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Chapter 12 Economics, Ergonomics and Efficiency of Lightweight 

Concrete Masonry Units 

 

12.0 Introduction 
 

Lightweight Concrete Masonry Units (LWCMU) are up to 40% lighter than 

traditional concrete masonry units.  CMU’s that weigh less will significantly 

increase mason productivity up to 21% on 8 x 8 x 16" units.  Increased 

productivity means increased profits, lower overhead costs, and competitive 

bidding advantages.  Increased productivity often means earlier completion and 

the opportunity to build more projects with the same workforce. 

 

Less weight also minimizes the physical demands on masons and equipment, 

resulting in fewer injuries, workers compensation claims, and the sustainability of 

the workforce (See appendix 12E).  Repeatedly lifting less weight also extends a 

mason’s career, and allows women and men to work efficiently.  Equipment and 

scaffolding last longer and are safer to use because less overall weight is being 

handled. 

 

During the time of manufacture, cubing, inventorying, loading, hauling and 

unloading at the jobsite, CM units are handled by mechanized equipment.  It is 

when the mason lifts and places the unit to construct a wall that the weights of 

these units become most important.  It is essential to the future of the masonry 

that all segments of the industry have a clear understanding and recognition of 

this fact.  The use of LWCMU will extend the mason’s career because even 

though a mason will lay approximately 20% more wall in a year, the mason still 

lifts 15% less weight…about 94 tons less per year.  Additionally, LWCMU will 

allow one mason to lay a 12" unit because it weight only 35 pounds-not 52. 

 

All these benefits are possible even when making the walls less expensive, thus 

making concrete masonry more competitive against other wall systems.  The time 

has come for all to recognize (masonry groups. ASTM standards, labor 

organizations, contractors, owners, etc.) that the structural efficiency 

(strength/weight) and the user-friendly aspects of LWCMU can no longer be 

realistically ignored, it is time to stop fighting gravity! 

 

12.1 Factors Determining the Density of Concrete Masonry 
 

The density of block concrete is determined by three factors, aggregate, 

cementitious matrix and the degree of compaction.  By looking at the relationship 

of these factors the concrete density can be estimated by an absolute volume 

analysis. 
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Aggregate: The approximate oven dry density of ordinary normalweight 

aggregate (coarse and fines) ranges from 2.3 to 2.9, with 2.62 being most 

common.  The loose bulk density will vary based on particle shape and grading, 

with mid-range values are 95 pcf (+ 5).  On a solid volume basis this would be 

162 pcf (RD = 2.62).. 

 

The approximate oven dry density for lightweight aggregate particles range from 

1.2 to 1.6 with 1.5 being common.  The loose bulk density will vary based on 

particle shape and grading with mid-range values at 48 pcf (+ 6).  On a solid 

volume this would be 94 pcf (RD = 1.50). 

 

Hydrated Cement Matrix:  The oven dry density of the entrained hydrated cement 

paste (HCP), (hydrated cement, entrained air and air voids) for typical 

commercial CMU’s is approximately 50-60 pcf.  For example when we look 

closer at the HCP with a water to cementitious ratio of about 0.6: 

 

 Wet Weight Volume Dry Weight 

Water 0.6 0.6 ----- 

Cement 1.0 0.32 1.0 x 0.2* 

Totals 1.6 0.92 1.2 

 

Cement typically chemically combines with water of about 20% by weight. 

 

pcf) (72 15.1
.041

1.2
  (HCP) 

HCP ofdensity  relativedry oven  then the

4%ely approximat of poresair  entrapped and entrained ofeffect   thegConsiderin

 

 

If a typical commercial CMU has an unfilled void space of 8% of the total volume 

and a cementitious material volume of approximately 30%, then the void content 

of the HCP would be: 

 

)pcf 57( 91.0
.271

1.15
  ODRD
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27.
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.08
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Thus, unexpectedly, the lightest constituent in block concrete is the cement 

“matrix” (HCP + entrapped air + unfilled interstitial voids).  As a side note 

this is an extremely important factor when analyzing the heat flow through block 

concrete; as the “matrix” provides for an aggregate encapsulating insulated path 

resisting heat flow through the unit. 
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Mixture and compaction:  With approximate relative densities of 0.91 paste, 1.50 

LWA and 2.62 NWA and assuming absolute volumes of 42% for the “matrix” 

and 58% for aggregate (LWA + NWA), we can analyze the dramatic increasing 

weight effect of blending heavy normalweight aggregates on the density of a 

CMU. 

