
SECTION 04060


MASONRY MORTAR

This guide specification has been prepared by Chemical Lime Company to assist design professionals in the preparation of a specification section covering mortar for masonry. It does not include mortar for tuck pointing, chemically resistant mortar, or grout.

Refer to Chemical Lime Company literature for additional information.

This specification may be used as the basis for developing either a project specification or an office master specification.  Since it has been prepared according to the principles established in the Manual of Practice published by The Construction Specifications Institute (CSI), it may be used in conjunction with most commercially available master specifications systems with minor editing.

The following should be noted in using this guide specification:


Notes are included to assist the user in editing the section to suit project requirements. These notes are included as hidden text, and can be revealed or hidden by one of the following methods:



Microsoft Word: From the pull-down menus select TOOLS, then OPTIONS. Under the tab labeled VIEW, select or deselect the HIDDEN TEXT option.



Corel WordPerfect: From the pull-down menus select VIEW, then select or deselect the HIDDEN TEXT option.


Optional text requiring a selection by the user is enclosed within brackets, e.g.:  “Section [09000.] [_____.]”


Items requiring user input are enclosed within brackets, e.g.:  “Section [_____ - ________].”


Optional paragraphs are separated by an “OR” statement, e.g.:


**** OR ****

This guide specification is available in both hard copy and a variety of electronic formats to suit most popular word processing programs and operating platforms.  Please contact our Building Lime Technical Manager at  800-374-2907 ext 105 or margaret.thomson@chemicallime.com.
PART 1 ‑ GENERAL
1.1
SUMMARY


A.
Section Includes:



1.
Mortar for masonry.

Edit the following paragraphs to suit project requirements and to coordinate with other sections in the project manual.


B.seq level3 \h \r0 
Related Sections:



1.
Division 1: Administrative, procedural, and temporary work requirements.



2.
Section [02780 - Unit Pavers] [_____ - _______]: [Brick] [Stone] [_______] pavers.



3.
Section [04700 - Simulated Masonry] [_____ - _______]: [Simulated brick] [Cast stone] [Simulated stone] [_______] masonry.



4.
Section [04810 - Unit Masonry Assemblies] [_____ - _______]: [Brick] [Concrete unit] [Calcium silicate] [Glass block] [_______] masonry.



5.
Section [04850 - Stone Assemblies] [_____ - _______]: [Cut] [Collected] stone masonry.

1.2

seq level2 \h \r0 

seq level3 \h \r0 
REFERENCES

Include only those reference standards that are included within the text of this section. If statements are included in Division 1 addressing the edition dates of standards, delete edition dates from the following statements.


A.
ASTM International (ASTM):



1.
C144-03 - Standard Specification for Aggregate for Masonry Mortar.



2.
C150-04 - Standard Specification for Portland Cement.



3.
C207-04 - Standard Specification for Hydrated Lime for Masonry Purposes.



4.
C270-03b - Standard Specification for Mortar for Unit Masonry.



5.
C595-03  - Standard Specification for Blended Hydraulic Cements.



6.
C780-02 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry.



7.
C1157-03 – Standard Performance Specification for Blended Hydraulic Cement


B.seq level3 \h \r0 
 SEQ CHAPTER \h \r 1International Code Council (ICC) - International Building Code, 2003 Edition. 

C.
International Masonry Industry All-Weather Council (IMIAC) - Recommended Practices and Guide Specifications for Cold Weather Masonry Construction, Section 04200, Article 3. 

D.
Masonry Standards Joint Committee (MSJC), Specification for Masonry Structures (ACI 530.1-02/ASCE 6-02/TMS 602-02) Part 1.8 D - Project Conditions: Hot Weather Construction.

1.3

seq level2 \h \r0 
SUBMITTALS

Include the following if physical samples of colored mortar are required.


A.
Submittals for Review:



1.
Samples: [1/2 x 1/2] [__ x __] inch x [3] [__] inch long colored mortar samples.


B.seq level3 \h \r0 
Quality Control Submittals:



1.
[Material Compliance] [Laboratory Test] Reports: Indicating mortar compliance with [proportion] [property] specification requirements of ASTM C270



2.
Delivery Tickets: If mortar is delivered to site dry and pre-blended, furnish delivery tickets indicating quantity, mortar type, and date of manufacture.



3.
Certifications: Manufacturer's certifications that cement,  lime and aggregate meet specified requirements.

1.4

seq level2 \h \r0 

seq level3 \h \r0 
DELIVERY, STORAGE AND HANDLING


A.
Deliver cement and lime in manufacturer's original, unopened packages or containers.


B.
Protect cement and lime materials from moisture absorption and damage; reject damaged containers.


C.
Store sand to meet requirements of applicable project conditions and prevent inclusion of foreign matter.

1.5

seq level2 \h \r0 
PROJECT CONDITIONS


A.
Cold Weather Requirements: Follow IMIAC guidelines.


B.
Hot Weather Requirements: Follow MSJC requirements.

PART 2

seq level1 \h \r0 

seq level2 \h \r0  ‑ PRODUCTS
2.1
MANUFACTURERS

Edit the following paragraph to include acceptable cement manufacturers if desired.


