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Chipped stones may be uzeabde. Will the chips coverT Are ihey an the

back? Can the slone e cut down and wsad elaawhera?

Whan unloading uslng stingg, stack alones back to back, of ingert
padding betwean them to avoid Shigs Ihem Bamping.

Fad stene edges vnder slings o aveid compression ¢hips.

checklist

The following is a list of procedures whigh will aid in
satisfactory perfarmance and trouble redustion. Asa,
past the folder HOW TO RECEIVE, UNLOAD, STORE,
AND HAMDLE INDIANA LIMESTONE at the jobsite,

A Upon delivery of malanals:
1. Check for damage—cracked, chippad or broken
peces.
2 erify proper stone—aolor, finish, grade.
2, Warify rdentification marking, dimensions, anchaor
Iocations,
4. Btare in protected area, off graund.

B. Before starting stongwork:

1. Starage, DISCARD SHIFFING DUNNAGE. Use
slurdy pallets or A-frames. Stack or lean stone
panels with spacers so that air can circulate. Use
half-ball nylon pads. Pine spacers can be usad.
Thay should be as small 2 size as will support the
weight,

2. Observe cold-weather seling procedures as
required. See p. 4, 8.

3, Venfy correct positioning and size of bagkup or
framing and suppo.

4. Werify installation of dampprafing and Hashing,

G, Morar:
1. Verify that materials meet the standards specifisd,
2. Check mixing procedura far proper propaortions of
ingredients and mixing ime,
5. Lise mixed martar within lime specifiad,

[. Metal aceessornes and anchors:
1, Verity that materials meet the standards specified.
2. Corrosion rezistance requirements must ba met.
3. Size and configuratron of accessaries must allow for
proper ad.ustment,

A massy, dizorganlzed stacking vard llke this will oot you momey.
tima and trouble, Keep $ione stackad neaty, amd in setting $equene.



E. Stane erecticn ar alacement:

1, Stone laid in madar,
a. Waeepholes at base of wals and over openirgs.
b, Fuil mortar oints.
t. Mo maortar droppngs ir aic space betwear backup
and s1ene.
o. Unfarm martar joint widtt,
e Praoper bond catter of stone,
f. Cover tops of walls overnignt, wee<e~ds, and
whan rainng during wark hours.
3, Stone set with shims or suppa- frames.
4. Connectiors conform ta detal drawings.
b Remove temporary sefting peds for soft joints
hetween oLt stane pieces,
. Saft oint batween ouildng frame and stone,
d. In getting wilk: shims, make sare suffisien: shim
mata-ial is placed o aveid point- cading the sone.
3. Cover top of wal's when -an is expecied,
d_ Wer'fy oroper hotizonta' and vert cal aignment.
5. Keep wall clean.

handling cautions

1. Be gareful mat to sums stones, o to ‘el a stons bump
suppert angles, stucturs, e1c. Position stones acou-
ratey above supperts, and lower thesr slow y into
place to avod damaging support surflaces or ang e
pockets.

. When liftieg siones, make cerlzin hat al° personnel
are clear,

NEVER HOIST OR SUSFEND STOMES CVER
WORKMEN COR BYSTANDERS. IF STONES MUST
BE HOISTED OVER SCAFFOLDE OF STAGES,
WORKMEN MUST BE CLEAR. ALL WORKMEN Ch
SCAFFOLDS MUST WEAR SAFETY LINES SEE
TECHMQTE OM LEWIS LIFTING DEYICES AT
BACK OF THIS BOOKLET.

. Make cerair that al lilirg devices, and al parsin-
volved with Foistng machings, are of sufficiert capac-
ity for the heaviast stone o e Tac.

. Doserve special calion i igging, hand'itg and [iFfing
large pangls. Windy candilicrs reqrive pracattions as
wel, Use teg lincs, ard make cetan tha! operatars
are instructed in thair proper use.

. ALWAYS USE SAFETY SLINGS UNDER STOMES
AS YOU LIFT THEM, AND KEEP SLINGS IN
PLACE UNTIL STONES ARE WITHIN A FEW INCH-
ES OF THEIR FINAL LOCATION,

. Whera it might ba possibile for anchors whizh eress
joints to bottorn in anchov slots ar holegs, olace a cam-
pressibie material at the Botlom of the slot ar hols.
Make certain that mcrar places i1 anchor 1oles does

10,
11.

12,

3
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18,

nat pile up and defeat the i~tent of saft jaints by filling
the ‘oni space behinc the sealart and bac<es rod,

' CRRCL
- NEVER oaur concrale against ungrolected o
unbraced |rdigna Lirestone.

ZLIUAT Zh

. Observe Cold Wealher Masonry Procedures when

recessary. Seep. 8, 9

. ILis usually safes to make Toctar too lean ather 1an

tog sizh.
Reseal pierced flasning,

Tall verticar joints are likehy to fail. Use jgint sealant,
pasicularly ar columa covers and cuirs migs.

Don't use accaletators or reta-ders in martar. NEVER
FILL ANGHOR HOLES QR SLOTS WITH HIGH-
STREMNGTH OR EXPAND NG GROLT,

Protect fimsnoed work agairst constructioe traffic.
Drape ar pile s5and or projecting courses 1o pratect

s
Hhael

L iy
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ALWAYE COVER TOPS OF UNFINISHED WALLS,

AMDO FROTZCT UNGLAZED WINDOW OPEMNINGS,
I RAINSTORMS AND OWVERNIGHT.

Zne pages 11, 12, and 13 for stain-avoidance proce-
dures,

Display *he ILI poster "How to Receive, Umigad, Sicre
and Hard'e Ihdiana Limestone.”

L 1y

It you MUST usa pinch bars, dither pad he S10ne, OF MAake aure the

chipped edgea wili cowver,



receiving, storing and
handling guide

43 a general rule, hardle stone with the seme care you
wolrd wse to handle any material you dos wart to chip ar
sorateh. Store it an sturdy skids o¢ iimbers inwell-arained
soace, gravelled or chipped for protection against mud
splatters. Plan storage so that stones wll be easily sveila-
ble to your handling equizmert when they re aeaded. It
ism't necessary to orotect the stagks from rair, but f you
foresee extended sforage, coverng the s:acks with poly
ot waterprael paper will protect them; peqmit ai* cireu-a-
tiger. Check your palats and A-lrames from lime o bSee 1o
make sure they arar't twisting of col'apsing.

Lean smogth-finish slones face to Tace and back tg back,
Textured finishes shauld be separaled with spacets.
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Whea littng, aveid sliding ane face surface over anoiher,
Make sure lifting holes are gasily reached from the
stacked pesition.

The cunnage material used by imesione sappliers 15
NOT intended for larg-term storage. Discard i, and uze
non-absorben: plastic, or Falf-bal pads.

Ltniess othar arrangements arg made, vour stong supp icr
will expact his A-frame and piher spociical'y-made fa1-
spartation aids to oe returned within a reasonanle time.
The supplier may be wiling to loan sach aids for your
lorg-term uge, Sul you rasl make arangemeals fa- tha
with him,

Sae inside front cover for a checkiist autlining other steps
toward a trouple-fres pro.ect.

Turning a large panel In 1he alr requires 8 crane with doubde melnfalle. Thia maneuver saves slacking space and reduces handiing,



lifting devices

Heles ana sinkages {or attaching the slong Lo the bulaing
will b a5 shown on the ghop arawings, bul you mast
make arangements for @ty spooific snkages you roog
for yourjob site handiag, 1" you don't. t1e supplier will cut
aqly those sin<ages Ae need's tor nis own eguipmant,

Slings are the prefered handlng tools for most sppliza-
tions., Make sure shey ae leng ang wids anough oo
shorl. cr oo narrow. a1d they wil 'end to sinch stone
arrises.

[f you plan to use clamps or ewis cevices, your stoae
supplies €21 give you the names &' manufaciusers of
these appriarces.

Devices attached at o+ near the 1ops of sloqe pane s
shoud nat be uzed 10 raise the panels lrom a nonizontzl

pisition.

ALWAYS use safely slngs when Liting slonss using [2wis
or gler metal deviges. REVER use lewis devices o If
stanes l#ss then 3" heok, Lewis pins a-2 narticalarly
treacherovs when noorecty used, | Technate on
Sta1e Hanaling — Lifting with Lewis P ns. is repeiniad at
the back of *hs bock. Individua copies availzele an
réquest.

FAILURE LOADS (M
Pin Hale Mole  Mlar. Load &l Fraclure
Siza | Diem | Angle (A} or Rin-Bend
1" 56" - 1-%" | 18-20] deg 12304 Iz
co o (29-30den 10,404 s
EA T 25 deq | T BE k5,
Atwat oW 25 deg.i 3500 s,

The vwa uas snawr. Fere are actual failura .qads
ol specitic stanes and rigging ar-angements.
Olber stanes and arranrgaments testad n the
sama manner may not produce the same faillere
values, A genercus safety factor MUST be ap-
pligel o failLre lgads when cetertrin ng safe lift-
ing capacitics,

i

ALL THREE SIDES OF TRIANGLE
SHOULD BE EQUAL

Slings
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Tog-short slirgs cause ;
damage at stone edgas. ; \
Loads fted oy s.ch i 5
slings tend o be ! y

unstakle.

