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INTRODUCTION

The purpoge of a senior thesis is for the student
to actually design a structure, or study and analyse a situation.
In this way he can apply to an actual condition the theory and
engineering know=how he is assumed to have absorbed in the four

year engineering curriculum of this institution.

Dosigning a reinforced concrete resort hotel would be
a full time job for several engineers, and would certainly take
several months at least. In designing this structure, I shall
only compute the size of the comorete portions and the necessary
steel and placing of same. There will be an architects conception
of the completed structure. The specifications will be only
ideas of what I would insist upon should the building ever be

constructede.

The plumbing, heating, ventilating, arrangement of
rooms, elestrical wiring and design, imterior decorationm,
landscaping of the building and grounds, and other detail items

will have to be planned later.

Needless to say I have spent many hour®planning these
extra items necessary to the ultimate function and architectural
appeal of the structure. Time, however, does rct permit tneir

inclusion in this paper at the presenmt time.
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LOCATION

The theoretical location of this resort hotel is
on ihe northwest tip of Charity Islande This island is in the
State of ldchigan in Sfaginaw Bay, actually a part of Lake Huron.

The approximate position of the island is:

44°% 02°' North Latitude

839 26 Viest Longitude

There are actually two pieces of land above the level
of the lake. However, the smaller area (known as Little Charity)
is only about one eighth of a square mile. It 1is directly south
of the main island. The larger piece of land is approximately
one mile long and one half mile wide, a total area of just one
half square mile.

The closest towns are iu Gres, kichigan, nine miles
due westy and Caseville, kichigan nime miles southeast. At present
the property is uninhabited. Ococasional fishing and siteseeing
parties are the only visitors,

At onoe time the U.S. Govermment maintained a litehouse
for pavigational purposes in the tLeginew Bay arca. This has been
discontinued years ago, but the litehouse and the keeper's home
are still standing on the nerthern tip of the island.

The present owngy is a Mre. hobert Gillingham of
Caseville, Michigan. Whether the property would be sold, or
what the price would be I dom't knowe This is a theoretical

problem designed for an actual locztione.
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CHARACTEJETICS OF THE ILLAXD

AGGIECGATESs Practically an unlimited su;ply of matural matcrial
for concrete work is found on and around the islande The
materials would have to be quarried and graded, naturally.
There are outcroppings of solid limestone layers of
rocke This natural stons can be used instead of bricks

and blocks for finished walls and fireplacos,

ARGCAt To my knowledze, no survey of the islund has buen mudee I
would estimate the area to be from one~half to tinuve-
quarters of a square mile. a rough description of t:e
goneral shape would be that of an extremely uneven five

pointed star.

ELEZVATIONs The highest point is le:s than thirty feut above the
lovel of the lake, The elvvations are determined by tne
formations of gently rising send duness, On the southweat
gide of the island i3 a very small lake of slightly nigner
slavation than the surrounding body of watere This fite
nicely into the plans for edditional improvements for tus
propertye The cdepth of water surrounding the property
varies from six to fifteon fest, There are muny large rocks

to bs avoidsd, and a large rvsof one=hslf mile northeast,.

SOTL CONDITI:NEs as previously stated, the island is an outcropping
of limcstond covered with eand dunes, upon which there is
an abundance of vegetationy mostly oak end pine treus,

WATER £UPPLYs The water from the surrounding lake could be safely

used for drinking and other purposcs,
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ADVALRTAGLO of the LOCATIUN

Building a resort on an island previously uninnabited and
easily accessable from population centers would insure a maximum of
privacy and seclusione. It would also call for an cxcessive amount of
extra development and enginecring projocis,.

In the case of CilalITY [Lluwlbd, transportation would prove to
b8 rauthsr uncomforteble unless the island had an airstripe. 4 nine mile
ride over open water could prove to be juite discouraging to po.sible
cliantse “ith the proper type of boat, the trip by water coulsi be fast,
dry, and comfortablees Guests from [etroit and tnat vicinity could be
flosn to the island in less than one hour.

The island 18 ldeil for a sums.er resorte In the civar wuters
of that area are soms of the bi:;est and scrapplost fish in tne Great
inkes. Cwim.ing is wonderful, and thore are wide, sandy bevaunes all
around the islande The northwest tip hus & smali harvoer toat with some
improvement could handle several large yyohty Bridle paths would prove
to bé scenic and enjoyablo.

The hotel would have complete fucilities for g.mes such as
shuffleboard, billiards, and others. Luncing, lounging, sunbatning ﬁam,
and bars are also includsd in the plans, Thé¢ svntire resort would prove to

be an attraction for airmsn an¢ yachtsmen passing nearbdys

In this particular climate, £ll resorts tend to be one svasonale
In our case, the scmaon would be from May until Octobur. The only use
for the resort during the winter months would be as & r-st haven for those
who dssire seclusion. Ice fishing is becoming more popular every year,

and this could prove to bo a major fuctor in an all-season rcsort,



NOTATIONS em the STHUCTURE

TOWERs The T tower has several purposes other than architectural

design. In the upper pertion will be a water tank as a part

of the water system of the hetele The square portiom also will
house an elevator shaft. The lenger and marrower portion ef the
tower will contain the stairways and smll rest room om sach
floer. At the tep of the columm will be a glassed in observation

tower, a beason, and radie and televisiom antennae¢. iAny excess

space will be used as storage.

