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notable structural engineers

Homer G. Balcom

America’s PostWWWI Structural Superstar

By Richard G. Weingardt, PE,

Best known as the structural engineer for
the historic Empire State Building (ESB) in
New York City (NYC), Homer Gage “H.G.”
Balcom was the most prominent consulting
structural engineer in America after World War
One (WWI). When his capstone skyscraper
(the ESB) debuted on May 1%, 1931, it was
hailed as the Eighth Wonder of the World and
the 61-year-old Balcom was considered an
engineering superstar. In addition, he had a
special way of explaining technology in terms
that laypeople could understand.
On February 2“d, three months before the

-foot mooring mast from the pull
of a dirigible.”

The ESB held the record as the world’s
tallest building for more than four decades
(from 1931 to 1972) and became one of the
defining symbols of NYC. But the towering
structure was not Balcom’s only major engi-
neering accomplishment.

As an internationally recognized expert on
the use of steel and wrought iron in complex
structures and bridges, the daring engineer

Sixteenth Street Bridge over the Allegheny River, Pittsburgh, PA. Courtesy of Richard Weingardt Consultants, Inc.
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consulting-engineering design practice op-
rational, Balcom voluntarily served as chief
structural engineer for fabricating warships
for the U.S. government at the Hog Island,
Pennsylvania shipyards. His structural engi-
neering contributions there were crucial to its
record-shattering production of steel ships. As
the largest shipyard in the world at the time,
Hog Island built 122 military vessels for the
war effort, the most of any shipyard by a
wide margin.

Homer was born on February 16, 1870 in
Chili, New York, the only child of Mahlon

and Francis (Gage) Balcom. He received his
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grade school education in Morton,
New York, and then went on to
State Normal School in Brockport.
After graduating, young@Balcom
taught for two y
Church School,
he entered Cornell

Bridge Company in 1900, Balcom
ted to design engineer. Three years
¢ was put in charge of all structural
engineering for_the company’s NYC and
Pittsburgh, ania districts.
1900, the earnest, bespec-
ta@year—old structural engineer married
ude McCrum. They would have one
aughter, Gertrude Marie. The precocious
Gertrude grew up quickly, often accompanying
her father to engineering and social functions
in place of her mother when she was unable to
attend. Gertrude Marie eventually married John
A. Moon, a member of Balcom’s firm. When
an enormous broadcasting-antenna structure
was erected on top of the ESB in 1950, adding
222 feet to the structure’s height, Moon was
placed in charge of its construction.

In 1905, H.G. joined Reed and Stem, archi-
tects for the Grand Central Railroad Terminal
in NYC. While overseeing the design of this
leading-edge terminal and many interrelated
structures, Balcom developed several innova-
tive framing systems to span railroad lines,
deal with track vibration and handle unstable
foundation conditions. Included among his
methods for insulating building frameworks
from vibrations and stresses caused by track
and street movements were effective uses of
independent foundations, vibration-
absorbing footing mats and vertical
separations between buildings and
traffic-carrying structures.

Three years later, in 1908, Balcom
formed a partnership with Wilton
J. Darrow — Balcom and Darrow
(B&D), a consulting engineering
firm based in NYC. Its main offices
were located at 314 Madison
Avenue. One of B&D’s more
noteworthy NYC high-rise struc-
tures was the Gramercy Park
Building, completed in 1913. The
B&D endeavor lasted eight years,
until Darrow retired in 1916. By



then, the firm — and Balcom specifically — had
earned an international reputation for designing
impressive structures, mostly using structural
steel. The company was renamed H.G. Balcom
and Associates.

Once the U.S. declared war on Germany on
April 6%, 1917, and entered World War I,
which by then had already been raging for
nearly three years, Balcom became deeply
involved with steel-ship building for the war
effort. He was chief structural engineer for
the American International Shipbuilding
Corporation, a wholly owned subsidiary of
the American International Company, whose
board of directors was a Who’s Who of Amer-
ican industry and finance. The initial stages of
these emergency fleet building operations were
headed by none other than Americas most
famous civil engineer of the time — General
George Goethals (1858-1928), fresh from his
successful completion of the Panama Canal.

