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SECTI ON 05090

VEELDI NG, STRUCTURAL

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC- 04 (1989) Specification for Structural Steel
Bui | di ngs - Allowabl e Stress Design,
Pl astic Design
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT- 01 (1996) Recommended Practice SNT-TC 1A

AVERI CAN VELDI NG SOCI ETY (AWB)

AWS A2. 4 (1993) Standard Synbols for Welding,
Brazi ng and Nondestructive Exam nation

AWS A3.0 (1994) Standard Wl ding Terns and
Definitions

AWS D1. 1 (1996) Structural Vel ding Code - Steel

AWS Z749. 1 (1994) Safety in Wl ding and Cutting and

Al'lied Processes
1.2 DEFI NI TI ONS
Definitions of welding terns shall be in accordance with AWS A3. 0.
1.3 GENERAL REQUI REMENTS

The design of wel ded connections shall conformto Al SC-04 unl ess otherw se
i ndi cated or specified. Mterial with welds will not be accepted unless
the welding is specified or indicated on the draw ngs or otherw se
approved. Welding shall be as specified in this section, except where
addi tional requirenents are shown on the drawi ngs or are specified in other
sections. Welding shall not be started until welding procedures, welders,
wel di ng operators, and tackers have been qualified and the subnittals
approved by the Contracting Oficer. Qualification testing shall be
perforned at or near the work site. Each Contractor perform ng welding
shall maintain records of the test results obtained in welding procedure,
wel der, wel ding operator, and tacker performance qualifications.

1.4 SUBM TTALS
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CGovernnent approval is required for subnmttals with a "GA" designation
subnittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Wl di ng Procedure Qualifications; FIO
Wl der, Welding Operator, and Tacker Qualification; FIO
I nspector Qualification; FIO

Copi es of the welding procedure specifications; the procedure qualification
test records; and the wel der, welding operator, or tacker qualification
test records.

SD- 18 Records
Quality Control; FIO
A quality assurance plan and records of tests and inspections.
1.5 VELDI NG PROCEDURE QUALI FI CATI ONS

Except for prequalified (per AWS D1.1) and previously qualified procedures,
each Contractor perform ng welding shall record in detail and shall qualify
t he wel di ng procedure specification for any wel ding procedure followed in
the fabrication of weldnents. Qualification of welding procedures shal
conformto AWS D1.1 and to the specifications in this section. Copies of
the wel di ng procedure specification and the results of the procedure
qualification test for each type of welding which requires procedure
qualification shall be subnmitted for approval. Approval of any procedure,
however, will not relieve the Contractor of the sole responsibility for
producing a finished structure neeting all the requirenents of these
specifications. This information shall be submtted on the forns in
Appendi x E of AW5 D1.1. Welding procedure specifications shall be
individually identified and shall be referenced on the detail draw ngs and
erection drawi ngs, or shall be suitably keyed to the contract drawings. In
case of conflict between this specification and AWS D1.1, this

speci fication governs.

1.5.1 Previous Qualifications

Wl di ng procedures previously qualified by test nmay be accepted for this
contract without requalification if the followi ng conditions are net:

a. Testing was perfornmed by an approved testing | aboratory, technical
consultant, or the Contractor’s approved quality control organization

b. The qualified welding procedure confornms to the requirenents of
this specification and is applicable to wel ding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests

conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.
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1.5.2 Prequal i fied Procedures

Wl di ng procedures which are considered prequalified as specified in AW
D1.1 will be accepted w thout further qualification. The Contractor shal
submit for approval a listing or an annotated drawing to indicate the
joints not prequalified. Procedure qualification shall be required for
these joints.

1.5.3 Ret est s

If welding procedure fails to neet the requirenments of AWS D1.1, the
procedure specification shall be revised and requalified, or at the
Contractor’s option, welding procedure may be retested in accordance with
AWS D1.1. |If the welding procedure is qualified through retesting, al
test results, including those of test welds that failed to neet the

requi renents, shall be submitted with the wel ding procedure.

1.6 VELDER, WELDI NG OPERATOR, AND TACKER QUALI FI CATI ON

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirenents of AWS
Dl1.1 and as specified in this section. WlIlders, welding operators, and
tackers who make acceptabl e procedure qualification test welds will be
considered qualified for the wel ding procedure used.

1.6.1 Previous Qualifications

At the discretion of the Contracting Oficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths may be accepted
for this contract without requalification if all the follow ng conditions
are net:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the wel der, welding operator, and tacker
qualification test records are subnitted and approved i n accordance with
the specified requirenents for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technica
consultant, or the Contractor’s approved quality control organization

c. The previously qualified welding procedure confornms to the
requirenents of this specification and is applicable to welding conditions
encountered under this contract.

d. The wel der, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.

1.6.2 Certificates

Bef ore assigning any wel der, wel ding operator, or tacker to work under this
contract, the Contractor shall subnmit the nanes of the welders, welding
operators, and tackers to be enployed, and certification that each
individual is qualified as specified. The certification shall state the
type of welding and positions for which the welder, welding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the nanme of the firmand person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
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current for the duration of the contract.
1.6.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the follow ng conditions:

a. It has been nore than 6 nonths since the welder or welding
operator has used the specific welding process for which he is qualified.

b. There is specific reason to question the wel der or wel ding
operator’s ability to make welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns performng work under this contract, and a qualification
test has not been taken within the past 12 nmonths. Records showi ng peri ods
of enploynent, nane of enployer where wel der, or welding operator, was | ast
enpl oyed, and the process for which qualified shall be submitted as
evi dence of confornance.

d. A tacker who passes the qualification test shall be considered
eligible to performtack welding indefinitely in the positions and with the
processes for which he is qualified, unless there is sone specific reason
to question the tacker’'s ability. 1In such a case, the tacker shall be
required to pass the prescribed tack welding test.

1.7 | NSPECTOR QUALI FI CATI ON
I nspection and nondestructive testing personnel shall be qualified in
accordance with the requirenents of ASNT-01 for Levels | or Il in the
appl i cabl e nondestructive testing nethod. The inspector nmay be supported
by assistant wel ding inspectors who are not qualified to ASNT-01, and
assi stant inspectors nmay perform specific inspection functions under the
supervi sion of the qualified inspector

1.8 SYMBOLS
Synbol s shall be in accordance with AWS A2.4, unless otherw se indicated.

1.9 SAFETY
Saf ety precautions during welding shall conformto AWS Z49.1

PART 2 PRODUCTS

2.1 VEELDI NG EQUI PMENT AND NMATERI ALS
Al'l wel di ng equi pnent, el ectrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory wel ds when used by a qualified welder or
wel di ng operator performng qualified welding procedures. Al welding
equi prent and materials shall conply with the applicable requirenents of
AWS5 D1. 1.

PART 3 EXECUTI ON

3.1 VEELDI NG OPERATI ONS

3.1.1 Requi rement s
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Wor kmanshi p and techni ques for wel ded construction shall conformto the
requi renents of AWS D1.1 and Al SC-04. VWhen AWS D1.1 and the Al SC- 04
specification conflict, the requirenents of AW D1.1 shall govern

3.1.2 I dentification
Wl ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be subnmitted to indicate the | ocation of
wel ds made by each wel der, wel ding operator, or tacker

b. Each welder, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual. The
Contracting Oficer may require welders, welding operators, and tackers to
apply their synbol next to the weld by neans of rubber stanp, felt-tipped
marker with waterproof ink, or other nethods that do not cause an
indentation in the netal. For seamwelds, the identification mark shall be
adjacent to the weld at 1 neter intervals. Identification with die stanps
or electric etchers shall not be all owed.

3.2 QUALI TY CONTRCL

Testing shall be done by an approved inspection or testing |aboratory or
technical consultant; or if approved, the Contractor’s inspection and
testing personnel may be used instead of the commercial inspection or
testing laboratory or technical consultant. The Contractor shall perform
visual inspection to determ ne confornmance w th paragraph STANDARDS OF
ACCEPTANCE. Procedures and techni ques for inspection shall be in
accordance with applicable requirenments of AWS D1.1, except that in

radi ographic inspection only filmtypes designated as "fine grain," or
"extra fine," shall be enpl oyed.

3.3 STANDARDS OF ACCEPTANCE

Di nensi onal tol erances for welded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenents of
AWS D1.1 and the contract drawi ngs. Nondestructive testing shall be by
visual inspection nmethods. The nmini mrum extent of nondestructive testing
shall be all welds or joints.

3.3.1 Nondestructi ve Exam nation

The wel di ng shall be subject to inspection and tests in the mll, shop, and
field. Inspection and tests in the mill or shop will not relieve the
Contractor of the responsibility to furnish weldnents of satisfactory
quality. Wen materials or workmanship do not conformto the specification
requi renents, the Governnent reserves the right to reject material or

wor kmanship or both at any tinme before final acceptance of the structure
contai ni ng the wel dnent.

3.4 GOVERNMVENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests perforned by the Contractor for
quality control, the Governnent will performinspection and testing for
acceptance to the extent deternmined by the Contracting Officer. The costs
of such inspection and testing will be borne by the Contractor if
unsatisfactory welds are discovered, or by the Government if the welds are
satisfactory. The work may be performed by the Governnent’s own forces or
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under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to deternine conpliance with paragraph STANDARDS OF ACCEPTANCE

3.5 CORRECTI ONS AND REPAI RS

When inspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AW5 D1.1 and the specifications. Defects shall be repaired in accordance
with the approved procedures. Defects discovered between passes shall be
repaired before additional weld nmaterial is deposited. Wherever a defect
is renoved and repair by welding is not required, the affected area shal
be bl ended into the surrounding surface to elimnate sharp notches,
crevices, or corners. After a defect is thought to have been renoved, and
before rewel ding, the area shall be exanined by suitable nmethods to ensure
that the defect has been elinminated. Repair welds shall neet the

i nspection requirenents for the original welds. Any indication of a defect
shal | be regarded as a defect, unless reeval uati on by nondestructive

nmet hods or by surface conditioning shows that no unacceptabl e defect is
present.

