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ERDEVICKI STRUCTURAL SYSTEM
Dhejan Erdevicki
Structin] Fnginsering
1 Indredsction

Thet Frdevicki Strocturnl Sysiem has been devedoped m Yiennn s 1995 by sueirsd engineer Dejan Frdevicki
und putenied jn Asstris in 19 11 pepeceonts un fnoosuitive plivrmative o ssspensson and bl sayed
seruciures, 14 5 god knnwn tien ey siriesne of this kind vws ever bailt in the past. The patess expined at the end
sl 2005wl Db shateim ivsiy b visend eoyalts-Tmes any where in the workd

24 System Description

Il bndeslek] Sructural Syssem comslsis of @ miin single-span girder chemeni, top and hoibom sensian chosde
agornl comjiresainn srils and verial wnsion s connecling the diagonals 1o the ginder,

Tl 1oy ewisamnn chusral b anchsoredd i is ends and the dbmggoeal stras di nol lsch tha ginder,
Tt wyctwerny e B sirvimsid dne mnininin dengioe in the sop e i el ioder all leal conlitions,

I hosic system, ns pasented i Austrin, consists of chords poenllel with S pledes, a8 dusn o Fig §and SL1

Fip 7 Palenied sysiem.

Hanneser, e chonls do sl have 5o by peeallel and sorous modificasions are possible. The hndge ple m
Himgapory duscribeid m this ext is o modifiod syswem where te teasion chonds e slopad lewand (e coner of
the bridge. Amcther possibie sysiem modificazion, whsch is less sirucrmmlly eiflciem b with & hiore desicihle
srchilvctunl ppeamnce. i sionn on 811 For longer spuns asd sherter al dingona) o . pemsdhl
miliflcsrion i dean om %515

Uhe mumseer nf diagonsl hes can he chosen s desired by b designer bl a mini her of six s
sugpesied. A larper number of diagonals woukl medoce the moin ginder dmensdons; mul (Beoretically, B s
pussiblc b0 desgn an extremely slender ginder looded maisly with shess fonges smd viraally nero moment.
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Fig. 2  Modifications of the Exdevicki Stactnd Sysiem

The hasic o @roctural approsch =t educe the mam ginder posiine momsnls by imdsing mpative
msomenis olong the ginder lemgih while not afTecting the girdor oxinl Gerces. The negative momenis ore creniod by
o sysberm ol vertcal sevsiun rods os oo pale o verilcal loroes n every sl orea. s oo on 514,

Ihromgh the sysicm of disgonals and wpper ond lower bension thonls. the negative moments splil inle two
vl {orces ibai are runsferved b ihe schior poinis.

Using the aboye-desomibed sysiem it is possihle 1o reduce girder moments s vinually s level desired by e
desdy Gt dimenslons are then determined by the capslly reguiremenis Tor the besbing momenis uil
aomresponiling shear foroes.

The reluibve shor distna: between the joints of the teion chinds enable sconomseal application of el
rols, wery good vibrution chamcteristics of the rds or cables as well s good wtilization of ensios capaity from
the applivd elomenis

Thu muin girter onid disgimals can be designed in sleel. conanete or timber.

Procecdings of the Firsi | I Comfierence on Ad in Bridge Fagineering 152



Erdgvichi Siniem| Sustom

Wi
[ ]
' il ;l.. fl]. ]\\ I\" h 5 "
Fems ¥ ‘s B o o B
WICIENT LNE
SAAPLE SRR BERK
e
—— -
e
= nl:‘ 1:‘. m.-‘I - 3 - g

L] AL MO (INE

Y= foup

A Applications

I svsiem deserihed [s applicable fiwe pedesirion and highvwas bridges, o well s loag-span feal siniciies. N
o] b paoen econnmicsl for bridges with nack ahments, whens anchorage of the lunsion glomonis can be
dhome in o simpide ol relfable way, The syslom vasld also by appicahle so roois with spans looger thes 40 m,
such us sindiums and spariing halls. airplme bongers. king span indusiriol holls ond smilor sirecres. Fig. 4
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Erdevichi Strmcismal Svslem

shos mn ceample of @ LH-m span ad strostury desigsid For e loaling. raguimements of de Uiy of Viens
nnd maximal deflection lims on L3

Fig 4 ool sruciun designod for the loading requirersents of the City of Yienna

d Hendersan Crossing Fedestrian Bridge Exumple

T prelimizary design for ibe Hend Crossing. nifaohed, will betver illustrate the system. This is sobmittel
T the 2004 Sosthern Bsdpes Hrlilge Design Competivam in Singapore.

‘e applicd sysiem is 0 modificd Erdovicki Sereciom] Sysiom where the mnin ginder is a continnmis Beam . and
Wi nemsbin chswils, re nast uasnllel wits the geder.

Fhe desigm e membsrs were:
11| Sirueraral Deskgn: Dicjes badevickd, Endevicki Ssmcvaml Engineering.. ¥ ancouver. Camadn

12] Arehdtectural Destgm: Allan A Hepham. The Colbome Archilectaral Groop Pecific Ine. Vo,
Canpda.

