RESTORING SPALLED CONCRETE AREAS
(REV 10-02-2026)

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 other@gige deficient concrete
by form and pour, and shotcreting methods at locations indicated in the Rlamgor as directeddy O

the Engineer. The work includes identifying and removing the spalled andgth unsound&
th

anf’behind bars
mechanical bond), surface preparation, and concrete restoration gh ac@erdance with th tr
Documents. This specification does not apply to precast or t efements prior to

placement.
401-2 Materials.

Coarse Aggregate™™..............." N
Fine Aggregate®** ..........

.Section 924
Section 926
Section 929
Section 930
Section 930
Section 930
Section 930
ASTM Cl1116

ffse non-metallic fibers meeting the requirements of ASTM
anufacturer or approved design mix specifications.

neer prior to commencing any repair work. Obtain the Engineer’s approval before
removing or replacing damaged concrete.



401-3.1.1 Report: Prepare a detailed report documenting each identified repair
area, including its precise location, square footage, estimated average depth, calculated repair
volume, and estimated total quantity of repairs. Update the report at least monthly, and more
frequently when requested by the Engineer, to identify authorized quantities, completed
quantities, remaining authorized quantities, and the remaining Contract amount available for the
applicable repair pay item.

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 of previously issued assignments has been confirmed in writing by the Engineer.

Notify the Engineer in writing when the Contractor reasoRably anticipates that O

the authorized quantity or available Contract amount for the repair workgwiMybe exceeded. ¢
qtho&e

Do not perform repair work exceeding the quantities y the En
or after exhaustion of the available Contract amount without prio horization f&
Engineer. Work performed without such authorization will be a @ litional cost to
Department.
401-3.2 Shop Drawings: Provide and submit
of access and form systems, including supports, mephodigf

crete placementyand inment
of concrete and waste materials. Inspect and ensufig cOmta nt system fua€tiortality’ daily as a
ilRbe Dased upon conti tisfactory

minimum. Approval of the containment syst
performance.

401-3.3 Work Plan and Work Sc : Submit a detai d testing and work
plan and schedule to the Engineer for all the typ work stated in the

of concre r
Contract Documents for review and approval prior t iMing the concrete restoration
work. Include in the work plan, the 1pated repair V% nnel qualifications,
llo

S indicatigg t op type

materials for spalls with concr exceeding th by the manufacturer of
prepacked materials, and répai s before b i

pairs of corrosion-induced concrete
spalls in phases for spe onents where the sfuctural integrity of the component may be

affected due to t oun equired congs®e remoVval when indicated in the Plans or as
directed by the E eer. Perform an inspceti locate and document spalled, cracked, and/or
~ o C

unsound concy paired prior fO co cing the repair work when only estimated
quantiti€ @ ed in the Pla o thle continuous progression of damage by active

urface Prepd rovide surface preparation by hydro demolition or
mechani@ally removing al Wd concrete within the repair area to sound concrete. Chip away
ound concrete. cs sound, clean, and free of any contaminants to all areas to be
ed prior to plagi repair material. Remove all delaminated, cracked, and unsound
C ete from the areag that’are hollow-sounding when tested or areas with visible cracks.
iti guove 3/4 to 1 inch of concrete behind the existing reinforcing steel if the

exposed when unsound concrete is removed. A mechanical bond is required
i¥. In no case shall a spall edge exceed 4 inches without a mechanical bond in a

an additional 6 inches of sound concrete beyond the edge of the spall if corrosion is observed at
the edge of the spall.



Chip concrete substrate to obtain a surface profile of 1/16 inch to 1/8 inch in
depth with a newly fractured aggregate surface. Roughen profile to the edge of spall. Sandblast
exposed steel to a near white condition as per The Society for Protective Coatings (SSPC) report
number 10 (SP 10). No rust, mill scale, epoxy, mortar or other contaminants shall be present
after sandblasting. Ensure proper cleaning and preparation of the backside of exposed
reinforcement. Add new rebars where reinforcement with over 25% of section loss is determined
as indicated in the Plans.

Exercise care to prevent damage to any reinforcing steel and damage to sound
concrete not intended for removal within or outside the defective areas. If damage occurs to
sound concrete or reinforcing bars, stop work and submit to the Enginee report of the
damage to the concrete and reinforcing steel due to the Contractor’s op ubmit a repgir O
method and obtain the Engineer’s approved before continuing the cogcre oval and
restoration work.

Saw cut the perimeter of the spalls to a minimu @ /4 inch to
concrete or as specified by the repair product manufactyger eathering.
depth of the sawcut if shallow steel is encountered. Olptal ineer’s apgro epth

adjustment. Provide horizontal and vertical straighteu llow the gener
spall. The sawcut method and equipment shall be c& i

commencing any work.

