
CHAP TER 21

MA SONRY

SEC TION 2101
GEN ERAL

2101.1 Scope. This chap ter shall gov ern the ma te ri als, de sign,
con struc tion and qual ity of ma sonry.

2101.2 De sign meth ods. Ma sonry shall com ply with the pro vi -
sions of one of the fol low ing de sign meth ods in this chap ter as
well as the re quire ments of Sec tions 2101 through 2104. Ma -
sonry de signed by the work ing stress de sign pro vi sions of Sec -
tion 2101.2.1, the strength de sign pro vi sions of Sec tion
2101.2.2 or the pre stressed ma sonry pro vi sions of Sec tion
2101.2.3 shall com ply with Sec tion 2105.

2101.2.1 Working stress de sign. Ma sonry de signed by the
work ing stress de sign method shall com ply with the pro vi -
sions of Sec tions 2106 and 2107.

2101.2.2 Strength de sign. Ma sonry de signed by the
strength de sign method shall com ply with the pro vi sions of
Sec tions 2106 and 2108.

2101.2.3 Pre stressed ma sonry. Pre stressed ma sonry shall
be de signed in ac cor dance with Chap ters 1 and 4 of ACI
530/ASCE 5/TMS 402 and Sec tion 2106. Spe cial in spec -
tion dur ing con struc tion shall be pro vided as set forth in
Sec tion 1704.5.

2101.2.4 Em pir i cal de sign. Ma sonry de signed by the em -
pir i cal de sign method shall com ply with the pro vi sions of
Sec tions 2106 and 2109 or Chap ter 5 of ACI 530/ASCE
5/TMS 402. 

2101.2.5 Glass ma sonry. Glass ma sonry shall com ply with
the pro vi sions of Sec tion 2110 or with the re quire ments of
Chap ter 7 of ACI 530/ASCE 5/TMS 402.

2101.2.6 Ma sonry ve neer. Ma sonry ve neer shall com ply
with the pro vi sions of Chap ter 14.

2101.3 Con struc tion doc u ments. The con struc tion doc u -
ments shall show all of the items re quired by this code in clud -
ing the fol low ing:

1. Spec ified size, grade, type and lo ca tion of re in force ment, 
an chors and wall ties.

2. Re in forcing bars to be welded and weld ing pro ce dure.

3. Size and lo ca tion of struc tural el e ments.

4. Pro vi sions for di men sional changes re sult ing from elas -
tic de for ma tion, creep, shrink age, tem per a ture and mois -
ture.

2101.3.1 Fire place draw ings. The con struc tion doc u ments
shall de scribe in suf fi cient de tail the lo ca tion, size and con -
struc tion of ma sonry fire places. The thick ness and char ac -
ter is tics of ma te ri als and the clear ances from walls,
par ti tions and ceil ings shall be clearly in di cated.

SEC TION 2102 
DEF I NI TIONS AND NO TA TIONS

2102.1 Gen eral. The fol low ing words and terms shall, for the
pur poses of this chap ter and as used else where in this code,
have the mean ings shown herein.

ADOBE CON STRUC TION. Con struc tion in which the ex te -
rior load-bear ing and nonload-bear ing walls and par ti tions are
of un fired clay ma sonry units, and floors, roofs and in te rior
fram ing are wholly or partly of wood or other ap proved ma te ri -
als.

Adobe, sta bi lized. Un fired clay ma sonry units to which ad -
mix tures, such as emul si fied as phalt, are added dur ing the
man u fac tur ing pro cess to limit the units’ wa ter ab sorp tion
so as to in crease their du ra bil ity.

Adobe, unstabilized. Un fired clay ma sonry units that do
not meet the def i ni tion of “Adobe, sta bi lized.”

AN CHOR. Metal rod, wire or strap that se cures ma sonry to its
struc tural sup port.

AR CHI TEC TURAL TERRA COT TA. Plain or or na men tal
hard-burned mod i fied clay units, larger in size than brick, with
glazed or un glazed ce ramic fin ish.

AREA.

Bedded. The area of the sur face of a ma sonry unit that is in
con tact with mor tar in the plane of the joint.

Gross cross-sec tional. The area de lin eated by the
out-to-out spec i fied di men sions of ma sonry in the plane un -
der con sid er ation.

Net cross-sec tional. The area of ma sonry units, grout and
mor tar crossed by the plane un der con sid er ation based on
out-to-out spec i fied di men sions.

BED JOINT. The hor i zon tal layer of mor tar on which a ma -
sonry unit is laid.

BOND BEAM. A hor i zon tal grouted el e ment within ma sonry
in which re in force ment is em bed ded.

BOND RE IN FORCING. The ad he sion be tween steel re in -
force ment and mor tar or grout.

BRICK.

Cal cium sil i cate (sand lime brick). A ma sonry unit made
of sand and lime.

Clay or shale. A ma sonry unit made of clay or shale, usu -
ally formed into a rect an gu lar prism while in the plas tic state 
and burned or fired in a kiln.

Con crete. A ma sonry unit hav ing the ap prox i mate shape of
a rect an gu lar prism and com posed of in ert ag gre gate par ti -
cles em bed ded in a hard ened cementitious ma trix. 

BUT TRESS. A pro ject ing part of a ma sonry wall built in te -
grally there with to pro vide lat eral sta bil ity.
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CAST STONE. A build ing stone man u fac tured from port land
ce ment con crete pre cast and used as a trim, ve neer or fac ing on
or in build ings or struc tures.

CELL. A void space hav ing a gross cross-sec tional area
greater than 11/2 square inches (967 mm2).

CHIM NEY. A pri mar ily ver ti cal en clo sure con tain ing one or
more pas sage ways for con vey ing flue gases to the out side at -
mo sphere.

CHIM NEY TYPES.

High-heat ap pli ance type. An ap proved chim ney for re -
mov ing the prod ucts of com bus tion from fuel-burn ing,
high-heat ap pli ances pro duc ing com bus tion gases in ex cess
of 2,000°F (1093°C) mea sured at the ap pli ance flue out let
(see Sec tion 2113.11.3).

Low-heat ap pli ance type. An ap proved chim ney for re -
mov ing the prod ucts of com bus tion from fuel-burn ing,
low-heat ap pli ances pro duc ing com bus tion gases not in ex -
cess of 1,000°F (538°C) un der nor mal op er at ing con di tions, 
but ca pa ble of pro duc ing com bus tion gases of 1,400°F
(760°C) dur ing in ter mit tent forces fir ing for pe ri ods up to 1
hour. Tem per a tures shall be mea sured at the ap pli ance flue
out let.

Ma sonry type. A field-con structed chim ney of solid ma -
sonry units or stones.

Me dium-heat ap pli ance type. An ap proved chim ney for
re mov ing the prod ucts of com bus tion from fuel-burn ing,
me dium-heat ap pli ances pro duc ing com bus tion gases not
ex ceed ing 2,000°F (1093°C) mea sured at the ap pli ance flue
out let (see Sec tion 2113.11.2).

CLEANOUT. An open ing to the bot tom of a grout space of
suf fi cient size and spac ing to al low the re moval of de bris.

COL LAR JOINT. Ver ti cal lon gi tu di nal joint be tween wythes
of ma sonry or be tween ma sonry and backup con struc tion that
is per mit ted to be filled with mor tar or grout.

COL UMN, MA SONRY. An iso lated ver ti cal mem ber whose
hor i zon tal di men sion mea sured at right an gles to its thick ness
does not ex ceed three times its thick ness and whose height is at
least four times its thick ness.

COM POS ITE AC TION. Trans fer of stress be tween com po -
nents of a mem ber de signed so that in re sist ing loads, the com -
bined com po nents act to gether as a sin gle mem ber.

COM POS ITE MA SONRY. Multiwythe ma sonry mem bers
act ing with com pos ite ac tion.

COM PRES SIVE STRENGTH OF MA SONRY. Max i mum
com pres sive force re sisted per unit of net cross-sec tional area
of ma sonry, de ter mined by the test ing of ma sonry prisms or a
func tion of in di vid ual ma sonry units, mor tar and grout.

CON NEC TOR. A me chan i cal de vice for se cur ing two or
more pieces, parts or mem bers to gether, in clud ing an chors,
wall ties and fas ten ers.

COVER. Dis tance be tween sur face of re in forc ing bar and
edge of mem ber.

DI A PHRAGM. A roof or floor sys tem de signed to trans mit
lat eral forces to shear walls or other lat eral-load-re sist ing el e -
ments.

DI MEN SIONS.

Ac tual. The mea sured di men sion of a ma sonry unit or el e -
ment.

Nom i nal. A di men sion equal to a spec i fied di men sion plus
an al low ance for the joints with which the units are to be
laid. Thick ness is given first, fol lowed by height and then
length.

Spec ified. The di men sions spec i fied for the man u fac ture or
con struc tion of ma sonry, ma sonry units, joints or any other
com po nent of a struc ture.

EF FEC TIVE HEIGHT. For braced mem bers, the ef fec tive
height is the clear height be tween lat eral sup ports and is used
for cal cu lat ing the slen der ness ra tio. The ef fec tive height for
un braced mem bers is cal cu lated in ac cor dance with en gi neer -
ing me chan ics.

FIRE PLACE. A hearth and fire cham ber or sim i lar pre pared
place in which a fire may be made and which is built in con junc -
tion with a chim ney.

FIRE PLACE THROAT. The open ing be tween the top of the
fire box and the smoke cham ber.

GROUTED MA SONRY.

Grouted hol low-unit ma sonry. That form of grouted ma -
sonry con struc tion in which cer tain des ig nated cells of hol -
low units are con tin u ously filled with grout.

Grouted multiwythe ma sonry. That form of grouted ma -
sonry con struc tion in which the space be tween the wythes is
sol idly or pe ri od i cally filled with grout.

HEAD JOINT. Ver ti cal mor tar joint placed be tween ma sonry
units within the wythe at the time the ma sonry units are laid.

HEADER (Bonder). A ma sonry unit that con nects two or
more ad ja cent wythes of ma sonry.

HEIGHT, WALLS. The ver ti cal dis tance from the foun da tion
wall or other im me di ate sup port of such wall to the top of the
wall.

MA SONRY. A built-up con struc tion or com bi na tion of build -
ing units or ma te ri als of clay, shale, con crete, glass, gyp sum,
stone or other ap proved units bonded to gether with or with out
mor tar or grout or other ac cepted method of join ing.

Ashlar ma sonry. Ma sonry com posed of var i ous sized rect -
an gu lar units hav ing sawed, dressed or squared bed sur -
faces, prop erly bonded and laid in mor tar.

Coursed ashlar. Ashlar ma sonry laid in courses of stone of
equal height for each course, al though dif fer ent courses
shall be per mit ted to be of vary ing height.

Glass unit ma sonry. Nonload-bear ing ma sonry com posed
of glass units bonded by mor tar.

Plain ma sonry. Ma sonry in which the ten sile re sis tance of
the ma sonry is taken into con sid er ation and the ef fects of
stresses in re in force ment are ne glected.
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Ran dom ashlar. Ashlar ma sonry laid in courses of stone set 
with out con tin u ous joints and laid up with out drawn pat -
terns. When com posed of ma te rial cut into mod u lar heights,
dis con tin u ous but aligned hor i zon tal joints are dis cern ible.

Re in forced ma sonry. Ma sonry con struc tion in which re in -
force ment act ing in con junc tion with the ma sonry is used to
re sist forces.

Solid ma sonry. Ma sonry con sist ing of solid ma sonry units
laid con tig u ously with the joints be tween the units filled
with mor tar.

MA SONRY UNIT. Brick, tile, stone, glass block or con crete
block con form ing to the re quire ments spec i fied in Sec tion
2103. 

Clay. A build ing unit larger in size than a brick, com posed
of burned clay, shale, fired clay or mix tures thereof.

Con crete. A build ing unit or block larger in size than 12
inches by 4 inches by 4 inches (305 mm by 102 mm by 102
mm) made of ce ment and suit able ag gre gates. 

Hol low. A ma sonry unit whose net cross-sec tional area in
any plane par al lel to the load-bear ing sur face is less than 75
per cent of its gross cross-sec tional area mea sured in the
same plane.

Solid. A ma sonry unit whose net cross-sec tional area in ev -
ery plane par al lel to the load-bear ing sur face is 75 per cent or 
more of its gross cross-sec tional area mea sured in the same
plane. 

MEAN DAILY TEM PER A TURE. The av er age daily tem -
per a ture of tem per a ture ex tremes pre dicted by a lo cal weather
bu reau for the next 24 hours.

MORTAR. A plas tic mix ture of ap proved cementitious ma te -
ri als, fine ag gre gates and wa ter used to bond ma sonry or other
struc tural units.

MORTAR, SUR FACE-BONDING. A mix ture to bond con -
crete ma sonry units that con tains hy drau lic ce ment, glass fi ber
re in force ment with or with out in or ganic fill ers or or ganic mod -
i fi ers and wa ter.

PLAS TIC HINGE. The zone in a struc tural mem ber in which
the yield mo ment is an tic i pated to be ex ceeded un der load ing
com bi na tions that in clude earth quakes.

PRE STRESSED MA SONRY. Ma sonry in which in ter nal
stresses have been in tro duced to coun ter act po ten tial ten sile
stresses in ma sonry re sult ing from ap plied loads.

PRISM. An as sem blage of ma sonry units and mor tar with or
with out grout used as a test spec i men for de ter min ing prop er -
ties of the ma sonry.

RUB BLE MA SONRY. Ma sonry com posed of roughly shaped 
stones.

Coursed rub ble. Ma sonry com posed of roughly shaped
stones fit ting ap prox i mately on level beds and well bonded.

Ran dom rub ble. Ma sonry com posed of roughly shaped
stones laid with out reg u lar ity of cours ing but well bonded
and fit ted to gether to form well-di vided joints.

Rough or or di nary rub ble. Ma sonry com posed of un -
squared field stones laid with out reg u lar ity of cours ing but
well bonded.

RUNNING BOND. The place ment of ma sonry units such that
head joints in suc ces sive courses are hor i zon tally off set at least
one-quar ter the unit length.

SHEAR WALL.

De tailed plain ma sonry shear wall. A ma sonry shear wall
de signed to re sist lat eral forces ne glect ing stresses in re in -
force ment, and de signed in ac cor dance with Sec tion
2106.1.1.

In ter me di ate pre stressed ma sonry shear wall. A pre -
stressed ma sonry shear wall de signed to re sist lat eral forces
con sid er ing stresses in re in force ment, and de signed in ac -
cor dance with Sec tion 2106.1.1.2.

In ter me di ate re in forced ma sonry shear wall. A ma sonry
shear wall de signed to re sist lat eral forces con sid er ing
stresses in re in force ment, and de signed in ac cor dance with
Sec tion 2106.1.1.

Or di nary plain ma sonry shear wall. A ma sonry shear
wall de signed to re sist lat eral forces ne glect ing stresses in
re in force ment, and de signed in ac cor dance with Sec tion
2106.1.1.

Or di nary plain pre stressed ma sonry shear wall. A pre -
stressed ma sonry shear wall de signed to re sist lat eral forces
con sid er ing stresses in re in force ment, and de signed in ac -
cor dance with Sec tion 2106.1.1.1.

Or di nary re in forced ma sonry shear wall. A ma sonry
shear wall de signed to re sist lat eral forces con sid er ing
stresses in re in force ment, and de signed in ac cor dance with
Sec tion 2106.1.1.

Spe cial pre stressed ma sonry shear wall. A pre stressed
ma sonry shear wall de signed to re sist lat eral forces con sid -
er ing stresses in re in force ment and de signed in ac cor dance
with Sec tion 2106.1.1.3 ex cept that only grouted, lat er ally
re strained ten dons are used.

Spe cial re in forced ma sonry shear wall. A ma sonry shear
wall de signed to re sist lat eral forces con sid er ing stresses in
re in force ment, and de signed in ac cor dance with Sec tion
2106.1.1.

SHELL. The outer por tion of a hol low ma sonry unit as placed
in ma sonry.

SPEC IFIED. Re quired by con struc tion doc u ments.

SPEC IFIED COM PRES SIVE STRENGTH OF MA -
SONRY, f ′m. Min i mum com pres sive strength, ex pressed as
force per unit of net cross-sec tional area, re quired of the ma -
sonry used in con struc tion by the con struc tion doc u ments, and
upon which the pro ject de sign is based. When ever the quan tity
f ′m is un der the rad i cal sign, the square root of nu mer i cal value
only is in tended and the re sult has units of pounds per square
inch (psi) (Mpa).

STACK BOND. The place ment of ma sonry units in a bond
pat tern is such that head joints in suc ces sive courses are ver ti -
cally aligned. For the pur pose of this code, re quire ments for
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stack bond shall ap ply to ma sonry laid in other than run ning
bond.

STONE MA SONRY. Ma sonry com posed of field, quar ried or
cast stone units bonded by mor tar.

Ashlar stone ma sonry. Stone ma sonry com posed of rect -
an gu lar units hav ing sawed, dressed or squared bed sur faces
and bonded by mor tar.

Rub ble stone ma sonry. Stone ma sonry com posed of ir reg -
u lar-shaped units bonded by mor tar.

STRENGTH.

De sign strength. Nom i nal strength mul ti plied by a strength
re duc tion fac tor.

Nom i nal strength. Strength of a mem ber or cross sec tion
cal cu lated in ac cor dance with these pro vi sions be fore ap pli -
ca tion of any strength-re duc tion fac tors. 

Re quired strength. Strength of a mem ber or cross sec tion
re quired to re sist fac tored loads. 

