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a) Identifikaéni udaje objektu

Nazev stavby: Okruzni krizovatka 111/29024, Jablonec nad Nisou
(Ostry roh)

Objekt: SO 425 Posunuti cenového totemu €S Mol

Misto stavby: Jablonec nad Nisou

Katastralni uzemi: Rynovice, M8eno nad Nisou

Kraj: Liberecky

Objednatel ) ) )

Nazev a sidlo: KRAJSKA SPRAVA SILNIC LIBERECKEHO KRAJE

Ceské mladeze 632/32
460 06 Liberec 6

IC: 70946078

DIC: CZ70946078

Projektant: ADVISIA s.r.o.
Pernerova 659/31a, 186 00 Praha 8
IC: 24668613
DIC: CZ24668613

Odpovédny projektant : Ing. Milos§ Némec, ADVISIA s.r.o.
CKAIT — 0009573
autorizovany inZzenyr pro dopravni stavby

Dodavatel: bude vybran investorem ve vybérovém fizeni

Stupen PD: DSP + PDPS
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b) Struény technicky popis se zdlivodnénim navrzeného reseni

Druh stavby: stavba infrastruktury

Charakteristika: Presun reklamniho panelu v&. zakladu

Umisténi: Jablonec nad Nisou, kfizovatka silnic 111/29024
a 111/29029

Objekt fe$i presun a napojeni cenového totemu na vjezdu k CSPH MOL v ul.
Palackého z divodu vybudovani nového chodniku, do kterého stavajici totem
zasahuje.

c) Vyhodnoceni pruzkumu a podkladu

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)

Zadavaci podminky zadané objednatelem dokumentace

projekt ,Okruzni kfizovatka Ostry roh* (DUR), Valbek 04/2016

Rozhodnuti o umisténi stavby €.j. 53418/2018

Katastralni mapy a informace o parcelach katastru nemovitosti

Mapy 1:10000, 1:50000

Geodetické zaméreni zpracovatel Vladislav Jan(l — geodet.prace z 11/2018
Inzenyrskogeologicky a hydrogeologicky prizkum GIS 02/2019

Orienta¢ni udaje o prubéhu inzenyrskych siti v misté stavby pfedané jejich
spravci

Prohlidka mista stavby zpracovatelem

(10) Udaje katastru nemovitosti

(11) Udaje o séitani dopravy z r. 2016 a 2010

(12) Projednani s organy statni spravy

(13) Platné zakony, vyhlasky, pfedpisy, normy a vzorové listy
(14) Jednani a vyrobni vybory

(15)

Zavéry z provedenych priizkumu jsou nasledujici:

Na zakladé vysledkd provedenych pruzkumnych praci jsou inZzenyrskogeologické, poméry v
zajmovém uzemi zejména kvuli pfitomnosti mélké podzemni vody a holocénnich jilovitych zemin,
které se vyznacuji negativnimi geomechanickymi vlastnostmi, slozité.

Stavenisté pro novou okruzni kfizovatku je hodnoceno jako podmine¢né vhodné.

Likvidace srazkovych vod ze zpevnénych ploch vozovky nelze provadét jejich vsakovanim do
horninového prostredi

d) Vztahy k ostatnim objektum stavby

Stavba je ¢lenéna na nasledujici stavebni objekty.

SO 101
SO 102
SO 191
SO 190
SO 301
SO 320
SO 410

SEZNAM STAVEBNICH OBJEKTU
Okruzni kfizovatka Ostry roh
Komunikace pro pési a cyklisty
Dopravné-inZzenyrska opatieni
Dopravni znaceni
Odvodnéni komunikace
Pfelozka vodovodu
Pielozka vedeni NN CEZ
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S0 421 Verejné osvétleni

SO 425 Posunuti cenového totemu €S Mol

SO 450 Prelozky vedeni SEK a optickych kabell

SO 455 Ochrana kabelu CEZ - ICT

SO 501 Prelozka NTL plynovod a pfipojek samostatna souvisejici
stavba

SO 502 Zruseni NTL plynovodni pfipojky pro objekt ¢p.172 z?;:\/g:tatna Souvisejict

SO 801 Vegetacni Upravy

e) Technické reseni

PFilohy:

Objekt fesi pfesun a napojeni piesunutého cenového totemu CS Mol. Dle spravce (Mol)
vedou do totemu dva kabely, napajeci CYKY 5x2,5 a datovy. Diky posunu bliz k éerpaci
stanici se prfedpoklada zkraceni obou vedeni, i vytvofeni smycky v totemu. Konecné
FeSeni bude upfesnéno zastupci CS Mol po obnazeni stavajiciho zakladu a pfivodnich
kabeld.

Soucasti objektu je i vybudovani nového betonového zakladu pro cenovy totem vel.
1,1x2,65x1,6m, z toho 0,4m nad terénem. Hloubka zalozeni musi byt v nezamrzné
hloubce.

Umisténi zakladu viz pfiloha €. B.2 — Koordina&ni situace

Zaklad bude proveden z betonu min. tfidy C25/30 XF4, vyztuzeny bude pouze
konstrukéné, pfedpokladané mnozstvi vyztuzeni bude 60 kg/m3. Kryti vyztuze bude 40
mm.

