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SECTI ON 08 39 53

BLAST RESI STANT DOORS ( EARTH COVERED MAGAZI NES)
02/19, CHG 1: 05/20
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NOTE: This guide specification covers the

requi renents for blast resistant doors used in the
construction or retrofit of earth covered nmgazi nes.
It is highly reconmended that installations and
desi gners consult Departnment of Defense Expl osives
Saf ety Board Techni cal Paper 15 to determine if any
ECM desi gns approved for new construction will fit
the needs of the users. |If a design is selected
from Techni cal Paper 15 that is approved for new
construction and the design of the door, door frane
and its reinforced concrete structural elements

whi ch support the door under blast |oading are
unchanged from the approved design draw ngs, the
speci fication should be used, but no additiona

bl ast design effort is needed. |f a design is used
that is not included in the list in Technical Paper
15 approved for new construction, or if a blast door
is selected froman approved Techni cal Paper 15
design but the door frame or supporting reinforced
concrete headwal | deviates fromthis design, then
this specification should be used.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: The follow ng information nmust be shown on
t he project draw ngs:

1. The extent and | ocation of structural steel

2. Designations of steel nenbers;

3. Yield strength of steel used in design

4. Locations where gal vani zed steel will be used;
5. Types of connections (wel ded and bolted);

6. Locations where high-strength bolts and slip
critical connections are required and the | oads and
stresses required if design is provided by
Contractor.

7. Structural Designation of the ECMto be
constructed (7 bar, 3 bar, or Undefined), as defined
in DoD 6055.09-M

8. Standard design from DDESB Techni cal Paper 15
bei ng used, if applicable.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

SECTION 08 39 53 Page 4



AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN CONCRETE | NSTI TUTE ( ACl)

ACl 301 (2020) Specifications for Structural
Concrete
ACl 318 (2019; R 2022) Building Code Requirenents

for Structural Concrete (ACI 318-19) and
Commentary (ACI 318R-19)

ACl 318M (2019; Errata 2022) Buil ding Code
Requi renents for Structural Concrete &
Coment ary

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 303 (2016) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

Al SC 325 (2017) Steel Construction Manual

Al SC 360 (2016) Specification for Structural Steel
Bui | di ngs

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A2. 4 (2012) Standard Synbols for Welding,
Brazi ng and Nondestructive Exami nation

AWS A5. 4/ A5. 4M (2012; R 2022) Specification for Stainless
Steel Electrodes for Shielded Metal Arc
Wl di ng

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

AWS D1. 3/ D1. 3M (2018) Structural Wl ding Code - Sheet
St eel

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e
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ASTM A242/ A242M

ASTM A307

ASTM A325

ASTM A490

ASTM A500/ A500M

ASTM A501/ A501M

ASTM A514/ A514M

ASTM A529/ A529M

ASTM A534

ASTM A563

ASTM A572/ A572M

ASTM A588/ A588M

ASTM A615/ A615M

ASTM A618/ A618M

ASTM A706/ A706M

(2024) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2014a) Standard Specification for
Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi M nimum Tensile Strength

(2023) Standard Specification for

Col d- Formed Wl ded and Seam ess Carbon
Steel Structural Tubing in Rounds and
Shapes

(2021) Standard Specification for
Hot - For ned Wl ded and Seaml ess Carbon
Steel Structural Tubing

(2022) Standard Specification for
Hi gh-Yi el d- Strength, Quenched and Tenpered
Alloy Steel Plate, Suitable for Wl ding

(2019) Standard Specification for
Hi gh- Strength Carbon- Manganese Steel of
Structural Quality

(2017; R 2022) Standard Specification for
Carburizing Steels for Anti-Friction
Beari ngs

(2021; E 2022a) Standard Specification for
Carbon and Alloy Steel Nuts

(2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unmbi um Vanadi um
Structural Steel

(2019) Standard Specification for

Hi gh-Strength Low All oy Structural Steel,
up to 50 ksi [345 MPa] M nimum Yield
Point, with Atnospheric Corrosion

Resi st ance

(2022) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

(2021) Standard Specification for
Hot - For ned Wl ded and Seani ess
Hi gh-Strength Low Al l oy Structural Tubing

(2022a) Standard Specification for
Low Al'l oy Steel Defornmed and Plain Bars
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for Concrete Reinforcenent

ASTM A780/ A780M (2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

ASTM A992/ A992M (2022) Standard Specification for
Structural Steel Shapes

ASTM F436 (2011) Hardened Steel Washers

ASTM F844 (2019) Standard Specification for Washers,
Steel, Plain (Flat), Unhardened for
General Use

DEPARTMENT OF DEFENSE EXPLOSI VES SAFETY BOARD ( DDESB)

DDESB Techni cal Paper 15 (2010) Approved Protective Construction
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 101 (2021; TIA 21-1) Life Safety Code
U.S. DEPARTMENT OF DEFENSE ( DOD)

DOD 5100. 76- M (2012; Change 1-2018; Change 2-2020)
Physi cal Security of Sensitive
Conventional Arms, Anmunition, and
Expl osi ves

DOD 6055. 09- M (2010; Change 1-2012) DoD Ammunition and
Expl osi ves Safety Standards: GCeneral
Expl osi ves Safety Information and
Requi enment s