 

For example:  

 

Replace 42% of the LWA by absolute volume (not bulk loose volume) with heavy 

aggregates, sand or stone, using mid-range, relative densities aggregates, then the 

approximate dry density of the CMU would be: 

 

 HCP HWA LWA 

∆ = (.3 x .91) + (.7 x .42 x 2.62) + (.7 x .58 x 1.50) 

∆ = .27 + .77 + .61 = 1.65 RD 

∆ =  1.65 x 62.4 = 103 pcf 

 

without HWA the density ∆ will be: ∆ = (.3 x .91) + (.7 x 1.5) = 1.32 (82 pcf) 

 

To achieve a density less than 95 pcf, allowable blending of approximately 25% 

would result in: 

 

 ∆ = (.3 x .91) + (.7 x .25 x 2.62) + (.7 x .75 x 1.50) 

 ∆ = .27 + .46 + .79 = 1.52 

 ∆ = 1.52 (62.4) = 95 pcf 

 

Despite the admitted generality of this approach (Because of the influence of 

grading, particle shape, and the influence of free moisture on compaction) insight 

is provided in observing the contributions of the various constituents. 

 

One concrete block producer in the Northeast was advised that the cheap stone 

screenings used in the production of commercial LWCMU was not inexpensive, 

as the relative density of the blended traprock fines was 3.0 thus making it 

difficult to make a LWCMU.. 

 

12.2 Density of Block Concrete 
 

The weight of a CMU is a function of the density of the block concrete and the 

geometric dimensions of the unit.  As with cast-in-place concrete the density of 

block concrete is a direct function of the constituents of the mixture primarily 

influenced by the weights of the aggregates, but also affected by manufacturing 

considerations, the wetness of the mixture and the duration of the compaction part 

of the production cycle. 
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As covered in section 12.1 the dry particle density of ESCS lightweight fine 

aggregate varies from about 1.2 to 1.6.  The dry particle density of most 

normalweight aggregates is typically 2.62 or higher.  Porous lime rock and air 

cooled slag may have values of approximately 2.3 +.  Several by-product LWA’s, 

expanded slag for example show a deceptively low bulk density that is the result 

of a gap graded material with large void structure.  However, measured density of 

this type of product reveals a high relative density of the individual particles that 

is evidenced by a low yield of CMU’s where the excessive voids are filled with 

HCP. 

 

ASTM C 90 “Standard Specification for Load Bearing Concrete Masonry Units” 

arbitrarily  defines the density of lightweight CMU as less than 105 pcf (1680 

kg/m³), medium weight as 105 – 125 pcf (1680-2000 kg/m³) and normalweight as 

greater than 125 pcf (2000 kg/m³).  However, these density categories can be 

misleading.  Stating that densities greater than 125 pcf is “normal” is out of 

contact with reality.  In many areas of the U.S. the standard CMU density as 

manufactured, inventoried and sold has densities in the lightweight or medium 

weight category and units with densities greater than 125 pcf are considered 

“heavyweight”. 

 

12.3 Weights of Typical Concrete Masonry Units 
 

For simplicity the weight of typical CMU’s are calculated on the basis of oven dry 

densities of the block concrete.  Procedures for measuring the oven dry density 

are included in ASTM C 140 “Standard Test Method for Sampling and Testing 

Concrete Masonry Units and Related Units”.  Typical properties that are a 

function of CMU are included within ASTM C 90 “Standard Specification for 

Loadbearing Concrete Masonry Units”.  The oven dry weights of typical CMU’s 

are shown in Table 1. 

 

In practice there will be the additional weight of the moisture content present that 

is dependent on ambient conditions.  If the units are not rained on while cubed in 

the plant, in delivery or on the jobsite, then the moisture content may be estimated 

by ACI 122 “Guide to Thermal Properties of Concrete and Masonry Systems”. 

 

Additionally, wall weights are used to calculate other properties including: 

 

 Gravity dead loads supported by the structural framing system. 

 Indirectly in determining the fire resistance (while all other fire resistance 

tables e.g. fire resistance of floor slabs, the existing Table 3.1 of ACI 216 

erroneously suggests that the fire rating is established only on the basis of 

aggregate type). 

