
any of today's lOp corpora­
tions do not begin a meet· 
illg without first addressi ng 
safelY; it's the way of the 

-_ .... corpo rate world. Not onl)1 do 

executives genui nely care abou t the well .being of their employ. 
ees, but the bottom line usually benefits from exemplary safety 
performance i15 well, creating a win-win si tuation for all. Some 
companies even provide incentives for health and fitness prac­
tices ill home. In the same vein, any dis lIssion about in nova­
tion in construction mUSt first address the environ ment. 

Construction and the Environment: A Precursor 

The implementa tio n of a point system to quantify levels of 
envir nmental responsibility within the built world has been 
a huge advancement for the construction industry, with one 
excep tion: the ultimate obiective can be easily misconstrued. 
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Many times these projects acquire poinlS in a fractured se­
quence, one at a time, and orten well beyond the design phase. 
They may even be tacked o n as all aftenhought. Damage is 
not necessarily done when this occurs; upgrading to low·em is· 
sivity windows, inst..11 ling automatic light switches, o r adding 
insulation wi ll probably help in the long run, bu t a myriad of 
opportuni ti es to perform even better will be missed \ .. ,ith this 
approach, 

Gaini ng points on paper is not the end goal. Instead, the 
aim is a profimble completed project with minimal negative 
implications to the environment. True optimization of both 
COSI and ecological impact is achieved when the ent ire project is 
considered as one system of integrated pans. Using sleel sheet 
piling as the penllanent shoring and bearing element of bridge 
abu tments can posi ti vely impact every aspect of the project, 
including longevity, sustaillabili ty, shorHcrm and long. term 
ecological impacI, superstructure design, cost, sched ule, and 

safety, "mong o thers. 



Longevity and Sustainability 

The durability of steel, which refers to its resistance to cor­
rosion, has been analYL:ed for decades and is well documented . 
For instance, the Eurocode, which is the European S13ndard for 
design of steel structures, includes ta.bulated corrosion rates for 
bare steel sheet piling in va rious soil, fresh wa ter, and sea water 
conditions. The values given for five and 25 yea rs are based on 
actual measurements, which are then extrapolated for 50·, 75·, 
and toO-year esti mated performance. 

Wi th regard to shee t pile bridge abutments. steel piles in 
fresh water lose less than 1/16 in. o f th ickness due to corrosio n 
in the zone of high attack after 100 years of li fe. without any 
surface coating or maintenance required. This small amou lll of 
sacrificial material can be designed into each face of the sheet 
pile if need be, bUl is typica lly inherent LO the st ructure because 
the zone of high attack and the location of controlling design 
loads do not often coincide. Galvanizing or coaling the steel 
can extend the li fe of the stnlcture another 15-25 years on aver­
age while providing an alternate aes thetic at the same ti me. 

"111e suslai nab il ily of steel is even belter documented. As a 

tility, and weldab ility, a id the longevity and susta inab ility of the 
bridge itself. As a result, boat or car collisio ns that may happen 
over the liCe of a bridge can be repai red. (Figure 1) 

Short-term and Long-term Ecological Impact 

In southeastern Minnesota, the Department of Natural 
Resources is extremely careful about the effect ofhridge can· 
strun ia n on the trout streams naLive to the area, The fish are 
sensitive to disruptions, so the bridge abutments are usually 
constructed away from the sho reline to a llow room fo r tempo­
rary shoring. excavation , and abutment placement. Sheet pi le 
abutment wa lls. o n the o ther hand, can be installed right along 
the water's edge. There is no space required for temporary shor­
ing, because the sheet pil e serves as the temporary and perma­
nent shoring of dle stream bank and bridge approach. As no 
excava tion is required with this system, there is very lillie so il 
displacement and disposal. 

Addi tional bearing pi les, poured footings, and concrete 
abutment walls can all be eliminated by utilizing the ax ial 
capaci ty of the sheets to take the vertica l loads from the bridge. 

