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Cornell University

Bluestone Buildings

Cascadillddall Morrill Hall McGraw Hall Sibley Hall

Baker Tower, North
1866 1866 1866 1868 1870 and South
1913, 1915

Baker Laboratory Bolt Hall & Tower Willard Straight Hall Lyon , War Memorial,

Founders Hall !
1914 1915 1921 1921, 1928 1923 McFaddinHall
1928

Balch Hall Mennen Hall Ives Hall Faculty Wing Teagle Hall Anabel Taylor Hall
1929 1931 1932 1938 1951 1953

7 i

Noyes Lodge/Tang Ives Hall East & West Hughes Hall Ward Center

wel o Noyes Community Forest Home Drive
elcome Center 1962 1963/2024 1963 Center Garage

1958/2018 2007 2011
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Collaborators i Geology Experts

Frank William Fletcher
Charles BDegensteirProfessor Emeritus of Environmental Science;
B.A. 1959, Lafayette College;
Ph.D. 1964, University of Rochester. (1962, 1999)
devoniandoc@gmail.com

Charles Ver Straeten, Ph.D.

Curator of Sedimentary Rocks

Devonian/Sedimentary Geologist

Director, NYSM Earth Science Teachers Workshop

Member, InternationalSubcommissioln Devonian Stratigraphy

Member, New York State Geological Planning and Advisory Council

Vice President, Eastern Section, Society for Sedimentary Geology (SEPM)
New York State Museum

Albany, NY12230

Charles.VerStraeten@nysed.gov

J. Olaf Gustafson, Ph.D., P.G.

Professional Geologist, Cornell Facilities
gustafson@cornell.edu

Teresa Eileen Jordan
J. PrestorLevisProfessor of Engineering Emerita
Department of Earth and Atmosphei$ciences
Cornell University
teresa.jordan@cornell.edu
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Collaborators i Industry Experts

Laurence Wilson & Lynn Webster
Mesick Cohen Wilson Bakarchitects

bl yO& hQ. NASy
New York Quarries, Inc

Jay Niedzialkowski

Alliance Masonry Corp.

Clive Copping, RIBA

CVM Engineering

George Sanford

President NYS Bluestone Association

Todd Schnatzmeyer

Executive Directog Indiana Limestone Institute

Vincent Roy

Regional Sales ManagerRalycorinc.

Reid A Johnston

RademanrStone & Landscaping
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Lessons Learned

.. : Stone fabricator
Specific stone Material shows
Quarry cannot : Oor mason cannot
and quarry not : up on site and .
. deliver on what match existing
speC|f|ed does not match
. - was promised surface
Gal 0§OK 9 initial samples
treatment

P

GC provides Last minute .
: : Construction Is
whatever is easily changes to
: delayed
available stone/quarry

Stone installation does not match desired aesthetics or performange
Stone installation delayed until issue is resolved, or new

guarry/fabricator/mason can be found



Key Aspects of the Standard

RFP

Design
Agreement

Engage FCS
subject matter
experts early!

Is an envelope
consultant
required?

Historical
Preservation
consultant?

ILPC review?

PreCon
Masonry
Consultant
services, with
Mock Up.

SD

Ensure Design

Consultant has

researched
and included
specific stone
quarry and
testing data in
Specifications.

Review
proposed with
FCS subject
matter
experts.

Discussion
regarding
qguarry vs
fabricator.

DD

Review Test
Data and
Samples
provided with
FCS subject
matter
experts.

Ensure
Envelope
Consultant
has needed
materials for
further
testing.

Confirm
quarry or
fabricator has
capacity with
onsite Vvisit.

CD

Review Test
Data and
Samples
provided with
FCS subject
matter
experts.

Confirm
selected
quarry or
fabricator has
capacity with
onsite Visit.

Cornell University

CA

Review masonry
subcontractor

Review samples and test
data provided by quarry
with FCS subject matter
experts.

Mock Up review and
Approval

In-Situ Mock Up review
and Approval

Ongoing QA/QC on site

Compliance with approved
pattern. Workmanship,
tooling, etc.




