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By KirK StelSel

W
hen you were a kid, did you ever get excited about building 

something out of Legos, Lincoln Logs or an Erector Set? 

It’s probably because the manufacturers of those toys 

made it easy for you to build your castle, cabin or structure. The pieces 

were custom-made for the project you were working on, came ready to 

be assembled, went together quickly and, best of all, you could enjoy 

your finished product the minute you were done. Call it the excitement 

of immediate gratification. Can that kind of positive “excitement” be 

found in the rather mundane field of road repairs?

 For DOTs, engineers and contractors working in road construction, 

the precast concrete industry has just the product to rekindle that sense 

of immediate gratification. Precast Concrete Pavement Systems (PCPS) 

are a custom-designed solution for streets, highways and intersections 

that enable road construction contractors to complete repairs quickly, 

easily, and virtually eliminate road closures and long traffic delays – 

along with all those aggravating orange barrels. 

 There are several patented systems across the country that all have 

their own unique processes, but the general concept is the same across 

the board:

•	 Evaluate	the	project	site	and	design	the	template	for	the	paving	

slabs;

•	 Begin	casting	and	curing	slabs	off-site	before	any	road	repair	

begins;

•	 Remove	sections	of	damaged	roadway	that	can	be	replaced	in	

one day during off-peak traffic hours;

•	 Deliver,	install	and	level	the	precast	slabs	using	a	crane	and	

various leveling methods;

•	 Reopen	the	road	to	traffic	in	as	little	as	15	minutes	following	

PCPS placement – usually with no interference to rush-hour 

traffic;

•	 Repeat	the	process	until	the	project	is	completed.

 In addition to keeping the customer happy with rapid repairs and 

serving the driving public with fewer delays, precast pavement systems 

are	very	durable	with	an	expected	lifespan	in	excess	of	50	years.	

Produced in quality-controlled environments with strict quality control 

and testing guidelines in place, these slabs are designed to last.

 Successfully used in Europe for many years, the various systems 

available across the United States have now been tested extensively on 

everything from city streets to busy highways and have been used in 

projects ranging from installation of a handful of slabs to long stretches 

of roadway. PCPSs are custom-made integrated components that offer 

all the speed and service life to “excite” everyone – from DOTs to folks 

in a hurry to get home.

 To learn more about Precast Concrete Pavement Systems and to 

find precast plants that produce them in your area, visit the NPCA 

website at www.precast.org. Use the search box in the upper right of 

the web page to find more information, or click on the “Find a Precaster 

or Associate” button. 

Kirk Stelsel is NPCA’s assistant director of Communication.

Possibilities 
in Precast

Photo courtesy of  
The Fort Miller Co. Inc.
(fortmiller.com)
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t
he American Society for Testing and Materials 

(ASTM) is a volunteer organization that creates 

and publishes standards for materials, products, 

systems	and	services.	organized	in	1898,	it	is	now	

known as ASTM International (www.astm.org) and 

publishes	more	than	12,500	standards	used	around	the	

world.

	 Volunteers	of	diverse	backgrounds	in	a	committee	

format perform work where membership is balanced 

according to interest. The interest groups include:

1.	 users	of	the	product

2. Producers of the product 

3. People with a general interest in the product

 The intent of this mix of professional pursuits among 

committee members is to produce a “standard” that is 

not biased to one interest group.

 Committee C27, “Precast Concrete Products,” is one 

of	139	aStM	committees	that	originate	and	update	the	

standards	for	the	society.	C27	has	jurisdiction	over	29	

standards and six technical committees that cover the 

field of precast concrete. It is responsible for precast 

concrete products that are manufactured in a facility 

away from the job site (as opposed to concrete poured 

at the job site).

Reliable standaRds  
take time and caRe

	 the	committee	was	created	in	1972	and	produced	

its	first	standards	in	1978.	the	six-year	development	

period is typical of the time it takes to establish a reliable 

standard. A draft is written, exposed to comments and 

rewritten until a final draft is put to a vote, first by all 

committee members and then by all members of the 

society. Comments addressing concerns with each 

ballot are considered carefully and either adopted or 

rejected. Proposals are revised and re-balloted until 

there are no negative ballots. The process is long, 

but experience has shown that the result is a reliable 

standard.	Because	every	standard	must	be	reviewed	

and updated within five years of its last review, 

architects, engineers, contractors and owners can feel 

confident when they include the standards in their 

project specifications.

 Specifications for precast concrete products written 

by Committee C27 are broken down into six areas:

1.	 underground	precast	utility	structures

2. Underground precast water and wastewater 

containers

3. Architectural and structural products

4.	 Glass	fiber	reinforced	concrete

5.	 Precast	autoclaved	aerated	concrete

6. Precast for stormwater management 

astM c27:  
the Mother of 
all (Precast) 
standards
c27 benefits designeRs, pRoduceRs and  

end useRs of pRecast concRete pRoducts.

 By Gary K. MunKelt, P.e. 
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Current specifications are listed here: 

•	 Specifications	and	Practices	for		

“Underground	Utility	Structures”	include:

o	 aStM	C857,	“Standard	Practice	for	Minimum	Structural	Design	

Loading for Underground Precast Concrete Utility Structures”

o	 aStM	C858,	“Standard	Specification	for	underground	Precast	

Concrete Utility Structures”

o	 aStM	C891,	“Standard	Practice	for	installation	of	underground	

Precast Concrete Utility Structures”

o	 aStM	C1037,	“Standard	Practice	for	inspection	of	underground	

Precast Concrete Utility Structures”

•	 Specifications	and	Practices	for		

“Water	and	Wastewater	Containers”	include:

o	 aStM	C890,	“Standard	Practice	for	Minimum	Structural	Design	

Loading for Monolithic or Sectional Precast Concrete Water and 

Wastewater Structures”

o	 aStM	C913,	“Standard	Specification	for	Precast	Concrete	Water	

and Wastewater Structures”

o	 aStM	C1227,	“Standard	Specification	for	Precast	Concrete	Septic	

Tanks”

o	 aStM	C1613,	“Standard	Specification	for	Precast	Concrete	

Grease	interceptor	tanks”

o	 aStM	C1644,	“Standard	Specification	for	Resilient	Connectors	

Between	Reinforced	Concrete	on	Site	Wastewater	tanks	and	

Pipes”