-- End of Section --
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SECTI ON 05091

ULTRASONI C | NSPECTI ON OF WELDMENTS

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT- 01 (1996) Recommended Practice SNT-TC 1A
ASNT- 04 (1994) Question and Answer Book C
U trasonic Testing Method; Levels I, I,
Il (Suppl enent to Recormended Practice
SNT- TC- 1A)
AVERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 1 (1996) Structural Welding Code - Stee

.2 DEFI NI TI ONS

2.1 A Scan

Met hod of data presentation on a cathode ray tube using rectangul ar
coordinates in which a horizontal base line indicates el apsed tine when
reading fromleft to right. A vertical deflection in the base line

i ndi cates reflect signal anplitude.

. 2.2 Acoustically Simlar Mterial

Material the same as that to be inspected; or another material proven to
have acoustical velocity within plus or mnus 3 percent and an attenuation
within plus or mnus 0.009843 dB/mm of the inspected material for the

i nspection frequency and wave node, using the sane node as that to be used
for inspection.

. 2.3 Ampl i tude

When referring to an indication in A scan presentation, anplitude is the
vertical height of the indication nmeasured from peak-to-peak for radio
frequency indications and trace-to-peak for video indications.

.2.4 Attenuati on

Di ssipation or |loss of energy as ultrasonic vibrations travel through the
material. Attenuation is caused alnost entirely by scattering of the
ul trasonic vibrations generated by the search unit.
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1

2.5 Attenuation-Correction Controls

Circuitry to provide a continuous increase in anplification with respect to
time. This circuitry conpensates for the reduction in sensitivity with
depth as a result of sound beam divergence and its attenuation in naterial

.2.6 Back Reflection or End Reflection

Refl ection fromthe opposite side, end, or boundary of the material into
whi ch the ultrasonic energy was introduced.

2.7 Calibrated Gain Control (Attenuator)

Circuitry with which gain can be reduced finite anmounts by swi tching
el ectrical signal attenuation into the circuit.

.2.8 Cal i bration

Process of conparing an instrunent or device with a standard to determ ne
accuracy or produce a scale.

. 2.9 Cat hode Ray Tube (CRT)

An el ectron tube in which a controlled beam of electrons fromthe cathode
is used to produce an inage on a fluorescent screen at the end of the tube.

.2.10 Coupl ant

Any material, usually a liquid or semliquid, used between the search unit
and the inspection surface to exclude air and to convey the ultrasonic
vi brations between the search unit and the material being inspected.

.2.11 Danpi ng Contro

Control that varies the duration of transducer ringing.

.2.12  Decibel (dB)

Units for the logarithm c expression of the ratio of power |levels. Power
| evel s can be functions of voltage, current, or inpedance, for exanple.
Deci bel units having no values of their own are only significant when a
reference is stated, as 10 dB above one reference | evel or 6 dB bel ow
anot her reference |evel

.2.13 Del ay Contro

Means of delaying the pattern obtained on the CRT.

.2.14 Di scontinuity

Anything within a material that will cause a detectable interruption in an
ul trasoni ¢ beam

.2.15 Di st ance- Anpl i tude Correction Curve

Curve showi ng the rel ationship between signal anplitude and equal -si zed
reflecting surfaces at various distances fromthe transducer. Reference
standards are used to obtain such curves.
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1.2.16 Dynam ¢ Range

Ratio of maximumto mni num size of reflective areas that can be adequately
di stingui shed on the CRT at a constant gain setting.

1.2.17 Ef fective Depth of Penetration

Maxi num depth at which the sensitivity is satisfactory for the quality of
test desired.

1.2.18 Exam nati on

Wthin the context of this specification, exam nation is equivalent to the
word "inspection."

1.2.19 Gain Contro

Circuitry designed into the ultrasonic systemto vary reflection anplitude.
This control is usually calibrated in decibels. It is also called the
sensitivity control

1.2.20 G oss

Background di spl acenent of the trace on the CRT fromthe established
baseline due to the gain setting, the characteristics of the test
equi pnent, or the material under exam nation

1.2.21 Hertz

One conplete set of recurrent values of a periodic quantity conprises a
cycle. In other words, any one set of periodic variations starting at one
condition and returning once to the sane condition is a cycle.

1.2.22 | mrer si on Techni ques

Test methods in which the part to be tested and the search units are
imersed in water or other suitable liquid couplant. A mechanical device
is used to firmy hold and direct the wave angle of the search unit. The
search unit does not contact the item being inspected.

1.2.23 | ndi cati on

Vi sual presentation on the cathode ray screen resulting froma sound beam
reflection froma boundary surface or discontinuity.

1.2.24 Initial Pul se |Indication

Usually called the "initial pulse". A signal on the CRT screen marking the
instant at which a voltage inpulse is applied to the transmtting crystal
Its rising edge is frequently invisible due to the tinme lag in the probe
shoe and the consequent necessity to ensure coinci dence between the tine
base zero and the instant at which the transnitter pulse actually enters
the material under test.

1.2.25 Li nearity
Property of an instrunent revealed by a |linear change in reflected signha

or displacenent. The vertical linearity is determined by plotting the
change in ratios of signal anplitude fromtwo adjacent reflections froman
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area of known size. The horizontal linearity is deternined by plotting the
di stance the signal is displaced along the sweep agai nst the change in
mat eri al thickness or by noting the spacing of multiple back reflections.
1.2.26 Longi tudi nal or Conpressional Waves
Si npl e conpression-rare-fraction waves in which particle notion within a
material is linear and in the direction of wave propagation. Also called
strai ght beans, or conpressional or nornmal waves.
1.2.27 Longi t udi nal Wave | nspection

U trasonic technique, normally using straight beam nethods, in which
| ongi tudi nal waves are the dom nant form

1.2.28 M d- Screen Refl ection

Refl ection whose anplitude is equal to one-half the useabl e screen hei ght
on the CRT.

1.2.29 Megahertz (MHz)
One nmillion hertz per second frequency.

1.2.30 NDT Level
An NDT Level | individual should be qualified to properly perform specific
calibrations, specific NDT, and specific evaluations for acceptance or
rejection determnations according to witten instructions, and to record
results.

1.2.31 NDT Level 11
An NDT Level |1 individual should be qualified to set up and calibrate
equi prent and to interpret and evaluate results with respect to applicable
codes, standards, and specifications.

1.2.32 NDT Level 111
An NDT Level I11 individual should be capable of establishing techniques
and procedures; interpreting codes, standards, specifications, and
procedures; and designating the particular NDT nethods, techniques, and
procedures to be used.

1.2.33 Node

Di stance a shear wave travels in a straight line fromthe inspection
surface before being reflected by the opposite surface.

1.2.34 Pul se Repetition Rate

Number of spaced pul ses of sound per second sent into the material being
i nspect ed.

1.2.35 Range Contro

Means of expandi ng the pattern obtained on the CRT so that any portion of
the total distance being tested can be presented.
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1.2.36 Ref erence Refl ector

Standard reflector 1.52 mm dianmeter reference hole in the Il Wreference
bl ock. Oher approved bl ocks may have a different dianeter reflector

1.2.37 Ref | ect or

Boundary, consisting of an opposite side, crack, or separation, or a
di stinct change in material such as slag or porosity that reflects the
ultrasonic energy the sane as a mirror reflects light.

1.2.38 Refract ed Waves

Waves that have undergone change of velocity and direction by passing from
one material to another material with different acoustical properties.
Refraction will occur wherever the angle of the incident wave to the
interface is other than perpendicul ar

1.2.39 Rej ectabl e Discontinuity (Defect)

Refl ector |arge enough to produce a signal (decibel rating) that exceeds
the reject/repair I|ine.

1.2.40 Resol uti on

Ability to clearly distinguish signals obtained fromtwo reflective
surfaces with a mni num separati on distance. Near-surface resolution is
the ability to clearly distinguish a signal froma reflector at a nini mrum
di stance under the contact or near surface without interference fromthe
initial pulse signal. Far-surface resolutionis the ability to clearly

di stinguish signals fromreflectors displaced at mni mum di stances fromthe
far or back surface when the sound beamis normal to that back surface

1.2.41 Ri ngi ng

Excitation in a transducer due to the application of a short pulse of high
vol t age

1.2.42 Scanni ng

Procedure of noving the search unit or units along a test surface to obtain
conpl ete inspection of the entire volune of a material being inspected.
Prelimnary scanning refers to a sonewhat common practice of rapidly
traversing a weld ultrasonically with a higher instrunment gain or
sensitivity level than will be used for the evaluation. It gives the
operator an estimate of the welding quality and al so makes all defects nore
prominent and less likely to be nissed.

1.2.43 Search Unit

Devi ce containing a piezoelectric material used for introducing vibrations
into a material to be inspected or for receiving the vibrations reflected
fromthe material. The active elenent of the search unit is defined as the
effective transmtting area. Search units are also called transducers or
probes. They may be single or dual and contain one or two piezoelectric

el ements, respectively, for transm ssion and reception. The single search
unit is sonetimes enclosed in a transducer wheel or search unit wheel. The
search unit nmay be manual |y handl ed and placed in direct contact with the
material to be inspected or nay be held in a fixture for imersion
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t echni ques.
2.44 Sensitivity

Measure of the ultrasonic equipnent’s ability to detect discontinuities.
Quantitatively, it is the level of anplification of the receiver circuit in
the ultrasonic instrunent necessary to produce the required indication on
the scope fromthe reference hole in the reference block. Al so see

" St andard Ref erence Level . "

.2.45 Shear Waves

Waves in which the particles within the nmaterial vibrate perpendicularly to
the direction in which the wave travels or propagates. Also called
transverse waves

.2.46 Shear WAve | nspection

| nspection technique using shear waves in a material. The search unit is
pl aced at an angle to the contact surface of the material so the resultant
refracted sound is a shear wave at an angle to the nornal.

.2.47 St andard Ref erence Leve

M d-screen height reflection when beaning at the 1.52 mm hole in the
primary reference block or the reference hole in the secondary standard.

