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DESIGN OF THE OVERPASS ABOVE HIGHWAY

Abstract:

This paper presents the design of the overpass above highwaystiiteure s consist of two
equal spans (1) and has a column in the separation zone designed as it gets wider from the
bottom to top. Elevation of the overpass 89 meters above highway elevation giving enough
space for traffic beneath the overpasshel work includes the tehnical description of the

construction, calculation of the main span girders as well as characteristic consruction plans.

Keywords:
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1. 7(+1,y., 23,6

1.1 2SUHQLWR

1D GYRAQMMPR J X Gij¢lazlokalneceste prekautocesteOslokalneceste, odnosno os
QODGYR&AQMDND VLMHpH PVq NaXWeRtE iHrijelszdauBeRstjeNuXusjerRiP-8.00 m.
1D GYRAQ eMamdspoRaze O L pll @H = 34 m, sa stupom lociranim u osi autoceste. U odnosu na
oslokalne FHVWH SRpHW DSV IRG®GOBONLW D YAH: IDWIBM4.@LE pé tikupna duljina
QDGYRAQMERINL]QRVL

8 SRSUMHQWBMRILFLML REMHNW L PiineGod B.BFHn, $UdRije atlightite W U |
SMHaDpNH VWD H LASWRYARBEH.28 MJDQWP REANRDM RIJUDGH &LULQG
iznosi6,75 P ZLULQD REMHNWD IB9B Ry XG R NUDNOSMINERRAIQMDASD. L] Q R
Kolnki PD MHGQRVWUHAQL .5SRSGRPQQDIDELESR® 5D p N IOROWMWEID X |

razine kolnika, iznose pa@ prema kolniku.

1.2 Nosiva konstrukcija

1.21 Rasponski sklop

3UHGYLYHQL VX SNODOARWRY D WVREMRAAg pleseka fUsvojeno @
QRVDpPD X SRSUHPQRM GLVSR]JLFLML QDGYRAQMDND 8QXWUDA&C
040P 6 PRQROLWQRP SORpPR®P LPQXG XWX GLH/E @ L RFINKRRV D p |
QRVDpL X SRSBRHPFRRM X PREOQOWDEQH YLVLQH

ALULQD JRUQMH SRMDV @hdsiH 28 @X\ERNAKR M LA QIRYD WR U QM H
QRVD49® 1RVDpPL VX SRORAHQL MHGDQ GR GUXJRJD WD®&R GD
2YDNYR UM H B HRMRH XQURWIDh L]YHGEX PRQROLWQRJ GLMHOD NROC

1IDNRQ PRQWDA&H X]GXA4QLK QRVDpD YUAEL VH EHWRQLUDOQN

1IDNRQ VSUH]DQMD V NRO @20 MRIRIMBORINR RshsEQ SKiog Hino
060 P .ROQLPND SORpPD MH IRUPLUD QDR Gi BRERDjasharkut@dy M H C
QRVDpPD NRML VX PHYXVREQR VSUHJQXWL

,]ODG XSRUQMDND L VWXSRYD X]GX&QH JUHGH VX SRYH]D
QRVDpL L]QDG ANAOGRWsmeY,00 P GRN VX QRVDpL L]QI7G nK Sigtrid QM D
1.00m. 5DGL SUROD]D FLMHYL ]D RGYRGQMX X SRSUHpPQLP QRVD
SURMHNWD 8 SRSUHp QSR Q@M D NDP WV U & D&MV Dijélainel nariadeH
WDNRYyHU SUHPD GHWDOMLPD L] SURMHNWD
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1.2.2 Stup

3 U H G YelrglatiQho jednostaan i racionaan stup s naglaskom najegovooblikovanje.Visine
stupau osi iznosB,70 P OLBWLQD VWXSD X]GXa RV LnoBiB.XOWhDOMa: pidRI&ZNEW D C
stupa vidljive su u projektu. Vrh stupa je kruto vezan s rasponskom konstruk@ohR RPRJX 0D
SULOLPQR GREUD NYDOLWHWD WHPHORUWERMHWODR KBHGKEW R E DL S
nagibe kolnika ceste riam mjestu.

Stup je temeljen na temelju samdlocrtnih dimenzija6.00 u5.00 m i visine 170 m. Nakon
XUHYHQMH SRGORJH L]|QIRNINEDINNEDRBM. SRGEHWRQD

1.2.3 Upornjaci

SUHGYLYHQL VX NODVLpPpQL SXQL XS Rérghvh& stupons iparimaRead O C
Debljina stupa upornjaka iznd@i70 m, a krila0.70 m. Visina temelja stupa upornjaka izn6s80 cm a

visina temelja krila B0 m.