Lifting Pulley alicws
self-leveling of stone.
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Liiting stone paneds fram hotzontal to sertical with clamp ar ather top-
anly attachirent ¢an cause breakage and injury.

Mzl fowdwa L gataly Airgs ok alnoss hals o e oy Jesines a-
tazhoz 22 e T hooE Or 1o edpeys faep shogs noslaca il sloes

a'e al zr aear el - 13l Vsks .2 poster




anchor and anchoring
practice

£ contract for Indiana Limes'cne will crdinarily sxclude
ancharing devices and suppart stesl. Sometimes the
apecifications will direct 8 partcular fradge or corfractar to
provide them. In any case, when the storg SLppler SNCWS
anchars on his shap drawings, he is not ecessarly pro-
posing to furnish them. (However, ke or 1L will be glad to
name suppliers of these fterrs ta a praspective purchas-
&) An gxpeption 12 this ule is the stesl required in the
zzsembly of multiple-giane units whick are preassor-
blac and shippee as unite to the joh. This disinctior s
ordinarily made in specifications by the architact, anc in
any case wi' bg shown on the shop drawings.

tn general, an “anchor® = any cevicg wheh at:aches
stone to struchurg o- aone to stone out is not load-bea--
ing. Anchars are typically not loaded excapi by wnd or
oiher iateral force, "Support steal” i3 expected to bear
tha weight of a slone or stones. Support steal is typically
a series of clips o continuoLs angles, with o withou
bars or blades on the nosa for lateral restraint,

Anchars gshould be Stainless Steal,

sirap anchors

[Fecorimended
WOERG x1Tor 1Y wine)

The recommended minimum sizes shown arg for gener-
al information oy, The proper size anc type of ancha-
fos each specific coneiton depends upen design loads
gnd soecification requirements. The correct anchor by o
and siza shauld be determined by enginesring analysis.

Any archor or ather metal to be inseried .0 slots or sink-
agas in Ingdizna Limestore mus: be of stainless staal.
Multi-part anchors may contain ather metals so long as
the stene-attachment portions ara stainless. Where sup-
port steel is affivec in epoxy-filled slots. as is typical of
preessemblies, those pations of the suppert which are
in tha stone must be stainless steel.

support systems

Support stee. nead net b stainless steal. A36 or other
ipt-formed plate or angle will perform adequately pro-
vidad it is coated for pretection. Hot-dip palvanized
material may ke Lsed if scratches and welds are to be
proteced. Mnimum requirements include are s72p pro-
tertion coat and cne job-applied protection coat. Bars or
blades on the angle nose must be of stanless st

-
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expansiaon anchors

fol ow manufaciure:'s
recor-mendatinng nrose.

special anchors
Bracke] mo.gmied to
mascrry of stecl




support systems

“a" &“b" Supports Above Floar
“c" & "d" Supports in Front of Floor
“e” Support Below Floar
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Typatal anchor placement: & 2 anchor BlIpE INto Bkehar slars. and is sacured
in pleee with mortar. Mobe C clamp o right. It maintains the store in Mare
Whlle moeiar $eks.



joint systems

mortar setting

Portland cernens used in preparing cementlime mortar for
Indlana Limestone should conferm ta the eqLinements of
ASTM C-150. If masonry cement is usad, i shouls con-
form to the reguremerts of ASTM C-81. Ether malerial
will produce & suirable mora:.

koriars should be mixed fo the properhon requirermemnts
of ASTM G270, Type M. |ts compressions resistaics will
approximate 750 psi when cured. This moderate strength
is sufficient for most limesteneg installaticn.

Portlangd cement/lime maottars are mxed with one par ce-
ment, cne part limg and six pans sand, ali by valume.
{time impraves the workability of morta. and 1elps to re-
duce shrinkage.) Thig 1:1:6 mixiure provides sufficiert
campressive strength. good Bond strergta and good
weather ragigtance. The qualiies of mortar car be adjusi-
gt as neaded for specifc appications: ASTA spacilica-
ffons provide guidanze for needs beyord ordinary instal-
laticns,

Lime shoulg gaaforem o ASTHW C-207,

Masanry cement, sometimes callec “mortar mix" - “ma-
sonry mix, " orcknarily does not reguire the agdition o’ lime
for shrinkage resistance ar far imgroved waorka2ility,
These gualities are darved from factory-added materials
which usualy include an additive for gir-antrainmeant. Ma-
sonry cement is mixed with two a1d one-ball to thres
parts of sand, also by volume, '

Mason-y cements may be obtained which wil cevelop the
gualities deseribed by specific ASTM indices: as in po--
Hand eemenl-ana-ims morars, type M for masonry ce-
ment mortars is the standard for limestote instalaions.

In general, 2 moderate sirength martar is -ight for Indiana
Limestone. Either the 17178 mix. or most prepaed mortar
mixes, will work. Bacause limestong anchoring sys.ems
are differenty engineered than brick or unit masan-y sys-
lerns, a high-hond morar is usual y unnecsesany Gues-
lions on the bond strength of mortar do 1ot ordinari-y
arlae.

Cernenta with low alkali contert are called non-slaining.
They are best to use when setting Indiana Limeslona,
White cements are nol necessatily either low-alkali or
non-staiting, The ASTM standard for low-alkali cements
is C-81. To avoid staining due ta alkali from morar, wet
the: joint surfaces of the stone befora applying mertar, &nd
don't use ton much water whan mixing mortar. Ta aveid
major stainlng, keep moisture out of the wall, See Item
#14, p. 2. When waler flows over or through concrete
flpors or black, and then contacts Indiana Limesionsa,
stain can resuli, See o. 11 an dampprocfing, and p. 17 on
cleaning.

Sand should be clean and sharp and washed frae of
loam, silt and vegetable matter. Grading skoud be from
fine to coarse complyicg with ASTM G134, If the sctrng
maoar is to be the paintirg monar, white sand shoald be
used,

Mirang watar should be of 2oiable quality.

Tharsugh mixing is necessary to develsp the desiranla
properties of moAar. Mortar shaulg oo mised for & five-rmi-
nute pericd after 8 matetials a‘e ir tre machanizal mixe-.

Mordar not used within two hours of initial mixing showld
ba discarded.

If the satting marar is to be struck or pointed 1o lonm the
finished joint, the masan should leave mortar tags in
place until they take thair inilal set. They can then be
remowed by brushing. Do not bag ar wet-wipe the joints.
Smears will resutt, Final claaning should be dong with
fibre brushes and detergents or spap powder. High-
presgure washing, using clear water at LESS THAN
1,200 psi, sprayed from a fan-shapec nozzle held no
closer than 6" from the siong facs, is acraptable. ISE WG
ACIDS FOR THIS PURPGSE, AMD PROTECT THE
STONE WHEM ACID-WASHING ADJACENT MATERIALS.

Most mortar coloring materials will nol stain Indiana Lime-
astone, althaugh @ sample mortar joint should be marde 1o
be sure, Colored mortars cause trouble when smeared on
Lirmestone, Use the same cautions as with regular mortar.
Cleaning colored mortar, especiaily whers used on brigk
with limastone trir, can be a sourge of tauble. Maxe sure
the limestane is thoroughly wet, or draped with poly, bafore
cleaning acid Aows over it. See tips on cleaning, p. 17.

The relative sfiffnese of the mixed merar 5 a mattsr of in-
dividual prefarenca by the masar. In genera. & mosal
mixed to a "buttery” cersistangy will zontan Lhe prope:
arqeunt of water. Howeve:, some Tasons prefar o siffar
mixlare for seting store than wou d oe ercinarky used in
satting brick ar zlecs SO moar may ke helpfu:in settng
particulary neavy stores.

Ma-ar is ibe prefared mesera. for fil.hg g2ncher hmes.
cartain circurnstances. i@ may Se cesiazle to uliize athear
materials for this pupose. Leas wagl is 0e atenative;
shirm stock of noncorrosive matarizl may be used proedid-
&d itis not buil up beyond & "snug” thickness, Increasing-
Iy, bailding joint seaiants are beirg J5ed for this surpose,
They tzn he gurned into pace directly “om the ke,
Mon-ghrinik, hgh-streng:n cr expansive grouts must rot
ke used to fil archor slots r noles.

When mortars are transportas, the containe+s snould be
pre-wattad and covered ta prevenl evapo-alioh. Stores
s34 shotld ba covered 1o maintain proper mcisluse con-
tern and to preven: contemination by leaves, frasq, ele.

Morar systems may be ueed ir cenjuncticn with ssalant



systems pravidad @ joont tape is installed over tha cused
raked-back mora, Systems of this kind share tne abrlity
of meriar to carmy loads and the sJperips darakility of
sedlarts. Hawever, they alsa share the inghility of mortar
systers to absarb much joint movemert, especially wign
stane s'ze reduses the ratio of jpint a7ea o fota’ wal area,
Leave at lzasl one open joint evary fity feet in parapets
and copings for later cosing with backer rod and sealant.
Thig will reduce damage dus to linear expansian,

The 17176 mix suggestas heqe, of a prepared masonry
mix, will provde good compressive siangth (ability 1o
suppart vertical laads), kond strength (abrlity 1 resist 2c-
canlric or lateral lpads), ang durability (weatne- resis-
tance). In most Indigna LiTestone app icaloas, mortas no
gronger than ASTM's W mu wil De requirad. This car he
job-mixed usirg the 1:7:8 mix sugg9es'ed here. Rcher
mizes sheelg not be usad for pointing, L) reproduces the
foflowing tahle far reference only.