•	 Specifications	and	Test	Methods	for		

“Architectural	and	Structural	Products”	include:

o	 aStM	C825,	“Standard	Specification	for	Precast	Concrete	

Barriers”

o	 aStM	C915,	“Standard	Specification	for	Precast	Reinforced	

Concrete Crib Wall Members”

o	 aStM	C1089,	“Standard	Specification	for	Spun	Cast	Prestressed	

Concrete Poles”

o	 aStM	C1194,	“Standard	test	Method	for	Compressive	Strength	

of Architectural Cast Stone”

o	 aStM	C1195,	“Standard	test	Method	for	absorption	of	

Architectural Cast Stone”

o	 aStM	C1364,	“Standard	Specification	for	architectural	Cast	

Stone”

•	 Specifications	and	Test	Methods	for		

“Glass	Fiber	Reinforced	Concrete”	include:

o	 aStM	C947,	“Standard	test	Method	for	Flexural	Properties	of	

thin	Section	Glass	Fiber	Reinforced	Concrete	(using	Simple	

Beam	With	third	Point	loading)”

o	 aStM	C948,	“Standard	test	Method	for	Dry	and	Wet	Bulk	

Density, Water Absorption, and Apparent Porosity of Thin 

Sections	of	Glass	Fiber	Reinforced	Concrete”

o	 aStM	C1228,	“Standard	Practice	for	Preparing	Coupons	for	

Flexural	and	Washout	tests	on	Glass	Fiber	Reinforced	Concrete”

o	 aStM	C1229,	“Standard	test	Method	for	Determination	of	Glass	

Fiber	Content	in	Glass	Fiber	Reinforced	Concrete	(GFRC)	(Wash	

Out Test)”

o	 aStM	C1230,	“Standard	test	Method	for	Performing	tension	

tests	on	Glass	Fiber	Reinforced	Concrete	(GFRC)	Bonding	Pads”

o	 aStM	C1560,	“Standard	test	Method	for	Hot	Water	accelerated	

aging	of	Glass	Fiber	Reinforced	Cement	Based	Composites”

o	 aStM	C1666/C1666M,	“Standard	Specification	for	alkali	

Resistant	(aR)	Glass	Fiber	for	GFRC	and	Fiber	Reinforced	

Concrete and Cement”

o	 aStM	C1704	“Standard	test	Method	for	Sampling	and	test	

Structural Cementitious Panels”

•	 Specifications	and	Test	Methods	for		

“Precast	Autoclaved	Aerated	Concrete”	include:

o	 aStM	C1386,	“Standard	Specification	for	Precast	autoclaved	

Aerated Concrete (AAC) Wall Construction Units”

o	 aStM	C1452,	“Standard	Specification	for	Reinforced	autoclaved	

Aerated Concrete Elements”

o	 aStM	C1591,	“Standard	test	Method	for	Determination	of	the	

Modulus of Elasticity of AAC”

o	 aStM	C1686,	“Standard	Practice	for	installation	and	testing	of	

Reinforced	autoclaved	aerated	Concrete	(aaC)	units”

o	 aStM	C1693,	“Standard	Specification	for	autoclaved	aerated	

Concrete (AAC)”

o	 aStM	C1694,	“Standard	Specification	for	Reinforced	autoclaved	

Aerated Concrete (AAC) Elements”

•	 Specifications	and	Test	Methods	for	“Precast	Products	for	

Stormwater	Management”	(This	is	a	new	subcommittee	with	

no	approved	standards.	Work	items	currently	in	process	will	

evolve	into	standards.)

o	 WK26951,	“new	Practice	for	Field	Measurement	of	Performance	

Characteristics	of	Hydrodynamic	Stormwater	Separators	and	

Underground Settling Devices”

o	 WK24908,	“new	Practice	for	Determination	of	Suspended	

Sediment	Removal	Efficiency	of	Hydrodynamic	Stormwater	

Separators and Underground Settling Devices”

o	 WK30222,	“new	test	Method	for	Specification	for	Methods	

of Measurement and Acceptable Error for Surrogate Silica 

Sediments Used for the Evaluation of Stormwater Treatment 

Devices” 

Gary K. Munkelt, P.E., has been an ASTM committee member for 
more than 35 years. His 45 years of experience is reflected in many 
of the standards published by the committee. He is available for 
questions at gkm2001@verizon.net.
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Precast tackles  
suPer bowl 
walk
indianapolis has a game plan foR the febRuaRy 2012 supeR bowl XlVi.

 By Sue McCraven
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indianapolis has a game plan foR the febRuaRy 2012 supeR bowl XlVi.

 By Sue McCraven

PROJECT PROFILE

Project	Engineer:	Crawford, 
Murphy & Tilly Inc., 
Indianapolis

Precast	Design	Engineer: 

Delta Engineers, Architects 
& Land Surveyors, Endwell, 
n.y.

Owner: City of Indianapolis, 
Department of Public Works

Project	Contractor:	Hunt	
Construction	Group,	
Indianapolis

Precaster: Norwalk 
Concrete Industries, 
Norwalk, Ohio

Project	Architect:	Ratio	
Architects Inc., Indianapolis

NPCA file photo
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W
hen thousands of football fans invade 

downtown Indianapolis in February, they’ll 

be doing their own version of the Super 

Bowl	shuffle	on	a	festive	new	three-block	Pedestrian	

Promenade that will be a focal point of the revelry 

surrounding Lucas Oil Stadium, home of the Indianapolis 

Colts and site of the big game. While the party goes 

on above ground, one of the more unique aspects 

of	the	Georgia	Street	improvements1 will be buried 

underground – an innovative water-recycling stormwater 

sluiceway constructed from a series of custom-designed 

precast concrete elements. 

1 Official project name: A New Urban Outdoor Event 
Venue:	Georgia	Street	improvements,	indianapolis
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how pRecast gained  
the home-field adVantage

 In the initial design, the sluiceway was to be 

constructed with cast-in-place concrete (CIP) utility 

vaults and stormwater culverts. Only the load-bearing 

grade beams were specified as precast. All that changed 

when	Bruce	G.	Carter,	P.E.,	construction	manager	of	

Hunt	Construction	Group,	contacted	John	lendrum,	

president of Norwalk Concrete Industries (NCI), for 

a quote on the precast grade beams that supported 

wooden decking for the project.

 The two men were scratching out design ideas 

in the field office when Lendrum suggested that the 

three large CIP electrical vaults on the plans could be 

precast structures. When Carter asked, “Can you do this 

storm drainage in precast?” Lendrum was as quick as a 

quarterback reading the blitz. Not only could NCI supply 

the precast utility vaults, Lendrum proposed building the 

entire stormwater sluiceway in precast concrete with 

major advantages for the project contractor that involved 

a whole lot less digging.

getting out in fRont of  
cip competition

 Digging huge holes under busy city streets has 

caused more than one contractor headache. In major 

urban areas, a smaller, quicker excavation is always 
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better, because work stoppages due to buried obstacles 

delay construction and lead to cost overruns. And the 

larger the hole, the greater the likelihood of running into 

problems. 

	 the	playing	field	under	Georgia	Street,	in	the	heart	

of Indianapolis, proved no exception. A manhole at one 

of Indianapolis’ street intersections did not appear on 

the plans, and its obstruction required a redesign (see 

the	sidebar	“Sometimes	the	Best	Defense	is	a	Good	

Offense”). 

