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HemarnHa 6/IV, 11000 Beorpag

2/9.9.6.2. CAOPXAJ NPOJEKAT BETOHCKE KOHCTPYKUUJE BOJHE PAMIIE Y
XENE3HNYKOJ CTAHULIN BAYKA TOMNOIJA

HacnosHa cTtpaHa lNpojekta 6eTOHCKe KOHCTPYKLUMje BOjHE pamMmne

2/9.9.6.1. :
y XenesHu4koj ctaHnum bayka Tonona
Cappxaj Npojekta 6eTOHCKE KOHCTPYKLMje BOjHE pamne
2/9.9.6.2. .
y XenesHun4koj ctaHnum bayka Tonona
2/996.3 Pewetre 0 ogpehmBamy ogroBopHor npojektaHTa lNpojekta 6eToHcke
T KOHCTPYKLMje BOjHE pamne Y xene3Hunykoj ctaHmum bayka Tonona
2199 6.4 W3jaBa ogrosopHor npojektanTa Npojekta 6eToOHCKe KOHCTPYKUNje
T BOjHE pamne YV xenesHnykoj ctaHuum bayka Tonona
2/9.9.6.5. TekcTyanHa gokymeHTaumja
2/9.9.6.5.1. TexHn4kn n3seLTa;]
2/9.9.6.6. Hymepuyka gokymeHTaumja
2/9.9.6.6.1. CtaTtndkm npopadyH
2/9.9.6.7. "padpmnyka pokymeHTauuja
2/9.9.6.7.101 | Aucnosnumja BOjHE pamne Yy xene3Hn4koj cTaHmum badka Tonona

2017-728-KOH-2/9.9.6
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e CAOBPATRAJHUA UHCTUTYT UUN p.o.0.

2/9.9.6.3. PELLEHWE O OAPEHBUBAKY OANOBOPHOI MPOJEKTAHTA

Ha ocHoBy 4naHa 128 3akoHa o nnaHupamwy u uarpagmwu ("Cnyxbenn rmacHuk PC", 6p. 72/09,
81/09 - ncnpaeka, 64/10 - YC, 24/11, 121/12, 42/13 - YC, 50/2013 - YC, 98/2013 - YC, 132/14,
145/14, 83/2018, 31/2019 n 37/2019 -gp.3akoH) n ogpeabu MNMpaBunHmka o Cagp>XUHW, HAYMHY K
NOCTYNKY n3paje 1 HaunHy BpLUeHa KOHTPONe TEXHUYKE JOKYMEeHTaumje npema Krnacu U1 HaMeHu
objekaTa ("Cnyx6enn rmacHuk PC" 6p 73/2019) kao:

OATOBOPHUNPOJEKTAHT

3a uspagy 2/9.9.6 lNpojekat 6eTOHCKe KOHCTPYKLUUje BOjHE paMne Yy XKene3HMYKOj CTaHMLMU
Bbauyka Tonona, koju je geo WAOI - WpejHor npojekta MopepHusaunja, peKkoHCTpyKuuja u
narpagha npyre beorpapg - Cybotuua gpxasHa rpaHuua (Kenebwja), geonnua npyre Hosu Cag
- Cyb6oTtuua - gpxasHa rpaHuua (Kenebwja), y Hosom Cagy, Kucady, CtenaHosuhesy, 3majeBy,
Bpbacy, JlosheHuy, Manu Uhowy, Baykoj Tononun, XXegHuky, Haymosuhesy un Cybotuum, K.O.
Hoeu Cag |, K.O. Hoen Cag IV, K.O. Kucau, K.O. PymeHka, K.O. CtenaHoBuheBo, K.O. YeHej,
K.O. bayko [obpo lMosrbe, K.O. Bpbac, K.O. Bpbac - rpaa, K.O. 3majeso, K.O. Kyuypa, K.O.
JloBheHau, K.O. Manu Uhow, K.O. ®eketnh, K.O. bauka Tonona, K.O. ba4yka Tonona - Npag, K.O.
Manwn beorpag, K.O. bukoso, K.O. Jowu 'pag, K.O. XKegHuk, K.O. Hosu Npaa, K.O. MNManuh, K.O.
Crapu I'pag, ogpehyje ce:

MapwuHa lNewwnh, gunn.uHx. rpaf. 310 9562 04

MpojekTaHT: CAOBPARAJHU NHCTUTYT LU a.0.0.,
Beorpag HemawunHa 6/1V

351-02-02009/2017-07

OparoBopHo nuue/3actynHuk: eHepanHu gnpektop: MunyTun UrkbatoBuh, gunn.nHX.

