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OVERHEAD SIGN ‘ASSEMBLY AT STA ‘.‘25+70 —L-"’ LEFT SUPPORT

The followmg special prov151on addresses Overhead Slgn Assembly at Station “25+70 -L-“ The e
» contractor is to remove the existing overhead sign structure at Station “25+70 -L-“, without

damaging the existing median footing and anchor bolts. The existing median footmg and anchor
bolts will be utilized as the foundation for the new overhead sign structure at Station
- “25+70 -L-“. The contractor will design a new left upright using the existing median footing,
anchor bolts and base plate orientation. The contractor shall allow adequate time for the anchor
bolts to be tested for structural integrity by Materials & Tests personnel after removal of the
ex1st1ng upright and pnor to erectmg the new left support. -
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OVERHEAD SIGN SUPPORTS

i DESCRIPTION

- Design, fabricate, furnish and erect various- types of overhead sign assemblies ‘with
maintenance walkways, when specified in the plans in accordance with the requirements
- of the plans. Fabricate supporting structures usmg tubular members of either aluminum or
steel. Tubular members made of aluminum are not allowed for Dynamic Message Sign
(DMS) structures. Only one type of material may be used throughout the project. The
- types of overhead sign assemblies included in' this specification are span structures,
: cantllever structures, and sign structures attached to bndges ‘

MATERIALS
Structural Steel........ e iven eees [T v ddain s D A S Section 1072
Overhead Structures............. e e edi e eveierreinesiisaess . Section 1096
Signing Materials .........c.coceviieiiiennnn. et e SECHON 1092
Organic Zinc Repair Paint ........................ el ST eereeieeens Article 1080-9
Reinforcing Steel ...................... UUEIRRE RO R R PR Section 1070
CONSTRUCTION METHODS
A. General

Fabricate overhead sign assemblies in accordance with the details shown in the
approved working drawings-and the requirements of these specifications.

No welding, cutting, or drilling in any manner will be perm1tted in the field, unless
~ approved by the Engineer.

Drill bolt holes and slots to finished size. Holes may also be punched to finished size,
provided the diameter of the punched holes is at least twice the thickness of the metal -
being punched. Flame cutting of bolt holes and slots will not be permitted.

Erect sign panels in accordance with the requirements for Type A or B signs as
indicated in the plans or roadway standard drawings. Field drill two holes per
connection in the Z bars for attaching signs to overhead structures. Use two bolts at
each connection. '

Use two coats of a zinc-rich paint to touch up minor scars on all galvanized materials.

B. Shop Drawings | ,

Design the overhead sign supports, including foundations, prior to fabrication. Submit
computations and working drawings for the de51gns to the Engineer for review and
acceptance.
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Have a professmnal engmeer reglstered in the State of North Carolina perform the

‘computations and render a . set of sealed, signed, and dated drawmgs detalhng the

K constructlon of each structure

- Submit to the Englneer for rev1ew and acceptance complete design and fabrication
. details for each overhead sign assembly, including foundations and brackets for
- supporting the signs; maintenance walkways (when spe01ﬁed in the plans), electrical
* control boxes, and lighting luminaires. Base design upon the revised structure line -

e drawings, wind load area and the wind speed shown in the plans, and in accordance -

~ with the "Standard Spec1ﬁcatrons for Structural Structures for nghway Slgns, o
gt Lum1na1res and Trafﬁc Slgnals : Sl ; ‘

-~ Submit thlrteen (13) coples of completely detalled workmg drawmgs and one (1) copy ‘. :
~of the design computations including all design assumptions for each overhead sign -
- -assembly to the Engineer for approval prior to fabrication. Working drawings include
~ complete design and fabrication details (including foundations); provisions for
~attaching signs, maintenance walkways (when applicable), lighting luminaries to
supporting_structures; applicable material specifications, and any other information
. necessary for procuring and replacing any part of the complete overhead sign assembly

| ’ 'Allow 40 days for 1mt1a1 worklng drawing review after the Engineer receives them. I

~ revisions to working drawings are required, additional time will be requ1red for review
- -and approval of final working drawings.

- Approval of workmg drawings by the Engineer will not relieve the Contractor' of
responsibility for the correctness of the drawings, or for the fit of all shop and ﬁeld
connections and anchors.

C. ‘Design and Fabrication
~ The following criteria'governs the design of overhead sign assemblies:
De51gn shall be in accordance with the Standard Spe01ﬁcat10ns for Structural Supports

- for Highway Signs, Luminaires and Traffic Slgnals, 4% Edition, 2001, and the latest
Interim Specifications.

Within this Spec1ﬁcat10n there are several des1gn cntena that are owner specified.
They include: :

o The wind pressure map that is developed from the 3-second gust speeds as
provided in Article 3.8, shall be used. : I

e Overhead cantilever sign structures shall include galloping loads (exclude four-
chord horizontal trusses), truck-induced gust loading and natural wind gust loading
in the fatigue de51gn, as provided for in Article 11.7.1, 11.74 and 11.7.3
respectively. ’ :

e The natural wind gust speed in North Carolina shall be assumed to be 5 meters per
~ second or 11.6 mph for inland areas, and 7 meters per second or 15.7 mph for
coastal areas. The coastal area shall be defined as any area within 2 miles from the
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: waterfront facmg the ocean or sound and all area where the des1gn basic Wmd speed B
- is above 120 mph, as shown in Figure 3-2.

