifications: 

DELETE Section 05 50 15 and REPLACE with the attached revised Section 05 50 15.

2. DRAWINGS:

DELETE Drawing No. S-46 and REPLACE with the attached revised Drawing No. S-46. 

(End of Summary of 
Changes) 
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SECTI ON TABLE OF CONTENTS

DI VI SI ON 05 -  METALS

SECTI ON 05 50 15

CI VI L WORKS FABRI CATI ONS

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   QUALI TY ASSURANCE
  1. 4   ENVI RONMENTAL REQUI REMENTS

PART 2   PRODUCTS

  2. 1   MI SCELLANEOUS METALS & STANDARD METAL ARTI CLES
    2. 1. 1   St r uct ur al  St eel
    2. 1. 2   St eel  Pl at es
      2. 1. 2. 1   St r uct ur al
    2. 1. 3   St eel  Pi pes
      2. 1. 3. 1   Post s and Rai l s
    2. 1. 4   St ai nl ess St eel
      2. 1. 4. 1   Pl at e,  Sheet ,  and St r i p
      2. 1. 4. 2   Bar s and Shapes
      2. 1. 4. 3   Rol l er  Axl e,  Shaf t ,  Pi ns
      2. 1. 4. 4   Gr ease Fi t t i ngs
      2. 1. 4. 5   Tubi ng and Fi t t i ngs
      2. 1. 4. 6   Pi pe
      2. 1. 4. 7   Sl eeves and Shaf t  Col l ar s
    2. 1. 5   St eel  Machi ner y
      2. 1. 5. 1   Sl eeves and Shaf t  Col l ar s
      2. 1. 5. 2   Rods,  Rocker ,  Ar m,  Cam
      2. 1. 5. 3   Pi ckup Beam Rol l er s
    2. 1. 6   Al umi num
      2. 1. 6. 1   Sheet s and Pl at es
      2. 1. 6. 2   Bar s,  Rods and Wi r e
      2. 1. 6. 3   St r uct ur al  Shapes
      2. 1. 6. 4   Pi pes and Tubes
    2. 1. 7   Al umi num Br onze Rods,  Bar s,  Shapes and Bushi ngs
      2. 1. 7. 1   Bushi ngs
      2. 1. 7. 2   Sl eeve ( SAE 660)
    2. 1. 8   Duct i l e I r on Cast i ng
    2. 1. 9   Bol t s,  Nut s,  and Washer s
      2. 1. 9. 1   Hi gh- St r engt h Bol t s,  Nut s,  and Washer s
      2. 1. 9. 2   Bol t s,  Nut s,  and Washer s ( Ot her  Than Hi gh- St r engt h)
    2. 1. 10   Scr ews
      2. 1. 10. 1   Cap Scr ews
      2. 1. 10. 2   Machi ne Scr ews
      2. 1. 10. 3   Set  Scr ews
    2. 1. 11   Expansi on Anchor s
    2. 1. 12   Saf et y Tr eads
    2. 1. 13   Wi r e Rope
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    2. 1. 14   Gr at i ngs
    2. 1. 15   St eel  Fl oor  Pl at e
    2. 1. 16   Submi t t al s Requi r ement s
    2. 1. 17   St ai nl ess St eel  St uds
  2. 2   SHOP FABRI CATED METAL I TEMS
    2. 2. 1   Rai l i ngs
      2. 2. 1. 1   Mat er i al s
      2. 2. 1. 2   Fabr i cat i on
    2. 2. 2   Gr at i ngs and Cover  Pl at es
      2. 2. 2. 1   Gr at i ng
      2. 2. 2. 2   Cover  Pl at es
    2. 2. 3   St eel  St ai r s
    2. 2. 4   Recess Fr ames
    2. 2. 5   Ladder s
    2. 2. 6   Ladder  Rungs,  Gr ab Bar s,  Saf et y Fal l  Ar r est  Anchor s
    2. 2. 7   Sur f ace Fi ni shes
      2. 2. 7. 1   Gal vani z i ng and Zi nc Repai r
      2. 2. 7. 2   Nonf er r ous Met al  Sur f aces
      2. 2. 7. 3   Al umi num Sur f aces