 Sound transmission loss 

 Seismic base shear force (Heavier walls increase seismic forces). 

 Thermal Properties (Static resistance and  Dynamic resistance) 
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Table 12.1. Oven Dry Weight of Typical Hollow Concrete Masonry Units, 

(pounds) 
Nominal 

Thickness 

Specific 

Thickness 

% 

Solid 

Gross 

Volume 

CF 

Absolute 

Volume 

CF 

Oven Dry Density of Block Concrete 

(pcf) 

  85 95 105 115 125 135 

4 3.63 74 .250 .185 16 18 19 21 23 25 

6 6.63 61 .388 .237 20 23 25 27 30 32 

8 7.63 52 .526 .273 22 25 28 30 33 36 

10 9.63 50 .664 .332 28 32 36 38 42 45 

12 11.63 48 .802 .385 33 37 40 44 48 52 

 

 

12.4 The Effect Weight Has On Transportation/Shipping 
 

The use of lightweight concrete building components manufactured will allow 

more building products to be carried on the same truck when compared to heavy 

building products.  This will decrease the truckloads required to deliver the same 

volume of product.  Less trucks on the road reduce the pollutants emitted from 

transportation as well as reducing traffic congestion.  Switching from heavy 

normalweight concrete masonry units to lightweight concrete masonry units saves 

truck miles as illustrated below. 

 

 

 Normalweight Lightweight Difference 

ITEM 135 PCF 93 PCF LW vs NW 

Quantity of 8 x 8 x 16 on Job 100,000 100,000 0 

Weight of CMU (lbs) 38 26 12 pounds less 

Truck capacity (lbs) 32,000 32,000 0 

Units per load 842 1,230 388 more block per load 

Wall area per load (sq ft) 748 1,093 345 more sq ft of wall per load 

Number of truckloads required 119 82 37 less truckloads 

Distance to job (miles) 100 100 0 

Total miles traveled 5,950 4,100 1,850 less truck miles traveled 

Cost @ $.02 per mile $ 11,900 $ 8,200 $3,700 savings in trucking cost 

Delivery cost per block $0.12 $0.08 $0.04 savings per block 
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12.5 Weights of Concrete Masonry Walls 
 

Considering the large variations in CMU mold dimensions, the density and 

amount of mortar and calculating with the usual precision in estimating structural 

loads to two significant numbers, the wall weights may be approximated by 

 

CMU Equivalent Thickness x Density of CMU 

 12 

 

e.g. for a typical 8" hollow CMU’s 

 

psf 45   135 
12

3.97

psf 31  95 
12

97.3

x

x

 

 

This approximate approach reasonably reflects the influence of face shell or web 

covering and the range of mortar densities which are typically assumed at 125 pcf.  

The weight of typical CMU walls as shown in Table 12.2 

 

Table 12.2.  Weight of Typical Concrete Masonry Walls (pounds) 
Nominal 

Thickness 

Actual 

Thickness 

Typical 

% 

Solid 

Typical 

Equiv 

Thickness 

Net 

Vol/SF 

Of Wall 

Oven-Dry Density of Block Concrete 

(pcf) 

85 95 105 115 125 135 

4 3.63 74 2.69 .224 19 21 24 36 28 30 

6 5.63 61 3.43 .286 24 27 30 33 36 39 

8 7.63 52 3.97 .331 28 31 35 38 41 45 

10 9.63 50 4.85 .402 34 38 42 46 50 54 

12 11.63 48 5.58 .465 39 44 49 53 58 63 

 

12.6 Weights of Grouted Concrete Masonry Walls 
 

The water content, entrapped and entrained air content and the relative density of 

aggregates vary considerably for commercial grouts.  Additionally, since the filling 

of all cores and voids may be incomplete, for calculations of grouted walls it would 

be reasonable to assume a grout density of 130 pcf. 

 

Thus for a fully grouted 8" hollow CMU wall the additional wall weight will be: 

 

psf 40  130 
12

97.363.7
x  
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and thus the wall weight of an 8" hollow, fully grouted: 

 

@ 95 CMU density = 31 + 40 = 71 psf 

@ 135 CMU density = 45 + 40 = 85 psf 

 

In a similar fashion if 8" walls were grouted at 24" oc, then only one core in three 

would be grouted and the additional wall weight would be 40 psf (Full grout) ÷ 3 

= 13 psf. 

