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of Standards and Technology) (2,3) with
the results published in 1965-1971.

Testing
In the 1950s investigation, cement test-
ing was performed by one of two labo-
ratories. The current survey contains
information from reports or mill test
certificates prepared by the cement
manufacturer.

Cement Types
The 1994 survey ultimately revealed
26 reclassified types and subtypes fall-
ing under the major headings of

A survey of portland cements mar-
keted in North America was con-
ducted in 1994 under the sponsorship
of the American Society for Testing
and Materials (ASTM) Committee C-1
on Cement.(1) The primary purpose of
the survey was to provide data on
modern cement characteristics. The
study reviewed 387 cements from 136
of 140 cement-producing facilities in
the United States and Canada, plus
several imported cements. The last
survey of similar scope on cement
characteristics was done on 203 ce-
ments procured in 1953 and 1954 by
the National Bureau of Standards
(presently called the National Institute

Portland Cements: Past
and Present Characteristics

Long-Term Strength Tests of
High-Strength Concrete

Reader Response:
Discoloration

New Literature Fig. 1. Strength gain curves for
different 1990s cement types
using mean values from
Reference 1.

Fig. 2. Strength gain curves for
different 1950s cement types
using mean values from
Reference 3.
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ASTM C 150 Types I, II, III, IV, V, and
White. Air-entraining cements, desig-
nated by suffix A, were broken out
and presented as separate data, and
that information is not included in
the current presentation of data.

Comparison of 1990s Cements
and 1950s Cements
For the most part, modern cements
are very similar to 1950s cements.
Some changes have occurred over
time, reflecting changes in raw mate-
rials, process requirements, and
changes responding to construction
needs. It’s informative to note some
of the differences between properties
of the 1950s cements and 1990s
cements. Setting times, strength gain,
fineness, and chemistry of cement
affect how a concrete can be placed,
finished, and set, as well as affect its
hardened properties. A brief discus-
sion of the major differences in mod-
ern cements compared to the 1950s
cements follows.

Chemistry
Table 1 presents the chemical compo-
sition of the cements for the range of
values (minimum to maximum) and
for the average (mean) value.  Air-
entraining cements are not included
in this summary. Cements conform-
ing to ASTM C 150 must meet stan-
dard chemical requirements for

Fig. 3. 1990s cement strength
curves from combined statistics.
Dashed line represents mean
value and shaded area shows
range of maximum and minimum
values. Derived from Reference 1.
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major oxides, loss on ignition, and po-
tential compound composition. Table
2 illustrates similar data from the NBS
study on cements from 1953 and 1954.

Tricalcium silicate (C3S) generally
increased while dicalcium silicate
(C2S) decreased. The mean SiO2 con-
tent is slightly lower for all the mod-
ern cements, by 0.3% to 2.2%, but on
average about 1% lower.* The sulfate
content for modern cements is about
0.5% to 1.2% higher than 1950s ce-
ments, which is consistent with
changes in fineness. Average alkali
contents indicate some increases since
the 1950s. For instance, the alkali con-
tent  of Type I is up 0.08%. Other
chemicals show no distinct trends.

Strength
Fig. 1 compares strength gain of mod-
ern cements for five types of
cement and Fig. 2 shows the same for
the 1950s cements. Strengths as a per-
cent of 28-day strength are given for 1,
3, 7, and 28 days for each cement.

Strength of cement varies between
types due to different chemical com-
position and fineness of grind. Differ-
ences in strength are also a result of

differences in testing. For these rea-
sons, strength gain of each cement
type is shown as a band, the shaded
area in Figs. 3 and 4, which was
developed from the maximum and
minimum strength data. The mean
value is shown as a dashed line on
each of these figures, and was deter-
mined from at least three different
cements in all cases except for the
modern Type IV at an age of 1 day.
For this cement, only two strengths
were submitted at 1 day. Figure 4
illustrates the strength gain of the
cements from the 1950s.

