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State of Illinois 
Department Of Transportation 

 
CONSTRUCTION INSPECTOR'S CHECKLIST 

FOR 
STRUCTURAL STEEL BOLTING 

The installation of fasteners in bridge connections is a critical element in the proper behavior of 
the structure.  All connections are to be installed, tightened and inspected in accordance with 
the latest issue of the Specifications for Structural Joints using A325 or A490 Bolts for slip 
critical connections as issued by the Research Council on Structural Connections of the 
Engineering Foundation.  The pertinent parts of this specification are discussed in detail in 
Section 500 of the Construction Manual.  While its use is not required, this checklist is provided 
to give the inspector a quick overview of the requirements.  Before beginning any fastener 
installation the inspector should read and be familiar with all of the requirements for the type of 
fastener used.  If your answer to any of the following questions is no, STOP and review the 
required information before continuing. 

1. PRE-INSTALLATION INSPECTION 

Have you read Section 505 of the Standard Specifications, the Supplemental 
Specifications, the Special Provisions and Section 500 of the Construction 
Manual? ____ 

Are all fasteners being stored in their original containers so that they are 
protected from dirt and moisture or intermixing of lots?  Lids should be on and 
the containers not stored under plastic. ____ 

Do all delivered fastener assemblies have approved manufacturer's markings?  
Markings should be on the containers, not just the lids.  (505.04)(f)(3)(f)(1) ____ 

CONTAINER INFORMATION REQUIREMENTS: 

A. Manufacturer identification 
B. Contents 
C. Component lot numbers (verify with MCTR) 
D. R-C lot number 

Have you received the required certifications from the mill, the manufacturer 
and/or distributor?  (505.04)(f)(3)(f)(2) ____ 

MILL TEST REPORT (MTR)  505.04(f)(3)(e)(1) 

A. From steel producer on their form 
B. One report for each component 
C. Report must contain following: 

1. Heat number 
2. Chemical analysis 
3. Location where melted and manufactured 
4. Location where tests conducted 
5. Date of tests 
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MANUFACTURER CERTIFIED TEST REPORT (MCTR) 505.04(f)(3)(e)(2) 

A. From each component manufacturer to document any tests they performed 
B. Report must contain the following: 

1. Mill heat numbers (verify with MTR) 
2. Manufacturer lot number (verify with container) 
3. Test results 

BOLT A. Proof load test minimum values: 1/2 in. bolt 12,050 lbs.
   5/8 in. bolt 19,200 lbs.
   3/4 in. bolt 28,400 lbs.
   7/8 in. bolt 39,250 lbs.
   1 in. bolt 51,500 lbs.
     
 B. Wedge tensile test (10o with no head failures ¼ in. to 1 in.) 
   (6o with no head failures over 1 in.) 
  minimum values: ½ in. bolt 17,050 lbs.
   5/8 in. bolt 27,100 lbs.
   ¾ in. bolt 40,100 lbs.
   7/8 in. bolt 55,450 lbs.
   1 in. bolt 72,700 lbs.
     
 C. Hardness test ≤ to 1 in. bolt min. 24RC max. 34RC 
   > 1 in. bolt min. 19RC max. 31RC 
      
 D. Galvanization thickness min. 2 ml. max. 6 ml. 
     
 E. R-C test   
     
  1.  Component lot number   
  2.  R-C lot number   
  3.  Location and date of tests   
     
NUT A. Proof load test minimum values: ½ in. nut 20,450 lbs.
   5/8 in. nut 32,550 lbs.
   ¾ in. nut 48,100 lbs.
   7/8 in. nut 66,550 lbs.
   1 in. nut 87,250 lbs.
     
 B. Hardness test C and C3 nuts B78 to C38
   DH and 2H nuts C24 to C38
     
 C. Galvanization thickness min. 2 ml. max. 6 ml. 
     
WASHER A. Hardness test black and mech. galv. C38 to C45 
   hot dip galv. C26 to C45 
     
 B. Galvanization test min. 2 ml. max. 6 ml. 

4. Certification statement 
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DISTRIBUTOR CERTIFIED TEST REPORT (DCTR)  505.04(f)(3)(e)(3) 

A. Prepared by distributor 
B. Documents R-C tests they performed and lot numbers assigned 
C. Must contain the following: 

1. Manufacturer lot numbers (verify with MCTR) 
2. R-C test results 
3. Location and date of tests 
4. R-C lot numbers 
5. Certification statement 

NOTE:  Galvanized fastener assemblies must have all physical tests performed after 
galvanization.  Therefore the test results could be on either the MCTR or the DCTR 
depending on who had the components coated. 

