RESTORING SPALLED CONCRETE AREAS
(REV 05-13-2026)

The following new Section is added:

SECTION 401
RESTORING SPALLED CONCRETE AREAS

401-1 Description

401-1.1 General: The work consists of repairing spalled or otherwisg t concrete

by form and pour, and shotcreting methods at locations indicated in the R @ as dlrected&y O
the Engineer. The work includes identifying and removing the spalledsandgth

unsound
concrete areas, including removal of solid concrete at the edges of§palls'and behind bars
mechanical bond), surface preparation, and concrete restorab'o& ecification do

401-2 Materials.

Portland Cement Concrete-Class I 0 W USSR Sectl
Coarse Aggregate™ ™ .. .....cccoevvvevvercreer N

Fine Aggregate® ™ ™® ... ..ot

Portland Cement and Portland Cement ............... ~ 921
Water .....ooveeeeeieiiiiinn. ¥ on 923
Admixtures®...........@u....0L.@......cccvrrnnnn. b ction 924
Supplementary Cemerititio aterials .Section 929

Bonding Agent M. ........ B oo 8 Section 930
Epoxy* N AR Section 926
Section 930
Section 930
.................................... Section 930

bSO . .. e aC e eeetrreeeearaeeeennees ASTM Cl1116
*Us
**Use #89 stone except 48 prowded in 901.
*** Use omly silica sand ovided in 902.

e non-metallic fibers meeting the requirements of ASTM

, or Type III cturer or approved design mix specifications.

Quantities. Perform a pre-construction inspection by sounding
the ®0ncrete within and arglind the areas indicated on the Plans. Include in the inspection survey
gaghy identi in the Plans to verify locations, dimensions, and newly identified

@ survey in the presence of the Engineer prior to commencing any repair work.
ger’s approval before removing or replacing damaged concrete.

401-3.1.1 Report. Prepare a detailed report with the identified areas documented,
e square footage of each deficiency and estimated total amount of repairs. Format
indicate the precise location of each area, estimated quantities for each repair, and

ons for each.
401-3.1.2 Work Documents: When work assignments are issued, do not

commence work on any new work assignment until satisfactory completion or substantial



progress (more than 40% completion) of previously issued assignments has been confirmed in
writing by the Engineer.
401-3.2 Shop Drawings: Provide and submit shop drawings indicating the proposed type
of access and form systems, including supports, method of concrete placement and containment
of concrete and waste materials. Inspect and ensure containment system functionality daily as a
minimum. Approval of the containment system will be based upon continued satisfactory
performance.
401-3.3 Work Plan and Work Schedule: Submit a detailed proposed tesi work
plan and schedule to the Engineer for all the types of concrete restoration wordg stat@el in the
Contract Documents for review and written approval prior to beginning thgseg restoration O

work. Include in the work plan, the anticipated repair volumes, personne @
materials for spalls with concrete volumes exceeding that allowed b N
prepacked materials, and repair methods before beginning wor

affected due to the amount of required concrete remo ndieated in the P,
directed by the Engineer. Perform an inspection t cument spal
unsound concrete to be repaired prior to commencin pair work when@nl
quantities are indicated in the Plans due to the continuous progression e by active
corrosion.
401-3.5 Surface Preparation: Provi rflice preparatio demolition or

mechanically removing all unsound,congfe the repai t nd concrete. Chip away
unsound concrete. Provide surfaces SQund; cle@n, and free 0&‘ aminants to all areas to be
repaired prior to placing the s aferial. Remove clagrinated, cracked, and unsound
concrete from the areas that are unding when f@gted @ areas with visible cracks.