 So what precast had to offer – on-time delivery, rapid 

assembly, and less digging and site disruption than a 

CIP system – sounded good to Carter. The contractor 

also understood precast’s advantage above ground: 

minimizing unnecessary interference to street-front 

businesses.

	 “Hunt	Construction	Group	is	committed	to	

minimizing any inconvenience or closure to the 

businesses	along	the	Georgia	Street,”	explains	Carter.	

“The overriding advantage of precast concrete over 

CIP is found in scheduling. Precast meant a smaller 

excavation, rapid assembly and minimal downtime for 

sometimes the best defense is  
a good offense

By ronald e. thornton, P.e. 

	 the	Super	Bowl	Pedestrian	Promenade	project	

provides the perfect example of how the natural 

advantages of precast concrete can cause contractors 

to rethink traditional cast-in-place (CIP) designs.

 The precast manufacturer came to Delta 

Engineers, Architects & Land Surveyors to discuss a 

precast concrete system for a stormwater sluiceway 

originally designed for CIP – from the walls down 

to the footing. Originally, the only precast pieces 

in the three-block long promenade were the grade 

beams.	after	meeting	with	John	lendrum	of	norwalk	

Concrete Industries, the precaster for the project, 

Hunt	Construction	Group	began	to	consider	a	CiP	

foundation with precast concrete trench walls, which 

required a problematic CIP-to-precast connection. 

I asked Lendrum: “Why do that when the entire 

drainage system could be designed in precast with its 

many advantages for the contractor and owner?”

Delta then worked up two concept drawings:

• U-shaped sections using continuous precast 

elements with openings in the bottom slab for 

drainage; and

• Segmental L-shaped walls about 4-ft-by-4-in. 

high on each side of the trench. The design 

included	vaults	10	ft	by	18	ft	by	12	ft	iD,	cast	in	

two	pieces	at	52,00	lb	per	half,	with	H20-rated	

aluminum hatches and a fiberglass-grated 

partial	false	floor	for	drainage.

 The tops of the precast L-shaped walls had raised 

sections, or pedestal supports, similar in appearance 

to a scalloped top edge for the beam seating. The 

beam spacing varied along the length of the trench as 

designated on the contract plans. 

 The engineering challenge here was calculating 

the	variable	loads	on	the	grade	beams.	Beam	spacing	

had to accommodate both the existing underground 

utilities and architectural landscaping. In some 

locations, trees are integrated into the deck itself, 

so the width of the promenade trench supporting 

structure is not uniform, but changes as it progresses 

down its three-block length. 

 Another touchy project challenge, typical of 

most urban excavations, is that it is not possible to 

anticipate all pre-existing subsurface utilities, as with 
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a manhole that was not on the drawings. This manhole 

is located at one of the traffic crossovers and directly in 

line with the path of the drainage culvert. Delta designed 

a solution in which the existing manhole cover slab 

sits below the culvert roof slab with a 24-in.-diameter 

grade ring extending through the roof of the culvert. The 

existing culvert walls and base slab were saw-cut around 

the manhole.

	 the	original	12-in.-thick	CiP	footing	was	reduced	to	

7 in., a considerable cost savings in concrete yardage 

and in on-site labor hours. City culverts, shown on the 

original plans, are located at each street intersection and 

were also converted from CIP to precast.

	 Rainwater	will	percolate	through	a	36-in.-thick	sand	

layer in the bottom of the trench before reaching the 

drainage pipes. To ensure adequate plant root growth, 

a	structural	soil	fill	of	80%	stone	and	20%	topsoil	

surrounds the precast components. Irrigation pumps in 

each of the three blocks reroute water to the surface 

plantings located along the Pedestrian Promenade. 

 While either CIP or precast concrete could meet 

the project’s drainage specifications, precast offers 

additional advantages: 

•	 Speed	of	installation/construction

•	 Higher	manufactured	product	quality

•	 Greater	on-site	safety,	because	a	rapidly	installed	

precast trench can be backfilled sooner, minimizing potential job-site safety 

hazards inherent with large excavations 

• Minimal site disruption and more efficient use of labor and material (no job-

site formwork, fewer laborers and ready-mix concrete truck deliveries)

	 By	taking	possession	

of better design and cost 

options, owners, precast 

producers, specifying 

engineers and architects 

can improve the odds of 

gaining additional work in 

today’s difficult economic 

climate.

Ronald E. Thornton, P.E., 
is a project manager 
with more than 25 
years of experience in 
the design of precast 
concrete products.

ronald e. thornton, P.e.
Photo courtesy of Delta Engineers, Architects & Land Surveyors
(www.deltaengineers.com)

Illustration courtesy of  
RATIO Architects Inc.
(www.ratioarchitects.com)
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all	involved.”	For	lendrum,	the	Georgia	Street	Project	

exemplifies one of the most important communication 

challenges for the precast industry: “to help designers 

who typically specify CIP to more fully understand 

the added value and construction savings that precast 

systems deliver.” Lendrum believes that proposing 

precast as an alternative to CIP design to customers, 

after the bid process, can be an effective way of gaining 

business that is a financial win for all parties.

pRecasteRs and engineeRs aRe 
game changeRs

	 after	presenting	his	precast	proposal	to	Hunt	

Construction	Group,	lendrum	contacted	Ron	thornton	

of Delta Engineers, Architects & Land Surveyors, a 

specialty precast engineering firm, asking for load 

calculations for a precast sluiceway design. While the 

original plans specified only the grade beams to be 

Illustration courtesy of  
RATIO Architects Inc.
(www.ratioarchitects.com)

John Lendrum, president 
of Norwalk Concrete 

Industries (NCI)
NPCA file photo
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precast, Thornton was now charged with engineering 

a precast solution for the entire stormwater collection 

system. 

 NCI staff contributed their ideas too. While many of 

the precast elements required custom casting, ”our staff 

found the sluiceway work challenging, fun and mind-

expanding,” said Lendrum. New custom forms were 

built in-house and, once fabricated, were used for all the 

culvert	pieces.	in	the	planning	stages	for	the	Super	Bowl	

Pedestrian Promenade project, “NCI production staff 

constantly suggested ways to make the project better,” 

said Lendrum, “and their enthusiasm made the project 

all the more exciting.” 

