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THE PURPOSE OF THE
INDIANA LIMESTONE INSTITUTE

The Institute serves the construction industry, the architectural profes-
sion and the limestone industry as a coordinating agency for the dis-
semination of accurate, unbiased information on Indiana Limestone
standards, recommended practices, grades, colors, finishes, and al!
technical data required for specifying, detailing, fabricating, and erect-
ing Indiana Limestone.

SERVICES AVAILABLE TO ARCHITECTS

In order to facilitate the selection of limestone grades, colors, and fin-
ishes, as weil as advise on recommended practices, the Indiana Lime-
stone Institute maintains a complete staff of consuliants who are avail-
abie upon request to help architects, designers, and specifiers with
any technical problem.

TECHNICAL DATA

The Institute has on file the results of many years of research, experi-
ence, and case histories in the fabrication and use of Indiana Lime-
stone. This information along with many supplemental technicat
papers and the Indiana Limestone Handbook is immediately available
upon request,

TO OBTAIN ASSISTANCE

If you are an architect, designer, specifier, engineer, builder or
intgrasted building owner, simply telephone the Indiana Limestone
Institute office (812—275-4426) or send a card or {etter requesting the
assistance you require. Your inquiry will receive immediate action
either by return telephone call or mail, or by a personal visit in your
office by an Institute representative, if necessary.

Indiana Limestone Institute of America, Inc.
Suite 400

Stone City Bank Building

Bedford, Indiana 47421

812/275-4426

www.iliai.com
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Stone is saparated from the ledge by channstling machines and wire saws. After the
“cut" is turned, {A) blocks of handieable size are produced by drilllng and splitting
with wedges, Thesa blocks are further reduced in size by “slabbing” (B} in gang
saws. Slabs gre cut by diamond circular saws (S} into sawed-stone items for sills and
coping. S3ome slabs are sawed to proper heights and widths for splitting (D} the pop-
ular “splitface” ashlar. By either hend or machine, the splitface stone may be
“pitched” (E) to form a rougher look called “rockface” or “pitchface”.




Indiana Limestone Trim

The quafities of Indiana Limestone and the forms i which it can be produced have
served American arcititecture for morg than a century, Hundreds of major buildings
are huift with Ingiana Limestone every year, but as much stone s used as trim and

asfrfar in “fight"” consglruction as that instalfed in highrise and monumenial buildings.

Trim materigls for offices, stares, apartments, residerttial structures and similar
fight construction are farmifiar, inexpensive and easy fo use. Much stone of 1his lype
is purchased for puraly assthetic reasons, but Indiana Limestone trim serves sound
BCOMOMIC puUrposes as well.

The first section in this book deals with window and daor trim-—sills, headers and
jambs. Building openings are particularly delicate areas, and where they are pro-
tected from weather and sccantric movement by solid materials like indiana Lime-
stone, 8 measurable reduction in stress-related failures occurs. Complicated gonnec-
tions betwaen unlike matarials are eliminated and construction proceeds more

rapidly. Compression and other stresses in masonry walls are more equally distributed
with the use of proparly sized limestone headers. Limestone sills protect vital hori-
zontal surfaces by incorporating a minimum number of vulnerable joints, Limsastone
jambs resist lataral movement occurring near openings,

Such openings are structurafly sound. The use of stoné trim also gives the opening
a visual and aesthetic reason for being. It clearty marks the interruption of the
building walls s¢ that a window ceasas to be merety a hole punched in the wall.

wWhere brick is the primary building material, the judicious use of Indiana Limestone
trim reduces the monotony of color often presented by clay products. Limestone’s
light-neutral colortones contrast with darker brick, offering not merely a pleasing
appearance hut economy and durability plus the advantage of a familiar, solid
material. When used with limestone ashlar unit walls, trim items offer the contrast of
smooth finish with the rugged surface of split-face. The larger sizes of limestone sills
and coping reduce total joint area and thus reduce the possibility of leakage en-
countered in built-up brick sills and wall-tops.