Although many of Balcom’s projects were
in the state of New York, his practice spanned
the globe. Among his international achieve-
ments were the Louvain Unjvegsity Library in
Belgium, Devonshire House(in London and
Young Men’s Chgistian Association (YMCA)
building in Jerusalem.

Hispnon-NYC American projeets ineluded
the National Gallety of Art (MellonArt
Museum), National Archives and Department
ofi€ommerce buildings\in Washington, DC;
the U-shaped Ingraham Building in downtown
Miami, Florida; the Cathedral of Learning at
the University of Pittsburgh; and the Nebraska
State Capitol in Lincoln.

Especially unique with the Nebraska struc-
ture — in addition to its 400-foot height,
which makes it the second tallest state capi-
tol in the country behind Louisiana’s — was

Rockefeller Center Plaza, New York, NY.
Courtesy of Sal Galletta.

STRUCTURE magazine $ March 2009

North America, Inc.

L
U
e’
al
G
U
=
—

)

www.lindapterna.com

See us at
NASCC,
Booth #536

10 BOWTYNIINULS MMM (1514 UOIIDWIOJU] J8SIISAPY 104 — |NFWISILIIAQY




previous bridge at the location had been the March 1931), Balcom wrote, “The building
last wooden covered bridge in the city, which  exemplifies the fact that good construction
was destroyed by fire in 1919. and good architecture can go hand in hand,

In addition to the ESB, Balcom’s other if sympathetic cooperation exists between the
prominent NYC skyscrapers included the  architect and the engineer. Such cooperation
Park-Lexington (20 stories, 1923); 230 Park s, in fact, of the utmost importance in pro-
Avenue (35 stories, 1929); Waldorf-Astoria
Hotel (47 stories, 1931); Bank of New York
Building (50 stories, 1931); and RCA Build-
ing, now called the GE Building at Rockefeller
Plaza (69 stories, 1933).

Balcom pioneered many innovative design
standards for tall structures still in use today
— and he made wind analysis lucid and struc-
tural engineering appreciated. In his semi
paper on the co struction of the ESB, “Ne
York’s Talle Q%\craper” (CivilEngineering,

=1 F
G.E. Building at Rockefeller Center, New York, NY.
Courtesy of Sal Galletta.

its tower, a narrow golden dome with an
out-of-the-ordinary statue on top. Createg
by artist Lee Lawrie, the 19-foot-tall bronze
sculpture (“The Sower”) is a figure scattering
seed, representing the state’s al heri-
tage. Because of i te, the
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\Vebmx/m State Capitol, Lincoln, NB.
Courtesy of David Weingardt.
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ducing satisfactory results; and, as architects
are giving this subject more and more attention,
it is of first importance that structural engineers

l‘ | |58 Jad J render construction assistance in the field.”
q ’ ‘ o ? ] Sl e After delineating many of the building’s en-
i ‘L ' gineering nuances and details, Balcom closed

his paper by stating: “It is, therefore, greatly to
be hoped that this building may be noted, not
three main spans over the river. The center only for its height and its majestic beauty,
arch spans 437 feet, while the north and south but also as a means of promoting engineer-
arches span 240 feet. The bridge’s approach  The Waldorf-Astoria Hotel, New York, NY. ing knowledge.”

spans are riveted plate girders and bents. The  Courtesy of Sal Galletta. ASCE’s introduction to Balcom’s paper read:
“Since the dawn of civilization it has ever been
the dream of man to build lofty structures.
In ancient times, this was exemplified in the

