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OUR SERVICES FOR YOU

Plan and spec review
Detailing 
Job site troubleshooting 
Continuing education
Hands-on material workshops
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LEARNING OBJECTIVES

• Become familiar with the TMS 402 / TMS 602 requirements for masonry 
construction including cold and hot weather conditions.

• Gain an understanding of both the construction and protection 
requirements for specific temperature ranges, and the associated 
terminology related to various temperature measurements.

• Gain an understanding of the various requirements for mixing and   
installing grout and mortar in various weather conditions.

• Become familiar with typical methods of dealing with material storage 
issues, in all weather conditions.



EFFECT ON MATERIALS – COLD WEATHER

Cold weather procedures are needed because hydration (of cement) 
and proper strength development of mortar only occur above freezing 
temperatures
Possible spalling from water freezing internally
Freezing of mortar reduces bond and compressive                             
strength – reduces life



CEMENT HYDRATION

“The most critical factor is ensuring that mortar and grout maintain 
adequate heat for cement hydration. Without sufficient heat, 
hydration slows and may stop completely, arresting the development 
of the masonry’s compressive  and bond strengths.”



EFFECT ON MATERIALS – HOT WEATHER

Hot weather procedures are needed because mortar dries out too 
quickly not allowing proper hydration (of cement) and proper strength 
development of mortar
Result is retarded strength development and weak masonry
Mortar bond may not occur – reduces life



NORMAL TEMPERATURES FOR CONSTRUCTION

Normal temperature range not requiring special precautions:
▪ Between 40 ºF  and 90 ºF
▪ Wind has an effect as well



IBC & TMS CODES – HOW DO THEY RELATE?

IBC & IRC:  Model code, legally adopted with or 
without local amendments
TMS 402/602: Reference document for masonry
ASTM: Standards referenced in both IBC and TMS



TMS CODE AND SPECIFICATION

TMS 402 Code contains primarily 
structural design provisions, but also a 
few Construction Requirements –
Designer oriented
Construction provisions are primarily 
found in the TMS 602 Specification –
Contractor & Inspector oriented
Companion Commentary to each – Non-
mandatory



2104.1 Masonry construction.  Masonry construction shall 
comply with the requirements of… TMS 602/ACI530.1/ASCE 6.

INTERNATIONAL BUILDING CODE

Since 2009, the IBC does NOT have 
hot/cold weather provisions for 
masonry construction.  The TMS 602 
provisions are referenced.



INTERNATIONAL RESIDENTIAL CODE

No cold/hot weather provisions specifically mandated for masonry 
construction, but reference is  made to TMS 402.
Check for local amendments to residential codes as some include cold 
and/or hot weather masonry requirements.
Can be included in project specifications.



FULL HEAD JOINTS

Apprentices are taught to fill joints

100 % full 85 % full



ALL-WEATHER CONSTRUCTION PRACTICES

Tooling Mortar Joints
Good Practice:
▪ Joints should be tooled when the mortar is 

thumbprint hard
▪ Concave, V and grapevine joints are best

Benefits:
▪ Mortar near surface is compressed,                                                                        

providing a watertight joint



KEEPING WEEPS OPEN



ALL-WEATHER CONSTRUCTION PRACTICES

Covering unfinished brickwork:
▪ Cover tops of walls at end of day
▪ Extend cover 2 ft. down wall

Benefits
▪ Eliminates additional moisture in wall which                                                    

contributes to efflorescence later



ALL-WEATHER CONSTRUCTION PRACTICES

(Not) Covering Walls and Efflorescence
▪ Efflorescence due to water in wall during 

construction
▪ May need a season (or two) to dry out
▪ Only temporary, usually
▪ May be removed by normal weathering
▪ Dry brush small isolated areas



ALL-WEATHER CONSTRUCTION PRACTICES

Mortar mixing and use
▪ Allow mortar to be retempered by mason
▪ Use mortar within 2 1/2 hours

Benefits
▪ Proper bonding to the brick and proper curing of cement (i.e. less water 

penetration)



Cold Weather Masonry -
General 



EFFECT OF HOT AND COLD WEATHER

What effect does weather have on masonry?
Mortar and grout
▪ Affects set time
▪ Affects early age strength
▪ Changes water demand
Masonry Units
▪ Affects absorption
▪ Affects shrinkage
▪ Affects unit placement



40°F to 32°F

Below 32°F 

to 25°F

Greater than:

100°F (or 90°F 

w/wind) to 
115°F (or 

105°F w/wind)

Normal 

Construction 

Procedures 

between

40°F – 100°F

(or 90°F 

w/wind)

Greater than: 
115°F or 105°F 

w/wind

Below 20°F

COLD - WEATHER PROVISIONS - HOT

Below 25°F 

to 20°F



COLD AND HOT WEATHER PROVISIONS

During very cold (below 40°) or very hot (above 90°) weather, three 
categories of requirements may apply:
▪ Preparation
▪ Construction requirements (while wall is being built)
▪ Ambient conditions