- The fatlgue 1mportance category used in the des1gn, for each type of structure as
provided for in Article 11.6, Fatigue Importance Factors, shall be Category II unless o

~ otherwise shown on the contract plans.

~ Wind drag coefﬁc1ent for Dynamrc Message Slgn enclosures shall be 1 7.

The followmg Spemﬁcatlon 1nterpretatlons or cr1ter1a shall be used in the deS1gn of i
overhead srgn assembhes : LA

For design of supporting upright posts or columns, 'theeffectiVe length factor for -
columns “K”, as provided for in Appendix B, Section B.5, shall be taken as the

following, unless otherw1se approved by the Englneer

Casel For a single upright post of cantilever or span type overhead sign

structure, the effective column length factor, “K”, shall be taken as 2.0.

Case 2 - For twin post truss-type upright post with the post connected to one chord ‘
of a horizontal truss, the effective column length factor for that column
shall be taken as 2.0.

Case3 For twin post truss-type upright post w1th the post connected to two truss
chords of a horizontal tri-chord or box truss, the effective column length
factor for that column shall be taken as 1.65

For twin post truss-type upright post, the unbraced length shall be from the chord to
post connection to the top of base plate. ,

For twin post truss-type upright post, that is subject to axial compression, bending
moment, shear, and torsion the post shall satisfy Standard Specifications for

Structural Supports for Highway Signs, Luminaries and Traffic Signals Equations
5-17, 5-18 and 5-19. To reduce the effects of secondary bendmg, in lieu of Equation

5-18,the following equation may be used:

b

F,

| 1f: + ,’Of;}' , '_+(£j)s1.o
. a [1_ - a‘JF' v

 Where

fa = Computed axial compression stress at base of post
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The base plate thlckness for all uprights. and poles shall be a minimum of 2” but not

o " less than that determmed by the followmg criteria and des1gn

' k,jCase 1  Circular or rectangular sohd base plates w1th the upnght pole welded to

the top surface of base plate with full penetration butt weld, and where no - S
- stiffeners are provided. A base plate with a small center hole whichis =
less than'1/5 of the upright diameter, and located concentncally w1th the

upnght pole may be cons1dered asa sohd base plate

- The magmtude of bendmg moment in the base plate 1nducedrby the e

' ,anchonng force of each anchor bolt shall be M (P X Dl) /2.

- Case 2 | 'C1/rcular‘or‘rectangu1ar base plate w1th the upn‘ght pole socketed into and

attached to the base plate with two lines of fillet weld, and where no
stiffeners are provided, or any base plate with a center hole that is larger in
diameter than /5 of the upright. dlameter : :

- The magmtude of bendmg moment mduced by the anchormg force of each‘
anchor bolt shall be M= P X D2 :

- ‘M,  bending moment at the critical section of the base plate.
- induced by one anchor bolt

- P, ancho'ring force of each anchor bolt

- Dy, horizontal distance between the center of the anchor bolt

and the outer face of the upright, or the difference between the .

radius of the bolt circle and the outside radius of the upright

- Dy honzontal dlstance between the face of the upnght and the
' face of the anchor bolt nut

The critical section shall be located at the face of the anchor bolt and perpendicular
to the radius of the bolt circle. The overlapped part of two adJ acent cr1t1ca1 sections
shall be considered ineffective. :

The thickness of base plate of Case 1 shall not be less than that calculated based on
formula for Case 2. ‘ :

Uprights, foundatlons, and trusses that support- overhead signs or dynamic message
signs shall be designed in accordance with the Overhead Sign Foundation Special

~ Provision for the effects of torsion. Torsion shall be considered from dead load

eccentricity of these attachments, as well as for attachments such as walkways,

supporting brackets, lights, etc., that add to the torsion in the assembly. Truss
vertical and horizontal truss d1agonals in partlcular and any other assembly ,
members shall be appropriately 31zed for these loads ,
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Upnghts foundatlons and trusses that support overhead mounted signs or dynam1c oy S
' message signs shall be designed for the proposed sign wind area and future wind =~

- areas. The des1gn shall consider the effect of torsion induced by the eccentric force
- location of the center of wind force above (or below) the center of the supporting

-truss. © Truss vertical and horizontal truss d1agonals in partlcular and any other-

8 ’assembly members shall be appropnately 51zed for these loads

, ’Fabncate all overhead 51gn assembhes 1nclud1ng foundatlons in accordance wuh the

" details shown in the approved shop drawmgs and w1th the requlrements of these
. _"spec1ficatlons e . ;

Fabricate the span and cant1lever supportmg structures usmg tubular members of e1ther»*
“aluminum or steel, using ‘only one type of material throughout the proj ject. Sign support
_ structures that are to be attached to bndges may be fabncated using other structural' :
- shapes. : :

- 'Honzontal components of the supportmg structures for overhead s1gns may be of a

truss design or a design using singular (monotube) horizontal members to support the
sign panels. Singular (monotube) horizontal members will not be allowed for DMS
_ signs. Truss or singular member centerline must coincide with centerline of sign design

area shown on the structure line drawing. Provide permanent camber in addition to
‘dead load camber in accordance with the "Standard Specrﬁcauons for Structural
~Supports for Highway Signs, Luminaires, and Traffic Signals". Indicate on the shop
~ drawings the amount of camber provided and the method employed in the fabrication
of the support to obtain the camber.

