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NOTE: This guide specification covers the

requi renents for manual ly operated sw nging
structural steel, reinforced concrete, and hol | ow
netal blast resistant doors.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Remove information and requirenents not required in
respective project, whether or not brackets are
present.

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submtted as
a Citeria Change Request (CCR
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PART 1 GENERAL

1.1 REFERENCES

EE R R I I R R R I R R R R R I R I R I R I R R R I I R R S R R I R I

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
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Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
ER R IR R I R R R R I I I R R R R I I I R R R R I I R R R R R I I I R O S I I I I S S kI R I I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACI | NTERNATI ONAL (ACl)

ACl 318 (2008; Errata 2008) Building Code
Requirements for Structural Concrete and
Coment ary

ACl 318M (2008) Metric Building Code Requirenents
for Structural Concrete and Conmentary

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

ABMA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC 325 (2005) Manual of Steel Construction

Al SC 360 (2005) Specification for Structural Steel
Bui I di ngs, with Comentary

AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI SG 971- Spec (1996; Supp 2001) Specification and
Commentary for the Design of Cold-Forned
Steel Structural Menbers and Commentary;
i ncl udes SG 2000-1 Supp 1 to 1996 Spec,
dat ed 2000

AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS A2. 4 (2007) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exani nation

AWS A5. 4/ A5. 4M (2006) Stainless Steel Electrodes for
Shi el ded Metal Arc Wl ding

AWS D1.1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel

AWS D1. 3/ D1. 3M (2008; Errata 2008) Structural Welding

Code - Sheet Steel
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AWS D1.

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

4/ D1. 4M

(2005; Errata 2005) Structural Welding
Code - Reinforcing Steel

ASTM | NTERNATI ONAL ( ASTM

123/ A 123M

153/ A 153M

242/ A 242M

307

325

325M

354

36/ A 36M

449

490

490M

500/ A 500M

501

(2008) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2005) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2004e1) Standard Specification for
H gh-Strength Low Al l oy Structural Steel

(2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
Mpa M ninum Tensile Strength (Metric)

(2007a) Standard Specification for
Quenched and Tenpered All oy Steel Bolts,
Studs, and Ot her Externally Threaded
Fast eners

(2008) Standard Specification for Carbon
Structural Steel

(2007b) Specification for Hex Cap Screws,
Bolts, and Studs, Steel, Heat Treated,
120/ 105/ 90 ksi M ni mum Tensile Strength,
General Use

(2008b) Standard Specification for
Structural Bolts, Aloy Steel, Heat
Treated, 150 ksi M nimum Tensile Strength

(2008) Standard Specification for

H gh-Strength Steel Bolts, C asses 10.9
and 10.9.3, for Structural Steel Joints
(Metric)

(2007) Standard Specification for

Col d- For red Wl ded and Seanl ess Car bon
Steel Structural Tubing in Rounds and
Shapes

(2007) Standard Specification for
Hot - For med Wel ded and Seam ess Car bon
Steel Structural Tubing
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

514/ A 514M

529/ A 529M

534

563

563M

572/ A 572M

574

574M

588/ A 588M

606/ A 606M

615/ A 615M

618/ A 618M

653/ A 653M

706/ A 706M

780

(2005) Standard Specification for
H gh-Yi el d-Strength, Quenched and Tenpered
Alloy Steel Plate, Suitable for Welding

(2005) Standard Specification for
H gh- Strengt h Car bon- Manganese Steel of
Structural Quality

(2004) Standard Specification for
Carburizing Steels for Anti-Friction
Beari ngs

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2007) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(2007) Standard Specification for
H gh-Strength Low Al |l oy Col umbi um Vanadi um
Structural Steel

(2008) Standard Specification for Al oy
St eel Socket-Head Cap Screws

(2008) Standard Specification for Alloy
St eel Socket-Head Cap Screws (Metric)

(2005) Standard Specification for

H gh-Strength Low Al l oy Structural Steel
with 50 ksi (345 MPa) M ninmum Yield Point,
wi th At mospheric Corrosion Resistance

(2009) Standard Specification for Steel
Sheet and Strip, H gh-Strength, Low All oy,
Hot - Rol | ed and Col d-Rolled, with | nproved
At nospheri c Corrosion Resistance

(2008b) Standard Specification for
Def ormed and Pl ai n Carbon-Steel Bars for
Concr et e Rei nforcenent

(2004) Standard Specification for
Hot - For med Wel ded and Seanl ess
H gh-Strength Low Al l oy Structural Tubing

(2008) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2008a) Standard Specification for
Low Al |l oy Steel Deforned and Plain Bars
for Concrete Reinforcenent

(2001; R 2006) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

BHVA

BHVA

BHVA

BHVA

BHVA

NFPA

NFPA

NFPA

NFPA

A 792/ A 792M

E 283

F 2155

F 436

F 436M

F 568M

F 835

F 835M

F 883

(2008) Standard Specification for Steel
Sheet, 55% Al um num Zi nc Al |l oy- Coat ed by
the Hot-Di p Process

(2004) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure

Di fferences Across the Specinen

(2004) Standard Test Method for Laboratory
Measur erment of Ai rborne Sound Transm ssion
Loss of Building Partitions and El enents

(2001) Standard Specification for

Per f ormance of Hasps and Ot her Attachnent
Devi ces for Padl ocks of Seals

(2009) Hardened Steel Washers

(2009) Hardened Steel Washers (Metric)
(2007) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric

Fast eners

(2004e1) Alloy Steel Socket Button and
Fl at Count ersunk Head Cap Screws

(2004) Alloy Steel Socket Button and Fl at
Count ersunk Head Cap Screws (Metric)

(2004) Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSOC!I ATI ON ( BHVA)

Al56. 13

Al156. 20

Al56. 3

Al156. 4

Al56. 8

(2005) Mortise Locks & Latches, Series 1000
(2006) Strap and Tee Hi nges and Hasps
(2008) Exit Devices

(2008) Door Controls - Cosers

(2005) Door Controls - Overhead Stops and
Hol ders

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

101

252

80

80A

(2008) Life Safety Code, 2006 Edition

(2007) Standard Met hods of Fire Tests of
Door Assenblies

(2006; Errata 2008) Standard for Fire
Doors and Ot her Opening Protectives

(2007) Recommended Practice for Protection
of Buildings fromExterior Fire Exposures
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U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 43607 (Rev J) Padl ock, Key Operated, High
Security, Shrouded Shackl e

1.2 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the submttal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used followi ng the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for

Archi tect-Engi neer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] The following shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation[; C[; G |

For special doors or standard doors with appreciable
nodi fications, detailed fabrication and assenbly draw ngs
i ndi cating the door location and showi ng di mensions, material s,
fabrication nmethods, hardware, and accessories in sufficient
detail to enable the Contracting Oficer to check conpliance with
contract docunents. Weld synbols used shall conformto AW A2. 4,
These drawi ngs need not be subnitted for standard doors for which
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manuf acturer's catalog data is submtted
SD- 03 Product Data
Door Description[; CI[; G [___ 11

Data on standard bl ast doors consisting of catal og cuts,
brochures, circul ars, specifications, and product data that show
conpl ete di mensi ons and conpl etely descri be overpressure ratings,
rebound ratings, doors, franmes, anchors, hardware, and accessori es.

Design Requirenments[; CG[; G [____ 11

Detail ed structural analysis and design cal cul ati ons
denmonstrating resistance to blast when blast resistance is not
denonstrated by prototype tests. Design calcul ations shal
denonstrat e adequacy under the blast effects specified or
i ndi cated. Design calculations shall include a sketch of the
over pressure waveform di mensi oned sketches of blast resisting
el ements such as door nenbers, frame nmenbers, |atches, and hinges;
section properties for blast resisting nmenbers 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 flexura
nmenbers; and the peak deflection, peak support rotation, and tine
to peak deflection for door menbers in flexure. Design
cal cul ations shall cover initial response, rebound, and al
secondary itens such as shear, welds, |ocal buckling, web
crippling, hinges, and | atches.