MNotnuc:
—E2, 7 e
Bpoj TexHu4ke 2017 - 728
OOKyMeHTauuje:
MecTto u gaTtym: Beorpag, maj 2020.rog.

2017-728-KOH-2/9.9.6
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2/9.9.6.4. U3JABA OrOBOPHOI MPOJEKTAHTA NMPOJEKTA

e CAOBPATRAJHUA UHCTUTYT UUN p.o.0.

OproBopHK npojekTaHT npojekta 2/9.9.6 MNMpojekaT 6eTOHCKe KOHCTPYKLMje BOjHe pamne y
XenesHnykoj ctaHuum bayka Tonona, koju je neo WA - NpejHor npojekta MoaepHusauwmja,
pPeKOHCTpYKUMja n nsrpagka npyre beorpaa - Cybotunua gpxasHa rpaHuua (Kenebwuja), aeoHmua
npyre Hoen Capg - Cyb6oTtuua - gpxaBHa rpaHuua (Kenebuja), y Hosom Capy, Kucauy,
CrenaHoBuheBy, 3majeBy, Bpbacy, JloBheHuy, Manu Whowy, Baukoj Tononwu, XegHuky,
HaymosuheBy u Cy6otunum, K.O. Hoeu Cag |, K.O. Hosu Cag IV, K.O. Kucay, K.O. PymeHka, K.O.
CrenaHoBuheBo, K.O. YeHnej, K.O. bauko [dobpo lMorebe, K.O. Bpbac, K.O. Bpbac - rpag, K.O.
3majeBo, K.O. Kyuypa, K.O. JlosheHau, K.O. Manu Uhow, K.O. ®eketnh, K.O. bauyka Tonona,
K.O. bauka Tonona - 'pag, K.O. Manu beorpag, K.O. bukoso, K.O. Jowun Mpag, K.O. XKegHuk,
K.O. Hosu 'pag, K.O. MNManuh, K.O. Ctapu Npag

MapwHa lNewuh, gunn.uHx. rpan.

M3JABJIbYJEM

1. 0a je npojekaT uspaheH y cknagy ca 3akoHOM O NraHupaky U usrpagku, nponucuma, ctaHgapauma
1 HopMaTtuBMma 13 obnacTu nsrpagwe objekaTta v npaBunNUMa CTpyke;

2.0a je NpojekaT y cCBeMY Y CKrady ca HayMHMMa 3a obesbehere ncnyhera OCHOBHUX 3axXTeBa 3a
objekaT nponucaHnx enabopatuma v ctygunjama

OparosopHu npojektaHt MAIM: MapwHa MNewwnh, gunn.nex. rpah).

Bpoj nuueHue: 310 9562 04

-

MoTnuc: (,-UQ/LLLHC{ ﬂiutrd/

Bpoj TexHn4ke OoKymMeHTauuje: 2017 -728

MecTo 1 gatym: Beorpag, maj 2020.rog.
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2/9.9.6.5. TEKCTYAIJIHA
OOKYMEHTALUJA

2017-728-KOH-2/9.9.6
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CIP Hemarba 6/1V, 11000 Beorpaa

2/9.9.6.5.1. TEXHUYKUN U3BELLTAJ
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!'3 CAOBPAKRAJHU UHCTUTYT UUN pa.o.0.
HemamnunHa 6/1V, 11000 Beorpag

TEXHWYKU Ornuc

y3 ApejHu npojekaTt moaepHU3aumje, peKOHCTpPyKUuje
u usrpagmwe npyre beorpan-Cyb6oruua-gpxaBHa rpaHuua (Kenebuja),
aeoHuua Hoeu Cap-Cy6oTtnua-gpxkaBsHa rpaHmua (Kenebuja)

BojHa pamna y xene3Hn4koj ctaHuumu bauka Tonona

lMpema npojekTHOM 3agaTKy paau ytoBapa 6opbeHux Bo3una MCnpojekToBaHa je GeToHcka
pamna y »ene3Hn4koj ctaHmum badka Tonona.

Pamna je gyxxmHe 50m, wupune 20m. Ha geny wwupuHe og 10m pamna uma 6narun nag 36or
oAaBoAH-aBara a Ha gpyrom geny og 10m nag je npema 3axtesy 1:10.

