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DESIGN FOR A DAM 2CR03S GRAND PRIVTR AT
DIMCKDALF, MICHIGAN.

Oojoecty

Thas objsct c¢f thio thesis 4s to loczts and de-
sign a dan for [:0v¥ar jur,cis acroas Cranl River. In ore
Jor to proyerly locats anil dssirn 4his dam ths following
f1812 oparations »ers onrrind out snil a ccyy of the fi-ld
rioct~s token v~ susitied as a jportion ¢f this thesis,

Yotag ware ¢clan fcr alipgnmant cf th? river,
‘or oo0tainin~ ovor-flor area ani levals wera run for cone
trcl of =ama,

Tha followrin~ ara a 2% of ¢ha faaturns —vhish
wera 1t dasireols to astr-ollich 2 hylro-slactrio ;1-nt ot
this rlrce,

fince ccal en? in Toot all ceru~tiola rascurso:
2y hich power ds pro'uced, hive In ths 1ast f~w ysovrs t-lan

He claslaforvant 2.

sush & sullan risa in cond, 4lltkfttar‘bower hat 9accwy Lers
universale. Tator por-er i3 ncw onlng convart~d into s2lcotiri-
¢zl agnargy end tranmuidts! oy marny of hi-h voltr-n linzg,
et tizas tc avan hundreds ¢f rnilas nway whery 1t 19 t¢ oe
uird, Than since coaxl 1s oaccuiny = limit~ad rsacurca +a
ustt in tha mecr future ob*:in sor» othe= =~nnz ol [:+C UG

in: ;o 2r. So since water power is tha chetyas® %o rontain

»

H507



oncs the rlant is installed, it 48 o09iny ro;11ly laveicj=
21 andl 18 giving satisf-otion ~hare sver ucai,

In ‘develc,.in~ a wats» power plzant, one must
Lnow vhathor tha rainfz211 221 ih2 run-cff for ths river
undar conasldar-tion 43 of such a nzturs 2s %o ouj, ly &
constant or nrarly censtontl quantity o watar ¢t your
$lant,.

Froa Tanial W, lnadts *Tater Po7ar Pn-oinanare
inz® =3 fini that Granil Piver anil i%a8 drminnca area hise
an ennuzl reinfall ¢f from § -« 10 inch-g of wnter. #nd
thet 1ts avernge run-cff for the ronths of Juna to Junu-ry
for tha yoarrs 19001-C5 wzs 4 ocusacs Lar squars mile of
drainnzs erea, Prom Januarr %o Junt ths run-o’f{ 1s a
'r~7% deal over this,

Using «4 cusesa jer sturre nila of dr-ainice
crea, va 7ill have a diacharga =2t Dimondals of aoout 600
cus=c3s This will riva us ancu-h water to oot-in thoo-
raoticzlly €82 H,P.

Cua~cs X ¢2.,6 L h

o, '
e H.P. (Von Schen's)

af a0%iva head,

h

€28 X €2.8 X 10 -

Jut s our turvinea will 0a abls to ootnin only a2,out &c7
of tha gvailadle goar »s have

c22 X 48 & D403.5 MLF, avatlcolo 17 tha flow wu@



cenntont ot o4 cuiscca po9r sunrs wila of drsinioa oo,

Fa tho ragceris st dn thhyte Tlva yoora only ony ¢7n2 ~hiare
it {2113 onlow o7 cusass par cyurrae nils ¢f Aralnane ~roan,
inl 4hnt width ove rontaga w3 vE11 D9 2519 to onaily

ovaigg 400 e Pe tha yoor eronnld,

75 think thet the follewins raascnt thcull oo
censidared dn the locnticn of a dum for hylroealaciric jure
NCREN T

Veualy; firs’ 143 cout, tha ccst aa w9 cnall Lshovw
letar I0 rotlhns 1o cor.ord ¢ the nat {nccmas TrSenily,
$ts T 0loility, thiia i ansily chiewn Ly tha D2t thot o 10
feet 4 2usily avellroes, =1th oud axzall dncr 99 in flcci-
£°3 e~8s over the flecedl~=9 ar a caznael 0y & fiva fect wn
ve7 in pledre 2100 4t hamp vithin a v+ UHus of tvanty 1 ilnyy,
Jive 1nooos tonno Sraltha olx villooea vhemy g oveniy oot
cu il v vt in- ' for 4Y» jover | -olucaed,

AV tha Jeo-tdcon of 4ha dhn 4% acmta oerey Lich
nl ol lass thtn 4ty rvernce '1atznCs oy rte TU1 rnualza
va o to knvey o orunls rortar oy 4 e w0 1) o4t aricgy o UG-
pdulce Mlzo 4t 42 ce Tental vt the hnuleze of wind,
swunent, mochinaryy, a4c. ds conpemntivaly ghorte 24 this
LGind i wiyor hine a nofturel 91l ¢ rocud tve rntocng
Sl et te tio 2ile.

