" from hare %4 the Silver Spriag Fasd floods are & Seures of AROYARS
%o the BUilt-up Wrban aroa, BGtH WIthin snd without she eity of Milwsuies,

| _From Silver Gpring Road north for sevoral miles, damege by reason of flocds
““occurs to the colenies of summer residents located along $he river banks and
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PROEPOSED Dald, ABTabaDOK PARK, MILWAUKS: COUNTY

Fhe aum proposed to be built scross the Milwuukes iiver nt Lstabrock Farg, &
unit of the Milwaukoo Coumty “ari syetem, will be located Detwesx stutions 12
and 16 on the base line established for the work contemplated, the sero potnt of
the base line belng at Port Jashingtos Howd bridge, the lins extending sasterly
end southerly nearly im the contar of the river channel. Connt ruction of the
dum 18 part of e floed relief project on the Nilwemkes River, which has been
under way elace the full of 1933. 4 Bap of Milwsmakes County iz submitted here-
with, showlag the location of the varicus potnte referred $o hersin,

B1sPORY
The Milwsukes Ziver, dralning a watershed of 8L0 squars milles, has its source
sbout 60 miles morthwest of Nilwankes in what is known as the Kettle Horaine
DMetrict. fhe Xettle Noraine area i the resuls of & glacial deposit, sid

ontirs moralne contaips Shomsands of acres of gravel: it acks as & spomge o

- ordimary raiafall, sosking up the water after sach preoipitation and i scharging

i graduslly tkrough springs amd lakes throughout the year. The lower

' persions of the river, bowever, run through aountry with beavier eoil and thers

is sufficlent aover upon the farms sad wooded ssotions %o hold back the flow

of water coused by noemml rains. so thet ordimarily the flow ia the river is B0t
excessive,  Corkain comdinations of factors from tisme to $ime ceuse trouble -
with floods ik the lowsr reachas of the river. Vory often in early spring,
vhou $he ground ie fromen and covered with ice, a warm reia will produce o very
repid runoff, caueing flood comditions. Cacasionally during the sumsisriii

_he,vy stores of & cloudburst mature, extending over a rather large port
the dralnage ares, are likely to cemes flood comditions alomg the lowar
of the channel. Such floods have oocurred periodloally as far back a8 =
has besn any record of hsbitation of the Hilwsakee ares. ¥hen the counbry was
scarcely populsted, little thought was glven to oocasiemal flooding of the low
lsnds, but with the metropolitan growth of Milwemkee County along the Milwaalkee
Klver to the north of the City attention has been fooussd upon floods, utd woRe -
nothod has Yeen sought of allewviating thies cosdition. i

ar onbers Lake Michigen at spprosimate: 7,

to truck gardens and groen housea located on the river flate.

The csmee of the trouble north of Oapitel Urive is a limestone ledge or outerap
atout a mile long, over which the viver flows. The slevation of this ledge
is approximately 36.00 fest above datusm, which is the river level, where {4 o /
axpties into Lake Michigen, The ledge is looabed approximasely T-miles wp~ i
stream from the cutlet, s0 that once the waber has phssed beyond the rock lddge, o
there is sufficient full for its rapid dispessl. For a distance of 3 miles -
upstrean from this ledge, there is no full ik the river bed; in rm, _
successive flcods have gouged out the river botiom to such an extent that ia

thic 3 mile srea the Fiver bsd, for the mest part. is well belov the top of the |
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reck, thereby creating, in effsct, a body of etill water or a lLake as wids as
the river, and about 3 wiles long. in this mres the river banks are only a
fev foet above the normal water level smd at flood stage the water rises above
the banks. The aren floosded is not large, but the dumege due to floode is
rather lurge in prepertion to the srea flooded, by recson of the urban develop~
ment adjouining. :

One source of troudle in this area is Linocola Creek, a tribdutary of the Milweukes
River, draining about 20 square miles of the northerly portion of the County of
liiivaukee, iLincoln Cresik enters tho Kilwsukee Hiver about a half mile wp-
streas from the rook ledge and during tiss of fleod water from the river backs
up imto Linocoln Cruek, flooding the stors water sewers of .that portion of the
eity of Kilwsukes draimed dy Lincoln Cresk,

- A8 & remld of smocessive floods, individnals, civic assoolations, snd delegations
from the flooded district have repsstedly iavoked the sid of ¥he Town Board, =
the Gity of Milwenices, Milwsmies County, the Htate Public Service Commission, axd

the State Legislature, ¥he City of Milwenkes has nade an exhaustive study ef

the condition, and much of the data contained herein is from the files of the

City Enginesr of Nilwamkes. ‘

In the fall of 1933 removel of the rock ledge was imnsugursted as & CFa project,
iilveskes County working on that portiom lyimg esst of the Port Washington Zoad
Bridge, and the city of MNilwenkee cperatimg the pertion to the west of the Pors
Fushington Bridge. he County’e opersbions extenfied through Ystabdbrock Fark,
and the City's operations extended through lincola fark, then a City park.,  Unde¥
consolidation of City and County parke, effeetive as of Jasunry 1, 1937, Liscols
Fark has become A part of the Comnty Park System.  The Gity of Milwsmkes _
continued removing the rock te the west of the Port Fashington Road iridges under.
the FERA program and under the present PA program, snd the Kational Park 3ervice
000 Camp, ¥iscomsin 5PS, has been cperating on the removal of reck through "
Zstabrook Fark. Bogk removal i® practically completed.

