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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  bl ast  r esi st ant  door s used i n t he 
const r uct i on or  r et r of i t  of  ear t h cover ed magazi nes.   
I t  i s  hi ghl y r ecommended t hat  i nst al l at i ons and 
desi gner s consul t  Depar t ment  of  Def ense Expl osi ves 
Saf et y Boar d Techni cal  Paper  15 t o det er mi ne i f  any 
ECM desi gns appr oved f or  new const r uct i on wi l l  f i t  
t he needs of  t he user s.   I f  a desi gn i s sel ect ed 
f r om Techni cal  Paper  15 t hat  i s appr oved f or  new 
const r uct i on and t he desi gn of  t he door ,  door  f r ame 
and i t s suppor t i ng r ei nf or ced concr et e headwal l  ar e 
unchanged f r om t he appr oved desi gn dr awi ngs,  t hen no 
addi t i onal  bl ast  desi gn ef f or t  i s  needed,  and t hi s 
speci f i cat i on i s not  r equi r ed.   I f  a desi gn i s used 
t hat  i s not  i ncl uded i n t he l i s t  i n Techni cal  Paper  
15 appr oved f or  new const r uct i on,  or  i f  a bl ast  door  
i s sel ect ed f r om an appr oved Techni cal  Paper  15 
desi gn but  t he door  f r ame or  suppor t i ng r ei nf or ced 
concr et e headwal l  devi at es f r om t hi s desi gn,  t hen 
t hi s speci f i cat i on shoul d be used.

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 Criteria Change Request (CCR) .

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

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on must  be shown on
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t he pr oj ect  dr awi ngs:

1.   The ext ent  and l ocat i on of  st r uct ur al  st eel ;

2.   Desi gnat i ons of  st eel  member s;

3.   Yi el d st r engt h of  st eel  used i n desi gn;

4.   Locat i ons wher e gal vani zed st eel  wi l l  be used;

5.   Types of  connect i ons ( wel ded and bol t ed) ;

6.   Locat i ons wher e hi gh- st r engt h bol t s and sl i p 
cr i t i cal  connect i ons ar e r equi r ed and t he l oads and 
st r esses r equi r ed i f  desi gn i s pr ovi ded by 
Contractor.

7.   St r uct ur al   Desi gnat i on of  t he ECM t o be 
const r uct ed ( 7 bar ,  3 bar ,  or  Undef i ned) ,  as def i ned 
i n DoD 6055. 09- M.

8.   St andar d desi gn f r om DDESB Techni cal  Paper  15 
bei ng used,  i f  appl i cabl e.

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

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 si 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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for 
Ball Bearings
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ABMA 11 (2014) Load Ratings and Fatigue Life for 
Roller Bearings

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 (2016) Specifications for Structural 
Concrete

ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015; 
Errata 6 2016; Errata 7-9 2017) Building 
Code Requirements for Structural Concrete 
(ACI 318-14) and Commentary (ACI 318R-14)

ACI 318M (2014; ERTA 2015) Building Code 
Requirements for Structural Concrete & 
Commentary

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2016) Code of Standard Practice for Steel 
Buildings and Bridges

AISC 325 (2017) Steel Construction Manual

AISC 360 (2016) Specification for Structural Steel 
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2012) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS A5.4/A5.4M (2012) Specification for Stainless Steel 
Electrodes for Shielded Metal Arc Welding

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016) 
Structural Welding Code - Steel

AWS D1.3/D1.3M (2018) Structural Welding Code - Sheet 
Steel

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A123/A123M (2017) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2016) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A242/A242M (2013; R 2018) Standard Specification for 
High-Strength Low-Alloy Structural Steel

ASTM A307 (2014; E 2017) Standard Specification for 
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Carbon Steel Bolts, Studs, and Threaded 
Rod 60 000 PSI Tensile Strength

ASTM A325 (2014) Standard Specification for 
Structural Bolts, Steel, Heat Treated, 
120/105 ksi Minimum Tensile Strength

ASTM A490 (2014a) Standard Specification for 
Structural Bolts, Alloy Steel, Heat 
Treated, 150 ksi Minimum Tensile Strength

ASTM A500/A500M (2018) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A501/A501M (2014) Standard Specification for 
Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing

ASTM A514/A514M (2018) Standard Specification for 
High-Yield-Strength, Quenched and Tempered 
Alloy Steel Plate, Suitable for Welding

ASTM A529/A529M (2014) Standard Specification for 
High-Strength Carbon-Manganese Steel of 
Structural Quality

ASTM A534 (2017) Standard Specification for 
Carburizing Steels for Anti-Friction 
Bearings

ASTM A563 (2015) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM A572/A572M (2018) Standard Specification for 
High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel

ASTM A588/A588M (2019) Standard Specification for 
High-Strength Low-Alloy Structural Steel, 
up to 50 ksi [345 MPa] Minimum Yield 
Point, with Atmospheric Corrosion 
Resistance

ASTM A615/A615M (2016) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM A618/A618M (2004; R 2010) Standard Specification for 
Hot-Formed Welded and Seamless 
High-Strength Low-Alloy Structural Tubing

ASTM A706/A706M (2016) Standard Specification for 
Low-Alloy Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A780/A780M (2009; R 2015) Standard Practice for 
Repair of Damaged and Uncoated Areas of 
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Hot-Dip Galvanized Coatings

ASTM A992/A992M (2011; R 2015) Standard Specification for 
Structural Steel Shapes

ASTM F436 (2011) Hardened Steel Washers

ASTM F844 (2007a; R 2013) Washers, Steel, Plain 
(Flat), Unhardened for General Use

DEPARTMENT OF DEFENSE EXPLOSIVES SAFETY BOARD (DDESB)

DDESB Technical Paper 15 (2010) Approved Protective Construction

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2018; TIA 18-1; TIA 18-2; TIA 18-3) Life 
Safety Code

U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 5100.76-M (2012; Change 1-2018) Physical Security of 
Sensitive Conventional Arms, Ammunition, 
and Explosives

DOD 6055.09-M (2010; Change 1-2012) DoD Ammunition and 
Explosives Safety Standards:  General 
Explosives Safety Information and 
Requiements

MIL-DTL-29181 (2014; Rev C; Notice 3) Hasp, High 
Security, Shrouded for High and Medium 
Security Padlock

MIL-DTL-43607 (2015; Rev J; Notice 1) Padlock, Key 
Operated, High Security, Shrouded Shackle

UFC 3-340-02 (2008, Change 2, 2014) Structures to 
Resist the Effects of Accidental Explosions

1.2   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   Thi s speci f i cat i on appl i es sol el y t o t he mai n 
ext er i or  door s of  ECMs wi t h t he desi gn i nt ent  of  
pr ot ect i ng AE st or ed t her ei n f r om bl ast  
over pr essur es pr oduced by an acci dent al  det onat i on 
i n an adj acent  AE st or age magazi ne si t ed i n 
accor dance wi t h DOD 6055. 09- M.