In architeciural projects where stone use is limited 10 sawed stons coping and sills, a
simple note on drawings indicating the usage areas, and identifying the material as

"sawed Indiana Limestone sills" or “sawed Indiang Limestone coping” will often elim-
inate the nesd for 4 more elaborate specification such asg that shown on pages 22-23.
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Indiana Limestone Trim

Window Sills, Coping & WaII Caps

Most exterior walls have two weather surfaces, A wall's
exterior vertical face receives most of the architectural
attention. It is the element which usually defines the
Building for the majority of people who go past it but
never enter i,

The walls other weather surface is its top—a parapet, &
metal gravslstop coping, the top course of the major
wall material. Although thig horizontal weather surface
is never seen by the building's occupants, all tog often
it defings the building for them ag a troublesome, leaky
place in which to live or work.
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Flat sewed-gtone siils may
ke Hppad for wash surface,
ar saf Hal frn windews or as
capping for wing-wall axfen-
gione. This ls parflcuianly
effectiva when used as band
course 8t sill level. Dealer or
his supplier can provide spa-
cially sawed shapas whera
checked-oul araas arg

naaded.
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Walls of both masonry units and monolithic e | L \
rnaterials often give trouble as a result of leaks AR ER e

at the top. Although the engineering reasons
for failure differ for different matsrials, the
basic causes are expansion-contraction vari-
ants, weathering of joint materials and the
tendency of cap materials to warp, creep,
shrink or band,

Coping of Indiana Limestang ovércomes most ‘ -
of these inherent causes of walltop failures.
The material has a low coefficient of expansion
and can be expected to remain where it is
placed regardiess of the movemeant of other
materialz. Because it is available in compar-
gtivaly long runs, limestone reguires fewer
joints, and those joints can ke treated with
more rasistant materials at kower total cost.
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COMPLEX SHAPES IN
SILLS AND COPING
AVANLABILE FROM MOST
SUPPLIERS.

Moast imestone suppliers
and thelr deafers will fabri-
cale speacially needs on a
custom basis. Oflen, spa-
cial fabrication will not be
raquirad where sizas ara
such thaf siandard seclions
can be used. The mason
can saw o cul many stone
ifems from axira langihs of
ellf or caping sfock. If spe-
cial shapeas ke washed,
dripped or moidad siits and
coping are needoad thay can
be provided by the deafer
or his suppitar.

Sill and wall cap (coping) stone is availakle in a wide range
of thickresses and widths, The most popular thickness is
217 Four other thicknesges, 17427, 2", 3" and 47, are also
available. Standard widths include 57, and from & to 20
in 27 cremants from most supplisrs. Lengths may be spa-
cifisd {such orders are for "sawesd-six-sides™ or stone may
be ordared randam lengths, {sawed-four-sidses). These usu-
ally average 3'-0" to 8'-0", and require jointing to fit at the
job. Many supptiers offer sawed stone items with one long
edge rockfaced.

Sawed stone items will Berve also for use as door sills, win-
dow and door lintals, and complate window surraunds. An
imaginative designer, builder or mason can improve both,

L3
B

__—_ Sawed-stone used ax
< coping. May be used
in commercial appii-
cations with BU roof,
or as cap for retaining
walls and planisrs. A
mortar ramp will pro-
vide g wash surface
and refain scfl naar
the lops of pfaniers.




the appearance and performance of masonry buildings at little or no additional cost
with the use of Indiana Limestone standard products,

These products ars available directly from the stock of most suppliers, and are price-
list items guated either by the lineal foot or the cubic foot. Sills and other trim items
with pther than rectangular profiles are also available; sills with wash surfaces, drip
maolds, nen-standard sizes and curved profiles can be furnished by most suppliers
and will be gquoted on request,

Cuoined corners may be used in a purely decorative way, or to suggest an architec-
tural style, but they can also serve a very sound structural purpose. Building corners
are strengthened by the additional bulk of quoin stones when well cramped and
anchored, Their use will minimize settlemant eracks in corners and returns. Butt-end
quoins can be cut on the job from sill stock,

Quains jobout
o, . from sawed-
Bl stane ilems.

_ - Quofng may be

= veneor with back

. surfaces (n @

. pilane with the

. backs of brick or

venaar slone, or

o may be buliler

' slates project-

ng intq the

backup for addi-
fional stabiiity.
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Fronit-facing quains are prme Ioca-

tions for daile stones or sireel ad-

dresges. Masi suppillers can arrange
~w fatlering, numbers and athar in-
scripfions.



Coursed and Other Machine-Cut Ashlar

The aesthatic and sco- elavations

nomic advantages of

2 1 secilons

Indiana Limestone are

more obyious in the use

of coursed ashlar than in
any other application.
Depending on the quan-
tity and sizes, limestoneg
ashlar 15 comparable to
brick in its delivered

gost, It is set in exacthy
the same manngr as any
other unit mascrry ma-
tarial by the same trades
using the same taols.
Dus to its larger individ-
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ting limestone ashlar can
achigve better square-
foot produstion.
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After the owner occupies
his building, the advan-
tages are even more ap-
parent. The structure gleams with the
light-neuatral celar tanes of this nat-
ural material. Instead of a wall of 20%
joint area, limestone ashlar sizes pro-
vide for as |iitle as 5% joint area, and
the weight of the individual pieces
sompresses the mortar insuring
against failure, Ashlar pieces may act
as sillg, headers and jambs without
the requirement for metal angle sup-
pott. Standard sized sawed stone
may be used for a contrasting finish
in colors similar to the astlar prod-
uets,

Coursed ashlar and trim items are
priced by units of tons or linsal or
square feet, and are available from a
network of dealerg in major citigs and
rmany smaller ores.