TARLE 1
Maortar Proporlions by Volume
Aggregate
Parts by Parls by Ralio
Volume of ¥olume ot {Measured In
Morlar | Portland Hydrated Damp, Loose
. Type Cemant Lime Condifions)
M 1 A Mot less than
3 1 over At w | 2¥and not
M 1 over ato 1% | morathan 3 |
o) 1 gver 1% k0 2% | limes the sum |
of the volumes
| of cement and
| lime used, |
TAALE 2
Property Specificallon Requirements
Average Compressive
Strenglh at 23 Days, Waler Air
Morlar Min. pai Fretentlon, Conlent,
'« Type {MPa] min % max %
P M as00 172y 78 12
3 1800 {12.4) 75 12
M 750 [5.2] ¥a 14
{ a0 (2.4) 74 14 |

pointing mortar joints

Pearting cu; stone alte: seting, -athe- thar full bed sellicg
and finizhing in ong aeeration, redJces & concitior which
tends 1 prodJze spalling ard |eakage. Srrin<age of the
mortar bed will alow some settl ng since the mao-ar ped
hardens from the face ir. If set and goirted 0 one oper-
atior, the sefting, comkinad with the Pardancd Torta; at
the facs, can setup siesses on the sdge of the stone. For
this reason. it is beg! o set the stone and reke cu he
marta- 1o a depth of 5" to 114" for pantng with Toar o
saalant eppiicatior at = later date.

Pginting seals snrinage cracks in iFe sel ng Totar. The

corcave tooled aint provides maw mur prolechon
against leakege. A groushag or mosar gun wl: Felp place
painting without smears. When tooling jeints, lsave
mortar fags ir plece uatil they are set. ther ramove with
brush o- irowel edge. NEVER BAG OR WET-WIPE
LIMESTONE MORTAR JOINTS.

cold weathear setting

The bond strergte of mortar is cansiderably rediced
when mortar i frozen grio; to hardening. The chemical
reaction betwesq waier and cement {kydration) oro-
grosses very siowly below 40 degrees F. Srelection is ne-
cessary if the ouiside air teTperature is <0 degrees ard
fa ling.

Admixiares or anli-f-eezes shoule Aot be used o lower
e freezirg po nt of mottar The efectivencss of rost of
ihese compounds is cue o the ca.cium chioride they con-
l2in acting @s accelnralsts.

Calcium chictida cannat be used on limestane. 5&a°5
cause eflorescence and may cause s2aling or ©aking
thraLgh recrystalzation [crystal grawth).

Healing all reaterials must be consideted. Sanc carlaing
some moiziure T1ab will farm ice when storec in freeing
temperatures and must be eatsd o thaw 198 ice. San
must be heated slowly to prevent scorch.ng. Miking wates
shou'd not be abave 160 degrees F 1o prevend e darge”
of flash set with cemeart. Tha marars 5720 9 o8 Setesen
40 and * 20 degracs F wien used.

Stane s»aud be coverad with tarpaulin, fat paper. o
polyethylene, and "galing unis used 1o wa'm 1ne slone.
Caurion must be usad to wrevent smoke ander the Gover-
‘ng frem selamanders.

Mever sel stane on a anow of ico-govered bes. Bond can-
ot develop between the martas bed ard frozen sJppor-
ing sJrfaces.

It stone is 1o he st daning cod weather the colid waather
masany conatuction recammendgtion of the [rtermatoral
Masanry Industry All-weerher Colnril shedid be followed.

dry setling

Much contemporary stonewark is se1 "dry'’ — without
martar. In genz-al, instal'atigns containing large parels,
or unitized {preassemblad] siones, o stones indiv-dualy
suppured by atiachmen: w0 strugtura rather than by
weight-ransfer joints tg other stones, are set dry. Joints
are c-osed wilh sealants, [See sections balow.) Noo-
gorrosive shims are used to aghieve level, Historizally,
shims have bean made from lead g mylon, but aleminum,
stairless steel, lead, of other p.astics may be successiully
used. Shirm materal s less impotant than guantity; set-
tars must be cerain that a suff ciant area af shim surface
i5 usag to avoid concentraling loads,



CCLD WEATHER MASONRY CONSTRUCTION
AND PROTECTION RECOMMENCATIONS

by the INTERMATIONAL MASOMNRY INDUSTRY ALL-WEATHER COUNCIL
The sensensus of this Councgil ragarding racommerdations for cowd weather masanry construction anc protection is &s follows:

WORK DAY CONSTRUCTION FROTECTION
TEMPERATURE REQUIREMENT REGUIREMENT
above AF F Normal masonry prosedure Covar walls with plasiic or canvas ar and of work
day o prevant waler antenng magonry,
40°F-3°F Heat mixing waber to produce mortar Cover walls and materials o prevent weting and
temparatires betwsan 40° F - 120° F. freezing. Covers showld be plastie or canvas.
IrF-25°F Heat mixing water and sand to produce With wind vedocifies over 15 mph provide wind-
morter femperaiures between 40° F - treaks curing the wark day and covar the walls and
120° F. meteri@ls af the and of the work day o preven!
o5 F - 307 F Mortar oh boards shauld be maintained weitting and freazing. Maintain masdnry above
abave 40° F. freezing for 16 fiours using auxiliary heat of in-
sulaled Blankets.
2°F-0°F Hazt mixing water and sand to produce Frowide enclasures and supply sulficient fest
and below IMrtar tamperatures batwesn 40° F - iz mairtgin masorry eReiGsure shove 329 F for
1200 F. 24 hours.
sealanits & joint movement point-loading the stones. Typical materials used as shims

are lead pads or plastic such as nylon, or aluminum

Seatants and mortar are simiiae only in that they ¢lose , _
sheet, The intent is to spread the load.

jeints. Morar joints typically carry the werght of stones
above, sealant joints cannaot parform that function,
Howewer, mottar joints can be finished using a sealam
bead i el of polnting provided & jolnt tape ar other seal-
anl stop is used, Sealants are aways the preferred joint
tlogar where stone abuts oier materials such as alumi-
nurn, glass, plastic or other man-made material, orin long

vertical joints Such as at column covers of quirk miters.
. ) . JOMNT SEALANT DESIGN
A surcessful sealant job requires a backer rod, joint tape

or other "caulk stop™ which will flex with the sealant. In the Fenarri Flass
typical sealant joint, & backer red is requirsd to establigh Gr ainer T ]
the: depth of the sealant bead. If the joint is deeper than it Sealant Stop e e p i
ig wigs, it iz lkely to fail promaturaly, Failurg t0 obsere frondorerker
the depth-ta-width ratic required by all sealants accounts Taps
for B0% of joint problems with these systems. 59;'?-“5 e
(=il
In some cases. it may be nacassary fo transfer weigh: "
from stone to stone in an otherwise non-loading sysiem.
Typically, mortar would be used for that purpose. If thera
is no other martar usage on the project, it may be prefera-
ble t2 usa a shim system to carry the weight. Shims St —
should be of a noncorrosive material. A sufficient nember Hot wenther iE}"p;nmn]
of square inches of material must be used (o avoid
squeezing and loss of joint width, as well as te avoid Mote: Snims may be substituied in sufficent area o suppart the Inac.

Murtar




which sealant is best for Indiana Limestone?

The fact is, there is no best sealant for imestone, or for any other material. The proper sealant is dater-
mined primarily by the void, or width of joint setween materials. and by the expectad opening and «los-
ing of that jaint in thermal gxpans onicontraction.

Limestona's coctficient of thermal expansion is ameng the lowest of all building matenals, But even thal
slight expansion must be z2ecarmmodated. And whar Fmestone is supported by, or st adjacent ta, me-
fials with graater expansion potential, those joints may require more than the usual atention. Marar
joints accommedate very litle mavament, but mortar is sufficient for moisture protection whan used in
firm. substanial walls with imestone weatherface and low-costizient materials as back-up. When adja-
cent materials arg moving, or when limestone is allowed to mave by the matadals to which it is affxed,
joint s=alants may be required to keep the wall watartioh!.

qualities vary among sealant types
1. Urethanes/Polyurethanes: Tack-free 2-24 hours. Excellent aghesion, with no primer requiced Far
most substrates though ofien suggested for bes: long-term adhesion on limasiong, 15-20 vear lifa.
Good resistance to UV, azane, and agid amospheres, Gan accommodate movement in the jeint up
0 50%: of deston width. Good color selection. 40 to —18) degrees F service terr perature range.

2. Acrylic polymeric: Tack-free 1-2 hours after installation, axcallart adhesion; 5-10 year life: good for
dissimilar materials; -30 to +1B0 cegrees F service temperature ranga; good resistance to LY,
ozone and acid. 10-15% movament capability: pimers not required; broad color and selaction.