T rlvere urt do of orwrg which ~dva L oc



fcuniction for ths jcwar hou:sa, e rcel wa fourd to ua
15 £:4%t L9ley normol tiil =zter level or ot alawsticn 707,56,

™ivis of zcurca ¢co £r down fer ¢he founl-tion of t4a

rie Ty *herafore freidst ¢o uta 00 foct 1lin te ol oa
wore =¢li?! founlstion thin tha srival alenn —oulit ~iv~ anl
Lo pravant 8liline dn ¢o3n of ercition,s Thaesy didn it
tonl Ao dnavsnoa tha Tagdern of o Ty semavhr g,

Thoonlisya that tha conulrotaring sataolizhiants
in Lerafing, ~1~he ril-s Ma3tant, coult una 211 tha je-er
'ayeleed 4F net Gron?! Lelca gr Fooon coulils
Conte

Thn 1l:n? ¢hot =4t pa flcolal ¢on var Uity o9 oo
Jer TION.00 par acre ~nl with thy propcsal hesrt 41 e Mocde
cor 4 oanadte In 1010-LI fhia denl ema doutt sy thie Tecuton
"1 1%h Porar Ou.e Tor Trom (75407 4 J1CN.CT par rora ot ing
(CATAN IS S A

™9 sunl anl provel Tor tha concm2ts wory o L2
cotiinad wizthin Slve hunti=nl 224 ¢of tva lawm, Thi- ; 1t h.8
Sfrt cince mrovel, I 42 Yoo *nl Aurt nerthonnt of tha

4

nertt ~nl of 4ha drm,  Thl gavan

t®

st soohinary 4 ¢ i1l )9
n~inrl w111 hove ¢0 o trul~d orr Bn1C rdle from I, . an!

Ve Mg Ve T

e The rorlag rn i1 thae paad of ceniitione ond
=111 racaln thed epny,
Ths jowar-hcuze »hioh 13 leodad narre th »owtn

snd of the dam is very easily reached.



The present dam at Dimoudnlo, Mich. 1s situated about
720 £aet west of tina roaﬁtgg}th an south through Dimondale
vhile ti.2 rro-oaed dam is 100 feet nenrer the road. The
present dam is a dilapidated old wooden struoturs whioh sus~
tains a heau of 4.6 feet anu at rresent furnishes powsr only
for a flour mill which is loacteu down the river about two
th usand faet, th> water being sur-plied by a race. On the
sout.. end of dam i3 an old saw mill which is Jdeaserted and
in ruins,

We have not been able to fin! any data as to the power
beinr developed ;t prziant, but knowing the hen.. and ulscharge
a theorstical Horse power can be ohtained,

( ®ater Powar Enpinsering)
De Head,
 H.P.® Disohar:: per sec. x head
8.8
U. 8. Observation (1908) Discharge rer ssc. = 350 cu. ft.

Head = 4.5 faet,
He Po 8 350 x 4.5
8.8
He P. = 180 (nearly)

This dam 48 old an.! far bey:nd repair ani so long as
a nevw dam will have to be built in th: near future, we pro-
p08e tOo max: tha nénd 10 feet which will give 400 H., P. and
by so doing inor::aing tha expen:e hut little, for only 50
more acress of lan.i will be flooded and no durages to bridges
will =ccur for the ron:i hridge 2ust abovs proyosed (dam will

hwve n ~lear-nce of 863.7G8!' - 848,7' = 15,578 fe-t.



at ncrmal watar, 8~y that the river had a maximum rise of
7 feet, which is hirhar thsn any marks => co.li find on
trees causs.! from ice, ws will th:n hrve - cleaarance of
mors than 8 fest. The rail road bridse has a clearance

of BE9.447' ~ 848.7' = 20.747, s8c thie bridgs -ill not

be damaged,
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Ta hava or ood our satimsts upon <hae follo<inzge

Cex:ont daliverzod ;0P 0ole .1e70.