Direct comparison of strengths of
modern cements with 1950s cements
is not possible due to changes in the
way mortar is batched—ASTM C 109
now uses constant water-cement ratio
instead of constant flow. However,
observing relative values does pro-
vide some insight into strength gain
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 *Changes in percentage values refer to actual
percentage point increases or decreases unless
stated otherwise. For instance, the average
SiO2 content of  a Type I cement was 21.4% in
the 1950s and is 20.5% in the 1990s. This is a
decrease of 0.9 percentage points (21.4 - 20.5 =
0.9). It also represents a 4.2 percent decrease in
the original value (0.9/21.4 x 100 = 4.2%).
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Table 1. Chemical and Compound Composition and Fineness of 1990s
Cements*

Range of chemical composition, % Range of potential compound
composition, %

  

Type of
portland
cement

SiO2 Al2O3 Fe2O3 CaO MgO SO3

Loss on
ignition,

%
Na2O eq C3S C2S C3A C4AF

Blaine
fineness,

m2/kg

I (min-max) 18.7-22.0 4.7-6.3 1.6-4.4 60.6-66.3 0.7-4.2 1.8-4.6 0.6-2.9 0.11-1.20 40-63   9-31   6-14   5-13 300-421

I (mean) 20.5 5.4 2.6 63.9 2.1 3.0 1.4 0.61 54 18 10 8 369

II** (min-max) 20.0-23.2 3.4-5.5 2.4-4.8 60.2-65.9 0.6-4.8 2.1-4.0 0.0-3.1 0.05-1.12 37-68   6-32 2-8   7-15 318-480

II** (mean) 21.2 4.6 3.5 63.8 2.1 2.7 1.2 0.51 55 19 6 11 377

III (min-max) 18.6-22.2 2.8-6.3 1.3-4.9 60.6-65.9 0.6-4.6 2.5-4.6 0.1-2.3 0.14-1.20 46-71   4-27   0-13   4-14 390-644

III (mean) 20.6 4.9 2.8 63.4 2.2 3.5 1.3 0.56 55 17 9 8 548

IV (min-max) 21.5-22.8 3.5-5.3 3.7-5.9 62.0-63.4 1.0-3.8 1.7-2.5 0.9-1.4 0.29-0.42 37-49 27-36 3-4 11-18 319-362

IV (mean) 22.2 4.6 5.0 62.5 1.9 2.2 1.2 0.36 42 32 4 15 340

V (min-max) 20.3-23.4 2.4-5.5 3.2-6.1 61.8-66.3 0.6-4.6 1.8-3.6 0.4-1.7 0.24-0.76 43-70 11-31 0-5 10-19 275-430

V (mean) 21.9 3.9 4.2 63.8 2.2 2.3 1.0 0.48 54 22 4 13 373

  *Values represent a summary of combined statistics. Air-entraining cements are not included.
Adapted from Reference 1.

**Includes fine grind cements.

Table 2. Chemical and Compound Composition and Fineness of 1950s
Cements*

Range of chemical composition, % Range of potential compound
composition, %

  

Type of
portland
cement

SiO2 Al2O3 Fe2O3 CaO MgO SO3

Loss on
ignition,

%
Na2O eq C3S C2S C3A C4AF

Blaine
fineness,

m2/kg

I (min-max) 19.2-24.6 2.9-7.8 0.4-4.2 53.2-66.8 0.3-4.8 1.2-2.8 0.5-8.0 0.06-1.28 20-68   9-49   3-15   1-13 288-439

I (mean) 21.4 5.7 2.7 63.9 2.3 1.9 1.3 0.53 51 23 10 8 332

II (min-max) 21.0-24.5 4.0-5.9 2.6-5.2 61.1-65.0 0.3-4.7 1.3-2.3 0.4-2.4 0.14-0.73 39-50 24-39 4-8   8-16 298-406

II (mean) 22.3 4.8 3.8 63.3 2.4 1.7 1.1 0.48 45 30 6 12 338

III (min-max) 19.5-23.5 3.3-6.3 1.3-4.7 62.5-67.4 0.8-4.0 1.8-3.5 1.0-3.4 0.11-0.69 45-68   8-28    4-12   4-14 396-590

III (mean) 20.9 5.0 3.0 64.5 2.0 2.3 1.8 0.40 59 16 8 9 477

IV (min-max) 23.2-25.2 3.3-5.2 3.3-4.5 62.5-64.0 0.9-1.7 1.5-1.8 0.6-0.9 0.34-0.51 31-37 40-45 3-7 10-14 292-343

IV (mean) 24.0 4.4 4.0 63.2 1.2 1.7 0.8 0.42 35 43 5 12 317

V (min-max) 22.5-25.3 2.7-4.2 2.5-4.7 62.2-65.0 0.8-3.9 1.4-2.0 0.6-1.5 0.19-0.80 36-49 30-44 1-5   8-14 291-366

V (mean) 24.1 3.5 3.5 63.9 1.9 1.6 1.0 0.38 44 36 3 11 327

 *Air-entraining cements are not included. Adapted from Reference 3.