TIE, LAT ERAL. Loop of re in forc ing bar or wire en clos ing
lon gi tu di nal re in force ment.

TIE, WALL. A con nec tor that con nects wythes of ma sonry
walls to gether.

TILE. A ce ramic sur face unit, usu ally rel a tively thin in re la tion 
to fa cial area, made from clay or a mix ture of clay or other ce -
ramic ma te ri als, called the body of the tile, hav ing ei ther a
“glazed” or “un glazed” face and fired above red heat in the
course of man u fac ture to a tem per a ture suf fi ciently high
enough to pro duce spe cific phys i cal prop er ties and char ac ter is -
tics.

TILE, STRUC TURAL CLAY. A hol low ma sonry unit com -
posed of burned clay, shale, fire clay or mix ture thereof, and
hav ing par al lel cells.

WALL. A ver ti cal el e ment with a hor i zon tal length-to-thick -
ness ra tio greater than three, used to en close space. 

Cav ity wall. A wall built of ma sonry units or of con crete, or
a com bi na tion of these ma te ri als, ar ranged to pro vide an air -
space within the wall, and in which the in ner and outer parts
of the wall are tied to gether with metal ties. 

Com pos ite wall. A wall built of a com bi na tion of two or
more ma sonry units bonded to gether, one form ing the
backup and the other form ing the fac ing el e ments.

Dry-stacked, sur face-bonded walls. A wall built of con -
crete ma sonry units where the units are stacked dry, with out
mor tar on the bed or head joints, and where both sides of the
wall are coated with a sur face-bond ing mor tar. 

Ma sonry-bonded hol low wall. A wall built of ma sonry
units so ar ranged as to pro vide an air space within the wall,
and in which the fac ing and back ing of the wall are bonded
to gether with ma sonry units. 

Par a pet wall. The part of any wall en tirely above the roof
line. 

WEB. An in te rior solid por tion of a hol low ma sonry unit as
placed in ma sonry.

WYTHE. Each con tin u ous, ver ti cal sec tion of a wall, one ma -
sonry unit in thick ness.

NO TA TIONS.

An = Net cross-sec tional area of ma sonry, square inches
(mm2).

b = Ef fec tive width of rect an gu lar mem ber or width of
flange for T and I sec tions, inches (mm).

db = Di am e ter of re in force ment, inches (mm).

fr = Modu lus of rup ture, psi (MPa).
fy = Spec ified yield stress of the re in force ment or the an -

chor bolt, psi (MPa).
f′m = Spec ified com pres sive strength of ma sonry at age of 28

days, psi (MPa).
K = The lesser of the ma sonry cover, clear spac ing be tween

ad ja cent re in force ment, or five times db, inches (mm).
Ls = Dis tance be tween sup ports, inches (mm).

Lw = Length of wall, inches (mm).
ld = Re quired de vel op ment length of re in force ment, inches

(mm).
lde = Embedment length of re in force ment, inches (mm).

Pw = Weight of wall trib u tary to sec tion un der con sid er ation,
pounds (N).

t = Spec ified wall thick ness di men sion or the least lat eral
di men sion of a col umn, inches (mm).

Vn = Nom i nal shear strength, pounds (N).

Vu = Re quired shear strength due to fac tored loads, pounds
(N).

W = Wind load, or re lated in ter nal mo ments in forces.
γ = Re in force ment size fac tor. 

ρn = Ra tio of dis trib uted shear re in force ment on plane per -
pen dic u lar to plane of Amv.

ρmax = Max i mum re in force ment ra tio.
φ = Strength re duc tion fac tor.

SEC TION 2103
MA SONRY CON STRUC TION MA TE RIALS

2103.1 Con crete ma sonry units. Con crete ma sonry units
shall con form to the fol low ing stan dards: ASTM C 55 for con -
crete brick; ASTM C 73 for cal cium sil i cate face brick; ASTM
C 90 for load-bear ing con crete ma sonry units or ASTM C 744
for pref aced con crete and cal cium sil i cate ma sonry units.

2103.2 Clay or shale ma sonry units. Clay or shale ma sonry
units shall con form to the fol low ing stan dards: ASTM C 34 for
struc tural clay load-bear ing wall tile; ASTM C 56 for struc tural 
clay nonload-bear ing wall tile; ASTM C 62 for build ing brick
(solid ma sonry units made from clay or shale); ASTM C 1088
for solid units of thin ve neer brick; ASTM C 126 for ce -
ramic-glazed struc tural clay fac ing tile, fac ing brick and solid
ma sonry units; ASTM C 212 for struc tural clay fac ing tile;
ASTM C 216 for fac ing brick (solid ma sonry units made from
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clay or shale) and ASTM C 652 for hol low brick (hol low ma -
sonry units made from clay or shale).

Ex cep tion: Struc tural clay tile for nonstructural use in fire -
proof ing of struc tural mem bers and in wall fur ring shall not
be re quired to meet the com pres sive strength spec i fi ca tions.
The fire-re sis tance rat ing shall be de ter mined in ac cor dance
with ASTM E 119 and shall com ply with the re quire ments
of Ta ble 602.

2103.3 Stone ma sonry units. Stone ma sonry units shall con -
form to the fol low ing stan dards: ASTM C 503 for mar ble
build ing stone (ex te rior): ASTM C 568 for lime stone build ing
stone; ASTM C 615 for gran ite build ing stone; ASTM C 616
for sand stone build ing stone or ASTM C 629 for slate build ing
stone.

2103.4 Ce ramic tile. Ce ramic tile shall be as de fined in, and
shall con form to the re quire ments of, ANSI A137.1.

2103.5 Glass unit ma sonry. Hol low glass units shall be par -
tially evac u ated and have a min i mum av er age glass face thick -
ness of 3/16 inch (4.8 mm). Solid glass-block units shall be
pro vided when re quired. The sur faces of units in tended to be
in con tact with mor tar shall be treated with a poly vi nyl butyral 
coat ing or la tex-based paint. Re claimed units shall not be
used.

2103.6 Sec ond-hand units. Sec ond-hand ma sonry units shall
not be re used un less they con form to the re quire ments of new
units. The units shall be of whole, sound ma te ri als and free
from cracks and other de fects that will in ter fere with proper
lay ing or use. Old mor tar shall be cleaned from the unit be fore
re use.

2103.7 Mor tar. Mor tar for use in ma sonry con struc tion shall
con form to ASTM C 270 and shall con form to the pro por tion
spec i fi ca tions of Ta ble 2103.7(1) or the prop erty spec i fi ca tions
of Ta ble 2103.7(2). Type S or N mor tar shall be used for glass
unit ma sonry. The amount of wa ter used in mor tar for glass unit 
ma sonry shall be ad justed to ac count for the lack of ab sorp tion.
Re tem per ing of mor tar for glass unit ma sonry shall not be per -
mit ted af ter ini tial set. Un used mor tar shall be dis carded within
21/2 hours af ter ini tial mix ing ex cept that un used mor tar for
glass unit ma sonry shall be dis carded within 11/2 hours af ter ini -
tial mix ing.

2103.8 Sur face-bond ing mor tar. Sur face-bond ing mor tar
shall com ply with ASTM C 887. Sur face bond ing of con crete
ma sonry units shall com ply with ASTM C 946.

2103.9 Mor tars for ce ramic wall and floor tile. Port land ce -
ment mor tars for in stall ing ce ramic wall and floor tile shall
com ply with ANSI A108.1A and ANSI A108.1B and be of the
com po si tions in di cated in Ta ble 2103.9.

MA SONRY

2003 INTERNATIONAL BUILDING CODE® 411

TABLE 2103.7(1)
MORTAR PROPORTIONS

MORTAR TYPE

PROPORTIONS BY VOLUME (cementitious materials)

HYDRATED LIMEe 
OR LIME PUTTY

AGGREGATE
MEASURED IN A
DAMP, LOOSE

CONDITION

Portland cementa

or blended
cementb

Masonry cementc Mortar cementd

M S N M S N

Cement-lime M
S
N
O

1
1
1
1

—
—
—
—

—
—
—
—

—
—
—
—

—
—
—
—

—
—
—
—

—
—
—
—

1/4
over 1/4 to 1/2

over 1/2 to 11/4
over 11/4 to 21/2

Not less than 21/4
and not more than 3
times the sum of the
separate volumes of

cementitious
materials

Mortar
cement

M
M
S
S
N
O

1

1/2

—
—
—

—
—
—
—
—
—

—
—
—
—
—
—

—
—
—
—
—
—

—
1

—
—
—
—

—
—
—
1

—
—

1
—
1
—
1
1

—
—
—
—
—
—

Masonry
cement

M
M
S
S
N
O

1
—
1/2

—
—
—

—
1

—
—
—
—

—
—
—
1

—
—

1
—
1

—
1
1

—
—
—
—
—
—

—
—
—
—
—
—

—
—
—
—
—
—

—
—
—
—
—
—

a. Port land ce ment con form ing to the re quire ments of ASTM C 150.
b. Blended ce ment con form ing to the re quire ments of ASTM C 595.
c. Ma sonry ce ment con form ing to the re quire ments of ASTM C 91.
d. Mor tar ce ment con form ing to the re quire ments of ASTM C 1329.
e. Hy drated lime con form ing to the re quire ments of ASTM C 207.



TABLE 2103.9
CERAMIC TILE MORTAR COMPOSITIONS

LOCATION MORTAR COMPOSITION

Walls

Scratchcoat 1 cement; 1/5 hydrated lime; 
4 dry or 5 damp sand

Setting bed and
leveling coat

1 cement; 1/2 hydrated lime;
5 damp sand to 1 cement
1 hydrated lime, 7 damp sand

Floors Setting bed
1 cement; 1/10 hydrated lime;
5 dry or 6 damp sand; or 1
cement; 5 dry or 6 damp sand

Ceilings
Scratchcoat and
sand bed

1 cement; 1/2 hydrated lime;
21/2 dry sand or 3 damp sand

2103.9.1 Dry-set port land ce ment mor tars. Pre mixed
pre pared port land ce ment mor tars, which re quire only the
ad di tion of wa ter and are used in the in stal la tion of ce ramic
tile, shall com ply with ANSI A118.1. The shear bond
strength for tile set in such mor tar shall be as re quired in ac -
cor dance with ANSI A118.1. Tile set in dry-set port land ce -
ment mor tar shall be in stalled in ac cor dance with ANSI
A108.5.

2103.9.2 Elec trically con duc tive dry-set mor tars. Pre -
mixed pre pared port land ce ment mor tars, which re quire
only the ad di tion of wa ter and com ply with ANSI A118.2,
shall be used in the in stal la tion of elec tri cally con duc tive ce -
ramic tile. Tile set in elec tri cally con duc tive dry-set mor tar
shall be in stalled in ac cor dance with ANSI A108.7.

2103.9.3 La tex-mod i fied port land ce ment mor tar. La -
tex-mod i fied port land ce ment thin-set mor tars in which la -
tex is added to dry-set mor tar as a re place ment for all or part
of the gaug ing wa ter that are used for the in stal la tion of ce -
ramic tile shall com ply with ANSI A118.4. Tile set in la -

tex-mod i fied port land ce ment shall be in stalled in ac cor -
dance with ANSI A108.5.

2103.9.4 Ep oxy mor tar. Ce ramic tile set and grouted with
chem i cal-re sis tant ep oxy shall com ply with ANSI A118.3.
Tile set and grouted with ep oxy shall be in stalled in ac cor -
dance with ANSI A108.6.

2103.9.5 Furan mor tar and grout. Chem i cal-re sis tant
furan mor tar and grout that are used to in stall ce ramic tile
shall com ply with ANSI A118.5. Tile set and grouted with
furan shall be in stalled in ac cor dance with ANSI A108.8.

2103.9.6 Mod ified ep oxy-emul sion mor tar and grout.
Mod ified ep oxy-emul sion mor tar and grout that are used to
in stall ce ramic tile shall com ply with ANSI A118.8. Tile set
and grouted with mod i fied ep oxy-emul sion mor tar and
grout shall be in stalled in ac cor dance with ANSI A108.9.

2103.9.7 Or ganic ad he sives. Wa ter-re sis tant or ganic ad he -
sives used for the in stal la tion of ce ramic tile shall com ply
with ANSI A136.1. The shear bond strength af ter wa ter im -
mer sion shall not be less than 40 psi (275 kPa) for Type I ad -
he sive, and not less than 20 psi (138 kPa) for Type II
ad he sive, when tested in ac cor dance with ANSI A136.1.
Tile set in or ganic ad he sives shall be in stalled in ac cor dance
with ANSI A108.4.

2103.9.8 Port land ce ment grouts. Port land ce ment grouts
used for the in stal la tion of ce ramic tile shall com ply with
ANSI A118.6. Port land ce ment grouts for tile work shall be
in stalled in ac cor dance with ANSI A108.10.

2103.10 Grout. Grout shall con form to Ta ble 2103.10 or to
ASTM C 476. When grout con forms to ASTM C 476, the grout
shall be spec i fied by pro por tion re quire ments or prop erty re -
quire ments.
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TABLE 2103.7(2)
MORTAR PROPERTIESa

MORTAR TYPE

AVERAGE COMPRESSIVEb

STRENGTH AT 28 DAYS
minimum (psi)

WATER RETENTION
minimum (%)

AIR CONTENT
maximum (%)

Cement-lime

M
S
N
O

2,500
1,800
750
350

75
75
75
75

12
12
14c

14c

Mortar cement

M
S
N
O

2,500
1,800
750
350

75
75
75
75

12
12
14c

14c

Masonry cement

M
S
N
O

2,500
1,800
750
350

75
75
75
75

18
18
20d

20d

For SI: 1 inch = 25.4 mm, 1 pound per square inch = 6.895 kPa.
a. This ag gre gate ra tio (mea sured in damp, loose con di tion) shall not be less than 21/4 and not more than 3 times the sum of the sep a rate vol umes of cementitious ma te ri als.
b. Av er age of three 2-inch cubes of lab o ra tory-pre pared mor tar, in ac cor dance with ASTM C 270.
c. When struc tural re in force ment is in cor po rated in ce ment-lime or mor tar ce ment mor tars, the max i mum air con tent shall not ex ceed 12 per cent.
d. When struc tural re in force ment is in cor po rated in ma sonry ce ment mor tar, the max i mum air con tent shall not ex ceed 18 per cent.



TABLE 2103.10
GROUT PROPORTIONS BY VOLUME FOR

MASONRY CONSTRUCTION

TYPE

PARTS BY
VOLUME OF 
PORTLAND
CEMENT OR 

BLENDED
CEMENT

PARTS BY
VOLUME OF 
HYDRATED

LIME OR
LIME PUTTY

AGGREGATE, MEASURED IN A 
DAMP, LOOSE CONDITION

Fine Coarse

Fine
grout 1 0-1/10

21/4-3 times the sum
of the volumes of
the cementitious
materials

—

Coarse
grout

1 0-1/10

21/4-3 times the sum
of the volumes of
the cementitious
materials 

1-2 times the sum
of the volumes of
the cementitious
materials 

2103.11 Metal re in force ment and ac ces so ries. Metal re in -
force ment and ac ces so ries shall con form to Sec tions 2103.11.1 
through 2103.11.7.

2103.11.1 De formed re in forc ing bars. De formed re in forc -
ing bars shall con form to one of the fol low ing stan dards:
ASTM A 615 for de formed and plain bil let-steel bars for
con crete re in force ment; ASTM A 706 for low-al loy steel
de formed bars for con crete re in force ment; ASTM A 767 for 
zinc-coated re in forc ing steel bars; ASTM A 775 for ep -
oxy-coated re in forc ing steel bars and ASTM A 996 for rail
steel and axle steel de formed bars for con crete re in force -
ment.

2103.11.2 Joint re in force ment. Joint re in force ment shall
com ply with ASTM A 951. The max i mum spac ing of
crosswires in lad der-type joint re in force ment and of point of 
con nec tion of cross wires to lon gi tu di nal wires of truss-type
re in force ment shall be 16 inches (400 mm).

2103.11.3 De formed re in forc ing wire. De formed re in forc -
ing wire shall con form to ASTM A 496.

2103.11.4 Wire fab ric. Wire fab ric shall con form to ASTM
A 185 for plain steel-welded wire fab ric for con crete re in -
force ment or ASTM A 496 for welded de formed steel wire
fab ric for con crete re in force ment.

2103.11.5 An chors, ties and ac ces so ries. An chors, ties and 
ac ces so ries shall con form to the fol low ing stan dards:
ASTM A 36 for struc tural steel; ASTM A 82 for plain steel
wire for con crete re in force ment; ASTM A 185 for plain
steel-welded wire fab ric for con crete re in force ment; ASTM
A 167, Type 304, for stain less and heat-re sist ing chro -
mium-nickel steel plate, sheet and strip and ASTM A 366
for cold-rolled car bon steel sheet, com mer cial qual ity.

2103.11.6 Prestressing ten dons. Prestressing ten dons shall 
con form to one of the fol low ing stan dards:

a. Wire . . . . . . . . . . ASTM A 421

b. Low-re lax ation wire . . ASTM A 421

c. Strand . . . . . . . . . ASTM A 416

d. Low-re lax ation strand. . ASTM A 416

e. Bar . . . . . . . . . . . ASTM A 722

Ex cep tions: 

1. Wire, strands and bars not spe cif i cally listed in
ASTM A 421, ASTM A 416 or ASTM A 722 are

per mit ted, pro vided they con form to the min i mum
re quire ments in ASTM A 421, ASTM A 416, or
ASTM A 722 and are ap proved by the ar chi -
tect/en gi neer.

