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An update on tank
design: Why design
makes all the difference

By Feith MeGuire, PE, Manages, Dry Bulk
Engineering, Columbian TecTank

ek are gone, and the adage thar %2 ank s

2 rank” has become a dhing of the past.
Oder ranks are being replaced by stronger, more
durable and sechnologically advanced ranks of
ooncrete, welded and halimd leign: urili:ring
state-of-the-are materials and conceprs. New vech-
nobogy, high screngrh marerials, and anromared
fabricarion rools have enabled tank and silo mane-
Fsctnrers ro design and enginesr storage vessels

l Thankfully, the old days of riveted

meet the exact needs and s parmaeters ofa
fciliny, suin the specific properties of a produocr,
design @ product o Last for decades and erect
queckly, The bess-buile ranks today may expect a
lifespan exceeding 3 vears, and will expenence
less maimrenance requiremenrs than ever befure.
Engineers develop a strucrural design for tanks
based on the product to be stared and the param-
erers of the location, Unlizing wools of peomerry,
and considering hoop and buckling stresses, vector
.I.I'I.:I.]:l-'.\;.'l i oed o determine horizoneal and vern
czal loads and resctions. Mo mgonal sandards
exist for dry bulk rank design, and therefore it is
up o the skill and experience of individual
:Ir.\'ignt'rs and manofacmurers o choose wiw:]]:
From a wide varery of |J.r_-:'|gn concepts to achieve
il Eufﬁ al'll'j ﬂLlﬂIlllnl‘w I"I'Id.IJI.IL

Uril recenely, the miaterials of rank consoruc-
tion have not changed much over the vears. With
the wider svailabilicy and acceprance of higher
sfrn:ngrlﬂ steels and .illl:l:l-'l., compster analysas, and
aurmared Fabrication machinery, improvements in
the design-and construcrion of stoeage tanks have
been realized, The marerials of rank construcrion
wtially depend on the volume of marenal o be
stored. Field-welded steel and concrete tanks -::-‘Ffen
are used oo store an exceptionally large volume of
produce. Carbon and stainless steel as well as
aluminum bolted and shop welded manks ane wed
fosr boch dry and liguid ssomge and accommodare
a wide TangE ol volume and materials,
Theere are structural sdvan tages of bolied tanks

thar urilize 3 form-flanged-panel design. When



tanks that wilize a foem-flanged-panel design, When
|IE'\E!III’I\'.'Ij III\'.' I"IJJII'III JII'I"' I:Il'.I"‘-'I'dL'.‘- 1|2|II-:|.1.'::\ |II.I"_i
strengih ar each mulople level of heighe, in both the
horteonral and veroical direcrions,. To achsewe similar
rgidity, Har panel ranks (such as welded or lap paine
design) must include exrra mareral w achieve stiffness,
[aday's 1|.|1||l welded and bolred ranlk LI\'."ILBI'I.\ allow fou
components o be installed ar the faciory before coatings
are applied, and prior to ficld erccoion, Pre-engineered

|'|| I\.'I1'..I'Ig}| II.'I.I uce erec II':'\II'I mme JI'I':E ¢'I I m I mare 1 I1l\. need tor

painting in the feld. Field-welded mnks repically are cur
i1 the feld after erecrion o accommaodare piping and
factory equipment connections.

Bolred tanks wirh a Aanged-pane] design take
advaniage of graviey and a compression seal. The weighe
al II.I-\'.' IJII.I'I. II-II]I.I'- |IIIIJ IJIIH..!I.II.I I':ul.I'h \"-III LIIIII!"II.'.‘\'- :II.I.'
|_.';.|.'|'nl.'l1 o fosran and mintain a Iq'.'J.I~.-Ei|_.:I|I seal. Bolred
ranks with lap joine design must rely on the rension and
rightness of the bolrs /o maintain a seal in the weaker
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MOnal Coarilr I;_c:‘f

ding Corrasion Resistance

ne |II1 ince of ge 1

fr 35 hard o underestmare the imporance of proper
\.JI."«IE_'rI “-'III.'II II COmes to I.'rIIi.-. II‘D:"I'II.'I III..'\Ié;'I\ Ensures II'II
jrreatest Now af F:-||||.Iu|.'!. ease of use and durabilive. The
first step in derermining proper tank or silo design is to
understand the characreristics of the producr w be
seored, and che parameers rr|||'.ir|u| of the SOTAEE vessel,
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All mearerials have their own characeristics —
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wastewater, permochemicals, wastewater, or potable warer,
What is the volume of storage needed? 1s the presduct m
be srored IIn.a.'-lIll'\.t'illt: or non-free rI1l-.'vi|1|_rIII What is the
product’s abrasiveness? Whar is the moisture conrenr?
[hoes the product require high-pressure storage, or low
o ;|1|11|np|1|,r|.' shorage! What are the PEMpPETAtire ranges
1:lI IIIL' I"r‘::':‘II.I\.:I:' 1':~I‘I.I|.:I|. are ':I".I. I.I'IE'I'IIII..I.I r.:I'IE'_I 'a:‘ I'h IhL'
product alkaline, nevutral, or acidic?

['he maost imporane produce characeeristic thar
affects tank design is flow requirement. Flow reguire-
eent 15 III.'I,I,'rI'I'-II'II'I..t II'IrI'II,I_'_IlI'I I.II.'“ '|-C'|-'|III|r||. I|'¢'I|II.'I'I |_-:.'l||f_|\.l."‘1'
the Howabilicy of the product when subjected wa
vanery of condmons. The resulis will determine the

proper degree for the hopper and hopper sueler, whar

« Best Value - Our proprietary
Trice-Bond EP™ coating Is
specially formulated to protect
against the highly orrosive
conditions in the vapor zonea.
Corrosion resistance and immersion
performance mean longer tank
life and lower maintenance costs.

Highest Quality — We arathe

ly Morth American company to
haold an API 12R license. All coating
is applied in our ISC 9001:9002
certified facilities.

Unrivaled Experience — You get
quick, on-schedule installation
from the company with over

100 years experience. Our
APl-compliant tanks have

set the standardin the

oil industry for decades.
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