Sve plohe upornjaka u dodiru s tlom treba hidroizolirati prema projékduupornjaka izves
GUHQDA&X L NDPHQL GUHQDAQL NOLQ SdtrtkeD SULORAHQLP FUW

3ULMHOD]QH SCGIRQH i Heklji@BEZEMPL QD X]GXAQLP SDGR PG
ceste.1D QDVLSX LVSRG SULMHOD]QtBOSMPRpPH SRVWLUL JELMHQRVV

1.30premD L MRa@ QHND UMH&HQMD

1.313MHADpND VWD]D

SMH&DpND VH VWD]D IRUPLUD QDNRQ LJUDGH KLGURL]ROD
VLGUD ]D YH]X NROQLpMWHR @D FBMHH aXDLNWHHQWW OLJHEHD X VYHPX SU
1IDNRQ WRJD VH XJUDyXMX NDPHQL UXEQMD F lrajX bet@hskMeldmtdmiH Q V

vijenca.
1.3.2 Hidroizolacija

=D KLGURL]JRODFLMX NROQLpNH SiGoRdjia hiGrtizdlechal iz HapdderthH N

bitumenskih traka debljine 5mm.

S3ORKH VWXSD L XSRUQMDND NRMH VX X GRGLUX V WOR
bezbojnog vodonepropusnog premaza na bazi polimera, koji penetrira u beton, a u svenprqyesina
EHWRQD ,]JYHGED KLGURL]J]RODFLMH SR SUDYLOLPD VWUXNH L

3
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1.3.3 Zastor

=DVWRU QD NROQLpPpNRM SORpL UDVSRQVNH NRQVWUXNFLNM
FP XJUDYHQ L]QDG KLGURLWODMWMHMKD DR XQ@M W@R NDBWIID.OW E
.DNYRUD L NRQWUROD DVIDOWEHWRQD X VYHPX WUHED ]DGRY

izvedba asfaltnih slojeva.

Na spojevima asfaltbetona s rubnjakom i prijelaznom napravom, u ZaseV WDYLWL UHAa
sve do hidroizolacie@LULQHD SFWPHPD GHWDOMLPD X SURMHNWX 5HA&aNH
NRMD PRUD ELWL WUDMQRHODVWLPQD L YRGRQHSURSXVQD

Za tUXS FHVWH L]PHYX pNJUHGOYIL yXSMDOU @M DM H & HiaMpBlazkik N O D

dijelovima ceste.
1.34 Prijelazne naprave

BUHGYLVHQH VXRGRQUHBOWRIEHNVQOH SULMHOD]QH QDSUDYH
]DKWMHYLPD V PRIXi@®®R@aiaX GLODWLUDQMD GR

1.35 /HADMHYL

Nad upornjacimasu pU H G “¥lppHd®a N O Davélgst@mera OHADN\RML WDNRYHU
udovolaYDWL VYLP WHKQLpNLP ]IDKWMHYLPD

JHADMHYL VX RVORQMHQL QD X]GLJQXWH EHWRQVNH NOX
UDVSRQVNLK QRVDpD QMLKRYR RGL]DQMH L LIPMHQD OH&DMH

1.3.6 Odvodnja

SUHGYLYHQ MH ]DWYRUHQL VXVWDY RGYRGQMH 1DLPH Y
VDELUQX RGYRGQX FLMHY WH L]D NULOD RGYRGH X VDELUQX

1.37 Ograda

3MHADpPND RJIJUDGD R E MHHNOWLIB (BAKHYG Y L\ RUQIH AHHD MQgRada B U H P
XVLGUHQD X PRQROLWOQL EHW RICO $MTreh® pridtHuzemuDyemetdju, YjervoL Q t

njenom izgledu umnogome ovisi ukupni estetski dojam objekta.

1D GLMHOX SRSUHpPQRJ SURILOD DXWRFHVWH aSuHG YL PH

propisima i uzancama.
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1.38Voenje elektro i TT instalacija

(OHNWUR L 77 LQVWD B\UIrklavi H16r R/ QMRWXH NMAXRXJUDYHQH X !
obje strane objekta.

