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architectural concrete. The importance of specified materials, 

tion, and their effect on the appearance of the finished product are 

project. The specific recommendations and information presented 

hammer; cement; coating; column; consolidation; cracking; curing; deflec
tion; exposed-aggregate finish; finish; form lining; formwork; joint; joint 
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3.5—Specifications

4.2—Deflections

of individuals who are competent to evaluate the significance 



Chapter 11—Finishing and final cleanup, p. 26

materials, forming, placing, and finishing to achieve the 

defects are discussed. Specific surface treatments and special 
forming techniques are presented. Applicable codes, specifi

several special conditions for specific architectural concrete. 

specific result may not be applicable to another. The user 

a specific task for a specific level of architectural effect, and 

ACI provides a comprehensive list of definitions through 

terminology.concrete.org). Definitions provided herein 

—any superficial defect that causes visible varia

and finishing to obtain the desired architectural appearance.

yield an acceptable texture and finish for permanent expo

finish, exposed-aggregate—a decorative finish for 

finish, rubbed—a finish obtained by using an abrasive to 



—a finish for formed concrete surfaces, designed 
to produce even texture and fill pits and air holes; after damp

float to remove surplus mortar and fill voids.

—the pattern or configuration apparent in an 

ness, streaking, striation, or departure from flatness.

contractor, or as otherwise specified.

establish precise or definitive rules of measurement. Within 

Properly timed or executed finishing operations 

modified coatings that obscure both color and texture are not 

finishes, or other relief features; and

angle corners can be obtained, they are difficult to construct 

Fig. 3.2.2.1—(a) Difficult-to-achieve consolidation at acute 



are difficult to maintain continuously tight, unless a sealant 

least 15 degrees to facilitate removal. Draft is defined as a 

attain a tight seal. Insufficient nailing of the form strip will 

nonabsorbent, and of sufficient stiffness to maintain align

possible deflection of the sheathing, a method of treatment 

mitered or coped to fit snugly. Chamfer, rustication, or isola

Soffits—A drip should be installed in soffits near 

(25 mm) from the finished concrete surface. Note that the 

cleaning by facilitating the downward flow of water. 



with precast units cast off-site is extremely difficult and may not 



joints should be prevented by filling the joints with seal

3.5—Specifications
—Specifications are customarily prepared 

Performance specification—The quality of the end 
product is specified and, in this case, full responsibility 

Prescriptive specification—Detailed methods, materials, 
and procedures are specified and, in this case, responsi

purpose of the mockup being to confirm the specified 

tor’s ability to produce the desired architectural finish.

performance and prescriptive specifications, where aggre

frequency are specified to ensure success without specifying 

provides sufficient area for display and thickness for surface 

which the final concrete will be cast.

provided. The samples should be confirmed in writing by 

and requirements are explained and clarified. An acceptable 
architectural finish should be presented as established by the 

an opportunity to discuss aspects of the specifications that 
make it difficult or impossible to achieve the desired effect. 

contractor should obtain written approval of the finished 

specifications for the project (Fig. 3.5.4.a).



should allow the demonstration of floor, column, and wall 

equipment, and all of the specified reinforcement, accesso

vibrator operator for the concrete in the final structure should 

To expedite construction of the project, a minimum of five 

time and money in the final outcome of the project.

ment lengths and lift heights, soffit deposit sequences, 

results of the finished product differently. These interpreta

the specifications early on, meeting with the architect/engi

and confirming established criteria for evaluating the final 

Qualification of the inspector

engineer. Confirmation of this responsibility is developed at 

engineer in clarifying the intent of the specifications;

to the form stripping, required repairs, and final clean-

finished surface of the architectural concrete; and

project, final acceptance at the agreed-upon distance should 

final acceptability will depend on the contractor’s blending 

goodwill and confidence with all concerned. After final 

and filed. If later additions are made or adjoining buildings 

and stresses without excessive cracking, spalling, or deflec



4.2—Deflections

undesirable deflections in beams or spandrels exposed as 

fied to compensate for the deflection of the completed struc

tional long-term deflection due to creep of concrete under 

that the engineer design for deflections less than normally 

Factors that influence concrete cracking are:

Limiting the flexural tension stress in reinforcement;
Distributing flexural reinforcement when appropriate 

can be constructed in a logical and efficient manner; contrac



flexural tension. When the typical concrete cover on the steel 

any cracks that occur in the flexural tension zone will also be 

crack due to rounding of its edge, especially at soffits of beams 

width at these locations. The slab should have sufficient 

significant lateral loading or supports other elements that 

greater flexibility in planning the construction operation.

finishing is performed on the hardened concrete surfaces.