A.seq level3 \h \r0 
Lime:  Acceptable Manufacturer –Specification Type S Hydrated Lime (ASTM C 207).



1.
Chemstar Type S Hydrated Lime; Chemical Lime Company (http://www.chemicallime.com/).


2.
[_______].



3.
[_______].

B.
Cement:  Acceptable Manufacturers – Specification Portland Cement (ASTM C150):



1.
[_______].



2.
[_______].



3.
[_______].

C.
Cement:  Acceptable Manufacturers – Specification Blended Hydraulic Cements (ASTM C595):



4.
[_______].



5.
[_______].



6.
[_______].

D. Cement:  Acceptable Manufacturers – Specification Blended Hydraulic Cements (ASTM C1157):



7.
[_______].



8.
[_______].



9.
[_______].

E. Aggregate:  Acceptable Manufacturers – Specification for Aggregate for Masonry Mortar (ASTM C144):



7.
[_______].



8.
[_______].



9.
[_______].

F. Pigments:  Acceptable Manufacturers – Specification for Pigments for Intergrally Colored Concrete. ASTM C979):



7.
[_______].



8.
[_______].



9.
[_______].

Include the following paragraph if substitutions are allowed; coordinate with Division 1 requirements.


F.
Substitutions: Under provisions of [Section [_____].] [Division 1.]


**** OR ****

Include the following paragraph if substitutions are not allowed.


G.
Substitutions: Not permitted.

2.2

seq level2 \h \r0 
MATERIALS

Edit the following paragraph to indicate the type of Portland Cement required. ASTM C150 contains several allowed C270 Portland Cement mortar types as follows; Type I is most commonly used for masonry mortar.


Type I
Normal uses


Type IA
Air-entraining


Type II
Moderate sulphate resistance or moderate heat of hydration


Type IIA
Same as Type II plus air-entrained


Type III
High early strength


Type IIIA
Same as Type III plus air-entrained



NOTE: C270 does not allow the use of Type IV or Type V Portland Cement.  C270 proportion specification mortars do not allow the use of two air-entraining materials combined in the mortar.


A.
Portland Cement:



1.
ASTM C150, Type [__.]



2.
For exposed surfaces, provide cement from one source throughout project.

Edit the following paragraph to indicate the type of Blended Hydraulic Cement required. ASTM C270 contains several allowed C595 Blended Hydraulic Cement mortar types as follows; 


Type IS

Portland blast-furnace slag cement


Type IS-A

Air-entraining Portland blast-furnace slag cement


Type IP

Portland-pozzolan cement


Type IP-A

Air-entraining Portland-pozzolan cement 


Type I(PM)

Pozzolan-modified Portland cement


Type I(PM)-A
Air-entraining Pozzolan-modified Portland cement

B. Blended Hydraulic Cements

1. ASTM C595, Type [__.]

2. For exposed surfaces, provide cement from one source throughout project.

Edit the following paragraph to indicate the type of Performance Specification Blended Hydraulic Cement required. ASTM C270 contains several allowed C1157 Performance Specification Blended Hydraulic Cement mortar types as follows; 


Type GU

Blended hydraulic cement for general construction


Type HE

High early strength


Type MS

Moderate sulfate resistance


Type HS

High sulfate resistance 


Type MH

Moderate Heat of Hydration


Type LH

Low Heat of Hydration

C. Performance Specification Blended Hydraulic Cements

1. ASTM C1157, Type [__.]

For exposed surfaces, provide cement from one source throughout project.
D.
Lime: ASTM C207, Type S or SA.

Note: Do not combine Type SA lime with any air-entrained cement in the same ASTM C270 proportion specification mortar.
E.
Aggregate: 



1.
ASTM C144, aggregate for masonry mortar.



2.
For exposed surfaces, provide aggregate from one source throughout project.

Note: Aggregate failing the gradation limits specified in ASTM C144 may be used provided the mortar can be prepared to comply with the aggregate ratio, water retention, compressive strength and maximum air content property specification requirements of ASTM C270.  Compliance with the property specification requirements of ASTM C270 shall be established by tests of laboratory prepared mortar.

Include one of the following two paragraphs if colored mortar is desired. Edit to suit project requirements.

D.seq level3 \h \r0 
Pigment: Pure mineral oxide type manufactured by [_______] [or approved substitute]; [_______] color [to be selected from manufacturer's full color range].


**** OR ****

E.
Colorant: Carbon black.

F.
Water: Clean and free from oils, acids, alkalies, organic matter, and other substances in amounts deleterious to mortar or metals in masonry.

2.3

seq level2 \h \r0 
MIXES

 SEQ CHAPTER \h \r 1ASTM C270 includes two methods of specifying mortar. The ICC International Building Code references ASTM C270 and duplicates the following tables.


