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CONCRETE MASONRY FIREPLACES TEK 3-7A

Construction ~ (2003)

K eywor ds: chimneys, combustion chamber, construction filledwithmasonry. _
details, corbels, fireplaces, fire protection, footings Immediately above the foundation walls, support for the
combustion chamber andthehearthextensionarenecessary. The

hearth extension may be supported by corbelling the masonry

INTRODUCTION foundationwall, butisusually provided by apoured concretesab
that al so supportsthecombustion chamber. Forming theconcrete

The fireplace is an American tradition

and remains today a central feature of the

home. Concretemasonry, duetoitsinherent AT ST e e
fire resistance and beauty, is a popular and thickness of flue liner
versatile building materia for constructing Gty sla Flue }
part or all of afi rep| ace. or concrete brick Chimney
Noncombustible concrete masonry ef- : Fireclay flueliner
fectivelyisolatesthefireplacefirefromnearby Ma“"e\ Smoke Flue liner support
combustiblematerialssuch aswood, plastic oo ) dome ~— 8in. (203 mm) Srf:;'?kri %‘mb;g :
and insulation. In addition, because of con- o rin, smokedome. wickno irplace
cretemasonry'sthermal mass, heat isstored 6in. (152mm)if - opaning
in the concrete masonry itself. Thus, heat is LEEgEe— firebrick
notonly radiatedtotheroomfromthefire, but 8in. (203 mm), - Paging
also from the concrete masonry hours after mm'/
thefiredies. Linte - g:éf;gzmﬁghw
Concrete masonry fireplacesareasafe | gepiace Czwﬁg;”
and efficient source of auxiliary heat when opening 20in. M
properly designed and constructed. Al he gt N Go8mm)min. 1< ] 10in. 254 mm) min.
fireplaces contain essentially the same de- gmper N | At [ [T f:eg;:r%“ﬁefgﬁre
ments: abase, combustion chamber, smoke e 1] brick lining is used
chamber and chimney, asshownin Figure 1 S e ———
for asingleopeningfireplace. Requirements :3?;20” T ‘ < supply register
herein are based on the 2003 Inter national "~ Non-combustible
Residential Code(IRC) (ref. 1). Doubieioists ]
BASE Eo?ﬁggidap, 4in. mn- Bace
(202 mm) min.
thickness assembly
Thefireplace base consists of thefoun- fencoavioining Ash dump Cleanout door
dation and hearth extension support. The /
foundation consists of a concrete footing
and concrete masonry foundation wallsor a — h 6in. (152 mm),
thickened dab for slab-on-grade construc- /A — N LS
tion (see Figure 1). Loca building codes CoEEEEiy S e R S e T i,
should bereviewedfor design soil pressures N e I

for foundations. Void areas are often pro-
vided in the base to form an air passage for
external combustion air, an ash pit or both. Figure 1—Single Opening Fireplace
Nonessentia void areas should be solidly
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dab requires“block outs’ for external combustion air dampers
and ash dropsiif there are air passageways or ash pits incorpo-
rated into the base of the fireplace. If permanent forming is
required at the top of the foundation walls, it must beanoncom-
bustible material. Temporary wood forming istypicaly used to
pour the hearth extension support. Theforming should beplaced
sothat theprojected dabwill meet adoubledwoodfloorjoist, and
be such that it can beeasily removed. The concretedab must be
at least 4in. (102 mm) thick, reinforced and capable of resisting
thermal stresses resulting from high temperatures.

Thehearthextensionmust extend at least 16in. (406 mm) in
front of thefireplacefaceand at least 8in. (203 mm) beyond each
sideof thefireplace opening for fireplaceswith openingsthat are
lessthan 6ft2 (0.56 m?). If theareaof thefireplaceopeningis6ft?
(0.56 ) orlarger, thehearthextens onmust be20in. (508 mm) in
front of thefireplacefaceandatleast 12in. (305mm) beyondeach
sde of the opening. Because the hearth extenson must be
constructed of noncombustiblematerial's, concretebrick or deco-
rative concrete masonry units are often used to construct the
hearth extension.

COMBUSTION CHAMBER

The combustion chamber consists of the hearth extension,
the firebox and surrounding masonry and thethroat. Firebrick,

Thefireplace opening should be based on theroom sizefor
aesthetics and to prevent overheating the room. Suggested
fireplace opening widths are provided in Table 1. Once the
opening width is selected, the dimensions of the masonry com-
bustion chamber may be determined using Table 2.

The steel angle lintel used above the fireplace opening
should not be solidly embedded in mortar. With the endsfreeto
move, lintel expansionduetohightemperatureswill not crack the
masonry. The use of noncombustible fibrous insulation at the
endsof thelintel anglewill usually compensatefor thisexpansion
and eiminatecracking problems.