.2.48 Surface Waves

Waves that propagate along the surface of the material and penetrate it to
only about 1/2-wavel ength. Al so known as Rayl ei gh waves.

.2.49 Test Frequency

Operating frequency in hertz per second of the search unit during period of
activation. Frequency is usually expressed in negacycles per second or
megahertz. The latter term has been adopted for international use and is
preferred.

.2.50 Vi deo Form

Type of signal presentation on a CRT in which only the upper half of the
si gnal appears.

.3 GENERAL REQUI REMENTS

The procedures, nethods, standards, and description of equiprment specified
herein shall be used for inspection of weldnents. U trasonic inspections
shal|l be made to detect the foll owi ng defects

a. Cracks or crack-like faults.

b. Root defects, including | ack of penetration and fusion

c. Lack of fusion between passes on the sidewall.

d. Porosity or inclusions and excessive undercutting.

4 SUBM TTALS

SECTI ON 05091 Page 9



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

CGovernnent approval is required for subnmttals with a "GA" designation
subnittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
U trasonic I nspection; GA

Procedures and Methods. The pul se echo contact nmethod with an A scan
presentation shall be used for the ultrasonic inspection of welded joints,
except that inmmersion techniques may be used for sone applications when
approved by the Contracting Oficer. The Contractor shall provide a
standard reference bl ock and worki ng standards as described in paragraph
REFERENCE STANDARDS FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATION. The
procedures to be used for personnel and equi prent qualification, equipnent
calibration, and inspection, shall be submtted to the Contracting Oficer
at least 30 days prior to their intended use. Approval by the Governnent

will in no way affect the obligation of the Contractor to enploy qualified
per sonnel, equi pnent, and procedures, and to performthe inspection as
specified. The procedure description shall include the foll ow ng:

a. Coupl ant.

b. Search unit characteristics including angle, size, shape, nom na
frequency, type designation.

c. Method and type of wave.

d. Equi prent and accessories includi ng manufacturer, nodel nunber,
date of manufacture, |ast date of calibration, and the manufacturer’s
el ectrical, physical, and performance specifications.

e. Decibel (dB) conpensation systemfor distance-anplitude correction
SD- 18 Records

U trasonic I nspection; FIO

Reports containing the follow ng information:

a. ldentification and Location of Inspected Item Nanme and pl ace of
the inspected item the person performng the inspection, and the date of
i nspecti on.

b. Detail of Inspections: Details of nmethods, types of waves used,
search units, frequencies, inspection equipnent identification, and
calibration data with enough information to permt duplication of the
i nspection at a |later date.

c. Response in Calibration: The response fromthe DSC or SC bl ock
used in calibration and for acceptance/rejection in ternms of the response
fromthe 1.524 mm reference hole in the standard |1 Wbl ock (primary
standard).

d. Identification of Unacceptable Areas: Locations, dinensions,

types, and area of unacceptabl e defects and discontinuities giving
refl ections over 50 percent of the reject/repair line. These nay be noted
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on a sketch or marked-up draw ng.

e. Record of Repair Areas: A record of repaired areas shall be
furnished as well as test results for the repaired areas.

5 WAVE TYPES

The types of waves and the conditions under which they shall be used are
speci fi ed bel ow

51 Shear Waves

Unl ess conditions prohibit, shear waves shall be used. A longitudinal wave
procedure nay be used instead, if approved by the Contracting Oficer
Refract ed waves between 40 degrees and 70 degrees shall be used except
where different angles are indicated in approved procedures, such as for
materials less than 13 nm thick, for materials with sound velocities
greater than in steel, when the weldnments are not readily accessible, or
when exi sting backing rings or backing strips are not renoved. For

i nspection of weldnents containing backing rings or backing strips, the

i nstrunment shall be adjusted and the refracted angles shall be selected in
a way to separate the weldnent and the backing ring reflections. The
search unit angle and the resulting shear wave angle in the material to be
i nspected shall be established by the Contractor for each application and
this information shall be included in the procedure submtted for approval

.5.2 Longi t udi nal Waves

When conditions prohibit the use of shear waves, |ongitudi nal waves may be
used. The procedure shall be specially devel oped to suit the application
and shall have the prior approval of the Contracting O ficer

.6 CHANGES | N PROCEDURE

Shoul d application of an approved procedure not provide for good resolution
or adequate ultrasonic penetration in the itenms to be inspected (see

par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS), changes in procedure or
equi pnent such as frequency, pulse repetition rate, angle of search unit,
coupl ant, or oscilloscope shall be nade by the Contractor. Adequacy of the
new procedure shall be denonstrated to the Contracting Oficer. The
Governnent reserves the right to require a change in test equi pnment during
these tests if any of the followi ng test systemcharacteristics fall bel ow
the levels listed in paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS
sensitivity, anplitude and distance linearity, signal-to-noise ratio, entry
and back surface resolution and penetration

T ULTRASONI C EQUI PMENT

The ul trasoni c equi pnent shall conformto the requirenents listed in AW
D1.1 Section Inspection, subsection Utrasonic Equi pnent, with the
foll owi ng excepti ons:

a. The ultrasonic test instrunents shall be able to generate,
receive, and to present pulses in the frequency range from1l to 10
nmegahertz (MHz).

b. The horizontal linearity of the ultrasonic instrument shall be
nmeasured in accordance w th paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS
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c. In addition to the resolution test specified in AWs D1.1
subsection U trasoni c Equi pnent, both near- and far-surface resolution
tests shall be conducted in accordance with the tests specified for these
characteristics in the paragraph EQU PVENT QUALI FI CATI ON REQUI REMENTS

1.8 PERSONNEL QUALI FI CATI ON AND REQUI REMENTS
1.8.1 Personnel Qualification

The three levels of responsibility associated with ultrasonic inspection
are defined in ASNT-01. For qualification to performultrasonic

i nspection, personnel shall be certified under ASNT-01 and ASNT-04 within a
period of 1 year before the date of contract. Oher qualification or
certification miy be accepted at the Contracting Oficer’s discretion
Personnel with only an operator or inspector trainee certification will not
be considered qualified to pass judgenent on the acceptability of inspected
items, but may work under the direct supervision of a qualified ultrasonic
inspector. Qualified ultrasonic inspectors shall be able to judge the
acceptability of the itemin accordance wi th paragraph ACCEPTANCE/ REJECTI ON
LIMTS.

1.8.2 Exam nati ons

If the Contracting Oficer doubts an individual’'s ability as an operator

i nspector, or supervisor, the individual shall be recertified in accordance
with ASNT-01. At the option of the Governnent, the Contracting O ficer may
participate in adm nistering the exanination and in evaluating the results.

1.9 REFERENCE STANDARDS FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATI ON

Ref erence standards shall be used to calibrate the inspection equipnent,
test its operating condition, and record the sensitivity or response of the
equi prent during the inspection in accordance w th paragraph EQU PMENT
QUALI FI CATI ON REQUI REMENTS. The standards shall conprise a standard

ref erence bl ock and reference specimens as noted bel ow.

1.9.1 St andard Ref erence Bl ock

The standard reference block or primary standard shall be provided by the
Contractor and shall consist of the IIlWblock in AW D1.1, Section

I nspection, subsection Reference Standards. The standard reference bl ock
al so shall be used in any reinspection on the sane basis as the origina

i nspection, even though the reinspection is to be perfornmed by other
ultrasonic instruments and accessori es.

1.9.2 Wor ki ng St andar ds

The Contractor nmamy use other recogni zed working standards detailed with the
I1Wblock in AW D1.1 such as the Sensitivity Calibration (SC) block
However, such bl ocks shall be referenced to the I1Wblock as noted in

par agraph SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTEMS
Details of their use shall be included in the procedure description
subnitted to the Contracting Officer. These blocks are the secondary
standards. They shall be of acoustically simlar material to the welds to
be i nspected. The secondary standards shall be suited for the applicable
tests specified in paragraph EQU PVMENT QUALI FI CATI ON REQUI REMENTS and shal
be used as follows, except where the IIWblock is specifically required:

a. To assure adequate penetration of the base materi al
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b. To provide a secondary field standard.

c. To calibrate the equiprment and establish the standard
reference | evel.

1.9.3 Resol uti on Test Bl ock

The Contractor shall furnish a resolution test block in accordance with the
details shown in AW5 D1.1 Section Inspection, subsection Utrasonic
Equi pnent .

1.10 EQUI PMENT QUALI FI CATI ON REQUI REMENTS

The ultrasonic instrunent and accessories shall be evaluated on their
arrival at the jobsite, inmediately prior to the start of inspection. They
shal |l be evaluated using the Contractor’s furnished prinmary standard and
shal | neet or exceed the requirenents listed in paragraphs bel ow.

Equi prent that does not neet these requirenents shall not be used in the

i nspection.

1.10.1 Requal i fi cations

The equi pnent shall be requalified after normal use at intervals not to
exceed 40 hours, except as noted. The equipnent also shall be requalified
i medi ately after maintenance or repair or when the Contracting O ficer
considers its operation questionable.

1.10.2 Longi t udi nal Wave System
1.10.2.1 Vertical Amplitude Linearity

Two adj acent reflections of different anplitudes obtained through the

t hi ckness of the primary or secondary standard shall vary in the sane
proportion as the anplitude of the first reflection is increased in

di screte 2-dB increnents between 20 percent and 80 percent to full screen
hei ght. For each gain setting, the anplitude of each reflection shall vary
by the sanme factor, within plus or minus 5 percent. Requalificationis
requi red nmonthly or as otherw se stated.

1.10.2.2 Hori zontal Linearity

The first three nultiple reflections obtained through the thickness of the
primary or secondary standard shall be equally spaced, within plus or mnus
5 percent, when spread over 90 percent of the sweep | ength.
Requal ification is required nonthly or as otherw se stated.