Do all containers have an ILL OK stamp on them or have you received a letter 
from the Bureau of Materials and Physical Research approving the fasteners? 
If not, have you sent the required samples to Materials for testing?  No 
installation should begin until you have received the results. ____ 

Do all delivered fasteners have lubrication? Black fasteners should be oily to 
the touch; galvanized nuts should have a visible tinted lubricant on them. 
(505.04)(f)(4)(g)(2a & b), 1006.08 ____ 

Has the contractor supplied a tension calibrating device?  The device must 
have been calibrated within the last year and the calibration results must be 
included.  The device must be capable of testing the following minimum bolt 
lengths  (505.04)(f)(2): 5/8” and 3/4” : 2” 
 7/8” : 2.25” 
 1” : 2.5” ____ 

Have you performed rotational capacity tests on two assemblies from each 
rotational capacity lot and recorded the results? (505.04)(f)(3)(g)(1) ____ 

INSPECTION DURING INSTALLATION 

Has the contractor demonstrated that the procedure to be used by the bolting 
crew will provide the required tension in a tension calibrating device?  Does 
each bolting crew member fully understand the tightening procedure to be 
used?  (505.04)(f)(2) ____ 

Are only enough fasteners that can be used during a work shift being removed 
from storage and are all unused fasteners being returned to storage in their 
original containers at the end of each work shift? ____ 

Are all of the holes in the splices and field connections being filled with bolts 
before any bolt tightening is begun?  On continuous span beams no bolt 
tightening shall begin until the entire length is in place. (505.04)(f)(2) ____ 

Are all fasteners in a connection being brought to snug tight before final 
tightening is begun? Snug tight should bring all the plies of a connection into 
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contact with each other.  Start at the most rigid part (near the center) of the 
connection and work toward the free edges. (505.04)(f)(2) ____ 

Are all fasteners being brought to the required minimum tension in accordance 
with the Specifications?  Start at the most rigid part (near the center) of a 
connection and work toward the free edges. (505.04)(f)(2) ____ 

If at any time during installation you suspect the level of lubrication of the 
fastener has changed, are you conducting additional rotational capacity 
testing? ____ 

Are you monitoring the installation to assure that the installation method is 
being properly applied? ____ 

Are you inspecting each completed connection as required by the specification 
for the type of fastener used? ____ 

Galvanized and A490 bolts can not be reused.  A325 black bolts may be 
reused if allowed by your supervisor.  Additional tightening is not considered 
reuse. ____ 

TURN-OF-THE-NUT METHOD 

After snug tightening has each bolt or socket been marked so that the required 
turn can be verified? (505.04)(f)(2)(d) ____ 

Is the unturned element being prevented from turning? ____ 

If impact wrenches are being used, are they of sufficient capacity so that the 
required turn is being performed in approximately 10 seconds? ____ 

Is tightening progressing from the most rigid part (near the center) to the free 
edges?  ____ 

Are all bolts being tightened using the required turn of the nut? ____ 

Are you visually checking the match marks to ensure that each fastener has 
been turned the amount necessary to achieve the required minimum tension?  
(505.04)(f)(2)(d)(2) ____ 

TWIST-OFF BOLTS 

Following the snug tightening operation, are all fasteners being tightened until 
the control or indicator element is twisted off?  (505.04)(f)(2)(b) ____ 

Is tightening progressing from the most rigid part (near the center) to the free 
edges?  (505.04)(f)(2) ____ 

Are you monitoring the tightening operation to ensure that the proper procedure 
is routinely being followed? ____ 

Are you visually checking that each control or indicator element has sheared? ____ 



Rev. 12/14/07 Structural Steel Bolting 
 

Sheet 5 of 5 

Are you tapping each fastener with a hammer to ensure there are no loose 
fasteners? ____ 