Coruzon lawor, bel:stins 2n-ine ond alxers 1420 [ ar oo

Crushedl otena wn?! gsroval @ Jell [9Y Cuse Yde

Any coount of stona may 92 09% inadl for crirktin- ona
milo upy thns ridv~r ~nl rizht ocn %hay vzl

T3 have fisurad the cont o7 turninen, canarctors onil
cth~r ouirmant as yclas, mirn, 3tc, at T5C.00 poar U,
("t Povar, Tarisl ™, Hanl).

400 R 50 w 550,CC040C cost of siuijmant,

Inscnde
™y havae Tlaural thot with an cudjut of 208 v,W,
cokin: cur v 40 Ao sonp e vith 1ot et Seuth Loniding

o fo1le=s 1 1/7 eits 4oor Rlloratt hou= Tor tha 20 vours

3

-~

Ter £oue Mours por day andl 500 o o
yi:ime Thice comll ol o ov=0un intcme o f TUT,385,00,

Natucting frem 4¥is the fsllovine 4tema. /3

diardan tax rotes vardiea, oy 4¢'n our rote 23 47,
Taxes 47 73062040
20T, Y7C N jar yuoy 1,877 4CC
Ir*arrat on prined;ly -oe¢ 19100, CC
109 1y racinticn on naluinasy N, C0.en
"“,.1*: cn1 Inciintnla 1,000,C0C

motsl e luaticns fCL,TI0.C0



Gross incoms "53,%856.00
€,900.00

Mat income 243,486.00
This es%imat~d incore 18 porhagrs hish, dut ~e beiisve th-t

tha invastmant 13 safsa.

Tesien of the DNam.
(Formula “rom B3aler)

The common motlods of foilura of a rravity Asnm
ars tarea; 15t 0y oitding elcn2 a horizontal joint, (2) oy
ov>z turnin- zoout +ha tront of 2 horisonini joimt, (3) oy
crushing, In invas*izatiny thesa netheds of feilurs, w9
n2~d only considar the first two as the dam is of insuf-
ficisnt height to cauas foilura Ly crushing.

The siza of the dam was taken azzoriing to Von
ccren, tcy midth 4 ft, -1 for an st factive ha=1 of 1C fzat,
Ven fchen 3snys use a boss of 17 faest,

Oonyutation for fretor of s2¥%y in siifing,

©1i%inT force = P g 1/2 ™ hz (:3aYer)
P » Proassurs in 1Ha,, of watar a~ainst a
saction of the drnm oﬁa foct vide anil *h* f~aet high.
¥ & Unit waight o7 water,
h @ E{factive hard o- ﬂgad.
"s3i8tin- “orce P, = "yf (Baler)
Py = P2sicting force,

RESHoRED U &

i
onT,

Ty = ""Uactiye raicnt of zeotion of



f - Fricticn factor = .6 (3aker)

L= Pactor of safty.

Prae ™ML o
. e U2

The upvard pressure 13 due to the maisht of a coliurn of
~ater "h® fsst high, tires 62.5 1be. This pressure variass
from the tos to ths face of the dam. The average upward
pre--ura i3 trlsn end multiprlisd by the width of the oase
giving ths totai upvard prassure.
The downward pressure is dus *o the weight of
ths dam. The resultant of thesa pressures is the eftect-
ive meicht of the dam ~hich ~hen multipiiz2d by its frict-
icn facter and d4iviied oy trs water yressura nives ths
Tzctor ot asrfiy,.
with thraa -9t ¢f water paasine ovar ths crast,
the Hacly water would hHa ratween 4 gnt1 B fo-t abova ncrmal
laval,
6 ft. cana,
Ugvard ?ressurs 1100:1.C7
Dovnrard  ® 22372,04 =t, of dam.
Pazuitrnt ¢ 10331 # 103°1 X .6 = 6778.6
L

= 32,6h = 62.5 .0t = 10007

°
e 2

h = 8! ©ffagtive haad,

€328.6 - 3.279 Facter ¢t nafty.
T
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Hhe O ft. ©fractiva Yo,

CEORLY m 4T Wotor ¢f v,

1T, To Paciast Overturming.