CONCRETE S Air entraincd concrete shall be used for all pertions as

OUTER

1t has excellent weathering properties, A cemeont dispersing
agent such as Pesselith shall also be used thruout. Aggregates
from the island will be found suitadle for all mixes. All

bathrooms and berders of other areas shall be of Terrasze.

Yarious architectural designs can de wsed as the forms are

sonstructed previous to pouring conerete.

WALLSs Matural stone as feund on the island will prove suitabdble
for the first floor, fireplaces, and other parts of walls where
the design ealls for a masonry wall, However, for the outer
wall of the secend floor me provision has been made fer the
load of a masonry wall between celumms. Therefere, I have
planned en & sheet aluminum insulated wall ef a light weight

for this part ef the strusiure.






ARRANGEMINT OF KOOMS AND FLOOKSs The main floor will contain an
open recreational area, aclosed lounging and game room with
three sides of glass. The dining area shall also have thros
glass walls and will overlook the open water. The center
portion will contain the lobby, stairway, manager's office,
and kitchen. If the water table of the island permits, a
utility room will be the only semblance to a basement area.

The second floor shall contain four suites, two at each
end of the building. In addition, there will be many rooms,
bathrooms, and two dormitories, The manager‘s suite 1is deck
;5¢ The remainder of the third floor is to be an open dance
floor and sunbathing deck. Movies can be projected on the
square portion of the T tower and viewed by guests fron the
sundedk area. A bar for drinking takes up deck ;3. Deck ;2
could be a bridal suite if the ceiling from the bar is

completely soundproofed. The elevator ends at the bar deck.

GiNUKAL ISIGNs This thesis covers only the very basic plans of
the total idea. In computing size of wembers I have allowed
for an additiomal floor to be added later. The columns are
oversige, dut in the flat slad and cap type of structure has
a particularly good resistance to wind and other twisting
forces. The overall size is 30' x 150', and the tower is 60°
tall. There will be suspended ceilings to allow for plumbing
and electrical conduit. Rooms and ceiling shall be soundproofed.
A chimmey can be rum thru the center of "D" columms to accomodate
& fireplace and the fumes from the oil heating unit. Heating

will be of the radiant floor panel type.
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ADDITIONAL PROJRCTS

AIR STHKIPs An airstrip ef 4000° could be easily comstructed across
the island. It is really a neccesrity, It would have to be
suitable for aireraft such as the standard small airliners

as the DC-3. Prevailimg winds would be the factor in its plans.

SWIMLING POOLs For days whem lake swiucing may be uncomfostable, a
pool should be available. It would be located so as to be

sheltered from wimds, but still be in the sun most of the day.

GAME AND PLA{GROUND FACILITILS¢ Tennis courts, shuffleboard,
bridle paths, beach areas, ets. would be constructed or
doveloped. A8 this is primarily a resert, these facilities

must be fully developed ufter careful plaming.

UTILITIES ¢ An adequate and safe water supp}y is the number eme item,
A sewage disposal systoem is also importente On an island, a
netnod of carmunication is necessary. slectriocal power must
be provided, and must be exceptionally reliable.

t.ater could be obtained from the lake, and with very
1ittle treatment be safe for all uses. The best deal for
sowage might be to study the water currents mear the island,
and then pipe the materiul out frow the island far emougn so
41t would be carried out te the open lake and net be swept
back to the beaches, A large septic tank would be anotoer

solutiome

YACHT BASIN AND FOAT DOCKs A protected lending must be provided
for the eraft that visit the island. The lake that iv on the
island could be decpemed and a chamnel out to the open water.

The material rewmeved im this precess would be used as aggregate
fPor construotion ef the hotel.



Standurds for heinforced Concrete Design

(28 = oquals)

£'c 33 2500 psi, concrete with a 23 day strength of 2500
shall be the standard throughout this problem.

f3 3 20,000 psi, meximum stress for stsol

Es
n s The % 12 | @esign fuctor

fe 33 1125 psl 33 +45f'¢ Compressive loud

o25f'% 13t 625 psi, maximum compressive load for columns

Py o < 2500
318 <O26L ——FTe in this case §: +0<6L

v 3t ,03f'¢ 33 75 psi, maximum sheuring siress

4 s "'E%" , effoctive depth of slab
As 13 ’;&3;‘ s earea of stecl to be placod in concrete
s

Miiskw 52, mopent calculations for continuous slabs

§ 13 7/8, design factor

v 3 “5}3" o couputation for unit shouring stress

v
=034

s s bond stress

Other formulas used were found in Joint Committeu Specifications
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