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FO REWO RD 

i,'r i., ior:-,iel irubli<:ation b;' tl-rls deparimet.it':' cer',ail-: eco­

non:jc clalü ¡:criinelli lo -sirorr,-sÌlair slispetnsictl-t briclges r'i'e;:c 

i-l-r'-sernierrì. rl-it f i ndings. ìn genelal. incl jcati irg'iÌ-i:rt ihe': suspet: ­

sion iyt¡e. i:r l¡any i.nslancc,s, col-i-siitLrtes a t::iost e{feciirte ¿¡.1-,ci 

eco;ronric scicction fol shr-,1i.-sÐ¿l;.i s1r'.rclLiles. It-i ihis corìllec­
'iion.'.ilt i';i'iLt-:r's u,ish to p,ril'r. liril;i le'ø funcÌau'entai faci-c: 

iSt.;sÌ:c;isìril i.ri'icìgt: clcsig:rs, c'l¿rssjljcci ¿is to ijrt' llit.:i.illci ¡i.ì 

st.iLlc:l ing ',irc sr-rs1rensi,.:u s.r;s'1"en-r ;-¡-;¿:i-t ilt' l-<cg;:cgatecl intt-r iÌl rci: 
gr"()Lit--s. i l) r.;,estilicntd. t2) irie qirrìì-¡- stiff enecr. lrttci ('ì) cit,i­
siii'ler-¡<-:ci, 

S-Lii-ic1'rircs itr;h.e Ii::si, ci¿issificatiilll arc: t-roì. suiialrlc {ix 
snoli-spal: higilrvart briclges c.itte f i-' 'ille 1¿.c'r that süch stlucl'ules 

ir.rc lackì;rg in rigidiir'. and thai ihe ijvc loacis pr'ochicc c'rcessi''-': 

ctislr,'r'iions.'i ltus rendcring t.hc desjgns l¡nsu-iíaL:le lt:r trafÍic. 

Stri¡c'enres j:-r the seconcl class ale suiíal-rlc foi higÌi"i'a''- iLaj'­

fic:ii,¡-uve,.,re::. this tvpç 1-,nr,-ta,i- ç1i'jlvccl cxlenstve use ciur l¡r:l-,­
ci; aìi.. '-rr Llrc exccssivr, ccr.si. 

Tht: cjct:k-siiflcnecì t-)ip(-ì j1¿ì-c lrcc,lt usetcl exie¡rsive l-r-. ¿Ur<l ir:rs 

ì.-tri;vc.rì S¿tlis.í ¿rCio.l'-''. .i-[ç¡i1:c'v¡-'rì. ii. i-rr,-s-<¡55es cCr''i¿lill ¡:t:ctLlii.rl'i1.ics 

t.j-.:cji nì¿ì-\'¿ì1, fjr:s',. r-:¡iSlCaCi ihl, citls:¡llrel'-tt'i¡crl i:r:rlpOi.ii.rlnii'ig::' 
'¡¿.1:ii:,i.tri ¡:,i,iri.s. 'lhìs'L\-ì)c e(ritli)i'ist's. ;;s ji ivcl'r.'. ¡. r-iu¿li ûilçei''rj-rl(' 

. t: :. : :il:,.i ii i(:Cu:t.i.il'f Ì)1, l;.. T]'r' l)i ;::-:iii\' Ci)1.' 1)r;i'r '-i :.': 

':':-.,:'. 
i lilr s,ìSp(. jt:sj<Lt.i sr,st€:li'r {cailie-.. hz:llgcr,s. ¿rilcì rir'lck L Ii.s i,r,ii^r,:­

ì.jc;r ::: r.lr :.iii:1,¡t::'i. tili.r 
-'roi'lci'<. Il. j:; l:,.st't-rt:al iu 'ç1.¡ililil''''. Tl'lt: sir¡:­

r,¡:r.i¡ll i- L{ri:tl:tri"lÉ1n1. j:; i.[r-: stif ir,'l-iirlg !iai:lc: l]-s r¡lil'illrsc :s 1t' 

i.Clil.icl.'i.i:¡sr:lr;e-irja.-ì CjìSt,r)ì'1.:r;lls r.r'irìr,11r. iì i^r,-rl. ili¡¡5 1¡111;rr.'-1. 