 

Wall weight @ 95 CMU = 31 + 13 = 44 psf 

  @ 135 CMU = 45 + 13 = 58 psf 

 

 

The weights of typical grouted CMU wall are shown in Table 12.3. 

 

Table 12.3.  Weight of Grouted Concrete Masonry Walls (psf) 

 

 

 

 

 

 

 

 

 

 

12.7 Lower First Costs of CMU Walls 
 

Mason productivity is directly effected by the weight of the concrete masonry 

unit.  Increasing productivity is crucial because labor is approximately 60% of the 

total wall cost.  To maintain a strong competetive edge conctractors need to 

establish their own productivity rates based on good records of past performance.  

The production curves (Fig. 12.1) provide an excellent tool and refernce for 

estimating production. 

 

Increased productivity does NOT mean working harder...it does mean less fatigue 

permitting the mason to maintan his/her normal pace longer.  The result is more 

production with less effort.  It is not widely recognized that the use of 8" 

lightweight CMU allows for an increase in productivity while simultaneously 

significantly reducing the total weight lifted each day (780 pounds less, see Table 

12.4).  With 12" CMU’s there is such a pronounced increase in productivity when 

using lightweight CMU’s, that there maybe a small or no significant difference in 

the total weight lifted/day. 

Wall Thickness 

 

8" 12" 

Density of CMU (pcf) 95 105 135 95 105 135 

No Grout 31 35 45 44 49 63 

Full Grout 71 75 85 110 115 129 

Grout @24 44 48 58 66 71 85 

Grout @48 38 42 54 55 60 74 

Grout @72 34 38 50 50 55 69 
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Table 12.4.  Example of how to lower total weight lifted while simultaneously 

increasing productivity. 
Unit 

Type/Density 

Weight 

Of 

CMU 

Productivity 

Units/day 

Productivity 

Increase 

Compared 

To HWCMU 

Weight 

Lifted per 

Day 

Decrease 

Weight 

Lifted per 

Day 

% Decrease 

in weight  

Lifted 

8" HWCMU @ 135 37 137 ----- 5070 ---- ---- 

8" LWCMU @ 105 29 160 +17% 4640 350 +8% 

8" LWCMU @ 95 26 165 +20% 4290 780 +15% 

*Productivity numbers are as reported in, “Masonry Estimating“, Koloski R.V., 

Craftsman Book Co., The Aberdeen Group, Addison, IL (See fig. 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12.1.  Productivity of Masons as a Function of the  

Weight of a Concrete Mansonry Unit (Adapted from Kolkoski R.) 
 

Note: In some areas the union requires two people on units heavier than 37 lbs. 
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Increased efficiency from using lightweight concrete masonry units will be: 

 

 Lower labor costs (The largest cost component) 

 Provide faster completion >> Quicker occupancy 

 Shorten constuction time thus reducing overhead costs. 

 Lower contractor overhead cost 

 Extend equipment life. 

 Lower overall wall costs thereby allowing the masonry industry to be 

more competitive with other wall systems (Tilt-Up, precast, etc.) 

 Allow one masonr to lay a 12" unit. 

 Better Ergonimics with lighter units 

 Less fatigue and fewer injuries 

 Lower workman’s compensation 

 

 

The following effect of reduced weight have been extracted from ESCSI 

information sheet #3650.3. 

 

 

Block Weight Increased Productivity 

Heavyweight block to lightweight block 8x8x16 12x8x16 

 17% 24% 

  
(3)These productivity increases are adjusted down 20% to account for fixed labot costs (scaffolding, etc.) 