Totem bude na zaklad upevnén Sroubovanym pfipojem — vlepenymi chemickymi
kotvami dle specifikace vyrobce.

Béhem stavebnich praci budou dodrzeny podminky vyjadireni dotéenych spravci
inzenyrskych siti a organt statni spravy (DOSS) dolozenych v ¢asti F doklady.
Dokumentace je zpracovana ve stupni DSP/PDPS a slouzi pouze pro stavebni
fizeni a vybér zhotovitele. Tato dokumentace neslouzi k realizaci stavby.

Dokumentace PDPS je zpracovana prfed vydanim pravomocného
stavebniho povoleni. Pfipadné podminky SP musi byt do PDPS po jeho vydani
doplnény a musi byt respektovany pfi samotné realizaci stavby.

V Praze 05/2019 Ing. Milo§ Némec

1- Staticky vypocet
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SINT s, ..

TOTEM MOL T2 H=7310

Basic wind speed v, = 30 m/sec

STEEL STRUCTURE

CALCULATION REPORT
REV DATE DESCRIPTION PREPARED CHECKED APPROVED
00 27.09.2011 FIRST ISSUE SFR FVA
Ul 29/09/2011 REVISED FOR COMMENTS SFR FVA
0 24/1012011 REVISED FOR COMMENTS (ANCHOR BOLTS M36) SFR FVA
03 25/102011 REVISED FOR COMMENTS (ANCHOR BOLTS DISTANCES) SFR FVA
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This report covers the design of the main steel structure of the MOL totem T1 h = 7,31 m to be placed in areas

1.

where the basic wind speed is 30 m/sec.

OBJECT

DOCUMENT: T2 - 30- Calculation report

ISSUE DATE : 27.09.2011
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2. INTRODUCTION

The structure is 7.3 m high with maximum width equal to 2.5 m. The maximum thickness of the external cover is
about 0.5 m.

The main structure consists of 4 trasversal elements (Tube 100x5) of different lengths connected to the main
post (Tube 220x10 reinforced by 2 plates 1000x170x5, Tube 220x10 and Tube 220x6.3 in the upper part).

A secondary smaller post (Tube 100x5) is provided in order to lighten the stresses on the main post due to
gravitation loads.

The main post is connected to the foundation with rigid restraint whereas the smaller one is considered pinned at
the base so that the entire bending moment horizontal forces are carried by main post only.

The main base plate is 600x600x35mm with 8 anchor bolts M36.

In the next pages the verification of the structure for both ULS and SLS is performed according to the relevant

Eurocodes.
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3. REFERENCE NORMATIVE 4. MATERIALS

Structural steel

EN 1990:2006 Eurocode 0: Basis of structural design
Profiles and plates 8275 JR - EN 10210/1, EN10025

EN 1991-1-4:2005 Eurocode 1: Actions on structures — Part 1-4: General actions — Wind actions. . . )
- minimum yield strength: 0 =275 N/mm
- tensile strength: 6 =430 N/mm?

EN 1993-1-1:2005 Eurocode 3: Design of steel structures — Part 1-1: General rules and rules for . .
- minimum elongation: 23%

buildings

Anchor bolts (Threaded bars) S355JR - EN 10025

EN 1993-1-8:2005 Eurocode 3: Design of steel structures — Part 1-8: Design of joints
- minimum yield strength: fy =355 N/mm?
- tensile strength: fu=510 N/mm?2
Bolts
Bolts gr. 8.8 (UNI EN ISO 898-1: 2001) UNI EN 14399: 2005 part 3 and 4
Nuts gr. 8 (UNI EN 20898-2: 1994) UNI EN 14399: 2005 part 3 and 4
Washers C 50 (UNI EN 10083-2: 2006) UNI EN 14399: 2005 part 5 and 6
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6.

6.1 Load combinations

Analysis and verification of the structure is performed according to the limit state method as specified in

EN1990:2006.

Ultimate limit states (ULS)

ANALYSIS AND VERIFICATION PROCEDURE

The following general load combinations at ULS are adopted:

i=n

Fi=YaG1 + G+ %P+ v [Quc + Z (woiQu)]

Dove:

G, = characteristic value of structural permanent loads

i=2

G, = characteristic value of non-structural permanent loads

P = characteristic value of prestressing action

Qi = characteristic value of leading variable action

Qi = characteristic value of non-leading variable action

Yo = 1.35 (1.0 if favourable)
Yo = 1.35 (1.0 if favourable)
Y =1.0

Yq = 1.5 (0.0 if favourable)

WYoi = combination coefficient according to EN1990, Tab. A.1.1

5. LOAD CONDITIONS
5.1 Permanent loads
Steel bulk modulus: 78.5 kNm’
Sign shell: 0.30 kN/m’
5.2 Wind pressure

Basic wind speed: vp= 30.0 m/s
Dynamic pressure: Q= 0.56 kN/m’
Terrain category: 1

zo= 0.0l m

k.= 0.17
Wind pressure in the main direction:
Reference height: z.= 38m
Exposure factor: c.= 222
Pressure coefficient = 1.8
Wind pressure: w= 225kN/m’
Wind pressure in the transversal direction:
Reference height: z.= 3.8m
Exposure factor: c.= 222
Pressure coefficient c,= 1.8
Wind pressure: w= 2.25kN/m’
Reference height: z.= 735m
Exposure factor: c.= 2.59
Friction coefficient cy= 0.01
Wind friction: wig=0.015 kN/m’
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Serviceability limit states (SLS)

