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DIX BASCULE BRIDGE HAER No. MI-32 

Spanning the Rouge River at Dix Avenue 
between the Cities of Detroit and Dearborn 
in Wayne County, Michigan. 

UTM: 17.322570.4684670 
Quad: Dearborn 

Cons t.r\ . .:ct.i.on: 1925-l926. Rehabilitated 1984 

County of Wayne Present Owner: 

Present Use: 

Sign::..fica.nce: 

Wayne County Building 
600 Randolph Street 
Detroit, MI 48226 

Vehicular and pedestrian drawbridge. 
Vertical draw accorr~odates navigation on 
the river. 

The Dix Bascule Bridge is the newest of 
three double-leaf trunnion drawbridges 
constructed over the Rouge River in the 
1920 1 s. It is important in local history 
for its relation to the economic 
development of the Detroit area. This 
drawbridge allows Great Lake ore boats to 
supply steel mills and foundaries, 
specifically the Ford Motor Company's River 
Rouge complex to which it is adjacent. It 
·is a simple trunnion bascule and is 
eligible for the National Register of 
Historic Places. An important feature of 
this bridge is its beautiful balustrade 
approach railings which must be replaced 
because of their structural inadequacy. 

Prcjec-c Information: This docuinentation was undertaken in 
December, 1988 in accordance with the 
Memorandum of Agreement by the Wayne County 
Department of Public Services as a 
mitigative measure prior to the 
rehabilitation of the bridge and the 
replacement of the balustrade approach 
railings. 

George R. Schneider 
Division of Engineering 
Wayne County Department of 

Public Services 
Detroit, MI 
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OVERVIEW OF BRIDGE AND PROJECT 

The Dix Avenue Bridge crosses the Rouge River through a 
highly industrialized area and connects the Cities of Detroit and 
Dearborn. ( See Location Map}. Dix Avenue is a Wayne County 
primary road which carries approximately 10,000 vehicles per day. 
This drawbridge also allows Great Lakes ore boats loaded with 
coal, iron, and limestone to supply stsel mills and foundries, 
specifically the Ford Motor Company's River Rouge complex. It is 
located just below the turning basin of the Rouge River and next 
to the Ford b:ast f~rnaces. 

"The former 1:ascule bridge at this crossing of the Rouge was 
constructed prior to the improvement of the Rouge River, and in 
those days it spanned a stream of insufficient depth or 
regularity for any but inconsequential navigation. At that time, 
the great Rouge plant of the Ford Motor Company was in its 
infancy, and the manJnoth expansion which extends from the very 
shadow of the bridge as far as the eye can reach, was 
inconceivable." (1) 

The increasing demands for com .. 11erce along the Rouge River 
following World War I resulted in the dredging and straightening 
of this river by the Federal Govern.'Tlent. Thus by 1923, the 
narrow winding stream of former days had become a 300 1 wide, 22' 
deep, ctannel navigable by the largest lake freighters. Pursuant 
to the orders of the War Department of the United States, former 
swing bridges along the Rouge River at Jefferson Avenue and Fort 
Street (See Location Map) had been replaced by bascule bridges in 
that same year. (2) 

With the increase in size of vessels using the channel, the 
wa!" Department found that the existing single-leaf, Dix Road 
Bascule Bridge had become an obstruction to navigation. The 
requirements of highway traffic were also increasing and it was 
apparent that the existing two-lane bridge would soon be entirely 
inadequate for both weight and volume of traffic. In 1924 the 
War Department ordered that the narrow { 100-f oot clear span) 
single-leaf Dix Bascule Bridge be rebuilt as a bridge g:ving 
::S-foot clear span and located at the middle of the channel. It 
further stipulated that the reconstruction be completed by July 
1st, 1926. (3) 

The Board of Supervisors of Wayne County the ref ore took 
action at its June 1924 meeting authorizing the reconstruction of 
this bridge as required by the War Department. In order to 
finance the reconstruction they further arranged that the 
issuance of bonds for one million dollars to defray the cost 
should be placed before the electors on the ballots in the 
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September election. (4) After a favorable vote on the bond 
issue, and after sale of the bonds and upon completion of the 
detail plans, contracts were awarded for the superstructure on 
January 6, 1925 and for the substructure and foundation work on 
J..pril 24, 1925. A contract for the electrical work was awarded 
on January 26, 1926 and another for the architectural and stone 
work on March 12, 1926. Due to an unavoidable delay, related to 
the bond issue, an extension of time to complete the project was 
grar1ted. -co t·iov·err1ber 1, 1926. Or1cc un::ierw·a~/, cor1structic1L 
proceeded rapidly and the project completion date was met. 

'::'he D.:x P..venue Bridge ,.,, a. ~mple Trunnion Bascule Br id9e 
t':1at was designed by the e::ngincers of the Wayne County Road 
Coa,rni ssion. The substructure was built b:i the Missouri Valley 
Bridge and Iron Company of Leavenworth, Kansas, and the 
superstructure by the Wisconsin Bridge and Iron Company of 
Milwaukee, Wisconsin. The Kuehne Electric Company of Detroit, 
Michigan was responsible for the electrical work while the 
architectural and stone work (including the balustrade approach 
railings which are to be replaced) was constructed by George P. 
Cullen, Inc., of Chicago, Illinois. (5) It is on the Michigan 
Department of Transportation's Critical Bridge List, and it is 
eligible fer the National Register of Historic Places. The 
bridge has a span of 164 feet measured from center to center of 
each trunnion. The roadway measures 56 feet between curbs and 
carries fot:.r lanes of traffic. The bridge also provides two 8 
~:2 feet wide sidewalks. 