Table 1. Chemical and Compound Composition and Fineness of 1990s Cements*

Table 2. Chemical and Compound Composition And Fineness of 1950s Cements*

differences. Strengths of modern
cements are affected in the following
ways:
• Modern cements generally gain

strength more rapidly during the
first 7 days to meet the needs of
modern, more rapid, construction
practices. To meet higher early-
strength requirements, C3S content
is slightly higher overall for most
modern cements, anywhere from
3% to 10%. C3S hydrates rapidly
and is largely responsible for initial
set and early strength (up to 7
days). Also, all modern cements
have increased fineness, which

supports faster hydration and
strength gain.

• Modern cements gain strength
more slowly than 1950s cements
beyond 7 days. Except for Type III,
C2S is from 5% to 14% lower for the
modern cements. C2S contributes
largely to strength increase at ages
beyond one week.

Time of Set
There are two methods of measuring
set times. The Vicat test (ASTM C
191) governs if no test method is
specified by the purchaser, but the
Gillmore test (ASTM C 266) can also

be used. Vicat data for both initial
and final set are shown in Fig. 5 for
all five types of modern cements.
Types IV and V did not have enough
data provided to establish a mean.
The values shown for those set times
reflect properties of only one or two
cements as stated in the footnote to
the figure. Fig. 6 shows the initial
and final set times for the 1950s
cements, also by the Vicat method.

Modern cements have shorter ini-
tial and final setting times. Setting
characteristics are controlled by
intergrinding gypsum (a form of sul-
fate) with the clinker.

* Values represent a summary of combined statistics. Air-entraining cements are not included. Adapted from Reference 1.
** Includes fine grind cements.
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Fig. 6. Time of set for various 1950s
cements. ASTM C 191. Derived
from Reference 3.

Fig. 4. 1950s cement strength
curves. Dashed line represents
mean value and shaded area
shows range of maximum and
minimum values. Derived from
Reference 3.
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Fineness
Blaine fineness is shown in Tables 1
and 2. For modern cements, fineness
increased in all cases, which leads to
faster hydration and strength gain,
especially during the first 7 days.

Conclusions
The 1994 cement survey provides
comprehensive and valuable informa-
tion about the properties and chemis-
try of modern cements. This informa-
tion will provide guidance for ASTM
to develop and revise cement specifi-
cations and test methods.

Fig. 5. Time of set for various 1990s
cements using mean values from
combined statistics. ASTM C 191.
Derived from Reference 1.
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Type IV*

Type V**
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  *Average of two values for initial set; one single value for
    final set
**Average of two values for final set
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Table 1. Concrete Mixtures, SI (USC)*

Parameter, units per cubic
meter (cubic yard)

Mix number

1 2 3 4 5
Cement Type I, kg (lb)  564  (950)  475  (800)  487  (820)  564  (950)  475  (800)
Silica fume, kg** (lb) -   24   (40)   47   (80)   89  (150)   74  (125)
Fly ash , kg (lb) -   59  (100) - -  104  (175)
Coarse agg. SSD, kg† (lb) 1068 (1800) 1068 (1800) 1068 (1800) 1068 (1800) 1068 (1800)
Fine agg.  SSD, kg (lb)  647 (1090)  659 (1110)  676 (1140)  593 (1000)  593 (1000)
HRWR Type F, L (fl oz) 11.60 (300) 11.60  (300) 11.22  (290) 20.11  (520) 16.44  (425)
HRWR Type G, L (fl oz) - - - - -
Retarder Type D, L (fl oz) 1.12   (29) 1.05   (27)  0.97   (25)  1.46   (38) 1.50   (39)
Total water , kg†† (lb) 158  (267)  160  (270)  155  (262) 144   (242) 151  (254)
Water-cement ratio 0.28 0.34 0.32 0.26 0.32
Water-cementitious
     materials ratio

0.28 0.29 0.29 0.22 0.23

*As reported by ready-mix supplier
**Dry weight
†Maximum aggregate size 12.5 mm

††Mass of total water in mix including admixtures

Long-Term Strength Tests of High-Strength Concrete
by Rachel J. Detwiler and Ronald G. Burg, Construction Technology Laboratories, Inc.

Concrete with compressive strengths
greater than 69 MPa (10,000 psi) is
now commonly used in structures
ranging from high-rise buildings to
offshore drilling platforms. However,
there are limited data available about
the strength of cores taken from the
in-place high-strength concrete.

