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It's Worth Another LLook

BY PHILIP G. RAHRIG
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Lowes Headguarters Parking Garage

TOP TEN

For & number of qualitative performance-
related reasons, steel design and in particulur hot-
dip galvamized steel design s considered. Hot-
dip galvanizing has Tor over 150 years provided
COmosion pratecuon o r'I'I}"TILI.ﬂ SIrucrures,

TOP TEN REASONS TO GIVE
(GALUANIZED) STEEL PARKING
STRUCTURES ANOTHER LOOK

Number 10: Galvanized steel has demon-
sirted @ verifiable durability for decades in a
variety of environments, including coastal and
industrial, (See Figure 1)

Number 9: Custelluted beams often used
in steel design ¢reate an open and light-tilled
amosphere where pairons feel safer

Number B: Galvanized reinforcing steel in
decks means no unsightly spalling and no cor-
roding seams between deck panels,

Mumber 7: Steel  gurage  construction
schedules are shorter.

Number 68: Galvanizing of 60°-80" girders
is now common, accommodating almost all
designs, The actual tomaround time (o galvanize
is usually less than lve working days.

Number 5: Sieel designs  are  overall
lighter in weight, meamng fewer andfor smaller
ST L

Number 4: Galvanized coatings are ses-
thetically appealing oot only Tor the structural
members but for stairways, exterior mesh panels,
and auardrails
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Number 3: Painting  siructural  sieel
means costly, scheduled maimenance and lost
revenue. Galvanized steel is maimienance-free
for 50-80 years. .

Number 2: Life-cycle costs of galva- [ -
nized steel frame parking struciures are two (o . F\
three tmes less than precast. Life-cycle costs
of galvanized steel frames are two to five
times less than painted structural steel frumes,

Number 1: Galvanized steel framing is
initially 10%:-20% less expensive than precast
comstruction,

INITIAL COST

Once the gualitative analysis reveals that
a galvanized steel frame is maintenance-free
for decades and does prevent corrosion for
many decades, even in harsh coastal climates,
the owner's next step in the decision process is
to develop the gquantitative analysis and evalu-
ate exact imitial coses, Table | below illustrates
the cost of hot-dip galvanized frame design
compared (o precast concrete design,

LIFE-CYCLE GOST

Although the initial cost of galvanized
steel is fuvorable o precast concrete, respon-
sible design requires the investigation of other
coalings o protect the sieel from cormrosion,
Although nol necessarily the case, varbous

North Colorado
Medical Center

paints are generally viewed as initially less
TABLE 1 expensive than hot-dip galvanizing and while
Initinl Costs Jmlml_ cost 15 ullc_n the ﬂﬂl..'l:lih'c‘ factor when
selecting & corrosion protection system for a
[eity Concrate Cost 1 |Concrete Cost ¢ |HDG Cost Range 3 steel garage, there are other costs that dwarf
(R | to/nq. 1| (ifug. f1) fifeg ) S— this initial funding outlay, Those costs are
| associnted with a seres of scheduled mainte-
| Atlanta l 3384 | ELAL 2865 4249 nunee costs necessary to protect the steel from
|Qalimote | A7 ?; i :;:: :;g ig:: corrosion over the planned service life. For
| Beston a6.2 1 L e B el . e =
Iohamam | noteveisbis 3231 2888 . 7009 maximum  protection of the asset, plans
[Chicage aay | 47.19 3525 4078 should be based on an ideal mamtenance
[Clovatand 40.34 aidz 3200-7728 eyele. For paint systems an ideal eyele calls
i:’:;”"' i:;‘; ;::’t 31": '3? ;: for touchup, maintenance painting and full-
{Cndins I h . E & t - o Y et = G v A
I Detrei FERE TR TA0E-13E | repainting prior to visual evidence of substratc
[Kansas City 4130 .73 3401 -3836 | steel corrosion. However, on mosl projects a
jLos Angaiss A28 48512 TR T practical, less rigorous cycle is vsed and this
e 214 T Sl means maintenance is conducted when the
Binneapolis 45,03 | ! G e
[NewOrlaans | 347 3650 YT couling hus 1|:_1:_Tmr_.|1|.,d. to thq... point where the
Pl Yurk 5249 5573 | praject looks to be in disrepair and iron oxide
| Phuikadeslgutila 4563 4833 7664237 | (rust) is visibly evident. For a hot-dip galva-
o e e B ;f‘: | nized corrosion protection system. mainte-
Bi Louis i L = ' s 3 =
——— FTY TR 30,10+ i‘—"j_' nance s :mrnml_l} not rc-qllnrlfd. )
B &1.74 Ad.02 3430 - 5068 To determine the tming of practical
| maintenance, most paint coating systems hive
Natighol Awverage ] 4278 aA3.38 « 37.67 ] been tested in o |i1hl:1'l‘.'lil'l!'}' IJHiﬂg accelerited
P e s cormosion mechanisms. To be sure, il the test-
o SHruscty [T - =& ooyt Trobh, * Jomy O Nawiand, P § ing indicutes @ wuchup painting should be
i performed in vear eight, a maintenance paint
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Service Life* (years)

FIGURE 1
SERVICE LIFE CHART FOR HOT-DIP GALVANIZED STEEL
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*Service life is defined as the time to 5% rusting of the steel surface

applied in year 13, and a full repaint in year
I8, the actual project may require mainte-
nance aecording 1o the wear and wear on the
project and the wll environmental corrosive
elements have taken. That may mean earlier
than planned maintenanee based on the aceel-
eraled lesting.

