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OVERHEAD SIGN STRUCTURES

StcTioN 6
FouNnDATIONS AND ANCHORAGES

Wheningalling asign structure, thefirst item to be placed isthefoundation. The Standard Planshave
detail sfor spread footing and cast-in-drilled-hole (C1DH) foundationsincluding dimensi onsand depth.
However, the CIDH pile depthsasfound inthe Standard Plans are based upon specific soil character-
istics. TheDesigner shdl specify the pile depthinthe project plansor indicate that the Standard Plans
depthsareto beused. Itispossiblethat aspecia design, such asadriven pilefoundation, will be
included inthe project plansfor overhead sign structuresthat are supported on weak soil conditions.
For both CIDH and spread footing foundations, the Standard Plansincludesaformed pedestal aspart
of thefoundation. Regardlessof thetype of foundation to beinstalled, no foundation work should be
performed until control stakes have been set by the Stateto ensurethe proper location and elevation
of thefooting pedestal. These stakeswill also beverified by construction field staff to ensureoverall
conformancewith contract documents.

A bridge mounted sign structure hastwo mounting options: acast-in-place option, when possible, and
aresin cgpsule bolted anchorage system. The specific detailsshall beincludedinthe project plansin
conjunctionwiththesignsstructura details.

Thissectionisintended to give descriptionsand contractua requirementsfor foundationsand anchor-
agesasthey relateto overhead sign structures. Thetheory and design behind theseitemswill not be
discussedinthissection. Structure Construction’s Foundation Manual should bereferenced for addi-
tional information regarding thefoundation typesthat may be used to support anoverhead sgnstructure.
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SECTION 6 - FOUNDATIONS AND ANCHORAGES

6-1 Cast-in-Drilled-HolePiles

Cagt-in-drilled-hole (CIDH) pilesare the most common foundation and the designer’ sfoundation of
choice. Often, an overhead sign structureisingtalled adjacent to an a ready constructed roadway. In
thisscenario, aCIDH pilecantypically beinstalled neighboring the roadway without alane closure.
Furthermore, aCIDH pileistypically chosen over aspread footing because a spread footing may
necessitatetheremoval of aportion of theaready constructed roadway. For thesereasons, the CIDH
pileisoften themost economic pilefor useasasign structure foundation.

Therearemany instancesin which aCIDH pileshould not beused. Theseinstancescan be summa-
rizedinto geological conditionsand non-geological conditions. Theprimary geological conditionsthat
need cons deration arethe soil profile, location of thewater table, and any potentia fluctuationinthe
location of thewater table. CIDH pilesarenot ideal wherethereisapotential for water inthedrilled
holeor caving soil conditions There are many non-geological conditionsthat would prohibit the use
of aCIDH pile but the most common onewould be underground utilities. CIDH pilesmay not be
practical at locationswhere utility linesexist inthe subsurface strata.

Whendrillingiscompletefor CIDH piles, thedrilled hole should be checked to ensurethat it isplumb
and wasdrilled to the correct depth and diameter. Any water inthe hole shall be removed before
placing thereinforcement stedl or concrete. Furthermore, just before placing reinforcement or con-
crete, al loose materials should beremoved from the bottom of pile. A cleanout bucket must be used
for thispurpose aswell asto produceafirmflat bearing surface.? Additionally, the Contractor is
required to form the pedestal at least 150 mm (6 inches) below ground surface.

All reinforcement stedl shall beinspected prior to placement inthedrilled holefor contract compliance.
Reinforcement shall be clean at time of placement such that the bond between the reinforcement and
concretein not compromised.® The spiral cages shall be inspected for accurate pitch and secure

! Standard Specifications Section 49-4.01 “Cast-in-place concrete piles shall be constructed so that the excavation methods and
the concrete placement procedures shall provide for placing the concrete against undisturbed material in a dry or dewatered
hole.”

2 Standard Specifications Section 49-4.03 “The bottom of the drilled hole shall be cleaned just before placing reinforcement or
concrete to remove any loose sand, gravel, dirt, and drill cuttings.”

3 Standard Specifications Section 52-1.05 “Before concrete is placed, the reinforcement to be embedded shall be free of...
coatings of any character that would destroy or reduce the bond.”
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attachment. The Contractor shall ensurethat precast mortar blocksor other approved devicesare
used to obtain adequate clearanceto theface of thepile. Additionaly, thereinforcement cageshall be
supported by means such that adequate clear coverageisachieved at the piletip.*

The concreteto be used in the construction of CIDH pilesmust meet severa requirementsthat are
definedin the Standard Specificationsand the specia provisons. The Contractor isrequired to submit
aconcretemix designto the Engineer for review and approval > 1n no case shall concrete be placed
without an approved concrete mix design.