The following general load combinations at SLS are adopted:

i=n
Fi=G, +Gy+P+Qp + z (woiQu) characteristic combination
i=2

i=n
Fi=G +Gy+ P+ yQp + z (w,Qu)  frequent combination
i=
i=n
Fg=G +Gy+ P+ z (w2Qu) quasi-permanent combination
=

The following values for o, i, Wy, are adopted:

‘ Action ‘ Vo ‘ A | V2 |
[ Wind | 0.6 | 0.2 | 0.0 |

6.2 Structural software

The analysis and verification of the steel structures is carried out by means of the following structural software,

performing a linear static analysis:

SAP2000 vi4.2.4 [Computers and Structures Inc. (Berkeley — California)]

For further information on the software used in the analysis refer to SAP2000 user and verification manuals,

which are part of the present calculation report.
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7. FEM MODEL

7.1 Geometry

In the following figures the sign structure is presented.
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Fictitious areas are adopted in order to transfer automatically wind loads to main elements.

In the following table a list of the sections used is presented.

TABLE: Frame Section Assignments

Frame SectionType AutoSelect AnalSect DesignSect MatProp
Text Text Text Text Text Text
1 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
2 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
3 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
4 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
5 SD Section TUBE 220x10 + 2 plates 170x5 ~ TUBE 220x10 + 2 plates 170x5 Default
6 SD Section N.A. TUBE 220x10 + 2 plates 170x5  TUBE 220x10 + 2 plates 170x5 Default
7 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
8 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
9 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
10 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
11 Box/Tube TUBE 100x100x5 TUBE 100x100x5 Default
12 Box/Tube N.A. TUBE 100x100x5 TUBE 100x100x5 Default
DOCUMENT: T2 - 30- Calculation report ISSUE DATE : 27.09.2011 FILE NAME: Relazione_calcolo_ T2 MOL_30_m_sec.doc PAGE 10 OF 37
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13 Box/Tube NA. TUBE 100x100x5 TUBE 100x1005 Default

14 Box/Tube NA. TUBE 100x100x5 TUBE 100x100x5 Default 7.2 Load cases

15 Box/Tube NA. TUBE 100x100x5 TUBE 100x100x5 Default

16 Box/Tube NA. TUBE 220x220x10 TUBE 220x220x10 Default

18 Box/Tube NA. TUBE 220x220x6.3 TUBE 220x220x6.3 Default 7.2.1 Dead loads — DEAD

19 Box/Tube NA. TUBE 100x100x5 TUBE 100x100x5 Default

20 Box/Tube NA. TUBE 100x100x5 TUBE 100x100x5 Default

Self-weight of steel elements is automatically calculated by the software adopting a bulk modulus equal to 78.5
KN/m’.

21 SD Section N.A. TUBE 220x10 + 2 plates 170x5  TUBE 220x10 + 2 plates 170x5 Default

7.2.2 Permanent loads — PERM

Sign shell weight is applied to fictitious areas with “one way load distribution”.

0.00| 0.00, -0.60

0.00, .00, -0.60

0.00, 0.00, -0.60

A um

Permanent load p= 03-2= 0.60 kN/m’

Total load 0.6-16.8= 10.1 kN
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7.2.3 Wind in Y direction (front) - WINDY 7.2.4 Wind in X direction (side) — WINDX
Wind in Y direction is applied to fictitious areas with “one way load distribution”. Wind in X direction is applied to fictitious areas with “one way load distribution”.

g

Sty

@,00, 2,25, 0,00 ‘ 8,51, 6,00, 8,00

!"4 A MJL

8,08, 2,25, 0,00 @,51, 0,00, 0,00

©,00, 2,25, 0,00 8,51, 6,00, 8,00

A7 o

A7

Wind load p= 225 kN/m’ Wind load p= 0.015-2= 0.03  kN/m’

225-0.5-7.1/16.8 = 0.48  kN/m’

Total load 225 168= 37.8 kN 0.51 kN/m’
Total load 0.51-16.8= 8.6 kN
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7.3 Load combinations

The following load combinations are adopted.

TABLE: Combination Definitions

ComboName ComboType AutoDesign CaseType CaseName ScaleFactor
Text Text Yes/No Text Text Unitless
ULS (STR) wind Y Linear Add No Linear Static DEAD 1.35
ULS (STR) wind Y Linear Static PERM 1.35
ULS (STR) wind Y Linear Static WINDY 1.5
ULS (STR) wind X Linear Add No Linear Static DEAD 1.35
ULS (STR) wind X Linear Static PERM 1.35
ULS (STR) wind X Linear Static WINDX 1.5
ULS (STR) wind -X Linear Add No Linear Static DEAD 1.35
ULS (STR) wind -X Linear Static PERM 1.35
ULS (STR) wind -X Linear Static WINDX -1.5
SLS wind Y Linear Add No Linear Static DEAD 1
SLS wind Y Linear Static PERM 1
SLS wind Y Linear Static WINDY 1
SLS wind X Linear Add No Linear Static DEAD 1
SLS wind X Linear Static PERM 1
SLS wind X Linear Static WINDX 1
SLS wind -X Linear Add No Linear Static DEAD 1
SLS wind -X Linear Static PERM 1
SLS wind -X Linear Static WINDX -1
DOCUMENT: T2 - 30- Calculation report ISSUE DATE : 27.09.2011 FILE NAME: Relazione_calcolo_T2_ MOL_30_m_sec.doc PAGE 15 OF 37
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7.4 Software output

In the following pages the main software outputs are presented either in a tabular form or in a graphic way.