Pamny 4nHe 31goBu napanenHu KONMoceky M ynpaBHU Ha Hera, Kao 1 nno4va no kojoj he ce
KpeTtaTtn 6opbeHa Bo3una. 3ngosu pamMne Cy NogerbeHn Yy kamnage AyXuHe og no 5m.
MoTnopHn 3MaoBKM pamMne napanenHo KOMOCEKY Cy pasnuyute BUCMHE noyeB of 4.1m Ha
noyeTtky pamne 0o 1.40m Ha 604HOj cTapHu pamne. Temerbu 3ugosa cy wupuHe og 3.8m o
2.1m, BucuHe 60cm n 50cm. N3Boge ce npeko cnoja mpLuasor 6etoHa aebromHe 10cm mcnog,
KOr je nnaHupaH cnoj wrbyHka sucuHe 30cm.

31a0BM MO BUCKMHM MpaTe pacT paMmne anu HUCY 3akoLweHn Beh XOpu3oHTanHu ( WTo ce Buam
y nogy>XHuUM npeceuunma). 'pyne oa no HEKONWKO Kamrnaza cy Ha UCToj BUCUHK a crieaehe cy
nogurHyTe 3a no 1cm y ogHocy Ha npeTxoaHe. Pactojawe Bpxa 3uga pamne og ML-a je
npema npojekTHoM 3agatky 1.1m. 3ug je yoarbeH oa oce konoceka 1.70m.

lMpojekToM ce npeaBuha xuapomnsonaumja 3Mgosa pamne npemasom of butynura.

Mnoya pamne je aebrbnHe 40cm. N3Boam ce Ha nponucaHo 30MjeHOj NCNYHU O NEeCKOBUTOT
lWSbyHKa, a npeko cnoja mpwasor 6etoHa pgebrbmHe 10cm. PavyHata je Ha cTanHo
onTepeherwe of CONCTBEHE TEXMHE W Ha MOKpPeTHO onTepehewe o TeHka M-84 y Buwe
nosioxaja.

31aoBuM pamne cy pavyHaTu Kao NOTNOPHE KOHCTPYyKUnje ontepeheHe NpuTUCKOM npu 36unjarby
y TOKy m3Bohena pamne v nokpeTHum ontepehewem. CtaTnukm ytuuajum cy cpadyHatu y
nporpamy Geo 5. TpeTupaHu cy ctanHo ontepehewe, (CONCTBEHa TEXWHA KOHCTpyKuuje,
MpTaB TEPET, NPUTUCAK 3EMSbE), U NOKPETHO onTepeherwe o TeHka M-84.

HauvH n3Bohewa 3aBucu of rpagunuuiTa, OOAHOCHO MexaHu3auuje ca KOjoM pacnosiaxe
nssohay pagosa.

3a 3mpgoBe pamne 1 3a nnodvy npeasuheHa je mapka 6etoHa C30/37. Apmatypa je B500B.

YrpaheHn matepujanu mopajy outn ca atectuma 1 NpojekToOBaHUM KBanmuTeTuma.

MapwHa lNewwuh, gunn.nHx.rpaf).

MpoueweHa BpeAHOCT paaoBa Ha KOHCTPYKUMju pamne ....49 458 600,00 amHapa

2017-728-KOH-2/9.9.6 Crpara 1 on 1
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2/9.9.6.6.1. CTATUYKU NMPOPAYYH
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e CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

SADBRACAINI

CTaTUy4KkM npopayvyH pamne
km 143+100.00 ao km 143+150.00
BAYKA TOIOJIA

ANCNo3snUnJA HABO3HE PAMIE Y CTAHWLIN BAYKA TONONA
LAYQUT DRAWING OF APPROACH RAMP IN BACKA TOPQOLA STATION
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1. BETOHCKA MNMJIO4A
1.1 AHanusa ontepehewa
[MocTtnsamwe Beher yrna cmmyyhe OTNOPHOCTH
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3aBucHoCT namenhy penatmeHe 36MjeHOCTN K yrna cMmudyhe oTnopHOCTU 3a KPYNHO3pHAa Thna
3axTeBaHu cTeneH 3bujeHocTn Tpeba ga dyae oko 97%
Mogyn ctnwrbmoctn Mv=120 MPa

MuHMManHu 3axTeBu KBanuTeTa Matepujana yrpaheHux y crnojese Hacmna nponucyjy ce
BpeaHocTMMa cTteneHa 36ujeHocTu Dpr BENUMUMHamMa moayna gedopmabunHoctu Eve.