  

Lightweight Masonry vs. Heavyweight Masonry Examples: Total Wall Costs 

8x8x16 Change from heavyweight to lightweight  

Labor cost 17% savings x 55% = 9.4% less 

Block cost 30% increase x 20% = 6.0% more 

Block delivery 20% savings x 3% = 0.6% less 

Fixed overhead 17% savings x 8% 1.4% less 

            Cost reduction = 5.4% savings 

  

12x8x16 Change from heavyweight to lightweight  

Labor cost 24% savings x 55% = 13.2% less 

Block cost 21% increase x 20% = 4.2% more 

Block delivery 20% savings x 3% = 0.6% less 

Fixed overhead 24% savings x 8% = 1.9% less 

              Cost reduction = 11.5% savings 
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These savings correlate reasonably well with information contained in the 2005 

Wall Cost Data, page A4-05 in the “Masonry Cost Guide“ produced by the 

Masonry Advisory Council Brochure for the Chicago area, July 2005, Charles 

Ostrander, Executive Director, Oak Ridge, Illinois, where the installed wall costs 

were reported for 8" NW at $8.89 psf, 8" LW $8.69 psf, and  12" NW $12.78 psf, 

12" LW $9.59 psf. 

 

 

Wall Costs: Typical Masonry Wall Costs (8x8x16) HW
(1) 

LW
(2) 

Labor 55% 45.6% 

Block 20% 26.0% 

Block delivery 3% 2.4% 

Misc. Materials (reinforcing, mortar, etc.) 5% 5.0% 

Equipment 5% 5.0% 

Overhead          Fixed 8% 6.6% 

                         Variable 4% 4.0% 

Savings 0____ 5.4% 

Total 100% 100% 

(1) these percentages are averages based on converstions with mason contractors 

across the country. 

(2) The lightweight percentages incorporate the savings illustrated in Fig. 12.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12.2.  Total Wall Cost Trend (ESCSI #3650.3) 

 

 

As noted in Fig. 12.2 overall wall costs decrease when using lighter concrete 

masonry units.  This is a direct result of the reduction in thelargest cost 

component: Labor.  In the example shown, obtained in conversations with mason 

contractors across the country, one may notice an almost 10% reduction in labor 
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costs (as a percentage of overall cost) more than offsetting the 6% increase in 

CMU cost, resulting in a 5.4% reduction in the cost of the wall. 

 

INCREASED PRODUCTIVITY 

 Does NOT mean working FASTER 

 Does mean less fatigue permitting the mason to maintain his/her 

NORMAL pace longer. 

 Results: More production with less effort 

 Approximately 2 TONS less of CMU’s lifted per week. 

 

Productivity increases are typically shown for 8" and 12" standard strechers, but 

the increases in efficiency apply to all units.  Note in Table 12.5 that for all sizes 

4, 6, 8, 10, 12 and all architectural applications, from standard running bond to 

stacked bond...the lightweight CMU significantly increased efficiency. 

 

 

Table 12.5.  Special work production as influenced by weight of units. 
Work Condition Production 

Factor 

4" 

25# 

6" 

33# 

8" 

37# 

10" 

46# 

12" 

52# 

Basic running bond, exp. 

Half high, running bond, exp. 

Foundation, running bond, exp. 

Backup, running bond, exp. 

Cav. B/U, running bond, exp. 

Parts., running bond, exp. (S2S) 

Stack bond 

Not exposed 

1.00 

1.00 

1.12 

1.06 

1.00 

.88 

.92 

1.05 

166 

192 

186 

176 

166 

146 

153 

174 

148 

183 

166 

157 

148 

130 

136 

155 

137 

179 

153 

145 

137 

121 

126 

144 

107 

170 

120 

113 

107 

94 

98 

112 

92 

163 

103 

98 

92 

81 

85 

97 

 

Lightweight CMU 

 

Work Conditon Production 

Factor 

4" 

18# 

6" 

24# 

8" 

27# 

10" 

33# 

12" 

37# 

Basic running bond, exp. 

Half high, running bond, exp. 

Foundation, running bond, exp. 

Backup, running bond, exp. 

Cav. B/U, running bond, exp. 

Parts., running bond, exp. (S2S) 

Stack bond 

Not exposed 

1.00 

1.00 

1.12 

1.08 

1.00 

.88 

.92 

1.05 

180 

199 

202 

191 

180 

158 

166 

189 

168 

193 

188 

178 

168 

148 

155 

176 

161 

190 

180 

171 

161 

142 

148 

169 

148 

183 

166 

157 

148 

130 

138 

155 

137 

179 

153 

145 

137 

121 

126 

144 

*From R.V. Kolkoski, “Masonry Estimating“ Craftsman Book Co., The Aberdeen Group, 

Addison, IL. 
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12.8 Life Cycle Energy Cost Analysis of Buildings 
 

The built-in thermal resistance and low thermal bridging provided by lightweight 

concrete masonry units will save energy requirements in both hot and cold 

climates.  With energy costs continuously increasing owners must demand and 

designers specifiy the lowest practical block concrete density available.  Reduced 

energy consumption is no longer desirable, it is essential for: 

 

 Low operating costs of buildings. 

