
   

APRIL 3, 2017 

REPLACEMENT OF HIGHWAY SIGNING ON I-84 

FEDERAL AID PROJECT NO. 0843(203) 

STATE PROJECT NO. 171-304 

 

TOWNS OF SOUTHINGTON, PLAINVILLE, NEW BRITAIN AND FARMINGTON  

ADDENDUM NO. 2 

 This Addendum addresses the following questions and answers contained on the “CT DOT 

QUESTIONS AND ANSWERS WEBSITE FOR ADVERTISED CONSTRUCTION 

PROJECTS”: 

Question and Answer No’s. 1, 4, 6, 7, 8, 9, 11, 12 and 13. 

 SPECIAL PROVISIONS 

NEW SPECIAL PROVISIONS 

The following Special Provisions are hereby added to the Contract: 

 

 NOTICE TO CONTRACTOR – TEMPORARY ACCESS ROAD 

 NOTICE TO CONTRACTOR – EXISTING DOT ELECTRICAL FACILITIES 

 SECTION 1.03 – AWARD AND EXECUTION OF CONTRACT 

 ITEM NO. 0201001A – CLEARING AND GRUBBING 

 ITEM NO. 1201801A – MONOTUBE BRIDGE SIGN STRUCTURE 

 ITEM NO. 1201804A – 4 CHORD TRUSS CANTILEVER SIGN STRUCTURE 

 ITEM NO. 1202999A – DRILLED SHAFT TRAFFIC STRUCTURE 

FOUNDATION 

 

 

REVISED SPECIAL PROVISIONS 

The following Special Provisions are hereby deleted in their entirety and replaced with the 

attached like-named Special Provision: 

 

 SECTION 1.08 – PROSECUTION AND PROGRESS 

 ITEM NO. 0603768A – STRUCTURAL STEEL 

 ITEM NO. 1203902A – STRUCTURE MOUNTED SIGN SUPPORT 

 

The attached plate for “Sign Number 084E-109-R317-EX34-C” and “Sign Number 084E-109-

R317-EX34-D” are hereby added to the special provision entitled “Item No. 1207034A – Sign 

Face – Extruded Aluminum”. 
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DELETED SPECIAL PROVISIONS 

The following Special Provisions are hereby deleted in their entirety: 

 

 ITEM NO. 1202352A – TUBULAR ARCH SIGN SUPPORT FOUNDATION 

 ITEM NO. 1215020A - TUBULAR ARCH SIGN SUPPORT STRUCTURE 

 ITEM NO. 1215023A – TUBULAR ARCH CANTILEVER SIGN SUPPORT 

 

 

 

CONTRACT ITEMS 

NEW CONTRACT ITEMS 

ITEM NO. DESCRIPTION UNIT QUANTITY 

0201001A CLEARING AND GRUBBING LS LS 

0601000 CLASS “A” CONCRETE CY 4 

0602053 WELDED WIRE FABRIC  LB 250 

0974001 REMOVAL OF EXISTING 

MASONRY 

CY 4 

 

1201801A MONOTUBE BRIDGE SIGN 

STRUCTURE 

EA 11 

1201804A 4 CHORD TRUSS CANTILEVER 

SIGN STRUCTURE 

EA 9 

1202999A DRILLED SHAFT TRAFFIC 

STRUCTURE FOUNDATION 

EA 22 

 

 

 

REVISED CONTRACT ITEMS 

ITEM NO. DESCRIPTION ORIGINAL 

QUANTITY 

REVISED 

QUANTITY 

0910194 METAL BEAM RAIL (TYPE R-B 350 

10 GA) 

2,320 LF 2,345 LF 

 

0910195 METAL BEAM RAIL (TYPE R-B 350 

SYSTEM 5 10 GA.) 

20 LF 58 LF 

0910400 CONVERT METAL BEAM RAIL 

(TYPE R-I TO TYPE R-I SYSTEM 2) 

150 LF 213 LF 

0910401 CONVERT METAL BEAM RAIL 

(TYPE R-I TO TYPE R-I SYSTEM 3) 

145 LF 170 LF 

0925201 PAVEMENT FOR RAILING 870 SY 920 SY 

1201802A 4 CHORD TRUSS BRIDGE SIGN 

STRUCTURE 

2 EA 4 EA 

1202239A OVERHEAD TRUSS SIGN SUPPORT 

FOUNDATION 

4 EA 17 EA 
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DELETED CONTRACT ITEMS 

ITEM NO. DESCRIPTION ORIGINAL 

QUANTITY 

REVISED 

QUANTITY 

1202352A TUBULAR ARCH SIGN SUPPORT 

FOUNDATION 

35 EA 0 

 

1215020A TUBULAR ARCH SIGN SUPPORT 

STRUCTURE 

13 EA 0 

1215023A TUBULAR ARCH CANTILEVER 

SIGN SUPPORT 

9 EA 0 

 

PLANS 

NEW PLANS 

The following Plan Sheets are hereby added to the Contract: 

 

04.32.A2 

04.33.A2 

04.34.A2 

04.35.A2 

04.36.A2 

04.37.A2 

04.38.A2 

04.39.A2 

04.40.A2 

04.41.A2 

 

 

REVISED PLANS 

The following Plan Sheets are hereby deleted and replaced with the like-numbered Plan Sheets: 

 

02.01.A2 

 

03.10.A2 

03.12.A2 

03.28.A2 

03.29.A2 

03.32.A2 

03.33.A2 

 

05.07.A2 
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DELETED PLANS 

The following Plan Sheets are hereby deleted in their entirety: 

 

04.15 

04.16 

04.17 

04.18 

04.19 

04.20 

 

 

 The Bid Proposal Form has been revised to reflect these changes. 

 

 The Detailed Estimate Sheets do not reflect these changes.   

  

 There will be no change in the number of calendar days due to this Addendum. 

   

 The foregoing is hereby made a part of the contract. 
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  GENERAL 

NOTICE TO CONTRACTOR – TEMPORARY ACCESS ROAD 

 

 

An overhead sign support is proposed to be installed on I-84 eastbound in the vicinity of Exit 35, 

approximately 230 feet west of existing overhead sign support #21562. To install the sign 

support foundation on the south side of I-84 at this location access to the foundation site is not 

feasible from the roadway. To access this foundation site the Contractor will be permitted to 

construct a temporary access road from the Northeast corner of Tilcon’s parking lot located off 

Woodford Avenue. Some clearing and grubbing will be necessary prior to the installation of this 

temporary access road.   

 

At least 2 weeks prior to the start of clearing and grubbing and the construction for the 

installation of this temporary access road, a meeting shall be held with the Contractor, DOT 

personnel and a representative from Tilcon to inform Tilcon and their employees who normally 

use this parking lot area the commencement of construction for the temporary access road. 

 

The Contractor shall construct this temporary access road in a consecutively daily operation. 

Once the temporary access road is installed, it shall only be used for the installation of the 

overhead sign support foundation, backfill of the foundation, the erection of the overhead sign 

support posts and connection of the sign support span members to the sign support posts. Each of 

these construction activities (installation of the overhead sign support foundation, backfill of the 

foundation, the erection of the overhead sign support posts and connection of the sign support 

span members to the sign support posts) shall be performed in a consecutively daily operation.  

Upon completion and inspection of all the construction activities associated with this overhead 

sign support foundation, the Contractor shall remove the temporary access road and restore the 

area. 

 

During the construction of all the activities associated with this overhead sign support as 

mentioned above the Contractor shall minimize disruption to the property owner’s parking lot 

area. 

 

During construction and at the end of the workday the Contractor shall not store construction 

equipment or material in the parking lot area which will restrict sight lines from egress and 

maneuvering around the property owner’s parking lot area. 

 
All items and equipment as called for by the contract must be on-hand and available in sufficient 
quantity for installation of activities associated with this overhead sign support. 
 
The pay item to install, remove and restore the temporary access road is to be paid for under Item 
#0201001A Clearing and Grubbing. All other work associated with the installation of this 
overhead sign support is to be paid for under the appropriate items.   
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  GENERAL 

 

NOTICE TO CONTRACTOR – EXISTING DOT ELECTRICAL FACILITIES 

 

The Contractor is hereby advised that the southern foundation of proposed sign support structure 

No. 21561 will be located in an area which contains active underground electrical conduits for 

highway lighting. The existing highway lighting circuits are 480 volt and are powered by the 

existing lighting control cabinet located at North Mountain Road in New Britain.  All circuits are 

photocell controlled and are energized from dusk until dawn. 

 

Existing underground conduit and conductors (3 #2/0, 1 #8 Gnd.) located in the excavation area 

shall be maintained in service during construction. Under no circumstances shall the proper 

nighttime operation of the highway lighting system be disrupted by the Contractor’s work. 

Existing underground circuitry was installed under State project 109-153.  

 

Prior to the start of excavation, the Contractor shall contact ConnDOT District 1 Electrical 

Maintenance (860-566-3156) to request a mark-out of the existing underground conduits. It is the 

Contractor’s responsibility to review the locations of the existing conduit to determine if there 

will be any conflict between the proposed excavation/foundation and the existing conduit 

system. If a conflict is anticipated, the Contractor shall notify the Engineer prior to beginning 

any excavation. To avoid a conflict with the existing underground lighting conduits, the 

Contractor will be allowed to minimally shift the location of the foundation; however, such a 

shift will not be allowed if any portion of the relocated foundation will fall within the deflection 

zone of the metal guide rail.  Any revision to the location of the foundation from what is shown 

and detailed on the plans will require the approval of the Engineer.  If the conflict between the 

proposed foundation and the existing underground conduits cannot be resolved by shifting the 

location of the foundation then the Contractor shall inform the Engineer so that further 

corrective/repair procedures can be developed.  Failure to notify the Engineer of expected 

damage to illumination facilities will result in the Contractor being held responsible for any 

damage to the illumination facilities caused by his work. All repairs or replacements due to 

damage by the Contractor shall be made at the Contractor's expense.  
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Rev. Date 04-01-13 

 

  GENERAL 

SECTION 1.03 - AWARD AND EXECUTION OF CONTRACT 

 

 

Article 1.03.08 - Notice to Proceed and Commencement of Work:   

 

Change the first paragraph to read as follows: 

 

"The Contractor shall commence and proceed with the Contract work on the date 

specified in a written notice to proceed issued by the Engineer to the Contractor.  The 

date specified will be no later than 45 calendar days after the date of the execution of the 

Contract by the Department". 
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  GENERAL 

SECTION 1.08 - PROSECUTION AND PROGRESS 
 

Article 1.08.04 - Limitation of Operations - Add the following: 

 

In order to provide for traffic operations as outlined in the Special Provision "Maintenance and 

Protection of Traffic," the Contractor will not be permitted to perform any work which will interfere 

with the described traffic operations on all project roadways as follows: 

 

Route I-84 

 

On the following State observed Legal Holidays: 

New Year's Day 

Good Friday, Easter* 

Memorial Day 

Independence Day 

Labor Day 

Thanksgiving Day** 

Christmas Day 

 

The following restrictions also apply: 

 

On the day before and the day after any of the above Legal Holidays. 

 

On the Friday, Saturday, and Sunday immediately preceding any of the above Holidays celebrated 

on a Monday. 

 

On the Saturday, Sunday, and Monday immediately following any of the above Holidays celebrated 

on a Friday. 

 

* From 6:00 a.m. the Thursday before the Holiday to 8:00 p.m. the Monday after the Holiday. 

 

** From 6:00 a.m. the Wednesday before the Holiday to 8:00 p.m. the Monday after the Holiday. 

 

During all other times 

The Contractor shall maintain and protect traffic as shown on the accompanying "Limitation of 

Operations" charts, which dictate the minimum number of lanes that must remain open for each day 

of the week. 

 

The Contractor will be allowed to halt Route I-84 and Route I-84 On Ramp from Slater Road traffic 

for a period not to exceed 10 minutes to perform necessary work for the erection and removal of 

overhead sign supports and structural steel, as approved by the Engineer, between 12:01 a.m. and 

5:00 a.m. on all non-Holiday days. 

 

 

 

171-304 8  
ADDENDUM NO. 2



Rev. Date 12/21/11 

  GENERAL 

Limitation of Operations Chart 

Minimum Number of Through Lanes to Remain Open 

 

I-84 WB 

Location: West of the Exit 39 Off Ramp 

Number of Through Lanes: 3 

 I-84 WB 

Location: East of the Exit 39 Off Ramp 

Number of Through Lanes: 3 

Hour 

Beginn-

ing Mon Tue Wed Thu Fri Sat Sun 

  

Hour 

Beginn-

ing Mon Tue Wed Thu Fri Sat Sun 

Mid 1 1 1 1 1 1 1  Mid 1 1 1 1 1 1 1 

1 AM 1 1 1 1 1 1 1  1 AM 1 1 1 1 1 1 1 

2 AM 1 1 1 1 1 1 1  2 AM 1 1 1 1 1 1 1 

3 AM 1 1 1 1 1 1 1  3 AM 1 1 1 1 1 1 1 

4 AM 1 1 1 1 1 1 1  4 AM 1 1 1 1 1 1 1 

5 AM 1 1 1 1 1 1 1  5 AM 2 2 2 2 2 1 1 

6 AM 3 3 3 3 3 1 1  6 AM 3 3 3 3 3 1 1 

7 AM 3 3 3 3 3 2 1  7 AM 3 3 3 3 3 2 1 

8 AM 3 3 3 3 3 2 1  8 AM 3 3 3 3 3 2 2 

9 AM 3 3 3 3 3 2 2  9 AM 3 3 3 3 3 3 2 

10 AM 3 3 3 3 3 2 2  10 AM 3 3 3 3 3 3 3 

11 AM 3 3 3 3 3 3 2  11 AM 3 3 3 3 3 3 3 

Noon 3 3 3 3 3 3 3  Noon 3 3 3 3 3 3 3 

1 PM 3 3 3 3 3 3 3  1 PM 3 3 3 3 3 3 3 

2 PM 3 3 3 3 3 3 3  2 PM 3 3 3 3 3 3 3 

3 PM E E E E E 3 3  3 PM E E E E E 3 3 

4 PM E E E E E 3 3  4 PM E E E E E 3 3 

5 PM E E E E E 3 3  5 PM E E E E E 3 3 

6 PM 3 3 3 3 3 2 3  6 PM 3 3 3 3 3 3 3 

7 PM 2 2 2 2 2 2 2  7 PM 3 3 3 3 3 3 3 

8 PM 2 2 2 2 2 2 2  8 PM 2 2 2 3 3 2 3 

9 PM 2 2 2 2 2 2 2  9 PM 2 2 2 2 2 2 2 

10 PM 1 1 1 1 2 2 1  10 PM 2 2 2 2 2 2 2 

11 PM 1 1 1 1 2 2 1   11 PM 1 1 1 1 2 2 1 

On Holidays and within Holiday Periods, all Hours shall be ‘E.’ 

 

‘E’ = maintain existing traffic operations = all available travel lanes, including exit only lanes, 

climbing lanes and all available shoulder widths shall be open to traffic during this period 
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  GENERAL 

Limitation of Operations Chart 

Minimum Number of Through Lanes to Remain Open 

 

I-84 EB  

Location: West of the Exit 39A Off Ramp 

Number of Through Lanes: 3 

 I-84 EB  

Location: East of the Exit 39A Off Ramp 

Number of Through Lanes: 3 

Hour 

Beginn-

ing Mon Tue Wed Thu Fri Sat Sun 

  

Hour 

Beginn-

ing Mon Tue Wed Thu Fri Sat Sun 

Mid 1 1 1 1 1 1 1  Mid 1 1 1 1 1 1 1 

1 AM 1 1 1 1 1 1 1  1 AM 1 1 1 1 1 1 1 

2 AM 1 1 1 1 1 1 1  2 AM 1 1 1 1 1 1 1 

3 AM 1 1 1 1 1 1 1  3 AM 1 1 1 1 1 1 1 

4 AM 1 1 1 1 1 1 1  4 AM 1 1 1 1 1 1 1 

5 AM 1 1 1 1 1 1 1  5 AM 1 1 1 1 1 1 1 

6 AM E E E E E 1 1  6 AM E E E E E 2 1 

7 AM E E E E E 2 1  7 AM E E E E E 2 2 

8 AM E E E E E 2 2  8 AM E E E E E 3 2 

9 AM 3 3 3 3 3 3 2  9 AM 3 3 3 3 3 3 3 

10 AM 3 3 3 3 3 3 2  10 AM 3 3 3 3 3 3 3 

11 AM 3 3 3 3 3 3 2  11 AM 3 3 3 3 3 3 3 

Noon 3 3 3 3 3 3 3  Noon 3 3 3 3 3 3 3 

1 PM 3 3 3 3 3 3 3  1 PM 3 3 3 3 3 3 3 

2 PM 3 3 3 3 3 3 3  2 PM 3 3 3 3 3 3 3 

3 PM 3 3 3 3 3 3 3  3 PM 3 3 3 3 3 3 3 

4 PM 3 3 3 3 3 3 3  4 PM 3 3 3 3 3 3 3 

5 PM 3 3 3 3 3 3 3  5 PM 3 3 3 3 3 3 3 

6 PM 2 2 2 2 3 2 2  6 PM 1 1 1 1 1 3 3 

7 PM 2 2 2 2 3 2 2  7 PM 1 1 1 1 1 3 3 

8 PM 2 2 2 2 2 2 2  8 PM 1 1 1 1 1 2 2 

9 PM 2 2 2 2 2 2 2  9 PM 1 1 1 1 1 2 2 

10 PM 1 1 1 1 2 2 1  10 PM 1 1 1 1 3 2 2 

11 PM 1 1 1 1 1 1 1   11 PM 1 1 1 1 1 2 1 

On Holidays and within Holiday Periods, all Hours shall be ‘E.’ 

 

‘E’ = maintain existing traffic operations = all available travel lanes, including exit only 

lanes, climbing lanes and all available shoulder widths shall be open to traffic during this 

period 
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  GENERAL 

Route 72 Westbound – west of Route I-84 (3 lane section) 

 

Monday through Friday between 6:00 a.m. and 8:00 p.m. 

Saturday and Sunday between 10:00 a.m. and 6:00 p.m. 

 

Two Lane Turning Roadways to and from Route 72 

 

Monday through Friday between 6:00 a.m. and 7:00 p.m. 

Saturday and Sunday between 10:00 a.m. and 6:00 p.m. 

 

Ramps and Turning Roadways  

 

Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m. 

Saturday and Sunday between 10:00 a.m. and 6:00 p.m. 

 

All other roadways described in Article 9.71.01 Maintenance and Protection of Traffic 

 

Monday through Friday between 6:00 a.m. and 9:00 a.m. and between 3:00 p.m. and 6:00 p.m. 

Saturday and Sunday between 10:00 a.m. and 6:00 p.m. 

 

 

Additional Lane Closure Restrictions 

 

It is anticipated that work on adjacent projects will be ongoing simultaneously with this project.  

The Contractor shall be aware of those projects and anticipate that coordination will be required to 

maintain proper traffic flow at all times on all project roadways, in a manner consistent with these 

specifications and acceptable to the Engineer. 

 

The Contractor will not be allowed to perform any work that will interfere with traffic operations on 

a roadway when traffic operations are being restricted on that same roadway, unless there is at least 

a one mile clear area length where the entire roadway is open to traffic or the closures have been 

coordinated and are acceptable to the Engineer.  The one mile clear area length shall be measured 

from the end of the first work area to the beginning of the signing pattern for the next work area. 
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  GENERAL 

INCIDENT MANAGEMENT SYSTEM 

 

The Contractor will not be allowed to perform any work that will disrupt the normal operation of 

the Incident Management System (IMS) as follows:  

 

 On Monday through Friday from 5:00 a.m. to 9:00 p.m.  

 On Saturday and Sunday. 

 

In order to maintain continuous operation of the Incident Management System, the Contractor 

shall adhere to the requirements in the special provision “Notice to Contractor – Installation 

Qualifications” and “Notice to Contractor –Installation of IMS Systems”.  
 