 Precasters often relish unusual assignments, 

because a challenge perks up the staff. Unique 

applications are more invigorating than just stamping out 

identical manholes. It’s a misconception, said Lendrum, 

that production staff is adversely affected by novel 

projects.	it’s	quite	the	opposite,	in	fact.	By	involving	the	

precaster at the early planning stages, the contractor 

was able to take advantage of many decades of 

precasting experience at the production level that gave 

the project added value. 

gReen adVantage

	 Beneath	the	streets	of	indianapolis’	new	urban	

outdoor event venue, collected rainwater will be 

recycled to the surface with pumps, using the water to 

irrigate architectural landscaping. So rather than allowing 

rainfall to escape into city sewers, the project’s green 

advantage is that it conserves and recycles a valuable, 

natural resource, while at the same time, filters the 

runoff	flowing	into	storm	sewers.

 Another interesting aspect of the Indianapolis project 

is the wooden boardwalk – not a common commodity 

in Midwest cities because of freeze-thaw conditions. 

Usually reserved for more temperate conditions, the 

wooden walkway and colorful architectural elements of 

the promenade will give a warm-weather feel to Super 

Bowl	week	partying	in	downtown	indy.	it	may	not	be	

South	Beach,	but	the	Super	Bowl	Pedestrian	Promenade	

will help turn a cool-climate city into a hot destination for 

frenzied football fans this February. 

Sue McCraven, NPCA technical consultant and Precast 
Solutions editor, is a civil and environmental engineer.

BOOTH 1934

http://www.deltaengineers.com
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Photo courtesy of Lafarge 
(www.ductal-lafarge.com)
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the atRium is setting a new stage foR  

ultRa high-peRfoRmance pRecast solutions.

 By Kelly a. henry, M.arCh., and Peter J. SeiBert, P.enG.

thin uhPc 
cladding 
exhibits green 
curves

t
he atrium is a unique, seven-story, 

mixed-use building located in the vibrant 

downtown core of victoria, British 

Columbia. aptly named for the large, free-form 

atrium space at its core, the building’s exterior is 

clad with ultra high-performance concrete (uhPC), 

a material at the cutting edge of innovation 

for new architectural applications. thanks to 

its combination of superior properties, uhPC 

makes it possible to design and produce thin, 

complex shapes, curvatures and customized 

textures; concepts that were previously difficult or 

impossible to achieve with traditional reinforced 

precast concrete elements (see the sidebar “a 

decade of uhPC”). 

 developed by Jawl Properties and designed 

by d’ambrosio architecture + urbanism (both 

of victoria, B.C.), the atrium is a state-of-the-art, 

‘Class a’ commercial/retail building boasting 
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energy efficiency and environmental controls. A public 

space by day, the Atrium remains functional at night 

as it transforms into a bustling facility offering a range 

of dining and entertainment options complete with 

acoustical and theatrical lighting features.

 Using passive energy saving and day-lighting 

strategies, the project is targeted to achieve a 

Leadership in Energy and Environmental Design (LEED) 

Gold	rating	through	the	Canada	Green	Building	Council	

(CaGBC).	Green	roof	technology,	street-edge	rain	

gardens and a high-efficiency envelope also contribute to 

the environmentally sustainable design. 

fReedom of foRm

 Compared with the highly curved walls of the atrium 

space, the street-side facade is very rectilinear. The 

contrast of these two spaces led Franc D’Ambrosio to 

seek a cladding system that could adapt to provide the 

freedom to form tight radial curves and straight lines. 

uHPC	was	chosen	for	the	spandrel	panel	section	of	the	

unitized	curtain	wall	system	in	order	to	marry	the	flat	and	

curved	forms.	By	using	uHPC	precast	panels	that	can	

be produced in fully customized curvatures (rather than 

adapting	a	segmented	flat-panel	system),	the	architect	

could control the number of seams and openings in the 

facade, ensuring the building envelope would not hinder 

the	energy-efficient	performance.	also,	white	uHPC	

was used to produce the panels, providing enhanced 

energy	efficiencies	with	a	solar	reflectance	index	(SRi)	

of	0.7	and	an	emittance	value	of	0.9.	the	panels	reflect	

the sun’s heat energy, reducing the cooling load for the 

entire building.

 Another important factor in the decision to utilize 

uHPC	was	its	thin	profile,	which	assists	in	reducing	

the weight of the overall panel and reinforcing steel. 

Minimal	fiber-reinforced	polymer	(FRP)	support	was	

required due to the material’s ultra-high strength and 

ductile	properties.	By	eliminating	the	need	for	a	concrete	

covering over rebar, it is possible to create precast 

panels with a skin thickness of only three-fourths of an 

inch! 

 According to the architect, the panels are extremely 

light and strong for their thickness. Aside from allowing 

for tight-radius curving walls, the thin slabs contribute 

to making the perimeter walls thinner, and provide extra 

internal wall space for the displacement-conditioned 

air	supply	system.	the	light	weight	of	the	uHPC	panels	

allows for two design options that contribute greatly to 

the reduction of material and energy consumption for 

the building as a whole:

•	 the	building’s	structure	is	reduced,	because	it	no	

longer carries a higher dead weight;

•	 the	reduced	mass	makes	it	possible	to	keep	

the seismic design requirements to a minimum 

(Victoria	is	located	in	one	of	the	most	seismically	

active areas in Canada).

	 additionally,	uHPC	is	utilized	because	of	the	color,	

texture and varied surface finishes that the architects 

were able to control. A large, smooth and pristine white 

archway serves to usher visitors through the main 

doors, while the spandrel panels display a unique texture 

created by the architect, through hand-carving a positive 

clay panel mold. This mold was then used to create 

several	negative	rubber	molds	to	cast	approximately	690	

panels. The surface texture replication is possible due 

to	the	material’s	fluid	characteristics	and	fine	aggregate	

size in its matrix. Consequently, all the panels appear to 

have been hand-carved.

Construction photo is courtesy of 
D’Ambrosio Architecture.

(www.fdarc.ca)
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stRuctuRal analysis

	 the	uHPC	cladding	was	assembled	into	a	glass	

curtain wall system in an offsite factory. Lafarge’s 

precast team in Calgary, Alberta, produced the panels 

from	curved	and	flat	molds	using	a	displacement-casting	

process.	according	to	Gamal	Ghoneim,	structural	

engineer	and	panel	designer	with	DialoG	(integrated	

design firm), the facade design uses rectangular panels 

that are straight, curved and combinations of both. All 

panels	are	4-ft-3-in.	high	and	vary	in	width	from	2	ft	5	

in. to 7 ft, with 4 ft 3 in. widths being most typical. The 

curved texture of the panels is, in fact, deep grooves 

that essentially create an aesthetically appealing face 

rib. The textured ribs account for additional weight, 

but in order to simplify the finite-element mesh of the 

structural model, the weight of this ribbed texture was 

not considered in the analysis of panel stiffness.