Unl i ke most  ot her  door s,  a bl ast  door  must  be
desi gned i n accor dance wi t h t he pr ovi s i ons of  UFC
3- 340- 02 and shoul d be pr ovi ded by one manuf act ur er  
as a compl et e assembl y i ncl udi ng t he door ,  f r ame,  
har dwar e,  and accessor i es.   Thi s must  be done 
because i t ems such as t he door ,  f r ame,  l at ches,  and 
hi nges ar e of  speci al  manuf act ur e and ar e 
i nt er dependent  par t s of  bl ast  r esi st ance.   To 
f aci l i t at e t he speci f i cat i on of  i ndi v i dual  door  
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assembl i es,  t he door  t ype,  bl ast  ef f ect s,  bl ast  
r at i ng,  def or mat i on l i mi t s,  oper at i ng f or ces,  
har dwar e,  and accessor i es f or  each door  ar e br ought  
t oget her  under  a pr oduct s speci f i cat i on i n Par t  2 
wher e assembl y speci f i cat i on par agr aphs f or  t he 
var i ous door  t ypes ar e pr ovi ded.   Bef or e sel ect i ng a 
bl ast  door ' s mat er i al s,  a desi gner  shoul d ver i f y t he 
avai l abi l i t y  of  t hese st r uct ur al  st eel s i n t he 
ant i c i pat ed pl at e t hi cknesses and shapes.   I n 
addi t i on,  t he desi gn dr awi ngs shoul d c l ear l y 
di sal l ow t he subst i t ut i on of  ot her  mat er i al s.   The 
desi gner  wi l l  become f ami l i ar  wi t h UFC 3- 340- 02 and 
wi t h t hese assembl y par agr aphs pr i or  t o 
speci f i cat i on edi t i ng.

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

Provide a blast resistant door  which fits a door description as follows: 
[Structural steel doors must be [flush mounted in frames] [or] [surface 
mounted] [as indicated].]  [Doors must be the manually operated, [side 
hinged, swinging type] [or] [horizontal sliding type]].  Each door 
assembly must include the door, frame, anchors, hardware, and accessories 
and must be provided by a single manufacturer.  Frames and anchors must be 
capable of transferring blast reactions to the adjacent supporting 
structure.  Resistance to blast must be demonstrated either by design 
calculations or tests on prototype door assemblies.

Submit data on standard blast doors consisting of catalog cuts, brochures, 
circulars, specifications, calculations, and product data that show 
complete dimensions and completely describe overpressure ratings, rebound 
ratings, doors, frames, anchors, hardware, and accessories. Submit 
manufacturers' instructions for installation and field testing.  Submit 
information, for door description, bound in manual form consisting of 
manufacturer's safety precautions, preventative maintenance and schedules, 
troubleshooting procedures, special tools, parts list, and spare parts 
data.  All material must be cross referenced to the door designations 
shown on the drawings.

1.2.1   Design Requirements

The design must be in accordance with the explosives safety requirements 
of DOD 6055.09-M  and the protective construction requirements of 
UFC 3-340-02 .

1.2.1.1   Static Material Strength

Obtain the static values for minimum yield strength (or yield point) and 
(ultimate) tensile strength for steel from the applicable material 
specification.  For tensile strength specified in terms of a tensile 
strength range, the lowest tensile strength specified must be selected for 
design.  Structural steel having a minimum static yield strength (or yield 
point) of 50 ksi or less [and Grade 60 reinforcing bars] must be designed 
using an average yield strength computed as 1.1 times the minimum static 
yield strength or yield point.  If the minimum static yield strength for 
structural steel exceeds 50 ksi, the expected yield strength used for 
design must be equal to the minimum specified static yield strength or 
yield point without increase.  [The in-place compressive strength of 
concrete used for design shall be the specified compressive strength.]
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1.2.1.2   Dynamic Material Strength

Compute the dynamic material strength by applying a dynamic increase 
factor that accounts for the increase in material strength due to strain 
rate effects.  Appropriate material-specific dynamic increase factors can 
be found in UFC 3-340-02  for use in design.

1.2.1.3   Structural Member Design

[Obtain structural steel section properties for rolled shapes from AISC 325 , 
or steel manufacturers' catalogs.  ][Nominal reinforcing bar designations, 
weights, and dimensions must be obtained from ACI 318M , ACI 318 , or the 
reinforcing bar specification.  ]Structural members [,to include 
reinforced concrete members] shall be designed in accordance with 
UFC 3-340-02  and shall satisfy all applicable response limits.

1.2.2   Blast Effects

**************************************************************************
NOTE:   Bl ast  l oads r equi r ed t o be r esi st ed by ECM
door s ar e speci f i ed i n DoDM 6055. 09- M,  V2. E5. 5. 2. 4,  
i ncl udi ng over pr essur e and i mpul se l oads.   Ther e ar e 
t hr ee st r uct ur al  desi gnat i ons f or  ECM' s:   7- bar ,
3- bar ,  and Undef i ned.   Requi r ed mi ni mum separ at i on 
di st ances bet ween ECMs var y wi t h t he ECM' s 
st r uct ur al  desi gnat i on.   The st r uct ur al  desi gnat i on 
of  t he ECM i s based,  i n par t ,  upon t he capabi l i t i es 
of  i t s  door  t o wi t hst and t he l oads pr escr i bed i n 
t hi s sect i on.   Al l  ECM door s shoul d,  at  a mi ni mum,  
sat i sf y Pr ot ect i on Cat egor y 3 r esponse l i mi t s f or  a 
shel t er ,  as def i ned by UFC 3- 340- 02.   I n addi t i on,  
t he i nwar d def l ect i on of  t he door  under  bl ast  
l oadi ng may not  r esul t  i n i t s di sengagement  f r om i t s 
suppor t s and passage bet ween suppor t s i nt o an ECM.   
Speci f y i ng t i me dependent  over pr essur e i s r equi r ed 
f or  ECM door s;  t hi s wi l l  r ef l ect  t he appl i cabl e 
bl ast  l oad def i ned i n DOD 6055. 09- M.