BRCESSITY FOR Dl .
Aa mentionsd before, Shere are a musber of wnmmer homes sud CobSeges
slong the Hllwmikes River on' the esst +k6s of the Breen ey Road werth
Spring ioad,  Thess homes are ledsted B She bank of she river, whioh is
_ high sbove normal waked level.  The rusidents of these Moims have ues of Vhe
river for wimming, doating, camoeing, and the like. The fack that the walker
is desp enough for such sporte is the real resssn shy theos homes ars Locebed

along ths river, 1 Lincola ‘aric o bathing pavilion and beash have besn used
for many years in the pasb.. _

It ia therefore nacass to maintain the river level during stages of orﬁw

. flow, %hen the nnk“gm or barrier through Lincoln Park and Rstabreock Pﬂk
bas besn completsly remeved, the water level upstresn will 4rop to such an sxtent
that all swimaing, bdoating, and recreatiocnal f.0ilities of wuoch type will be
sliminated, unless & dam is built to maimtain LBe watler at its previous ordisary

lavel, sud Lhe riparisn owaers would have grounds for damage suils unless Shia
were dobe., Buch a dam sust be designed so that it will sdeguately discharge

the flood wators and permit the fleod relief work that has been done by
of the rock %o beacome affective,
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LOGARION OF O

The 2i%2 of the dam is to be in Istabrooek Fark, locatwd betwesn 1200 and 180G
faet saat of the Port Yasehington Road Bridge. Thtz locuticor waa chosen becanse
it i» near the point whers removal of the rook barrier ends., and it is also the
site st which & dam of the type propessd can be compiructed so as to harmonize
«ith the landscupe, It is the poiamt farthess downstresan st which a dam may be
constructed without acusing dsmage to udjuscent property.

1TE% OF Dok

The dem oroposed 30 be uils will consint of a gate seeticn with getsz thut can

be mannally operated so as to lowsr the flosd water, apd n rather long serpbntise
orest section, over shich the water will flow at sormal aslevaticsn. This orest
section wiil slso discharge a sonsiderabls portisa of the floed waters when thess
a&;ar.' The Low in the river will alco be discharged over this porsion of the

AR TOR HEH S
The crest of the dan 48 30 be et elevalion 36.00 feet (Gity of Hilweukes Datum).
This elevation iv required im order to maintain the same waber slevabtion up~
stream pt sxisted before the reck ledge wor reuoved. Sross sedtions and
slevations taken on the rock ledge before removel sbow that at the highest polmd
in the ledge the low elsvabien of the rook was at shout 35.4 feet. This low
.slevation extended across the river for only & ebort distance, 50 thet ihe normal
“elevation of ths wrter as it orossed the rock ledge was ut no sime leso than 35,00
faet. aAccordingly, the elevation of 36,00 feet hae been seledted s the
neceusary elevation for the orest of the dam,

AR

s d e

i BE 305 ‘
the couatrucsica of s dam at the poist diuckeesd will create a lake having an
area of sppreximstely 103 acres. - This luke, of elomgated shape, following _
generslly the river chonnel except in the ares north of Bawpton Nosd (where ap
enlargesent of the river with a new cut-off channel and islands is deing etudied),
 will have a shore ilne of sbout 48,400 linesl feet, ,
eing forms result of the gonstruction of the de

The body of waver refvssed 10 Reseln a6 Ihe Luke shavh of

&

Wt 1% the replecenidt of the river 1oy
4o vemovEl of the rook ledge. ~ The only sddiViGhal wabar ares DeARg FOUIN
@ lavel higher thoh that vhich peviously p " &

river channel from the dam 1200 feat. sast of A
bridge to o polnt spproximatsly 1200 :::/hat of the Fort Eashingten Rosd bridge.
Az mentioned above, additional weter ared is aleo being pilsaned entirely withia

the confines of Lincolm Park,

Prom the danm to Hempton Road privete property will have & fromtage of 3000
feet on this laks, and from Hampton Rosd to the north line of fingoln Fark
there will be a frontage of 1800 fest privately owned, Sazed o8 a total
eveporation of Y0 inches per year from the free wabsr sad ice murfaae, the toksl

eveporation fros the lake will amownt te 0,367 cubic fest per second.

YOLUME ARER IR THE #1VEd )

pe maxd 4 rees ' alocherge

The maxizum flood recordsd was that of iuguet, 19k, «t which time &

of 1M,700 eublo foot per sesond 00k placé. There have besa sma;m of
{3




yeors, Uy the engiasers of the City sad the County of Wilwmakee remiled fnsn =~

agreswent that 13 will Be sedéweary to coBbLTMES & dim vith gabes. Iboame A

$hat the gab# vactlon ens wsceséary iu onder Yo svold n wilily loas dilk WIRNGY aui
. and that fleod wakors could be Bebter vontrolled with gites this without

182082 ¢} soan, renging from abous 4,000 c.f.8. to 12,500 c.f.e.  The City
saginesrts Offioe of the City of Milwankee made & rether exiansive study of past
floods snd probable floods and the following dats was suprlied by theumt

1 percexst chance floed (1 im 100 years) {computed 23,400 e.7.8.
N e ¥ # {1 ia 25 years] {(maxisum ou record 19k} 14,700 s.f.s.

o . ¢ {1 4n 3 years) 5,100 e.f. 0.
Ordinary sprimg and fall flow 1,000 ¢.f. 2.
Rinimum dru weather flaw - sucuet 18, 193k 3 a.f. 6.