Because these structures may be
heavily reinforced, it can be difficult to
obtain cores with the same aspect ratio
(core length divided by core diameter)
as cylinders. The relationship between

Mix Proportions and Cylinder
Strength Data

Fig. 1 shows the cylinder-strength
development of five commercially
available high-strength concretes con-
tinuously moist cured for 5 years.
Table 1 gives mix proportions, and
Table 2 shows the numerical data for
Fig. 1.

Five-year strengths were higher than
strengths at any other ages, but for sev-
eral of the mixes, strength appeared to

decrease then in-
crease. For ex-
ample, the mea-
sured strength of
Mix 4 was greater
at 9 months than
at 3 years. This ap-
parent strength
retrogression may
be due to testing
variability.

Kennedy and
others(1) examined
the within-labora-
tory variability of
concretes with
nominal compres-
sive strengths
between 29 and
59 MPa (4200-8560

psi) when measured in accordance
with ASTM C 39. Their precision state-
ment, when applied to a 138-MPa
(20,000-psi) concrete tested by a single
operator, predicts a 3.7 MPa (540 psi)
standard deviation and a 95% confi-
dence limit of 10.3 MPa (1500 psi).

Mix No.

Values are the average of three

152x305-mm (6x12-in.) cylinders

continuously moist cured.
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Fig. 1. Strength development for five high-strength
concrete mixes.

aspect ratio and compressive strength
for normal-strength concrete is well
established. But does this relationship
apply to high-strength concrete?
Results from five-year tests of high-
strength concrete helped to answer
some of these questions.

The difference in measured strengths
for Mix 4 is within this 95% confi-
dence limit.

Core Strength Results
When the cylinders were made ini-
tially, an insulated 1.2-m (four-foot)
cube of each concrete was cast to
simulate the thermal effects of con-
crete in a column.(2) After 5 years, 100-
mm and 64-mm-diameter (4-in. and
2-1/2-in.) cores were taken and cut
into various lengths to provide infor-
mation about the effect of aspect ratio
on strength.

Cores were air dried for at least 7
days to reach moisture equilibrium.
Bartlett and MacGregor showed that
in-place strength of concrete is most
closely approximated by the mean
strength of cores sealed immediately
after the surface moisture from the
drilling has evaporated. However,
this moisture condition is difficult to
replicate consistently and the core-
strength variability is higher than for
other moisture conditions. Thus, they
recommend testing cores in either an
air-dried or soaked condition and
correcting for the bias caused by the
moisture condition.(3) Figs. 2-6 show
uncorrected compressive strengths of
cores taken from the concrete cubes.

Results from 100-mm (4-in.) cores.
The 100-mm (4-in.) cores had aspect
ratios ranging from 1.0-2.0. While
there is some scatter in the data, it
appears that within this range, the
aspect ratio had no measurable effect
on strength. For normal-strength con-
crete specimens with an aspect
ratio less than about 2.0, strength
generally increases as aspect ratio
decreases. This is attributed to the
confinement provided by friction
between the testing machine platens
and the specimen ends as the speci-
men expands laterally. For high-
strength concrete, however, little
lateral expansion occurs until failure
is imminent. Thus, aspect ratio could
be expected to have less effect on
measured strength.

Use of cores. On an actual job, cores
serve the purpose of confirming if the
concrete is structurally adequate. If
cores are taken because standard

Table 1. Concrete Mixtures, SI (USC)*



Concrete Technology Today

6

R e t u r n  To  I n d e x

cylinder tests raise questions about in-
place concrete strength, concrete in an
area represented by core tests is con-
sidered structurally adequate if:
• the average of three cores equals at

least 85% f’c, and
• no single core is less than 75% f’c (4)

The design strength, f’c,  serves as
the basis for comparison with core
strength. For normal-strength con-
crete, the 75%/85% rule is considered
realistic because of differences in size
of specimens (including aspect ratio),
conditions of obtaining samples, age,
moisture conditioning (dry versus wet
cores), and curing procedures.(4)

Core strengths vary with placing
and curing conditions. In contrast,
standard cylinder tests require spe-
cific storage and curing conditions.
Therefore, core strengths do not have
a consistent relationship to standard
cylinder strengths for tests made from
the same concrete.(5)

Although design strengths were not
designated for the five high-strength
mixes studied in this project, compan-
ion cylinders were available. Com-

85% criteria used to evaluate  normal-
strength concrete.