1.39Ure {enje pokosa nasipa

Pokose nasipa izvesti nagiba 1;1uz lagano nabijanje. Pokose treba zatravritrtikulturno
]DVDGLWL UDVOLQMHP L] RNROLAD WDNR GD VH aWR EROMH X
RWSRUQL QD GMHORYDQMH DWPRVIHULOLMD X] SULPMHUDQ L]

1.310Ure ¥enje okolia

1DNRQ L]JJUDGQMH SUHGPHWQH JUDYHYLQH SRWUHEQR M
JUDYHYLQD @aWR EROMH XNORSLOD X SRVWRMHUL SULURGQL DF

1.311 Probno optereagenje

Prije stavljanja objekta u uporabu, potreomMdH L]YUALWL SUREQR LVSLWLY
NRQVWUXNFLMH REMHNWD D VXNODGQR YDAHULP SURSLVLPD

1.3.12 Odr @vanje objekta

2EMHNW VH WUHED RGUADYDWL X VWDQMX SURMHNWRP S
RGUHGEDPD RGJRY bouratMax pilatdla] srdke Q D
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3525%$y81 .$5$.7(5,67,y12* 8="8412*
5$63216.2* 126$y$

2.1 PREDGOVOR

6YL VX SURUDpPXQL SURYHGHQL VXNODGQR YDAaHULP QR

2YLVQR R UHDOQRM SRWUHEL NRULAWHQL VX SRMHGQRVWLCL
modeli na bazi MKE.

UL SURUDpPXQX VLOD L GLPHQ]JLRQLUDQMX YRYHQR MH
GUXJLP VSHFLILPQRVWLPD D VYH X VYUKX SRVWL]DQMD GR"

=D SURUDpPXQ UDVSRQVNH NRQVWUXNFLMRUQ&EWHNMM HIL
SURVWRUQL a8WDSQL PRGHO NRQVWUXNFLMH

3UL GLPHQ]JLRQLUDQMX SRMHGLQLK HOHPHQDWD NRQV

WHRULMRP SUHUDVSRGMHOH DGDSWDFLMH D VYD VX GL
stanjima.

Za sve armirane elemend RULAWHQD MH UHEUDVWD DUPDWXUD %
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Tablice za dimenzioniranje na moment savijanja
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IXiX EhD Z/ </ DK >

c % E}E PV pVvuS EvVi]Z e]o peo]i i 0YA vi }%3 & vi ]IG
konstrukcije.

WEIE pv vie]A [Jve3Epl Ji PE AJv % E}A} J-a %}u} B +% O
WE u 8v v}e]A I}veSEul ]i u} etdn@Entimai “3 %ov]u

'JEVI] HeSE}i u}ed u} O]J]E V i HP%]Vvi Vi u “8S %}A p pl piviu e

ul pulv] pusi i u}vs iv]Zz PE Vv]Z v}e *% E Pvus]Z - % 0} jue
Ui EP ~1}i] % E 35 Aoi ip pusi i % ®} W %}%E Vviu eui EN

d IAJu v Jv}u u} 0]E vi %}*3]Po0] su} spues A v}e |IEuSIP E}“3]
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predstavlja vezu stupa s tlgrkoja je ostvarena preko temelja stupa.

Modeliranje upornjaka nije potrebno jer je veza rasponske koksije s upornjacima ostvarena

% @E I} oT i AX"Z} v} 3}u u} o]J]E v] ep lo]ivl] o T i Al v %}I] ]i t
%}1] ]Jiu ol i A v u%}Evi Ju X
h 1}Jv v] ] ue %}%E v]Z “3 %}A 1}i <Jupo]E ip pusi i %o}

isklip v i Ei E u-e %0} HAE“S V puepu pl piv]Z “8 %A X

KeviAv] P E]8] % E}E pvel}P u} o U *A}ie3A u s Eli o § %}
nastavku:
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Slika 5: Tlocrt mosta

Slika 6: Pogled okomito na most

Slika 7: Pogled u smjeru mosta

Ivan Matas
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2.4.1. SILE OD DODATNOG STALNOG TERETA
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X Vijenac

WE $%}*3 Aoi
X "E Vi] v}e
X <@ ivi] v}e
X <@ ivi] v}e

X Rubovi

]

ov}

Noll

1XA

0.08] 11 = 1.76 kN/n?
iIXTi | TA= 7.5 kN/m?
= 0.70 kN/nt
=  0.50 kN/nt
A | VXiT £ 1/ 1.65 kN/ni

Ivan Matas

MIH%V} }%S E vi & *%} i Oipi

1.76 |1.25 = 2.2 KN/m?
07}50A {125+ 0875 /2 + 0.5 = 8.47kN/m!?