Plan B=9006=2-{0 ) is a chart compilad from gauge roadiage sade by the U.S.0G.5, snd
shows the muzimum apd ninfmum discharge of the Milwsnkes diver at the Fort Tashington
Eoud Bfiaﬁﬁ-t .

ElsvatSon 38,00 fect was decided upen _
dllvedkes for & 14,700 a.f.8. fiow over the danm. This elovation wne Setévrmined
&s the sasisus persiseable, LR order $o sveid fleoding of the stresis of that
pertion of the gity of Eilwankee dralzing isate Lingela Cresdk, and thenoe ints ihe
Hilvaukes River, and %o reduss to a minimum the ares which is subject to overflow
dge to fleed flows, - ‘

) sixissn by the englnsers of ¢ @;ﬁr,g :

§ £x)

~ EREAM E a2 81tk OF

At station L vations show that with the widemsd snd decpened river channsl
and without » dum, the water elevation for a 5,700 e.f.s. flood would be
approximately 35.30 fest.  This elevation was debermined. wsing Hanninghy
Formula, in the investigation of the flow in the river, iv this compubabion

the coefficient of roughasss was teken at 0.0F3 for she improved chasusl amd 0.025
for the rest of the river, tha latier coefficlent being the vesult of compubations -

hA A

from actual gege readings and dis dats chisined along certain sections of the
river, /:4 7, "“f”w i Q,p ﬁb-(-"’%’."“"*' Yy 3 Af — ) 51{6;?33
" y urng 14, 3070 folflrat

Sbservation of the flood cendiSions on the Nilwmulse River over  perjed of

1% was further detersined, as a resit of thess studies, that a sier or wrest
section should be provided, over which ice could pasy. in order to DrewENt &
cospleted strusture of most yleasing appearance, snd one that would blepd with the
landscupe So the beat advan » ths County lebdscape apobiitects soggested that-

the gats and crest seotions of the dan be separsted by » small leland. ihe dam
has been designed aocordingly, with a gate sostion atd & cress or spillway section.

Phe crest scotion ie o be tuilt in the form of o curved opllliway 5bg feet long,
located $n the main channel of the river, and is to he built of reinforeed comcrete
with & stome faclog. 513 fest of Lthe spillway is o have & grest dlevaticn of 38.00
feet and 22.00 fest tc Dave an elevstion of 35.80 feet, the remainder of the

longth of thie mection of the dam belng formed by stome coversd aminents graduelly
rising up 40 elevation of LO.00 fest. The 22 foet of spilimny at elevation 35.80

()



is designed 30 as to concentrate extremely low water flow at gertain peinmts im
the dam where it may be readily sesn by park visitors. This same plan wss

used ila the Kletzech Park dum, built by the ¥ationsl Fark service at Xletssoh Park

:_n #ilwankee County. and $he results in extrems low water flow sre gulte satie-
ROLOXY.

Ol the face of the stone apnl.wa.r & flsh ladder will be construsted, wuststiag
of » oerles of small pools, each being st & slight elsvation above the cther, 20
a8 to persit migestery fish to trevel @nm

The gate section of the dam will be loocated in a chaanel 155 feeh wide, with a

3=l slops o ouch side. fhie seckion of the dam vwill be builty of reinforoed
coperete with 10 verticul stecl gates of the sliding type. each 11 feek & tachee wide,
At each and of the gate seotion is a 30 feot b fach spillway with a aresi slévesion
of 35.90 fout and an abutment contalning stsirs lesdiing so the epara '
vhich extends scroes the dam over the gates. s lowered position the gates 7
a spiliway with top elevetion of 36.30. It 3o desired to forse the waber aver the
srest or curved spillway, sxcept for & small smoust whick will paes gver the 10

foot & iach spillwey with orest slevatien 359.9 lecated ot each ond of the gate
section,

A% the entrunce to the 155 foot chamnel combaining the geted, there is 80 be
plased a line of reinforced ice gusrds 1) fest & Luches on centers, in ordsr to
divert the lerger Blocks of floating ice awsy from the au.tn sud dreat this ice
towerd the curved spillway.

Ia muuag the éiaehwp ar mur avcr m ueﬂm vf curved nng. the dig-
charge por linesl foot of ourved wpillivey would be gpreximeiely the same as AF
the splliway was, st sll points, wt right anglse to bhe direstica of the flow

of she strsam, his was osbablished by sctual flow measuremetits mde by Hr.