▪ Protection requirements (after wall is built)
▪ For ungrouted masonry, protection requirements are based on “anticipated 

mean daily temperature”
▪ For grouted masonry, protection requirements based on “anticipated 

minimum daily temperature”



Mean Daily Temperature

Average of the projected maximum and minimum 

daily temperature, midnight to midnight
Considered for protection, ungrouted masonry

54º + 36º / 2 = 45º

Ambient Temperature

Current outdoor temp. at 

the time considered
Considered for construction

Anticipated Daily Minimum

Lowest temp forecast for the 

upcoming 24 hrs
Considered for protection, grouted masonry

TEMPERATURE EXAMPLES



Cold Weather Masonry –
Provisions  



COLD WEATHER PROVISIONS

1.  General Provisions
Apply at all temperatures

2.  Construction Provisions
Options available for how to meet targets based on job site conditions

3.  Protection Provisions
Care for the masonry during and after construction



40°F to 32°F

Below 32°F 

to 25°F

Below 25°F 

to 20°F

Greater than:

100°F (or 90°F 

w/wind) to 
115°F (or 

105°F w/wind)

Greater than: 
115°F or 105°F 

w/wind

Below 20°F

COLD WEATHER CONSTRUCTION PROVISIONS – SUMMARY 

Heating of mortar materials is 

required, but not for grout.

Heat grout aggregates & water 

to produce grout between 70F 

& 120F; Grout must be above 

70F when placed

Plus: Heat masonry to 40F 

before placing grout

Plus: Provide enclosure & 

heat to maintain air above 32F



Cold Weather Masonry -
Protection 



PROTECTION PROVISIONS

Masonry protection - Cover top of unfinished masonry work to 
protect it from moisture intrusion. (TMS Specification Section 1.8 B.) 

Note: This provision applies regardless  of temperature.



PROTECTION PROVISIONS

Temperatures for Protection Requirements

“anticipated minimum daily” temperatures for grouted masonry. 
“anticipated mean daily” temperatures for ungrouted masonry.



Greater than:

100°F (or 90°F 

w/wind) to 
115°F (or 

105°F w/wind)

Normal 

Construction 

Procedures 

between

40°F – 100°F

(or 90°F 

w/wind)

Greater than: 
115°F or 105°F 

w/wind

PROTECTION PROVISIONS

40°F to 25°F

Below 25°F 

to 20°F

Below 20°F



Type III portland achieves high strength while curing more quickly.   
This helps us in two ways:
▪ It reduces the need for longer periods of protection because it has achieved 

the necessary strength more quickly, and
▪ It generates more “heat of hydration” during curing which helps to protect 

the mortar or grout for the first 24 hours.
Adds to the cost of the grout mix, but potential savings                       
in the cost of not  having to provide temporary heat. 

WHY DOES TYPE III HELP? 



40°F to 25°F

Below 25°F 

to 20°F

Greater than:

100°F (or 90°F 

w/wind) to 
115°F (or 

105°F w/wind)

Greater than: 
115°F or 105°F 

w/wind
Below 20°F

COLD WEATHER PROTECTION PROVISIONS – SUMMARY 

Cover with weather resistive 

membrane for 24 hrs

Cover with weather resistive 

membrane for 24 hrs, 48 for 

grouted masonry unless Type 

III cement was used

Provide enclosure & heat to 

maintain air above 32F for 48 hrs

for grouted masonry, unless 

Type III cement was used



Cold Weather Masonry -
Specifications & 

Submittals



1.07 SITE CONDITIONS
A. Environmental Requirements

1. Hot and Cold Weather Requirements.
When ambient temperature rises above 
90 degrees F or falls below 40 degrees F, 
perform masonry construction in 
conformance with TMS Specification 
Articles 18. D and 1.8 C.

The TMS Specification includes requirements for preparation 
prior to construction, requirements during construction, and 
requirements for protection of constructed masonry. 
Precautions during environmental extremes, as specified in 
MSJC, are required for proper performance of masonry.

SPECIFYING COLD WEATHER CONSTRUCTION REQUIREMENTS 



TMS 602 SPECIFICATION

1.5 Submittals 
1.5 B. Submit the following:

3. Construction procedures
a. Cold weather construction procedures
b. Hot weather construction procedures



COLD WEATHER PLAN SUBMITTAL

https://www.imiweb.org/cold-weather-masonry-construction/



Cold Weather Masonry -
Materials & 

Good Construction Practices



MASONRY UNITS

Good jobsite practice:
Covered and stored off the ground



MASONRY UNITS

Initial Rate of Absorption
Using a high IRA brick reduces the risk of freezing 
by more rapidly absorbing water from the mortar 
or grout, often called “winter brick”
If a low IRA brick is used, water content of the 
mortar should be the minimum necessary for 
workability or consider changing mortar type, if 
allowed



MORTAR

Mortar must be at least 40°F at time of mixing



MORTAR ENCLOSURE

Silos partially enclosed, heat provided in mixing area



MORTAR

Avoid scorching the sand or overheating the 
water, which can lead to discolored mortar 
and flash setting.
Avoid wide variations in mortar temps, 
causing variations in tooling times and 
possible variations in mortar color.



