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1.2

3.2

of

Tne purpose of tais proceduce is t0 celineate a2 Tethods
tensioning ASTM A325 highestreagth carbon cteel Dolts and 4420 highe-
strength allcy steel bolts that are used in the assenbdbly of
structural steel joirnts.

This procedure is to be utilized in tensioning other types of
structural fasteners :0 tension or torque values obtained frox the
specific construction or design documents,

BEEZBENCES
MM=1=002, Mechanical Maintenznce Practices
HP«1-110, Radiation Work Permits

SAP-08, Condition Identification and Corrective Action

UNT-7-006, Housekeeping

American Institute of Steel Construction (AISC), Structural Joints
Using ASTM A325 and A490 Bolts

(LATER), Skidmore Wilhelm Torque Test Imstruction Manual

MM-1-004, Mechanical Maintenance Tocl Rocm Control
SAP-09, Tagging

UNT-T=-003, Control of Expendable Materials

UNT-5-002. Condition Tdentification and work Authorizohion.
PREBEQUISIIES

Obtain a Radiation Work Permit (BWP) in accordance with Reference
2.2, Radiation Work Permits, when designated or the Condition
Identification Work Authorization (CIWA) of Reference 2.3, Condition

Identification and Corrective Actiony or Beference 2.10, Cond tioNn
Tden+ification and work RAuthorizaetion, as aeplicable.
The required cozpsnents have been shut down and tagged in accordance

with Reference 2.8, Tagging.

ther prerequisites as specified on the applicable CIWA.

Clange # | s0-21-62
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4,2 Component repair docuxentation, hsld point designation, perscnnel
qualification requirements and other administrative f{unct
>e performed in accordance with Reference 2.1, Mechanical
Maintenance Practices.

4,3 Ensure that area clean.iness is intained in accordance with
Reference 2.4, Housekeeping.

4.4 Bolt Tension
4.4.1 Bolts shall be tightened in properly aligned holes.

£.4,2 Tensioning methods may be performed by turning either the Ddolt or
nut, wnichever is more accessible when the other is prevented from
rotating.

4.5 Calibrated Wrenches

4.5.1 Torque wrenches used shall be calibrated and controlled in ac-
cordance with Reference 2.7, Mechanical Maintenance Tool Room
Control.

4,5.2 While in use, torque and impact wrenches shall be checked at least
once each working day for each different bolt diameter being
installec.

NOTE
Checking is defined as verification of the
torque required to produce the bolt tension

specified in Attachment 10.1, Structural Bolt
Tensioning Chart.
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, Or washers has

w

If the surface ccadition of the bolts, nut

“Ww

deteriorated since the last time the torqu nd impact wrenches

an
wars checked, the wrenches shall be rechecked.

Checking of torque and impact wrenches shall be accomplished by
tensioning three typical bolts of each bolt diameter with the
Skidmore-Wilhelm Torque Test Machine. Results for the wrenches
shall be entered on Attachment 10.3, Tensional Check of Torque and
Impact Wrenches.

4,6 Bolt Reuse

4.6.1

4.6.2

4.6.3

Bolts used in checking wrencnss shall be discarded.

L4
A325 and A490 bolts removed from structural joints shall not be
reaoves

reused.

Retightening previcusly tightened bolts which may have been
locsened by the tightening of adjacent bolts shall not be
considered reuse,

4.7 Ensure that any beveled washers removed are reinstalled at the cor=-
rect locations,

4.3 Bolted steel parts shall not be separated by gaskets in structural
joints.

4,9 Cleaning shall be done with acetone or with an LP&L approved solvent
in accordance with Reference 2.9, Control of Expendable Materials,
Use lint-free cloths to ensure cdryness after cleaning.

4,10 Other precautions and limitations as specified on the applicable
CIWA.

5.0 INITIIAL_CONDITIQNS
As specified on the applicable CIWA.
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8.1

8.1.1

ensioning Revision

v.—-'-.. - *rﬂ- - ..pb
“‘-ua&'-éﬁc-nnza-. X e sl

Torque wrenches

Torque multipliers

Acdapters

Ratchets

Skidmore-Wilheln Teorque Tension Test Machine (Part Nc. LATER)
Assorted sockets

Impact wrenches

Suitable marking crayons

Spud wrenches

ACCE2TANCE_CBITIZRIA

The required bolt tension shown on Attachment 10.1, Structural Bolt
Tensioning Chart, has been applied to all bolts being installed.

23QLzZ2L82

NOTE

Tne Turn-of-Nut Method is the preferred method
for tigntening ASTM A325 and A490 bolts.

TENSIONING BY TURN-OF=NUT METHOD

Inspect all joint surfaces, including those adjacent to the Ddolt
heads, nuts, or washers. Ensure that all parts and surfaces are
free of scale (except tight mill scale), burr:z. dirt, and other
foreign material that would prevent solid seating of the parts.
Clean, if necessary.