M L- DTL- 29181 (2014; Rev C; Notice 3) Hasp, High
Security, Shrouded for Hi gh and Medi um
Security Padl ock

M L- DTL- 43607 (2015; Rev J; Notice 1) Padl ock, Key
Operated, H gh Security, Shrouded Shackle

UFC 3-340-02 (2008; with Change 2, 2014) Structures to
Resi st the Effects of Accidental Expl osions

2 SYSTEM DESCRI PTI ON

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

NOTE: This specification applies solely to the main
exterior doors of ECMs with the design intent of
protecting AE stored therein from bl ast

over pressures produced by an accidental detonation
in an adjacent AE storage nagazine sited in
accordance with DOD 6055.09-M

Unl i ke nost other doors, a blast door nust be
designed in accordance with the provisions of UFC
3-340-02 and shoul d be provi ded by one manuf act urer
as a conplete assenbly including the door, frane,
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hardwar e, and accessories. This nust be done
because itens such as the door, franme, |atches, and
hi nges are of special manufacture and are

i nt erdependent parts of blast resistance. To
facilitate the specification of individual door
assenblies, the door type, blast effects, blast
rating, deformation limts, operating forces,

har dwar e, and accessories for each door are brought
t oget her under a products specification in Part 2
where assenbly specification paragraphs for the
various door types are provided. Before selecting a
bl ast door's materials, a designer should verify the
availability of these structural steels in the
anticipated plate thicknesses and shapes. In

addi tion, the design draw ngs should clearly

di sal | ow the substitution of other materials. The
designer will beconme famliar with UFC 3-340-02 and
wi th these assenbly paragraphs prior to
specification editing.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de a bl ast resistant door which fits a door description as foll ows:
[Structural steel doors must be [flush nounted in franmes] [or] [surface
nounted] [as indicated].] [Doors nust be the manual ly operated, [side

hi nged, swinging type] [or] [horizontal sliding type]]. Each door
assenbly nust include the door, frane, anchors, hardware, and accessories
and nust be provided by a single manufacturer. Franes and anchors nust be
capabl e of transferring blast reactions to the adjacent supporting
structure. Resistance to blast nust be denobnstrated either by design
calcul ations or tests on prototype door assenblies.

Submit data on standard bl ast doors consisting of catal og cuts, brochures,
circul ars, specifications, calculations, and product data that show

conpl ete di mensi ons and conpl etely descri be overpressure ratings, rebound
ratings, doors, franmes, anchors, hardware, and accessories. Submt

manuf acturers' instructions for installation and field testing. Submt

i nfornmation, for door description, bound in nmanual form consisting of
manuf acturer's safety precautions, preventative mai ntenance and schedul es,
t roubl eshooti ng procedures, special tools, parts |list, and spare parts
data. All material nust be cross referenced to the door designations
shown on the draw ngs.

2.1 Desi gn Requi renents

The design nust be in accordance with the expl osives safety requirenents
of DOD 6055.09-V and the protective construction requirenents of
UFC 3-340-02.

.2.1.1 Static Material Strength

otain the static values for mninumyield strength (or yield point) and
(ultimate) tensile strength for steel fromthe applicable materi al
specification. For tensile strength specified in terns of a tensile
strength range, the | owest tensile strength specified nmust be selected for
design. Structural steel having a mninmnumstatic yield strength (or yield
point) of 50 ksi or less [and Grade 60 reinforcing bars] nust be desi gned
using an average yield strength conputed as 1.1 tinmes the mninumstatic
yield strength or yield point. |If the mnimumstatic yield strength for
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structural steel exceeds 50 ksi, the expected yield strength used for
desi gn nust be equal to the minimmspecified static yield strength or
yi el d point wthout increase. [The in-place conpressive strength of
concrete used for design nust be the specified conpressive strength.]

.2.1.2 Dynamic Material Strength

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

.2.1.3 Structural Menber Design

[btain structural steel section properties for rolled shapes from Al SC 325,
or steel manufacturers' catalogs. ][Nomi nal reinforcing bar designations,
wei ghts, and di mensi ons nust be obtained fromAC 318N, ACH 318, or the

rei nforcing bar specification. ]Design structural nmenbers [,to include

rei nforced concrete nenmbers] in accordance with UFC 3-340-02 and satisfy

all applicable response limts.

2.2 Bl ast Effects

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

NOTE: Bl ast |oads required to be resisted by ECM
doors are specified in DoDM 6055.09-M V2. E5. 5. 2. 4,

i ncl udi ng overpressure and inpul se | oads. There are
three structural designations for ECMs: 7-bar
3-bar, and Undefined. Required m ni mum separation
di stances between ECMs vary with the ECM s
structural designation. The structural designation
of the ECMis based, in part, upon the capabilities
of its door to withstand the | oads prescribed in
this section. Al ECM doors should, at a m ni num
satisfy Protection Category 3 response limts for a
shelter, as defined by UFC 3-340-02. 1In addition
the inward deflection of the door under bl ast

| oading may not result in its disengagenent fromits
supports and passage between supports into an ECM
Speci fying ti me dependent overpressure is required
for ECM doors; this will reflect the applicable

bl ast | oad defined in DOD 6055. 09- M

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

.2.2.1 Over pressure

Overpressure to be resisted nust be [ ] psi [with a | ]
mllisecond duration] in the seating direction. The spatial distribution
of overpressure nmust be uni formunl ess otherw se specified or indicated.