Excepted therefrom will be the period when the Contractor will be permitted, at the approval of 

the Highway Operations Engineer, to remove Camera 84W-040 from operation for a period of 

not more than one (1) work day to remove and connect electric service and fiber cable 

communications.  The Traffic Flow Monitor associated with Camera 84W-040 shall be excepted 

to be removed from operation for not more than one (1) work day at the approval of the Highway 

Operations Engineer. 
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Rev. Date 10/20/10 

 

  GENERAL 

  

 

 

Article 1.08.07 - Determination of Contract Time:   

 

Delete the second, third and fourth paragraphs and replace them with the following: 

 

When the contract time is on a calendar day basis, it shall be the number of consecutive 

calendar days stated in the contract, INCLUDING the time period from December 1 through March 

31 of each year. The contract time will begin on the effective date of the Engineer’s order to 

commence work, and it will be computed on a consecutive day basis, including all Saturdays, 

Sundays, Holidays, and non-work days. 

 

1.08.08 - Extension of Time: 

 

Delete the last paragraph, “If an approved extension of time…. the following April 1”. 

 

Article 1.08.09 - Failure to Complete Work on Time:   

 

Delete the second paragraph, "If the last day...the project is substantially completed" and 

replace it with "Liquidated damages as specified in the Contract shall be assessed against the 

Contractor per calendar day from that day until the date on which the project is substantially 

completed.". 
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  ITEM #0201001A 

ITEM #0201001A – CLEARING AND GRUBBING 

 

Section 2.01.01 is amended as follows: 

 

Article 2.01.01 – Description is supplemented as follows: 

 

In regard to the “Notice to Contractor – Temporary Access Road”, an anti-tracking pad may be 

required and is to be included in this work. Upon removal of the temporary access road the 

Contractor shall restore the area which may require additional top soil, seeding, etc. and is to be 

included as part of this work.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pay Item          Pay Unit 

 

Clearing and Grubbing             L.S. 
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  ITEM #0603768A 

ITEM #0603768A – STRUCTURAL STEEL  

 

 

Description: Work under this item shall consist of fabricating, furnishing, transporting, storing, 

handling and installing structural steel onto the existing Sign Support Structures No. 21703, 

21913, and 21914 of this contract, as indicated on the plans. The type and size of steel shall be as 

designated on the plans, as directed by the Engineer and in accordance with these specifications. 

 

All work shall conform to the requirements of the AASHTO Standard Specifications for 

Structural Supports for Highway Signs, Luminaries and Traffic Signals, with the latest interim 

specifications, and the latest edition of the AWS D.1-1 Structural Welding Code – Steel. 

 

Materials: Structural steel for sign panel support members, shim plates, blocking plates, offset 

brackets, and other miscellaneous steel indicated on the plans shall conform to the requirements 

of AASHTO M270 (ASTM A709), Grade 50. All new structural steel shall be hot dip galvanized 

in accordance with ASTM A123. 

 

U-bolts and threaded rods shall conform to ASTM A449. The nuts shall conform to ASTM 

A563, Grade DH.  Circular, flat, hardened steel washers shall conform to ASTM F436. The 

bolts, nuts and washers shall be galvanized in accordance with ASTM A153 or ASTM B695, 

Grade 50. The nuts shall be overtapped to the minimum amount required for the fastener 

assembly and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye 

of any color that contrasts with the color of the galvanizing. The threaded ends of all U-bolts and 

threaded rods shall be supplied with 1 washer and 2 nuts. 

 

All high strength bolts shall conform to ASTM A325, Type 1. Nuts shall conform to ASTM 

A563, Grade DH.  Circular, flat, hardened steel washers shall conform to ASTM F436. The 

bolts, nuts and washers shall be galvanized in accordance with ASTM A153 or ASTM B695, 

Grade 50.  The nuts shall be overtapped to the minimum amount required for the bolt assembly 

and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye of any 

color that contrasts with the color of the galvanizing.  The high strength bolts shall conform to 

the requirements of Subarticle M.06.02-3. 

 

All steel components shall be completely hot-dip galvanized, after fabrication, in accordance 

with ASTM A123 or ASTM A153, as applicable.  Repairs to damaged areas of the hot-dip 

galvanized coatings shall conform to the requirements of ASTM A780 amended as follows:   

 

Paints containing zinc dust, if used for repairs, shall contain either between 65% 

to 69% metallic zinc by weight or greater than 92% metallic zinc by weight in dry 

film. 

 

Materials for this work shall be stored off the ground before, during, and after fabrication. 

Structural steel shall be kept free from dirt, grease and other contaminants and shall be 

reasonably protected from corrosion.  
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  ITEM #0603768A 

The Contractor shall submit Certified Test Reports and Materials Certificates in conformance 

with Article 1.06.07 for the steel used in the support members and components, high-strength 

bolts (including nuts and washers), and U-bolts (including nuts and washers). 

 

Prior to incorporation into the work, the Contractor shall submit samples in conformance with 

Article 1.06.02 for the steel used in the support members and components, high-strength bolts 

(including nuts and washers), and U-bolts (including nuts and washers). 

 

Construction Methods: 

 

1.  Pre-qualification: 

 

(a)  Fabricators producing material for Department projects under this item are required to have, 

as a minimum, an active AISC Certification for Simple Steel Bridges. 

 

(b)  Field Welders: All field welders, field welding operators, and field tackers shall possess a 

valid welder certification card issued by the Department’s Division of Materials Testing.  If such 

person has not been engaged in welding operations on a Department project or project acceptable 

to the Department within a period of six months, or if he cannot produce an approved welding 

certificate dated within the previous twelve months from a welding agency acceptable to the 

Engineer, he shall be required to re-qualify through examination. The Engineer may require re-

qualification of anyone whose quality of work he questions.  

 

2.   Submittals: 

  

(a)  Shop Drawings: Before fabricating any materials the Contractor shall submit shop drawings 

to the Engineer for approval in accordance with Article 1.05.02-3. These drawings shall include 

material lists, material designations, and all field measurements necessary for proper fabrication 

of the steel.  

 

(b)  Shop Schedule: The Contractor shall submit a detailed shop fabrication schedule to the 

Engineer for review within 30 days of the notice to proceed. At a minimum the schedule shall 

include the start date, milestone dates, and completion date. 

  

(c)  Welding Procedures: Prior to start of fabrication, all weld procedures shall be submitted to 

the Engineer for review and approval.  

 

The Contractor shall submit these documents to the Engineer at least 30 calendar days in 

advance of their proposed use. If the proposed method of installation requires additional 

members or modifications to the existing members of the structure, such additions and 

modifications shall be made by the Contractor at no expense to the State.   

 

3. Shop Fabrication: Unless otherwise shown on the plans or indicated in the Special 

Provisions, structural steel shall be fabricated in accordance with the latest edition of the 

AASHTO LRFD Bridge Design Specifications, amended as follows:  
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  ITEM #0603768A 

  

 (a)  Notification:  The Contractor shall submit written notification to both the Engineer and the 

Director of Research and Materials Testing not less than 7 calendar days prior to start of 

fabrication. No material shall be manufactured or worked in the shop before the Engineer has 

been so notified. The notification shall include the name and location of the fabrication shop 

where the work will be done so that arrangements can be made for an audit of the facility and the 

assignment of a Department Quality Assurance inspector.   

  

 (b) Welding: Unless otherwise indicated on the plans or specifications, all work shall be 

performed in accordance with the latest edition of the AWS D.1-1 Structural Welding Code – 

Steel. 

  

(c)  Inspection: The Contractor shall furnish facilities for the inspection of material and 

workmanship in the shop by the Engineer. The Engineer and his representative shall be allowed 

free access to the necessary parts of the premises.   

 

The Engineer will provide Quality Assurance (QA) inspection at the fabrication shop to assure 

that all applicable Quality Control plans and inspections are adequately adhered to and 

maintained by the Contractor during all phases of the fabrication. A thorough inspection of a 

random selection of elements at the fabrication shop may serve as the basis of this assurance. 

 

Prior to shipment to the project, each individual piece of structural steel shall be stamped or 

marked in a clear and permanent fashion by a representative of the fabricators’ Quality Control 

(QC) Department to indicate complete final inspection by the fabricator and conformance to the 

project specifications for that piece. The stamp or mark must be dated. A Materials Certificate in 

accordance with Article 1.06.07 may be used in lieu of individual stamps or markings, for all 

material in a single shipment. The Materials Certificate must list each piece within the shipment 

and accompany the shipment to the project site.   

 

Following the final inspection by the fabricator’s QC personnel, the Engineer may select pieces 

of structural steel for re-inspection by the Department’s QA inspector. Should non-conforming 

pieces be identified, all similar pieces must be re-inspected by the fabricator and repair 

procedure(s) submitted to the Engineer for approval. Repairs will be made at the Contractor’s 

expense.   

 

The pieces selected for re-inspection and found to be in conformance, or adequately repaired 

pieces, may be stamped or marked by the QA inspector. Such markings indicate the Engineer 

takes no exception to the pieces being sent to the project site. Such marking does not indicate 

acceptance or approval of the material by the Engineer.    

 

Following delivery to the project site, the Engineer will perform a visual inspection of all 

material to verify shipping documents, fabricator markings, and that there was no damage to the 

material or coatings during transportation and handling.  
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The Engineer is not responsible for approving or accepting any fabricated materials prior to final 

erection and assembly at the project site. 

 

(d)  Nondestructive Testing: All nondestructive testing of structural steel and welding shall be 

performed as designated on the plans and in the project specifications. Such testing shall be 

performed by personnel approved by the Engineer. 

 

Personnel performing Radiographic, Ultrasonic or Magnetic Particle testing shall be certified as 

a NDT Level II technician in accordance with the American Society for Non Destructive Testing 

(ASNT), Recommended Practice SNT-TC-1A.   

 

Nondestructive testing shall be performed in accordance with the procedures and standards set 

forth in the AWS D.1-1 Structural Welding Code – Steel. The Department reserves the right to 

perform additional testing as determined by the Engineer.   

 

All nondestructive testing shall be witnessed by an authorized representative of the Department.  

Certified reports of all tests shall be submitted to the Assistant Director of Materials Testing for 

examination. Each certified report shall identify the structure, member, and location of weld or 

welds tested. Each report shall also list the length and location of any defective welds and 

include information on the corrective action taken and results of all retests of repaired welds.    

 

Should the Engineer require nondestructive testing on welds not designated in the contract, the 

cost of such inspection shall be borne by the Contractor if the testing indicates that any weld(s) 

are defective. If the testing indicates the weld(s) to be satisfactory, the actual cost of such 

inspection will be paid by the Department.  

 

(e) Marking: Each member shall be identified with an erection mark corresponding with the 

member identification mark on the approved shop drawings. Identification marks shall be 

impressed into the member with a low stress stamp in a location in accordance with standard 

industry practice.  

 

(f) Shipping, Handling and Storage: The Contractor shall make all arrangements necessary to 

properly load, transport, unload, handle and store all material. The Contractor shall furnish to the 

Engineer copies of all shipping statements. The weight of the individual members shall be shown 

on the statements. All material shall be unloaded promptly upon delivery. The Contractor shall 

be responsible for any demurrage charges. Damage to any material during transportation, 

improper storage, faulty erection, or undocumented fabrication errors may be cause for rejection 

of said material at the project site. All costs associated with any corrective action will be borne 

by the Contractor. 

 

4.   Installation of Steel: Structural steel shall be installed as shown on the plans and any match 

marks shall be followed. The steel shall be carefully handled so it will not be bent, broken or 

otherwise damaged. Hammering which will injure or distort new or existing members is not 

permitted.  
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The Contractor shall also provide reasonable access, materials and means for the purpose of 

inspection whenever so requested by the Engineer for each installation location. 

 

Welding: Unless otherwise shown on the plans or indicated by the special provisions, welding of 

structural steel shall be done in accordance with the AWS D.1-1 Structural Welding Code – 

Steel. 

 

The Contractor’s welding and inspection procedures for each type of field weld and field tacking 

must be submitted to the Engineer on the form designated by the Department. All procedures 

must be approved by the Director of Research and Material Testing prior to any work and must 

be adhered to at all times. 

 

Quality control is the responsibility of the Contractor. The Contractor must provide an AWS 

Certified Welding Inspector (CWI) in accordance with AWS D.1-1. The CWI must be qualified 

and certified in accordance with the provisions of AWS QC1, Standard for Qualification and 

Certification of Welding Inspectors.  

 

The CWI shall make a visual inspection of all welds. The Contractor will perform magnetic 

particle inspection, ultrasonic testing inspection, or radiographic testing inspection of field welds 

if required on the plans. Each test may be witnessed by an authorized representative of the 

Engineer. 

 

Welds or sections of welds containing imperfections determined to be unacceptable by either the 

CWI or the Engineer shall be removed and re-welded by the Contractor at their expense. Welds 

so removed and replaced shall be re-inspected by the CWI. All costs for re-inspection or testing 

of such welds shall be borne by the Contractor. 

 

Installation of High Strength Bolts: High-strength bolts, including nuts and washers, shall be 

installed and tensioned in accordance with Subarticle 6.03.03-4(f).  The overhead members shall 

be temporarily and fully supported while all the high-strength bolts are installed and tensioned.  The 

temporary support of the overhead member shall not be removed until the Engineer has confirmed 

that the faying surfaces of the connection/flange plates are in firm, continuous contact and the high-

strength bolts were properly installed and tensioned.  All high-strength bolts in the bolted 

connections shall be inspected (in accordance with Subarticle 6.03.03-4(f)) to confirm the high-

strength bolts were properly tensioned.  The use or installation of galvanized hardened steel 

washer between the faying surfaces of the connection is not permitted. 

 

Field Touch-Up Painting: Damaged galvanized or bare steel surfaces on all existing and new steel 

shall be touched up by application of two coats of zinc paint. All surfaces designated for touch up 

painting shall be thoroughly cleaned and prepared in accordance with the Manufacturer’s 

instructions prior to the touch-up painting. 

Method of Measurement:  

The weight of the structural steel to be measured for payment under this item shall be computed 

on the basis of the net finished dimensions of the steel members based on field measurements of 
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the new steel by the Engineer, deducting for copes and cuts. Holes required for bolting materials 

will not be deducted from the weight calculations. The weight of weld metal, permanent bolting 

materials, shop and field paint, boxes, crates, and other containers used for shipping, and 

materials used for supporting members during transportation and erection, shall not be measured 

for payment. 

The weight of steel shims, plate washers, U-bolts, and filler plates shall be measured for 

payment.  

The weight of steel sign stops, sign hooks, and other miscellaneous steel plates shall be measured 

for payment. 

The weight of bolting hardware (bolts, nuts, washers) shall not be measured for payment. 

Basis of Payment:  The structural steel, incorporated in the completed and accepted structure, 

will be paid for at the contract unit price per pound for "Structural Steel."  

Payment shall be for new structural steel, complete in place, which price shall include the cost of 

preparation of shop drawings; fabricating, furnishing, transporting, storing, erecting and 

installing new structural steel by bolting or welding; weld inspection; providing the Engineer 

access to the work locations indicated on the plans; field touch up painting of damaged 

galvanizing on new and existing steel, and all other materials, equipment, tools and labor 

incidental thereto.  

Pay Item                                                                                         Pay Unit 

Structural Steel                                                                                  lb. 
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ITEM #1201801A – MONOTUBE BRIDGE SIGN STRUCTURE  

 

Description: Work under this item shall consist of designing, fabricating and installing a sign 

support structure to carry extruded aluminum traffic signs, on a prepared foundation, in 

accordance with the details shown on the plans, in accordance with these specifications and as 

ordered by the Engineer.  For the purposes of this specification, the sign support structure shall 

be composed of a single linear tubular overhead span member supported on each end by a single 

linear tubular pole member.  

 

Materials:  The span and pole members shall be tubular members with either a round or 

multisided cross-section.  The round tubular members shall be fabricated from steel pipe with a 

tabulated yield stress no less than 35,000 psi.  The multisided tubular members shall be 

fabricated from steel plate conforming to the requirements of ASTM A709, Grade 50T2.   

 

The structural plate components, such as the baseplates, connection/flange/splice plates, 

handhole frames and the plates in the span member to pole connection, shall be made of steel 

that conforms to the requirements of ASTM A709, Grade 50T2. 

 

Anchorage plates shall conform to the requirements of ASTM A709, Grade 50T2. 

 

The non-structural components, such as hand hole covers and cap plates, shall conform to the 

requirements of ASTM A709, Grade 50. Sign panel support members shall conform to the 

requirements of ASTM A709, Grade 50. 

 

The use of steel plate or rolled shapes with a tabulated yield stress of less than 50 ksi is not 

permitted. 

 

The steel for span and pole members, structural plate components, such as the baseplates, 

connection/flange/splice plates, gusset plates, handhole frames and the plates in the span member 

to pole connection, shall meet the following Charpy V-notch impact testing requirements: 

 

Yield Strength Thickness 

in. 

Minimum Test 

Value Energy 

ft.-lbs. 

Minimum Average 

Energy, ft.-lbs. 

Fy ≤  36 ksi ≤  4 20 25 at 40ºF 

36 ksi <  Fy ≤  50 ksi ≤  2 20 25 at 40ºF 

36 ksi <  Fy ≤  50 ksi 2 <  t ≤  4 24 30 at 40ºF 

50 ksi < Fy ≤  70 ksi ≤  4 28 35 at -10ºF 

 

Charpy V-notch sampling and testing shall be in accordance with ASTM 

A673, “P” piece frequency. 

 

 

The filler metal shall have a matching strength relationship with the base metal.   
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All high strength bolts shall conform to ASTM A325, Type 1. Nuts shall conform to ASTM 

A563, Grade DH.  Circular, flat, hardened steel washers shall conform to ASTM F436. The 

bolts, nuts and washers shall be galvanized in accordance with ASTM A153 or ASTM B695, 

Grade 50.  The nuts shall be overtapped to the minimum amount required for the bolt assembly 

and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye of any 

color that contrasts with the color of the galvanizing.  The high strength bolts shall conform to 

the requirements of Subarticle M.06.02-3. 

 

Compressible-washer-type direct tension indicators shall conform to ASTM F959, Type 325, and 

shall be galvanized in accordance with ASTM B695, Class 50. 

 

U-bolts and threaded rods shall conform to ASTM A449. The nuts shall conform to ASTM 

A563, Grade DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall 

be galvanized in accordance with ASTM A153 or ASTM B695, Grade 50.  The nuts shall be 

overtapped to the minimum amount required for the fastener assembly and all surfaces of the 

nuts shall be lubricated with a lubricant containing a visible dye of any color that contrasts with 

the color of the galvanizing.   The threaded ends of all U-bolts and threaded rods shall be 

supplied with 1 washer and 2 nuts. 

 

The anchor bolts shall conform to ASTM F1554, Grade 105.  The nuts shall conform to ASTM 

A563, Grade DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall 

be galvanized in accordance with ASTM A153.  The nuts shall be overtapped to the minimum 

amount required for the bolt assembly and all surfaces of the nuts shall be lubricated with a 

lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  

Prior to shipping the anchor bolts, the nuts and washers shall be installed by hand on the anchor 

bolts to ensure that the nuts can be run on the threads.  Only anchor bolts on which the nuts are 

free running shall be shipped.  The anchor bolts shall be shipped with the nuts and washers on 

the threads.      

 

All steel components, including anchor bolts, shall be completely hot-dip galvanized, after 

fabrication, in accordance with ASTM A123 or ASTM A153, as applicable.  Repairs to damaged 

areas of the hot-dip galvanized coatings shall conform to the requirements of ASTM A780 

amended as follows:   

 

Paints containing zinc dust, if used for repairs, shall contain either between 65% 

to 69% metallic zinc by weight or greater than 92% metallic zinc by weight in dry 

film. 

 

The silicone sealant shall be a 1-component, 100% silicone sealant recommended for use with 

galvanized steel. 

 

Neoprene gasket material for the access openings shall conform to ASTM D1056, Grade 2A2 or 

2A3.  Other grades of neoprene approved by the Engineer may be used. 
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Bare copper grounding conductor shall be #8 AWG stranded bare copper wire conforming to 

M.15.13.  The grounding bolt shall be galvanized steel with a hex head. 

 

All materials used in the finished structure shall be new.  The use of materials that have been 

previously used in a structure or salvaged from a structure is not permitted. 

 

The Contractor shall submit Certified Test Reports and Materials Certificates in conformance 

with Article 1.06.07 for the steel used in the support members and components, high-strength 

bolts (including nuts and washers), anchor bolts (including nuts and washers), U-bolts (including 

nuts and washers) and threaded rods (including nuts and washers).  In addition, the following 

shall be submitted: 

 

a.  Mill test reports that indicate the place where the material was melted and 

manufactured. 