';c,l;Ìti ilrr,>cìur.:e.qi:acic cì^Latlg{ìs,.;i'a il-'ae¡:i1-licli: su{Íicir:i:í ic 
'¡elrìer' 'Ll',c stl.'r.i(liLÌ.t'e u^nsüiiebie ír;i ILc¿iv:' or' iljgil-specci hirl­
,,:\:¿ì\.. i r ¿:ijic. llhe sijf lcn;trg il^ilss il.: aiìcÌiiicr tr-r its i:': ìllcì1:ai 

lü:tr:'ij,rl-r. irisc, i,:oet'atl'S tr-r Cêl'ì -.' :¡ l;'.:.l i¿¡jtl plO¡fOfllc.rrl of i.iic iii'¡: 
" *-' -'f1,,, 

,,,,r' :f .tir.,\iì'i l)cl)i:iiil¡(:llí 'i'caili:t(:il j Rììilôilì NÕ i.1.. 
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l-nad directly to the supports by virtue of its simple bearn capac­
ii;'. Since these two systems act simultaneously it is obvioi_rs 
that the stress distribution in the ensemble r¡.,ill not be cleter­
minate from statics a1one. 

Stiffening frames may be either hingect or fixeci at the 
towers, and the side spans may be either suspended o¡ inde­
pendentirv supported. Since space rvill not pern:rit a consiciera­
tion of all of these types, the present investigation has been 
limited to structures with suspended.side .spa.as and. ttco-ì;ínqecl 
stiffening frames. 

As may .be inferred from the title. this butlerin rvilÌ be con­
fineci to suspension bridges of comparativel-v sìrort-.span (from 
350 feet to 600 feet. main span length). In a sr-rbsequelrt bulietin 
under process of preparation at this time, ihe researches r^,,iil be 
extended to longer spans. and an attempt made io cl.eveì.op 

certain design constants of universal application_ 
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STRUCTURAL THEORY 

or'(Ìci'lo sllrirlil-rr i.i:e an¿,il'r,sis. ihc oí[cc1- o1'lìr<: sj<ic r;ì:¿;r,s r,:ji1 Where: 
be ncglcü'Lcci for ihc plc:;clìt. end i.lìc c¿ìb1c s'r.i'riciLil'c t'r,r'isic.ìi.:itri 
as Íixecl ¿Li 1.ìrc iowcl priirr"s "O'' a¡icl "D".'r' 

I{¡, : I{orizontal siress in cabLe due lo dead loacÌ; 
!{1. ::: lf6¡jzontal siress ;n cable due to live load: 

Tlic cx'¡cll'ral lt:¿lcls ¿ìciir'ìg (jr':'ihL'caj¡Ìe col'lsisL oi- iilc cieri.L 

ffi 

loacì of Lhc cntirc SJ,Stcn-i (cal.¡1cs. stiiíuting Ír'¿l:':rcs. (icc:k. ct(..i 
ri'j:icìt t.l-t¿,ir, Ì;C r-Cprc.SCirtCcì l:v 1.ìrc lCtLr.l-.: ''i,:''pcl iinlt jC:r'.;gijl ¿lit,,i 

1-hc e,1'jcct cÍ l"hc livc.i<:acÌil-rg'uvliicir ma-\'Jlc Ì'c'llì'cse¡'i(:ì(i l¡y iirt 
terni "q" pcl r-i:ril lengtir. The cic¿,ril load "'*" nra'; irc corjsìciei:ec-ì 

es nniform thr-oughcr-rt thc icngtir oI tire span ivìlilin 
"i-lc 

ijmj't.s 
of accur¿rcv desirecl. 1'he lir¡c loaci ''q" ?nc¿!/ L,;'l¡(1ìl ìio¡ i)(r ciir'r­

\\¡ irel-r cc 

W¡: lli,,,.- rnrrt ( 
,it' 

(2) 

sicierecÌ as uniforrnl_v c1Ìstlil:r-rtecÌ. dcpending upon thc cieqlecr 

cli accLtracv ciesii'ecl ('Lì-ris u,iìi be cliscussccl l¡L'Ler'). Ii is..in i¡¡cL. 
.., [I{¡, - 1H,.] 