Use cantilever sign structures that meet the following design criteria:

~a. Do not exceed an L/150 vertical dead load deflection at the end of the arm due
to distortions in the arm and vertical support, where L is the length of the arm
from the center of the vertlcal support to the outer edge of the sign. '

b. Do not exceed an,L/4O horizontal deflection at ‘the. end of the arm due to
distortions in the arm and vertical support, as a result of design wind load.

“Attach the overhead sign assemblies to concrete foundations by the use of galvanized

anchor bolts with galvanized nuts, flat washers, and lock washers. For cantilever
“structure use a minimum of eight anchor bolts. Provide anchor bolts that have an
‘anchor plate with nut at the end to be embedded in concrete.

: Fabricate attachment assembhes for mounting s1gns in a manner that allows easy
removal of sign panels for repair. Provided adequate supporting frames for mounting

 the lighting luminaires in the positions shown in the plans or approved shop drawings
for all overhead sign assemblies to be illuminated.

Page 5 0f 10 |



R-2000AF -
: 107

MAINTENANCE WALKWAYS '

. ~ When plans requ1re malntenance walkways prov1de malntenance walkways with an 7
' open, skid-resistant surface, ‘and - ‘safety railings on all ‘overhead structures unless: -

'»spec1ﬁcally stated otherwise in the plans. Requirements for des1gn and fabricationof the =~

- ~ walkways are shown in the plans. Provide a walkway that is continuous and extends

- from 3 feet (1m) outside the. edge. of pavement over the shoulder to the farthest edge of e

o " any sign on the structure.  If a sign is to be located such that it extends more than three i

. feet outside the edge of pavement extend the walkway for the full length of that sign. - ; ; S
. Provide walkways with a safety rarlmg along the front side that can be folded, when not.‘, R

. - in use, to a horizontal posmon that w1ll not obscure the s1gns

- To accommodate 11ght1ng lum1na1res (when requlred by the plans) extend supports for
- the walkways in front of the walkway and railing. If external ballast is required, make
- provisions adjacent to the walkway and between the walkway and sign to accommodate
ballast boxes for lighting circuits in a manner readily accessible from the walkway.
- Provide ballast box, brackets, and fastening devices which will withstand the loading
~ . requirements for the walkway, and mount so that the top of the box will be flush w1th the
- top of the walkway. : S

The walkway sections are to be connected rigidly where sections Jom to avord an uneven
walklng surface. Attach the walkway directly to the walkway brackets. '

Install a 4-inch x 4- mch safety angle in back of and parallel to the walkway and extend it
the entire length of the walkway, except in the area occupied by ballast boxes. De31g:n
~the safety angle to w1thstand a loadmg in keeping with the walkway.

 Fabricate foldmg safety ralhng in lengths not exceedmg 10 feet and install for the full
- length of the walkway. Join each folding safety railing post to walkway supports through
- a'hinge support of appropriate design that will rotate freely. Provide a hinge support that
has a locking or latching device and holds the railing in a steady manner, free of
movement while in the raised position. Maximum allowable displacement from vertlcal
at the top of the railing w1ll be 1 inch.

Install fixed safety ra111ng along the sign side of the walkway from the beginning of the
walkway to the edge of the first sign. Provide fixed safety rails between signs when they
are greater than 12 inches apart. Provide one fixed safety rail below any sign having a -
clearance between the bottom of the sign and the walkway grating of greater than 24
inches and less than 42 inches. Provide two fixed rails when the clearance between the
bottom of a sign and the walkway exceeds 42 inches.

Provide a walkway in which the open ends have a galvanized steel coil safety chain
attached on one end near the top of the safety railing, and on the other end to the
walkway hanger, or other fixed member of the structure. When the ra1hng is folded, the
chain must not hang below the walkway bracket.
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Where offsets in the walkway and safety ra111ng are necess1tated by Vanable lummalres ’. L

- provrde safety chalns between the offset handrall sectlons

Anchor Rod Assembly BTN f,'

'Attach the overhead sign structure to concrete foundatrons by the use. of stralght galvamzed |

- anchor bolts with galvanized heavy hex nuts and flat washers: The rods and nuts shall be Sl

galvanized in accordance with AASHTO M232. The washers shall be galvanized in accordance
with AASHTO M298 Class C. For cantilever structures, use a minimum of eight anchor rods.
- Provide anchor rods that have an anchor plate w1th nut at the end to be embedded n concrete

'Ensure materral used in steel anchor rods conforms to AASHTO M 314 or ASTM F1554 and o

the specified yield strength does not exceed 55,000 psi. Compute the required projection of the
anchor rod above the foundation top. Compute the total projection based on the following:

* Provrde between 3 and 5 threads of anchor rod prOJectron above the top nut after

‘tightening is complete. Avoid any additional projection, or a normal depth socket torque
,wrench shall not be used on top nuts ' t ‘

K 1 Include the sum of the thlckness of top nut, top nut ﬂat Washer or top nut beveled
‘ : Washers base plate, levelmg nut flat washer or levehng nut beveled washers levehng
nut.
e Set the maximum distance betvveenthe bottom of the levehng nut and the foundation top - .
' "to one nut height to av01d excesswe bending stresses in- ‘the: anchor rod under service -
conditions. t
e Do not use lock washers.

AN CHOR ROD NUT TIGHTENING REQUIREMENTS

‘Prlor_ to m,stallatmn:
1. "Protect the anchor rod threads from damage prior to and during installation.

