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MASONRY WALL sysTEMs HERENTS




WALL ASSEMBLIES,
CONTEMPORARY:

INTERIOR FINISH

STRUCTURE

WATERPROOFING

— I[N CONTEMPORARY CONSTRUCTION WE OFTEN DESIGN WALL

ASSEMBLIES THAT ARE NOT HOMOGENOUS (+SOLID), BUT
HETEROGENEOUS = COMPOSED OF LAYERS






— INSTALLATION:

— ‘CONCRETE MASONRY UNIT" HELD WITH TWO HANDS!

— FOUNDATION MARKS; START °‘LEADS’ ON CORNERS, IN MORTAR BED.
— EACH COURSE MUST BE LEVEL, STRAIGHT, PLUMB.

— FILL-IN BETWEEN COMPLETED ‘LEADS’ W/ STRETCHED LINE.




— ‘CMU’ - TYPES: CMU: H=75/." (8), L=155/4" (16)

Channel bond beam
Low-web bond beam
Control joint unit

A-block
H-block

Header unit

Both ends plain

One end plain

Steel sash unit

4-inch-high stretcher

Cap or paving unit




— ‘BOND BEAMS :

T

Corru

bond be

Joint reinforcii

Vertical reinforc

bars in grouted c




| » > MIMIMUM CMU WALL REINFORCING SCHEDULE

wal [ e HORIZONTAL MASONRY

\ T -
PROVIDE VERTICAL BARS AT WALLTYPE | THICKNESS | ©p o LADDER-TYPE

F.
INTERSECTIONS AS SHOWN. (NOMINAY e
GROUT SOLID ALL CELLS e 9 GA. LADDER

W/ VERTICAL REINF. L 200 @16"0.. 1 ALL MASONEY WORK, INCLUDING CURING, ERECTION, AND WEATHER FROTECTION,
ALLLOAD

BEARING WALLS, SHALL CONFORM TO THE MOMA AND ACI-330.1-35 REQUIREMENTS AND STANDARDS.
HORIZONTAL REINF. EA. ELEVATOR SHAFTS, ’ e 9GA. LADDER
COURSE AS REQ'D BY EXTERIOR WALLS, B @16"0C

el 2. ALL COMCRETE MASDNRY UNITS SHALL CONFORM TO ASTM C-50, TYFE N-1, WITH

oM} #5@ | EXTRAHEAVY 3/16" DIA
2w oc @16"0C THI ENGTH OF UNITS AND MORTAR EEING SUCH THAT THE ['m| VALUES INDICATED

ARE SATISFIED.
INTERSECTIONS ALLOTHER ALL SIZES N/A 9 GA. LADDER SFIED
NTERIOR WALS o1 0c

PROVIDE VERTICAL BARS IN THE
FIRST AND THIRD CELL AT
CORNERS (TYP). GROUT SOLID
ALL CELLS W/ VERTICAL REINF.

PROVIDE VERTICAL BAR PER
SCHEDULE. GROUT SOLID ALL
CELLS W/ VERTICAL REINF.

oo . S s
COURSE AS REQ'D BY ACI-530 Q a ( )

(BY OTHERS) ACI-530 (BY OTHERS)

CORNERS TYPICAL

3. MINIMUM COMPRESSIVE STRENGTH OF CONCRETE MASONRY SHALL BE -:f m = 1500

NOTE: ALL REINFORCING REQUIREMENTS INDICATED ON PLANS

HORIZONTAL REINF. AT ENDS &
OPENINGS EA. COURSE AS REQ'D
BY ACI-530 (BY OTHERS)

HORIZONTAL REINF. EA. COURSE
AS REQ'D BY ACI-530 (BY OTHERS)
REINF. SHALL TERMINATE 2"
FROM CONTROL JOINTS

PROVIDE VERTICAL BARS IN
2-CELLS ON EA. SIDE OF
CONTROL JOINTS. GROUT SOLID
ALL CELLS W/ VERTICAL REINF.

AND DRAWINGS SHALL TAKE PRECEDENCE OVER THIS TABLE

P5I| LLOUN.

4. ALl MORTAR USED SHALL COMNFORM TO ASTM C-270 AND BE TYPE |:M| oR |5] WiTH
A MINIMUM COMFRESSVE STRENGTH OF 1200 PEL

[T | I

PROVIDE VERTICAL BARS IN 2-CELLS
AT ENDS & OPENINGS. GROUT SOLID
ALL CELLS W/ VERTICAL REINF. AT
OPENINGS, TERMINATE THE FIRST BAR
AT THE LINTEL BLOCK.

3 ALL GROUT USED SHALL CONFORM TO ASTM C-476 AND HAVE A MINIMUM 2B-DAY

MASONRY CONTROL JOINT (SEE BACKER ROD AND JOINT COMFPRESSIVE STRENGTH OF 2300 P31
ARCH FOR LOCATIONS) DO NOT SEALER AT CONTROL

LOCATE CONTROL JOINTS WITHIN JOINT

32" OF MASONRY OPENINGS & HIGH LIFT GROUTING SHALL BE FERMITTED ONLY IF THE PROCEDURES OF ACI

330.1-39 [FART 3| ARE FOLLOWED, INCLUDING BUT NOT LIMITED TO CLEANDUTS AND

ENDS & OPENINGS POUR HEIGHT LIMITS.