.,'¿lliabie. a-c qrili be: seern 1rr,rr-l.r.Ecluaiion iì. ln l-l-us col¡lrccLion it 

ffi 
ffi 

si-LouÌci bc pointed oiit that iirc ioaciing "cl" cìr.rcs lrol- i'cllie-{cni. 
',i-:e 'ic:¡i(t!, Li.,'e iottcl blrt onir, ¡-itct't ilctr|i.oi¡ oi '.hc Iii,r: Ìi;¿icl 1r':il.ì-(­

l:rittecì to t1-re cable . 

Lct S', relrl'e-qent tì:c rìcai-ioaci stress rn thr: c¿lbie ¿ri ¿.rnr' 

poillt: 
S,_ r'eprcseüt ihc .ii-,'c-lo¿id st¡css in thc cabit- ¿.ii a:':'., Lrojrì: 

À iepresenl ihc unjt cisiriliii.,n oj' lìt¡: c:ablc iit-rcier l1.' c 

load. 

Iìr:¡:r'e'-ssecÌ it-l w.ords. the internal energ;: s.uored u'ithln iÌre 
cabÌc equals ihe product of the dead load hr¡rizonlal puli, plus 
c¡ne-half the lii;e load horizontal pulì., multiplied b5r iþs li1's 
loacl hr¡rizonral pr,rìi times the length integraL 

z ¡ìc \t t I"^ _./1,,, I I 
-

lcÍs\dx,¡ 
divided bv ii:c are a of the cabLe. times its modulus of elasticitl,. 

ffi 

ffi 
æ 

ffi 
ffi 

ffi 
ffi 

Then tÌre avelage sircss duling tÌre per'iod c.rí nloiiou rir¿rs 

S,, -j-' lSi. all'i îiie total r-'esllien'L elìcirg)'storccl rvititin ti:e cai:lc rs 

/.1 

rrr 
-

Irr Ì - I 

Blrl. îr'orn Figr-rrc 2 

[s,, r ]s,.1 d.r. ,,:: J 

Rearsoning il'i a similar manner, the aver:age externaL ioad­
ing clr,rrit'ra tl-re period of mo'r.ion is represented by the teln,r
(w - iq) . hence the external rvork which has generated the 
resiiiclti energ:)i represented b5. Bquation 2 (and therefore mus.L 
balauce it) is represented b.v thc expression 

l', t 

\\i;: I (",+ ¿ql . 

.) 
Whele I i'eplesents the 

1,'dx 

Ceflection of the cable at any noÍnt. 

(3) 

cis iìs F or^ erlaslic ectuiiibrium. therefore 
ffi s,. - H. alrci S,. .-- l-{¡ 

ffi 
dx 

cts 'i ds 

r-i:{ 

cls 
[FI,, -- iHr.l (*) IL"] -- r' (w---åq).r.dx (-Á) 

ffi 
Also d.r -= S. 

-AE 
--= ¡1t. 

cix ÂE - Ttrc i.crn Lri i,q rire in.tegraL t l-g:lcs¡ dY I 
rvtrictr can be reâciit), evahìa.re.i a-. 

l.''.. 
,.ç­

.i-. .. ' l-. 

Sicle-s;::r:r ellc'cis 1\'iìl br: considcrecl latel 

\ j-­
ld tij 

._ ".,i:. 

:T:rr !.r!:.: 
! ì,.,.j |.;
I 
f. 

t itft. 
ît;' 

di_ 

- j,:ri .,',i 

;.. t. 
.,:l;."¡i 

la 

r r ..--.i -. 
" i: 

." 
'*..­

ri J
{:r';r 

li .,. 

..ií -1:ì 
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?. 
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\._. t 

irl 
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cIc ,r is iì",t:

i; 
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ì '. : ,l;:'
; ,lÌ,'n .. 