The bridge consists of two movable leaves and two supporting 
abutment complexes sy1Tu'Tletr ically located about the center of the 
river. Each movable leaf consists of four movable trusses framed 
ana working together as a unit. Each movable truss has a 
trunnion integrally constructed in it. The trunnions are 
supported by trunnion bearings (two for each trunnion, total of 
eight). The trunnion bearings are attached to and supported by 
s~x trunnion trusses and two longitudinal girders, the 
l:::::ngi tudinal girders being at the outermost locations of the 
eight. supports. 

Next to the longitudinal girders, towards the outside of the 
s:__r~cture, are the machiner~{ girC.ers, Y"'f~:_ch tcgett1er Vli th tf1e­
lo!1gi tudinal girders, support the operating machinery, motors, 
gears, pinions, etc. 

The years have taken their toll on this bridge. By the 
1970' s it was evident that a major rehabilitation effort would 
soon be needed for the bridge to continue to provide safe and 
efficient service for its users as well as to reduce maintenance 
costs for public agencies. Much of its mechanical and electrical 
equipment was outdated and obsc ~te and many of its structural 
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components were experiencing deterioration. 

The rehabilitation 
the electrical controls 
the lifting operations 
rather than the two 
installation. 

effort was begun in 1976. In that year, 
were converted to a system that controls 
of both bridge leaves from one location 

locations provided in the original 

Ther: in 1984, Part One improvements (of the maJor 
rehabilitation effort) were undertaken by Wayne County to 
rehabilitate the Dix Bascule Bridge including the structural 
reconditioning of the trunnion trusses, r ver pier bearing -id 
rest pedestal; miscellaneous steel rehabilitations; the 
replacement of rivets; and the painting of the structural steel. 
Structural members were all replaced in similar shape and kind as 
the original bridge. 

Part One improvements were of an emergency nature and were 
needed to keep the bridge in operation. The proposed Part T'wo 
improvements are less critical but more extensive in nature and 
will complete the rehabilitation of the bridge. As with Part One 
improvements, replacement of structural members and 
reconditioning of the bridge will be done in such a way that the 
historic integrity of the bridge will not be destroyed. 
Replacement will be done with similarly shaped and sized parts, 
and reconditioning will leave the physical appearance and 
operation of the bridge unchanged. 

Part One improvements were accomplished at a cost of 
$770,752.22. The estimated cost of the Part Two improvements is 
sS,765,000.00, thus bringing the total cost of completely 
rehabilitating the bridge to approximately $6,536,000.00. This 
can be compared to the original construction cost of 
s:,088,678.70 back in 1926. 

The Dix Avenue Bridge is critical to the viability of the 
Y-iearby industrial and corrunercial establish.Inents, and, therefore., 
its reconstruction is imperative. 
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REPLACEMENT OF BALUSTRADE APPROACH RAILINGS 

One of the more beautiful features of the Dix Bascule Bridge 
are its cut stone balustrade approach railings. The original 
materials specifications for these ornamental railings included 
the following requirements: 

l. That they be constructed from Indiana Oolitic Limestone 
building stock, free from all defects that would 
materially impair its strength, durability or 
appearance. 

2. That the Standard Buff Bedford Stone to be used shall 
conforr:: with the specifications of the Indiana Limestone 
Quarr:/Ir,en, s Association of Bedford, Indiana. 

3. That all stone be cut to rest on its natural bed. 

4. That all stone delivered at the site of work be 
pre-drilled for all anchors and dowels. 

5. That each and every stone shall ring clear when struck 
with a hamrner. 

The workrr,anship specified in the cutting, dressing, jointing 
and setting of the stones was also very exacting and required 
skillful wor~~en to accomplish it. Upon completion of the 
sett 1g, all cut Bedford stone work had to be carefully cleaned 
and neatly pointed with stainless mortar of La Farge cement (or 
Engineer approved equal). 

The faces of all stonework were then cleaned again, this 
time with soap powder boiled in clean water, and applied 
vigorously with stiff fiber brushes. After cleaning, all exposed 
surfaces of the stone were drenched with clean water. The 
resulting appearance of the railings was one of uniform color and 
near perfect condition. 

The Contractor was responsible for repairing any defects or 
cracks in the stone work that developed in the stone work for a 
period of one year after completion and acceptance of the work. 
The entire job of stone work and the setting of same had to be 
first class in all respects, equal to the highest grade of such 
work and completed to the entire satisfaction of the Engineer. 

The existing original balustrade approach railings were cut 
from Bedford Stone supplied by the Inter-State Cut Stone Company 
of Bedford, Indiana. (6) Fabrication and erection of the 
railings was done by the George P. Cullen, Inc., firm of Chicago, 
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It has been determined by the State Historic Preservation 
Officer ( SHPO) that these original cut stone approach railings 
are a significant feature of the Dix Avenue Bridge and should be 
replaced with duplicate or near duplicate balustrades. The 
original cut stone balustrade railings are located only on the 
east approach to the bridge. The west approach railings have 
previously been replaced by standard concrete parapets complying 
with J.JT,erica;:-1 Association of Highway and Transportation Officials 
( P. .. ASHTO) Standards. 

The existing balustrade approach railings are seriously 
deteriorated and functionally obsolete. They must be replaced to 
comply wi tr; current AASHTO strength and safety standards. A 
duplicate or near duplicate railing as suggested by the SHPO will 
not comply with current AASHTO requirements. Since the proposed 
replacement approach ra1i1ng will not duplicate the original 
railing, the SHPO has determined this action will have an adverse 
effect on the bridge. 