 

b.  High-strength bolt test results for proof load tests, wedge tests, and rotational-

capacity tests that indicate where the tests were performed, date of tests, 

location of where the components were manufactured and lot numbers. 

 

c.  Galvanized material test results that indicate the thickness of the galvanizing. 

 

Prior to incorporation into the work, the Contractor shall submit samples in conformance with 

Article 1.06.02 for the steel used in the support members and components, high-strength bolts 

(including nuts and washers), anchor bolts (including nuts and washers), U-bolts (including nuts 

and washers) and threaded rods (including nuts and washers). 

 

Construction Methods: The design and fabrication of the sign support structure, including its 

anchorage (into the foundation) and the hardware and structural members required to support the 

traffic appurtenances, shall conform to the requirements of the latest edition of the AASHTO 

Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic 

Signals, including the latest interim specifications, available prior to the advertising date of the 

contract, amended as follows: 

 

 The dead load of the sign panels, sign panel support members and hardware shall 

be no less than the 8 psf. 

 

 The design wind speed shall be 120 mph.  The computation of wind pressures in 

accordance with Appendix C is not permitted. 

 

 The minimum design life for the structures shall be 50 years. 

 

 The wind importance factor, Ir, for wind pressure shall be 1.00.   

 

 The wind drag coefficient, Cd, for traffic signs shall be 1.3. 
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 The height and exposure factor, Kz, shall be determined based on the highest 

elevation of the structure or the supported sign panels.  The factor shall be 

considered constant in all pressure calculations required for the design of the 

structure.  The height and exposure factor shall be no less than 1.05. 

 

 The sign structure shall be designed for fatigue category I for noncantilevered 

structures.  The sign structure shall be designed for the wind load effects due to 

natural wind gusts and truck-induced gusts.  The design pressure for the truck-

induced gust shall be based on a truck speed of 65 mph.  The sign structure shall 

be designed assuming that vibration mitigation devices will not be installed. 

 

 The vertical deflection of the span member due to the wind load effects of truck-

induced gusts shall not exceed 8”. 

 

 The minimum effective length factor, K, shall be as follows: 

 

For the poles, k = 2.1 

 

For span member, k ≥ 1.2 

 

 The maximum stress ratio (the ratio of the computed stress to the allowable stress) 

or combined stress ratio in any sign structure component due to each group load 

shall not exceed 0.85. The purpose for limiting the CSR is to allow for future 

additional sign panel configurations. 

 

 The maximum vertical deflection of the overhead span member due to dead load 

and ice load effects shall be no greater than L/150, where L is the span length of 

the overhead member measured from centerline to centerline of the poles. 

 

 The overhead span member shall be cambered to compensate for the dead load 

deflections.  The overhead span member shall have a permanent camber no less 

than 
L
/1000 and no greater than 

L
/500.  L is the span length of the overhead member 

measured from centerline to centerline of the poles. The permanent camber is in 

addition to the dead load camber.  The dead load camber shall be obtained with 

the use of a beveled connection/flange plate or a beveled shim plate in the pole to 

overhead member connection.   

 

 The maximum span length of the overhead member shall be 125’-0”, measured 

from centerline to centerline of the poles. 

 

 The maximum diameter of the span and pole members shall be 2’-6”. 

 

 All tubular members on a structure shall have the same material designation. 
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 The span and pole members shall be tubular members with either round or 

multisided cross-sections.  Span member components shall have the same cross-

sectional shape.  Multisided tubular members with other than 16 sides are not 

permitted.  Multisided tubular members with fluted sides are not permitted. 

 

 The minimum wall thickness of the tubular members shall be 
5
/16".  The wall 

thickness of the component members shall be uniform throughout their lengths.  

The use of multiple plies (laminations) to obtain the required member thickness is 

not permitted.  The use of shop-fabricated stepped members is not permitted. 

 

 The tubular members may be fabricated from multiple pieces.  The pieces shall be 

joined using a complete joint penetration groove weld with a backing ring.  The 

complete joint penetration groove weld shall be ground smooth and flush with the 

adjacent base metal.  100% of the complete joint penetration groove weld shall be 

non-destructively tested by the ultrasonic method.   

 

 Slip-type field splices are not permitted in any member.   

 

 The tubular members may be fabricated with no more than 2 longitudinal seam 

welds.  The seam welds shall be ground smooth and flush with the adjacent base 

metal.  The use of external longitudinal reinforcement bars at longitudinal seam 

welds is not permitted.  The use of spiral seam welds is not permitted.   

 

 The longitudinal seam welds within 6” of the member ends shall be complete 

joint penetration groove welds.   

 

 100% of partial joint penetration longitudinal seam welds shall be non-

destructively tested in accordance with the magnetic particle method.  100 % of 

complete joint penetration seam welds shall be non-destructively tested in 

accordance with the ultrasonic method. 

 

 All tubular member to transverse plate connections shall be made with a complete 

joint penetration groove weld with a backing ring attached to the plate with a 

continuous fillet weld.  100% of the complete joint penetration groove welds shall 

be non-destructively tested by the ultrasonic method after fabrication and prior to 

galvanizing.  100% of the complete joint penetration groove welds shall also be 

non-destructively tested by the ultrasonic method for toe cracks after galvanizing.  

100% of backing ring fillet welds shall be non-destructively tested by the 

magnetic particle method after fabrication prior to galvanizing.  After galvanizing, 

the joint between the backing ring and tubular member shall be sealed with 

silicone sealant to prevent the ingress of moisture. 

 

 The use of stiffeners at tubular member to transverse plate connections is not 

permitted. 
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 The strength of a connection made with a complete joint penetration groove weld 

shall be no greater than the strength of the base metal.  In connections joining 

base metal with different yield strengths, the base metal with the lower yield 

strength shall govern the design.  

 

 The minimum connection/flange/splice thickness shall be 2”.  The determination 

of the plate thickness in the tubular member to transverse plate connections shall 

consider the potential for the plate to warp due to the heat from welding.  

Consideration should be given to the use of thicker plates to allow for subsequent 

machining of warped plates to a flat surface so that removal of material will not 

compromise the required strength of the plate.  

 

 All high-strength bolted connections shall be designed as slip critical connections 

with standard holes, unless otherwise noted.  The high-strength bolts shall 

conform to the maximum spacing requirements for sealing and stitch fasteners.  

The high-strength bolts shall conform to the edge distance requirement for 

fasteners.  Consideration should be given to the use of smaller diameter bolts 

since they require lower specified minimum bolt tensions.                       

 

 The minimum number of high-strength bolts in flange splices shall be 8.   

 

 The minimum thickness of the ring plates and gusset plates in the ring stiffened, 

built-up box connection shall be ½”.  

 

 The minimum size fillet weld shall be ¼”, except the minimum size fillet welds in 

the ring stiffened, built-up box connection shall be 5/16”.  The use of seal and 

tack welds is not permitted.  No welding shall be performed after galvanizing. 

 

 The minimum base plate thickness shall no less than 2 ½” or at least as thick as 

the anchor bolt diameter, whichever is greater. The determination of the plate 

thickness in the tubular member to transverse plate connections shall consider the 

potential for the plate to warp due to the heat from welding.  Consideration should 

be given to the use of thicker plates to allow for subsequent machining of warped 

plates to a flat surface so that removal of material will not compromise the 

required strength of the plate. 

 

 The opening in the base plate shall be sized to allow for proper galvanizing and 

allow conduits projecting from the foundation to pass through it.  The size of the 

opening shall be kept to a minimum to reduce the flexibility of the baseplate.   

 

 The anchor bolt to base plate connection shall be designed as a double-nut 

connection with shear holes.  The minimum distance from the center of the anchor 

bolt hole to the edge of the base plate shall be no less than 2 times the diameter of 

the anchor bolt.  The anchor bolts shall use an embedded anchorage plate, ¾” 

minimum thickness, to transmit loads from the pole base to the concrete 
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foundation.  The use of hooked anchor bolts is not permitted.  For poles less than 

24” in diameter, the minimum number of anchor bolts shall be 8.  For poles 

greater than or equal to 24, the minimum number of anchor bolts shall be 12.  The 

minimum anchor bolt diameter shall be 2”.  The minimum anchor bolt 

embedment, the distance from the top of the foundation to the top of the 

embedded anchorage plate, shall be 3’-6” or the tension development length of 

the vertical foundation reinforcement plus the end concrete cover, which ever is 

greater.  Each anchor bolt shall be supplied with 5 nuts and 4 washers.  Washers 

shall be placed on the top and bottom surfaces of the pole base plate and 

anchorage plate.  Welding to the anchor bolts is not permitted.  The use of lock 

washers with the anchor bolt assembly is not permitted. 

 

The approximate dimensions of the overhead span member and the pole heights are shown in 

plan and elevation on the traffic sheets.  The actual sign support dimensions shall be determined 

by the Contractor based on a the horizontal and vertical clearances shown on the plans, a field 

survey of the finished grade at the site, the elevation of the top of the finished foundation, the 

locations of overhead and subsurface utilities, the location of the drainage facilities and noise 

barrier wall locations. 

 

The minimum vertical clearance from the top of the finished road to the bottom of the sign 

panels and the centerline of the span member shall be as shown on the sign structure drawings as 

amended by the sign structure elevation on the traffic sheets. 

 

Sign panels shall be installed symmetrically about the centerline of the overhead member.  The 

bottom of all signs shall be level.  Sign panels shall be installed at an angle of 5° from the 

vertical, with the top edge tilting toward oncoming traffic.   

 

The sign panels and crown panels, if applicable, shall be connected to sign panel support 

members.  The support members shall extend full height of the sign and crown panels.  The 

number and spacing of support members shall be determined by the Contractor based on the 

width of the sign and crown panels and the support member spacing parameters shown on the 

plans.  Sign panels shall be supported by no less than 3 support members.  Crown panels shall be 

supported by no less than 2 support members.  The faying surface between the sign panel support 

member and the rear face of the sign panel shall be a flange so that panel clips may be placed on 

both sides of the flange to connect the panel.  The outside support members for each sign panel 

shall include a sign stop at the bottom of the member and a sign hook at the top of the member to 

support and carry the sign panels. 

 

The sign panel support members shall be designed to be vertically adjustable to compensate for 

the overhead member camber.  The supports members shall be designed to be installed at any 

location along the overhead member.  The use fixed connection plates welded transversely to the 

longitudinal axis of the overhead member is not permitted.  The use of U-bolts and clamps with 

threaded fasteners is permitted provided the fasteners are not subject to shear forces.  No less 

than 2 U-bolts or 4 threaded rods shall be used at each overhead member connection.  The 
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threaded ends of these fasteners shall have double nuts.  The drilling of holes into the overhead 

member to prevent the panel support members from rotating is not permitted. 

 

The minimum thickness of the sign panel support members and the plate and rolled shape 

components used in the connection to the sign support shall be ¼”.  

 

The sign support shall be designed for the load effects due to the actual sign panels, including 

crown panels, as well as any future sign and crown panels that it will carry, as shown on the 

plans.  The sign supports shall also be designed for the load effects of sign and crown panels 

during all stages of construction which may exist during the project under which the supports are 

installed.  The load effects on the sign support from the sign and crown panels shall include 

forces and moments due to the eccentricity of the sign and crown panels and the unbalanced 

lateral loads on the crown panel.  The sign support and its component parts shall also be designed 

for the load effects resulting from the transportation and erection of the support. 

 

The sign support shall be designed so that the span member extends over and is connected to the 

top of the poles with a high-strength bolted, ring stiffened, built-up box connection.  A minimum 

of 8 high-strength bolts shall be used to connect the pole connection plate to the built-up box 

connection plate.  All bolts, nuts and washers used in the connection shall be visible.  The use of 

tapped holes in the plates of the connection is not permitted.   

 

The sign support and its component parts shall be designed for the governing load effects 

assuming the structure is rigidly connected at the span to pole connection and assuming the 

structure is free to rotate at the span to pole connection.   

 

Vent and drain holes shall be provided for galvanizing.  The number, size and location of vent 

and drain holes should be coordinated with the galvanizer prior to the submission of the sign 

support design.  The area of vent and drain holes at each end of a member shall be at least 30% 

of the inside area of the member for members 3” in diameter and greater and 45% of the inside 

area of the member for members smaller than 3” in diameter.  The vent and drain holes shall be 

strategically located for reducing stress and for proper galvanizing.  The holes shall be made by 

drilling.  Flame cut holes are not permitted.  The edges of all holes shall be rounded by grinding.  

After galvanizing, exposed holes placed in the sign support components for galvanizing shall be 

sealed with neoprene plugs. 

 

Each pole shall have a handhole located adjacent to base of the pole.  One handhole shall be 

installed adjacent to each span member flange splice.  All handholes shall be reinforced with a 

frame.  The pole handholes shall be located with a normal direction that is 90° to the plane 

formed by the pole and overhead member.  Handholes in the span member shall be oriented so 

that the opening faces down.  In poles, the minimum clear distance from the top of the baseplate 

to the outside face of the bottom of the handhole frame shall be no less than the diameter of the 

tubular member or 2’-6”, whichever is greater.  In span members, the minimum clear distance 

from the flange splice plate to the outside face of the handhole frame shall be no less than the 

diameter of the tubular member or 1’-6”, whichever is greater.   
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The handhole frame shall be fabricated from steel plate and bent to form a closed shape and 

joined with a complete joint penetration groove weld.  All surfaces of the groove weld shall be 

ground smooth and flush with the adjacent base metal.  The handhole frame shall have a 

minimum 4" wide by minimum 6" high clear opening.  The maximum width of the handhole 

opening, the clear opening plus twice the frame thickness, shall not be greater than 40% of the 

tubular member diameter at that section.  The inside corners of the handhole frame shall be 

rounded to a radius of 30% to 50% of the width of the clear opening.  The minimum thickness of 

the handhole frame shall be no less than the thickness of the pole or 5/16", whichever is greater.  

The handhole frame shall be connected to the tubular member with a partial joint penetration 

groove weld reinforced with a fillet weld.  The handhole weld shall start and end at the point that 

is coincident with the longitudinal axis of symmetry of the tubular member and the longitudinal 

axis of symmetry of the handhole frame.  100% of the weld shall be non-destructively tested in 

accordance with the magnetic particle method.  The handhole shall be provided with a cover 

connected to the frame with no less than 4 stainless steel screws.  The cover shall be installed 

with a neoprene gasket matching the dimensions of the cover.  The cover shall also be attached 

to the frame with a 1’-6” long stainless steel chain.  The stainless steel chain shall be bolted to 

the cover inside face of the cover with a stainless steel bolt with a lock nut and bolted to the 

inside side face of the handhole frame with a stainless steel bolt.  On pole hand hole frames, the 

opposite side face of the handhole shall have a hole with a nut welded to outside face for a 

galvanized steel grounding bolt.   

 

The ends of each span member shall be sealed with a removable end cap plate attached to the 

member with no less than 3 threaded fasteners.  The joint between the member and plate shall be 

sealed with a neoprene gasket.      

 

The design of the sign support and the anchorage shall be coordinated with the design of the 

foundation to ensure that the foundation is adequate for the support reactions and to avoid 

conflicts between the embedded anchorage and the foundation reinforcement. 

 

Prior to performing a field survey for each sign support, the Contractor shall coordinate with the 

Engineer to locate and stake each support foundation.  The foundations shall be located to avoid 

conflicts with both subsurface and overhead utilities and subsurface drainage structures.  In 

accordance with Article 1.05.15, the Contractor shall contact “Call Before You Dig” to identify 

the subsurface utilities that are located in the vicinity of each foundation.  Once the location of 

each foundation has been found acceptable to the Engineer, the Contractor shall perform a field 

survey to obtain the information necessary to prepare a roadway cross-section with details of 

each sign support and supporting foundation(s). 

 

The Contractor shall prepare and submit one copy of a cross-section (elevation) drawing based 

on a field survey for each sign support to the Engineer for review.  A cross-section drawing is a 

working drawing for permanent construction.  The cross-section drawing for each support shall 

be submitted in an individual file in electronic portable document format (.pdf) with commenting 

enabled.  The electronic portable document format (.pdf) cross-section drawings shall be created 

on ANSI D (22” x 34”) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating 

the drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller 
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without loss of legibility.)  Each drawing shall have a border and title block.  Located in the 

lower right hand corner of the drawing adjacent to the title block, each drawing shall have a 

rectangular box, 2 ¼” wide x 1 ¾” high, for the reviewers stamp.  On the ANSI D full scale 

sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  

Only one sign support cross-section shall be shown on each drawing.  

 

The cross-sections shall include, but not be limited to the following: 

 

 Project number, town, location (route number, direction, mileage), station, structure 

number, sign location number, and site number 

 

 Location and dimensions of travel lanes and shoulders 

 

 Location and elevation of the high point of the road 

 

 Top and bottom of slope elevations.  Slope of finished grade at foundations 

 

 Locations of utilities (both overhead and subsurface) 

 

 Locations of drainage facilities 

 

 Locations of noise barriers, including elevation of top of wall  

 

 Type of protection (metal beam rail/barrier), and the dimension from the front face of 

metal beam rail /barrier to the edge of the foundation and centerline of the foundation 

 

 Elevation of the top of the foundation(s).  The top of the foundation(s) shall project 6” 

to 12” above the level ground or 6” to 12” above the finished grade at the high side of 

a sloping grade. 

 

 Dimension from top foundation to finish grade (existing or proposed as applicable). 

 

 Span, dimension from centerline to centerline of foundations  

 

 Dimensions of sign panel(s)  

 

 Location of sign panel(s) relative to the centerline of the foundations/poles 

 

 Location of sign panel(s) relative to the roadway travel lanes 

 

 Dimension from top of foundation to centerline of overhead member 

 

 Minimum dimensions from high point of the road to the centerline of the overhead 

member and the bottom of the sign panel(s) 
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 Elevation of centerline of overhead member 

 

The Contractor shall submit the cross-section drawings to the project’s “Engineer of Record” for 

review.  The project’s “Engineer of Record” is identified in the signature block on the sign 

support traffic cross-section contract plans.  A copy of the transmittal shall be sent to the District 

Construction office administering the project. 

 

The reviewed and stamped cross-section drawings shall be sent by the reviewer, along with a 

recommendation regarding acceptance, to the District Construction office for review, comment 

and distribution.  The acceptance of cross-section drawings does not relieve the Contractor from 

verifying that all dimensions are correct.  If there are any changes to the proposed location of the 

sign support and foundations prior to the construction of the foundations, the cross-section shall 

be re-submitted for review.  

 

Prior to fabrication, the Contractor shall submit working drawings and design computations for 

each sign support, based on the reviewed cross-section, to the Engineer for review in 

accordance with Article 1.05.02.  The working drawings and design computations for sign 

supports shall conform to working drawings for permanent construction.  An individual, 

independently packaged set of working drawings and computations, with all details and 

documents necessary for fabrication and erection of the structure and its components,  including 

a copy of the certificate of insurance, shall be prepared and submitted for each support.  A single 

set of drawings with tabulated data for multiple sign support locations is not permitted.  

The alpha-numeric support identifier shall be included on these documents.  The working 

drawings and computations shall be prepared in Customary U.S. units.  Each working drawing 

shall be sealed, signed and dated.  The cover/first sheet for the computations shall be sealed, 

signed and dated.   

 

The packaged set of working drawings and computations for each support shall be submitted in 

an individual file in electronic portable document format (.pdf) with appropriate bookmarks and 

commenting enabled.  The packaged set shall include the following: 

 

 title sheet 

 table of contents 

 contact information for designer, fabricator and galvanizer – contact information 

should include name and address of each firm and the name of contact person 

with phone number and email address 

 copy of the certificate of insurance 

 copy of fabricator’s AISC certification  

 copy of the reviewed cross-section 

 sign support working drawings 

 sign support design computations 

 welding procedures 

 sign support installation procedure, including the method to plumb the poles 
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The electronic portable document format (.pdf) working drawings shall be created on ANSI D 

(22” x 34”) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating the 

drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller 

without loss of legibility.)  Each drawing shall have a border and title block.  Located in the 

lower right hand corner of the drawing adjacent to the title block, each drawing shall have a 

rectangular box, 2 ¼” wide x 1 ¾” high, for the reviewers stamp.  On the ANSI D full scale 

sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  

The electronic files for the design computations, procedures and other supporting data shall be 

created on ANSI A (8 ½" x 11"; Letter) sheets.  