1.10.2.3 Near - Sur f ace Resol ution

Excessive ringing that appears on the CRT to the right of the sound entry
poi nt shall not exceed a 13 nm equivalent distance in steel with the
search unit placed on the 100 nm edge of the Il W(prinmary) block and

posi tioned for maxi mum anplitude reflection fromthe 1.524 nm reference
hole of the primary standard. The reference reflector shall be set to

m d-screen and the gain shall be increased 20 dB. The reference hole

| ocated at least 13 nm fromone edge of the AWDSC or SC secondary
standard shall be used sinilarly. Acceptability will be on the sane basis
as in the primary standard.
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1.10.2. 4 Far - Sur f ace Resol ution

This property of the equiprment shall be verified by the nethod detailed in
AW5 D1.1, Section Inspection, subsection Calibration of the Utrasonic Unit
with the IlWor O her Approved Calibration Blocks. In addition, the
trailing edge of the third reflection shall return to the sweep |ine and be
clearly discernible.

1.10.3 Angl e Wve System
1.10.3.1 Vertical (Anplitude) Linearity

Two adjacent nmultiple reflections fromthe 1.524 nm reference hole in the
primary standard shall vary in the sane proportion as the anplitude of the
first reflection in discrete 2-dB increnments between 20 percent and 80
percent of full screen height. For each gain setting, the anplitude of
each adjacent reflection shall vary within plus or nmnus 5 percent. For
testing with the AWs SC or AWS DSC secondary standard, the sane criteria
shal |l apply. For the SC bl ock, the transducer shall be placed on the

| ongi tudi nal surface contiguous with the sound entry point |ines, whereas
the 100 mm | ongitudinal surface of the DSC bl ock shall be used for the
same purpose. Requalification is required nonthly, or as otherw se stated.

1.10.3.2 Hori zontal Linearity (Angle Wave}

The first three nultiple echoes, obtained fromthe 1.524 nmm reference hole
of the primary standard or fromthe reference hole in a secondary standard
with the transducer positioned at a m ninumof 25 nmm sound path distance,
shall be equally spaced plus or mnus 5 percent when spread over 90 percent
of the sweep length. The gain shall be adjusted to give a md-screen
height first reflection. Requalification is required nonthly or as

ot herwi se st at ed.

1.10.3.3 Near - Surf ace Resol ution (Angle Wave)

The search unit shall be positioned for naxi nrum anplitude using the primry
or secondary standard as in the horizontal linearity test. The gain shal
be adjusted to give a md-screen height first reflection and then shall be
i ncreased 20 dB. Excessive ringing that appears on the CRT to the right of
the sound entry point shall not exceed 13 nm equival ent distance in steel

1.10.3.4 Far - Surface Resol ution (Angle Wave)
The equi pnent shall delineate the three resolution holes in the resol ution
bl ock appropriate for the angle of the transducer to be used in the
i nspecti on.

1.10.3.5 Si gnal -t o- Noi se Ratio
Wth the search unit located as in the horizontal linearity test, the gain
shall be set to obtain an 80 percent full screen height first reflection
The reference reflection-to-noise-anplitude ratio shall not be |less than 10
to 1.

1.10.3.6 Exi t Poi nt

The search unit shall be placed on the graduated scale on the 300 nm edge
of the primary standard and the ultrasound shall be beanmed toward the
curved edge of the block. The gain shall be set for a nid-screen first
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reflection. The search unit shall be noved back and forth until the first
reflection is maxim zed. The index line on the side of the search unit
shall be within 1.6 mm of the nmid-point of the graduated scale in either
direction. Requalification is required after 40 hours or as otherw se

st at ed.

1.10.3.7 Transducer Angl e

The established exit point of the probe shall be set over the applicable
angle index line scribed on the 200 mm or 300 mm edge, as appropriate, of
the primary standard. The gain shall be set to obtain a nmid-screen first
reflection fromthe 50 nm pl exiglass-lined hole for search units up to 70
percent with the search unit placed on the 200 mm edge. Search units of

| arge angl es that have been approved specifically by the Contracting
Oficer shall be tested fromthe 300 mm edge using the 1.524 nm reference
hole. The search unit shall be noved back and forth to maxim ze the first
reflection. Wen the material to be inspected is not acoustically simlar
to the primary standard, the inspection angle shall be within plus or mnus
2 degrees of the angle specified in the approved procedure.

Requalification is required after 40 hours or as otherw se stated.

1.11 SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTEMS

Sensitivity calibration shall be done imediately after a change of
operators and at |east every 30 minutes thereafter as testing proceeds.
Recalibration will be required after any power interruption, including a
change of source, when the equipnent is suspected of being in error, or
after relocation of the jobsite. The 30-mi nute and relocation calibrations
may coi ncide. The instrunment shall be allowed to warm up before
calibration is attenpted. The instrunent range and delay controls shall be
adjusted to display signals fromthe reference hole in the primary (I1W

bl ock) or secondary standard (DSC or SC bl ock or both) on the view ng
screen for the range of distances to be inspected.

1.11.1 Cal i brati on Procedure
The test instrunment shall be calibrated as described bel ow
1.11.1.1 Longi t udi nal Wave

In calibrating with the primary standard, the transducer shall be
positioned on the 100 mm edge for maxi numreflection fromthe 1.524 mm
reference hole. The gain shall be adjusted so that the first reflection is
at 50 percent full scale. The top of that indication shall be marked on
the CRT with a wax pencil or by other means. This establishes the standard
reference level. A point at 80 percent of the standard reference |eve
shal | be calculated and marked. This locates the reject/repair line. If a
secondary standard is to be used in the inspection, the reject/repair |line
shal | be established simlarly. For the DSC bl ock, the transducer shall be
positioned on the 100 mm I|ong surface and with the SC degrees sound entry
point lines. Adjustnment for |oss of signal due to distance shall be
conpensated for as noted above.

1.11.1.2 Angl e Wave
In calibrating with either the primary or secondary standard, the
transducer shall be positioned on the sane surfaces as in the case of the

| ongi tudi nal wave system but over the sound entry point |ines appropriate
for the angle of the transducer to be used in the inspection. The gain
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shal |l be adjusted to give a first reflection that is 50 percent of
full-scale response. The top of that indication shall be marked with a wax
pencil or by other neans. This establishes the standard reference |evel

A point at 80 percent of the standard reference |evel shall be cal cul ated
and narked. This locates the reject/repair line. Loss of signal shall be
conpensat ed as not ed.

1.11.2 Calibration of the Secondary Standards

After adjusting the first reflection fromthe reference hole in the
secondary standard to 50 percent full-scale response for a sheer or

| ongi t udi nal wave inspection, a nmaxinized reflection fromthe 1.524 mm
(0.06 inch) reference hole in the primary standard shall be obtained

wi t hout changing the gain setting. The gain setting shall be readjusted to
obtain a 50 percent full-scale reflection and the readjusted setting shal
be recorded as required by paragraph SUBM TTALS, SD-18, Records, to provide
a basis for recalibration when the secondary standard i s unavail abl e.

1.11.3 Equi pnrent Wth a Calibrated Gain Control (Attenuator)

Wien a calibrated gain control attenuator is used, the transducer shall be
positioned for a maximumreflection fromthe reference hole in the
secondary standard representing approximately 1/2 the | ongest inspection
di stance. This reflection shall be adjusted to m d-scale by varying the
gain control accordingly. The difference in decibels between this

anpl itude and the signal obtained fromthe first, second, and | ongest

di stance reflection obtainable on the secondary standard shall be neasured.
The differences shall be recorded and plotted on a curve to determ ne the
necessary correction to the anplitude at the various inspection distances.
A level of 80 percent of the prinmary | evel obtained fromthe corrected
signal heights, is equivalent to the reject/repair |ine.

1.11. 4 Equi pment Wth El ectronic Distance Conpensation Circuitry

If the difference in anplitude between the first reflection and the
reflection obtained fromthe nmaxi muminspection distance is 1 dB or |ess,
the instrunment nay be used as is. |If not, the procedure used for equi pnent
with a calibrated decibel control shall be used to deternine the necessary
correction to the reflections obtained at the various inspection distances.
This characteristic of the equi pnent shall be re-exam ned on a nonthly
basis or as otherwi se stated in paragraph EQU PMENT QUALI FI CATI ON
REQUI REMENTS, and correction factors shall be nodified accordingly.

1.11.5 Longi tudi nal Wave Di stance-Anplitude Correction Curve

A di stance-anplitude correction curve may be used instead of the calibrated
gain control or the electronic circuitry for either the shear or
| ongi tudi nal wave system as descri bed bel ow

a. A shear wave distance-anplitude correction curve shall be
constructed and drawn on the face of the cathode ray tube (CRT) for
i nspection of weldments in excess of 38 mm thick when the design of the
test equiprment permits. The reference hole in the secondary standard shal
be used to construct the distance-anplitude correction curve for a mninmum
of three node points, 1, 2, and 3. The sensitivity of the instrunent shal
be adjusted to produce 50 percent full-scale response for the maxim zed
primary reflection and the reject/repair line shall be constructed at 80
percent of the established distance-anplitude curve.
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b. A longitudinal wave di stance-anplitude correction curve shall be
constructed and drawn on the face of the CRT when |ongitudi nal waves are to
be used in the inspection for material thicknesses exceeding 25 nm if
design of the test equipnent permits. The reference hole in the secondary
standard shall be used. Instrument sensitivity shall be adjusted to 50
percent full-scale of the nmaxim zed response fromthe reference hole at 1/2
maxi mum i nspection distance. A reject/repair line shall be constructed at
80 percent of the established distance-anplitude curve. The reflection
anplitudes to define this curve shall be taken fromthe faces of the
secondary sensitivity standards which are 25 mm 50 mm and 1/2 maxi num
i nspection distance, and the | ongest distance obtainable fromthe secondary
standard, respectively, fromthe reference hole. Wen a correction curve
cannot be drawn on the face of the CRT, one of the distance-anplitude
correction nmethods noted above and subnitted under the procedure
description shall be applied in accordance wi th paragraph GENERAL
REQUI REMENTS.

