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but the masonry member strength should not be less than
that required by design. Effects of reduction in section
properties in the areas of conduit, pipe, or sleeve
embedment should be considered.

For the integrity of the structure, conduit and pipe
fittings within the masonry should be carefully positioned
and assembled. The coupling size should be considered
‘when determining sleeve size.

Aluminum should not be used in masonry unless it is.
effectively coated or covered. Aluminum reacts with ions,
and may also react electrolytically with steel, causing
cracking and/or spalling of the masonry. Aluminum
electrical conduits present a special problem since stray
clectric current accelerates the adverse reaction.

Pipes and conduits placed in masonry, whether
surrounded by mortar or grout or placed in unfilled spaces,
need to allow unrestrained movement.
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COMMENTARY

3.3.3 Reinforcement requirements and details

3.3.3.1 Reinforcing bar size limitations — The limit
of using a No. 9 (M #29) bar is motivated by the goal
of having a larger number of smaller diameter bars to
transfer stresses rather than a fewer number of larger
diameter bars. Some research investigations have

reinforced with more uniformly distributed smaller
diameter bars performs better than similarly
configured masonry elements using fewer larger
diameter bars. While not...

End of wall

when d < 8", lolerance = % 1/2" when d < 8°, bolerance = & /2"
when B <d < 24", lolerance = 1" when 8" < d < 24", lolerance = £ 1"
when d> 24", tolerance =+ when o > 24", lolerance = + 114"

Acoeplable range of placement

Specified lacation

Tolerances for placement of reinforcing bars in a CMU cell

11/5/2014



Typical 5 inch x 6 inch CMU cell

Reinforced Concrete Design, K Leet (1991)..Although bars
joined by a lap splice are usually wired together with their sides in
direct contact, forces can also be transferred effectively between
bars whose transverse spacing does not exceed one-fifth of the lap
length | or 6 in (152 mm), whichever is smaller.
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ASTM C 270 TABLE 1- PROPORTION SPECIFICATION REQUIREMENTS

PROPORTIONS BY VOLUME (cementitious materials) AGGREGATE [&
Portland Masonry Mortar cement HYDRATED MEASURED IN
cement cement LIME A DAMP,
MORTAR | TYPE | or blended OR LIME LOOSE
Cement | M | S| N|M|S|N PUTTY CONDITION
Cement- [ M 1 =l =01=1=1= %
Lime S 1 = s l=l=1=1-= Over Y% to % Not less than
N 1 - - -] -] - | Overtatot% | 2%andnot
[¢} 1 - - -] -] - | overt%or2n ﬁmore‘ran 3
imes the sum
| | Mortar M 1 s f=el==1=1% R
cement M N B B B 1 N B B of the separate
% B B B Sl B volumes of
S 2 cementitious
ﬁ - Sl ! ; - materials
3 ¢} o s el =]4 o
For Field Mortar

proportion specifications shall govern,...
i
n to determine mortar strengths
through field testin;

3.3 The compressive strength values resulting from field tested mortars do
not represent the compressive strength of mortar as tested in the
laboratory nor that of the mortar in the wall.
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A AB PROPER p ATION REOUIR
Mortar Type | Avg. Compressive Strength | Water Retention, e Aggregate Ratio
at 28 Days, min psi Min. % lax %
Cement- M 2500 (17.2) 7 12
Lime s 1800 (12.4) 12
N 750(5.2) 5 14 Not less than 2
(0] 350 (2.4) 75 14 and not more
Mortar M 2500 (17.. 75 12 than 3% times
Cement S 1800, 75 12 the sum of the
N f 75 14 separate
0 (2.4) 75 14 volumes of
Masonry M 2500 (17.2) 75 18 CRSHTELS
Cement 1800 (12.4) 75 18 materials
750 (5.2) 75 20
0 350 (2.4) 75 20
A AB PROPER P ATION REOUIR
Mortar Type |fAvg. Compressive Strengti\ Water Retention, | Air Content, | Aggregate Ratio
at 28 Days, min psi Min. % Max %
Cement- M 2500 (17.2) 75 12
Lime S 1800 (12.4) 75 12
by E0l(5e) B i Not less than 2.
0 350 (24) s u and not more
Mortar M 2500 (17.2) 75 12 than 3% times
Cement S 1800 (12.4) 75 12 the sum of the
N 750 (5.2) 75 14 separate
(0] 350 (2.4) 75 14 volumes of
Masonry M 2500 (17.2) 75 18 Ce"‘e"","‘l’”s
Cement s 1800 (12.4) 75 18 e
N 750 (5.2) 75 20
o 350 (2.4) 75 20

1.4 The test results obtained under this test method are not required to
meet the minimum compressive values in accordance with the

property specifications in Specification C270.