Oppehusare kpyTocTn nocterbmue. EN 16432-1:2017
1.2 Nnoya ocnoweHa AMPETHO Ha jeflaH Cnoj NEeCKOBUTON LWIbYHKa
1.2.1. MnHumanHa mapka 6etona C30/37

Py

l k:%[N/mmﬂ

1

Yvyy

vy =

k ///_/—" /,////////, h*=Ch3_1[mm]
h1_‘ ////, {”/// # /f// ////;E1//// 1 1 1 E

s f/// ’ // oy //// g //// v 2
//f,!/ ///, LI //f:‘-'-'z

y v Op

12

BucuHa nonpeyHor npeceka 6eToHa

h1=400 mm

Mogyn enactuyHoctn 6eToHa C30/37
E1=Ecm=32000 N/mm?

Mopayn necdopmabunnHOCT NECKOBUTON LUSbYHKa
E2=E\2=120 N/mm?

CtpaHa 2 op 24



B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

C=0,83 3a 6eToHCKe crojeBe
1.1.2. EBMKBanieHTHa BUCUHA nno4e

h =Ch,s 5:0,83-400-3/32000 =2136,95mm
E, 120

1.1.3. KpytocT nocrersuue

_E 120 05615 N/mm? = 56154,80kN/m?
h* 213695

1.3 lno4ya ocnoweHa AMPETHO Ha ABa crioja 36MjeHOr NeCKOBUTON LWIbyHKa

1.2.1. MnHumanHa mapka 6etona C30/37

k h*
k = i: [N/ mm?]
T h,*-(h, *+h,)
!;hl 2 E
3 1 h, =C-h, 3/E—1 [mm]
! h, 3 3
4 h, =C~h2~3% [mm]
BucuHa nonpeyHor npeceka 6eToHa ’
h1=400 mm
BucuHa npBor cnoja NneckoBUTOr LLUMbYHKa
h2=300 mm

Mogyn enactuyHoctn 6eToHa C30/37

E1=Ecm=32000 N/mm?

Mogyn gecdopmabunHoctn 36ujeHor NeCKOBUTOT LWSbyHKa NPBOr croja
E2=Ev2=120 N/mm?

Mopayn gecdopmabunHoctn 36njeHor NeCKOBUTON LWSbYHKa ApYror croja
E3=Ev2=80 N/mm?

KoedumumjeHT 3a 6eToHCKe cnojese

C=0,83

1.2.2. EBUKBanNeHTHa BUCKHA nso4ve

,=C-h,; / =0,83-400- 3‘/3200 =2446.20mm
120
, =C-h, =0,83-300- 3— 285,03mm

h*=h¢*+h2* 2446,20+285,03 2731,23 mm
1.2.3. KpyTocCT nocrersumue

ke Esh” 80:273125 0 0360 N/mm?® =36072,03kN/m’

h,*-(h,*+h,) 2446,20-(2446,20 +300)

1.4. MakcumanHu npuTucak Ha nnodvy
2.1.1 lNpeTonoctaBka MMHUMariHe apMaType y Nnoyu:
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YYYYY)

+ On

i

1.5. OgpennBare enactnyHe ayxmHe
1.5.1. EBknBaneHTHa goebrbnHa npeceka

o _ B +Epoh? i/32000-4003 +120-300°
! E, 32000

1.5.2. NoncoHoB koedUUNjeHT 3a BETOHCKY Nnovy
3a Heucnyuanu 6etoH EN 1992-1-1: pu1=0,2
3.1.4. EnactnyHa gyxuHa ca jegHuM cnojem 36mnjeHor NecKOBUTOT LUSbYHKa

h3 . 3
Lopioca = 2 = h”2 =4 340002400’21 =1878,24mm
12-(1-p?)-k  |12:(1-0,2?).0,056154
1.5.3. EnactnyHa gyxuHa ca gBa cnoja 36ujeHor necKoOBUTOr LUSbYHKa
E,-h’ 34000- 400,271
Lel,ploéa =4 2 =4 2
12-(1-p?)-k  {12:(1-0,2?).0,036072

1.6. OnTepehene og TeHka M-84
1.6.1. MakcumanHo ontepehere Ha nnoyvy o TeHka M-84 (41.5t)

=400,21mm

=1513.31mm

T T = x X

o peosokNm |18

P 366 P
Lo Lo
M~ O
— O

it 03&{ A,
366 V

b1=55 cm, b2= 95 cm ; a1=366 cm, a2=406 cm
p=103 kKN/m? p1=53,76 kN/m?

