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Who says we have a retaining wall facing block problem? Those who have fallen into that trap
probably don’t understand the question.
Photo by Paul Macklin
showing distress in SRW
blocks on a CDOT project in
Colorado

Let’s shed some light on this non-issue. Concrete Masonry Units or plain old Cinder Blocks do not
suffer the apparent durability deficiencies that the new “Segmental Retaining Wall” blocks exhibit.
Stigmatizing all concrete blocks is just plain wrong and it is costing us a lot of money. Worse, it is
stopping the clock on advancing GCS™ technologies in some quarters.
At issue is the lack of appropriate experience within the groups of “experts” who are holding up
progress while they come up with testing procedures to that will guarantee durable blocks. This
may be needed for SRWs, but where have we seen a problem with Cinder Blocks? Just as with
reinforced soil (the majority of those writing and voting on MSE guidelines are not qualified to do
so), the experts working with block durability generally lack the experience to do so.
How do I know this? Our group of researchers and engineers have been working with
Geosynthetically Confined Soil (GCS™) since inception – the 1970’s. Partner Al Ruckman and I
worked with the originators of the GCS™ concept, John Steward, John Mohney and Dr. Dick Bell.
John and John were with the Forest Service in the northwest and Dr. Bell was at Oregon State.
With their advice, we built what continues to be the largest demo wall of this genre of wall types.
We collaborated later with Gordon Keller of the Forest Service to develop facing systems. We
sought both economy and esthetics. As engineers, economy was the goal. Esthetics were just for
marketing.
Keller was in the Quincy, California area. He had a fellow traveler, Mike Burke with the Forest
Service in Durango, Colorado. That pair built GCS™ walls faced with tires, wraps, wire, and more.
They experimented with manures to enhance facing vegetative growth.
Al and I developed treated wood timber systems we trademarked as Geosystems at the Colorado
Department of Highways, and at that time, timber was very inexpensive. Then the spotted owl

and related woes came along and, overnight, timber facing was at premium prices. Keller, Burke,
Al and I all had several articles and papers published on facing research and development as
improvements to the wrapped faced walls.
We had looked at concrete blocks, known in the vernacular as cinder blocks and at ASTM and
NCMA as Concrete Masonry Units or CMUs. These were relatively expensive for one and we were
concerned about “connection strength” at the facing. Our timber systems had positive connections
with nails and spikes and the wraps were locked back. We expanded our research to include Dr.
J. T. H. Wu at the University of Colorado/Denver and began exploring this connection strength
issue. We found that lateral loads on facing blocks are a function of spacing of the inclusions.
With 8 inch spacing, lateral loads are practically negligible. Horizontal loads on facing blocks are
independent of depth. They remain constant (low) at any wall height. We determined that CMUs
were, therefore, an optimum construction material.
About this same time, I chaired the Transportation Research Board Committee on Geosynthetics
(90-97), a role that was mentored by Verne McGuffey, then of NYSDOT. Verne and his group that
included David Suits had built a GCS™ wall with weak, nonwoven fabrics and a wrapped face. An
industry based on geosynthetics in transportation emerged seemingly overnight, and there was a
great need for good engineering guidance for our end users. Verne was instrumental in leading
this quest from a user’s perspective. He understood the power and potential of this new concept
of internally supported systems with “flexible” tensile inclusions. You got to admit that it is
counterintuitive at first look. Verne and Dr. Haliburton taught the first national classes on this
subject. I attended their pilot, which included a bevy of vendors who wanted to make sure that
nothing untoward was said. Bob Holtz, Barry Christopher, Ryan Berg, Dov Leschinsky, Jim Collin,
Jerry DiMaggio and a few others succeeded Verne as national instructors for NHI and FHWA
workshops. Bob Koerner created a new institute at Drexel University to provide research and
support. And there were a number of notable engineers and marketers who held sway on the
directions these new technologies took.
It was in the early 90’s that the world got out of tilt. At first Al and I participated in developing
design guidelines that would foster implementation of this remarkable new concept. (Well, not
exactly new – 3000 year old GCS™ structures are still in existence in the Mideast – they used
reeds and palm fronds as tensile inclusions.) Early on in our reincarnation, there was a ground
swell of excitement to both explore all the possible uses for the emerging varieties of
geosynthetics and to develop design guidelines so engineers and others could begin implementing
and adopting the new materials and methods.
What happened, and I apologize for my role in this, was that the common wisdom could not get
past tieback design analogies. Externally supported systems like tiebacks are simple to explain.
So in developing GCS™ concepts, the national committee approach was typical….accept what the
dumbest one at the table understands …..and we wound up with great big facing elements,
tremendously positive connections and very stiff inclusions. And wide spacing for economy. All of
which led to our national disgrace of foisting wall systems on the public that have a failure rate.
Can you imagine popularizing bridge systems that have a 2%-8% failure rate? This shows that the
folks who should be in charge of this just don’t understand. They don’t have the training,
experience or aptitude to understand that the existing MSE systems have serious deficiencies, thus
they cannot take the next step in understanding how truly powerful GCS™ systems can be.