WALL CONTROL JOINT

TYP. MASONRY WALL REINF 7. ALL REINFORCING STEEL SHALL CONFORM TO ASTM AGLT WITH A MINIMUM |
3/ =10" STRENGTH OF 60 K51 [U.O.M.}. ADD LADDER TYPE MORTAR JOINT REINFORCING EVERY
TWO COURSES.
|_ SPLICE LENGTH |_SPLICELENGTH | | SPLICE LENGTH_|

SEESCHEDULE SEE SCHEDULE SEE SCHEDULE SUBMIT REINFORCING STEEL SHOP DRAWINGS FOR REVIEW.

alla

5. PROVIDE SALVANIZED HORIZONTAL FOINT REINFORCEMENT AT 16 O.C

(2) #5 HORIZ. WERTICALLY ‘:U.O.N.J
REINF. BARS

SPLICE LENGTH
SEE SCHEDULE

10. PROVIDE A MINIMUM OF 83 CONTINUDUS BARS AT 48" OUC. VERTICAL
REINFORCEMENT IN ALL CWU 'WALLS [T"’|

(2) #5 HORIZ. :
REINF. BARS S GROUT sOLID
(2) #5 BARS

PROVIDE VERTICAL
BARS PER CMU WALL
REINFORCING DETAILS.

11. PROVIDE MATCHING DOWELS INTO FOUNDATION WALLS AT ALL VERTICAL
REINFORCEMENT LOCATIONS - SEE SECTIONS.

CORNERS (IF APPLICABLE] INTERSECTIONS (IF

APPLICABLE|

|_SPLICE LENGTH
SEE SCHEDULE

TYPICAL SECTION 12. PROVIDE ADDITIONAL VERTICAL REINFORCEMENT AT JAMBS OF ALL WALL
‘ . OPEMINGS, ENDS OF WALL, AND STEEL BEAM OR AMGLE BEARING LOCATIONS

—_ - - - = . MINIMUM REINFORCEMENT SHALL BE ‘:2] 86 VERTICAL BARS [ULD.NL).

]
J x
(2) #5 HORIZ PROVIDE (2) #5 HORIZONTAL

REINF. BARS

PROVIDE 'U' BARS AT
WALL ENDS & OPENINGS

ENDS & OPENINGS

REINF. BARS (MAKE BARS
CONTINUOUS THROUGH CONTROL
JOINTS AT FLOOR & ROOF LEVELS
ONLY)

WALL CONTROL JOINT (IF NEEDED)

S0LID GROUT
OPENING

(2) #5 HORIZ
REINF. BARS

BEND BARS
AROUND WF

GRIDLINE 3 WALL

ALL OTHER TYPICAL
ENDS/OPENING AND
WALL CONTROL JOINT
REQUIREMENTS ARE
STILL REQUIRED; NOT
SHOWN FOR CLARITY

TYP. MASONRY BOND BEAM DETAILS AT EACH FLOOR AND

MID HEIGHT OF FLOORS (6FT MAX SPACING)

3/4"=1-0"

13. LAP VERTICAL AND HORIZONTAL REINFORCEMENT .:4Ev:| CIAMETERS MINIMURM.

14, PROVIDE CONTINUCUS BOND BEAMS WITH |1:i #3 BARS SET IN GROUT AT TOF OF
ALL CMU WALLS [U.O.NL).

13. PROVIDE ADDITIOMAL EOMND BEAMS WITH ;:2] £3 BARS CONTINUOUS MIDWAY
BETWEEN EACH FLOOR LEVEL, DR AT 8'-07 O.C. MAXIMUM SPACING VERTICALLY [TYF).

15. SEE STRUCTURAL DRAWINGS FOR MASDNRY LINTEL SCHEDULE AND NOTES.

17. ALL MASONREY WORK SHALL BE CONTINUDUSLY MONITORED AND INSPECTED BY
AN INDEPENDENT TESTING AGENCY. SUSMIT FIELD REPORTS FOR REVIEW. FROVIDE
“LEWEL C" QUALITY ASSURAMNCE, INCLUDING ALL REQUIRED PRIZM TESTS, FER AL
330.1-99 SECTION 1.6.




— ‘CMU’ - WALLS: STRUCTURAL: DEMISING WALLS




EARTHQUAKES

— LATERAL FORCES




— VERTICAL REINFORCEMENT




AENFCACING BAR

— CMU’ - WALLS: STRUCTURAL: DEMISING WALLS

OQESIGNATED HORZCH
SPACING

REINFCRCEMENT
AT15°0.C HORZ

NANMNCY

RIGID INSULATION

g Y
112" MINIMUM AR SPACE WEEP HOLES A1
24°0.C, HOREONFALLY
SECTION




Vertical
Reinforcement

Horizontal
Reinforcement -~

PCC Bedding




— CMU’ - WALLS: REINFORCED SYSTEMS

] copi.
unterflas.

yuas
sssn

Sealant

T

concrete
hollow core slabs
with plugged
cores

B

——— Plaster

Reinforced

Plastic foam
insulation
adhered to the
wall ————

Acrylic stucco
h reinforced
ss fiber

Reinforced
concrete
foundation wall ———}




REINFORCED TYPE
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— ‘CMU’ - BUILDINGS




— ‘CMU’ - BUILDINGS:

THERMAL INSULATION

EXTERIOR FINISH




— CASE STUDY: CLARK & MENEFEE, MOUNTAIN CABIN, NC 1993:

[MRNTAN 15 comar

OTNB & - EXTENDIZ PAST INTEROR
FACE OF EXTERIOR WALL
BEAM: OboiBih - 4- 1% »9%’
OO - % r B PLATE
% & BAT 12 0. YTALLBR

F (P u-210)

OLICO.F (40aF. A~44)
PER RAFTER

O700.A - TURN WP
AT EAVE VENT
08500 A
ORICOB -4 - w5
OBIDD - »%e 16 0c (1 )y




ENERGY EFFICIENCY: AVOIDANCE OF ‘THERMAL
— MORE EVEN TEMPERATURE IN BUILDING STRU
— AVOIDANCE OF CRACKS, MATERIAL FATIGUE / [
— AVOIDANCE OF CONDENSATION / MOULD / DIS(
— HEATING/COOLING SAVINGS; HIGHER THERMA

Floor Plan - Intermediate Level



— THERMAL BRIDGES:

R-Value Table

Insulation Values For Selected Materials

R-Value Table

R/ R/
Material Inch Thickness

Insulation Materials
Fiberglass Batt 3.14
Fiberglass Blown (attic) 2.20

Fiberglass Blown (wall) 3.20
Rock Wool Batt 3.14
Rock Wool Blown (attic) 3.10
Rock Wool Blown (wall) 3.03
Cellulose Blown (attic) 3.13

Cellulose Blown (wall) 3.70
Vermiculite 2.13
Autoclaved Aerated Concrete 3.90
Urea Terpolymer Foam 4.48
Rigid Fiberglass (> 4Ib/ft3) 4.00
Expanded Polystyrene (beadboard) 4.00
Extruded Polystyrene 5.00

Polyurethane (foamed-in-place) 6.25

Polyisocyanurate (foil-faced) 7.20

Construction Materials
Concrete Block 4"
Concrete Block 8"
Concrete Block 12"
Brick 4" common

Brick 4" face

Poured Concrete

Soft Wood Lumber

2" nominal (1 1/2")

2x4 (3 1/2")

2x6 (5 1/2")

Cedar Logs and Lumber

tve Avchitecture 10:83




— EXAMPLE:

WWW.SCHOCK.CO.UK
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Schock

build simply better




— REASONS FOR LAYERED CONSTRUCTION:

| ) .
> INSULATION PERFORMANCE g
‘THERMAL’ (+ ‘ACOUSTICAL’) EET'T?
> WATERPROOFING BARRIER R
(2nd LINE OF DEFENSE — DRAINAGE CONCEPT) Rl

(NEGATIVE PRESSURE ZONE — EVAPORATION) )

= STRUCTURAL PERFORMANCE <> AESTHETICS (COsSTS)
= DIFFERENT MATERIAL LIFE CYCLES
(MAINTENANCE/REPAIR/RENOVATION EFFORT)

= REDUCTION OF MATERIAL FATIGUE
(INTERIOR <> EXTERIOR CLIMATE )

= ECONOMIC CONSIDERATIONS—MATERIAL SAVINGS
(VENEERS, LIGHT-WEIGHT STRUCTURES)

= WEIGHT SAVINGS (STRUCTURAL MEMBER DIMENSIONING)

= COST SAVINGS



— ‘CAVITY WALL"’

-2 WYTHS  OF MASONRY, CONNECTED W/ TIES
- CAVITY BETWEEN — DRAINAGE AND VENTILATION

PROPERTIES:
- SUPERIOR RESISTANCE TO RAIN PENETRATION
- INCREASE IN THERMAL PROPERTIES

- GREAT RESISTANCE TO SOUND TRANSMISSION
- HIGH RESISTANCE TO FIRE RO

Exterior air film
4" Brick
R of the reflective air space

R of 2” Dow, Tuff R-C, polyisocyanurate insulation. . . .

1 1/2” air space
1 /2" Drywall

Interior Air Film




AIR'WATER/VAPOR
BARRIER AS REQ'D

RIGID INSULATION
2" AIR SPACE

RECOMMENDED; —\
1" MIN. REQ'D FOR
DRAINAGE WALLS

BRICK VENEER

TYPICAL CAVITY WALL

DETAIL 01.01 REV. 02/13/07

HORIZONTAL JOINT
REINFORCEMENT W/
INTEGRAL WALL TIES

CONCRETE MASONRY
BACKUP










DUR-O-EYE
D/A370S SEISMIC DUR-O-EYE

DA 370
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Horizontal reinforcement
laid in mortar

e ——— S N SN S S o, s s
—_— = s e

concrete infill




— ‘CAVITY WALL"

AIR/WATER/VAPOR
BARRIER AS REQ'D

RIGID INSULATION

" HORIZONTAL JOINT
2" AR SPACE REINFORCEMENT W/

RECOMMENDED;,—\
1" MIN. REQ'D FOR : INTEGRAL WALL TIES
DRAINAGE WALLS '

F S e i

BRICK VENEER : CONCRETE MASONRY
5 BACKUP

BRICK VENEER ————

2" RIGID INSULATION

2" AIR SPACE
RECOMMENDED;
1" MIN. REQ'D FOR
DRAINAGE WALLS

AIR'WATER/VAPOR
BARRIER AS REQ'D

HORIZONTAL JOINT
REINFORCEMENT W/
INTEGRAL WALL TIES

CONCRETE MASONRY-
BACKUP

TYPICAL CAVITY WALL

DETAIL 01.01 REV. 02/13/07




— CAUTION: THERMAL RENOVATION OF CAVITY WALLS

SYSTEMS WHERE INSULATION IS
BLOWN INTO CAVITY:

— PHYSICAL CONNECTION BETWEEN
EXTERIOR AND STRUCTURAL WYTHE

— WATER TRANSFER TO INNER WYTHE
... AND SUBSEQUENTLY TO INTERIOR

(IF NO PROPER MOISTURE BARRIER EXISTS...)