[

| 5.2.6 ...Mortar compressive strength test values are not representative of

the actual compressive strength of mortar in the assembly and are not
appropriate for use in predicting the compressive strength that would
be attained by the mortar in the masonry assembly.

B —

A6.1.1 ...Strength values for mortars obtained through these testing

procedures are not required, nor expected, to meet strength

requirements of laboratory Specification C270 mortars.
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SPECIAL INSPECTION. Inspection of construction 3.1 — Quality Assurance program
requiring the expertise of an approved special inspector in order to
ensure compliance with this code and the approved construction
documents.

Continuous special inspection. Special inspection by the special

inspector who is present when and where the work to be

inspected is being performed. '1?." Quality Assurance Tables 3.1.2 and 3.1.3 require inspection tasks to

Periodic special inspection. Special inspection by the special ‘be performed on a continuous or periodic basis. The Architect/Engineer

inspector who is intermittently present where the work to be should define the required timing of periodic inspections so that they are

inspected has been or is being performed. sufficient to verify a representative sample of the materials and workmanship.
The frequency of periodic inspection varies depending on the size and
complexity of the project.

...The level of required quality assurance depends on whether the
masonry was designed in accordance with Part 3, Appendix B, or Appendix C
(engineered) or in accordance with Part 4 or Appendix A (empirical or
prescriptive).
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751" for 8" CMU
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SECTION 5: MASONRY
5-1 BLOCK MASONY UNITS SHALL BE SINGLE OR DOUBLE OPEN-END

BOND BEAM UNITS CONFORMING TO ASTM C90, LATEST REVISION,
TYPEI.

5-2 MINIMUM f°, UNO: 8" CMU = 1500 psi
- 12" CMU = 2000 psi

SECTION 5: MASONRY

5-5 MINIMUM LAP OF REINFORCING STEEL SHALL BE PER C/5.03.

5-6 THE FIRST COURSE OF BLOCK FOR BLOCK LIFTS EXCEEDING 5'-0'
SHALL HAVE CLEANOUTS CONSISTING OF DOUBLE OPEN END
BOND BEAM BLOCK. SEE DETAIL N5.03.

SECTION 5: MASONRY

5-8 HORIZONTAL CONSTRUCTION JOINTS BETWEEN GROUT

POURS SHALL BE LOCATED 1" +1/2" BELOW A MORTAR JOINT

5-9 MINIMUM GROUTING: FILL ALL CELLS.

5-10 ALL BOLTS IN MASONRY SHALL BE CENTERED IN CELLS + 2
3 INCHES.
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SECTION 5: MASONRY

5-3 ', SHALL BE DETERMINED PER THE CBC (IBC), SECTION 2105.
PROVIDE SUBMITTALS, TESTING AND INSPECTIONS AS REQUIRED
BY CBC (IBC) SECTION 1704.5.2.

5-4 IN NO CASE SHALL COMPRESSIVE STRENGTH OF BLOCK UNITS BE
LESS THAN 125% OF SPECIFIED f ', . IN NO CASE SHALL GROUT FOR
THE BLOCK UNITS HAVE A COMPRESSIVE STRENGTH LESS THAN
2000 psi AND 125% OF SPECIFIED f ' AT 28 DAYS. MORTAR SHALL
BETYPE "S" OR"M".

SECTION 5: MASONRY

5-7 GROUT POURS SHALL BE TO THE FULL HEIGHT OF THE BLOCK LIFT.
MAXIMUM GROUT POUR HEIGHT SHALL COMPLY WITH TABLE
1.19.1 OF ACI 530-08. GROUT POURS EXCEEDING 5'-0" IN HEIGHT
SHALL CONSIST OF MULTIPLE GROUT LIFTS OF 5'-0" OR LESS IN
HEIGHT. CONSOLIDATE AND RECONSOLIDATE EACH GROUT LIFT BY
MEANS OF MECHANICAL VIBRATION IN COMPLIANCE WITH ACI
530. | SECTION 3.5.E. A GROUT LIFT SHALL NOT BE PERMITTED TO
SET PRIOR TO PLACEMENT AND CONSOLIDATION OF SUBSEQUENT
GROUT LIFT.
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A 90 able ength, Absorption and De ation Req
Oven-Dry Density of Water Minit Net Area C

Density Concrete, Ib/ft® (kg/m?) Ib/ft3 (kg/m?) Strength, Ib/in2 (Mpa)