Sing convention for internal forces in elements is shown in the following figure taken from the software manual.

Positive Axial Force and Torque

V2
— Compression Face
Axis 2
Positive Moment and Shear . Axis 1

in the 1-2 Plane

Axis 3

V2 - Tension Face
Positive Moment and Shear s 2
in the 1-3 Plane g i - Aois 1
Tension Face — /
N N\
| Ty
v3 —
= Compression Face
Axis 3
g
Unit of measure:
Forces [kN]

Lengths, displacements [ m ]
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TABLE: Base Reactions

OutputCase CaseType GlobalFX GlobalFY Global Y Z
Text Text KN KN KN KN-m KN-m KN-m
DEAD LinStatic 0,0 0,0 6,4 0,0 -5,2 0,0
PERM LinStatic 0,0 0,0 10,1 0,0 -2,6 0,0
WINDX LinStatic -8,6 0,0 0,0 0,0 -32,6 0,0
WINDY LinStatic 0,0 -37,8 0,0 143,7 0,0 -9,7
TABLE: Joint Reactions
Joint OutputCase CaseType F1 F2 F3 M1 M2 M3
Text Text Text KN KN KN KN-m KN-m KN-m
9 DEAD LinStatic 0,0 0,0 2,0 0,0 0,0 0,0
9 PERM LinStatic 0,0 0,0 7,5 0,0 0,0 0,0
9 WINDX LinStatic 1,5 0,0 -12,7 0,0 0,0 0,0
9 WINDY LinStatic 0,0 -4,2 0,0 0,0 0,0 0,0
11 DEAD LinStatic 0,0 0,0 4,3 0,0 0,0 0,0
11 PERM LinStatic 0,0 0,0 2,6 0,0 0,5 0,0
11 WINDX LinStatic -10,0 0,0 12,7 0,0 -17,4 0,0
11 WINDY LinStatic 0,0 -33,7 0,0 143,7 0,0 30,7
TABLE: Element Forces - Frames
Frame Station OutputCase CaseType P V2 V3 T M2 M3 FrameElem ElemStation
Text m Text Text KN KN KN KN-m = KN-m = KN-m Text m
1 0 SLU (STR) vento Y Combination -12,9 -0,1 6,2 0,0 0,0 0,0 1-1 0
1 0,125 SLU (STR) vento Y Combination -12,9 -0,1 6,2 0,0 -0,8 0,0 1-1 0,125
1 0,25 SLU (STR)vento Y Combination -12,8 -0,1 6,2 0,0 -1,6 00 1-1 0,25
1 0 SLU (STR) vento X Combination 6,1 -2,3 0,0 0,0 0,0 0,0 1-1 0
1 0,125 SLU (STR) vento X Combination 6,1 -2,3 0,0 0,0 0,0 03 1-1 0,125
1 0,25 SLU (STR) vento X Combination 6,2 -2,3 0,0 0,0 0,0 0,6 1-1 0,25
1 0 SLU (STR)vento-X  Combination -31,9 2,2 0,0 0,0 0,0 0,0 1-1 0
1 0,125 SLU (STR) vento-X  Combination -31,8 2,2 0,0 0,0 0,0 -03 11 0,125
1 0,25 SLU (STR)vento-X  Combination -31,8 2,2 0,0 0,0 0,0 -0,5 1-1 0,25
2 0 SLU (STR) vento Y Combination -11,6 0,2 0,4 -4,1 39 0,1 2-1 0
2 1 SLU(STR)ventoY Combination -11,4 0,2 0,4 -4,1 3,5 -0,1 2-1 1
2 2 SLU(STR) vento Y Combination -11,2 0,2 0,4 -4,1 3,2 -0,3 2-1 2
2 0 SLU (STR) vento X Combination 57 1,6 0,0 0,0 0,0 1,6 21 0
2 1 SLU (STR) vento X Combination 5,9 1,6 0,0 0,0 0,0 0,1 2-1 1
2 2 SLU (STR) vento X Combination 6,1 1,6 0,0 0,0 0,0 -1,5 21 2
2 0 SLU (STR)vento-X  Combination -28,9 -1,2 0,0 0,0 0,0 -1,5 2-1 0
2 1 SLU(STR)vento-X Combination -28,7 -1,2 0,0 0,0 0,0 -0,2 2-1 1
2 2 SLU(STR)vento-X  Combination -28,5 -1,2 0,0 0,0 0,0 1,0 21 2
3 0 SLU (STR) vento Y Combination -6,9 0,1 2,1 -1,2 5,6 0,2 3-1 0
3 1,55 SLU (STR) vento Y Combination -6,6 0,1 2,1 -1,2 2,3 0,0 3-1 1,55
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20 0,8 SLU(STR)ventoY  Combination 0,2 09 02 54 00 -30 201 0,8 17 SLE (RARA) vento X Combination 0,0071 0,0000 0,0000 0,0000 0,0014 0,0000
20 1,2 SLU(STR)ventoY  Combination 0,2 04 -06 54 01 29 201 1,2 17 SLE (RARA) vento -X Combination -0,0078 0,0000 0,0000 0,0000  -0,0016 0,0000
20 0 SLU(STR)ventoX  Combination -4,4 00 -1,1 00 09 00 201 0 18 SLE (RARA) vento Y Combination -0,0004 0,0970 0,0000  -0,0307  -0,0001  -0,0176
20 0,4 SLU(STR)ventoX  Combination -4,7 00 -5 00 04 00 201 0,4 18 SLE (RARA) vento X Combination 0,0071 0,0000  -0,0004 0,0000 0,0014 0,0000
20 0,8 SLU(STR)ventoX  Combination 5,0 00 -9 00 03 0,0 20-1 0,8 18 SLE (RARA) vento -X Combination -0,0078 0,0000 0,0004 0,0000  -0,0016 0,0000
20 1,2 SLU(STR)ventoX  Combination 5,3 00 23 00 1,1 00 201 1,2 19 SLE (RARA) vento Y Combination -0,0001 0,0670  -0,0008  -0,0228  -0,0008  -0,0232
20 0 SLU(STR)vento-X  Combination 3,9 0,0 23 00 1,1 00 201 0 19 SLE (RARA) vento X Combination 0,0019 0,0000  -0,0001 0,0000  -0,0002 0,0000
20 0,4 SLU (STR)vento-X  Combination 4,2 0,0 18 00 03 0,0 20-1 0,4 19 SLE (RARA) vento -X Combination -0,0020 0,0000  -0,0014 0,0000  -0,0013 0,0000
20 0,8 SLU(STR)vento-X  Combination 45 0,0 14 00 04 00 201 0,8 20 SLE (RARA) vento Y Combination -0,0001 0,0420 0,0000  -0,0228  -0,0002  -0,0213
20 1,2 SLU(STR)vento-X  Combination 48 0,0 0 00 09 00 201 1,2 20 SLE (RARA) vento X Combination 0,0019 0,0000 0,0000 0,0000 0,0004 0,0000
21 0 SLU(STR)ventoY  Combination 0,0 08 05 00 01 -01 211 0 20 SLE (RARA) vento -X Combination -0,0020 0,0000  -0,0001 0,0000  -0,0008 0,0000
21 0,25 SLU(STR)ventoY  Combination 0,0 00 00 00 00 00 211 0,25 21 SLE (RARA) vento Y Combination -0,0001 0,0217 0,0000  -0,0173  -0,0001  -0,0080
21 0 SLU(STR)ventoX  Combination 0,2 00 05 00 01 00 211 0 21 SLE (RARA) vento X Combination 0,0019 0,0000 0,0000 0,0000 0,0014 0,0000
21 0,25 SLU(STR)ventoX  Combination 0,0 00 00 00 00 00 211 0,25 21 SLE (RARA) vento -X Combination -0,0020 0,0000 0,0000 0,0000  -0,0015 0,0000
21 0 SLU(STR)vento-X  Combination 0,2 00 05 00 01 00 21-1 0 22 SLE (RARA) vento Y Combination -0,0001 0,0197 0,0000  -0,0173  -0,0001  -0,0080
21 0,25 SLU (STR)vento-X  Combination 0,0 00 00 00 00 00 211 0,25 22 SLE (RARA) vento X Combination 0,0019 0,0000  -0,0004 0,0000 0,0014 0,0000