PART 3   EXECUTI ON

  3. 1   GENERAL I NSTALLATI ON REQUI REMENTS
  3. 2   ANCHORAGE,  FASTENI NGS,  AND CONNECTI ONS
  3. 3   FI NI SHES
    3. 3. 1   Di ssi mi l ar  Mat er i al s
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  3. 6   LADDERS
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- -  End of  Sect i on Tabl e of  Cont ent s - -
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SECTI ON 05 50 15

CI VI L WORKS FABRI CATI ONS

PART 1   GENERAL

1. 1   REFERENCES

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 I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 303 ( 2016)  Code of  St andar d Pr act i ce f or  St eel  
Bui l di ngs and Br i dges

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

AWS D1. 2/ D1. 2M ( 2014)  St r uct ur al  Wel di ng Code -  Al umi num

AWS D1. 6/ D1. 6M ( 2007)  St r uct ur al  Wel di ng Code -  St ai nl ess 
Steel

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. 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. 3 ( 2003;  R 2008)  Socket  Cap Shoul der  and Set  
Scr ews,  Hex and Spl i ne Keys ( 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)

ASTM I NTERNATI ONAL ( ASTM)

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 

SECTI ON 05 50 15  Page 3
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St eel  Pr oduct s

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 A269 ( 2010)  St andar d Speci f i cat i on f or  Seaml ess 
and Wel ded Aust eni t i c  St ai nl ess St eel  
Tubi ng f or  Gener al  Ser vi ce

ASTM A276 ( 2013a)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A29/ A29M ( 2016)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Bar s,  Car bon and 
Al l oy,  Hot - Wr ought

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 A322 ( 2013)  St andar d Speci f i cat i on St eel  Bar s,  
Al l oy,  St andar d Gr ades

ASTM A325 ( 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,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

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 A484/ A484M ( 2016)  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 A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A493 ( 2009;  R 2013)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Wi r e and Wi r e Rods f or  
Col d Headi ng and Col d For gi ng

ASTM A500/ A500M ( 2013)  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 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,  

SECTI ON 05 50 15  Page 4
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Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM A572/ A572M ( 2015)  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 A576 ( 1990b;  R 2012)  St andar d Speci f i cat i on f or  
St eel  Bar s,  Car bon,  Hot - Wr ought ,  Speci al  
Quality

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 A752 ( 2004;  R 2010)  St andar d Speci f i cat i on f or  
Gener al  Requi r ement s f or  Wi r e Rods and 
Coar se Round Wi r e,  Al l oy St eel

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 B148 ( 2014)  St andar d Speci f i cat i on f or  
Al umi num- Br onze Sand 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 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 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 B271 ( 2011)  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 B505/ B505M ( 2014)  St andar d Speci f i cat i on f or  
Copper - Base Al l oy Cont i nuous Cast i ngs

ASTM C955 ( 2017)  St andar d Speci f i cat i on f or  

SECTI ON 05 50 15  Page 5
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Col d- For med St eel  St r uct ur al  Fr ami ng 
Members

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 F436 ( 2011)  Har dened St eel  Washer s

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 531S ( 1989)  Gui de Speci f i cat i on f or  St ai nl ess 
St eel  Gr at i ng

RESEARCH COUNCI L ON STRUCTURAL CONNECTI ONS ( RCSC)

RCSC S348 ( 2014;  Er r at a 2015)  RCSC Speci f i cat i on f or  
St r uct ur al  Joi nt s Usi ng Hi gh- st r engt h Bol t s

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE J514 ( 2012)  Hydr aul i c Tube Fi t t i ngs

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 Saf et y and Heal t h Requi r ement s Manual

The most  r ecent  USACE EM 385- 1- 1 can be vi ewed at  t he web si t e i ndi cat ed 
i n Sect i on 01 35 26 GOVENMENTAL SAFETY REQUI REMENTS.