  

The working drawings shall include complete details of all sign support components.  The 

drawings shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 reference to the design specifications, including interim specifications 

 

 reference to the design specifications design criteria, such as design wind speed, 

minimum design life, etc. 

 

 material specifications/designations for all components 

 

 non-destructive weld testing requirements 

 

 details of the location of the longitudinal seam weld in the span and pole members 

 

 vent and drain holes for galvanizing   

 

 dead load and permanent camber 

 

 a plan view of the anchor bolt layout relative to the orientation of the span 

 

 anchor bolt dimensions, including embedment and projection 

 

 support installation procedure, including the method to plumb the poles  

 

The design computations shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 references to design specifications, including interim specifications, and the 

applicable code section and articles 
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 description/documentation for all computer programs used in the design 

 

 drawings/models of the structure, components and connections, with dimensions, 

loads and references to the local and global coordinate systems used (as 

applicable), to facilitate review of the results 

 

 a tabulation of the section properties of the tubular members at each analyzed 

section.  The tabulated values should include the diameter, D (if round member); 

effective width, b (if multisided member, AASHTO 5.5.2); equivalent diameter (if 

multisided member, AASHTO 5.6), wall thickness, t; inside bend radius, rb (if 

multisided member, AASHTO 5.5.2), cross-sectional area, A; moment of inertia, 

I; section modulus, S; radius of gyration, r.  AASHTO Table B-1 may be used to 

determine the section properties.  If Table B-1 is used, the radius measured to the 

mid-thickness of the wall shall also be provided. 

 

 coefficients and factors used in the design 

 

 results of all group loads and load combinations all analysis models 

 

 stress ratios and combined stress ratios for all group loads and load combinations 

 

 maximum vertical deflection due to dead loads 

 

 maximum vertical deflection due to ice loads 

 

 vertical deflection of the span member due to the wind load effects of truck-

induced gusts 

 

 total camber and permanent camber  

 

The Contractor shall submit the packaged set of working drawings and calculations to the 

project’s “Engineer of Record”.  The project’s “Engineer of Record” is identified in the signature 

block on the sign support structural contract plans.  A copy of the transmittal shall be sent to the 

District Construction office administering the project. 

 

The reviewed and stamped working drawings and calculations shall be sent by the reviewer, 

along with a recommendation regarding acceptance, to the District Construction office for 

review, comment and distribution.  After the District Construction office has reviewed the 

working drawings and calculations, ensured all comments have been addressed and have found 

the submittal to be acceptable, in addition to distributing copies of the working drawings and 

calculations to the Contractor and District offices, a copy of each packaged set of working 

drawings and calculations shall be sent to the following Department offices: 

    

Bridge Safety and Evaluation  

Research and Materials   

171-304 33  
ADDENDUM NO. 2



Revision 04/27/15 

  ITEM #1201801A 

Traffic Engineering  

Engineer of Record  

 

The Contractor shall make printed copies of the stamped working drawings and calculations, of 

the size and number determined by the Engineer, and deliver the copies as directed by the 

Engineer. 

 

If the as-built condition of the foundation(s), such as the location or elevation, will impact the 

design, final erection or assembly of the sign support for conformance with the requirements 

herein, the cross-section shall be re-submitted for review.  Subsequently, the working drawings 

and calculations shall be resubmitted to conform to the revised cross-section and the 

requirements herein.   

 

The support shall be fabricated in accordance with the latest edition of the AASHTO LRFD 

Bridge Construction Specifications, including the latest interim specifications, amended herein. 

 

The steel fabricator shall be AISC certified for the fabrication to the Standard for Bridge and 

Highway Metal Component Manufacturers (CPT). 

 

Fabrication of the support may begin only after the working drawings and design computations 

have been reviewed and the Engineer has authorized fabrication to begin.  The Contractor shall 

submit to the Engineer, no less than 2 weeks prior to the start of fabrication, the name and 

location of the fabrication shop where the work will be done so that arrangements can be made 

for an audit of the facility and the assignment of the Department Quality Assurance (QA) 

inspector.  No fabrication will be accepted unless the QA inspector is present during fabrication.   

No changes may be made during fabrication without prior written approval by the Department.   

 

The Contractor shall furnish facilities for the inspection of material and workmanship in the shop 

by the Engineer.  The Engineer and his representative shall be allowed free access to the 

necessary parts of the premises.   

 

The Engineer will provide QA inspection at the fabrication shop to assure that all applicable 

Quality Control plans and inspections are adequately adhered to and maintained by the 

Contractor during all phases of the fabrication.  A thorough inspection of a random selection of 

elements at the fabrication shop may serve as the basis of this assurance. 

 

Prior to shipment to the project, each individual piece of steel shall be marked in a clear and 

permanent fashion by a representative of the fabricators’ Quality Control (QC) Department to 

indicate complete final inspection by the fabricator and conformance to the project specifications 

for that piece. The mark must be dated.  A Materials Certificate in accordance with Article 

1.06.07 may be used in lieu of individual stamps or markings, for all material in a single 

shipment. The Materials Certificate must list each piece within the shipment and accompany the 

shipment to the project site.   
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Following the final inspection by the fabricator’s QC personnel, the Engineer may select pieces 

of steel for re-inspection by the Department’s QA inspector.  Should non-conforming pieces be 

identified, all similar pieces must be re-inspected by the fabricator and repair procedure(s) 

submitted to the Engineer for approval.  Repairs will be made at the Contractor’s expense.   

 

The pieces selected for re-inspection and found to be in conformance, or adequately repaired 

pieces, may be marked by the QA inspector.  Such markings indicate the Engineer takes no 

exception to the pieces being sent to the project site.  Such marking does not indicate acceptance 

or approval of the material by the Engineer.    

 

All welding details, procedures and nondestructive testing shall conform to the requirements of 

AWS D1.1 Structural Welding Code - Steel.  

 

Personnel performing the nondestructive testing shall be certified as a NDT Level II technician 

in accordance with the American Society for Non Destructive Testing (ASNT), Recommended 

Practice SNT-TC-1A and approved by the Engineer.   

 

All nondestructive testing shall be witnessed by Engineer.  Certified reports of all tests shall be 

submitted to the Engineer for examination.  Each certified report shall identify the structure, 

member, and location of weld or welds tested.  Each report shall also list the length and location 

of any defective welds and include information on the corrective action taken and results of all 

retests of repaired welds.    

 

The Department reserves the right to perform additional testing as determined by the Engineer.  

Should the Engineer require nondestructive testing on welds not designated in the contract, the 

cost of such inspection shall be borne by the Contractor if the testing indicates that any weld(s) 

are defective.  If the testing indicates the weld(s) to be satisfactory, the actual cost of such 

inspection will be paid by the Department.  

 

All members and components shall be hot-dip galvanized in a single dip.  Double-dipping of 

members and components is not permitted.  All exterior and interior surfaces of the sign support 

members and components, including the interior of the ring-stiffened built-up box connection, 

shall be completely galvanized.   

 

Galvanized members and components shall be free from uncoated areas, blisters, flux deposits, 

and gross inclusions.  Lumps, projections, globules, or heavy deposits of zinc which will 

interfere with the intended use of the material will not be permitted.   

 

All damaged areas of the hot-dip galvanized surfaces shall be repaired in accordance with the 

requirements of ASTM A780.  If paint containing zinc dust is used for repairs, the dry coating 

thickness shall be at least 50% greater than the thickness of the adjacent hot-dip galvanized 

coating, but no greater than 4.0 mils.  The paint shall be brush applied.  The use of aerosol spray 

cans shall not be permitted.  The color of the finished repair area shall match the color of the 

adjacent hot-dip galvanized surface at the time of the repair to the satisfaction of the Engineer. 
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Prior to shipping, all galvanized surfaces of the members and components shall be inspected, in 

the presence of the Engineer, to determine the acceptability of the galvanized coating.  

Galvanized coatings may be found acceptable by the Engineer if all surfaces of the members and 

components meet the galvanizing requirements herein.  Only sign support members and 

components with acceptable galvanized coatings shall be shipped.  If the galvanized coating on 

any member or component is found not acceptable, the Contractor shall submit a repair 

procedure to the Engineer for review.      

 

Unless provisions for the sign support structure number are otherwise included in the contract, 

the sign support structure number shall be stenciled in black paint on the right side pole (as 

determined by the direction of traffic traveling below the structure) centered approximately 5’ 

off the ground and visible from the roadway.  The numeric characters shall be 3” to 4” high and 

placed vertically so that they may be read from top to bottom.   

 

After fabrication, the sign support components shall be assembled in the fabricator's shop, in the 

presence of the Engineer, to determine the acceptability of the bolted connections and to confirm 

the permanent camber.  The faying surfaces of the connections shall be free of dirt, loose scale, 

burrs, other foreign material and other defects that would prevent solid seating of the parts.  Prior 

to assembly, the galvanized faying surfaces shall be scored by wire brushing.  The faying 

surfaces of the connection plates shall be checked with a straight edge to ensure that the surfaces 

are not distorted and the entire faying surface of each plate will be in contact when assembled.  

The high-strength bolts, including nuts and washers, shall be installed and tensioned in 

accordance with Subarticle 6.03.03-4(f).  A connection may be found acceptable by the Engineer if 

the faying surfaces of the connection plates are in firm, continuous contact after properly tensioning 

the bolts.  Only sign supports with acceptable connections shall be shipped.  If a bolted 

connection is found not acceptable, the Contractor shall submit a procedure to repair the 

connection to the Engineer for review.  Galvanized surfaces damaged by the repair procedure 

shall be hot dip galvanized.  Repair of the damaged galvanized surfaces in accordance with the 

requirements of ASTM A780 or with a galvanizing repair stick is not permitted.  Bolts, nuts and 

washers used for the trial shop fit-up shall not be reused in the final field assembly.  With the 

overhead member supported at the ends, the permanent camber shall be measured at mid-span 

and the structure shall be rejected if the camber does not meet the following: 

 
L
/1000  ≤  Permanent Camber  ≤   

L
/500 

 

where L is the span length of the overhead member measured from centerline to 

centerline of the poles. 

 

The finished members and components shall be protected with sufficient dunnage and padding to 

protect them from damage and distortion during transportation.  Damage to any material during 

transportation, improper storage, faulty erection, or undocumented fabrication errors may be 

cause for rejection of said material at the project site.  All costs associated with any corrective 

action will be borne by the Contractor. 
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Following delivery to the project site, the Engineer will perform a visual inspection of all 

material to verify shipping documents, fabricator markings, and that there was no damage to the 

material or coatings during transportation and handling.  

  

The Engineer is not responsible for approving or accepting any fabricated materials prior to final 

erection and assembly at the project site. 

 

High-strength bolts, nuts and washers shall be stored in accordance with Subarticle 6.03.03-4(f).   

 

The support shall be erected, assembled and installed in accordance with these specifications and 

the procedures and methods submitted with the working drawings.  The Contractor and the 

support designer are responsible to ensure that the erection and assembly procedures and 

methods in this specification are acceptable for use with the support.  Changes to these methods 

and procedures shall be submitted with the working drawings and computations.  

 

Prior to installation of the support, the exposed threads of all the embedded anchor bolts shall be 

cleaned of accumulated dirt and concrete and lubricated.  The threads and bearings surfaces of all 

the anchor bolt nuts shall be cleaned and lubricated.  The anchor bolts and nuts are properly 

lubricated if the nuts can be turned by hand on the anchor bolt threads.  The lubricant shall 

contain a visible dye of any color that contrasts with the color of the galvanizing.  Re-lubricate 

the threads of the anchor bolts and nuts if more than 24 hours has elapsed since earlier 

lubrication, or if the anchor bolts and nuts have become wet since they were first lubricated. 

 

The space between the bottom of the baseplate and the top of the foundation shall not be sealed 

with closed cell elastomer or filled with grout, unless otherwise noted. 

 

Install (turn) the leveling nuts onto the anchor bolts and align the nuts to the same elevation or 

plane.  The distance from the bottom of the leveling nuts to the top of the foundation shall not 

exceed 1".  Place a structural hardened washer on top of each leveling nut, 1 washer on each 

anchor bolt. 

 

The pole shall be erected so that the centerline of the pole will be plumb after the application of 

all the dead loads. 

 

Install the pole base plate atop the washers resting on the leveling nuts, place a structural 

hardened washer on each anchor bolt resting it on the top of the base plate, and install (turn) a 

top nut on each anchor bolt until the nut contacts the washer.  The leveling nuts and washers 

shall be inspected, and if necessary the nuts (turned), so that the washers are in full contact with 

the bottom surface of the base plate.  

 

Tighten the top nuts to a snug tight condition in a star pattern.  Snug tight is defined as the 

maximum rotation resulting from the full effort of one person using a 12” long wrench or 

equivalent.  A star tightening pattern is one in which the nuts on opposite or near-opposite sides 

of the bolt circle are successively tightened in a pattern resembling a star (e.g., For an 8-bolt 
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circle with bolt sequentially numbered 1 to 8, tighten nuts in the following bolt order: 1, 5, 7, 3, 

8, 4, 6, 2.).   

 

Tighten leveling nuts to a snug tight condition in a star pattern. 

 

Before final tightening of the top nuts, mark the reference position of each top nut in a snug-tight 

condition with a suitable marking on 1 flat with a corresponding reference mark on the base plate 

at each bolt.  Then incrementally turn the top nuts using a star pattern one-sixth of a turn beyond 

snug tight.  Turn the nuts in at least two full tightening cycles (passes).  After tightening, verify 

the top nut rotation.  The top nuts shall have full thread engagement.  The distance from the 

bottom of the leveling nuts to the top of the foundation shall not exceed 1". 

 

High-strength bolts, including nuts and washes, shall be installed and tensioned in accordance 

with Subarticle 6.03.03-4(f).  The overhead member shall be temporarily and fully supported while 

all the high-strength bolts are installed and tensioned.  The temporary support of the overhead 

member shall not be removed until the Engineer has confirmed that the faying surfaces of the 

connection/flange plates are in firm, continuous contact and the high-strength bolts were properly 

installed and tensioned.  All high-strength bolts in the bolted connections shall be inspected (in 

accordance with Subarticle 6.03.03-4(f)) to confirm the high-strength bolts were properly 

tensioned.  The use or installation of galvanized hardened steel washer between the faying 

surfaces of the connection is not permitted.   

 

After erecting the support, the support shall be electrically grounded by attaching the bare copper 

grounding conductor to the inside of the handhole frame with a galvanized steel bolt and to the 

ground rod with a ground clamp.  The rigid metal conduit shall be electrically grounded by 

attaching the bare copper grounding conductor to the insulated bonding bushing and to the 

ground rod with a ground clamp. 

 

After erection of the support and before the installation of the sign panels, if the structure 

exhibits excessive vibration, oscillations or deflections as determined by the Engineer, the 

Contractor shall immediately stabilize the structure to the satisfaction of the Engineer.  

Stabilizing the structure may require the removal of a portion of the structure or the entire 

structure.   

 

The sign panels shall be located and mounted on the span member as shown in the working 

drawings.  

 

After installation of the sign panels, the anchor bolts nuts (leveling and top anchor nut) and 

washers shall be in full contact with the top and bottom surfaces of the pole baseplate and the 

centerline of the pole shall be plumb. 

 

After erection of the support and after the installation of the sign panels, if the structure exhibits 

excessive vibration, oscillations or deflections as determined by the Engineer, the Contractor 

shall design and construct devices to mitigate the movements.  The Contractor is responsible for 

immediately stabilizing the structure to the satisfaction of the Engineer.  Stabilizing the structure 
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may require the removal of the sign panels or the entire structure.  Prior to installation of any 

mitigation device, the Contractor shall submit drawings, design computations other 

documentation to the Engineer for review in accordance with Article 1.05.02.     

 

Method of Measurement: This work will be measured for payment by the number of monotube 

bridge sign structures, completed and accepted in place. 

 

Basis of Payment: This work will be paid for at the contract unit price each for "Monotube 

Bridge Sign Structure", complete in place, which price shall include field survey, equipment, 

materials, tools and labor incidental to the design, fabrication and installation, including 

anchorage materials, sign panel support members and mitigation devices, if required, of the 

supports at the locations specified on the plans.    
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ITEM #1201804A – 4 CHORD TRUSS CANTILEVER SIGN STRUCTURE 

 

Description: Work under this item shall consist of designing, fabricating and installing a sign 

support structure to carry extruded aluminum traffic signs, on a prepared foundation, in 

accordance with the details shown on the plans, in accordance with these specifications and as 

ordered by the Engineer.  For the purposes of this specification, the sign support structure shall 

be composed of a cantilevered 4 chord truss supported by a single linear tubular pole member.  

 

Materials:  The poles shall be tubular members with either a round or multisided cross-section.  

The round tubular members shall be fabricated from steel pipe with a tabulated yield stress no 

less than 35,000 psi.  The multisided tubular members shall be fabricated from steel plate 

conforming to the requirements of ASTM A709, Grade 50T2.   

 

The truss chord members shall be tubular members with a round cross-section fabricated from 

steel pipe with a tabulated yield stress no less than 35,000 psi.  Truss chord members fabricated 

from tubular members with a multisided cross-section are not permitted. 

 

The truss bracing members shall be tubular members with a round cross-section fabricated from 

steel pipe with a tabulated yield stress no less than 35,000 psi.   

 

The structural plate components, such as the baseplates, connection/flange/splice plates, gusset 

plates, handhole frames and plates in the truss to pole connection, shall be made of steel that 

conforms to the requirements of ASTM A709, Grade 50T2. 

 

Anchorage plates shall conform to the requirements of ASTM A709, Grade 50T2. 

 

The non-structural components, such as hand hole covers and cap plates, shall conform to the 

requirements of ASTM A709, Grade 50. Sign panel support members shall conform to the 

requirements of ASTM A709, Grade 50. 

 

The use of steel plate or rolled shapes with a tabulated yield stress less than 50 ksi is not 

permitted. 

 

The steel for pole, truss chord members, structural plate components, such as the baseplates, 

connection/flange/splice plates, gusset plates, handhole frames and plates in the truss to pole 

connection, shall meet the following Charpy V-notch impact testing requirements: 

 

Yield Strength Thickness 

in. 

Minimum Test 

Value Energy 

ft.-lbs. 

Minimum Average 

Energy, ft.-lbs. 

Fy ≤  36 ksi ≤  4 20 25 at 40ºF 

36 ksi <  Fy ≤  50 ksi ≤  2 20 25 at 40ºF 

36 ksi <  Fy ≤  50 ksi 2 <  t ≤  4 24 30 at 40ºF 

50 ksi < Fy ≤  70 ksi ≤  4 28 35 at -10ºF 
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Charpy V-notch sampling and testing shall be in accordance with ASTM 

A673, “P” piece frequency. 

 

 

The weld filler metal shall have a matching strength relationship with the base metal.   

 

All high strength bolts shall conform to ASTM A325, Type 1. Nuts shall conform to ASTM 

A563, Grade DH.  Circular, flat, hardened steel washers shall conform to ASTM F436. The 

bolts, nuts and washers shall be galvanized in accordance with ASTM A153 or ASTM B695, 

Class 50.  The nuts shall be overtapped to the minimum amount required for the bolt assembly 

and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye of any 

color that contrasts with the color of the galvanizing.  The high strength bolts shall conform to 

the requirements of Subarticle M.06.02-3. 

 

Compressible-washer-type direct tension indicators shall conform to ASTM F959, Type 325, and 

shall be galvanized in accordance with ASTM B695, Class 50. 

 

U-bolts and threaded rods shall conform to ASTM A449. The nuts shall conform to ASTM 

A563, Grade DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall 

be galvanized in accordance with ASTM A153 or ASTM B695, Class 50.  The nuts shall be 

overtapped to the minimum amount required for the fastener assembly and all surfaces of the 

nuts shall be lubricated with a lubricant containing a visible dye of any color that contrasts with 

the color of the galvanizing.   The threaded ends of all U-bolts and threaded rods shall be 

supplied with 1 washer and 2 nuts. 