 The panels are thickened around the perimeter on 

the backside to allow for enough material to embed 

support inserts. This perimeter rib is also required to 

properly seal the joint between the precast and the 

zinc and glass panels that are part of the wall assembly. 

the	smaller	panels,	up	to	4-ft-9-in.	wide,	are	supported	

at only four locations, while the wider panels with a 

rib running up the centerline have six insert locations. 

additional	embeds	located	1	in.	from	the	top	and	bottom	

edges of the panel are used to attach the zinc and glass 

panels that are part of the overall wall system. Panel 

thickness varies slightly, depending on the width and 

shape. 

	 Standardized	codes	for	uHPC	cladding	projects	

have not yet been finalized, so casting and testing of 

prototypes must be done to verify designs. The Civil 

Engineering Department at the University of Calgary 

a decade of uhpc
going stRong with ultRa-thin,  
duRable and sustainable solutions.

 With desirable properties that include superior strength, ductility, 

durability and aesthetic design flexibility, ultra high-performance concrete 

(uhPC) facilitates the ability to design and produce innovative structures 

with longer spans that are lighter, more graceful and innovative while 

providing improved durability and impermeability against corrosion, 

abrasion and impact. 

 the superior durability and strength properties of a uhPC building 

envelope make it sustainable. uhPC’s extended service life will result in 

less environmental impact over time as compared with an envelope using 

conventional materials. ion-transportation predictive modeling tells us that 

it would take a thousand years for uhPC to have the same level of chloride 

penetration as high-performance concrete would have in less than 100 

years.

 With uhPC, any mold’s texture, form and shape can be replicated with 

the highest precision. reinforced with high-carbon metallic or polyvinyl 

alcohol (Pva) fibers (depending on the application), uhPC produces 

compressive strengths up to 29,000 psi and flexural strengths up to 6,000 

psi. due to this impressive combination of properties, uhPC solutions can 

be designed with smaller elements without the use of passive reinforcement 

(reinforcing steel) and, in most applications, without prestressed or post-

tensioned reinforcement.

 over the years, uhPC has been subjected to a significant amount of 

rigorous testing and field trials. in the united States, Canada, France, Japan 

and australia, several official documents now prescribe uhPC materials for 

building, infrastructure, manufacturing, artistic and industrial designs. today 

it is used for a seemingly endless variety of applications around the world 

including bridge beams and decks, joint fill (in precast bridge deck systems), 

solid and perforated wall panels/facades, urban furniture, louvers, stairs, 

floors, pipes, piles, marine structures and more.

Flowing concrete photo is courtesy of D’Ambrosio Architecture..
(www.fdarc.ca)

Photo courtesy of Lafarge 
(www.ductal-lafarge.com)
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performed these tests on the 4-ft.-3in.-square panels (the typical panel 

size used on the facade). Test data show that a stone or granite panel 

with the same dimensions would have been three to five times heavier, 

because a greater panel thickness would be required due to the lack of 

tensile	resistance	of	such	materials.	the	uHPC	panels,	in	their	vertical	

position within the curtain wall frame, support their self-weight in 

the wall’s plane as well as resisting wind loads acting out-of-plane or 

perpendicular to the wall. Panels also transmit seismic forces that act in 

any direction to the backing frame. 

	 Because	of	the	different	thicknesses	within	the	panel	and	

configuration of the face texture and back ribs, in-plane forces develop 

from the arching action. To minimize such forces and still place the 

panels	as	close	as	possible,	the	2007	Canadian	Precast/Prestressed	

Concrete Institute (CPCI) Design Manual guidelines for designing 

panel connections were used in obtaining the boundary conditions. 

These conditions were used in analyzing the panels supported at four 

points to permit more accurate determination of force distribution and 

to minimize internal stresses. It also permits movement in the panel’s 

plane to accommodate story drift and volume changes due to shifting 

temperature effects. The expected movement was accommodated in 

the support angles that are part of the backing frame. 

 A key success factor of this project (as with any innovative solution) 

Photo courtesy of Lafarge 
(www.ductal-lafarge.com)
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was the strong collaboration of all key participants – owner, architect, 

developer,	panel	designer	and	precaster.	Good	communication	early	in	

the design phase is vital to complete prototyping and obtain approvals 

that avoid delays or problems with the project schedule. 

the new eRa

	 uHPC’s	combination	of	superior	properties	provides	unparalleled	

creative potential along with the freedom to design thin, complex 

shapes, curvatures and highly customized textures. As a first of its kind 

in	north	america,	this	project,	completed	in	the	fall	of	2010,		is	truly	

innovative and leads the way toward a new era in high-performance 

envelope solutions. 

	 in	addition	to	envelope/cladding	applications	for	new	buildings,	

uHPC	can	work	very	well	for	challenging	restoration	projects.	in	2008,	

the	century-old	Hotel	Rialto,	a	municipal	heritage	site	in	Victoria,	was	

restored	to	its	original	beauty	with	uHPC	columns	on	the	building’s	

exterior.	Because	of	the	material’s	design	flexibility	and	superior	

moldability, it provided a strong, durable alternative to the difficult-to-

find, costly terra cotta tile that was used in the original columns. To date, 

numerous	unique	uHPC	cladding/facade	projects	in	a	range	of	different	

design styles (perforated panels, double-skin textured rain-screen 

systems) have been successfully completed in North America and 

Europe.

npca quality assuRance

 In North America, the National Precast Concrete Association is 

leading the way with development and further enhancement of quality 

assurance	specifications	for	architectural	uHPC	precast	elements	by	

adding new sections to the NPCA Quality Control Manual for Precast 

and Prestressed Plants. The Architectural Subcommittee leads this 

effort, and the section additions are expected to appear in the new 

manual	by	2012.	

Kelly A. Henry, M. Arch., MBA, LEED AP, has worked as an architect 
in Building Information Modeling Technologies, and held an adjunct 
professor at Georgia Tech on the topic of BIM theory. Based in 
Calgary, Alberta, she is the architectural project manager for Ductal, 
Lafarge’s ultra high-performance concrete.  
Kelly.Henry@Lafarge-na.com 

Peter J. Seibert, M.Sc., MBA, P.Eng., is an active member of 
the NPCA Building Products Committee and Architectural 
Subcommittee. Based in Calgary, Alberta, he is the technical 
director for Ductal at Lafarge and is responsible for the 
manufacture, supply chain, quality control and technical aspects of 
Ductal throughout the United States and Canada.  
Peter.Seibert@Lafarge-na.com

http://www.ductal-lafarge.com
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george street bridge: 
connecting 
a city to its 
waterfront
pRecast components giVe Rise to a unique bRidge in new JeRsey.