2. Bars and wires of less than 150 kips per square inch 
(ksi) (1034 MPa) ten sile strength and con form ing
to ASTM A 82, ASTM A 510, ASTM A 615,
ASTM A 616, ASTM A 996 or ASTM A 706/A
706 M are per mit ted to be used as pre stressed ten -
dons pro vided that:

2.1. The stress re lax ation prop er ties have been
as sessed by tests ac cord ing to ASTM E
328 for the max i mum per mis si ble stress in
the ten don.

2.2. Other nonstress-re lated re quire ments of
ACI 530/ASCE 5/TMS 402, Chap ter 4, ad -
dress ing prestressing ten dons are met.

2103.11.7 Cor ro sion pro tec tion. Cor ro sion pro tec tion for
prestressing ten dons, prestressing an chor ages, cou plers and 
end block shall com ply with the re quire ments of ACI
530.1/ASCE 6/TMS 602, Ar ti cle 2.4G. Cor ro sion pro tec -
tion for car bon steel ac ces so ries used in ex te rior wall con -
struc tion or in te rior walls ex posed to a mean rel a tive
hu mid ity ex ceed ing 75 per cent shall com ply with ei ther
Sec tion 2103.11.7.1 or 2103.11.7.2. Cor ro sion pro tec tion
for car bon steel ac ces so ries used in in te rior walls ex posed to 
a mean rel a tive hu mid ity equal to or less than 75 per cent
shall com ply with ei ther Sec tion 2103.11.7.1, 2103.11.7.2
or 2103.11.7.3.

2103.11.7.1 Hot-dipped gal va nized.  Ap ply a
hot-dipped gal va nized coat ing af ter fab ri ca tion as fol -
lows: 

1. For joint re in force ment, wall ties, an chors and in -
serts, ap ply a min i mum coat ing of 1.5 ounces per
square foot (psf) (458 g/m2) com ply ing with the re -
quire ments of ASTM A 153, Class B.

2. For sheet metal ties and sheet metal an chors, com -
ply with the re quire ments of ASTM A 153, Class B.

3. For steel plates and bars, com ply with the re quire -
ments of ei ther ASTM A 123 or ASTM A 153,
Class B.

2103.11.7.2 Ep oxy coat ings. Car bon steel ac ces so ries
shall be ep oxy coated as fol lows: 

1. For joint re in force ment, com ply with the re quire -
ments of ASTM A 884 Class B, Type 2 – 18 mils
(457µm).

2. For wire ties and an chors, com ply with the re quire -
ments of ASTM A 899 Class C —20 mils
(508µm).

3. For sheet metal ties and an chors, pro vide a min i -
mum thick ness of 20 mils (508µm) or in ac cor -
dance with the man u fac turer’s spec i fi ca tion.

2103.11.7.3 Mill gal va nized. Ap ply a mill gal va nized
coat ing as fol lows: 

1. For joint re in force ment, wall ties, an chors and in -
serts, ap ply a min i mum coat ing of 0.1 ounce psf
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(31g/m2) com ply ing with the re quire ments of
ASTM A 641.

2. For sheet metal ties and sheet metal an chors, ap ply
a min i mum coat ing com ply ing with Coat ing Des -
ig na tion G-60 ac cord ing to the re quire ments of
ASTM A 653.

3. For an chor bolts, steel plates or bars not ex posed to
the earth, weather or a mean rel a tive hu mid ity ex -
ceed ing 75 per cent, a coat ing is not re quired.

2103.11.8 Tests. Where un iden ti fied re in force ment is ap -
proved for use, not less than three ten sion and three bend ing
tests shall be made on rep re sen ta tive spec i mens of the re in -
force ment from each ship ment and grade of re in forc ing
steel pro posed for use in the work.

SEC TION 2104
CON STRUC TION

2104.1 Ma sonry con struc tion. Ma sonry con struc tion shall
com ply with the re quire ments of Sec tions 2104.1.1 through
2104.5 and with ACI 530.1/ASCE 6/TMS 602.

2104.1.1 Tol er ances. Ma sonry, ex cept ma sonry ve neer,
shall be con structed within the tol er ances spec i fied in ACI
530.1/ASCE 6/TMS 602.

2104.1.2 Placing mor tar and units. Place ment of mor tar
and units shall com ply with Sec tions 2104.1.2.1 through
2104.1.2.5.

2104.1.2.1 Bed and head joints. Un less oth er wise re -
quired or in di cated on the con struc tion doc u ments, head
and bed joints shall be 3/8 inch (9.5 mm) thick, ex cept that
the thick ness of the bed joint of the start ing course placed 
over foun da tions shall not be less than 1/4 inch (6.4 mm)
and not more than 3/4 inch (19.1 mm).

2104.1.2.1.1 Open-end units. Open-end units with
bev eled ends shall be fully grouted. Head joints of
open-end units with bev eled ends need not be mor -
tared. The bev eled ends shall form a grout key that
per mits grouts within 5/8 inch (15.9 mm) of the face of
the unit. The units shall be tightly butted to pre vent
leak age of the grout. 

2104.1.2.2 Hol low units. Hol low units shall be placed
such that face shells of bed joints are fully mor tared.
Webs shall be fully mor tared in all courses of piers, col -
umns, pi las ters, in the start ing course on foun da tions
where ad ja cent cells or cav i ties are to be grouted, and
where oth er wise re quired. Head joints shall be mor tared
a min i mum dis tance from each face equal to the face
shell thick ness of the unit.

2104.1.2.3 Solid units. Un less oth er wise re quired or in -
di cated on the con struc tion doc u ments, solid units shall
be placed in fully mor tared bed and head joints. The ends
of the units shall be com pletely but tered. Head joints
shall not be filled by slushing with mor tar. Head joints
shall be con structed by shov ing mor tar tight against the
ad join ing unit. Bed joints shall not be fur rowed deep
enough to pro duce voids.

2104.1.2.4 Glass unit ma sonry. Glass units shall be
placed so head and bed joints are filled sol idly. Mor tar
shall not be fur rowed. 

Un less oth er wise re quired, head and bed joints of glass
unit ma sonry shall be 1/4 inch (6.4 mm) thick, ex cept that
ver ti cal joint thick ness of ra dial pan els shall not be less
than 1/8 inch (3.2 mm). The bed joint thick ness tol er ance
shall be mi nus 1/16 inch (1.6 mm) and plus 1/8 inch (3.2
mm). The head joint thick ness tol er ance shall be plus or
mi nus 1/8 inch (3.2 mm).

2104.1.2.5 All units. Units shall be placed while the
mor tar is soft and plas tic. Any unit dis turbed to the ex tent
that the ini tial bond is bro ken af ter ini tial po si tion ing
shall be re moved and relaid in fresh mor tar.

2104.1.3 In stal la tion of wall ties. The ends of wall ties shall 
be em bed ded in mor tar joints. Wall tie ends shall en gage
outer face shells of hol low units by at least 1/2 inch (12.7
mm). Wire wall ties shall be em bed ded at least 11/2 inches
(38 mm) into the mor tar bed of solid ma sonry units or
solid-grouted hol low units. Wall ties shall not be bent af ter
be ing em bed ded in grout or mor tar.

2104.1.4 Chases and re cesses. Chases and re cesses shall be 
con structed as ma sonry units are laid. Ma sonry di rectly
above chases or re cesses wider than 12 inches (305 mm)
shall be sup ported on lin tels.

2104.1.5 Lin tels. The de sign for lin tels shall be in ac cor -
dance with the ma sonry de sign pro vi sions of ei ther Sec tion
2107 or 2108. Min i mum length of end sup port shall be 4
inches (102 mm).

2104.1.6 Sup port on wood. Ma sonry shall not be sup ported 
on wood gird ers or other forms of wood con struc tion ex cept
as per mit ted in Sec tion 2304.12.

2104.1.7 Ma sonry pro tec tion. The top of un fin ished ma -
sonry work shall be cov ered to pro tect the ma sonry from the
weather.

2104.1.8 Weep holes. Weep holes pro vided in the out side
wythe of ma sonry walls shall be at a max i mum spac ing of 33 
inches (838 mm) on cen ter (o.c.). Weep holes shall not be
less than 3/16 inch (4.8 mm) in di am e ter.

2104.2 Cor beled ma sonry. The max i mum corbeled pro jec tion 
be yond the face of the wall shall not be more than one-half of
the wall thick ness nor one-half the wythe thick ness for hol low
walls. The max i mum pro jec tion of one unit shall nei ther ex -
ceed one-half the height of the unit nor one-third the thick ness
at right an gles to the wall.

2104.2.1 Molded cor nices. Un less struc tural sup port and
an chor age are pro vided to re sist the over turn ing mo ment,
the cen ter of grav ity of pro ject ing ma sonry or molded cor -
nices shall lie within the mid dle one-third of the sup port ing
wall. Terra cotta and metal cor nices shall be pro vided with a
struc tural frame of ap proved noncombustible ma te rial an -
chored in an ap proved man ner.

2104.3 Cold weather con struc tion. The cold weather con -
struc tion pro vi sions of ACI 530.1/ASCE 6/TMS 602, Ar ti cle
1.8 C, or the fol low ing pro ce dures shall be im ple mented when
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either the ambient temperature falls below 40°F (4°C) or the
temperature of masonry units is below 40°F (4°C).

2104.3.1 Preparation.

1. Temperatures of masonry units shall not be less than
20°F (-7°C) when laid in the masonry. Masonry units
containing frozen moisture, visible ice or snow on
their surface shall not be laid.

2. Visible ice and snow shall be removed from the top
surface of existing foundations and masonry to re-
ceive new construction. These surfaces shall be
heated to above freezing, using methods that do not
result in damage.

2104.3.2 Construction. The following requirements shall
apply to work in progress and shall be based on ambient
temperature.

2104.3.2.1 Construction requirements for tempera-
tures between 40°F (4°C) and 32°F (0°F). The follow-
ing construction requirements shall be met when the
ambient temperature is between 40°F (4°C) and 32°F
(0°C):

1. Glass unit masonry shall not be laid.

2. Water and aggregates used in mortar and grout
shall not be heated above 140°F (60°C).

3. Mortar sand or mixing water shall be heated to pro-
duce mortar temperatures between 40°F (4°C) and
120°F (49°C) at the time of mixing. When water
and aggregates for grout are below 32°F (0°C),
they shall be heated.

2104.3.2.2 Construction requirements for tempera-
tures between 32°F (0°C) and 25°F (-4°C). The
requirements of Section 2104.3.2.1 and the following
construction requirements shall be met when the ambient
temperature is between 32°F (0°C) and 25°F (-4°C):

1. The mortar temperature shall be maintained above
freezing until used in masonry.

2. Aggregates and mixing water for grout shall be
heated to produce grout temperature between 70°F
(21°C) and 120°F (49°C) at the time of mixing.
Grout temperature shall maintained above 70°F
(21°C) at the time of grout placement.

2104.3.2.3 Construction requirements for tempera-
tures between 25°F (-4°C) and 20°F (-7°C). The
requirements of Sections 2104.3.2.1 and 2104.3.2.2 and
the following construction requirements shall be met
when the ambient temperature is between 25°F (-4°C)
and 20°F (-7°C):

1. Masonry surfaces under construction shall be
heated to 40°F (4°C).

2. Wind breaks or enclosures shall be provided when
the wind velocity exceeds 15 miles per hour (mph)
(24 km/h).

3. Prior to grouting, masonry shall be heated to a min-
imum of 40°F (4°C).

2104.3.2.4. Construction requirements for tempera-
tures below 20°F (-7°C). The requirements of Sections

2104.3.2.1, 2104.3.2.2 and 2104.3.2.3 and the following
construction requirement shall be met when the ambient
temperature is below 20°F (-7°C): Enclosures and auxil-
iary heat shall be provided to maintain air temperature
within the enclosure to above 32°F (0°C).

2104.3.3 Protection. The requirements of this section and
Sections 2104.3.3.1 through 2104.3.3.4 apply after the ma-
sonry is placed and shall be based on anticipated minimum
daily temperature for grouted masonry and anticipated
mean daily temperature for ungrouted masonry.

2104.3.3.1 Glass unit masonry. The temperature of
glass unit masonry shall be maintained above 40°F (4°C)
for 48 hours after construction.

2104.3.3.2 Protection requirements for temperatures
between 40°F (4°C) and 25°F (-4°C). When the temper-
ature is between 40°F (4°C) and 25°F (-4°C), newly con-
structed masonry shall be covered with a weather-resistive
membrane for 24 hours after being completed.

2104.3.3.3 Protection requirements for temperatures
between 25°F (-4°C) and 20°F (-7°C). When the tem-
perature is between 25°F (-4°C) and 20°F (-7°C), newly
constructed masonry shall be completely covered with
weather-resistive insulating blankets, or equal protec-
tion, for 24 hours after being completed. The time period
shall be extended to 48 hours for grouted masonry, unless
the only cement in the grout is Type III Portland cement.

2104.3.3.4 Protection requirements for temperatures
below 20°F (-7°C). When the temperature is below 20°F
(-7°C), newly constructed masonry shall be maintained
at a temperature above 32°F (0°C) for at least 24 hours
after being completed by using heated enclosures, elec-
tric heating blankets, infrared lamps or other acceptable
methods. The time period shall be extended to 48 hours
for grouted masonry, unless the only cement in the grout
is Type III Portland cement.

2104.4 Hot weather construction. The hot weather construc-
tion provisions of ACI 530.1/ASCE 6/TMS 602, Article 1.8 D,
or the following procedures shall be implemented when the
temperature or the temperature and wind-velocity limits of this
section are exceeded.

2104.4.1 Preparation. The following requirements shall be
met prior to conducting masonry work.

2104.4.1.1 Temperature. When the ambient tempera-
ture exceeds 100°F (38°C), or exceeds 90°F (32°C) with
a wind velocity greater than 8 mph (13 km/h):

1. Necessary conditions and equipment shall be pro-
vided to produce mortar having a temperature be-
low 120°F (49°C).

2. Sand piles shall be maintained in a damp, loose
condition.

2104.4.1.2 Special conditions. When the ambient tem-
perature exceeds 115°F (46°C), or 105°F (40°C) with a
wind velocity greater than 8 mph (13 km/h), the require-
ments of Section 2104.4.1.1 shall be implemented, and
materials and mixing equipment shall be shaded from di-
rect sunlight.

MASONRY
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2104.4.2 Construction. The following requirements shall
be met while masonry work is in progress.

2104.4.2.1 Temperature. When the ambient tempera-
ture exceeds 100°F (38°C), or exceeds 90°F (32°C) with
a wind velocity greater than 8 mph (13 km/h):

1. The temperature of mortar and grout shall be main-
tained below 120°F (49°C).

2. Mixers, mortar transport containers and mortar
boards shall be flushed with cool water before they
come into contact with mortar ingredients or mortar.

3. Mortar consistency shall be maintained by retem-
pering with cool water.

4. Mortar shall be used within 2 hours of initial mixing.

2104.4.2.2 Special conditions. When the ambient tem-
perature exceeds 115°F (46°C), or exceeds 105°F (40°C)
with a wind velocity greater than 8 mph (13 km/h), the
requirements of Section 2104.4.2.1 shall be imple-
mented and cool mixing water shall be used for mortar
and grout. The use of ice shall be permitted in the mixing
water prior to use. Ice shall not be permitted in the mixing
water when added to the other mortar or grout materials.

2104.4.3 Protection. When the mean daily temperature ex-
ceeds 100°F (38°C), or exceeds 90°F (32°C) with a wind ve-
locity greater than 8 mph (13 km/h), newly constructed
masonry shall be fog sprayed until damp at least three times
a day until the masonry is three days old.

2104.5 Wetting of brick. Brick (clay or shale) at the time of
laying shall require wetting if the unit’s initial rate of water ab-
sorption exceeds 30 grams per 30 square inches (19 355 mm2)
per minute or 0.035 ounce per square inch (1 g/645 mm2) per
minute, as determined by ASTM C 67.

2104.6 Embedded bolts. All embedded bolts shall be grouted
in place.

Exception: Bolts not exceeding 1/4 inch (6.4 mm) diameter
are permitted to be placed in bed joints that are at least 1/2

inch (12.7 mm) in thickness.

2104.7 Cleanouts. A minimum clean-out of size 11/8 inch high
by 41/4 inch length (29 mm by 108 mm) shall be provided at the
bottom course at each vertical bar for all grout pours over 5 feet
(1524 mm) in height. Where cleanouts are not provided, spe-
cial provisions must be made to keep the bottom and sides of
the grout spaces clean and clear prior to grouting.

SECTION 2105
QUALITY ASSURANCE

2105.1 General. A quality assurance program shall be used to
ensure that the constructed masonry is in compliance with the
construction documents.

The quality assurance program shall comply with the in-
spection and testing requirements of Chapter 17.

2105.2 Acceptance relative to strength requirements.

2105.2.1 Compliance with f ′m. Compressive strength of
masonry shall be considered satisfactory if the compressive
strength of each masonry wythe and grouted collar joint
equals or exceeds the value of f ′m.

2105.2.2 Determination of compressive strength. The
compressive strength for each wythe shall be determined by
the unit strength method or by the prism test method as spec-
ified herein.