2. Prior to installation of the rods in the foundation, turn nuts onto and off the rods, well
. past the elevation of the bottom of the leveling nuts. Turn by the effort of one worker
using an ordinary wrench without a cheater bar. Report to the Engineer thread )
damage requiring unusually large effort

During installation:

1. Place leveling nuts (bottom nuts)‘ on the anchor rod.
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' Place leveling nut washers on top of theanchor' rod levelinéfnutsi e

'Place a ngld template on top of the levehng nuts to check the level of the nuts. If the
“anchor nut and washer cannot be- brought into ﬁrm contact w1th the template then '
ot beveled washers shall be used : - T : :

,Verlfy that the dlstance between the bottom of the levelmg nut and the top of the"
. concrete foundation is no more than one ‘anchor rod diameter. " If an upright is

- required to be back-raked, then the distance between the bottom of the leveling nut
~ and the top of the concrete foundation shall be no more than one anchor rod d1ameter

averaged over the anchor rod group.

. Place the base plate and structural element to which it is attached. However do not
“attach to the upright element, ‘during tightening of the anchor nuts; cantilever beams

or arms with span in excess of 10 feet. Luminaire arms and ﬁxtures may be attached o

i pnor to standlng the pole on the foundatlon

" Place‘, top nut washers.v o ,’

Do g use lock washers.

Lubncate threads and bearrng surfaces of top nuts. Lubrrcant shall be beeswax, st1ck

k parafﬁn or other lubncant approved by the Engmeer

10.

: ,11

Place top nuts. If the anchor nut and washer cannot be brought into ﬁrm contact w1th :

the base plate, then beveled washers shall be used.

Tighten top nuts to snug-tight. A snug-tight condition is defined as the washer and nut
‘being in full contact with the base plate, and the application of the full effort of a
workman on a 12-inch wrench. Turn top nuts in 1ncrements followmg a star pattem
- (using at least two full tlghtemng cycles) :

To ensure proper pretensioning, after all top nuts have been brought to snug-tight
condition, repeat the procedure on the leveling nuts. Turn levehng nuts in increments
following a star pattern (using at least two full tightening cycles). -
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At thJS pomt venfy if beveled washers are requ1red Beveled washers shall be

requu‘ed under the leveling nut or top nut if any face of the base plate has a slope’

. greater than 1: 20 and / or any nut can not be brought 1nto ﬁrm contact wrth the base _
e plate o -

| ,713,.

Before further nut turmng, mark the reference pos1t10n of the nut in the snug-tlght o

* condition with a suitable ‘marking: (ink or paint that is not water-soluble) Mark on the
- corner at the mtersect1on of two flats with a corresponding reference mark on the base
S plate at each nut After t1ghtenmg, venfy the nut rotation.

14.

15.

Achieve pretensromng by turn-of-nut method Turn the top nuts to 1/6 of a tum Do
SO 1n a star pattern usmg at least two full-trghtemng cycles. '

After installation, ensure that firm contact exists between the anchor rod nuts,

- washers, and base plate on any anchor rod installed.

16.

17.

- 18.

19.

For overhead sign assemblles The span type truss or the cantllever truss may be ;
placed on the uprlghts or attached to the upright at this time.- For signal support
structures: The span wires or mast arms may be attached to the upright at this time.

After a period of no less than 4 days, and no more than 2 weeks, and in the presence
of the Engineer, use a torque wrench to verify that a torque at least equal to 600 foot-
pounds is provided on each top nut. For cantilever structures, verify the torque after
erection of the remainder of the structure and any heavy attachments to the structure.

If any top nut torque reveals less than 600 foot-pounds of effort is required to move

the nut, then tighten the nut to no less than 600 foot-pounds.

Calibrate the torque indi_c_ato'r,r and obtain corresponding certiﬁcation, for all torque

~wrenches used for anchor nut tightening The calibration and certification shall have

20.

occurred no more than 12 months prior to use of the torque wrench. Torque wrenches
that were calibrated and certified more than twelve months prior to anchor nut
tightening shall be re-calibrated and re-certified prior to use. Provide the Engineer a
certification of such calibration.

Because inspection or re—tightemng of the levehng nuts would be prevented, and to
reduce moisture retention and assoc1ated corrosion, grout shall not be allowed under
the base plate.
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% COMPENSATION

- The work covered by thrs sectron Wlll be pa1d for at the contract lump sum for each;’

Overhead Structure “ Such price will be full compensatron for all work covered by this - |

- specrﬁcatlon includes all de51gn, fabrication, constructlon transportatlon and erection of the -

complete overhead sign structure, supportlng structure, hardware, lighting support brackets, :
‘ preparmg and furmshmg shop drawmgs and attachlng the s1gns to the overhead assembly

Payment will be made under :

Suppotts, Overhead Sign Structure @ Sta “10+00 -CD-% Lurnp Sum

Supports Overhead Sign Structure @ Sta “10+00 -RP2B-“.;l ............ Lump Sum
Supports Overhead Srgn Structure @ Sta “36+OO L-“.‘ ..... s Lump Sum
. Supports Overhead Srgn Structure @ Sta “25+70 L € Lump Sum
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OVERHEAD &G@FOUNDATIONS

DESCRIPTION

- N ", ’ “ X
v
The work covered by this provrslon consists of the des1gn and constructlon o'% overhead o

sign foundations in accordance with the submitted approved plans and this provision. Design
and construct either spread footing type foundations and/or dnlled prer type foundatlons for each
overhead srgn unless otherw1se directed by the Engmeer ) :