— MOISTURE + CONDENSATION

THE PHENOMENON OF VAPOR DIFFUSION:
1) COLD AIR IS ONLY ABLE TO CONTAIN e - |
LITTLE WATER VAPOR (OUTSIDE - DRY AIR) — - S—
2) WARM AIR CONTAINS CONSIDERABLE
WATER VAPOR (INSIDE - HIGHER HUMIDITY)

OR

The problem of heat flow and vapour diffusion

Z|
1 ,

= ROTTING (WOOD CONSTRUCTION)
= CORROSION (I.E. ‘BaD’ WALL TIES)

=
= MOULD GROWTH (SURFACE CHANGES) =
= DISRUPTION OF LOADBEARING
STRUCTURE =
= DAMP THERMAL INSULATION Wi

BECOMES USELESS !
(WATER CONDUCTS HEAT OPTIMALLY 1)




— VAPOR BARRIER /AIR BARRIER

BASIC PRINCIPLES:

=

Concrete Insulation/Void Fill

- VAPOR BARRIER MUST BE ATTACHED
TO THE WARM SIDE (INSIDE) PRIOR The problem of heat flow and vapour diffusion
TO FIXING THE THERMAL INSULATION <

- AVOIDANCE OF JOINT LEAKS | l i i

- THE IMPERVIOUSNESS (TO VAPOR) OF ' A
THE MATERIALS MUST DECREASE FROM =
INSIDE TO OUTSIDE : | ° ’

e INSIDE: ‘SEALED’ LOADBEARING LAYER
e OUTSIDE: ‘PERMEABLE’ PROTECTIVE LAYER




— 4 DIFFERENT MEASURES:

= 1 INTERNAL LOADBEARING WALL MADE

FROM VAPOR-TIGHT MATERIAL:

I.E. - ON-SITE CONCRETE W/ HIGH DENSITY
- CUSTOM GLUED SANDWICH PANELS (TIMBER)

= 2 THERMAL BARRIER MADE FROM A

VAPOR-TIGHT INSULATING MATERIAL
I.E. - CELLULAR GLASS (FOAMGLAS)

= 3 VAPOR BARRIER MEMBRANE ATTACHED
TO THE WARM SIDE, IN FRONT OF THE
THERMAL INSULATION

= 4 VENTILATED CAVITY BETWEEN INSUL-
ATING LAYER AND PROTECTIVE LAYER




— DEPENDING ON CLIMATIC CONDITIONS:

Vapor Barrier Placement By Geographical

Location

In most cold climates, vapor barriers should be placed on
the interior{warm- :
in-winter) side of -

walls. However,

the map Interior T —

shows that in N

some south-

ern climates, Vapor

. d xtuuor or
the vapor barrier no vapor barrier
barrier should

be omitted, while in hot and humid climates, such as
along the Gulf coast and in Florida, the vapor barrier
should be placed on the exterior of the wall

=

Omit _;_f.--

Perm Ratings of Different Materials
(Rating of 1 or less qualifies as a vapor barrier)

Asphalt-coated paper backing on insulation 0.40
Polyethylene plastic (6 mil) 0.06
Plywood with exterior glue 0.70
Plastic-coated insulated foam sheathing 041t01.2
Aluminum foil (.35 mil) 0.05
Vapor barrier paint or primer 045
Drywall {unpainted) 50
Drywall (painted - latex paint) 2-3




— WATERPROOF MEMBRANE: — AGAINST EXTERIOR MOISTURE

BASICS: - FACE BRICK WATER PERMEABLE; INSULATION WATER
ABSORBENT; STRUCTURE SUSCEPTIBLE TO DAMAGE ...

— MEMBRANE @ EXTERIOR SIDE OF INSULATION
— CAVITY: VENTILATION/EVAPORATION/DRAINAGE (‘2 line of defense’)

Brick vVeneer Vve




— ‘CAVITY WALL"

AIR/WATER/VAPOR
BARRIER AS REQ'D

RIGID INSULATION

2" AIR SPACE
RECOMMENDED;
1" MIN. REQ'D FOR
DRAINAGE WALLS

BRICK VENEER

TYPICAL CAVITY WALL

DETAIL 01.01 REV. 02/13/07

HORIZONTAL JOINT
REINFORCEMENT W/
INTEGRAL WALL TIES

CONCRETE MASONRY
BACKUP

BRICK VENEER ———

2" RIGID INSULATION
2" AIR SPACE

RECOMMENDED; [
1" MIN. REQ'D FOR
DRAINAGE WALLS

pr

AIR'WATER/VAPOR

BARRIER AS REQ'D
HORIZONTAL JOINT
REINFORCEMENT W/
INTEGRAL WALL TIES i

CONCRETE MASONRY

‘f

BACKUP




— DRAINAGE / VENTILATION:
‘WEEPHOLES’