Thess veneer stones are machine
fabricated to accurats course heights
which make & predictable pattern, or
“course out" to form level beds for
openings and wall tops. The standard
heights or “rises” are 214", 5" and
73" These rises, plus %" martar
joints, allow the mason to set a ran-
dom pattern of pleasing appsarance

Any of the standard course haights may be vsed
by ilself as single-risa ashlar. Ordinadly, the 2V,
helght is psed for this purpose. It produces an
atirocHve wall emphasizing horizonial lines. An
cecasional stone may be slightly projecied for
increased rUggooness.

9
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When used as planiers or refaining walls, the comparatively formal splitface and other coursed
ashiar producis should be profected from molsiure. Dampproofing on sltone or backug and
weep holes for dralnage should be provided. Dampproofing may cansisi of walerpreof cemen-
fitious stona-backing or asphaffic or biluminous material. It possibie, joints shawld be shmf-
farly protected, or a waterproof morfar used. Weephcles and grave!l I wilf heip maintain
dralnage and raduce frost heaving. Parforated foaling drain will give added protection.

and predictable stopping surfaces without extra cutting to height. Higher rises of the
same module are 10547 and 1'-11." which may be used in large blank walls or to give
the strusture a sense of larger scale. Coursed ashlar stones are usually furnished in
random length from 17-6" to 4-0*; bed depth (wall thickness) is usually 37 to 4.
Stones may be furnished all or mostly jointed (squared) ands, or with natarally
broken ends for a more rustic appearance.

Surfaces are generally splitface, or one of the sawed finishes such as chat or shot
sawed. The most popular, splitface, s usually considered easier to lay because tess
care need be taken to preserve sharp edges and corners. Splitface may be hand- or
machine-pitched to produce the bolder "rockface” surface by trimming back the
“arriz” {top and bottom edges of the face). See illustration, p. 4. Yarying percentages
af the three standard rises may be used, with or without the two higher risgs. Stand-
ard rise percentages in most coursed ashlar are 158% 214", 40% 5" and 45% 73.".
These may be varied both by changing percentages and by adding the higher risas.

' , ] —

DAMPPROOF



Webwall, Drywall & Other
Non-Machined Stone

Rough broken slabs of Indiana Limestone with one quarry-split surface may be used
in several different setting stylas to produce interasting rustic effects. The “webwall”
pattern utilizes stones from 27 to 6* thick set vertically. The surface area may vary
from less than one to three square feet. The stones have no square corners or
straight edges which produces a completely random joint pattern in widths from 147
ta 2* or more. These stones may be split by machine or hand to a roughly rec-
tangular shape to praduce a “rebble” pattern.

These same stones may be set flat (horizontally) to produce a "drywall" appearance.
Criginally, a drywall wags set '
without martar and de- :
pended an tightly placed

stones for stability. Today,
drywalls aften are set with
mortar, but it is usuakly kept

well back from the surface

to give the appearance of
mortarless construction. The
drywall is especially attrac-

tive in landscaping as retain-

SOMKED WO D WEDGES -

ing walls. When used this
way, both its foundation and
the wall itself should be

~ 3 BE SEMOYED AFTZF
MOATAP SETS 1P

sloped back at g 107 {o 15°
angle to resist earth move-
rment, Ag a venesar, the dry-
wall stones ara usually
broken to a 37 or 47 wall
depth.

Webwall patterns are atfractive and eagy to sel. The web-
wall sivie Is a veneer and musf be sel agalnal a firm
backup amd on a solid foundalion or ledge. Shaping
stanes with mallei or chisel can create smaller jofnts,
Weadges may be usad occasionally lo hoid slonas In place
uniil mortar sefs. Sawed walf coping iz parlicuiarly affec-

tive used with these freeformt pallerns.

FLEXIALLC
Gal
ANCHGPS

hez=]
Na TG

B &

Wabwall stones niay also be used lo prodiuca 3 “drywail”,
efther frae-standing or retaining. Occasiprally thage siones
ara roughly squacad for a ruggediy hapdsome pattern. Lald
Hal, with onfy sufficient morar (o adjust beaiing surface Ir-
regufaritles, this pattern produces ah appoarance racailing
EHmitva creek-shingle walis of the pionesr wilderness. Re-
taining walls in the drywall style should be tited back 10 or terraces and provide plami-
15", Larger stones used as “deadmen® will help resist irosi ing areas for tlowers and
heaves. Such walls neod nal be wapl fry.