1.7. l'eomeTpuja Nnoye 3a JUMEH3NOHMCaE
5.1.1. lumeHsnje cermeTHa nnoye
a=5.00 m; b=4.00 m

CtpaHa 4 opn 24



SADBRACAIN INSTITUT

CAOBPARAJHU UHCTUTYT UUIN pa.o.0.

Hemanunna 6/1V,

11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA

Analysis using finite element method

Topology
Project

Task : RAMPA BACKA TOPOLA

Part: PLOCA
Date : 10.7.2018.
Global settings
Project type :
Analysis type :
Tunnels :
Advanced input :

Detailed results :
Concrete structures :

Plane strain
Stress

no

no

EN 1992-1-1 (EC2)

Interface
No. Interface location Coordinates of Interface points [m]
X F4 X F4 X Z
1 = — . 0,00 0,00 5,00 0,00 16,00 0,00
25,00 -1,00 30,00 -1,00
2 J 0,00 -3,20 30,00 -3,20
3 0,00 -4.65 30,00 -4,65
Soil parameters - basic data
¥ E v
No. Name Sample
P [kN/m3] [MPa] |
3 ‘l'o b"'..l‘
1 Peskoviti sljunak 1 :'...: 4 .: s 19,00 100,00 0,30
X 1
2 Peskoviti sljunak 2 19,00 80,00 0,30
3 Les 19,00 7,50 0,30
Soil parameters - data according to model
Cc
No. Material model < et hd
[kPa] [l (]
1 Mohr- Coulomb 0,00 35,00 0,00

il

[GeoStructural Analysis - FEM | version 5.19.4 .0 | Copyright © 2015 Fine spol. 5 ro. All Rights Resenved | www finesofware. au)
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SADBRACAIN INSTITUT

HemawunHa 6/1V,

CAOBPARAJHU UHCTUTYT UUN pa.o.0.
11000 Beorpag

RAMPA BACKA TC)POI:A
PLOCA
No. Material model = v
[kPa] ]
2 Mohr - Coulomb 0,00 30,00 0,00
3 Mohr - Coulomb 10,00 23,00 0,00
Soil parameters - uplift
No. Name Sample Tsat 1s "
[kN/m3] [kN/m3] -1
20 % b ™
1 Peskoviti sliunak 1 ::.'.::, .:.‘ 19,00
Q A
2 Peskoviti sljunak 2 19,00
3 Les QD 2a0u000a0 19,00
Soil parameters
Peskoviti sljunak 1
Material model : Mohr - Coulomb
Unit weight : v = 19,00 kN/m3
Poisson's ratio : v = 0,30
Elastic modulus : E = 100,00 MPa
Angle of internal friction : Qg = 3500°
Cohesion of soil : Cef = 0,00 kPa
Dilation angle : y o= 0,00 °
Saturated unit weight - vsat = 19,00 kN/m3
Peskoviti sljunak 2
Material model : Mohr - Coulomb
Unit weight v = 18,00 kN/m3
Poisson's ratio : v = 0,30
Elastic modulus : E = 8000 MPa
Angle of internal friction : P = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Dilation angle : y = 000°
Saturated unit weight : vsat = 19,00 kN/m3
Les
Material model : Mohr - Coulomb
Unit weight v = 18,00 kN/m3
Poisson's ratio : v = 030
Elastic modulus : E = 7,50 MPa
Angle of internal friction : Pes = 2300°
Cohesion of soil : Cef = 10,00 kPa
Dilation angle : y = 000°
Saturated unit weight : Ysat = 19,00 kN/m?3
Rigid bodies
¥
No. Name Sample kN/m3]
Viar
1 Rigid body No. 1 P, 25,00
14
l 2|
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3B CAOBPARAJHU UHCTUTYT UMM a.o.o.
HemaruHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Assigning and surfaces
No. S EeliE Coordinates of surface points [m] Assigned
X z X z soil
L 30,00 -3,20 30,00 .00 b skovit sljunak 1
25,00 -1,00 15,00 0,00 ’
5,00 0,00 0,00 0,00
0,00 -3,20
2 30,00 -4,65 30,00 -3,20 -
0,00 3.20 0.00 465 Peskoviti sljunak 2
3 0,00 -4,65 0,00 -12,65 Les
30,00 -12,65 30,00 -4,65
Free points
Location Location Location Location
No. No. No. No.
x[m] | z[m] X [m] z [m] x [m] z [m] X [m] z [m]
1 5,00 020 2 15,00 020 3 25,00 -1,20
Free lines
Type of Mode of
No. line Input Lines topology
1 segment Origin (5,00; -0,20) [m] , end (15,00; -0,20) [m]
2  segment Origin (15,00; -0,20) [m] , end (25,00; -1,20) [m]