22 SLE (RARA) vento -X Combination -0,0020 0,0000 0,0004 0,0000  -0,0015 0,0000
27 SLE (RARA) vento Y Combination 0,0000 0,0063 0,0000  -0,0151 0,0000  -0,0056
27 SLE (RARA) vento X Combination 0,0000 0,0000 0,0001 0,0000 0,0002 0,0000
TABLE: Joint Displacements 27 SLE (RARA) vento X Combination 0,0000 0,0000  -0,0001 0,0000  -0,0003 0,0000
Joint OutputCase CaseType u1 u2 us R1 R2 R3 28 SLE (RARA) vento Y Combination 0,0000 0,0038 0,0000 -0,0151 0,0000  -0,0054
Text Text Text m m m Radians Radians Radians 28 SLE (RARA) vento X Combination 0,0000 0,0000 0,0000 0,0000 0,0003 0,0000
1 SLE (RARA) vento Y Combination 0,0000 0,0048 0,0000 -0,0090 0,0000 -0,0032 28 SLE (RARA) vento -X Combination 0,0000 0,0000 0,0000 0,0000 -0,0003 0,0000
1 SLE (RARA) vento X Combination 0,0004 0,0000 0,0000 0,0000 0,0008 0,0000 29 SLE (RARA) vento Y Combination 0,0000 0,0003 0,0000 -0,0025 0,0000 -0,0008
1 SLE (RARA) vento -X Combination -0,0005 0,0000 0,0000 0,0000  -0,0008 0,0000 29 SLE (RARA) vento X Combination 0,0000 0,0000 0,0000 0,0000 0,0002 0,0000
9 SLE (RARA) vento Y Combination 0,0000 0,0000 0,0000 -0,0153 0,0000 -0,0054 29 SLE (RARA) vento -X Combination 0,0000 0,0000 0,0000 0,0000 -0,0002 0,0000
9 SLE (RARA) vento X Combination 0,0000 0,0000 0,0000 0,0000 0,0002 0,0000 30 SLE (RARA) vento Y Combination 0,0000 0,0001 0,0000 -0,0025 0,0000 -0,0008
9 SLE (RARA) vento -X Combination 0,0000 0,0000 0,0000 0,0000 -0,0002 0,0000 30 SLE (RARA) vento X Combination 0,0000 0,0000 -0,0001 0,0000 0,0002 0,0000
10 SLE (RARA) vento Y Combination -0,0006 0,1920 -0,0001 -0,0306 -0,0001 -0,0250 30 SLE (RARA) vento -X Combination 0,0000 0,0000 0,0001 0,0000 -0,0002 0,0000
10 SLE (RARA) vento X Combination 0,0093 0,0000 0,0000 0,0000 0,0003 0,0000
10 SLE (RARA) vento -X Combination -0,0105 0,0000  -0,0002 0,0000  -0,0005 0,0000
11 SLE (RARA) vento Y Combination 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
11 SLE (RARA) vento X Combination 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
11 SLE (RARA) vento -X Combination 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
12 SLE (RARA) vento Y Combination -0,0006 0,1644 0,0000  -0,0318  -0,0001  -0,0196
12 SLE (RARA) vento X Combination 0,0093 0,0000  -0,0001 0,0000 0,0009 0,0000
12 SLE (RARA) vento -X Combination -0,0105 0,0000 0,0000 0,0000  -0,0011 0,0000
13 SLE (RARA) vento Y Combination -0,0006 0,2034  -0,0001  -0,0306  -0,0001  -0,0252
13 SLE (RARA) vento X Combination 0,0093 0,0000 0,0002 0,0000 0,0003 0,0000
13 SLE (RARA) vento -X Combination -0,0105 0,0000  -0,0004 0,0000  -0,0005 0,0000
14 SLE (RARA) vento Y Combination -0,0006 0,1595 0,0000  -0,0318  -0,0001  -0,0196
14 SLE (RARA) vento X Combination 0,0093 0,0000  -0,0003 0,0000 0,0009 0,0000
14 SLE (RARA) vento -X Combination -0,0105 0,0000 0,0003 0,0000  -0,0011 0,0000
15 SLE (RARA) vento Y Combination -0,0004 0,1639  -0,0008  -0,0309  -0,0008  -0,0304
15 SLE (RARA) vento X Combination 0,0071 0,0000 0,0001 0,0000  -0,0001 0,0000
15 SLE (RARA) vento -X Combination -0,0078 0,0000  -0,0017 0,0000  -0,0015 0,0000
16 SLE (RARA) vento Y Combination -0,0004 0,1310  -0,0001  -0,0309  -0,0003  -0,0285
16 SLE (RARA) vento X Combination 0,0071 0,0000 0,0000 0,0000 0,0005 0,0000
16 SLE (RARA) vento -X Combination -0,0078 0,0000  -0,0002 0,0000  -0,0010 0,0000
17 SLE (RARA) vento Y Combination -0,0004 0,1014 0,0000  -0,0307  -0,0001  -0,0176
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8.  FOUNDATION LOAD