25+ 0875 X fii=| ~FHN/ m!

(1.65 + 0770)=1. ADOKN

oW )

Sv} ¢S ov} }%S &E

Vi

\Y
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Slika22W W}IE Sv} }%8 E]u wiv %o} % @ri wpormjpdu t momenti My (KNm)

Slka3W WI}IE 3v} }%8 Eluwiv %}% E Vv *]0 t%FE% (E% VE violpdl ~|

29



=DYU&aQL UDG Ivan Matas

IXAX WZKZ hE he heE/, Z "WKE”*</, EK~? ~"d E: E <KE "WZ -
<K>E/ <KD W>K KD

25.1. he heE/ WZ ~: < h K~/ DK"d

Aoll T8W hi piv ]e%1}i] ]i u}es

Utjecaj 1-1 2-2 33

Mg1 [kNm] 0. 404,2° 0.q
9O0DVWLWD WHaLQ Vg [kN] 100,5¢ 0.C 100,56

Mgz [KNm] 0. 206,7: 0.q
7HAaLQD NROQLpNH Vg2 [kN] 51.4 0.G 51.4

Mg [KNm] 0. 70,7+ 114,34
Dodatni stalni teret v kN 193¢ 0. 31 4¢
Najnepovoljnije prometno Mq [kNm] 0.0 826,8 591,91
RSWHUHUOUHQMH Vq [kN] 316,92 0.C 335,9¢
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2.5.2.PRESJEK U POLJU

Dimenzioniranje na moment savijanja

d=53cm
b =125cm

Odabrano: 15336 = 152,68cn?
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=DYU&aQL UDG Ivan Matas

2.5.3.PRESJEK IZNAD STUPA

Dimenzioniranje na moment savijagj

d=51cm
b =125cm

Odabrano: 10828 = 61,58cn?
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=DYU&aQL UDG Ivan Matas

'LPHOJLROLUDOMH @ DreSjéke 8B Hidni Stdpuy L O X

'LR SRSUHPQH VLOH NRMX SUHX]LPD EHWRQ L X]GXaQD DUP!

'LR SRSUHpQH VLOH NRMX PRJX SUHX]HWL WODpPpQH GLMDJR

ODNVLPDOQD SRSUHpPQD VLOD

Odabrane sponé 10 (Asw=0,79cn):
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=DYU&aQL UDG Ivan Matas

Odabrane spong 10. Potrebni razmak spona

Odabrano: @10/20 +4-reznepri stupu.
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=DYU&aQL UDG Ivan Matas

DimenzionilUD QMH QD S Ritesich@-A (Milupo¥hjaku)

'LR SRSUHpPQH VLOH NRMX afthatdl PD EHWRQ L X]GXaQD

'LR SRSUHpQH VLOH NRMX PRJX SUHX]HWL WODpPpQH GLMDJR

ODNVLPDOQD SRSUHpPQD VLOD

Odabrane sponé 10 (Asw=0,79cn):
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=DYU&aQL UDG Ivan Matas

Odabrane spong12. Potrebni razmak spona

Odabrano: @10/20 +4-reznepri stupu.
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=DYU&aQL UDG Ivan Matas

26. ARM $785% =% 635(=%1-( 126%y9% , 3/2y(

Odabrano: 491020 + 2010/20= (4+0, 79*5+2*0 79+ = 23,7CNT.
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=DYU&aQL UDG Ivan Matas

2.7. SKICA ARMATURE SREDNJEG 126%$y$

Prikazana je samo skica glavne armature.
Ostalo prema armaturnom planu.

-UZD84&1, 35(6-(. 126%$y$

- 3235(y1, 35(6-(. 126%§$ D
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3.

PREDMJER RADOVA

|3.1.DONJI USTROJ |

311

3111

3112

312

3121

3.1.22

3.1.23

3.1.24

313

3131

ZEMLJANI RADOVI
Iskop za temelj stupa

6,00x 5,00x 1,70=51,00m3

Zatrpavanje oko temelgtupamaterijalom iz iskopa
(51,00 +(4,50+ 30,00 = 16,50m3

BETONSKI | ARMIRANOBETONSKI RADOVI

3 R G OR & @C12A%ispoR @melja stupa
6,00x 5,00 0.15 =4,50m3

BetonC25/30temelja stupa
5,00% 6,00 1,00 =30,00 n3

BetonC40/50 tijela stupa
34,41% 0,70 =24,09m3

Armatura elemenata donjeg ustrojdgsamo stupa)

betoniranih na licu mjesta & 450C

OSTALI RADOVI

Ivan Matas

51,00m3

16,50m3

4,50m3

30,00 m3

2456 m3

3613,05kg

(ODVWRPHUQL OHADMHYL L]QDG XSRUQMDND

AEL 400/500/69

4 kom
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=DYU&aQL UDG Ivan Matas