 

The anchor bolts shall conform to ASTM F1554, Grade 105.  The nuts shall conform to ASTM 

A563, Grade DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall 

be galvanized in accordance with ASTM A153.  The nuts shall be overtapped to the minimum 

amount required for the bolt assembly and all surfaces of the nuts shall be lubricated with a 

lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  

Prior to shipping the anchor bolts, the nuts and washers shall be installed by hand on the anchor 

bolts to ensure that the nuts can be run on the threads.  Only anchor bolts on which the nuts are 

free running shall be shipped.  The anchor bolts shall be shipped with the nuts and washers on 

the threads.      

 

All steel components, including anchor bolts, shall be completely hot-dip galvanized, after 

fabrication, in accordance with ASTM A123 or ASTM A153, as applicable.  Repairs to damaged 

areas of the hot-dip galvanized coatings shall conform to the requirements of ASTM A780 

amended as follows:   

 

Paints containing zinc dust, if used for repairs, shall contain either between 65% 

to 69% metallic zinc by weight or greater than 92% metallic zinc by weight in dry 

film. 
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The silicone sealant shall be a 1-component, 100% silicone sealant recommended for use with 

galvanized steel. 

 

Neoprene gasket material for the access openings shall conform to ASTM D1056, Grade 2A2 or 

2A3.  Other grades of neoprene approved by the Engineer may be used. 

 

Bare copper grounding conductor shall be #8 AWG stranded bare copper wire conforming to 

M.15.13.  The grounding bolt shall be galvanized steel with a hex head. 

 

All materials used in the finished structure shall be new.  The use of materials that have been 

previously used in a structure or salvaged from a structure is not permitted. 

 

The Contractor shall submit Certified Test Reports and Materials Certificates in conformance 

with Article 1.06.07 for the steel used in the support members and components, high-strength 

bolts (including nuts and washers), anchor bolts (including nuts and washers), U-bolts (including 

nuts and washers) and threaded rods (including nuts and washers).  In addition, the following 

shall be submitted: 

 

a. Mill test reports that indicate the place where the material was melted and 

manufactured. 

 

b. High-strength bolt test results for proof load tests, wedge tests, and rotational-

capacity tests that indicate where the tests were performed, date of tests, 

location of where the components were manufactured and lot numbers. 

 

c. Galvanized material test results that indicate the thickness of the galvanizing. 

 

Prior to incorporation into the work, the Contractor shall submit samples in conformance with 

Article 1.06.02 for the steel used in the support members and components, high-strength bolts 

(including nuts and washers), anchor bolts (including nuts and washers), U-bolts (including nuts 

and washers) and threaded rods (including nuts and washers). 

 

Construction Methods: The design and fabrication of the sign support structure, including its 

anchorage (into the foundation) and the hardware and structural members required to support the 

traffic appurtenances, shall conform to the requirements of the latest edition of the AASHTO 

Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic 

Signals, including the latest interim specifications, available prior to the advertising date of the 

contract, amended as follows: 

 

 The dead load of the sign panels, sign panel support members and hardware shall 

be no less than the 8 psf. 

 

 The design wind speed shall be 120 mph.  The computation of wind pressures in 

accordance with Appendix C is not permitted. 
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 The minimum design life for the structures shall be 50 years. 

 

 The wind importance factor, Ir, for wind pressure shall be 1.00.   

 

 The wind drag coefficient, Cd, for traffic signs shall be 1.3. 

 

 The height and exposure factor, Kz, shall be determined based on the highest 

elevation of the structure or the supported sign panels.  The factor shall be 

considered constant in all pressure calculations required for the design of the 

structure.  The height and exposure factor shall be no less than 1.05. 

 

 The sign structure shall be designed for fatigue category I for cantilevered 

structures.  The sign structure shall be designed for the wind load effects due to 

natural wind gusts and truck-induced gusts.  The design pressure for the truck-

induced gust shall be based on a truck speed of 65 mph.  The sign structure shall 

be designed assuming that vibration mitigation devices will not be installed. 

 

 The vertical deflection of the free end of the truss due to the wind load effects of 

truck-induced gusts shall not exceed 8”. 

 

 The fixity of the structure connections shall be as follows: 

 

Welded gusset plate, bracing member to chord connections shall be 

considered rigid in the plane of the gusset plate and pinned perpendicular 

to the plane of the gusset plate. 

 

Flange plate chord to chord connections shall be considered rigid with 

respect to both axes. 

 

Baseplate to anchor bolt connection shall be considered rigid with respect 

to both axes. 

 

 The minimum effective length factor, K, shall be as follows: 

 

For the pole, k = 2.1 

 

For truss chord and bracing, k ≥ 1.0 

 

 The maximum stress ratio (the ratio of the computed stress to the allowable stress) 

or combined stress ratio in any sign structure component due to each group load 

shall not exceed 0.85.  The purpose for limiting the CSR is to allow for future 

additional sign panel configurations. 

 

 The truss shall be cambered to compensate for the dead load deflections.  The 

truss shall have a permanent camber no less than 
L
/1000 and no greater than 

L
/500.  L 
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is the span length of the cantilever truss measured from centerline of the pole to 

the end of the truss.  The permanent camber is in addition to the dead load 

camber.  The total camber shall be obtained with the use of through chord 

connection plates installed at an angle.    

 

 The maximum span length of the truss shall be 45’-0”, measured from the 

centerline of the pole to the end of the truss. 

 

 The truss chords shall be fabricated in 1 or more sections and connected with 

chord flange splices.  The chords within the sections shall be fabricated from 

single pieces of pipe.  Chord sections fabricated from multiple pieces of pipe are 

not permitted.  All truss chords shall have the same cross-sectional properties and 

material designations.  The minimum wall thickness of the truss chord members 

shall be 
5
/16". 

 

 The truss bracing shall be fabricated from steel pipe.  All truss bracing shall have 

the same cross-sectional properties and material designations.  The bracing shall 

have a minimum nominal diameter of 2½”.  The bracing shall have a minimum 

thickness of 0.203”.  The bracing shall be connected to truss chord gusset plates 

with slotted tube connections.  The bracing slot shall have a coped hole at the end 

of the slot.  In a minimum of 25% of the bracing gusset plate to truss chord 

connections, 100% of the fillet welds on each side of the connection, shall be non-

destructively tested in accordance with the magnetic particle method.   

 

 At a minimum, internal diagonal bracing shall be provided at each end of each 

truss section to maintain the shape and stability the truss sections during shipping 

and handling of the sections and the erection of the completed truss.  At a 

minimum, additional internal diagonal bracing shall be placed at a panel point at 

the midspan of the truss sections greater than 25’-0” in length.  The internal 

diagonal bracing may be provided using either a single or multiple members. 

 

 The minimum diameter of the pole shall be 2’-0”.  The maximum diameter of the 

pole shall be 2’-6”.   

 

 The pole shall be a tubular member with either a round or multisided cross-

section.  Multisided tubular members with other than 16 sides are not permitted.  

Multisided tubular member with fluted sides are not permitted. 

 

 The minimum wall thickness of the pole shall be 
5
/16".  The wall thickness of the 

pole shall be uniform throughout its length.  The use of multiple plies 

(laminations) to obtain the required member thickness is not permitted.  The use 

of shop-fabricated stepped members is not permitted. 
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 Joining 2 tubular members together with a circumferential weld to fabricate a pole 

is not permitted. 

 

 Slip-type field splices are not permitted in any member.   

 

 The poles may be fabricated with no more than 2 longitudinal seam welds.  The 

seam welds shall be ground smooth and flush with the adjacent base metal.  The 

use of external longitudinal reinforcement bars at longitudinal seam welds is not 

permitted.  The use of spiral seam welds is not permitted.   

   

 The longitudinal seam welds within 6” of the member ends shall be complete 

joint penetration groove welds.   

 

 100% of partial joint penetration longitudinal seam welds shall be non-

destructively tested in accordance with the magnetic particle method.  100 % of 

complete joint penetration seam welds shall be non-destructively tested in 

accordance with the ultrasonic method. 

 

 All tubular member to transverse plate connections shall be made with a complete 

joint penetration groove weld with a backing ring attached to the plate with a 

continuous fillet weld.  100% of the complete joint penetration groove welds shall 

be non-destructively tested by the ultrasonic method after fabrication and prior to 

galvanizing.  100% of the complete joint penetration groove welds shall also be 

non-destructively tested by the ultrasonic method for toe cracks after galvanizing.  

100% of backing ring fillet welds shall be non-destructively tested by the 

magnetic particle method after fabrication prior to galvanizing.  After galvanizing, 

the joint between the backing ring and tubular member shall be sealed with 

silicone sealant to prevent the ingress of moisture. 

 

 The use of stiffeners at tubular member to base plate connection is not permitted. 

 

 The strength of a connection made with a complete joint penetration groove weld 

shall be no greater than the strength of the base metal.  In connections joining 

base metal with different yield strengths, the base metal with the lower yield 

strength shall govern the design.  

 

 The minimum flange splice plate thickness shall be 2”.  The determination of the 

plate thickness in the tubular member to transverse plate connections shall 

consider the potential for the plate to warp due to the heat from welding.  

Consideration should be given to the use of thicker plates to allow for subsequent 

machining of warped plates to a flat surface so that removal of material will not 

compromise the required strength of the plate.  

 

 All high-strength bolted connections shall be designed as slip critical connections 

with standard holes, unless otherwise noted.  The high-strength bolts shall 
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conform to the maximum spacing requirements for sealing and stitch fasteners.  

The high-strength bolts shall conform to the edge distance requirement for 

fasteners.  Consideration should be given to the use of smaller diameter bolts 

since they require lower specified minimum bolt tensions.                       

 

 The minimum number of high-strength bolts in flange splices in the truss chords 

shall be 6.   

 

 The minimum thickness of the truss to pole connection plates shall be ¾”.  The 

minimum thickness of the truss bracing gusset plates and the stiffener plates shall 

be ½”.  

 

 The minimum size fillet weld shall be ¼”, unless noted otherwise.  The use of seal 

and tack welds is not permitted.  No welding shall be performed after galvanizing. 

 

 The minimum base plate thickness shall no less than 2 ½” or at least as thick as 

the anchor bolt diameter, whichever is greater. The determination of the plate 

thickness in the tubular member to transverse plate connections shall consider the 

potential for the plate to warp due to the heat from welding.  Consideration should 

be given to the use of thicker plates to allow for subsequent machining of warped 

plates to a flat surface so that removal of material will not compromise the 

required strength of the plate. 

 

 The opening in the base plate shall be sized to allow for proper galvanizing and 

allow conduits projecting from the foundation to pass through it.  The size of the 

opening shall be kept to a minimum to reduce the flexibility of the baseplate.   

 

 The anchor bolt to base plate connection shall be designed as a double-nut 

connection with shear holes.  The minimum distance from the center of the anchor 

bolt hole to the edge of the base plate shall be no less than 2 times the diameter of 

the anchor bolt.  The anchor bolts shall use an embedded anchorage plate, ¾” 

minimum thickness, to transmit loads from the pole base to the concrete 

foundation.  The use of hooked anchor bolts is not permitted.  The minimum 

number of anchor bolts shall be 12.  The minimum anchor bolt diameter shall be 

2”.  The minimum anchor bolt embedment, the distance from the top of the 

foundation to the top of the embedded anchorage plate, shall be 3’-6” or the 

tension development length of the vertical foundation reinforcement plus the end 

concrete cover, which ever is greater.  Each anchor bolt shall be supplied with 5 

nuts and 4 washers.  Washers shall be placed on the top and bottom surfaces of 

the pole base plate and anchorage plate.  Welding to the anchor bolts is not 

permitted.  The use of lock washers with the anchor bolt assembly is not 

permitted. 

 

The approximate dimensions of the truss and the pole heights are shown in plan and elevation on 

the traffic sheets.  The actual sign support dimensions shall be determined by the Contractor 
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based on a the horizontal and vertical clearances shown on the plans, a field survey of the 

finished grade at the site, the elevation of the top of the finished foundation, the locations of 

overhead and subsurface utilities, the location of the drainage facilities and noise barrier wall 

locations. 

 

The minimum vertical clearance from the top of the finished road to the bottom of the sign 

panels and the centerline of the truss shall be as shown on the sign support drawings as amended 

by the sign support elevation on the traffic sheets. 

 

Sign panels shall be installed symmetrically about the centerline of the truss.  The bottom of all 

signs shall be level.  Sign panels shall be installed at an angle of 5° from the vertical, with the top 

edge tilting toward oncoming traffic.   

 

The sign panels and crown panels, if applicable, shall be connected to sign panel support 

members. The support members shall extend full height of the sign and crown panels.  The 

number and spacing of support members shall be determined by the Contractor based on the 

width of the sign and crown panels and the support member spacing parameters shown on the 

plans.  Sign panels shall be supported by no less than 3 support members.  Crown panels shall be 

supported by no less than 2 support members.  The faying surface between the sign panel support 

member and the rear face of the sign panel shall be a flange so that panel clips may be placed on 

both sides of the flange to connect the panel.  The outside support members for each sign panel 

shall include a sign stop at the bottom of the member and a sign hook at the top of the member to 

support and carry the sign panels. 

 

The sign panel support members shall be designed to be vertically adjustable to compensate for 

the truss camber.  The supports members shall be designed to be installed at any location along 

the truss.  The use of U-bolts and threaded rods is permitted.  No less than 2 U-bolts or 4 

threaded rods shall be used at each chord connection.  The threaded ends of these fasteners shall 

have double nuts. 

 

The minimum thickness of the sign panel support members and the plate and rolled shape 

components used in the connection to the sign support shall be ¼”.  

 

The sign support shall be designed for the load effects due to the actual sign panels, including 

crown panels, as well as any future sign and crown panels that it will carry, as shown on the 

plans.  The sign supports shall also be designed for the load effects of sign and crown panels 

during all stages of construction which may exist during the project under which the supports are 

installed.  The load effects on the sign support from the sign and crown panels shall include 

forces and moments due to the eccentricity of the sign and crown panels and the unbalanced 

lateral loads on the crown panel.  The sign support and its component parts shall also be designed 

for the load effects resulting from the transportation and erection of the support. 

 

The sign support shall be designed so that the pole extends into the truss and is connected at each 

chord.  Connection plates, through each chord, shall be fastened with high-strength bolts to 

stiffened connection plates fillet welded to the pole.  100% of the fillet welds used in the truss to 
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pole connection shall be non-destructively tested in accordance with the magnetic particle 

method.  All bolts, nuts and washers used in the connection shall be visible.  The use of tapped 

holes in the plates of the connection is not permitted.   

 

Vent and drain holes shall be provided for galvanizing.  The number, size and location of vent 

and drain holes should be coordinated with the galvanizer prior to the submission of the sign 

support design.  The area of vent and drain holes at each end of a member shall be at least 30% 

of the inside area of the member for members 3” in diameter and greater and 45% of the inside 

area of the member for members smaller than 3” in diameter.  The vent and drain holes shall be 

strategically located for reducing stress and for proper galvanizing.  The holes shall be made by 

drilling.  Flame cut holes are not permitted.  The edges of all holes shall be rounded by grinding.  

After galvanizing, exposed holes placed in the sign support components for galvanizing shall be 

sealed with neoprene plugs. 

 

The pole shall have a handhole located adjacent to base of the pole.  The handhole shall be 

reinforced with a frame.  The handhole shall be located with a normal direction that is 90° to the 

plane formed by the pole and overhead truss.  The minimum clear distance from the top of the 

baseplate to the outside face of the bottom of the handhole frame shall be no less than the 

diameter of the pole member or 2’-6”, whichever is greater. 

 

The handhole frame shall be fabricated from steel plate and bent to form a closed shape and 

joined with a complete joint penetration groove weld.  All surfaces of the groove weld shall be 

ground smooth and flush with the adjacent base metal.  The handhole frame shall have a 

minimum 4" wide by minimum 6" high clear opening.  The maximum width of the handhole 

opening, the clear opening plus twice the frame thickness, shall not be greater than 40% of the 

pole diameter at that section.  The inside corners of the handhole frame shall be rounded to a 

radius of 30% to 50% of the width of the clear opening.  The minimum thickness of the handhole 

frame shall be no less than the thickness of the pole or 5/16", whichever is greater.  The handhole 

frame shall be connected to the pole with a partial joint penetration groove weld reinforced with 

a fillet weld.  The handhole weld shall start and end at the point that is coincident with the 

longitudinal axis of symmetry of the pole and the longitudinal axis of symmetry of the handhole 

frame.  100% of the weld shall be non-destructively tested in accordance with the magnetic 

particle method.  The handhole shall be provided with a cover connected to the frame with no 

less than 4 stainless steel screws.  The cover shall be installed with a neoprene gasket matching 

the dimensions of the cover.  The cover shall also be attached to the frame with a 1’-6” long 

stainless steel chain.  The stainless steel chain shall be bolted to the cover inside face of the cover 

with a stainless steel bolt with a lock nut and bolted to the inside side face of the handhole frame 

with a stainless steel bolt.  On pole hand hole frames, the opposite side face of the handhole shall 

have a hole with a nut welded to outside face for a galvanized steel grounding bolt.   

 

The ends of each chord member shall be sealed with a removable end cap plate attached to the 

member with a threaded fastener.  The joint between the member and plate shall be sealed with a 

neoprene gasket.      
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The design of the sign support and the anchorage shall be coordinated with the design of the 

foundation to ensure that the foundation is adequate for the support reactions and to avoid 

conflicts between the embedded anchorage and the foundation reinforcement. 

 

Prior to performing a field survey for each sign support, the Contractor shall coordinate with the 

Engineer to locate and stake each support foundation. The foundations shall be located to avoid 

conflicts with both subsurface and overhead utilities and subsurface drainage structures.  In 

accordance with Article 1.05.15, the Contractor shall contact “Call Before You Dig” to identify 

the subsurface utilities that are located in the vicinity of each foundation.  Once the location of 

each foundation has been found acceptable to the Engineer, the Contractor shall perform a field 

survey to obtain the information necessary to prepare a roadway cross-section with details of 

each sign support and supporting foundation(s). 

 

The Contractor shall prepare and submit one copy of a cross-section (elevation) drawing based 

on a field survey for each sign support to the Engineer for review.  A cross-section drawing is a 

working drawing for permanent construction.  The cross-section drawing for each support shall 

be submitted in an individual file in electronic portable document format (.pdf) with commenting 

enabled.  The electronic portable document format (.pdf) cross-section drawings shall be created 

on ANSI D (22” x 34”) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating 

the drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller 

without loss of legibility.)  Each drawing shall have a border and title block.  Located in the 

lower right hand corner of the drawing adjacent to the title block, each drawing shall have a 

rectangular box, 2 ¼” wide x 1 ¾” high, for the reviewers stamp.  On the ANSI D full scale 

sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  

Only one sign support cross-section shall be shown on each drawing.  

 

The cross-sections shall include, but not be limited to the following: 

 

 Project number, town, location (route number, direction, mileage), station, 

structure number, sign location number, and site number 

 

 Location and dimensions of travel lanes and shoulders 

 

 Location and elevation of the high point of the road 

 

 Top and bottom of slope elevations.  Slope of finished grade at foundations 

 

 Locations of utilities (both overhead and subsurface) 

 

 Locations of drainage facilities 

 

 Locations of noise barriers, including elevation of top of wall  
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 Type of protection (metal beam rail/barrier), and the dimension from the front 

face of metal beam rail /barrier to the edge of the foundation and centerline of the 

foundation 

 

 Elevation of the top of the foundation(s).  The top of the foundation(s) shall 

project 6” to 12” above the level ground or 6” to 12” above the finished grade at 

the high side of a sloping grade. 

 

 Dimension from top foundation to finish grade (existing or proposed as 

applicable). 

 

 Span, dimension from centerline to centerline of foundations  

 

 Dimensions of sign panel(s)  

 

 Location of sign panel(s) relative to the centerline of the foundations/poles 

 

 Location of sign panel(s) relative to the roadway travel lanes 

 

 Dimension from top of foundation to centerline of truss 

 

 Minimum dimensions from high point of the road to the centerline of the truss and 

the bottom of the sign panel(s) 

 

 Elevation of centerline of truss 

 

The Contractor shall submit the cross-section drawings to the project’s “Engineer of Record” for 

review.  The project’s “Engineer of Record” is identified in the signature block on the sign 

support traffic cross-section contract plans.  A copy of the transmittal shall be sent to the District 

Construction office administering the project. 