2105.2.2.1 Unit strength method.

2105.2.2.1.1 Clay masonry. The compressive
strength of masonry shall be determined based on the
strength of the units and the type of mortar specified
using Table 2105.2.2.1.1, provided:

1. Units conform to ASTM C 62, ASTM C 216 or
ASTM C 652 and are sampled and tested in ac-
cordance with ASTM C 67.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to ASTM C 476.
3.2. Minimum grout compressive strength

equals f ′m but not less than 2,000 psi
(13.79 mPa). The compressive strength
of grout shall be determined in accor-
dance with ASTM C 1019.

TABLE 2105.2.2.1.1
COMPRESSIVE STRENGTH OF CLAY MASONRY

NET AREA COMPRESSIVE STRENGTH OF
CLAY MASONRY UNITS (psi) NET AREA COMPRESSIVE

STRENGTH OF MASONRY
(psi)Type M or S mortar Type N mortar

1,700 2,100 1,000

3,350 4,150 1,500

4,950 6,200 2,000

6,600 8,250 2,500

8,250 10,300 3,000

9,900 — 3,500

13,200 — 4,000

For SI: 1 pound per square inch = 0.00689 mPa.

2105.2.2.1.2 Concrete masonry. The compressive
strength of masonry shall be determined based on the
strength of the unit and type of mortar specified using
Table 2105.2.2.1.2, provided:

1. Units conform to ASTM C 55 or ASTM C 90
and are sampled and tested in accordance with
ASTM C 140.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to ASTM C 476.
3.2. Minimum grout compressive strength

equals f ′m but not less than 2,000 psi
(13.79 mPa). The compressive strength
of grout shall be determined in accor-
dance with ASTM C 1019.
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TABLE 2105.2.2.1.2
COMPRESSIVE STRENGTH OF CONCRETE MASONRY

NET AREA COMPRESSIVE STRENGTH OF
CONCRETE MASONRY UNITS (psi)

NET AREA
COMPRESSIVE
STRENGTH OF

MASONRY (psi)aType M or S mortar Type N mortar

1,250 1,300 1,000

1,900 2,150 1,500

2,800 3,050 2,000

3,750 4,050 2,500

4,800 5,250 3,000

For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 mPa.
a. For units less than 4 inches in height, 85 percent of the values listed.

2105.2.2.2 Prism test method.

2105.2.2.2.1 General. The compressive strength of
masonry shall be determined by the prism test
method:

1. Where specified in the construction documents.

2. Where masonry does not meet the requirements
for application of the unit strength method in
Section 2105.2.2.1.

2105.2.2.2.2 Number of prisms per test. A prism
test shall consist of three prisms constructed and
tested in accordance with ASTM C 1314.

2105.3 Testing prisms from constructed masonry. When ap-
proved by the building official, acceptance of masonry that
does not meet the requirements of Section 2105.2.2.1 or
2105.2.2.2 shall be permitted to be based on tests of prisms cut
from the masonry construction in accordance with Sections
2105.3.1, 2105.3.2 and 2105.3.3.

2105.3.1 Prism sampling and removal. A set of three ma-
sonry prisms that are at least 28 days old shall be saw cut
from the masonry for each 5,000 square feet (465 m2) of the
wall area that is in question but not less than one set of three
masonry prisms for the project. The length, width and height
dimensions of the prisms shall comply with the require-
ments of ASTM C 1314. Transporting, preparation and test-
ing of prisms shall be in accordance with ASTM C 1314.

2105.3.2 Compressive strength calculations. The com-
pressive strength of prisms shall be the value calculated in
accordance ASTM C 1314, except that the net cross-sec-
tional area of the prism shall be based on the net mortar bed-
ded area.

2105.3.3 Compliance. Compliance with the requirement
for the specified compressive strength of masonry, f ′m, shall
be considered satisfied provided the modified compressive
strength equals or exceeds the specified f ′m. Additional test-
ing of specimens cut from locations in question shall be per-
mitted.

SECTION 2106
SEISMIC DESIGN

2106.1 Seismic design requirements for masonry. Masonry
structures and components shall comply with the requirements
in Section 1.13.2.2 of ACI 530/ASCE 5/TMS 402 and Section

1.13.3, 1.13.4, 1.13.5, 1.13.6 or 1.13.7 of ACI 530/ASCE
5/TMS 402 depending on the structure’s seismic design cate-
gory as determined in Section 1616.3. All masonry walls, un-
less isolated on three edges from in-plane motion of the basic
structural systems, shall be considered to be part of the seis-
mic-force-resisting system. In addition, the following require-
ments shall be met.

2106.1.1 Basic seismic-force-resisting system. Buildings
relying on masonry shear walls as part of the basic seis-
mic-force-resisting system shall comply with Section
1.13.2.2 of ACI 530/ASCE 5/TMS 402 or with Section
2106.1.1.1, 2106.1.1.2 or 2106.1.1.3.

2106.1.1.1 Ordinary plain prestressed masonry shear
walls. Ordinary plain prestressed masonry shear walls
shall comply with the requirements of Chapter 4 of ACI
530/ASCE 5/TMS 402.

2106.1.1.2 Intermediate prestressed masonry shear
walls. Intermediate prestressed masonry shear walls
shall comply with the requirements of Section 1.13.2.2.4
of ACI 530/ASCE 5/TMS 402 and shall be designed by
Chapter 4, Section 4.5.3.3, of ACI 530/ASCE 5/TMS
402 for flexural strength and by Section 3.2.4.1.2 of ACI
530/ASCE 5/TMS 402 for shear strength. Sections
1.13.2.2.5(a), 3.2.3.5 and 3.2.4.3.2(c) of ACI 530/ASCE
5/TMS 402 shall be applicable for reinforcement. Flex-
ural elements subjected to load reversals shall be sym-
metrically reinforced. The nominal moment strength at
any section along a member shall not be less than
one-fourth the maximum moment strength. The
cross-sectional area of bonded tendons shall be consid-
ered to contribute to the minimum reinforcement in Sec-
tion 1.13.2.2.4 of ACI 530/ASCE 5/TMS 402. Tendons
shall be located in cells that are grouted the full height of
the wall.

2106.1.1.3 Special prestressed masonry shear walls.
Special prestressed masonry shear walls shall comply
with the requirements of Section 1.13.2.2.5 of ACI
530/ASCE 5/TMS 402 and shall be designed by Chapter
4, Section 4.5.3.3, of ACI 530/ASCE 5/TMS 402 for
flexural strength and by Section 3.2.4.1.2 of ACI
530/ASCE 5/TMS 402 for shear strength. Sections
1.13.2.2.5(a), 3.2.3.5 and 3.2.4.3.2(c) of ACI 530/ASCE
5/TMS 402 shall be applicable for reinforcement. Flex-
ural elements subjected to load reversals shall be sym-
metrically reinforced. The nominal moment strength at
any section along a member shall not be less than
one-fourth the maximum moment strength. The
cross-sectional area of bonded tendons shall be consid-
ered to contribute to the minimum reinforcement in Sec-
tion 1.13.2.2.5 of ACI 530/ASCE 5/TMS 402. Special
prestressed masonry shear walls shall also comply with
the requirements of Section 3.2.3.5 of ACI 530/ASCE
5/TMS 402.

2106.1.1.3.1 Prestressing tendons. Prestressing ten-
dons shall consist of bars conforming to ASTM A
722.

2106.1.1.3.2 Grouting. All cells of the masonry wall
shall be grouted.
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2106.2 Anchorage of masonry walls. Masonry walls shall be
anchored to the roof and floors that provide lateral support for
the wall in accordance with Section 1604.8.2.

2106.3 Seismic Design Category B. Structures assigned to
Seismic Design Category B shall conform to the requirements
of Section 1.13.4 of ACI 530/ASCE 5/TMS 402 and to the ad-
ditional requirements of this section.

2106.3.1 Masonry walls not part of the lateral-force-re-
sisting system. Masonry partition walls, masonry screen
walls and other masonry elements that are not designed to
resist vertical or lateral loads, other than those induced by
their own mass, shall be isolated from the structure so that
the vertical and lateral forces are not imparted to these ele-
ments. Isolation joints and connectors between these ele-
ments and the structure shall be designed to accommodate
the design story drift.

2106.4 Additional requirements for structures in Seismic
Design Category C. Structures assigned to Seismic Design
Category C shall conform to the requirements of Section 1.13.5
of ACI 530/ASCE 5/TMS 402 and the additional requirements
of this section.

2106.4.1 Design of discontinuous members that are part
of the lateral-force-resisting system. Columns and pilas-
ters that are part of the lateral-force-resisting system and
that support reactions from discontinuous stiff members
such as walls shall be provided with transverse reinforce-
ment spaced at no more than one-fourth of the least nominal
dimension of the column or pilaster. The minimum trans-
verse reinforcement ratio shall be 0.0015. Beams support-
ing reactions from discontinuous walls or frames shall be
provided with transverse reinforcement spaced at no more
than one-half of the nominal depth of the beam. The mini-
mum transverse reinforcement ratio shall be 0.0015.

2106.5 Additional requirements for structures in Seismic
Design Category D. Structures assigned to Seismic Design
Category D shall conform to the requirements of Section
2106.4, Section 1.13.6 of ACI 530/ASCE 5/TMS 402 and the
additional requirements of this section.

2106.5.1 Loads for shear walls designed by the working
stress design method. When calculating in-plane shear or
diagonal tension stresses by the working stress design
method, shear walls that resist seismic forces shall be de-
signed to resist 1.5 times the seismic forces required by
Chapter 16. The 1.5 multiplier need not be applied to the
overturning moment.

2106.5.2 Shear wall shear strength. For a shear wall
whose nominal shear strength exceeds the shear corre-
sponding to development of its nominal flexural strength,
two shear regions exist.

For all cross sections within a region defined by the base
of the shear wall and a plane at a distance Lw above the base
of the shear wall, the nominal shear strength shall be deter-
mined by Equation 21-1.

Vn = An ρn fy (Equation 21-1)

The required shear strength for this region shall be calcu-
lated at a distance Lw /2 above the base of the shear wall, but
not to exceed one-half story height.

For the other region, the nominal shear strength of the
shear wall shall be determined from Section 2108.

2106.6 Additional requirements for structures in Seismic
Design Category E or F. Structures assigned to Seismic De-
sign Category E or F shall conform to the requirements of Sec-
tion 2106.5 and Section 1.13.7 of ACI 530/ASCE 5/TMS 402.

SECTION 2107
WORKING STRESS DESIGN

2107.1 General. The design of masonry structures using work-
ing stress design shall comply with Section 2106 and the re-
quirements of Chapters 1 and 2, except Section 2.1.2.1 and
2.1.3.3 of ACI 530/ASCE 5/TMS 402. The text of ACI
530/ASCE 5/TMS 402 shall be modified as follows.

2107.2 Modifications to ACI 530/ASCE 5/TMS 402.

2107.2.1 ACI 530/ASCE 5/TMS 402, Chapter 2. Special
inspection during construction shall be provided as set forth
in Section 1704.5.

2107.2.2 ACI 530/ASCE 5/TMS 402, Section 2.1.6. Ma-
sonry columns used only to support light-frame roofs of car-
ports, porches, sheds or similar structures with a maximum
area of 450 square feet (41.8 m2) assigned to Seismic Design
Category A, B or C are permitted to be designed and con-
structed as follows:

1. Concrete masonry materials shall be in accordance
with Section 2103.1. Clay or shale masonry units
shall be in accordance with Section 2103.2.

2. The nominal cross-sectional dimension of columns
shall not be less than 8 inches (203 mm).

3. Columns shall be reinforced with not less than one
No. 4 bar centered in each cell of the column.

4. Columns shall be grouted solid.

5. Columns shall not exceed 12 feet (3658 mm) in
height.

6. Roofs shall be anchored to the columns. Such anchor-
age shall be capable of resisting the design loads spec-
ified in Chapter 16.

7. Where such columns are required to resist uplift
loads, the columns shall be anchored to their footings
with two No. 4 bars extending a minimum of 24
inches (610 mm) into the columns and bent horizon-
tally a minimum of 15 inches (381 mm) in opposite di-
rections into the footings. One of these bars is
permitted to be the reinforcing bar specified in Item 3
above. The total weight of a column and its footing
shall not be less than 1.5 times the design uplift load.

2107.2.3 Lap splices. The minimum length for lap splices
shall be calculated in accordance with ACI 530/ASCE
5/TMS 402, Section 2.1.10.6.1.1. In regions of moment
where the design tensile stresses in the reinforcement are
greater than 80 percent of the allowable steel stress Fs, the
lap splice length calculated by Equation 2.9 of ACI
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530/ASCE 5/ TMS 402, Section 2.1.10.6.1.1 shall be in-
creased by 50 percent.

2107.2.4 ACI 530/ASCE 5/TMS 402, maximum bar
size. The bar diameter shall not exceed one-eighth of the
nominal wall thickness and shall not exceed one-quarter of
the least dimension of the cell, course or collar joint in
which it is placed.

2107.2.5 ACI 530/ASCE 5/TMS 402, splices for large
bars. Reinforcing bars larger than No. 9 in size shall be
spliced using mechanical connectors in accordance with
ACI 530/ASCE 5/TMS 402, Section 2.1.10.6.3.

2107.2.6 ACI 530/ASCE 5/TMS 402, Maximum rein-
forcement percentage. Special reinforced masonry shear
walls having a shear span ratio, M/Vd, equal to or greater
than 1.0 and having an axial load, P greater than 0.05 f ′mAn

which are subjected to in-plane forces, shall have a maxi-
mum reinforcement ratio, ρmax, not greater than that com-
puted as follows:

ρmax =
nf

f n
f

f

m

y

y

m

′

+
′







2

(Equation 21-3)

SECTION 2108
STRENGTH DESIGN OF MASONRY

2108.1 General. The design of masonry structures using
strength design shall comply with Section 2106 and the re-
quirements of Chapters 1 and 3 of ACI 530/ASCE 5/TMS
402.

The minimum nominal thickness for hollow clay masonry
in accordance with Section 3.2.5.5 of ACI 530/ASCE 5/TMS
402 shall be 4 inches (102 mm).

2108.2 ACI 530/ASCE 5/TMS 402, Section 3.2.2(g). Mod-
ify Section 3.2.2(g) as follows:

3.2.2(g). The relationship between masonry compressive
stress and masonry strain shall be assumed to be defined by
the following:

Masonry stress of 0.80 ƒ′m shall be assumed uniformly
distributed over an equivalent compression zone bounded
by edges of the cross section and a straight line located par-
allel to the neutral axis at a distance, a = 0.80 c, from the fi-
ber of maximum compressive strain. The distance, c, from
the fiber of maximum strain to the neutral axis shall be
measured perpendicular to that axis. For out-of-plane
bending, the width of the equivalent stress block shall not

be taken greater than six times the nominal thickness of the
masonry wall or the spacing between reinforcement,
whichever is less. For in-plane bending of flanged walls,
the effective flange width shall not exceed six times the
thickness of the flange.

2108.3 ACI 530/ASCE 5/TMS 402, Section 3.2.3.4. Modify
Section 3.2.3.4 (b) and (c) as follows:

3.2.3.4 (b). A welded splice shall have the bars butted and
welded to develop at least 125 percent of the yield strength,
ƒy, of the bar in tension or compression, as required.
Welded splices shall be of ASTM A 706 steel reinforce-
ment. Welded splices shall not be permitted in plastic
hinge zones of intermediate or special reinforced walls or
special moment frames of masonry.

3.2.3.4 (c). Mechanical splices shall be classified as Type 1
or 2 according to Section 21.2.6.1 of ACI 318. Type 1 me-
chanical splices shall not be used within a plastic hinge
zone or within a beam-column joint of intermediate or spe-
cial reinforced masonry shear walls or special moment
frames. Type 2 mechanical splices are permitted in any lo-
cation within a member.

2108.4 ACI 530/ASCE 5/TMS 402, Section 3.2.3.5.1. Add
the following text to Section 3.2.3.5.1:

For special prestressed masonry shear walls, strain in all
prestressing steel shall be computed to be compatible with a
strain in the extreme tension reinforcement equal to five times
the strain associated with the reinforcement yield stress, fy.
The calculation of the maximum reinforcement shall consider
forces in the prestressing steel that correspond to these calcu-
lated strains.

SECTION 2109
EMPIRICAL DESIGN OF MASONRY

2109.1 General. Empirically designed masonry shall con-
form to this chapter or Chapter 5 of ACI 530/ASCE 5/TMS
402.

2109.1.1 Limitations. Empirical masonry design shall not
be utilized for any of the following conditions:

1. The design or construction of masonry in buildings
assigned to Seismic Design Category D, E or F as
specified in Section 1616, and the design of the seis-
mic-force-resisting system for buildings assigned to
Seismic Design Category B or C.
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2. The design or construction of masonry structures lo-
cated in areas where the basic wind speed exceeds 110
mph (177 km/hr).

3. Buildings more than 35 feet (10 668 mm) in height
which have masonry wall lateral-force-resisting sys-
tems.

In buildings that exceed one or more of the above limita-
tions, masonry shall be designed in accordance with the
engineered design provisions of Section 2107 or 2108, or
the foundation wall provisions of Section 1805.5.

2109.2 Lateral stability.

2109.2.1 Shear walls. Where the structure depends upon
masonry walls for lateral stability, shear walls shall be pro-
vided parallel to the direction of the lateral forces resisted.

2109.2.1.1 Shear wall thickness. Minimum nominal
thickness of masonry shear walls shall be 8 inches (203
mm).

Exception: Shear walls of one-story buildings are
permitted to be a minimum nominal thickness of 6
inches (152 mm).