The size and position of the throat is critical for proper
burning and draft. The fireplace throat should be aswide asthe
firebox and should be not less than 8 in. (203 mm) above the

fireplace opening.
SMOKE CHAMBER

The smoke chamber consists of the damper, smoke shelf,
smoke dome and surrounding concrete masonry. The damper,
whichiscritical for proper performance, isplaceddirectly over the
throat. Themeta damper, likethelintel over thefireplaceopening,
should not be solidly embedded in mortar. When thefireplaceis
not in use, the damper should be closed to prevent heat loss.
When afireisstarted, the damper should bewideopen. Oncethe

if used, must conform to Standard Classification of
FireclayandHigh-AluminaRefractoryBrick, ASTM
C 27 or Sandard Specification for Firebox Brick for
Residential Fireplaces, C1261 (refs. 2, 3),laidtoform

Tablel—Suggested Width of FireplaceOpeningsAppropriate

to Sizeof Room (r ef. 5)

afireboxwal thicknessof atleast 2in. (51mm). Firebrick
islaid using medium-duty refractory mortar conform-
ing to Sandard Test Method for Pier Test for Refrac-
toryMortars ASTM C199(ref. 4), with¥ain. (6.35mm)
mortar jointsmaximum. Thetota minimumthicknessof
theback and sidewallsmust be8in. (203 mm) of solid
masonry including thelining. Whennoliningisused,
thisminimumthicknessis10in. (254 mm).

Size of room, Width of fireplace opening, in. (mm)

ft x ft (m x m) in short wall inlong wall
10x 14 (3.05x 4.27) 24 (610) 24t032 (610-813)
12x16 (366x4.88) | 28t036 (711-914) 32t036 (813-914)
12x20 (366x6.10) | 32t036 (813-914) 36t040 (914-1,016)
12x24 (366x7.32) | 32t036 (813-914) 361048 (914-1,219)
14x28 (4.27x853) | 32t040 (813-1,016) 40to48 (1,016-1,219
16x 30 (4.88x9.14) | 36t040 (914-1,016) 48t060 (1,219-1,524
20x 36 (6.10x 10.97) | 40t048 (1,016-1,219) 48to 72 (1,219-1,829

Table 2—Single-Opening Fireplace Dimensions, I nches (r ef. 5)2

& For millimeters, multiply inches by 25.4.

Opening Firebox Throat Smoke chamber Steel angles
Rear wall depth
Width|Height | Depth | Width|Vertical | Splayed Width | Height | Shelf | Length Size
height | height depth
24 24 16 11 14 18 8%, 32 19 12 36 3x3xY,
26 24 16 13 14 18 8, 34 21 12 36 3x3xY,
28 24 16 15 14 18 8, 36 21 12 36 3x3xY,
30 29 16 17 14 23 8, 38 24 12 42 3x3xY,
32 29 16 19 14 23 8, 40 24 12 42 3x3xY,
36 29 16 23 14 23 8, 44 27 12 48 3x3xY,
40 29 16 27 14 23 8, 48 29 12 48 3x3xY,
42 32 16 29 16 24 8, 50 32 12 54 3Y,x3xY,
48 32 18 33 16 24 8, 56 37 14 60 3Y,x3xY,
54 37 20 37 16 29 13 68 45 12 66 3Y,x3xY,
60 37 22 42 16 29 13 72 45 14 72 3Y,x3xY,
50) 40 2 » 18 K0 13 2 45 14 i 3Y,x3xY,
i 40 2 5 18 K0 13 A 5 14 &4 5x 3Y,X %,




fireisburning readily, thedamper should be adjusted to produce
more efficient combustion. Keeping the damper wide open re-
duces the fireplace efficiency. For convenience and safety, a
rotary controlled damper that isadjusted withacontrol ontheface
of the fireplace is preferred, since adjusting a poker controlled
damper usually requiresreaching into thefirebox.

The masonry above the damper should be supported on a
secondlintel angle(if required) andnot onthedamper. Thislintel
must be alowed to expand independently and thus should not
be solidly embedded in the masonry.

Immediately behind the damper is the smoke shelf, which
checksdown drafts. Any down drafts strike the smoke shelf and
are diverted upward by the damper assembly. The smoke shelf
may be curved to assist in checking down drafts, but flat smoke
shelves perform adequately.

The smoke dome should be constructed so that the side
wallsandfrontwall taperinwardtoformthechimney support. The
wallsof the smoke dome should be solid masonry or hollow unit
masonry grouted solidand should provideaminimumof 8in. (203
mm) of solid masonry between the smoke dome and exterior
surfaces when no lining is used. When the smoke domeislined
usingfirebrick atleast 2in. (51 mm) thick or vitrified clay at least
%/sin. (16 mm) thick, thisminimumthicknessisreducedto6in. (152
mm). Theinside of the smoke dome should be parged to reduce
frictionand hel p prevent gasand smokeleakage (whentheinside
isformed by corbelling the masonry, this parging isrequired).

For ease of construction, ahigh form damper may be used.
Highform dampersare constructed such that the damper, smoke
shelf and smokedomeare contained in onemetal unit. Addition-
ally, fireplace inserts may be used. Insertsinclude the elements
of the high form damper aswell asthe firebox. The inserts are
placed directly onthefirebrick hearth.