Additionally, remove 3/4 inch of*€oncrete be ing reinforcing steel if the
reinforcing steel is expose en unsound concret ed. A mechanical bond is required
vertical or horizo

provide the

cale, epoxy, mortar or other contaminants shall be present
oper cleaning and preparation of the backside of exposed
Add new rebars where reinforcement with over 25% of section loss is determined
&\Plans.
gercise care to prevent damage to any reinforcing steel and damage to sound
coffCrete no *nded for removal within or outside the defective areas. If damage occurs to
solnd con@rete or reinforcing bars, stop work and submit to the Engineer the report of the
da he concrete and reinforcing steel due to the Contractor’s operation. Submit a repair
method and obtain the Engineer’s approved before continuing the concrete removal and
restoration work.

after sandblasting. Ensur
reinforcerg



Saw cut the perimeter of the spalls to a minimum depth of 3/4 inch to sound
concrete or as specified by the repair product manufacturer to prevent feathering. Adjust the
depth of the sawcut if shallow steel is encountered. Obtain the Engineer’s approval before depth
adjustment. Provide horizontal and vertical straight cuts that follow the general pattern of the
spall. The sawcut method and equipment shall be included in the Work Plan prior to
commencing any work.

Place welded wire or supplemental reinforcing bars where needed, @shown in
the Plans, or when the depth of repair work without reinforcement exceeds 3 inc

401-3.6 Work Staging: Do not place or store equipment on the road
specifically approved. Use proper equipment to execute the work and prop to house all
the equipment considering site conditions. The Department will not allo’onal time fag O
work delays if it determines that the chosen equipment was inad x1st1ng si
conditions.

r spalls locat
ove any a
lated ho es
ts Do not use

Provide special access system for sounding
elevations and inside pier columns and/or superstructure s
patch any holes created to support scaffold, forms, fal
repair materials. Do not anchor to bridge superst
attachments or modify the bridge structure for stagin

401-3.7 Placement

401-3.7.1 Portland Cement te: For large Volu repairs deeper
than 10 inches or exceeding the limitations o piepackage FDOT approved
Concrete. Sample and perform accepta or Portla ncrete per
Specification 346. Place concrete b and/pump/pour 'K

Apply a oved bonding ag existing concrete and

reinforcing steel before the conc r material is p . Bmsure that such bonding agent is

solvent-free and epoxy-c t based" 1s suitable for application over
concrete and remforcemen ith a minimum appli e of 1 hour after mixing. Mix the

bonding agent and app, h anufacturer’s spe@ifications.
% ta precons on trial'mix of all prepacked materials before
i ep

air when th ed total quantity of repair material for the

ents for mixing cement requirement. Mix and place the epoxy per the
5 recommendagi
401-3.7.3 -Modified Portland Cement Concrete: Use polymer-
e for spall repairs 10 inches deep or less or that are of a small
ccgent limitations of the prepackaged mix. Mix and place the
terials per the manufacturer’s recommendations.
olymer Resin-Based Concrete (not cementitious): Mix and place
ed concrete as per manufacturer recommendations. Mix polymer resin-based
, dust-free containers and mixing tools. Do not use mixing containers or tools
amlnated Mix the material within the manufacturer-specified temperatures and
s and in a manner that will not introduce air into the mix.

401-3.7.5 Rapid-Hardening Concrete: Mix and place rapid hardening concrete
as per manufacturer’s recommendations. Place the material within the time limits specified by

feet.
.7.2 Epoxy ?Q se Materials in accordance with Section 930 and




the manufacturer but before the material’s initial set. Obtain the Engineer’s approval prior to
material use.

Wet cure the placed material after the initial set for 7 days before applying
the curing compound except for temporary spall repairs. Increase the wet curing time if cracks
develop upon setting to prevent the development of cracks.

401-3.7.6 Shotcrete Placement:

401-3.7.6.1 Machine Operating Requirements: Provide c@fipment that
supplies shotcrete material at the nozzle that is uniform and not segregated, provigin
constant flow of shotcrete with no detrimental surging or pulsing. Maintain thg, velogi

consistency of shotcrete exiting the nozzle at a uniform rate appropriate. Puong ges at or
near the dispensing guns at or near the nozzles to check working pressuror the shotteteo

application shall be constant, dry, and free of oils or other contanain
401-3.7.6.2 Shotcrete Application Per : nly experiencx
workers under the constant direction of an experienced su eﬁn%o he superinte

have a minimum of 5 years of experience working with th aNa f shotcrete me d
inMsatiSfactory pe‘fo e least

and on projects of a similar type. Provide references s
three similar previous projects.