[ For overpressure specified or indicated with duration only, the waveform
must be a triangle with a zero rise tine.] [Special waveforns are

i ndi cat ed. ]

.2.2.2 Overpressure Direction

For overpressure identified as seating and for overpressure directions not
ot herwi se specified or indicated, the positive phase overpressure nmust be
in the direction that causes the door to seat toward the frane.
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.2.2.3 Fragment Resi stance

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: ECMs are typically constructed in distinct AE
storage areas and are oriented so that all headwal | s
in an area face in the same direction. For other
orientations, DOD 6055.09-Mtypically increases the
requi red separation distance between nmagazi nes to
mtigate debris hazards. As a result, primry
fragnment resistance is not a typical explosives
safety design requirement for ECM doors. However,
when speci al circunstances or physical security
requi renents necessitate such protection, design
paranmeters will be determined in accordance with UFC
3-340-01, DDESB Techni cal Paper 16, or DOD

5100. 76-M as applicable. Exposing blast doors to
primary fragments is not recommended because of the
resulting severe danmge to hardware, because nolten
fragments can weld the door to the frame preventing
post - bl ast opening, and because it is difficult to
prevent perforation at the door edges. Also, while
| atches and | atch nechani sns can be protected, it is
usual ly not practical to protect the hinges.
Wor st -case fragnment perforation of the door can be
prevented for structural steel and reinforced
concrete doors by specifying fragnent
characteristics or a mininumplate or concrete

t hi ckness on the design draw ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Per the physical security requirenents of DOD 5100.76-V, the door mnust be
designed for fragnent and ballistic resistance. Accordingly, both the door
and the door and frane interface nust be designed to prevent fragment or
ballistic perforation in accordance with DOD 5100. 76- N

.2.3 Rebound

The expl osives safety requirenments of DOD 6055.09- are based on a single
expl osi ves detonation in an adjacent ECM of its sited net expl osives
weight limt. DOD 6055.09-N does not require protection frommultiple

det onati ons or address physical security requirements that may apply after
an accidental detonation. Accordingly, rebound resistance is not
specifically required by DOD 6055.09-V. However, per DOD 5100.76-N
rebound resistance nmay be a physical security requirenent and nust be

addr essed accordi ngly.

2.4 Bl ast Door Qperation

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

NOTE: NOTE: Specify swing forces of 135 and 90 N
30 and 20 pounds for structural steel doors, and 180
and 90 N 40 and 20 pounds for heavy structural stee
doors. Use the |ower values for structural doors
when rol ling bearing hinges are specified.

For latch engagenment and rel ease, specify 90 to 135 N
20 to 30 pounds for structural steel doors without
gasket seals. Specifying 135 to 180 N 30 to 40
pounds for structural steel doors with gasket seals
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is recormended to accommpdate the extra force
required to conpress the gasket during |atching.
For means of egress, specify NFPA 101 operating
forces. In this case, Type | (rolling bearing)
hi nges are recomended.

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

Measure the force required to set the door in notion fromthe 90-degree
open position, and nmeasure the force required to engage and rel ease the
| atches at the latch handle with the door in the normal closed position.

Maxi mum operating forces nust be [30] [40] [100] [ ] I'bf to set the
door in notion and[20] [50] [ ] I'bf to [swing] [slide] the door.
Maxi mum force to engage and rel ease | atches nust be [20] [30] | ]

I bf . [Operating forces must conformto NFPA 101.]

3 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project..

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
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will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Bl ast Resistant Door; CG[, [__ 11
Trolley Track; ¢, [ 11
Trol leys; C[, [

Submit tenplates, erection and installation drawi ngs indicating
t hi ckness, type, grade, class of netal, and dinmensions. Show
construction details, reinforcement, anchorage, and installation
with relation to the building construction.

SD- 03 Product Data
Trolleys; C[, [

SD- 05 Design Data
Manual Operator; C[, [ 11

Submit cal cul ati ons showi ng that nanual operator has achi eved by
nmechani cal advantage, a required dowward force to open the doors
of not nore than 18 pounds.

SD-10 Operation and Mai ntenance Data
Bl ast Resistant Door; C[, [

4 QUALI TY ASSURANCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: UFC 3-340-02 prohibits the wel ding of
rei nforcing bars.

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

Wl ders, wel ding operators, and weld inspectors must be qualified in
accordance with AW D1.1/D1. 1N [except that] [wel ders performng arc
wel di ng of steel sheet and strip nust be qualified in accordance with
AWS D1. 3/ D1. 3MV] .

.5 DELI VERY, STORAGE, AND PROTECTI ON

Protection fromcorrosion, deformation, and other types of damage. Store
itenms in an enclosed area free fromcontact with soil and weather, dust,
and contam nants. Renove and replace damaged itens with new itens.

.6 WARRANTY

Furni sh manufacturer's witten warranty covering the bl ast door assenbly
for 2 years after acceptance by the Government. Warranty nust provide for
repair and replacenent of the blast door assenbly and individual hardware
and accessory itens in the event of nalfunction due to defects in design
mat eri al s, and workmanshi p except that the warranty need not cover

fini shes provided by others.
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PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS

Only structural steel materials, for which tension properties have been
obt ai ned, 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, fromthe naterials specified.