 By	tHoMaS	G.	ZinK,	P.E.

	 PHotoS	CouRtESy	oF	GannEtt	FlEMinG	inC.	(www.gannettfleming.com)

PROJECT PROFILE

Project	Engineer:	Gannett	
Fleming Inc., South 
Plainfield,	n.J.

Owner:	new	Jersey	Dot

Contractor: The Conti 
Group,	Edison,	n.J.

Precaster: Precast Systems
llC,	allentown,	n.J.

TechSpan	System: The 
Reinforced	Earth	Company,	
Vienna,	Va.

Steel	forms:	Helser	
Industries of Tualatin, Ore.
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M
odern materials and precast concrete 

components have been blended with turn-

of-the-century architecture to create a truly 

unique structure recently constructed in central New 

Jersey.	

	 the	George	Street	Bridge	is	one	of	several	

structures	included	in	the	new	Jersey	Department	of	

transportation’s	(nJDot)	Route	18	improvement	Project	

in	the	City	of	new	Brunswick.	the	project	consists	

of	the	construction	of	a	collector/distributor	roadway	

adjacent to the existing mainline to separate local traffic 

from through traffic in an effort to reduce congestion 

and	improve	safety	within	the	corridor.	However,	the	

vision for this project extended well beyond conventional 

highway	considerations	as	the	nJDot	recognized	the	

role this project would play in enhancing the urban 

redevelopment currently taking place in the project 

vicinity.

connecting a city to its 
wateRfRont

	 Supporting	85,000	vehicles	per	day,	the	existing	

Route	18	roadway	separated	the	historic	city	from	the	

underutilized	parklands	situated	along	the	Raritan	River.	

Working	with	its	design	consultant,	Gannett	Fleming	

inc.,	nJDot	sought	to	provide	the	missing	connectivity	

between the city and its waterfront properties. As part 

of	the	Context	Sensitive	Solutions	initiative,	nJDot	

created a Community Partnering Team (CPT) that 

would help steer the project in a manner acceptable 

to all major stakeholders including city officials, 

Rutgers	university,	Johnson	&	Johnson	and	nearby	

neighborhood associations.

	 at	the	southern	end	of	the	project,	the	George	Street	

Bridge	serves	as	the	entrance	to	the	new	collector/

distributor roadway, carrying local traffic over a portion 

of the riverfront parkland. At its crest, a signalized 

T-intersection permits local traffic and pedestrians to 

safely cross above the express lanes. The resulting 

t-shaped	bridge	measures	approximately	600-ft	long	by	

60-ft	wide	for	the	main	portion	located	above	the	park.	

a	single	135-ft-long	span	forms	the	portion	over	the	

mainline. 

 During the design process, both steel and concrete 

alternatives were evaluated for the new structure. 

However,	feedback	indicated	a	strong	desire	from	the	

The award-winning George 
Street Bridge provides a 
graceful connection for the 
City of New Brunswick, 
N.J., to its Raritan River 
waterfront.
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community for the new bridge to blend in with the 

architecture of the surrounding structures, many of 

which were vintage concrete and masonry arch bridges. 

With	CPt	guidance,	Gannett	Fleming	worked	with	

nJDot	to	evaluate	alternatives	that	would	be	visually	

compatible with nearby architecture. 

 Concepts included conventionally constructed 

stringer configurations with ornamental “faux-arch” 

appurtenances, haunched steel plate girders and long-

span precast concrete arches. Ultimately, the precast 

concrete arches were selected for their durability, 

reduced life-cycle costs and aesthetic compatibility 

with	the	surrounding	structures.	However,	the	single	

span	over	Route	18	required	a	steel	multi-stringer	

configuration due to limited available structure depth and 

the	need	to	flare	the	beams	at	the	intersection.

a fiRst: pRecast aRches and  
lightweight cellulaR oVeRfill

 The precast concrete arches are supported by 

multi-column piers, with each pier consisting of three 

6-ft-diameter drilled shafts with a cast-in-place (CIP) 

concrete cap beam. A multi-column configuration 

allowed the space below the bridge to be utilized for 

vehicular circulation, thereby maximizing useable park 

space.	However,	this	presented	a	unique	challenge	to	

the	design	team,	as	the	arches	required	about	12,330	

cu yd of overfill material, and supporting such mass 

on relatively slender columns created difficult loading 

conditions, particularly with respect to seismic forces. 

 To reduce the structure’s mass, an engineered 

flowable	fill	consisting	of	a	lightweight	cellular	concrete	

mix	with	a	density	of	30	lb/cu	ft	was	specified	for	the	

overfill material. This significantly reduced dead load and 

seismic forces on the piers when compared with the 

use of a more traditional soil overfill weighing three to 

four	times	as	much.	the	George	Street	Bridge	is	unique	

in that it was the first structure of its kind, combining 

precast concrete arches with a lightweight cellular 

concrete overfill.

pRecast baRRel aRch  
constRuction method

	 the	project	was	awarded	to	the	Conti	Group	of	

Each precast arch rib arrived 
in two pieces, or a twin-leaf 
configuration, to minimize 
shipping dimensions and pick 
weights. At the crown of 
each arch barrel, the precast 
arch ribs were mated using 
CIP concrete poured into a 
preformed keyway.
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Edison,	n.J.,	in	2005.	as	one	of	the	last	elements	

constructed under this contract, the erection of the 

precast	concrete	arch	components	at	the	George	

Street	Bridge	did	not	commence	until	June	2008.	Conti	

constructed the eight precast concrete barrel arches 

using	the	techSpan	system	furnished	by	the	Reinforced	

Earth	Company	of	Vienna,	Va.	Each	arch	spans	66	ft	and	

has	a	vertical	rise	of	20	ft.	

 A twin-leaf configuration minimized shipping 

dimensions and pick weights. Each barrel arch required 

16	precast	pieces	comprised	of	5,500-psi	concrete.	at	

the crown of the arch, the precast pieces were mated 

using a CIP concrete closure pour in a preformed 

keyway. The TechSpan components were designed as 

three-hinged arches using finite element software to 

compute horizontal and vertical forces in each piece. 

Helser	industries	of	tualatin,	ore.,	fabricated	the	steel	

forms so that Precast Systems Inc. of Allentown, Pa., 

could cast the pieces.