IJN experience
when the

um experience or @ oineer deems the
-t@rdate Amegic ofigreie Institute (ACI) Mix

crete bei d (df§p or wet mix). Obtain the
perintenden zlemen. Documentation

irements must be to the Engineer for approval

proposed nozzlemen do not have the require
work critical, nozzlemen shall possess a vali

Engineer’s approval of documentati
showing compliance with the
prior to starting the shotcrete ope

40183,7.6.3 ng Proce
&Zet Process: Mix for wet process shotcrete per

packe tcrete 1s used. Apfly the shotcrete within 90 minutes after
% cach batch m e uniform within each batch and uniform from

targed into the placement equipment.

2. Dry Bfocess ®@fe-dampen solid ingredients for dry-mix shotcrete
a batch-type g tinflous-type mixer. Add the mixing water at the nozzle.
ter added to the mixture to produce thorough and uniform
the shotcrete. Apg ix shotcrete material within 30 minutes after batching or
ete material mix left in the hopper overnight.
ix pre-packed shotcrete as per manufacturer’s instructions.
.00 Shotcrete Application Requirements: Maintain shotcrete
temperature at minim F and maximum 90°F during application. The ambient-temperature

and the supf@@&cmperature of the repair shall be at least S0°F.
Provide shotcrete layers with appropriate thickness such that no
i a , tearing, or debonding will occur. Allow the initial set of the prior layer using
th@fnitial s¢ e determined from the demonstration mix prior to placing the following layer.

Then, rem@ve loose, uneven, or excess material. Remove glaze and rebound by brooming,
scrapi other means.




Whenever possible, sections should be gunned in one layer to the
full design thickness. However, for multiple layers of reinforcement, gunning of one layer of
shotcrete may be required for each layer of reinforcement.

Place shotcrete starting from the bottom on vertical surfaces. Do
not incorporate rebound or previously applied material in any layer. Remove all such material
from the surface and work area before the final set and before placing shotcrete on adjacent
surfaces. Do not place shotcrete if drying or stiffening of the mixture is occurring.

Presoak the prepared concrete surface with fresh pdgab ter to
provide a saturated, surface dry (SSD) condition or the condition which the beundinSagent’s

manufacturer specifies
Apply shotcrete in layers less than 1 inch t en more than
one layer is required. Avoid trapping air pockets in the voids. \

Thoroughly wash down the shot w1th a stream

1n1ng shotcret
been built upst
t by abra Ve t clSafling

not apply th uri

potable water and air hose excess water before continuing
work stops for longer than 2 hours on any shotcrete layer
required thickness. Remove any surface deposits that
and clean the surface with an air-water blast from
compounds to the surfaces that will be covered by a

In-place shotcrete shall be
sound areas that indicate laminations, voids, ckets or debonde

(@rial. Do not square

the shotcrete construction joints. Slope the maggfialiat all cons ghto a thin edge.
Thoroughly clean and wet all const Ctl fore sho ent section. Do not
apply shotcrete on surfaces with sta T rghning water.

401-3.7: emonstration te Mix: Ensure that the field

demonstration of the proposed s ix includes th t10n evaluation, and testing of a
mock-up product represenigtive of th€"production econstructlon field demonstration
of the Shotcrete mix shall de the following:

repare two 24-inclig 24-inch x 4-inch-deep test panels
containing steel retafo % representin artial mock-up of the project.

2. Each noz shall gun two test panels with the proposed mix
design to be uség on roject and fgf eac rung orientation to be encountered on the job.

els in the field in the same manner as the structure
for 1 da Ll@hen transport thef@ esignated testing laboratory, where curing shall be
ut one of the test panels with a trowel or a metal template

eck for possible voids under the reinforcement for shotcrete
get in the presence of the Engineer. For larger-size projects

panels aft
evaluati

ncrete has hardened for at least 3 days. Cores shall be cut through the steel for

5. Use the second panel for small and large projects for
ngth testing of the applied shotcrete. Take 2-inch to 4-inch diameter core
the panel at the locations between the reinforcement. The designated laboratory
the compressive strength test of the cores at the specified age per ASTM C42.
6. Determine the initial and final set time for the shotcrete mix
using ASTM C191 or ASTM C403 as applicable.