Is the Contractor cleaning and painting the exposed end?  Cleaning may be 
accomplished with a wire brush or power tool.  Painting shall consist of one 
coat (5.0 mils minimum thickness) of an approved high-build aluminum epoxy 
mastic. (505.04)(f)(2) ____ 

LOCK PIN AND COLLAR 

Following the snug tightening operation, are all fasteners being tightened until 
the control or indicator element is broken off? (505.04)(f)(2)(c) ____ 

Is tightening progressing from the most rigid part (near the center) to the free 
edges? (505.04)(f)(2) ____ 

Are you monitoring the tightening operation to ensure that the proper procedure 
is routinely being followed? ____ 

Are you visually checking that each control or indicator element has broken?  
Are you randomly measuring the collar dimensions to ensure they are within 
the allowable tolerances shown in the manufacturer's table? (505.04)(f)(2)(c) ____ 

Is the Contractor cleaning and painting the exposed end?  Cleaning may be 
accomplished with a wire brush or power tool.  Painting shall consist of one 
coat (5.0 mils minimum thickness) of an approved high-build aluminum epoxy 
mastic. (505.04)(f)(2) ____ 

DIRECT TENSION INDICATORS  

Following the snug tightening operation, are you checking that the number of 
spaces in which a 0.005 inch gage is refused does not exceed the allowable 
value?  (505.04)(f)(2)(a)(2) ____ 

Is tightening progressing from the most rigid part (near the center) to the free 
edges?  (505.04)(f)(2) ____ 

Are you monitoring the tightening operation to ensure that the proper procedure 
is routinely being followed? ____ 

Are you visually checking that all gaps are not completely closed? 
(505.04)(f)(2)(a)(2) ____ 

Are you checking that the number of spaces in which a 0.005 inch gage is 
refused is equal to or greater than the allowable value?  (505.04)(f)(2)(a)(2) ____ 


	2006 Construction Manual

	Preface
	BC 2371  Construction Manual Corrections and Comments
	Message to the Resident on Construction
	CON 1  Construction Manual
	Table of Contents
	Administration
	Section 100  General Requirements and Covenants
	101  Definition of Terms
	102  Preparation of Bid
	103  Award of Contract
	104  Scope of Work

	105  Control of Work
	106  Control of Materials
	107  Legal Regulations and Responsibilities to Public
	108  Prosecution and Progress
	109  Measurement and Payment

	Survey Section
	Section 200  Earthwork, Landscaping, Erosion Control
	201  Clearing, Tree Removal and Protection, Care and Repair of Existing Plant Material
	202  Earth and Rock Excavation
	203  Channel Excavation
	204  Borrow Excavation
	205  Embankment
	208  Trench Backfill
	211  Topsoil and Compost
	212  Final Shaping, Trimming and Finishing
	280  Temporary Erosion Control

	Section 300  Subgrades, Subbases and Base Courses
	301  Subgrade Preparation
	302  Lime Modified Soils
	310  Lime Stabilized Soil Mixture
	312  Stabilized Subbase
	351  Aggregate Base Course
	352  Soil-Cement Base Course
	353  Portland Cement Concrete Base Course
	354  Portland Cement Concrete Base Course Widening
	356  Bituminous Concrete Base Course Widening

	Section 400  Surface Courses, Pavements, Rehabilitation and Shoulders
	403  Bituminous Surface Treatment (Class A-1, A-2, A-3)
	406  Bituminous Concrete Binder and Surface Course Class I
	420  Portland Cement Concrete Pavement
	424  Portland Cement Concrete Sidewalk
	442  Pavement Patching (Concrete Patches)
	483  Portland Cement Concrete Shoulders

	Section 500  Structures
	501  Removal of Existing Structures
	502  Excavation for Structures
	503  Concrete Structures
	504  Precast Concrete Structures

	505  Steel Structures
	508  Reinforcement Bars
	512  Piling
	542  Pipe Culverts

	Cleaning and Painting Existing Steel Structures
	Section 600  Incidental Construction
	606  Concrete Gutter, Curb, Median and Paved Ditch
	609  Bridge Approach Pavement and Shoulder Pavement Drains
	611  Treatment of Existing Field Tile Systems
	664  Chain Link Fence
	665  Woven Wire Fence