- 24” (BRICK) TO 32” (CMU) APART
- 1/4” DIAMETER MINIMUM

HORIZONTAL JOINT
REINFORCEMENT W/
_ INTEGRAL WALL TIES

2

THRU-WALL FLASHING
8" VERTICAL, MIN.
ADHERED TO METAL
DRIP EDGE

MECH. FASTENED “ o
TERMINATION BAR = ‘ MORTAR WASH

- : SLOPED TO OUTSIDE
W/ CONT. BEAD OF . .
SEALANT @ TOP N\ OF WALL, OPTIONAL

WEEP/VENT-

METAL DRIP EDGE SET
IN MASTIC OR SEALANT

CONCRETE FOUNDATION

International Masonry Institute
masonry

YR § detail
BASE FLASHING w/ TERMINATION BAR | & |

SEeries
DETAIL 04.01 REV. 02/13/07 1-800MI-0988

www.imiwet




— DRAINAGE: FLASHING’
- SUCCESS OF ANY CAVITY WALL DEPENDS ON PROPER FLASHING:

" BASE.: MOST IMORTANT

- FOR DRAINAGE !

 WINDOW: EXTENSION (6”-8")
BEYOND JAMB LINES;
BOTH ENDS NEED AN
‘END DAM’.
JAMB TO WINDOW
FRAME DETAIL !

PARAPET: FLASHING
IMMEDIATELY UNDER
COPING; COPING
NEEDS SLOPE.
ANCHOR + DOWEL
ROD CONNECTION

FLASHING—\T 1 INSTALLATION W/ CONTINUOUS
\ ze MASTIC BED, OR SELF-ADHERING;

letiadirs | P> B RULE OF THUMB: FLASHING IS
e NECESSARY: OVER OPENINGS,

L UNDER OPENINGS, @ ANY BASE
B OF WALL, @ ANY TOP OF WALL;

R CHANGE IN PROJECTION; SHELF

BASE OF CAVITY WALL AT BRICK LEDGEEN Dam in Sl Fashing (intel fashing simier) JANIC] M oA =l =i =M s O] M=y Y\ [ =]




WINDOW ASSEMBLY

INTERIOR
WINDOW STOOL

/— CUT BLOCK

15° MIN. SLOPE K

STONE OR PRECAST-

CONCRETE SILL CAVITY INSULATION

_ _ | HORIZONTAL JOINT
NG N NG REINFORCEMENT

1/8" W x 1/8” D CONT.—F= 15N NG N @16” 0.C. W/

SAW CUT DRIP TN e RS INTEGRAL WALL TIES

Ry
THROUGH-WALL N N

FLASHING W/ 2" MIN. — ‘; - Y
VERTICAL END DAMS, &% N\ N, N -

EA. END; IF FLEXIBLE
FLASHING IS USED,
SUPPORT FLASHING
ACROSS CAVITY

SEALANT, OPTIONAL

2" AIR SPACE RECOMMENDED; International Masonry Institute
1” AIR SPACE REQ'D BY CODE
FOR VENEERS tearn masonry

detaili
STONE SILL AT CAVITY WALL | & | Peege

DETAIL 13.01 REV. 02/14/07 1-800MI-0988  www.imiweb.org




THRU-WALL FLASHING

ADJUSTABLE——
WALL TIE

METAL DRIP EDGE SET
IN MASTIC OR SEALANT

SEALANT &
BACKER ROD

WEEP/VENT- l/ l

COMPRESSIBLE
FILLER, OPTIONAL

/

RIGID INSULATION

ADJUSTABLE
SHELF ANGLE

SHELF ANGLE DETAIL

| —

DETAIL 05.01 REV. 02/13/07

: y
d e

i

THERMAL EXPANSION:
STEEL: ~ 7 x 106 °F"! P —————
BRICK: ~ 4 x 106 °F1  |pgljdetaing

+ DIRECT CONDUCTION FROM INSIDE... Series

Insulation Board

Weepholes at
24in. O.C.

Grout

\;——'—--f ——2Z-Ties or Equal

e ————ty

1
/«-'-———«——-Z---n -Z-Ties or Equal
+———Horiz. Beam Reinf.

-3/16in. Min. Galv.
Bent Hook

N
it /4in. Cont. Bar

1-800-IMI-0888  www.imiweb.org

© 2007 INTERNATIONAL MASONRY INSTITUTE

\—~ —— Window,Door

LINTEL DETAIL or opening Head




THRU-WALL FLASHING

ADJUSTABLE —————
WALL TIE

METAL DRIP EDGE SET
IN MASTIC OR SEALANT

SEALANT &
D

COMPRESSIBLE
FILLER, OPTIONAL

RIGID INSULATION

ADJUSTABLE
SHELF ANGLE

SHELF ANGLE DETAIL

DETAIL 05.01 REV. 02/13/07

International Masonry Institute
masonry

[ | B
1-800/M-0988 _ www

© 2007 INTERNATIONAL MASONRY INSTITUTE
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— SUPPORT STRUCTURE: 'SHELF ANGLES’

) LB. It is possible to limit shelf angles, to one every 30
(HERE: 60 5/ cy pr) vertical feet. First calculations must be developed
COMPRESSIVE STRENGTH: ~ 6,000 PSI to cheqk thg shear strength of the wedge insert, to
determine size and spacing of anchor bolts, and to
CALCULATION: check angle capacity.
PER FOOT OF BRICK FACADE; i 3 5/8" actual bed depth,
1 WYTHE, 1 FLOOR, 9 feet HEIGHT: W= S0
Concrete Slab 8" depth, f'c = 4000 psi
1x13x9FT. =3CU.FT.
Shelf Angle 6" x 4" x 5/16"
X 60 LB./CU.FT. = 180 LB-
Anchor Bolts 3/4" diameter
—