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

1.2.2.1   Overpressure

Overpressure to be resisted must be [_____] psi [with a [_____] 
millisecond duration] in the seating direction.  The spatial distribution 
of overpressure must be uniform unless otherwise specified or indicated. 
[For overpressure specified or indicated with duration only, the waveform 
must be a triangle with a zero rise time.]  [Special waveforms are 
indicated.]

1.2.2.2   Overpressure Direction

For overpressure identified as seating and for overpressure directions not 
otherwise specified or indicated, the positive phase overpressure must be 
in the direction that causes the door to seat toward the frame.

1.2.2.3   Fragment Resistance

**************************************************************************
NOTE:   ECMs ar e t ypi cal l y const r uct ed i n di st i nct  AE 
st or age ar eas and ar e or i ent ed so t hat  al l  headwal l s 
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i n an ar ea f ace i n t he same di r ect i on.   For  ot her  
or i ent at i ons,  DOD 6055. 09- M t ypi cal l y i ncr eases t he 
r equi r ed separ at i on di st ance bet ween magazi nes t o 
mi t i gat e debr i s hazar ds.   As a r esul t ,  pr i mar y 
f r agment  r esi st ance i s not  a t ypi cal  expl osi ves 
saf et y desi gn r equi r ement  f or  ECM door s.   However ,  
when speci al  c i r cumst ances or  physi cal  secur i t y 
r equi r ement s necessi t at e such pr ot ect i on,  desi gn 
par amet er s wi l l  be det er mi ned i n accor dance wi t h UFC 
3- 340- 01,  DDESB Techni cal  Paper  16,  or  DOD 
5100. 76- M,  as appl i cabl e.   Exposi ng bl ast  door s t o 
pr i mar y f r agment s i s not  r ecommended because of  t he 
r esul t i ng sever e damage t o har dwar e,  because mol t en 
f r agment s can wel d t he door  t o t he f r ame pr event i ng 
post - bl ast  openi ng,  and because i t  i s  di f f i cul t  t o 
pr event  per f or at i on at  t he door  edges.   Al so,  whi l e 
l at ches and l at ch mechani sms can be pr ot ect ed,  i t  i s  
usual l y not  pr act i cal  t o pr ot ect  t he hi nges.   
Wor st - case f r agment  per f or at i on of  t he door  can be 
pr event ed f or  st r uct ur al  st eel  and r ei nf or ced 
concr et e door s by speci f y i ng f r agment  
char act er i st i cs or  a mi ni mum pl at e or  concr et e 
t hi ckness on t he desi gn dr awi ngs.

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

Per the physical security requirements of DOD 5100.76-M , the door must be 
designed for fragment and ballistic resistance. Accordingly, both the door 
and the door and frame interface must be designed to prevent fragment or 
ballistic perforation in accordance with DOD 5100.76-M .

1.2.3   Rebound

The explosives safety requirements of DOD 6055.09-M  are based on a single 
explosives detonation in an adjacent ECM of its sited net explosives 
weight limit.  DOD 6055.09-M  does not require protection from multiple 
detonations or address physical security requirements that may apply after 
an accidental detonation.  Accordingly, rebound resistance is not 
specifically required by DOD 6055.09-M .  However, per DOD 5100.76-M , 
rebound resistance may be a physical security requirement and must be 
addressed accordingly.  

1.2.4   Blast Door Operation

**************************************************************************
NOTE:   NOTE:    Speci f y swi ng f or ces of  135 and 90 N 
30 and 20 pounds f or  st r uct ur al  st eel  door s,  and 180 
and 90 N 40 and 20 pounds f or  heavy st r uct ur al  st eel  
door s.   Use t he l ower  val ues f or  st r uct ur al  door s 
when r ol l i ng bear i ng hi nges ar e speci f i ed.

For  l at ch engagement  and r el ease,  speci f y 90 t o 135 N
 20 t o 30 pounds f or  st r uct ur al  st eel  door s wi t hout  
gasket  seal s.   Speci f y i ng 135 t o 180 N 30 t o 40 
pounds  f or  st r uct ur al  st eel  door s wi t h gasket  seal s 
i s r ecommended t o accommodat e t he ext r a f or ce 
r equi r ed t o compr ess t he gasket  dur i ng l at chi ng.   
For  means of  egr ess,  speci f y NFPA 101 oper at i ng 
f or ces.   I n t hi s case,  Type I  ( r ol l i ng bear i ng)  
hi nges ar e r ecommended.
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**************************************************************************

Measure the force required to set the door in motion from the 90-degree 
open position, and measure the force required to engage and release the 
latches at the latch handle with the door in the normal closed position.

Maximum operating forces must be [30] [40] [100] [_____] lbf to set the 
door in motion and[20] [50] [_____] lbf to [swing] [slide] the door.  
Maximum force to engage and release latches must be [20] [30] [_____] 
lbf.  [Operating forces must conform to NFPA 101 .]

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  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  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 ct  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.

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

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
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in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Blast Resistant Door ; G[, [_____]]

Trolley Track ; G[, [_____]]

Trolleys ; G[, [_____]]

  Submit templates, erection and installation drawings indicating 
thickness, type, grade, class of metal, and dimensions.  Show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction.

SD-03 Product Data

Trolleys ; G[, [_____]]

SD-05 Design Data

Manual Operator ; G[, [_____]]

  Submit calculations showing that manual operator has achieved by 
mechanical advantage, a  required downward force to open the doors 
of not more than 18 pounds.

SD-10 Operation and Maintenance Data

Blast Resistant Door ; G[, [_____]]

1.4   QUALITY ASSURANCES

**************************************************************************
NOTE:   UFC 3- 340- 02 pr ohi bi t s t he wel di ng of  
r ei nf or ci ng bar s.

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

Welders, welding operators, and weld inspectors must be qualified in 
accordance with AWS D1.1/D1.1M  [except that] [welders performing arc 
welding of steel sheet and strip must be qualified in accordance with 
AWS D1.3/D1.3M ].