MATERIALS

Portland Cement: Concrete Productlon and Dehvery S Cieeivaiiiedees .;.t.....SeCtion 10000
‘Reinforcing Steel .........cveveruunneiiiinennn e vivangie ....... Section 1070 -
Anchor Bolts ....c.coouiiviniiiiiiiiiin . JPETRNAITS. ER et e Article 1072-6
Structural Steel and Overhead Slgn SHTUCKUTES ..o eeeeeveeeeeeeessen: Sect1on 1072 and 1096
CONSTRUCTION METHODS

1. ;General

A North Carolina Licensed Professional Engineer must seal all design calculations,
drawings and recommendations. Design foundations for the effects of dead, wind and ice loads
in accordance with the wind zone load shown on the plans and Section 3 of the AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic
Signals (including interims). Use either spread footing or drilled pier foundations. In some
instances, conflicts with drainage structures may dictate a certain type of foundation. Spread
footings or dual drilled pier foundations are required for full span overhead signs (no single
drilled pier foundations). When designing dual drilled pier foundations, a rectangular grade
beam with a moment of inertia approximately equal to either of the drilled piers is requlred to
connect the pier tops.

Provide reinforced concrete design in accordance with either Section 13.7.2 or 13.6.2
(whichever is applicable), allowable stress design method, of the AASHTO Standard

Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals
(including interims).

Consider sloping ground in the design, if applicable. Do not exceed an allowable bearing
pressure of 3 ksf for spread footings. For drilled pier foundations, do not exceed an allowable
lateral soil pressure of 4 ksf for AASHTO Group II Loading. Use the following default soil
parameters and groundwater elevation for foundation de81gn in the absence of a s1te-spec1ﬁc
subsurface investigation in accordance with this provision.

Total Unit Weight = 120 pcf

Friction Angle = 30 degrees

Cohesion= 0 psf
Assume the groundwater elevation is at a depth of 7 feet below the ground surface. If the
groundwater is encountered at a depth shallower than 7 feet, the overhead sign foundation must
be rede51gned based upon the actual field conditions. The default soil parameters and allowable
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pressures do not apply to very soft or loose soil, muck (generally, SPT blow counts per foot less
than 4), weathered rock or hard rock (generally, SPT refusal). If soft or loose soil, muck,
weathered rock or hard rock conditions are present, a site- spemﬁc subsurface 1nvest1gat10n and
foundat1on de51gn is required in accordance w1th this prov1s1on

Des1gn spread footings in accordance with Sections 4.4.1 through 4 4 10 allowable stress o

des1gn method, of the AASHTO Standard Spe01ﬁcat10ns for nghway Bndges (including - -
interims). Restrict uplift due to the eccentricity of the loadmg to one corner of the footing and
the tens1on area may not exceed 25% of the total beanng area of the spread footmg

DeSIgn dr111ed piers in ‘accordance Wlth Sections 4 6.1 through 4.6. 5 allowable stress :
design method, of the AASHTO Standard Specifications for Highway Bridges (including
interims). If drilled piers are designed for skin friction only, increase the required length of each
drilled pier a minimum of 6 inches to allow for sediment. If drilled piers are designed for end
bearing, no additional length is required; however, the drilled piers will be subject to the :
cleanliness requirements in Section B under “Drilled Pier Construction:” below. Clearly state on
the plans whether end bearlng was accounted for in the foundatlon de51gn

Calculateexpected vertlcal, la_teral and torsmnal movements for s1ngle drilled pier
foundations. Provide drilled pier foundations that result in a horizontal lateral movement of less
than 1 inch at the top of the pier and a horizontal rotational movement of less than 1 inch at the
edge of the pier. Also, use a factor of safety of 2.0 for lateral and torsion failure. Preliminary
design methods described in Section 13.6.1.1 of the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaries and Traffic Signals (including interims) may
be used to incorporate a factor of safety in foundation design for lateral failure. Wings are
required to increase torsion resistance for cantilever signs supported by a single drilled pier.

If a site-specific subsurface investigation is performed, use only an NCDOT Highway
Design Branch Pre-Qualified Geotechnical Engineering Firm to provide a site specific
foundation design.

2. Subsurface Investigation

If the default soil parameters or allowable pressures referenced above are not applicable
- for a given overhead sign foundation site, the Engineer may require a site-specific subsurface
investigation. If the Engineer requires a site-specific subsurface investigation, the Department
will perform the borings and provide the data to the Contractor. The subsurface 1nvest1gat10n
will be provided within two weeks of being notified by the Contractor that the site 1s at rough
grade and accessible to a drill rig.

The Contractor may elect to conduct a site specific subsurface in_vesti gation at each
proposed overhead sign foundation location in accordance with the requirements listed below, in
lieu of using the default soil parameters and allowable pressures referenced above. If the

Contractor elects to conduct a site-specific subsurface investigation, the costs of the investigation

will be cons1dered incidental to the “Overhead Footing” pay item.
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_ Perform a bormg at each overhead sign foundation location and provide borlng dataon an
NCDOT Standard Boring Log form. Download this form from the NCDOT site at -
' http //www.nedot. org/doh/preconstruct/hlghwav/ geotech/contractserv/investigation/Documents/
Boringlogs.zip. A licensed geologist or a professional engineer registered in the State of North
Carolina and employed by an NCDOT Highway Design Branch pre-qualified Geotechnical
’Engmeermg Firm must seal each boring log. Use only an NCDOT Highway Des1gn Branch pre-
qualified Geotechnical Engineering Firm to conduct the subsurface investigation. Perform the -
~ investigation only after rough grade (within 3 feet of final grade) is achieved. Locate each .