Door Description

Manufacturer's instructions for installation and field testing.
Manufacturer's Field Service

I nformation describing training to be provided, training aids to
be used, and background data on the personnel conducting the
traini ng.

SD- 06 Test Reports

Tests[; CI[; G [_____ 11]
Tests, Inspections, and Verifications

Shop and field operating test reports that include val ues for
opening and closing forces and tines, forces required to operate
| atches, and a description of all operating tests perfornmed.

Fire Rating Test and Inspection[; C[; G [
Inlieu of a UL listing for fire door assenblies, a letter may
be subnmitted by the testing | aboratory which identifies the
submitted product by manufacturer and type or nodel and certifies
that it has tested a sanple assenbly and issued a current |isting.

Prototype Static Test[; C[; G [
Prototype Blast Test[; CG[; G [____ 11
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Certified test reports denonstrating bl ast resistance. Test
reports shall include the nane and | ocation of the testing agency
or laboratory, a description of the testing apparatus, the date of
the tests, a description of the door specinen tested, descriptions
of | oadings, and the val ue of neasured peak door deflection and
peak permanent set. Test reports shall include analysis and
interpretation of test results.

SD-07 Certificates
Materials[; C[; G [____ 1]

Steel mill reports covering the nunber, chem cal conposition
and tension properties for structural quality steels. \When bl ast
resi stance is denmonstrated by cal culations, a certificate stating
that the door assenbly provided was manufactured using the sane
materi al s, di mensions, and tol erances shown in the cal cul ations.
When bl ast resistance is denonstrated by prototype testing, a
certificate stating that door and frame provi ded was manuf act ured
using the sane materials, dinensions, and tol erances as the tested
prototype and listing the hardware and frame anchors required to
achi eve bl ast resistance. Each certificate shall be signed by an
official authorized to certify in behalf of the manufacturer and
shal|l identify the door assenbly and date of shipnent or delivery
to which the certificate applies.

Fire-Rated Door Assenblies[; C[; G [

Certificate of inspection conform ng to NFPA 80, NFPA 80A, and
NFPA 101 for fire doors exceeding the size for which | abel service
is avail abl e.

Thermal Insulation[; C[; G |
Sound Rating Test[; C[;: G [____ 11

Certification or test report for [thernal insulated] [sound
rated] doors listing the type of hardware used to achieve the
rating.

SD- 10 Operation and Mi ntenance Dat a
Door Description

I nformati on bound in manual form consisting of manufacturer's
saf ety precautions, preventative naintenance and schedul es,
troubl eshooti ng procedures, special tools, parts list, and spare
parts data. All material shall be cross referenced to the door
desi gnati ons shown on the draw ngs.

1.3 DOOR DESCRI PTI ON

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Unlike nost other doors, a blast door is
provi ded by one manufacturer as a conpl ete assenbly
i ncl udi ng the door, frane, hardware, and
accessories. This nust be done because itens such
as the door, frame, latches, and hinges are of
speci al manufacture and are interdependent parts of
bl ast resistance. To facilitate the specification
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of individual door assenblies, the door type, bl ast
ef fects, rebound, deformation limts, operating
forces, hardware, and accessories for each door are
brought together under a blast door assenbly
specification in Part 2 where assenbly specification
par agraphs for the various door types are provided.

The designer will becone fanmiliar with these
assenbly paragraphs prior to specification editing.
Coordi nate with paragraph BLAST DOOR ASSEMBLI ES.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

[Structural steel doors shall be [flush mounted in franmes] [or] [surface
mounted] [as indicated].] [Reinforced concrete doors shall be surface
mounted.] [Hollow metal doors shall be flush mounted in franes.] Doors
shal |l be the manual |y operated, side hinged, sw nging type. Each door
assenbly shall include the door, frame, anchors, hardware, and accessories
and shall be provided by a single manufacturer. Franes and anchors shal
be capabl e of transferring blast and rebound reactions to the adjacent
supporting structure. Resistance to blast shall be denmponstrated either by
design calculations or tests on prototype door assenblies.

. 3.1 Desi gn Requi renents
.3.1.1 Static Material Strength

The static values for mnimumyield strength (or yield point) and
(ultimate) tensile strength for steel shall be obtained fromthe applicable
materi al specification. For tensile strength specified in terns of a
tensile strength range, the |l owest tensile strength specified shall be
selected for design. Structural steel having a mininmumstatic yield
strength (or yield point) less than 345 MPa 50 ksi [and G ade 60

rei nforci ng bars] shall be designed using an average yield strength
conputed as 1.1 tines the mninumstatic yield strength or yield point. |[If
the mininumstatic yield for structural steel exceeds 345 MPa 50 ksi, the
expected yield strength used for design shall be equal to the m ni num
specified static yield strength or yield point wthout increase. [The

i n-pl ace conpressive strength of concrete used for design shall be conmputed
by multiplying the specified conpressive strength by 1.1 to reach the
expected conpressed strength and then nultiplying by not nore than 1.15 to
account for a one year age effect.] [The expected yield stress for steel
sheet and strip used in design shall be conputed as 1.21 tines the
specified static yield point.]

.3.1.2 Dynam c Material Strength

The dynamic material strength shall be conmputed by applying a dynamc
increase factor that accounts for the increase in nmaterial strength due to
strain rate effects. The dynami c increase factor for structural steel in
flexure shall be applied to the average yield strength and shall be [1.29]
[ 1, [1.19] [ ], and [2.09] [___ ] for structural steel having a
mnimmyield strength (or yield point) of 248 MPa, 345 MPa, and 689 MrPa
36, 50, and 100 ksi, respectively. The dynamic increase factor for
structural steel having a mininumyield strength (or yield point) between
these val ues shall be obtained by interpolation. Optionally, for
structural steel in these yield ranges, the dynanmic increase factor shal
be determned by a detailed analysis that accounts for the time to yield.
The dynami c increase factor for structural steel having a minimnumyield
exceedi ng 689 MPa 100 ksi shall be 1.0. [The dynamic increase factor for
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G ade 60 flexural reinforcing bars shall be [1.17] [__ ] applied to the
average yield strength. The dynam c increase factor for concrete used in
flexure shall be [21.219] [__ ] applied to the in-place conpressive
strength. Optionally, the dynamc increase factor applied to flexura
reinforcing bar yield and concrete conpressive strength shall be determ ned
by a detailed analysis that accounts for the tinme to steel yield and tine
to ultimate concrete strength.] [The dynamic increase factor for stee
sheet and strip used in flexure shall be 1.1 applied to the average yield
stress.|]

1.3.1.3 Structural Menber Design

[Structural steel section properties for rolled shapes shall be obtained
from Al SC 325, AISC 325, or steel manufacturers' catalogs. The plastic
nonent capacity for single plate sections and sections built up fromplates
and shapes shall be conputed as the average of the elastic and plastic
section nmodulus multiplied by the dynanmic yield strength, unless otherw se
approved. Shear, welds, local buckling, and web crippling of structura
steel shall be designed in accordance with Al SC 325, the plastic design
provi sions of Al SC 360, or by other approved methods except that for blast
design, the load factors and resistance factors shall be equal to 1.0 and
the dynam c yield strength shall be substituted for the static yield
stress.] [Nominal reinforcing bar designations, weights, and di nensi ons
shal | be obtained from ACI 318N ACI 318 or the reinforcing bar
specification. The nonent of inertia of the reinforced concrete cross
section used to determne the elastic deflection shall be the average of
the monment of inertia of the gross section and the nonent of inertia of the
cracked section. The resistance of the reinforced concrete section shal
be computed in accordance with ACI 318N ACI 318 or other approved nethods
except that for blast design, the |oad and resistance factors shall be
equal to 1.0 and the dynamic reinforcing bar yield strength and dynanic
ultimte concrete strength shall be substituted for the static strength
values.] [Hollow nmetal doors shall be designed in accordance wth

Al SI SG 971- Spec except that for blast design, the dynamc yield strength
shal |l be substituted for the static yield point.]