1.5   DELIVERY, STORAGE, AND PROTECTION

Protection from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather, dust, 
and contaminants.  Remove and replace damaged items with new items.

1.6   WARRANTY

Furnish manufacturer's written warranty covering the blast door assembly 
for 2 years after acceptance by the Government.  Warranty must provide for 
repair and replacement of the blast door assembly and individual hardware 
and accessory items in the event of malfunction due to defects in design, 
materials, and workmanship except that the warranty need not cover 
finishes provided by others.
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PART 2   PRODUCTS

2.1   MATERIALS

Only structural steel materials, for which tension properties have been 
obtained, may be used to resist blast.  Select steel used in the door, 
door frame, and door frame anchors, and non stainless steel fasteners that 
resist blast, from the materials specified.

Submit structural analysis and design calculations demonstrating 
resistance to blast when blast resistance is not demonstrated by prototype 
tests.  Design calculations must demonstrate adequacy under the blast 
effects specified or indicated.  Include in the design calculations a 
sketch of the overpressure waveform; dimensioned sketches of blast 
resisting elements such as door members, frame members, latches, and 
hinges; section properties for blast resisting members including built-up 
sections; the standard under which steel is produced; static and dynamic 
material strength properties; the resistance, stiffness, mass, elastic 
natural period, and elastic deflection for flexural members; and the peak 
deflection, peak support rotation, and time to peak deflection for door 
members in flexure.  Design calculations must cover initial response and 
all secondary items such as shear, welds, local buckling, web crippling, 
hinges, and latches.

2.1.1   Structural Steel

Structural steel bars, plates, and shapes must conform to ASTM A36/A36M, 
ASTM A242/A242M , ASTM A529/A529M , ASTM A572/A572M , ASTM A588/A588M , or 
ASTM A992/A992M .  Quenched and tempered steel plate must conform to 
ASTM A514/A514M .

Submit steel mill reports covering the number, chemical composition, and 
tension properties for structural quality steels.  When blast resistance 
is demonstrated by calculations, a certificate stating that the door 
assembly provided was manufactured using the same materials, dimensions, 
and tolerances shown in the calculations.  When blast resistance is 
demonstrated by prototype testing, a certificate stating that door and 
frame provided was manufactured using the same materials, dimensions, and 
tolerances as the tested prototype and listing the hardware and frame 
anchors required to achieve blast resistance.  Each certificate must be 
signed by an official authorized to certify in behalf of the manufacturer 
and must identify the door assembly and date of shipment or delivery to 
which the certificate applies.

2.1.2   Structural Tubing

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when st r uct ur al  st eel
door s ar e speci f i ed.

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

Structural tubing must conform to ASTM A500/A500M , ASTM A501/A501M , or 
ASTM A618/A618M .

2.1.3   Concrete and Concrete Reinforcement

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when door s i nf i l l ed 
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wi t h concr et e ar e speci f i ed.
**************************************************************************

Concrete is specified in Section 03 30 00  CAST-IN-PLACE CONCRETE.  
Concrete reinforcement must conform to ASTM A615/A615M  or ASTM A706/A706M , 
Grade 60.

2.1.4   Bolts, Nuts, and Washers

2.1.4.1   Bolts

**************************************************************************
NOTE:   Do not  gal vani ze  ASTM A490M ASTM A490 
bol t s.   When gal vani z i ng ASTM A325 bol t s l i mi t  
har dness of  bol t s t o Rockwel l  C- 32.

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

The bolt heads and the nuts of the supplied fasteners must be marked with 
the manufacturer's identification mark, the strength grade and type 
specified by ASTM specifications.

a.  Anchor Bolts:  ASTM A307, Grade A.

b.  High Strength Bolts:  ASTM A325, Type 1 or 2.

c.  High Strength Bolts:  ASTM A490

2.1.4.2   Nuts

ASTM A563, Grade A, heavy hex style, except nuts under 1.5 inches may be 
provided in hex style.

2.1.4.3   Washers

ASTM F844 washers for ASTM A307 bolts, and ASTM F436 washers for ASTM A325 
bolts.

2.1.5   Welding Electrodes and Rods

AWS D1.1/D1.1M .

2.2   HARDWARE

2.2.1   Trolleys

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when sl i di ng- t ype door s
ar e speci f i ed.

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

Must consist of cast steel or forged steel components and be designed to 
operate from the track beam section furnished under this contract.  
Trolley wheels must be made from high alloy forged steel.  The wheel tread 
must be accurately machined to assure concentricity of axle and tread and 
hardened to 425-480 Brinell.  Wheel treads must be unpainted.  Wheel axles 
must be precision machined from high alloy, heat treated steel.  Minimum 
Rated Load Capacity of the trolley must be 3,000 lbs, but not less than 
the load required for door operation.
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2.2.1.1   Manual Operator

Provide a cast steel or forged steel, galvanized, pull door travel chain 
operating over a sprocket.  Extend chain loop to within 3 feet of the 
floor.  Provide chain cleat and pin for securing pull door travel chain.  
Provide mechanical advantage by means of roller chain and sprocket drive 
and/or gearing.  The downward force required to operate the door shall not 
exceed 18 pounds.

2.2.1.2   Trolley Track

Provide as indicated on drawings.

2.2.2   Hinges

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when st r uct ur al  st eel
swi ngi ng- t ype door s ar e speci f i ed.

Ret ai n r ol l i ng bear i ng and oper at i ng cycl e 
descr i pt i on under  Gener al  Requi r ement s when hi nge 
Type 1 i s speci f i ed.

Hi nge Type 1 i s i nt ended f or  cases wher e hi gh usage 
wi t h smoot h oper at i on i s t he mai n r equi r ement  and i s 
gener al l y appr opr i at e f or  f aci l i t i es desi gned t o 
r esi st  t he ef f ect s of  i mpr ovi sed expl osi ve devi ces.

Hi nge Type 2 i s i nt ended f or  cases wher e 
i n- st r uct ur e shock coul d damage r ol l l i ng t hr ust  
bear i ngs and i s r ecommended f or  f aci l i t i es desi gned 
t o r esi st  t he ef f ect s of  convent i onal  weapons.

Hi nge Type 3 i s r ecommended f or  l ow use appl i cat i ons 
such as i nf r equent l y used access door s.