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

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

1. 2   SUBMITTALS

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  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 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

Qual i t y Cont r ol  Pl an; G,  DO
Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

  Submi t  f abr i cat i on dr awi ngs showi ng l ayout ( s) ,  member  s i z i ng,  

SECTI ON 05 50 15  Page 6
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descr i pt i on of  connect i ons t o st r uct ur al  syst em,  and anchor i ng 
det ai l s as spci f i ed i n AI SC 303.   Dr awi ngs shal l  be s i gned and 
seal ed by a qual i f i ed Li censed Pr of essi onal  Engi neer  r egi st er ed i n 
t he st at e of  Fl or i da and exper i enced i n t he desi gn of  met al  
fabrications.

  Submi t  t empl at es,  er ect i on and i nst al l at i on dr awi ngs i ndi cat i ng 
t hi ckness,  t ype,  gr ade,  c l ass of  met al ,  and di mensi ons.   Show 
const r uct i on det ai l s,  r ei nf or cement ,  anchor age,  and i nst al l at i on 
wi t h r el at i on t o t he cul ver t s const r uct i on.

Cont r ol  Di mensi ons; G,  DO

SD- 03 Pr oduct  Dat a

Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

  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.   Al so compl y 
wi t h Pr oduct  Dat a as speci f i ed i n Sect i on 05 50 14 STRUCTURAL 
METAL FABRI CATI ON.

SD- 06 Test  Repor t s

Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

SD- 07 Cer t i f i cat es

NDT Equi pment  Cal i br at i on Recor ds; G,  DO
Wel der  Qual i f i cat i on Recor ds; G,  DO
I nspect or  Qual i f i cat i ons; G,  DO

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

Wel di ng Pr ocedur e Speci f i cat i ons; G,  DO
NDT Wr i t t en Pr act i ce; G,  DO

1. 3   QUALI TY ASSURANCE

Mat er i al  shal l  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   I f  
st r ai ght eni ng i s necessar y,  i t  shal l  be done by met hods t hat  wi l l  not  
i mpai r  t he met al .   Shar p k i nks or  bends wi l l  be cause f or  r ej ect i on of  t he 
mat er i al .   Mat er i al  wi t h wel ds wi l l  not  be accept ed except  wher e wel di ng 
i s def i ni t el y speci f i ed,  i ndi cat ed or  ot her wi se appr oved.   Bends shal l  be 
made by appr oved di es,  pr ess br akes or  bendi ng r ol l s.   Wher e heat i ng i s 
r equi r ed,  pr ecaut i ons shal l  be t aken t o avoi d over heat i ng t he met al  and i t  
shal l  be al l owed t o cool  i n a manner  t hat  wi l l  not  i mpai r  t he or i gi nal  
pr oper t i es of  t he met al .   Shear i ng shal l  be accur at e and al l  por t i ons of  
t he wor k shal l  be neat l y f i ni shed.   Cor ner s shal l  be squar e and t r ue 
unl ess ot her wi se shown.   Re- ent r ant  cut s shal l  be f i l l et ed r ound t o a 
mi ni mum r adi us i n accor dance wi t h AWS D1. 1/ D1. 1M unl ess ot her wi se 
i ndi cat ed or  appr oved.   Member s shal l  be f r ee of  t wi st s,  bends and 
def or mat i on.   St r ai ght en mat er i al  wi t hout  shear i ng,  f r act ur i ng,  st r essi ng,  
or  damagi ng t he bol t s,  wel ds,  or  base met al .   Use heat  st r ai ght eni ng 
met hods appr oved by t he Engi neer .   Repl ace mat er i al  damaged dur i ng 
st r ai ght eni ng oper at i ons wi t h new mat er i al  at  no addi t i onal  cost  t o t he 
Gover nment .   Do not  heat  met al  t o t emper at ur es gr eat er  t han 1200 degr ees 
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F.   The use of  cut t i ng heads f or  heat i ng and st r ai ght eni ng wi l l  not  be 
per mi t t ed.   Af t er  heat i ng and st r ai ght eni ng,  al l ow t he met al  t o s l owl y 
cool  t o ambi ent  bef or e i nspect i ng f or  evi dence of  f r act ur e or  ot her  
damage.   I f  t he Engi neer  det er mi nes i t  i s  not  possi bl e t o st r ai ght en a 
member  as par t  of  an assembl y,  r emove t he bent  mat er i al  f r om t he assembl y,  
st r ai ght en,  and r e- assembl e or  r epl ace t he component  as r equi r ed by t he 
Engineer.