Submit structural analysis and design cal cul ati ons denmonstrating

resi stance to bl ast when bl ast resistance is not denonstrated by prototype
tests. Design calculations nust denbnstrate adequacy under the bl ast

ef fects specified or indicated. Include in the design calculations a
sketch of the overpressure waveform dinensioned sketches of bl ast
resisting el enments such as door menbers, frane nenbers, |atches, and

hi nges; section properties for blast resisting nmenbers including built-up
sections; the standard under which steel is produced; static and dynam c
material strength properties; the resistance, stiffness, nass, elastic
natural period, and elastic deflection for flexural nenbers; and the peak
defl ection, peak support rotation, and tine to peak deflection for door
menbers in flexure. Design calculations nmust cover initial response and
all secondary itens such as shear, welds, |ocal buckling, web crippling,
hi nges, and | at ches.

1.1 Structural Steel

Structural steel bars, plates, and shapes nmust conformto ASTM A36/ A36N
ASTM A242/ A242N, ASTM A529/ A529V, ASTM A572/ A572l, ASTM A588/ A588lv, or
ASTM A992/ A992lv.  Quenched and tenpered steel plate nmust conformto
ASTM A514/ A514MN.

Submit steel mll reports covering the nunber, chenical conposition, and
tension properties for structural quality steels. Wen blast resistance
is denpnstrated by calculations, a certificate stating that the door
assenbly provi ded was manufactured using the same materials, dinmensions,
and tol erances shown in the calculations. Wen blast resistance is
denonstrated by prototype testing, a certificate stating that door and
frame provi ded was nmanufactured using the sane materials, dinmensions, and
tol erances as the tested prototype and listing the hardware and framne
anchors required to achieve blast resistance. Each certificate nust be
signed by an official authorized to certify in behalf of the nmanufacturer
and nust identify the door assenbly and date of shipnment or delivery to
which the certificate applies.

1.2 Structural Tubi ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain this paragraph when structural stee
doors are specified.

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

Structural tubing must conformto ASTM A500/ A500l, ASTM A501/ A501WV, or
ASTM A618/ A618M.

1.3 Concrete and Concrete Rei nforcenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain this paragraph when doors infilled
with concrete are specified.
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Concrete is specified in Section 03 30 00 CAST-1N PLACE CONCRETE.

Concrete reinforcenent must conformto ASTM A615/ A615N or ASTM A706/ A7061,
G ade 60.

2.1. 4 Bolts, Nuts, and Washers

2.1.4.1 Bol ts

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Do not gal vanize ASTM A490N ASTM A490
bolts. Wen gal vani zi ng ASTM A325 bolts limt
hardness of bolts to Rockwell C 32.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

a. Anchor Bolts: ASTM A307, G ade A
b. High Strength Bolts: ASTM A325, Type 1 or 2.
c. Hgh Strength Bolts: ASTM A490

2.1.4.2 Nut s

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

2.1.4.3 Washer s

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

2.1.5 Wel di ng El ectrodes and Rods
AWS D1.1/D1. 1.
2.2 HARDWARE

2.2.1 Trol | eys

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain this paragraph when sliding-type doors
are specified.

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

Must consi st of cast steel or forged steel conponents and be designed to
operate fromthe track beam section furni shed under this contract.

Trol l ey wheels nmust be made fromhigh alloy forged steel. The wheel tread
nmust be accurately machined to assure concentricity of axle and tread and
hardened to 425-480 Brinell. \Wheel treads nmust be unpainted. Weel axles
nmust be precision nachined fromhigh alloy, heat treated steel. M nimm
Rat ed Load Capacity of the trolley nust be 3,000 | bs, but not |ess than
the | oad required for door operation.
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2

2.

2.

.2.1.1 Manual Oper at or

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
Provi de nechani cal advantage by neans of roller chain and sprocket drive
and/ or gearing. The downward force required to operate the door nust not
exceed 18 pounds.

.2.1.2 Trol l ey Track

Provi de as indicated on draw ngs.

2.2 Hi nges

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Retain this paragraph when structural stee
swi ngi ng-type doors are specified.

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

Hi nge Type 1 is intended for cases where high usage
with snooth operation is the nmain requirenent and is
general |y 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 rollling thrust
bearings and is recomended for facilities designed
to resist the effects of conventional weapons.

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

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

2.2.1 CGeneral Requirenents

Hi nges nust be specially manufactured to support the door and to resist

bl ast i nduced | oading. [The nunber and placenment of hinges nmust be as
shown on the structural drawi ngs.] [The nunber of hinges nust be

determ ned by the blast door manufacturer.] Welds used in hinges nmust be
continuous. Attach hinges to the door and frane using mechanica
fasteners, except that full surface hinges for doors with | ocks nmust be
attached to the door and franme by wel ding or approved tanper-resistant
nmechani cal fasteners and hinges for doors with | ocks nmust have approved
nonrenpbvabl e pins. Load ratings and fatigue life for ball and roller
beari ngs must be determined in accordance with ABVA 9 and ABVA 1111 as
appl i cabl e and, unl ess otherw se approved, the bearing steel nust conform
ASTM A534. Hinges nust be capabl e of operating for the m ni mum nunber of
cycles specified without failure or excessive wear under the door service
| oads where one cycle consists of sw nging the door back and forth between
the normal cl osed 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 swing smoothly due to hinge failure or wear, and where door
service | oads consist of the door weight plus any |oads produced by
hardware. Rolling bearings nust be factory grease |ubricated and either
seal ed or provided with easily accessible lubrication fittings.
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2.2.2.2 Hi nge Description

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Mdst hinges on DDESB-approved ECM doors in
Techni cal Paper 15 are Type 2. Oher hinge types
have been included to all ow for new designs to be
utilized, but any new door design (including use of
di fferent conponents such as hinges) will need to be
approved by DDESB to ensure that the ECM still
qualifies for its intended bl ast rating.