401-3.6 Work Staging: Do not place or Store equipme adway unless
specifically approved. Use proper e nt to execute the proper staging to house all
the equipment considering site cond he Department il allow additional time for
quate for the existing site
r activities during construction.
nd repairs for spalls located at high
re segments. Remove any anchors and

CCSs system for s

ent Concrete: For large volume spall repairs deeper
ons of the prepackaged mixes, use an FDOT-approved

eptance testing for Portland cement concrete per

by form, and pump/pour methods.

Mponding agent to the existing concrete and reinforcing steel

se a bonding agent that is suitable for application over concrete and
) a minimum application time of 1 hour after mixing. Mix the bonding agent
anufacturer’s specifications.

Conduct a preconstruction trial mix of all prepacked materials before
cammencifig any concrete repair when the estimated total quantity of repair material for the
pro eeds 15 cubic feet.

epoxy-ce
reinforce



401-3.7.2 Epoxy: Use Materials in accordance with Section 926 and Contract
Documents for mixing and placement requirement. Mix and place the epoxy per the
manufacturer’s recommendations.

401-3.7.3 Polymer-Modified Portland Cement Concrete: Use polymer-
modified Portland cement concrete for spall repairs 10 inches deep or less or that are of a small
volume not exceeding the placement limitations of the prepackaged mix. Mix and place the
polymer-modified repair materials per the manufacturer’s recommendations.

401-3.7.4 Polymer Resin-Based Concrete (not cementitious): Mix and place
polymer resin-based concrete as per manufacturer recommendations. Mix polymer resin-based
concrete using dry, dust-free containers and mixing tools. Do not use mi containers or tools O

that may be contaminated. Mix the material within the manufacturer-sp
time windows and in a manner that will not introduce air into the mi

temperaturesgand

401-3.7.5 Rapid-Hardening Concrete: Mix and

id hardening co k
as per manufacturer’s recommendations. Place the material wit ime limits spe@

the manufacturer but before the material’s initial set. Obtai

er’s approv
material use.
Wet cure the placed material@fm itial set for 7 be pplying
the curing compound except for temporary spall rgpa ase the wet &\ 1f cracks

develop upon setting to prevent the develop acks.
401-3.7.6 Shotcrete Placemen
i Y ide equipment that

d, providing a steady,
intain the velocity and

efat a uniform rate iate. Provide gauges at or
zles to check Workifi® pressures. Air for the shotcrete
r aminants.

ersonnel: Use only experienced
superintendent. The superintendent must

constant flow of shotcrete with no d
consistency of shotcrete exiting the

workers under the cons

have a minimum years'@t experience ing with the same type of shotcrete method used
and on projects of*gimilar type. Provid %es showing satisfactory performance on at least
three similar jects.

Usea legien with at least 100 hours of documented experience
in ugi opescd shotcrete 1 bd on other similar projects. Alternatively, when the
prop men do not j
work crifigal, nozzlemen

Rrgcess Shotcreter
@ eer’s approv ;
he#’ing compliance e above requirements must be submitted to the Engineer for approval

prior to st e shotcrete operation.
401-3.7.6.3 Mixing Process:
1. Wet Process: Mix materials for wet process shotcrete per

Seftion 34 ss pre-packed shotcrete is used. Apply the shotcrete within 90 minutes after
bafching. Bhe consistency of each batch must be uniform within each batch and uniform from
bat ch when discharged into the shotcrete placement equipment.

2. Dry Process: Pre-dampen solid ingredients for dry-mix shotcrete
as needed and mix in a batch-type or continuous-type mixer. Add the mixing water at the nozzle.



Accurately control the proportion of water added to the mixture to produce thorough and uniform
hydration of the shotcrete. Apply dry-mix shotcrete material within 30 minutes after batching or
pre-dampening. Do not use shotcrete material mix left in the hopper overnight.

3. Mix pre-packed shotcrete as per manufacturer’s instructions.

401-3.7.6.4 Shotcrete Application Requirements: Maintain shotcrete

temperature at minimum 50°F and maximum 90°F during application. The ambient-temperature
and the surface-temperature of the repair shall be at least S50°F.

Provide shotcrete layers with appropriate thickness such that no
sloughing, sagging, tearing, or debonding will occur. Allow the initial set of the prior layer using
the initial set time determined from the demonstration mix prior to placi e following layer.
Then, remove loose, uneven, or excess material. Remove glaze and reba rooming, ¢ O
Whenever possible, sections shouldgag o1

gl in one layer%
full design thickness. However, for multiple layers of reinforce @ nning of one 1

shotcrete may be required for each layer of reinforcemept. @
Place shotcrete starting ®om on Vegic fac 0
nylay S

0
not incorporate rebound or previously applied matepialéig a er. Remove uc terial
e
0

from the surface and work area before the final s placing shotetete acent
e mixture is g,
crete surface w@h otable water to

surfaces. Do not place shotcrete if drying or
r the conditign onding agent’s

scraping, or other means.