After exploring various alternatives for an replacement 
approach railing, the Wayne County Department of Public Services 
settled on an open, picket-type concrete railing that will 
satisfy AASHTO strength and safety requirements while retaining 
the see-through feature of the existing balustrade design. It is 
proposed to place this railing design on both the east and west 
approaches to the bridge. It is fe~t that this will result in a 
balanced and aesthetically pleasing appearance to the 
rehabilitated structure. The use of this replacement railing is 
in accordance with a Memcrandum of Agreement, signed by the 
federal Highway Administration, State Historic Preservation 
Officer, Wayne County Department of Public Services, Michigan 
~epartment of Transportation and the Advisory Council on Historic 
P:::eservation. 
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----- _ _::_ ."-_ ---- _______________ _:_ _ _ _:~ - - - ----- -----~ -----------·--- ----~-- ·~----

Thi, i;::reat rin·r and higr:\l&Y traffic. hcme\·er. introduc·e;: man· nPw 
p;c,L\·;l), in the ~ur0e 0 ~fu) o;wration of the ba,ruk bridfrP~. Our bride,· 
c,p11s10~, an a:: n,,·r, vhc, h~,-.,.. l[fCl\\J, ur, with thf'se brici;lp, ar,d wi,L 
T\ll• i11cru,,;r,g trdf.c. &nd each of ttwm fnl, & pride in hi" br;d~:· &r,d 
ir. ii;,-. ~U('Cp ... .:.:;u1 opi:'ra1lori--,Yithout dand1,_:e fron1 or1-con1in~ boa1:---. 
v:th:i:1: acc1der.t 10 h1i::L113y trsffic. ar,d with the leaq prncticz:,: debY 
C\ r l r: r• \_ · r: \' f• r. l r- rJ e 1 () s 1.J ct~ 1 r 3. fri c. 

1, !· 0 ,c, sinq-,> n:2·· 0 - '.C' '"FT· ~·Jeb hid,\13y traffic to ope;-, a h:·idg, 
In:2c-ii G ]rnF-- of tr& ead, csrn·in.:: ar. autc,mobile eYerY 9 '-PC'Or,d, 
or l 3L1 c,muliilr: pu ~,c.cc,r,d anrl & h3lf OL thf' bridgT-and° :,.·ou ha\'E- 3 

jlle'.Urf of the trarr;c If.\ c,J,:ed a• ru.-h hour-. 

\\'i 1 l, a milllc•n-doJ;ar brick,· at st::iJ:r and a Yes,;:e] (1\·ith thP kp] 
r,;::li'.-0:'-,\&Y o• r.2.-1r::•ic1r,, stead;!:, and ftarlP,sly approa('hing ancl 
w:tl-. ~nd1 heaYy traffic 10 C'(JL'Pr,rJ with. an operator mu~t ol.Jry trw 
\\'21 D,panrnPm·, order-. \\hid, are to th'c' effPC't that when a ye,,r-1 
l.,lc,.,., _ fc,: a hrirli,:''. it mu-: \-,F cp•rwd irrn:wctiately. Such Yt,,e],. eYrn 
th,:,u;::L nio,·ing ;-lc,wl:,·, ca:J1101 ht Ftopped in a ;-hort diqance. 

::,;.:, th•· opr,rator mu,, "ft &l,out rlo'-ing hi- gatP, to thP traffic ancl 
r3is;r,;:: hi- b:-1dr:r-ar,d e\jWrl a- hP Il13Y be. bf ea.nno1 a,·oid thP fo0l 
\I lie, 11 ill cra,b tbe g:a,e-. or\\ Le, \I ill rnakr a la-t-rnornen: da-h tu cro,, 
th,- Lridp 

11 ha, orC'urrPd bd,:;r,.. n(,11 that. while attPmp,ing ~uch d::;che~. thr­
au: c,i,1 ha, had rold feet ar,d aharidoned hi~ ('ar midwa:· of the bridge. 
l'rde,: ~uch circun,qar,C'':"" only quick .::rtion on the part of thP operators 
BYUlCT~ ser1ou.;;; ron~e<.fJPfiC'f~. 

Thu-. 1t 1s apparen1. tha'.. at time-,. a bridge ma>- appear to han' 
hf'er. opened to na\·ip'.ior: ar,d rlo"ed to hea,·:,· highway trnffic for a 
Jo,:ger 1inlf thar: nece--&rY. bu1 ewn ~o the operator of the bridge ma:,· 
k,,,·p donr the b 0 -t pc,,;.1Lit. 

Dix Bascule Bridge 

The- forrr.er bas('u]e brid~e at thi5' C"'ossing of the Rouge was cor,­
,;tructed prior tc, the irnproYenient of tbf Rouge Riw,r. and ir those 
days it spanned a stream of in,c:/f,cient depth or regularity for ar,:,· but 
incon~rquential navigatJOr,. At that time, the grea'. Rougp plar,t of the 
Ford !\lotor-Comps.ny was in it, infancy, and the mammoth expansion 
,Yhich extends from the very shadow of the bridge as far as the eye 
ran reach, was inconceivable. 

With 1 he approYal of the War Department, the first bridge wa,: 
t hrrdorr built to provide a clear channel JOO feet wide oYer the river, 
n, it thrn existed. 