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

[ H nge Type 1 nust be capable of smpooth operation for a mni mum of 250, 000
cycles. This type of hinge nust be provided with structural quality stee
[pins and | eafs and either rolling bearings in both the thrust and radia
directions or hardened steel washer (disc) thrust bearings and rolling
radi al bearings].] [H nge Type 2 nust be snooth operating and nust be
provided with structural quality steel pins and |l eafs, steel base washer
(disc) thrust bearings, and netallic journal radial bearings or other
approved non rolling type bearings.] [H nge Type 3 nmust be provided with
nmetallic bearings.] Al hinges nmust conformto approved design draw ngs.

2.2.3 Locki ng System
2.2.3.1 Lat chi ng Points

The nunber and pl acenment of |atching points nmust be [as shown on the
structural drawi ngs] [determ ned by the door manufacturer].

[For nultiple latching points, l|atching points can be provided at the
head, sill, and janbs.] [For janb latching points, |atching points nust
be provided at the janbs only.]

2.2.3.2 Locki ng System Operation

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Locki ng systens must be capabl e of operating for the sane nunber of cycles
specified for the door hinges where one |atch operating cycle consists of
engagi ng and rel easi ng using the handle. Latches nust remain engaged
until manual ly rel eased and nust not rel ease under blast |oads. [Mnually
operated | atches nust remain in the released position until manually
engaged.] [Self-latching |atches nmust provide self-activating engagenent
when the door is swng to the normal closed position.] Handles mnust

rel ease | atches under a cl ockw se notion.

2.2.3.3 Lat chi ng Mechani sm

[ Lat chi ng nechani sns and | atches for structural steel doors nust be
nounted on the seating face of the door.] [Unless otherw se approved,

| atch handl e axles (spindles) for [structural steel doors] must extend

t hrough the blast |load carrying portion of the door and nust be provided
with suitable nmetallic journal bearings.] Latch handle axles nust be
manuf act ured of hardened steel or stainless steel, and axles requiring

[ ubrication nmust be provided with easily accessible lubrication fittings.
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2.2.3.4 Saf ety Cover

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Safety covers apply to structural steel doors.

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

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

2.2.3.5 Cover Plate

Cover plates for structural steel doors nmust be manufactured of m ni nmum
1/4 inch thick plate and nust enclose the entire | atching nmechani sm

2.2.3.6 Lat ches

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

NOTE: Retain lever type latches for doors infilled
with concrete.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Latches (latch bolts) rmust be manufactured of structural steel and the
latch bolt throw nust not be less than 3/4 inch. Latch bolts nust 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 frane as specified or indicated] [except that |atches for
doors with [nortise lock and latch sets] [and] [exit devices] nust be the

sliding type]. Manually operated |atches nust draw the door toward the
frame during |atching.

Submit shop and field operating test reports that include values for
opening and closing forces and tines, forces required to operate | atches,
and a description of all operating tests performned.

2.2.3.7 Handl e

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

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

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

[ Handl es for doors with nortise |lock and | atch sets nust be manufactured
of [steel castings] [or] [stainless steel].] Latch handles rmust be firmy
fastened to axles. Lever handles must be perpendicular to the door edge
when | atches are engaged. [Single |Iever handles nust be |ocated at the
stile opposite the hinges.] [[Weel] [and spoke | ever] [Spoke |ever]
handl es nust be | ocated approxi mately hal fway between the stiles.]

2.2. 4 Keyi ng

[ Keyi ng must conformto Section 08 71 00 DOOR HARDWARE.] [ Change keys for
| ocks nmust be stanped with change nunber and the inscription "U. S
Property - Do Not Duplicate.” Unless otherw se specified, two change keys
nmust be provided for each lock.] [Locks nust be furnished with the

manuf acturer's standard constructi on key system ]

SECTION 08 39 53 Page 17



2.2.5 Straight Steel Bar Door Pul

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This door pull is intended for structura
steel and structural steel doors infilled with
concrete. Type IIl normally applies.

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

Straight steel bar door pulls nust be manufactured of round steel bar

The type furnished nust 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
I1: 5/8 inch dianmeter, 12 inch grip and 4 inch projection with 15/16 inch
i nside bend radiuses] [; and] [Type Ill: 5/8 inch dianmeter, 8 inch grip
and 4 inch projection with 15/16 inch inside bend radiuses]. Gip and
projection di nensions are neasured fromthe bar centerline. The pull nust
be attached to the door by fillet weld all around.