FLUE AND CHIMNEY

The chimney should be positioned so that it is centered on
thewidth of thefireplaceand theback of theflueliner alignswith
the vertical rear surface of the smoke dome. This configuration
funnel sthe smoke and gasesfrom thefireinto the chimney. The
chimney is constructed directly over the smoke shelf and con-
dstsof aflueliner and achimney wall. For residential fireplaces,
theflueliningmey beaday flueliningcomplyingwithStandard
Foecificationfor ClayFlueLinings, ASTM C315(ref. 6), alisted
chimney lining system complying with Sandard for Safety for
Chimney Liners, UL 1777 (ref. 7) or other approved system or
material. Fireclay fluelinersarelaid in medium-duty refractory
mortar conforming to Sandard Test Method for Pier Test for
RefractoryMortars, ASTM C199(ref. 4), withflushmortar joints
ontheinside. Care should be taken to use only enough mortar to
make thejoint. Fue lining ingtallation should conform to San-
dardPracticefor IngtallingClayFlueLining, ASTM C1283(ref.
8).

The chimney wall must be constructed of solid masonry
unitsor hollow unitsgrouted solid, and beat least 4in. (102 mm)
innominal thickness. Thechimney wall should beseparatedfrom
the flue lining by an airspace or insulation not thicker than the
thickness of thefluelining to permit the fluelining, when hot, to
expand freely without cracking the chimney wall. Note that in
SeismicDesignCategoriesD and E, additional reinforcementand
anchorage requirements apply to masonry chimneys in accor-

dance with applicable building codes.

To ensurethefireplace drawsadequately, flue sizeisdeter-
mined by theshapeof theflueandthesizeof thefireplaceopening
(seeTable3). Thelnternational Residential Code(ref. 1) hasan
Option 2 where the flue sizeis based on chimney height aswell
asthe fireplace opening area.

The chimney must extend at least 3 ft (914 mm) abovethe
point where the chimney passes through the roof and at least 2
ft (610mm) aboveany part of thebuildingwithin 10ft (3,048 mm)
of thechimney (seeFigure2). Higher chimneysmay berequired
for adequate draft. Good draft is normally achieved with 15 ft
(4,572mm) high chimneys(measured fromthetopof thefireplace
opening to the top of the chimney).

The chimney must be capped to resist water penetration. A
mortar wash that is feathered to the edge of the chimney wall is
not an adequate cap. The cap should be either cast-in-place or
precast concrete, as shown in Figure 2. Metal pan flashing over
the top of the chimney will aso perform adequately.

CLEARANCESAND FIREBLOCKING

A minimum 2 in. (51 mm) airspace must be maintained
between combustibleframing andmasonry fireplaces, or 4in. (102
mm) fromtheback face, and any combustibles, excludingtrimand
the edges of sheathing materials. The IRC (ref. 1) contains
minimum clearances between masonry fireplaces or chimneys
and exposed combustible trim and the edges of sheathing mate-
rialssuchaswoodsiding, flooringand drywal | aswell asmantles.
These air spaces should be firestopped using noncombustible
materials as precribed by the building code.

A 2in. (51mm) clearanceisrequired aroundtheperimeter of
the chimney wall. This clear space should be firestopped in the
samemanner asdescribedfor fireplaces. If theentireperimeter of
the chimney wall is outside the building, including soffits or
cornices, the clearance between the chimney wall and combus-
tiblesmay bereducedto 1in. (25 mm).

ENERGY EFFICIENCY

Proper fireplace design and operation helps maximize the
efficiency. Maintaining efficient fuel consumption by properly
adjusting the damper iscritica. There are several other waysto
significantly improve the performance of the concrete masonry
fireplace. For exampl e, positioning thefireplaceoninterior rather
than exterior wallsreduces heat losswhen thefireplaceisnotin
operation, and increases the amount of usable radiant heat from
the concrete masonry.

Fireplace efficiency can aso be improved by introducing
external air into thefirebox for draft and combustion (not within

Table 3—Minimum Flue Net Cross-Sectional Area
for Masonry Fireplaces
Flue shape Net cross-sectional area of flue,
fraction of fireplace opening size
Round Y12
Square Y10
Rectangular:
aspectratio<2tol Y10
aspect ratio>2to 1 s




the garage or basement. An externa combus-

tionair systemrequiresadamper inthefirebox, Cast-in-Place Cap: Precast Cap:.
adequateducting or air passagewaysand agrill Concrete cap 4 in. Noncombustible
orlouverattheexterior opening. Theexternd air (102 mm) thick, min. s Y — — 10t
damper should permit the control of both the Temporary forming (3,048 mm) —
directionandvolumeof theairflow for tempera- 4in. (102 mm) max.
ture control. The damper should be capable of _ e : Precast cap
directingair flow towardstheback of thefirebox Zzal Ugn(ézd”:]”;r) i =7 A
; 2in. .
so that when down drafts or negative pressures cloth reinforcement =] | Gimm)  (610mm)min
occur, hot ashes or embers are not forced into ] ] min.ty
theroom. R - o
(924 mm) min. b L]
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