7. Ensure that the in-place shotcrete demonstrates consistent
quality and is free from segregation, honeycombing, sand pockets, sand lenses, sagging, dry
patches, overspray, rebound, or incomplete encasement of reinforcement. Shotcrete shall also be
free from delamination, cracking, or single voids larger than Y4-inch.

401-4 Finishing.

401-4.1 Portland Cement Concrete: Vibrate concrete as necessary to ensurg proper
consolidation and prevent voids. Surfaces of all repaired areas shall be smooth an%rr\n and
shall match the original profile of the concrete components unless otherwise requ

e
Contract Documents. Adjust concrete placement methods to prevent gaps betWigen th® existing
concrete and the concrete patching material. Surfaces of all repaired area ooth and O

uniform and match the original surface profile of the existing structure. ¢
401-4.2 Other Repair Materials: For Epoxy, Polymer- and Ceme \

Concrete, Polymer Resin-Based Concrete (not cementitious‘ rdening Congget

follow the manufacturer’s technical data sheet to finish thegsu @

with a trowel or metal template to obtain an even ce. The
final finishing shall be with a wet sponge unless othe pecified. TrowSlgng oMfloating is not

allowed. Surfaces of all repaired areas shall be gmooth and uniform a e original
surface profile of the existing structure. @
401-5 Curing.
401-5.1 Portland Cement créte: Follow Sectiongd00 @ cure the concrete. Do not
i rial within the 1i 0 odic protection.
ial§! For Epoxy, meModified Portland Cement

apply curing compound to the
Concrete, Polymer Resin-Based Co e (not ce d Rapid-Hardening Concrete,
Cure the repair materials p e manufacturer’s re

401-5.2 Other Repair
ations.

401-5.2 Shotcrgfc™§ the surfaces of fi
after placement. fa % before the applieation of moist curing when necessary.

APTinished shotc aces for 7 days by saturating the surface a
minimum of fresh potable water. The shotcrete may be
cured with a curi ring-compound-application shall be less than 1

gallon o ing compound per arc teet of the surface. The color of the curing compound
shall be @ imately that o ng concrete.

Wet burlapg ay be necessary as directed by the Engineer. Start curing as
Sthe finishe cre
Do c

pface can withstand the curing operation without damage.
401-6 Sapfplingya
% neral: Quality Assurance (QA) testing shall be performed by the Engineer to

fing compound to shotcrete within the limits of cathodic

on 6. The Engineer may direct chloride testing based on field observations indicating
possible contamination.



401-6.1.1 Portland Cement Concrete: Compressive strength and plastic
concrete testing are required for each field batch of Portland Cement Concrete used for spall
repairs that exceed 9 cubic feet. A field batch is defined as each load of the concrete mixer. The
sampling schedule for field batching may be reduced as directed by the Engineer based on
satisfactory test results on three previous consecutive tests and adequate Contractor quality
control practices.

401-6.1.2 Other Repair Materials: For Epoxy, Polymer-Modifie land

Cement Concrete, Polymer Resin-Based Concrete (not cementitious), and Rapld
Concrete, the Engineer may independently verify materials in accordance wit

401-6.1.3 Shotcrete: Thoroughly check for sags, bridging eﬁ01en01es
immediately after shotcrete surfaces are brought to final thickness. At a 1.1\ of 3 days‘afte

completion of the placing of the shotcrete, thoroughly test with for any
th Ty all sound sec t
d during this 4 t

sections. At this time, the shotcrete will have attained sufficie
ring sharply. Remove and replace any unsound portions of the

period or at any other time prior to the final inspection of't o cost to th t.
401-6.2 Bond Testing: If deemed necessary b in@er, the ad u
between the existing concrete structure and the re hall be dete
C1583. The Contractor shall engage an experience ndent tester to "& test. The
minimum acceptable bond strength is 250 psi. Do not confthue the bo failure after
reaching 250 psi. Areas not meeting the bond oth or frlctlon requ s Shall be removed
and replaced at no additional cost for the Dep@ . The sa c for production
testing may be reduced as directed by t 0 based o of three previous
satisfactory test results.
401-7 Method of Measureme
The quantity to be paid forg based ev in cubic feet, of defective areas
restored as quantified follo3ing 401-3.1. The met in determining the volume shall be

the area in square feet ofseg led area multiplid@by the average depth of each area.