2109.2.1.2 Cumulative length of shear walls. In each
direction in which shear walls are required for lateral
stability, shear walls shall be positioned in two separate
planes. The minimum cumulative length of shear walls
provided shall be 0.4 times the long dimension of the
building. Cumulative length of shear walls shall not
include openings or any element whose length is less
than one-half its height.

2109.2.1.3 Maximum diaphragm ratio. Masonry
shear walls shall be spaced so that the length-to-width
ratio of each diaphragm transferring lateral forces to the
shear walls does not exceed the values given in Table
2109.2.1.3.

TABLE 2109.2.1.3
DIAPHRAGM LENGTH-TO-WIDTH RATIOS

FLOOR OR ROOF DIAPHRAGM
CONSTRUCTION

MAXIMUM LENGTH-TO-WIDTH
RATIO OF DIAPHRAGM PANEL

Cast-in-place concrete 5:1

Precast concrete 4:1

Metal deck with concrete fill 3:1

Metal deck with no fill 2:1

Wood 2:1

2109.2.2 Roofs. The roof construction shall be designed so
as not to impart out-of-plane lateral thrust to the walls un-
der roof gravity load.

2109.2.3 Surface-bonded walls. Dry-stacked, sur-
face-bonded concrete masonry walls shall comply with the
requirements of this code for masonry wall construction,
except where otherwise noted in this section.

2109.2.3.1 Strength. Dry-stacked, surface-bonded
concrete masonry walls shall be of adequate strength
and proportions to support all superimposed loads with-
out exceeding the allowable stresses listed in Table
2109.2.3.1. Allowable stresses not specified in Table
2109.2.3.1 shall comply with the requirements of ACI
530/ASCE 5/TMS 402.

TABLE 2109.2.3.1
ALLOWABLE STRESS GROSS CROSS-SECTIONAL

AREA FOR DRY-STACKED, SURFACE-BONDED
CONCRETE MASONRY WALLS

DESCRIPTION
MAXIMUM ALLOWABLE STRESS

(psi)

Compression standard block 45

Shear 10

Flexural tension
Vertical span
Horizontal span

18
30

For SI:1 pound per square inch = 0.006895 mPa.

2109.2.3.2 Construction. Construction of dry-
stacked, surface-bonded masonry walls, including
stacking and leveling of units, mixing and application
of mortar and curing and protection shall comply with
ASTM C 946.

2109.3 Compressive stress requirements.

2109.3.1 Calculations. Compressive stresses in masonry
due to vertical dead plus live loads, excluding wind or seis-
mic loads, shall be determined in accordance with Section
2109.3.2.1. Dead and live loads shall be in accordance with
Chapter 16, with live load reductions as permitted in Sec-
tion 1607.9.

2109.3.2 Allowable compressive stresses. The compres-
sive stresses in masonry shall not exceed the values given
in Table 2109.3.2. Stress shall be calculated based on spec-
ified rather than nominal dimensions.

2109.3.2.1 Calculated compressive stresses. Calcu-
lated compressive stresses for single wythe walls and
for multiwythe composite masonry walls shall be deter-
mined by dividing the design load by the gross
cross-sectional area of the member. The area of open-
ings, chases or recesses in walls shall not be included in
the gross cross-sectional area of the wall.

2109.3.2.2 Multiwythe walls. The allowable stress
shall be as given in Table 2109.3.2 for the weakest com-
bination of the units used in each wythe.
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TABLE 2109.3.2
ALLOWABLE COMPRESSIVE STRESSES FOR EMPIRICAL DESIGN OF MASONRY

CONSTRUCTION; COMPRESSIVE
STRENGTH OF UNIT
GROSS AREA (psi)

ALLOWABLE COMPRESSIVE
STRESSESa GROSS CROSS-SECTIONAL AREA (psi)

Type M or S mortar Type N mortar

Solid masonry of brick and other solid units of clay or
shale; sand-lime or concrete brick:
 8,000 or greater
 4,500
 2,500
 1,500

350
225
160
115

300
200
140
100

Grouted masonry, of clay or shale; sand-lime or concrete:
 4,500 or greater
 2,500
 1,500

225
160
115

200
140
100

Solid masonry of solid concrete masonry units:
 3,000 or greater
 2,000
 1,200

225
160
115

200
140
100

Masonry of hollow load-bearing units:
 2,000 or greater
 1,500
 1,000
 700

140
115
75
60

120
100
70
55

Hollow walls (noncomposite masonry bonded)b

 Solid units:
  2,500 or greater
  1,500
 Hollow units

160
115
75

140
100
70

Stone ashlar masonry:
 Granite
 Limestone or marble
 Sandstone or cast stone

720
450
360

640
400
320

Rubble stone masonry
 Coursed, rough or random 120 100

For SI: 1 pound per square inch = 0.006895 MPa.
a. Lin ear in ter po la tion for de ter min ing al low able stresses for ma sonry units hav ing com pres sive strengths which are in ter me di ate be tween those given in the ta ble is

per mit ted.
b. Where floor and roof loads are car ried upon one wythe, the gross cross-sec tional area is that of the wythe un der load; if both wythes are loaded, the gross cross-sec -

tional area is that of the wall mi nus the area of the cav ity be tween the wythes. Walls bonded with metal ties shall be con sid ered as noncomposite walls un less col lar
joints are filled with mor tar or grout.



2109.4 Lat eral sup port.

2109.4.1 In ter vals. Ma sonry walls shall be lat er ally sup -
ported in ei ther the hor i zon tal or ver ti cal di rec tion at in ter -
vals not ex ceed ing those given in Ta ble 2109.4.1.

TABLE 2109.4.1
WALL LATERAL SUPPORT REQUIREMENTS

CONSTRUCTION

MAXIMUM WALL LENGTH TO
THICKNESS OR WALL HEIGHT 

TO THICKNESS 

Bearing walls
 Solid units or fully grouted
 All others

20
18

Nonbearing walls
 Exterior
 Interior

18
36

2109.4.2 Thick ness. Ex cept for cav ity walls and can ti le ver
walls, the thick ness of a wall shall be its nom i nal thick ness
mea sured per pen dic u lar to the face of the wall. For cav ity
walls, the thick ness shall be de ter mined as the sum of the
nom i nal thick nesses of the in di vid ual wythes. For can ti le ver 
walls, ex cept for par a pets, the ra tio of height-to-nom i nal
thick ness shall not ex ceed six for solid ma sonry or four for
hol low ma sonry. For par a pets, see Sec tion 2109.5.5.

2109.4.3 Sup port el e ments. Lat eral sup port shall be pro -
vided by cross walls, pi las ters, but tresses or struc tural frame 
mem bers when the lim it ing dis tance is taken hor i zon tally, or 
by floors, roofs act ing as di a phragms or struc tural frame
mem bers when the lim it ing dis tance is taken ver ti cally.

2109.5 Thick ness of ma sonry. Min i mum thick ness re quire -
ments shall be based on nom i nal di men sions of ma sonry.

2109.5.1 Thick ness of walls. The thick ness of ma sonry
walls shall con form to the re quire ments of Sec tion 2109.5.

2109.5.2 Min i mum thick ness. The min i mum thick ness of
ma sonry bear ing walls more than one story high shall be 8
inches (203 mm). Bear ing walls of one-story build ings shall
not be less than 6 inches (152 mm) thick.

2109.5.3 Rub ble stone walls. The min i mum thick ness of
rough or ran dom or coursed rub ble stone walls shall be 16
inches (406 mm).

2109.5.4 Change in thick ness. Where walls of ma sonry of
hol low units or ma sonry bonded hol low walls are de creased
in thick ness, a course or courses of solid ma sonry shall be
in ter posed be tween the wall be low and the thin ner wall
above, or spe cial units or con struc tion shall be used to trans -
mit the loads from face shells or wythes above to those be -
low.

2109.5.5 Par a pet walls.

2109.5.5.1 Min i mum thick ness. Unreinforced par a pet
walls shall be at least 8 inches (203 mm) thick, and their
height shall not ex ceed three times their thick ness.

2109.5.5.2 Ad di tional pro vi sions. Ad di tional pro vi -
sions for par a pet walls are con tained in Sec tions 1503.2
and 1503.3.

2109.5.6 Foun da tion walls. Foun da tion walls shall com ply
with the re quire ments of Sec tions 2109.5.6.1 and
2109.5.6.2.

2109.5.6.1 Min i mum thick ness. Min i mum thick ness
for foun da tion walls shall com ply with the re quire ments
of Ta ble 2109.5.6.1. The pro vi sions of Ta ble 2109.5.6.1
are only ap pli ca ble where the fol low ing con di tions are
met:

1. The foun da tion wall does not ex ceed 8 feet (2438
mm) in height be tween lat eral sup ports,

2. The ter rain sur round ing foun da tion walls is graded 
to drain sur face wa ter away from foun da tion walls,

3. Back fill is drained to re move ground wa ter away
from foun da tion walls,

4. Lat eral sup port is pro vided at the top of foun da tion
walls prior to back fill ing,

5. The length of foun da tion walls be tween per pen -
dic u lar ma sonry walls or pi las ters is a max i mum of 
three times the base ment wall height,

6. The back fill is gran u lar and soil con di tions in the
area are nonexpansive, and

7. Ma sonry is laid in run ning bond us ing Type M or S
mor tar.

2109.5.6.2 De sign re quire ments. Where the re quire -
ments of Sec tion 2109.5.6.1 are not met, foun da tion
walls shall be de signed in ac cor dance with Sec tion
1805.5.

TA BLE 2109.5.6.1
FOUN DA TION WALL CON STRUC TION

WALL
CONSTRUCTION

NOMINAL WALL
THICKNESS

(inches)

MAXIMUM DEPTH OF
UNBALANCED BACKFILL

(feet)

Hollow unit masonry
8

10
12

5
6
7

Solid unit masonry
8

10
12

5
7
7

Fully grouted masonry
8

10
12

7
8
8

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.

2109.6 Bond.

2109.6.1 Gen eral. The fac ing and back ing of multiwythe
ma sonry walls shall be bonded in ac cor dance with Sec tion
2109.6.2, 2109.6.3 or 2109.6.4.

2109.6.2 Bonding with ma sonry head ers.

2109.6.2.1 Solid units. Where the fac ing and back ing
(ad ja cent wythes) of solid ma sonry con struc tion are
bonded by means of ma sonry head ers, no less than 4 per -
cent of the wall sur face of each face shall be com posed of
head ers ex tend ing not less than 3 inches (76 mm) into the
back ing. The dis tance be tween ad ja cent full-length
head ers shall not ex ceed 24 inches (610 mm) ei ther ver ti -
cally or hor i zon tally. In walls in which a sin gle header
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does not ex tend through the wall, head ers from the op po -
site sides shall over lap at least 3 inches (76 mm), or head -
ers from op po site sides shall be cov ered with an other
header course over lap ping the header be low at least 3
inches (76 mm).

2109.6.2.2 Hol low units. Where two or more hol low
units are used to make up the thick ness of a wall, the
stretcher courses shall be bonded at ver ti cal in ter vals not
ex ceed ing 34 inches (864 mm) by lap ping at least 3
inches (76 mm) over the unit be low, or by lap ping at ver -
ti cal in ter vals not ex ceed ing 17 inches (432 mm) with
units that are at least 50 per cent greater in thick ness than
the units be low.

2109.6.2.3 Ma sonry bonded hol low walls. In ma sonry
bonded hol low walls, the fac ing and back ing shall be
bonded so that not less than 4 per cent of the wall sur face
of each face is com posed of ma sonry bonded units ex -
tend ing not less than 3 inches (76 mm) into the back ing.
The dis tance be tween ad ja cent bonders shall not ex ceed
24 inches (610 mm) ei ther ver ti cally or hor i zon tally.

2109.6.3 Bonding with wall ties or joint re in force ment.

2109.6.3.1 Bonding with wall ties. Ex cept as re quired
by Sec tion 2109.6.3.1.1, where the fac ing and back ing
(ad ja cent wythes) of ma sonry walls are bonded with wire 
size W2.8 (MW18) wall ties or metal wire of equiv a lent
stiff ness em bed ded in the hor i zon tal mor tar joints, there
shall be at least one metal tie for each 41/2 square feet
(0.42 m2) of wall area. The max i mum ver ti cal dis tance
be tween ties shall not ex ceed 24 inches (610 mm), and
the max i mum hor i zon tal dis tance shall not ex ceed 36
inches (914 mm). Rods or ties bent to rect an gu lar shape
shall be used with hol low ma sonry units laid with the
cells ver ti cal. In other walls, the ends of ties shall be bent
to 90-de gree (1.57 rad) an gles to pro vide hooks no less
than 2 inches (51 mm) long. Wall ties shall be with out
drips. Ad di tional bond ing ties shall be pro vided at all
open ings, spaced not more than 36 inches (914 mm)
apart around the per im e ter and within 12 inches (305
mm) of the open ing. 

2109.6.3.1.1 Bonding with ad just able wall ties.
Where the fac ing and back ing (ad ja cent wythes) of
ma sonry are bonded with ad just able wall ties, there
shall be at least one tie for each 1.77 square feet (0.164 
m2) of wall area. Nei ther the ver ti cal nor hor i zon tal
spac ing of the ad just able wall ties shall ex ceed 16
inches (406 mm). The max i mum ver ti cal off set of bed
joints from one wythe to the other shall be 11/4 inches
(32 mm). The max i mum clear ance be tween con nect -
ing parts of the ties shall be 1/16 inch (1.6 mm). When
pintle legs are used, ties shall have at least two wire
size W2.8 (MW18) legs.

2109.6.3.2 Bonding with pre fab ri cated joint re in -
force ment. Where the fac ing and back ing (ad ja cent
wythes) of ma sonry are bonded with pre fab ri cated joint
re in force ment, there shall be at least one cross wire serv -
ing as a tie for each 22/3 square feet (0.25 m2) of wall area.
The ver ti cal spac ing of the joint re in forc ing shall not ex -
ceed 24 inches (610 mm). Cross wires on pre fab ri cated

joint re in force ment shall not be less than W1.7 (MW11)
and shall be with out drips. The lon gi tu di nal wires shall
be em bed ded in the mor tar.

2109.6.4 Bonding with nat u ral or cast stone.

2109.6.4.1 Ashlar ma sonry. In ashlar ma sonry, bonder
units, uni formly dis trib uted, shall be pro vided to the ex -
tent of not less than 10 per cent of the wall area. Such
bonder units shall ex tend not less than 4 inches (102 mm) 
into the back ing wall.

2109.6.4.2 Rub ble stone ma sonry. Rub ble stone ma -
sonry 24 inches (610 mm) or less in thick ness shall have
bonder units with a max i mum spac ing of 36 inches (914
mm) ver ti cally and 36 inches (914 mm) hor i zon tally, and 
if the ma sonry is of greater thick ness than 24 inches (610
mm), shall have one bonder unit for each 6 square feet
(0.56 m2) of wall sur face on both sides. 

2109.6.5 Ma sonry bond ing pat tern.

2109.6.5.1 Ma sonry laid in run ning bond. Each wythe
of ma sonry shall be laid in run ning bond, head joints in
suc ces sive courses shall be off set by not less than
one-fourth the unit length or the ma sonry walls shall be
re in forced lon gi tu di nally as re quired in Sec tion
2109.6.5.2.p

2109.6.5.2 Ma sonry laid in stack bond. Where unit ma -
sonry is laid with less head joint off set than in Sec tion
2109.6.5.1, the min i mum area of hor i zon tal re in force -
ment placed in mor tar bed joints or in bond beams spaced 
not more than 48 inches (1219 mm) apart, shall be 0.0003 
times the ver ti cal cross-sec tional area of the wall.

2109.7 An chor age.

2109.7.1 Gen eral. Ma sonry el e ments shall be an chored in
ac cor dance with Sec tions 2109.7.2 through 2109.7.4.

2109.7.2 In ter secting walls. Ma sonry walls de pend ing
upon one an other for lat eral sup port shall be an chored or
bonded at lo ca tions where they meet or in ter sect by one of
the meth ods in di cated in Sec tions 2109.7.2.1 through
2109.7.2.5.

2109.7.2.1 Bonding pat tern. Fifty per cent of the units at 
the in ter sec tion shall be laid in an over lap ping ma sonry
bond ing pat tern, with al ter nate units hav ing a bear ing of
not less than 3 inches (76 mm) on the unit be low.

2109.7.2.2 Steel con nec tors. Walls shall be an chored by
steel con nec tors hav ing a min i mum sec tion of 1/4 inch
(6.4 mm) by 11/2 inches (38 mm), with ends bent up at
least 2 inches (51 mm) or with cross pins to form an chor -
age. Such an chors shall be at least 24 inches (610 mm)
long and the max i mum spac ing shall be 48 inches (1219
mm).

2109.7.2.3 Joint re in force ment. Walls shall be an -
chored by joint re in force ment spaced at a max i mum dis -
tance of 8 inches (203 mm). Lon gi tu di nal wires of such
re in force ment shall be at least wire size W1.7 (MW 11)
and shall ex tend at least 30 inches (762 mm) in each di -
rec tion at the in ter sec tion.
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2109.7.2.4 In te rior nonload-bear ing walls. In te rior
nonload-bear ing walls shall be an chored at their in ter -
sec tion, at ver ti cal in ter vals of not more than 16 inches
(406 mm) with joint re in force ment or 1/4-inch (6.4 mm)
mesh gal va nized hard ware cloth.

2109.7.2.5 Ties, joint re in force ment or an chors. Other
metal ties, joint re in force ment or an chors, if used, shall
be spaced to pro vide equiv a lent area of an chor age to that
re quired by this sec tion.