 

The reviewed and stamped cross-section drawings shall be sent by the reviewer, along with a 

recommendation regarding acceptance, to the District Construction office for review, comment 

and distribution.  The acceptance of cross-section drawings does not relieve the Contractor from 

verifying that all dimensions are correct.  If there are any changes to the proposed location of the 

sign support and foundations prior to the construction of the foundations, the cross-section shall 

be re-submitted for review.  

 

Prior to fabrication, the Contractor shall submit working drawings and design computations for 

each sign support, based on the reviewed cross-section, to the engineer for review in 

accordance with Article 1.05.02.  The working drawings and design computations for sign 

supports shall conform to working drawings for permanent construction.  An individual, 

independently packaged set of working drawings and computations, with all details and 

documents necessary for fabrication and erection of the structure and its components,  including 

a copy of the certificate of insurance, shall be prepared and submitted for each support.  A single 
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set of drawings with tabulated data for multiple sign support locations is not permitted.  

The alpha-numeric support identifier shall be included on these documents.  The working 

drawings and computations shall be prepared in Customary U.S. units.  Each working drawing 

shall be sealed, signed and dated.  The cover/first sheet for the computations shall be sealed, 

signed and dated.   

 

The packaged set of working drawings and computations for each support shall be submitted in 

an individual file in electronic portable document format (.pdf) with appropriate bookmarks and 

commenting enabled.  The packaged set shall include the following: 

 

 title sheet 

 table of contents 

 contact information for designer, fabricator and galvanizer – contact information 

should include name and address of each firm and the name of contact person 

with phone number and email address 

 copy of the certificate of insurance 

 copy of fabricator’s AISC certification  

 copy of the reviewed cross-section 

 sign support working drawings 

 sign support design computations 

 welding procedures 

 sign support installation procedure, including the method to plumb the poles 

 

The electronic portable document format (.pdf) working drawings shall be created on ANSI D 

(22” x 34”) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating the 

drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller 

without loss of legibility.)  Each drawing shall have a border and title block.  Located in the 

lower right hand corner of the drawing adjacent to the title block, each drawing shall have a 

rectangular box, 2 ¼” wide x 1 ¾” high, for the reviewers stamp.  On the ANSI D full scale 

sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  

The electronic files for the design computations, procedures and other supporting data shall be 

created on ANSI A (8 ½" x 11"; Letter) sheets.  

 

The working drawings shall include complete details of all sign support components.  The 

drawings shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 reference to the design specifications, including interim specifications 

 

 reference to the design specifications design criteria, such as design wind 

speed, minimum design life, etc. 

 

 material specifications/designations for all components 
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 non-destructive weld testing requirements 

 

 details of the location of the longitudinal seam weld in the pole 

 

 vent and drain holes for galvanizing    

 

 dead load and permanent camber 

 

 a plan view of the anchor bolt layout relative to the orientation of the span 

 

 anchor bolt dimensions, including embedment and projection 

 

 support installation procedure, including the method to plumb the pole  

 

The design computations shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 references to design specifications, including interim specifications, and the 

applicable code section and articles 

 

 description/documentation for all computer programs used in the design 

 

 drawings/models of the structure, components and connections, with 

dimensions, loads and references to the local and global coordinate systems 

used (as applicable), to facilitate review of the results 

 

 Tabulation of the section properties of the tubular members at each analyzed 

section.  The tabulated values should include the diameter, D (if round 

member); effective width, b (if multisided member, AASHTO 5.5.2); 

equivalent diameter (if multisided member, AASHTO 5.6), wall thickness, t; 

inside bend radius, rb (if multisided member, AASHTO 5.5.2), cross-sectional 

area, A; moment of inertia, I; section modulus, S; radius of gyration, r.  

AASHTO Table B-1 may be used to determine the section properties.  If 

Table B-1 is used, the radius measured to the mid-thickness of the wall shall 

also be provided. 

 

 coefficients and factors used in the design 

 

 results of all group loads and load combinations 

 

 stress ratios and combined stress ratios for all group loads and load 

combinations 
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 maximum vertical deflection due to dead loads 

 

 maximum vertical deflection due to ice loads 

 

 vertical deflection of the free end of the truss due to the wind load effects of 

truck-induced gusts 

 

 total camber and permanent camber  

 

The Contractor shall submit the packaged set of working drawings and calculations to the 

project’s “Engineer of Record”.  The project’s “Engineer of Record” is identified in the signature 

block on the sign support structural contract plans.  A copy of the transmittal shall be sent to the 

District Construction office administering the project. 

 

The reviewed and stamped working drawings and calculations shall be sent by the reviewer, 

along with a recommendation regarding acceptance, to the District Construction office for 

review, comment and distribution.  After the District Construction office has reviewed the 

working drawings and calculations, ensured all comments have been addressed and have found 

the submittal to be acceptable, in addition to distributing copies of the working drawings and 

calculations to the Contractor and District offices, a copy of each packaged set of working 

drawings and calculations shall be sent to the following Department offices: 

    

Bridge Safety and Evaluation  

Research and Materials   

Traffic Engineering  

Engineer of Record  

 

The Contractor shall make printed copies of the stamped working drawings and calculations, of 

the size and number determined by the Engineer, and deliver the copies as directed by the 

Engineer. 

 

If the as-built condition of the foundation(s), such as the location or elevation, will impact the 

design, final erection or assembly of the sign support for conformance with the requirements 

herein, the cross-section shall be re-submitted for review.  Subsequently, the working drawings 

and calculations shall be resubmitted to conform to the revised cross-section and the 

requirements herein.   

 

The support shall be fabricated in accordance with the latest edition of the AASHTO LRFD 

Bridge Construction Specifications, including the latest interim specifications, amended herein. 

 

The steel fabricator shall be AISC certified for the fabrication to the Standard for Bridge and 

Highway Metal Component Manufacturers (CPT). 
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Fabrication of the support may begin only after the working drawings and design computations 

have been reviewed and the Engineer has authorized fabrication to begin.  The Contractor shall 

submit to the Engineer, no less than 2 weeks prior to the start of fabrication, the name and 

location of the fabrication shop where the work will be done so that arrangements can be made 

for an audit of the facility and the assignment of the Department Quality Assurance (QA) 

inspector.  No fabrication will be accepted unless the QA inspector is present during fabrication.   

No changes may be made during fabrication without prior written approval by the Department.   

 

The Contractor shall furnish facilities for the inspection of material and workmanship in the shop 

by the Engineer.  The Engineer and his representative shall be allowed free access to the 

necessary parts of the premises.   

 

The Engineer will provide QA inspection at the fabrication shop to assure that all applicable 

Quality Control plans and inspections are adequately adhered to and maintained by the 

Contractor during all phases of the fabrication.  A thorough inspection of a random selection of 

elements at the fabrication shop may serve as the basis of this assurance. 

 

Prior to shipment to the project, each individual piece of steel shall be marked in a clear and 

permanent fashion by a representative of the fabricators’ Quality Control (QC) Department to 

indicate complete final inspection by the fabricator and conformance to the project specifications 

for that piece. The mark must be dated.  A Materials Certificate in accordance with Article 

1.06.07 may be used in lieu of individual stamps or markings, for all material in a single 

shipment. The Materials Certificate must list each piece within the shipment and accompany the 

shipment to the project site.   

 

Following the final inspection by the fabricator’s QC personnel, the Engineer may select pieces 

of steel for re-inspection by the Department’s QA inspector.  Should non-conforming pieces be 

identified, all similar pieces must be re-inspected by the fabricator and repair procedure(s) 

submitted to the Engineer for approval.  Repairs will be made at the Contractor’s expense.   

 

The pieces selected for re-inspection and found to be in conformance, or adequately repaired 

pieces, may be marked by the QA inspector.  Such markings indicate the Engineer takes no 

exception to the pieces being sent to the project site.  Such marking does not indicate acceptance 

or approval of the material by the Engineer.    

 

All welding details, procedures and nondestructive testing shall conform to the requirements of 

AWS D1.1 Structural Welding Code - Steel.  

 

Personnel performing the nondestructive testing shall be certified as a NDT Level II technician 

in accordance with the American Society for Non Destructive Testing (ASNT), Recommended 

Practice SNT-TC-1A and approved by the Engineer.   

 

All nondestructive testing shall be witnessed by Engineer.  Certified reports of all tests shall be 

submitted to the Engineer for examination.  Each certified report shall identify the structure, 

member, and location of weld or welds tested.  Each report shall also list the length and location 
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of any defective welds and include information on the corrective action taken and results of all 

retests of repaired welds.    

 

The Department reserves the right to perform additional testing as determined by the Engineer.  

Should the Engineer require nondestructive testing on welds not designated in the contract, the 

cost of such inspection shall be borne by the Contractor if the testing indicates that any weld(s) 

are defective.  If the testing indicates the weld(s) to be satisfactory, the actual cost of such 

inspection will be paid by the Department.  

 

All members and components shall be hot-dip galvanized in a single dip.  Double-dipping of 

members and components is not permitted.  All exterior and interior surfaces of the sign support 

members and components shall be completely galvanized. 

 

Galvanized members and components shall be free from uncoated areas, blisters, flux deposits, 

and gross inclusions.  Lumps, projections, globules, or heavy deposits of zinc which will 

interfere with the intended use of the material will not be permitted.   

 

All damaged areas of the hot-dip galvanized surfaces shall be repaired in accordance with the 

requirements of ASTM A780.  If paint containing zinc dust is used for repairs, the dry coating 

thickness shall be at least 50% greater than the thickness of the adjacent hot-dip galvanized 

coating, but no greater than 4.0 mils.  The paint shall be brush applied.  The use of aerosol spray 

cans shall not be permitted.  The color of the finished repair area shall match the color of the 

adjacent hot-dip galvanized surface at the time of the repair to the satisfaction of the Engineer. 

 

Prior to shipping, all galvanized surfaces of the members and components shall be inspected, in 

the presence of the Engineer, to determine the acceptability of the galvanized coating.  

Galvanized coatings may be found acceptable by the Engineer if all surfaces of the members and 

components meet the galvanizing requirements herein.  Only sign support members and 

components with acceptable galvanized coatings shall be shipped.  If the galvanized coating on 

any member or component is found not acceptable, the Contractor shall submit a repair 

procedure to the Engineer for review.      

 

Unless provisions for the sign support structure number are otherwise included in the contract, 

the sign support structure number shall be stenciled in black paint on the right side pole (as 

determined by the direction of traffic traveling below the structure) centered approximately 5’ 

off the ground and visible from the roadway.  The numeric characters shall be 3” to 4” high and 

placed vertically so that they may be read from top to bottom.   

 

After fabrication, the sign support components shall be assembled in the fabricator's shop, in the 

presence of the Engineer, to determine the acceptability of the bolted connections and to confirm 

the permanent camber.  The faying surfaces of the connections shall be free of dirt, loose scale, 

burrs, other foreign material and other defects that would prevent solid seating of the parts.  Prior 

to assembly, the galvanized faying surfaces shall be scored by wire brushing.  The faying 

surfaces of the connection plates shall be checked with a straight edge to ensure that the surfaces 

are not distorted and the entire faying surface of each plate will be in contact when assembled.  
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The high-strength bolts, including nuts and washes, shall be installed and tensioned in 

accordance with Subarticle 6.03.03-4(f).  A connection may be found acceptable by the Engineer if 

the faying surfaces of the connection plates are in firm, continuous contact after properly tensioning 

the bolts.  Only sign supports with acceptable connections shall be shipped.  If a bolted 

connection is found not acceptable, the Contractor shall submit a procedure to repair the 

connection to the Engineer for review.  Galvanized surfaces damaged by the repair procedure 

shall be hot dip galvanized.  Repair of the damaged galvanized surfaces in accordance with the 

requirements of ASTM A780 or with a galvanizing repair stick is not permitted.  Bolts, nuts and 

washers used for the trial shop fit-up shall not be reused in the final field assembly.  The 

permanent camber shall be measured at the end of the truss and the structure shall be rejected if 

the camber does not meet the following: 

 
L
/1000  ≤  Permanent Camber  ≤  

L
/500 

 

where L is the span length of the overhead member measured from centerline to the end 

of the truss. 

 

The finished members and components shall be protected with sufficient dunnage and padding to 

protect them from damage and distortion during transportation.  Damage to any material during 

transportation, improper storage, faulty erection, or undocumented fabrication errors may be 

cause for rejection of said material at the project site.  All costs associated with any corrective 

action will be borne by the Contractor. 

 

Following delivery to the project site, the Engineer will perform a visual inspection of all 

material to verify shipping documents, fabricator markings, and that there was no damage to the 

material or coatings during transportation and handling.  

 

The Engineer is not responsible for approving or accepting any fabricated materials prior to final 

erection and assembly at the project site. 

 

High-strength bolts, nuts and washers shall be stored in accordance with Subarticle 6.03.03-4(f).   

 

The support shall be erected, assembled and installed in accordance with these specifications and 

the procedures and methods submitted with the working drawings.  The Contractor and the 

support designer are responsible to ensure that the erection and assembly procedures and 

methods in this specification are acceptable for use with the support.  Changes to these methods 

and procedures shall be submitted with the working drawings and computations.  

 

Prior to installation of the support, the exposed threads of all the embedded anchor bolts shall be 

cleaned of accumulated dirt and concrete and lubricated.  The threads and bearings surfaces of all 

the anchor bolt nuts shall be cleaned and lubricated.  The anchor bolts and nuts are properly 

lubricated if the nuts can be turned by hand on the anchor bolt threads.  The lubricant shall 

contain a visible dye of any color that contrasts with the color of the galvanizing.  Re-lubricate 

the threads of the anchor bolts and nuts if more than 24 hours has elapsed since earlier 

lubrication, or if the anchor bolts and nuts have become wet since they were first lubricated. 
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The space between the bottom of the baseplate and the top of the foundation shall not be sealed 

with closed cell elastomer or filled with grout, unless otherwise noted. 

 

Install (turn) the leveling nuts onto the anchor bolts and align the nuts to the same elevation or 

plane.  The distance from the bottom of the leveling nuts to the top of the foundation shall not 

exceed 1".  Place a structural hardened washer on top of each leveling nut, 1 washer on each 

anchor bolt. 

 

The pole shall be erected so that the centerline of the pole will be plumb after the application of 

all the dead loads.  The pole may be initially installed raked in the opposite direction of the 

overhead member to obtain the plumb condition.  Raking the pole may be accomplished by 

installing the leveling nuts in a plane other than level. 

 

Install the pole base plate atop the washers resting on the leveling nuts, place a structural 

hardened washer on each anchor bolt resting it on the top of the base plate, and install (turn) a 

top nut on each anchor bolt until the nut contacts the washer.  The leveling nuts and washers 

shall be inspected, and if necessary the nuts (turned), so that the washers are in full contact with 

the bottom surface of the base plate.  

 

Tighten the top nuts to a snug tight condition in a star pattern.  Snug tight is defined as the 

maximum rotation resulting from the full effort of one person using a 12” long wrench or 

equivalent.  A star tightening pattern is one in which the nuts on opposite or near-opposite sides 

of the bolt circle are successively tightened in a pattern resembling a star (e.g., For an 8-bolt 

circle with bolt sequentially numbered 1 to 8, tighten nuts in the following bolt order: 1, 5, 7, 3, 

8, 4, 6, 2.).   

 

Tighten leveling nuts to a snug tight condition in a star pattern. 

 

Before final tightening of the top nuts, mark the reference position of each top nut in a snug-tight 

condition with a suitable marking on 1 flat with a corresponding reference mark on the base plate 

at each bolt.  Then incrementally turn the top nuts using a star pattern one-sixth of a turn beyond 

snug tight.  Turn the nuts in at least two full tightening cycles (passes).  After tightening, verify 

the top nut rotation.  The top nuts shall have full thread engagement.  The distance from the 

bottom of the leveling nuts to the top of the foundation shall not exceed 1". 

 

High-strength bolts, including nuts and washes, shall be installed and tensioned in accordance 

with Subarticle 6.03.03-4(f).  The truss shall be temporarily and fully supported while all the high-

strength bolts are installed and tensioned.  The temporary support of the truss shall not be removed 

until the Engineer has confirmed that the faying surfaces of the connection/flange plates are in firm, 

continuous contact and the high-strength bolts were properly installed and tensioned.  All high-

strength bolts in the bolted connections shall be inspected (in accordance with Subarticle 6.03.03-

4(f)) to confirm the high-strength bolts were properly tensioned. 
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After erecting the support, the support shall be electrically grounded by attaching the bare copper 

grounding conductor to the inside of the handhole frame with a galvanized steel bolt and to the 

ground rod with a ground clamp.  The rigid metal conduit shall be electrically grounded by 

attaching the bare copper grounding conductor to the insulated bonding bushing and to the 

ground rod with a ground clamp. 

 

After erection of the support and before the installation of the sign panels, if the structure 

exhibits excessive vibration, oscillations or deflections as determined by the Engineer, the 

Contractor shall immediately stabilize the structure to the satisfaction of the Engineer.  

Stabilizing the structure may require the removal of a portion of the structure or the entire 

structure.   

 

The sign panels shall be located and mounted on the truss as shown in the working drawings.  

 

After installation of the sign panels, the anchor bolts nuts (leveling and top anchor nut) and 

washers shall be in full contact with the top and bottom surfaces of the pole baseplate and the 

centerline of the pole shall be plumb. 

 

After erection of the support and after the installation of the sign panels, if the structure exhibits 

excessive vibration, oscillations or deflections as determined by the Engineer, the Contractor 

shall design and construct devices to mitigate the movements.  The Contractor is responsible for 

immediately stabilizing the structure to the satisfaction of the Engineer.  Stabilizing the structure 

may require the removal of the sign panels or the entire structure.  Prior to installation of any 

mitigation device, the Contractor shall submit drawings, design computations other 

documentation to the Engineer for review in accordance with Article 1.05.02.     

 

Method of Measurement: This work will be measured for payment by the number of cantilever 

sign structures, completed and accepted in place. 

 

Basis of Payment: This work will be paid for at the contract unit price each for "4 Chord Truss 

Cantilever Sign Structure", complete in place, which price shall include field survey, equipment, 

materials, tools and labor incidental to the design, fabrication and installation, including 

anchorage materials, sign panel support members and mitigation devices, if required, of the 

supports at the locations specified on the plans.    
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ITEM #1202999A – DRILLED SHAFT TRAFFIC STRUCTURE 

FOUNDATION  

 

Description: Work under this item shall consist of the subsurface investigation, design and 

construction of drilled shaft foundations for traffic structures, in accordance with the details shown 

on the plans, in accordance with these specifications and as ordered by the Engineer.  For the 

purposes of this specification, a traffic structure support may be an overhead cantilever or bridge 

type sign support structure. 

 

Materials:   The reinforcing steel shall be uncoated, ASTM A615, Grade 60 reinforcement 

conforming to the requirements of Article M.06.01. 

 

The concrete for the drilled shaft shall be dense, homogeneous, fluid, resistant to segregation and 

consolidate under self-weight.  The concrete for the drilled shaft shall be a Contractor designed 

Portland cement concrete with a 3/8” (No. 8) maximum coarse aggregate size and a minimum of 

705 lbs/cubic yard of cementitious materials.  The initial concrete slump shall be 7” + 1”.  The 

concrete shall maintain a minimum 4” slump for the duration of the concrete placement.  The 

concrete shall contain 1% - 7% air entrainment. The 28 day minimum compressive strength of 

the concrete in the constructed foundation shall be 4,000 psi.  The concrete mix design, including 

admixtures, shall be submitted to the Engineer for approval. 

 

The concrete for the formed pedestal shall conform to Article M.03 for Class ‘F’ Concrete.  The 

28 day minimum compressive strength of the concrete in the constructed pedestal shall be 4,400 

psi.  The concrete mix design, including admixtures, shall be submitted to the Engineer for 

approval. 

 

The slurry shall be Contractor designed mineral slurry that meets the range of values listed 

herein.  The slurry mix design, including admixtures, shall be submitted to the Engineer for 

approval. 

 

Rigid metal conduit, ground rod sleeves and related hardware, and end caps shall be galvanized 

steel conduit, and shall conform to Article M.15.09. 