Proportion Method: Mortar Type is determined by the volume proportions of cement, lime, and aggregate specified. The following table includes cement-lime mortar only; ASTM C270 also includes mortar cement and masonry cement mortars.

Table 1.  Proportion Method for Portland Cement-Lime Mortars.

	
	Volume Proportion
	Aggregate Ratio (measured in damp, loose condition)

	Mortar

Type
	Portland Cement
	Hydrated Lime or Lime Putty
	2-1/4 to 3 times the sum of the separate volumes of cementitious materials

	
	
	
	

	M
	1
	1/4
	

	S
	1
	Over 1/4 to 1/2
	

	N
	1
	Over 1/2 to 1-1/4
	

	O
	1
	Over 1-1/4 to 2-1/2
	


The Brick Industry Association (BIA), in its Standard M1, recommends only Portland cement-hydrated lime mortar for engineered brick masonry. There is no ASTM standard that allows for full or partial replacement of constituent cementitious materials.


Property Method: Mortar Type is determined based on laboratory tests that establish compressive strength, water retention, and air content per the following. The following table includes cement-lime mortar only; ASTM C270 also includes mortar cement and masonry cement mortars.

Table 2.  Property Method for Portland Cement-Lime Mortars.

	Mortar

Type
	Average 28 Day

Compressive Strength

(minimum)
	Water

Retention

(minimum)
	Air Content

(maximum)
	Aggregate Ratio (measured in damp, loose condition)

	M
	2500 psi
	75%
	12%
	2-1/4 to 3-1/2 times the sum of the separate volumes of cementitious materials

	S
	1800 psi
	75%
	12%
	

	N
	750 psi
	75%
	14%
	

	O
	350 psi
	75%
	14%
	


Edit the following paragraphs to indicate types of mortar required. 


A.
Mortar Mix: To ASTM C270  SEQ CHAPTER \h \r 1[and ICC 2103], using the [Property] [Proportion] Method.



1.
Unit masonry pavers: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



2.
Simulated brick masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



3.
Cast stone masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



4.
Simulated stone masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



5.
Brick masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



6.
Concrete unit masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



7.
Calcium silicate masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



8.
Glass block masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.



9.
[Cut] [Collected] stone masonry: ASTM C270, Type [O,] [N,] [S,] [M,] [white] [gray] [_______] color.

2.4

seq level2 \h \r0 

seq level3 \h \r0 
MIXING


A.
Mix mortar in accordance with ASTM C270. 


B.
Jobsite Proportioning of Mortar: 



1.
Mix using horizontal mortar mixer. Hand mixing or barrel concrete mixers not permitted.



2.
Mix approximately three-quarters of required water, all of cement and lime, and one-half of aggregate for minimum of 2 minutes. 



3.
Add remainder of water and aggregate; mix for minimum of 3 minutes.


C.seq level3 \h \r0 
Dry Preblended Mortar: 



1.
Mix using continuous, self-cleaning mixer mounted at apex of silo cone.



2.
Set water flow valve to provide workable consistency.



3.
Mix following preblended mortar manufacturer’s requirements.


D.seq level3 \h \r0 
Provide uniformity of color in exposed mortar.


E.
Colorant may not exceed 9 pounds per 94 pound bag of cement for mineral oxide types and 1‑3/4 pounds per 94 pound bag for carbon black.


F.
Thoroughly mix ingredients in quantities needed for immediate use.


G.
Mix dry ingredients mechanically until uniformly distributed; add water to achieve workable consistency.


H.
Discard lumpy, caked, frozen, and hardened mixes.


I.
Mortar may be re-tempered by adding water as required. Use mortar within 2-1/2 hours after initial mixing at ambient temperatures below 80 degrees F and within 1-1/2 hours after initial mixing at ambient temperatures over 80 degrees F.


J.
Do not add accelerators, retarders, water repellents, antifreeze compounds, or other additives/admixtures without Architect/Engineer's approval.

PART 3

seq level1 \h \r0 

seq level2 \h \r0  ‑ EXECUTION
3.1
INSTALLATION


A.
Follow requirements specified in referenced Sections.


B.
Lay mortar in uniform mortar bed. Completely fill all bed and head joints.


C.
Avoid realignment of masonry already in contact with mortar.

3.2

seq level2 \h \r0 
FIELD QUALITY CONTROL

Include the following paragraph if field testing of mortar is required. Edit to suit project requirements.


A.
Testing and Inspection Services:



1.
Refer to Section [01455 - Testing and Inspection Services.] [_____ - _______.] 



2.
Make tests in accordance with ASTM C780, at rate of one test for each [_____] square feet of masonry wall area or fraction thereof.



3.
Test mortar for [aggregate ratio and water content,] [air content,] [consistency,] [and] [compressive strength].

Field-testing according to ASTM C 780 does not determine the conformance of the mortar to ASTM C 270.  Field-testing of mortar is for quality assurance only.


END OF SECTION
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