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Nabahe writes:
I have a question in regard to cleaning the forms we use. 
The forms are made of A36 mild steel. After several uses 
of the forms, concrete has begun to build up or cake to 
the sides of the forms. We are unsure how to properly 
clean the forms without damaging the steel. Do you have 
any recommendations on this situation? We believe 
sandblasting or using a chemical dissolver should be used, 
but we are unsure if sandblasting will damage the forms. 

NPCA Technical Services engineers answered:
The best management practice for form cleaning is to clean them 

immediately after use whenever possible. This means clearing off 
as much excess concrete as possible. After stripping, the form then 
should be cleaned with metal scrapers. Since this is freshly hardened 
concrete, removing the concrete should be easy. And, if a release 
agent has been used, this will also assist removing the concrete with 
a scraper. It becomes more difficult to remove concrete buildup on 
forms when they have been put away dirty and the concrete has been 

left to sit for an extended period of time. 
Sandblasting forms is not recommended. Although this will 

clean off the concrete, it will etch the form surface and increase the 
likelihood of concrete sticking on future uses. Some precasters also 
use a pressurized water spray to clean forms. There are no specific 
pressure limits, but make sure the water pressure is not high enough to 
damage the steel.

If the concrete buildup is old, then very carefully use a hammer and 
wide chisel to remove it. But be careful. Denting the form could cause 
cast concrete to bulge and add to stripping difficulty. There are also 
concrete softening products available to assist with form cleaning. To 
find a supplier that offers this product, visit precast.org/find.

Mark writes:
How long should we keep 15-inch-by-15-inch-by-4.5-inch 
blocks in the molds? And when we take the blocks out, 
should we cover them again? If so, for how long? We are 
located in New Mexico.

NPCA Technical Services engineers 
answered:

It is typical to keep wet-cast precast 
concrete products in forms for 24 
hours. Then, provided the concrete 
has reached the designated stripping 
strength, you can strip them out 
and use the forms for the next day’s 
production. 

Although initial set and hardening 
has taken hold, keep in mind the 
concrete is still curing.

Storing this product in the hot New 
Mexico sun for the next week could 
lead to some shrinkage cracking due to 
evaporation of surface water.

As an experiment, place some 
of your day-old product in normal 
storage and place others either in a 
shaded area and/or a spot where they 
can be kept wet via a sprinkler or 
mister for a day. If there is no benefit 
to the added curing process, then you 

Questions from the Field is a selection of questions NPCA Technical Services engineers received from calls, emails and  
comments on blog posts or magazine articles on precast.org.  

If you have a technical question, contact us by calling (800) 366-7731 or visit precast.org/technical-services.

Questions from the Field
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can eliminate that issue. If the shade or moisture eliminates the 
surface cracking, then you have a solution during these very hot 
conditions.

For more details about concrete stripping and curing, we 
suggest obtaining a copy of the latest edition of the Portland 
Cement Association’s “Design and Control of Concrete Mixtures.” 
Keep it right next to your NPCA Quality Control Manual for 
Precast Concrete Plants.

John writes:
Can you weld epoxy-coated rebar? For example, when 
fabricating a cage, does it always have to be tied with 
epoxy-coated ties?

NPCA Technical Services engineers answered:
According to the Concrete Reinforcing Steel Institute’s “Manual 

of Standard Practice,” structurally welding reinforcing steel should 
be performed according to the American Welding Society D1.4/
D1.4M:2011, “Structural Welding Code – Reinforcing Steel.” If 
the steel used for the coated bars meets ASTM A706/A706M, 
“Standard Specification for Deformed and Plain Low-Alloy 
Steel Bars for Concrete Reinforcement,” the bars are intended 
for welding without preheating and should be specified for 
applications that require an appreciable amount of welding.

ASTM A615/A615M reinforcing bars can be welded, but may 
require preheating the bars up to 500 degrees F depending 
upon the furnished metallurgy of the bar. Whether the weld is 
a tack weld to hold bars in place or a structural weld to transfer 
loads, after completion of the welding on epoxy-coated bars, the 
damaged areas shall be repaired using patch materials meeting 
ASTM A775/A775M, “Standard Specification for Epoxy-Coated 
Steel Reinforcing,” or A934/A934M, “Standard Specification for 
Epoxy-Coated Prefabricated Steel Reinforcing Bars.” PI
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TECHNICALLY Speaking

By Claude Goguen, P.E., LEED AP

I t’s easy to associate corrosion with rusting steel on 
an old car. However, corrosion is not limited to steel. 
It is the deterioration of materials by a chemical 
interaction with their environment. This is why the 

term “corrosion” has been used for many years to describe 
the concrete degradation in sewer systems. The process of 
microbially induced corrosion, commonly known as MIC, 
does in fact include a few chemical reactions, but also 

includes biological processes as well. National Precast 
Concrete Association, with the support of its members 
and researchers at three universities, has been studying 
MIC since 2010. The original research, conducted 
at Purdue University starting in 2012, has led to two 
new studies that continue to unlock the chemical and 
biological processes behind MIC with a goal of breaking 
the chain of conditions that cause MIC to form.

Two New Studies Seek to 

Break the Chain  
of MIC
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Testing is underway 
in Wisconsin to see 
how precast concrete 
tanks with adequate 
ventilation limit the 
production of hydrogen 
sulfide gas buildup. 
This is part of an 
NPCA-sponsored 
study.



It is important to note that MIC is by no means a rampant issue. Considering 
the amount of precast concrete pipe, manholes and septic tanks used worldwide, 
structures with MIC issues represent a miniscule percentage. However, that 
does not provide solace to those who deal with the issue. 

In trying to break the chain of evolution at this stage, the most viable way 
may be to limit the bacteria’s main food source, hydrogen sulfide (H2S) gas, or to 
make the concrete surface inhospitable to its attachment. These two strategies 
are the basis for two NPCA-sponsored projects. One involves conducting field 
tests to examine H2S gas concentrations in the system before and after simple 
modifications. The other involves the use of antimicrobial admixtures in 
concrete to prevent attachment of sulfur-oxidizing bacteria.

OPTION 1: LIMITING H2S GAS PRODUCTION IN TANKS
The approach to limiting H2S gas production and concentrations in the tank 

can be achieved from a couple of different angles. One angle is to significantly 
reduce the release of H2S gas in the tank’s airspace, which is the basis for one 
NPCA-sponsored study underway in Wisconsin. 

The inspiration to begin this study originated from independent testing 
that was being carried out in Sheboygan County, Wis. County Inspector Kevin 
Stange had come across signs of MIC when inspecting tanks in the area. Most 
of the issues he found were in pump tanks and in the septic tank near the outlet 
pipe. He studied the available information to better understand the causes of 
this phenomenon. He confirmed that the presence of a high concentration of 
H2S gas in the headspace of the tank was a primary contributor to the issue and 
started devising ways to lower that concentration. One idea was to configure 
piping in tanks to reduce turbulence. Turbulence will accelerate the release of 
H2S gas into the airspace. His other idea involved diverting any air coming back 
into the tank from downstream sources. He did this in a couple of different ways 
and found the H2S gas levels in the tank dropped drastically. He was introduced 
to NPCA’s MIC Task Force and soon after, three precast concrete producers 
tried his theory on their own structures and found similar results. By reducing 
turbulence, preserving the scum layer on the water and not allowing air to come 
into the septic tank from downstream components, they found the H2S gas 
concentrations were reduced measurably. This result was enough justification to 
enlist a university to conduct independent field studies.

In early 2017, NPCA enlisted University of Wisconsin-Stevens Point 
researchers to perform testing on units in the field and the program, 
“Investigating the Potential for Septic System Modifications to Reduce 
Microbial Induced Corrosion of Concrete,” emerged. 

H2S that accumulates in the septic tank’s headspace is generated below 
the water line and is in an aqueous state. Many factors including turbulence 
will contribute to the release of that H2S into the headspace as a gaseous 

phase. Generally, reports from the field showed increased 
deterioration near the outlet of the tank. That led to 
suspicion of H2S gas released near the outlet and potentially 
also coming from downstream. Further supporting these 
findings were reports of distribution boxes with some 
advanced deterioration. With the absence of a significant 
volume of wastewater in those smaller boxes, the H2S gas 
must be coming from elsewhere, perhaps upstream. These 
are all assumptions of course, and the purpose of the study is 
to enhance our understanding of the source and generation 
of H2S gas under different system configurations. 

The scope of the project includes the study of eight 
different septic systems that have signs of premature concrete 
deterioration. The research will quantify the effectiveness of 
design modifications to reduce H2S concentrations. 

Status
As of July 2018, two systems have been tested. Preliminary 

results support the effectiveness of significant H2S gas 
reduction through design modifications to the system. A 
larger campground system will be tested next. The project 
is expected to continue throughout the year with a final 
report expected in early 2019. If the report confirms these 
modifications work in reducing H2S gas in tanks, that 
information will be shared with septic system designers, 
which could be a very significant step forward in the 
reduction of MIC occurrences. 

OPTION 2: PREVENTING ATTACHMENT
ASTM C13.03 Subcommittee on Determining the Effects 

of Biogenic Sulfuric Acid on Concrete Pipe and Structures 
has for many years sought funding to study MIC in concrete 
pipe and structures. Led by Mel Marshall, president of Mel 
C. Marshall Industrial Consultants, the committee finally 
received funding and selected Oregon State University for 
testing. In this research, concrete modified by additives and 
compounds will be studied to determine the effectiveness 
of the modified concrete to resist microbiologically induced 
sulfuric acid. OSU was selected based on many factors, one 
being that Jason Weiss, formerly of Purdue University and an 
advisor on the original MIC study, is now a researcher and 
faculty member at the university. 

A Brief History of MIC
In 1945, C.D. Parker, a senior chemist and bacteriologist at Melbourne and Metropolitan Board of Works in Australia, decided to study the 
phenomenon of concrete degradation in sanitary sewers. The problem had been researched before when a Los Angeles city engineer and his 
chief deputy discovered the mortar in the city’s brick sewers was disintegrating and causing the steel to corrode. After analyzing the mortar, 
they concluded that in sections of the sewer where fluid velocity was slowest, gas buildup, most notable hydrogen sulfide (H2S), was somehow 
reacting with moisture on the walls and creating sulfuric acid (H2SO4). This acid would react with the lime in the mortar and cause expansion, 
and eventually degradation. The proposed solution was to turn the sewer pipe into a fully submerged septic tank by damming up sections so the 
water line would rise and completely fill the pipe. This eliminated the headspace and hydrogen sulfide gas buildup. 

Following this incident, researchers attributed the problem to the presence of H2S gas and the creation of H2SO4, but no one had been able to 
successfully explain the conversion. Parker was the first to identify a bacterial component present that changed everything about the nature of 
this deterioration process and how to mitigate its effects. This revelation influenced all future research.
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The project has three objectives:

1. Develop a guide document that can be used in the 
coordination of standards relating to nomenclature, 
standard conditions and methods of concrete pipe 
exposed to biogenic sulfuric acid environments, and 
accelerated or service testing of such materials, 
components and combined assemblies.This proposal is 
intended to produce a draft guide document.

2. Create test methods for inclusion in ASTM for:
a.	Measuring	the	efficiency	of	a	concrete	additive	in	

neutralizing bacteria in solution.
b.	Measuring	the	bacterial	activity	and	effectiveness	of	

antimicrobial additives in concrete.
c. Measuring the presence and dosage of antimicrobial 

additives in concrete.

3.	Modify	existing	acid	immersion	test	ASTM	C267,	
“Standard Test Methods for Chemical Resistance of 
Mortars,	Grouts,	and	Monolithic	Surfacings	and	Polymer	
Concretes,” or create a new test method that would be 
more applicable for use in testing precast concrete. 

Purdue Research Tracks Evolution of MIC
In 2010, NPCA embarked on a mission to better understand MIC 
and find ways to protect precast concrete structures when exposed 
to conditions conducive to MIC. It started with the formation of an 
MIC Task Force followed by a significant study launched in 2012 
at Purdue University. The principal investigator, Mitch House, wrote 
the study under the guidance of Jason Weiss. The study was titled, 
“Using Biological and Physico-Chemical Test Methods to Assess the 
Role of Concrete Mixture Design in Resistance to Microbially Induced 
Corrosion.” The goals of the study were to:

1. Provide a comprehensive literature review regarding the current 
state of knowledge regarding MIC in concrete wastewater 
infrastructure, testing methodologies for evaluating MIC in the 
laboratory, efforts to mitigate or prevent MIC in the field, and 
attempts to improve concrete resistance to sulfuric acid (H2SO4).

2. Present a new test methodology to simulate MIC in the laboratory 
using an accelerated biological growth chamber.

3. Evaluate the resistance of a wide variety of concrete mix designs 
using the accelerated growth chamber method.

4. Present the results of an accelerated testing program to evaluate 
concrete resistance to H2SO4.

 In the final report, released in 2013, House was able to show that 
MIC in concrete tanks and pipe occurs in three stages. 