In an effort to bring folks to their senses, I built a full scale bridge pier with cotton bedsheets from
J. C. Penney. Our crew then loaded the pier with a tall stack of jersey barriers. I made a
professional video of this and circulated it nationally. The point being that when the soil is
compacted and confined, it exhibits very different properties. But we could not get past the
committee mentality. The industry could make more money with the expensive blocks and heavy,
stiff grids. FHWA and DOT bridge engineers who comprise the AASHTO rule making group did not
have to learn anything.
(You need to know all this to appreciate how phony is this facing block crisis. I am indeed going
to get to facing block durability.)
The dysfunction still exists. Mike Adams of FHWA’s Turner Fairbank Highway Research Center has
millions of dollars of GCS™ walls, piers and abutments in their front yard for all to see. All with
CMU facing. He demonstrated that the bearing capacity of this system can exceed 20 tons per
square foot, which is bedrock properties. FHWA calls their system Geosynthetically Reinforced Soil
(GRS). Yet another wing of the FHWA still promotes the old committee system called Mechanically
Stabilized Earth (MSE) and forces this wrongheaded technology on our highway users.
Sadly, research – meaningful research – has about come to a halt. Our engineers are complacent
with being super-techs following this or that guideline. Well, there are two projects of note, come
to think of it. One is NCHRP 12-59(1) where we will soon shake a
GCS™ wall to demonstrate it will be the last structure standing in an earthquake, and the other is
NCHRP project 24-22 where they wanted to see if low quality backfills could be used in MSE walls.
I scoffed at that one from the beginning. You know, if you have a failure rate using the good
stuff, what is the question? Their first attempt failed in a rain during construction. What was
learned from that…as in how good are MSE technologies?…nothing. The community as a whole,
as if anyone is ever looking to improve their skills, took little note.
Al and I shed our shackles early on. We have built hundreds of millions of dollars worth of
projects over the years. We led and then created several design/build companies that use the safe
and proven GCS™ concepts. We found that, as contractors, GCS™ is less expensive and less
problematic to construct, and this cost does not include the surcharges on the MSE walls to repair
their failures.
A failure rate. Wonder how many MSE walls are just barely hanging on? Glad my name is not on
any of them.
All of this leads to the facing block discussion. The humble CMU has been around for a long time.
It was developed empirically. Generations of trials and successes. I hear Carl Sagan’s voice when
I think of the “billions and billions” of CMUs that are in service around the world. From the colds
of Siberia to the sweltering temperatures of Africa. Sun, rain, cold, hot, snow, ice, salt. ….
Walmarts, Targets, Kmarts and on and on. I have yet to see a CMU fail in service. Not that is
has not happened – but it must be extremely rare and likely explainable. Unlike some of the
nebulous issues with Segmental Retaining Wall blocks (SRW)s.
Early on in our transitions from wood to CMU facing, the National Concrete Masonry Association
(NCMA) sponsored articles and travels to conferences related to my theme of “what can you do
with a cinder block”. We had used CMUs of various colors and textures to build some attractive
walls. NCMA cancelled my relationship with them following formation of a subgroup around

Segmental Retaining Wall facing blocks. The manufacturers could make 50₵ a block on these
larger SRW units whereas the margin on CMUs is about 10₵. So, why promote cinder blocks? And
these larger, heavier, more expensive, more profitable SRW blocks and their connection pins
meshed with the national hysteria for quasi-tieback MSE systems.
Problem was these huge SRW units are a different shape and often manufactured with variable
materials, molds and methods, compared to the work horse CMUs. These things had not seen
service. There were problems with some blocks, beginning I think in Minnesota and primarily with
freeze-thaw, except this is not known for sure. Maybe they rot all year. Perhaps the minor
additional stress created with fusion and phase change at 32 degrees and below is not the primary
mechanism.
Testing in the world of soils and composite materials like asphalt mixes, concrete mixes is not an
exact science. We look mostly at empirical methods and data. We can compare, for example, but
very often we cannot quantify. Our equations can predict the past and the known, but cannot
predict the future, i.e., we cannot project behavior based on past observation and performance.
This is painfully the case with GCS™. We can write a design equation around a specific test
construction. But that equation will not allow us to correctly predict the outcome when we vary
major components such as spacing, soil type and more.
So it is with the “wall blocks”. Some seem to be fragile, but who knows why and who knows if it is
just one factor. The observed failures around the country may be from a variety of factors. It is
comical to pathetic to watch our non-experts try to explain and prevent this curious block behavior,
in the meantime stopping the clock. I will invite them to explain GCS™ when they get this one
figured out.
Nevertheless, our non-experts just keep questioning all concrete blocks categorically, which serves
to limit the use of all concrete blocks. Just as they cannot grasp the disappointingly simple
concept of GCS™, these AASHTO, FHWA and other leaders keep their blinders on and cannot see
that CMUs coupled with GCS™ offer much lower cost walls and abutments and with factors of
safety 20 times that of MSE.
In conclusion, the question of block durability has already been solved through
generations of empirical testing with combinations of mixes, compaction and curing
for CMUs . It was never a problem for those of using the better design we call GCS™.
An engineer would understand that SRWs are in a class of their own and obviously
need further study….and also understand that it is not an endemic concrete block
issue but an issue with these newfangled SRWs. Perhaps the real question is where do
we find an engineer.