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

2.2.2.1   General Requirements

Hinges must be specially manufactured to support the door and to resist 
blast induced loading.  [The number and placement of hinges must be as 
shown on the structural drawings.]  [The number of hinges must be 
determined by the blast door manufacturer.]  Welds used in hinges must be 
continuous.  Attach hinges to the door and frame using mechanical 
fasteners, except that full surface hinges for doors with locks must be 
attached to the door and frame by welding or approved tamper-resistant 
mechanical fasteners and hinges for doors with locks must have approved 
nonremovable pins.  Load ratings and fatigue life for ball and roller 
bearings must be determined in accordance with ABMA 9 and ABMA 1111 as 
applicable and, unless otherwise approved, the bearing steel must conform 
ASTM A534.  Hinges must be capable of operating for the minimum number of 
cycles specified without failure or excessive wear under the door service 
loads where one cycle consists of swinging the door back and forth between 
the normal closed position and the 90-degree open position, where failure 
or excessive wear means that the latches do not seat properly or the door 
does not swing smoothly due to hinge failure or wear, and where door 
service loads consist of the door weight plus any loads produced by 
hardware.  Rolling bearings must be factory grease lubricated and either 
sealed or provided with easily accessible lubrication fittings.
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2.2.2.2   Hinge Description

**************************************************************************
NOTE:   Most  hi nges on DDESB- appr oved ECM door s i n 
Techni cal  Paper  15 ar e Type 2.   Ot her  hi nge t ypes 
have been i ncl uded t o al l ow f or  new desi gns t o be 
ut i l i zed,  but  any new door  desi gn ( i ncl udi ng use of  
di f f er ent  component s such as hi nges)  wi l l  need t o be 
appr oved by DDESB t o ensur e t hat  t he ECM st i l l  
qual i f i es f or  i t s  i nt ended bl ast  r at i ng.

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

[Hinge Type 1 must be capable of smooth operation for a minimum of 250,000 
cycles.  This type of hinge must be provided with structural quality steel 
[pins and leafs and either rolling bearings in both the thrust and radial 
directions or hardened steel washer (disc) thrust bearings and rolling 
radial bearings].]  [Hinge Type 2 must be smooth operating and must be 
provided with structural quality steel pins and leafs, steel base washer 
(disc) thrust bearings, and metallic journal radial bearings or other 
approved non rolling type bearings.]  [Hinge Type 3 must be provided with 
metallic bearings.]  All hinges must conform to approved design drawings.

2.2.3   Locking System

2.2.3.1   Latching Points

The number and placement of latching points must be [as shown on the 
structural drawings] [determined by the door manufacturer].

[For multiple latching points, latching points can be provided at the 
head, sill, and jambs.]  [For jamb latching points, latching points must 
be provided at the jambs only.]

2.2.3.2   Locking System Operation

**************************************************************************
NOTE:   Ret ai n t he f i r st  sent ence when hi nge Type 1
i s speci f i ed.

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

Locking systems must be capable of operating for the same number of cycles 
specified for the door hinges where one latch operating cycle consists of 
engaging and releasing using the handle.  Latches must remain engaged 
until manually released and must not release under blast loads.  [Manually 
operated latches must remain in the released position until manually 
engaged.]  [Self-latching latches must provide self-activating engagement 
when the door is swung to the normal closed position.]  Handles must 
release latches under a clockwise motion.

2.2.3.3   Latching Mechanism

[Latching mechanisms and latches for structural steel doors must be 
mounted on the seating face of the door.]  [Unless otherwise approved, 
latch handle axles (spindles) for [structural steel doors] must extend 
through the blast load carrying portion of the door and must be provided 
with suitable metallic journal bearings.]  Latch handle axles must be 
manufactured of hardened steel or stainless steel, and axles requiring 
lubrication must be provided with easily accessible lubrication fittings.
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2.2.3.4   Safety Cover

**************************************************************************
NOTE:   Saf et y cover s appl y t o st r uct ur al  st eel  door s.

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

Safety covers must consist of steel housings that enclose the latching 
mechanism such that only the operating rods are exposed.

2.2.3.5   Cover Plate

Cover plates for structural steel doors must be manufactured of minimum 
1/4 inch thick plate and must enclose the entire latching mechanism.

2.2.3.6   Latches

**************************************************************************
NOTE:   Ret ai n l ever  t ype l at ches f or  door s i nf i l l ed 
wi t h concr et e.

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

Latches (latch bolts) must be manufactured of structural steel and the 
latch bolt throw must not be less than 3/4 inch.  Latch bolts must be the 
sliding type in which the latch bolt slides into a matching strike in the 
door frame [or the lever type in which the latch bolt rotates into a 
groove in the frame as specified or indicated] [except that latches for 
doors with [mortise lock and latch sets] [and] [exit devices] must be the 
sliding type].  Manually operated latches must draw the door toward the 
frame during latching.

Submit shop and field operating test reports that include values for 
opening and closing forces and times, forces required to operate latches, 
and a description of all operating tests performed.

2.2.3.7   Handle

**************************************************************************
NOTE:   Wheel  or  spoke handl e opt i ons ar e r ecommended 
f or  st r uct ur al  st eel  door s when gasket  seal s ar e 
specified.

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

[Handles for doors with mortise lock and latch sets must be manufactured 
of [steel castings] [or] [stainless steel].]  Latch handles must be firmly 
fastened to axles.  Lever handles must be perpendicular to the door edge 
when latches are engaged.  [Single lever handles must be located at the 
stile opposite the hinges.]  [[Wheel] [and spoke lever] [Spoke lever] 
handles must be located approximately halfway between the stiles.]

2.2.4   Keying

[Keying must conform to Section 08 71 00  DOOR HARDWARE.]  [Change keys for 
locks must be stamped with change number and the inscription "U.S. 
Property - Do Not Duplicate."  Unless otherwise specified, two change keys 
must be provided for each lock.]  [Locks must be furnished with the 
manufacturer's standard construction key system.]
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2.2.5   Straight Steel Bar Door Pull

**************************************************************************
NOTE:   Thi s door  pul l  i s  i nt ended f or  st r uct ur al  
st eel  and st r uct ur al  st eel  door s i nf i l l ed wi t h 
concr et e.   Type I I I  nor mal l y appl i es.