• STAGE 1 is the initial reduction of concrete pH. 

• STAGE 2 is the attachment phase. It represents the lowering of 
concrete surface pH due to attachment, initiation of growth and 
the succession of bacterium. 

• STAGE 3 details the final stage of the MIC process and is 
defined by production of H2SO4 and acid attack of concrete. 

This study was significant in terms of understanding the process 
more clearly and being able to move toward mitigation strategies. 

PROCESS OF MIC AND MITIGATION
The process of MIC can be summarized as follows: sulfur-oxidizing 
bacteria need four basic conditions or substances to form, grow and 
evolve on the surface of concrete structures, which are:

1. Moisture on the concrete surface

2. An ambient temperature somewhere in the range of 60 to 115 F

3. Oxygen

4. Hydrogen sulfide gas

If conditions in the structure provide all these in good supply, the 
bacteria has a decent chance of survival. The current research 
projects use these results as a starting point for mitigating MIC in the 
future design and installation of on-site systems.

NPCA has partnered with many other associations and companies in 
sponsoring this project. 

Status
As of July 2018, a draft of the guide document progressed through its 

first review by the subcommittee and comments are being addressed. 
The intent is to submit this guide document for full ASTM Committee 
C13 ballot later this year. 

NPCA CONTINUES TO FIND INDUSTRY SOLUTIONS
Precast concrete tanks continue to play an important role in the 

decentralized wastewater industry. The large majority of tanks will not 
be compromised by the presence of MIC, but in cases where conditions 
can lead to issues, NPCA members are committed to finding solutions 
and are focused on ensuring the tradition of long-lasting, efficient 
precast concrete tanks in wastewater applications continues. The work 
to find mitigation strategies goes on, and many professionals in the 
health and environmental fields are also on the front lines. That spirit 
moves this industry forward, and NPCA is committed to being a part of 
the solution.  PI

Claude Goguen, P.E., LEED AP, is NPCA’s director of technical education and 
outreach.
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By Frank Bowen and Paul Ramsburg

CONCRE TE MIX DESIGN: 
Proportioning 

Editor’s Note: This 
is the fifth article in 
a year-long series 
that explores the 
science of concrete 
to provide a better 
understanding of mix 
design. The series 
is collaboratively 
written by Paul 
Ramsburg, technical 
sales specialist at 
Sika Corp., and Frank 
Bowen, business 
development 
representative with 
Rosetta Hardscapes.

Assembling	the	building	blocks	for	your	mix	design.
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Control of 
concrete mixture 
proportions is 
crucial when 
producing 
quality precast 
concrete 
structures.

TECHNICALLY Speaking
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C reating a mix design is more than just proportioning. It 
involves the whole process from selecting the proper 
materials and putting them together in a way that satisfies 
the engineering requirements of the finished product, to 

meeting the needs of those who are to place, finish and manage the 
casting(s). 

Other than desired hardened precast properties, a perfect mix 
design includes four key facets: proportioning, sequencing, batch-cycle 
times and a place-finish-cure plan. A PFC plan is an assemblage of best 
production practices designed to eliminate the chance of production 
errors from when concrete plastic stability is optimal through the 
curing of the structure before it enters its service life. One mix design 
may have two different PFC plans – one for winter and one for summer 
– but this should not require additional testing. 

In the previous four articles in this series, we’ve discussed the 
different elements that make up concrete. It’s now time to put them 
together. Let’s begin with a review of proportioning a concrete mix 
design. For an understanding of sequencing, batch-cycle times and PFC 
plans, refer to the respective sections in the provided mix designs.

PROPORTIONING MATH FOR PROPER YIELDING
Throughout concrete’s history, mixes have been designed with a 

wide variety of methods. It actually wasn’t that long ago that we were 
using the 1-2-4 method of proportioning by volume – 1 scoop of cement, 
2 scoops of sand and 4 scoops of stone. The Panama Canal was built 
using this antiquated, volumetric mix design method. 

For roughly 100 years, we have been using the absolute volume mix 
design method. This method differs from the 1-2-4 method by using 
math to ensure a mix design provides the desired yield no matter 
what materials are used. Prior to continuing, it is a good idea to read 
American Concrete Institute 221R, “Guide for Use of Normal Weight 
and Heavyweight Aggregate in Concrete.”

Here are a few terms that we must understand before we begin 
designing concrete:

Saturated surface-dry – SSD is the condition of an absorptive 
material where the material is saturated, but its surface is dry. SSD 
aggregate neither absorbs water from nor contributes water to 
the concrete mixture. This is typically only achieved in laboratory 
conditions.

Specific gravity – The SG of any material is the unit weight of that 
material divided by the unit weight of water at room temperature. An 
aggregate with an SG of 2.50 would thus be 2.5 times as dense as water. 
To understand this concept, consider an iron anvil being dropped into a 
tub of water and quickly sinking to the bottom. The anvil sinks because 
the SG of the iron is greater than that of water. Now, if the tub was filled 
with mercury instead of water, the iron anvil would float because the 
SG of the iron is less than that of mercury. 

Absolute volume – The AV of a granular material is the volume 
comprised by only the solid matter in a given space. It does not include 
the volume of the voids between the particles. The AV of a material is 
computed as follows: 

AV = weight of material/(SG of material x unit weight of water) 

For example, the SG of a certain oven-dry coarse aggregate is 2.75. 
The unit weight of water is 62.4 lbs./ft.3. The absolute volume of a 
90-pound sample of the aggregate would be: 

AV	=	90	lbs.	/	(2.75	x	62.4	lbs./ft.3)	=	0.524	ft.3 

The AV of a concrete mix can be determined if the weight and SG 
of the components are known. For a concrete sample mix containing 
90 pounds of coarse aggregate with an SG of 2.75, 60 pounds of fine 
aggregate with an SG of 2.61, 25 pounds of cement with an SG of 
3.15 and 12 pounds of water (with an SG of 1), the AV is computed as 
follows: 

Coarse	aggregate	=		 90	lbs.	/	(2.75	x	62.4	lbs./ft.3)	=	0.524	ft.3

Fine	aggregate	=		 60	lbs.	/	(2.61	x	62.4	lbs./ft.3)	=	0.368	ft.3

Cement	=		 25	lbs.	/	(3.15	x	62.4	lbs./ft.3)	=	0.127	ft.3

Water	=		 12	lbs.	/	(1	x	62.4	lbs./ft.3) = 0.192 ft.3 
Total Volume =  1.211 ft.3 

ACI 211.1, “Standard Practice for Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete,” has been adopted by the concrete 
industry as the standard procedure for mix proportioning. If you design 
concrete mixtures, it is definitely required reading. This standard 
provides a starting point, which is a basic design that would need to be 
tested and adjusted for your specific materials. 

Most precast plants have a long history with their materials and 
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understand how they perform in concrete. To begin designing 
new mixes for your plant, it may be easier to base your designs 
off the historical data you’ve already gathered. ACI 211.1 may be a 
better starting point if no previous mix designs have been tested or 
confirmed for use in your plant. When it comes to adjusting fine and 
coarse aggregate ratios, approval can only be confirmed through in-
plant testing with all of your other local raw materials.

Let’s walk through an example. You need a 5,000-psi mix with a 
5% air content, and you need to be able to strip the products from 
the forms in 15 hours. Historically, for similar mixes, you’ve used 
555 pounds of cement and 120 pounds of fly ash per cubic yard of 
concrete. You typically use around 1,560 pounds of coarse aggregate. 
With these materials and to reach an adequate stripping strength 
within 15 hours, you need to have a maximum water-cementitious 
ratio of 0.40 – all cementitious and pozzolanic materials included. 

Let’s say you’re trying a new sand and want to proportion this 
mix for your plant. First, we need to know the SG of each material. 
Portland cement’s SG is generally 3.15; however, you would need 
to obtain the SG of your other raw materials from your material 
suppliers. For our example, let’s say the fly ash’s SG is 2.23, the 
coarse aggregate’s SG is 2.75 and the sand’s SG is 2.61. Also, we will 
need to calculate the volume of the entrained air in the mix. After 
calculating the volume of each material, we must add them up.  
Example problem

Coarse	aggregate	=		 1,560	lbs.	/	(2.75	x	62.4	lbs./ft.3) = 9.091 ft.3

Cement	=		 555	lbs.	/	(3.15	x	62.4	lbs./ft.3)	=	2.82	ft.3

Fly	ash	=		 120	lbs./	(2.23	x	62.4	lbs./ft.3	=	0.862	ft.3

Water	=		 0.40	x	(555	lbs.	+	120	lbs.)	=	270	lbs.;	 
																				 270	lbs.	/	(1	x	62.4	lbs./ft.3)	=	4.327	ft.3 

Air	=		 5%	x	27	ft.3	=	0.05	x	27	ft.3	=	1.35	ft.3

Total	Volume	=		 18.45	ft.3 

In our example, the total volume of all materials except sand is 
18.45 ft.3. Since there are 27 ft.3 in a cubic yard, you can subtract 18.45 
from 27 to determine the volume of sand you need to complete the 
design. This results in 8.55 ft.3 of sand. To determine the weight 
of sand, you need to multiply the volume of sand by the sand’s SG 
and by 62.4 lbs./ft.3. The complete design consists of 535 pounds of 
cement, 120 pounds of fly ash, 270 pounds of water, 1,560 pounds of 
coarse aggregate and 1,392 pounds of sand.

Math Explained
How did we get 270 pounds of water from 0.40 w/c ratio?

Multiplying 675 pounds of total powder by 0.40 w/c ratio 
equals 270 pounds.

If you batch by gallons, not pounds, covert that as: 
270 pounds/8.33 lbs./gal. = 32.41 gallons.

This is an oversimplification of designing a mix to teach the 
mathematics of yielding. For information on the importance of 
various material properties and their effects on the mix design, refer 
to past articles in this series.

GIVEN MIX DESIGN
When we teach mix design courses, the most frequent comment 

we get is, “Just give me a mix design.” To do so would be regarded as 
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improper, foolish even. No one does this because a successful 
concrete mix design at one plant will not always work at 
another. All concrete is, and always should be, considered 
localized to a specific manufacturer. Since raw materials, 
especially aggregates, vary in SG from source-to-source, they 
can alter the yield of a mix design. Knowing this, we still 
find it informative to study the mix designs used by other 
producers. You can learn a lot by seeing how your peers are 
designing their mixes and trying these ideas yourself. It is 
important to note you should always ensure your mix yields 
correctly –  27 ft.3 per yd.3 +/- .01 ft.3 or as otherwise specified. 
Also, a mix design should always be tested prior to being 
used in the manufacture of precast concrete products. 

That said, shown to the right and below are two perfect 
precast concrete mix designs. Mix 1 is a traditional mix 
that typically is used in larger products with normal weight 
material, while Mix 2 is an accelerated self-consolidating 
concrete mix that is used in smaller products with tight form 
spacing (2-inch-wide walls) and no reinforcing.

 

825

To see how both mix designs look submitted in an electronic  
mix design software, view the online article at 

precast.org/mix-design-proportioning

MIX 1
Proportioning

Material Mix 1
Cement	(SG	=	3.15) 570	lbs.	
Fly	Ash	(SG	=	2.23)	 120 lbs.
67	Stone	(SG	=	2.75) 1,560	lbs.
Sand	(SG	=	2.61) 1,402	lbs.	
Water 276	lbs.	/	33	gal.
Air-entraining admixture 5	fl.	oz.
Air target 5%

Sequencing
1	yd.³	for	a	counter	current	pan	mixer	that	has	already	mixed	a	similar	batch	that	day	(i.e.	
preconditioned or buttered):
1.  Aggregates/air-entraining admixture
2. Cementitious materials
3.	 Dry-mix	cycle:

•	Dry	mix	minimum	batch	time:	60	seconds
•	Dry	mix	maximum	batch	time:	200	seconds

4.	 Water	(total	weight	added	to	be	determined	after	calculating	aggregate-free	moisture)
5.	 Wet-mix	cycle:

• Wet mix minimum batch time: 90 seconds
• Wet mix maximum batch time: 300 seconds

6.	 Discharge	gate	opening	size	and	times	at	1	yd.³	size:	
•	20%	open	for	first	10	seconds
•	100%	open	for	remaining	time	

precast.org   13



PFC plan
Conditions
• Acceptable for use in steel-reinforced products
•	 Fresh	concrete	temperature:	75	F	+/-	10	F
• Forms intended to be poured with this mix: box culverts, grease  

interceptors and septic tanks
• Recommended winter aggregate preheat times:

Aggregate Heat Time
20 - 30 F 15	minutes
30	-	40	F 12 minutes
40	-	50	F 9 minutes
50	-	60	F 6	minutes

Placement
Place	concrete	using	a	1	yd.³	clam-shell,	center-discharge	funnel	hopper.	