I? ) 
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L31Pr. the Ford ;\!c,tor Cornp3nY C'or,<rru"tfd a1 ~real e\rwn,e n 
11,:1,ciYf ror,rretf d(1Ch. !'PYfral tlwu-Jnd in-1 iur,j: ir, line \\·ill: tht ea,1 
~ Lut rnFr.: o: CJUr 'bndgc 

\\-hrr: tLic \Ya, Di:r,ar,me:-:i drf•dcicd th.c Ec,u;::r R:Yer tc, a bottorn 
,1id1h of 2.:,: 1 fre: ar,d ·a tor, wid1t, of 3or, fee1. it therefore adopH·d thc 
l:r,r· c,f 1h, Fc,d :-1 .-,r Coinr,:,n·- er dc,ck a, thP ea-t dork linf· 
f'11:° tht.' i:·r '\Yidth C:~ 1 fpft. ~h\J.: lf'2. ,-_Ji l-)fldcr, OL Onf' ~id(" Of tbt, 
c, n1 r-j ri~ t hf, ne,, c1.i2.nnr:l---t nt- \tf~\ eri..:1 of our Lncic,·· did not tber: 

~(}, r\·cr, tn th.:.. rt:L~tr of 1tit ne\1.· ch2nriel 

A! 1hr- til:H·· of iuJp'.'"D\'in~ 1h.:.- rh2nnP1. th.c \Ya;- 1)ep~r~nH)n1 ; not 
r,·quirr 1/J- Jf!l,C•\al c,f our LridgP. hut indit"atPd 1ha· slic,uld our :,ridg,, 
!,,., c,n,P ar, irnp,·cl,meL1 to n2.Yip:1on. we v.ould bic requirfd 10 proYid, 
:, rLar:r,e: of 12.:, ff·et wide· a-\\;.:• hPing requirfd a• o,li"r bridgP-. 

With 1hr increa,f· of n:Fig::i,ion on thP HougE'. and p:irtirubr]Y with 
li,r u-r of thc- larg;,q !,,,a,, on tbic bk"· with le1,g1h- nr-epdirii;: 012 fpct 
a1,d lw:::n.- of 02, 2 fen 0: n,c,r':'. thf brnli.:..- nfatf'd a1, i1Lp0,,ilJh' ~i1u­
::;11un \\flidi inYolved a cu::-13nt nwn:ire 11) na,·if:s.TioL and th" e,·e1-
prc·'-'f·;)t pc,--iiiili1:,· 1ha1 1},;. briJicic Jt,pjf \\ ould be arridn,13Jl:· dr-
11,uJ:-.i,,,J 1,:· thr· laqrn bos.1, 

Thr War Drm.rtment th,c~f\lJ!C>n c,rderf'd the kicigr 10 hf &.lia11do1wd 
(>~ tc, [If· rebuilt ;o a~ !C, prr_,\·jdc. a rlr·ar rh&nnel wid,h of 125 feet lor&tfd 
:,1 th 0• <·rn1er of th" 3CJCJ..fc;c,t d,ai.nf; •f:!Jnf: July 1~1. J92ti. a, the tirnf 
hr ro;;iplnion 

Acl'ordin~l\·, in June of 1924. thr BoJrd o: SuperYi-cor-- oi \\'ayne 
County authoriZf·d that plane hr- vep:;.rrd b:, u,. and thJ'. a bond i,cue 
ft1, SJ .OOC, 000.00 lx i;uhmittrd to thf elPctor" in September of ]92-4 to 
cidrny th" <'OFt of con~auctioL. 

Aft,:,r a fa,·orable vote on thf bond i~cue. and after thf sale of thP 
h"nd, and upon comp!etior; of d,:,;ail plans. WP n·ceind bid~ for th"' 
c,,r.~truction of the super,.:tru<:'turf' on De<'emher 30, 1924. and the 
r(,r,tract was awarded to the low bidder. Thf ,ri~cc•n-ir, Brd~e ~ Iron 
( ompany of );°ortt. ~iilwaukn. Wisconsin. at a price of S340.822.0S. 

Bid, for the Eub,;tructur:- aul fcundatior, work were received April 21. 
1925. and the contract wa,.-. &\1 arded to thf l\fo,c-ou,i Ya.Ile, Bridize & 
Iron Compan~· of LeaYenworth han~a~. who were the lowest bidder at 
a price of 8390.235.60. 

Two other rontrl:!C't!' for electrical equipment and for hou•es and 
architectural features are yet to be let when our plan~ therefor are C'om­
pl0ted. 

The new brid~e will be very similar to the Fort Street Ba'"cule Brid~e. 
and will provide for a roadway 56 feet wide between curbs and two 9-foot 
si,kwalks. 

1 C ) 
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r.: W.~Y\T CCW\TY rDETROJT '.\l!C'HIG.~:'\ 

TLc wr~ rl1ft.rul1 work inYvlnJ iri ron'-Trnrtini= thP ma~•in founda­
tion-. "u;,portt-cl on pin, ex1enrli11~ tu rork alnw"1 ~(1 f Prt belo~ "·a1er 
lrnl. i- new, pr'-•frP••in~ fayural,J,. and the !'uprr-truC'turt- of the bridge 
i, briq~ h,__;;]1 a1 thr ~huJ"' of tl-w bridi='· rolLJ'&n:-·. 