Results from 64-mm (2-1/2-in.) cores.
Figure 4b shows the compressive
strength data for the 64-mm (2-1/2-in.)
cores from Mix 3 concrete. Small-di-
ameter cores with aspect ratios be-
tween 1.0 and 2.0 also show no mea-
surable effect of aspect ratio on
strength. In this case, though, data are
much more widely scattered than for
the larger cores. Limited data for
small-diameter cores having aspect ra-
tios less than 1.0 show strength in-
creasing with decreasing aspect ratio.
However, data for these specimens are
even more widely scattered. This
points to a sensitivity to minor varia-
tions in core geometry that might be
difficult to control.

Tanigawa and Yamada(6) suggest
another reason for smaller specimens
exhibiting increased strength variabil-
ity. They found that the specimen size
had little effect on compressive
strength provided the specimen diam-
eter was as least eight times the
maximum aggregate size. Since the

Fig. 2. Mix no. 1 compressive
strength for 100-mm (4-in.)
diameter cores.

Fig. 3a. Mix no. 2 compressive
strength for 100-mm (4-in.)
diameter cores.

Fig. 3b. Mix no. 2 compressive
strength for 64-mm (2- 1/2-in.)
diameter cores.

Fig. 4a. Mix no. 3 compressive
strength for 100-mm (4-in.)
diameter cores.

panion moist-cured cylinders repre-
sent the attainable strength of concrete
in a structure; cores represent the ap-
parent in-place strength of concrete.
Comparing cores with companion cyl-
inders tested at the same age helps es-
tablish how strength is affected by
coring. The current research confirms
that cores having aspect ratios greater
than 1.0 (but less than 2.0) can provide
a conservative estimate of in-place
strength for high-strength concrete,
and that it’s reasonable to apply the

Fig. 4b. Mix no. 3 compressive
strength for 64-mm (2-1/2-in.)
diameter cores.

Table 2. Compressive Strength Development, SI, in MPa (USC, in psi)

Mix number

Age, days 1 2 3 4 5
3   58   (8,450)   58   (8,350)   55   (8,020)   75 (10,850)   56   (8,070)
7   66   (9,560)   72 (10,430)   73 (10,570)   96 (13,870)   80 (11,530)
28   79 (11,400)   89 (12,840)   92 (13,330) 119 (17,250) 107 (15,520)
56   81 (11,800)   97 (14,110)   94 (13,670) 121 (17,580) 112 (16,250)
91   87 (12,550) 100 (14,560)   96 (13,920) 132 (19,120) 119 (17,310)
182   92 (13,410) 104 (15,060)   95 (13,760) 134 (19,480) 124 (18,010)
272   98 (14,280) 108 (15,600)   98 (14,230) 135 (19,540) 130 (18,820)
426 105 (15,190) 117 (16,970)   99 (14,330) 130 (18,810) 123 (17,810)
578 106 (15,320) 115 (16,690) 101 (14,590) 131 (18,960) 121 (17,480)

1085 110 (15,940) 116 (16,760)   98 (14,260) 125 (18,150) 126 (18,230)
1775 114 (16,600) 123 (17,900) 111 (16,130) 142 (20,560) 134 (19,480)

Table 2. Compressive Strength, SI, in MPa (USC, in psi)
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maximum aggregate size for the high-
strength concretes used in these tests
was 12.5 mm (1/2 in.), the 100-mm
(4-in.) cores met this criterion, but the
64-mm cores (2-1/2 in.) didn’t.

Conclusions and
Recommendations
• Five-year data of moist-cured

concrete cylinders didn’t show
a trend of strength retrogression.

• When the aspect ratio is between
1.0 and 2.0, core strength of high-
strength concrete is unaffected by
aspect ratio.

• In these tests, the measured
strengths of all cores having aspect
ratios greater than 1.0 were lower
than those of the comparable
moist-cured cylinders.

• For aspect ratios below 1.0, the
measured strength increases
sharply with decreasing aspect
ratio, but appears to be highly sen-
sitive to minor variations in core
specimen geometry. In-place con-

Fig. 5. Mix no. 4 compressive
strength for 100-mm (4-in.) cores.

Fig. 6. Mix no. 5 compressive
strength for 100-mm (4-in.) cores.

crete strength shouldn’t be esti-
mated on the basis of data from
cores having aspect ratios less
than 1.0.

• Strength of small cores is much
more variable than that of larger
cores.