Grade confrof wilh simple,
mexpansive refafning wolls
is hotk praclical and alirac-
tive. Dry-zai, propery
sloped walls form natural
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Specialty ltems

Street Furniture, Fountains, Benches,
l.andscaping, Artwork

The versatility of Indiana Limestona in its standard product form is astonishing. Sill
and coping stock slabs may bs used as base or starter courses for brick. They may
ke job-cut into guains. Brick-sized lengths may be built into a brick wall to delinsate
an area or to relieve color monotony. A continuous sill eourse will emphasize hori-
zontal lines and qive windows visual support. Platforms and steps of limestone add a
note of distinction and leng lasting charm.

These same standard products can be sawed by supplier or dealer into a wide variety
of decorative and useful building and environmental additions. Simple slab benches
aré remarkably inexpensive. Sawed stone paving may be bordered with splitface
stones set face up,

Imaginative fountaing for urban “miniparks” can be designed and buill with tittle or
no daviation from standard component sizes, or assembled from the coursed ashlar
products and capped with sawed slabs, at such low costs that even municipal bud-
gets remain undisturbad.

Slabs may be used for park walkways and curbing, bases for memoriat plagues or

assembled into handsome waste receptacle containers. Simple steps to accommao-
date grade changes are easily cut to {angth at the site with ordinary masonry saws,
This workability, combined with tndiana Limestong’s weather and wear resistancs,

produce designs and uses of almost unlimited application.

Sculpture, whether of a simple, folksy style suitable for informal lawn installations, or
of & more cersbral contemporary nature for commetcial or domestic decor, is avail-
able in standard production and custom designs. Whimsical squirrels or bird baths
on classic pedestals—the forms are infinite and many are immediately available.
Many fabricators of standard products make such [tams during slack time and price
the iterms at remarkably low figures for the guality.
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Sawed slone paving, staps and bench prasent an attractive addition to garden areas or urban
patks. Poving may be set on compacted sand and edged with spiitface borders. Elther split-
face or sawed stone may be used as risers for sleps. Paving Jolnis may be lefl open, while
treadrizer joints should be moriarad. Backs of treads rest on scrap stong or block supports.
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Joint Styles

The concave joint iz most
commanly used in unit ma-
sonry construction, {t is eco-
namical to produce and is
very weather tight. Each of
the other styles shown has its
purgose, usually aesthetic,
but the importancs of final
foint tooling or polnting can-
not be over-emphasized, This
final process gives the joint
both its finished loock and its
weather resistance.
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Mortars

Mortars for tndiana Limestone copings, sills and rough or coursed ashlar may be the
same for other masonry units. The mix generally recommended {1 part portland
cement, 1 part hydrated fime or lime putty and & parts sand, all by volume} is an all-
argund mix with good compression resistance or [Qad-carrying capacgity. Gray port-
land cement {Type |l or fl& ig usually recommended) may be used with ordinary
gsand. White portland or masoney mix and white sand will produce a lighter colored
martar for legs-promingnt joints.

Im most unit masonry projects, the setting mortar is alsa the finished joint material.
Joints for Indiana Limestone units may be pointed or tooled in the same way as
other masonry units (see jeint patterns above]. Pointing sompresses the mortar and
makeas the joint watertight, Whatever joint profile is called for, the joint must be well-
pointed to be watertight.

Brick walls are about 20% mortar. The typical limestone ashlar wall is less than 12%
martar. In either case, this is a high percentage of wall area over which the mason
has cantrol. He is responsible for the mortar mix, s placement and its finishing. In-
correctly mixed mortar will make the best mason look bad, and a poor masen can
mess up & job with properly mixed meortar. Mixture, placement and pointing are
equally important to a good job.

Mortar qualities in the finished wall include compressive strength {ability to carry
vertical loads), bond strength {ability to resist eceentric or lateral loads) and dura-
bility {weather or chemical resistance}. These gualities vary as the proportions of
materizls in the mix are adjusted. |n order to help builders predict the quality of
morars, and to aid architects in specifying the proper mix for each usze. the Ameri-
can Society for Testing and Matertals (ASTMY pubiishes a standard specification for
unit masonry mortars, C-270. Sea chart on page 14,

Of the ASTM mortar types shown, M has high compressive strength and good dur-

ability. 5 has excellent bond and good compressive strength. N has medium com-
pressive and bond strength with excetlent durability. This is the most-used type for

13



exterior veneer and ashlar work. O is 2 medium-low strength mortar suitable for
interior use and load-bearing solid masonry where compressive weig hts will not
exceed about 100 psi. K is a low-strength mortar for non-loadbearing interior uses.