1.11.6 Longi tudi nal Wave I nspections Using | nmrersion Techni que

The reference hole in a secondary standard shall be used for each different
i nspection distance. Repair/reject limts shall be established by

i mersing both the search unit and secondary standard in the liquid bath in
whi ch the inspection is to be conducted. The procedure noted bel ow shal

be used:

a. The longitudinal waves fromthe search unit shall be directed
toward the face of the secondary standard closest to the reference hole.

b. The search unit shall be positioned for nmaxi mumresponse. The
anplitude of reflection shall be adjusted to 50 percent full-scale. The
top of that indication shall be narked on the CRT with a wax pencil or by
other neans. This establishes the standard reference level. A point at 80
percent of the standard reference | evel shall be cal cul ated and marked.
This locates the reject/repair point. The above shall be repeated for each
different surface-to-hole distance to establish the reject/repair line.

c. Wth the gain at the sane setting and the primary standard and

search unit in air, a maxim zed reflection shall be obtained fromthe 1.524
nm (0. 06 inch) reference hole in the primary standard (I1W. Then, this
gain setting shall be readjusted to obtain a 50 percent full-scale
reflection. The readjusted setting shall be recorded as required by
par agr aph SUBM TTALS, SD- 18 Records, to provide a basis for recalibration
when the secondary standard i s unavail abl e.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.1 PREPARATI ON OF MATERI ALS FOR | NSPECTI ON
Surfaces shall be free fromthe follow ng:

3.1.1 Wel d Spatter

Spattering or any roughness that interferes with free novenent of the
search unit or inpairs transnm ssion of the ultrasonic vibrations.

3.1.2 Irregularities
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Those whi ch coul d nmask or be confused with defect indications.
3.1.3 Wel d Backing Strips

Strips that are not to renmain in place shall be renmoved and all sharp edges
and vall eys shall be elimnated by grinding or other nechanical neans.

3.1. 4 Di rt

Al'l | oose scale, rust, paint, and dirt shall be renoved fromthe coupling
surface.

3.2 I NSPECTI ON PROCEDURE

Wien possible, all welds shall be exam ned fromboth sides of the weld and
fromone surface. |If conplete inspection cannot be acconplished from one
surface, inspection shall be made from another surface that is part of the
sanme joint. Prelimnary scanning techni ques using an increased instrunent
gain shall be used to |ocate possible defects. Wen possible, gain shal
be increased to a mnimumof twice (6 dB) the reference |level setting

Fi nal acceptance or rejection shall be evaluated with the equi pnent
properly calibrated and the gain control set at the reference level. The
reject/repair line shall be used to evaluate quality of the weld. |If a
periodic calibration check shows that the equi pnment is not operating
properly or that the systenis sensitivity has decreased nore than 20
percent (2 dB) fromthe established sensitivity level, all welds inspected
since the prior calibration shall be reexamined. |If penetration of the
shear waves is questionable, the angle search unit shall be placed in
position on one side of the weldment with the waves directed through the
wel dnent. A disconnected angle search unit, plastic or netal wedge or

di sk, or any good reflector shall be placed in the wave path of the search
unit on the far side of the weld to reflect the sound. Wen good

refl ecti ons cannot be obtained by either shear or |ongitudinal waves, the
Contractor shall nodify the procedures in accordance with paragraph GENERAL
REQUI REMENTS.

3.2.1 Test Frequency
The test frequency for ferrous materials shall be as specified in AW DL1. 1,
Section I nspection, subsection Utrasonic Equi prment, except for thicknesses
bel ow 13 mm frequenci es between 2.25 and 5 Mz nay be used to obtain
i ncreased sensitivity. For materials that are difficult to penetrate, any
frequency within the operating range of the equi pment may be used. The
ef fective depth of penetration and sound beam di vergency shall be
denonstrated to the Contracting O ficer

3.2.2 Coupl ant s
The choice of couplant is optional with the Contractor, except as foll ows:

a. The couplant shall be the sanme as that used for equi pnent
qualification and calibration

b. Couplants that nmay corrode the reference standards and materi al
being tested or | eave objectionabl e residues shall not be used.

c. Qls shall not be used in systens intended to handle |iquid oxygen

d. Couplants shall be of the proper viscosity to give good coupling
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3.

3.

for the surface roughness.
2.3 Shear WAve | nspection

Shear wave inspection shall be performed as follows: The search unit shal
be placed on the contact surface at a distance fromthe weld equal to that
used when calibrating the equi pnent.

2.4 Longi t udi nal Fl aws

To detect longitudinal flaws, the search unit shall be slowy noved toward
and away fromthe weld far enough to cover its entire cross section

approxi mately 90 degrees to the weld centerline. The search unit shall be
radially oscillated to the left and right, covering an angle of

approxi mately 30 degrees. During the foregoing novenent, the search unit
shall be continually advanced parallel to the weld centerline. The rate of
nmovenent shall depend on the operator’s ability to clearly see and identify
all reflections. The anmbunt of novenent shall be calculated to ensure that
the inspection distance will be great enough to traverse the weld. For

pl ate thi cknesses 50 nm and greater with an unmachi ned stainl ess stee
overlay covering the wel ded joint, the inspection distance shall range from
a mni num of one thickness (T) or the first node back fromthe near fusion
line to a distance exceeding T plus 2/3, the maxi numw dth of the weld
deposit at the surface. The inspection shall be repeated fromthe other
side of the weld on the sane surface if accessible or if not, from another
surface that is part of the sane joint as indicated above. The surface of
the weld netal in the joint shall be ground snoboth and bl ended with the
base netal

.2.5 Transver se Fl aws

To detect transverse flaws when the wel ded surface is ground flush, the
search unit shall be noved al ong the wel ded surface in each direction
parallel to the centerline of the weld netal with the wave radiating
parallel to the weld centerline. To detect transverse flaws when the

wel ded surface is not ground flush, the search unit shall be noved parall el
to the weld in each direction, on the adjacent base netal at the top of the
weld, with the wave directed at an angle of 30 degrees to the weld
centerline.

.2.6 Longi t udi nal Wave | nspecti on

This inspection shall be nade as foll ows:

a. The search unit shall be placed on the contact surface with the
wave directed in a straight line through any intervening base netal and
t hrough t he wel dnent .

b. The search unit shall then be noved slowy in a direction parallel
to the weld centerline and zi gzagged across an area equivalent to the
wel ded thickness to make sure that waves penetrate the entire wel ded cross
section.

c. The rate of novenent shall be dependent on the operator’s ability
to clearly see and identify all reflections.

.3 GENERAL ACCEPTANCE/ REJECTI ON REQUI REMENTS

Di scontinuities shall be evaluated only when the ultrasonic equipnent is
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calibrated properly. |If discontinuities are detected, the sound beam shal
be directed to naxinize the signal anplitude. To determne the length of a
di scontinuity, the search unit shall be noved parallel to the discontinuity
axis in both directions fromthe position of maxi mum signal anplitude.
One-hal f the anplitude or a 6-dB increase in sensitivity froma point at

whi ch the discontinuity signal drops rapidly to the baseline shall be
defined as the extremty of the discontinuity. At this point, the scanning
surface shall be narked at the position indicated by the center of the
transducer. This shall be repeated to determine the other extrenmity. The
I ength of the discontinuity shall be defined as the distance between these
two marks. For discontinuities with signal anplitudes exceeding ful

screen height, 50 percent of full screen shall be considered half-peak
anplitude. At this point, the scanning surface shall be nmarked at the
position indicated by the center of the transducer. This shall be repeated
to determine the other extremity. The length of the discontinuity shall be
defined as the distance between these two nmarks. The nmaxi num si gna
anplitude, length, depth, and position within the inspection zone shall be
determ ned and reported for discontinuities yielding a signal anplitude
equal to or exceeding the reject/repair line. The mninmmrecordable

I ength of a discontinuity shall be 3 mMm When eval uating wel ds j oi ni ng
two menbers with different thicknesses at the weld, the thickness T shal

be the |l esser of the two thicknesses. The criteria for acceptance or
rejection based on ultrasonic inspection will supplenent a visua

i nspection. The sizes and surface conditions of the welds shall conformto
the requirenents indicated on the applicable plans and draw ngs and ot her
sections of the specification. When ultrasonic inspection is used al ong

wi th radi ography, the limts specified under paragraph REFERENCE STANDARDS
FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATI ON shal | suppl ement the
radi ogr aphi ¢ st andards.

3.3.1 | nspection of Repairs
Al'l repairs shall undergo the sane inspection procedure that originally
reveal ed the discontinuities. Before acceptance, the welds shall neet the
standards required for the original weld.

3.4  ACCEPTANCE/ REJECTION LIM TS

Wel ds shall be accepted or rejected by ultrasonic indication in accordance
with the follow ng:

3.4.1 Full Penetration Butt Welds and Corner Wl ds
3.4.1.1 Class Il
Wl ds shall be rejected on the basis of the follow ng:

a. Any discontinuity with a reflection exceeding the established
reject/repair line and with a |l ength exceeding 13 mm Adj acent
di scontinuities separated by sound netal with a dinmension |less than twi ce
the length of the |ongest discontinuity shall be considered a single
di scontinuity.

b. Any discontinuity with a reflection greater than or equal to 50
percent of the reject/repair line, or with the level 8 dB nore than the
reject/repair line, and with a length (L) exceeding 50 nm or LT, whichever
is greater.

c. |If the total cunulative length of discontinuities in any 300 nm
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of weld length exceeds 75 nmm or 2 T, whichever is greater, that weld
| ength shall be rejected.

3.4.2 Ful | Penetrati on Tee Wl ds

Ful | Penetration Tee Welds (for Inconplete Root Penetration): Any

di scontinuity with the reflection exceeding the established reject/repair
line of the applicable class shall be rejected. Any discontinuity with a
refl ection exceedi ng 25 percent of the established reject/repair line, up
to and including the reject/repair line, shall be rejected if its length
exceeds 1/2 T in a direction transverse to the axis of the weld or LT
parallel to the axis for all classes. |If the total cunulative |length of
di scontinuities in any 300 nm of weld length exceeds the limts of the
applicable class, that weld I ength shall be rejected.