M. B, Colfman, Goneulting Sagineer, retained by the County FPark Commission on this

.iocs. Thece experimente wire sondnoted Ly kr. %lfm ia the Iﬂmizam

m‘m.ﬁ e eamtm for disaiargs por 1 |
36.00 feet with a headwater level of }i.ﬁﬂ tnt are &s Tollows:

0% 0,97 [6(hgeuy 32 . (ay 32

v @ 2,00 fees - compused for a point & short distmuce wead of the orest ond
gate svections, and for the hydraulie clevstien 38,00

kv’g *ﬁ:ﬁ, w 0,062 feet

ha = }3«90 il 56@@@ » 3,00 feul

The ccefficient of dischargs will be 0.97 30 allow for the sssumsd curvature loss
o 3%
(5



s
)

‘Rere 1y * 11.50 feeb for anth gate -

ASoREe couservatively thut O « 3,749

then %y # ® 10.7 c.f.6. ;upr oot of crest

For the condition where b, # 38,00 - 35.80 = 2.20

then g « 12.3 e.f.%. per foot of orest

The discharge for the curved splllway exclusive of abutments will then be
§ =(503)(20.7) + (22)(12.3) » 5760 eufes. |

¥he gude section will be located approximstcly 350 fest upssrean from station
16100 measured along the 155 foob chunmel. The v

from slevstion 35.66 fest st the dam o Wiewndlon 35,30 at étation 16200,  Thia
was arrived &b by using Menning's Permula with X = 0,023 and an aversge .
veleaity of 7 foet por ascond, and o bottom slevation of 28.30 fest,

The hydraulic grada on the upstveam side of the gates in %he )55 foot chanuel

varies from elevation 18,00 at station Li+00 to slovation 3T.T9 immsdiately weet of
thes gabew. Thie wae also computed from Benning's Formuls using & veloclity of :
5.1 feat per sacond. The total drep dus to friction ix sboud O.1l, to vhich

0.10 was added for the friction loss at the igs guards. The hydranlic drop at

the gotes will then be K = 37,73 = 35.86 @ 233 fest,  ¥he depth of water on the

downstrean side of the gates will be
4 & 35,66 ~ 28.75 (0ill olevatien) & 5,91 feed.

The diechurge cosfficlent due So end contraction: is fousd from formls

lhﬁ'lg-@‘kﬁ hﬁ

0a937, using 11.50 fest for the lemgth of

Allowing aauénatholy 6 perosnt for other dissharga lossss and & velooisy of
spproavh of S.1 feel per second & dlscharge per Liseal food of gate of T8 g.f.8.
was arrived at ty the formula .

4 =14 [2glheny - )] &

. ' a2
1p whish 1 % 0,937, computed adove; 4 = 6,91 the downsiream depth; kg, ® % =
Qam and b= 90& feel .

The discharge for the ton Sates will thea be 10 x 1.5 £ 8.0 = #970 a.f.n. |
Allowing conservatively 200 c.f.s. for the curved spillwny stutments aud gate
(&



sedbion spillways, wo hove dhe folal 4dschirgs cooadity
9760 + 8370 + 200 = 14,930 e.f. 9.

as egeldet the flow of 14,700 e.f .8, 0 be turen sare of with hasdwaber lxval 38,00,

g1 dUl]

In addition to desf and live vertiewl lomtds, hydraulis pressure abd sxpansion
stresuas, tie lce nrussurs was Lalvem ilakoc account «8 & horizemtal Forse of 10,000
pounda per lineal foot of dam acting at elevsiion 35.00, In the gate eaction
all tha ios pressure in assumed te be concentrated on the plers. lee pregeurs
in spaces betwesn pleve is taken ap %,000 pounde per limeal foeot, bemw ﬂ.hin«
ing portione of the siructure help to relieve it wnsiderably. AR

the dam is o be built oo 2 solid reck foumdation, to which 1% Lz to be anahcna
by aeans of eteel rods groutsd into drilled holes, %ests conducted al Zstabrock
Park show that steel thus umbedded ix the aolid rock develeps full atremgth of the

‘sbesl,

Four expansion Jointe sre provided in the gate seotion of the dan, redocing the
Baxieus tcﬂp&mmm displacenent to 0.20" per seotion.

& live lgad of 150 pounds per sguare foot, ia addition %o mwmﬁrsﬁe& loads, wss
asmumed for the operating bﬂdga.-,

Hsximug siresses woed in the design of the dem sre 200 peunds per square iach for
senerots mnd 18,000 per sguare inch for wtesl.

The design wse made in eccordance with the code of the imericmn Gonorele lastitute
and She ¥isconsin 3tate bullding Code,

Jocimue of the comparaiive nm&mty of the gaten, it way sesumed that ths. iaa
~ will bridge itself betwesn rigld plers without exerting « contloucus presmre
slong Yhe gakes, - Howevar, provialen vas sade foF s vous

pounds ia & hordsontal dinetun. um $a. be t_,
flostisg 100 blouks. _

Each gate welghs approximately k309 pounde, and has & instiel frictional
resietance of about 3B0O pounds, sed is lifted by twe chalne, sach baving ab

ultisate strength of 23,000 pw

4 3/% inch play 1» provided Letwesn flanges of thy gnts wheels and the rails ¢
take care of-exfansiomn. The gates are sealsd by pesns of rabber belta. ’&ae#.
covering is provided on the expased surfaces for thersal immulatioes. :

Each gate is provided with two 2000 w. slectricel heatars placed alangaiée %hn
sherle abd Fubosr seals, and four 1500 w. heaters plaged B the body of the gade.

