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~-THESIS SURJECT~—--

DESIGN AND DETAILS OF ELEVATED STERL WATER TOWER.

--.BY......
william A. Baueriag ®09*¢

An effort has been made in this work to furnish
complete plans and specifications for a stesl structure
which could replace the concrete reservoir on natural
elevation north of Rolla, attention being given to capacity
and relative elevations. _

A comparison of these two structures regarding
relative advantazes and disadvantages is herein gziven,
with the intention of providing some foundation as a
gource of cholce betwesn these two classes of structures.

The first cost of the steel water tower would
be greater than that of the reservoly on natural elevatioln,
unless the extra cost of installing pipe line to said
reservolr would compensate for the difference in cost of
structures themselves.

The life of the two structures is practically
indefinite when properly cared for., The conorete
structure has the advantage of requiring less attention

from vear tc vesr, as the stesl structure should recelve

at least one coat of paint every five vears,



The steel structure has an adrsantage, Iin thatv,
it aay ve located at any desinred place, usually near
pumping station, thus enabling a constant knowledge of
amount of stored water,

Loas of head due to frietion in pipes Js notice—
ahle in pive lines of long distance and should he avelded
when vossible, in this regveat the tank located at the
center of diastrict to be supprlisd has the advantage.

The stenl. tank 1s supylied with two outlet
pipeﬂ; one of wnich serves as a supply to ains, opeaing
four feat above bottom of tank, and the other sarving as
a "flusher," this being level with the bottom of the tank.
The flushing pipe can be opened and sediment drawn off
without causing clouding of water higher up in tank or
causing delav in general water suonly. On the other
hand, the flat bottom tank has to be emptied when cleaned,
this causing delay in water suvplyv.

In syeclal cases where sanitary water service
is separate from fire protection, the steel structure
is best adapted as an auxllary tank can he suspendsd from
the bottom of the main tank. The smaller tank supplying
sanitary needs, while large tank serves as a protection

against fire,



Workianship:i-

All workmnanship et he first-olas«s, All ahutt-
ing surfaces of sompression members must be plansed or
turned to even hearings, so nifori sontact may he ob—
talned over whole hearing surfacs.

All rivat or v»in holes st be clmean cut, with-
o1t torn or ragied eiges, DNiamete» of punch shall not
excesd by more than one sixt=2nth (1/18) of an inch the
diaméter of ths rivat to he used.

Rivet holes imist be aoccurately spaced., The use
of drift vinse will be allowsd only for bringing the
sevaral narts togeather, and they nust not he driven with
s1ich force as to disturb the metal about the holes,

The rivets must completely f£ill the holes, have
full heads concentric with the rivet, of a heizht not less
than 6/10 the diameter of the rivet, and shall bs in full
contact with the surface or be countersunk when so re—
quired., Rivsats should be machine driven wherever practic-—
able,

Field rivets shall be regarded as having two-
thirds (2/3) the value of shop rivats.

Built members muist, when finished, »e true and



workmanship: (Gontinued)

free from twists, and open joints between
component pieces. Fillers must be used wherever necessary
to fill vacant spaces.

All pins must be smooth and truly ciroular.
Diameter of pin shall be diameter of hole minua 1/352 of
an inch,

The tank is to be abmolutely water tight by
oaulking only. MNo foreign substance is to be put into
Joints between the plates. ¢aulking shall not injure
abutting plate and shall be done on inside of tank where
practicable, Caulking shall be tested by f£illing tank
before the inside has been painted. Any leaks noted rust
be recaulked.

No ateel shall be hesated except ocorners of tank
plates for soarfing.

Quality of Material:-

All metal in the struoture, exoept rods, which
require welding will be steel. All steel eonprising the
tank plates and prinoiple parts of tower post shall be
made by the Open Hearth Process,

All tests and inspection of material shall he
made at the place of manufacture prior to shipment,

Specimens for testing shall be standard, and
cut from the finished material.



Quality of Material. (Continued)

Rivet ste~l shall show an ultimate strength of
from 48000 to 58000 pounds psr square inch. Elastic
1imit, not less than 1/2 the ultimats strength., Bending
teat, 180 degree~s flat upon 1tself without fracture on
the outside of the bent portion,

Structural steel, the same as above, exoept
ultinate strength, from 55000 to 65000 pounds par square
inch.

In steel, nade by acid proocess, the phosphorous
1init shall be ,08 per cent; made by the basic process
+«04 per cent.

Rods are to be made of best wrought iron., The
surface and broken fragment must he free f£from slivers,
blisters, cinder spots or other injurious defects. They

must be well welded together, without seams or torn edges.

Details of Construction,

Anchor bolts shall bhe provided, to prevent
overturning of tank {(empty) due to unstable equilibrium
produced by wind pressure,

Bearing plates on bottom of main posts shall be
of sufficient thickness to distribute load evenly over
foundation cap.

All Jjoints 1in main post to be made above, and



Details of Construotion: (cContinued)

as nesr as practical to a horizontal strut. Splices are
to be made with plates on all sides of the column with
sufficisant rivets to thoroughly hold the narts together.
Batten plates at the ends of compression msmbhers snall
not have a less length than the ll<tance betweon rivets
lines connecting them to channels, and the pitch of rivets
in them shall not exceed four dlamsters of the rivet used.

The distance hetwesen connections of lacing hars
to the flange of a channel shall not exceed two times the
depth of the member, nor shall they be inclined to the
axis of the same less than 45 degrees. Thickness of lacing
bars to be not leas than 1/50 the distance of center of
rivets oconneoting the same to channels. The width of lac-—
ing bars shall not be less than 8 1/2 times the dlameter
of the rivet used.

In work that does not have to be caulked the
pitoh of rivats shall nevsr exceed 8 inches or 18 times
the thickness of thinnest outside plate, nor he laess than
3 dlaneters of the rivat,

In work requiring oaulking the maximum pitch
shall never excesad 10 times the thickness of the thinnest
ylate oonnected, and shall not he less than 5 dlameters
of the rivet,

%auge lines shall not he less than 1 3/4 times
the diameter of rivet from edge of plate.



Detaila of “onstmweticn. {Continued)

All rods shall be provided with sone adjustnent
ror length. Where they are threaied, the ends shall be
upset to provide for gecreased area.

The inlest pipe must be so connected as to allow

for changes of heipght of tower,

Luading:-

The stmicture shall »e proportionen for the
following loads:

The weight of the structure.

Tha welght of the water in ths tank,

A wvind pressure of not less than 40 pounds per
square foot on tank, and a uniform wind lecad of 200 pounds
per sach vertlical foot of tower, Wind assuwnsd in any

diraction and members nroportioned for maxinmum stress,

Unit Stresses for Proportioning Memhars:-—

Membars not excaaling 90 radil of syration ve-
twaen supports, 16,000 pounds ner square inch,

For length excesiing the ahove linit use the
following formula:

P= 31,000 - 60 L

—x

No main post to exceed 125 radii of gyration in

length.

Tension 10,000 pounds per square ineh in tauk.



Unit Stresses for Proportioning Members., (Continued)

Tension 12000 pounds per square inceh in »racing.
Shear, 7500 pounds psr square inch.

Bearing, 15000 pounds psr square 1lnch on rivets.
Bearing, 400 pounds psr square inch on concrete

APBe

Painting:-

All work shall be covered before leaving shop
with one coat of graphits paint thoroughly mixed with
pure bolled linseed 01l, except the sontiguous surfaces
of tank plates. All other parts inaccessible after
assembling mist be well painted before assembling.

Struoture shall have one field cocat of same

paint after srection.
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