boring within 3 feet of the center of the overhead sign foundation. Drill the boring to a minimum o

: depth of 10 feet below the required spread footing bearing or drilled pier tip elevation, whichever

is deeper. Conduct Standard Penetrating Tests at 1 ft, 2.5 ft, 5 ft, 7.5 ft, 10 ft, and every 5-ft after i o

10 ft below the rough grade in accordance with ASTM D-1586. A boring may be terminated
*above the minimum depth required (10 ft below the foundation elevation) if one of the following
‘conditions occur: (a) a total of 100 blows have been applied in any 2 consecutlve 6-in.intervals;

_ (b) a total of 50 blows have been apphed with less than 3-in. penetratlon

3 % Foundatlon Construction

ExCavate footings for overhead sign structures in accordance with the applicable
provisions of Section 410 of the 2006 Standard Specifications. Construct footings for overhead
sign structures in accordance with Section 825 of the 2006 Standard Specifications. Construct
all footings with Class A concrete. Where rectangular forms are used, use forms that have a
chamfer strip at all corners for at least that distance protruding above finished ground. Use
chamfers, Wthh measure one-inch along the diagonal face.

Securely brace anchor bolts_-posmoned in the form and hold in proper position and
alignment. Provide a rubbed finish on concrete surfaces to be exposed above finished ground in
accordance with Section 825-6 (D) of the 2006 Standard Specifications. Do not erect overhead
sign structures on foundations until the concrete has reached a minimum compressive strength of
3000 psi. Determine concrete compresswe strength by nondestructive test methods or
compressive strength tests made in accordance with AASHTO T22 and T23. Furnish equlpment
used for nondestructive tests and obtain Engineer’s approval before performing the tests.

4. Drilled Pier Construction
“A. Excavation
Perform excavations for drilled piers to the required dimension_s and lengths including all
miscellaneous grading and excavation necessary to install the drilled pier. Depending on the

~ subsurface conditions encountered excavatlon in hard rock, weathered rock or removal of
boulders and debns may be required. ' ~
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D1spose of dnllmg spoils as directed by the Engineer and in accordance with Sectlon 802
of the 2006 Standard Specifications. Drilling spoils consist of all material cxcavated mcludmg
water or slurry removed from the excavation either by pumping or with augers.- o
'Construct drilled piers within the tolerances specified herein. If tolerances are exceeded,
prov1de additional construction as approved by the Englneer to brlng the piers within the-
tolerances specified. Construct drilled piers such that the axis at the top of the piers is no more
than 3 inches in any direction from the spec1ﬁed position. Build drilled piers within 1% of the
. plumb deviation for.the total length of the piers. When a grade beam is not required at the top of
a pier, locate the top of pier elevation between 18 inches above and 6 inches  above the finished
grade elevatlon Form the top of the pler such that the concrete is smooth and level

If unstable cav1ng or sloughmg sorls are antlclpated or encountered stablhze drrlled pier
excavations with steel casing and/or polymer slurry. Steel casing may be either the sectional
type or one continuous corrugated or non-corrugated piece. All steel casings should consist of
clean watertight steel of ample strength to withstand handling and driving stresses and the
- pressures imposed by concrete, earth or backfill. Use steel casings with an outside diameter
equal to the spec1ﬁed pier size and a minimum wall thickness of 1/4 inch. . Extract all temporary
casings during concrete placement in accordance with this provision unless the Contractor -
chooses to leave the casing in place in accordance with the requirements below.

Any steel casing left in place will be considered permanent casing. When installing
permanent casing do not drill or excavate below the tip of the permanent casing at any time such
that the permanent casing is against undisturbed soil. The Contractor may excavate a hole with a
minimum diameter of 12 inches smaller than the specified size of the pier in order to facilitate
permanent casing installation provided the sides of the excavation do not slough during drilling
such that the hole diameter becomes larger than the inside diameter of the casing. Permanent
steel casings are only allowed for full span overhead signs as approved by the Engineer and
proh1b1ted for cantilever overhead signs. No additional compensatmn will be paid for permanent
casing. If the Contractor chooses to use permanent steel casmg, include all casmg costs in the
“Overhead Footing” pay item.

If the Contractor elects to use polymer slurry to stabilize the excavatlon use one of the
polymers listed in the table below:

PRODUCT =~ MANUFACTURER

SlurryPro EXL KB Technologies Ltd
: 3648 FM 1960 West
Suite 107

Houston, TX 77068
« : » , (800) 525-5237 .
Super Mud S PDS Company
S 105 West Sharp Street
El Dorado, AR 71730
. ! (800) 243-7455
Shore Pac GCV - | CETCO Drilling Products Group
‘ , 1500 West Shure Drive
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" Arlington Heights, IL 60004":
L (800) 527-9948 - ~
Use slurry in accordance w1th the manufacturer S gu1del1nes and recommendatlons unless

~ approved otherwise by the Engmeer ‘The Contractor should be aware that polymer slurry mlght B s

" notbe appropriate for a given site. Polymer slurry should not be used for excavations in very
- softor loose soils. If the excavation can not be stabilized with polymer. slurry the Engineer may.
“requlre a site-specific subsurface investigation (if not done during design) and the use of steel

~ casing. No additional time or compensation will be prov1ded if both steel casmg and polymer

slurry are requrred to stablhze the excavatlon R

Construct all drilled piers such that the plers are cast agamst undlsturbed sorl If a larger

- casing and drilled pier are required as a result of unstable or caving material dunng drilling,

backfill the excavation before removing the casing to be replaced. No additional time or

- compensatlon will be provided for substltutmg a larger diameter drllled pier in order to construct

a drllled p1er cast agalnst undlsturbed soﬂ

' Any temporary steel casing | that becomes bound or fouled dunng p1er construction and

k‘ cannot be practlcally removed may constitute a defect in the drilled pier. Improve such defective -

piers to the satisfaction of the Engineer by removing the concrete and enlarging the drilled pier,
providing a replacement pier or other approved means. All corrective measures including

redesign as a result of defective piers will not be cause for any claims or requests for addrtlonal
time or compensatlon S .