ALl hesters are fed throngh a single flexidle calls, attachesd to the gate and %o

the opersting bridge. Holee sre provided in the borixontal gate bosms for wars sir

circulation and for draiange. ‘
in



The gate holsting chalds pass around mprocket whoels actuated by a worm geur
reducer, dusigned %o take W the maxisum capsedty of the chainas, The reduder is
operated by band, end i¢ will tuke about 20 simutes to 1ift each gate. All gearw

.and particularly the steel worm can easily be greseed before cperation.

Electrionl switches Tor all gates are located on one padeldboard near the center of
the operating dridge, where provisien is made for commaciions te a poﬂabh sunstar,
which will permit & ahook of the huun on sach gate.

(8)



Balirdinl,
Except whers called for cmmu. the latest standard specifications of the
¥isconsin State Highway Commission relating to structures shall apply to the cope

struction of the Estadrook Fark Dam.

CONCHETE SQRK

Concrete used in dam comstrustion shall be designed to obtain amﬂnive
strength of not less than 3500 poudds per square inch in 28 duys.  Conarets ia
She upper three feet of overflew mpiliways shall comtain mot less than 1.5 darred.
a:mntpormam All onerete shell be vidruted, L

Innsdistely upon remowal of forms all m-wWMm Mlh
fillad wish 152 osment mortar, sad on all subherged surfaces & plastic slxture
of cement and water shall bs Srowled smookh.

Forms for all ezponed comurets surfaces shall be lined vith or built out of
al.nood or mascalte.

ELEGTRICAL VORE
P his work shall includs the tnltnuauea of Mtﬁ on the gates, Hﬁtm and
service clroults on the dperasing Lridge snd the fecdars frem transformers.

7 ourtesn "Nofune” type swistches shall Ge installed on $he pamsldoard ea the _
oporsting bridge. Zen hmater eircults, 1 service m._a light circuits, apd
1 cireut’s for possible futurs use will be centrolled iw Shoné swiiches.

Frovielca shull Ue made at the panelbeard for conmsctions %o a poriakle emmeter ta
wsacars the currens in sny Teod ifne. )

mpﬂllmm%ilﬁmmmthﬂiHQMﬂﬂtm
LMWMWM mﬁummm.ﬁ

m:smm;uuum
iamm“ﬂﬁ.m

Fowr duplex type weatherproof unuo cutlets :h.tlhn inskalled on the inside of
the downatream side of she operating bridge nos mors than 60 feey spare.

Wiring shall be provided for 2 futurs light circuits, one o each side of the
bridgs, each with six 300 w. oudlets in top of the 3°S¥ plers.

Provide and imsbuli €. 230 volb. waterproof immeraion heaters on tnatde face
of esch steel u- ' ars ars o be sppreximately 6% inches loag snd
shall consiet of flat conduction type strip haster elemenis %nm‘u 1-5/8
Snch wide with a oross sectiomal thickness of approximately 3/8 imch, in vhich the
heating slemant wire is uniformly distribubed across the oross section, and ine
sulated from ths stesl inner sheuth by semi-vitrified refrastery umhtlu

(9)



¢ompacted under hydraulic pressure of approximstely 100 tons per foot of strip
heater element length - the finished element dslag fired to semi-vitrify the re-
fractory at 1500% F. These strip heater elementc to be encssed in ceamlens
copper shesth, The terminals are to be e¢nclosed la weter and rustproof termimal
box, 4ll Beaters are to he securely olamped to the stevl dem gate face by means
of clamps not less than 3 inches wide, ané on centers of not more than 10 inches.
Hasters are to be located s shown on the engineer'es druwings. 4ll heaters

are to be comnwcted t0 the power supply by means of copper or lead tublng, watere
proof conduis or other waterproof ceble, and in such manaer as shsll bs designated
slasevhers in these specifications or as designated by the snginser. All conduit.
tubing, or waterproof comductors shall be escurely clamped to the fuce of the gate,

Provide and imstall oue 1500 w. 230 velt waterpreaf imsereion hester in ths
rollar compartment at the ead of sach dam gate, a8 shown On the dravings, ALY
hester specifications shull be same as above, except She length shall be ao shows
on the drawings, '

iubber belts for water seals shall be & standard preduct of recent saisobure.
They shall be of solid rubber of sisimum 3000 pounds psr square inch in tmﬁh
stremgth with a substantisl duck backing, and shall be 3/8 imch shick.  ¥he
belts shall 0e squal to the “Armadilloe” Chute Lislng memulactured by eoow
Habber Gompany, or "Arworite! by Goodrich Rubber Gompany. or simllar iising méou-
f sotured by U. &, Bubber Co. A

, _ N
o iach Carnegle C.B. ateel section ab 23F - 12'3" leng with four /8% web -
h::ct? ) near saoh flangs st ench snd, and sll with 1 coat of primer avd 3 coabs.
of paint.  The C.B. section shall be placed in the xlets showa iR neotion "B-Rf
of plan sheet Mo, b of 6,  7he 7/8% wed holes are placed ia the CiB, seotion 4o

fasiiitate handling, - .

. ilg‘tim.s*ﬂ' creosoted
~ these planks shall be pleced’d
reating against GB ssction,

One 18'x08' heavy waterproof tarpsulin with syelets along all sdges. mn
tarpsulin shall be placed aver the planks o Prevent secpage.