 National economic health. 

 National security – diminshed energy dependence on undependable 

foreign sources. 

 

The following is the report of a life cycle energy cost saving analysis developd by 

Buildex, Inc. Ottawa, Kansas and published in the ESCSI Information Sheet 3530 

(March 2000).  The analysis compares the steady state energy requirements of 

single wythe walls constructed with CMU’s having densitites of 135, 105 and 90 

pcf.  

 

The life cycle energy cost analysis shown in Table 12.6 is reproduced from 

ESCSI Information Sheet 3530 (March 2000). 
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Table 12.6.  Life Cycle Energy Cost Analysis 
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As mentioned earlier results shown in Table 12.6 for annual energy cost savings 

are based upon steady state analysis.  This is conservative as benefits of reduction 

in overall energy requirements due to thermal inertia also are increased with the 

use of CMU with a lower diffusivity. 

 

A similar life cycle cost analysis shown in Table 12.7 developed by the Big River 

Company shows a remarkable return on investiment in a relatively short period of 

years.  See Table 12.7 and Fig. 12.3. 

 

Table 12.7.  Annual Energy Cost Savings-Calculated Using 1999 Energy 

Costs 

City $/Block/Year 

Asheville, NC $0.12 

Raleigh, NC $0.11 

Columbia, SC $0.09 

Charleston, SC $0.08 
Comparing 90 lb/ft³ SmartWall Systems to 135 lb/ft³ Heavy Weight Wall 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12.3.  Life Cycle Energy Cost Savings 
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12.8 Ergonomics 
 

Ergonomics is the applied science concerned with making work stations and tasks 

more compatiable with human anatomy.  After many years of application to 

manufacturing plants, ergonimic principles are now being applied to the 

constuction industry. 

 

Lightweight CMU’s are up to 40% lighter than the heavy concrete masonry units 

that use sand, gravel and stone.  Less weight minimizes the physical demand on 

masons and equipment, resulting in fewer injuries and workers’ compensation 

claims.  Repeatedly lifting less weight will extend a mason’s career, and allows 

women and men to work efficiently.  Equipment and scaffolding last longer and 

are safer to use because of the reduction in overall weight is being handled.  The 

sustainability of the mason workforce is directly influenced by the weight of unit 

lifted! 

 

As mentioned earlier, during the time of manufacture cubing, inventorying, 

loading and unloading at the jobsite, CM unites are handled by mechanized 

equipment, it is ONLY when the units are lifted and placed by a human being, the 

mason craftsman, that the masonry wall is constructed. 

 

Mason craftsman will be able to construct 20% more beautiful, energy 

conserving, durable, fire resistant walls while still lifting 15% less weight (about 

94 tons less/year).  Using lightweight CMU will enhance the careers of SKILLED 

MASON CRAFTSMEN. 

 

12.10 Improved Quality, Value Added 
 

Mason contractors have noticed the higher level of workmanship available when 

using lighter weight units that are easier to place.  Improved quality is directly 

obvious; “fewer punch list items relating to chipped block when lightweight 

material is used.  This certainly will not hurt in efforts to recruit new masons into 

the workforce“, (Lachonic). 

 

Some of the advantages that are attributed to lightweight CMU’s include: 

 

 Fewer chips from handling 

 Easier to lay, laid with better workmanship 

 Fewer punch list items from chips 

 Happier employees 

 Less wear and tear on equipment from weight 

 Lighter loads for trucking 

 15 more unit per cube with less weight 

 Less fork lift time 

 Easier to saw 

 Improved schedule durations 
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The report continued, “For the last 10 to 15 years, production has slowly and 

steadily decreased.  There is little doubt that the weight of units in one of the 

factors that can be directly correlated to this decrease.  Not only does weight 

affect daily production but, over an extended period of time, accumulated weight 

wears workers down.  This can increase potential for workplace injury as body 

parts literally wear out.  Effect of weight and price of CMU in relation to profit 

needs close analysis.  The least expensive unit may not always be the best value”. 