3. Silicones: Tack-free time 5-30 minutes; excellant adheson; 20 year lite: service temperature 60 to
+300 degrees F good for diss'milar materials; excallent resistance to aftack agents: may require
prirners; 50% rmoverment cagability; braad color selection. May cause staining.

4. Acrylic Latex: Tack-frge time 15-30 minutes. Falir adhesion. Fair resisiance o UV and ¢zane, No
primess, 12-15% joint movement capability; limited colars; sea‘ant bead accepts paint. Shrinkane and
extenar usages ability a considerstion .n some ‘ormulafions. 2-14 year life. Terd to becams britla with age.
NOTE: Chosen sealant should be tested for compatibility. siain-resistance, ete.

always use a backer rod or tape

Sealant joints are usually emply of other materia's; they require & backer red or caulk-stop. The placa-
mant of the backer rod cetemmines how deap fthick} *he sealant besd will be; to @ larpe extent, thick-
ness determings how well the joint parferns, In general, the beads in the joints which fail ara TOO
THIGK, the backer red s placed toc deep in the joim, o is missing. Chemical compatipitity between
sealant and bagksr rod is important. Good information on sealant design is avaitable fram sealamt man-
ufacturers. ILI's Handbook provides some information as well.

morar plus sealant makes a good joint, too
Mertar joints may be finished with a weatherface of sealant. The joint must be raked back, and fitted
with 4 jaint tape. Tape will serve the same pumpase as the backer rad, ie., allow the sealant to adhers
to two parailel surfaces only. Mueh joint failurg is the rasult of three-side adhesion, so make sure yaurs
have a backar rod or tape as the first step,

In general, sealanis in this high-pertormance categery bave good service ves. They are easily qunned,
although toalabilify varias both between types and between brards of 2 single fype.

stains

Sealanis cause stain in somg materials. Although this is not knowr. %o he a major problam in Indiana
Limestone, the guastion is a good o1e ta raige with the sealant supplier,

10



expansion joints

In genaral, gxpangion jnints will relieve the pressune

devaloping from differgntial espansicn of skin and frame
in masonry buildings. In a limasgtans building with 2 steal
rame where ambignt tamperature may vary from & to
130 degrees. a nule-of-thumb dictates the placement of
expansion joints every 50 fest minimum. The plagemant

TSR
? %"b‘t“t‘ e
AT

A

+ - .

pressure-relieving joints

In suppert systems whers large panafs span floar to floor
af column, or where smaller stones are inslalled using a
combination of mortar and sealant joirts, it is necessary
to povide for stone expansion between support clips or
continuous angles. The simplest way to accomplish this
iz 10 leave ampty apase UNDER the angles or clips.

This space, ardinafly i or more allows the lower stons
panel or assembly the space it needs to accommodate
themnal and structure movernent, Alternataly, the space
may ke filled with a compressibla matarial which awil
perform the same function. Failurg 1o gllew for move-
ment can rasult in the cracking and spallng of stone,
lrgs of joint space. deformed argle ar clip suppart, and
patential loss of structural integrity.

Where & lateral restraint anchor crosses such & joint
(g *Hearlrg Cau-
tions") fexibility must be | J. T
built into the anchor sys.  Somprgstivle Material 4, .. .
tern as wel. A simple ™ . L: T
and effective method ) M
i5 10 place a compressible L
raterial in 1he bottorm of
dowil hales, disc anchar
siots and other metal T
anchor chage or sl This o
iz particularly important %

whete a single ancheor

restrains two stones.

e e —

¢ !
\iSaanq Bl

| GPEN SPACE UNDER ANGLE |

Pressure-rekieving joints
st be cipsed with sealants. Mever use motar or point-
ing in these jeints.

1

Watersiop /

of these joints will ordinarly be determined by the pro-
jact enginesr.

Expansicn joint planning should ‘nclude areas at grade,
where structural movement can have the same sffect as
thermnal mevement highar in the building.

For more complate informatian on axpansion jeints, s
the current Indiana Limestone Hanchook.

2 -1 %

1t _

P Expanzion Joint

SN

Cheekwell IHan'd'rail Post

EXFAMSION JOINT AT STAIR
EMDS AMD HAMODRAIL FOSTS

dampproofing and
stain avoidance

Where limestone is (o pe used at or below grade.
darmppreofing must be applied. Where there is 2 possi-
kifity that stane backs aor beds will ke wetted pericdically
[a% in situations where waterslops exist within cavity
walls) dampproafing migy be desiratile.

Campprocding

Although dampprosfing the face of hackug or strictural
concrede is hebpful, it is not a substitute for backpainting
the stone with a suitable matenal in these conditions,

In cases wkera limestone is to be coversd by scil o
pavmg at grace, angd where the stones will present gn
gvaporgtion surface above grade, the damppraofing
must be caried up the partially oxposed face at least to
grade lavel,

Acceptable materials are any of the biturninous prepara-
ticns made for the purpose, including asphalic enHsicn
paint and spray-grade mastic materfals and the cemen-



The conditions shown here illustrate the
procedure for isclating Indiana Limestone
from the possible harmful affects of ground
and construction moistura. Weap holes,
moisture barriers and thoughtful design will
avoid mast potential problem areas. The
dark lines shown throughout these illustra-
tions rapresent either waterproof cementi-
tious stonabacking or asphaltic emulsion
paint. See comments on the relative merits
of each material and suggestions for their A ' —
use in DAMPPROOFING. Slnpe Trench

‘Where stong is exposed
below grade it MUST be protactad.

— — — Path of Moisture through Stone

Heavy lines indicate dampproofing

A

77
,{,fj /

l'('ée'p 5t|::-'ne ahove grade whera dasign permils,

)

&

£

iF
5

7

. . LT rappad #
Min ghure ]

LY
Nots: Isolate stone from grade moisture with a Slape _"5 ’

e e

concrete ledge or a dampproofed starter course e
with flashing as shown.

- - B
N Ly -

MNele: Indiana Limestone paving must be properly
sloped for good surface drainags; avoid low spots
where surface moisture can ¢otlect. See p. 52,

Trerich
with Graval -
(= L . "
¢ ! i i 0 G it | !
/ ———
E: Weep Tube :
or Felt Wik “
i - _ .
Waep conlinuous and [ N
A gravel-hlled french wilt cther angle supponts Air spaces wsolate stone
help prevent soil splash where moisture collecta Eachks from moisture.
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lipus jeb-miked powder materias, I general, the same
matarials iypically used be'ow grade an structure are ac-
capabla,

The intent of the treatments is to isolale the siche from
surface and ground water containing alkali, cklendes and
other stain-producing or crystal-tbeming maieria-s. Itis de-
sirable to protect stons from surface water by attention to
prapet slope of grade fo induce good drainage. But prop-
g damppreofing, well-applied, is essentfa wherg lime-
stone can absorb maisture from grade or ram within the
walls.

The term “parging,"” sometimes seen in specifications,
*aguires the application of a coat of white martar 1o the
backs of stones. Although the inten! of parging - the
same as that of dampproofing, 1Ll believes that the
rnaterials and procedures described here, if done
comactly, wi'l produse superiar resulks,

water repellent treatments
(sometimes miscalled
sealers, or waterproofers)

Some masenry technical groups disapprove the use of
water repsllarts. 1Ll ta<es a nautral position on the ques-
tion alihcugh we recognize that these eatmeants afford a
degree of casmetic protaction to masonry walls. Their use
will prevvicle repellency (hol watespracfing] for a rumber of
years, and will help kesp wals dryer and ciganer ivoking
for that period of tima. A guarantee or other siaternent of
performance should be available from manufacturers of
water repellent materials.

A Spreacier bar may Miow beller adlugitvent when wgdng & tWo-clamp rig.
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Many architecls and their sllents expeet longer life and
bettar performanca thar water repellenis am capahlo of
previding. Silicones, silicates. stearates. silanes, acrylics,
and he varicus ofher active ingredients in fnese prepara-
tions will lese effectivensss overtime, [n addition they wiil
net bridge cracks in martar joints. They will aot rencer the
wall “waterproaf.” They shouid not be used below grade.

If a wader repellent is o be used on Indizna Limastone,
follow the manufacturer's instruchons, Arrange o have
hig representative at the site when the treatment is 10 be-
gin, and get the assurance of both applier and manutac-
turar that the substrate is in the right candition, that
weather is right, that ine tool propased for rse is accepta-
Ble, gnd that flow rate and coverage are agresd on, Geta
statement of servige life for the materials, and find out
who to contact if things go wrarg.

In general, Indiana Limestone to be treated with 2 wate:
repellent should bo clean, free of dust, and eompletely
dry. Do not apply reperlenis over stain or discolaratian.

Make sure the applier has protec:ed surrounding shrub-
bery, adjacent materials not to be treared, and wallkway
and traffic arezs nearby of within range of any wind-driv-
en spray. The applier shauld be able to provide evidercs
of insurance for any damage claims.