When the gyorkiig itics are to be determine@ based on the Contractor’s inspection as
indicated in 401-3. SRgpartment shallfia e authority to increase, decrease, or delete the
iti owed in Section 4 with no adjustment to the
. When the quantit{€s arddetermined based on the Contractor’s inspection, the
ecific group of locations at a time.

shall be the volume, in cubic feet, of all spalled or otherwise
, in place, and accepted satisfactory by the Engineer.
as provided in 401-3.1 shall be paid for at the contract unit price

is Section and shall include all materials, testing, equipment, labor,
and disposal, saw-cutting, surface preparation, new reinforcement, forming,
gntals necessary to complete the work.

Specifications as necessary based on actual conditions found on the structure.
Payment will be made under the appropriate Pay Item:
Item No. 401-70-1  Restore Spalled Areas, Epoxy - per cubic foot.

Q



Item No. 401-70-2

Item No. 401-70-3

Item No. 401-70-4

Item No. 401-70-7
Item No. 401-70-9

Restore Spalled Areas, Latex Modified Mortar - Styrene
Butadiene - per cubic foot.

Restore Spalled Areas, Latex Modified Mortar - Acrylic-
per cubic foot.

Restore Spalled Areas, Portland Cement Grout - per cubic
foot.

Restore Spalled Areas, Shotcrete - per cubic $got.

Restore Spalled Areas, Rapid Hardening a cretes

- per cubic foot. Q
O ‘\O



MATERIALS FOR CONCRETE REPAIR
(REV 04-01-2026)

SECTION 930 is expanded by the following:

SECTION 930
MATERIALS FOR CONCRETE REPAIR \

930-8 Materials for Spalled Concrete Restoration

930-8.1 General: This Section covers all materials used for restoring Spalled®oncrete.
The requirements and documentation will vary depending on the type of iafase
Department-approved materials for spalled concrete restoration. ¢ O

930-8.2 Chlorides Requirements: Ensure that the chlori all placed 1\
repair materials is limited to a maximum of 0.50 lb/yd>.

930-8.3 Materials: The materials to be considere % T thi ssification sh the
following requirements: \
be compatible e gpecified
g agentis a % epoxy-

930-8.3.1 Bonding Agent: Bonding A
concrete repair materials. For shotcrete, ensure th.

cement-based agent. Do not use the bonding agent as a ng agent and
apply it per the manufacturer’s specifications foruse with shotcrete. Sgifedalc®he placement of
the repair material according to the manufact @ g allowed time and s when

specifically used for shotcrete.
930-8.3.2 Polymer-Mod rtland Ce créte: Polymer-modified
Products shall meet the requirements egladh 930 for ultga-Mgh-performance materials when
i 0

ion inhibitors for and pour repairs. Use the
i s for spalls below water. Use a
orizontal and vertical surfaces

Polymer-Modified Portland Ceme
styrene-butadiene formula polymer modified
where bonding to concrgtgyls @esirable without add®nal bonding agents. Use the styrene
butadiene for all gpallsfo dge decks and other coffiponents where severe exposure to UV rays
wic @rmulation po odified material for horizontal and vertical

a bonding am eagible, and the location is not directly subject to
s

ed Concrete (not cementitious): When specified,
Air material with polymer bindings without cement hydrate

ith sufficient time for testing prior to commencing the production work.

8 approval of a certified test report for the Portland cement shotcrete proposed
described in this specification, indicating that the material meets all requirements
llowing the preconstruction trial mix. The shotcrete mixture shall be prepackaged

r ready mixed concrete containing at least: Portland cement, silica fume, aggregates,
and, if specified in the Plans, synthetic fibers. Admixtures and Class F fly ash or slag cement will
be permitted.



Table 930-5
Minimum Compressive Strength of Shotcrete

Testing Age (days) Compressive strength (psi)
1 3,000
7 4,000
28 5,500

d cement OQ

shotcrete containing corrosion inhibitors. The polymer-modified Portland dht shotcrete $hal
have a maximum water to cementitious materials (w/cm) ratio ofi. 46" the requi&

recommendations. \ ®
@ ‘\$