a.   Di mi nsi onal  Tol er ances f or  St r uct ur al  Wor k.

( 1)   The over al l  di mensi ons of  an assembl ed st r uct ur al  uni t  shal l  
be wi t hi n t he t ol er ances i ndi cat ed on t he dr awi ngs or  as speci f i ed 
f or  t he i t em of  wor k.   Wher e t ol er ances ar e not  speci f i ed i n ot her
sect i ons of  t hese speci f i cat i ons or  shown,  a var i at i on of  1/ 32 
i nch i s per mi ssi bl e i n t he over al l  l engt h of  component  member s 
wi t h bot h ends mi l l ed,  and component  member s wi t hout  mi l l ed ends 
shal l  not  devi at e f r om t he di mensi ons shown by not  mor e t han 1/ 16 
i nch f or  member s 30 f eet  or  l ess i n l engt h and by not  mor e t han 
1/ 8 i nch f or  member s over  30 f eet  i n l engt h.

( 2)   St r uct ur e di mensi ons i ndi cat ed on t he dr awi ngs ar e based on a
st r uct ur e t emper at ur e of  70 degr ees F.   The Cont r act or  shal l  be 
r esponsi bl e f or  any and al l  di mensi onal  adj ust ment s t o compensat e 
f or  act ual  t emper at ur e var i at i ons dur i ng const r uct i on.   Measur e 
t ol er ances of  t he f i nal  assembl y wi t h t he st r uct ur e i n t he
or i ent at i on i n whi ch i t  wi l l  be used.

b.   St r uct ur al  St eel  Fabr i cat i on.   St r uct ur al  st eel  may be cut  by 
mechani cal l y gui ded or  hand- gui ded t or ches,  pr ovi ded an accur at e 
pr of i l e wi t h a sur f ace t hat  i s smoot h and f r ee f r om cr acks and not ches 
i s obt ai ned.   Sur f aces and edges must  be pr epar ed i n accor dance wi t h 
AWS D1. 1/ D1. 1M.   Hand- gui ded cut s must  be chi pped,  gr ound or  machi ned 
t o sound met al .

c.   Seal  Wel di ng.   See dr awi ngs f or  ar eas t hat  r equi r e seal  wel di ng.

d.   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, AWS D1. 2/ D1. 2M 
and AWS D1. 6/ D1. 6M.   GRI ND ALL BUTT WELDS FLUSH I N THE FI NI SHED 
I NSTALLATI ON.   Use pr ocedur es,  mat er i al s,  and equi pment  of  t he t ype 
r equi r ed f or  t he wor k.

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 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 
45 degr ees F or  over  95 degr ees F,  unl ess appr oved by t he Cont r act i ng 
Officer.

PART 2   PRODUCTS

2. 1   MI SCELLANEOUS METALS & 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 zes 
shal l  be as speci f i ed or  shown.   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 
approval.
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2. 1. 1   St r uct ur al  St eel

ASTM A572/ A572M,  Gr ade 50.

2. 1. 2   St eel  Pl at es

2. 1. 2. 1   Structural

ASTM A572/ A572M,  Gr ade 50.