 

12.11 Summary 
 

In summary lower wall cost along with better wall performance result from the 

following: 

 

 Lighter weight walls using lightweight concrete masonry units made with 

Expanded Shale, Clay and Slate Aggregate. 

 Increase mason productivity resulting from lighter units. 

 Better workmanship as result of less mason fatigue when handling lighter 

units. 

 Long-term energy cost savings resulting from better insulation with lighter 

units. 

 Environmentally friendly – shipping with less truck loads, heating and 

cooling saving through out the life of the building 

 Better fire rating. 

 

For a listing of the benefits obtained when CMU weights go down, include 

increased productivity and improved fire resistance properties of the wall, see the  

advantages shown in Table 12.8. 
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Table 12.8.  Fire Ratings and Productivity for Typical Concrete Masonry 

Units. 
BASIC DMENSIONAL 

CRITERIA MEETING RQMTS 

OF ASTM C 90 

HEAVYWEIGHT CMU’S LIGHTWEIGHT CMU’S 

Nominal 

Width 

(inches) 

Typical 

Percent  

Solid (1) 

Minimum 

Face 

Shell 

Thickness 

(1) 

Typical  

Dry 

Weight 

of Unit 

@ 135 

pcf (2) 

Fire 

Rating 

Hours 

(3) 

Production 

Running 

Bond 

Exposed 

(4) 

Typical 

Dry 

Weight 

of Unit 

@ 93.6 

pcf (5) 

Fire 

Rating 

Hours 

(6) 

Production 

Running 

Bond 

Exposed 

(4) 

Productivity 

Increases 

(%) 

4 

 

6 

 

8 

 

10 

 

12 

 

 

 

6 

 

8 

 

8 

74 

 

61 

 

52 

 

50 

 

48 

 

 

 

69 

 

58 

 

75.0 min 

 

1.00 

 

1.13 

 

1.25 

 

1.50 

 

1.50 

 

 

 

1.30 

 

1.75 

 

2.25 

25 

 

32 

 

37 

 

45 

 

52 

 

 

 

36 

 

41 

 

53 

See 

Note 3 

„ 

 

„ 

 

„ 

 

„ 

 

 

 

„ 

 

„ 

 

See 

Note 3 

166 

 

146 

 

137 

 

110 

 

92 

 

 

 

140 

 

124 

 

91 

18 

 

23 

 

26 

 

33 

 

35 

 

 

 

26 

 

29 

 

38 

1 

 

1.5 

 

2 

 

3 

 

4 

 

 

 

2 

 

3 

 

4 

180 

 

170 

 

163 

 

148 

 

140 

 

 

 

163 

 

157 

 

134 

8 

 

16 

 

19 

 

35 

 

52 

 

 

 

16 

 

35 

 

47 

(1) From typical molds used in the manufacture of concrete masonry units. 

(2) Calculations based upon dry density of 135 pcf.  Adjust for differing density due to 

aggregate types, mix composition and compaction. 

(3) Fire ratings for heavyweight units are a function of the mineralology of the aggregates 

used (e.g., siliceous, calcareou...). 

(4) Productivity based upon running bond, exposed CMU’s according to Figure 8.3 of 

MASONRY ESTIMATING, Kolkoski, R.V., 1968, The Aberdeen Group, 426 S. 

Westgate Street, Addison, IL  60101. 

(5) Units weighed at the project site may contain additional concrete beyoned that shown in 

mold table minimums because of core geometry, curvature for mortar beds, moisture and 

widened hand holds.  Weight of units are computed on the basis of a density of 93.6 pcf 

(1500 Kg/m³). 

(6) Fire ratings shown are based upon full scale tests conducted on conrete masonry units 

composed of ESCSI lightweight aggregate run strictly in accordance with ASTM E 119.  

References include: 

A. Solite sponsored Omega Point Test No. 1009-90969 dated 29 April 1992. 

B. ESCSI sponsored tests at Underwriters Laboratories, Chicago, IL (UL File 

R3746-7-8). 

C. ESCSI sponsored tests at National Research Council, Ottawa, Canada, 1963, 

Tests #10, #11, #12. 

D. National Bureau of Standards, Washington, DC, NBS #117, NBS #120. 
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