The Engineer must review the contract to determineif the concreteis designated by compressive
strength or cement content. Typicaly, only concretewith a28-day compressive strength of 25 MPa
(3625 ps) or greater isdesignated by compressivestrength.®  Section 56-1, “ Overhead Sign Struc-
tures,” and Section 49-4, “ Cast-In-Place Concrete Piles,” of the Standard Specifications should be
reviewed to determinethisaswell asany modificationsto these sectionsof the Standard Specifications
that may beincludedinthe specia provisions.

For concrete designated by compressive strength, the minimum 28-day compressive strength shall be
verified by test cylindersas specified in Section 90-9, “ Compressive Strength,” of the Standard Speci-
fications. Additiondly, prior to placing any concrete, prequdificationisrequired for al materias, mix
proportions, mixing equipment, and procedures proposed for use.” Prequalification can be accom-
plished by the Contractor by meansof either an acceptable certified test dataor trial batch reportsas

4 Standard Specifications Section 52-1.07 “Reinforcement shall be accurately placed as shown on the plans and shall be firmly
and securely held in position by wiring at intersections and splices and by using... approved devices of sufficient strength to
resist crushing under applied loads.

5 Standard Specifications Section 90-1.01 “Before using concrete for which the mix proportions have been determined by the
Contractor, ... the Contractor shall submit in writing to the Engineer a copy of the mix design.”

6 Standard Specifications Section 90-1.01 “Whenever the 28-day compressive strength shown on the plans is 25 MPa (3625 psi)
or greater, the concrete shall be considered to be designated by compressive strength.”

" Standard Specifications Section 90-9.01 “When concrete is specified by compressive strength, prequalification of materials, mix
proportions, mixing equipment and procedures proposed for use, will be required prior to placement of the concrete.”
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detailed in Section 90-9.01, “ Compressive Strength; General,” of the Standard Specifications. For
concrete designated by cement content, CaliforniaTest 518 shall be used to determine contract con-
formance?®

Concretefor CIDH pilesshall be placed in amanner such that segregation of the concrete aggregate
doesnot occur. For thisreason, concrete shall not be permitted tofall from aheight greater than 2.5
meters(8feet) unlesstheflow of concreteisdirected into the center of the hole suchthat thereinforce-
ment or any other object isnot hit asthe concreteisbeing placed inthehole. The concrete shall be
consolidated inthe upper 5 meters (16 feet) of thepile (or theentirelength of the pilefor pileslessthen
5 meters (16 feet) in depth) by meansof avibrator.®

Oncethe CIDH pileisinstalled, the exposed portion of the pileshall be cured for at least 72 hoursin
accordanceto Section 90-7.07, “ Curing Miscellaneous Concrete Work,” of the Standard Specifica
tions. Furthermore, the overhead sign structure shdl not beinstalled until seven dayshave passed from
thetimethe CIDH pilewasplaced.’®

6-2 Spread Footings

Spread footingsaretypicaly used where CIDH pilesarenot practica. A common exampleiswhen
utility linesexist alongsidearoadway whereasign structureisto beinstalled. Spread footings, when
specified, shdl bebuilt to the dimens onsshownintheplans. During excavation, should the Contractor
excavate atrench greater than or equal to 1.5 meters(5feet) in depth, the Contractor shall comply to
the specificationsset forth in Section 5-1.02A, “ Trench Excavation Safety Plan,” of the Standard
Specifications, aswell asthe Construction Safety Orders of the Division of Occupationa Safety and

8 Standard Specifications Section 90-1.01 “Compliance with cement content requirements will be verified in conformance with
procedures described in California Test 518.”

° Standard Specifications Section 49-4.01 “Concrete filling for cast-in-place concrete piles shall be vibrated in the upper 5 m [16
feet] of the pile.”

