Chapter 11 - Bolting
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Certification Requirements

Certification.

(a)

(b)

A-325 and A-490 High-Strength Bolt Assemblies used on
steel girder or truss bridges.
A certified copy of the mill test report.

All other bolt assemblies [A-307 excluding Guardrail Bolts,
Eye Bolts, Ribbed and Unfinished, A-449, F-1554 and A-

325/A-490 materials not covered by the provisions in (a)
above].

A certified copy of the mill test report.



Certified Mill Test Report
Requirements

Table 11.1 - "Certified Mill Test Report Requirements

Test A325 A449 A307 A687 Others

Chemical Analysis X X X X X

Hardness Test X X X X

Tensile Strength ( * by Wedge Test Method) X X X X X

"Proof Load Test X X X X X
®Rotational Capacity Test X

Charpy V-Notch X X

requirements of the specification.

@Rotational Capacity Test required for Zinc Coating (Galvanized) bolts only.
conducted using the actual nuts that are used on the project.

*Proof Load Test and/or Yield Test as allowed or specified by the applicable ASTM Specification.

*Certified Mill Test Report shall state that Wedge Test Method was used (For ASTM A307 and A449
bolts the Wedge Test Method is required only for square and hexagon head bolts. Wedge Test Method
not required for ASTM A687. See appropriate specifications).

This test shall be

“The requirements set forth in this table are to alert the Contractor to the requirements for testing and
certification as specified in the applicable ASTM Specifications and are not intended to alter the
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Rotational Capacity Test Certificate

atational Capacity Lot ey

DHGel666
Test Equipment
Model M3 Skidmore

Model#3726134 Torgue Wrench

Component Size and Deseripfion

Test Method
FHWA

Serial Number
1668

LETDI

-1 x2 104 ASTM A325-1 Hex Bolt Mech Galv

34-10 ASTM ASES DH Nut Mech Galv

34 ASTM Fdin-1 Washer Mech Galv

Tesi Data - Minimum Installation Tension

ISJEUNE

BOLT COMPAMY

3500 WEST HIGHWAY 13
BLRMEVILLE, MM 5533717995
FH: 951-390-TT00

FaX: $5d90.35d4

Test Date

862000

Calibration Date
17200

111272009

Lot#
ZTEEOAZ

PMETL

Cz656M

" Maximum Allowable

Sample Eastener Tension (Ihs.) Torgue (Ti, 1hs.}
1 ZH.000 230
2 28,000 200
sl i = Full Rotati
Sam Degrees of Rotation Fastener Tension (Ths.)
I 240 36,000
2 240 38,000
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Testing Requirements

Two classes of bolts:

Acceptance.

(@)  A-325 and A-490 High-Strength Bolt Assemblies used on
steel girder or truss bridges.
Documented measurements and visual inspection.

. Rotational Capacity.

1 Direct Tension Indicator (DTI).

(b)  All other bolt assemblies

Documented measurements and visual inspection.



High Strength Bolt Assemblies
A325 or A490 Bolts

= Used in friction type
connections

» Bolts are tightened to a high
tension, producing clamping
forces which enable the steel
surfaces to carry loads by
friction



High Strength Bolt Assemblies
A325 or A490 Bolts

Rotational Capacity Test

¢ Checks lubrication of
nut and threads of bolt
for proper tension

¢ 3 each -
bolt/nut/washer




High Strength Bolt Assemblies
A325 or A490 Bolts

Direct Tension Indicator (DTI) Test

¢ Verifies the DTI
Dimples on DTI
must be squished
within a specified range
of tension

¢ 3 each - bolt/nut/washer/DTI (if bolt length is 4” or larger)

¢ 6 each - bolt/nut/washer/DTI (if bolt length is less than 4”)
The additional 3 bolts are 4” or longer