Regardless of the mortar type used, it must be properly and completaly mixed. Some
mascns prefer a slightly stiffer mix for setting stone than would be used for
brick and klock. Stiff miktures may be especialfy useful in setting stone with
irreguiar beds.

As sefting proceeds, the mason should take care o remove any unwanted mortar
from the stone faces. This is necessary particularly with the more buttery mortars.
Final cleaning ghould be done with fibré brushes and spap powder detargent., Use no

acids,
MORTAR PROPORATIONS BY VOLUME
MORTAR | PARTS BY YOLUME | PAATS BY VOLUME | PARTS BY YOLUME AGGHREGATE,
TYPE QF POATLAND OF MASONRY OF HYDRATED MEASURED N A
CEMENT™ CEMENT LIME OR DAMP, LOOSE
ORA PORTLAND LIME PUTTY CONDITION
BLAST FURMACE
SLAG CEMENT*
M i 1 (TYFE IN _
1 - Il":i
- NOT LESS THAN
o 2 1 {TYPE II] — _ T, AND NOT
T — OVER L 1o 1 MORE THAM 3
TIMES THE SUM
N — 1 ITYPE Il — OF THE YOLUMES
T = OVER T 1o 15 OF THE CEMENTS
AMD LIME UISED.
O — 1 (TYPE | QR N1 —
T — CIVER 10 10 1 /4
I 1 - OVER 2Y% to 4
“TYPES I, I, 1L 1A, (1A, [1HA TTYPES 15, 154

Feprinted with permission from the Armerlcan Society for Testing and Matgrials, 1216 Race Street, Philedelphie. P 19003,

Copyright.

tion are a9 follows:

WORK DAY
TEMPERATURE
Abova 40 F

40F-32F

32F-25F

25F-XF

20F-DOF
and below

COLD WEATHER MASONRY CONSTRUCTION
AND PROTECTION RECOMMEMNDATIONS

by the INTERMATIONAL MASOMNRY INDLSTRY ALL-WEATHER COUNCIL
The wonsensus of this Council regarding recommendations for gold weathar magonry construction and protec-

COMSTRUCTION
REQUIREMENT

MNormal masonry procedures

Heal mixfng water 1o produge
martar temperatures between
40 F - 120 F.

Heat mixing weter and sand 1o
praduce mariar famperaturas
bedween 40 F - 120 F.

Maortar on boards should b
malnialned above 40 F.

Haa1 mixing water 2nd sand to
produse merlar famperatures
bedwesn 4G F - 120 F.

PROTECTION
REGUIREMENT

Cover walls with plastic or canves at end of work
day to proven! walsr Briaring mascnry.

Cover walls and materigls to grevent wetting and
frgezing. Covers should be plastic or canvas.

With wind ralocities over 15 mph provide wing-
bresks during the work day aod cover walls and
materizls at the end of the work day fo pravent
watting and fraazing. Maintein masonry gbove
freezing far I8 bousrs using avxifiary eal or insu-
tated Blankets,

Frovids snciosires and supoly sufficlan! heat to
maintain masonRry enclogune #hove 32 F far
24 Howrs.




Storage & Handling

Most of the products discussed in this book are fac-
tory-packaged in strapping or wire or wood baskets
on pallets. Ordinarity, no repackaging is recuirad,
Occasionally, aftar long-term storage, some dark-
ening of the stong may he encountered. Exposure
to weather, either before or after installation in
buildings, will reduce or eliminate these problems,
For long-term storage it may be desirable to re-
move dunnage from the stone to allow air ¢ircu-
latton.

Fallets and other packaged stone should be handled
carefully by forklift. Rough treatment or too-close
stacking in storage yards may produce broken ot
chipped stones. In most ¢ases, such breakage will
nat interfere with tha wuge of affected stones except
where longer lengths are required for sills and cop-
ing runs. Chips can ordinarily be turned taward the
walt side.

Pallets may be stacked if the 1op stones are level,
But do not stack mara than two or three pallets
high. Place spacer skids of ping or cypress between
pallets. Wire or wood baskets may bend or break
and should not be stacked.

Sawed stone bundles require more careful handling to avoid damage. They may be
stacked two high if tops are level. Longar lengths tend to be more vatualie at the
job, 5o care should be exercised to avoid breakage.

Break strapping carefully: cut straps rather than twist them loose, Once a bundle or
pallet is opened, breakage can occur more 2asily, so it may be desirable to remove
packages from stacking area before gpaning.