2.2.6 Shr ouded Padl ock

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

NOTE: Storage structures nmust be secured with

ei ther high-security padl ocks and hasps or Interna
Locki ng Devices (ILDs) as necessary to ensure
protection is afforded according to | evel of

threat. The use of the |ILD should be considered for
installation and use in new construction and ngj or
renovati ons of nmgazines storing SRC 1 and SRC |1
A&E as necessary to ensure protection is afforded
according to the level of threat and SRC category.
Contact the DoD Lock Program Techni cal Support
Hotline at (800) 290-7606, DSN (312) 551-1212 or via
the Internet at https://portal.navfac. m|/go/l ocks

for nore information
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Hi gh security padl ocks with shrouded shackl es must conformto M L-DTL-43607.

2.2.7 Hi gh Security Hasp

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Storage structures nmust be secured with

ei ther high-security padl ocks and hasps or Interna
Locki ng Devices (ILDs) as necessary to ensure
protection is afforded according to | evel of

threat. The use of the ILD should be considered for
installation and use in new construction and mgj or
renovati ons of nmgazines storing SRC 1 and SRC I
A&E as necessary to ensure protection is afforded
according to the level of threat and SRC category.
Contact the DoD Lock Program Techni cal Support
Hotline at (800) 290-7606, DSN (312) 551-1212 or via
the Internet at https://portal.navfac.m|/go/l ocks
for nore information.

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

Hi gh security hasps nust be [shrouded] [unshrouded] and nust conformto
M L- DTL-29181.
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2.2.8 I nternal Locking Device

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Storage structures nmust be secured with

ei ther high-security padl ocks and hasps or Interna
Locki ng Devices (ILDs) as necessary to ensure
protection is afforded according to | evel of

threat. The use of the |ILD should be considered for
installation and use in new construction and mgj or
renovati ons of nmgazines storing SRC 1 and SRC 11
A&E as necessary to ensure protection is afforded
according to the level of threat and SRC category.
Contact the DoD Lock Program Techni cal Support
Hotline at (800) 290-7606, DSN (312) 551-1212 or via
the Internet at https://portal.navfac.m|/go/l ocks

for nmore information.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

For | ocking mechani smrequirenments, refer to DOD 5100. 76-N. | nternal
Locki ng Devi ces nmust be provided by a conpetent manufacturer. Unique keys
nmust be provided with each ILD. [ILD nmust be integrated with el ectronic
nmoni toring and access control systenms.] | ]

2.2.9 Door Stop

Door stops nust be designed to resist the inmpact of the door. The stop
must not scratch or scar the door finish when the door is opened agai nst
t he stop.

2.2.10 Over head Door Hol der

Over head door hol der nmust be surface mounted. The hol der nust have a
spring or other device to cushion the door action and must linmt the door
swing at [85] [110] degrees. [The holder must have a built-in, hol d-open
capability at the swing limt specified.]

2.2.11 Gasket Sea

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Gasket seals are reconmended for doors
infilled with concrete. Gasket seals installed in
manual |y operated doors are not reconmended for
reliable prevention of blast |eakage. Seals are
typically used to inprove the weather seal and to

provi de a door silencer
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Seal ed doors nust have the full door perineter and all door penetrations
seal ed. Perinmeter seals nust be the rubber gasket type. Gaskets nust be
renovabl e, capabl e of sealing the nating surfaces, and resistant to the
at nospheric environment. One spare set of gasket seals must be provided
for each door assenbly for which gasket seals are specified.

2.2.12 Door Sil encer

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

NOTE: \When gasket door seals are specified, the

gasket seal will act as the silencer.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Rubber door silencers must cushion the inpact of the door against the
frame so that steel-to-steel contact is not made during closing.

.2.13 Intrusion Detection System

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

NOTE: Refer to DOD 5100.76-M for specific Intrusion
Det ecti on System requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Where required, as specified in DOD 5100. 76-1I, provide either an approved
DOD Conponent standardi zed system a DOD Conmponent commercial equival ent,
or an integrated system

.3  ACCESSORI ES

.3.1 Renovabl e Threshol d

The sill nust be flush with the adjacent floor when the threshold is
renoved. The renpvabl e threshold nust be attached using approved

count ersunk nechani cal fasteners.

.3.2 Ramp

The ranp nust be structural steel, portable, and weigh not nore than [200]

[ ] pounds. The ranmp rmust be of sufficient length to extend the ful
door opening width and nust have the profile indicated. The ranmp nust be
capabl e of supporting [a wheel |oad of | ] I'bf] [the wheel | oad

i ndi cated].

.3.3 Weat her st ri ppi ng

Weat herstri pping seals nmust be 2 inch wi de rubber inpregnated canvas
belting at head and janbs of doorway. The material nust have a mini num

t hi ckness of 3/16 inch and must be attached to structure with a continuous
1/8 inch by 1-1/4 inch netal strip and 1/4 inch by 3/4 inch netal screws
at 8 inches on center.

.3.4 Locki ng Bars, Restraining Bracket, Chain Cuide Hol der and Handl e
Provi de as indicated on draw ngs.

.3.5 Nanepl at e

Each door assenbly must have a permanently affixed nameplate that displays
t he manufacturer's name, place and year of nmanufacture, and the applicable
peak overpressure, inpulse, and rebound rating.