Water repallents fend (o ke Fighy [abor-sensitive; suc-
cessful applications depend on good workmanshig. Some
farmulations may be incompatible with joint sealanis,
plastics or fimishes. ILL dees not recommend specific
products. However. we will commen: furthor fo irterested
inguirers,

et




nominal height of masonry walls
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fabrication tolerances for cut indiana limestone
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I Nl Sietch 1
DEVIATION FROM FLAT SLRFACE
A 8 c D E F
Deviallon
From Flat Craviation
Surface Critical NMNon-Crittcal  From
Length Height Expesed Face Depth Depth Square
Smooth Machine Finish =1e” " “ltod Ve " L "
Diamond Gang Finish 4" e AR 1" Tl TR
Chat Sawed Finish g 15" o, 5 £l i1,
Shot Sawed Finish 4" 1" loto i T1" 115" "
‘Pre-Assembled Lnits 5" 2" ~lgto+ g " Ev p"
Panels aver 50 5q. ft. 11" LA -Lgto+h 15" 15" 21"

Custom Finishes—Cangult fabricator for texture variations, nominal thickness and jointing,

*As pauitjple-stane unifs assemaled by limeetone suppliers Increase in size beyond a nomireal 30 SF total araa, and az sieel ar
wtret framing members ueed in asger by become mora complex than required to accomplish a slngle plane change, toler-
ances A through F shown ahove mey be affectec, Where auch ineraased teleranses might intrude cn esthetlc ar lnstalbation
factors, it will Ba the respongioility of the architect and prectar to determine Acceptable talerances in cooparation with 1he
limestone aupplier.
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fabrication tolerances/definitions

Lehgth {A)
Height (B)

Devlatlon from Flat Surface
Exposed Face (C)

Critical Depth (D}
Non-Crtlcal Depth {E)

Devlation From Squara (F)
Preassembled Lnlts

Smacth Finish

Mamond Gang Sawed Finish

Chat-Sawed Finish
{Gang Sawe]

Shot Sawed Finish
{Gang Sawel]

Custom Finighes

The overall horizontal dimension of an individual unit or stone as ilis incorporated into
the ctargtruction.

The overall vertical dimension of an individual unit or stone as it is incerporated into the
consfruchon.

A flat surface, by definition, is a surface in which, if any twa points are laken, the
straight line that joins therm lizs wholly In that surface. This definilion, whan applied to
the fabrisation of Diamond Gang Sawed, Chat Sawed and Shot Sawed finishes, limits
the accaptable amount of “run out” or deviation of the gang saw blade used in the fab-
ricAtion process.

The first basic fabrication process of Gul Indiang Limestone requires the sawing of
large quamy slabs of stone of the requised thickness. This is accomplished in & gang
saw which resermbles a large "hack saw” utilizing long thin blades {in excess of 177-0°
long). A perfectly straight and lue cut from the top to the bottom of he quarry blosk
would result in zero deviation from a flat surface. Duoe 10 limitations of blade tension,
stiftness, and obher aperating faclers, it is not possible to saw perfectly straight and
true. The blade may saw slightly to either side of Ihe perfect flat suface.

Dlamond Gang Sawed, Ghat Sawed, and Shot Sawed surface finishes are obtained in
the gang saw process described above. No further machining can be done 1o flatten
the: sudaces because the surface finish would be destroyed. The tolesance "Deviation
from Flat Surgace” therefonz becumes a gang sawing tolerance, or blade "ren out” tol-
erance. Four examplas of the application of this tolerance ane shown in Sketeh 1 thry
Sheteh 4.

The “Sinncth Finish™ is obtained by planing or grinding the sawed slabs previcusly de-
scribed, Thus, the devigtion permigaable is much less, as shown in the fabrication tol-
etance standards,

The required dimansion of the stone from the finished face to the finished or semi-fin-
ished kack of the stone as il is incorpeorated into the construction.

The: required dimension of the stone from the finished face to the unfinished bacx of the
stone as it is incorporated inte the canstrugtion.

The maximum devialion frem square using the lengest edge as the base,

Stone assemblies conslating of two or mome stones, plant assemblad. using high
srength adhesives and metal acoassories whers requirsd.

This ia the generally recognized smoothest of the standard limestone finishes. [t pre-
sents the least interruplion of surface to eye or louch, and may ke produced by a varie-
ty of machines.

This flnish is comparatively smocth but may contain some parallel markings and
soralghes, Birection of the markings and scralches will be vertical or horizontat in the
wall unless the direction is specified.

A medium rough semewhat uniferm granular finish. 1t is produced by sawing with a
coarse abrasive containing some metallic minerals which may add permanent Brown
tofes to the natural color vanations. This finish may confain parallel score or saw
marks. Directign of the score or saw marks will be vertical or horizontal In the wall un-
lass the direction is specified.

A eoarse, uneven finish -anging from a pehbled surface o one ripped with irregular
parallel grooves. Direction of the grooves will be vertical or hortzontal in the wall urless
the dlrection is specified. The randarm markings are obtained by using steel shot in the
sawing process, The shot markings are uncantrolled and devialions in the sawn face
may appear at the joint lines. Addilicnal color lones may appear due to varying
amcunts of "ust staing from Ihe steal shot.

A wide variety of these finishes is available. Custom designad, textural finishes are &
regular produel of cooperation belween architect and fabricator. Special tolerances,
when reguired, should be established by agreement.
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cleaning indiana Limestone
in new construction

Limeslane received at the job site may have saw slush.
planer dusl, and road dirt on e surfaces. Some contrac-
tors prafer fo wash stones as they unlead the trueks and
shake oul the leads. Where this is impractical, the final
washing down after ingtaliation will remove those materi-
alg. However, it may be necessary 1o clean joint surfaces
ahead of 4 genera cleandgwn b assurs good adhesion
of merar or sealant,

There is no single “best” way to clean Indiana Limestong
in rew gonstruction. One simple and effective method is
high-pressure water. City-pressura water and fiber brush-
s ara also an effective combination. O-dinarily, ne cherm-
ical additives will be neaded, with the occasional excep-
tion of a detergant er mild soap 1o remove stubborn oad
grime or jobsite dirt. Care must be exercized with frash
joint raterials.

Whatewver system i used, the final effect should be ciean,
grit-free stone.

intertor stong

[nterior stone should be stored on edge with the individual
store faces exposed to wealher. Do not set intericr $lone
when dirty or stained, Bacause it can be dilficult fo clean
inlerior slgna when other finishes ara in place, washing as
noted above should be done priot to installation.

use care cleaning brick
above limestone

N acids or chemicals should be used ir cleaning haw [n-
diana Limeslane. Where brick abova limestane is to be
cleaned with acid or cemmercial maortar blaster, limestone
must be protected. At a minirum, soak the stone thoe-
sughly and keep it wat whila cleaning procesds above,
ldeally, the stone will be draped with polysthe'ene shest-
ing with taped jeinte. Keep siene wetted under the drapes
until clearing is complated.

mortar smears

Mortar smears an [Imesiene can be difficul! to remove.
Mortar or pairting can be kept off the difficult wertica. joint
areas by plaging it with a grout-bag. Dont atempt o re-
move manar tags unti; mortar has taegn itg intial set. If
you do get smears; try gentle scrubbing with white vine-
gar and fiber brushes. Dip wet brushes in Imestone grit
for tough smears. IL| will respand ta specific questions on
this and related subjects.

stains on new work
QOccasionaly hrown (alkali) stain appears on new con-
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struction. Qher than monar smears, this condifion is the
most troublesome for contractors. Given time. the stain
will disappear: repeated washing with clear water and tri-
godium phagphate or other detgrgent, scrubbed on with fi-
ber brushes will educe its ‘ntensity. Moisture {rom wash-
ings must be kept from contacting stone beds or bac4s.
[See section an dampproofing.)

Brown stain may ocour where high-alkaline moisiure can
reach the backs and beds of imestone. Sugh canditions
as open, unglazed windows which admit rain o concrete
blnck backup or congrete flaors; or when wash from con-
erefe pours leaks down into wall cavitles or otherwises gets
behind inatalled [imestone; or .n cases whare limastons is
used as the from of a form for pouring congrets; or whers
sidewal<s ara poured against instaled imestone. Brown
stain can be especialy troublesoms on paving. curking,
steps and platforms when these elements are not
darmpprocfed, Stons in thess forms tends to be constantly
wetted from ground maistue, which in turn wets concrete
pads and mortar beds. These materials contain relatively
‘arge amounts of #lkal.

There is ordinarily not sufficient water in maar to pro-
duce an intense stain. The typical ratio of moar bed to
stone ared is too low to contribute heavily to this type of
atain. Where mortar is the culprit. the stain is usualy quite
light in color, and limited to stone areas adjacent 1o the
jpints. Walls which are slushed or grouted are candidates
for alkali stain; grout is typically of pourable qualilly. mean-
ing it will goatain much more moisturs than ordinary point-
ing or saiting mortar.

