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ABSTRACT

The composite action, steel-concrete of a structure is developed when tasks are undertaken by two
structural materials that behave as a single unit, meaning that the two materials in a structure are linked
together. The steel structure of a bridge is fixed to the concrete structure as the steel and concrete work
together, reducing deflection and increasing the endurance of the whole structure.

In this paper we present a study on road bridge decks on multi-beams networks consisting of laminated
beams ( IPE ) working with a concrete slab.

The deck are considered to have a span of 30 m and consist of five identical beams with a 2.70 m
distance between beams, HE + HL profiles, supporting a concrete slab, we considered in the paper several
slab thicknesses. Transverse beams are connected by cross braces, placed at 5 m spacing .

The width of the bridge is 7.80 m, with two lanes of 3.50 m, a 0.40 m safety area and two sidewalks
each having 1.50 m.

The bridges were analyzed in a computer program, called Acobri, that verifies and analyzes different
types of sections and allows a fast static calculation. The ACOBRI program uses as a criterion, sagging class
1 or 2 (ULS ) criterion or the deflectioncriterion ( SLS ).
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OSSZEFOGLALO

Az itt bemutatott hidszerkezetet négy acél-beton keresztmetszetli tartd segitségével terveztilk meg 30
m-es nyilassal, két forgalmi sav részére. A hossztartok 2,70 m tavolsdgban vannak elhelyezve, biztositva igy
egy 7,8m utszélességet.

A hossztartok 5 m-ként kereszttartokkal vannak 6sszekotve. A felhasznalt acéltartok jellemzoit az 1. ab-
ran, valamint az 1. tablazatban lathatjuk.

b
1. tablazat —— T
Profiles features HE+HL
Beam profile | h[mm] | tw[mm] | b [mm] | tf[mm] tw h
HL1100R 1118 26 405 45 .
HL1100M 1108 22 402 40 ;I:I L
HL1100B 1100 20 400 36 (mm)
1. abra

A hid keresztmetszeti kialakitasa a 2. abran lathato.
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2. abra

A felhasznalt acél S355, a beton C30/37 osztaly. A tervezésnél figyelembe vettiikk az ide vonatkozo
EUROCODE el6irasokat, mind az anyagok megvalasztasanal, mind a hidszerkezet terhelésénél (LM1). Az
igénybevételek valamint a lehajlasok szamitasat az ACOBRI program segitségével végeztiik el. A hossztartok
kozotti tavolsagot tigy valasztottuk meg, hogy a beton lemezt teljes szélességében aktiv lemeznek tekinthetjiik.

A hidszerkezetet a kdvetkez6 szerkezeti kialakitasban elemeztiik (2. tablazat):

2. tablazat

Beam | Space between the , Span Minim slab
Steel Concrete Profile .
no. beams [m] [m] width [m]
HL1100R 0.120
4 2.70 S 355 C30/70 HL1100M 30 0.150
HL1100B 0.295

2. A SZERKEZET IGENYBEVETELEINEK MEGHATAROZASA
A kiilonb6z6 szerkezeti elemek (hossztartdk, betonlemez vastagsag, acéltartok) bemutatasa a 2-es tabla-
zatban talalhat6. A megfeleld szerkezet kivalasztasanal figyelembe vettiik a leginkabb igénybevett keresztmet-
szetet (az also acélov, valamint a nyomott betondv teherbirasat a megfeleld hatarallapotban, valamint a meg-
engedett lehajlasokat). A kovetkezokben Osszefoglalva mutatjuk be ezeket az igénybevételeket egy 30m-es
hidszerkezet elemzésével (3, 4, 5. tablazat, 3, 4, 5. abra).