Install enough bolts to a2 "snug tight" condition so that the parts
of the joint are brought into good contact with each other,

-~
-




Maintenance Procedure MMab=012

Structural 251t Tensioning Revision 0

the tightness ate

s
few inpacts of za impact wrench or
the full effort of a man using an ordinary spud
wrench.

8.1.3 Install the remaining bolts and tighten to "snug tight."

CAUTION
During tensioning there shall be no rotation of

the part not turned by the wrench.

8.1.4 Bolt tensioning shall progress systematically from the most rigid
part of the joint to its free edges.

<:>8.1.5 Match mark the nut, bolt and the steel surface being bolted.

8.1.6 Tension all bolts in the joint by using the amount of nut rotaticn
specified on Attachment 10.2, Nut Rotation for Tensioning by Turn-
cf=-Nut Method.

8.1.7 Complete Attachment 10.4, Tensioning Data Sheet.
8.2 TENSIONING USING TORQUE OR IMPACT WRENCHES

8.2.1 Inspect all joint surfaces, including those adjacent to the bolt
heads, nuts, or washers., Ensure that all parts and surfaces are
free of scale (excep:t tight mill scale), burrs, dirt, and other
foreign material that would prevent solid seating of the parts.
Clean, if necessary.

8.2.2 Install enough bolts to a "snug tight" condition so that the parts
of the joint are brought into good contact with each other.
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ructyral Bolt Tensioring Revision

8.2.3 Install the remaining bolts and tighten to "snug tight."

8.2.4 Matech mark the nut, bolt and the steel surface deing bolted.

CAUTION

During tensioning there saall be no rotation Of

the part not turned by the wrench.

8.2.5 Starting from the most rigid part of the joint, use cone of the
methods listed below to tension each bolt:

8.2.5.1 Automatic Torque Control - Use of a torque control impact wrench
with automatic cutoff, set to shut off at desired bolt tension
in accordance with Attachment 10.3, Tensional Check of Torque
and Impact Wrenches.

8.2.5.2 Stall Torque Contrcl - Use of an impact wrench with air pressure
regulation set to "stall" at desired bolt tension in accordance
with Attachment 10.3, Tensicnal Check of Torque or Impact
Wrenches.

8.2.5.3 Manual Torque Control - Use of a manual torque wrench to obtain
a required average torque value as previously determin on At-
tachment 10.3, Tensionzcl Check of Torque and Impact Wrenches.

8.2.6 Retension each bolt previously tightenec to eliminate any relaxa-
tion caused Ly the tensioning of adjacent bolts.
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8.2.8

9.0

10.0
10.1
10.2
10.3
10.4

11.0

enznce Proczdure MM=€ .01

1&

Verify nut rotation from "snugz tight"™ is within the limits

otasicn Jor Tensioning by ijurne

specified on Attachment 10.2, Kut
of=Nu: Method.

Completes Attachment 10.4, Tensioning Data Sheetl.
S&2I20INIS
None
ATZARHMENIS
Structural Eolt Tencioning Chart
Nut Retation for Tensioning by Turn-of=-Nut Methed
Tensicnal Check of Torque and Impact Wrenches
Tensicning Data Sheet

COMMITMZNTS_AND.BEZZBENCES



STRUTTUDAL BOLT TINSIONING CHART

FASTENZR TENSION

INominal Bolt Size, | Mimim= Tascecer — : oz
Iaches A325 Bolts i A4S0 Bolts
/2 | 33 I
S /R ’ 20 ae
2/4 l ol 12
/8 . 4 81
1 sS4 £3
_1=1/8 59 84
| I > ¥ 75 107
i=-3/8 29 122
1-1/2 108 155

MM-6-012 Revision 0 Q Attachment 10.1 (1 of 1)
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Bolc length (frecz
underside of head
to axtrexe ead
point).

|

~ " - ) P
N ammcdeion oF Suton »-e_,f-;&_\-,f.“.._’.&&—;‘.‘a.‘.::&—--—-
- ]
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somgn N | ( alxv” | _I

Pam]geme 1 Pels

' !
Both faces mor-Coe face nore |Both faces slop
mal to bol: mal to bolt led not more

axis.(Use this jaxis and other |than 1.20 from
coluzn also if !face sloped nctmorual to bolt |
beveled washer
has been used).

(ogvel washar Pashers not

t used). Pscd).

+e than 1.20 laxis (bevel |

Up to and includ-
-

1/3 turn (A)* /2 surn (B)* [2/3 tura (C)=

‘L : im::vc
Over 4 diameters,
but not exceec: ag
8 diameters.