B - Bottom Cleanliness:

After a drilled pier excavation is complete and 1mmed1ately before concrete placement,
demonstrate acceptable bottom cleanliness of the drilled pier excavation to the Engineer for
approval if the plans indicate end bearing was used in the design. Provide any equipment,
personnel and assistance required for the Engineer to inspect the drilled pier excavation. The
pier excavation bottom is considered clean if no portion of the bottom area has more than 3
1nches of sed1ment as determined by the Engmeer

C. Reinforcing' Steel:

Completely assemble a cage of 'reinforcing steel consisting of longitudinal and spiral bars
and place cage in the drilled pier excavation as a unit 1mmed1ately upon completion of drilling
unless the excavation is entirely cased. If the drilled pier excavation is entirely cased down to
the tip, 1mmed1ate placement of the rernforcmg steel and the concrete i is not reqmred

Lift the cage so racking and cage drstortlon does not occur. Keep the cage plumb during
concrete placement operations and casmg extractlon Check the posmon of the cage before and
after placmg the concrete. :
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Securely crosstie the vertical and splral reinforcement at each 1ntersect10n w1th double

wire. Support or hold down the cage so that the vertical dlsplacement during concrete placement
and casmg extractron does not exceed 2 1nches S

Do not set the cage on the bottom of the drilled pler excavat1on Place plastlc bolsters
under each vertrcal remforcmg bar that are tall enough to raise the rebar cage off the bottom of
the dnlled pler excavatlon a m1n1mum of 3 1nches o

In order 10 ensure a minimum of 3 1nches of concrete cover and achieve concentric
spacmg of the cage within the pier, tie plastic spacer wheels at five points around the cage
- perimeter. Use spacer wheels that provide a minimum of 3 inches "blocking" from the outside
face of the sp1ral bars to the outermost surface of the drilled pier. Tie spacer wheels that snap
together with wire and allow them to rotate. Use spacer wheels that span at least two adjacent
“vertical bars. Start placing spacer wheels at the bottom of the cage and continue up along its
length at max1mum 10-foot intervals. ‘Supply additional peripheral spacer wheels at closer
mtervals as necessary or as d1rected by the Englneer

D o Concrete' ‘

, Begm concrete placement 1mmed1ately after msertlng remforcmg steel mto the dnlled pier -
excavatlon v

1)  Concrete Mix

Prov1de the mix design for drilled pier concrete for approval and, except as
" modified herein, meeting the requirements of Section 1000 of the 2006 Standard
k Spec1f1cat10ns . r

Designate the concrete as Drilled Pier Concrete with a minimum compress1ve
strength of 4500 psi at 28 days. The Contractor may use a high early strength mix design
as approved by the Engineer. Make certam the cementitious material content complies
with one of the following options:

e Provide a minimum cement content of 640 Ibs/yd® and a maximum cement content
' of 800 1bs/yd3 however, if the alkali content of the cement exceeds 0.4%, reduce

the cement content by 20% and replace it with fly ash at the rate of 1.2 LB of ﬂy
- ash per LB of cement removed.

e IfTypelP blended cement is used, use a minimum of 665 lbs/yd3 Type IP blended
' ‘cement and a maximum of 833 lbs/yd3 Type IP blended cement in the mix.

" Limit the water-cement1t1ous matenal ratio to a maximum of 0. 45 Do not air-
- ‘entrain drilled pier concrete.

Produce a workable mix so that v1brat1ng or prodding is not required to consolidate

the concrete. When placing the concrete, make certain the slump is between 5 and ,
7 inches for dry placement of concrete or 7 and 9 inches for wet placement of concrete.
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Use Type I or Type H cement or Type 1P blended cement and elther No. 67 or
No 78M coarse aggregate in the mix. Use an approved water-reducer water-reducmg
. retarder, high-range water-reducer or hlgh-range water-reducing retarder to facilitate
- - placement of the concrete if necessary. Do not use a stabilizing admixture as a retarder in
- Drilled Pier Concrete without approval of the Engineer. Use admixtures that satrsfy
s AASHTO M1 94 and add admixtures at the concrete plant when the mixing water is
1ntroduced into the concrete Redosrng of adm1xtures is not permrtted

Place the concrete w1th1n 2 hours after mtroducmg the mrxmg water Ensure that
S _,the concrete temperature at the trme of placement is 90°F or less

2) > Concrete Placement |

_ Place concrete such that the drilled pier is a monohthlc structure Temporary casmg
may be completely removed and concrete placement may be temporarily suspended when
“the concrete level is within 42 to 48 inches of the ground elevation to allow for placement -