.4 FABRI CATI ON

Fabricate doors in accordance with the applicable provisions of Al SC 360.
Wor kmanshi p must be equal to standard conmercial practice in nodern netal
shops. Fabricate and assenble in the shop to the greatest extent possible.
Submit detailed fabrication and assenbly draw ngs for doors not conform ng
to those included in DDESB Techni cal Paper 15 or for doors that are

i ncl uded but with appreciable nodifications, indicating the | ocation and
showi ng di mensions, materials, fabrication nethods, hardware, and
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accessories in sufficient detail to enable the Contracting Oficer to
check conpliance with contract docunents. These draw ngs need not be
submtted for standard doors for which manufacturer's catal og data is
subm tted. Weld synbols used must conformto AWS A2. 4.

Submit bl ast anal yses and design cal cul ati ons for any bl ast door franme or
supporting reinforced concrete section that either is not |listed as
approved for new construction in Technical Paper 15 or does not conformto
t he approved Techni cal Paper 15 drawi ngs for the door sel ected.

4.1 Shop Assenbly

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

NOTE: For doors infilled with concrete, spal
plates will be specified for all cases except in
extreme cases where it is certain that spall damage
i s nonexi stent or when facepl ates are used.

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

Wel di ng nust be in accordance with AWS D1.1/Dl. 1N except that arc wel di ng
of steel sheet and strip nust be in accordance with AW D1.3/Dl. 3N. For
t he doors, welding m ght cause significant residual stresses; therefore,
Contractor must submit for approval by the Contracting Officer a detailed
sequence of the welding, augnmenting the requirenments given by the AWS
specifications. [Stainless steel nmust be wel ded using el ectrodes
conformng to AWS A5. 4/ A5.4N] Fabricated steel nust be well-forned to
shape and size, with sharp lines and angles. Internediate and corner
joints nust be coped or mitered. Exposed welds nmust be dressed snooth.
[The stiles [and top] of built-up structural steel doors nust be closed
usi ng channel shapes or plates.] [Wen feasible, faceplates for
structural steel doors nust be one piece. Wen one-piece faceplates are
not feasible, plates nust be joined using full penetration groove weld
butt joints or other approved welds.]

4.2 Shop Fi ni shi ng

[ Shop primng of steel surfaces nust conformto Section 09 90 00 PAINTS
AND COATI NGS, except that surfaces that will be enmbedded in concrete need
not be prined]. [Galvanizing of doors and frames nust conformto

ASTM A123/ A123N or other approved nmethods. Surfaces that will be enbedded
in concrete need not be gal vanized. @Galvanizing of exposed portions of
concrete anchors, non stainless steel fasteners, and hardware other than
factory finished hardware must conformto ASTM A153/ A153NV or ot her
approved nethods.] All exposed surfaces nmust be prined and interior
surfaces coated with an approved rust inhibitor

. 4.3 Repair of Zinc-Coated Surfaces

Repai r damaged surfaces with gal vani zi ng repair method and pai nt
conform ng to ASTM A780/ A780N or by the application of stick or thick
paste material specifically designed for repair of galvanizing, as
approved by the Contracting Oficer. C ean areas to be repaired and
renove the slag fromthe welds. Heat surfaces in which stick or paste
material is applied, with a torch to a tenperature sufficient to nelt the
netallics in stick or paste; spread the nolten naterial uniformy over
surfaces to be coated and wi pe the excess material off.
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2.4. 4 Pai nti ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordi nate col or of door and assenbly wth
Contracting O ficer.

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

The bl ast resistant door assenbly must be shop painted in accordance with
Section 09 90 00 PAINTS AND COATI NGS.

2.4.5 Cl ear ance

[Trolley, trolley track, and blast door] [H nge, frane, and bl ast door]
nmust be designed together as a systemto operate properly within the
vertical and horizontal space provided. [The clearance between the seated
steel surfaces of structural steel doors and franes nmust not exceed 1/16
inch.] [The lateral clearance between flush mounted structural stee

doors and franmes nust not exceed [1/4] | ] inch at the head and janbs
and the cl earance between the neeting edges of pairs of doors nust not
exceed [1/2] | ] inch.] The clearance between the door bottom and

t hreshol d nust not exceed 3/4 inch
2.4.6 Door Support System

Provi de track cl amps, threaded suspension rods, support brackets, hinge
support plates, and door franme stiffeners as shown on the draw ngs such
that the assenbly is capable of supporting 150 percent of the design door
| oads.

PART 3 EXECUTI ON
3.1 ERECTI ON
3.1.1 Pr ocedur e

Erect in accordance with the manufacturer's witten instuctions, AlSC 360,
and ACI 318. Use erecting equiprment suitable for the work and in first
class condition. Were parts cannot be assenbled or fitted properly as a
result of errors in fabrication or of deformation due to handling or
transportation, report such condition imediately to the Contracting

O ficer and obtain approval of the nmethod of correction; nmake the
correction in his presence. The straightening of plates and angles or

ot her shapes nust be done by the nethods approved by the Contracting
Oficer. |If heating of metal is approved for straightening, it nust not
be to a higher tenperature than that producing a dark "cherry red" col or
After heating, the netal nust be cooled as slowy as possible. Evidence
of fracture on the surface of the netal after straightening is not
allowed. Drain steelwork properly; fill pockets exposed to the weat her

wi th an approved wat er proof materi al

3.1.2 Connecti ons
Provi de anchor bolts and ot her 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 Al SC 360 and
UFC 3-340-02.
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3.1.3 Hi gh-Strength Bolting

Specification for structural joints using ASTM A325 bolts, approved by the
Research Council on Riveted and Bolted Structural Joints of the

Engi neeri ng Foundati on nust govern the furnishing and installation of

hi gh-strength bolting, with the follow ng nodifications. Alternate
fasteners, specified in paragraph 2(d) will not be permtted.