Direct Tension Indicators

Hardened washer with
protrusions

Placed under the bolt /

head

Protrusions are \

flattened when bolt is \ . \
NN N\

tightened
. H
Marked for use with | wa:s(i,e;ed
A325 or A490 bolts T
urned

Element







Bolt Placement and Connection
Bolt Length

Grip

'— Washer -‘ |

face
.0
<
—— Hex

Hex - Il hreaq’_
head Length

— a S




Bolt Placement and Connection
Bolt Length

Bolt Length = Connection plate thickness (grip)
+ thickness of nut (same as bolt diameter)
+ thread projection (1/4”)
+ thickness of washer(s)
+ thickness of DTI

Example: Two % plates connected using a a %" bolt
diameter with washer and DTI

= (W' +12") + (¥4 + Ya") + 3/16” + 1/8" = 2 5/16” or 2 ¥2"

grip nut & thread washer DTI round up to
nearest %4”



Bolt Placement and Connection

Bolt Length

Figure 11.3 Bolt Length

Bolt Diameter Size *Length to Add
58 18
4 T
18 118
1’ 114

*Add o the grip to determine total bolt length required.

Figure 11.4 Thickness of Washers

Washer Type “Thidkness
et \\esher 316
Bovdled \esher 916
Direct Tersion Indicztor (DT1) 18
“Addtothe giptoceteminetdd bott lengthreduired




Bolt Placement and
Connection

Connected Plates

« Clean and Free of any materials
that could compromise the
connection

¢ Dirt

¢ Burrs

¢ Oll

¢ Paint (except shop applied
primer)

¢ galvanizing







Bolt Placement and Connection

= Bolt heads are showing in
conspicuous or visible locations

+ Flange Splice - Bolts placed with
head down

= Web Splice - Bolts placed with
head to exterior face of girders

« Bolt tightening shall progress
from the inside of the connection
to the outside
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Turn-of-Nut Installation Method

=« Hardened washers are not
required

= The nut shall first be snug
tightened

« The nut shall then be rotated to
amount given in the table,
depending on bolt length



Turn-of-Nut Installation Method

Nut Rotation from Snugged Condition (a,b)
Geometry of Quter Faces of Bolted Parts

BoltLength Measured Both Faces Normal to  One Face Normal to Both Faces Sloped

From Underside of Bolt Axis Bolt Axis and Other Not More Than 1:20

Head to End of Bolt Face Sloped NotMore From Normal to Bolt
Than 1:20, Bevel Axis, Bevel Washers
Washer Not Used Not Used

Up to and including 4 1/3 turn 1/2 turn 2/3 tum

diameters

Over 4 diameters but 1/2 turn 2/3 turn 5/6 turn

not exceeding 8

diameters

Over 8 diameters but  2/3 turn 5/6 turn 1 turn

not exceeding 12
diameters (c)

a Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned. For
bolts installed by 1/2 turn and less, the tolerance should be plus or minus 30 degrees; for
bolts installed by 2/3 turn and more, the tolerance should be plus or minus 45 degrees.

b Applicable only to connections in which all material within grip of the bolt 1s steel.

¢ No research work has been performed by the Research Council Riveted and Bolted
Structural Joints to establish the turn-of-nut procedure when bolt lengths exceed 12
diameters. Therefore, the required rotation must be determined by actual tests in a suitable
tension device simulating the actual conditions.



Inspection
DTIs

Use a 0.005” feeler gage.

Contractor shall check sufficient
number of bolts in each joint to insure
proper tension.

SDDOT inspector shall Check a
minimum of 20% of bolts in each joint,
with a minimum of 4 in each joint.

Half of the gaps must be refused with
the feeler gage to be ok, but still must
have at least one visible gap left.




Inspection
Other Items to consider

= Use new bolt each time

—QOnce bolt is at full tension it can
not be reused again

= |f It needs to be loosened the bolt
should be discarded

= Make sure washer does not turn

= Tighten bolts within 10 second if
using an impact wrench

= Anchor bolts require rolled threads
(not cut threads)
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