2109.7.3 Floor and roof an chor age. Floor and roof di a -
phragms pro vid ing lat eral sup port to ma sonry shall com ply
with the live loads in Sec tion 1607.3 and shall be con nected
to the ma sonry in ac cor dance with Sec tions 2109.7.3.1
through 2109.7.3.3.

2109.7.3.1 Wood floor joists. Wood floor joists bear ing
on ma sonry walls shall be an chored to the wall at in ter -
vals not to ex ceed 72 inches (1829 mm) by metal strap
an chors. Joists par al lel to the wall shall be an chored with
metal straps spaced not more than 72 inches (1829 mm)
o.c. ex tend ing over or un der and se cured to at least three
joists. Blocking shall be pro vided be tween joists at each
strap an chor. 

2109.7.3.2 Steel floor joists. Steel floor joists bear ing on 
ma sonry walls shall be an chored to the wall with 3/8-inch
(9.5 mm) round bars, or their equiv a lent, spaced not more 
than 72 inches (1829 mm) o.c. Where joists are par al lel
to the wall, an chors shall be lo cated at joist bridg ing. 

2109.7.3.3 Roof di a phragms. Roof di a phragms shall be 
an chored to ma sonry walls with 1/2-inch-di am e ter (12.7
mm) bolts, 72 inches (1829 mm) o.c. or their equiv a lent.
Bolts shall ex tend and be em bed ded at least 15 inches
(381 mm) into the ma sonry, or be hooked or welded to
not less than 0.20 square inch (129 mm2) of bond beam
re in force ment placed not less than 6 inches (152 mm)
from the top of the wall. 

2109.7.4 Walls ad join ing struc tural fram ing. Where
walls are de pend ent upon the struc tural frame for lat eral
sup port, they shall be an chored to the struc tural mem bers
with metal an chors or oth er wise keyed to the struc tural
mem bers. Metal an chors shall con sist of 1/2-inch (12.7 mm)
bolts spaced at 48 inches (1219 mm) o.c. em bed ded 4 inches 
(102 mm) into the ma sonry, or their equiv a lent area. 

2109.8 Adobe con struc tion. Adobe con struc tion shall com ply 
with this sec tion and shall be sub ject to the re quire ments of this
code for Type V con struc tion.

2109.8.1 Unstabilized adobe.

2109.8.1.1 Com pres sive strength. Adobe units shall
have an av er age com pres sive strength of 300 psi (2068
kPa) when tested in ac cor dance with ASTM C 67. Five
sam ples shall be tested and no in di vid ual unit is per mit -
ted to have a com pres sive strength of less than 250 psi
(1724 kPa).

2109.8.1.2 Modu lus of rup ture. Adobe units shall have
an av er age modu lus of rup ture of 50 psi (345 kPa) when

tested in ac cor dance with the fol low ing pro ce dure. Five
sam ples shall be tested and no in di vid ual unit shall have a 
modu lus of rup ture of less than 35 psi (241 kPa).

2109.8.1.2.1 Sup port con di tions. A cured unit shall
be sim ply sup ported by 2-inch-di am e ter (51 mm) cy -
lin dri cal sup ports lo cated 2 inches (51 mm) in from
each end and ex tend ing the full width of the unit.

2109.8.1.2.2 Loading con di tions. A 2-inch-di am e ter 
(51 mm) cyl in der shall be placed at midspan par al lel
to the sup ports.

2109.8.1.2.3 Testing pro ce dure. A ver ti cal load shall 
be ap plied to the cyl in der at the rate of 500 pounds per
min ute (37 N/s) un til fail ure oc curs.

2109.8.1.2.4 Modu lus of rup ture de ter mi na tion.
The modu lus of rup ture shall be de ter mined by the
equation:

fr  =  3WLs  /2bt 2 (Equa tion 21-4)

where, for the pur poses of this sec tion only:

b = Width of the test spec i men mea sured par al lel to
the load ing cyl in der, inches (mm).

fr = Modu lus of rup ture, psi (MPa).

Ls = Dis tance be tween sup ports, inches (mm).

t = Thick ness of the test spec i men mea sured par al -
lel to the di rec tion of load, inches (mm).

W = The ap plied load at fail ure, pounds (N).

2109.8.1.3 Mois ture con tent re quire ments. Adobe
units shall have a mois ture con tent not ex ceed ing 4 per -
cent by weight.

2109.8.1.4 Shrink age cracks. Adobe units shall not
con tain more than three shrink age cracks and any sin gle
shrink age crack shall not ex ceed 3 inches (76 mm) in
length or 1/8 inch (3.2 mm) in width.

2109.8.2 Sta bi lized adobe.

2109.8.2.1 Ma te rial re quire ments. Sta bi lized adobe
shall com ply with the ma te rial re quire ments of
unstabilized adobe in ad di tion to Sec tions 2109.8.2.1.1
and 2109.8.2.1.2.

2109.8.2.1.1 Soil re quire ments. Soil used for sta bi -
lized adobe units shall be chem i cally com pat i ble with
the sta bi liz ing ma te rial.

2109.8.2.1.2 Ab sorp tion re quire ments. A 4-inch
(102 mm) cube, cut from a sta bi lized adobe unit dried
to a con stant weight in a ven ti lated oven at 212°F to
239°F (100°C to 115°C), shall not ab sorb more than
21/2- per cent mois ture by weight when placed upon a
con stantly wa ter-sat u rated, po rous sur face for seven
days. A min i mum of five spec i mens shall be tested
and each spec i men shall be cut from a sep a rate unit.
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2109.8.3 Working stress. The al low able com pres sive stress 
based on gross cross-sec tional area of adobe shall not ex -
ceed 30 psi (207 kPa).

2109.8.3.1 Bolts. Bolt val ues shall not ex ceed those set
forth in Ta ble 2109.8.3.1.

TABLE 2109.8.3.1
ALLOWABLE SHEAR ON BOLTS IN ADOBE MASONRY

DIAMETER OF BOLTS
(inches)

MINIMUM EMBEDMENT
(inches)

SHEAR
(pounds)

1/2 — —

5/8 12 200

3/4 15 300

7/8 18 400

1 21 500

11/8 24 600

For SI: 1 inch = 25.4 mm, 1 pound = 4.448 N.

2109.8.4 Con struc tion.

2109.8.4.1 Gen eral.

2109.8.4.1.1 Height re stric tions. Adobe con struc -
tion shall be lim ited to build ings not ex ceed ing one
story, ex cept that two-story con struc tion is al lowed
when de signed by a reg is tered de sign pro fes sional.

2109.8.4.1.2 Mor tar re stric tions. Mor tar for sta bi -
lized adobe units shall com ply with Chap ter 21 or
adobe soil. Adobe soil used as mor tar shall com ply
with ma te rial re quire ments for sta bi lized adobe. Mor -
tar for unstabilized adobe shall be port land ce ment
mor tar.

2109.8.4.1.3 Mor tar joints. Adobe units shall be laid
with full head and bed joints and in full run ning bond.

2109.8.4.1.4 Par a pet walls. Par a pet walls con -
structed of adobe units shall be wa ter proofed.

2109.8.4.2 Wall thick ness. The min i mum thick ness of
ex te rior walls in one-story build ings shall be 10 inches
(254 mm). The walls shall be lat er ally sup ported at in ter -
vals not ex ceed ing 24 feet (7315 mm). The min i mum
thick ness of in te rior load-bear ing walls shall be 8 inches
(203 mm). In no case shall the un sup ported height of any
wall con structed of adobe units ex ceed 10 times the
thick ness of such wall.

2109.8.4.3 Foun da tions. 

2109.8.4.3.1 Foun da tion sup port. Walls and par ti -
tions con structed of adobe units shall be sup ported by
foun da tions or foot ings that ex tend not less than 6
inches (152 mm) above ad ja cent ground sur faces and
are con structed of solid ma sonry (ex clud ing adobe) or 
con crete. Foot ings and foun da tions shall com ply with
Chap ter 18.

2109.8.4.3.2 Lower course re quire ments. Sta bi -
lized adobe units shall be used in adobe walls for the
first 4 inches (102 mm) above the fin ished first-floor
el e va tion.

2109.8.4.4 Iso lated piers or col umns. Adobe units shall 
not be used for iso lated piers or col umns in a load-bear -
ing ca pac ity. Walls less than 24 inches (610 mm) in
length shall be con sid ered iso lated piers or col umns.

2109.8.4.5 Tie beams. Ex te rior walls and in te rior
load-bear ing walls con structed of adobe units shall have
a con tin u ous tie beam at the level of the floor or roof
bear ing and meet ing the fol low ing re quire ments.

2109.8.4.5.1 Con crete tie beams. Con crete tie beams 
shall be a min i mum depth of 6 inches (152 mm) and a
min i mum width of 10 inches (254 mm). Con crete tie
beams shall be con tin u ously re in forced with a min i -
mum of two No. 4 re in forc ing bars. The ul ti mate com -
pres sive strength of con crete shall be at least 2,500 psi 
(17.2 MPa) at 28 days.

2109.8.4.5.2 Wood tie beams. Wood tie beams shall
be solid or built up of lum ber hav ing a min i mum nom -
i nal thick ness of 1 inch (25 mm), and shall have a min -
i mum depth of 6 inches (152 mm) and a min i mum
width of 10 inches (254 mm). Joints in wood tie
beams shall be spliced a min i mum of 6 inches (152
mm). No splices shall be al lowed within 12 inches
(305 mm) of an open ing. Wood used in tie beams shall 
be ap proved nat u rally de cay-re sis tant or pres -
sure-treated wood.

2109.8.4.6 Ex te rior fin ish. Ex te rior walls con structed
of unstabilized adobe units shall have their ex te rior sur -
face cov ered with a min i mum of two coats of port land ce -
ment plas ter hav ing a min i mum thick ness of 3/4 inch
(19.1 mm) and con form ing to ANSI A42.2. Lathing shall 
com ply with ANSI A42.3. Fas teners shall be spaced at
16 inches (406 mm) o.c. max i mum. Ex posed wood sur -
faces shall be treated with an ap proved wood pre ser va -
tive or other pro tec tive coat ing prior to lath ap pli ca tion.

2109.8.4.7 Lin tels. Lin tels shall be con sid ered struc tural 
mem bers and shall be de signed in ac cor dance with the
ap pli ca ble pro vi sions of Chap ter 16.

SEC TION 2110
GLASS UNIT MA SONRY

2110.1 Scope. This sec tion cov ers the em pir i cal re quire ments
for nonload-bear ing glass unit ma sonry el e ments in ex te rior or
in te rior walls.

2110.1.1 Lim i ta tions. Solid or hol low ap proved glass block 
shall not be used in fire walls, party walls, fire bar ri ers or fire 
par ti tions, or for load-bear ing con struc tion. Such blocks
shall be erected with mor tar and re in force ment in metal
chan nel-type frames, struc tural frames, ma sonry or con -
crete re cesses, em bed ded panel an chors as pro vided for both 
ex te rior and in te rior walls or other ap proved joint ma te ri als.
Wood strip fram ing shall not be used in walls re quired to
have a fire-re sis tance rat ing by other pro vi sions of this code.

Ex cep tions:

1. Glass-block as sem blies hav ing a fire pro tec tion
rat ing of not less than 3/4 hour shall be per mit ted as
open ing protectives in ac cor dance with Sec tion
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715 in fire barriers and fire partitions that have a re-
quired fire-resistance rating of 1 hour or less and
do not enclose exit stairways or exit passageways.

2. Glass-block assemblies as permitted in Section
404.5, Exception 2.

2110.2 Units. Hollow or solid glass-block units shall be stan-
dard or thin units.

2110.2.1 Standard units. The specified thickness of stan-
dard units shall be 37/8 inches (98 mm).

2110.2.2 Thin units. The specified thickness of thin units
shall be 31/8 inches (79 mm) for hollow units or 3 inches (76
mm) for solid units.

2110.3 Panel size.

2110.3.1 Exterior standard-unit panels. The maximum
area of each individual exterior standard-unit panel shall be
144 square feet (13.4 m2) when the design wind pressure is
20 psf (958 N/m2). The maximum panel dimension between
structural supports shall be 25 feet (7620 mm) in width or 20
feet (6096 mm) in height. The panel areas are permitted to
be adjusted in accordance with Figure 2110.3.1 for other
wind pressures.

2110.3.2 Exterior thin-unit panels. The maximum area of
each individual exterior thin-unit panel shall be 85 square feet
(7.9 m2). The maximum dimension between structural sup-
ports shall be 15 feet (4572 mm) in width or 10 feet (3048
mm) in height. Thin units shall not be used in applications
where the design wind pressure exceeds 20 psf (958 N/m2).

2110.3.3 Interior panels. The maximum area of each indi-
vidual standard-unit panel shall be 250 square feet (23.2
m2). The maximum area of each thin-unit panel shall be 150
square feet (13.9 m2). The maximum dimension between
structural supports shall be 25 feet (7620 mm) in width or 20
feet (6096 mm) in height.

2110.3.4 Solid units. The maximum area of solid
glass-block wall panels in both exterior and interior walls
shall not be more than 100 square feet (9.3 m2).

2110.3.5 Curved panels. The width of curved panels shall
conform to the requirements of Sections 2110.3.1, 2110.3.2
and 2110.3.3, except additional structural supports shall be
provided at locations where a curved section joins a straight
section, and at inflection points in multicurved walls.

2110.4 Support.

2110.4.1 Isolation. Glass unit masonry panels shall be iso-
lated so that in-plane loads are not imparted to the panel.

2110.4.2 Vertical. Maximum total deflection of structural
members supporting glass unit masonry shall not exceed l/600.

2110.4.3 Lateral. Glass unit masonry panels more than one
unit wide or one unit high shall be laterally supported along
their tops and sides. Lateral support shall be provided by
panel anchors along the top and sides spaced not more than
16 inches (406 mm) o.c. or by channel-type restraints. Glass
unit masonry panels shall be recessed at least 1 inch (25
mm) within channels and chases. Channel-type restraints
shall be oversized to accommodate expansion material in
the opening and packing and sealant between the framing
restraints and the glass unit masonry perimeter units. Lateral
supports for glass unit masonry panels shall be designed to
resist applied loads, or a minimum of 200 pounds per lineal
feet (plf) (2919 N/m) of panel, whichever is greater.

Exceptions:

1. Lateral support at the top of glass unit masonry
panels that are no more than one unit wide shall not
be required.

2. Lateral support at the sides of glass unit masonry
panels that are no more than one unit high shall not
be required.
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For SI: 1 square foot = 0.0929 m2, 1 pound per square foot = 47.9 N/m2.
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2110.4.3.1 Sin gle unit pan els. Sin gle unit glass unit ma -
sonry pan els shall con form to the re quire ments of Sec -
tion 2110.4.3, ex cept lat eral sup port shall not be
pro vided by panel an chors. 

2110.5 Ex pan sion joints. Glass unit ma sonry pan els shall be
pro vided with ex pan sion joints along the top and sides at all
struc tural sup ports. Ex pan sion joints shall have suf fi cient
thick ness to ac com mo date dis place ments of the sup port ing
struc ture, but shall not be less than 3/8 inch (9.5 mm) in thick -
ness. Ex pan sion joints shall be en tirely free of mor tar or other
de bris and shall be filled with re sil ient ma te rial. The sills of
glass-block pan els shall be coated with ap proved wa ter-based
as phal tic emul sion, or other elas tic wa ter proof ing ma te rial,
prior to lay ing the first mor tar course.

2110.6 Mor tar. Mor tar for glass unit ma sonry shall com ply
with Sec tion 2103.7.

2110.7 Re in force ment. Glass unit ma sonry pan els shall have
hor i zon tal joint re in force ment spaced not more than 16 inches
(406 mm) on cen ter, lo cated in the mor tar bed joint, and ex tend -
ing the en tire length of the panel but not across ex pan sion
joints. Lon gi tu di nal wires shall be lapped a min i mum of 6
inches (152 mm) at splices. Joint re in force ment shall be placed
in the bed joint im me di ately be low and above open ings in the
panel. The re in force ment shall have not less than two par al lel
lon gi tu di nal wires of size W1.7 (MW11), and have welded
cross wires of size W1.7 (MW11).

SEC TION 2111
MA SONRY FIRE PLACES

2111.1 Def i ni tion. A ma sonry fire place is a fire place con -
structed of con crete or ma sonry. Ma sonry fire places shall be
con structed in ac cor dance with this sec tion, Ta ble 2111.1 and
Fig ure 2111.1.

2111.2 Foot ings and foun da tions. Foot ings for ma sonry fire -
places and their chim neys shall be con structed of con crete or
solid ma sonry at least 12 inches (305 mm) thick and shall ex -
tend at least 6 inches (153 mm) be yond the face of the fire place
or foun da tion wall on all sides. Foot ings shall be founded on
nat u ral un dis turbed earth or en gi neered fill be low frost depth.
In ar eas not sub jected to freez ing, foot ings shall be at least 12
inches (305 mm) be low fin ished grade.

2111.2.1 Ash dump cleanout. Cleanout open ings, lo cated
within foun da tion walls be low fire boxes, when pro vided,
shall be equipped with fer rous metal or ma sonry doors and
frames con structed to re main tightly closed, ex cept when in
use. Cleanouts shall be ac ces si ble and lo cated so that ash re -
moval will not cre ate a haz ard to com bus ti ble ma te ri als.