10 Standard Specifications Section 56-1.07 “Cast-in-drilled-hole concrete pile foundations shall be completed at least 7 days
before sign structures are erected thereon. After placing, the exposed surfaces of the foundations shall be cured as provided in
Section 90-7, ‘Curing Concrete.””
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Hedlth. Prior to placing concrete, the Engineer shall determinethe adequacy of thefoundation mate-
rid. Concreteshall be placed against undisturbed soil that, inthe opinion of the Engineer, isof sufficient
strengthto support thedesigned load. If the Engineer deemsthefoundation materia to be unsatisfac-
tory, they may changethe dimensionsor devationsof footingsto secureasatisfactory foundation.™

6-3 Anchor Bolts

Anchor bolt assembliesmust beingtalled with thefoundation reinforcement for an overhead sgn struc-
tureprior to placing concrete. The sizeand amount of anchor boltsto beinstalled isdetailed inthe
contract plans. The Standard Plans contain tables correl ating the size and number of anchor boltsto
beinstalled based on the post size for each type of sign structure (except for bridge mounted sign
structures). For most sign structures, the project plansindicate the size of the post to beinstalled.
Occasionally, when the overhead sign structure to be constructed is not based upon the Standard
Plans(suchasaCM Ssign structure), the contract planswill include asheet that specifiesthesizeand
number of anchor boltsto beused. Inthisinstance, theanchor bolt information in the project plans
should be used asthe project plansgovern over the Standard Plans.

To maintain the proper aignment of anchor bolts, the special provisionsrequirethat anchor boltsbe
installed by means of apermanent stedl template. For thetemplateto be permanent, it needs be cast
into the structure’ sfoundation. The Contractor isrequired to detail thistemplatein their working
drawings. The permanent anchor bolt template needsto be checked to verify that the bolt hole
spacingisidentical to that shown for the base plate. Sometimes, the project planswill specify the
specific dimensions of the permanent steel template or specify that more than onetemplateisto be
used. When detailsaregivenintheproject plansfor thistemplate, thetempl ate should be checked for
conformance to the contract documents. When dimensions are not given as part of the contract
documents, sound engineering judgment should be used to determine the adequacy of thetemplate
and that thetempl ateisof sufficient strength such that no unacceptabl e deformation will occur during
the placement of the concretefoundation.

! Standard Specifications Section 51-1.03 “... The Engineer may order, in writing, such changes in dimensions or elevations of
footings as may be necessary to secure a satisfactory foundation.”
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6-4 BridgeMounted Anchorages

Bridge mounted overhead sign structures aretypically attached to abridges superstructure at the
barrier rail, edge of deck, exterior girder, or bridge soffit. For these structures, the Contractor typi-
cally hastheoption of attaching the sign structureto the bridge using aresin capsule bolt anchorage.
When thismethod of attachment isused, the resin capsule anchorageto beincorporated into thework
issubject totheapproval of the Engineer. Furthermore, theinstallation procedurefor these anchor-
ageswill be per the manufacturer’ srecommendations. The approved brand of resin capsulesfor use
on Caltransprojects can beviewed in the Bridge Construction Recordsand ProceduresManual 135
5.0through 135-5.1. When installing resin capsulesinto a prestressed structure, the Engineer shall
check with thedesigner to ensurethat they reviewed the as-built plansto verify that neither aduct nor
tendonwill bedamaged during instalation.
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Figure6-4.1 Example from a Bridge Mounted Sign Structure Drawing showing anchorage details.
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When anew concrete barrier rail and/or anew exterior concrete girder isto be constructed at the
|ocation where abridge mounted sign structureisto beinstalled, the Contractor can opt to usean
aternative cagt-in-place (CIP) bolt anchorage system. One ClPdternativeinvolvescasting two bolts
into the concrete structure with asted plate welded to the end such that the threaded portion protrud-
ing through the concreteislong enough for al bolt componentsto beproperly installed. A second CIP
aternativeissmilar tothefirst except twointernaly threaded deevesare cast into the concrete struc-
tureand thetwo boltsareinstalled at the sametimeasthe sign structure. Typically the contractors
prefer this second ClP method because forming tendsto be smpler sincethe deevesare cast flush
with the exterior face of the concrete structure.

All aternative methodsfor attaching abridge mounted sign structurewill awaysbe specifiedinthe
project plans. Although the methods mentioned above are most common, other methods of attach-
mentscan be specified. Each of the above methodsinvolves mounting an overhead bridge mounted
sign structure to aconcrete structure. Thereisno standard method for attaching an overhead sign
structureto asteel member. The Designer will determinewhether abolted or welded attachment is
appropriate and will include detailsin the project plans.
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