If	the	concrete	is	transported	in	a	hopper	by	a	forklift	instead	of	a	crane,	extra	
precautions	are	necessary	to	avoid	unnecessary	consolidation.	Concrete	
should be placed within 20 minutes of discharging from the mixer.

To avoid excessive air entrapment, this mix is intended to have a maximum 
drop	distance	of	48	inches.	Forms	requiring	a	drop	distance	greater	than	48	
inches	will	require	proper	flow-diverting	plates	or	chutes.

Vibration	is	necessary.	Refer	to	the	in-plant	casting	guidelines	by	looking	up	
the form’s serial number.

Finishing
This	mix	should	be	hand	troweled	immediately	after	consolidation,	screeding	

and	form-volume	yielding	have	been	verified.

Curing
For	outdoor	and	indoor	forms,	use	6-mil-or-greater,	non-transparent	plastic	

tarps for covering during initial cure. Jacket form removal should not take place 
until	test	cylinders	reach	a	compressive	strength	of	
1,500	psi.	The	product	should	not	be	removed	from	the	
form	until	test	cylinders	reach	a	compressive	strength	
of 2,200 psi. 

Indoor curing of castings should take place for a 
minimum of four hours after demolding when outdoor 
ambient	temperatures	average	above	55	F	and	a	
minimum of 20 hours after demolding when outdoor 
ambient	temperatures	are	at	or	below	55	F. 

MIX 2
Proportioning

Material Mix 2
Cement	(SG	=	3.15) 575	lbs.	
Fly	Ash	(SG	=	2.23)	 150	lbs.
89	Stone	(SG	=	2.75) 1,587	lbs.
Sand	(SG	=	2.61) 1,208	lbs.	
Water 280	lbs.	/	33.6	gal.
Polycarboxylate	plasticizer 33 oz.
Calcium accelerator 150	oz.
Air-entraining admixture 6	fl.	oz.
Air target 6%

Sequencing
1	yd.³	for	a	counter	current	pan	mixer	that	has	already	mixed	a	similar	batch	
that	day	(i.e.	preconditioned	or	buttered):	
1.  Aggregates / air-entraining admixture
2. Cementitious materials
3.	 Dry-mix	cycle:

•	 Dry	mix	minimum	batch	time:	75	seconds
•	 Dry	mix	maximum	batch	time:	200	seconds

4.	 Water	(total	weight	added	to	be	determined	after	calculating	aggregate	 
free moisture)

5.	 Accelerating	admixture
6.	 Polycarboxylate	plasticizer
7.	 Wet-mix	cycle:

•	 Wet	mix	minimum	batch	time:	75	seconds
• Wet mix maximum batch time: 200 seconds

8.	 Discharge	gate	opening	size	and	times	at	1	yd.³	size:	
•	 20%	open	for	first	6	seconds
•	 100%	open	for	remaining	time

PFC plan
Conditions
• Acceptable for use in steel-reinforced products
•	 Fresh	concrete	temperature:	75	F	+/-	10	F
• Forms intended to be poured with this mix: large precast modular block
•  Recommended winter aggregate preheat times:

Aggregate Heat Time
20 - 30 F 15	minutes
30	-	40	F 12 minutes
40	-	50	F 9 minutes
50	-	60	F 6	minutes

Placement
Place	concrete	using	a	1	yd.³	clam-shell,	center-discharge	funnel	hopper	or	

1/2	yd.³	side-discharge	hopper,	if	making	a	1/2	yd.³-size	batch.	Do	not	transport	
the	hopper	by	forklift	after	it	has	been	filled.	This	mix	is	only	intended	to	be	
placed	using	a	crane	to	avoid	unnecessary	consolidation.	Concrete	should	be	
placed	within	15	minutes	of	discharging	from	the	mixer.

To avoid excessive air entrapment, this mix is intended to have a maximum 
drop	distance	of	36	inches.	Forms	requiring	a	drop	distance	greater	than	36	
inches	will	require	proper	flow-diverting	plates	or	chutes.

Do	not	vibrate	this	mix	after	placement.	Certain	forms	may	need	light	
tapping in critical areas using a rubber mallet. Refer to the in-plant casting 
guidelines	for	this	recipe	found	by	looking	up	the	form’s	serial	number.

 
 

Frank Bowen and 
Paul Ramsburg 
experiment in 
the laboratory to 
find the optimum 
proportions for 
their concrete 
mix design 
examples.
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Finishing
This	mix	should	be	screeded	immediately	after	placement.	A	hand	trowel	can	be	used	in	place	of	a	screed	

to	assist	with	filling	the	form’s	corners.

Curing
For	outdoor	and	indoor	forms,	use	6-mil-or-greater,	non-transparent	plastic	tarps	for	covering	the	product’s	

unformed	surfaces	during	initial	cure,	if	applicable	to	the	specified	form.	Jacket	form	removal	should	not	take	
place	until	test	cylinders	reach	a	compressive	strength	of	1,500	psi.	The	product	should	not	be	removed	from	
the	form	until	test	cylinders	reach	a	compressive	strength	of	2,200	psi.	

Indoor curing of castings should take place for a minimum of four hours after demolding when outdoor 
ambient	temperatures	average	above	55	F	and	a	minimum	of	20	hours	after	demolding	when	outdoor	ambient	
temperatures	are	at	or	below	55	F.

TRY, TRY AGAIN
As you experiment and refine your mix design, make sure to use your relationships with admixture 

and cement technical representatives because most of them can offer some form of training. One-
on-one, hands-on training at your own facility is incredibly valuable and often underused.

Try re-proportioning the two mixes given in this article for your own materials. Hit the lab, 
test and refine your designs. Push the limits, record your findings and results, and learn from your 
mistakes. PI

Paul Ramsburg has worked in the prestressed precast concrete industry since 1988 and is currently a technical 
sales specialist at Sika Corp.

Frank Bowen, a 2013 Master Precaster graduate, received his M.B.A. from Middle Tennessee State University 
through the Concrete Industry Management graduate program in 2014 and is a business development 
representative with Rosetta Hardscapes in Charlevoix, Mich.

RESOURCES:
• Chapter 9 in the Portland Cement Association’s “Design and Control of Concrete Mixtures,” reference book explains the absolute volume 

method of proportioning normal concrete mixtures. 

• ACI 211.1, “Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete”

• ACI 201.2R-16, “Guide to Durable Concrete”

• ACI 221R-96, “Guide for Use of Normal Weight and Heavyweight Aggregate in Concrete”

• Concrete Mix Evaluator 2.0, copyrighted software developed by Gary Knight

425

precast.org   15

533



By Eric Carleton, P.E.

To Be or Not to Be... 

LRFD
I n 2000, the Federal Highway Administration issued a 

memorandum stating the use of the load and resistance factor 
design method, commonly known as LRFD, for the design 
of bridges will be mandated for all federally funded bridge 

construction by 2007.1 For most state departments of transportation 
and other agencies that relied on FHWA financial assistance, the 
massive bridge design change stopwatch started ticking. 

WHAT IS LRFD?
This policy should have been expected since it was the culmination 

of an extensive 14-year research process started by state DOT bridge 
engineers and the National Cooperative Highway Research Program. 
In 1986, the initial project, NCHRP 20-7/31, “Development of 
Comprehensive Bridge Specification and Commentary,” commenced. 
The project included an in-depth synthesis of existing bridge design 
methods from all over the world along with analysis of gaps within the 
allowable stress design (ASD) and load factor design (LFD) methods 
described within the American Association of State Highway and 
Transportation Officials’ “Standard Specification of Bridges and 
Structures, 13th Edition.” 

Importantly, another task was to develop an outline of what a 
new state-of-the-art design standard would require. This report 
and corresponding specification outline was presented to the bridge 
engineering community during the 1987 AASHTO Subcommittee on 
Bridges and Structures meeting. This provided direction for NCHRP 
project 12-33, “Development of Comprehensive Specification and 
Commentary,” which would ultimately develop the new design 
standard. The bridge engineering, inspection and design firm Modjeski 
and Masters, headed by John Kulicki, was awarded the work to write 
this specification and commentary. As described by Kulicki, this new 
proposed LRFD design method introduced “a new safer philosophy of 
safety” for bridge design.2 This method enables the designer to apply 
respective design coefficients to both the load side and the structure 
side of the design equation. This change is based on research and 
statistical calibration depending on the type of structure and materials 
used, and implementation of a selected, acceptable reliability level for 
both the load and material.

INSIDE LRFD
Mathematically, the LRFD method is shown as:

Σηi γi Qi ≤ ɸ Rn

load side ≤ structure side

  ηi	=		 load	modifier	–	relating	to	the	product	of	ductility,	redundancy	and	
operational	classification	factors

  γi		=		 load	factor	–	a	statistically	based	multiplier	applied	to	the	force	effects

 Qi =  force effect

  ɸ	 =		 resistance	factor	–	a	statistically	based	multiplier	applied	to	nominal	
resistance	as	outlined	within	the	specification	(Section	5	and	12,	
“Concrete Structures” and “Buried Structures and Tunnel Liners”)

 Rn =  nominal resistance

From the first published edition to the 8th Edition published in 2017, 
there has been continued research, calibration, deliberation, balloting 
and eventual adoption of LRFD for the various facets of bridge design 
beyond superstructures, including substructures and foundations. 

Also included within FHWA’s aforementioned 2000 memorandum 
on LRFD design was the provision that read, “All new culverts, 
retaining walls, and other standard structures on which States initiate 
preliminary engineering after October 1, 2010, shall be designed by 
LRFD Specifications, with the assumption that the specifications and 
software for these structures are ‘mature’ at this time.” The implication 
is that LRFD would be the assumed design method for these structures 
in all DOT projects.

DESIGN COMPLEXITIES FOR STANDARD STRUCTURES
Although this method is considered to be a more refined analysis 

that incorporates the design considerations for complex bridge 
structures, it also adds design complexities to simple and reliable 
structures. Certainly, reinforced concrete pipe, box culvert and other 
standard precast concrete buried drainage structures have shown 
reliability in structural capacity and function through many decades of 
service. However, as stated within the FHWA requirements, culverts 
and other standard structures were to be designed per LRFD methods. 

That is the buried precast 
drainage and utility vault question.

TECHNICAL Support
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Precast 
concrete inlet 
and manhole 
drainage 
structures 
have proven 
structurally 
robust through 
decades of use.

Within the LRFD specification, specific design guidelines 
are provided for buried structures within Section 12, 
“Buried Structures and Tunnel Liners.” Within Section 12.2 
“Definitions,” a buried structure is described as “a generic 
term for a structure built by embankment or trench methods.” 
However, the section’s scope further narrows the focus of 
the chapter to: “Buried structure systems considered herein 
are metal pipe, structural plate pipe, long-span structural 
plate, deep corrugated plate, structural plate box, reinforced 
concrete pipe, reinforced concrete cast-in-place and precast 
arch, box and elliptical structures, and thermoplastic pipe 
and fiberglass pipe.” 

Unfortunately, this scope leaves out an important segment 
of buried structures used on many, if not most, transportation 
projects: precast drainage manholes, inlets, catch basins and 
utility vaults. Consequently, this has created confusion within 
the design community as to the appropriate design method 
to employ when designing these types of precast concrete 
structures.

In the Jan.-Feb. 2015 issue of Precast Inc., Ron Thornton, 
P.E., executive director of the Precast Concrete Association 
of New York, wrote a compelling article titled, “Does the 
LRFD Standard Work for All Precast?”4 The answer is not 
necessarily clear. However, the good news is regardless of the 
method used to design precast drainage and utility structures, 
be it ASD, LFD or engineering judgement with LRFD, the 

finished product provides comparable structurally robust 
precast elements for the traffic and buried loading conditions 
encountered in modern transportation systems. 

LRFD CONCERNS
Since public safety is not at risk as a result of using or not 

using the LRFD design method for buried precast drainage 
and utility structures, the primary issues at hand with the 
current AASHTO LRFD design method are:

1. National design homogeneity –	The	current	design	methodology	
of	these	specific	buried	precast	structures	can	lead	to	various	
parameters and assumptions used to design the same precast 
structure in different states or regions. Though the different 
designs	are	still	structurally	sound,	this	can	lead	to	economic	
consequences	and	is	contrary	to	use	of	a	national	design	
standard.