R) @ Ty m
Shelf Angle I 2'/g" max.
Detail




freedom can be achieved with made-to-order
units which are readily available to suit

arches and special shaped openings.

llilorl fmore information about

y alfen Anchoring

Double soldier Systems, call :

course lintel 1-800-323-6896

The Lintel System
combines a spine, horse -
shoe plates, stiching rods and

| LT | " bearing cleat.
. : i : | \\-‘-V 'i | m

Q

ANCHORING SYSTEMS

No visible means
of support

Concealed support system gives an
all-brick face to lintels and soffits

By Kenneth A. Hooker

Horseshoe
plates

Figure 1. Lintel system has a con-
cealed steel spine that spans the
opening. The spine supports cored
brick laid in soldier courses to
create an all-masonry soffit.

ed through open- about 16 feet and had four cours-
mci:* in the horseshoe es of brick forming its soffit.
plates and through the brick The project architect and the
cores as the work progresses building owner were extremely
to tie the brick and the support B <
system together. pleased by the appearance of the
T'he soffit must be supported arches, and the contractor says
from below until the mortar sets. the installation went well. He ad-
All "‘"“‘}"’:“‘“l‘\i ?l the I\"‘“ﬂ’::n vises contractors bidding on proj-
ALk "“‘l‘“ red from Aype 5 ects using the system to factor in
vanized st may be some extra labor t.‘ll\l for crews to
1/4 /16, or 3/8-inch thick. depend-] learn the installation technique.




— LINTELS: AVOIDANCE OF THERMAL BRIDGES

Opening, facing masonry

External elevation Wall construction Internal elevation

- Clay masonry, BS, course 1,29 x 14 x 6.5 cm
- Clay masonry, BS, course 2, 14 x 14 x 6.5 cm
S 140 mm
]( ‘L:l | 3 (Variations: diverse facing masonry modules,
= prefabricated concrete bricks or elements, etc.)
Ventilated cavity min. 40 mm

J ‘”_—‘ [ Thermal insulation (e.g. rockwool) 120 mm
=2 o g ( y, BS, 25 x 15 x 14 cm 150 mm

otal 450 mm

Plan of course 1 Plan of course 2




— CASE STUDY: :
SCHMIDT HAMMER LASSEN ARCH.,
AROS MUSEUM, AARHUS DENMARK

Reinforced Brick Lintels

CONCRETE

erticol

LINTEL BLOCK

v

Stirrw
thira

a9 O N
RO

(o) LONGITUDINAL SECTION (b) CROSS SECTION




— SUPPORT STRUCTURE: 'SHELF ANGLES’

Halfen HZ9504
toothed anchor
channel cast into
edge of concrete

1

5/8" (16mm) max. 2" (51mm) min
shim|pack end distance

. C te block mal Ay
Masonry wall ties b::;sz i 1

4" (102mm)

Cavity
2" (51mm) min
end distance

Brick facing——— Allowable loads:

. Pullout T,=17501b. (7.8kN) F— [ 78
Shear V. =123251b. (5.9KkN) | [ |, (e2mm)
Resultant R, = 2,200 Ib. (9.8 kN) | | 1314 (g2mm)

Shims must support
heel of angle

Flashing and

weep holes el 1 : . S e e
e ' il gl Spacing depends
\ ' Y on load

Steel shelf angle Ny o0 9% =——Concrete
bolted to wedge < TR B2 spandrel beam
insert

Halfen anchor
channel

Sealant

RABBETED LIP
STRETCHER
Shelf angle

Horizontal slots in Halfen tee-bolt and nut
vertical leg of shelf angle plus large flat washer




— SUPPORT STRUCTURE: 'SHELF ANGLES’

ADJUSTABLE WALL TIE

RIGID INSULATION

THRU-WALL FLASHING

ADJUSTABLE
SHELF ANGLE

WEEP/VENT -
)

METAL DRIP EDGE ——— /7

SET IN MASTIC OR ) )
SEALANT /

SEALANT &
BACKER ROD

COMPRESSIBLE
FILLER, OPTIONAL

SHELF ANGLE DETAIL

DETAIL 05.03 REV. 02/13/07
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— CONTROL JOINT:

PRE-FORMED SHEAR KEY
AS REQUIRED

HORIZONTAL JOINT
REINFORCEMENT
@16” O.C.

BACKER ROD
SEALANT

CONTROL JOINT

DETAIL 12.01 REV. 02/14/07

COMPRESSIBLE

FILLER, OPTIONAL

i

Steel sash unit

International Masonry Institute

2 masonry

Lo | B

1-800-IMI-0988  www.imiweb.org
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— CAVITY WALL: "CONTROL JOINTS/EXPANSION JOINTS"

HORIZONTAL JOINT REINFORCEMENT,
CONTROL JOINT DISCONTINUOUS AT MOVEMENT JOINT

SEALANT & BACKER ROD

MOVEMENT JOINT

00 OJT ' \v

\ \ N //I
\ - — :
T ——_— / - COMPRESSIBLE FILLER:

PREMOLDED FOAM OR
NEOPRENE PAD
SEALANT AND

BACKER ROD
BRICK VENEER

PRE-FORMED SHEAR KEY

CONCRETE MASONRY_\

MOVEMENT JOINT INBRICK & BLOCK CAVITY WALL

DETAIL 12.04 REV. 02/14/07




— EXPANSION JOINTS: “WHERE TO PLACE THEM ?”