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

Straight steel bar door pulls must be manufactured of round steel bar.  
The type furnished must be [Type I:  1/2 inch diameter, 5 inch grip and 
2-1/2 inch projection with 1/2 inch inside bend radiuses] [;] [and] [Type 
II:  5/8 inch diameter, 12 inch grip and 4 inch projection with 15/16 inch 
inside bend radiuses] [; and] [Type III:  5/8 inch diameter, 8 inch grip 
and 4 inch projection with 15/16 inch inside bend radiuses].  Grip and 
projection dimensions are measured from the bar centerline.  The pull must 
be attached to the door by fillet weld all around.

2.2.6   Shrouded Padlock

**************************************************************************
NOTE:   St or age st r uct ur es shal l  be secur ed wi t h 
ei t her  hi gh- secur i t y padl ocks and hasps or  I nt er nal  
Locki ng Devi ces ( I LDs)  as necessar y t o ensur e 
pr ot ect i on i s af f or ded accor di ng t o l evel  of  
t hr eat .   The use of  t he I LD shoul d be consi der ed f or  
i nst al l at i on and use i n new const r uct i on and maj or  
r enovat i ons of  magazi nes st or i ng SRC I  and SRC I I  
A&E as necessar y t o ensur e pr ot ect i on i s af f or ded 
accor di ng t o t he l evel  of  t hr eat  and SRC cat egor y.   
Cont act  t he DoD Lock Pr ogr am Techni cal  Suppor t  
Hot l i ne at  ( 800)  290- 7606,  DSN ( 312)  551- 1212 or  v i a 
t he I nt er net  at  https://portal.navfac.mil/go/locks  
f or  mor e i nf or mat i on.

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

High security padlocks with shrouded shackles must conform to MIL-DTL-43607 .

2.2.7   High Security Hasp

**************************************************************************
NOTE:   St or age st r uct ur es shal l  be secur ed wi t h 
ei t her  hi gh- secur i t y padl ocks and hasps or  I nt er nal  
Locki ng Devi ces ( I LDs)  as necessar y t o ensur e 
pr ot ect i on i s af f or ded accor di ng t o l evel  of  
t hr eat .   The use of  t he I LD shoul d be consi der ed f or  
i nst al l at i on and use i n new const r uct i on and maj or  
r enovat i ons of  magazi nes st or i ng SRC I  and SRC I I  
A&E as necessar y t o ensur e pr ot ect i on i s af f or ded 
accor di ng t o t he l evel  of  t hr eat  and SRC cat egor y.   
Cont act  t he DoD Lock Pr ogr am Techni cal  Suppor t  
Hot l i ne at  ( 800)  290- 7606,  DSN ( 312)  551- 1212 or  v i a 
t he I nt er net  at  https://portal.navfac.mil/go/locks  
f or  mor e i nf or mat i on. .

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

High security hasps must be [shrouded] [unshrouded] and must conform to 
MIL-DTL-29181 .
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2.2.8   Internal Locking Device

**************************************************************************
NOTE:   St or age st r uct ur es shal l  be secur ed wi t h 
ei t her  hi gh- secur i t y padl ocks and hasps or  I nt er nal  
Locki ng Devi ces ( I LDs)  as necessar y t o ensur e 
pr ot ect i on i s af f or ded accor di ng t o l evel  of  
t hr eat .   The use of  t he I LD shoul d be consi der ed f or  
i nst al l at i on and use i n new const r uct i on and maj or  
r enovat i ons of  magazi nes st or i ng SRC I  and SRC I I  
A&E as necessar y t o ensur e pr ot ect i on i s af f or ded 
accor di ng t o t he l evel  of  t hr eat  and SRC cat egor y.   
Cont act  t he DoD Lock Pr ogr am Techni cal  Suppor t  
Hot l i ne at  ( 800)  290- 7606,  DSN ( 312)  551- 1212 or  v i a 
t he I nt er net  at  https://portal.navfac.mil/go/locks  
f or  mor e i nf or mat i on. .

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

For locking mechanism requirements, refer to DOD 5100.76-M .  Internal 
Locking Devices must be provided by a competent manufacturer. Unique keys 
must be provided with each ILD.  [ILD must be integrated with electronic 
monitoring and access control systems.] [_____]

2.2.9   Door Stop

Door stops must be designed to resist the impact of the door.  The stop 
must not scratch or scar the door finish when the door is opened against 
the stop.

2.2.10   Overhead Door Holder

Overhead door holder must be surface mounted.  The holder must have a 
spring or other device to cushion the door action and must limit the door 
swing at [85] [110] degrees.  [The holder must have a built-in, hold-open 
capability at the swing limit specified.]

2.2.11   Gasket Seal

**************************************************************************
NOTE:   Gasket  seal s ar e r ecommended f or  door s 
i nf i l l ed wi t h concr et e.   Gasket  seal s i nst al l ed i n 
manual l y oper at ed door s ar e not  r ecommended f or  
r el i abl e pr event i on of  bl ast  l eakage.   Seal s ar e 
t ypi cal l y used t o i mpr ove t he weat her  seal  and t o 
pr ovi de a door  s i l encer .

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

Sealed doors must have the full door perimeter and all door penetrations 
sealed.  Perimeter seals must be the rubber gasket type.  Gaskets must be 
removable, capable of sealing the mating surfaces, and resistant to the 
atmospheric environment.  One spare set of gasket seals must be provided 
for each door assembly for which gasket seals are specified.

2.2.12   Door Silencer

**************************************************************************
NOTE:   When gasket  door  seal s ar e speci f i ed,  t he 
gasket  seal  wi l l  act  as t he s i l encer .

**************************************************************************
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Rubber door silencers must cushion the impact of the door against the 
frame so that steel-to-steel contact is not made during closing.

2.2.13   Intrusion Detection System

**************************************************************************
NOTE:   Ref er  t o DOD 5100. 76- M f or  speci f i c  I nt r usi on 
Det ect i on Syst em r equi r ement s.

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

Where required, as specified in DOD 5100.76-M , the Intrusion Detection 
System (IDS) shall be either an approved DOD Component standardized 
system, a DOD Component commercial equivalent, or an integrated system.

2.3   ACCESSORIES

2.3.1   Removable Threshold

The sill must be flush with the adjacent floor when the threshold is 
removed.  The removable threshold must be attached using approved 
countersunk mechanical fasteners.