Mesh generation

Mesh generation parameters

Element edge length : 1,00 [m]
Mesh smoothing : yes
Generate multinode elements : yes

Mesh generation result

Finite element mesh was successfully generated.

Number of nodes 2241

Number of elements 1391 (region 739, beam 163, interface 489)

Input data (Stage of construction 1)
Assignment and activation

Active /
No. Region [ e Assigned soil
—_
Peskoviti sljunak 1
1 Active el ¥l A Yo L
o Sty Lot s 1
| 3
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3B CAOBPARAJHU UHCTUTYT UMM a.o.o.
cib

HemawunHa 6/1V,

11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Active /
No. Region it Assigned soll
Peskoviti sljunak 2
2 Active
Les
3 Active
Beams
Support [m] Include Contacts
No. Location Start pt. End pt. stalf Cross-section Material left right
weight
1 FreelineNo.1 | — Yes ;r"?‘;{b) x0.40 ¢ 30737 (notinputted)  (not inputted)
2 FreelineNo.2 — Yes Eﬁ??n(b) X040 ¢ ap/37 (notinputted)  (not inputted)
N Cross-section Material
© ly [m4/m] A [m2/m] E [MPa] G [MPa]
1 5,33E-03 4,00E-01 33000,00 13750,00
2 5,33E-03 4 00E-01 33000,00 13750,00
Line supports
. Support
b2 S Direction X Direction Z
A1 Mesh line No. 11 fixed free
A2  Mesh line No. 9 fixed free
A3 Mesh line No. 6 fixed free
A4 Mesh line No. 13 fixed free
A5  Mesh line No. 8 fixed free
A6 Mesh line No. 1 fixed free
A7 Mesh line No. 12 fixed fixed
A1 up to A7 - automatically generated line supports along model edges
Water
Water type : No water
Analysis settings
General
Method : Newton - Raphson
Stiffness matrix change : after each iteration
Max. number of iterations for one calc. step . 100
Initial calculation step . 0,25
Displacement error : 0,0100
Imbalanced forces error : 0,0100
Energy error : 0,0100
Respect material interfaces : no
Newton - Raphson
Relaxation factor of calculation step : 2
Maximum number of relaxations of calculation step . 2
Min. number of iterations for one calc. step : 1
Line search
| 4
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B CAOBPARAJHU UHCTUTYT UMM a.o.o.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Solution method : iterate no
Line search limit - minimum 0,100
Line search limit - maximum : 1,000
Plasticity
Return mapping error : 0,00100
Max. number of iterations for one plast. step : 20
Results (Stage of construction 1)
Stress analysis was successfully completed.
Analysis settings . standard
Attained loading = 100,00 %
Extremes
Stress (extremes)
Location Location
X [m] Z [m] LT X [m] Z [m] o
Sigma z, tet. [kPa] 16,00 0,00 000 227 -12865 243,38
Sigma z, et [kPa) 15,00 0,00 000 227 -1285 243,38
Sigma x, tot. [kPa] 22,62 -0,76 120 227 -12,65 104,25
Sigma x, eff. [kPa] 22,62 -0,76 120 227 -12,65 104,25
Tau xz [kPa] 2517 -2,24 -11,18 5,42 -0,99 9,56
Sigma m, tot. [kPa] 7,28 0,00 119 227  -12865 150,64
