
Sign Structure Inspection Sign Structure Inspection 
Updates?Updates?
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Why Inspection?Why Inspection?
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FAILURE RESULTED FROMFAILURE RESULTED FROM
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Steel CertificationSteel Certification
Requirements for Coil SteelRequirements for Coil Steel
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Steel CertificationSteel Certification
Requirements for Coil SteelRequirements for Coil Steel

TENSILE STENGTH



Steel CertificationSteel Certification
Requirements for Coil SteelRequirements for Coil Steel

�� COIL MANUFACTURERS CAN SELL COILS WITH ONLY PROVIDING CHEMICAL RCOIL MANUFACTURERS CAN SELL COILS WITH ONLY PROVIDING CHEMICAL REPORTEPORT

�� PROCESSORS MUST DO MECHANICAL PROPERTY TEST: PROCESSORS MUST DO MECHANICAL PROPERTY TEST: 

1.1. 2 COILS TESTED  PER HEAT TO QUALIFY THE HEAT2 COILS TESTED  PER HEAT TO QUALIFY THE HEAT
�� 2  TESTS EACH SECTION UNTIL MID LAP2  TESTS EACH SECTION UNTIL MID LAP
�� THICKNESS OF COIL STEEL GOVERNS WHICH COILS TESTED: LESS THAN 1/THICKNESS OF COIL STEEL GOVERNS WHICH COILS TESTED: LESS THAN 1/1616THTH DIFFERENCE IN THICKNESS  DIFFERENCE IN THICKNESS  

ANYONE, BUT GREATER THAN 1/16ANYONE, BUT GREATER THAN 1/16THTH MINIMUN AND MAXIMUM MINIMUN AND MAXIMUM 

2.2. MUST PROVIDE ORIGINAL CHEMICAL REPORT AND MECHANICAL TEST REPORTMUST PROVIDE ORIGINAL CHEMICAL REPORT AND MECHANICAL TEST REPORTS TO THE S TO THE 
PURCHASERPURCHASER

3.3. CVN TEST MUST BE TAKEN FROM THREE LOCATIONS H,M,AND END. NOTE IFCVN TEST MUST BE TAKEN FROM THREE LOCATIONS H,M,AND END. NOTE IFPLATE IS TAKEN PLATE IS TAKEN 
BEFORE THE MID LAP THEN TWO TEST ARE REQUIRED FROM EACH PLATE CUBEFORE THE MID LAP THEN TWO TEST ARE REQUIRED FROM EACH PLATE CUT T 
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Note:  Bottom of leveling nuts less than one 
diameter from top of concrete

Placing Top Washers and Nuts



InstallationInstallation of Doubleof Double--NutNut--Moment JointsMoment Joints
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Turn-of-Nut Pre-tensioning

Anchor Rod 
Diameter, in.

Nut Rotation from Snug-Tight Conditiona,b,c

F1554 Grade 36 F1554 Grades 55 
and 105

A615 and A706 
Grade 60

1 ½ 1/6 turn 1/3 turn

> 1 ½ 1/12 turn 1/6 turn

a Nut rotation is relative to anchor rod. The tolerance is plus or minus 20 degrees.
b Applicable only to double-nut-moment joints.
c Beveled washer should be used if: a) the nut is not into firm contact with the base 
plate; or b) the outer face of the base plate is sloped more than 1:40.



VERIFICATION TORQUE
T=0.12dT

Tension / Torque Relationship

Anchor Bolts

Anchor Dia. F1554 GR 36 F1554 GR55 F1554 GR 105 A615 / A706

Ten.  /  Tor. Ten. /   Tor. Ten. /   Tor. Ten. /   Tor.

1/2 4    /     20 6    /      30 11  /     55 7   /      38
5/8 7    /     44 10   /      62       17  /    106 11  /       69
3/4 10   /     75        15   /     112 25  /    188 16  /     120
7/8 13   /   114 21   /     183    35  /    306 22  /     192
1     18   /   180 27   /     270 45  /    450 29  /     290

1-1/8 22   /   248 34   /     384 57  /    641 37  /     416
1-1/4 28   /   350 44   /     550 73  /    912 47  /     588
1-1/2 41   /   615 63   /     945 105  /  1575 67  /   1005
1-3/4 55    /   962 86   /   1505 143  /  2502 91  /   1592

2 73    / 1460 113  /   2260 188  /  3760 - /       -
2-1/4 94    / 2115 146  /   3285 244  /  5490 156  /   3510
2-1/2 116    / 2900 180  /   4500 300  /  7500 - /       -
2-3/4 143    / 3932 222  /   6105 370  / 10175 - /       -
3 173    / 5190 269  /   8070 448  / 13440 - /       -

3-1/4 206    / 6695 320  / 10400 533  / 17322 - /       -
3-1/2 242    / 8470 375  / 13125 625  / 21875 - /       -
3-3/4 280   /10500 435  / 16312 725  / 27188 - /       -
4 321   /12840 499  / 19960 831  / 33240 - /       -



INSPECTION REQUIREMENTSINSPECTION REQUIREMENTS

�� .�����6���
����.�����6���
����

�� .�����6�������
��.�����6�������
��

�� .�����6����?�����
��.�����6����?�����
��

�� �
�
�����
�
�
�����


�� ��������������

�
�����2�
�����2 INDIRECTLY



TRYING TO ACHIEVETRYING TO ACHIEVE
FOR SIGN STRUCTUREFOR SIGN STRUCTURE FABRICATIONFABRICATION
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INSPECTION SHOPINSPECTION SHOP



INSPECTION PROGRAMINSPECTION PROGRAM



RESEARCH
• Signal pole and high mast pole pooled fund fatigue study – Karl 

Frank, University of Texas
• Sign vibration study – Karl Frank, University of Texas

• NCHRP Research Project 10-70 update– Sougata Roy, Lehigh

• Field and lab work for Iowa high mast pole lighting towers– Rob 
Connor, Purdue



Research Project 9Research Project 9--15261526

"Investigation of the Fatigue Life of Steel Base Plate to Pole "Investigation of the Fatigue Life of Steel Base Plate to Pole 

Connections for Traffic Structures" Connections for Traffic Structures" 
A Pooled Fund StudyA Pooled Fund Study
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Wyoming DetailWyoming Detail
(mast arm)(mast arm)
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LEHIGH UNIVERSITY   /  ADVANCED TECHNOLOGY FOR LARGE STRUCTURAL 
SYSTEM CENTER (ATLSS)



Critical DetailsCritical Details
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LEHIGH UNIVERSITY / ADVANCED TECHNOLOGY FOR LARGE STRUCTURAL 
SYSTEM CENTER (ATLSS)



RESEARCH PROGRAMRESEARCH PROGRAM



HighHigh--mast Tower Lab and mast Tower Lab and 
Field Research Update Field Research Update 



SUMMARYSUMMARY
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