This emergency bulidhesd is belng provided, should rapalr work on ahy gete bepoRe
BCeRLAlY . .

FAkatiy vith lover end in

(20)



This item includes construction of 10 gates, 10 Noistes, snd sil the neceswary
chaine, guidey, and anchor bolts, the gelyanized angles on the loe guards, all
eewhto a8 shown on drawings, except as specified below,

, ‘i’!h iten Goesnot iaclm wooden snclosures of the gates, slectric heauters nth
clamps and rubber bdelts, However, il the nacessary holes, tapped or plainm,
balte and bars for raownlac rubber belts shall bs provided.

Exceps where called tor otherwisn, the latest sbandard upwiﬂuunnn of the
‘Wiseonsin Stete Highway Comatasion pcmmus to nmctml ﬂal Ml wplr %o
the miruouoa of Qnu ﬂ&klwnh. L :

ALl metsllic Mms shall ‘Peosive & mt at M‘ iﬁ m !"rlm -m; o
plamens and two' ceats of "Imemeco” industrisl costing, sxeept that machine surfaces
1:: frictional contact shall receive s heavy cent of white lead and tellow.

ALl work shall be d;en in mrdme wnh the best eulue .3 practice and trae
to dimensions. = All bDearings shall be perfeotly there shzll ba no

play in avy parts of the assenbly.
A waitable lubﬂmins compressor shall be furnished for slamite fittings.

Cast irvon W whesls on the gates shall be of tlu fg9)4d% type with chilled

treoads. .
chasns shall be oo-thn of mxmh iren iinks and ltul slde bors
gt . . s shall be providsd ia the links,

wvith forged steel pims. Suitable grease pocket
The ohatns shall have & 3.075¢ pitch and shall s mmm f£or an atun?;e

atrmlh of 23,000 peunds.
% mh mu bi nt‘ the Mﬂa‘ tnc with iuth uagsbh of taﬁa: the nu

(x2)



DESIGN DATA

Computation of stresses developed under maximum
loading condition in the structure of the

Estebrook Park Dem

In the following computations all sysbols and notations have the same poaning
a2 in the "Structural fingineer's Handboek Library* by Hool & Kinne, which is
practically the same ss the notation of the Amgricen Concrete Inmtitute),

used in thie hook in order to aveld detzild demonstrations in $his rvaport.
The working étresses of conerete belng below 800 pounds per square iach, it was
assumed n = 15, In sll cases where the stresses are obviously within the

1imite set by the Code of the American Conerets Iastitute no computatione vere

sade, us for instance the bond for dowels over 4% bar sise in length, ebe. -

CURTED STILLWAY
The exterior forces per iinesl foot of the spillway are!

Ice preasure 10,000 pounds, ‘horizental at ., 35.00. ¥ater preasure, with
water level 36,00, resaliant approximately 2000 pounds, borizontal a% B,
30466, Welght of the section approximately 2000 1be, Horizontal reaction
of the bottom 12000 pounds, assumed at El. 27.58. Vertical reactions of the

bottom.

First eritical horimontal cection considered im 2t the bottom of the spiliway
assumed ot El. 26,50 with 4 = h5%,  The mements at the center of the

gsaction are

. lee L :imim)i&-? B 26,0
Welght b i 2,000){05)
Horizomtsl resetion  (12,000)(1.08)

We have at this section

p " %’{' ﬁ% = 0,00248 : |

g2 pn Gue - pu =/ (2(15)(0.00248)+ [(25)(0.00248)) 2 -
(15)(0.00248)
K= 0,238

Jtl-%-'l-m = 0,92

3 | » 17,500 1bs. per sq. in.
fa= T.—gr—“ - (1,“)(12/&}{0.92)("5) ' |




fomz e L « (2}(17.5&0)(94%%) « 365 pounds per sq. iaoh
The critical section for shear is st slevation 31.2%5, with d = 24%
o 2 _

Hors the hydrostatic prassure is (62.3)(‘-‘&15-) = 700 lbs

Mp‘@)ﬁfﬁ-m?o.oohss |
ku  (2)(15)(0.00485) + (15)(0.00u65) 2 = 15 x 0.00465 = 0.372

J= 1 9.:.;12. . 0.896

'813.5004*700-;19!@” ‘. ”
"“W per ngmom

hf ""‘L‘m 0.696)(12
which is persissable with the materiel acd anchorage used.

The bond stress is 'Y . 5 = §9 polnde per square inch

SAXERXEEEIEREXE IREXENEEEN

Assoning the foroes to be aoting as in spillvay section (in the
sirection of the stream) snd with the plers 153'2% o.c. we bave spproximstely

-

M #(15.16)(79,320) = 1200.0 ft. kips
v = (15.16)(32.0) = 182.0 kips

" BiAR & reasonable spproximation en the safe side we oan substitute for the

purpose #¥. computation of wiresses & rectanguler pidr 13' 5% lang with
wé. Then 4 w}EEY Bkt

T 61-1/4° sq. bars ot the eaf.