. I lij .:j: -- 3.:32,.. ioe- 14., - l t -i t6,rrìlll ........ 
dcíid ìoâci s¡ig ¡atiö .,-- f,/¿ (See Figure 1) 
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10 SHORT-SPAN SUSPENSION BRIDGES STRUCTURAL TT1EORY il 
t:: 
ll: 
..; 

The above ecluation contains ihe terms representins thc Arìicle 2-E'aluatìon of the Term "q" {represen'iing ihat porfion of the 
]:: 

* horizontai component of cabl.e str-ess fot- both ciead ancÌ live li"e load lransmiffed to the cabie)
 

loadlng; also the deflection a at an¡i point in the spzin and tire Cq,¡nsicier anv ii.ifin''esimal iirclclrrent of cabÌe lengtÌr a-< a
 r 
term "q" representing that portion of the total li.r-e load trarrs- frce bocl--., ìn ccluilibrir-im (Figure il) uncìcr the action of ciead }; 

mitted from the stiffening frames to the cabLes. \\¡ir-h thcse ii¡r,tci 1r.r:'cr:s onlv. j-.' t¡ viclcls il'ie íollc.'ri'ing. t' 
factors eval,uated, the cabl.e stress for ihe loadings assumcci 

i*
'å(i..¡'11 cl-\'l
 

can be readil.v determined. lVloreover', since the residi¿al live H. _ 1.,i. -,,,'clx
rrtr {
{Ioad active against the stiffening system is'obr.iotLsl,v (p-q) cìr dx ? 

per unit length bety¡een points "a" and "b" aud (-q) pet" uuit Þ-,t '& 

length over the balance of the span, the stiffening fran-ie , i _ \_{ \lì'!
.).. 

!¡\
-1,, -lr, iS 

a¡ 

stresses also will be deterrnir-rate. l1-ì,, ,,.,.^ ,'g 
,&* ci-\: '*"" 'iSThe above derivation constitutes the basic theorv of sliftenecl 
.ié(i) '6

suspension bridges and i.s comparatir;el1' simple. Its anpilcatior-i. 
L¡ X- t,$ 

however. is not as simple as the theoiv itself ina-ctrìuch as íhc¡ 
'sI;: a siriiij¿;.ì- Íl'iannef. ¿rfter tire äi-lpiicalion of iii e lr:¿lcÌ. ,i.e -¡evaluation of the various unknou'ns is a plocess soi¡eu'hai 
Ê11i¡r-'i:,'¡ii-i-¡'íolciasliceclr-iiiiblium.

involrred. ., .,, t 

¿ 
rdr('\: -.-' \ l * Equation 4 contains four unknorvns; viz: Iir,: i{;: c¡ and -t. lÌ_:, 11 r I 

-:: .. ( ,r: ' ç1; (6) & 

and also the cable area "4" which obviousl-v mList, b€r ¿issrtlrrecl ¡ix- * 
for the solution. and subsequently corrected bJ,' ¿i p|r,rces-. t..f \\ lìr'lìL C 

.i*cut and try exacil--v as in ihe case of an-v other staticallv incic- Fi' clt¡ Ii' *,_tj:.: l.,Ir, iterrninate frame. The term llr is readilv e..raliiatecl Ì'cn: staiics $ 
Ll 

' 
, rir' 11' * 'rÃ/l- v' t a 

':' r.vhere "f " is 'uhe dead load sag at center iiltc span. Tì risaS 
of ËOI - dv, g 

r v! ì.tffleaves for determination ihe terms q, Ä. ancl If each i.,í '¡"hicÌ-r -
'. q^ Ë

r¡'il1 be considered in order. ,'$ 
ä 
g 

,rd* 

rt ì: ,ã¡
* The expression Hn - ìs maihemati.caii-v- corr:cci oÌll.:' ì'lìa)ì i.i)c lltlaci lo:¡tj

-- * 
Der unit lengilÌ is constarlt thloughoui the elltire lengLh of sl):ln "\ const.rrlÍ- (leck ä r 

inteÌtsitl ìncr-easing from the cen¿er touard thc erìds clìrc to tlre: itrtlin¡tiotl $
ioad and a cãnstal.i cross sectio[ of câble produces a combinccl ur:i"r doa(i ioacì of 