2. Uniform design review acceptance	–	The	current	design	
methodology	of	these	specific	buried	precast	structures	can	lead	
some project submittal reviewers to reject this non-pipe design 
as	noncompliant	with	FHWA	policy.	Other	reviewers	may	believe	
these	specific	small	structures	fall	outside	the	purview	of	LRFD	
requirements	because	they	are	excluded	from	the	specification’s	
scope	of	work,	or	because	they	believe	the	LRFD	design	method	
is still within a maturing stage as described in the FHWA 
memorandum.
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DESIGN ASSISTANCE AND 
GUIDANCE

Many of the buried precast drainage 
structures in question are covered through 
various product standards by AASHTO 
or ASTM International. In 2010, Gary 
Munkelt, P.E., a consulting engineer with 
Gary K. Munkelt & Associates, authored 
an article published in the Summer 2007 
Precast Solutions issue titled, “Code 
Breakers.”5 Included in the article was a 
description of the various ASTM standards 
for precast manholes, utility vaults 
and rectangular water and wastewater 
structures and the direct incorporation 
of these same standards by the AASHTO 
Subcommittee on Materials (i.e. AASHTO 
M199, “Standard Specification for Precast 
Reinforced Concrete Manhole Sections,” 
and ASTM C478-15, “Standard Specification 
for Circular Precast Reinforced Concrete 
Manhole Sections”). In these product 
standards, in addition to minimum 
material requirements, are provisions for 
the structural design methodology to be 

Precast inlet 
drainage 
structures 
waiting to be 
installed on a 
road project.
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employed if a physical proof-of-design test is not performed. The current precast drainage 
product structural design standards reference the up-to-date American Concrete Institute 
(ACI) 318 code, “Building Code Requirements for Structural Concrete and Commentary.” 

To further assist the design engineer in applying the ACI 318 code to these precast 
structures, ASTM Committee C27 on Precast Concrete Products developed two standards: 
ASTM C890, “Standard Practice for Minimum Structural Design Loading for Monolithic or 
Sectional Precast Concrete Water and Wastewater Structures,” and ASTM C857, “Standard 
Practice for Minimum Structural Design Loading for Underground Precast Concrete 
Utility Structures.” These standard practices provide guidance with emphasis on live load 
distribution considerations, which are based on the 17th Edition of the AASHTO bridge 
specification and are still used in the current ACI 318 code. This live load information of an 
HS20-44 truck footprint and corresponding load distribution through the soil no longer 
follows the new LRFD live load provisions, which are described as HL93. HL93 loading 
incorporates the existing HS20 truck weight and footprint, but applies it as an axle load 
combined with a lane load. The use of an axle and added lane load, combined with multiple 
presence factors, makes excellent sense for the intended updated bridge design analysis. 
However, attempting to apply these expanded loading conditions can be problematic for 
many of the small precast concrete buried drainage structures or those placed within a 
roadway curb that can only be exposed to a single- or dual-tire footprint.

ASTM Committee C27 has begun work to provide guidance for designers wishing to 
comply with the LRFD specification for small buried precast drainage structures and vaults. 
The intent is for the work item to be developed into a standard practice: “Practice for 
Minimum Structural Design Loading for Monolithic or Sectional Precast Concrete Utility, 
Water, and Wastewater Structures Using AASHTO Load and Resistance Factor Design 
(LRFD).” This practice will provide live load design criteria along with recommended load 
and resistance factors appropriate for these unique precast structures to fulfill the LRFD 
methodology. 

NEXT STEP: INCLUSION IN AASHTO
The clock is ticking to include the necessary design guidance language for these 

undesignated buried precast structures in the AASHTO LRFD specification. The AASHTO 
Committee on Bridges and Structures (COBS) has agreed to publish further specification 
updates in the AASHTO LRFD Bridge Design Specifications on a three-year cycle with 
interim revisions issued only for major corrections. Any proposed revisions for the 9th 
Edition will need to be prepared and submitted by the end of 2018 for proper consideration, 
review and balloting in 2019. After that date, the next bridge standard revision will be issued 
in 2022. Though seemingly an easy task, the specification revisions can be complicated 
as the language will require evaluations and approval from three subcommittees, T-13 
Culverts, T-5 Loads and Load Distribution and T-10 Concrete Design. It will be incumbent 
upon the precast concrete industry to develop these proposed specification additions and 
to work with the AASHTO COBS to refine and put them on the 2019 ballot. Next year’s 
AASHTO COBS meeting will be in Montgomery, Ala., from June 23-27. PI

Eric Carleton, P.E., is NPCA’s director of codes and standards. He is an ASTM Award of Merit 
recipient and currently serves as vice-chairman of ASTM C13, Concrete Pipe. 

RESOURCES:
1. June 28, 2000, FHWA LRFD Memorandum, fhwa.dot.gov/bridge/062800.cfm

2. The AASHTO LRFD Bridge Design Specification – Past, Present and Future. John M. Kulicki, Ph.D., Modjeski and Masters, 
modjeski.com/file.ashx?id=45b932fd-3a9d-4294-9fa3-b3c4990a44a7

3. AASHTO LRFD Bridge Design Specifications, 8th Edition 

4. “Does the LRFD Standard Work for all Precast?” Precast Inc. Ron Thornton, P.E. 

5. “Code Breakers” Precast Solutions. Gary Munkelt, P.E. 

REFERENCE:
1 Multiple presence factors account for simultaneous loads from multiples trucks.
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CONTINUOUS 
IMPROVEMENT

MANAGEMENT

Is Your Precast Plant Continuously 
Improving … or Stagnating?
PRECAST MANUFACTURERS CAN STAY AHEAD AND 

GAIN EFFICIENCIES WITH THE RIGHT MINDSET.
By Bridget McCrea
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T hat which we call a rose, by any other word would smell as sweet,” said Juliet of her 
star-crossed lover Romeo in Shakespeare’s “Romeo and Juliet.” Such is the case in 
manufacturing, where the act of continually honing and perfecting operations goes 
by lean, Kaizen, continuous improvement and operational excellence, to name a few. 

No matter the title, the results for companies facing heavy competition, pricing pressures, a 
tight labor market and various other challenges are welcome and necessary – and those that 
don’t step up can find themselves left behind and scrambling to catch up.

Whether a precaster wants to lower employee turnover, develop more competitive products, 
improve customer service, operate at a higher level of efficiency or all of the above, the path 
to getting there includes at least some type of continuous improvement. Companies are 
always identifying opportunities to streamline their work and reduce waste. Formalized by 
the popularity of lean/agile/Kaizen in manufacturing and business, continuous improvement 
helps companies identify cost-saving opportunities and work better, smarter and faster. For 
manufacturers, the opportunity to improve exists in the plant and office – in their people, 
tools and processes, and across their logistics and transportation operations. By taking an all-
encompassing view on continuous improvements, companies can see significant benefits from 
their efforts, including improved productivity, lower costs, decreased delivery times and better 
employee morale and engagement.  

 
DAY-TO-DAY SURVIVAL

As a supplier to many precast plants around the country, Barry Fleck, CEO at ALP Supply, 
is seeing a bigger emphasis placed on continuous improvement. In many cases, he said these 
efforts are driven by survival instincts and the realization that the competitive marketplace 
necessitates a dynamic business approach. 

“We see a lot of companies struggling with day-to-day survival right now, and some of that 
can be traced back to the fact that these companies aren’t addressing and correcting their key 
challenges,” Fleck said.

Take concrete patching, for example. Fleck teaches it as part of Production and Quality 
School Level II – Production, and one of his first lessons focuses on avoiding patching 
altogether versus always handling repairs after the fact. 

“When you’re patching, you’re replacing or fixing an error,” Fleck said. “It’s better to correct 
that error versus just focusing on getting really good at patching, which is not only time-
consuming, but it’s also expensive.”

To kick off a continuous improvement strategy or ramp up an existing one, he said it’s best 
to start where your company is facing its biggest challenges (such as engineering, submittals, 
drawings, scheduling or product delivery). 

“Everyone knows their pain points, but not everyone is addressing them,” Fleck said.

IMPROVEMENTS THAT STICK  
About 10 years ago, Smith-Midland Corp. assembled 

its first improvement team.
This team would meet occasionally to discuss the 

different areas where the team needed to improve. 
Using those insights, the company’s management 
would set out to make improvements.

In some cases, the improvement process would take 
several years, at which point the improvement team 
would disband. 

“Then, a few years later, we’d look around and say, 
‘Well, we need to start these teams again,’” said Ashley 
Smith, president and CEO. “So, we would brainstorm 
and go through the same process.” 

By the fourth time around, Smith pulled the notes 
from all previous improvement team meetings and 
noticed some areas of improvement were repeating 
themselves. In other words, Smith-Midland had never 
truly fixed the problem.

“ The Cultural 
Aspect of
Continuous
Improvement
Continually improving isn’t just about 
implementing programs and processes. 
It’s about changing a company’s culture 
in a way that ensures real, lasting 
improvements. In other words, if your 
people aren’t committed to making the 
improvements, then the positive impact 
of those changes will be minimal at best. 

“Continuous improvement is a business 
management philosophy,” said Dan 
Burgos, president and CEO of Alphanova 
Consulting. “Companies that are 
thinking about initiating a continuous 
improvement effort should demonstrate 
a serious commitment to the principles; 
otherwise, they run the risk of losing 
credibility from their workforce. This is 
due to the amount of effort needed to 
change a culture and to overcome the 
resistance to change.”

Here are Burgos’ four tips for involving 
your team in the improvement process: 

1. Kick off the process with some 
foundational tools. The five 
dimensions of workplace optimization 
(sort, set in order, shine, standardize, 
sustain), for example, can help you 
get small wins and determine how 
receptive your employees are.

2. Invest in training. Train a group of 
managers to understand the basics of 
continuous improvement to help get 
the message out. These individuals 
should be open minded, respected 
leaders and enthusiastic about 
change.

3. Directly involve your employees in 
problem solving. Ensure they can 
see their opinions are valued, listen to 
their ideas and follow through on their 
suggestions.

4. Don’t forget to include the office in 
the implementation. The support 
provided by the office is key to 
success, yet it is often excluded from 
the process. Ensure office processes 
are part of the improvement focus 
(examples include invoicing, hiring, 
month close-out, purchasing and 
quality control).

“We see a lot of 
companies struggling 
with day-to-day 
survival right now, 
and some of that can be 
traced back to the fact 
that these companies 
aren’t addressing 
and correcting their  
key challenges.”
– Berry Fleck, ALP Supply
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“We were getting ready to go through the process 
again and I said, ‘Time out. We need to do something 
differently,’” Smith said. “We needed a better way of 
making improvements that would stick.”

 After exploring the options, Smith discovered the lean 
manufacturing principles that would become a core focus 
for the precaster. 

“We’ve been working on them ever since,” he said. “It 
takes a lot of work, but the benefits far outweigh the time 
involved. Also, we’re much further ahead now than we 
would have been had we kept doing things the same way 
we were doing them before.”

The company’s employees and managers provide the 
backbone for its continuous improvement approach. In 
many cases, it’s as simple as training associates to identify 
and point out problem areas on the shop floor, out in the 
yard and in the office. 

“We have a few people who are really on fire with this 
initiative, including one employee who’s committed to 
making one small improvement a day,” Smith said. 

Recently, for example, that employee designed a 
shadow board where tools get hung up at the end of the 
day. There’s an outline of the tool on the board, making 
it easy to see exactly which tools are missing. Now 
associates don’t have to waste their time looking for a tool. 

The team has orchestrated continuous improvement 
processes companywide. This focus so far has been in 
the shop, where it’s a bit easier to see improvements as 
they’re being made. However, the accounting department 
has also attacked reduced waste by going paperless 
and eliminating the paper shuffle that used to happen 
between sales and accounting. 

A TEAM-BASED APPROACH
At the end of every job, the team at Bakersfield, Calif.-

based StructureCast gets together to rehash all aspects of 
the project – from engineering to erection – to identify 
any areas where it may have missed out, worked more 
efficiently or improved its processes. From each one 
of those meetings, the company’s management team 
develops one or two procedural changes for the next 
project.

The same process is used in the company’s offices, 
where project managers play an important role in its 
ongoing commitment to improving and strengthening its 
operational approach. 

“We’re very procedure-oriented, so every new job 
we complete changes the way we do things,” said Brent 
Dezember, owner and president. 

At one point, StructureCast decided to implement 

“Once you start, 
be 1,000%
committed  
from the  
top-down 
and don’t just 
rely on middle 
management 
to handle it.”
– Paul Akers, 
    FastCap
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Six Sigma principles but then came up with the post-project 
meeting approach instead.  

“For us, a team effort has made a big difference in getting 
more people involved in the critique process,” Dezember said. 

He admits it can be easy to fall into a rut doing the same 
thing over and over again, and he encourages other precasters 
to come up with a way to assess their progress, identify problem 
areas and work to solve those issues on a regular basis. 

“In our industry, even minor mistakes are very costly,” said 
Dezember, who recalled the time StructureCast came up one 
panel short on a building project. Handling it after the fact cost 
the precaster exponentially more than it would have if handled 
properly the first time. “Those are the types of issues that we’re 
really focusing on and working to eliminate.”

A TOP-DOWN APPROACH
Paul Akers, president at FastCap, a product development 

company in Ferndale, Wash., and author of “2 Second Lean,” 
calls continuous improvement the “ultimate liaison between 
the precaster and the customer.” He said precasters that 
commit to this type of culture are truly putting their customers 
first. 