Over € diameters

lbut not exceeding

12 _dlapeters,

-
1/2 tura (B)* R/3 turn (C)* rlé turn (D)*

2/3 tura (C)* f/6 ture (D)* r turn (E)*

* Nut votation frem "snug-tight®condition is relative to bolt,
regardless of the element (nut or bolt) being turmed. For
bolts being installed by 1/2 turm or less, the tolerance
should be plus or minus 309 for bolcs imstalled by 2/3 tum
acd more, the tolerance should be plus or wmiaus 45% letters
in pasrenthesis indicate telerance bands shown below.

FiG.1

TOLERANCES FOR TURN-OF-NUT METHCD

em——

MM=6-012 Revision 0

10 Attachment 10.2 (1 of 3)
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Nut Botation for 1

ensioning

by Turne-cf=Nut Method
502:'\. e
e '] . - - - L -
¢t i3 desirec to install ASTM 4325, 7-T7/E" lcng by 4" digmeter bolts.
3 Deternine the 'number of cizueters' as fol.ows:
L = bolt length = 1-7/8"
T s b ‘
‘ _J D = bolt diameter = 3/4"
T

Number of Diameters

o

Number of diameters

;

From the value cszliculated above (2.5), determine the correct row to
use under 'Bolt Length' in Tatle 1, In this case, "Up to and
including 4 diameters™ is the correct row.

Now detarmine from the figures below the relationship between the
belt head, nut and the seating surfaces.

COLUMN | COLUME 2 COE.JJ\M‘!*'IS
s | \( 3
| ] x . . !
E Y ER i BN R ER

5 e 4 S ik

In this case, let's say that the bolt head and nut are parallel to
the seating surfaces as in Column 1 above.

MM=6-012 Revision 0O 1 Attachment 10.2 ( 20f 3)
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Sut Rotaticn for Tensioning

Turn=cf=-Nut Mechod

Table 1 under Cslumn ' (Both faces ncraal to belt axis),

=
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1o,

| 4
(44
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(&)
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o
0

1
g
o
0
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determine the amount 2. reguired n

Nut rotation = 1/3 turn

3

©
3}

2ans that the nut should be tightened from the 'saug-tizht'
ea, 1/3 of a turn,

-
.-

cr
.L

-
-

(48

(2]

on

The nut should be rotated as clese to 1/3 of a turn as possible,
nowever scme tclerances are allowed. This tolerance is indicated
the 'A' under Column 1 and is shown in Figure 1, This means that
the nut should be rotated between 3 and 5 o'eclock as shown Dy the
chaded area labelled 'A'.

Attachment 10.2 (2 0f3 )
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Bolt Grade:

Recommencad Minimum

orque Wrench
M&TE

Check usirg

"
=

Machine,

A, Perform three
the following:

tests using

Tension Kips

Torque Wrench

Minimum Actual Reading

Required (measured) (ft=1bs)
Test No. 1 Ti=
Test No. 2 L U TE=
Test No. 3 i T3s=

B, Calculate Average Torque (Tavg) as follows:

Tl £ 12 + 13 =

3

Tavg = ft-lbs

Torque Wrench M&TE No.
Torque Multiplier(s) M&TE No.

5. Impact Wrench Check using the Skicmore-Wilhelm Torque Test

Machine, M&TE No. (Later)

A. Using a typical bolt (same diameter/length of bolts to be
installed), perform a preliminary adjustment of the impact
wrench shutoff.

B. With the impact wrenca shutoff adjusted, perform three tests

MM=6=012 Revision O

using three typical bolts and record the following:

13 Attachment 10.3 ( lof 2
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] 2
(1)
!

r

o
w v u
(%4

ALl

‘ginimum requirecd'
(measured)’

bl
tactual

tactual

required.’

Performed By

Revieved 3By

Miniounm
,R..f' e —-:#

w N -

(measurecd)' readings at shuteff
and

the
readings must

Tension

-

Kips
Actual

-
I R e Tomgamm's
—m kel DEe s PN Ca

(Yleasured)

be

Date
Date
Mechanical Maintenance
Supervisor
14

MM=6<012 Revision 0

-y

aust be

%2 of the

C s m o8
R

greater

"mi

than the

difference between the highest and lowest
less than

nigpum

Attachment 10.3 (2 of% )
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1. Tensioned ltem/Location

%, Stud/Eolt dia. iB.y Qty
3. Final tension reqmt Kipe, Per dwg Rev
4, *Fequired nut/bdolt rotztion turns.

5. Sketech stud/bolt pattern and sequence rumbers:

6. Tensicning Data

Tensioning Tensioning Tensioning Tensioning
Bolt Completed Bolt Completed Bolt Completed Bolt Completed
No. (Initials) No. (Initials) No. (Initials) No. (Initials)

MM=6-012 Revision 0 15 Attachment 10.4 (L of 1)
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