1.3.1.4 Dynam ¢ Anal ysis and Defornmati on

The door shall be designed using an equival ent single degree of freedom or
ot her approved dynam ¢ anal ysis nethod. The maxi num door deformati on shal
be sel ected by the door manufacturer except that the maxi nrum defornmation in
flexure shall not exceed the deformation limts specified or indicated.

The deformation of structural steel nenbers having a minimumyield strength
or yield point greater than 448 MPa 65 ksi shall not exceed the elastic
deflection. [Increased resistance due to strain hardening of structura
steel in flexure can be used when the ductility ratio exceeds 10 or when

ot herwi se approved.] [The ductility ratio for flexural nenbers in holl ow
netal doors shall not exceed 1.0.]

1.3.1.5 Rebound Resi st ance

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: For structural steel and hollow netal doors,
specify 100 percent rebound resistance in the
extreme case when the bl ast overpressure duration is
much shorter than the expected period of the door
and when rebound resi stance must be guaranteed.
Specify less than 50 percent rebound resistance in
the extrenme case when the blast overpressure
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duration is much |l onger than the expected period of

the door. Specify zero rebound in the extrene case

i n which the door need not remain in place after the
blast. Oherw se, specify 50 percent rebound

resi stance as recommended in UFC 3-340-01. The nost
preval ent rebound resistance for reinforced concrete
doors is 20 and 100 percent.

Rebound for each door will be specified in paragraph
BLAST DOOR ASSEMBLI ES.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Rebound resi stance shall be the specified or indicated percentage of the
door resistance at initial peak response.

1.3.2 Bl ast Effects

EE R I R I I R I I R R I R R R R I R I R I R I R R R I R R R S R R I R

NOTE: Specifying doors in ternms of overpressure

wi t hout duration is recommended only when the
overpressure is low and the overpressure duration is
greater than about 10 tinmes the expected period of
the door. Overpressure without duration is often
specified for hollow netal doors because they have

| ow overpressure resistance. Hollow netal doors are
available to resist overpressures in the range from
6 to 173 kPa (1 to 25 psi), but a structural stee
door option should be considered when the

over pressure exceeds 83 kPa (12 psi).

Speci fying tinme dependent overpressure is required
for other than | ow and | ong durati on overpressures
and is recommended for reinforced concrete doors.
Wien the waveformis other than a zero rise tine
triangle, show the waveform on the draw ngs.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

1.3.2.1 Over pressure

The spatial distribution of overpressure shall be uniformunless otherw se
specified or indicated. [For overpressure specified or indicated wthout
duration, the overpressure waveformshall have a zero rise tine and
infinite duration.] [For overpressure specified or indicated with duration
only, the waveformshall be a triangle with a zero rise tine.] [ Special
wavef ornms are indicated.]

1.3.2.2 Overpressure Direction

[ For overpressure identified as seating and for overpressure directions not
ot herwi se specified or indicated, the positive phase overpressure shall be
in the direction that causes the door to seat toward the frame.] [For
overpressure identified as unseating, the positive phase overpressure shal
be in the direction that causes the door to unseat away fromthe frane.]

1.3.2.3 Fragnent Resistance

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Fragnent design paranmeters will be determ ned
in accordance with UFC 3-340-01, as applicable.
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Exposi ng bl ast doors to primary fragments is not
recomended because of the resulting severe damage
to hardware, because nolten fragnents can weld the
door to the frame preventing post-blast opening, and
because it is difficult to prevent perforation at
the door edges. Also, while |latches and | atch
nmechani sns can be protected, it is usually not
practical to protect the hinges.

Wr st -case fragnent perforation of the door can be
prevented for structural steel and reinforced
concrete doors by specifying fragnent
characteristics or a mininmumplate or concrete

t hi ckness in the door assenbly paragraph

The 100 and 200 nm (4 and 8 inch) reinforced
concrete nom nal thickness shown are typically
avai |l abl e.

Hol | ow nmetal doors cannot prevent perforation by
primary fragnments and will not be used for this
pur pose.

Fragnent paraneters or door thickness will be
specified in paragraph BLAST DOOR ASSEMBLI ES.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

For doors specified or indicated to resist fragnents, the door and the door
and frame interface shall be designed to prevent fragnent perforation and
the latches and | atching nmechani sm shall be shielded fromfragnent danage.
The fragnment inpact point shall be anywhere on the door and frame face
exposed to overpressure.

1.3.3 Bl ast Door Qperation

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

NOTE: Specify swing forces of 90 and 70 N (20 and
15 pounds) for hollow nmetal doors, 135 and 90 N (30
and 20 pounds) for structural steel doors, and 180
and 90 N (40 and 20 pounds) for 200 mm (8 inch)
thick reinforced concrete doors and heavy structura
steel doors. Use the |ower values for structura
and hol l ow nmetal doors when rolling bearing hinges
are specified.

For | atch engagenent and rel ease, specify 90 to 135
N (20 to 30 pounds) for structural steel doors

wi t hout gasket seals and for reinforced concrete
doors. Specify 135 to 180 N (30 to 40 pounds) for
structural steel doors with gasket seals is
recomended to accommpdate the extra force required
to conpress the gasket during | atching.

For neans of egress, specify NFPA 101 operating
forces. In this case, Type | (rolling bearing)
hi nges are reconmrended.

Qperating requirenents will be specified in
par agr aph BLAST DOOR ASSEMBLI ES.
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The force required to set the door in notion shall be nmeasured fromthe
90-degree open position, and the force required to engage and rel ease the
| at ches shall be measured at the latch handle with the door in the normal
cl osed position.

1.4 QUALI FI CATI ONS

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

NOTE: Delete AWS D1. 3/ D1. 3M requi rement when hol | ow
nmetal doors are not specified. Delete AWS
Dl1. 4/ D1. 4M requi rement when rei nforced concrete

doors are not specified.
EE IR I Sk S S I S S S R R Rk I S kR Rk Ik I S bk S S kR Sk

Wel ders, wel ding operators, and weld inspectors shall be qualified in
accordance with AWS D1.1/D1. 1V [except that] [wel ders performng arc
wel di ng of steel sheet and strip shall be qualified in accordance with
AWS D1.3/D1.3NM [and] [wel ders and wel d operators perform ng wel di ng of
reinforcing bars shall be qualified in accordance with AW D1.4/D1. 4MV] .

1.5 DELI VERY AND STORACE

Door assenblies delivered and placed in storage shall be stored with
protection fromweather and dirt, dust, and contam nants.

1.6 WARRANTY

Manufacturer's witten warranty covering the blast door assenbly for 2
years after acceptance by the Government shall be furnished. Wrranty
shal |l provide for repair and replacement of the blast door assenbly and

i ndi vi dual hardware and accessory itens in the event of mal function due to
defects in design, materials, and workmanshi p except that the warranty need
not cover finishes provided by others.