3.4.3 Partial and Full Penetration Tee Wl ds
Partial and Full Penetration Tee Wl d Boundaries: The depth of weld
penetration and weld cross section width at the through nenber surface
shal |l be as indicated by applicable plans or drawings. Limits of
di scontinuities shall be as specified in preceding paragraphs.

3.4.4 Tee Weld Discontinuities

Tee wel d discontinuities extending into the through nmenber shall be
rejected if reflection exceeds the established reject/repair line.

-- End of Section --
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SECTI ON 05120

STRUCTURAL STEEL

PART 1 GENERAL

1.1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

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

Al SC FCD (1995a) Quality Certification Program
Descri ption
Al SC ASD Manual (1989) Manual of Steel Construction

Al l onabl e Stress Design

Al SC LRFD Vol 11 (1995) Manual of Steel Construction Load &
Resi st ance Factor Design, Vol II:
Structural Menbers, Specifications & Codes

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 6/ A 6M (1996b) General Requirenments for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling
ASTM A 36/ A 36M (1996) Carbon Structural Steel

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seaml ess

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM A 325M (1993) Hi gh-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 490M (1993) High-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

ASTM A 500 (1996) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 514/ A 514M (1994a) High-Yield-Strength, Quenched and
Tenpered Alloy Steel Plate, Suitable for
Wl di ng

ASTM A 563M (1996) Carbon and Alloy Steel Nuts (Metric)
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ASTM A 572/ A 572M (1994c) High-Strength Low Al | oy
Col unbi um Vanadi um Structural Steel

ASTM A 709/ A 709M (1996) Carbon and Hi gh-Strength Low Al | oy
Structural Steel Shapes, Plates, and Bars
and Quenched- and- Tenpered Al l oy Structural
Steel Plates for Bridges

ASTM A 852/ A 852M (1994) Quenched and Tenpered Low Al | oy
Structural Steel Plate with 70 ksi (485
MPa) Mnimum Yield Strength to 4 in. (100

mm  Thi ck

ASTM F 844 (1990) Washers, Steel, Plain (Flat),
Unhardened for General Use

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

AVERI CAN VELDI NG SOCI ETY ( AWB)

AWS A2. 4 (1993) Standard Synbols for Welding,
Brazi ng and Nondestructive Exam nation

AWS D1. 1 (1996) Structural Welding Code - Steel
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Li nseed G| and Al kyd Primer (wthout Lead
and Chromate Pignments)

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perfornmed by an

organi zati on experienced in structural steel work of equival ent magnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.
Connections, for any part of the structure not shown on the contract

drawi ngs, shall be considered sinple shear connections and shall be
designed and detailed in accordance with pertinent provisions of Al SC ASD
Manual and Al SC LRFD Vol 11. Substitution of sections or nodification of
connection details will not be accepted unl ess approved by the Contracting
Oficer. AISC ASD Manual shall govern the work. Welding shall be in
accordance with AWs D1.1. High-strength bolting shall be in accordance
with Al SC ASD Manual .

1.3 SUBM TTALS
Governnent approval is required for subnmittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
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Structural Steel System FIO  Structural Connections; GA
Shop and erection details including nmenbers (with their connections) not
shown on the contract drawi ngs. Wl ds shall be indicated by standard
wel di ng synbols in accordance with AW A2. 4.

SD-08 Statenments
Erection; FIO
Prior to erection, erection plan of the structural steel fram ng describing
all necessary tenporary supports, including the sequence of installation
and renoval .

SD-13 Certificates
MII Test Reports; FIO
Certified copies of mll test reports for structural steel, structural
bolts, nuts, washers and other related structural steel itens, including
attesting that the structural steel furnished contains no | ess than 25
percent recycled scrap steel and neets the requirenents specified, prior to
the installation.
Wl der Qualifications; FIQO

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS DI1. 1.

Fabrication; FIOQO.

A copy of the AISC certificate indicating that the fabrication plant neets
the specified structural steelwork category.

SD- 14 Sanpl es

H gh Strength Bolts and Nuts; FIQ Carbon Steel Bolts and Nuts; FIO  Nuts
D nensional Style; FIO \Washers; FIO

Random sanpl es of bolts, nuts, and washers as delivered to the job site if
requested, taken in the presence of the Contracting Oficer and provided to
the Contracting Officer for testing to establish conpliance with specified
requirenents.

1.4 STORAGE

a. Material shall be stored out of contact with the ground in such manner
and |l ocation as will minimze deterioration.

b. Due to lack of storage space, the Contractor shall coordinate the
| ocation and size of storage space with Contracting Oficer.

PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel

Carbon grade steel shall conformto ASTM A 36/ A 36M
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2.1.2 Hi gh-Strength Low Al |l oy Steel

Hi gh-strength lowalloy steel shall conformto ASTM A 572/ A 572M G ade 345.
2.1.3 Quenched and Tenpered Al l oy Steel

Tenpered all oy steel shall conformto ASTM A 514/ A 514M
2.1. 4 Carbon and Hi gh-Strength Low Al |l oy Steel

Carbon and high-strength lowalloy steel shall conformto ASTM A 709/ A 709M
2.1.5 Quenched and Tenpered Low Al | oy Steel

Quenched and tenpered |l owalloy steel shall conformto ASTM A 852/ A 852M
485 MPa.

2.2 STRUCTURAL TUBI NG
Structural tubing shall conformto ASTM A 500, G ade B.
2.3 STEEL PI PE
Steel pipe shall conformto ASTM A 53, G ade B.
2.4 H GH STRENGTH BOLTS AND NUTS
Hi gh strength bolts shall conformto ASTM A 325M
2.5 CARBON STEEL BOLTS AND NUTS

Carbon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts confornming to ASTM A 563M, G ade A

2.6 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Heavy Hex style when used with ASTM A 307 bolts
or Heavy Hex style when used with ASTM A 325M or ASTM A 490M bol ts.

2.7 WASHERS
Pl ai n washers shall conformto ASTM F 844.

2.8 PAI NT
Pai nt shall conformto SSPC Pai nt 25.

PART 3 EXECUTI ON

3.1 FABRI CATI ON
Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the AISC FCD for structural steelwork. Conpression joints dependi ng on
contact bearing shall have a surface roughness not in excess of 13

nm crometer as deternmined by ASME B46.1, and ends shall be square within
the tolerances for nilled ends specified in ASTM A 6/ A 6M  Structural
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steel work, except surfaces of steel to be encased in concrete, surfaces to
be field welded, surfaces to be fireproofed, and contact surfaces of
friction-type high-strength bolted connections shall be prepared for
painting in accordance with Al SC ASD Manual and prined with the specified
pai nt .

3.2 ERECTI ON

Erection of structural steel shall be in accordance with the applicable
provi sions of Al SC ASD Manual

3.2.1 Structural Connections

Anchor bolts and other connections between the structural steel and
foundati ons shall be provided and shall be properly located and built into
connecting work. Field welded structural connections shall be conpleted
before | oad is appli ed.

3.2.2 Base Pl ates and Bearing Pl ates

Col umm base plates for colums and bearing plates for beans, girders, and
simlar nmenbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been pl unbed
and properly positioned, but prior to placing superinposed |oads. Separate
setting plates under columm base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawi ngs. Bedding nortar and
grout shall be as specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Primng
After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the
sanme quality as that used for the shop coat.

-- End of Section --
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SECTI ON 05300

STEEL DECKI NG

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC- 04 (1989) Specification for Structural Steel
Buil di ngs - Allowable Stress Design and
Pl astic Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI-01 (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 108 (1995) Steel Bars, Carbon, Cold Finished,
Standard Quality

ASTM A 611 (1996) Steel, Sheet, Carbon, Cold-Rolled,
Structural Quality

ASTM A 653/ A 653M (1996) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron Al oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 780 (1993a) Repair of Danaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 792/ A 792M (1996) Steel Sheet, 55% Al um num Zi nc
Al oy-Coated by the Hot-Di p Process

AVERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 1 (1996) Structural Vel ding Code - Steel
AWS D1. 3 (1989) Structural Welding Code - Sheet
St eel

STEEL DECK | NSTI TUTE (SDI)

SDI - 02 (1987; Anmended 1991) Di aphragm Design
Manual
SDI Pub No 29 (1995) Design Manual for Conposite Decks,

For m Decks, Roof Decks, and Cel |l ul ar Met al
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Fl oor Deck with Electrical Distribution
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
I norgani c and Type Il - O ganic)

1.2 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" desi gnation
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Deck Units; FIO
Desi gn conputations for the structural properties of the deck units or SDI
certification that the units are designed in accordance with SDI
speci fications.

SD- 04 Dr awi ngs
Deck Units; FIO Accessories; FIO.
Drawi ngs shall include type, configuration, structural properties,
| ocation, and necessary details of deck units, accessories, and supporting
menbers; size and location of holes to be cut and reinforcenent to be
provi ded; location and sequence of welded or fastener connections; and the
manufacturer’s erection instructions.

SD-13 Certificates
Deck Units; FIO Attachnents; FIQO

Manufacturer’s certificates attesting that the decking material neets the
speci fied requirenents.

SD- 18 Records
Attachnents; FIQO

Prior to welding operations, copies of qualified procedures and lists of
names and identification synbols of qualified welders and wel di ng operators.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Deck units shall be delivered to the site in a dry and undanaged conditi on,
stored off the ground with one end el evated, and stored under a
weat hertight covering pernmitting good air circulation. Finish of deck
units shall be nmaintained at all tines by using touch-up paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.1 DECK UNI TS

Deck units shall conformto SDI Pub No 29. Panels of maxi mum possible
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| engths shall be used to minimze end |aps. Deck units shall be fabricated
in lengths to span 3 or nore supports with flush, tel escoped, or nested 50
mm | aps at ends, and interlocking, or nested side |aps, unless otherw se

i ndicated. Deck with cross-sectional configuration differing fromthe
units indicated may be used, provided that the properties of the proposed
units, determned in accordance with AISI-01, are equal to or greater than
the properties of the units indicated and that the material will fit the
space provided without requiring revisions to adjacent materials or systens.