Classification Average of 3 Units | Averageof 3 | Individual | Average of 3 Individual
9 Units Units Units Units
Lightweigl Less than 105 (1680) | 18(288) | 20 (320) 1900 (13.1) | 1700 (11.7)

Medium 105 to less than 125

Weight (1680-2000) 15(240) | 17(272) 1900 (13.1) | 1700 (11.7)
Normal Weight | 125 (2000) ormore | 13 (208) | 15 (240) 1900 (13.1) | 1700 (11.7)
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Oven-Dry Density of Maximum Water Minimum Net Area Compressive
Density Concrete, Ib/ft? (kg/m3) | Absorption Ib/ft3 (kg/m?) Strength, Ib/in2 (Mpa)
Classification . Average of 3 | Individual | Average of 3 Individual
heeepdia Uilis Units Units Units Units

Lightwei Less than 105 (1680) | 18(288) | 20(320) | 2000(13.8) | 1800 (12.4)

Medium 105 to less than 125
Weight (1680-2000)

Normal Weight | 125(2000)ormore | 13(208) | 15(240) | 2000(138) | 1800 (12.4)

15(40) | 17(272) | 2000 (13.8) | 1800 (124)

able 24-C SP D COMPR R OF MASONR psi) BASED
ON Sp OMPR " OF MASO
0 bCTape2d- A D COMPR i °R ASO ified C ive Strength of Masonry, f’
} Specified Compressive A
COMPRESSIVE ASSUMED COMPRESSIVE STRENGTH OF BRICK s"e,;':::nw e (:fs;'“ Wi or S Mortar psi) N Miortar { "I')
STRENGTH OF MASONRY MASONRY, £, psi itypelMionSMortay{ps iygelNMortar{(ps
UNITS, (psi 14,000 or more 5,300 4,400
, (psi) TYPEM MORTAR | TYPE S MORTAR |TYPE N MORTAR 12,000 4700 31500
i i 10,000 4,000 3,300
Spe;l;ll:;seze;tlon Yes / No Yes/No Yes/No 8,000 3,350 2,700
6,000 2,700 1,100
14,000 plus 4600/ 2300 3900/ 1950 3200/ 1600 2000 2000 |
10,000 3400/ 1700 2900/ 1450 2400 / 1200 = T —————— Mamson =
6,000 2200/ 1100 1900 / 950 1600 / 800 Specified Strength of Concrete B B i WAL
2,000 1000 /500 900/ 450 800/ 400 ety Ui () Type M or S Mortar (psi) Type N Mortar (psi)
4,800 or more 3,000 2,800
3,750 2,500 2,350
2,800 2,000 1,850
1,900 1,500 1,350
1,250 1,000 950

i 3 >
Table 2—Compressive strength of masonry based on the compressive
strength of concrete masonry units and type of mortar used in construction

Net area compressive strength of

£ Table 2—Compressive strength of masonry based on the compressive strength of §
concrete masonry units and type of mortar used in construction

Net area compressive strength of concrete masonry Net area compressive

s, B Net area compressive concrete masonry units, psi

t h of i strength of masonry, psi
Type M or S mortar Type N mortar strength of masonry, psi Type M or S mortar Type N mortar gt Y, P

= 1,900 1,350
1,900 2,150 1,500
2,800 3,050 2,000
3,750 4,050 2,500
4,800 5,250 3,000
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Table 2—Compressive strength of masonry based on the compressive
B strength of concrete masonry units and type of mortar used in construction

Net area compressive strength of
concrete masonry units, psi

Net area compressive

Type M or S mortar

strength of masonry, psi
Type N mortar gt i

11/5/2014

Table 2—Compressive strength of masonry based on the compressive
strength of concrete masonry units and type of mortar used in construction

Net area compressive strength of
concrete masonry units, psi

Net area compressive

strength of masonry, psi

4,966 1,900
2,806 2,000 2,000
3,756-2,500 3,250
4,800-3,:835 4,500

Type M or S mortar

Type N mortar

4,960 1,900
2,450 2,350
3,056-2,000 2,650

1,3501,700
4,560 1,900
2,000

1,900 1,700
1,900 2,350 1,900

2,500

Table 2—Compressive strength of masonry based on the compressive
strength of concrete masonry units and type of mortar used in construction

Net area compressive
strength of concrete
masonry, psi

Net area compressive strength of
concrete masonry units, psi

Type M or S mortar Type N mortar

1,700
1,900
2,000
2,250
2,500
2,750
3,000

1,900
1,900 2,350
2,000 2,650
2,660 3,400
3,250
3,900
4,500
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