PART 2 PRODUCTS
2.1 MATERI ALS

Only structural quality steel materials for which tension properties have
been obtai ned shall be used to resist blast except that commercial quality
steel sheet and strip shall be permitted for prototype tested hollow neta
doors. Steel used in the door, door frame, and door frane anchors and non
stainl ess steel fasteners that resist blast shall be selected fromthe
materi al s specifi ed.

2.1.1 Concrete and Concrete Rei nforcenent

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

NOTE: Retain this paragraph when reinforced
concrete doors are specified.

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

Concrete is specified in Section [03 31 00.00 10 CAST-I N PLACE STRUCTURAL
CONCRETE] [ 03 30 00 CAST-I N-PLACE CONCRETE]. Concrete reinforcenment shal
conformto ASTM A 615/ A 615\ or ASTM A 706/ A 706, G ade 60.
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2.1.2 Structural Tubing

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Retain this paragraph when structural steel
or hollow nmetal doors are specified.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

Structural tubing shall conformto ASTM A 500/ A 500, ASTM A 501, or
ASTM A 618/ A 618I.

2.1.3 Structural Steel

EE R R R R I R R R I I O R R R R I S R Rk I I R I I R R O R O

NOTE: For reinforced concrete and hol | ow net al
doors, specify only ASTM A 36/ A 36M

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

Structural steel bars, plates, and shapes shall conformto ASTM A 36/ A 36N,
ASTM A 242/ A 242N, ASTM A 529/ A 529V, ASTM A 572/ A 572V, or

ASTM A 588/ A 588N. Quenched and tenpered steel plate shall conformto
ASTM A 514/ A 514N.

2.1. 4 Steel Sheet and Strip

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Retain this paragraph when hol |l ow netal doors
are specified.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Steel sheet and strip shall conformto ASTM A 653/ A 653V, Type A B, and C
ASTM A 653/ A 653; ASTM A 606/ A 606, or ASTM A 792/ A 792V, G ades 33, 37,
40, and 50.

2.1.5 Fast eners

Steel studs and bolts shall conformto ASTM A 307, ASTM A 325N ASTM A 325,
ASTM A 354, ASTM A 449, or ASTM A 490N ASTM A 490 as applicable. Steel
nuts shall conformto ASTM A 563N ASTM A 563. Hardened circul ar, bevel ed,
and clipped washers shall conformto ASTM F 436N ASTM F 436. Steel hex cap
screws shall conformto ASTM F 568lN. Steel socket-headed cap screws shall
conformto ASTM A 574N ASTM A 574, Steel button and fl at-headed
countersunk cap screws shall conformto ASTM F 835N ASTM F 835.

2.2 HARDWARE

2.2.1 Hi nges

EE R R I I R R R I R R R R R I R I R I R I R R R I I R R S R R I R I

NOTE: Retain rolling bearing and operating cycle
description under General Requirenents when hinge
Type 1 is specified.

Bl ast door hinges are normally full surface.

Morti se hinges can be specified for holl ow netal
doors, but availability must be verified with door
manuf act urers.

H nge Type 1 is intended for cases where high usage
with snmooth operation is the nain requirenment and is
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generally appropriate for facilities designed to
resist the effects of inprovised expl osive devices.

H nge Type 2 is intended for cases where

i n-structure shock could danmage rolling thrust
bearings and is recomended for facilities designed
to resist the effects of conventional weapons.

H nge Type 3 is recommended for | ow use applications
such as infrequently used access doors.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

2.2.1.1 CGeneral Requirenents

H nges shall be specially manufactured to support the door and to resist

bl ast induced | oading. The nunber of hinges shall be determ ned by the

bl ast door manufacturer. Welds used in hinges shall be continuous. Hinges
shal |l be attached to the door and frane using nmechani cal fasteners except
that full surface hinges for doors with | ocks shall be attached to the door
and franme by wel ding or approved tanper-resistant nmechani cal fasteners and
hi nges for doors with | ocks shall have approved nonrenovabl e pins. Load
ratings and fatigue life for ball and roller bearings shall be detern ned
in accordance with ABVA 9 and ABVA 11 as applicable and, unless otherw se
approved, the bearing steel shall conformto ASTM A 534. Hinges shall be
capabl e of operating for the mni mrum nunber of cycles specified wthout
failure or excessive wear under the door service | oads where one cycle
consi sts of sw nging the door back and forth between the normal closed
position and the 90-degree open position, where failure or excessive wear
neans that the |atches do not seat properly or the door does not sw ng
snoot hly due to hinge failure or wear, and where door service | oads consi st
of the door weight plus any | oads produced by hardware. Rolling bearings
shall be factory grease lubricated and either sealed or provided with
easily accessible lubrication fittings.

2.2.1.1 Hi nge Description

[ H nge Type 1 shall be capable of smooth operation for a nininmum of 250,000
cycles. This type of hinge shall be provided with structural quality stee
pins and |l eafs and either rolling bearings in both the thrust and radia
directions or hardened steel washer (disc) thrust bearings and rolling
radi al bearings except that rolling thrust bearings and netallic journa
radi al bearings shall be permitted for hollow netal doors when the
specified overpressure is less than 21 kPa 3 psi]. [Hi nge Type 2 shall be
snoot h operating and shall be provided with structural quality steel pins
and | eafs, steel base washer (disc) thrust bearings, and netallic journa
radi al bearings or other approved non rolling type bearings.] [H nge Type
3 shall be provided with netallic bearings.]

2.2.2 Lat chi ng System

2.2.2.1 Lat chi ng Points
The nunber of |atching points shall be determ ned by the door
manufacturer. [For multiple latching points, latching points can be

provided at the head, sill, and janmbs.] [For janb |atching points,
| at ching points shall be provided at the janbs only.]
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2.2.2.2 Lat chi ng System Qperation

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Retain the first sentence when hinge Type 1
is specified.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

Lat ching systems shall be capable of operating for the same nunmber of
cycles specified for the door hinges where one |latch operating cycle

consi sts of engaging and rel easing using the handle. Latches shall renmin
engaged until nanually rel eased and shall not rel ease under blast |oads or
rebound. [Manually operated |atches shall remain in the rel eased position
until manually engaged.] [Self-latching |atches shall provide

sel f-activating engagenent when the door is swng to the normal closed
position.] Handl es shall release | atches under a cl ockwi se notion

2.2.2.3 Lat chi ng Mechani sm

[ Lat chi ng nmechani sns and | atches for structural steel doors shall be
mounted on the seating face of the door.] [Latching mechanisns for holl ow
nmetal doors shall be nounted on the seating face of the door and safety
covered.] [Unless otherw se approved, |latch handle axles (spindles) for
[structural steel doors] [and] [reinforced concrete doors] shall extend
through the blast load carrying portion of the door and shall be provided
with suitable netallic journal bearings.] Latch handle axles shall be
manuf act ured of hardened steel or stainless steel, and axles requiring

[ ubrication shall be provided with easily accessible lubrication fittings.

2.2.2.4 Saf ety Cover

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

NOTE: Safety covers apply to structural steel and
hol | ow netal doors.

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

Saf ety covers shall consist of steel housings that enclose the | atching
mechani sm such that only the operating rods are exposed.

2.2.2.5 Cover Plate

Cover plates for structural steel doors shall be manufactured of mninumr 6
nr 1/4 inch thick plate and shall enclose the entire | atching nmechani sm

2.2.2.6 Lat ches

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Retain |lever type latches for reinforced
concrete doors.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Latches (latch bolts) shall be manufactured of structural quality steel and
the latch bolt throw shall not be less than 19 mr 3/4 inch. Latch bolts
shall be the sliding type in which the latch bolt slides into a natching
strike in the door frane [or the | ever type in which the latch bolt rotates
into a groove in the frame as specified or indicated] [except that |atches
for doors with [nortise lock and latch sets] [and] [exit devices] shall be
the sliding type]. Manually operated | atches shall draw the door toward
the franme during | atching.