 To expedite their placement and to eliminate the 

need for a second crane, each arch piece was lifted 

from the delivery truck and rotated into position in a 

single step. Adjustable-height hydraulic shoring towers 

provided temporary support at mid-span until the first 

four pieces were placed. Once the pieces were self-

supporting and stable, the shoring towers were removed 

and relocated for reuse at the next span. Work continued 

on	each	barrel	until	all	16	arch	pieces	were	installed.	this	

placement method allowed Conti to complete arch barrel 

in two days.

 Steel tie rods were installed between adjacent pier 

caps	to	stabilize	them	against	excessive	deflections	

due to unbalanced thrust loads developed during 

construction. This was done to ensure a proper fit for 

the precast concrete spandrel panels that were placed 

on the arches to contain the backfill material. The 

spandrel panels were cast with a cut-stone form-liner 

finish and were held in place with metal straps similar 

to those used on mechanically stabilized earth (MSE) 

walls. The project specifications provided limitations on 

the differential height of the overfill material between 

adjacent arch valleys to minimize differential thrust 

forces.

 Precast concrete was also incorporated into other 

components of the structure. MSE retaining wall 

panels were used in all four approaches. Similar to the 

spandrel panels, the MSE panels were cast with form-

liner finishes. Edge chamfers were eliminated from the 

precast panels to minimize the visual appearance of 

the panel joints, which further enhanced the faux-stone 

textures that replicate traditional masonry. Custom 

spray-on color, based on mock-up approval, was applied 

to	the	precast	stone	finish	to	give	the	George	Street	

Bridge	its	authentic	“turn-of-the-century”	architectural	

stature.

 

pRecast Replaces cip paRapets

 Conti opted to precast the bridge parapets as well. 

The parapets contained numerous architectural details 

and were fully detailed in the bid documents as CIP 

concrete	elements.	However,	by	utilizing	adjustable	

forms in the precasting yard, Conti was able to achieve 

all desired aesthetics and met profile requirements 

using precast concrete parapet modules. Even though 

the bridge was constructed on a crest vertical curve, the 

parapet modules were fabricated and placed so that all 

pilasters and simulated balustrade patterns were plumb 

in their final condition. Although such details were not 

conducive to standardization and numerous parapet 

module variations were required, Conti found this 

precasting method to be more cost effective than CIP 

construction.

Center Photo: To reduce 
the structure’s mass, an 
engineered flowable fill 
consisting of a lightweight 
cellular concrete mix with 
a density of 30 lb/cu ft was 
specified for the overfill 
material. This lightweight 
fill significantly reduced 
dead load and seismic 
forces on the piers when 
compared with the use of a 
more traditional soil overfill 
weighing three to four times 
as much.

Right Photo: Precast 
concrete spandrel panels 
were cast with a cut-stone 
form-liner finish and were 
permanently anchored in 
place with metal straps 
similar to those used on 
mechanically stabilized earth 
(MSE) walls. The additional 
thickness of the arch ribs at 
their peak was necessary to 
form the CIP keyway closure 
pour.
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 The bid documents required the contractor to 

construct full-scale mock-ups for various structural 

and architectural components, including formlined 

MSE panels, simulated balustrades, metal fencing 

and sidewalk treatments. The mock-ups helped the 

contractor identify fit-up and alignment issues and find 

ways to adjust construction techniques to improve 

quality while expediting construction. Final production 

work was not permitted until the mock-up panels were 

approved. After approval, the mock-ups served as a 

performance standard for all production work.

a leVel playing field: compaRing 
steel and pRecast solutions

	 the	total	cost	of	the	George	Street	Bridge	was	

$11.6	million.	this	includes	$9.6	million	to	construct	the	

36,000	sq	ft	of	precast	concrete	arch	structure	over	the	

waterfront	park	and	$2	million	to	construct	the	7,860	sq	

ft	of	steel	girder/concrete	deck	structure	over	Route	18.	

this	equates	to	a	unit	price	of	$266/sq	ft	for	the	arch	

bridge	and	$261/sq	ft	for	the	steel	span.

 This finding is of particular significance as both the 

steel and the concrete portions of the bridge were 

built at the same time, by the same contractor, on the 

same site and utilized the same architectural surface 

treatments. These similarities provided a unique 

opportunity to validly evaluate the cost of providing a 

“non-conventional” structure type to that of a more 

traditional design. On a square-foot basis, the precast 

concrete	arch	portion	of	the	bridge	was	just	under	2%	

more expensive to construct than the steel portion of 

the	structure.	However,	without	need	for	a	paint	system,	

bearings or joints to maintain, the life cycle cost of the 

precast concrete arch bridge is substantially less than 

a steel bridge alternative. The durability of the precast 

solution and its substantially lower life-cycle costs made 

this a very attractive solution for a very modest increase 

in initial cost.

 A unique application, the use of long-span precast 

concrete arches with a lightweight cellular concrete 

overfill represents an engineering innovation that proved 

economical and exceeded the expectations of the client 

and the community. In addition, this structure was 

awarded	the	Eugene	C.	Figg	Jr.	Medal	for	Signature	

Structures	at	the	2010	international	Bridge	Conference	

for a “single recent outstanding achievement in bridge 

engineering that through vision and innovation provides 

an icon to the community for which it was designed.” 

Thomas G. Zink, P.E., is a vice president of Gannett 
Fleming Inc. and serves as regional bridge practice 
manager in the northeast as well as the manager 
of the transportation division in Mount Laurel, N.J. 
With 20 years of experience in bridge design and 
rehabilitation projects, Zink was the lead structural 
engineer for NJDOT’s Route 18 Reconstruction 
Project.
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The steel portion of the bridge, supporting the 
T-intersection crossover, provided an unusual 
opportunity for the engineering consultant, Gannett 
Fleming Inc., to accurately compare the unit 
costs of a traditional steel bridge with the non-
conventional precast arch structure using the actual 
bid tabulations of the successful contractor, the 
Conti Group of Edison, N.J.

thomas G. Zink, P.e., vice 
president of Gannett Fleming inc.
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B
eyond its unsightliness, the cleanup and removal of graffiti 

costs American taxpayers millions of dollars each year. 

Costs	are	currently	estimated	at	roughly	$3	to	$5	per	

person	a	year.	Recently,	los	angeles	County	alone	spent	about	

$28	million	in	annual	graffiti-remediation	efforts.	