2. 1. 3   St eel  Pi pes

2. 1. 3. 1   Post s and Rai l s

ASTM A53/ A53M,  Type S,  Gr ade B,  or  ASTM A500/ A500M Gr ade C,  seaml ess 
gal vani zed,  nomi nal  s i ze and wei ght  c l ass or  out si de di amet er  and nomi nal  
wal l  t hi ckness as shown,  pl ai n ends.

2. 1. 4   St ai nl ess St eel

2. 1. 4. 1   Pl at e,  Sheet ,  and St r i p

ASTM A240/ A240M,  UNS S30403 or  S31603.   Pl at e f i ni sh shal l  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. 4. 2   Bar s and Shapes

ASTM A276,  UNS S30403 or  S31603 wi t h a maxi mum car bon cont ent  of  0. 08 
per cent ,  Condi t i on A,  hot - f i ni shed or  col d-  f i ni shed,  Cl ass C.

2. 1. 4. 3   Rol l er  Axl e,  Shaf t ,  Pi ns

ASTM A276,  UNS S20910 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. 4. 4   Gr ease Fi t t i ngs

Heavy- dut y,  push t ype,  wi t h bui l t - i n f l ush bal l  check.   The st ai nl ess 
st eel  f i t t i ngs shal l  be st r ai ght  or  90 degr ee angl e st y l e as r equi r ed by 
t he i nst al l at i on.

2. 1. 4. 5   Tubi ng and Fi t t i ngs

Tubi ng shal l  be st ai nl ess st eel ,  Type 304 or  316,  ASTM A269,  f ul l  f i ni shed 
wel ded or  seaml ess dr awn,  anneal ed and pi ckel ed.   Tube f i t t i ngs shal l  be 
of  st ai nl ess st eel  t ype 304 and shal l  be of  t he f l ar el ess t ype wi t h SAE 
st r ai ght  t hr eads and Buna N or  Vi t on O- r i ng seal s.   The f i t t i ngs shal l  
conf or m wi t h SAE J514.   Al l owabl e Wor ki ng Pr essur e r at i ng shal l  be 4000 
psi ,  mi ni mum.

2. 1. 4. 6   Pipe

ASTM A312/ A312M,  seaml ess,  UNS S30400,  NPS and schedul e number  or  out si de 
di amet er  and nomi nal  wal l  t hi ckness as shown.
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2. 1. 4. 7   Sl eeves and Shaf t  Col l ar s

Sl eeves and shaf t  col l ar s shal l  be st ai nl ess st eel ,  Type 316L,  ASTM A276, 
Condi t i on A,  col d f i ni shed and machi ne f i ni shed as shown on t he dr awi ngs.

2. 1. 5   St eel  Machi ner y

2. 1. 5. 1   Sl eeves and Shaf t  Col l ar s

ASTM A29/ A29M, ASTM A576 UNS G 10400 wi t h a mi ni mum t ensi l e st r engt h of  
87, 000 psi ,  y i el d st r engt h of  52, 500,  and Br i nel l  Har dness of  180.

2. 1. 5. 2   Rods,  Rocker ,  Ar m,  Cam

ASTM A322, ASTM A752 UNS G 4140 wi t h a mi ni mum t ensi l e st r engt h of  98, 000 
psi ,  y i el d st r engt h of  61, 000 psi ,  and Br i nel l  Har dness of  197.

2. 1. 5. 3   Pi ckup Beam Rol l er s

AASTM A322 UNS G 43400 wi t h a mi ni mum t ensi l e st r engt h of  106, 000 psi ,  
y i el d st r engt h of  85, 500 psi  and  Br i nel l  Har dness of  217.

2. 1. 6   Aluminum

2. 1. 6. 1   Sheet s and Pl at es

ASTM B209,  Al l oy 6061,  Temper  T6.

2. 1. 6. 2   Bar s,  Rods and Wi r e

ASTM B211,  Al l oy 6061,  Temper  T6.

2. 1. 6. 3   St r uct ur al  Shapes

ASTM B308/ B308M,  Al l oy 6061,  Temper  T6.