SECTION 08 39 54 Page 19



2.2.2.7 Handl e

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: \Wheel or spoke handl e options are reconmended
for structural steel doors when gasket seals are
speci fi ed.

EE R R R R I I R R I I I R R R I R I S S R R R I I Rk I I R R O R I O

[ Handl es for doors w thout |ocks shall be manufactured of steel castings,
forgi ngs, pipe, round tubing, bar, or plate and shall be one piece or have
wel ded joints except that wheel handl es can be manufactured of al unmi num
castings.] [Handles for doors with nortise |lock and |atch sets shall be
manuf actured of [steel castings] [or] [stainless steel].] Latch handles
shall be firmy fastened to axles. Lever handles shall be perpendicular to
the door edge when | atches are engaged. [Single |lever handles shall be

| ocated at the stile opposite the hinges.] [[Wieel] [and spoke |ever]

[ Spoke | ever] handl es shall be |ocated approxinmately hal fway between the
stiles.]

2.2.3 Morti se Lock and Latch Set

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Mortise lock and latch sets are practica
only for hollow netal doors. These |ock and |atch
sets are special built and are not normally cycle
tested as specified in BHVA Al156.13. DMortise |ock
and latch sets are usually specified only when a
deadbolt function is required.
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Lever handl es shall release |latches using a torque not exceeding 3 N-neters
27 I b-inch. Latches (latch bolts) shall be located at the stiles and
operated froma single |lever handle. Only one deadbolt shall be provided.
The deadbolt shall be nmanufactured of structural quality steel and the
deadbolt throw shall not be less than 25 mr 1 inch. Mortise |ocks shall be
provided with arnored fronts. The function nunbers for nortise | ocks shal
be as defined in BHVA A156. 13.

2.2. 4 Keyi ng

[ Keying shall conformto Section 08 71 00 DOOR HARDWARE.] [ Change keys for
| ocks shall be stanped with change nunber and the inscription "U S
Property - Do Not Duplicate." Unless otherw se specified, two change keys
shal | be provided for each |ock.] [Locks shall be furnished with the
manuf acturer's standard construction key system]

2.2.5 Exit Device

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

NOTE: Exit devices are practical only for holl ow
nmetal doors and light structural steel doors.

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

Latches (latch bolts) shall release by depressing the actuation bar using a
force of not nore than 67 N 15 | bf applied perpendicular to the door in the
swing direction. The exit device shall [conformto the finish test val ues
specified in BHVA Al156.3 and shall] be of [stainless steel construction]|
and] plain design with straight, beveled, or snobothly rounded sides,
corners, and edges. A touch bar may be provided in lieu of a conventiona
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actuation bar (cross bar). The function nunbers for exit devices shall be
as defined in BHVA A156. 3.

2.2.6 Strai ght Steel Bar Door Pul

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

NOTE: This door pull is intended for structura
steel and reinforced concrete doors. Type II
normal Iy applies.

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

Strai ght steel bar door pulls shall be manufactured of round steel bar

The type furnished shall be [Type I: 13 mr 1/2 inch dianeter, 125 mr 5 inch
grip and 65 mr 2-1/2 inch projection with 13 mr 1/2 inch inside bend
radiuses] [;] [and] [Type Il: 16 mr 5/8 inch dianeter, 300 mr 12 inch grip
and 100 mm 4 inch projection with 24 mr 15/16 inch inside bend radiuses] [;

and] [Type Ill: 16 mr 5/8 inch dianeter, 200 mr 8 inch grip and 100 nm 4
inch projection with 24 mr 15/16 inch inside bend radiuses]. Gip and

proj ection dimensions are nmeasured fromthe bar centerline. The pull shal
be attached to the door by fillet welding all around.

2.2.7 Padl ock
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NOTE: For ASTM F 883 padl ock, specify Type POl (key
operated) or P02 (conbination operated) and G ade 1
(lowest) to 6 (highest) performance. Avail able ASTM
F 883 options are "A" (key is captive in cylinder
when padl ock is unlocked), "B" (renovabl e cylinder),
"C' (changeabl e conbination), "D' (conbination
operated with key control), "E' (corrosion
resistant), and "F"' (provided with nonferrous

shackl es).

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

Low security padl ocks shall conformto ASTM F 883, Type [POL][PQ2], Option
[ ] [and] [____ ], Gade [_____ l.

2.2.8 Shrouded Padl ock
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NOTE: Use a shrouded padlock in conjunction with a
hi gh security shrouded hasp.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

Hi gh security padl ocks with shrouded shackles shall conformto M L-DTL-43607.
2.2.9 Hasp

Low security hasps shall conformto BHVA A156.20, Gade [1][2][3], steel
[safety][ or ][open hinge] type with [adjustable] [,] [or] [swivel] [,]
[or] [fixed] staple, [paint finished] [or] [gal vani zed] [as specified] and
screw fastened to the door and frame.

2.2.10 Hi gh Security Hasp

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: This high security hasp is a non-shrouded
nortise type. Styles 1 through 9 are avail abl e.
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Consult referenced nilitary specification
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H gh security hasps shall conformto ASTM F 2155, Style [ ] [carbon]
[corrosion resistant] steel, attached by [fasteners] [wel ding].

2.2.11 Shrouded Hasp

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Style 1 applies to right-hand doors and Style
2 to left-hand doors.
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Hi gh security shrouded hasps shall conformto ASTM F 2155
2.2.12 Door Stop

Door stops shall be designed to resist the inpact of the door. The stop

shall not scratch or scar the door finish when the door is opened agai nst
the stop.

2.2.13 Sur face Door C oser

EE R I R R R R I R I R R R R R I R I R I R I R R R I R R S R R R S R L

NOTE: Door closers are practical only for holl ow
nmetal doors and light structural steel doors.
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The surface door closer shall conformto BHVA Al56.4. The size and grade
shal | be sel ected by the door nanufacturer

2.2.14 Over head Door Hol der

Over head door hol der shall be surface mounted. The hol der shall have a
spring or other device to cushion the door action and shall limt the door
swing at [85] [110] degrees. [The holder shall have a built-in, hol d-open
capability at the swing linmt specified.] [Overhead door holders for holl ow
nmetal doors wei ghing | ess than 90 kg 200 pounds shall conformto BHVA A156. 8. ]

2.2.15 Gasket Sea
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NOTE: Gasket seals are recommended for reinforced
concrete doors.

Gasket seals installed in nmanually operated doors
are not reconmended for reliable prevention of bl ast
| eakage. Seals are typically used for reinforced
concrete doors to inprove the weather seal and
provi de a door silencer

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

Seal ed doors shall have the full door perineter and all door penetrations
seal ed. Perineter seals shall be the rubber gasket type. Gaskets shall be
renovabl e, capabl e of sealing the nating surfaces, and resistant to the

at nospheric environment. One spare set of gasket seals shall be provided
for each door assenbly for which gasket seals are specified.
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2.2.16 Door Sil encer
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NOTE: \When gasket door seals are specified, the
gasket seal will act as the silencer
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Rubber door silencers shall cushion the inpact of the door against the
frane so that steel-to-steel contact is not made during closing.

2.2.17 Optical Device

The optical device (spy hole) shall be w de angle and shall not be breeched
or dislodged by the specified or indicated bl ast overpressure. The device
shal |l pernmit observation fromthe seating face of the door and shall be

| ocated approximately 1.5 n 5 feet above the seating side floor and

approxi mately centered between the stiles.