 There are, however, a few ways to make cleanup of graffiti-

laden surfaces easier.

gRaffiti media

	 three	main	factors	influence	the	removal	process	of	graffiti	

from precast concrete products:

1.	 Chemical	makeup	of	the	graffiti	media	used	(solvent,	

pigment or polymer)

2. Type of concrete coating onto which removal product is 

applied 

3. Substrate porosity and absorbency 

	 By	virtue	of	graffiti’s	significant	organic	solvent	content,	

graffiti’s media facilitates an invasion of color into porous and 

absorbent substrates, thus making it difficult to remove (blue 

and red are the most difficult colors to eliminate). In contrast, 

latex paints are much easier to remove, because the solvent is 

predominantly	water.	Because	of	this,	the	absorption	of	organic,	

solvent-borne graffiti into a heterogeneous, highly porous 

substrate presents the most formidable challenge for effective 

graffiti removal from precast concrete surfaces. 

 In addition, the higher the quality of graffiti media (containing 

durable resins and fade-resistant pigments), the more difficult 

it is to remove. Media of poorer quality contain lower levels of 

pigments and resins that have poor coverage, which may tend to 

run or sag more, resulting in thinner, easier-to-remove graffiti. 

pRe-tReatment and  
post-tReatment

	 When	addressing	potential	damage	inflicted	by	graffiti,	

precasters and project owners can opt to apply a pretreatment, 

post-treatment or a combination of both on the concrete. 

Pretreatment involves the application of graffiti-resistant coatings 

before installing the concrete in the field. Post-treatment involves 

the removal of graffiti using a combination of liquid cleaning 

agents, washing techniques and procedures specified by the 

supplier.

graffiti and 
Precast 
concrete 
 By evan Gurley

© Bertold Werkmann | Dreamstime.com
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Pre-treatment. Where the potential for graffiti is a concern, project 

owners and precasters may opt to apply one of several types of 

anti-graffiti coatings or paints to precast concrete surfaces. These 

clear coatings are designed to prevent spray paints, markers, 

grease pencils or other graffiti media from penetrating the 

concrete surface. Maintenance employees can then remove graffiti 

by following the coating manufacturer’s instructions (often using 

a designated cleaning agent). Common types of graffiti-resistant 

coatings used in pretreatment include single-pack and two-pack 

paints; acrylics; polyurethanes (clear and aliphatic); and epoxies:

•	 Single-pack	paints	(either	solvent-borne	enamels	or	water-

based acrylics) provide slight resistance to graffiti, as the 

solvents in the graffiti media and in the graffiti-removing 

agent will affect single-pack paints, potentially causing 

softening, wrinkling or dissolving of the paint. Two-pack 

paints are less porous and more cross-linked, therefore 

more chemically resistant and less affected by solvent 

present in graffiti and graffiti-removing agents. 

•	 acrylics	offer	a	relatively	low	material	cost	and	are	easy	to	

apply, reapply and repair after cleaning graffiti. 

•	 Polyurethane	coatings	form	a	tough,	hard	film	that	is	highly	

resistant to solvents and abrasive forces. They are available 

in pigmented or clear formulations that offer quality gloss 

and color retention. They also provide an elevated chemical 

resistance and hardness. 

•	 Epoxies	form	a	tough,	hard	film	with	excellent	resistance	to	

solvents and abrasion. 

 

 When determining which graffiti-resistant coating to apply 

to precast concrete, all options should be weighed, including 

sacrificial, semi-sacrificial or non-sacrificial coatings. 

•	 Sacrificial	coatings	consist	of	a	clear,	thin-film	wax	emulsion	

applied to the surface. They are almost unnoticeable on 

the concrete substrate and are intended as a one-time 

application. Once the graffiti is removed from the surface 

coatings, reapplication is needed. These coatings are 

generally designed to protect a substrate in case of an 

occasional graffiti attack (every six months).

•	 Semi-sacrificial	coatings	are	typically	acrylics	that	shed	a	

few microns of the top layer each time graffiti is removed. 

After several cleaning cycles, and before the coating is 

completely worn away, an additional coat or two is required 

to restore the original appearance. 

•	 a	non-sacrificial	coating	is	one	that	resists	permanent	

damage or discoloration from graffiti, and it is also resistant 

to harsh graffiti-removal agents and processes used to 

clean the surface. Such coatings are glossy and chemically 

inert, thus minimizing the ability of the graffiti to penetrate 

or adhere to the coating, making subsequent removal 

easier. Non-sacrificial resistant coatings are more prevalent 

in areas of frequent graffiti attack (monthly occurrences).

Post-treatment. If graffiti is to be removed from a precast concrete 

surface, it must be removed quickly and properly, as it becomes 

increasingly difficult to remove from the concrete substrate with 

passing time.

 Many products and procedures are suitable for removing 

spray paint, felt-tip markings and other forms of graffiti. The 

manufacturer’s directions should always be followed when using 

products and removal processes. Numerous proprietary chemical 

strippers are available in the precast concrete industry, many 

of which contain a citrus-based solvent, methylene chloride or 

potassium hydroxide. 

 Citrus-based solvents are the least aggressive and may not 

work on certain graffiti media, but they are deemed as some of the 

safest to use and often have less stringent disposal requirements. 

 Methylene chloride-based products can also be used to 

remove graffiti media. The proper application may differ, but typical 

procedures recommend brushing methylene chloride onto the 

affected surface, waiting a predetermined time and then rinsing 

with water while brushing. Oxalic acid or hydrogen peroxide can 

also be used to help bleach out some of the concrete pigment 

during placement. Solutions of sodium hydroxide, xylene or methyl 

ethyl ketone are also helpful in removing graffiti. 

 Effective cleaning of graffiti-affected precast concrete can also 

be accomplished with water blasting and sandblasting. Abrasive 

cleaning can remove graffiti, but it can also remove the top layer of 

concrete, making it more vulnerable to weathering and additional 

graffiti tagging. If water blasting or sandblasting is applied to the 

precast	concrete	surface,	review	aStM	D7089-06,	“Standard	

Practice	for	Determination	of	the	Effectiveness	of	anti-Graffiti	

Coating for Use on Concrete, Masonry and Natural Stone Surfaces 

by Pressure Washing.” A pressure-washed area may look different 

from the rest of the surface because the top layer of concrete has 

been removed. To help resist further graffiti attacks, apply a graffiti 

barrier coating or sealer. 

 Sandblasting includes the use of a tungsten-carbide nozzle that 

meters sand into the water stream before it exits the nozzle. Only 

a professional should perform this type of cleaning, as the sand 

can etch the concrete surface and create an even bigger mess 

than the one you started with. 

conclusion

	 Graffiti	defacement	remains	a	serious	and	costly	problem	in	all	

parts	of	the	country.	Besides	its	unsightliness	and	contribution	to	

urban blight, graffiti is believed to result in lost revenue associated 

with a decline in property values and retail sales. Although there 

is no guarantee that graffiti won’t mar your products, protective 

coatings and pretreatments make it easier to clean up and 

manage. 

Evan Gurley is a technical services engineer with NPCA.
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