“We’re in a business world where you have to always be 
thinking about improving and delivering more value,” Akers 
said. “Unfortunately, most manufacturers are just firefighting 
organizations. They run around trying to fix and solve 
problems.”

In most cases, those problems start with overproduction, 
which has to be transported and/or put into inventory. Then 
the defects start to surface and the over-processing, excess 
motion and unneeded transportation all kick into gear. 

“By the time we’ve gone through all of those motions, we’ve 
wasted our employees’ potential since all they’re doing is 
running around,” Akers said.

 To individuals who want to break that mold and start 
developing a culture of continuous improvement, Akers 
suggests taking a slow and consistent approach. Avoid starting 
with “too much too fast,” he said, because you’ll burn out your 
team in the process. 

“Once you start, be 1,000% committed from the 
top-down and don’t just rely on middle 
management to handle it,” he said. 
“And remember that if you’re too 
busy to do this, you’re too busy 
because you’re not doing this.” 
PI

Bridget McCrea is a 
freelance writer who 
covers manufacturing, 
industry and technology. 
She is a winner of the 
Florida Magazine 
Association’s Gold Award 
for best trade-technical 
feature statewide.

CONTINUOUS 
IMPROVEMENT
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By Sara Geer

When you hear the words, “beautiful,” 
“award-winning” and “life-changing,” 
what comes to mind?

It likely isn’t precast concrete. Yet, 
architects, engineers and contractors 
around the world are choosing precast 
to accomplish all this and more. Precast 
concrete is creating housing options in 
London, allowing employees to keep 
working without disturbances in Alcalá 

de Guadaíra, Spain, accomplishing feats 
of engineering in Preth, Australia, and 
ensuring a healthier society for centuries 
to come in The Hague, Netherlands. If 
you’re not already a true believer in the 
amazing versatility and functionality of 
precast concrete, taking a look at these 
projects will be sure to change your 
perspective toward the world’s most 
exceptional building material.

VERSATILITY 
HAS NO 
BOUNDARIES
Precast concrete 
is transforming 
the world one 
project at a time.
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London, United Kingdom
Precast’s Role in Solving London’s Housing Crisis

Anyone who follows the news knows 
London’s housing shortage is hitting fever 
pitch. For instance, Prime Minister Theresa 
May declared her “personal mission” in 2018 
was to fix the housing crisis, which means 
even Britain’s top leaders are desperate 
to find a solution – and fast. According to 
statistics, 50,000 homes need to be built 
every year until 2025 just to keep up with 
demand, yet between April 2016 and March 
2017 only 6,423 homes (affordable and open 
market) were completed. Engineers who 
have been working on creative and inventive 
ways to provide housing didn’t have to look 
far for the solution: precast concrete.

Engineers from WSP were commissioned 
by Network Rail to examine the potential for 
railway overbuild at sites where there was 
approximately 32 feet of available land on 
both sides of existing tracks. WSP found this 
footprint would allow for the development 
of 12-story apartments, and that if even 
10% of the potential was delivered, 250,969 
new homes could be provided.1 With this 
information, Network Rail collaborated 
with IJM Land in a bid to construct a 
new superstructure housing development 
comprised of three new residential towers 
above the Docklands Light Railway. 

However, in order for this project 
to be successful, the rail had to first be 
encapsulated. The encapsulation structure 
needed to fulfill these conditions: 

1. Be built on a slope
2.	Protect	the	railway
3.	Provide	fire	and	noise	separation
4.	Ensure	a	robust,	suspended	foundation	so	work	

could commence on the development known as 
Royal	Mint	Gardens.

After much discussion, the team agreed 
unanimously the only way to make it happen 
was to use precast concrete. Contactor 
Careys PLC appointed Ireland-based 
Banagher Precast Concrete to design the 
precast solution. Using BIM technology, the 
precaster’s team of civil engineers and WSP 
co-designed the complicated structure to be 
completed in two phases. 

Phase 1
According to Banagher, the first major 

structure created an extension of the existing 
DLR tunnel, which could withstand train 
impact loads. The precaster’s design called 
for custom precast concrete T-wall panels of 
various heights to meet the lines and levels of 
the complicated design. 

“Accuracy in manufacturing the panels 
was paramount as they needed to fit the 
capping beams in-situ first time,” said 
Caroline Cavanagh, marketing director. “A 
major advantage of using these units was that 
they could be lifted and bolted in position 
quickly, meaning they were immediately 
stable – which was very important as they 
were installed on a live rail line.”

Method statements were developed 
and presented to Network Rail prior to 
installation to ensure the correct and safe 
installation of the walls. The panels were 
then manufactured and delivered to a 
restrictive site with limited storage space, 
which left no room for error in the delivery 
timeline.

Phase 2
The next phase included the installation 

of the complex roofing structure that was 

also designed by Banagher Precast using 
a combination of precast concrete slabs, 
reinforced concrete beams, MY beams and 
double tees.

The roofing beams were installed during 
a 48-hour window while the train was shut 
down completely. The precaster’s decision to 
use invisible connectors directly cast into the 
beams aided in a quick and safe installation. 

Cavanagh said the project was the first 
encapsulation of its type in London and 
was successfully completed in 2017. Since 
then, the precaster has completed one more 
project and has heard talk that more sites are 
being identified for development. The project 
won the Irish Concrete Society International 
Award in March 2018.

“We’re hoping that our expertise will put 
us to the forefront for precast solutions for 
this newly emerging market,” Cavanagh said. 

Precast concrete double tees 
being lifted into place.
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Alcalá de Guadaíra, Spain
Work Delays a Non-Issue with Precast

Making the decision to expand an existing 
building is an exciting venture for a business. 
It presents an opportunity to build better 
brand recognition, build value in the business 
for employees and customers, and provide 
more space to offer a wider range of products 
and services to a larger market. While 
business leaders are working hard to make 
these ambitions a reality, the last thing they 
need is for the construction to disrupt their 
work. For this reason, the best construction 
material that can make all this happen without 
bringing extra headaches is precast concrete.

Architect Ingeniura pitched this idea 
to Best Medical Diet when designing the 
expansion for its Alcalá de Guadaíra, Spain, 
facility since precast met three conditions: 
create a building that identifies the business 
brand, expand existing facilities and get the 
built set identified as a unit. According to José 
Luque, founder and CEO of Best Medical 
Diet, each area of the building (design, 
manufacturing, administration, etc.) provides 
wide and open spaces to work that gives a 
sense of order, relaxation and naturalness. 
Using the design of its architect David López 
Caballero, a diamond shape was chosen for 

the geometric unit since it adapted well to the 
scale of the building for the warehouse, offices 
and production area. In addition, the shape 
eased constructing the building’s corner and 
enhanced the business’ corporate colors. 

“The material of these pieces had to be 
versatile and give guarantees of durability, 
sealing and installation ease,” López said. 
“Therefore, glass-fiber-reinforced concrete 
panels were finally chosen, which are 
assembled like a vertical puzzle fixed to a 
metallic substructure.” 

Based on the successful performance 
shown on previous projects, they selected 
manufacturer Prehorquisa, located in Segovia, 
Spain, to provide the precast concrete pieces 
for the project. Founded in 1988, Prehorquisa 
specializes in producing custom facades with 
architectural precast concrete panels.

“Timing was an important issue for this 
project since the staff continued working 
during construction,” said Daniel Valle 
Gómez, project and sales manager. “They 
also wanted to incorporate a new company 
image with an innovative design for the 
building’s exterior. With precast, we were 
able to reduce the planning process and 

the disturbances to their employees while 
providing them exactly what they wanted.”

Valle said 370 custom-made, glass-fiber-
reinforced precast concrete sandwich panels 
were manufactured for the building’s facade 
since the project architect wanted the panels 
to have a smooth finish. In addition, green and 
gray color pigments were added to the mix 
design to match Best Medical Diet’s branding.

The only difficulty with manufacturing 
the panels was ensuring the dimensions 
and tolerances were precise for fitting them 
together, especially in the corners of the 
building. Therefore, an anchorage rail system 
was attached to the back of each panel to fix 
the units securely in the steel structure. 

“Luckily, we are accustomed to working 
on complex projects,” said Valle. “But, in this 
case, ensuring the dimensions were precise 
in the molds was key to this project. Thanks 
to our experienced production and quality 
control team we were able to achieve it 
without problems.”

The public’s admiration has been a 
testament to the teamwork between the 
engineering team overseen by Javier Carvajal 
and design team, which focused on dedicated 

quality control to 
create a stunning 
exterior addition that 
makes a statement for 
the company.

“For us, it makes us 
proud that a company 
such as Best Medical 
Diet trusted us to make 
this a reality for them, 
and that we can now 
add this awesome 
project as part of our 
portfolio,” said Valle. 

Precast concrete 
glass-fiber-reinforced 
sandwich panels were 
used to construct the 
building's new facade.
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Alcalá de Guadaíra, Spain
Work Delays a Non-Issue with Precast
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Perth, Australia
A Precast Masterpiece

Music has a profound ability to both impact and express human 
emotions. So much so that hearing a piece of music can bring 
goosebumps, tears or inspire pure joy. Similarly, this awe-inspiring 
emotional connection likely occurred when the final touches were 
completed on the Cadogan Song School structure. The project is a 
two-story precast concrete building constructed for the choirs of St. 
George’s Cathedral and the Anglican Diocese of Perth, Australia. 

The idea for the building was first conceived by Rev. Dr. John 
Shepherd (Anglican Dean of Perth from 1990 until 2014), who visited 
many cathedrals in the United Kingdom. As he surveyed the site 
of the demolished former Dean’s Vestry, he and Palassis Architects 
developed a plan to create a song school inspired by the St. George’s 
Cathedral's lancet windows to fill the space. Since the building was to 
be placed within proximity of four existing buildings, three of which 
are heritage listed, careful attention to detail needed to be taken to 
seamlessly blend the building with the surrounding 140-year-old 
architecture and maintain clear sight lines for the Ascalon sculpture, 
an abstract interpretation of the story of St. George and the dragon.2

“The Song School’s design ensures that important view lines 
toward the Ascalon sculpture are preserved.,” said Kevin Palassis. “Locating the Song School 
partially underground minimizes the building’s footprint and ensures existing sight lines are 
maintained.” 

The lower floor of the building includes precast concrete curved beams and an exposed 
external wall with vertical slots to provide light into the choir practice area. Then from the 
lower floor, U-shaped precast columns support some of the precast vaulted arches together 
with the units on the first floor, which forms a colonnade with stairs. On top of the vaulted 
units are two curved sloping precast spires.

Providing precast solutions
According to National Precast Concrete Association Australia members SA Precast and  

J Woodside Consulting, there was a significant amount of work involved in the pre-planning 
stages to rework Palassis’ original structural design to make it a workable and practical 
solution. 

“The architect originally wanted the walls to be 3 inches thick, but it wasn’t feasible 
to cast them, provide the connections and transport the pieces more than 1,700 miles,” 
said John Woodside, who assisted SA Precast in handling and erection, and gave general 
engineering advice. “We advised the thinnest we could make the panels was 5 inches, which 
was reluctantly agreed. However, in its finished position, the thickness of the panels looks 
fantastic.”

He said handling the complex-shaped pieces was another concern, so lifting frames had 
to be designed to allow the panels to hang vertically when being erected on-site. In addition, 
extensive shop drawings were prepared for both the molds and reinforcement to ensure no 
significant issues occurred.

“Special formwork was made using computer-generated profiles for the spires,” Woodside 
said. “For the spire to be erected and fixed before lining and leveling, a semicircular base plate 
was cast into the slab beneath the spires.”

 All the precast elements were manufactured using white conventional concrete with an 
off-form sandblasted finish.

In 2017, the project won the Kevin Cavanagh trophy, which is the highest award given to a 
concrete project in Australia and awarded biennially by the Concrete Institute of Australia. It 
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Perth, Australia
A Precast Masterpiece

has also won an Excellence Award at the Western 
Australian chapter of the Australian Institute 
of Architects and has been shortlisted by the 
United Kingdom-based Institution of Structural 
Engineers in its 2018 structural awards. With 
this project, Palassis Architects, J Woodside 
Consulting and SA Precast have teamed up to 
create a work of art.

“Precast concrete was the right construction 
material for this project, as the architect specified 
concrete,” Woodside said. “And, there is no other 
material that would have been able to provide the 
complex shapes the architect was looking for.”

In addition, NPCA Australia's CEO Sarah 
Bachman believes the award-winning outcome of 
the project is a testament to the quality of precast 
the association’s members produce. 

“There is no doubt the aesthetic of this 
project is a vision to behold,” Bachman said. “It 
has certainly pushed the boundaries of precast 
concrete and is a testament to what off-site 
prefabrication can achieve.”