3.2.GORNJI USTROJ

3.2.1 BETONSKI | ARMIRANOBETONSK RADOVI

3211 3UHGJRWRYOMHQL pravGKti@IR UDNISRQV N L
32111 6UHGQME1QRWDp O

3.2.1.1.11 BetonC40/50
049 x 16,10 = 7,893

7,89m3
321.112 %HWRQVBUMEOGHOLN
141000 kg
8NXSQR QRVDpD 10 kom
32.1.1.2 5XEQL QGR&DmM O
3.2.1.1.2.1 BetonC40/50
0,483 x 16,10=7,78m3
7,78m3
321122 %HWRQ\WNMEOPHOLN
1945,00 kg
8NXSQR QRVDpD 4 kom

3.2.12 Beton C40/50 SRSUHpPpQLK QRVDpD L]QDG VWXSRYD L
upornjaka
1,40 x0,95% 8,85 + 2 x 0,70 x0,95% 8,85= 23,54m3
23,54m3

3.2.13 BetonC4050 PRQROLWQRJ GLMHOD NROQLpPNH SORpH
(34,70+ 0,70/2) x 2 x 0,20% 7,10= 99,54m3

99,54m3
3.2.14 Betonc4050PRQROLWQRJ GLMHOD SMHADpNRJ KRGQLND

2 x (1,10 x 0,20) x 45,60 - 6x0,16°x 34x45,60= 16,97m3

16,97m3
3.2.1.5 Predgotovljeni armiranobetonski elementi vijenca,
betonC40/50
2x45,60=91,2m"
91,2m

3.2.1.6 Armatura B 450C elemenata @rnjeg ustroja
betoniranih na licu mjesta
2801Q00 kg
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=DYU&aQL UDG Ivan Matas

322

3.2.21

3.2.22

3.2.23

3.2.24

3.2.25

3.2.26

3.2.27

3.2.28

OSTALI RADOVI

3ULMHYR] L PRQWD&D SUHGJRWRYOMHQLK X]GX
UDVSRQVNLK QRVDpD

4B.1.1 6UHGQME1QB®WDp O
10kom

4B.1.2 5XEQL GR&IDm O
4 kom

PiMHYR] L PRQWDAaD DUPLUDQREHWRQVNLK HOHPE
vijenca

91,2m
PVC cijevi | 160 PP ]D VPMHaAWDM HOHNWUR L 7.
instalacija

2 x 3 x45,60=273,6m’
273,60m

SULMHOD]QH QDSUDYH QDG XSRUQMDFLPD V PRJXI
dilatiranja r40 mm

e
m

+LGURL]RODFLMD NROQLpPpNH SORDpH
7,10x (34,70+ 0,70/2) x 2 =497,71mZ2

497,71m2
=DAWLWQL VO RBS BeyljipeGWcEHWR QD
6,75x (34,70+ 0,70/2) x 2 = 473,18 m2 473,18m?2
+DEDMXUL VOR AB-DI¥dEdN 4 BdrhW R Q D
6,75x (34,70+ 0,70/2) x 2 473,18 m2 473,18 m2

.ODVLPQD PHWDOQD RJUDGD SUHPD SURMHNW X
4560x2=912m
91,2m
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4. dZKa<KsE/<
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« AE“v] E lvanMatas

5'Z2 &I </ WZ/[>K-e/

X Prilogl t hl piv] % @E i | g }e] u}es MJ. 1:100

x Prilog2 tPogled na most MJ. 1:100

X Prilog3t E}EU 0V] %} % E V] %GEskioph E < %o WN1:25

X Prilog4 t Tlocrt mosta MJ. 1:100

X Prilogbt Wo v }% 0 S @& *%}Vvel}P v}e MJ. 1:20

x Prilog6 tPlan oplate stupa MJ. 1:50

x Prilog7 tPlane oplate upornjaka MJ. 1:50

x Prilog8 tDetalj ograde MJ. 1:200, 1:2
x Prilog9 t Detalj prijelazne naprave MJ. 1:10, 1:5
x Prilog10 t Plan armature glavnog nos
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Armatura za negativne momente
iznad stupova u sklopu
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