Powers Fasteners, Inc. Fast Set Epoxy Advisory building of the Hanging Gardens of Babylon,
Powers no longer sells Fast Set Epoxy. Fast Set has been sold under and identified by multiple part numbers and names. They are the Colossus of Rhodes, and the pyramids of
listed below by Powers' part number and/or by various names under which the product may have been marketed.(?) Despite the Egypt. In medieval times, and until the latter
muttiple designations, they all refer to the same Power-Fast Fast Set product. Fast Set has failed all creep tests conducted pursuant part of the last century, the building of great
to AC58 and is not recommended for sustained tensile load applications, including without limitation sustained dead load or live cathedrals of the old world marked the high est

load applications. Fast Set received ICBO approval for "short term loads, such as those resulting from wind or earthquake forces achievement in buil ding construction. All of

only" and only with an increased factor of safety. As with all adhesive anchors, Powers recommends that the design professional .o, .
these structures were limited by the materials

determine whether Fast Set has been used appropriately. Probable applications of Fast Set Epoxy include lighting poles, pipe sup-
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2 ports, machine bases, median barriers, deformed bars, hooked bars, smooth bars and block reinforcing, threaded anchor rods, then available for use. Within the last thircy

2 threaded bolts, internally threaded inserts, pick proof applications, crack ceiling applications, anchoring with screen tubes, bond- years, however, the development of structural

£ . . 3 . .

5 ing steel to concrete. Fast Set Epoxy was advertised and sold from 1991 through the first quarter of 2008. steel has opened the field of almost unlimited

£ (1): 08400: Power-Fast Cart- 10FLIOZ. F5; 08402: Power-Fast Cart. 15 FLOZ FS; 08422: Power st Cart- 22 LLOZ. FS; 08424: Powerfast+ Quik Shot FS; 08425: Power-Fast 220ZFAST possibilities and has led to the construction

3 SET TXDOT; 07902: Power-Fast Fast St Hardener B; 08431: NRC -15 OZ FS Epoxy; 08434; Quick Bracket Q1000 Dual Car; 08446 Alled A1000 15 OZ FS Cart 08447: A-1000 240Z FS of buildin gs that su rpass in hei ght anyth in g

5 Allied Gold; 08449: ACFS and Powers 220z FS Epoxy; 08453: Action Bolt A1000 220z.FS Cart; 08455: ActionBolt A1000 100z Quiks FS; 08488: R-Kex 450ML Cartridge FS; 01214: Foil- :

- fast Cartridge 450ML AU FS; 01216: Foilfast Cartridge 300ML AU FS; 01217: Foilfast Cartridge 700ML AU FS; 0378606: Hillman Power Fast+Quikshot FS. before attained. The most recent of these great
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g (2): A1000 Fast Set Epoxy; A-1000 (Fast Set): A-1000 Fast Set Formula; ACFS A-1000 (Fast-Set): Action Bolt A1000 FS; Action Bolt A1000 QS (Fast Set): Action Bolt A1000 Quick Shot structures is the Emplr e State Bulldmg.

= (Fast Set); Alied A-1000 (Fast Set); Allied Fastener and Tool Allied A1000; Alied Gold A-1000 Fast Set; Allied Gold (A-1000) Fast Set); Allied Gold A-100(Fast:Set); Cartridge R Kex; Fast- H ;

é’ Set; Foil Fast Cart, 4S0ML Part# FF440 #8402 Foil Fast Cart. 700ML FS Part#FF700 *8422; Foil Fast Epoxy Injection Gel; Foil-Fast Epoxy Injection Gel Fast Set Formula; Hillman Power Even though the ESB became a qulntessentlal

“5“ Fast+ Quick Shot; Hillman Power-Fast+ Quick Shot (Fast Set); Newman-Renner-Colony NRC - Fast Set Epoxy; NRC - 1000 Gold (Fast Set); NRC 1000 Gold Premier Epoxy Fast Set For- NYC landmark, 1t began as a pur Cly specula-

< mula; NRC-FS Epoxy; Power Fast Cart. 300ML Parti FF295 *8400; Power-Fast Fast Set Epoxy; Power-Fast Fast Set TXDOT; Power-Fast Injection Gel (Fast Set); Power-Fast+ Epoxy In- . b . al . d . 1
jection Gel Fast Set Formula; Power-Fast+ Fast Set Formula; Power-Fast+ (Fast Set); Power-Fast+ Quik Shot; Power-Fast+ Quick Shot (Fast Set); Powers Quick Shot (Fast Set); Powers tve venture Y entr CP reneurt inaustrialists
Rawl Injection Gel Fast Set; Quick Bracket, Inc. Q 1000 Quick Set Epoxy; R-Kex FS (Rawl UK); Rawl Foil-Fast;Raw/Sika Foil Fast Set; Sika/Raw! Foilfast; Sika/Raw! Foilfast (Fast Set); ]ohn ]acob Raskob and PIC rre du POIlt, Wlth