The Cadogan Song School won 
the Kevin Cavanagh Trophy, 
the highest award given to a 
concrete project in Australia by the 
Concrete Institute of Australia.
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The Hague, Netherlands
Precast Raises Society Wellness 

Want the secret to living a longer life? 
Even with studies being released every year 
with new suggestions to boost your chances 
of living longer, evidence keeps pointing to 
the advice you likely got from your parents: 
eat well, exercise regularly, get plenty of 
sleep and stay away from bad habits. 

With this knowledge already recognized, 
municipality leaders of The Hague, 
Netherlands, collaborated with private 
partners to expound on these basic building 
blocks to construct a sports campus in historic 
Zuiderpark that emphasizes the importance 
of sports and exercise to deliver a healthier 
society. While the aim was to improve public 
health and wellness for generations to come, 
every detail in the building’s design had to 
work together to make that possible – even 
down to the chosen building materials.  

According to FaulknerBrowns Architects, 
the curved appearance of the building was 
formed by a simple plinth constructed 
from textured precast concrete panels. 
Manufacturer Bijlbouw incorporated a gray 
pigment into the mix design to attain the 
desired appearance, and a Reckli formliner 
was used during casting. 

A big draw for choosing precast concrete is 
its many sustainable properties. The building 
is designed to be as compact as 
possible, while providing the 
necessary space for the range of 
sports and education facilities. 
When combined with a well-
insulated precast panel exterior 
shell, energy loss is minimized. In 
addition, with the recent push by 
the concrete industry to reduce 

its carbon footprint worldwide3, the choice 
to use precast concrete only helps to aid the 
municipality of The Hague’s ambition to be 
carbon-neutral by 2040. 

Therefore, the integration of precast 
concrete has helped to create an 
environment that celebrates and promotes 
the value of sports for the health and 
wellbeing of all. 

Sara Geer is NPCA’s 
communications manager and is 
managing editor of Precast Inc.

REFERENCES:
1 “Out of Thin Air.” Report. WSP.
2 perthcathedral.org/Ascalon/ascalon-final.

html
3 precast.org/2015/07/the-2030-

challenge/?fs=2030
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Textured precast concrete 
panels form the base for 

the sport campus.
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The Hague, Netherlands
Precast Raises Society Wellness 
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Silica Rule Enforcement

June 23, 2018, 
has come and 
gone. Are you 
in compliance 
with OSHA’s 
new silica 
exposure rule?

T here are many ways silica dust is created in a 
precast concrete plant, as well as numerous 
ways to mitigate the threat it poses to 
workers. With a 30-day grace period now 

concluded, manufacturers must ensure their workplace 
and safety procedures are in compliance with the 
Occupational, Safety and Health Administration’s new 
rule regarding silica exposure.

OSHA’S SILICA STANDARD LANGUAGE 
The new standard establishes an 8-hour, time-

weighted average (TWA) permissible exposure limit 
(PEL) of 50 micrograms per cubic meter (μg/m³) 
and an action level (AL) of 25 μg/m³. It also requires 
other employee protections, like performing exposure 
assessments, using exposure control methods, using 
respiratory protection, establishing regulated areas, 
developing and implementing a written exposure 
control plan, offering medical surveillance, developing 
hazard communication information and keeping silica-
related records.

The standard applies to all occupational exposures to 

respirable crystalline silica, except the following:

 Construction work
 Exposures that result from the processing of absorptive 

clays
 Agricultural operations
	 Where	the	employer	has	objective	data	demonstrating	

that	employee	exposure	to	respirable	crystalline	silica	
will	remain	below	25	μg/m³	as	an	8-hour	TWA	under	any	
foreseeable conditions 

An employer can claim exclusion from the standard 
if they can meet the following conditions:

	 Demonstrate	employee	exposure	to	respirable	crystalline	
silica associated with a particular product or material, or a 
specific	process,	task	or	activity.

	 Demonstrate	that	employee	exposure	will	remain	below	25	
μg/m³	as	an	8-hour	TWA	under	any	foreseeable	conditions.

	 Reflect	workplace	conditions	closely	resembling,	or	
with a higher exposure potential than the processes, 
types	of	material,	control	methods,	work	practices	and	
environmental	conditions	in	the	employer’s	current	
operations.

NPCA Staff Report

HAS BEGUN

SAFETY
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Wearing proper 
PPE in areas 
with silica dust 
ensures workers 
are safe and 
compliant with 
OSHA's new 
silica dust 
exposure rule.
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Silica Rule Enforcement

ENFORCEMENT STATISTICS
A look at the statistics regarding OSHA’s enforcement of the silica 

standard for construction may provide employers in the precast industry 
with some clues to OSHA’s future enforcement priorities under the new 
rule.

As of April 23, 2018, during the first six months of enforcement, both state 
and federal OSHA agencies issued 117 violations to construction employers. 
Approximately 80% of the 117 violations were categorized as serious, 
carrying a maximum penalty of $12,934 per violation.

The data also show that OSHA rarely cites violations of the silica 
standard by itself. Citations have usually been accompanied by violations of 
other regulations, further compounding employers’ potential liability in the 
event of an inspection.

Additional figures from OSHA’s first six months of enforcing the silica 
standard for the construction industry are as follows:

	 35	citations	issued	for	failure	to	conduct	an	exposure	assessment	of	worker	
exposure	to	respirable	crystalline	silica.	This	was	the	most	commonly	cited	
violation.

	 31	citations	for	failing	to	adhere	to	the	list	of	equipment	and	tasks,	along	
with	OSHA’s	required	engineering	and	work-control	methods	and	respiratory	
protection.

 20 citations for lack of a written exposure control plan. OSHA did not provide a 
detailed description of which control plan elements were not in compliance, or 
whether	employers	simply	lacked	written	plans	altogether.
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OSHA PUBLISHES INSPECTION AND CITATION 
GUIDELINES

OSHA has posted some insightful information on inspection 
and citation guidance for OSHA inspectors addressing each part 
of the respirable crystalline silica rule. This information should be 
reviewed thoroughly to ensure all avenues of the silica rule have 
been addressed and to learn what the OSHA inspectors will be 
looking for if they show up at your plant. To view the full list of 
inspection and citation guidelines, visit osha.gov. 

NPCA MEMBER RESOURCES
The National Precast Concrete Association has developed 

numerous helpful documents, videos, webinars and other 
educational tools that address OSHA’s respirable crystalline 
silica exposure rule to help ensure your plant is in compliance. In 
addition, NPCA and the Precast/Prestressed Concrete Institute 
(PCI) produced a precast-specific silica exposure control manual 
that will help you meet OSHA’s compliance standards. Visit 
NPCA’s online shop for a digital copy. The manual is free for 
NPCA members.

If you have not investigated the rule and how it affects your 
plant, it is critical to do so before OSHA arrives at your door. For 
more NPCA safety resources, visit precast.org/safety. PI
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Green PIECE

By Kayla Hanson

      Options You Can Use to

CUT ENERGY COSTS 
IN YOUR PLANT 

W hen you think of cutting energy costs 
in your plant, changing the lighting 
is probably your first thought. You 
can simply switch to energy efficient 

bulbs or consider a complete lighting overhaul that 
incorporates automated controls and natural light. But, 
what’s next? Is it changing the way you heat the plant? 
Perhaps it’s even looking into solar energy. 

These are common thoughts and all great ideas, but 
there is more to being green and saving resources for 
future generations than we often realize. There is also 
potential for significant cost savings.

PNEUMATIC CONVEYING
Precast concrete plants that batch 

concrete on-site typically use pneumatic 
conveyance systems to transport cement and other fine 
powdered raw materials, like fly ash, from storage silos 
to the mixer.

Pneumatic conveying is attractive because it:
• Requires minimal space along the piping route

• Provides improved automation for greater control

• Employs few mechanical components

• Keeps particulate matter contained and reduces 
airborne dust

However, a significant drawback to pneumatic 
conveyance is its high energy demand due to the 
system’s reliance on compressed air. Insufficient 
maintenance, inefficient design and inattention to 
process monitoring can lead to increased operating 
costs and a shorter system life. 

Here are some tips to help ensure your pneumatic 
system isn’t adding unnecessary energy costs each 
month.

OPTION  
#1
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Optimize conveying velocity
Operating at optimum velocity will expend only the necessary 

amount of energy to move the product throughout the piping 
route. Higher-than-optimum velocity will result in excess power 
consumption, while even slightly lower-than-optimum velocity can 
cause blockages and a total system failure. Tests are first conducted on 
the raw materials, followed by conveyance tests with the raw materials 
through the system to calculate the optimum velocity. This information 
can usually be obtained from the system’s installer or other vendors. 

Size the system correctly
As bore diameter increases, so does energy demand. The energy 

usage for a 10-inch-diameter bore is almost six times that of a 2-inch-
diameter bore. In addition, mass flow rates decrease exponentially with 
increased pipe length, therefore more energy is needed to transport 
material over longer pipe lengths than shorter pipe lengths. For 

ordinary portland cement with the given energy demand, the mass flow 
rate drops from 150 tons per hour for a 55-yard-long pipe to 70 tons per 
hour for a 220-yard-long pipe, to only 15 tons per hour for a 550-yard-
long pipe.

Minimize system wear
Pneumatic conveyance system components wear gradually with 

normal use, especially since granular materials like cement and fly ash 
can act as abrasives as they pass through the lines. Components wear 
faster at bends, valves and filters. Although it’s important to maintain 
an optimally high conveyance velocity, higher velocities increase 
the material’s abrasive action through the pipes. Commercial plug 
conveying systems are also available which transport the raw material 
through plugs, thereby reducing wear on the pipes. These systems may 
also allow lower operating velocities.

Consider semi-dense or dense phase conveyance 
Dilute-phase conveyance uses low pressure and a high velocity to 

transport the material as it is continuously suspended in air. Dense-
phase conveyance uses a low velocity to transport the material, and 
in turn the material is not suspended in air. The lower velocity results 
in less wear on the lines and significant energy savings. However, 
be sure to perform an energy assessment and weigh the costs and 
benefits before embarking upon a dense-phase system conversion. 
The cost of equipment and installation associated with converting an 

There is more to being green and saving 
resources for future generations than we 
often realize. There is also potential for 
significant	cost	savings.

36   PRECAST INC.

109



existing dilute-phase system to semi-dense or dense-phase 
conveyance can be around 12% greater than that of a dilute-
phase conveyance system.  
 

COLD WEATHER CONCRETING
If your plant is in a colder climate, it’s in 

your best interest to begin gearing up for what 
will inevitably arrive in order to remain energy efficient 
during the winter months. ACI 306, “Guide to Cold Weather 
Concreting,” states that cold weather concreting conditions 
exist when the air temperature is expected to fall below 40 F 
at any time during the protection period.

Depending on the aggregate storage system at your 
plant, as well as the severity of the weather, you may need 
to heat the mix water, heat the fine aggregate or heat all 
the aggregate you will batch into the mix. You will achieve 
significant cost savings when the boiler efficiency is 
optimized and the aggregate moisture content is kept low. 

Here are some tips to ensure your aggregates aren’t 
causing you more time, labor and cost on a daily basis.

Provide drainage and shelter
To help keep aggregate moisture content low, ensure that 

stockpiles have sufficient drainage. Aggregate stockpiles 
stored in direct contact with level ground have higher 
moisture contents, particularly at the bottom of the piles. 
Providing a paved, inclined base for the aggregate stockpiles 
helps water to drain, prevents soil contamination and keeps 
raw material from becoming buried and lost in the ground. 
Also, consider storing aggregate under a shelter. 

Adjust stockpile height and capacity
Fine and coarse aggregates share few similarities. They 

serve different functions in concrete and require different 
care and handling. Fine aggregate tends to hold more water 
than coarse aggregate. By decreasing the fine aggregate 
stockpile height, the moisture has to travel less distance to 
drain from the aggregate. Consider increasing the stockpile 
drainage efficiency by decreasing its height.

Control the process
If your plant uses heated aggregate bins, covering the bins 

with a tarp can help insulate the bins and heat the aggregate 
more uniformly. In addition, installing thermostats in the 
bins and employing an automated heating system that turns 
off when the appropriate temperature has been reached will 
help avoid overheating the aggregates.

Know your heating system
Heating aggregate with steam or hot air supplied directly 

into the aggregate bins requires about 50% less energy 
than heating aggregates by circulating steam through pipes 
in contact with the aggregates. However, direct heating 
methods cause humidity variations, which you must monitor 
and regulate. Additional sensors and automatic mix water 
adjustment systems can help regulate these inconsistent 
aggregate characteristics.

TRUCK OPERATION AND FLEET 
MANAGEMENT

Looking beyond direct plant operations, 
another way to significantly reduce energy costs is to review 
your truck operation and maintenance plan. 

Here are some ideas your fleet can employ to cut fuel and 
maintenance costs.
 