2.3 ACCESSORI ES
2.3.1 Subf r ame

At the Contractor's option, a subfranme can be provided and built into the
structure prior to installation of the frame. The subframe and subframe
anchors shall be capable of transferring blast and rebound reactions to the
adj acent structure, and the frame shall be capable of transferring these
reactions to the subfrane. The subfrane shall be fabricated in the sane
manner specified for the frane.

2.3.2 Nanepl at e

Each door assenmbly shall have a permanently affixed nanepl ate that displays
the manuf acturer's nane, place and year of manufacture, and the applicable
peak overpressure, inpulse, and rebound rating.

2.3.3 Rermovabl e Threshol d

The sill shall be flush with the adjacent floor when the threshold is
renoved. The renovabl e threshold shall be attached using approved
count ersunk nechani cal fasteners.

2.3.4 Ranmp

The ranp shall be structural steel, portable, and weigh not nore than [90]
[ ] kg [200] [__ ] pounds. The ramp shall be of sufficient length to
extend the full door opening width and shall have the profile indicated.
The ranp shall be capabl e of supporting [a wheel load of [ ] N Ibf]
[the wheel |oad indicated].

2.3.5 Sel f - Rescue Kit

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Self-rescue kits are usually specified only
when post-bl ast operation is desired and debris
coul d prevent the door from opening.

Rk Ik kR IR Rk ko o S S S S R R Rk R Rk kR R I I I R Ik b o b o

Self-rescue kits shall contain illustrated instructions, nonadjustable
wr enches, screwdrivers, jacks, and all other tools required to open the
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2.

2.

bl ast door fromthe seating face to a width of at |east 300 mr 12 inches.
The jack capacity shall not be less than [334] [__ ] kKN [75,000] [__ ]

| bf . Tools shall be securely nmounted in a steel frane using wing nuts or
ot her approved fasteners. The self-rescue kit franme shall be fabricated in
the sane manner specified for the door frane and shall be securely anchored
to the wall at the location indicated or as directed.

4 FABRI CATI ON

4.1 Shop Assenbly

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: Delete welding of stainless steel when only
rei nforced concrete doors are specified.

For reinforced concrete doors, spall plates will be
specified for all cases except in extrene cases
where it is certain that spall damage i s nonexi stent
or when facepl ates are used.

Specify faceplates for exterior doors in
conventional weapons resistant facilities in cases
where construction is to parallel NATO criteria.

Conposite faceplated reinforced concrete doors with
studs welded to both faceplates are al so avail abl e.
When these doors are required, specify the foll ow ng
in the fabrication paragraph: "Conposite facepl ated
rei nforced concrete doors shall be provided with
studs shop wel ded to faceplates at both ends of the
stud. Studs shall be of sufficient diameter and
spacing to effectively transfer shear forces."
Specify the foll owi ng under door assenbly paragraph
Door Type: "Conposite faceplated reinforced concrete
door."

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

Wel di ng shall be in accordance with AW D1.1/D1. 1N except that arc wel ding
of steel sheet and strip shall be in accordance with AWS D1. 3/ D1. 3V and
wel di ng of concrete reinforcing bars shall be in accordance with

AWS D1.4/D1.4N. [Stainless steel shall be wel ded using el ectrodes
conformng to AWS A5. 4/ A5.4N.] [Structural steel doors shall be of wel ded
construction.] Fabricated steel shall be well-forned to shape and size,
with sharp lines and angles. Internediate and corner joints shall be coped
or mtered. Exposed welds shall be dressed smooth. [The stiles [and top]
of built-up structural steel doors shall be closed using channel shapes or
plates.] [Wen feasible, faceplates for structural steel doors shall be
one piece. Wen one-piece faceplates are not feasible, plates shall be
joined using full penetration groove weld butt joints or other approved
wel ds.] [Reinforced concrete doors shall be closed at the edges with
structural steel channels or plates and | atch housings shall be nortised.
Lap splices shall not be used for flexural reinforcing bars.] [ Spal

pl ates shall be one piece, covering the entire concrete surface on the
seating face of the door, and shall be securely welded to the door edges.
Spall plates shall not be less than 6 mr 1/4 inch thick.] [Faceplated

rei nforced concrete doors shall be provided with one-piece faceplates on
bot h door faces. Faceplates shall cover the entire concrete surface and
shal |l be securely wel ded at the door edges. Faceplates shall be not |ess
than 9 mm 3/8 inch thick.] [Hollow netal door franes shall be pressed
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steel or structural steel with welded joints. Steel franes or subfranes
installed in masonry walls shall be provided with adjustable anchors.

Hol | ow nmetal doors shall be of unitized grid construction with welded grid
junctions and shall have flat, one-piece face sheets spot welded to each
face of the grid system The edges of hollow netal doors shall be closed
with seans continuously wel ded. Hollow netal doors shall be neat in
appearance, free from warpage and buckl e, and suitable reinforcing shall be
provi ded for hardware.]

.4.2 Mul I'i on

Mul i ons for double doors shall be fabricated in the sane nmanner specified
for frames. [Fixed mullions shall be welded to the frane.] [Renovable
mul l'i ons shall be attached to the frame with nmechanical fasteners that are
accessible for mullion rermoval or, in lieu of the renovable mullion, an
astragal shall be provided at the seating face of the inactive door |eaf.]
Doors shall seat directly against the mullion, and the nullion or astraga
shal | be capable of transferring the door reactions to the frane.

.4.3 Thermal | nsul ati on

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Thernmal insulation is practical only for
hol | ow netal doors.

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

The interior cells between the unitized grid shall be conpletely filled
with thermal insulation material. The U value through the door (panel)
shal |l not exceed [1.36] [__ ] Wper square neter per degree K [0.24]
[ ] Btu per square foot per hour per degree F

4.4 Shop Fi ni shi ng

[ Shop primng of steel surfaces shall conformto Section 09 90 00 PAINTS
AND COATI NGS, except that surfaces that will be enbedded in concrete need
not be prined and holl ow nmetal doors shall be either dipped in prinmer after
wel ding is conpleted, or exposed surfaces shall be prinmed and interior
surfaces coated with an approved rust inhibitor]. [Galvanizing of doors
and franes shall conformto ASTM A 123/ A 123N or other approved net hods.
Surfaces that will be enbedded in concrete need not be gal vani zed and the
interior of hollow netal doors may be treated with an approved rust
inhibitor in lieu of galvanizing. Glvanizing of exposed portions of
concrete anchors, non stainless steel fasteners, and hardware other than
factory finished hardware shall conformto ASTM A 153/ A 153N or ot her
approved mnet hods. ]

.4.5 Cl ear ance
[ The cl earance between the seated steel surfaces of structural steel doors

and franes shall not exceed 1.6 mr 1/16 inch.] [The | ateral clearance
bet ween flush npunted structural steel doors and frames shall not exceed

[e] [ ] my [1/4]) [ ] inch at the head and janbs and the cl earance
bet ween the neeting edges of pairs of doors shall not exceed [13] [__ ]
(/2] [ ] inch.] [The lateral clearance between holl ow netal doors

and frames shall not exceed 3 nr 1/8 inch at the head and janbs and the

cl earance between the neeting edges of pairs of doors shall not exceed 6 m
1/4 inch.] The clearance between the door bottom and threshold shall not
exceed 19 mm 3/4 inch.
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2.5 BLAST DOOR ASSEMBLI ES

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: The assenbly paragraphs provided for
structural steel, reinforced concrete, and hol | ow
metal doors will be repeated and edited as many
times as required to specify all door assenblies.
The door designations will then be referenced in the
door schedule on the drawings. Itens shown on the
drawings will not be duplicated in the door assenbly
par agraphs. The door assenbly paragraphs are
pre-edited to show normal use and hardware
availability; e.g., thermal insulation, sound
rating, and nortise |locks are onmitted for structura
steel and reinforced concrete doors, Type 2 hinges
are nornally used for reinforced concrete doors and
thus are shown wi t hout brackets, etc.