Consideration may also be given to the use of fiber rein

crack width at these locations. The wall should have suffi



Through general drawings, specifications, samples, and 
mockups, the architect defines the structure and the desired 

dures will meet the specified results.

and the ability of the contractor to interpret the specifications 

configuration of the forming module never change. The 

configurations is identical and the other varies; and
3. Nontypical—Both forming module configurations vary.
Opposite hand means that the configuration must be 

be designed to allow for opposite-hand configurations.

elastomeric liners of both rigid and flexible plastics, such as 
acrylonitrile butadiene styrene (ABS), fiberglass (glass-rein

), and both filled and pure polyure



Dusting, caused by wood sugar, is significant only in the 
first use. It is possible to simulate a first use by coating a new 

between its support members to keep deflections within 

Fig. 5.2.1.a—Color variation from the first use of forms to 



marking or staining in general. Bluing, which can be field-
applied over welded sections, has been found beneficial to 

and thawing. Repairs may be difficult to match when the 

Some reinforced plastics contain glass fibers in various 
forms that increase the flexural strength of the resin mate

glass fiber mat and to ensure good performance through a 

fibers are used, deterioration can be expected when in 

the plaster is then broken away from the finished concrete. 

where intricate shapes are difficult to form by more conven

tion on construction speed, influencing overall project cost;

The number of reuses of formwork is a significant factor 

in formwork design to minimize deflection, deformations, 



pillowing, offsets, and mortar leakage. Conflicts between 

fied clearances between reinforcing steel and formwork 

deflections will govern design. The form face should be 

Extra walers may be required to satisfy face sheet deflec

Deflections of sheathing, studs, and walers no greater than 

cent work, or special effects are critical, lesser form deflec
tions may be required. As form deflections may increase with 
each use, deflection criteria may govern the number of allow
able reuses. Where deflections are to be limited, locations and 
deflection criteria should be included in the project specifica

tect/engineer specifically calls for closer tolerances for 

when the formwork experiences fluid loss. The resulting 

will reduce the tendency for fluid to escape through fine 

difficult to vibrate and consolidate and may cause entrapped 

concrete, consideration should be given to the difficulty of 

fluidized concrete such as self-consolidating concrete (SCC) 

To minimize leakage, specifications should require form 

when significant paste removal, such as medium sandblast 

tions, as this results in blemishes that are difficult to remove. 

knocked off and stoned smooth, fins are generally consid

uniform appearance of the finished surface and possible 

In some cases, fins are desired by the designer for a specific 

with planks, boards, or plywood kept at specific distances 
apart or randomly placed. Such fins can be left as stripped or 

to the finished surface, including:



Special perimeter configurations found in proprietary 

by specific design through the use of form liners. The use of 

finished wall because the facing can be designed separately 

is difficult to prevent at butt joints. An investigation should 

—Early stripping and finishing requirements 

than 1-1/2 in. (38 mm) to the finished surface, and fall gener

Continuous single-piece proprietary ties for specific 

and allow fluid loss;

pattern finish at the University of San Diego Science Center, 



placing rates, allowable deflection, amount of vibration, and 

Each type of tie leaves a characteristic hole, except fiber

be subsequently patched or plugged flush or left with a slight 

Leakage at ties is difficult to prevent, especially at taper 

surface. Stainless steel ties are softer and are often difficult 

either during manufacture or in the field to serve one or more 

Fig. 5.7.1.a—Integral color fiberglass tie left exposed on 
sandblasted wall finish.



concrete surface during the first few form uses. This discol

white concrete. Any alkali-resistant film (cement or lime 

significantly reduce or eliminate pinking. Very few, if any, 

glass fiber-reinforced polymer bonded to plywood and 

and possible buckling due to different coefficients of thermal 

flexibility and will resist a pH of 12 to 13. Polyurethane coat
ings are the most common field-applied coating.

surfaces specified in the DRS, contract documents, and 

the quality of a finished surface and air voids.

additives (neat oils), diesel oil, paraffin wax, and silicone 

stains, surface air voids, and difficulty with releasing in both 

The formation of the soap film from the ingredients in the 

from the fresh concrete. During consolidation, the soap film 



reaction. At the secant points, there is not sufficient stimula

Each brand of release agent exhibits its own fingerprint 
of final surface color, although vibration and form surface 

soap film that helps remove entrapped air and may promote 
better flow of a thin skin of cement paste at the surface of 

basic soap film that, depending on brand, works well in most 

between them is difficult. Generally, the buffered release 
agents produce a slightly different type of soap film that, 

Influence of form materials
mance is influenced by the quality of the form face. Nonpo

as PVC and ABS, glass fiber-reinforced polymers, high-

continuous film and not bead up on new or oily forms. They 

be used to produce consistent color, beginning with the first 

release agents in thin films. Testing is recommended. Many 

before the first placement, which can be done by scrubbing 

In general, the thinner the film of release agent applied 

however, is not affected by film thickness. Testing before 

a flat fan-type spray tip. Optimum coverage depends on the 

early to allow sufficient testing.



with the finished surface, may cause color variations in the 
finished structure.

fied stripping strength, of formwork or form liners is recom

type to ensure a uniform appearance on the final surface. 

position, and away from traffic. Store plastic-coated forms 

proper cover from the final architectural surface.