Cleaning finished wank.

Final cleandown after all stonework is set is usually done with stiff fikar brushes and
plain water. Especially dirty areas may need soap powder or kitchen clsanser. Re-
move mortar tags when moertar has taken itg initial set; smears (from {00 watery a
martar, fram too early tooling or from poor workmanshipy should be removed im-
mediately and the joint reworked. Do not use acids on Indiana Limestone for mortar
ramoval or any other purpose.

Waterproofing—Use it or not?

Waterproofing is a general term used to describe the application of clear water
repellents, They are applied commonly to brick and .other unit masonry walls, and
such applications are often useful on Indiana Limestone ashlar and sawed stone trim.

Water repellents can help keep the wall looking dryer and cleaner for axtended

periods of time. Thay can be applied to vaneer walis where there is no kkelinood of
water reaching the back sides of treated stones. In the case of retaining walls or

15



planters of coursed ashlar, either the backup or the stones” backs should be treated
with gampproofing {rot the same material as water repellent] before surface water
repellents are applied.

Drywalls used as retaining walls should not be treated if a rustic, antique look is
desired because moisture, moess and vegetable grawth will be discouraged.

Frefarred water repellent treatments are stearates and acrylics. Silicones may be
used but the common 3% 10 5% sodium methyl siliconate sometimes causes a disg-
coloration on high-lime substrates.

Like paint. water repelients |ose their effectiveness with time and weathering, and will

have to be reapplied. Consult manufacturers' representatives for application rates
and quarantees.

Beams and Lintels of Indiana Limestone
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q I dn I 190 joars ARZ 625 25 U050 10 IRAD IHGD R4 640 Jwoo 4
] - a4 i 1iR ek di 474 821 i 1010 1230 1440 M-TH dlan 2530, 8§
L] - 15 47 Wil LT Wi i 45T Ed2 BOE a3g 1-490 | 1R AEID ‘5
T - - el 1 PR ot wH FHA BT E31 ns BTG “160 1160 1530 ¥
.} — - -d =7 Ad 154 a0 S 415 £aq HEA EOE Q65 1mal 32zl @
w - - - Fh #4 14 104 i1 36 137 249 ETS o] 353 [ bl q
i — — — -3 az A 132 G 4] 25F 03 ERL [t POE qua | 10
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. 0 shown by the dotted lines. Therefore,
RS ! the table is conservative,

: Y
; | UNIT MASONRY WEIGHS
e || 37ABS. F‘éﬂ SO.F. | E“:“;Eg':,
! e t . "
_L (e | N n-s
piee Lintel Width — 5"
o Maximum allowahle load {F):
== {F) from table = 138 Ibs. per inch
: L width = 138 x 5 = 690
Actual Load:
Unit masonry area = L X L. S X256 —
The Bearn & Lintef Table is based on a 12.5 SF 2
rectangular Ipading pattern as shawn. , _ _
The actual loading by unit masonry when Masonry Weight = 12.5 X 37 = 483
moetar sets approximates a triangle as Actuzl Load = 463 (less than 880—0K)
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Nominal Height of Masonry Walls
by Courses for Brick & Block
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Thermal Properties

‘U’ factor (the heat transmission coefficient) is the reciprocal of the total resistance (R)
to heat transmission of all the materials which make up afinished wall, measured over
an area of 1 sq. ft. The formula is expressed as U = 1/R total. In thess examples, a con-
stant figure for 4” stone is used to show the comparative values of three types of wall

construction:

4" stone

1" airspace

35" glass-wool bats
" drywall

4" stone

1" airspace

8" concrete

3" M. L. & plaster

47 stone
2" urethane
1457 drywall

I factor = 0517

U factor = 32

L factor = 08

Values of Mass in Thermal Engineering

COURTESY INTERNATIONAL MASONRBY INSTITUTE

The 'U" factor s basically & steady-state calcutation; that is, it does not consider the
dynamics of the total building envelope. An additional consideration in thermal calcu-
lations is the effect of mass in heat transmission. Heavy walls exhibit a "fly-wheelf” ef-
fect which retards the immediate impact of thermal loads, Massy materials, such as

The “M" Faclor
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How To Figure Heat Loss

The farmula for caleularing heat loss
that alfows for the thermal retanticn ef-
fects of mags is as follows:

Hy = MAL (te—ty)
whiare!

H, —heal loss transmitted through the
walls aor other elements of the
building envelope, Bty per frolr.

M -meditication factor taken from
graph atleft according Lo Jagrae
days of building location and
weight of bullding wallz or other
alemeants.

& —area of the walls or gthar ele-

ments, square feet.