Sigma m, ef. [kPa] 7.28 0,00 119 227 -12,65 150,64
Sigma ¢q, [kPa] 7,28 0,00 034 227 -12865 80,31
Sigma 1, tot. [kPa] 22,62 -0,76 117 2,27 -12,65 104,25
Sigma 1, eff. [KPa] 22,62 -0,76 117 227 -12,65 104,25
Sigma 2 o, [KPa] 7,28 0,00 149 227 -12,65 24338
Sigma 2 e, [kPa] 7.28 0,00 149 227 -12,65 24338
Sigma 3, tot, [kPa] 7,28 0,00 082 227 -1265 104,29
Sigma 3 efr, [kPa) 7.28 0,00 082 227 -12,65 104,29
Strain (extremes)
Location Location
x[m]_|_z[m] M xm | zm) Hex
Epsilon gq, [%] 7.28 0,00 000 227 -12,65 2,78
Epsilon eq., pi. [%] 0,00 -3,20 0,00 30,00 -1,00 0,07
Epsilon y [%] 30,00 -1,00 -0,04 30,00 5,16 0,08
Epsilon 7 [%)] 4,18 0,00 -003 2727 -12,65 2,41
Gamma xz [%)] 19,98  -1265 0,11 5,42 -0,99 0,05
Epsilon x, pi, [%] 30,00 -1,00 -004 4,18 0,00 0,03
Epsilon z, p1. [%] 4,18 0,00 -0,03 30,00 -1,00 0,03
Gamma xz, pi. [%] 25,00 -1,20 002 7,23 -0,20 0,02
Epsilon yor, [%)] 30,00 -1,00 000 227 -12,65 2,41
Epsilon yol, pi. [%] 30,00 -1,00 0,00 0,00 -3,20 0,00
Epsilon 4 [%] 30,00 -1,00 -0,04 30,00 -5,16 0,06
Epsilon 2 [%] 7.28 0,00 000 227 -12,65 2,41
Epsilon 3 [%] 0,00 -3,20 000 0,00 -3,20 0,00
Pore pressures (extremes)
Location Max
X [m] z [m]
Pore pressure u [kPa] 0,00 -3,20 0,00
Distributions on beams (extremes)
l 5
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B CAOBPARAJHU UHCTUTYT UMM a.o.o.
(-] | = HemaruHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Location
_ Min Location Max
X [m] z [m] X [m] z [m]
N [kN/m] 14,15  -0,20 -76,7 2500  -1,20 -11,6
M [kNm/m] 5,00 -0,20 00 1327 -0,20 228
Q [kN/m]) 15,00  -0,20 77 5,00 -0,20 6,2
Input data (Stage of construction 2)
Assignment and activation
Active /
No. Region s T Assigned soll
———
Peskoviti sljunak 1
1 Active
Peskoviti sljunak 2
2 Active
Les
3 Active
Beams
Beam Support [m] Include Contacts
No. Location ross-sectiol Material
new |modified Startpt. | End pt. self left right
_ weight
Free line without without (not (not
. No No o 1 = = YeS  modification modification inputted)  inputted)
Free line without without {(not (not
2 No No o2 = = YeS  odification modification inputted)  inputted)
N Cross-section Material
©.
ly [m#/m] A [m2/m] E [MPa] G [MPa]
1 5,33E-03 4,00E-01 33000,00 13750,00
2 5,33E-03 4,00E-01 33000,00 13750,00
Line supports
Line support Support
No- | new |modified Eocation Direction X Direction Z
Al Yes Mesh line Mo. 11 fixed free
A2 Yes Mesh line No. 9 fixed free
A3 Yes Mesh line Mo. 6 fixed free
Ad Yes Mesh line No. 13 fixed free
A5 Yes Mesh line MNo. 8 fixed free
AB Yes Mesh line No. 1 fixed free
AT Yes Mesh line No. 12 fixed fixed
A1 up to A7 - automatically generated line supports along model edges
l 6
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SADBRACAIN INSTITUT

HemawunHa 6/1V,

11000 Beorpag

CAOBPARAJHU UHCTUTYT UUIN pa.o.0.