2111.3 Seis mic re in forc ing. Ma sonry or con crete fire places
shall be con structed, an chored, sup ported and re in forced as re -
quired in this chap ter. In Seis mic De sign Cat e gory D, ma sonry
and con crete fire places shall be re in forced and an chored as de -
tailed in Sec tions 2111.3.1, 2111.3.2, 2111.4 and 2111.4.1 for
chim neys serv ing fire places. In Seis mic De sign Cat e gory A, B
or C, re in force ment and seis mic an chor age is not re quired. In

Seis mic De sign Cat e gory E or F, ma sonry and con crete chim -
neys shall be re in forced in ac cor dance with the re quire ments of 
Sec tions 2101 through 2109.

2111.3.1 Ver ti cal re in forc ing. For fire places with chim -
neys up to 40 inches (1016 mm) wide, four No. 4 con tin u ous 
ver ti cal bars, an chored in the foun da tion, shall be placed in
the con crete, be tween wythes of solid ma sonry or within the
cells of hol low unit ma sonry and grouted in ac cor dance with 
Sec tion 2103.10. For fire places with chim neys greater than
40 inches (1016 mm) wide, two ad di tional No. 4 ver ti cal
bars shall be pro vided for each ad di tional 40 inches (1016
mm) in width or frac tion thereof.

2111.3.2 Hor i zon tal re in forc ing. Ver ti cal re in force ment
shall be placed en closed within 1/4-inch (6.4 mm) ties or
other re in forc ing of equiv a lent net cross-sec tional area,
spaced not to ex ceed 18 inches (457 mm) on cen ter in con -
crete; or placed in the bed joints of unit ma sonry at a min i -
mum of ev ery 18 inches (457 mm) of ver ti cal height. Two
such ties shall be pro vided at each bend in the ver ti cal bars.

2111.4 Seis mic an chor age. Ma sonry and con crete chim neys
in Seis mic De sign Cat e gory D shall be an chored at each floor,
ceil ing or roof line more than 6 feet (1829 mm) above grade,
ex cept where con structed com pletely within the ex te rior walls.
An chor age shall con form to the fol low ing re quire ments.

2111.4.1 An chor age. Two 3/16-inch by 1-inch (4.8 mm by
25.4 mm) straps shall be em bed ded a min i mum of 12 inches
(305 mm) into the chim ney. Straps shall be hooked around
the outer bars and ex tend 6 inches (152 mm) be yond the
bend. Each strap shall be fas tened to a min i mum of four
floor joists with two 1/2-inch (12.7 mm) bolts.

2111.5 Fire box walls. Ma sonry fire boxes shall be con structed
of solid ma sonry units, hol low ma sonry units grouted solid,
stone or con crete. When a lin ing of fire brick at least 2 inches
(51 mm) in thick ness or other ap proved lin ing is pro vided, the
min i mum thick ness of back and sidewalls shall each be 8
inches (203 mm) of solid ma sonry, in clud ing the lin ing. The
width of joints be tween fire bricks shall not be greater than 1/4

inch (6.4 mm). When no lin ing is pro vided, the to tal min i mum
thick ness of back and side walls shall be 10 inches (254 mm) of
solid ma sonry. Fire brick shall con form to ASTM C 27 or
ASTM C 1261 and shall be laid with me dium-duty re frac tory
mor tar con form ing to ASTM C 199.

2111.5.1 Steel fire place units. Steel fire place units are per -
mit ted to be in stalled with solid ma sonry to form a ma sonry
fire place pro vided they are in stalled ac cord ing to ei ther the
re quire ments of their list ing or the re quire ments of this sec -
tion. Steel fire place units in cor po rat ing a steel fire box lin ing 
shall be con structed with steel not less than 1/4 inch (6.4 mm) 
in thick ness, and an air-cir cu lat ing cham ber which is duct ed
to the in te rior of the build ing. The fire box lin ing shall be en -
cased with solid ma sonry to pro vide a to tal thick ness at the
back and sides of not less than 8 inches (203 mm), of which
not less than 4 inches (102 mm) shall be of solid ma sonry or
con crete. Cir cu lating air ducts em ployed with steel fire place 
units shall be con structed of metal or ma sonry.
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TABLE 2111.1
SUMMARY OF REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYSa

ITEM LETTER REQUIREMENTS SECTION

Hearth and hearth extension thickness A 4-inch minimum thickness for hearth, 2-inch minimum thickness for
hearth extension.

2111.9

Hearth extension (each side of opening) B 8 inches for fireplace opening less than 6 square feet. 12 inches for
fireplace opening greater than or equal to 6 square feet.

2111.10

Hearth extension (front of opening) C 16 inches for fireplace opening less than 6 square feet. 20 inches for
fireplace opening greater than or equal to 6 square feet.

2111.10

Firebox dimensions — 20-inch minimum firebox depth. 12-inch minimum firebox depth for
Rumford fireplaces.

2111.6

Hearth and hearth extension reinforcing D Reinforced to carry its own weight and all imposed loads. 2111.9

Thickness of wall of firebox E 10 inches solid masonry or 8 inches where firebrick lining is used. 2111.5

Distance from top of opening to throat F 8 inches minimum. 2111.7
2111.7.1

Smoke chamber wall thickness
dimensions

G 6 inches lined; 8 inches unlined. Not taller than opening width; walls not
inclined more than 45 degrees from vertical for prefabricated smoke
chamber linings or 30 degrees from vertical for corbeled masonry.

2111.8

Chimney vertical reinforcing H Four No. 4 full-length bars for chimney up to 40 inches wide. Add two
No. 4 bars for each additional 40 inches or fraction of width, or for each
additional flue.

2111.3.1,
2113.3.1

Chimney horizontal reinforcing J 1/4-inch ties at each 18 inches, and two ties at each bend in vertical steel. 2111.3.2,
2113.3.2

Fireplace lintel L Noncombustible material with 4-inch bearing length of each side of
opening.

2111.7

Chimney walls with flue lining M 4-inch-thick solid masonry with 5/8-inch fireclay liner or equivalent.
1/2-inch grout or airspace between fireclay liner and wall.

2113.11.1

Effective flue area (based on area of
fireplace opening and chimney)

P See Section 2113.16. 2113.16

Clearances
From chimney
From fireplace
From combustible trim or materials
Above roof

R
2 inches interior, 1 inch exterior or 12 inches from lining.
2 inches back or sides or 12 inches from lining.
6 inches from opening
3 feet above roof penetration, 2 feet above part of structure within 10 feet.

2113.19
2111.11
2111.12
2113.9

Anchorage strap
Number required
Embedment into chimney
Fasten to
Number of bolts

S 3/16 inch by 1 inch
Two
12 inches hooked around outer bar with 6-inch extension.
4 joists
Two 1/2-inch diameter.

2111.4

2113.4.1

Footing
Thickness
Width

T
12-inch minimum.
6 inches each side of fireplace wall.

2111.2

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 m2, 1 degree = 0.017 rad.
a. This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. Letter references are to Figure 2111.1, which

shows examples of typical construction. This table does not cover all requirements, nor does it cover all aspects of the indicated requirements. For the actual man-
datory requirements of the code, see the indicated section of text.
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FIGURE 2111.1
FIREPLACE AND CHIMNEY DETAILS
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2111.6 Firebox dimensions. The firebox of a concrete or ma-
sonry fireplace shall have a minimum depth of 20 inches (508
mm). The throat shall not be less than 8 inches (203 mm) above
the fireplace opening. The throat opening shall not be less than
4 inches (102 mm) in depth. The cross-sectional area of the pas-
sageway above the firebox, including the throat, damper and
smoke chamber, shall not be less than the cross-sectional area
of the flue.

Exception: Rumford fireplaces shall be permitted provided
that the depth of the fireplace is at least 12 inches (305 mm)
and at least one-third of the width of the fireplace opening,
and the throat is at least 12 inches (305 mm) above the lintel,
and at least 1/20 the cross-sectional area of the fireplace open-
ing.

2111.7 Lintel and throat. Masonry over a fireplace opening
shall be supported by a lintel of noncombustible material. The
minimum required bearing length on each end of the fireplace
opening shall be 4 inches (102 mm). The fireplace throat or
damper shall be located a minimum of 8 inches (203 mm)
above the top of the fireplace opening.

2111.7.1 Damper. Masonry fireplaces shall be equipped
with a ferrous metal damper located at least 8 inches (203
mm) above the top of the fireplace opening. Dampers shall
be installed in the fireplace or at the top of the flue venting
the fireplace, and shall be operable from the room contain-
ing the fireplace. Damper controls shall be permitted to be
located in the fireplace.

2111.8 Smoke chamber walls. Smoke chamber walls shall be
constructed of solid masonry units, hollow masonry units
grouted solid, stone or concrete. Corbeling of masonry units
shall not leave unit cores exposed to the inside of the smoke
chamber. The inside surface of corbeled masonry shall be
parged smooth. Where no lining is provided, the total mini-
mum thickness of front, back and sidewalls shall be 8 inches
(203 mm) of solid masonry. When a lining of firebrick at least 2
inches (51 mm) thick, or a lining of vitrified clay at least 5/8 inch
(15.9 mm) thick, is provided, the total minimum thickness of
front, back and sidewalls shall be 6 inches (152 mm) of solid
masonry, including the lining. Firebrick shall conform to
ASTM C 27 or ASTM C 1261 and shall be laid with refractory
mortar conforming to ASTM C 199.

2111.8.1 Smoke chamber dimensions. The inside height
of the smoke chamber from the fireplace throat to the begin-
ning of the flue shall not be greater than the inside width of
the fireplace opening. The inside surface of the smoke
chamber shall not be inclined more than 45 degrees (0.76
rad) from vertical when prefabricated smoke chamber lin-
ings are used or when the smoke chamber walls are rolled or
sloped rather than corbeled. When the inside surface of the
smoke chamber is formed by corbeled masonry, the walls
shall not be corbeled more than 30 degrees (0.52 rad) from
vertical.

2111.9 Hearth and hearth extension. Masonry fireplace
hearths and hearth extensions shall be constructed of concrete
or masonry, supported by noncombustible materials, and rein-
forced to carry their own weight and all imposed loads. No
combustible material shall remain against the underside of
hearths or hearth extensions after construction.

2111.9.1 Hearth thickness. The minimum thickness of
fireplace hearths shall be 4 inches (102 mm).

2111.9.2 Hearth extension thickness. The minimum
thickness of hearth extensions shall be 2 inches (51 mm).

Exception: When the bottom of the firebox opening is
raised at least 8 inches (203 mm) above the top of the
hearth extension, a hearth extension of not less than
3/8-inch-thick (9.5 mm) brick, concrete, stone, tile or
other approved noncombustible material is permitted.

2111.10 Hearth extension dimensions. Hearth extensions
shall extend at least 16 inches (406 mm) in front of, and at least
8 inches (203 mm) beyond, each side of the fireplace opening.
Where the fireplace opening is 6 square feet (0.557 m2) or
larger, the hearth extension shall extend at least 20 inches (508
mm) in front of, and at least 12 inches (305 mm) beyond, each
side of the fireplace opening.

2111.11 Fireplace clearance. Any portion of a masonry fire-
place located in the interior of a building or within the exterior
wall of a building shall have a clearance to combustibles of not
less than 2 inches (51 mm) from the front faces and sides of ma-
sonry fireplaces and not less than 4 inches (102 mm) from the
back faces of masonry fireplaces. The airspace shall not be
filled, except to provide fireblocking in accordance with Sec-
tion 2111.13.

Exceptions:

1. Masonry fireplaces listed and labeled for use in con-
tact with combustibles in accordance with UL 127,
and installed in accordance with the manufacturer’s
installation instructions, are permitted to have com-
bustible material in contact with their exterior sur-
faces.

2. When masonry fireplaces are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
walls less than 12 inches (306 mm) from the inside
surface of the nearest firebox lining.

3. Exposed combustible trim and the edges of sheathing
materials, such as wood siding, flooring and drywall,
are permitted to abut the masonry fireplace sidewalls
and hearth extension, in accordance with Figure
2111.11, provided such combustible trim or sheathing
is a minimum of 12 inches (306 mm) from the inside
surface of the nearest firebox lining.

4. Exposed combustible mantels or trim is permitted to
be placed directly on the masonry fireplace front sur-
rounding the fireplace opening provided such com-
bustible materials shall not be placed within 6 inches
(153 mm) of a fireplace opening. Combustible mate-
rial within 12 inches (306 mm) of the fireplace open-
ing shall not project more than 1/8 inch (3.2 mm) for
each 1-inch (25 mm) distance from such opening.

2111.12 Mantel and trim. Woodwork or other combustible
materials shall not be placed within 6 inches (152 mm) of a fire-
place opening. Combustible material within 12 inches (305
mm) of the fireplace opening shall not project more than 1/8 inch
(3.2 mm) for each 1-inch (25 mm) distance from such opening.
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2111.13 Fire place fireblocking. All spaces be tween fire places 
and floors and ceil ings through which fire places pass shall be
fireblocked with noncombustible ma te rial se curely fas tened in
place. The fireblocking of spaces be tween wood joists, beams
or head ers shall be to a depth of 1 inch (25 mm) and shall only
be placed on strips of metal or metal lath laid across the spaces
be tween com bus ti ble ma te rial and the chim ney.

2111.14 Ex te rior air. Fac tory-built or ma sonry fire places cov -
ered in this sec tion shall be equipped with an ex te rior air sup ply
to en sure proper fuel com bus tion un less the room is me chan i -
cally ven ti lated and con trolled so that the in door pres sure is
neu tral or pos i tive.

2111.14.1 Fac tory-built fire places. Ex te rior com bus tion
air ducts for fac tory-built fire places shall be listed com po -
nents of the fire place, and in stalled ac cord ing to the fire -
place man u fac turer’s in struc tions.

2111.14.2 Ma sonry fire places. Listed com bus tion air ducts 
for ma sonry fire places shall be in stalled ac cord ing to the
terms of their list ing and man u fac turer’s in struc tions.

2111.14.3 Ex te rior air in take. The ex te rior air in take shall
be ca pa ble of pro vid ing all com bus tion air from the ex te rior
of the dwell ing. The ex te rior air in take shall not be lo cated
within the ga rage, at tic, base ment or crawl space of the
dwell ing nor shall the air in take be lo cated at an el e va tion
higher than the fire box. The ex te rior air in take shall be cov -
ered with a cor ro sion-re sis tant screen of 1/4-inch (6.4 mm)
mesh.

2111.14.4 Clear ance. Un listed com bus tion air ducts shall
be in stalled with a min i mum 1-inch (25 mm) clear ance to
com bus ti bles for all parts of the duct within 5 feet (1524
mm) of the duct out let.

2111.14.5 Pas sage way. The com bus tion air pas sage way
shall be a min i mum of 6 square inches (3870 mm2) and not
more than 55 square inches (0.035 m2), ex cept that com bus -
tion air sys tems for listed fire places or for fire places tested
for emis sions shall be con structed ac cord ing to the fire place
man u fac turer’s in struc tions.

2111.14.6 Out let. The ex te rior air out let is per mit ted to be
lo cated in the back or sides of the fire box cham ber or within
24 inches (610 mm) of the fire box open ing on or near the
floor. The out let shall be closable and de signed to pre vent
burn ing ma te rial from drop ping into con cealed com bus ti ble 
spaces.

SEC TION 2112
MA SONRY HEATERS

2112.1 Def i ni tion. A ma sonry heater is a heat ing ap pli ance
con structed of con crete or solid ma sonry, here in af ter re ferred
to as “ma sonry,” hav ing a mass of at least 1,760 pounds (800
kg), ex clud ing the chim ney and foun da tion, which is de signed
to ab sorb and store heat from a solid fuel fire built in the fire box
by rout ing the ex haust gases through in ter nal heat ex change
chan nels in which the flow path down stream of the fire box in -
cludes at least one 180-de gree (3.14 rad) change in flow di rec -
tion be fore en ter ing the chim ney, and that de liv ers heat by
ra di a tion from the ma sonry sur face of the heater that shall not
ex ceed 230°F (110°C) ex cept within 8 inches (203 mm) sur -
round ing the fuel load ing door(s).

2112.2 In stal la tion. Ma sonry heat ers shall be listed or in -
stalled in ac cor dance with ASTM E 1602.

2112.3 Seis mic re in forc ing. Seis mic re in forc ing shall not be
re quired within the body of a ma sonry heater whose height is
equal to or less than 2.5 times its body width and where the ma -
sonry chim ney serv ing the heater is not sup ported by the body
of the heater. Where the ma sonry chim ney shares a com mon
wall with the fac ing of the ma sonry heater, the chim ney por tion
of the struc ture shall be re in forced in ac cor dance with Sec tions
2113 and 2113.4.

2112.4 Ma sonry heater clear ance. Wood or other com bus ti -
ble fram ing shall not be placed within 4 inches (102 mm) of the
out side sur face of a ma sonry heater, pro vided the wall thick -
ness of the fire box is not less than 8 inches (203 mm) and the
wall thick ness of the heat ex change chan nels is not less than 5
inches (127 mm). A clear ance of at least 8 inches (203 mm)
shall be pro vided be tween the gas-tight cap ping slab of the
heater and a com bus ti ble ceil ing. The re quired space be tween
the heater and com bus ti ble ma te rial shall be fully vented to per -
mit the free flow of air around all heater sur faces.

SEC TION 2113 
MA SONRY CHIM NEYS

2113.1 Gen eral. A ma sonry chim ney is a chim ney con structed
of con crete or ma sonry, here in af ter re ferred to as “ma sonry.”
Ma sonry chim neys shall be con structed, an chored, sup ported
and re in forced as re quired in this chap ter.