apply, except as modified in Section 6.2. Where structural 

to allow sufficient clearance for later treatments, such as bush-
hammering, and to avoid staining of the finished surface.

sive-blasted. The project specifications concerning rein

as beam soffits, particularly if the concrete is exposed to the 



concrete should meet the requirements of the specified 

manufactured to conform to the specification of ASTM C150/

color. There is no specification for these cements. They should 

established before completion of the job specifications and 

factor influencing the appearance of architectural concrete. 
Gap-graded mixtures for specific finishes should be care

by a combination of coarse and fine aggregates complying 

ensure a good w/cm and dimensional stability. If flowability 

fications, such as chert, iron, soft particles, and clay lumps, 
should be significantly lowered or eliminated in architec

aggregates of different colors. Artificial aggregates include 

fied levels of strength, durability, and workability are met. 

If testing is required, allow sufficient time for the mixture 

lished for exposed aggregate finishes to provide an optimum 

mortar. High contrast will make variations in finishing and 



air bubbles at the form face become difficult to bring to the 

for color, concrete properties, and formwork deflections. 

tectural appearance. The use of fly ash, silica fume, slag, or 

commonly used for this purpose are finely ground natural or 

Carbon black is difficult to handle and may cause various 



during significant seasonal temperature fluctuations. There is a 

result in a faster setting rate, visible flow lines, and cold 

Holding the temperature constant is especially difficult 

304R-00, except as modified herein. A description of the 

in fabricating the approved preconstruction field mockup.

air voids. The surface of each layer should be sufficiently 

mortar streaks in exposed aggregate finishes. Metal or poly

times the radius of influence (ACI 309R-05), uniformly 



30 percent from the normal 1.5 times the radius of influence 

to avoid marring and disfiguring the form sheathing. Inser

the formwork was specifically designed for external vibra

benefit for the top few feet of a placement where air and 

internal vibration to improve formed surfaces. A flat, spade-
like tool that will not damage the form, such as a long, flat 



All concrete in beam soffits and other supported formwork 
soffits can be cured by leaving the formwork and shoring in 

oughly evaluated on the preconstruction field mockup sample.

be treated after casting and form removal to expose fine or 
coarse aggregate in the finished product by brushing and 

the surface a light matte finish or to bring out the full color 



Treating cast-in-place surfaces at a consistent age is difficult 
to achieve in the field because other factors, such as weather, 

acid solution is difficult due to runoff. Complete neutraliza
tion of the runoff is also difficult, which may create prob

usually defined by the designed reference sample in consul

and confirmed by the preconstruction mockup panel. 
Uniformity is difficult to obtain where concrete mixtures of 

retarded finish (Fig. 10.4) may be described and defined as:
Brush—Sufficient to remove the surface sheen, but may 
not make the color uniform; this finish will not expose 

Light—Sufficient to expose fine aggregate with occa

Medium—Sufficient to generally expose coarse aggre

Heavy—Sufficient to generally expose and reveal the 

blasting is usually done during the first 24 to 72 hours, and 

materials with sample panels are desirable to define the 

of aggregates or other surface modification may be performed 

finish.



off the projections of fluted surfaces to produce alternate 

produced by pneumatic tools fitted with a bush-hammer, 

ness of the aggregate and the desired exposure. To define 
the final product, treatment is accomplished on the precon

samples may not be capable of field reproduction. This type 

by removing the form or by hand at a concrete age suffi

determined during the review of the field mockup sample.

ties or fiberglass ties are used. The holes left in the surface 

surface, small holes can be plugged flush with the surface 

will be more apparent, and it is better to only partially fill the 

Care should be exercised to avoid smearing the fill material 

cement mortar is used, the tie hole should first be prewetted 

be applied to the hole surfaces before filling with mortar. 

Cleaning is difficult and will usually leave a stain on the 

soon as possible after form removal and surface finishing 

without delay and with confidence of the final outcome. 

blasting. After blasting, the resulting epoxy fin is broken off 



manually at the face of the concrete, leaving a fine line that 

Objectionable efflorescence and surface deposits can be 
removed by commercially available efflorescence removers 

Concrete may be sprayed with water first to minimize 
etching. Following application of the acid, thorough flushing 

Sealers are defined as vapor-retarding penetrants that are 
absorbed when applied. Some sealers change the profile of the 

transmitting, penetrate slightly, and leave a visible film on 
the surface. The film can be clear or pigmented.

have an affinity for airborne contaminants);

tion of graffiti;

or coatings have an affinity for airborne contaminants, 

sealers or coatings have an affinity for hydrocarbon contami
nants. Anti-graffiti products are either permanent or sacrifi

Committee documents are listed first by document number 
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301-10—Specifications for Structural Concrete
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remains “to provide a comradeship in finding the best ways to do concrete work of all kinds and in 
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was founded in 1904 as a nonprofit membership organization dedicated to public 
service and representing the user interest in the field of concrete. ACI gathers 

activities include the development of building codes and specifications; analysis of 

specific areas of interest. For more information, contact ACI.