The rock cycle is a series of processes that transform one rock type into

I I I E RO C K C YC L E another. These processes create three main types of rocks:
sedimentary, metamorphic, and igneous.

Ween snough scdiment builda on top of
the deposited material 1o bary i, 2t
l gwctcad mod .
cemented under the immenae prawars,

creating 8 scdimentary rock.

RockSubtypes [ SEGimentan/ \etamorphic
Clastic Organic Chemical Foliated Non-foliated
Made of Formed from Formed by Multi-layered  Non-layered
pre-existingrock  carbon-rich, predpitation from

and mineral grains  blological material chemical weathering




Weathering| | - Tianspon Sedimentary rock

e.g. sandstone, limestone

Deposition

Burial



Volcanic acivity

Igneous rock

e.g. basalt

Fine crystalline texture

Coarse crystalline texture
e.g. granite

Magma



Magma \
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\\\\W\J}é‘:t@fu orphism 3\,\ - .

——ay . Metamorphic rock

e.g. marble, slate

Subducting plate




Types of Rocks

—— Formation —— —— Formation —— —— Formation ——
Through solidification of Through compaction of Through transformation of
magma or lava sediments older rocks
—— Characteristics Characteristics Characteristics
No layers; Hardest of all Distinctly layered; Easy to crumble May or may not have layers;
relatively harder
— Types —— Types —— Types
Intrusive Clastic Foliated
(Slow cooling of magma) (Compaction of broken rocks) (Distinguished by layers)

Sandstone
~—

Conglomerate

Chemical
(Compaction of dissolved minerals)

Gabbro

Phyllite
Extrusive Non-foliated
(Rapid cooling of lava) Iron ore Rock salt (No distinguishable layers)

Organic
(Compaction of organic materials)

Pumice Obsidian

Limestone
—

@ Sdience facks ot

Basalt




What 1s Bluestone?

Bluestone (commercial definition) is a dense, hard,-fine
grained,quartz/feldspathic(containing the mineral
feldspar)sandstone of Devonian agavhich is commonly
dark or slate grey, as well as blue, the term is applied to
varieties irrespective of color. New York and Pennsylvan
are the only sources of commercially produced blueston

In the United States
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Bluestone Geology

Rocksof the Catskillfacies
(Middle and LateDevonian)
areroughly7,500-8,000feet
thick and comprisemore than
5,000squaremilesin south-
easternNew Yorkandnorth-
easternPennsylvaniaf the
central Appalachianforeland
basin

ALLEGHENY

PIEDMONT
PROVINCE

- Late Devonian
[:] Early & Middle Devonian

- Silurian

D Cambrian & Ordovician

(

/~ JCOASTAL

PLAIN

Hudson River
Valley Lowlands

PROVINCE X
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Bluestone Geology

Acommonearlyview of the Middle andUpperDevonianpostOnondagajocksof New Yorkresembledhe proverbial
stackof pancakesTheyconsistedof five major layers(from youngesto oldest): Catskil,LChemungPortage,Genesee
andHamiltonGroups

Beginningat the end of the 19h centurybut particularlyfollowingthe work of G.A.Cooperand G.H. Chadwickn the
1930s geologistgecognizednsteadthat the boundariesbetweenthe groupswereroughlytime planes(i. e.,isochronous
surface$, the boundariescut diagonallyacrosghe time planes.Catskilred bedswere beingdepositedin the eastwhile
blackshaleswvere beinglaid downin the west.

Catskill Group

Portage Group Chemung Group

. Marcellus Sh
Genesee Sh Onondaga Ls Tully Ls Hamilton Group arcellus S

Catskill

Chautauqua Genesee Seneca Chenango Moumains

Lake River Lake
Cartskill

Post-Devonian Naples Chemung

o \_-

» u o ,.}P:Pﬁl

Crosssectionsmodified from Dunbar,C.O.,and Rodger,J,1967,Principlesof Stratigraphy,JohnWiley & SonsFig.71



Bluestone Geology - Facies

1. Sedimentaryacies
areareallysegregated
Bartsof_ differing nature
elonglnﬁyto any
geneticallyrelated body
of sedimentary deposits.
20 SRAYSY Ul
T I Oksdefnedas
anyareallyrestricted

i
A
~
a-

part of adesignated e
stratigraphicunit
whichexhibits #2-
characterssignificant 3
ly different from those "
of other partsof the 13
Unlt ! P=Pocene \j

| C=Catshil! #

Ch = Chameung /

Text from Moore, R.C., 1949, | i f‘:;,::::‘g'

The meaningof facies,
GeologicalSocietyof America
Memoir 39, p. 1, 32.

