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Kokkuvote

Kéaesolevas projektis on lahendatud eelprojekti mmahRermiskila teraskaarsilla
pealisehitus. Uletatavasse takistusse jéesambaichjafa. Arvutuslik peaava on 156
meetrit. Kasutatakse kahe kaarega Uheavalist kdarsnis tdhendab, et kaare otsad on

kinnitatud mdlemal pool olevasse kaldasse rajaigddele.

Kaarsilla pealisehituse projekti esialgsed modtraedildeava valisin vastavalt etteantud
plaanile, kuhu oli peale méargitud normatiivne veetaon teada ka kdrgveetase, mille jargi
valisin ma silla sildeava, kus kdrgvesi ei ulatllesre otste kinnitusteks rajatud tugedeni.
Teiseks valisin kaare kdrguse olemasolevate silda@dgkdrguse suhte alusel. Jargneva
etapina sai koostatud esialgne arvutusskeem, kuesgdgu vaadeldud labivajumisi, et
saada labivajumeid véaiksemaks, sai muudetud eledeentstlGikeid. Arvutusskeem sai
koostatud arvutusprogrammiga STAADPro.

Arvutusskeemi moodustasid kaks toruprofiiliga tkesst, silldekiplaat, tuulesidemed,

kaks HEB profiili pikitala ning nelikanttoru proliga toetalad.

Projekteeritud silla gabariidid telgedes on 156r16ing kaare tdus 25 m.

Elementide sisejoud on leitud arvutusprogrammi SD&RAo abil, mis viimaldas vaadelda

silla elemente kolmemd&dtmelisena.

Arvutuste tulemusena valisin silla pdhielemendit@tmed.

Kaare elemendiks osutus 30 mm seinapaksusega afiriipnille 1Abimé6t on 1500 mm.
Kaare ristldike maaramisel oli aluseks temas tekieivsurvejoud ning paindemomendid,
kuid mis on tuhised vorreldes pikijdududega: dMmax= 13709 KNmM, Ngmax= 22393 kN
(maksimaalsed joud ei mdju Uheaegselt). Uks kaatsab iihel pool ja teine teiselpool
dekki.

Rippuriteks sai valitud 80mm labimddduga terasvdrdaina sélmed pole lahendatud, siis
iimselt kinnitused kaare ja pikitala kilge toimugraslehtede abil. Rippurid kinnituvad

kaare kilge 5 m sammuga, mille alumisse otsa amitkitud pdiktalad



Pikitalaks on valitud HE600B. Pikitala nagu ka tdatpuhul sai mééravaks paindemoment
(M2 sdmax= 501 KNm, \s4 max= 439 kN, maksimaalsed j6ud ei mdju Uheaegselipl in 2
pikitala omavaheline kaugus 8 m ja silla servadast

Toetalaks on valitud terasest nelikanttoru muutoradiiliga 400x400x30-600x600x30, ka
siin sai maaravaks paindemoment, @ha= 3892 KNm, 44 max= 790 kN, maksimaalsed
joud ei mdju Uheaegselt). Toetalad kinnituvad rijielkiilge ning on seotud pikitaladega.
Toetalade samm on samuti 5 m nagu rippuritelgi.

Tuulesidemed on valitud terasest nelikanttoru ipigd 400x400x40, siin sai maaravaks
survejoud (Ngmax= 782 kN). Tuulesidemed on paigutatud kaarte valeleujulises
susteemis.

Kaldasambad asuvad silla otstes. Edasistes areatudeks méarata silla otstesse sobivad
tugiosad ja deformatsioonivuugid. Kaldasammasteasigatkub talasild, mida kaesolevas

t6Os uuritud ei ole.

Valitud variant:
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Joonis 10.1. Valitud silla pbhinaitajad



Summary

This masters thesis provides a steel arch briddetien to cross the river Narva in
Permiskila. There will be no piers in the river.eTmain span is 156 metres. The
construction is a two arch one span arch bridgeclwimeans that arch edges are tied to
foundations at both ends of the bridge.

The superstructure measurements and the spanestesklaccording to the given plan,
which gave the nominal water level and high waesrel. The superstructure height is
selected so that the higher water level would eath to the arch neither to the joints at
the end of the bridge. The arch height is selebi@skd on the height/span ratio on the
already designed bridges. The next phase consistaglecting preliminary calculation
scheme, where sag was the main priority. To redagethe cross-section of superstructure
was changed. The calculations were performed inAJRro.

The scheme consisted of two pipe profiled stedhescbridge deck, wind ties, two HEB
profile steel beams and squaretube profile beams.

The measurements of the cross-section are 156xfrésrand the arch height is 25 metres.
The element internal forces are calculated usiegtibgram STAADPro, which enabled to
view the elemenets in three dimensions.

Based on the calculations the measurements of th&n ralements were chosen.
Arch element will be 30mm wall thickness tube defthe diameter will be 1500mm. The
measurements were chosen because of the presstgs &md bending moment, but these
are marginal compared to the longtitudinal forddgsg ma—= 13709 KNmM, Ny max= 22393

kN (the maximum forces aren’t acting at the samme}i Arches are positioned at the edges
of the deck.

The hangers are 80mm steel rods. Since this ielanpnary project, the nodes are not
viewed in this project, so the assumption is m&ae the rods are connected to the beams
using steel sheets. The hangers step is 5 mdtesdme as the cross beams).

The main beam will be HE600B. The main beam, ad aslthe cross-beam, is mostly
affected by the bending moment {Mmax= 501 kKNm, 54 max= 439 kN, the maximum
forces are not affecting the beam at the same tifried bridge will have two main beams
separated by 8 metres, leaving with 4 metres at h easide.
The cross-beam is a square tube profile beam 4@800— 600x600x30. Here, as well,

the bending moment is primary (Mymax= 3892 kNm, &g max= 790 kN, maximum forces



are not affecting the beam at the same time). Togscbeams are connected to the main
beams and hangers are tied to them. The step i®tBesn the same as the hangers.
The wind ties are square tube profile 400x400x40e hthe compression forces are primary
(Nsgmax = 782 kN). The wind ties are positioned between #rehes in K-shape.
The abutments are located at the ends of the brilge expansion joints and structural
members should be selected accordingly in the iatlg studies. After abutments, the
bridge is continued as a cantilever bridge.

The chosen variant:
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Joonis 11.1. Main characteristics of the chosedei