2113.2 Foot ings and foun da tions. Foun da tions for ma sonry
chim neys shall be con structed of con crete or solid ma sonry at
least 12 inches (305 mm) thick and shall ex tend at least 6 inches 
(152 mm) be yond the face of the foun da tion or sup port wall on
all sides. Foot ings shall be founded on nat u ral un dis turbed
earth or en gi neered fill be low frost depth. In ar eas not sub jected 
to freez ing, foot ings shall be at least 12 inches (305 mm) be low
fin ished grade.
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2113.3 Seis mic re in forc ing. Ma sonry or con crete chim neys
shall be con structed, an chored, sup ported and re in forced as re -
quired in this chap ter. In Seis mic De sign Cat e gory D, ma sonry
and con crete chim neys shall be re in forced and an chored as de -
tailed in Sec tions 2113.3.1 and 2113.3.2. In Seis mic De sign
Cat e gory A, B or C, re in force ment and seis mic an chor age is
not re quired. In Seis mic De sign Cat e gory E or F, ma sonry and
con crete chim neys shall be re in forced in ac cor dance with the
re quire ments of Sec tions 2101 through 2108.

2113.3.1 Ver ti cal re in forc ing. For chim neys up to 40
inches (1016 mm) wide, four No. 4 con tin u ous ver ti cal bars
an chored in the foun da tion shall be placed in the con crete,
be tween wythes of solid ma sonry or within the cells of hol -
low unit ma sonry and grouted in ac cor dance with Sec tion
2103.10. Grout shall be pre vented from bond ing with the
flue liner so that the flue liner is free to move with ther mal
ex pan sion. For chim neys greater than 40 inches (1016 mm)
wide, two ad di tional No. 4 ver ti cal bars shall be pro vided for 
each ad di tional 40 inches (1016 mm) in width or frac tion
thereof.

2113.3.2 Hor i zon tal re in forc ing. Ver ti cal re in force ment
shall be placed en closed within 1/4-inch (6.4 mm) ties, or
other re in forc ing of equiv a lent net cross-sec tional area,
spaced not to ex ceed 18 inches (457 mm) o.c. in con crete, or
placed in the bed joints of unit ma sonry, at a min i mum of ev -
ery 18 inches (457 mm) of ver ti cal height. Two such ties
shall be pro vided at each bend in the ver ti cal bars.

2113.4 Seis mic an chor age. Ma sonry and con crete chim neys
and foun da tions in Seis mic De sign Cat e gory D shall be an -
chored at each floor, ceil ing or roof line more than 6 feet (1829
mm) above grade, ex cept where con structed com pletely within
the ex te rior walls. An chor age shall con form to the fol low ing
re quire ments.

2113.4.1 An chor age. Two 3/16-inch by 1-inch (4.8 mm by
25 mm) straps shall be em bed ded a min i mum of 12 inches
(305 mm) into the chim ney. Straps shall be hooked around
the outer bars and ex tend 6 inches (152 mm) be yond the
bend. Each strap shall be fas tened to a min i mum of four
floor joists with two 1/2-inch (12.7 mm) bolts.

2113.5 Cor beling. Ma sonry chim neys shall not be corbeled
more than half of the chim ney’s wall thick ness from a wall or
foun da tion, nor shall a chim ney be corbeled from a wall or
foun da tion that is less than 12 inches (305 mm) in thick ness un -
less it pro jects equally on each side of the wall, ex cept that on
the sec ond story of a two-story dwell ing, corbeling of chim -
neys on the ex te rior of the en clos ing walls is per mit ted to equal
the wall thick ness. The pro jec tion of a sin gle course shall not
ex ceed one-half the unit height or one-third of the unit bed
depth, which ever is less.

2113.6 Changes in di men sion. The chim ney wall or chim ney
flue lin ing shall not change in size or shape within 6 inches (152 
mm) above or be low where the chim ney passes through floor
com po nents, ceil ing com po nents or roof com po nents.

2113.7 Off sets. Where a ma sonry chim ney is con structed with
a fire clay flue liner sur rounded by one wythe of ma sonry, the
max i mum off set shall be such that the cen ter line of the flue
above the off set does not ex tend be yond the cen ter of the chim -
ney wall be low the off set. Where the chim ney off set is sup -

ported by ma sonry be low the off set in an ap proved man ner, the
max i mum off set lim i ta tions shall not ap ply. Each in di vid ual
corbeled ma sonry course of the off set shall not ex ceed the pro -
jec tion lim i ta tions spec i fied in Sec tion 2113.5.

2113.8 Ad di tional load. Chim neys shall not sup port loads
other than their own weight un less they are de signed and con -
structed to sup port the ad di tional load. Ma sonry chim neys are
per mit ted to be con structed as part of the ma sonry walls or con -
crete walls of the build ing.

2113.9 Ter mi na tion. Chim neys shall ex tend at least 2 feet (610 
mm) higher than any por tion of the build ing within 10 feet
(3048 mm), but shall not be less than 3 feet (914 mm) above the
high est point where the chim ney passes through the roof.

2113.9.1 Spark arrestors. Where a spark arrestor is in -
stalled on a ma sonry chim ney, the spark arrestor shall meet
all of the fol low ing re quire ments:

1. The net free area of the arrestor shall not be less than
four times the net free area of the out let of the chim ney 
flue it serves.

2. The arrestor screen shall have heat and cor ro sion re -
sis tance equiv a lent to 19-gage gal va nized steel or
24-gage stain less steel.

3. Open ings shall not per mit the pas sage of spheres hav -
ing a di am e ter greater than 1/2 inch (13 mm) nor block
the pas sage of spheres hav ing a di am e ter less than 3/8
inch (11 mm).

4. The spark arrestor shall be ac ces si ble for clean ing and
the screen or chim ney cap shall be re mov able to al low
for clean ing of the chim ney flue.

2113.10 Wall thick ness. Ma sonry chim ney walls shall be con -
structed of con crete, solid ma sonry units or hol low ma sonry
units grouted solid with not less than 4 inches (102 mm) nom i -
nal thick ness.

2113.11 Flue lin ing (ma te rial). Ma sonry chim neys shall be
lined. The lin ing ma te rial shall be ap pro pri ate for the type of
ap pli ance con nected, ac cord ing to the terms of the ap pli ance
list ing and the man u fac turer’s in struc tions.

2113.11.1 Res i den tial-type ap pli ances (gen eral). Flue
lin ing sys tems shall com ply with one of the fol low ing:

1. Clay flue lin ing com ply ing with the re quire ments of
ASTM C 315, or equiv a lent.

2. Listed chim ney lin ing sys tems com ply ing with UL
1777.

3. Fac tory-built chim neys or chim ney units listed for in -
stal la tion within ma sonry chim neys.

4. Other ap proved ma te ri als that will re sist cor ro sion,
ero sion, soft en ing or crack ing from flue gases and
con den sate at tem per a tures up to 1,800°F (982°C).

2113.11.1.1 Flue lin ings for spe cific ap pli ances. Flue
lin ings other than those cov ered in Sec tion 2113.11.1 in -
tended for use with spe cific ap pli ances shall com ply with 
Sec tions 2113.11.1.2 through 2113.11.1.4 and Sec tions
2113.11.2 and 2113.11.3.
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2113.11.1.2 Gas appliances. Flue lining systems for gas
appliances shall be in accordance with the Oregon Me-
chanical Specialty Code.

2113.11.1.3 Pellet fuel-burning appliances. Flue lining
and vent systems for use in masonry chimneys with pellet
fuel-burning appliances shall be limited to flue lining
systems complying with Section 2113.11.1 and pellet
vents listed for installation within masonry chimneys
(see Section 2113.11.1.5 for marking).

2113.11.1.4 Oil-fired appliances approved for use
with L-vent. Flue lining and vent systems for use in
masonry chimneys with oil-fired appliances approved
for use with Type L vent shall be limited to flue lining
systems complying with Section 2113.11.1 and listed
chimney liners complying with UL 641 (see Section
2113.11.1.5 for marking).

2113.11.1.5 Notice of usage. When a flue is relined with
a material not complying with Section 2113.11.1, the
chimney shall be plainly and permanently identified by a
label attached to a wall, ceiling or other conspicuous
location adjacent to where the connector enters the chim-
ney. The label shall include the following message or
equivalent language: “This chimney is for use only with
(type or category of appliance) that burns (type of fuel).
Do not connect other types of appliances.”

2113.11.2 Concrete and masonry chimneys for me-
dium-heat appliances.

2113.11.2.1 General. Concrete and masonry chimneys
for medium-heat appliances shall comply with Sections
2113.1 through 2113.5.

2113.11.2.2 Construction. Chimneys for medium-heat
appliances shall be constructed of solid masonry units or
of concrete with walls a minimum of 8 inches (203 mm)
thick, or with stone masonry a minimum of 12 inches
(305 mm) thick.

2113.11.2.3 Lining. Concrete and masonry chimneys
shall be lined with an approved medium-duty refractory
brick a minimum of 41/2 inches (114 mm) thick laid on
the 41/2-inch bed (114 mm) in an approved medium-duty
refractory mortar. The lining shall start 2 feet (610 mm)
or more below the lowest chimney connector entrance.
Chimneys terminating 25 feet (7620 mm) or less above a
chimney connector entrance shall be lined to the top.

2113.11.2.4 Multiple passageway. Concrete and
masonry chimneys containing more than one passage-
way shall have the liners separated by a minimum
4-inch-thick (102 mm) concrete or solid masonry wall.

2113.11.2.5 Termination height. Concrete and masonry
chimneys for medium-heat appliances shall extend a
minimum of 10 feet (3048 mm) higher than any portion
of any building within 25 feet (7620 mm).

2113.11.2.6 Clearance. A minimum clearance of 4
inches (102 mm) shall be provided between the exterior

surfaces of a concrete or masonry chimney for
medium-heat appliances and combustible material.

2113.11.3 Concrete and masonry chimneys for
high-heat appliances.

2113.11.3.1 General. Concrete and masonry chimneys
for high-heat appliances shall comply with Sections
2113.1 through 2113.5.

2113.11.3.2 Construction. Chimneys for high-heat
appliances shall be constructed with double walls of
solid masonry units or of concrete, each wall to be a mini-
mum of 8 inches (203 mm) thick with a minimum air-
space of 2 inches (51 mm) between the walls.

2113.11.3.3 Lining. The inside of the interior wall shall
be lined with an approved high-duty refractory brick, a
minimum of 41/2 inches (114 mm) thick laid on the
41/2-inch bed (114 mm) in an approved high-duty refrac-
tory mortar. The lining shall start at the base of the chim-
ney and extend continuously to the top.

2113.11.3.4 Termination height. Concrete and
masonry chimneys for high-heat appliances shall extend
a minimum of 20 feet (6096 mm) higher than any portion
of any building within 50 feet (15 240 mm).

2113.11.3.5 Clearance. Concrete and masonry chim-
neys for high-heat appliances shall have approved clear-
ance from buildings and structures to prevent
overheating combustible materials, permit inspection
and maintenance operations on the chimney and prevent
danger of burns to persons.

2113.12 Flue lining (installation). Flue liners shall be in-
stalled in accordance with ASTM C 1283 and extend from a
point not less than 8 inches (203 mm) below the lowest inlet or,
in the case of fireplaces, from the top of the smoke chamber, to
a point above the enclosing walls. The lining shall be carried up
vertically, with a maximum slope no greater than 30 degrees
(0.52 rad) from the vertical.

Fireclay flue liners shall be laid in medium-duty refractory
mortar conforming to ASTM C 199, with tight mortar joints left
smooth on the inside and installed to maintain an airspace or insu-
lation not to exceed the thickness of the flue liner separating the
flue liners from the interior face of the chimney masonry walls.
Flue lining shall be supported on all sides. Only enough mortar
shall be placed to make the joint and hold the liners in position.

2113.13 Additional requirements.

2113.13.1 Listed materials. Listed materials used as flue
linings shall be installed in accordance with the terms of
their listings and the manufacturer’s instructions.

2113.13.2 Space around lining. The space surrounding a
chimney lining system or vent installed within a masonry
chimney shall not be used to vent any other appliance.

Exception: This shall not prevent the installation of a
separate flue lining in accordance with the manufac-
turer’s instructions.
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2113.14 Multiple flues. When two or more flues are located in
the same chimney, masonry wythes shall be built between adja-
cent flue linings. The masonry wythes shall be at least 4 inches
(102 mm) thick and bonded into the walls of the chimney.

Exception: When venting only one appliance, two flues are
permitted to adjoin each other in the same chimney with
only the flue lining separation between them. The joints of
the adjacent flue linings shall be staggered at least 4 inches
(102 mm).

2113.15 Flue area (appliance). Chimney flues shall not be
smaller in area than the area of the connector from the appli-
ance. Chimney flues connected to more than one appliance
shall not be less than the area of the largest connector plus 50
percent of the areas of additional chimney connectors.

Exceptions:

1. Chimney flues serving oil-fired appliances sized in
accordance with NFPA 31.

2. Chimney flues serving gas-fired appliances sized in
accordance with the Oregon Mechanical Specialty
Code.

2113.16 Flue area (masonry fireplace). Flue sizing for chim-
neys serving fireplaces shall be in accordance with Section
2113.16.1 or 2113.16.2.

2113.16.1 Minimum area. Round chimney flues shall have
a minimum net cross-sectional area of at least 1/12 of the fire-
place opening. Square chimney flues shall have a minimum
net cross-sectional area of at least 1/10 of the fireplace open-
ing. Rectangular chimney flues with an aspect ratio less than
2 to 1 shall have a minimum net cross-sectional area of at
least 1/10 of the fireplace opening. Rectangular chimney
flues with an aspect ratio of 2 to 1 or more shall have a mini-
mum net cross-sectional area of at least 1/8 of the fireplace
opening.

2113.16.2 Determination of minimum area. The mini-
mum net cross-sectional area of the flue shall be determined
in accordance with Figure 2113.16. A flue size providing at
least the equivalent net cross-sectional area shall be used.
Cross-sectional areas of clay flue linings are as provided in
Tables 2113.16(1) and 2113.16(2) or as provided by the
manufacturer or as measured in the field. The height of the
chimney shall be measured from the firebox floor to the top
of the chimney flue.
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TABLE 2113.16(1)
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZESa

FLUE SIZE, INSIDE DIAMETER
(inches)

CROSS-SECTIONAL AREA
(square inches)

6 28

7 38

8 50

10 78

10 3/4 90

12 113

15 176

18 254

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2.
a. Flue sizes are based on ASTM C 315.

TABLE 2113.16(2)
NET CROSS-SECTIONAL AREA OF SQUARE AND

RECTANGULAR FLUE SIZESa

FLUE SIZE, INSIDE DIMENSION
(inches)

CROSS-SECTIONAL AREA
(square inches)

41/2 × 13 34

71/2 × 71/2 37

81/2 × 81/2 47

71/2 × 111/2 58

81/2 × 13 74

71/2 × 151/2 82

111/2 × 111/2 91

81/2 × 171/2 101

13 × 13 122

111/2 × 151/2 124

13 × 171/2 165

151/2 × 151/2 168

151/2 × 191/2 214

171/2 × 171/2 226

191/2 × 191/2 269

20 × 20 286

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2.
a. Flue sizes are based on ASTM C 315.

2113.17 Inlet. Inlets to masonry chimneys shall enter from the
side. Inlets shall have a thimble of fireclay, rigid refractory ma-
terial or metal that will prevent the connector from pulling out
of the inlet or from extending beyond the wall of the liner.

2113.18 Masonry chimney cleanout openings. Cleanout
openings shall be provided within 6 inches (152 mm) of the
base of each flue within every masonry chimney. The upper
edge of the cleanout shall be located at least 6 inches (152 mm)
below the lowest chimney inlet opening. The height of the
opening shall be at least 6 inches (152 mm). The cleanout shall
be provided with a noncombustible cover.

Exception: Chimney flues serving masonry fireplaces,
where cleaning is possible through the fireplace opening.

2113.19 Chimney clearances. Any portion of a masonry
chimney located in the interior of the building or within the ex-
terior wall of the building shall have a minimum airspace clear-
ance to combustibles of 2 inches (51 mm). Chimneys located
entirely outside the exterior walls of the building, including
chimneys that pass through the soffit or cornice, shall have a
minimum airspace clearance of 1 inch (25 mm). The airspace
shall not be filled, except to provide fireblocking in accordance
with Section 2113.20.

Exceptions:

1. Masonry chimneys equipped with a chimney lining
system listed and labeled for use in chimneys in con-
tact with combustibles in accordance with UL 1777,
and installed in accordance with the manufacturer’s
instructions, are permitted to have combustible mate-
rial in contact with their exterior surfaces.

2. Where masonry chimneys are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
wall less than 12 inches (305 mm) from the inside sur-
face of the nearest flue lining.

3. Exposed combustible trim and the edges of sheathing
materials, such as wood siding, are permitted to abut
the masonry chimney sidewalls, in accordance with
Figure 2113.19, provided such combustible trim or
sheathing is a minimum of 12 inches (305 mm) from
the inside surface of the nearest flue lining. Combusti-
ble material and trim shall not overlap the corners of
the chimney by more than 1 inch (25 mm).

2113.20 Chimney fireblocking. All spaces between chimneys
and floors and ceilings through which chimneys pass shall be
fireblocked with noncombustible material securely fastened in
place. The fireblocking of spaces between wood joists, beams
or headers shall be to a depth of 1 inch (25 mm) and shall only
be placed on strips of metal or metal lath laid across the spaces
between combustible material and the chimney.
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