13] Arup Simgapesre FTE Singapore
|4 Seifert Asia Singapure
4.1 General Design Concepis

T propusd desipn of the [enderson Crossisg Bridpe provides o dier viseal aml pliysical comection beracen
the pavilinns se op of Mosss Fabor Park and Telok Biangah Bl Pack. Thes tao podats generste iis oeieniston
in plan: the cast ond of the bridge commences o o circalar bermace embmcing the pavilion @ Mo Fabor Park.
witli thee Bediise shopding pemly spavinds 10 reach & slmilar ieroce ot the socess mad just bebow the Telok 18 myzab
Hill panvilion. The: bridge docs mond mpan the upper access romd s this would creme sy oncemfonably stecp slope
whong iis length.

The geneml design intend s 10 encte @ span tha s fehl, griselsl s espressdve. The v walkways swem
togeiher in & genthe arc o meet in the middle. providing n lager midsgmn prea everlvoking the valles Belvw, The
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Erbvichi Sruclenl Sysiem

supporting cobles dive bulow the bridpe doeck s meidspos. permitting 2 freestancing sceipture o be plaged for
wimml dncus &t the cemer:

Thi bridge structan: is whae eposy-cuaied siee! wills o fne experesnd apgregine walkaay, The onmpresssim sifuls
iiving hotween ihe walkbways are expressively-shapod. with iniegral son plmes al vach oml suppurting
clustered prowps of teosion rods that pass over, throegh s under the bridge dech. Handmils along the ouiside
il cwive liwanls lie 8 dlded seewe of wwominy. Inermivest crisleg poinie between the rva sliplng
wnlkvens prenvids beeieantal knding romes with bunches for resting whelclmine and praes s 1o foster geserl
conversition. These aro fnished in imkwood for contrast snd comfen. There ane also low soatmg edpes anomd
the ceniml "hols® in e deck with alumémum sfety grafing infilling ihe Smieer arm over the conneciing
brncing

Fig. 5 View and Perspecte of the Henceeson Crossing Peadestren Bigs
42  Dymamie Performance

The fimss venical dymamic cyvelic froquescy is £ = 099 Hz, The bridge sccelemtion from pedestrian loading is
valcidated o be s = 002 mi’ shich s significasity beliw the reguired deslpn wrgel value ol 0.5 " The lim
Batwral eyele fropmney is 127 He. an acorptable sals solug (ol o the srilal rmgs ol 0.5-1.3 Tl Thevloes,
the propmad hridge stuctural system appoars. 0 pordfoom. well dynamicnlly. with o requirements for sy
addizional demging sysiems

Fig.§  Henderson Croesing Pedeshian Bridge - Plan Vies

4.3 Main Girder System

The: maln gheder 15 created s a pale of twen composiie bos ginders besced together as o toesloonlly stfF unlt along
the mmm spon. bn the ceniral area of the bridge, these ginders are merged inda one section, Thy concrele walking
il i BOe0 mm ihick anil i shesrconneceeid W the sieed bow section beligs. This concepd was chisen W provide
a hosizonmmlly-s ¥ srutire and so Simbsaie dynamie problems i the el dection, as well os s avold wisd
Thmer effects. Another sdvaitape of this conligimation i e poovide nnermisent gas in the middle of the bridpe
#n mcoommindine disgomal struls and ension mods
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Lirdeyincki Hinaciueal Byuens

T gleder deptly 8o span ratio is 1111 The entiry system s posl-temsinnad w de defiection in the middie of the
i span §s zeme under the desd load Masismem Tive load @cflectson s 2490 mis and vibestion senshiivty in
bt vertiel amd lsterul divectoms iy low.

Fig. 7 Herdemon Crossing Podestian Brdgo - Elewstion
44 Tension Hods

The pnspesed lension meds are 3 Gueman sysiom; H‘W’Elemﬂﬁﬂrﬂnhiﬂmmmxﬂl}Hﬂ
stremgth ol at kensl 6 MTa This syseem bas lef-band ond righi-hand thrends at either ond of b Fork
comneciors, which emable exact admstment of lengih by simphy tumdng the rod. The mods are protecied Irom
worrishom by hil=dip palvanimibon thet meel e design sambund 0N BN PS0014601, Rod cosplens are only
repatrei] hebow e contrald beldge spas with o 90 morod lengih and for the bars eonnecting e pylone wiili the
vl whirimenis Maxisnm calculaigd pod axlal working load s 678 kXN, A cohle option was alse considersal. bl
e roud sl wans subehid, s il Has obyioes sestheic sdyaniuges and s o lower ooat.

Fig. 0. Hendersm Unossng Pedesinan lindge - sadam thongh dech il pice.

Procoalings al (ke Fird lmemaliooal Usaference oo Advances in Trdpe Frgiseoring 158



Frbrvacki Smmctural Sysiem

4.5 Founduations, Fiers and Abwtments
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Fig. B Hendeimon Crossing Pedesien Bridgs - Soction #eo
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L0 Capllano Ped

Bridge Example

Prehi

v sty al iliann River orossing in Soeth Vancouver, Camada resuliod in s sracive sse-ni-ghe-
Bl
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il Erdevicld Struciurad Sysiem,  Structurad and

Fig. 10 Capilano Pedastrian Bridge
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60 Conclosion

The described sysem ghvies dstpnens o new opperunaty 1o crenie ling spum struchises, Ti ilinie, Boweyver. me
struetires hmve been buil using this systcns.

This paper wis written (i ininwlice the Erdevicki Singursl Kystem io the pubkic smd e urchiteoiursl el
engineering commmuniny and in el way, v comibue to e develep o msochern archiiocteng amd stnactursl
ngimoering
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