L =overall coefficient of transmis-
sign of the walls or other ele-
mants, Btu per hour per squere
foot per degree F temperatura

difference,

t; =indoor design temperature. de-

qress F.

t. —outdoor design tamparatura, de-

o
grees F.



Indiana Limsstone, react slowly to temperature changes which amounts to an thertial
resistance to changsa. This creates a time lag which is advantageous in designing
HvAC systems,

Storage capacity in the building envelope reduces tha structure’s maximum heat flow
and tharakyy the peak-load which determines the size requirement of the HVAC equip-
ment. Buildings with walls exhibiting poor thermal storage capacity require larger
equipment to maintain a stated design temperature; the larger the storage capacity of
the exterior walls, the smaller and less expensive the HYAC systom needed. Heat stored
fn massy walls tends to be transmitted in low-1oad time, and in many locations actuatly
reduces the required night HYAC regquirements,

The 'M' factar is demonstrated in the accompanying graph. Based on degree days and
wall mass expressed in pounds per squars foot, the graph, used in conjunction with the
heat loss formula atlows calculation of thermal storage values in walls of varying
weights. Mot that the correction values are conservative and propose the least amount
of change to be considersd. Where specitic information far any area shows that lower
correction values are applicable.they may be substituted.

Color Value

The chart below illustrates the valug of heavy, light-colored walls in air conditioning
engineering. During the crucial mid-afterncon hours, west walls in identical locations
register temperature differentials of more than 25° F based entirely on their color and

mMass.
Total Equivalent Temperature Differenfials—West Wall
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Geological Formation

Indiana Limestone {from the formation . — :
known as the Salem Limestone) is essen- Iy ek Limasorn :
tially monomineralic rock censisting of the i
calcium carbonate {CaC04) minaral
named calcite. The calcite comes from the
skaletons of the marineg organisms that
help ta farm Indiana Limestone and is

the camenting matarial that binds these
gkeletons together. More than half of the
daposit of Indiana Limestone is composed
of thesa small gea shells; the remainder
consists of cemeanting material and a very
minute guantity of noncalcareous minerals.

Gy Gerasdon | HsIgness

50 Laas Levgaxen

Srwm mesigne *

ey L
MLl aagn Farmaton

MWSEIRSIPF &

Indiana Limestone was formed in a shal-
low sea that covered the Midwest, includ-
ing the Bedford-Bloomington, Indiana
guarry area, mors than 300 miilion vears
ago during the Mississippian geological
epoch, This shallow ssa was inhabited

by a vast number of shell-protected
organisms, chiefly brygzoans and echino-
derms, although many members of 2 : =T —Tmowfors Limesiene
single genus of the foraminifers were

Caraiked ary izl
Par) formpioes

Eontan §edaz

HeEw Aibery Srae - A '

also present. Shellfish of the brachio- e AR o v st

pods and maollusks and a faw other forms Jelfersanale Lewsone o

of lifa also Iived in the sea. The shelis FT o st L raore- )
were moved, broken, crushed and ground, SILUR: Ah = _-ﬁ:*__?:,:fg;. e
then redeposited through the action of - Qoanot Mmwnier -

the currents. Fingly-divided calcium ST - =S

carbonate was produced during this - L,
process and adhered to many shallsin _
a series of concantric layers to farm - S e e
colitic {rock egg) grains, so namsd Figure 1. Stratlgraphic sectlon showlng smpartant
because ef 2 rasemblance to roe of fish, chrnansion |Imastonas in Indiana,

Cowleay af Indiana Geoiegical Junay

As these particles accu mulated and ware huried on the floor of the sea, they wers in-
carporated into rock through compaction, interlocking of grains, and cementation of
the graing by enlargement of finely-divided crystals either deposited with the shells or
precipitatad from supersaturated solution.

Physical Properties

PROPERTY VYALUE TEST PROCEDURE
Liltimate compressive strangth 4,000 psi minimum (see note a) ASTM G170
dry specimens
Modulug of rupture 70 psi minimum (see note a) ASTHM Co9
dry spedcimens
Absorption T8 maximum ASTHM CO97

Mole a: Most Indiana Limestone production possesses values higher than these minimums,
which are listee! for engineering reference. Spacial hard stones are produced
by several guarry sources, Use a safety factor of 8 to determine working stress.
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Chemical Analysis

The average analysis as developed by carefully prepared composite samples s given

Fre oy,

Carbonate of Lime
Carbonate of Magnesia
Silica

Alumina

Iron Oxide

Water and Loss

BUFF GRAY
97.39 97.07
1.20 1.20
B9 B0
A4 .68
18 i
ali] 13
100,00 100,00

Product Description

Indiana Limestone is &
calcite-cemented calcars-
ous stone formed of shells
and shell fragments, prac-
tically non-crystaliing in
character_ |t is found in
massive deposits located
almost entirgly In Lawrence,
Monroe, and Owen counties
inIndiana. This limestone is
characteristally a free-
stone, without pranounced
cleavage planes, possessing
a remarkable uniformity of
composition, texture, and
atructure. It has a high inter-
nal elasticity, adapting [tself
without damage to extreme
temperature changes.