 

Ground rods shall be 5/8” in diameter by 12’-0” long copper clad steel.  The copper cladding 

shall be a minimum thickness of 0.128”.  The ground clamp shall be a square-head bolt type, 

approved for direct burial. 

 

Bare copper wire shall conform to Article M.15.13. 

 

Topsoil shall conform to Article M.13.01. 

  

Fertilizer shall conform to Article M.13.03. 

  

Seed mixture shall conform to Article M.13.04. 
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Mulch shall conform to Article M.13.05.  

 

Erosion control matting shall conform to Article M.13.09.  

 

Construction Methods:   

 

Subsurface Conditions for Bidding: For the purpose of bidding this item, the Contractor shall 

assume that the subsurface conditions for each foundation location consists of cohesionless 

medium dense granular soil (AASHTO A-1 or A-2) with cobbles present and a high groundwater 

table which requires the use of wet construction/concreting methods.  

 

Subsurface Conditions for Foundation Design:  As early as possible and prior to preparation 

of the foundation design, the Contractor shall perform a subsurface investigation for each sign 

foundation location.  The subsurface data obtained in the exploration program at each site shall 

be used in the design of the foundation at that site.  Use of the assumed subsurface condition 

(that was provided for the purpose of bidding), an assumed conservative subsurface condition or 

any other assumed subsurface condition shall not be allowed for use in the foundation design nor 

shall any assumed subsurface condition relieve the Contractor from their responsibility of 

obtaining a test boring at each foundation site.  The subsurface investigation program should be 

prepared and executed in accordance with the most recent editions of the AASHTO Manual on 

Subsurface Investigations and ConnDOT Geotechnical Engineering Manual.  The Contractor 

shall provide a full-time inspector to oversee the subsurface exploration program. The subsurface 

investigations and all related cost will not be measured for payment and shall be included in the 

cost of the foundation.  

 

The Contractor shall review results of their subsurface investigation to determine if subsurface 

conditions for sign foundation locations differ materially from those assumed at the time of bid.   

Should the subsurface investigation(s) encounter conditions that differ materially, the Contractor 

shall notify the Engineer in writing prior to the submission of the working drawings and 

calculations.  All matters regarding increased cost relating to agreed upon change in subsurface 

conditions will be handled per Section 1.04.04 – Differing Site Conditions.  

 

Foundation Design Requirements:  The design of drilled shaft traffic structure foundations shall 

conform to the requirements of AASHTO Standard Specifications for Structural Supports for 

Highway Signs, Luminaries and Traffic Signals – latest edition, including the latest interim 

specifications, available prior to the advertising date of the contract, amended as follows: 

 

 The foundation shall be designed for the soils and rock properties and parameters 

based on the subsurface conditions (character of the soil and rock, presence of 

ground water, etc.) in the location of, adjacent to and below the drilled shaft 

foundation excavation determined by the subsurface investigation.     
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 The specified compressive strength, f’c, of the concrete used in the design shall be 

4,000 psi.  The concrete cover for reinforcing in a drilled shaft shall conform to 

the following: 

 

Shaft Diameter Minimum Cover 

Less than or equal to 3’-0” 3” 

Greater than 3’-0” and less than 5’-0” 4” 

Greater than or equal to 5’-0” 6” 

 

 The reinforcement shall be uncoated and conform to ASTM A615, Grade 60.   

 

 The foundation shall be designed for the traffic structure support reactions for all 

group loads and load combinations.  The reactions shall include axial, shear, 

flexural and torsional load effects.  No reduction of the reactions or increase in the 

allowable stresses of the materials is permitted.   

 

 For sign support foundations, the minimum drilled shaft diameter shall be 3’-0”.   

 

 The design of the drilled shaft foundation shall include embedment of the 

foundation in soil, the embedment of the foundation in rock or the embedment of 

the foundation partially in soil and partially in rock, as applicable. 

 

 The design of the drilled shaft foundation embedment depth shall account for the 

slope of the finished grade.    

 

 The design of the drilled shaft foundation embedment depth located in the median 

for Sign Support Structure No. 21560 shall consider the reference line shown on 

the plans to be finished grade. The concrete barrier curb and fill between barriers 

shall be assumed to provide no structural benefit. 

 

 The minimum embedment for a drilled shaft foundation, excavated entirely in 

soil, shall be no less than 15’-0” below the finished grade at the low side of a 

sloping grade.  The minimum embedment for a drilled shaft foundation, 

excavated entirely in rock shall be no less than 10’-0” below the finished grade at 

the low side of a sloping grade.   

 

 For sign support foundations, the top of the drilled shaft pedestal shall project 6” 

to 12” above the level ground or 6” to 12” above the finished grade at the high 

side of a sloping grade. For Sign Support Structure No. 21560 pedestal projection 

when in the median, finished grade shall be considered top of newly constructed 

concrete cap. 

 

 The embedment depth for a drilled shaft foundation, determined by the Brom’s 

design method, shall have a minimum factor of safety of 3.25 applied to the shear 
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and moment load effects.  The factor of safety applied to the torsional load effect 

shall be no less than 1.3. 

 

 The load factor method shall be used for the structural design of the drilled shaft 

foundation. The load factor applied to all loads, dead, wind and ice, and their 

effects, axial, shear, flexure and torsion, shall be no less than 1.6.  The drilled 

shaft may be designed in accordance with the load factor method presented in the 

latest edition of the Building Code Requirements for Reinforced Concrete”, ACI 

318. 

 

 The structural design of the drilled shaft shall be based on stress and strain 

compatibility in the circular drilled shaft cross section.  The use of methods 

equating circular to rectangular drilled shaft cross sections is not permitted. 

 

 The drilled shaft foundation shall be reinforced with longitudinal and transverse 

reinforcement.  The area of longitudinal reinforcement should be no less than the 

sum of the reinforcement required for flexure and the longitudinal reinforcement 

required for torsion.  The area of transverse reinforcement should be no less than 

the sum of the reinforcement required for shear and the transverse reinforcement 

required for torsion.   

 

 In drilled shaft foundations for cantilever sign structures, the area of transverse 

reinforcement provided shall prevent the concrete breakout at the edge of the 

foundation due to the torsional load on the anchor bolt group.  The area of 

transverse reinforcement provided shall be considered adequate to prevent this 

condition if the nominal torsional strength of the foundation is greater than the 

concrete breakout strength.  The concrete breakout strength shall be determined in 

accordance with the latest edition of the Building Code Requirements for 

Reinforced Concrete”, ACI 318, Appendix D.  

 

 The minimum number of longitudinal reinforcing bars shall be 16.  The minimum 

size of longitudinal reinforcing bars shall be #8.  The minimum area of 

longitudinal reinforcing bars shall be no less than 1% of the gross cross-sectional 

area of the shaft.  The minimum clear distance between longitudinal reinforcing 

bars shall be no less than 5 times the maximum aggregate size or 5”, whichever is 

greater.  The reinforcement shall extend full length of the drilled shaft foundation, 

including the pedestal.  Splicing of the longitudinal reinforcement is not 

permitted. 

 

 The drilled shaft foundation shall be transversely reinforced with spirals or 

circular, one piece, enclosed ties.  The minimum size of the transverse 

reinforcement shall be #4.  The maximum spacing/pitch of the transverse 

reinforcement shall be no more than 6”.  The minimum spacing/pitch of the 

transverse reinforcement shall be no more than 4”.   The maximum spacing/pitch 

of the transverse reinforcement in the top 2’-0” of the foundation shall be no more 
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than 4”.  The spiral reinforcement shall be terminated at the top and the bottom 

with 1 ½ turns of the reinforcing and a 135° standard hook.  Spirals may be 

spliced with lap splices or mechanical connectors.  For spirals, the minimum lap 

splice length shall be 1.7 times the tension development length (including 

modification factors) of the bar or 48 bar diameters, whichever is greater.  For 

spirals, the mechanical connectors shall develop both in tension and compression 

125% of the specified yield strength of the bar and conform to the latest edition of 

the AASHTO LRFD Bridge Design Specifications, including the latest interim 

specifications.  For ties, the minimum lap splice length shall be no less than 1.7 

times the tension development length (including modification factors) of the bar.  

Tie lap splices shall be alternated.  The ends of the bars in lap splices shall be 

anchored with a 135° standard hook around longitudinal reinforcement.   

 

 For sign support foundations, the top of the drilled shaft shall be designed with a 

square pedestal to facilitate the installation of the anchor bolts and rigid metal 

conduits.  The plan dimensions of the pedestal shall equal the diameter of the 

drilled shaft.  The top and sides of the pedestal shall be reinforced with a grillage 

of reinforcement.  The minimum size reinforcement shall be #5.  The minimum 

concrete cover shall be 3” 

 

 The design of the foundation shall be coordinated with the traffic structure 

support to avoid conflicts between the embedded support anchorage and the 

foundation reinforcement. 

 

Submittal Requirements for Foundations:  Prior to excavating for the foundation, the 

Contractor shall submit working drawings and design computations for the foundation(s) at each 

sign support, based on the reviewed sign structure cross-section, to the Engineer for review in 

accordance with Article 1.05.02.  The working drawings and design computations for 

foundations shall conform to working drawings for permanent construction.  An individual, 

independently packaged set of working drawings and computations, with all details and 

documents necessary for fabrication and construction, including a copy of the certificate of 

insurance, shall be prepared and submitted for the foundation(s) at each support.  A single set of 

drawings with tabulated data for multiple foundation locations is not permitted.  The alpha-

numeric support identifier shall be included on these documents.  The working drawings and 

computations shall be prepared in Customary U.S. units.  Each working drawing shall be sealed, 

signed and dated.  The cover/first sheet for the computations shall be sealed, signed and dated.   

 

The packaged set of working drawings and computations for the foundation(s) at each support 

shall be submitted in an individual file in electronic portable document format (.pdf) with 

appropriate bookmarks commenting enabled.  The packaged set shall include the following: 

 

 title sheet 

 table of contents 
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 contact information for designer – contact information should include name and 

address of design firm, name of contact person with phone number and email 

address 

 copy of the certificate of insurance 

 copy of the reviewed cross-section 

 results of subsurface investigation, including boring logs and geotechnical design 

recommendations 

 foundation working drawings 

 foundation design computations 

 

The electronic portable document format (.pdf) working drawings shall be created on ANSI D 

(22” x 34”) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating the 

drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller 

without loss of legibility.)  Each drawing shall have a border and title block.  Located in the 

lower right hand corner of the drawing adjacent to the title block, each drawing shall have a 

rectangular box, 2 ¼” wide x 1 ¾” high, for the reviewers stamp.  On the ANSI D full scale 

sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  

The electronic files for the design computations, procedures and other supporting data shall be 

created on ANSI A (8 ½” x 11”) letter sheets.  

 

The working drawings shall include complete details of all foundation components.  The 

drawings shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 reference to the design specifications, including interim specifications 

 

 material specifications for all components 

 

 embedment depths for foundation in soil, rock and a combination of soil and rock 

 

 anchor bolt details, including dimensions, embedment and projection 

 

The design computations shall include, but not be limited to the following: 

 

 the project number, town and support identification number 

 

 references to design specifications, including interim specifications, and the 

applicable code section and articles 

 

 description/documentation for all computer programs used in the design 
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 drawings/models of the foundation with dimensions, loads and references to the 

local and global coordinate systems used (as applicable), to facilitate review of 

the results 

 

 sign support reactions of all group loads and load combinations  

 

 soil and rock design parameters  

 

 computations demonstrating the geotechnical and structural capacity of the drilled shaft is 

adequate for all group load combinations 

 

The Contractor shall submit the packaged set of working drawings and calculations to the 

project’s “Engineer of Record”.  The project’s “Engineer of Record” is identified in the signature 

block on the sign support structural contract plans.  A copy of the transmittal shall be sent to the 

District Construction office administering the project. 

 

The reviewed and stamped working drawings and calculations shall be sent by the reviewer, 

along with a recommendation regarding acceptance, to the District Construction office for 

review, comment and distribution.  After the District Construction office has reviewed the 

working drawings and calculations, ensured all comments have been addressed and have found 

the submittal to be acceptable, in addition to distributing copies of the working drawings and 

calculations to the Contractor and District offices, a copy of each packaged set of working 

drawings and calculations shall be sent to the project’s “Engineer of Record”. 

 

The Contractor shall make printed copies of the stamped working drawings and calculations, of 

the size and number determined by the Engineer, and deliver the copies as directed by the 

Engineer. 

 

Foundation Construction:  The Contractor performing the work described in this specification 

shall have installed drilled shafts of both diameter and length similar to those required for the 

traffic structures for a minimum of 3 years prior to the bid date for this project.  The Contractor 

shall submit a list containing at least 3 projects completed in the last 3 years on which the 

Contractor has installed drilled shafts of a diameter and length similar to those shown on the 

plans.  The list of projects shall contain names and phone numbers of owner's representatives 

who can verify the Contractors' participation on those projects.  The Contractor shall provide a 

list identifying the on-site supervisor(s) and drill operator(s) for approval by the Engineer.  The 

on-site supervisor(s) shall have a minimum 2 years experience in supervising the construction of 

drilled shafts of a diameter and length similar to those shown on the plans.  The drill operator(s) 

shall have a minimum 1 year experience in drilling for the construction of drilled shafts of a 

diameter and length similar to those shown on the plans.  The list shall contain a summary of 

each individual’s experience.  Should the Contractor elect to change personnel during 

construction of the shaft, the same approval process will need to be completed for the new 

personnel prior to them starting work on the project.  The Contractor shall not be compensated 

for any delays resulting from their changing of personnel. 
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Prior to excavating for the foundation, the Contractor shall submit the following: 

 

Reinforcing Steel Shop Drawings:  Based on the accepted foundation design, 

the Contractor shall prepare reinforcing steel shop drawings for each foundation 

in accordance with Subarticle 1.05.02.  The drawings shall be reviewed and 

stamped by the foundation designer.  Four copies of each reviewed and stamped 

drawing shall be submitted to the Engineer at the District Construction office.  

One copy of each reviewed and stamped drawing shall be submitted to the 

project’s “Engineer of Record”. 

    

Concrete and Slurry Mix Designs:  The Contractor shall submit to the Engineer 

at the District Construction office the concrete mix designs and the slurry mix 

design, including admixtures, for review.   

 

Foundation Construction Procedure:  The Contractor shall submit to the 

Engineer at the District Construction office a written foundation construction 

procedure outlining the equipment; drilling procedure for soil and rock, including 

how spoils will be handled; temporary casing placement and removal; slurry 

placement; reinforcement, anchor bolt and conduit placement; and concrete 

placement required for the drilled shaft foundation construction for review.  The 

procedure should include contingencies for the various soil, rock and subsurface 

water conditions that may be encountered during the foundation construction.  

Also required in this submission are the following; 

 

 list of proposed equipment to be used, including cranes, drills, augers, 

bailing buckets, final cleaning equipment, desanding equipment, slurry 

pumps, core sampling equipment, tremies or concrete pumps, casing, etc. 

 

 details of overall construction operation sequence and the sequence of 

shaft construction in bents or groups 

 

 details of shaft excavation methods 

 

 when the use of slurry is anticipated, details of the mix design and its 

suitability for the subsurface conditions at the construction site, mixing 

and storage methods, maintenance methods, and disposal procedures 

 

 details of methods to clean the shaft excavation 

 

 details of reinforcement placement, including support and centralization 

methods 

 

 details of concrete mix design and test results of both a trial mix and a 

slump loss test. The tests shall be conducted by an approved testing 
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laboratory using approved methods to demonstrate that the concrete meets 

slump loss requirements 

 

 details of concrete placement, including proposed operational procedures 

for free fall, tremie or pumping methods, proposed concreting log form 

and computations for time duration of shaft pour estimates 

 

 details of casing installation and removal methods 

 

 details of methods for removal of obstructions.  Obstructions the 

Contractor shall provide details of methods for removal include, but are 

not necessarily be limited to, boulders, concrete, riprap, steel, timber, etc. 

 

The Engineer will evaluate the foundation construction procedure for 

conformance with the plans, specifications and special provisions and will 

then notify the Contractor of any additional information required and/or 

changes necessary to meet the contract requirements.  All procedural 

approvals given by the Engineer shall be subject to trial in the field and 

shall not relieve the Contractor of the responsibility to satisfactorily 

complete the work as detailed in the plans and specifications.  The 

Contractor shall not commence construction of the drilled shafts until the 

Engineer has accepted the foundation construction procedure. 

 

Excavations required for shafts shall be performed through whatever materials are encountered, 

to the dimensions and elevations in the working drawings or as ordered by the Engineer.  The 

methods and equipment used shall be suitable for the intended purpose and materials 

encountered.  Shaft excavation may be performed by combinations of augering, rotary drilling, 

down-the-hole hammer, reverse circulation drilling, clamming, scraping, or other means 

approved by the Engineer.  Generally, either the dry method, wet method, or temporary casing 

method may be used, as necessary, to produce sound, durable concrete foundation shafts free of 

defects.  The Contractor shall select and use the method that is needed to properly accomplish 

the work, as determined by site conditions and subject to the approval of the Engineer.  The 

Contractor is responsible for maintaining the stability of the shaft excavation during all phases of 

construction.   

 

The dry method consists of drilling the shaft excavation, removing accumulated water and loose 

material from the excavation, and placing the shaft concrete in a relatively dry excavation.  The 

dry construction method shall be used only at sites where the groundwater table and site 

conditions are suitable to permit construction of the shaft in a relatively dry excavation, and 

where the sides and bottom of the shaft are stable and may be visually inspected prior to placing 

the concrete.  The use of the dry construction method is permitted if less than one foot of water 

accumulates in the bottom of a hole without pumping over a one hour period, the excavation 

remains stable and any loose material and water can be removed prior to placement of concrete.   
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The wet construction method shall be used at sites where a dry excavation cannot be maintained 

for placement of the shaft concrete.  Wet construction methods consist of using a mineral slurry 

to maintain stability of the hole perimeter while advancing the excavation to final depth, placing 

the reinforcing cage and shaft concrete.  This procedure may require desanding and cleaning the 

slurry; final cleaning of the excavation by means of a bailing bucket, air lift, submersible pump 

or other devices; and placing the shaft concrete with a tremie.  Unless it is demonstrated to the 

satisfaction of the Engineer that the surface casing is not required, temporary surface casings 

shall be provided to aid shaft alignment and position, and to prevent sloughing of the top of the 

shaft excavation.  Surface casing is defined as the amount of casing required from the ground 

surface to a point in the shaft excavation where sloughing of the surrounding soil does not occur.   

 

The temporary casing construction method shall be used at all sites where the dry or wet 

construction methods are inappropriate.  Temporary casing construction method consists of 

advancing the excavation through caving material by the wet method.   Temporary casing may 

be installed by driving or vibratory procedures in advance of excavation to the lower limits of the 

caving material.  When a nearly impervious formation is reached, a casing is placed in the hole 

and sealed in the nearly impervious formation. After the drilling fluid is removed from the 

casing, drilling may proceed as with the dry method except that the casing is withdrawn when 

the shaft concrete is placed.  If seepage conditions prevent use of the dry method, excavation is 

completed using the wet method.  Temporary casing may be installed by driving or vibratory 

procedures in advance of excavation to the lower limits of the caving material.  Slurry may be 

omitted if the casing can be installed with only minor caving of the hole.   

 

If the Engineer determines that the foundation material encountered during excavation is 

unsuitable or differs from that anticipated in the design of the shaft, or if rock is encountered at 

an unanticipated elevation, the Contractor’s foundation designer shall determine if the foundation 

embedment should be revised from that shown on the working drawings.  If rock is encountered, 

the Engineer shall be notified to inspect and determine the elevation of the top of competent 

rock.  Any revisions to the foundation embedment during construction shall be reviewed by the 

Engineer.    

 

Excavated materials which are removed from the shaft excavation and any drilled fluids used 

shall be disposed of by the Contractor as directed by the Engineer and in accordance with 

Section 1.10. 

 

Casings shall be metal, smooth, clean, watertight, and of ample strength to withstand both 

handling and driving stresses and the pressure of both concrete and the surrounding earth 

materials. The outside diameter of casing shall not be less than the specified size of the shaft.  

