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The ideas expressed in this ICRI hosted webinar are those of the speakers and do not necessarily reflect the views and opinions of ICRI, its Board, committees, or sponsors.




Learning Objectives

At the end of this presentation, participants will be able to:

Understand the challenges and considerations that go into restoration projects for historic
buildings, including ecological and environmental factors and designing for severe exposure
categories.

Identify different materials used in restoration projects, such as architectural precast concrete
and glass fiber-reinforced concrete, and recognize scenarios in which these materials may be
used individually or in combination.

Analyze the problem-solving methods utilized by the project team to address challenges,
including the development of new installation procedures and the use of pull tests to establish
reliability of the anchoring design.

Evaluate the importance of attention to detail in restoration projects for historic buildings,
particularly in the context of replicating ornate details and matching colors and materials to the
original design.
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Designed by
Philadelphia
Architects Napoleon
Le Brun and Gustav
Runge
Constructed between
1855 and 1857
Oldest opera house
still in use in America
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PHILADELPHIA FACADE INSPECTION









Parapet & keystone deterioration







TARGETED MASONRY REPAIRS
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Phased documents
for targeted repairs



Philadelphia Facade Inspection

e Executed simple repairs
e QOpened probes Developed next phases




PARAPET & KEYSTONE
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Repaired parapet
Restored keystone
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BALCONY



Restoration Project- Balcony




Restoration Project- Balcony
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Restoration Project- Balcony




Restoration Project- Balcony




HISTORICAL DOCUMENTATION

Atkin Olshin Schade Architects- Project Architect

Building Conservation Associates- Conservator



Historical Documentation

The City of Philadelphia Department of Records

The Philadelphia Historical Commission

The Free Library of Philadelphia

The Athenaeum of Philadelphia

The Historic American Building Survey

The Pennsylvania State Historic Preservation Office

The Historical Society of Pennsylvania

The Academy of Music archives, including the Driscoll construction archive

HathiTrust Digital Library

Le Brun and Runge’s original 1855 construction specifications for the Academy (digitized by the
Historical Society of Pennsylvania)

An 1857 pamphlet, “History and Description of the Opera House, or American Academy of Music,
in Philadelphia” (via HathiTrust)






MATERIAL ANALYSIS & SURVEY



Material Analysis

e Exterior materials analysis including mortar and paint

e Paint coating removal tests

e Brick Mortar: Non-hydraulic lime mortar, white in color

e Brownstone Mortar: Portland cement mortar, pigmented and brown in color



e Stringcourses between the second-story windows

e Balconies, including balustrades and supporting brackets

e Two stringcourses and the frieze at the top of the first story

e Rusticated ashlar blocks between first-story window openings

e Flat regions surrounding door and window openings (Broad Street elevation only)
e The wall base/water table









PILOT PROJECT

Haverstick- Borthwick Company- General Contractor
Pullman- Masonry Contractor
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BALCONY RESTORATION PROJECT



Balcony Restoration Project
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Restoration Project- Balcony
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STRUCTURAL IMPLICATIONS
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Restoration Project- Balcony
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PRK ENGINEERING, Inc.

CONSULTING ENGINEERS
5307 NW 5151w,
Tamare, FL 33319
BY B Khous  DATE30 June 202 (404) 4744K71 SHFFT__C- I oF____

e one Ang
M Del:ilslﬂ, IQIG&IHIMCI

Pier Panel Dinensions: Stone Density pi= 180 pof
Stane Thich tyi= 4.75in WFqu: Wi = 31.1.psf
Max. Length Ly~ B3T5R Max. Semic Factor Fgr=0.18

High of Rail M= 2Bin T

Pancls Loads ¥
Ws o= BO2IbF Per SUN Precast

Wiwyi= Ly Hy Wow Wiy = 462,610 |.._

W= Wy Fy W= 1263 412

Hand Rail Loads Per Code At Any point of Rai:
Fye= 200If O Fp, o= S0pif

LDistance 1o Panel Loads
ToCLRal  yp= %-[Hp] = 14.in
Mz

Distance to Veriical Load: o= 2,750

Acting Overturning Moment @@ Base: o
Due to Wind Load:
Moy = Wy g = 530.7- 166 ft

Due to Seisimic Load:

Mog:= Weaypyy= 149.7-Ibf- 7t ‘5
Due to Hand Rail Live Load:

Moo= Py L[ Hp - 2in) = 690.6.0f-fi <= Control EEXISTING
BROWNSTONE

Resisting Moment (@ Base due o Weight of Panch: SLAB

Due to Weight of Pancks: My | Wsq)-de oy = 1838 i

Overtumimg Factor of Safety:

5F:- SF =03 <LD Connection Is Regid for Overtuming

PRK ENGINEERING, Inc.