Ti,, c,ltl kid~,- w3- rai-Pd on June· 13. 19:'5. le, prrmi1 drrdi;:in~ 
opcr:i,H,r.· fc,: th-:- nn, founcla,ior, work. and tb(· rro•~ing becanw clo~erl 
tc, b:f:L-.,2,. •·:i~.t-

Th,. e\r,c~.-c-- of rn&iL,en::.n('f- and opn2'.1cr, of the old bridg,- tb~ 
Yf-a~. r,r1c,; tc• 11-- ab:-ir,rlc,r.men1. ,.,·ere&'- fvllc,"~: ., , 

L·- 1 .:: Opca:1:-:~ 
Li~-<~ rJ. Pc,,,Tr ar.G l:t=Li 
~L ... · fi::~r.f'JU'- :'\l~i:-j!er,:-::r,,·f' 

!5 13135 
123 oc, 

l 40G 00 

Tn•· e\r"LG;ture- H'•\\&rd- 1hP ror,•lrUC'tic,ri of the DP\\ bridrf duriq: 
thr p2-1 yHr h:ne bee;; a~ fu]io,1,: 

l>".,::,Pe,i,.~-D:-,:F, :ire F,cl:: ! 16.0';'7 .33 
Bi:..;t- Pnn~ '- a;,d )11, ... ~ t·!bnt-"nu .. E~..:pen~t 
~r,or, 3r:C ~li;: lr.&pt-C'tJOn 
Pr0~r:, .~cqu;n•d fo:- A;,p,o;,<'t,P, 
Fro;_)cl"'. :c :-urn>,·, E1 '. 
E'-per,-~- or. o;d Br,d~, 
Cor.<'. rurtio:, of S1drn~ 
Cemff,t .. , ... 
Cor,<'ru~1_1cr, o! S·Jb,truciurt or B•,d!!'e 

ToT.\t 

Jefferson A\'enue Bascule Brid~e 

2.297.6S 
lb 00 

fS..216.23 
337.60 

1.05~.E.Q 
665.65 

2.506 92 
6-tSOH,O 

!135 Si-042 

The operation of this bridge during the past year has proceeded 
without incident t11·011hy of note. 

The bridge was operated 106S timn during the year ior the pass.age 
of boats. 

To show the steady increa!.-e in highway traffic v.·e are repeating the 
tabulation made in our report last year and bringing this tabulation up 
to date: 

... 
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Th, l:.,,iC:f,".f i, rnrmour,ted b:-, a ta~: ,:tcnP har,drail of plca-ing spindle 
d~,~:c::, 

Bridge I\faintenance and Other Expenditures 

'\\"e l,C,\i h:,\f ahc,~:'. fi:1\- b, ·:;:P,:, e:..clu-in' o: (;::rade ~Pparation• ar,:l 
t,!':\;;;:-u1i:-.. br ,-4.,., ... urir-L·.,~ our iG d,r-rion 0 .. 'P0P?'\"i~Jon ,Yf n·)t;,i·r- ar1 

&~?'-1J2 1 i:~;~,~~nn:-. ~1/1e~c·L t.-r:,::~- ;ri1o;dt-:-'tc~~~~;u;~ th~t thP:\ ~;~~~pre~ 
pr,;·;~, n.2.:r,~ a;r1i:-J 

Ar:,( :.c: o:b:-r tl.lc:f:" ciu,·ir1; tL" pa-, year. we ba'.'E: repair.ted four 
~~rE-; b~·>Jf:PE. 

TiF· E->:pc-n;;.'=" o~ ma1r/~L8.!JC'f o~ brid~,=,.;. d'Jring. the pa~~ year, exc1t1.::i~,-r 
c/ g:aci~ s~pa:-::dJc1n:-:- and ·t·&~culr- b;idg:P~. ha'- bPen ~2:272.07 . 

. ;.\rnc:.; th· mis-~Plis.r:"ou 0 _iiern~ of e,,pPn~f are thP !'_u_rYeying of nn\ 
br,cc-,·- ~:~t-.:.. ar:d r,rf,r·::;-1:-,.: ci: Lr,:=~u- p~cri~. etc. for brJt."°"!gµ~ to bt- ron­
st:v1p,:; ,r, tr,E fua.re. TLE- re< of <-uch work ir, the p2.$\ year has been 
ac fc'.Jc,,,,-,: 

S37.03 

!\1ichigan A Yenue Retaining \Vall 

A fu:-:her iten, o: ex;FL"'° no1 C'OYerPd el•e\\'here o: !3.59415, ex­
pfnd~c: dunn~ the p2~1 yf&:' irl connflrtion ~·itf. t}le rons:ructior1 of 
a retaini: g w2.ll in th1:- Roug, Rinr jmt east o: Dearborn. Thi, retain­
ing w&).: wa, practical]:; corr,;:ilfted in the preYious ye&r. 

Rouge River Bascule Bridges 

During the past yeE.: thP fina1 dredging of the Rougf RiYer ha, been 
completed by th'? Fedc·al Gonrnment. and thu5 the- narrow, winding 
etrearr: o! former dB\'." ha, become a wide, deep, cbannel nrffip,b}e b:,· 
the laq;est lake freightu;s. 

Pu:-suant to the ordPrE of the \Yar Department, we haw replaced 
tbe former i;wing bridgPE at ,leffuson Awnup and at Fort Street by 
bascule bridges, which are now i,, operation, and ban· rebuilt tht founda­
tiom of the Dix Road ba~'.'ule bridge. 

Dix Bascule Bridge !\1aintenance and Operation 
This bridge is located just below the turning basin of the Rouge 

River at the Ford blast furnaces, and soon after the first large lake 
freighten; began naYigating the river, it became eYident that the bridge 
would need additional protection against the possibility of ha,·ing its 
foundations struck by boats leaYing the turning basin. 
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Acc·ordin~h· hPaY:,.· clump;. of pik- haw l.ien, drin·n to protect the 
fou:,d::itior;,. UU! fore-ic:L: ir, thi, rf"i;:ard \\l::· :-oor, n'<'.ard1:d. wbn: a 
Jr:,rg•· irPighH·r ~truck on-(' of the;.(· pi]~ clun1p, with rnffH'irnt fore(, to 
d(',tJ'OY th;, clump. Thi, clump ha- bn,r, mad,· large:, and part of thP 
cc.,-1 cl rPbuildnig ha;. bern paid for t.·· thr w-,c-l. 