:‘I'Q‘?z .‘OQ%
fa {1.200.0000(22). « 10,300 pounds per square inch Wﬁ”

T (9.4)(0.94)(158) |
¢ ,_(_am..\mlgdﬂ- = 153 pounde per square ineh
8 % 7 (0.182)(207) )
For the shear taking the 5 inch grooves imto account DB = ™ " =l

- SBEa00 . = 36,0 pound per square inch
v = (M) (158)(0.9%) > )

The actual -truiu are somewhat lower than those computed above
/3

LT e e e



¥or the lateral pressure on the plers pssuming, due to the stabilizing effects
of adjoining rortioms, an ice pressure 5,000 pelads per Lim, ft,, and dieregard-
ing the bridging above and the bydroetatic countsr pressure

Ice (50000)(3-5) = 42,500
Eater (2,000)(k.16) « 8,380
50,820
Eorizontal resciion

(7.000){1.0)
¥ ow E'Ls .ﬂaaozil"‘

A ®ROY b pan . “-m " 0.935 sg. ia.

2 .
o 2ad¥. :
_ P (o)az) ﬁ

_(zuu%?..m_ .Lm% nm.%,& -o.m:
J s1- a.gu = 0.93

e S8L820002) s 15,200 pounds per sg. ia.
{0.935)(0.93){40) :

fe ...(.zm:nm}.&sm_ « 277 pounds per square imch

.mﬁn at 1te cantér a
4500 1be. in addition to a live lesd of 150.pounds per sg. fi.

uniform load ™ (9)(18) + {3.5)(1%0) = 390 1ve.
H,'_LQ.JQ}.L&L = 1.75

oo "-L'?-(ﬂl‘ . 615

K = 8.5 téot dps

v “IQ.JS).;M = 3.95 kips



Ag = 0,92

» =t "kt
h\/_@u%}m.ﬂ_ E_z%s_;_q_ -

Je 1«2l = 0.88
3 .

fa = %‘?ﬁnﬁ = 18,000 1bs. per '@‘r§ ingh

fo = -SW .- -719‘1153. por square -inch .
{0.37)¢ \ R

v :

L SRUS B FUg

.. N
(7)(13)(9¢33)

Agtually these stresses will be wnliilrahly rm by the éhtrihltien of
logdings in o her dircetions of the slab.

SLAB UBDZR HOIL®

The holist wolghs appn.ﬂﬁtoly 1600 1bs. e reaction of the spur gear is
not considered becanss it would reducs the moments in the slaeb, It s
assused the hoist 1s carried by & strip WOF wide, or 40O lbs, par feot of slad

Imf 1bs Uniforn load E Live lead = 150
320 ¢ 5,0 glab - = 108

f } - 258 1bs. per
v2 g0 'wn _ sq. b,

(1130)(5) = 5650
(0, 258)(52) =

Y oA

2 ;‘ -
d» 7.75, 3> ié; Ay = 039

e
¢ o R < ol - g o

:-1-9%9- = 0,90 (15)




2uz0(12
fo = (0.39)(0.90)(F.7%)

fo o 22292)(N,2) = 260 1bs. per square inch

(0.30) (303)

w0250 1lbe. per sguare inoh

BALLING BRug

On the basie of chaln losds dlecussed shove, in connagtion with bars Kark 50.
we have the following app ' Mn l.mtu for m- : .

8 g::?;: %’ﬁm )
L'} ab - L] .
' Beus i

a8 ———— 1310 ibe per

v~6.2+9.5+£m1.§1&51 « §.20

i'uﬁng into account vontisuity, we have for maximun momens

K e {LINIED) - 2045

10
Ky * (6.2:2)N/5) = 99

L

O . =
P n.s:(ss: 133

- 1 - ‘0.9
’ BN

fs -MRL b ljnm 1bs, peT .w. 1tioh
{0.88){0.90)(38)
fo = (PAEAINQ0I(3,0) ™ 260 lbs. per squars imgh
(16)



T 880 Iek.

The reinforcemsnt s provided rather gensrausly bessuse of the sdditional )
temperature siressos, which might develop ormoks in the structurs.

Assuming a water level 385.00 and disrsgarding additional strongth due to
the welded 3/8" plnh. we have & wuber preswura of about

(62.5)(7)(2) = iﬁa 1vs. per lth. ft, of beanm

B o» Wg . *'1“3"'
" For a 6% H ab 27.5 lbe.
8B o= 16,4

fo = M%LEL = 10,800 1lhe. per square inch

I0F RRal
Stresses in horizontal &* 5.5, [ ab 28.2 1bs. and abtached mesbers

Considering the aasenbly conalsting of the 8" :.B. [ at 28.2, the
6 x 3-1/2 x }/8 & snd & portion of the 3/8Y plate -~ 8* loug we have & Yotal
ssction wodulus of about 28.0 cubic lackes.