Track fuel consumption

Start by tracking fuel consumption, remembering that 
monitoring the number of miles driven and dividing that by 
the gallons of fuel consumed does not provide a full picture. 
According to the American Trucking Association, idling 
vehicles consume 1.2 billion gallons of diesel fuel each year. 
In general, drivers should be advised to shut off engines if 
idling for longer than 5 minutes. In addition, maintenance 
costs may decrease over time as idling times decrease. Diesel 
flow meters can provide more precise fuel consumption 
information and help identify whether retrofitting or 
replacing parts may be necessary.

Additionally, ensure that communication between 
drivers and all involved plant personnel is consistent and 
proactive. This will help reduce confusion and ensure the 
correct products are on each load every time, thus reducing 
additional delivery trips and wasted trucking expenses.

Optimize routes
GPS systems and smartphone applications can provide  

real-time suggestions for alternate routes, notify you of 
vehicle travel speeds in upcoming congested areas and even 
warn you about potholes, which can help drivers arrive at 
the intended destination faster and safer. 

In addition to identifying the shortest travel distance and 
reducing travel time, consider other characteristics about 
the route, such as road gradation, road condition and the 
number of left turns. All of these can be difficult and cause 
long waits unless appropriate traffic signaling exists.

Maintain your investment
Implementing a structured, well-planned preventive 

maintenance regimen can help improve your fleet’s fuel 
efficiency, prevent unexpected repairs and ensure your 
products get to their destination safely and on schedule.

Never too late cut energy costs
Energy- and cost-saving opportunities are hiding in 

plain sight in every precast operation. The first step toward 
lowering your energy consumption is being aware of how 
much you’re currently using and watching how your plant’s 
use fluctuates throughout the year. Most energy-saving 
opportunities in precast plants have flexible solutions where 
you can determine the level of commitment and investment. 
Don’t let the fear of a massive energy use overhaul prevent 
you from reaping the benefits and savings of what could be a 
quick and easy fix. 

Kayla Hanson is NPCA's director of technical services.

OPTION  
#2

OPTION  
#3

The first 
step toward 

lowering 
your energy 

consumption is 
being aware
of how much 

you’re currently 
using and 

watching how 
your plant’s 

use fluctuates 
throughout  

the year.
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MASTER Precaster

M ike Loy enjoys joking with his son about how 
to do things better, like most dads do. Matt 
looks up to his father as a role model, like most 
sons do. They’ve butted heads since the day 

they started working together 10 years ago, but at the end 
of the day, they love working with each other at Bethlehem 
Precast in Bethlehem, Pa.

In 2012, Mike became the first person to complete NPCA’s 
Master Precaster program. This year, his son followed suit, 
which makes them the first father-son duo to earn the Master 
Precaster designation.

Mike started his Master Precaster path before the program 
was fully developed, beginning with the Production and 
Quality School Level I course in 2000. Matt started taking 
classes to continue his education in the industry.

“It was really just about being better people, better 
leaders,” Matt noted. “We were both just trying to be more 
invested in the company and keep our education going.”

In addition to the skills and knowledge gained by going 
through the program, both said the biggest benefit was 
meeting other people in the industry.

“You get to share your ideas with other people’s ideas, so 
you really expand your knowledge even more,” Mike said. 
“You meet so many different people from so many different 
companies that do so many different types of precast because 
not all precast is the same.”

For Matt, the networking was the biggest benefit.
“You’re not just learning from the teachers, but you’re also 

learning from the people that you’re around,” he said. 
In addition, listening to the instructor’s stories about being 

in the field made it easier for him to bounce ideas off of them. 
 “It’s a great learning experience to branch off and learn 

new things,” he said.
Despite being father and son, there was no rivalry between 

the two as they completed the certification, just respect.
“I’m very proud of what he’s done and what he does for the 

company,” Mike said of his son. “He’s really knowledgeable, 

and he does a lot for the 
company. He’s come a long way 
in 10 years, and I’m just very, 
very proud of him.”

Matt joked that working 
with his dad does come 
with challenges, but he 
likes seeing what can be 
accomplished. And despite 
both being named Master 
Precaster, neither one walks 
around with a sense of 
arrogance.

“Some guys do look up to you when you have 
that (designation) because they know that you’ve come along 
way to get what you’ve got,” Matt said.

Mike relayed a similar sentiment.
“Guys believe in you more because they know you’ve gone 

through learning the knowledge of what we do,” he said. 
“They know that you’ve gone through all the stages and 
learned a lot on your trip up the ladder. It wasn’t just thrown 
at us. 

“We’ve earned it. We’ve worked hard for it. We put in time 
for it. We’re here every day to try to set a good example for 
the other guys, so they can achieve the same goals we have.”

Both recommended others go through the program to 
meet people in the industry and continue their education.

“You’ll meet tons and tons of new people and learn tons 
and tons of new stuff,” Mike said. “You’ll really learn that 
it’s not just about what you do in your plant. It’s about what 
everybody does in the entire NPCA and industry. 

"It’ll really broaden your horizons.” PI

Matt Werner is the managing editor of Precast Solutions magazine 
and is NPCA’s communications manager.

Master Precaster:

Like Father, Like Son
Mike and Matt Loy become the first  
father-son duo to achieve Master Precaster.

Mike Loy 
(right) with his 
son Matt Loy.

By Matt Werner
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I n June, the NPCA Foundation Board of Directors held a strategic 
planning meeting in San Diego, in conjunction with the 2018 
ASCE National Concrete Canoe Competition, where they 
discussed the future of the Foundation and how to best advance 

the precast concrete industry. During the meeting, the board refined 
their mission and identified new opportunities to help NPCA members 
with their business needs, including workforce development.

The Foundation also sponsored the concrete canoe competition, 
which was hosted by San Diego State University. This is the third year 
the Foundation has been involved with concrete canoe and ASCE’s 
31st annual competition. Concrete canoe attracts more than 200 
schools to local and regional competitions nationwide. The top 24 

teams are then invited to the national competition. 
As a sponsor of the event, the Foundation participated in both 

display and race days where they hosted a tent to network with 
students and faculty from schools mainly from the United States and 
Canada. Foundation board members and NPCA professional staff 
met nearly 200 students, sharing information with them about the 
many career opportunities in the precast concrete industry, as well as 
unique applications for precast. Additionally, they talked with students 
about Foundation scholarship and internship opportunities at NPCA 
member companies. 

“Because of our outreach effort at the ASCE National Concrete 
Canoe Competition, the Foundation was able to bring in almost 70 

FOUNDATION News

Foundation Board Meeting and

Concrete Canoe  
2018 Recap N
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To see more photos and videos from 
the Concrete Canoe Competition, visit 

precast.org/foundation

new student and faculty members of NPCA,” said Marti Harrell, 
NPCA Foundation executive director. “These students and faculty 
are now connected to our network of NPCA members for plant 
tours, lunch and learns at their schools, and internship and job 
opportunities within the precast concrete industry. The Foundation 
is working to connect NPCA members and future engineers with the 
goal of bringing qualified engineers to the industry to work, and to 
keep precast concrete top of mind for those engineers who end up in 
specifying roles once they are out of school. 

“I encourage NPCA producer and associate members to get 
involved with their local schools to be a resource for concrete canoe 
teams, and for students and faculty in general. Opening your plant 
for plant tours is a great way to introduce yourself to the local school 
and an excellent way to get precast into the forefront of engineering 
and construction management. If you’re not sure how to get started, 
NPCA professional staff is always willing to help with resources and 
introductions to schools in your area.”

California Polytechnic State University’s concrete canoe team 
took home the big prize with their Vincent van Gogh-inspired 
canoe, repeating their 2017 win. University of Florida and Université 
Laval came in second and third, respectively. 

The Foundation will sponsor the 2019 ASCE National Concrete 
Canoe Competition, which will be held at Florida Institute of 
Technology in Melbourne, Fla. PI
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“If you’re not sure how to get started, NPCA 
professional staff is always willing to 
help with resources and introductions to 
schools in your area.”
–Marti Harrell, NPCA Foundation executive director
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FOUNDATION News  

2018 NPCA FOUNDATION  

Scholarship Recipients
In 2018, the NPCA Foundation awarded 18 scholarships to undergraduate and graduate students pursuing studies related in civil engineering, 

architecture and construction-related curricula. The scholarship provides financial aid and increases the student’s awareness of the many benefits 
precast concrete products can provide the specifying community. The NPCA Foundation thanks NPCA members who sponsored the winning 
recipients.

Beginning with the 2017 scholarship, students are required to work a minimum of 320 hours at an NPCA member company each year in order to 
receive payment for years two, three and four. The NPCA Foundation encourages NPCA members who are interested in volunteering as a potential 
internship location to contact Marti Harrell, NPCA Foundation executive director, at mharrell@precast.org or (317) 571-9500. PI

Matthew Bezold 
School:	Purdue	University
Major: Building Construction Management
Sponsor: KOI Precast Concrete Products

Lanie Chandler
School:	Louisiana	State	University
Major: Civil Engineering
Sponsor:	Gainey’s	Concrete	Products

Patrick Doyle
School:	Penn	State	University
Major: Civil Engineering
Sponsor: Monarch Products Co.

Dania Flores
School:	California	State	University,	Chico
Major: Construction	Industry	Management
Sponsor: Oldcastle Precast Inc.

Garrett Hoffman
School:	Raritan	Valley	Community	College
Major: Business Management
Sponsor: Flemington	Precast	&	Supply

Blake Hurst
School:	Drexel	University
Major: Architecture
Sponsor: Terre Hill Concrete Products

Tyler Kliensasser
School: South Dakota School of Mines & 
Technology
Major: Civil Engineering
Sponsor: Panhandle Concrete Products Congratulations to all the 2018 NPCA Foundation scholarship recipients.

Roberto Montes
School:	California	State	University,	Chico
Major: Construction	Industry	Management
Sponsor: Smith-Midland Corp.

Ryan Murai
School:	Loyola	Marymount	University
Major: Civil Engineering
Sponsor: Jensen Precast

Farris Soboh
School: University	of	Texas	at	Austin
Major: Civil Engineering
Sponsor: Oldcastle Precast Inc.

Arjun Vorster
School:	Trine	University
Major: Civil Engineering
Sponsor: Mack Industries

Jerry Xiong
School: California	State	University,	Chico
Major:	Construction	Industry	Management
Sponsor: Jensen Precast

6/5/2018 IMG-3306.JPG

https://drive.google.com/drive/u/0/my-drive 1/1

NOT PICTURED

Mariah Anton
School:	Colorado	State	University
Major: Civil Engineering
Sponsor: Vaughn Concrete Products

Mason Brand
School: University	of	Wisconsin	–	Madison
Major: Civil Engineering
Sponsor: Dalmaray	Concrete	Products

William Cole
School: Middle	Tennessee	State	University
Major: Construction Management
Sponsor: Holton Concrete Products

JT Scott
School: University	of	Tennessee,	Knoxville
Major: Civil Engineering
Sponsor: Permatile Concrete Products

Madison Whittman
School: Washington	State	University
Major: Architecture
Sponsor: Olympian	Precast	Inc.

UNDERGRADUATE STUDENTS

Derek Harris
School: University	of	Nebraska	–	
Lincoln
Major: Civil Engineering
Sponsor: Panhandle Concrete 
Products

GRADUATE STUDENT –  
Daneen Barbour Scholarship 
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Specifier webinars
 NPCA will offer four free webinars to targeted groups of specifiers 
in the last quarter of the year. Topics include microbially induced 
corrosion, gravity retaining walls, precast concrete paving slabs and 
wastewater. These webinars provide a great tool for NPCA to reach 
specifiers across the United States and Canada. They can also be a 
great marketing tool for your company. Be sure to share precast.org/
npcawebinars with your network of specifiers and customers and invite 
them to attend these important webinars. Some NPCA members have 
even invited local specifiers to their plant for lunch to watch a webinar 
and follow it with a question and answer session and a plant tour. This 
is an easy way to connect with your customers.

The NPCA professional staff works to expand the use of quality precast concrete products in many ways.  
To keep you informed of these ongoing efforts, we created the Working For You page at precast.org/working-for-you. 

This recap provides a high-level overview of staff activities throughout the past six months.  
Visit the Working For You page to read the full stories or learn more.

I N  R E V I E W

NPCA Education Outreach for the  
Remainder of 2018
During the first half of 2018, National Precast Concrete Association 
professional staff members 
trained more than 260 college 
students and more than 1,300 
specifiers on the many benefits 
and applications of precast 
concrete. The last half of 
2018 is shaping up to be just 
as productive with an active 
schedule.

Outreach to schools, students and faculty
An area that continues to grow is NPCA’s effort to connect with 
schools, students and faculty. This fall will be no different. NPCA 
professional staff members will be presenting in civil engineering, 
architecture, and construction management classes, as well as at 
American Society of Civil Engineers student chapters. Some schools 
include Southern Illinois University, University of Portland, North 
Carolina State University, Purdue University and many others. Faculty 
enjoy hosting industry professionals as guest lecturers to share 
real-world experiences with their students. They also have taken 
their classes on plant tours and to job sites. We encourage NPCA 
members to reach out to local schools – including high schools, 
vocational schools and universities – to connect. It’s a great way to 
introduce the next generation to precast and find talented employees 
for your business.