COMSULTIMNG EMGINEERS
5502 NW SlstAue.
Tamarac, FL 33319
BY BKhwg DATEM e 021 (409) 4744871 SHEET_C12 OF
CHKI, JOB NG 21045
—Sun Precist Copppany
Beaver Spi B
W L
Connection B (0 Cast Stone Panel
Mo, — 0.85- M,
Tri= = d, - Te= 2332.Inf Vo= Praclp Vo= 31807
r

For (3) 38" ¢ x 2 34" Height Type F-42 Loop Ferruke Insert info 3.000.psi
Concrete, @ 4" Fdge Distance. Safe Working Load Factor of 3 10 1. Refer 1o Pe
Dayton Superior Diata Sheet, (@ hittps:/waow.davtonsuperion.com’

Asggumed Adustment Factor dee to 47 Edge Dist, Vs 5" Regd, Fm:=?'=0.3 Fua'= 0.50
Tati= 3 (2000I6F)- F g = 4800- ibf =T, @ T, = 2332.Ibf
Vaui= 3 (1280000 Fyp = 1020.0F = V@ Ve = 318.0bf
At Combined Loading [1\' [v'\".oss < 10
Tar ) | Var)

For(i} 34‘3"¢ Steel Thd. Rod installed using "Hili" HIT-HY X0 Adhesive Anchompe Systems at
Min. 3 38" Embedment Using Published Vales fior Grout Filed Concrete Masonry Walks,
Allowable Adhesive Bond Loads Per Table 1 & 2. Refer to Hilti North Amencan Product Tech
Guide Edition 19, Load Tables and Specific Installation Requirements, as published by Hild, Inc.
fetl wwrwus hilti.com. Allowable Loads Caleulated Using a Safety Factor of 5,

Adjustment Facior due to 4 Edee Dist, Por Table 1 & 2, Foei= 0.8 Foe:= 0.88

Towi= 3-(12400bf)- F g = 2976 ibf =T, i T, = 2332 IbF

Vani= 3 (B50- Mbf} Fp = 2244 lbf =V, @ V= 319.ibf
At Combined Loading: [_ +

Select: 38" ¢ x 51/4" Long 8.5, Threaded Rod

[ASTM A276, Type 304 @ Min. Fy = 75000-psi]
Attached to Cast Stone Panel W/ 3/8" ¢ x 2 3/4" Height

F-42 Loop Ferrule Insert to & Existing Brownstone Slab

@ 3 3/8" Min. Embedment, Using Hilti HIT-HY 270 Adhesive.
Installed per Adhesive Manufacturer Recommendations,

Use (2) TR-1 Per Rail Panel Up to 2'-6' Long
Use (3) TR-1 Per Rail Panel Up to 6'-6' Long
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Philadelphia Acadarmy of Music BWE 21 Sep 2022

Essex Job §21-304
Prge 9 of 54

Connection Embeds: Loads shown are for each threaded rod/coupler.
All pieces are stainless

172" % 1-3/4" long

1IN Plate 13"x 2" x—"N\y coupler nut
ane”

3/8" diameler
smooth ss wire

Y

smooth 55 wire

|

3-1/2"

L

‘\’,May bend bar as shown
| I below to center bar in
GFRC material.
518" +/- _:l
No bending of threaded anchor

rod is allowed to aid in 2-1/4" minimum inside
connection alignment when bend radius diameter
installed in coupler nut
1" 4/- ' 4

/

Check shear and tension on threaded rod:
ft=(1 unds)/(.196 in*2) = 6.9 ksi .
fv = (210 pounds)/(.196 in*2) -1/99%;5 34 = v14KsL
Ft = (.5)"(75 ksi) = 37.5 ksi
Fv = (. 2)*(75 ksi) = 15.0 ksi 0 He33 ' ol
continuity = (6.9/37.5) + : /15.0)= 28<100k 4,
4
Check weld at coupler nut:I
P shear capacity weld = (928 kipsfinch/16th)*(4/16ths)*(1,75")"(2 welds) = 13,000 pounds
- by inspection o.k.
Check weld batween rebar and plate:

P shear capacity = (.928 kips/inch/16th)*(3/16ths)"(1.25")*(2 welds} = 6.96 kips >> 1350 pounds
- by inspection o.k.

Philadalphia Academy of Music BWE 20 Sep 2022
Essex Job #21-304
Page 100l 54

Large Bracket: GFRC Close Up Detail
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L rupture fine = (1.414)*(5.5") + (3.5) + 1.414%(1.5") = 134"

P rupture capacity = (300 psi flex strength)*(.4)*(13.4")*(1.25%)

P rupture capacity = = 2010 pounds > pounds |47}

By inspection, anchorage o k. for 248 pounds additional shear
33 -

a

S

{4) ¥'s5 Threodsd Rad
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per GFRC unil by othes.
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Theoretical rupture line in GFRC.

fine in GFRC. \‘ .
= . T .
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1

f 1-1/4" is minimum thickness of

' the GFRC skin in the rupture

i area. Actual GFRC rupture
-+ area is much greater due to

I

t

!

skin contour at topo of piece.




ANCHOR TESTING



Balcony Restoration Project




Balcony Restoration Project

O Afasise rack Calibration Date; 11415/2043
Cakbating machine: Famey OC-0410-0,
catibrarion date: 107642022
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Balcony Restoration Project
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Balcony Restoration Project
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Balcony Restoration Project
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Balcony Restoration Project
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FUTURE PHASES
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Restoration Project- Future Phases
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Questions?

ARI SERAPHIN, PE
PROJECT MANAGER,
KEAST & HOOD
aseraphin@keasthood.com
215-625-0099

LEAST &HOOI

[RUCTURAL ENGINEEF

é]—\ INTERNATIONAL CONCRETE REPAIR INSTITUTE
[ I % 1000 WESTGATE DRIVE, SUITE 252

cone Rﬁﬁ,;fffaﬁi@ ST. PAUL, MINNESOTA 55114 USA
YEAR
ANNIVERSARY

th P: +1 651-366-6095 | E: INFO@ICRI.ORG | WWW.ICRI.ORG
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