Too wonts wocud 41y 402,

2 P curay, 1o youn 5, ¢ 4 watr- worincg
Gonentlen ¢ 4%y tarm 1 Lozt mita st oM 7t By sh,
Y m vfrotive et 1a faat,
170 % a icint ¥ 4,142 %1¢n ¢7 P

iy = 1/5 w7t
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C = " lactive 7aizht o saction ol w2,
1 foct ?iJeo
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e = P L 1y @ 1670 .52 2 10774
¥y = G 17 = 10381 / 7.7 = 7€S27.7
Y5 o 7.4 Fuclor of o fty.,

a0

¥ith &n al{“activd hecl of 9 ft. 33 avovs.
N' « P 1t =2 2621 / € = 16186
M, 5 1CB8768 A 7.7 = 8374B.2

12 = 5.6 Factor of sufty.

Ne

facticn 1-1 to 2«2 i3 *hg spillvay =scticn and ie
1€ « 6® Trca a9 of d:2m %o %tep of € inch walk, Tt 1z 2°C
f-9t lonz,

The walk is su; ort~d on plera 21 fcct centars,
Plara t¢re onn foot wite, 4 foct tonz snl 7 feod highe Tulk
is nuj . ert~t Oy 5" T veum with two inch | lank laid on tog.
In *“~ nn¢c*ion 1-1 %0 £-A &n?! 'cuth, niso 2«2 tc B=B3 ani
no+th the = 1¥ 13 of ccncrets finishat and acts 3 cojing
on the %tcp of dan, |

Pren 4 2 anl routh, an! B3 4 &nl qorth, tc ~nis of
dam, thna —all is 3 frat thicl on 4tha Duos andl 1 1/2 o=t thic)
cn tcpre Thiz ~a11 45 ocel~? 714y enrth on «%ich the walk 18
12id, Tha fice {3 yarpendicular and i3 on 1lin» wmith the main
;ort of lenm,

The ~vhaal yi% 42 loc t2d cn ¢the ncwth and of .dam;

it contiidna in occh of 1¢s %% ;:rts 4 ilousle tursin2g, .on=-



erating to-ether 400 H.P.

The renerators ars Airsctly con-asctad ani run at
160 P.P.x. and are locatad in the power house just oayond
the whael pit, its floor bLeing on the same lavel as thet of

the whasl pit.,

Power House Design.

The power house is devided into t=o parts, the
whe3al pit and the genarctor room.

In the ~7h2el pits which is asain dividad into
t70 parts cre 8 reactionary horizontzl turbines or 4 douols
turoines con-aectal in tandem and directiy connected to the
gonerators,

| The whaeel pit main floor is 7 feet Lelov ths ‘op
of tha dam or upjer water level. It is 10 inchaes thick,
zrch~d ov~er from the sii=s and is reenforced undar ths
searing and turdines oy 10 inch 254 I beams,

Tha iraft tuber of ths turoine axtend down into
th= tail water ona fcct Lslor normal water level. This
snavl=s us to g2t the total availasie head on thse dam.

" Ths race flcor cr oass is 7 fest below ths auin
floor. Thia zivas us a2 4 foot cushion of water under the
turbines, Tn2 floor is made up of a orushed stones grout
ons foot thick, covered by a 6 inch coat of fine cemant

mortar. Grout 13 of a 1:2:3 mixturs. Mortar 1l:4 mixturs.



The flcor has 2 slops of 27,

Threa fant aoove ths u;par ratsr lavel 48 flccr
or coverinz of tha whael it 1lui! on two inch plank on
S inch I veams.

Th> watnr is ocontrolled oy hezi -2tas in front
¢? which {5 *h9 trih rocls rola of 2 dnch oy 3/8% ~tael
sirg B et 213 " apart,

The zenaratcor reom hrao 443 floors arrzazad tha
sme o8 tha proealing reoms, ~xcapt thot tha roecfl i 0 Ta-t
hi:her.

The zsn2rrutor room contrins tha two -enerutors,
watars, ous onrg, axcitors, and such othar neaca s ry o,-
Faroins o8 6re raTiirad in & power houss,

All concret~ ui?d in ¢the power houn=2 15 raan-

forcal with 1/2 inch sjuars corru-a’ed bHars,
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