EE R I R I I R I I R R I R R R R I R I R I R I R R R I R R R S R R I R

2.5.1 Door [ ]; Stee

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Coordi nate with paragraphs DESCRI PTI ON and
BLAST DOOR ASSEMBLI ES.

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

2.5.1.1 Type

Type shall be [structural steel] [double structural steel door with [fixed]
[or] [renpvable] mullion] [,] [galvanized] [,] [and] [fire-rated].

2.5.1.2 Over pressure

Overpressure shall be [ ] kPa psi [with a[_ ] mllisecond duration]
in the [seating] [unseating] direction [and [ ] kPa psi [with a[_ ]
mllisecond duration] in the unseating direction]. The [shock and gas

over pressure] [overpressure] waveform shall be as indicated

2.5.1.3 Fr agment

EE R I R R R R I R R I R R R R I R I I R R I R R R I I R S R R I R

NOTE: Coordi nate with paragraph Fragnent
Resi st ance, under paragraph DESCRI PTI ON

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

[ The fragnment shall be [ ] g ounces with a velocity of [ ] ms fps
and inmpact [nornmal to] [at an angle of [ ] degrees neasured fron] the
door face.] [Protection fromfragnents shall be provided by steel plate
not less than [___ ] mmr inches in thickness.]

2.5.1. 4 Rebound

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: Coordi nate with paragraph Rebound Resi st ance,
under paragraph DESCRI PTI ON

Rk Ik kR IR Rk ko o S S S S R R Rk R Rk kR R I I I R Ik b o b o

Rebound resi stance shall be [50] [100] [ ] percent.
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2.5.1.5 Def ormation Limts

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: For structural steel doors, the defornmation
limt criteria for accidental explosion applications
i s given bel ow

Suppor t
Prot. Cat. No. Rot ati on (Deg.) Ductility Ratio
1 2 10
2 12 20

A 2-degree support rotation and ductility ratio of 10 is reconmended when
post - bl ast opening is required. This deformation linit is recomended
for conventional weapon and inprovi sed weapon exterior door applications
in order to avoid entrapnent of personnel

EE R I R I I R I I R R I R R R R I R I R I R I R R R I R R R S R R I R

The ductility ratio shall not exceed [10 and the support rotation shall not
exceed 2 degrees] [20 and the support rotation shall not exceed 12 degrees].

2.5.1.6 Har dwar e

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Coordi nate with paragraph Hi nges, under
par agraph HARDWARE. A door pull is recomended.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Ful | surface hinges shall be Type [1] [2] [3]. [Miltiple] [Janb] | atching
points and [nultiple |l ever handles] [,] [or] [a single | ever handle] [,]
[or] [a wheel handle] [,] [or] [a spoke | ever handle] operated from|[the
seating face] [and] [opposite the seating face] with [manual]

[sel f-1atching] |atch engagenment and [either] sliding [or lever] latch
bolts shall be provided. The |atching nmechanismshall be [safety] [or]
[cover] plated. A [Type [I] [II] [III] straight steel bar door pull] [,]
[and] [padl ock] [shrouded padl ock] [,] [and] [hasp] [high security hasp]
[ shrouded hasp] [,] [and] [door stop] [,] [and] [surface door closer]
[overhead door holder] [,] [and] [gasket seals] [door silencer] [,] [and]
[optical device] shall be provided

2.5.1.7 Operating Forces

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Coordi nate with paragraph Bl ast Door
Qperation, under paragraph DESCRI PTI ON

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

[ Maxi mum operating forces shall be [135] [180] [ ] N[30] [40] [___ ]
| bf to set the door in notion and [90] [__ ] N[20] [ ] I'bf to sw ng
the door. Maximum force to engage and rel ease | atches shall be [90] [135]

[180] [__ ] N[20] [30] [40] [___ ] I'bf.] [Operating forces shal
conformto NFPA 101.]

2.5.1.8 Accessori es

A [renmovabl e threshold] [or] [ranp] [and] [self-rescue kit] shall be
provi ded.
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2.5.2 Door [ ]; Concrete

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Coordi nate with paragraph DESCRI PTI ON and
par agr aph BLAST DOOR ASSEMBLI ES.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

2.5.2.1 Type

Type shall be [reinforced concrete] [double reinforced concrete] door with
[fixed] [or] [renpvable] [mullion] [and] [with] [spall plate] [faceplates].

2.5.2.2 Over pressure

Overpressure shall be [__ ] kPa psi [with a[__ ] mllisecond duration]
in the [seating] [unseating] direction [and [ ] kPa psi with a [ ]
mllisecond duration in the unseating direction]. The [shock and gas
overpressure] [overpressure] waveform shall be as indicated

2.5.2.3 Fr agment

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Coordi nate with paragraph Fragnent
Resi st ance, under paragraph DESCRI PTI ON

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

[ The fragment shall be [ ] g ounces with a velocity of [__ ] ms fps
and inpact [normal to] [at an angle of [ ] degrees neasured fron] the
door face.] [The nom nal door thickness shall not be |less than [100] [200]
[ ] mr [4] [8] [ ] inches].

2.5.2.4 Rebound

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: Coordi nate with paragraph Rebound Resi stance,
under paragraph DESCRI PTI ON.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Rebound resi stance shall be [20] [100] [__ ] percent.

2.5.2.5 Deformation Limts

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: For reinforced concrete doors, the
deformation limt criteria for accidental explosion
applications is given bel ow

Suppor t
Door Type Prot. Cat. No. Rot ati on (Deg.)
One- way 1 1
acting 2 2
wi t hout
stirrups
One- way 1 2
acting 2 4
with
stirrups
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Suppor t

Door Type Prot. Cat. No. Rot ati on (Deg.)
Two- way 1 2
acting 2 8

A support rotation of not nore than 2 degrees is
recomended when post-blast opening is required.
This deformation limt is reconmended for

conventi onal weapon and inprovised weapon exterior
door applications in order to avoid entrapnent of
per sonnel

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

[ The door support rotation shall not exceed [1 degree] [2 degrees] for
one-way acting doors without stirrups, [2] [4] degrees for one-way acting
doors with stirrups, and [2] [8] degrees for two-way acting doors.] [The
support rotation shall not exceed 2 degrees except that the support
rotation for one-way acting doors w thout stirrups shall not exceed 1
degree. ]

.5.2.6 Har dwar e

Hi nges shall be Type 2. [Miltiple] [Janb] latching points and nultiple

| ever handl es operated from[the seating face] [and] [opposite the seating
face] with manual |atch engagenment and | ever latch bolts shall be
provided. Type [I] [II] [III] straight steel bar door pull [,] [and]

[ padl ock] [shrouded padlock] [,] [and] [hasp] [high security hasp]

[ shrouded hasp] [,] [and] [door stop] [,] gasket seals [, and optica

devi ce] shall be provided

.5.2.7 Operating Forces

EE R R R I R I R R R R I R I R I R I R R R I R I R R S R R R I R

NOTE: Coordi nate with paragraph Bl ast Door
Operation, under paragraph DESCRI PTI ON

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

Maxi mum operating forces shall be [180] [ ] N[40] [__ ] I'bf to set
the door in notion and [90] [__ ] N[20] [___ ] I'bf to swing the door
Maxi mum force to engage and rel ease | atches shall be [135] [__ ] N [30]
[ ] 1bf.