	Section 700  Work Zone Traffic Control, Signing and Pavement Marking
	Section 800  Electrical Requirements
	815  Trench and Backfill for Electrical Work
	821  Roadway Luminaires
	825  Lighting Controller
	836  Pole Foundation
	838  Breakaway Devices
	873  Electric Cable

	Section 900  Reserved
	Construction Memorandums
	1  Purpose of Construction Memorandums, Index and Extensions of Expiration Dates
	2  Construction Projects Incorporating Experimental Features
	3  Specification Changes for Projects Under Contract
	4  Contract Changes - Articles 104.02 and 109.04
	5  Project Acceleration
	6  Procedures for Local Agency Contracts Exempt from Federal Oversight
	7  County and Township Roads Used as Haul Roads (Section 107)
	8  Independent Weight Checks and Scale Checks
	10  Vibratory Rollers Approved for Use in Illinois - Article 1101.01(g)
	11  Bituminous Spreading and Finishing Machines Approved for Use in Illinois - Article 1102.03
	14  Labor Compliance Federal-aid Highway Projects
	15  Welding of Construction Accessories to Structural Steel Bridge Members (Section 505)
	24  Equal Employment Opportunity Contract Provisions and District Responsibilities
	28  Administration of Contract Time for Working Day Contracts - Articles 108.03, 108.04 and 108.08
	30  Policies and Procedures for Approval of Subcontractors
	33  Operational Review of Contract Quantities
	39  Transportation or Operation of Heavy Equipment on Pavement or Bridges Within the Contract Limits - Article 107.16
	40  Rubblizing PCC Pavement and Placing a Bituminous Concrete Overlay
	42  Contractor Coring of Pavement
	43  Coring Policy for Thickness Determination
	44  Pile Splices
	45  Type III High-Early-Strength Portland Cement Concrete Mixture
	46  Field Control of Railroad and Utility Adjustments
	51  Delay Starting Work - Article 108.03
	53  California Type Profilograph - Articles 407.09 and 420.12
	55  Placement of Bituminous Mixtures - Article 406.15
	57  Plan Preparation and Field Location of Utilities
	59  Resurfacing of D-Cracked CRC Pavements
	60  Erosion and Sediment Control
	61  Guidelines for Negotiation and Administration of Consultant Contracts for Construction Engineering Services
	63  Construction Safety
	64  Sequential Deck Pours
	67  Earthwork Quantities for Separate Grading and Paving Contracts
	68  Trees
	70  Preconstruction Conference Guidelines
	71  Guidelines for Review of Contract Claims
	72  Structural Steel Damaged During Deck Removal
	73  Guidelines for the Use of a Vibratory Screed to Finish Bridge Decks - Article 503.17 (c)
	74  Guidelines for Pumping of Bridge Deck Concrete
	75  Special Concrete Patching Mixture Opening Road to Traffic
	76  Contractor Payments - Articles 109.07 and 109.08
	77  Winter Shutdown Procedures
	78  Bridge Deck Patching

	Documentation
	A  General Requirements
	B  Final Documentation Requirements by Pay Unit
	C  Final Documentation Requirements by Pay Item
	D  Reference Tables
	E  Trench Backfill Tables for Concrete Pipe
	F  Documentation Examples

	2004 Schedule of Average Annual Equipment Ownership Expense
	Project Procedures Guide
	Construction Inspector's Checklists
	Bituminous Concrete Binder and Surface Course, Class I
	Bituminous Concrete Pavement (Full Depth)
	Bituminous Shoulders
	Bridge Superstructures
	Concrete Structures Other Than Bridge Decks
	Continuously Reinforced PCC Pavement
	Contract Administration
	Erosion Control
	Earth Excavation and Embankment
	Lime Modified Soil
	Pavement Patching
	Piling
	Pipe Culverts
	Portland Cement Concrete Pavement
	Stabilized Subbase, BAM, CAM, PAM and CAM II
	Storm Sewers
	Structural Steel Bolting
	Traffic Signal Installation

	Forms and Reports
	DBE and Equal Employment Opportunity