Tnc cridg:, ws- oprned 2.09G ti:,. du:·in~ thr past year for the 
pa- 0 .c.c:•· of bu::it~. 

Du"ill; tii'.°· pa-t year the expense of rnaintenanre and ope-ration at 
thi- bric.lg,, ha, been a~ followE: 

)\ew :'\fachinery ....... . 
Labor Operating ....... . 
Electric Po\H,r and Light . 
:'.\Ii,eellaneou;. :'\!aintenance 

Total 

! 200.00 
3,37$.42 

140.13 
2.975.62 

6,694.li 

Jeff er son Avenue Ba scuJ e Bridge 

The con"truction of this bridge i~ DO\Y complete. and the bridge has 
been in use by highway traffic ~ince October li, 1922. 

The opening of the bridgf premature]~- wa~ forced on us by the 
cc,ndition of the op-:rating marhinery on the temporary swing bridge 
which sen-ed a~ & detour. \Ye therefore undertook the paving of the 
app:-oaches to the ba,.:rule bridge wi~h our own forces, and the work 
was c&.rried on under the difficulty of maintaining the excessively hea,·y 
traffic of Jefferson Annue during our operations. 

Immediat.el~· after opening the new bridge to highway traffic, the 
tempo:-ary bridge and concrete detour road were demolished and re­
mand. Early in the spring of 1923 all construction work was prac­
tically completed. 

The rapid growth in highway traffic at the Jefferson Avenue bascule 
bridge is indicated b~· traffic counts which han been made from time 
to time by the Board of County Road Commissioners. · 

At the Jefferson Avenue bridge, 'l\·hile no count is &Yailable on the 
old bridge, it is highly improbble th&.t the tn,ffic exceeded 4,000 vehicles 
in 14 hours, from i.00 a.m. to 9.00 p.m. By ac~ual count in August, 1921, 
after the detour bridge was in use, the traff,c reached an average of 
5,660 vehicles, exclusive of street-cars, in the same 14hours. In August, 
1922, this traffic bad increased to 7,300. Since the opening of the new 
bascule bridge, a traffic count, made on Sunday, May 6, 1923, showed 
a total of 12,lil vehicles in the same hours, including 163 street-cars. 

The temporary bridge was opened 634 times during the year and 
prior to its abandonment, and the new bascule bas been opened 2171 
times for the passage of boats since it was put into commission. 
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Bridge l\1aintenance and Other 
Expenditures 
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.,,TlTH fift~ bridi:P~ under our jurisdiction. a thorough inspection 
.1 of their condition is carriPd out annualh and our force, are 
· organizf'd tt, maintain them in proper c~ndition at all tirnh. 

Thi~ ma:ntem.1nre includes. among other thing;,, the painting of steel 
s,ruct urf5. rf'pairing of v. earing surfarf'S of floors. bo?autifying the ap­
proachb. etc. C•ur exr,rnditurb on such maintenanC'f during the past 
year. nclusiYE· of ~ork on thf' basrule bridgE'5 or on grade separations, 
ha~ been S7.896.76. 

In addition v.f' haYf expfndr-d $1.393.13 on miscellaneous engineering 
work includinp.". th.- plar;ning of ne" bridge~ not yet under construction 
or recon~truction. 

The following expenditures han lwen madr- in closing out the con­
structic,n cost of certain bridges completed in 19~3: 

Bridge at \Iile 0.1 Elizabeth Park Dri,e $ 533.00 
BridgP at \1ile 4.3 \lichiga::1 1\\-e. Road . . 466.05 
Bridge at \lile 5.3 Wayne Road :\orth.... 2.569.58 
Bridg.- at \tile 13.01 Sumpter Road ........ l.9~4.78 

TOTAL $5,493.41 

Rouge River Bascule Bridges 

THE steady increase in the use of Rouge River as a hea, .. y freight 
artery for Detroit is "itnessPd by the tonnage which go,ernment 
records of na, igation show as passing through this river in vessels. 

During the past y·ear in excess of 511,000 tons haYe been so transported. 

That the facilities to mPet the increasing dPmands of naYigation 
are none too large is "itnessed by the fact that t.,.;o of the largest freighters 
of the lakes now make regular trips to the Ford Rouge Plant. These 
vessels, the Benson Ford and Henry Ford II. are each 612 feet long 
by 6ZY2 feet wide and they carry in excess of 12,000 tons each when 
loaded with ore. · 

With this increase in size of vessels using the channel, the War 
Department of the Lnited States. has found that the present Dix Road 
Bascule Bridge has become an obstruction to navigation. 



DIX BASCULE BRIDGE 
HAEF Ne. MI-32 (Page 

EISHTEENTf ANN~AL PEPORT 

o/ WA Y~E COl"\TY (DETROIT '.\!JCHJGA\ 91 

The prf'sent Dix Road Ba;.cu]P Brid,:,P aO"ords a clear channel v.idth 
v.ben fully opened of about 100 feet. Thi~ v.idth itsrlf is inadE>quatr 
and the inadequacy is furthPr enhan,E'd by it;;. lc,raticin at one side of 
thP ,,trn,m rather thar· in th;- midcL• therPof. All c,thH bridp's along 
the Roug" ban clear che1nr,el width, of l~5 fret or morP and are locatPd 
in thP middle of the 30C•-foot sr,are r .. sernd for na,igation between the 
lin"s for future dock ~all,. 