'111e loads are typ ica lly transferred from the viable material fo r sign ifica nt structures, 
steel is truly a sus tainable option -
structu ra l SteellOday can be made from 
100 percent recycled steel and is 100 
percent recydable over and over aga in. 
O ther properties of steel sheet pile, such 
as elasticity under extreme loading. duc-

Using steel sheet plIIng as the 
permanent shoring and bearing 
element of bridge abutments 
can positively Impact every 

aspect of the project. 

superstructure in to the sheets through a small 
concre te cap beam at the girder bearing eleva­
tion. After the sheets are installed and leveled 
o ff, a preformed wire cage is placed over the top 
of the sheets, and then the concrete cap beam 
is poured. 'i11is cap beam also ties the sheets 
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together and helps to prevent differentia l 
seu lement. (Figure 2 ) 

Another benefi t of using driven sheel pi les 
in a sensitive eco-sys tem is that they can be 
extracted al any time in the future. Sheet piles 
can be removed without substantially d isturb­
ing the natural landscape. In a recent design 
of a two-lane bridge located on wet lands, the 
original design consisting of mechanica lly-sta­
bilized e:trth abutm ents would have impacted 
more th an a quarter acre. By swi tching 10 
steel shee t pile abu tmems and wing wa lls, the 
project impacted less than a qmlfler acre of 
the wetlands, allowing for simpler permitting 
and CUll ing months oul of Ihe schedule while 
reducing the ellvironmeillai impact. 

So What Does It Cost? 

For many, the idea of a "greenH projen 
means additional cos ts. This mindset stems 
back to the last-minute-add·on 111entaliry that 
is somelimes associated wi th Hgreen" or LEED 
projects. However, integrative design of the 
e.ntire system for any project, and for sheet pile 
bridge abut lTIellls in particular, will result in 
overall COSt savi ngs as we ll as dramatic reduc· 
(iOllS in pro ject schedules. By using sleel sheet 
piles as the permanelll abutment, tbe contrac-



Que I : DUel' CreeJ( (wd Big COIV reell 
Bridges, 'IX The ori gi n31 designs in­
cluded temporary cofferdams with space 
to pour concrete footings and abutment 
stems. By using a cantilevered PZ27 
sheet pile design, the abutment setback 

However, Integrative design of 
the entire system for any pro­
Ject, and for sheet pile bridge 
abutments In particular, will 

result In overall cost savings as 
well as dramatic reductions In 

project schedules. 

Agure 3. A view or the Sprout Brook Bridge showIng thtoe pha.e. 0' cOf'I.tructlon. 
was eliminated. This reduced the bridge 
span significantly. thereby reducing the 

lor can eliminate temporary corferd3111 construction, bracing, 
deep excavation, fomn'lork. reinforcement. de-watering, and the 
foundation curing period from the project. 

mass of the superstructure required. 'n,e 
Otter Creek "ridge shrunk from 3 77·ft span down 10 a 59-ft 
span, a 66 percent reduction in moment of inertia requi red. 
The Big Cow Creek Bridge shrunk from a 102-fl spa n to an 86-ft 
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span. a 49 percent reduction in moment of inertia required . 
elISe 2: Sprouf Broolt Bridge, Part/tilliS, NJ. This bridge 

(Figure 3) was pan of a much larger inlcrdlange develop­
ment project at the intersection of Routes 4 &: 17. '!be new 
bridge would expand from rour lanes to l 3 lanes and spall 
48 ft. The contractor was offered a $7 million bonus if they 
could finish the entire 30·month project in 13 months. This 
aggressive sdledule meant a large number of people working 
long hours during six- or seven·day weeks, Redesigning the 
bridge saved to weeks and $280,000. The original abUlmelH 
design used lemporary sheel pile correrdams. SGO I-I-piles 
for bearing, and included six lane change phases. The new 
design utilized AZ36 sheet piles driven right a l the water's 
edge and had only lWO lane change phases. 

Case 3: Hog Branch Creek Bridge, Coles COltnL}~ IL. The 
original design of this 42-fi. span, two-lane bridge in luded 
traditional concrete abutments with d lannei prOleCl ion and 
II -piles for bearing. 111e project was redesigned using PZ22 
sheet pile abutments with il1legrall-l-pile for bearing. Noth­

ing else was changed in design, yet 
the to tal project cost was reduced by 
$144.000. wh idl equaled lO a nearly 
one· third overall savings. 
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What Lies Ahead? 

'111ese pro jectS just begin to scralch the surface regn rding 
the capabilities of slructural steel sheet pile in permanent 
load bearing applica tions. The possibility of using high­
modulus combination wa lls for long span bridges or bridges 
adjaccntlO deeper canyons is only one area ofi llleresl ror 
rUlUre developmem. Also. many firm s have already had 
tremendous success designing steel sheet piles as the per· 
manel1l foundation walls ror below-grade pa rking structures 
and basemenlS. With proven durability, sustainability, and 
profitability in the arsenal, this is an innovation the industry 
can embrace with confidence. 
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