In the following table characteristic foundation loads are outlined for each load case, according to the axis used

in the structural analysis.

TABLE: Foundation loads

Joint OutputCase CaseType F1 F2 F3
Text Text Text KN KN KN
9 DEAD LinStatic 0,0 0,0
9 PERM LinStatic 0,0 0,0
9 WINDX LinStatic -1,5 0,0
9 WINDY LinStatic 0,0 4,2
11 DEAD LinStatic 0,0 0,0
11 PERM LinStatic 0,0 0,0
11 WINDX LinStatic 10,0 0,0
11 WINDY LinStatic 0,0 33,7

For the verification of the foundation appropriate and relevant load combination factors need to be applied to the

presented loads.

Actions due to wind (Wind X, Wind Y) need to be changed in sign in order to obtain foundation loads for wind

in opposite direction.

S

2,0
7,5
12,7
0,0
-4,3
2,6
12,7
0,0

M1
KN-m
0,0
0,0
0,0
0,0
0,0
0,0
0,0
-143,7

M2
KN-m
0,0
0,0
0,0
0,0
0,0
-0,5
17,4
0,0

M3
KN-m
0,0
0,0
0,0
0,0
0,0
0,0
0,0
-30,7
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VERIFICATION

Axial load is negligible for structural verification of elements.

9.1 Tube 220x10 + 2 plates 170x5

# 170x5

/ TUBE 220x220x10

\ # 170x5

The cross-section is classified in class 1.

Plastic section analysis is then adopted.