Sika/Rawl FoilFast FS; Wurth Action Bolt A1000.

former New York governor Alfred E. Smith
as their front man. In the planning stages,
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Raskob asked the architectural/engineering
team, “How high can you make it stand so
that it won’t fall down?” The project’s architect
(Shreve, Lamb & Harmon) along with the de-
sign-build contractor (Starrett & Eken) relied
on Balcom for that answer.

The building’s most structurally damaging
incident occurred on a foggy Saturday morn-
ing in July 1945. A pilot headed for Newark
airport lost his way and crashed his B-25
bomber into the structure’s 79 floor, killing
himself and 13 others. Although the building
suffered from fire damage and a gaping 20-
foot gash in its side, it was open for business
on the following Monday.

Over his career, Balcom found the time and
energy to serve the engineering profession on
many technical committees. As an expert on
several subjects, he was always ready to assist
fellow engineers with advice whenever ap-
proached, and he was earnestly interested in
promoting public recognition of the engineer-
ing profession.

Balcom was conscientiously active in both
his profession and his commtinigy, For in-
stance, he served as a director of'the New

Courtesy of Sal Galletta.

York State Society of Professional Engineers
and president of its NYC chapter, and as a
committeeman for the American Institute of
Steel Construction. He was also a consistent
member of the American Society for Testing
Materials, Cornell Society of Engineers and
Sigma Xi, and was past master of Fernbrook
Lodge of Masons.

On January 3, 1912, Balcom was appointed to
the Board of Education of Hasting-on-Hudson,
New York, where he served continuously
until 1933. From 1921 to 1933, he held the
office of president of the board and, as such,
exercised great influence in developing a mod-
ern suburban school district. He focused ol
creating a centralized system where children
from all section$’of the village,b&th industrial
and residential, “received education and train-
ing in a democraticikay of life.”

In 1996, the/ASCE Metropolitan) Section
(ASCE/Metro) established the Homer Gage
Balcom Award:\*To be presented to anm, indi-
vidual who has\demonstrated a lifetime of
excellence in thetstructural engineering of
buildings, along with advanes in the state-of-
the-art and a commitment to the advancemént
of the structural engineering profession.”/Re-
cipientsdiave included such industry|luminaries
as Mario Salvadori, Charles Thosfiton, Leslie
Robertson, Geogge Tamaro, Irwin Cantor,
Ysrael Seirrikand"Meliammed Ettouney.

After ASCE designated Balcom’s ESB as a
“Monument of the Millennium” in 2001,
ASCE/Metro commissioned an artist to pro-
duce a poster to highlight the feat. (The poster
is available from ASCE/Metro — www.asce.

org/history/monuments millennium/sky-

scrapers.cfm.)
Balcom passed away on Sunday night, July

3, 1938, at age 68. He had cheekéd into the
hospital four days earlier for'a heart aliment.
Masonic funeral services were\held at his
residence, 63gCalumet Avenue, Hasting-on-
Hudson, and afterwatd\he was buried at Sleepy
Hgllow Cemetery, Tarrytown, New York. The
structural engineefing great was suryivedfby
his wife Gertrude and his daughter Gertrude
Marie, Moon, and‘her husband John Moon
and three children, Barbara Joan Moon, Lois
Gage Moon and John Andrew Moon, Jr.=

Ricgﬂrd G. Weingardt, PE., is the CEO
of Richard Weingardt Consultants, Inc. in
Deny C@ He is the author of nine
fs; st, Circles in the Sky: The Life
and Times of George Ferris, is scheduled for
b publication by ASCE Press in late 2008.
Weingardts other recent book, Engineering
Legends, features numerous grear American

structural engineers. He can be reached at
rweingardt@aol.com.
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