GROUT

Heat of Hydration occurs when water is mixed with portland cement  
▪ Heat of Hydration is about 70 degrees
The heat is generated as a result of the chemical reaction between 
the portland cement and the water
Using the heat generated by hydration plus aggregate and water at or 
near 40°F, grout can achieve temperatures between 70°F & 120°F 



GROUT

Material options for cold weather construction:
▪ Type III portland cement
▪ Self-consolidating grout
▪ Fly Ash as an additive

Be careful not to tread on means and methods of contractor



GROUT

Self-consolidating Grout may provide the desired fluidity with less 
water.



ADMIXTURES IN MORTAR & GROUT 

Set accelerators are admixtures used to speed the setting time of 
mortar and grout.
▪ If approved, non-chloride, non-corrosive accelerators are preferred.
‘Antifreeze’ – does not depress the freezing point sufficiently, and it 
often reduces compressive and bond strength of mortar.
Using calcium chloride is not recommended as it causes corrosion to 
metal accessories



Cold Weather Masonry -
Good Jobsite Practices



Insulating blankets 
cover top of walls

KEEP WALLS COVERED TO PROTECT MASONRY



ENCLOSURES



Electric Radiant Systems 

Remote forced air – gas or oil fired

Electric wall heaters

HEATING OPTIONS FOR ENCLOSURES



What’s good for 
the masonry is 
also good for the 
mason.

Productivity and 
safety are improved 
with enclosures 

ENCLOSURES



ONSITE MASONRY/ TRADE CREWS: GUIDELINES

• Regardless of mortar or Building Code regulations, there are other 
considerations to cold weather/winter working.

• Significant differences between mandates of Union vs. Non-Union 
subcontractors / crews.

• Union (Local 3 MA/RI/NH/ME):  Any/all work done outdoors 
between Nov. 15 – March 15 must be done in a heated tent/space.

• Non-Union:  There are no set rules on “how cold it can be” to still 
work outdoors.  This can lead to several issues.

• Note for following sheet: 20ºF = 30ºF with a 15 MPH wind
(ACGIH = American Conference of Governmental Industrial Hygienists)



SOME GENERAL GUIDELINES - COLD WEATHER CONSTRUCTION



FROM THE CCOHS (CON’T)



HOT WEATHER MASONRY CONSTRUCTION

Hot Weather Masonry 
Construction



HOT WEATHER CONSTRUCTION REQUIREMENTS

Above 100 ºF, or 90 ºF with a wind velocity > 8 mph (ambient temp.):
▪ Maintain sand piles in a damp loose condition
▪ Keep mortar and grout at temps below 120ºF



HOT WEATHER CONSTRUCTION REQUIREMENTS

Above 100 ºF, or 90 ºF with a wind velocity > 8 mph (ambient temp.) 
con’t:
▪ Flush mixer, mortar transport container, and mortar boards with cool water 

before they come into contact with mortar ingredients or mortar
▪ Maintain mortar consistency by retempering with cool water
▪ Use mortar within 2 hr of initial mixing (not the usual 2 ½ hrs)



HOT WEATHER PROTECTION REQUIREMENTS

Above 100 ºF, or 90 ºF with a wind velocity > 8 mph (mean daily 
temp.)
▪ Fog spray newly constructed masonry until damp, at least three times a day, 

until masonry is three days old



HOT WEATHER CONSTRUCTION TECHNIQUES

Shade masonry construction
Do not spread mortar too far ahead of masonry being placed
Cool mortar boards down with cool water 
Damp-cure masonry



ALL Weather Masonry -
Summary



ALL-WEATHER CONSTRUCTION PRACTICES

Inspect / observe work
▪ May be required for some types of structures according to the building code 

(i.e. essential facilities) 
Consider commissioning of the building envelope

Benefits
▪ Avoid problems (i.e. leaks, cracks, efflorscence…)



FOR BEST RESULTS…

Code provisions 

+ Planning 

+ Skilled Execution 

= Successful all weather masonry construction



RESOURCES

Industry 
Publications



The Masonry Society (TMS)
www.masonrysociety.org 

RESOURCES



INSTALLED BY 
SKILLED 
CRAFTWORKERS



QUESTIONS ?

Brian Trimble, PE
btrimble@imiweb.org

(703) 300-0109

Ken Lambert
klambert@imiweb.org

(202) 288-5152

www.imiweb.org



COPYRIGHT MATERIALS

This presentation is protected by U.S. and 
international copyright laws.

Reproduction, distribution, display and use of the 
presentation without written permission of the 

speaker is prohibited.

© International Masonry Institute 2020