• Because strengths of small cores
are highly variable, in-place
strength evaluation of high-
strength concrete should be based
on cores with a diameter of at least
100 mm (4 in.) or eight times the
maximum aggregate size. The
aspect ratio should be between 1.0
and 2.0.

• Because errors in sampling and
testing of high-strength concrete
cores tend to bias the data down-
ward, it’s useful to consider the
entire range of strength data
rather than just the mean strength.
It may also be desirable to take
more cores when sampling high-
strength concrete members to
obtain a better estimate of actual
in-place strength.
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Reader Response:
Discoloration
The following response to
“Discoloration of Concrete Flatwork ”
from the March 1996 issue of Concrete
Technology Today is from Robert Neal,
Technical Services Engineer for Lehigh
Portland Cement Company

Diammonium citrate is the only treat-
ment (of the traditional methods) that
I have found to be successful in reduc-
ing or eliminating dark spot discolora-
tion. A 25% solution applied one time
is usually sufficient and costs less than
repeat applications of lower concentra-
tions. The slab should be at least 21°C
(70°F) or warm to the touch. Cooler
temperatures decrease the rate of reac-
tion and make it less effective. For best
results, treat slabs within 6 months.
After an age of one year, remediation
is difficult.

After the solution has gelled, it
should be rinsed off thoroughly to
avoid the white deposits as the article
(PL961) states on page 5. I have seen
the dark spot change colors from dark
gray to dark reddish brown to light
brown and then disappear after
drying. This is due to the ferrite and
aluminate phases hydrating, so main-
tain a wet covering over the treated
area for 3 days to assure complete
hydration.

Although calcium chloride is the
most common cause for discoloration,
water-reducing admixtures containing
triethanolamine might also be a con-
tributor. Other factors are hot weather
and a subgrade with nonuniform
absorptivity. Anything that accelerates
the calcium silicates can result in in-
adequate hydration of the ferrite
phase and cause discoloration.
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New Literature
The following publications are now
available. To purchase any of these, in
the United States, contact Portland
Cement Association, Order Processing,
P. O. Box 726, Skokie, IL 60076-0726;
telephone 1-800/868-6733, or fax 847/
966-9666 (24 hours a day, 7 days a week).
In Canada please direct requests to the
nearest regional office of the Canadian
Portland Cement Association (Halifax,
Montreal, Toronto, and Vancouver).

Portland Cement Plaster
(Stucco) Manual, EB049

Plastering applica-
tions have enjoyed
consistent use
throughout the
world and con-
tinue to be popu-
lar. This newly re-
vised and ex-
panded guide to
plastering, now in
its fourth edition,

contains essential information on mate-
rials, bases, mixes, hand and machine

application, and curing. Engineers,
building officials and inspectors will
find the information concise and com-
plete. Now 56 pages long, the manual
contains a guide specification for use by
specifiers in developing project specifi-
cations for cement plaster. Adjacent
notes to the user explain the importance
of each particular entry and refer them
to other helpful documents. As in the
previous edition, the new manual in-
cludes a glossary of plastering terms, a
list of plastering tools, and a trouble-
shooting guide that contractors, plas-
ters, and apprentices will find espe-
cially helpful. Common accessories
needed to create lasting plaster surfaces
are pictured along with a brief descrip-
tion of why they are used. An extensive
list of references includes both general
references and ASTM Standards. Archi-
tects will appreciate the 28 different
plaster finishes depicted in full color,
each with suggested application proce-
dures to achieve that texture.

Resurfacing Concrete Floors,
IS144
Eight pages long, the seventh edition

has been extensively revised to bring
this publication up to date with the
most current practices in floor repair.
Resurfacing old worn concrete floors
can restore strength, improve abrasion
resistance, and create a like-new appear-
ance, making normal maintenance
easier and more economical. Both light-
and heavy-duty floors can benefit from
resurfacing. Choose from fully bonded,
partially bonded, or unbonded top-
pings. This publication compares
bonded with unbonded overlays, help-
ing you evaluate which method of re-
pair is correct based on such factors as
overlay thickness, final elevation, future
use, and time available for repair. Base
slab repair needs are also described.
Construction steps for fully bonded
overlays are explained in detail—sur-
face preparation; use of edge forms;
bonding grout; concrete proportioning;
placing and finishing; jointing; and cur-
ing. For unbonded overlays the steps in-
clude use of a separation layer
(bondbreaker); concrete proportioning;
placing; jointing; and use of reinforce-
ment. Self-leveling toppings and
underlayments are briefly discussed.
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