Presoak thegpre
provide a saturated, surface dry (SSD) condt

manufacturer specifies.
Apply ete in layers less &
one layer is required. Avoid trappin pdckets in the voi

h thick when more than

T wash down tH@shot@tete surface with a stream of fresh
potable water and air hose aer before co i ith the remaining shotcrete layer(s) if
work stops for longer n any shotcret fore it has been built up to the

required thickness. Re e anyysurface deposits tha@itake a final set by abrasive blast cleaning
and clean the sur with ir-water blag#om the’nozzle. Do not apply the curing
compounds to th%ces that will be ¢ an additional layer of shotcrete.
In-placefShot shall be uniform and dense, free from hollow
sound ar @ ate laminati idsy/sand pockets, or debonded material. Do not square
0 ction joints%t ¢ material at all construction joints to a thin edge.

on joints before shooting an adjacent section. Do not

apply sh@fcrete on surfaces anding or running water.
Field Demonstration of Shotcrete Mix: Ensure that the field
stration of't pterete mix includes the fabrication, evaluation, and testing of a
afk-up product represendfitive of the production work. The preconstruction field demonstration

of the Sha include the following:
1. Prepare two 24-inch x 24-inch x 4-inch-deep test panels
nforcement representing the partial mock-up of the project.
2. Each nozzleman shall gun two test panels with the proposed mix
da8ign to B¢ used on the project and for each gunning orientation to be encountered on the job.
3. Cure the panels in the field in the same manner as the structure
for 1 day and then transport them to the designated testing laboratory, where curing shall be

continued until the testing time.




4. Cut one of the test panels with a trowel or a metal template
before the initial set to visually check for possible voids under the reinforcement for shotcrete
projects of less than 200 square feet in the presence of the Engineer. For larger-size projects
where specific evidence of good encasement of reinforcing bars is needed, cut cores from the test
panels after the concrete has hardened for at least 3 days. Cores shall be cut through the steel for
evaluation.
5. Use the second panel for small and large projects for
compressive strength testing of the applied shotcrete. Take 2-inch to 4-inch diameter core
samples from the panel at the locations between the reinforcement. The designated laboratory
shall perform the compressive strength test of the cores at the specified aSggper ASTM C42. O

6. Determine the initial and final set time §@r thg shotcrete mip

using ASTM C191 or ASTM C403 as applicable.
7. Ensure that the in-place shotcreteden@ustates consisten\

quality and is free from segregation, honeycombing, sand pocka l lenses, sagging
patches, overspray, rebound, or incomplete encasement Qf g t. Shotcret e
free from delamination, cracking, or single voids larggr t . .
401-4 Finishing. \ \ \

401-4.1 Portland Cement Concrete: Vib N € as necessa ensSere proper
consolidation and prevent voids. Surfaces of

ed dreas shall begs d uniform and
shall match the original profile of the co mpoftents unless othd % equired in the
ethods to p Bctween the existing
concrete and the concrete patching maggrial. Surfaces of all 11d arcas shall be smooth and
uniform and match the original surf: ile of the existi ctiive.
401-4.2 Other Repair ls:JFor Epoxy, Palym dified Portland Cement
Concrete, Polymer Resin- ete (not cegagatiti d Rapid-Hardening Concrete,
1 urface and apply the placement
facturer’s instructions.
otcrete surface shall be scraped or cut
1 template to obtain and aesthetically acceptable appearance. The
g with a wet spo therwise specified. Troweling or floating is not
all repaired areagishallfpe smooth and uniform and match the original
surface pr > existing st :

with a trowel or
final finishing sha

-5.1 Portland ¢J¢ oncrete: Follow Section 400 to cure the concrete.

. jAterials: For Epoxy, Polymer-Modified Portland Cement
ete, Polyme i oncrete (not cementitious), and Rapid-Hardening Concrete,
p¢ the repair materials péf the manufacturer’s recommendations.

40 Ls8@yShotcrete: Protect the surfaces of finished shotcrete from drying and cracking
hse fogging before the application of moist curing when necessary.
cure all finished shotcrete surfaces for 7 days by saturating the surface a
#it times daily with a fine spray of fresh potable water. The shotcrete may be
cuted withla curing compound. The rate of curing-compound-application shall be less than 1
galfQu offlring compound per 100 square feet of the surface. The color of the curing compound
shall be approximately that of the existing concrete.

Wet burlap curing may be necessary as directed by the Engineer. Start curing as
soon as the finished shotcrete surface can withstand the curing operation without damage.




401-6 Sampling and Testing.