Temporary casings shall be removed while the concrete remains workable (i.e., a slump of 4” or 

greater).  Before the casing is withdrawn and while the casing is being withdrawn, a 5’-0” 

minimum head of fresh concrete in the casing shall be maintained so that all the fluid trapped 

behind the casing is displaced upward without contaminating the shaft concrete.  The required 

minimum concrete head may have to be increased to counteract groundwater head outside the 

casing.  Separation of the concrete by hammering or otherwise vibrating the casing, during 

171-304 68  
ADDENDUM NO. 2



Revision 04/27/15 

  ITEM #1202999A 

withdrawal operations, shall be avoided.  Casing extraction shall be at a slow, uniform rate with 

the pull in line with the shaft axis. 

 

Slurry used in the drilling process shall be a mineral slurry. The slurry shall have both a mineral 

grain size that will remain in suspension and sufficient viscosity and gel characteristics to 

transport excavated material to a suitable screening system. The percentage and specific gravity 

of the material used to make the suspension shall be sufficient to maintain the stability of the 

excavation and to allow proper concrete placement. The level of the slurry shall be maintained at 

a height sufficient to prevent caving of the hole. 

 

The mineral slurry shall be premixed thoroughly with clean fresh water at a temperature above 

41° F and adequate time allotted for hydration prior to introduction into the shaft excavation.  

The elevation of the slurry within the shaft foundation shall be maintained within 24” of the top 

casing and at least 48” above the existing water level during drilling and until the concrete 

placement is essentially complete.  The slurry properties shall be maintained at all times, 

including non-working periods and stoppages.  The slurry shall be circulated and agitated, 

continuously if necessary, to maintain the slurry properties and to prevent it from setting up in 

the shaft.   

 

The Contractor, in the presence of the Engineer, shall perform control tests on the slurry to 

ensure that the density, viscosity, and pH fall within the acceptable limits tabulated below.  The 

Contractor shall provide all equipment required to perform the tests.  If desanding is required, 

sand content shall not exceed 4% (by volume) at any point in the shaft excavation as determined 

by the American Petroleum Institute sand content test. 

 

Range of Values (at 68°F) 

 

 

Property (Units) 

Time of Slurry 

Introduction 

Time of 

Concreting 

(in Hole) 

 

Test Method 

Density (pcf) 64.3 to 69.1 64.3 to 75.0 Density Balance 

Viscosity (seconds per 

quart) 

28 to 45 28 to 45 Marsh Cone 

pH 8 to 11 8 to 11 pH paper or 

meter 

 

The control tests to determine unit weight (density), viscosity, and pH values of the slurry shall 

be done during the shaft excavation to establish a consistent working pattern. 

 

Prior to placing shaft concrete, slurry samples shall be taken from the bottom and at intervals not 

exceeding 10’-0” for the full height of slurry.  Any heavily contaminated slurry that has 

accumulated at the bottom of the shaft shall be eliminated. The mineral slurry shall be within 

specification requirements immediately before shaft concrete placement. 

 

The hole shall be covered when left unattended. 
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After completing the shaft excavation, all loose material existing at the bottom of the hole shall 

be removed. 

 

Prior to placing the reinforcement into the shaft, the Contractor, in the presence of the Engineer, 

shall determine the shaft dimensions, depth and alignment of the shaft.  The concrete shaft shall 

not be out of plumb by more than ¼ inch per foot of depth.  The Contractor shall provide all 

equipment necessary for checking the shaft excavation.  The Engineer shall inspect the shaft and 

verify that it has been properly cleaned.   

 

The reinforcing steel shall be fabricated and assembled in accordance with Article 6.02.03.  All 

reinforcement shall be assembled with wire ties.  Welding to assemble the reinforcement is not 

permitted. 

 

Immediately after the shaft excavation has been inspected and approved by the Engineer and 

prior to placement of the concrete, the assembled reinforcing steel cage, including cage stiffener 

bars, spacers, centralizers, and other necessary appurtenances, shall be carefully placed into the 

shaft excavation as a unit.  Dropping or forcing cages into the shaft will not be allowed.   The 

reinforcing steel in the shaft shall be tied and supported so that the reinforcing steel will remain 

within allowable tolerances of its intended position until the concrete will support the reinforcing 

steel.  When concrete is placed by tremie methods, temporary hold-down devices shall be used to 

prevent uplifting of the reinforcing steel cage during concrete placement.  Concrete spacers or 

other approved noncorrosive spacing devices shall be used at sufficient intervals not exceeding 

5’-0” along the shaft to insure concentric location of the cage within the shaft excavation. When 

the size of the longitudinal reinforcing steel is larger than a #8 bar, such spacing shall not exceed 

10’-0”.  After placement of the reinforcing cage, the Engineer shall inspect the shaft to ensure 

that it has remained clean.  If the inspection indicates that loose material has accumulated at the 

bottom of shaft excavation, the Contractor shall remove the reinforcing cage and reclean the 

shaft. 

 

Concrete shall be placed in the shaft excavation as soon as possible, but no more than 4 hours 

after completion of excavation and cleaning of the bottom of the excavation, and no more than 2 

hours after placement of the reinforcing steel cage.  Concrete shall be placed in a continuous 

operation to the top of the shaft.  The concrete level shall be horizontal during the pouring 

operations.  Concrete placement shall continue after the shaft is full until good quality concrete is 

evident at the top of the shaft.  The elapsed time from the beginning of concrete placement in the 

shaft to the completion of placement shall not exceed 2 hours.   

 

In dry construction, concrete shall be placed in a single continuous operation with the flow of 

concrete down the center of the shaft excavation so as to consolidate the concrete on impact.  

During placement operations, the concrete is not permitted to hit the reinforcing steel.  A 

dropchute, consisting of a hopper and flexible hose, may be used to direct the concrete down the 

center of the foundation and prevent the concrete from hitting the reinforcing steel.  

Accumulated water shall be removed before placing the concrete.  At the time of concrete 
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placement, no more than 2” of water may exist at the bottom of the excavation and loose 

sediment no more than ½” over one-half the base is acceptable.      

 

In wet (slurry) construction, concrete to be placed by the tremie method, where the concrete 

displaces the slurry from bottom of the excavation to the top.  The concrete shall be placed 

through a top metal hopper and into a rigid leak-proof elephant trunk tremie tube, sufficiently 

large enough to permit free flow of concrete.  The tremie tube shall be positioned so that it can 

be removed without disturbing the reinforcing.  Initially, the discharge end of the tremie tube 

shall be sealed closed (plugged) to prevent slurry from entering the tube after it is placed in the 

excavation and before the tube is filled with concrete.  After concrete placement has started, the 

tremie tube shall be kept full of concrete to the bottom of the hopper to maintain a positive 

concrete head.  The flow of concrete shall be induced by slightly raising the discharge end of the 

tube, always keeping the tube end in the deposited concrete.  No horizontal movement of the 

tremie tube will be permitted.   

  

The shaft concrete shall be vibrated or rodded to a depth of 5’-0” below the ground surface 

except where soft uncased soil or slurry remaining in the excavation will possibly mix with the 

concrete. 

 

Exposed concrete shall be cured and finished in accordance with Subarticle 6.01.03-7, 9 and 10. 

 

Anchor bolt assemblies shall be embedded in the concrete as shown on the working drawings.  A 

template plate shall be used to hold the anchor bolt assemblies, conduits and ground rod sleeve in 

the correct position.  The anchor bolts shall be installed plumb.    

 

All conduit ends terminating below grade shall be capped with a malleable iron caps.  All above-

grade conduit ends shall be terminated with an insulated bonding bushing with tinned insert.    

 

Ground rod and ground wire shall be installed as shown on the plans. 

 

No construction operations that would cause soil movement adjacent to the shaft, other than mild 

vibration, shall be conducted for at least 48 hours after shaft concrete has been placed.   

 

The top of the foundations shall be backfilled and the adjacent disturbed ground surfaces restored 

to match the surrounding area after the concrete has cured and the forms are removed.  

Placement of topsoil shall conform to Articles 9.44.01 and 9.44.03.  Turf establishment shall 

conform to Article 9.50.03. 

 

After the foundation has cured, the Contractor shall obtain the as-built top of foundation 

elevations based on a field survey. 

 

The traffic structures shall not be erected on the foundation until both the pedestal concrete and 

the shaft concrete has attained a 28 day compressive strength, f’c, greater than or equal to 4,000 

psi. 
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Method of Measurement:  This work will be measured for payment by the number of 

foundation units, each completely installed and accepted.  One foundation unit is required to 

support each cantilever sign support.  Two foundation units are required to support each bridge 

sign support.    

 

Basis of Payment:  The work will be paid for at the contract unit price each for “Drilled Shaft 

Traffic Structure Foundation,” completed and accepted in place, which price shall include all 

equipment, materials, tools and labor incidental to the design, fabrication, construction and 

disposal of drilling spoils, of the foundations at the locations specified on the plans. 

 

No additional payment will be made for the Contractor to test the slurry when it is used to 

construct a drilled shaft foundation.  No additional payment will be made for subsurface 

investigations performed by the Contractor. 

 

The removal of existing roadside barrier systems, installation and removal of temporary roadside 

barrier systems and resetting existing roadside barrier systems will not be paid for separately, but 

will be included as part of the work. 

 

The temporary support, protection and restoration of utilities (if necessary), including existing 

underground wiring, conduits, drainage structures, pipes and underdrain systems within the 

excavation limits will not be paid for separately, but will be included as part of the work. 

 

Backfilling and restoration of adjacent ground surfaces (pavement, slope protection, topsoil & 

seed, etc.) in all areas disturbed by the work will not be paid for separately, but will be included 

as part of the work. The Engineer will determine the type, thickness and horizontal limits of the 

surface treatments to be restored. 

 

The installation of new or upgraded permanent roadside barrier systems, if required, will not be 

paid for as part of this work, but will be paid for under separate items. 

 

Pay Item Pay Unit 

Drilled Shaft Traffic Structure Foundation      ea. 
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ITEM #1203902A - STRUCTURE MOUNTED SIGN SUPPORT  

 

Description: 

 

Work under this item shall consist of fabricating, galvanizing, transporting and erecting a structural 

steel sign support at the location(s) indicated, as shown on the plans and in accordance with these 

specifications.  Included in this item shall be all work and materials incidental to the installation of 

the structure mounted sign support. 

 

Materials: 

 

Structural steel shapes, plates, and the sign panel support members shall all conform to the 

requirements of ASTM A709, Grade 50. All steel shall be galvanized after fabrication in accordance 

with the requirements of ASTM A123.  No welding shall be performed after galvanizing.  

 

All high strength bolts shall conform to ASTM A325, Type 1. Nuts shall conform to ASTM 

A563, Grade DH. Circular, flat, hardened steel washers shall conform to ASTM F436. Washers 

may be clipped if necessary to clear fillet welds. The bolts, nuts and washers shall be galvanized 

in accordance with ASTM A153 or ASTM B695, Grade 50.  The nuts shall be overtapped to the 

minimum amount required for the bolt assembly and all surfaces of the nuts shall be lubricated 

with a lubricant containing a visible dye of any color that contrasts with the color of the 

galvanizing.  The high strength bolts shall conform to the requirements of Subarticle M.06.02-3. 

 

Bolting materials are required to conform to Subarticle M.06.02-3 in the Supplemental 

Specifications, including all requirements for Certified Test Reports and Materials Certificates. 

 

The anchor bolts shall conform to ASTM A449.  The nuts shall conform to ASTM A563, Grade 

DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall be 

galvanized in accordance with ASTM A153.  The nuts shall be overtapped to the minimum 

amount required for the bolt assembly and all surfaces of the nuts shall be lubricated with a 

lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  

Prior to shipping the anchor bolts, the nuts and washers shall be installed by hand on the anchor 

bolts to ensure that the nuts can be run on the threads.  Only anchor bolts on which the nuts are 

free running shall be shipped.  The anchor bolts shall be shipped with the nuts and washers on 

the threads.      

 

Zinc paint for repairing damaged galvanizing and for touch-up repairs shall conform to the 

requirements of ASTM A780. 

 

The silicone sealant shall be a 1-component, 100% silicone sealant recommended for use with 

weathering steel. 
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Construction Methods: 

 

The Contractor shall field measure/verify the following items and provide the information to the 

Engineer prior to the preparation of shop drawings and the start of fabrication: 

 

- Locations of any steel stiffener plates, attached to the web of the fascia girder, that are near 

the proposed hole locations. Nearby stiffener plates may cause conflicts with the installation 

procedures. 

 

Pre-qualification:  All field welders, field welding operators, and field tackers shall possess a 

valid welder certification card issued by the Department’s Division of Materials Testing.  If such 

person has not been engaged in welding operations on a Department project or project acceptable 

to the Department within a period of six months, or if he cannot produce an approved welding 

certificate dated within the previous twelve months from a welding agency acceptable to the 

Engineer, he shall be required to re-qualify through examination. The Engineer may require re-

qualification of anyone whose quality of work he questions. 

 

Shop Fabrication: Unless otherwise shown on the plans or indicated in the Special Provisions, 

structural steel shall be fabricated in accordance with the AASHTO Standard Specifications for 

Highway Bridges 17th Edition, amended as follows:  

  

 (a)  Notification:  The Contractor shall submit written notification to both the Engineer and the 

Director of Research and Materials Testing not less than 7 calendar days prior to start of 

fabrication. No material shall be manufactured or worked in the shop before the Engineer has 

been so notified. The notification shall include the name and location of the fabrication shop 

where the work will be done so that arrangements can be made for an audit of the facility and the 

assignment of a Department Quality Assurance inspector.   

  

 (b) Welding: Unless otherwise indicated on the plans or specifications, all work shall be 

performed in accordance with the latest edition of the AWS D.1-1 Structural Welding Code – 

Steel. 

  

(c)  Inspection: The Contractor shall furnish facilities for the inspection of material and 

workmanship in the shop by the Engineer. The Engineer and his representative shall be allowed 

free access to the necessary parts of the premises.   

 

The Engineer will provide Quality Assurance (QA) inspection at the fabrication shop to assure 

that all applicable Quality Control plans and inspections are adequately adhered to and 

maintained by the Contractor during all phases of the fabrication. A thorough inspection of a 

random selection of elements at the fabrication shop may serve as the basis of this assurance. 

 

Prior to shipment to the project, each individual piece of structural steel shall be stamped or 

marked in a clear and permanent fashion by a representative of the fabricators’ Quality Control 

(QC) Department to indicate complete final inspection by the fabricator and conformance to the 

project specifications for that piece. The stamp or mark must be dated. A Materials Certificate in 
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accordance with Article 1.06.07 may be used in lieu of individual stamps or markings, for all 

material in a single shipment. The Materials Certificate must list each piece within the shipment 

and accompany the shipment to the project site.   

 

Following the final inspection by the fabricator’s QC personnel, the Engineer may select pieces 

of structural steel for re-inspection by the Department’s QA inspector. Should non-conforming 

pieces be identified, all similar pieces must be re-inspected by the fabricator and repair 

procedure(s) submitted to the Engineer for approval. Repairs will be made at the Contractor’s 

expense.   

 

The pieces selected for re-inspection and found to be in conformance, or adequately repaired 

pieces, may be stamped or marked by the QA inspector. Such markings indicate the Engineer 

takes no exception to the pieces being sent to the project site. Such marking does not indicate 

acceptance or approval of the material by the Engineer.    

 

Following delivery to the project site, the Engineer will perform a visual inspection of all 

material to verify shipping documents, fabricator markings, and that there was no damage to the 

material or coatings during transportation and handling.  

  

The Engineer is not responsible for approving or accepting any fabricated materials prior to final 

erection and assembly at the project site. 

 

(d)  Nondestructive Testing: All nondestructive testing of structural steel and welding shall be 

performed as designated on the plans and in the project specifications. Such testing shall be 

performed by personnel approved by the Engineer. 

 

Personnel performing Radiographic, Ultrasonic or Magnetic Particle testing shall be certified as 

a NDT Level II technician in accordance with the American Society for Non Destructive Testing 

(ASNT), Recommended Practice SNT-TC-1A.   

 

Nondestructive testing shall be performed in accordance with the procedures and standards set 

forth in the AWS D.1-1 Structural Welding Code – Steel. The Department reserves the right to 

perform additional testing as determined by the Engineer.   

 

All nondestructive testing shall be witnessed by an authorized representative of the Department.  

Certified reports of all tests shall be submitted to the Assistant Director of Materials Testing for 

examination. Each certified report shall identify the structure, member, and location of weld or 

welds tested. Each report shall also list the length and location of any defective welds and 

include information on the corrective action taken and results of all retests of repaired welds.    

 

Should the Engineer require nondestructive testing on welds not designated in the contract, the 

cost of such inspection shall be borne by the Contractor if the testing indicates that any weld(s) 

are defective. If the testing indicates the weld(s) to be satisfactory, the actual cost of such 

inspection will be paid by the Department.  

 

171-304 75  
ADDENDUM NO. 2



 

  ITEM #1203902A 

(e) Marking: Each member shall be identified with an erection mark corresponding with the 

member identification mark on the approved shop drawings. Identification marks shall be 

impressed into the member with a low stress stamp in a location in accordance with standard 

industry practice.  

 

(f) Shipping, Handling and Storage: The Contractor shall make all arrangements necessary to 

properly load, transport, unload, handle and store all material. The Contractor shall furnish to the 

Engineer copies of all shipping statements. The weight of the individual members shall be shown 

on the statements. All material shall be unloaded promptly upon delivery. The Contractor shall 

be responsible for any demurrage charges. Damage to any material during transportation, 

improper storage, faulty erection, or undocumented fabrication errors may be cause for rejection 

of said material at the project site. All costs associated with any corrective action will be borne 

by the Contractor. 

 

Shop Drawings:  Before fabrication, and after verification of field dimensions, the Contractor shall 

submit shop drawings to the Engineer for approval in accordance with Article 1.05.02. These 

drawings shall include but not be limited to the following information:  

 

 Field-verified dimensions, angles, and all hole locations. 

 Details and dimensions of all components and hardware for the sign support, including the 

locations and sizes of all welds.   

 Material lists and designations 

 

Shop fabrication of the sign support shall conform to the requirements of Article 6.03.03. The steel 

fabricator shall be AISC certified for the fabrication of Simple Steel Bridges (SBR). The sign 

support shall be located, positioned, and attached to the existing bridge as shown on the plans or as 

directed by the Engineer. 

 

All welding details, procedures and nondestructive testing shall conform to the requirements of 

the AWS D1.1 Structural Welding Code - Steel.  

 

High-strength bolts, including nuts and washers, shall be installed and tensioned in accordance 

with Subarticle 6.03.03-4(f).  The overhead member shall be temporarily and fully supported while 

all the high-strength bolts are installed and tensioned.  The temporary support of the overhead 

member shall not be removed until the Engineer has confirmed that the faying surfaces of the 

connection/flange plates are in firm, continuous contact and the high-strength bolts were properly 

installed and tensioned. After field drilling of holes, the faying surfaces shall be cleaned of all 

deleterious materials, including cutting oils.   All high-strength bolts in the bolted connections shall 

be inspected (in accordance with Subarticle 6.03.03-4(f)) to confirm the high-strength bolts were 

properly tensioned.  The use or installation of galvanized hardened steel washer between the 

faying surfaces of the connection is not permitted. 

 

All connections, shall be made such that there are no gaps present in the final condition between 

steel-steel and steel-concrete faying surfaces. Any such gaps will result in rejection of the structure 

mounted sign support. A rejection of the structure mounted support will require remedial actions by 
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the Contractor, at the Contractor’s expense, until a gap free condition is achieved that is acceptable 

to the Engineer. Such remedial action may include, but is not limited to, removal and reinstallation 

of the sign support until a no gap condition is achieved. 

 

The Contractor shall take all necessary precautions to prevent debris from falling to the roadway 

below and to adjacent lanes. 

 

Method of Measurement: 

 

The work will be measured for payment by the number of structure mounted sign supports 

furnished, erected and accepted. 

 

Basis of Payment: 

 

The completed and accepted sign support, erected on the structure at the location(s) specified, will 

be paid for at the contract unit price each for "Structure Mounted Sign Support". The unit price shall 

include obtaining all field measurements, preparation of shop drawings, furnishing, fabricating, 

galvanizing, welding, weld inspection, transporting and erecting the sign support, and all connection 

hardware including anchor bolts, high strength bolts, nuts, washers, anchorage plates, and all other 

materials, equipment, tools, and labor incidental thereto. 
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