Thi- c,,nditio:i io further E'°',::ra-.aied b, the fart that the dock line. 
v.hid·, TTlf'f't, ODf side Of this }(1(1.f(,c,t Cha!'iDf'J through thP bridge. anglPS 
ou1 tc,\J. ard the stream at tLat poir,i and a concretf' dnd, several thousand 
feet Jon; ba, be-en built along thi~ linf. This combination of circum­
stancP, maJ..e-~ na-.-ip;tion e0ndition~ not only dangerous but almost 
impracticablE' for th':' largn boats. It is thus a practical certaint~· that 
if we de, not rfmove thi, bridge from its present lvcation a serious ac­
eidem will result sooner or later and the bridge will be rendered useles" 
thereby. 

l"nder the cirrumstancE's. thnefore. the War Department has ordered 
that Dix Basrnle Bridgf shall bf rebuilt as a bridp' giYing 125-foot 
clear span and located et the middle of the channel. and has further 
stipulatPd that thf reconstruction must be complete b~- July 1st. 1926. 

Thr Board of Super\·isors of Wayne County therefore took action 
at its June meeting authorizing the rf'construction of thi~ bridge as 
rfquirt>d by the War Depa~tme-nt and in order to finance the recon­
stru('tion they furth"'r arrang,,d that the issuance of bonds for one 
million dollars to defray the cost should be placed before the electors 
on the ballots in the September election. 

It may be addPd that the r2qui~emi:>nts of highway traffic at the Dix 
Bridge are increasing and that wi\.h the plan for a Dix-High-Waterloo 
thoroughfare in Detroit. this crossing as,-umes grf'at importance as fl 
future gateway into the city. The prt"se-nt bridge is entirely inadequate.­
both for weight and volume of traffic, and rf'gardless of the requirements· 
of the War Department the reconstruction cannot be delayed much 
longer. 

Dix Bascule Brid~e 

Orders have been recein•d from the War Department to reeonstruct 
this bridge and the Board of Supervisors haw submitted to the electors 
a bond issue to defray the cost. 

In the meantime vre have proceeded vrith surveys and are st.E · ing 
plans for the ne'11' bridge. Our expenditure on such preliminary work 
to date has been $328.59. 

During the year our pile protections have sutrered seriously from 
collisions of boats and we have just completed rebuilding and strengthen­
ing of a part of this protection. 

1 c:, \ 
~ v I 
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Durin.:: the- yrar thi~ bridg" ha, op1:-nPd ~75 timr, for thP pa,saf'P of 
bna 1' 

A \rd:;;, rc,un1 \3],J-n thi, , Pa: ai thi,. brid;:1- she,""~ thr- fulk,winf: 
fP~U11~ tP1 \l. f>>"'ri : :(l(l 8.m and' 9 :0(.i p.D). 

\!8~imun, R,·cord,,d 
A\ P~B;> f);1il 

C(!Ufit JQ~,'~ 

\lE\in,un R~rord,d Coun1 
for 1-+-tnur d;i, 

Coun• for B 1_.-1, .. 

1-t(!l< Juh J428 \lcr,.Jul;,:28 418 

Thr n.pc;i,c.P, of mair;i':'nanu- and cper2tion of thi, bridf'r durin;:: thr· 
pa~1 ~Par ha\f befri as follJ""'. 

Lab·~·~ Op Pm tine: 
Elf',t ric Pc,"" Pr and Li f'h t 
\li,rllanPc,u, :\lai:11n:anu-

%.19747 
188.37 

l.1.'.:U3 

TOTAL S7.509.97 

\\c- ha\ e al~(, r::qwnd..-d S3.'.:8.59 up tr, datP on prdiminar\ Hif:-inPerin,::: 
worh loolinf' tc,"" ard, the rrrnnstruction of th Dix Ba~ru]., Bridr1-. 

Jefferson A\E:nLe Bascu1e Bridge 

The elPCtrical and mechanical oprration of this bridgP during thP 
pa-1 ~ par ha, procePdPd withc,ut any difficulties v. orthy of no1e. but thr 
usual numl,e:- of jay-driHr, ha,. P sma,.hed 1hrough our traffi, gal PS in 
the facf c,f rinf'illf' alarm brll,. flashinf:- lights and o1her contriYancPs 
to warn tLem of thrir danger. Ttw fart tha1 half of thr strret is full 
of YPhicle, which haYP stoppPd and are waiting for the bridge to raise 
$ 0:,mFlim,,, fails to OPter thesP dauntless spiri1s from darting around thP 
OJtside and a1 tempting a dash for litert~. 

H·weYer. our bridge oprrator,. are deputizPd as special officrrs and­
haYing ob1aim-d the nPcbsary detail, of car numl:.rr. driYer·~ namr, 
liun;;e numter. add:·f'Ss. etc .. the v. hPfls of justice are Sf\ in motion. 
with thP rPsu]t that soon thPrPafter ~1r. John Ja,-driYPr recei\es a tili 
for damages and if DfC'fSSary. hf recei\ f~ a sum mom to court. 

Durinf' thr past ~;ear. thi~ bridgp ha, hen oprratf'd 9.'.:2 times for 
the passage of boats. 

Thf incrrasr of highway traffi, at this crossing is shown b~ the 
following figures for trafTic bPt.,.. ern the hours of 7 :00 a.m. and 9 :00 p.m. 

.A., era,:e per 
Da, 

1918 2.6!::8 l\farcb: 
19!::0 5.117 (Octotwr'i 
19!::l 5.879 (.A.ugu5\ 1 
1922 7.188 (August) 
1923 10.101 (~le,) 
1924 12.155 (Jul~; 
• (~o Sunday rounl &Yailable. 

pour period.) 