¥ith sh_ water Leval -3;,@9}; e
: pnir lh. of $h

K, = ( fosh iips

A concentrated 1ce load of 10,000 1bs. in the center will glve
N, o UQ.0000LTS = 29.4 feot kips

M ow o lge Bp = 4,6 + 20,4 = 34 foot kips

and the stress

fs = ﬁ— - W ® 14,600 lbs. per square inoh

an



Job 3 FYogm 7 Ho, iRZ

S tubrook I -y

iy vy
GCLT ThaTMaT s
“.M
ppptu
GaFalaiesd St

BN Nl

2,080 Uble, Cement = 2.30 5 45570e00
20 Cu, Yds,smnd o 190 1,178:00
147,7%00¢ Reintorcing Lteel ° 0.,0208 52

{Vetuils of size, woighi,etc. on
following page)

S TLLLS LaulR _
400 lira. ikilled 1abor (Carpontar at 1.20)

. 700 Sbla. Cemsnt 2 1;5-%2-09
200 Yise Sand ) 3 .9@
160 Bgs. Lime £4..00

60 ¥ iupber at 40,00 par M. 2,400,400
Mlﬂi me. ato, ‘ 1:“3:00’

Primmry osble : 4,@.&0

Tprans {ornar 00
Heaters-Lighting equipment 34 000,00

16 Gates hoist, lce guards G, 700,00
5604 Dynomite ' | < 50400
1600 Caps - 28,00
¥iacell. Bulkhesd paint - %400

690 Yds. mbele « 4-@ par Yd. . 2! > 00
930 Yds, Grushed veok ¢ 2,00 _ 1,500,600

Qontingenalea




Steel Lgét

Zee plsnz for details of the bendlng

Sdze Magle Ho, Lom -t Lovskh o Hoe,  #/1'b. Totel sofcht
Li'g 1 459 163" 7"*3?'75
2 90 :
3 .
AR e
- e 120545 5303 79,463.195¢
17 o 2 U3 156" 2,216,50
i 21 19 70" %435, 00
24 19t-b” 40300
zg 109 12tegn 1,3%.75
2 2 1?3::3” 341.25
29 24 167" agg.m , - ' ,
FeRlk 059 Zed. ‘ 179?36‘1#
5/ ¢ 83 8 PTAN S égg.ee;
: ﬁ g 15'-@* : $00
O 54400
67 12 8-~ 102,00

EB BB AR ES B

120,00



size Mark Ng, Lensth BL¥e e Ne, w/rt, Totwl iadght

/2"
Gunt 'd, 4

:mu:sg&mg:&*ﬁmwﬂ
£
5

SEERRK
g
%
i~
3
8

3/

TR E o

=

7/8" ¢ 5 170 pr-om 5,100.00 2,044 10,424.400
/4 g ;! 224 11 %9 2,6%2,00
g 2 - 1r-on 1,433,00
1 5% 1&'-—2“ ng.m
18 28 'h f.00
20 1.3 tafe 7400
a1 4 170" In2,.00
22 24 107-0" 240400
23 12 &1-0” 72400
44 116 Grazn 957400
4 102 300" 3,0@0.00
4 % Y-gr 1,346.00
52 ®  17-0n 0400



dob Yoo 8={122) Sstabrock Fark, ‘lscoungia 37§

Iguipment lequiremontss

. The follewing iteme of syuipment are essential for the sempletion
- of the jJobi

1 - cue yd- Jas. Em ‘ahevol with drng ne &ttulment}r

[

ocnomtc Vibrators
#latform Zoale

Zar bending machine
Centrifuml Pumps

310 oue fta Alr Compressor
tniversal Drill rig 13" steel.
dack Hammers 1" steals
Conorete breakers le1/87 stesl
Parriok

T W e ]
HNEEEEEE.

All of the above equipment ia mew on hand or availshle by transfer
from one of the other 37 camps eperating under the ¥Milwuukee County Fark
Aunthoritye




FIELD TECHNICIAN'S COMMENT

STATE - Wisconsin PROJECT NO. SP=5  PROJECT NAME - Esta-
brook Park

JOB NO. E.C.W. 123 JOB NAME - Dams, Concrete. DATE - %gr%l l¢,
: S

The historical background of this development is quite thoroughly
covered in the accompanying report by the Park Authority and in the
justifications for the original Job of removing the rock and earth bar-
riar from the bad of the Hiluaukne River in this locatlon. ‘

As set rarth Sherein the.need for rlood eontrol in this portion .
of the river  has 'beem a re@pgnized fact from the first and the con-
struction of some form of dam has also beéen recognized as an essential
part of the development necessary to that control.

The partiocular type, lecation and controlling elevations of the
dam itself have been very thoroughly discussed at conferences between
the engineers for the Park Authority and the Clty of Mllwaukee, Mssrs,
Nason and Osthoff of the Reglonal Office, Mr, Jenkins, Mr, Hollister,

_ Mr. Schellle and myself; and the plana now being preaented are in
sccordanee with decisiona arrived at these meetings,

Only a small portion of the computations incident to the coordin-
ations of data and to the deslgn of the sbtructure itself is included
‘in the report and a complete check of the mathematics has not been
made by your engineer, but sufficient exemination has been made to glve
agssurance that the reasoning used and results arrived at are fundament-

ally sound. :

The estimate of coest is based upon the 1atestjquptatiena availsbie
ome, extent be
16t be

The distribution of costs between the Nabienéiléarkaervieé and
the cooperating agencles is not a subject for comment by your engineer,

Approval of the plans and of the job itself is hereby recommended.

L. I. Johnstone
Assoc. Englneer.

CeCa=R.0. 2 :
Howsrd~2 ¢
Dist.“.ﬁ.“ "

Hollister

-~ -