To eliminate the possibility of stain, it is necessary to slap
the entrance of the water which carries the alkai, If mois-
ture cannot reach the backs, beds, and joint surfaces of
the stanes, or if it can be prevented from caming thraugh
the stone, this sondilion cannot develop, Dampprooting
the Dacks of stones is the simplest way to aveid prablems,
IVis cheap insurance,

Stain ramoval requires Jarge amounts of water (see be-
low], For this reasan, gtain o intetior stone can be diffi-
cult to remave. Proper installation order and stone place-
mer! can help aveid stains. Damppreafing showld be
ugad if mecessary.

removing stains

BROWN [ALKALI) STAIN — Mo treatment has préved
successful for the ramoval of the brown stain due o stain-
ing cements whin the wal® is wel For this reason, before
any treatment is underta<en tor its removal, all leaks on
the wall must be stopped, As the wall dries oot natu-s’
weathering agencies will Lsually remove the stain in fime,
leaving no trace behind.

If necessary to remove stain artfisialy. wazh affected ar-



gas with tri-sodivm phosphate or ather detergent, agitare
with soruby brushes, and rinse with water. When using
high pressure, stay below 1200 psi. Use a fan-shaped
nozzla ng ¢lozer than 67 o the face of the stone. Steam
cloanars are alsn effective, Either system may require
mare than one pass.

GREEN STAIN FROM CORPPER AND BRONZE— Scrubs
the stone with a diluted sclutfor of potassiom-zyanide
containing fram one to two cunces of the cyanide per
quart of water, ar in lieu of this use a sodium-cyanide so-
lution of the sama stangth. Faollow this treatment with a
thovough drenching of the surface with clear wate-. This
wi| usually eompletely remnove such staining and ‘eava no
appanent damane 1o the surface of the sione. These com-
pounds gre poison, and must be carafuly handied.

QIL STAINS — If the stains are fresh they car some-
times ba drawn out with a lime poultice. However, if a
mare drastic trealment is necessary, saturate & bloter
with githar amyl acetate or benzene and place over the
stain making sure the blstier extends well cver the bound-
aries of the stain. Flage a hot iron over the Blotter, This
hastens evaporation of the selvent and consequently
hastens the removal of the stain. In severs cases the
treatmeant may need to be repsatad. Remaining
“ghasting” ean be removed by washing with tn-zodium
phosphate. or other detergent.

TAR STAINS — Slice off all e tar possibla with razar
blade being carsful nat 1o smear the adjsining surface of
the stona, After this has been done follow directions for
reqnaving oi: stains. Tar may be chilled with ice to aid in
cLiting it away.

BLOOD STAINS — Wel the stain with water, then dust
over with a layer ot sedium peroxide. Sprinkle with water
and allow the peroxida to remain a few minutes, then
serub vigorously with copious amounts of clear water. Af
ter the sodium peroxide has heen washead off, scrub with
& ten percent solutich of formic acid,

ALIST STAINS — Ths best traatment for removal of st
stains is o serub with a hot concentrated sehution of exalic
acig. Follow this treiment by a thorough drenching w-th
clear watar.

Additional infosmation on His subject is con'ained in [LFs
booklet, Design & Procedure Aids, copies of which are
available to architects and specifiers on request.

finishes, colors and grades
of Indiana Limestone

MNOTE: Specifications fer Indiana Limestene saould ca |
oul a finish, & color and & grade. Samples should be |a-
beled 10 indicate compliance, and should show the speci-

lied characteristics aither a5 @ range in a growp of sam-
p.Bs, OF a3 representative of a supply source in a sing.e
sampls,

Standard surface textures of Indiana Limestone Inelude
Smooth, Tooled, Shot- or Chat-sawed, Back- or Split-
face, and a number of custom or spacialty finishes gener-
ally called “brpached * These finishes tand to have
names or numbers sssigned by the fabricating company
which devaloped them.

Grades of Indiana Limestone are Salaci, Standard and
Rusfic. The grades relate to the grainsize and olher natu-
ral charactaristics of the material, with te finer grades
having smaller and mare uniform grain particles.

The color of Indiana Limestons s either Buff or Gray, or
the aombination of the two, named Variegated. ILI allows
variation in color tone in the two primary colns, although
the: range is quite narrow for a natural materlal. The divid-
ing line between buff and gray in Yaregated meay be at
any angie. [t may be easily visible or indstinct. Depending
an the intensity of the two colors, Yariegated stone may
appear nearly monachramatic, o it may seem almost to
be machine-assembled,

GRADE AND COLOR CLASSIFICATIONS

| COLOR |
1

BUFF SRAT

SF.ECT Bp Tl
o STANDANZ STAMDARD
l\:.;:l
I A..ETIC HUET &
a

WaH EGETEN

finishes—description and
adaptability

Indiana Limaslane is available in a wide variety of stand-
ard machina finishes. The selection of the surface finish
should he considersd in conjunction with the selection of
the grade of stong. The smaoth finishes enhance the
fguality of the finer textured grades of stone and are the
most cemmonly used. The rougher finishes are often
specified for used an the coarser stones,

SMODTH FINISH

Thiz is the least textural of slandard lmeslone finighes,
pregenting a minimum of surfase inkerruption ta Bye or
touch. Smnooth Finish may be produced by a variety of
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machines including planars, grinders and circular
sanders, Smoath Finish may be applicd to all susfaces,
flat or moldad.

COARSE & TEXTURED FINISHES
A. PLUCKED: & machine finish cbtained &y raugh plan-
ity the surface ot the stone, thus breaking ar plucking out
sma’l particles, This gives an interesting rough texture.
Plucked may be used as a finish on the stane trim of
buildings faced with a smooth finish.

B. MACHINE TOOLED: This finish consists of cutting par-
allsl. coneave grooves in the stong. Itis available in four,
six or gight bats (grooves) to he inch. The depth of the
qroove varias with the number of bats used but will range
fram 1" " desp. Machine toaling is used primarily on
ashlar surfaces, Tooled trim work can be economically
machine cut only along the long dimension of the stone,
althaugh it can be dona on any glane in any dizection,

£. CHAT SAWED: Thig finish -esuils tom the vse of a
coarse abrasive during the gang sawing operation.

It has & eoarse pabhled sutace which closely resembles
the appearance of sand blasting. It will someatimes cantain
shallow saw marks or parelel scares. Direction of the
soone or saw marks will be vertical and/or horizontal in the
wall un'ess the diraction is specified, This finish may have
a slight variation ir color due to the presence of iron carde
in the saw slury resulting from the wearing of the stesl
saw blades. This finish can ba applied only 1o flat surfaces
and iz partleularly suited to the various types of ashlar,
For bast ecanomy, its use should be confined 1o the
coarser grades of stone.

D. SHOT SAWED: This is 2 coarse, unevan finish rang ng
Irom & pebbled surface to one ripped with irregular,
roughly parallel grogves. The random markings arg gg-
lained by using steel sho! in the gang sawing process in
comblnation with chat sand. Tha sleel shot rusts during
this process, permitting varying amounts of rust stain o
davelop—adding parmanent brown tones to the natural
color variafions, It 18 net possible to ebtain uniform distn-
bution of the shot gqrooves over the entire surface of the
stone. Some portions will hawve only & chat sawed finish, A
shat sawed finish can be applied to fal surfaces oaly and
should be confined to the coarser gradas. Directian of the

grooves will be vertical andior herizonial in the stone un-
le=s the direction is specifisd.

E. SPLIT FACE: A rpugh, uneven, congave-convex finish
praduced by the splitting action af a guillotine knife. The
stones are split to tha spaecified wall thicknass [usualy 37
to 4" thigk), in random lengths. 10" fo 4-0° long, and
sawed {0 the specified course heights (see " The Finishing
Toueh,” available from ILI). This finish is limited to stone
sizes 4'-0" long by 1°-2" high.

seasoned stone

Like all matural stones, Indiana Limestong ig weat when
guarried, This moisture, or qUarry sap, containg varying
amounts of organic and chemical matter. Gray stans
1ends to contafin more such moistuse than Buff, As this
material dries and stabilizes. the stone is said to “sea-
son.” The time required for completion of the seasoning
process varies witl the amount of maisture in the ground,
loss time ts required for stone is slab form than in block
form. Sorma contracts require the prepurchase of stone in
elther blocks or slabs to eliminate guarry sap as a job sita
profilern.

Due ta dermand and quary stocks, s sometimes neces-
gary 1o fahrizate and ship unseasoned stang. When erect-
ad, such stone may display a variation in colar tonea for a
pericd of sgvaral menths, sometimes as long as ora year.

Mo specific action or cleaning procadure will notably im-
prove the stone's appearanca during this period, nor re-
duce the seasoning time. Lef alone to weather, the stone
invariably attaing its charasteristic light-neulral, evan coi-
or.