401-6.1 General: Quality Assurance (QA) testing shall be performed by the Engineer to
ensure materials utilized during production meet the specified requirements. Notify the Engineer
at least 48 hours prior to placing any repair materials. Furnish sufficient materials as required by
the Engineer for QA testing. The Engineer may independently verify materials in accordance
with Section 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 Q
sampling schedule for field batching may be reduced as directed by the based on ¢ O
satisfactory test results on three previous consecutive tests and adequgte tractor quali
control practices. \

401-6.1.2 Other Repair Materials: For Epoxy, % pr-Modified Po
Cement Concrete, Polymer Resin-Based Concrete (not i(18 and Rapid-

n

repairs that exceed 9 cubic feet. A field batch is defined as each load of t&crete mixer. The
¢

Concrete, the Engineer may independently verify matgrial§lin adgordance wi t

401-6.1.3 Shotcrete: Thoroughly cbc&n , bridging, andegthe ciencies
immediately after shotcrete surfaces are brought t ess. At a miginu days after
completion of the placing of the shotcrete, th teSpwith a small hag for any deficient
sections. At this time, the shotcrete will have ufficient streng 11'Sound sections to

ring sharply. Remove and replace any unso rtions of thegwo, Oaddliring this inspection
period or at any other time prior to the final insp&€tion of thg,w at Ag cost to the Department.
401-6.2 Bond Testing: If de ecessary by the inc8y, the adequacy of the bond
between the existing concrete stmcn@the repair mate be determined by ASTM
C1583. The Contractor shall e erienced indSpenddis tester to perform this test. The
t the bond test to failure after
ction requirements shall be removed
The sampling schedule for production

testing may be r
satisfactory test r S.

401-7

oses. Due to the r@and progression of concrete deterioration, actual

the estimated quantities. The quantity to be paid for will
eet, of defective areas restored as quantified following 401-
ining the volume shall be the area in square feet of each

tho @ easurement. < ’
figs silown in the l@ tract Documents are estimates only and are provided

concrete removal and disposal, saw-cutting, surface preparation, new reinforcement, forming,
curing, and incidentals necessary to complete the work.



Cost for restored spall areas will be paid based on the volume of actual spalls restored by
the Contractor and the specified repair material. Quantities given in the Plans are estimates and
may be increased, decreased, or deleted beyond the limits allowed by Section 4 of the

Payment will be made under the appropriate Pay Item:

Item No. 401-70-1
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

2

Restore Spalled Areas, Epoxy - per cubic foot.
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 Cefagnt Grout - per cubic
foot. ¢ O

Restore Spalled Areas, Shotcrefg - p@wcubic foot.
Restore Spalled Areas, Rapi g Mortar/Co e

D {\(b
O
&

0%?*



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 restoging spalled concrete.
The requirements and documentation will vary depending on the type of @iaterial. Use O

Department-approved materials for spalled concrete restoration. ¢
930-8.2 Chlorides Requirements: Ensure that the chloride c@atentfer all placed 1\
repair materials is limited to a maximum of 0.50 lb/yd>.
930-8.3 Materials: The materials to be considered unde @ assification sh the

following requirements:

930-8.3.1 Bonding Agent: Bonding A@est'Shall b& compatible e gpecified
concrete repair materials. For shotcrete, ensure t * nding agent is a t epoxy-
cement-based agent. Do not use the bonding agen por barrier. Mix thig borlding agent and

apply it per the manufacturer’s specifications itiPshotcrete. Sgiftdulethe placement of
wed time and @ s when

the repair material according to the man
specifically used for shotcrete.

930-8.3.2 Polymer-Modified Portland Ce créte: Polymer-modified
Products shall meet the requirementgfo i -performance materials when
allowed. The concrete shall contaa on inhibitors for oft and pour repairs. Use the
Polymer-Modified Portla s for spalls below water. Use a
orizontal and vertical surfaces
irable without addii®nal bonding agents. Use the styrene
butadiene for all spalls o onents where severe exposure to UV rays
is expected. Use crylic formulation po odified material for horizontal and vertical
surfaces where the f a bonding a eagtble, and the location is not directly subject to

)

93048.3.3 Polyme

: ed Concrete (not cementitious): When specified,
ting polymer spal

Air material with polymer bindings without cement hydrate

C

the requifé ith sufficient time for testing prior to commencing the production work.
Objgi 8 approval of a certified test report for the Portland cement shotcrete proposed
fof'use an@ 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

930-8.3.5 Prepackaged Shotcrete: Use a polymer-modift

ortland cement OQ

shotcrete containing corrosion inhibitors. The polymer-modified Portlarféhe t shotcreteﬁh&

shown in Table 930-5. Mix and install the materials per the man SHwritten

have a maximum water to cementitious materials (w/cm) ratio of 0.4§an et the requi&

recommendations.
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