Thiz stone combines excel-
lent physical properties with
a remarkable degree of
machinability. This sass of
machining providas complete
flaxibility of shape and
tercturer at [ow cost,

Colors

),
N

ALtve JIMEr§io

lirries o quar-y

IR

Arra whe prov.ackizn
has been sgrdica~

W Fo ¥ 40 Miles

Figura 2. Map showing outcrop aregs of the Salem Limesionea
and Davanian and Silurian carbonate rocks in southarn
Indiana and locations of quarries .
Courlasy of Indiana eolegicar Srrvay

Indiana Limestone ashlar and sawed stone is available in two color ranges, Buff and
Gray. The Buff color-tones range from off-white to egg-shell, and the Gray from light-
silvar to medium gray. A combination of the two is called Variggated. Users may recaive
the full range of color-tones within either color rangs as no selection within the color
specified will be made. Orders specifying Variepated store will contain an uncertain
percentage of individual stones showing both colors. Most stones will be either all Bufi
o all Gray, and the supplier will usually atternpt to ship equal quantities of each, unless

percentages ara spacified.
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Specifications for Ashlar Stone Veneer
and Sawed Stone Trim

Mote: This specification should be included in Soc. 4 "Masanry” adjacent to but separete from
any specification for Cut Stone.

1. Work included

The work included in this section shafl include all labor and material for the furnishing
and setting of all interior and extérior Indiana Limestong Ashlar Yeneer and Sawad

Stone Trim in accordance with drawings,

2. Stone

A. General. Stone shall be (coursed ashlar) (webwall) {drywall)—specify—Indiana
Limestone quarried in Lawrence and Monros County and produced by 8 member of

the Indiana Limsstons Institute,

B. Caolar, The stone shall be {unselaected for colar) (all buff) {all gray) (% buff and
% gray)—specify.

{use following for Coursed Ashlar anly)

<. Finish. The face surface of the stone shall be (splitface} {shotsawed) (Cchatsawed)—
specify,

0. Dimensigns.
1. Bed thickness shall be between 3" and 4”.

2. Course heights shall be furnished in the following percentages: 15%—214";
40%—5", 45%—73L". (Specify other percantages and rises.)

3. Stone lengths shall be random, varying between 1-8" and 4-0”, and shall be
jointed at tha job to lengths conforming to approved jointing pattern.

{use following for Webwall and Drywall anly)
C. Finish. The face suriace of the stone shall be rough broken.

D. Dimensgions.
1. (Webwali only} Bed thickness shall be between 27 and 6",

{Drywall only) Bed thicknessshallba___ __[specify: between 3" and 47
when used as veneer; random, varying between 4” and 2'-0" when used as full-
thick or retaining wall).

2. [(Webwasll only) Exposed faces shall vary from one-half to three square feet.

{Drywall only) Exposad stone edges shall vary between 27 and 6" high.

E. Sawed Stone sills and coping

These items shall be {specify color) Indiana Limestane sawed or otherwise di-
mensioned to the sizes shown on drawings, and anchored as shown or as de-
tailed in large scale sections.
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(lollowing applies to all typas)

3. Setting stonework

A. Stone shall be set in atrict accordance with approved profile and jointing pattern,
Jaints shall be " wide [specify)

B. Stone shall be anchored with non-corrosive wall ties spaced not over 18" hori-
zontally and 247 vartically.

4. Mortar

Mortar shall (be as specified for other masonry units) (conform to Type —— (apecify]),
ASTM C-270 requirements) with final color to be approved by architect.

5. Handling and storage

All Indiana Limestone shall be shipped, unlasded and stored in SUch 8 manner as 1o
aviid excess breakage and stain. Stone shall be stored at the job on planks, pallets,
or timbers, clear of soil and sgil splash,

6. Cleaning

Finished stonework shall be washed clean and free of dirt, mortar and other objection-
able accumulations. Remove mortar droppings and smears a3 work progresses, Final
cleandown shall include brushing with fibre brushes and mild scap or detergent, and
rinsing with clear water. Use no acids without prior approval, Protect stonewaork from
rundawn or splash when using acid on adjacent materials.
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