Comparing one system o another can be

1 mil = 25.4pm = 0.56pz/H?

an arduous number crunching exercise further
complicated by the various performunce char-
acteristics each coating system provides. A
three-cont inorganic zine-cpoxy-polyurethane
system may have initial durability, while hot-
dip galvanizing provides corrosion protection
inside hollow structural sections. and alkyds
may be the smndard of past projects. Bur,

FIGLIRE 2
Paint Operation
| LIFE-CYCLE COST CALCULATOR Paint Inhial Cost/Sq Feet: 2.43
Life Cycle Maimtenance Cost i
Paisrting Original | Touch | Msintensnce Fu: Fepaint | Tousl
Cparai Paantin fspaing ¥
e s 2 i
P Linkvmmiily Baridry Qar by | el i Curemvl ) -
Currmney a3y Laf 255 A g
ﬁ'&mfn C i Facand 1
e itrtans CRT S WFV costs Fubutns vaius
. T fRlin 24y | an 584 i | m7e
Frmeantmart 3 Mafusn Carmminn WY costs pressm
Structucs! Mommbar Tvosr Lange Bimichty waitse at 5 eErnag 243 080 114 1@ 0,00

Frormr |02
Burfsos Proge BF 10 Aumrmated 053051
Appiisa PracueatSpey (02130
Pritmatd Proguer: Tine Raok Primes. (3 60)

Averaas Gquivelent Annual Cost/Sq Fest = S0.40
Total Paint Project Cost: $1,498.991

Biboermnaduaie Cuwl, Fouay

Applimi Prautas!Speay 101770

oGer T ck Proucs 04 110G V7 aial Gont: 0.40/ib R 3.80/5q Feet
1% :;;:.-um"‘"'ﬁ""" e Cabvanirmg Operation ey gy ey
Pyt Tovg-Puck. Lirntharen (051 WOG i Cutomed Cuireney S Fas 1.8 AB0
Siaad Arsa: 253,000 Si Feal OF 2500 Tom [PV costs futurs vils ot 7% inflationSa Fesl .m0 280
¥ enflannn TPV coutn prmen] vl ol 6% MBOALH Faul 100 180
VA Average HDG Equivalent Annusl Gost/Sq Foet = 50.25
Total HDG Cost: $950,000

1 HACE Paper #08318 Expected Service Life and Cost Commderations for Mamtenance and Mew Congtroction Protective
Coating Wark, Hebel, Melarmgry, & Wiswman, KTA-Tator, Ine, 2008,
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Although the initial cost of
‘galvanized steel is favorable

fo precast concrete, responsible

design requires the investigation

of other coatings o protect the

~ steel from corrosion.
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once the field is narrowed to a couple of optimal coat-
ing systems according to desired performance, it 1%
important (o use all the financial tools and models
available to quantify future costs as accurately as pos-
sible, especially with muintenance budgets shrinking
and substantial long-term costs,

One tool is the Life-Cyele Cost (LCC) Calculator
now available at www.galvanizingeost.com, As the
URL implies, this site will compare the initial and life-
eyele costs for over thirty (one, two, or three coat ) paint
systems 1o hot-dip galvanizing. A unique feature of the
software 15 it allows the user 1o customize the input (o
fit_his/her particular project exactly. Inpul variables
include toral size n tons or squure feet, surface prepa-
ration type, structural steel component size (small,
medium, large), and planned service life of the project,
Thee calculator allows the user to input in either metric
or English units,

The primary driver and input variable of the life-
cvele cost ealeulation is the corrosion data for the pro-
jeet's environmental location. If a parking structure is
in o rural area, corrosion rates are low because of lower
corrosive clements in the air. For a garage in an indus-
trinl area, aggressive cormosion may be initiated by sul-
fide and chlonde emissions [rom production plants
meluding high levels of awtomobile/truck exhaust.
There are four input aptions for the enviromment and all
correspond 1o categories described in IS0 12944-2
“Classification of Environments.”

The financial companent of the LCC Calculutor is
also customizable and based on standard net future
value (NFV) and net present value (NPV) calculations
where the time value of money is considered. The user
selects what rate of inflation is projected over the life
of the project in orider (o determine the value of money
it each maintenance time, and the average interest rate
future expenditures on maintenance could earn, Le. lost
pppertunity cost. Both are used to caleulate the more
casily understood and meaningful average annual
equivalent cost (AEAC) for each couting system being
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madeled for any specilfic project.

NFV = imitial cost]( 1+iin ], where i = inflation; n =
project lile in years

NPV = NFV[1/1+in], where | = interest rate; n=
project life in vears

ABAC = NPVl 1+t 1+in — 1], where i = inter-
est raube; 0= project life in years

The information on cost of cach paint system and
its practical service sequence in vears for each of the
ISO environments is contained in a database. Based on
the user’s selection of a particular coating system, the
software accesses the appropriate field and incorpo-
rates the data into the life-cycle calculation. There are
two options for the cost information of hot-dip galva-
nizing, also resident in a database. The user may either
select the default, which is a ULS. average cost, or inpul
any number in $/1b. or $/kg.. based on market informa-
tion in hisfher locale.

Output of the LOC Caleulator includes a printable
summary of all selected input as well as wables contain-
ing the initial, NPV, total project, and AEAC for the
coating system and hot dip galvanizing. (See Figure 2)
The LOC Caleulator output is available in US dollars or
in any country’s currency, The curmency conversion is
real time, making the LCC Calculator useful for
exportimport projects. m
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