Mo water repellgnts or other sealants should be applied
during this pericd.

physical characteristics

& Indigna Limestane complies with the reguirements of
ASTM C-568. Typs Il

The fol-owing table shows the most commeonly specified
strengih requiraments ahd physical characteristics for or-
dinary imestone uges.

table | performance tables
- mast cazes, the crsign of |-diara Lunostene for builzing segu res thacongderalion of these three cropariss on oy
I willrepadt on gther proparties v request A Technotr on safety faclors guecnisg ndhang Limgmaons dea-qn £

awal ghle ar requeest ‘rom 1L or mamm our Samganes,

PROPERTY

YALUE TEST PROCEDURE

U timale canprossies ST'EI'IQH"
dry specimeTs

Moduls of ruplo-s dry Spoc: T ens
Absu g Lien

A,000 pai minimarm (oo nobs 3,
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? e mBzimum e rele B

ASTM 170
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Technotes

Safety Factors

Tive foltowing safaty fackows ara Ntanded 45 A gans-al guidaing for
thalarrmining Maxinum design Joads and siregsas in Ingiang Lime-
sre. These valuas reprasan! e Minimoern salely taclors which
Hre Instits considars to Ba good prachioe for Most apoications,
Tha deslpner must Always uge fodgment Based or the specitic ap-
plication fo datertting proper safaly faclors. Preper safety faciors
may ha more gonsgrvative thar Hhe vaives suggested hers, de-
perding on e Spelic ondition uader corsigeration,

The physice! properties of Indiana Limesiene sheuld ba do-
termired by lab test for e speciliz stone o be furished. In gy of
It tegfs, the minimes properties &5 isted in the Indiara Linve-
gione Hendbeok, "Perforrance Teles.” may ba usad fa datar-
mine mawimum gfowabie woking siresses.

Safety Facfors
STOME STRESSES

1. Stress Modes—Bending

1.1 Gravity Loads
Stang stressed in banding aus ta gravity Ioaas: Lisa nel less
than B to 1 safiety factar apphed to the megdulug af ruplu-e to
chatarrmirs mas fym allgwadle axtrgme fher sresses,

1.2 Laleral Loads
Stone stressed in banding dua to latara loads (wird aads o
seismic Inads): Use not less than B o 1 sa'aty factor applled
to the modu‘us of ropture to determine maxi um allowabls
axtreme fiber stressas. & stase increaza of 20315 pars ca-
Wa when 1ha buildiag code far the project paemits Ihis in-
crease for ather builzing materlals. This provides a salaby
factor of not 'ess than 610 1 for [aleral lcad barding stresses.

1.3 Combined Gravity rnd Laleral Loads
Lambinec stone bending stresses due to grevity loads and
Interal logds. se not less than 8 ta 1 safety factor applied to
e modulua ¢! upture io determine maximum allowak.e ex-
freme fiber stresses,

2. Btress Modes
—shear
—CEMprEESicn
—pure tension (axial loacs)
Lze rat less thar & ta 1 aafety “actor appied 1o the ullimate
test value (at feilire] to determine maximurm alowable wors-
ing stresses.

3. Stona Stragses at Connaction Points {Anchors)
Maximum al~owable design loads for connectlen devlces intg the
stone shall not excesd 28% of the ‘aiure logd of the dewds a3
determined by actual sests in Indlana Limesiona.

Archoring devices subjectsd to bath tansion ard shaar shall be
designed in accorcanca with the fellowirg intaraction farm la:
5 «

T 5
1=applied :ensian load
T =alkwable tension load
3 = applied shear load
8 = allawabla shaar load

The minimarn degth o' arehar eroedrent, the minimam oener
1o earter digtares and 4 min reum edge distarce shal' be in
accordance with he manufegturers” repommetdations (expan-
slpn bolts and sirmilar arehors).

It s g pragie b insiall axpensan bolts o ar embedment
dapth graater thar the racommended minimom cepeh. This me-

sults 'n aubstantial increases in the facior o' sa‘aty with a negli-
gitre cost eflect,

4, Stone Stresses at Post Tengion Anchor Plates

These aafety factors apply to stone s:ressaes at post lension 4n-
char glales which have been epoxied ‘o the Slene Deasing sur-
‘mee 1o assure comalets uniform pressure distibotian. Tangon
loada shall be precisely applied with spacalized aqu-prmerd by
persorngl experienced in the proper tensioning procadurgs.
e Comprassionr Siress:
Stone Shear Stress:
Lisa not less than 6 io 1 sefety factor applied to the chimals
test values (3l Feilure} fo delerrine mascrium allowabls
working stresses,

Safely Faciors
STEEL STRESSES-COMNECTIONS

5. Stress Made—Gravity Connections
Maximum allowabled berding stresses al pravity supports shall
not exceed S0% of the yisd sirees (18,000 for AJ6 steel). All
other allowable strees 16 he 13 accerdance with AISS “Manual
of Steel Construcsicn.”

. Strazs Mode—Retention Connectlon
{Wind loads and seismic loads)
All alloweabla strassas & be 'n accordance with AISC “Manual
of Steel Construction.'

7. Strese Mode—Frames for Preasaembly of
Limestone Panels
All allawable stresses kb be in accondance with AISS “Manual
el Staal Carsinsstian.”

B. Stress Made—Secandary Framing
(Wind glrders, braces, hangers)
A" gllcwable siresses to be in accoroance w.i A15C “Manwal
af Sleel Construgtion.”

9. Stress Mode—Stainless Steel Anchors and
Davices Contained Within the Stone
Maximum allowabla sirassas shall be in aceordance with
‘Etainless Stea! Stona Anchars' gublished by the Americar
Iron and Steel Instiuta (1975), exeept that the maximum da-
sign loads shall nel excead the values defined in Paragraph 3,
Etong Strecsee at Craneddion Poirts [Anchars).

1¢. Stress Mode—Post Tensioning

Tendong and Hardware

AMlowabla strasses ta ba in accordance with regommendstians
of the tensaning matarials suppied for the system o be wead.

Damage and Repair
Practices and Standards

“Repalr of glorg i3 an Aceepted practice and wil be permitted.

Soma chinping is expected; repar of small chips Js not ragedlred of
it does ot defmot from the overall apoesrance of the werk, of im-
pair the effechveness of (he mortar or seslant. Tha crterla for ag-

Lepkance of ching and repaim will be per standerds and practices
of the ingugtry prless citer oritena sre mutuely agresd upon by
the limaziime suppier ang e arokitest,”

Indiana Lrrastang Hardhoak
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Damage and Repair Practices, cont'd

Tha handring of camage ta and rapale of Indiana Lissestare san
make tha diffarence betwaan a good Job ard a masginal ora. Over
the years, limestane faorlcators have deve-aped handkag mathods
whlch raduca the neidert e damage ia the mills: where damage
does oecur. and ie judged o be repairabe. 1is irdustry oractica
make ta repair and ship the affected stane.

Darmage pecumag In translt, e the anleadicgstackings nstallate
process, can wsually Be rapared satisfactarily by mazansg on the
job, often using materia s supped oy the stona fakecator.

The Irdiang Limesigne Institube recommerds thet smal chips anc
snips be lelt algra. Dsually they wil nat datract s the zppeaar-
aree of the finisheg work, aspecially if ay ane no; a5 or 1ga- eye-
leval.

Larger chips may be repai-ed using cemertilious —zlerias made
far the purpase, This is the knd gf maletial ardinarily used by the
fabricatars, Skillfully placec, thess repa rs are nesrly irv siale. and
are suilable far use at & building's uaper areas, or these areas Nt
Sagn a1 loge ranga.

Wren fhe chip can be saved, 1 is us.ally possible ko replace it us ng
gither a thermg-setting reain acneaive, or cyanoacrylste "super-
glue.”

I #ha chipped area is larger, of if tis in a crizical lecation, a “duich-
mar" can JLeJdally maintain the slone's veafdiness, This is a sapa-
sate piece o stone oJat 1 fi1 gty in ha squared-up void.

Srakien covnars ean usully o8 reaginad satsfagodily using shermo-
gatling adhasvas. Ocoasionaiy, capending o e looston of s.p-
port sur'aces ir ralaton to the damags, dowals, plates ar argles
may ba requires In acdibon. The tasulling bal-:na jmals are ordi-
nar.y not objectionable, and suen rapa r2 aa stoctureally sound @
correcty dona.

Crzched stones are gpoasignally repairatia, alfaguah when &
glona shasa has haen a0 saveraly shocked as b devalop a crack,
its -rbegrity may o sJspact. Sleres sounted e frames which e
sst poth gravity and faterar aading are oker I expeplions to tris
cauton. depeneing on hew the slones are alfivad o ha Irzmes.
Tres fact suggests that *epdirs 16 cracked stanes may invelve the
addition o' metal framirg. Tharme-setiing resine are the sapair ma-
1aria! of chaica hara.

i Reasonabla carg it landing wi reduce or alirnale dam-
Ag8 Lo (ndiana Limestang. Mast slona shiprronts airve af
tha sita i qood ordar. and &y far the maoety of slores
reach el inal pasitian i the buiding +th »o damage. For
trewbla-frem projects, coORYECicrs arg Urgec fa fatak e
hamdling instruchions hsted in iy pubheabon. The Conkar-
fors Hendoak o indiang Limeshone.

Whare rapalr 1z seen a5 MCBSLary, a ookl anbilad Ha-
n&ERng Indiara Limesiame can be holpful. Capies are avaig-
Bie front L ar sits rromber comasnies.

Inciang Limastone will glve tha oreafest sahsfachor wien if
5 kandied &5 carefuity 28 marble, alumiriue or Giher meks!
pENels, gramite, qlass, slake, ar gy athor mataral whick
previcas 3 Aimshad surfaca whar )t ardves at tha job.