Geometric characteristics:

2

A= 99.9 cm
Wy= 8413 cm’
A= 415 cm®

In the following figures maximum actions adopted for the verification of the element are presented.
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Moment

Shear resistance

Shear resistance

Torsional shear stress

Shear resistance (with torsion)

Design shear

D/C ratio

Moment resistance

Plastic moment resistance:

Design moment

ULS (STR) wind Y

.

\\ﬁ%?
Ei

Shear Torsion
Viira = A B/ (V3 o) =
= 4150 - 275 /N3 1.05 = 628 kN
TLEd = Tea/ 2Q1) =
= 46.0-10°/(2 - 210> - 10) = 522 MPa
Vpl,T,Rd = [1-tka / (fyk/ (\/3 Ymo))] Vpl,Rd =
= [1-522/(275N3 1.05)] - 628 = 4114 kN
Ve = 50.5 kN
Vea/ Vpirra = 012 <1
D/C ratio is less than 0.5, then no reduction is accounted for the moment resistance.
Mga Wi - B/ Y =
= 841300 -275/1.05 = 220.3 kNm
Mgq = 2155 kNm
Mgq/ Mpq = 098 <1

D/C ratio
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9.2 Tube 220x10

The cross-section is classified in class 1.

Plastic section analysis is then adopted.

Geometric characteristics:

A= 82.9 cm
Wy= 650 cm’
A= 415 om’

In the following figures maximum actions adopted for the verification of the element are presented.

ULS (STR) wind Y

NEE‘Q = *\3\ 9
A .
860

Moment Shear Torsion
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Shear resistance

Shear resistance Voira = A, £y / (V3 Ywo) =

= 4150 - 275/ (V3 1.05) = 628 kN
Torsional shear stress Topd = Tra/ 2Q1t) =

= 43.210°/(2 - 210° - 10) = 49.0 MPa
Shear resistance (with torsion) Voirrd = [1-7ea/ (Fa/ (\/3 Ymo)] Vipira =

= [1—49.0/(275N3 1.05)] - 628 = 424.6 kN
Design shear Vig = 49.2 kN
D/C ratio Vea/ Vit = 012 <1

D/C ratio is less than 0.5, then no reduction is accounted for the moment resistance.

Moment resistance

Plastic moment resistance: Mgy = Wi - fi/ Y =

= 650000 - 275/ 1.05 = 170.2 kNm
Design moment Mg = 160.6 kNm
D/C ratio Mgq/ Mg = 094 <1
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9.3 Tube 220x6.3

The cross-section is classified in class 2.

Plastic section analysis is then adopted.

Geometric characteristics:

= 534 om’

A, = 26.7 cm?

In the following figures maximum actions adopted for the verification of the element are presented.

ULS (STR) wind Y

i - S
3 .
860

Moment Shear Torsion
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Shear resistance

Shear resistance Voira = A, £y / (V3 Ywo) =

= 2670 275/ (V3 1.05) = 403 kN
Torsional shear stress Topd = Tra/ 2Q1t) =

= 43.2-10°/(2 - 210° - 6.3) = 78 MPa
Shear resistance (with torsion) Voirrd = [1-7ea/ (Fa/ (\/3 Ymo)] Vipira =

= [1-78/(275/V3 1.05)] - 403 = 195.8 kN
Design shear Vig = 49.2 kN
D/C ratio Vea/ Vit = 025 <1

D/C ratio is less than 0.5, then no reduction is accounted for the moment resistance.

Moment resistance

Plastic moment resistance: Mgq = Wi - fi/ Y =

= 427000 - 275/ 1.05 = 112 kNm
Design moment Mg = 99.0 kNm
D/C ratio Mgy / Mpq = 0.88 <1
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9.4 Tube 100x5 + 2 plates

The tube 100x5 is connected to the main post through 2 plates 180x10. The mean section of the plates is

considered in order to evaluate the geometric characteristics of the section.
# 130x10

TUBE 100x100x5

. # 130x10

The cross-section is classified in class 1.

Plastic section analysis is then adopted.

Geometric characteristics:

A= 447 o’
Wy= 2093 cm’
A= 935 om’

In the following figures maximum actions adopted for the verification of the element are presented.

ULS (STR) wind Y

| a.ps

Shear Torsion
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Shear resistance

Shear resistance Voira = A, £y / (V3 Ywo) =

= 935-275/(\3 1.05) = 141 kN
Torsional shear stress Topd = Tra/ 2Q1t) =

= 24-10°/(2-95%-5)= 26.6 MPa
Shear resistance (with torsion) Voirrd = [1-7ea/ (Fa/ (\/3 Ymo)] Vipira =

= [1-26.6/(275N3 1.05)] - 141 = 116.2 kN
Design shear Vig = 20.8 kN
D/C ratio Vea/ Vit = 018 <1

D/C ratio is less than 0.5, then no reduction is accounted for the moment resistance.

Moment resistance

Plastic moment resistance: Mgq = Wi - fi/ Y =

= 209300275/ 1.05= 58.8 kNm
Design moment Mgq = 20.4 kNm
D/C ratio Mgq/ Mpq = 035 <1
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9.5 Tube 100x5

The cross-section is classified in class 1.
Plastic section analysis is then adopted.
Geometric characteristics:

A= 18.7 cm’
W= 66.3 cm’
A, = 9.35 cm?