2.3.2   Ramp

The ramp must be structural steel, portable, and weigh not more than [200] 
[_____] pounds.  The ramp must be of sufficient length to extend the full 
door opening width and must have the profile indicated.  The ramp must be 
capable of supporting [a wheel load of [_____] lbf] [the wheel load 
indicated].

2.3.3   Weatherstripping

Weatherstripping seals must be 2 inch wide rubber impregnated canvas 
belting at head and jambs of doorway.  The material must have a minimum 
thickness of 3/16 inch and must be attached to structure with a continuous 
1/8 inch by 1-1/4 inch metal strip and 1/4 inch by 3/4 inch metal screws 
at 8 inches on center.

2.3.4   Locking Bars, Restraining Bracket, Chain Guide Holder and Handle

Provide as indicated on drawings.

2.3.5   Nameplate

Each door assembly must have a permanently affixed nameplate that displays 
the manufacturer's name, place and year of manufacture, and the applicable 
peak overpressure, impulse, and rebound rating.

2.4   FABRICATION

Fabricate doors in accordance with the applicable provisions of AISC 360 .  
Workmanship must be equal to standard commercial practice in modern metal 
shops.  Fabricate and assemble in the shop to the greatest extent possible.

Submit detailed fabrication and assembly drawings for doors not conforming 
to those included in DDESB Technical Paper 15  or for doors that are 
included but with appreciable modifications, indicating the location and 
showing dimensions, materials, fabrication methods, hardware, and 
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accessories in sufficient detail to enable the Contracting Officer to 
check compliance with contract documents.  These drawings need not be 
submitted for standard doors for which manufacturer's catalog data is 
submitted. Weld symbols used must conform to AWS A2.4 .

Submit blast analyses and design calculations for any blast door frame or 
supporting reinforced concrete section that either is not listed as 
approved for new construction in Technical Paper 15 or does not conform to 
the approved Technical Paper 15 drawings for the door selected.

2.4.1   Shop Assembly

**************************************************************************
NOTE:   For  door s i nf i l l ed wi t h concr et e,  spal l  
pl at es wi l l  be speci f i ed f or  al l  cases except  i n 
ext r eme cases wher e i t  i s  cer t ai n t hat  spal l  damage 
i s nonexi st ent  or  when f acepl at es ar e used.

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

Welding must be in accordance with AWS D1.1/D1.1M  except that arc welding 
of steel sheet and strip must be in accordance with AWS D1.3/D1.3M .  For 
the doors, welding might cause significant residual stresses; therefore, 
Contractor must submit for approval by the Contracting Officer a detailed 
sequence of the welding, augmenting the requirements given by the AWS 
specifications.  [Stainless steel must be welded using electrodes 
conforming to AWS A5.4/A5.4M ]  Fabricated steel must be well-formed to 
shape and size, with sharp lines and angles.  Intermediate and corner 
joints must be coped or mitered.  Exposed welds must be dressed smooth.  
[The stiles [and top] of built-up structural steel doors must be closed 
using channel shapes or plates.]  [When feasible, faceplates for 
structural steel doors must be one piece.  When one-piece faceplates are 
not feasible, plates must be joined using full penetration groove weld 
butt joints or other approved welds.]

2.4.2   Shop Finishing

[Shop priming of steel surfaces must conform to Section 09 90 00  PAINTS 
AND COATINGS, except that surfaces that will be embedded in concrete need 
not be primed].  [Galvanizing of doors and frames must conform to 
ASTM A123/A123M  or other approved methods.  Surfaces that will be embedded 
in concrete need not be galvanized.  Galvanizing of exposed portions of 
concrete anchors, non stainless steel fasteners, and hardware other than 
factory finished hardware must conform to ASTM A153/A153M  or other 
approved methods.]  All exposed surfaces must be primed and interior 
surfaces coated with an approved rust inhibitor.

2.4.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint 
conforming to ASTM A780/A780M  or by the application of stick or thick 
paste material specifically designed for repair of galvanizing, as 
approved by the Contracting Officer.  Clean areas to be repaired and 
remove the slag from the welds.  Heat surfaces in which stick or paste 
material is applied, with a torch to a temperature sufficient to melt the 
metallics in stick or paste; spread the molten material uniformly over 
surfaces to be coated and wipe the excess material off.
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2.4.4   Painting

**************************************************************************
NOTE:   Coor di nat e col or  of  door  and assembl y wi t h
Cont r act i ng Of f i cer .

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

The blast resistant door assembly must be shop painted in accordance with 
Section 09 90 00  PAINTS AND COATINGS.

2.4.5   Clearance

[Trolley, trolley track, and blast door] [Hinge, frame, and blast door] 
must be designed together as a system to operate properly within the 
vertical and horizontal space provided.  [The clearance between the seated 
steel surfaces of structural steel doors and frames must not exceed 1/16 
inch.]  [The lateral clearance between flush mounted structural steel 
doors and frames must not exceed [1/4] [_____] inch at the head and jambs 
and the clearance between the meeting edges of pairs of doors must not 
exceed [1/2] [_____] inch.]  The clearance between the door bottom and 
threshold must not exceed 3/4 inch.

2.4.6   Door Support System

Provide track clamps, threaded suspension rods, support brackets, hinge 
support plates, and door frame stiffeners as shown on the drawings such 
that the assembly is capable of supporting 150 percent of the design door 
loads.

PART 3   EXECUTION

3.1   ERECTION

3.1.1   Procedure

Erect in accordance with the manufacturer's written instuctions, AISC 360 , 
and ACI 318 .  Use erecting equipment suitable for the work and in first 
class condition.  Where parts cannot be assembled or fitted properly as a 
result of errors in fabrication or of deformation due to handling or 
transportation, report such condition immediately to the Contracting 
Officer and obtain approval of the method of correction; make the 
correction in his presence.  The straightening of plates and angles or 
other shapes must be done by the methods approved by the Contracting 
Officer.  If heating of metal is approved for straightening, it shall not 
be to a higher temperature than that producing a dark "cherry red" color.  
After heating, the metal must be cooled as slowly as possible.  There 
shall be no evidence of fracture on the surface of the metal after 
straightening.  Drain steelwork properly; fill pockets exposed to the 
weather with an approved waterproof material.