Anchors and Supports

Cecagionally the darms “anghor” znd “supoot * are confused ar
misused. This papar is  ntarded 19 canty these lerms, and heir
HREEr ]S,

Tha tarm “"suppart” rafars o ary malaria: ar gevice whick nolds or
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sUppors stone due e gravity [nads, Exampies of b 3 conditior are
concrete Faunches &t grade or Foos slak, metal clip ang es, metsl
plates, or ciher s:o0nes,

The term “arcnar ' or “te-bsck” refers 1o a fusually) netal 1emn—
dowel. strap. diz< or other shape, wkich holds staro vart cal o
plumk. and is required ta resist ony lateral -padz or horzonwal
loads.

Typically. an anchor ar tie-back will be embedced in a shat ar other
nAkaga in the store. Whara such ambadded condtan exlsts, tha
anchors 'n queston must be of staimess stee. ar othar NoOSars.
sive matanal.

A parmmen aatall places a rod or Made at te toe of a gravity sup-
prart dangla qr plade) t pravent ha Sloes Inoes slipp ng ar fitlieg at it
hasa. Such a rod or blada 15, actially asnd teehmcaly, & tie-back or
archer, ared snguld be of stalniass stael. The anale 1o whict i) i 21-
tached nead nat be stainless, but shookd be peataeled anainst rugt.
[IL1 wil cormme At an fat procee ure o Ingulrars. ]

Amang te lew exgeplions o thase rules are the anchars used as
gravity suppagris in su'fil gagign, ard e anchors which resis! the
ghear Ipads assed ated wik copirg stanee on Lhe rakad angls of B
ganled roaf. Theta appiances take the shape o' anchees, oot arg
=0 used thal they rasist gravity /oads for thaze spamalized slena
appllcatlone.

Anpther examp e of the use of anchars as supparts is the oriets-
fign of expansior bolts gr other expanding aopliances 3o thet they
carry gravity logds. [Please nase that 1Ll -ecommends ext-eme
cautian i1 the vse 0f expansion bolta a3 gravity swpports Suck us-
age requives careful enginesring anelysis of “he woecs. mond fions
and 3afety “actora reguired.)

Water Repelients

Exlerior waler repellents -ntendec ‘or appkestan bo vertizal, 2hove-
gragg, magsenry walls ars, genarally, clear liguids of Iow viscos 1y,
Thair ghamical mexkeyp alitws bam b be absorbed by masonty
suaslrates, leaving the surface ecsantially urehanged i colar or
texturg. The active ingredients in wa'er repellenis are inended 15
ba depasiled ir the pores a' tha susstrate while ro! glosing ar
b acking *ham, sp tar meisturs vaogr can pass from within the
wall, but lleald meestofa s 1t abseyhed al the surface. Water -e-
pellerts shoold reduce the adnarance of did 1o Suiding walls be-
cause lhay render the wall lass absarplive. Thay should reduce or
gl aate a “wed loak" In rany weather. They should reduge hu=d-
Ity It cawty walls. Ar. affactive watst repellant wil sregte these
affesis wilbou? altanag he colar af the substrale, ano withow! cre-
ating a shing. o shesan.

Ir cammen ussge, water repellents are sometimes called sezlers.
ar waterpraclers, of campprocfers, These msnamers are conf.s-
ng; worse, fhey terd tg inslil a falae agnse of security in users.
Water rapallents will rat rendar a we'l welerproof, nor wll they
“eag” it Wateraropers or seslers are by gef nition coat-formears:
they shange the colar and ledure of ba suhskate. deally, 3 ma-
sonry wall Irsatad wiil @ wates rape-lant showd not difies in appear-
awa, duving dry waathe:, am a simila-, antrealed wall.

Walar repellerts dre rgt waterproof. They will not bridge oaps in
mafar gr ssalant ji nts. Toeir use is Hak 8 *ei-safs far poor mortar
praslice, ner 2 subsiitute for damparafing. Water -epellerts nave
hesn suspeded o' caniipusing fo saface scalirg in some cases. I;
i& pocsible Ihat 2 waler repel en zllowing vagor Ensmissior may
reciuge the rafa of Transmiss on compared to identical. unirested.
5ubstrates.

Water repellents akould be aopl'ed cnly on completed walls, wik
mortar ar zealant joinis i place, They shoutd not be spphed ovar
wei or steined stares, rar 12 stone backs, nor stones urder grade.



Giood wiorkrnanship 3 easential in the applizaiion of water repallants.
As B clazs, the matenals tend to be labor-sensitive: substrate ¢onedl-
tion, weather candiion, application e, fow rate. etc. should el be in
pecordanca with manufecturers’ msirueticac.

ILI doas not recommend speefic 1ypes of brands of water repel-
benis, Praduct bypea includig cilloones, stearates, acrylics. slanes,
and siloxenes have all Baan usad with apparent success on Indiane
Limestone, LI does raceenimand that (1) s:0ne samples be ireatad
on enly ene-kalf thelr suriace for initial evaluation; (2] manfag-
turers provide stabermarits on bath yapor transmisssor: and guaran-
tee: and [3) that gpallar and manufacturer zgree an the eamdition: of
the wall g+l the waathar peiar to applicafion.

An understending of protable ratreatment costs, probable length of
tirme until refreaiment may ba naedad, and alematives 0 refreatmet
ghoukd be part of the considaraon of wWatsr rape-ernts.

ILI will rggpand i requasts for further informetan oo tes subyect,

Stone Handling . . .
Lifting with Lewis Pins

Legwlg plns are time-honagred devices for handling stonas. Their use
dates from a pariod when stone shapas enced to be more blocky
tran the thinmer panel Shapes now comman. AL 2lona thickress is
rectupad, lawiz ping tend not only to be lass rallable, but to be dan-
geraus In tha absolute sense, eapedally whan rigused.

Stone falricedoes Sedom uge lewis ping insheir pwe handing prac-
fice, Pins may ba usad in quamy operalions, hul even s, mora
refighle mefhogs are favored. Except in rare inslances, pins and
ather lswis devicas are not sJifable for confemparary limestana
usEge.

The accompanying teiEe is basad on tests designed by LI and Indi-
ana Qealogicel Survey, Tra valuee showr are failure [oads (F), in
pounds. They are the valua &t which the tast was terminated be-
cause signiticant fractures appeared arund the pin ho'es, o ping
da‘ormed. or ather conddion diclated the tarmination of that partic-
ular sest, These values arg ot fackarad for safety. &3 shown by the
tabla, performance iz atfected by thha angle at which the pin-hole is
drilled.

Ageurning properly sized and placed lewis ging for a particular 1if.
abserva tha follawing list of cautions:

«MEVER It staras with lewis pins—or with ANY deyvipe-uilass
aglety alings ar othar fail-safe devices are in placs.

+ NEVER wae lewis ping it stones |ass thaa 3" thick “or lifta of any
description,

+WEVER usa lawis pins to raise stone panels to the vartical from
tha horizortal, or from Bn edge-upward, slacksd position. 3lings
ar cradles are an absolute must for this procedure. Chhanwisa, pin
prassure ageinst the sione'a front or bask lacs may break it out.

+MEVER allpw stonas by remair cuzpended fram sewis devices—or
ANY lifting device—for Ipnger than is necessary to transpart the
load from its place in the stack ta its place n e wall. If work atop-
pege coours, and fha stone cannod be positioned 16 ary reason.
GBET THE LOAD DOWH.

Indiana Limestone Institute of America, Inc.

Suite 400

Stone City Bank Building
Bedford, Indiana 47421
812/275-4426
www.iliai.com

+MNEVER rranspor siones suspended from lawis davicaz—or ANY
Iting device—over areas where perspnnal are lgoated of may
appear. OO NOT allow perscanel to pess uncer stones &0 sUs-
pardad. If it is necessary (o pegs the load over scafskds, CLEAR
THE SCAFFCOLDS of all persornel during thg Wi,

+MEVER bump stara being lifted by ANY device,

«LIMIT YOUR LHSE QOF LEWIS DEVICES to those few instances in
which {heare is na saler way to make the :ifi.

This tahle shows he losds 8 which Ifhng tasts failed. 1 is not in-
tenced as & guice bo propes hendlieny with [eis ping, nor &ra speci-
fications presented 8z cormedl for e purposa. Swch intent shoulo
ne be inferred, ILl includes this tetile selaly for inlermatlon, to give
UsErs & Compariaon for their own galgulations whan Lsing #wis pins.
Ilsars mugl aseume 8l respongikility for any progedures based or.
this tatle, and on the uge 0! lewis and athee litng davices.

FAILLIAE LOADS (P}
Pin Wolz | Hole  Max. Load # Fraclure
Bize Dlsm | Angle [A) or Pin-Band

1" 26" [1-%" |[18-20 deg. 12,300 [bz.

Lode da. |25-30 deg. 10,400 |BE,

o 25 deg. TG0 (b,

whw gt | w 25 deq. 3,500 [bs,

The values shown here ara actual failure leads
of epacific stones and rigging arrangemsents.
Other stones and arrangements fested in the
S4mMe mannes may not produce the same failune
valugs. & genercus salety factor MUST be ap-
pled 4o failure [oads whan determining safa lift-
ing capacitios.

ALL THREE SIDES OF TRIANGLE
SHOULD BE EQUAL
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