2. 1. 6. 4   Pi pes and Tubes

ASTM B241/ B241M,  Al l oy 6063,  Temper  T6,  s i ze and schedul e number  or  
out si de di amet er  and wal l  t hi ckness as shown.

2. 1. 7   Al umi num Br onze Rods,  Bar s,  Shapes and Bushi ngs

2. 1. 7. 1   Bushings

ASTM B148,  Copper  Al l oy UNS No.  C95400.  ASTM B505/ B505M

2. 1. 7. 2   Sl eeve ( SAE 660)

ASTM B505/ B505M. ASTM B271,  Copper  Al l oy UNS C93200.

2. 1. 8   Duct i l e I r on Cast i ng

ASTM A536 Gr ade 80- 55- 06.

2. 1. 9   Bol t s,  Nut s,  and Washer s

Bol t s,  nut s,  and washer s shal l  be 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.
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2. 1. 9. 1   Hi gh- St r engt h Bol t s,  Nut s,  and Washer s

a.   ASTM A325,  Type 1,  hot - di p gal vani zed or  ASTM A490,  Type 1.

b.   Meet  t he r equi r ement s of  RCSC S348 f or  Sl i p Cr i t i cal  Connect i ons.   
Conduct  Rot at i onal - capaci t y t est i ng f or  al l  f ast ener  assembl i es.   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.

2. 1. 9. 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 L73 Aust eni t i c  St eel ,  Cl ass 2.

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. 21. 1,  Type B.

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

( 3)   Bevel ed Washer s -  ASTM F436,  Type 1,  Bevel ed.

2. 1. 10   Screws

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

2. 1. 10. 1   Cap Scr ews

ASME B18. 2. 1, ASME B18. 3,  or  ASME B18. 6. 2 as r equi r ed.

2. 1. 10. 2   Machi ne Scr ews

ASME B18. 6. 3.

2. 1. 10. 3   Set  Scr ews

ASME B18. 6. 2.

2. 1. 11   Expansi on Anchor s

Type 304 or  316 st ai nl ess st eel .

2. 1. 12   Saf et y Tr eads

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

2. 1. 13   Wi r e Rope

FS RR- W- 410,  Type I ,  Cl ass 2,  Const r uct i on  1 I WRC,  0. 75 i nch di amet er  
wi t h a mi ni mum br eaki ng st r engt h of  48, 400 pounds.
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2. 1. 14   Gratings

NAAMM MBG 531 and NAAMM MBG 531S.

a.   Descr i pt i on of  gr at i ng:   As i ndi cat ed on t he dr awi ngs.

b.   Anchor age:   Gr at i ng shal l  be anchor ed t o t he suppor t  f r ame wi t h 
r emovabl e f ast ener s.

c.   Fi ni sh:   Hot - di p gal vani zed af t er  f abr i cat i on.

2. 1. 15   St eel  Fl oor  Pl at e

ASTM A786/ A786M,  Pat t er n No.  5.

2. 1. 16   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 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:  s l i de/ f l ap gat e and act uat or ,  manat ee scr een,  gat e 
r ecess ar mor ,  t hi mbl e,  and bul khead seal  pl at es.

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.   Cer t i f i ed t est  r epor t s f or  mat er i al s t est s and anal yses.

2. 1. 17   St ai nl ess St eel  St uds

St uds shal l  be made f r om col d dr awn bar  st ock conf or mi ng t o ASTM A493 or  
ASTM A276.   The f ol l owi ng 300- ser i es al l oys may be used;  304L and 316L or  
t he l ow car bon ver si on t her eof .   Ot her  Type 300 ser i es al l oys may be used 
wi t h t he appr oval  of  t he Cont r act i ng Of f i cer ;  however ,  Type 303 shal l  not  
be used.   Wher e st uds ar e t o be cycl i cal l y l oaded,  t hey shal l  be t est ed 
and f ur ni shed i n t he anneal ed condi t i on.