2.1.1 Roof Deck

Steel deck used in conjunction with insulation and built-up roofing shal
conformto ASTM A 792/ A 792M ASTM A 611 or ASTM A 792/ A 792M  Roof deck
units shall be fabricated of 0.9 mm design thickness or thicker steel and
shal | be zinc-coated in conformance with ASTM A 653/ A 653M &30 coating

cl ass.

2.1.2 Conposi te Deck

Deck to receive concrete as a filler or for conposite deck assenbly shal
conformto ASTM A 653/ A 653M or ASTM A 611. Deck used as the tension
reinforcing in conposite deck shall be fabricated of ‘1.2 nmm design

t hi ckness or thicker steel, and shall be zinc-coated in conformance with
ASTM A 653/ A 653M B0 coating class. Deck units used in conposite deck
shal | have adequate enbossnent to devel op nechani cal shear bond to provide
conposite action between the deck and the concrete.

2.1.3 For m Deck
Deck used as a permanent formfor concrete shall conformto ASTM A 653/ A
653M Deck used as a formfor concrete shall be fabricated of 0.9 mm
design thickness or thicker steel, and shall be zinc-coated in conformance
with ASTM A 653/ A 653M B0 coating cl ass.

2.1. 4 Shear Connectors

Shear connectors shall be headed stud type, ASTM A 108, G ade 1015 or 1020,
cold finished carbon steel with dinensions conplying with Al SC 04.

2.2 TOUCH- UP PAI NT
Touch-up paint for zinc-coated units shall be an approved gal vani zi ng
repair paint with a high-zinc dust content. Wlds shall be touched-up with
paint conformng to SSPC Paint 20 in accordance with ASTM A 780. Finish of
deck units and accessories shall be maintained by using touch-up paint
whenever necessary to prevent the formation of rust.

2.3  ADJUSTI NG PLATES
Adj usting plates or segnents of deck units shall be provided in |ocations
too narrow to accomodate full-size units. As far as practical, the plates
shal |l be the sanme thickness and configuration as the deck units.

2.4  CLOSURE PLATES

2.4.1 Closure Plates for Roof Deck
Voi ds above interior walls shall be closed with sheet metal where shown.
Open deck cells at parapets, end walls, eaves, and openings through roofs
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shall be closed with sheet netal. Sheet netal shall be sane thickness as
deck units.

. 4.2 Closure Plates for Conposite Deck

The concrete shall be supported and retained at each floor level. Provide
edge closures at all edges of the slab of sufficient strength and stiffness
to support the wet concrete. Metal closures shall be provided for al

openi ngs in conposite steel deck 6 nm and over, including but not linited
t o:

.4.2.1 Cover Plates to C ose Panel s

Cover plates to close panel edge and end conditions and where panel s change
direction or abut. Butt joints in conposite steel deck may receive a tape
j oi nt cover.

.4.2.2 Col um d osures to Cl ose Openings

Col umm cl osures to cl ose openi ngs between steel deck and structural stee
col unns.

.4.2.3 Sheet Meta

Where deck is cut for passage of pipes, ducts, columms, etc., and deck is
to remai n exposed, provide a neatly cut sheet nmetal collar to cover edges
of deck. Do not cut deck until after installation of supplenental supports.

.5  ACCESSCRI ES

The manufacturer’s standard accessories shall be furnished as necessary to
conplete the deck installation. Metal accessories shall be of the sane
materi al as the deck and have m ni mum desi gn thickness as follows: saddles,
1.204 mm wel ding washers, 1.519 mm cant strip, 0.749 mm other netal
accessories, 0.909 mm unless otherw se indicated. Accessories shal

i nclude but not be limted to saddl es, welding washers, cant strips, butt
cover plates, underl apping sleeves, and ridge and valley plates.

PART 3 EXECUTI ON

3.

1 ERECTI ON

Erection of deck and accessories shall be in accordance with SDI-02 and the
approved detail drawi ngs. Damaged deck and accessories including material
which is permanently stained or contaninated, w th burned hol es or deforned
shall not be installed. The deck units shall be placed on secure supports,
properly adjusted, and aligned at right angles to supports before being
permanently secured in place. The deck shall not be filled with concrete,
used for storage or as a working platformuntil the units have been secured
in position. Loads shall be distributed by appropriate neans to prevent
damage during construction and to the conpleted assenbly. The maxi mum

uni formdistributed storage | oad shall not exceed the design live | oad.
There shall be no | oads suspended directly fromthe steel deck

.2 ATTACHMENTS

Al'l fasteners shall be installed in accordance with the manufacturer’s
recomended procedure, except as otherw se specified. The deck units shal
be wel ded with nominal 16 mm dianeter puddle welds or fastened with
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screws, powder-actuated fasteners or pneumatically driven fasteners to
supports as indicated on the design drawings and in accordance with

requi renents of SDI Pub No 29. Al welding of steel deck shall be in
accordance with AWS D1.3 using nmethods and el ectrodes as recommended by the
manuf acturer of the steel deck being used. WlIlds shall be nmade only by
operators previously qualified by tests prescribed in AWs D1.3 to perform
the type of work required. Welding washers shall not be used at the
connections of the deck to supports. Welding washers shall not be used at
sidelaps. Holes and sinilar defects will not be acceptable. Deck ends
shall be lapped 50 nm Al partial or segnents of deck units shall be
attached to structural supports in accordance with Section 2.5 of SDI-02
Powder - actuated fasteners shall be driven with a | owvelocity piston tool
by an operator authorized by the manufacturer of the piston tool
Pneunatically driven fasteners shall be driven with a |lowvelocity
fastening tool and shall conply with the manufacturer’s recomendati ons.
Shear connectors shall be attached as shown and shall be wel ded as per AWS
D1.1 through the steel deck to the steel nenber.

3.3 HOLES AND OPENI NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
specifications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the drawi ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openings |l ess than 150 mm across require no reinforcenent. Holes and
openings 150 to 300 nm across shall be reinforced by 1.204 mm thick stee
sheet at |east 300 mm wi der and | onger than the opening and be fastened to
the steel deck at each corner of the sheet and at a maxi mum of 150 mm on
center. Holes and openings larger than 300 mm shall be reinforced by
steel angles installed perpendicular to the steel joists and supported by
the adjacent steel joists. Steel angles shall be installed perpendicul ar
to the deck ribs and shall be fastened to the angles perpendicular to the
steel joists. Openings nmust not interfere with seisnmc nenbers such as
chords and drag struts.

3.4 PREPARATI ON OF FI RE- PROOFED SURFACES

Deck surfaces, both conposite and nonconposite, which are to receive
sprayed-on fireproofing, shall be gal vanized and shall be free of al

grease, mll oil, paraffin, dirt, salt, and other contaninants which inpair
adhesion of the fireproofing. Any required cleaning shall be done prior to
steel deck installation using a cleaning nethod that is conpatible with the
sprayed-on fireproofing.

-- End of Section --

SECTI ON 05300 Page 6



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

PART 1

EEREREPREREE
ONOUTAWN

>
4

NN

NN
NNO©ONOURNWN PR

©CooONN©O©

cUuRwWOONRE

SECTI ON TABLE OF CONTENTS
DIVISION 05 - METALS
SECTI ON 05500

M SCELLANEQUS METAL

GENERAL

REFERENCES

SUBM TTALS

GENERAL REQUI REMENTS
DI SSI M LAR MATERI ALS
WORKMANSHI P
ANCHORAGE

ALUM NUM FI NI SHES
SHOP PAI NTI NG

PRODUCTS
ACCESS DOORS AND PANELS
Pl PE GUARDS
HANDRAI LS
.1 Steel Handrails, Including Carbon Stee

LADDERS
M SCELLANEQUS
ROOF SCUTTLES
ABRASI VE TAPE NOCSI NG
STEEL STAI RS
PULL DOWN ALUM NUM LADDER
Door
St ai r way
2.1 Stringers
2.2 Tr eads
Frane
Har dwar e
Accessori es
Fi ni shes

EXECUTI ON
GENERAL | NSTALLATI ON REQUI REMENTS

REMOVABLE ACCESS PANELS
ATTACHVENT OF HANDRAI LS

.1 Install ation of Steel Handrails

| NSTALLATI ON OF SAFETY NOSI NGS

-- End of Section Table of Contents --

SECTI ON 05500 Page 1

I nserts



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

SECTI ON 05500

M SCELLANEQUS METAL

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1980; R 1993) Designation System for
Al um num Fi ni shes

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Al4.3 (1992) Ladders - Fixed - Safety
Requi renent s

AVMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1996) Carbon Structural Stee

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coatings
on Iron and Steel Products

ASTM A 500 (1993) Col d- Forned Wl ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 653 (1996) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron Al oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by
the Hot-Di p Process

AMERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1994) Structural Welding Code - Stee
COWMERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-344 (Rev B) Lacquer, C ear doss, Exterior
Interior

.2 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" desi gnation
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submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
M scel | aneous Metal Itens; FIO

Detail drawi ngs indicating material thickness, type, grade, and cl ass;

di mensi ons; and construction details. Draw ngs shall include catalog cuts,
erection details, manufacturer’s descriptive data and installation
instructions, and tenplates. Detail drawings for the follow ng itens:

Handr ai | s.

M scel | aneous

Roof scuttles.

Pul I down al um num | adder
Access doors and panel s.
Abr asi ve tape nosings.

D OO T

SD- 14 Sanpl es
M scel | aneous Metal Itens; FIO

Sanpl es shall be full size, taken from manufacturer’s stock, and shall be
conplete as required for installation in the structure. Sanples nmay be
installed in the work, provided each sanple is clearly identified and its
| ocation recorded. Sanples of the follow ng itens:

Handrai | s.

M scel | aneous

Roof scuttles.

Pul I down al um num | adder
Access doors and panel s.
Abr asi ve tape nosings.