3. tablazat

1.Profil: HL1100R(h=1118 mm)
Slab with 30 cm Slab with 25 cm Slab with 20 cm Slab with 15 cm Slab with 12 cm
Value Limit Value Limit Value Limit Value Limit Value Limit
Sagging class(1 Sagging class(1 Sagging class(1 Sagging class(1 Sagging class(1 sau
Criterion sau 2) ULS /Raport | sau 2) ULS /Raport | sau 2) ULS /Raport | sau 2) ULS /Raport 2) ULS /Raport
0.76<1.00 0.85<1.00 0.88<1.00 0.95<1.00 0.98<1.00
Stressintopfibre | 474 04 | 33500 | 15936 | 335.00 | 150.12 | 335.00 | 14801 | 335.00 | 15015 | 33500
of steel (MPa)
Stress in bottom
fibre of steel 281.85 | 335.00 | 275.06 | 335.00 | 260.69 | 335.00 | 262.97 | 335.00 | 260.19 | 335.00
(MPa)
Concrete
compresive 7.91 18.00 8.940 18.00 10.33 18.00 12.38 18.00 14.16 18.00
stress 1 (MPa)
Concrete
compresive 1.53 13.50 1.71 13.50 1.94 13.50 2.25 13.50 248 13.50
stress 2 (MPa)
Deflection (m) 0.360 0.060 0.040 0.060 0.046 0.060 0.053 0.060 0.059 0.060
Sagging class (1 | 12353.1 | 14445.0 | 11869.3 | 13648.4 | 11356.4 | 12928.3 | 10801.6 | 11572.5 | 10444.3 | 10659.2
or 2) (kN*m) 4 7 3 5 8 5 6 5 2 7
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4. tablazat

2.Profil laminat: HL1100M(h=1108 mm)

Slab with 30 cm Slab with 25 cm Slab with 20 cm Slab with 15 cm
Value Limit Value Limit Value Limit Value Limit
Criterion Sagging class(1sau2) | Sagging class(1 sau 2) ULS Sagging class(1 sau 2) Sagging class(1 sau 2)
ULS /Raport 0.81<1.00 /Raport 0.93<1.00 ULS /Raport 0.95<1.00 ULS /Raport 0.98<1.00
Stress in top fibre of 18572 | 345.00 17023 345.00 159.06 345.00 155.15 345.00
steel (MPa)
Stress in bottom fibre | 1, 17 | 345 307.04 345,00 300.04 345.00 293.69 345.00
of steel (MPa)
Concrete compresive 8.23 18.00 9.28 18.00 10.73 18.00 12.88 18.00
stress 1 (MPa)
Concrete compresive 158 1350 1.77 1350 2.02 1350 2.35 13.50
stress 2 (MPa)
Deflection (m) 0.040 0.060 0.045 0.060 0.051 0.060 0.059 0.060
ﬁ’(?\lgi']r;g olass (10r2) | yo14146 | 1329236 | 1168316 | 1250146 | 1119586 | 11787.07 | 1066475 | 1084150
5. tablazat
3.Profil laminat: HL1100B(h=1100 mm)
grosime dala 30 cm grosime dala 0.295
Value Limit Value Limit
Criterion Sagging class(1 sau 2) ULS /Raport Stress in bottom fibre of steel section (SLS) /
0.87<1.00 Raport 0.99<1.00
Stress in top fibre of steel (MPa) 181.05 345.00 197.23 345.00
Stress in bottom fibre of steel (MPa) 306.90 345.00 342.50 345.00
Concrete compresive stress 1 (MPa) 7.58 18.00 8.59 18.00
Concrete compresive stress 2 (MPa) 1.46 13.50 1.65 13.50
Deflection (m) 0.038 0.060 0.044 0.060
Sagging class (1 or 2) (kN*m) 10768.11 12337.29 11947.50 12255.05

Deflection and sagging class 1 or 2 values compared with the
allowed limit values
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Stress in top and bottom fiber of steel section,
compared with the allowed limit values

4. abra

Concrete compresive stress, compared
with the allowed limit values

5. abra

OSSZEFOGLALO

Ezek a hidszerkezeti elemzések, amelyeket mas 5 tartos és 6 tartos szerkezetekre és mas fesztavolsa-
gokra is kiterjesztettiik, megkonnyitik a tervezOk munkajat, a szerkezeti elemek (hossztartok, kereszttartok,
beton lemezvastagsag) megvalasztasanal, valamint ezeknek a hidaknak a tervezésénél.
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