Specifier presentations and tradeshow exhibits
NPCA professional staff will be hitting the road in the coming months 
to talk to specifiers across the country at meetings being held by ASTM 
Committee C13, Illinois Environment and Health Association, Precast 
Concrete Association of Virginia, American Concrete Institute and more. 
Visit precast.org/technical-services-representation to see where we will be 
traveling. If your precast plant is located nearby or you will be attending the 
event, stop by the NPCA booth or attend the presentation. We would love 
to see you and connect you with specifiers in your area who want to know 
more about precast concrete.
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For more information about NPCA’s education 
outreach efforts, visit precast.org or contact Marti 
Harrell, vice president of technical services and 
professional development, at mharrell@precast.org.

44   PRECAST INC.



ASSOCIATION & INDUSTRY News

NCCCO Offers Crane Operator Certification
for	Short	Booms	Common	in	Precast	Industry

The National Commission for the Certification of Crane 
Operators (NCCCO) has released a CCO certification 
program specifically for operators of boom trucks with 
short booms, no attachments/extensions, and a basic load 
chart.

The new CCO Telescopic Boom-Swing Cab Restricted 
(TLL-R) operator certification is a restricted version of the 
CCO Telescopic Boom Swing Cab (TLL). It was developed 
specifically for operators of the type of crane commonly 
used in the precast concrete and similar industries. A 
restricted certification is also offered for Telescopic Boom-
Fixed Cab cranes (TSS-R).

Crane operators achieving the TLL-R certification are 
restricted to operating telescopic boom cranes with a 
maximum boom length of 37 ft. Cranes may not be equipped 
with any attachments or jibs/extensions (operation from 
the main boom only), and the crane must utilize only a basic 
load chart.

To achieve certification, candidates must pass the Mobile 

Crane Operator Core written exam as well as a modified 
version of the Telescopic Boom written exam that features a 
QMC boom truck load chart.

The practical exams are unchanged from the existing TLL 
and TSS programs. The type of crane used on the practical 
exam must match the type an operator wishes to be certified 
for, such as swing cab (rotating operator’s station) or fixed 
cab (fixed operator’s station). All NCCCO certification 
eligibility and medical policies common to other CCO 
operator certifications apply.

Operators already holding the full TLL or TSS 
certification are not affected by the introduction of this new 
restricted certification since their existing certifications also 
cover the cranes that fall under this new restriction.

More information about the new TLL-R and TSS-R 
certifications is available in the Mobile Crane Operator 
candidate handbook which also contains application forms 
and other program information. It can be downloaded from 
nccco.org/handbooks-forms. PI

Detailed 
information 

about the new 
exam, including 
test options and 
fees, may also be 

viewed at
nccco.org/tbr

Kevin Camp Joins 
NPCA Board
Kevin Camp, owner of Camp Precast 
Concrete 
Products 
Inc., has 
been 
appointed 
to the NPCA 
Board of 
Directors 
to	fill	a	seat	
vacated 
by	Philip	
Shoults, who has left the precast 
concrete	industry.	Camp	is	the	second-
generation	owner	of the	plant	started	in	
1968	in	Montgomery,	Vt.,	by	his	parents	
Dale	and	Mary	Camp.	He	has	worked	in	
the	industry	for	35	years.

Kevin Camp

 FREE WEBINAR:  Employer Rights and Responsibilities  
When Employing Foreign Nationals
NPCA’s free webinar, “Immigration On-site Visits: Employer Rights and Responsibilities,” presented by Michael 
E. Durham, of Bose McKinney & Evans LLP, explores how federal immigration agencies are increasing their efforts 
to crack down on undocumented workers and the companies that employ them. This webinar will review an 
employer’s rights and obligations under federal law with respect to the employment of foreign nationals in the 
United States, present the steps an employer should undertake to limit the risk and exposure in the event of an 
immigration audit or raid and discuss the actions an employer should take during an immigration raid.

The webinar will be Thurs., Oct. 25, 2018, from noon to 1 p.m. Eastern.  
Visit precast.org/WEBICE to register.

New Affinity Partner for First Aid and Safety Services
NPCA members can take advantage of a new member benefit thanks to a 
partnership with Cintas. The agreement, part of NPCA’s Affinity Program, offers 
NPCA members in the U.S. access to first aid, safety and automated external 
defibrillator (AED) services at national pricing.

To get started, members can contact a Cintas rep to set up a free site survey.  Members who wish to partner with 
Cintas can choose from a first aid cabinet restocking service – Cintas will restock existing cabinets – as well as 
the option to purchase or lease AEDs with a Cintas-provided all-inclusive maintenance program. Cintas offers 
instructor-led training and online classes. 

Additionally, Cintas is NPCA’s Affinity Partner for uniform and facility services that were previously provided by 
G&K Services. Cintas acquired G&K in 2017 and the brand has now been fully integrated into the Cintas brand.
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People & 
Products 
is a forum where 
NPCA members 
and nonprofit 
organizations can 
share information 
on new products, 
personnel 
promotions, 
acquisitions 
or service 
announcements 
concerning the 
precast concrete 
industry. Items  
are printed on a 
space-available  
basis.

For possible inclusion, 
send your press  
releases and photos to 
sgeer@precast.org.

People & Products
SPILLMAN 
COMPANY HIRES 
NEW ENGINEERING 
MANAGER

Matthew Karnes has 
joined Spillman Company 
as engineering manager. 
Karnes has worked with 
Pettibone, BOMAG 
America and Honda, 

where he gained extensive experience with heavy 
machinery metal fabrication, finite element analysis 
and weldment design. He brings all of these skills 
and more to Spillman’s engineering and sales 
departments to help the company maintain its 
customer service standards.

BRIAN LINS JOINS iwi 
CONCRETE EQUIPMENT 
GROUP

iwi Concrete Equipment 
Group hired Brian Lins to 
join its sales and operations 
team. Lins graduated 
from the Terry School of 
Business at the University 
of Georgia with a major 

in management information systems. He joined the 
U.S. Navy after graduation and served for eight years 
in supply and logistics. He has been in sales since 
leaving the Navy, most recently for 12 years working 
as the business unit manager for ELE International.

MANITEX 
INTERNATIONAL 
ADDS TWO REGIONAL 
BUSINESS MANAGERS

Manitex International 
expanded its sales team 
with two new regional 
business managers for 
its articulating crane 
division. Sam Welch has 

been appointed to the Western region of the U.S. 
He has been in the crane industry since 2014 selling 

cranes to customers 
both domestically and 
internationally. Chris Ruiz 
was most recently a regional 
sales manager for Hiab, 
where he was responsible 
for the Gulf Coast region. 
Ruiz will be covering the 
South-Central region of the 
U.S. for Manitex.

XYPEX INTRODUCES NEW PRODUCT 
Xypex has released Bio-San C500, a new product 

on the market available to protect concrete in 
conditions with high levels of hydrogen sulfide (H2S). 
It contains mineral solids that remain permanently 
fixed within the concrete through the life of the 
structure. These kill acid-generating microbes that 
proliferate in high hydrogen sulfide conditions. 

Bio-San C500 is recommended for use in sewage 
systems, manholes, lift stations, drop structures 
and force main outflows, as well as various areas in 
wastewater treatment plants.

MH EQUIPMENT ADDS 
NEW REGIONAL SALES 
MANAGER

MH Equipment has 
welcomed John Judd as 
regional sales manager. 
Judd will be responsible 
for sales team leadership 
and driving revenue at MH 
Equipment’s Evansville, 
Ind.-based facility. 

He has more than 17 years of sales, sales 
management and operations experience in the 
industrial laundry and finished lubricants/fuel 
industries. Having served as a territory sales manager 
and general sales manager, he has expertise in sales 
processes, team building and management.

 
 

Matthew Karnes

INDUSTRY News

Brian Lins

Sam Welch

Chris Ruiz

John Judd
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EMH PARTNERS WITH GLONING TO ENHANCE EUROPEAN 
CUSTOMER SERVICE AND SUPPORT 

EMH announced a 
strategic partnership with 
Gloning Krantechnik 
of Stödtlen, Germany, 
to enhance regional 
service and support for its 
growing customer base in 
Europe. Gloning will be 
responsible for servicing 
and supporting the 

complete line of EMH overhead material handling product solutions, 
including overhead cranes, workstation cranes and crane kits. 

MAX USA HIRES NEW MID-
SOUTHEASTERN REGIONAL SALES 
EXECUTIVE

MAX USA Corp. has hired Michael Butti 
as mid-southeastern regional sales executive. 
Butti has worked in the tool, fastener and 
construction industries for more than 20 
years. He has worked with contractors 
and original equipment manufacturers to 
identify project opportunities and has called 

on a variety of contractors, subcontractors and construction supply 
houses to sell tools and fasteners for ongoing commercial construction 
projects. 

SIMPLE SETUP ALLOWS HOISTCAM CAMERAS TO BE  
SELF-INSTALLED

HoistCam remote camera monitoring systems from Netarus has 
made self-installation and troubleshooting easier. The company 
launched a series of videos to complement its online support system 
and knowledge base of frequently asked questions.

Designing products that are easy to install reduces costs and enables 
customers to deploy cameras on their schedule, rather than having 
to arrange for a service technician. In addition, it makes it easier for 
cameras to be moved from one piece of equipment to another as the 
situation dictates. Current customers can access the installation and 
troubleshooting videos by contacting customer service.

HYUNDAI MATERIAL HANDLING TEAMS WITH LEADING 
OTTAWA DEALERSHIP 

A.M.B. Lift has added Hyundai forklifts to its offerings. For nearly 
20 years, Hyundai Material Handling has developed diesel, LPG and 
electric forklifts from 3,000 pounds to 55,000 pounds capacity for 
various applications. A.M.B. Lift offers sales and services throughout 
Eastern Ontario, parts of Central Ontario and Western Quebec.

INDUSTRY PIONEER PASSES
Lendon “Paul” Fergusen, founder of 

American Manufacturing Group, passed away 
peacefully on July 25, 2018. He joined Besser 
two years ago as a sales consultant when 
AMG’s rubber gasketed adjustable box culvert 
equipment was acquired by Besser. His 
dedication to the industry was well known. 
He was involved with ASTM International for 
more than 25 years and was a member of the 

committee that created the standardized specification for precast box 
culverts using a rubber gasket seal throughout the United States.  PI

Michael Butti

Lendon “Paul” Ferguson
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Precise Forms Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Press-Seal Corporation . . . . . . . . . . . . . . . . . . . . . . . . 36

Seaman Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Sika Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Spillman Company. . . . . . . . . . . . . . . . . . . . .back cover

Strike Products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Strong Products Inc. . . . . . . . . . . . . . . . . . . . . .tab back

Taylor Machine Works Inc. . . . . . . . . . . . . . . . . . . . . . 13

Titan II Precast Management System. . . . . . . . . . . . 78

TOPWERK America Ltd. . . . . . . . . . . . . . . . . . . . . . . . 19

TSI Inc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Tucker’s Machine & Steel Service Inc. . . . . . . . . . . . . . 1

Weckenmann Anlagentechnik GmbH & Co. KG . . . . 18

Acceptance of advertising does not imply NPCA’s 
endorsement of the product. NPCA reserves the 
right to reject advertising copy and does not accept 
responsibility for the accuracy of statements made by 
advertisers.

This publication is designed to provide accurate and authoritative information in regard to the subject matter covered; however, National Precast Concrete Association and Precast 
Inc. magazine act as mediators without approving, disapproving or guaranteeing the validity or accuracy of any data, claim or opinion appearing herein. Information is provided 
and disseminated with the understanding that the National Precast Concrete Association and Precast Inc. magazine are not engaged in rendering engineering, legal or any other 
professional services. If engineering, legal or other professional assistance is required, the services of a competent professional should be obtained. National Precast Concrete 
Association and Precast Inc. magazine do not assume and hereby disclaim liability to any person for any loss or damage caused by errors or omissions in the material contained 
herein, regardless of whether such errors result from negligence, accident or any other cause whatsoever.

For the most up-to-date information about NPCA 
events, visit precast.org/meetings

CALENDAR OF     
   Events
+

Feb. 28 - March 2, 2019
THE PRECAST SHOW 2019
Kentucky International  
Convention Center
Louisville, Ky.

Oct. 4-6, 2018
NPCA 53RD ANNUAL 
CONVENTION   
Omni Providence Hotel
Providence, R.I.

Oct. 3-5, 2019 
NPCA 54TH ANNUAL 
CONVENTION
Hyatt Regency Seattle
Seattle, Wash.

March 5-7, 2020
THE PRECAST SHOW 2020
Fort Worth Convention Center
Fort Worth, Texas
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