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  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  50 l b/ f t  appl i ed 
hor i zont al l y t o t op of  t he r ai l ,  whi chever  i s mor e sever e.
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2. 2. 1. 1   Materials

St eel  handr ai l s,  i ncl udi ng i nser t s i n concr et e,  shal l  be st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M,  Gr ade B,  Schedul e 80;  or  ASTM A500/ A500M, 
Gr ade B,  mi ni mum 0. 200 i nch wal l  t hi ckness.   Pr ovi de st eel  r ai l i ngs wi t h 
1- 1/ 2 i nch nomi nal  s i ze.   Rai l i ngs shal l  be hot - di p gal vani zed.   Pi pe 
col l ar s shal l  be hot - di p gal vani zed st eel .   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

Ri gi d j oi nt s i n r ai l i ngs shal l  be of  wel ded 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.   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 shal l  be an 
i nner - s l eeved sl 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  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.   For  r ai l i ngs of  ot her  t han wel ded assembl y,  
manuf act ur er  desi gn cal cul at i ons,  showi ng t hat  t he i nst al l ed r ai l i ngs ar e 
capabl e of  wi t hst andi ng a desi gn wor ki ng l oad of  200 l bf  appl i ed i n any 
di r ect i on at  any poi nt  on t he t op r ai l  wi t hout  per manent  def or mat i on,  
shal l  be submi t t ed and appr oved pr i or  t o i nst al l at i on.

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 si 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.

2. 2. 2. 1   Grating

Gr at i ngs ar e as speci f i ed i n pr evi ous par agr aph t i t l ed 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 t i t l ed STEEL FLOOR PLATE.   
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  as 
shown.   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,  
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 shal l  be gal vani zed af t er  f abr i cat i on.   I nt egr al  nosi ngs shal l  
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.   
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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.

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.   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  al umi num as shown.   
Fabr i cat i on of  l adder s shal l  consi st  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 ded.   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.   The 
Cont r act or  shal l  i nst al l  a r i gi d r ai l  f al l  pr ot ect i on syst em as shown.

2. 2. 6   Ladder  Rungs,  Gr ab Bar s,  Saf et y Fal l  Ar r est  Anchor s

Fabr i cat e Ladder  r ungs,  gr ab bar s,  and saf et y f al l  ar r est  anchor s f r om 
st ai nl ess st eel  r ods i n accor dance wi t h ASTM C955,  Gr ade 75,  Al l oy S31653 
or  S31803.

2. 2. 7   Sur f ace Fi ni shes

2. 2. 7. 1   Gal vani z i ng and Zi nc Repai r

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,  shal l  be hot - di p gal vani zed 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 zi nc coat i ngs ar e dest r oyed by 
cut t i ng,  wel di ng or  ot her  causes.   Coat i ngs 2 ounces or  heavi er  shal l  be 
r egal vani zed 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 2 ounces i n accor dance wi t h ASTM A780/ A780M.

2. 2. 7. 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. 7. 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.   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.
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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 shal l  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.   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,  shal l  be i ncl uded.   Poor  mat chi ng of  hol es f or  f ast ener s wi l l  
be 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 shal l  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.

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 sl ot t ed i nser t s,  expansi on shi el ds,  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

I nst al l  r ai l i ngs as speci f i ed and shown.   Rai 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 shal l  be as shown.   Rai l i ng 
post s anchor ed t o st r uct ur al  met al  shal l  be r i gi dl y secur ed t o f l ange 
f i t t i ngs 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 ces,  wher e r equi r ed,  shal l  be made 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 shown.   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.
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3. 5   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. 6   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 1/ 2 i nch 
di amet er  expansi on bol t s.   I nst al l  i nt er medi at e c l i p angl es not  over  48 
inches  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.

3. 7   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. 8   I NSTALLATI ON OF GUARD POSTS ( BOLLARDS/ PI PE GUARDS)

Set  pi pe guar ds ver t i cal l y i n concr et e pi er s.   Pi er s shal l  be const r uct ed 
as shown.

       - -  End of  Sect i on - -
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