3.1.2   Connections

Provide anchor bolts and other connections between the steel and concrete 
and properly locate and build into connecting work.  Design connections 
for which details are not indicated in accordance with AISC 360  and 
UFC 3-340-02 .
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3.1.3   High-Strength Bolting

Specification for structural joints using ASTM A325 bolts, approved by the 
Research Council on Riveted and Bolted Structural Joints of the 
Engineering Foundation must govern the furnishing and installation of 
high-strength bolting, with the following modifications.  Alternate 
fasteners, specified in paragraph 2(d) will not be permitted.

3.1.4   Erection Tolerances

[Steel construction must be in accordance with AISC 303 .]  [Concrete 
construction tolerances must be in accordance with ACI 301 .]

3.1.5   Temporary Welds and Backing Strips

Temporary Welds and Backing Strips must be removed.

3.2   TESTS, INSPECTIONS, AND VERIFICATIONS

Submit shop and field operating test reports that include values for 
opening and closing forces and times, forces required to operate latches, 
and a description of all operating tests performed.

3.2.1   Inspection

The manufacturer of the doors must provide a field inspection engineer to 
perform the following:

a.  Check installation of embedded items before pouring of concrete (after 
forms or shoring are in place) to insure that the dimensional 
tolerances recommended by door manufacturer have been complied with.

b.  Re-check embedded items to verify the accuracy of dimensions after 
shoring and forms are removed from concrete.

c.  Supervise any necessary corrective action.

d.  Supervise the job site assembly and installation of the doors and 
operators.

e.  Inspect final assembly of doors and operators after corrections and 
adjustments have been made to doors.

f.  Demonstrate to the Contracting Officer that operation of the door 
assembly is as specified.

3.2.2   Visual Inspection of Welding

Visually inspect welding while the operators are making the welds and 
again after the work is completed.  After the welding is completed, hand 
or power wire brush welds and thoroughly clean them before the inspector 
makes the check inspection.  Inspect welds with magnifiers under strong, 
adequate light for surface cracking, porosity, and slab inclusions; 
excessive roughness, unfilled craters, gas pockets, undercuts, overlaps, 
size and insufficient throat and concavity.  Inspect the preparation of 
groove welds for adequate throat opening and for snug position of 
back-up-bars.
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3.2.3   Nondestructive Testing

**************************************************************************
NOTE:   The desi gner  must  i ndi cat e t he l ocat i on of  
t est  wel ds and t ypes of  t est i ng desi r ed.   The 
f ol l owi ng i nf or mat i on i s pr esent ed as gui dance.   Dye 
penet r ant  t est i ng det ect s smal l  sur f ace def ect s by 
enhanci ng t he vi s i bi l i t y  of  t he f l aw.   Magnet i c 
par t i c l e t est i ng det ect s sur f ace cr acks and 
near - sur f ace cr acks;  t hi s t est  pr ovi des mor e 
i nf or mat i on t han t he dye penet r ant  t est i ng,  and f or  
appr oxi mat el y t he same cost .   Ul t r asoni c and 
r adi ogr aphi c t est i ng det ect  sur f ace and i nt er nal  
cr acks,  del ami nat i ons,  l ack of  f usi on,  and densi t y 
and t hi ckness var i at i ons;  t hese t est s of f er  
basi cal l y t he same i nf or mat i on,  but  t hei r  usage i s 
l i mi t ed by l ocat i on and t ype of  wel d.   Gener al l y,  
f i l l et  wel ds can onl y be dye penet r ant  or  magnet i c 
par t i c l e t est ed.   Compl et e penet r at i on wel ds at  but t  
j oi nt s shoul d be r adi ogr aphi cal l y t est ed;  al l  ot her  
compl et e penet r at i on wel ds shoul d be ul t r asoni cal l y 
tested.

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

AWS D1.1/D1.1M .  Test locations must be [as indicated] [selected by the 
Contracting Officer].  If more than [20] [_____] percent of welds made by 
a welder contain defects identified by testing, then all welds made by 
that welder must be tested by radiographic or ultrasonic testing, as 
approved by the Contracting Officer.  When all welds made by an individual 
welder are required to be tested, magnetic particle testing must be used 
only in areas inaccessible to either radiographic or ultrasonic testing.  
Retest defective areas after repair.

Testing frequency:  Provide the following types and number of tests:

Test Type Number of Tests

Radiographic [_____]

Ultrasonic [_____]

Magnetic Particle [_____]

Dye Penetrant [_____]

Any weld repairs required must be in accordance with AWS D1.1/D1.1M .

3.2.4   Operational Tests

After installation is completed, field test each door for operation, 
clearance, fit, and seating by operating the door and hardware through at 
least 10 operating cycles.  Test door and hardware operation using the 
forces specified.  Provide personnel and equipment required to perform 
field testing.  Unless waived, perform all field tests in the presence of 
the Contracting Officer.  After testing is completed, prepare test reports 
and furnish [three] [_____] copies.
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3.2.5   Prototype Static Test

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when dynami c desi gn 
and/ or  bl ast  t est i ng i s not  used.

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

Static tests on prototype door assemblies must demonstrate that the door 
will resist the blast overpressure.  Static tests will be accepted only if 
the door and frame proposed are manufactured using the same materials, 
dimensions, and tolerances as those in the prototype static test and the 
static overpressure used in the test is at least two times the blast 
overpressure.  Static test reports must be supplemented with calculations 
that demonstrate rebound resistance when rebound resistance is required 
and is not tested.

3.2.6   Prototype Blast Test

Blast tests on the prototype door assembly must demonstrate that the door 
will resist the overpressure waveform.  Blast tests will be accepted only 
if the door and frame proposed are manufactured using the same materials, 
dimensions, and tolerances as those in the prototype blast tests.  The 
rise time of the test waveform must be zero or subject to approval.  The 
overpressure waveform used in the test must exceed the overpressure 
waveform in both peak overpressure and impulse, and the blast test report 
must be supplemented with calculations that demonstrate the required 
rebound resistance is met.  Submit certified test reports demonstrating 
blast resistance.  Include in the test reports the name and location of 
the testing agency or laboratory, a description of the testing apparatus, 
the date of the tests, a description of the door specimen tested, 
descriptions of loadings, the value of measured peak door deflection and 
peak permanent set and analysis and interpretation of test results.

        -- End of Section --
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