3.1.4 Erecti on Tol er ances

[ Steel construction nust be in accordance with Al SC 303.] [Concrete
construction tol erances nmust be in accordance with ACl 301.]

3.1.5 Tenporary Wel ds and Backing Strips
Tenmporary Wel ds and Backing Strips nust be renoved.
3.2  TESTS, | NSPECTIONS, AND VERI FI CATI ONS

Submit shop and field operating test reports that include values for
opening and closing forces and tines, forces required to operate | atches,
and a description of all operating tests perforned.

3.2.1 I nspection

The manufacturer of the doors nust provide a field inspection engineer to
performthe foll ow ng:

a. Check installation of enmbedded itens before pouring of concrete (after
fornms or shoring are in place) to insure that the di mensiona
t ol erances recommended by door nmanufacturer have been conplied with.

b. Re-check enbedded items to verify the accuracy of dinmensions after
shoring and fornms are renoved from concrete.

Cc. Supervise any necessary corrective action

d. Supervise the job site assenbly and installation of the doors and
oper at ors.

e. Inspect final assenbly of doors and operators after corrections and
adj ustments have been nade to doors.

f. Denonstrate to the Contracting O ficer that operation of the door
assenbly is as specified.

3.2.2 Vi sual | nspection of Welding

Visually i nspect welding while the operators are nmaking the wel ds and
again after the work is conpleted. After the welding is conpleted, 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;
excessi ve roughness, unfilled craters, gas pockets, undercuts, overl aps,
size and insufficient throat and concavity. |Inspect the preparation of
groove wel ds for adequate throat opening and for snug position of
back- up- bars.
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3.2.3 Nondestructive Testing

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The designer nust indicate the |location of
test welds and types of testing desired. The
following information is presented as gui dance. Dye
penetrant testing detects snmall surface defects by
enhancing the visibility of the flaw. Magnetic
particle testing detects surface cracks and
near - surface cracks; this test provides nore

i nformati on than the dye penetrant testing, and for
approxi nately the sane cost. U trasonic and

radi ographic testing detect surface and interna
cracks, delam nations, lack of fusion, and density
and thickness variations; these tests offer
basically the same information, but their usage is
[imted by | ocation and type of weld. Generally,
fillet welds can only be dye penetrant or magnetic
particle tested. Conplete penetration welds at butt
joints should be radi ographically tested; all other
conpl ete penetration welds should be ultrasonically

t est ed.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

AWS D1.1/D1.1N. Test locations nust be [as indicated] [selected by the
Contracting Oficer]. |If nore than [20] [ ] percent of welds nade by
a wel der contain defects identified by testing, then all welds rmade by

t hat wel der must be tested by radi ographic or ultrasonic testing, as
approved by the Contracting Oficer. Wen all welds made by an indivi dua
wel der are required to be tested, nagnetic particle testing nust be used
only in areas inaccessible to either radi ographic or ultrasonic testing.
Ret est defective areas after repair

Testing frequency: Provide the follow ng types and nunber of tests:

Test Type Nunber of Tests

Radi ogr aphi ¢ [ 1]

U trasonic [ 1]

Magnetic Particle [ ]

Dye Penetrant [ 1

Any wel d repairs required nust be in accordance with AWS D1.1/DL1. 1N
3.2. 4 Qperational Tests

After installation is conpleted, field test each door for operation

cl earance, fit, and seating by operating the door and hardware through at

| east 10 operating cycles. Test door and hardware operation using the
forces specified. Provide personnel and equi prent required to perform
field testing. Unless waived, performall field tests in the presence of
the Contracting Officer. After testing is conpleted, prepare test reports
and furnish [three] [ ] copies.
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3.

2.5 Prototype Static Test

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain this paragraph when dynam c design
and/ or blast testing is not used.
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Static tests on prototype door assenblies nust denonstrate that the door
will resist the blast overpressure. Static tests will be accepted only if
t he door and frane proposed are nmanufactured using the same material s,

di rensi ons, and tol erances as those in the prototype static test and the
static overpressure used in the test is at least two tines the bl ast
overpressure. Static test reports nust be supplenented with cal cul ations
t hat denonstrate rebound resistance when rebound resistance is required
and is not tested.

.2.6 Prot ot ype Bl ast Test

Bl ast tests on the prototype door assenbly nmust 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 sanme materials,
di mensi ons, and tol erances as those in the prototype blast tests. The
rise tinme of the test waveform nust be zero or subject to approval. The
overpressure waveformused in the test nust exceed the overpressure
waveformin both peak overpressure and i npul se, and the blast test report
nmust be suppl enented with cal cul ati ons that denonstrate the required
rebound resistance is met. Subnit certified test reports denmpnstrating
bl ast resistance. Include in the test reports the name and | ocation of
the testing agency or |aboratory, a description of the testing apparatus,
the date of the tests, a description of the door specinen tested,
descriptions of |oadings, the value of nmeasured peak door deflection and
peak permanent set and analysis and interpretation of test results.

-- End of Section --
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