In the following figures maximum actions adopted for the verification of the element are presented.

ULS (STR) wind Y

Moment Shear Torsion
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Shear resistance
10. BASE PLATE VERIFICATION

Shear resistance Voira = A, £y / (V3 Ywo) =

= 935-0.275/ (N3 1.05) = 141 kN

Base plate under tube 220x10 is verified.

Torsional shear stress Tikd = Tea/ 72 Qt= Axial force is not relevant for the verification and then it is not considered in the following calculations.

= 24-10°/(2-95%-5)= 27 MPa

500

Shear resistance (with torsion) Voirrd = [1-tea/ (fu/ V3 Ywmo)] Voira = 80 220 220 _ 8Q

= [1-27/275M3 1.05)] - 141 = 116 kN 8
Design shear Vig = 19 kN 1 ©® © ©®
D/C ratio Ve Vortra = 0.16 <1 8

600
L
|
\

D/C ratio is less than 0.5, then no reduction is accounted for the moment resistance.

220

80i
|
©
@
O

Moment resistance

8M36 — S355
Plastic moment resistance: Mgy = Wi - fi/ Y = HOLES 238
= 66.3-0.275/1.05= 17.4 kN
TABLE: Joint Reactions
Design moment Megq = 166 kN Joint OutputCase CaseType F1 F2 3 M1 M2 M3
D/C ratio MEd/MRd — 095 <1 Text Text Text KN KN KN KN-m KN-m KN-m
11 ULS (STR) wind Y Combination 0,1 50,5 9,3 2155 0,7 46,0
Moment resistance
Addition bearing width c= t[(fy /(3 i o)™ =
= 35[275/(3 - 9.4 - 1.05)]" = 107 mm
Compression resistance Fera = begr lesr fia =
= 600 - 220 - 0.0094 = 1260 kN
Moment resistance Mjcra= Feraz=
(compression side) = 1260 - 0.335 = 422.0 kNm
Inner distance m= 102 mm
Stiffener distance m, = 90 mm
Edge distance e=e = 80 mm
A= m/(m+e) =
= 102/182 = 0.56
M= m,/(mte) =
= 90/182 = 0.49
o= 5.36
Effective length lefr = e +om— (2m+0.625¢) =
= 80 +5.36-102 — (2-102+0.625-80) = 373 mm
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Mode 1-2 (base plate) Fria= 0.25 log/m € £,/ 4w =
= 0.25 - 373/102 - 357 0.275/1.05 = 293 kN .
Shear resistance
220 220
Mode 3 (anchor bolt) Fr;= 0.9 A fp/1ve =
= 0.9 -817-0.510/1.25= 300 kN
Fr= min (Fr5 F)= 293 kN Lo 2 57
o
Tension resistance Fira = n, Fr= N
= 3-293= 879 kN 4 5
Moment resistance Mjira = Firaz= Q
(tension side) = 879 - 0.335= 295 kNm o 6 7 8
r O O
Base plate moment resistance M;jra = min (Mj ¢ ra, Mjra) = 288 kNm
Design moment Mgq = 2155 kNm
Bolt shear due to shear force Fowv= VEed/6
D/C ratio Mg/Mgq = 073 <1
Bolt shear due to torsion Fow,r= Tea " Xmax/ I
Fow,r= Ted " Ymax/ I
Design bolt shear Fow = Fow,v+ Fow.r
Fow= Fowr
Fovpa= (Fo + Fbvyz)a5

I, = 580800 mm’

Anchor | Distance | Projection x | Projectiony | Fowr | Fowwr | Fowy | Fovra Fivra D/C ratio
bolt mm mm mm kN kN kN kN kN

1 311 -220 220 17,4 17,4 24,6 31,4 0,78
2 220 0 220 17,4 0,0 8,4 194 31,4 0,62
3 311 220 220 17,4 174 24,6 31,4 0,78
4 220 -220 0 0,0 17,4 84| 258 110,0 0,23
5 220 220 0 0,0 17,4 84| 258 110,0 0,23
6 311 -220 220 -174 174 84 312 110,0 0,28
7 220 0 -220| -174 0,0 8,4 19,4 110,0 0,18
8 311 220 -220 -17.4 17,4 8,4 31,2 110,0 0,28

Shear resistance of anchor bolt Fovra = 0.33 - Af/vme - 0.4/1.4=

not required to resist in tension = 0.33-817-0.510/1.25= 110,0 kN

Shear resistance of anchor bolt Foyra= 0.33 - Afp/yve - 0.4/1.4=

required to resist in tension = 0.33-817-0.510/1.25 - 0.4/1.4 = 31,4 kN

D/C ratio Fovrd/Fovrd <1
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11. DEFORMABILITY

Deformation of the structure under characteristic combination of actions is shown in the following figure.

Maximum displacements:
u, = 16.4cm [node 12, combination SLS windY]
u, = 19.2cm [node 10, combination SLS windY]

Displacements are deemed to be acceptable for the use of the structure.

DOCUMENT: T2 - 30- Calculation report ISSUE DATE : 27.09.2011 FILE NAME: Relazione_calcolo_T2_MOL_30_m_sec.doc PAGE 37 OF 37



	Listy a pohledy
	DESKY_OBJEKT_SO425