Appendix --- Some photos and comments from the beginning of time with our
combination of GCS™ and CMUs. Look at how long this technology has been used,
how many places and how many agencies have these in service on their roadways.

The University of Wisconsin sponsored
some workshops on designing with
Geosynthetics. Dr. Dave Elton, Mike
Simac and Bob Barrett were instructors.
Part of the three day workshop included
building a GCS™ pier with CMUs and
then taking the blocks away to illustrate
that this is not a quasi-tieback system.

Al Ruckman, left, with Steve Heiber and
Steve Foster, look at a demo wall
sponsored by Colorado DOT and Tensar
where we used a Japanese technique
introduced to us by Dr. J. T. H. Wu. We
placed a wire on the fabric at the back
of the blocks. At the end of
construction, we hooked an electric
welder to the ends of the wires and
melted the fabrics at the connection.
Nothing happened. I broke out blocks
so visitors could reach back and
manually verify the blocks had been
rendered free standing. This debunked
the facing connection myth.

Mike Adams of the FHWA at the 55
foot high GCS™ wall designed by Al
Ruckman and Bob Barrett and
constructed by Grand County,
Colorado maintenance forces with
summer help in 1997. The lower
most fabrics are 12 feet wide. This
replaced a planned bridge at half
the cost. Al and I received the IFAI
International Design Award for this
one. Paul Macklin made an
inspection in 2009 and saw little
change. His photo is below. Note
that large ice cliffs form under the
culvert each winter. Adverse
conditions in the EXTREME.

Another 55 foot high wall with CMU facing designed by Al Ruckman for Home Depot in
Golden, CO and built by Yenter Companies. This one is only about 20 feet wide. The
back wall was soil nailed, and in the absence of horizontal loads, we will use fabric
lengths of 3 feet for any height wall. These GCS™ walls or abutments cannot be failed
internally, so fabric width or depth is a function of external, global stability. Same with
embedment into the ground. They are perfectly happy sitting on the ground and do not
require embedment except for site specific reasons. These factors can reduce GCS™
costs to half or less of MSE.

This GCS™ wall is 800 feet long and 26
feet high. It was built along I-70 in
DeBeque Canyon in 1994 by CDOT
maintenance forces and instrumented
by Dr. J. T. H. Wu with a CDOT
research grant. Conditions could not
be harsher outside of a laboratory
environment. The wall is subjected to
high speed snow plows casting salted
slush up several feet at least 10 times
each winter. Phase changes (freezethaw) happen perhaps 60 times a year.
It is in direct sun all summer. I used a
lot of donated CMUs called seconds.
When I look at the stoic performance
of these blocks over the years, I just
shake my head at the national fervor
for dissing all concrete blocks on
retaining walls.

Inspection of these
blocks in 2009 shows no
deterioration. Evidence
of water seeping
through the face can be
seen in the middle of
the wall. Even this
constant source of
water that certainly
freezes very often has
yet to cause problems

A Colorado DOT GCS™
structure under
construction at 10,000
feet by Steve Heiber
and Steve Foster on
Independence Pass.
The climate here is
brutally cold in the
winter. The hearty
CMUs are happy as
clams.

GCS™ Bridge Abutments This one is
on a ski run in Colorado, a very harsh
winter climate – I have built a bridge
in less than 24 hours with this
technology. I shared the 2009 NOVA
award with Mike Adams and Warren
Schlatter for our work in this area.
These bridges cost much less and do
not require expansion joints, thus no
bump. They are much quicker to
build..no wet concrete. And they last
longer than traditional abutments.
Same with box culverts – below –
one day to construct and in the
snowy world of Durango, Colorado.

GCS™ in Turkey. Al
and I included the steps
in the design. CMUs
are universal. These
are called fluted.

GCS™ in Jamaica. We
had to cast our own
blocks there is utilize
the local labor pool.

This wall is 55 feet high
and has a 20 foot
surcharge on it ….and a
warehouse. This wall is
reinforced with 80
pound per inch woven
polypropylene fabric
(silt fence) and faced
with the ubiquitous
CMUs. The design was
developed from our
workshop instruction.

A GCS™ structure with
native stone included as
facing. Colby Barrett is
in the foreground with
Harry Stevens behind.

Negative Batter. CMUs
on GCS™ structures can
be stacked negatively to
increase platform width.
We do this routinely –
see what engineers are
missing by not
understanding and
adopting GCS™
technologies.

Negative Batter in New
Zealand. This their first
GCS™ wall and they
wanted it negative!
Took 4 hours for the
local maintenance crew
to complete.

NCDOT maintenance
personnel. They often
use prisoners for these
constructions.

There are hundreds of CMU faced GCS™
walls throughout the U. S. built mostly
by local forces. Al Ruckman and I train
and support these crews, and everyone
finds that they are easy and enjoyable to
build. We offer continuing training for
free. Give me a call.

The end. P. S. Quit worrying about the
durability of SRWs – upgrade your skills
to CMUs and GCS™.