~ of anchor bolts and construction of grade beam or wings. Do not pause concrete
placement if unstable caving soils are present at the ground surface. Remove any water or
slurry above the concrete and clean the concrete surface of all scum and sediment to
- expose clean, uncontaminated concrete before 1nsert1ng the anchor bolts and condult
- Resume concrete pourlng within 2 hours :

‘Do not dewater any drllled pier excavat1ons unless the Engmeer approves the
dewaterlng and the excavation is entirely cased down to tip. Do not begin to remove the
temporary casing until the level of concrete within the casing is in excess of 10 feet above
the bottom of the casmg being removed. Maintain the concrete level at least 10 feet above

- the bottom of casing throughout the entire casing extraction operatlon except when .
concrete is near the top of the drilled pier elevation. Maintain a sufficient head of concrete
_above the bottom of casmg to overcome outside soil and water pressure. As the temporary
- casing is withdrawn, exercise care in maintaining an adequate level of concrete within the
_casing so that fluid trapped behind the casing is displaced upward and discharged at the
‘ground surface without contaminating or displacing the drilled pler concrete. Exerting

downward pressure, hammenng or vibrating the ternporary casmg is permitted to facilitate
extraction. : .

Keep a record of the volume of concrete placed 1 in each drrlled pier excavation and
o make it avallable to the Engmeer »

After all the pumps have been removed from the excavation, the water 1nﬂow rate
determines the concrete placement procedure. If the inflow rate is less than 6 inches per
half-hour, the concrete placement is considered dry. If the water inflow rate is greater
than 6 inches per half- hour the concrete placement is consrdered ‘wet.

o Dry Placement: Before'placing concrete, make certain the drilled pier excavation is .
dry so the flow of concrete completely around the reinforcing steel can be certified
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) by v1sual 1nspectlon Place the concrete by free fall with a central drop method
; where the concrete 1s chuted d1rectly down the center of the excavat10n

. Wet Placement Mamtam a stat1c Water or slurry level in the excavat1on before
i placmg concrete. Place concrete. w1th a tremie or a pump in accordance with the

k “applicable parts of Sections 420-4 and 420-5 of the 2006 Standard Specifications. Lol

~ Use a tremie tube or pump pipe made of steel with watertight joints. Passing

o ‘concrete through a hopper at the tube end or through side openings as the tremie is R

. retrieved during concrete placement is permitted. Use a d1scharge control to
prevent concrete contamination when the tremie tube or pump pipe is: 1n1t1ally e
: »placed in the excavation. Extend the tremie tube or pump pipe into the concretea
minimum of 5 feet at all times except when the concrete is 1mt1ally introduced into
the pier excavation. If the tremie tube or pump pipe pulls out of the concrete for
_any reason after the initial concrete is placed, restart concrete placement with a steel
capped tremie tube or pump prpe '

, Once the concrete in the excavation reaches the same elevatron as the static
- 'water level placmg concrete with the dry method is permitted. Before changingto
the dry method of concrete placement, remove any water or slurry above the
- concrete and clean the concrete surface of all scum and sedlment to expose clean,
Ce uncontaminated concrete -

Vlbratlon is only perrmtted if needed, in the top 10 feet of the drllled ‘pier or as
approved by the Engineer. Remove any contaminated concrete from the top of the drilled
pier and wasted concrete from the area surrounding the drilled pier upon completion.

3)  Concrete Placement Tune

Place concrete w1th1n the time frames specrﬁed in Table 1000—2 of the 2006
Standard Specifications for Class AA concrete except as noted herein. Do not place
concrete so fast as to trap air, water, fluids, soil or any other deleterious materials in the
vicinity of the reinforcing steel and the annular zone between the rebar cage and the
excavation walls. Should a delay occur because of concrete delivery or other factors,
reduce the placement rate to maintain some movement of the concrete. No more than
'45 minutes is allowed between placements

E. Scheduhng and Restrictions:

If caving or sloughing occurs, no add1t1onal compensation w111 be prov1ded for additional
concrete to fill the resulting voids.

- During the first 16 hours after a drilled pier has achieved its initial concrete set as

~ determined by the Engineer, do not drill adjacent piers, do not install adjacent piles and do not
allow any heavy construction equipment loads or “excessive” vibrations to occur at any point
within a 20 foot radius of the drilled pier. ' e ' '
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In the event that the procedures descnbed herem are performed unsatlsfactonly, the X
Engineer reserves the nght to shut down the constructlon operations or reject the drilled piers. If
the 1ntegnty of a drilled pier is in question, use core drilling, sonic or other approved methods at -
- no additional cost to the Department and under the direction of the Engmeer Dewater and
 backfill core drill holes with an approved thh strength grout with 2 minimum compressive -
~ strength of 4500 psi. Propose remedial measures for any defective drilled piers and obtain
approval of all proposals from the Engineer before implementation. No-additional time or ,
L cornpensat1on will be provided for losses or damage due to remedial work or any 1nvest1gatlon of '
~ drilled plers found defective or. not m accordance w1th th1s prov1s1on or the plans :

COMPENSATION '

The work covered by this section to be paid for will be the actual number of cubic yards
of concrete, which has been incorporated into the completed and accepted footing. Computing
the number of cubic yards (cubic meter) of concrete will be done from the dimensions shown in

" the plans or from revised dimensions' authonzed by the Engmeer calculated to’ the nearest 0.01
ofa cub1c yard ' ~ » »

Payment Will be made under;

.OverheadFootlngs..t- ......... R i g s s e eabn it B AL Cub1cYards
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