Change in height

Openings

Change in thickness

Movement joints in masonry walls should
also be located at discontinuities in the
wall, where cracks tend to form.




— CAVITY WALL: ‘STRUCTURE/ENCLOSURE, SURFACE DIVIDER’




— BACK-UP: STRUCTURE (CONCRETE MASONRY: WOOD)

Bond Beams
Construct reinforced bond
Doamiiniconorais, iason: oY [o absorb the vertical shorten
ry backup at top and bot- 2 > TP, Wood
tom of each story. e 1 or deflection n.f .!m- (}umdu‘.;.: Stud
7 me, locate soft joints below tuds
Iges, floor slabs, or shelf an- Space 2x4-inch
- : s. Otherwise these elements wood studs ev-
Horizontal . 1 transfer large compressive ery 16 inches
Expansion Joints esses to a veneer that can't | horizontally.

ry such loads.
Under ;aghl:‘loor;?b o Shgn 3rick veneer also requires expan-
ggr?;r(u; :Mar?goma?r:;;?n_)' n joints to accommodate ther-
sion joint to accommodate dif- || expansion and the permanent |
ferential movement between
the veneer and the slab. Place
compressible filler or backer

rod in joint and seal with joint walls without openings. Locate
sealant. ditional joints near corners, at

Y

R
W ‘A_' '.Q

Wall Ties

v

727,

Use rectangular ties for hollow ma-
sonry units and Z-shaped ties for
solid or grouted masonry. Wire di-
ameter should be 3¢ inch minimum
Don't use ties that are crimped to
form a drip in the cavity; the crimp
reduces lateral load transfer.

T

-shaped Tie Rectangular Tie

VI

»ansion caused by moisture. A |
od rule of thumb: Space verti- l
expansion joints every 20 feet ‘l
|
|

2/

2
RN R R EEERES

R

Insulation
Attach 1-inch-
v 1 thick foil-faced
ersections with dissimilar ma- insulation to
/ ials. Fill the joint with a com | the cavity side
// »ssible material or backer rod, | of the studs.
- seal it with a polyurethane
low-modulus silicone sealant?

Waterprooﬁng ) 4/ ulating veneer walls

Place mastic waterproofing fou can insulate brick veneer
on cavity side of backup. Ils in several ways. If the back-
jer-type joint reinforcement with 1

e wires or tab extensions. Don't is wood or metal stud, you can
truss-type reinforcement; it can re- . 3 " tall glass fiber batts 'nvlwm:n
in differential movement between X Pebet S : studs. If the backup is hollow
veneer and backup. Space rein- - AN it masonry, you can use foam
ement every 16 inches vertically. » . J e L Sr P“u]r '..\'u{cr-rcpcl:cl‘.!‘
nforcement should have minimum L P . psefill insulation (perlite, ver- | Anchors
auge, deformed longitudinal wires G Movement Jolnts culite, or expanded polystyrene) »
’ - * ¢ 215 the cores. Or you ¢ tall Use galvaniz-
minimum 12-gauge smooth cross X Align vertical expansion 2 U’ 1“ “i”b lf YC Ld? insia ed, corrugated
5 ad every 16 5 j i ven : id board insulation in the cavity ' 2
e e ) jOIM:S nbes e il tween tkho veneer and the back- 22-gauge sheet
vertical control joints i con- " © - - s e metal anchors,
her Joint crete masonry backup. Dis- - To roaintain proper drainage, 710 1 inch
continue joint reinforcement rease the width of the cavity ¢
- A Ry wide, 6 inches
across vertical expansion dLLg‘unmnd.xlv the u}sul.]t:un long. Nail them
and control joints. d,sm,l allow 1- to 2-inch open | to wood studs
space. &) i so they pene-
R ane Beal trate stud at

erences least 114 inches.
Jniform Building Code, Int onal Con:

nce of Building Officials, South

rkman Mill Road, Whittier, California 90601

N RENREUN N\ N AN \ \

-sets, openings, returns, and at

NI NI ALY 7 7

X

int Reinforcement

greater economy, use joint rein-
ement to tie veneer to backup. Use

I )

Air Space

Provide a 1-inch
air space.

X/

T T A I 777,

AT

7/
A

07

G2

Concrete Masonry Cavity Walls” NCMATEK
National Cor s Masonry Association
12 Horsepen Road, Hemdon, Virginia 22000,

Juilding Code Re ments for Masonry
sctures, ACUASC

ivil Engineers,

k, New York 10017

CONCRETE MASONRY BACKUP AN % O UACS”~FRAME BACKUP

Application: Commercial, low- and high-rise Foundation ™ 2. 002 Application: Residential and light
Benefits: Thermal efficiency, excellent lateral Use concrete, concrete block, or brick. ol commercial

load resistance, good weather resistance ~ Construct at feast as thick as total thick- oLt Benefits: Economical
Drawbacks: Weiaht of wall ness of brick veneer wall. Some codes Tl " - Drawbacks: Combustible interior,

B lamak holal facimdatian




— BACK-UP: STRUCTURE

Flashing

Embed end of flashing
in reglet in concrete wall. | «.