"ã.ì.inønf-ite"ca¡te. Tiis discrepãncy, for a 900-foot uain span. tvas c¿ilculateci ll-w ilìc il 
ãuttrors and found to be approxirnately one-tenth o{ one per cent. The error i_ntio­

¿4"iç: gå;ó.d bn usine.this formrilã is, in most jnstances iess than the ciiscrc]]¡nc¡ cxis¡itrt "-Y!i,;'i¡àtween the àctual Neight of the structure and the most accuf¿lte cstimaie ilìo I t.l E 
ããÀiener can mâke; morêover, the variation in the unit clead load calìsed b,\* Ìlìe \ 
i"ì-iifiãtio" ót tire cäble is in man¡' cases part jall]. offset b\ a corì csÞorrditri '.'irì i!- \^/ ¿x ä 

.! ¡l\
' I :-al1!'l: \ì -l "ìì.) .'L &* 

tiorr in the e'eight of the stiflening flame. The expression lllr, ,- ca!1 ihc] {rloIe 
s

- B 

b. used. in desiÊnjng eny bridge of moderate lcngth: lìo\\'ê\-c:'. u\cc::: t j\' ì ìn::­ r1 $ 
lrran Jtrrrct"reslnotilci be investigated for this var-ving loa.i. :-; ^-:t

. ',:/'.* 
: {, 1...- '&ii '-' *' :--i 'r> \ ".*-"" :s 

1, L:-- * 
I i *]-t /:I i:'i l.-

I
\r 1": . $ì-: 

i-: i.
,.i ,: ,\ ;\- 1".; r 

: .,i:'-', 
1., ) ,' *a.,r,'.li lirr' .;-i i;::-*1..,.) f \-1 ¡ ¡ ^ , I ­

-ii 

http:a.,r,'.li
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PORTLAND CITY COUNCIL
 
COMMUNICATION REQUEST
 

Wednesday Council Meeting 9:30 AM
 

Council Meeting Date: 

Today's Date	 j'-ii¡¡'iL1;' 

Name:IÀ¿<.Ê S \3- Lrx 
Addr"r, CÓ {Ç SF Å,tiT.:-c-tsc-c ¡ 	 }Cø 
Telephone << 3- ?? /^ C C;-f Email tr*i>r¡--'ñ¿_€/,,\rtc_elld*f-G-<.:,a oz\ 

Reason for the request: 

Sç¡zer, rcro D [3 èt s,c-r 

. 	 Give your request to the Council Clerk's office by Thursday at 5:00 pm to sign up for the
 
following'Wednesday Meeting. Holiday deadline schedule is Wednesday at 5:00 pm. (See
 
contact information below. )
 

. 	 You will be placed on the Wednesday Agenda as a "Communication." Communications are 
the first item on the Agenda and are taken promptly at9:30 a.m. A total of five 
Communications may be scheduled. Individuals must schedule their own Communication. 

. 	 You will have 3 minutes to speak and may also submit written testimony before or at the 
meeting. 

Tlmnk you for beíng an øctive partícípønt ín your Cíty government. 

Contact fnformation: 
Karla Moore-Love, City Council Clerk Sue Parsons, Council Clerk Assistant 
l22l SW 4th Ave, Room 140 1221 SW 4th Ave., Room 140 
Podland, OF.97204-1900 Portland, OR 97 204-1900 
(s03) 823-4086 Fax (503) 823-4s71 (s03) 823-408s Fax (503) 823-4s71 
email : kmoore-love@ci.portlancl.or.us email : sparsons@ci.portland.or.us 

mailto:sparsons@ci.portland.or.us
mailto:kmoore-love@ci.portlancl.or.us
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Request of James B. Lee to address Council regarding economic design for 
Sellwood Bridge (Communication) 

l,l0v 10 2010 

ä}!",AiiEÐ ohl F¡LE 

Filed 

LaVonne GriffTn-Valade 
Auditor gf the City of Portland 

By 

COMMISSIONERS VOTED 
AS FOLLOWS: 

YEAS NAYS 

l. Fritz 

2. Fish 

3. Saltzman 

4. Leonard 

Adams 