Map from Chadwick G.H., 1933,
Thegreat Catskilldelta,
PanAmericanGeologistVol. LX,Fig.4.

G«Geneses




Cornell University

Enfield lthaca

Greater range of colors and textures. Characterized by gray, beige and dark
Notable buildings using this stone include green colors. Some of the stone has
Baker Lab, Myron Taylor Hall, Barton Hall, visible fossils and mud occlusiorfsne-
and Willard Straight Hall. grained and has a greenigiray tinge.

Natural face block are apt to show stain
and look rusty or dirty yellow.
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Cornell University

Bluestone History at Cornell

BAKER COURT, THE GROUP OF THREE STUDENT RESIDENCE HALLS GIVEN TO THE UNIVERSITY BY MR. GEORGE F. BAKER
The central structure is Baker Tower. The two to left and right are North Baker Hall and South Baker Hall, At the extreme right of the picture,
beyotid the cak tree, is shown the fourth of the halls, now completed, the cost of which is to be met by appropriating a part of the Alumni Fund.

Day & Kiauder, Architects Photograph by J. P. Troy



Bluestone History at Cornell T nLlenroco

A The use of native bluestone (local sedimentary sandstone) as a construction materia
distinguishing characteristic of the Cornell campus and is the original building material
2y OGOKS SIFENXIASad Ol YLIza o0dzAf RAYyIaxXeKS &f
buildings was quarried on siteibeSlope).

A In the early 1900s, after the nativébeSlope quarry was depleted, campus buildings
were constructed using regionally quarried bluestone. In the 1950s, campus constructic
projects began to rely on one local quarry in Ellis Hollow, referred to as the University
Quarry. Today the quarry is known as the Finger Lakes Quarry.

A When the University Quarry ran out of seams of brown and tan stone, this quarry sto
gl YI NJL8nio8 @ I & &

Ab20F 0t S 0 ddlenréEA yAYEO todzRIK /df NLISY G SNJ | £ =
Faculty Wing. Following the removal of the stone from the quangsons turned the stone

90 degrees as they assembled the veneer walls. The bedding planes of the stone were
made vertical This stone was cut in modular units often efiX n € ~ -oxenk 3K STA :
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Cornell University

Hughes Hall - Bluestone

Top of loggia parapet wall. Note
cavity and replacement block on roof side, and
copper thru wall flashing under coping. MCWB Architects 2020

Face of loggia parapet wall showing severely deteriorated condition of veneer,
including delamination ofl{enrog¢ bluestone. MCWB Architects 2020
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Orientation

Vv

exposed face exposed face

Quarry Bedded Stone Fig. 2 Face Bedded Stone

Fig. 1 . \ . . . .
9 (horizontal orientation) (vertical orientation)



Design Standards and Detalls

Expand all

& Design Standards

Expand all

1) Division 1: General Design Requirements

Expand all

(+) Division 2: Existing Conditions

Expand all

(+ Division 3: Concrete

Expand all

& Division 4: Masonry

Section # Section Name Date Reviewed Date Revised
040300 Limestone Cleaning Under Review Under Review
042000 Masonry Assemblies 06-16-22 06-16-22
044300 Stone Masonry 06-30-17 06-30-17
044301 Stone Masonry - Bluestone 11-08-24 11-08-24

Appendix A - Diagrams, Drawings & Photas

Appendix B - Individual Building_Sheets

Appendix C - Testing_

044302 Stone Masonry - Limestone 11-08-24 11-08-24

044303 Stone Masonry - Granite 11-08-24 11-08-24
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