(CONCRETE; STEEL)

it

f ways to
leakage ...
5, surface
ock, wall
ants. Most
most are

lcakage by
mple, very
ge: be sure
lins Type S
iry leakage
rtar meets
equals low
containing
double the
the leakage
cements.

'ype S Lime
t 1¢/sq. ft.
le mortar,
-tight walls.
0 use any-

TAR

Horizontal

Expansion Joints™\

Under each floor slab or shelf
angle (if shelf angles are used),
construct a horizontal expan-
sion joint to accommodate dif-
ferential movement between
the veneer and the slab. Place
compressible filler or backer
rod in joint and seal with joint

sealant.

Anchors

Use dovetail an-
chors, either cor-
rosion-resistant
wire anchors or
flat bar anchors.
Wire anchors
should be mini-
mum 6-gauge, 4-
inch-wide with the
wire looped. Flat
bar anchors
should be 16-
gauge, 74&-inch-
wide, with end
embedded 2
inches into mortar
joint and turned
up % inch.

<7 ¢

Loop
Dovetail
Anchor

g”!
Flat Bar |-
Dovetail

Anchor |:.

v s G .
Fio; N

. -9 0
Insulation-, |
Place waterproof, .
foil-faced insulation®
on the cavity side '
of concrete backup.

N

s
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N
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Vertical —~
Movement -
Joints 4

Always make dif-
ferential move-
ment a primary
consideration
when combining
clay brick and
concrete. Locate
movement joints
carefully.
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&~ CONCRETE BACKUP
Q v Application: Commercial
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— BACK-UP: STRUCTURE (STEEL)

Detailing shelf angles

Flashing and expansion joints are critical

By Walter Laska
Staff Architect
Masonry Advisory Council

» Minois

R
<>
> Cavity Wall Shelf Angle Detail
FOR STEEL FRAME

Corrugated steel decking
with lightweight concrete

w7

0\

Weep holes at
16" or 24" oc.
Anchor bolt set into slots
precut into angle

.

WY T

> Steel shelf angle
Step flashing up and under ‘ig o
first course of concrete block iR Steel angle cut into sections
. ? and welded to beam
Continuous sealant applied X
directly beneath flashing

i ARRRRRRN

Wide flange beam

Flashing membrane to extend
beyond outer wythe of brick




— SUPPORT STRUCTURE: ...MORE STEEL...




— MORE TIES + ANCHORS:
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1339 Bridge Plate

4 Fastene!




— STONE INSTALLATION:

MISC. EMBED STEEL

3

MISC. ANGLES 5 3 EMBEDDED CHANNEL STRUT

i

SRX-13 SRX-14




— STONE FABRICATION: ... "HIGH TECH' ...
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— QUESTION: HOW THICK IS STILL APPROPRIATE ?

The Most Believable

Architectural Stone Veneer

—= in the World"




— IS THIS STILLA ‘BRICK FACADE " ?

2 Cavity Wall Shelf Angle Detail
% L FOR STEEL FRAME

(@\\ N

X

Rigid insulation —z=—-

+_ Corrugated steel
with lightweight
Weep holes at
Anchor bolt set into slots
precut into angle

bp flashing up and under
k1 course of concrete block

Continuous sealant applied
directly beneath flashing

Flashing membrane to extend
beyond outer wythe of brick




— IS THIS STILLA ‘BRICK FACADE " ?

Y "

¥

[] PRESSURE EQUALIZED B3 INsuLATION
= AIR CHAMBER




— IS THIS STILLA ‘BRICK FACADE " ?

BRICKETTE* PRODUCT LINE

OP/OVERALL PRODUCT IN PLACE

2x4STUD

/2" BACKERBOARD

/2" BRICKETTES®

Straight

-2 5/81
/

3o/

2-Sided Corner

T30
734

3-Sided Corner
. 3

-
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— QUESTION: HOW THICK IS STILL RIGHT ?
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— OR, ... IS THIS A MORE CONTEMPORARY ‘BRICK FACADE’ ?
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— VALS BATH, SWITZERLAND: PETER ZUMTHOR, 1996




— VALS BATH, SWITZERLAND: PETER ZUMTHOR, 1996
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e BURKHARD/MEIER ARCH., HOUSE IN BADEN, SWITZERLAND, 2000




e BURKHARD/MEIER ARCH., HOUSE IN BADEN, SWITZERLAND, 2000




e ALTERNATIVES: AUTOCLAVED AERATED CONCRETE (AAC)
[ ALSO: AUTOCLAVED CELLULAR CONCRETE (ACC) ]

PROPERTIES:

— FUNCTIONS SIMULTANEOUSLY AS
STRUCTURE + INSULATION!

— R-VALUES UP TO 1.25 PER INCH

— ~20% DENSITY (IN COMPARISON TO CONCRETE);

— ~10% COMPRESSIVE STRENGTH (CONCRETE)

— LIMITED TO LOW-RISE BUILDINGS
(UPTO 4 FLOORS W/ REINFORCEMENT)

— POROSITY REQUIRES MOISTURE PROTECTION

Static R-Value

AAC Wall + Stucco
AAC-500 | AAC-600 AAC Class

Ib/ft? Nominal Dry Density
500 600 kg/m?® Nomimal Dry Densi

Btu.in/h.f2.F | Thermal Conductivity k

h.ft2.F/Btu | Static Thermal Resist. R



M.WESPI/J.DE MEURON, HOUSE IN MORCOTE, SWITZERLAND, 2003
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