D QOO T

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurenents and shall take all field
nmeasur enents necessary before fabrication. Welding to or on structura
steel shall be in accordance with AWs D1.1. Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123, ASTM A 653, or ASTM A 924, as applicable. Exposed fastenings shal
be conpatible materials, shall generally match in color and finish, and
shal | harnonize with the naterial to which fastenings are appli ed.
Materials and parts necessary to conplete each item even though such work
is not definitely shown or specified, shall be included. Poor natching of
hol es for fasteners shall be cause for rejection. Fastenings shall be
conceal ed where practicable. Thickness of netal and details of assenbly
and supports shall provide strength and stiffness. Joints exposed to the
weat her shall be forned to exclude water

1.4 Dl SSI M LAR MATERI ALS
Where dissimlar netals are in contact, or where aluminumis in contact
with concrete, nortar, masonry, wet or pressure-treated wood, or absorptive

materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish
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1.5 WORKMANSHI P

M scel | aneous netalwork shall be well fornmed to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Wl ding shall be continuous along the
entire area of contact except where tack welding is permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snooth
finish, and unl ess ot herw se approved, exposed riveting shall be flush
Wiere tight fits are required, joints shall be nmlled. Corner joints shal
be coped or mitered, well forned, and in true alignnent. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance with manufacturer’s
installation instructions and approved draw ngs, cuts, and details.

1.6  ANCHORAGE

Anchor age shall be provi ded where necessary for fastening m scell aneous
metal itenms securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shi el ds, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for masonry; machine and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUM NUM FI NI SHES

Unl ess otherwi se specified, alunminumitenms shall have anodi zed finish. The
t hi ckness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itens used in interior

| ocations or architectural Class | type finish for itens used in exterior

| ocations in AA DAF-45. Itens to be anodi zed shall receive a polished
satin finish. Al umnumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID
A- A- 344,

1.8 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer’s standard protective coating unless
otherwi se specified. Surfaces of items to be enbedded in concrete shal

not be painted. Itens to be finish painted shall be prepared according to
manuf acturer’s recommendati ons or as specified.

PART 2 PRODUCTS
2.1 ACCESS DOORS AND PANELS
Doors and panels shall be flush type unless otherw se indicated. Franes
for access doors shall be fabricated of not lighter than 1.52 mmsteel with
wel ded joints and finished with anchorage for securing into construction
Access doors shall be a mininmum of 350 by 500 nm and of not lighter than
1.9 mmsteel, with stiffened edges, conplete with attachnments. Access
doors shall be hinged to frame and provided with a flush face, screw driver
operated | atch. Exposed netal surfaces shall have a shop applied prine coat.
2.2 Pl PE GUARDS

Pi pe guards shall be heavy duty steel pipe conformng to ASTM A 53, Type E
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2.

or S, weight STD, black finish

.3 HANDRAI LS

Handrails shall be designed to resist a concentrated load of 890 N in any
direction at any point of the top of the rail or 292 Newtons per neter
applied horizontally to top of the rail, whichever is nore severe.

. 3.1 Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe
conformng to ASTM A 53 or structural tubing conformng to ASTM A 500,
Grade A or B of equivalent strength. Steel railings shall be nom nal size

Exterior railings shall be hot-dip galvanized and shop painted. Pipe
collars shall be hot-dip gal vani zed st eel

a. Joint posts, rail, and corners shall be fabricated by one of the
fol | owi ng net hods:

(1) Flush type rail fittings of commercial standard, wel ded and
ground smooth with railing splice |ocks secured with 10 nm
hexagonal recessed-head setscrews.

(2) Mtered and welded joints by fitting post to top rail and
internediate rail to post, mitering corners, groove wel ding

joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |ess than 150 mm
| ong.

(3) Railings may be bent at corners in lieu of jointing, provided
bends are made in suitable jigs and the pipe is not crushed.

b. Renovabl e sections, toe-boards, and brackets shall be provided as
i ndi cat ed.

c. Malleable iron handrail brackets and wall bracket filler/spacer
shal | be provided as indicated.

4 LADDERS

Ladders shall be aluminum fixed rail type in accordance with ANSI Al4. 3.

.5 M SCELLANEQUS

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
mount i ngs, and franes, shall be provided to conplete the work.

.6 ROOF SCUTTLES

Roof scuttles shall be of aluminum with 75 nm beaded flange wel ded and
ground at corners. Scuttle shall be sized to provide m ni num cl ear opening
of 750 mm by 1500 mm and 600 mm by 600 nmm mm as i ndicated on draw ngs.

Cover and curb shall be insulated with 25 mm thick rigid insulation
covered and protected by al um num sheet. The curb shall be equipped with
an integral netal cap flashing of the sane gauge and netal as the curb,

full welded and ground at corners for weathertightness. Scuttle shall be
conpl etely assenbl ed with heavy hi nges, conpression spring operators

encl osed in tel escopic tubes, positive snap latch with turn handles on
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i nsi de and outside and neoprene draft seal. Fasteners shall be provided
for padl ocking on the inside. The cover shall be equipped with an
aut omati ¢ hol d-open arm conplete with handle to pernit one hand rel ease.

2.7 ABRASI VE TAPE NOSI NG

Abr asi ve tape nosings shall be of with abrasive slip resistant surface.
Abrasi ve tape nosing shall be not |less than50 mm wi de and extend the ful
| ength of the tread.

Col or: Bl ack.

Applied Thickness: 0.76 mm

M ni mum Appl i cation Tenperature: 4 degrees C.

Maxi mum Servi ce Tenperature: 79 degrees C

Flammability Average Critical Radiant Flux per ASTME 648: 1.08 W
per sg. cm

f. Snoke Density Flam ng, Non-flam ng per ASTM E 622: 69, 84.

g. Primer: As recomrended by tape manufacturer

PoooTo

2.8 STEEL STAI RS

Steel stairs shall be conplete with structural or formed channel stringers
nmetal pan cenent-filled treads, |andings, colums, handrails, and necessary
bolts and other fastenings as indicated. Structural steel shall conformto
ASTM A 36. Stairs and accessories shall be shop painted. Risers on stairs
with netal pan treads shall be deforned to forma sanitary cove to retain
the tread concrete. Steel stair treads and | andi ngsshall have
slip-resistant abrasive tapenosings, except where carpet or other finish is
i ndi cat ed.

2.9 PULL DOMWN ALUM NUM LADDER

Pul I down al umi num | adder shall be standard or customfactory fabricated
unit by manufacturer regularly engaged in the nmanufacture of al um num

di sappearing stairways. Pull down al umi num | adder shall be equal to Super
Si mpl ex SS/ AL-series as manufactured by Precision Ladders, LLC, Morristown
TN (t el ephone 800-225-7814). Prior to fabrication nmake field nmeasurenents
and coordinate floor to ceiling height and hatch access di nensions. Use of
manuf acturer’s proprietary product names to designate itens or materials is
to establish level of quality and is not intended to inply that products
naned are required to be used to the exclusion of equival ent products of

ot her manuf acturers.

2.9.1 Door
Door panel constructed of 3 nmthick alum numw th steel piano hinge. Door
shal | overlap bottomflange of frane. Mdify frame as required to
acconmodat e acoustical lay-in ceiling. Provide eye bolt for opening and
closing with pole.

2.9.2 St ai rway

Stairway shall be of trifold design and fabricated of extruded al um num
treads and stringers.

2.9.2.1 Stringers

Stringers shall be 6063-T6 extruded al unm num channel 127 nm x 25.4 mm by
3.175 mmwith steel blade type hinges, and adjustable foot. Pitch to be 63
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degrees.
2.9.2.2 Tr eads

Treads shall be 6063-T6 extruded al umi num channel 132.76 nm x 31.75 mm by
3.175 mmwith deeply serrated top surface. Riser height to be 241.3 mm
Treads shall provide for 225 kg loading with factor of safety of two.

2.9.3 Frane

Fabricate frane of 3.175 mm steel, fornmed channel, sloped accomvpdat ed
stair pitch at hinge end and 90 degree at opposite end. Custom fabricate
frame to accomobdate distance fromfinished ceiling below to finished roof
deck above.

2.9.4 Har dwar e

Steel bl ade type hinge connecting stringer sections bolted to stringers.
Steel operating arns, both sides. Double acting steel springs and V-hooks,
both sides. Rivets rating at greater than 450 kg shear

2.9.5 Accessori es

Handrail to be steel bar riveted to stringers, upper section, right side.
Steel section alignnent clips at stringer section joints. Ml ded rubber
guards at corners of alum num door panel. Steel pole 1800 mmlong with
plastic grip on one end and hook on other. Provide wall nounted bracket
for storage of pole, locate as indicated or directed.

2.9.6 Fi ni shes
Al um num di sappearing stairway conponents shall be m Il finished. Al um num
door panel shall be painted flat black. Steel frame and handrail shall be
shop prinmed and painted with sem -gl oss bl ack enanel .

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Al'l itenms shall be installed at the locations shown and according to the
manuf acturer’s reconmendations. |Itens |listed bel ow require additiona
procedures as specified.

3.2 REMOVABLE ACCESS PANELS
A renpvabl e access panel not |ess than 300 by 300 nm shall be installed
directly bel ow each valve, flow indicator, danper, or air splitter that is
| ocated above the ceiling, other than an acoustical ceiling, and that would
ot herwi se not be accessi bl e.

3.3 ATTACHVENT OF HANDRAI LS

Brackets shall be installed where indicated. Splices, where required,
shal | be nade at expansion joints.

3.3.1 Install ation of Steel Handrails

Installation shall be in pipe sleeves enbedded in concrete and filled with
nol ten | ead or sul phur with anchorage covered with standard pipe collar
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pinned to post. Rail ends shall be secured by steel pipe flanges anchored
by expansi on shields and bolts.or through-bolted to a back plate or by 6 mm
lag bolts to studs or solid backing.

3.4 | NSTALLATI ON OF SAFETY NOSI NGS

Nosi ng shall be conpletely enbedded in concrete before the initial set of
the concrete occurs and shall finish flush with the top of the concrete
surface.

-- End of Section --
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