\lo.ximun, RProrded Maximurr R"".'Xlrded 
Count for a 14-bou, for a t,,c~bour 

da, period 
2.628 (Sat. ),!arch 23J S03 
5.360 (Sat. Oct. 16\ 974 
6.108 (Sun Aug. 141 1.433 
7.338 (Wed Aug. 30; 1.545 

12.171 (Sun May 6' 3.197 
•13.o93 (Sat. Jul) l!:! ! •2.626 

Probabl~ 15,000 for a 14-bour day and 3.500 for t•9 
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Rouge River Bascule Bridges 

a ;STRUCTION of the Dix Road Bascule Bridge is now fully 
mp1ercd and within th: pa~c two weeks the pavement on the 
troit-Tolcdo Drive connecting Dix Road and the hridge to 

Oakwood Boulevard has been op::ned to highway traffic •. 
Thank, to the or,en conditions existing at the Dix crossing of the 

Rouge anJ the lack of property dcvelorment adjacent thereto, the bridge 
site at the Dix crossing offered possibilities for the prorer develop..,,cnt of 
the approaches. We have taken the fullest advantage of these possibilities 
with the result that the Dix bridge is by far the most beautiful of tl:c three 
basculc briJgcs which we have constructed over the Rouge River. 

The wiJe paved ayproachcs are flanked on each sid: with strips of welt 
cared for sod to the tu1l width of the righc-of-way. 

The bridge proper is a deck smicrurc whose lines arc those of a graceful 
arch spanning the river. The roadway on the bridge is 56 feet w;:e, and 
in adJition, the bridge accommodates two 9-foot sidewalks. 

The ri1;ht-of-way of Dix Road along the northeast approach Lis been 
widened to 120 feet and is paved with concrete to a width of 74 fret. 

The southwest approach spreads out from the end of the br;dgc to 
receive the Detroit-Toledo Drive at one side and a city street at the other 
side of the approach thus offering a possibility to develop a broad plaza 
at this end of the bridge. 

The 0 1 ·crators · Houses and the bridge approaches in gcr.cral arc 
finished i;i Bedford stone. . 

In its lueation immediately adjacent to the Ford Motor Company 
Rouge Plant the bridge is already attracting hundreds of visit0rs daily. 

We expect that highway traffic will not be long in discovering the 
advantage of this crossing of the Rouge River linking Dix Road and the 
\'er,:or Highway on the northe ... st and through Detroit with the Detroit­
Toledo Drive to Toledo and the southwest. 

The operation of our other two bascule bridges at the Fort Street and 
Jefferson Avenue crossings of the Rouge River has proceeded srr.ooth!~· 
and without noteworthy incident during the past year. 

The highway traffic at the Fon Street bridsc now averages abou c 
24,200 veh:cles per 14-hour day and that at the Jefferson Avenue bridge 
about 13,800 vehicles. · . 

River traffic a~gregating 1,800,CXXl tons and IS% million boardJeet of 
lumber h .• s required 1368 openings of the Fort Street bridge and 1780 
openings of the Jefferson Avenue bridge for the passage of boats during the 
past year. 

[ 113] 
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Dix Bascule Bridge ,,.------
1.. ,. ]HIS br.icgc .is no,·v· n.:aring co. rr.p· .. lc. tion·, and provides a 
l - ~;,::ar channel ' of 125, ·:. centered on , XI 
\ ( J toot cl'.ann:l as .., ,,,;:-cd by tn:: ,r, ,H Dcpartmen 

'-.........-/ ( The o~ig'na! oder of the War Dc~arttr.ef!t 
re:i:.iir,:d that the rcconstrucrion be complcrca by July 

l, 19:6, but, iri view of th·: ur,2void· able deLiy entailed in submitting 
a rni!l:on do:Lu lx,nd issue to the electors to cover the cost, an 
ow1sio,i of rime has been granted to November 1, 192'i. 

It i~ probable chat all comcruccion which would interfere with navi­
J.tion will be comolcted before this cxccndcd date, but it is inadvisable 

• ' ~* ns>--1~1""{"-,..:}.,.,,.,, b,,.f-r ,- s ,_; lO p..i.\.C L,,_ d! F•Vi1-·-,.:~s ....._J1_t,C ncxi. .... pdng. 

In :iddi,ion to the co,,cr .. cts for suhtructure and superstructure which 
were let last year to the M:ssouri \'alley Bridge and Iron Company of 
Le;;.cnworth, Kansas, and the \\'iscor,sin Bridge and Iron Company of 
M,l,va,~kce, Wisconsin, r~,pcccively, we have lee contracts this year to 
the Kuehne Ekctric Company of Detroit for the electrical work and tu 
Geo~ge P. Cullen, Inc., of Chicago, for rhe architectural and srone work, 

The new bridge will be of the i;.1m:: grner;d type and d;mensions as 
the Fort Street bascule bridge. 

The bascule is a double leaf, simpk tn.mnion with fixed counter weight, 
of deck type . ..nd will provide a roadway 56 feet wide between curbs and 
two 9-foot sid::walks. The dista'!CC center to center of trunnions is 164 
fret ;;.nd the overall kngth bcrweeo abutments which includes short fixed 
approach spJns is 288 fee: and 6 inches. 

In additioti to abutments for the fixed approach spans supported on 
Jong pil::s reaching to hard pan 7S free below the bottom of the footings, 
the foundations for each bascule leaf consist of an immense: reinforced 
concrete box or cou;;:e:- we,ght pit suppc~ted on four massive reinforced 
concrete sub-piers, each 13 fee, 6 in:hcs rn diameter, reachini:; through the 
blue clay to solid foundations 80 feet below water level. These sub-piers 
were construcrcd as pneumatic ca~sson piers. 

[ 691 
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