.5.2.8 Accessori es

A [renovabl e threshold] [ranp] [and] [self-rescue kit] shall be provided

5.3 Door [ ]; Meta

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

NOTE: Coordi nate with paragraph DESCRI PTI ON and
wi t h paragraph BLAST DOOR ASSEMBLI ES.

The STC val ue bracketed is close to the highest
obt ai nabl e for bl ast doors.

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x
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2.5.3.1 Type

Type shall be [hollow netal] [double hollow nmetal door with a [fixed] [or]
[removable] mullion] [,] [galvanized] [;] [and] [thermal insulation]
[sound-rated to STC [40] [__ 11 [, and] [fire-rated].

2.5.3.2 Over pressure

Overpressure shall be [__ ] kPa psi in the [seating] [unseating]
direction [and [ ] kPa psi in the unseating direction].

2.5.3.3 Rebound

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Coordi nate with subparagraph Rebound
Resi st ance, under paragraph DESCRI PTI ON

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

Rebound resi stance shall be [50] [100] [ ] percent.

2.5.3.4 Har dwar e

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

NOTE: Coordi nate wi th subparagraph Hi nges, under
par agr aph HARDWARE.

Del ete the | atch sentence when a nortise |ock and
|atch set or exit device is specified.

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

[Full surface] [Mortise] hinges shall be Type [1] [2] [3]. [[Miltiple]
[Janmb] latch points and [rmultiple | ever handles] [or] [a single |ever
handl e] operated fromthe [seating face] [and] [opposite the seating face]
with [manual] [self-latching] |atch engagenent and [either] sliding [or

| ever] latch bolts shall be provided.] [Exit device with [rmultiple latch
points] [janb latch points] [and with function [ 11 shall be provided.]
[Mortise lock and latch set [with function [__
[ padl ock] [and] [hasp] [,] [and] [door stop] [,] [and] [surface door
closer] [overhead door holder] [,] [and] [gasket seals] [door silencer] [,]
[and] [optical device] shall be provided.]

2.5.3.5 Operating Forces

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Delete the latch operating force sentence
when a nortise lock and latch set or exit device is
speci fi ed.

Coordi nate with paragraph Bl ast Door Operation,
under paragraph DESCRI PTI ON

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

[ Maxi mum operating forces shall be [90] [__ ] N[20] [___ ] I'bf to set
the door in notion and [70] [__ ] N[15] [ ] I'bf to swing the door.]
[Operating forces shall conformto NFPA 101.] Maxi mum force shall be [90]
[ ] N[20] [ ] I'bf to engage and rel ease | at ches.
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2.5.3.6 Accessori es

2.

A [renmovabl e threshold] [or] [ranp] shall be provided

.6 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

.6.1 Prototype Static Test

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Retain this paragraph when overpressure is
speci fied w thout duration

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Static tests on prototype door assenblies shall denponstrate that the door
will resist the blast overpressure. Static tests will be accepted only if
the door and frane proposed are manufactured using the same material s,

di mensi ons, and tol erances as those in the prototype static test and the
static overpressure used in the test is at least two tinmes the bl ast
overpressure. Static test reports shall be supplenented with cal cul ati ons
that denonstrate rebound resistance when rebound is not tested.

.6.2 Prot ot ype Bl ast Test

Bl ast tests on the prototype door assenbly shall denonstrate 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,

di mensi ons, and tol erances as those in the prototype blast tests. The rise
time of the test waveformshall be zero or subject to approval. [For an
overpressure with infinite duration, the overpressure used in the test

shall be not less than that specified or indicated for a duration equal to
at least five times the natural period of the door and the test report

shal | be supplemented with cal cul ati ons that denonstrate the specified or

i ndi cated rebound resistance.] [For overpressure with finite duration, the
overpressure waveformused in the test shall exceed the overpressure
waveformin both peak overpressure and inpul se and the bl ast test report
shal | be supplenmented with cal culations that denonstrate the specified or

i ndi cated rebound resistance when the positive phase waveform duration in
the test exceeds the positive phase duration specified or indicated.]

.6.3 Shop Operating Test

Prior to shipnent, each door assenbly shall be fully erected in a
supporting structure and tested for proper operation. Such testing shal

i ncl ude opening, closing, and operating all noving parts to ensure snooth
operation and proper clearance, fit, and seating. The operating forces and
opening and closing tines shall be determ ned. The Contracting Oficer
shall be notified at least [7] [ ] cal endar days prior to the start of

testing and [all doors] [door [___ 1 [,] [ 1 [,] [and] [____ 11 shal
be tested in the presence of the Contracting Oficer. A test report shal
be prepared and [three] [__ ] copies furnished within [7] [__ |

cal endar days after testing.

6.4 Air Leakage Test

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Retain and edit this paragraph when door
seals or thermal insulation are specified.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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Each door assenbly for which [door seals] [or] [thernmal insulation] [are]
[is] specified shall be factory tested for air |eakage rate in accordance
with ASTM E 283. The rate of air |eakage per unit | ength of crack shal

not exceed [0.90] [ ] L/s [0.20] [___ ] cfmr using a pressure
difference of [76.7] [__ ] Pa[1.57] [___ ] psf. Prototype tests can be
substituted for door assenbly tests when the prototype door, frane, and
hardware tested are equivalent to that provided or when otherw se approved.

2.6.5 Sound Rating Test

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Retain this paragraph when sound-rated hol | ow
nmetal doors are specified.

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

The sound transm ssion class (STC) rating shall be determ ned in accordance
with ASTM E 90.

2.6.6 Fire Rating Test and | nspection

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

NOTE: Retain this paragraph when fire rating is
required. The door schedule on the drawi ngs will

i ndicate where fire-rated doors are to be used and
their rating requirenents.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

Fire-rated door assenblies shall bear the listing identification | abel of
the UL, or other nationally recognized testing |laboratory qualified to
performtests of fire door assenblies in accordance w th NFPA 252 and
having a listing for the tested assenblies. Doors exceeding the size for
which listing | abel service is offered shall be inspected in accordance
wi th NFPA 80, NFPA 80A, and NFPA 101.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Doors and franes shall be installed in accordance with the manufacturer's
witten instructions. [Concrete shall be placed in reinforced concrete
doors using the door manufacturer's standard forns.] [Pressed steel franes
for hollow netal doors shall be fully grouted.] Exposed surfaces shall be
finish painted in accordance with Section 09 90 00 PAI NTS AND COATI NGS

Gal vani zed surfaces damaged prior to final acceptance shall be repaired in
accordance with ASTM A 780 to the same thickness as the origina

gal vani zi ng.

3.2 TESTS

After installation is conpleted, each door shall be field tested for
operation, clearance, fit, and seating by operating the door and hardware
through at | east 10 operating cycles. Door and hardware operation shall be
tested using the forces specified. Personnel and equi pnent required to
performfield testing shall be provided by the Contractor. Unless waived,
all field tests shall be perfornmed in the presence of the Contracting
Oficer. After testing is conmpleted, test reports shall be prepared and
[three] [ ] copi es furni shed.
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3.

3 MANUFACTURER S FI ELD SERVI CE

Installation and testing of door assenblies shall be under the supervision
of the door manufacturer's erection engineer. Upon conpletion of the work
and at a tine designated by the Contracting Oficer, the services of one
engi neer and ot her technical personnel as required shall be provided for a
period of not less than [4] [__ ] hours to instruct Governnent personne
in the operation and mai ntenance of the blast doors and all other itens
furni shed under this specification section. The instructions shall also

i nclude use of the operation and mai ntenance nmanual. The instructions
shal | include videotapes. An instruction outline and procedure shall be
submitted and approved prior to scheduling the instruction. One copy of
all instruction material shall be provided at the time of instruction

-- End of Section --
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