RAMPA BACKA TOPOLA
PLOCA
Beam loads
Beam load Angle Origin | Length Magnitude
No Beam Type of | byrection f,m,q
: new | change load a[] X [m] 1 [m] ’ q1' 2 2 unit
distr.
" " uniform pendicular
1 Yes Beam "Ploca on beam  to beam 0,00 0,00 3,66 53,76 [kN/mZ2)
segment
Water
Water type : No water
Analysis settings
General
Method : Newton - Raphson
Stiffness matrix change : after each iteration
Max. number of iterations for one calc. step : 100
Initial calculation step : 0,25
Displacement error : 0,0100
Imbalanced forces error : 0,0100
Energy error . 0,0100
Respect material interfaces : ne
Newton - Raphson
Relaxation factor of calculation step : 2
Maximum number of relaxations of calculation step : 2
Min. number of iterations for one calc. step : 1
Line search
Solution method : iterate no
Line search limit - minimum : 0,100
Line search limit - maximum : 1,000
Plasticity
Return mapping error : 0,00100
Max. number of iterations for one plast. step : 20
Results (Stage of construction 2)
Stress analysis was successfully completed.
Analysis settings : standard
Attained loading = 100,00 %
|Name : Analysis Stage : 2
Results : overall; variable : Sigma z_ efr; range : <0,00; 256,91= kPa
Q [kN/m)
, 0,00
| 20,00
| - 40,00
| g 60,00
| = 80,00
: 100,00
120,00
140,00
160,00
180,00
200,00
220,00
240,00
256,91
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B CAOBPAHRAJHN UHCTUTYT UUN pg.o.0.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
FLOCA

Name : Analysis Stage : 2
Results : overall; variable : Sigma z o ; range : <0,00; 256,91> kPa
N+ [kN/m]

0,00
20,00
40,00
60,00
80,00

100,00

120,00

140,00

160,00

180,00

200,00

220,00

240,00

256,91

Name : Analysis Stage : 2
Results : overall, variable : Settlement d 7, range . <-1,8; 15,9 mm

-1.8
-1,5
0,0
1,5
30
45
6,0
75
9,0
10,5
12,0
13,5
15,0
15,9
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B CAOBPAHRAJHN UHCTUTYT UUN pg.o.0.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
FLOCA

Name : Analysis Stage : 2
Results : overall; variable : Sigma z o5 ; range : <0,00; 256,91> kPa
! ! 0,00
20,00
40,00
60,00
80,00
100,00
120,00
140,00
160,00
180,00
200,00
220,00
240,00
256,91

Name : Analysis Stage : 2
Results : overall; variable . Sigma z, e ; range : <0,00; 256,91> kPa
M [KNm/m]

; 0,00
: 20,00
: 40,00
| 60,00
I 80,00
' 3 100,00

] 120,00
140,00
160,00
180,00
200,00
220,00
240,00
256,91

Extremes

Displacements (extremes)

Location Min Location Nicc
X [m] z [m] | % [m] z [m]
Displacements x [m] 10,78 -4,65 =35 9,49 0,00 1,3

Displacements z [m] 30,00 -1,73 -1,8 5,00 -0,20 13,9

Stress (extremes)

Location Location
% [m] z [m] . x [m] z [m] U
Sigma z, tot. [kPa] 7.28 0,00 000 227 -12,65 256,91
Sigma z, ef. [kP2] 7,28 0,00 0,00 227 -1265 256,91
Sigma x, tet. [kPa] 22,62 -0,76 064 2,27 -12,65 109,93
Sigma x, ef. [kPa] 2262  -0,76 064 227 -1265 109,93
Tau xz [kPa] 24,42  -2,30 867 542 -0,99 26,10
Sigma m, tt. [kPa] 15,00 0,00 092 227 -1285 158,96

| 9|
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3B CAOBPARAJHU UHCTUTYT UMM a.o.o.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Location
Min Location Max
X [m] z [m] X [m] z [m]
Sigma m, eff, [KPa) 15,00 0,00 092 227 -12,65 158,96
Sigma eq. [KPa] 13,33 0,00 029 227 -1265 84,83
Sigma 4, tot. [kPa] 22,62 -0,76 063 227 -12,65 109,92
Sigma 1, eff, [kPa] 22,62 -0,76 063 227 -12,65 109,93
Sigma 2, tot. [kPa] 13,33 0,00 126 227 -12,65 256,91
Sigma 2, eff, [kPa] 13,33 0,00 126 227 -12,65 256,91
Sigma s, 1ot, [kPa) 15,00 0,00 063 227 -12,65 110,05
Sigma 3, eff, [kPa) 15,00 0,00 063 227 -12,65 110,05
Strain (extremes)
Location Min Location Max
X [m] z [m] ¥ [m] Z [m]
Epsilon gq, [%] 15,00 0,00 000 227 -12,65 2,94
Epsilon eq., p1. [%] 0,00 -3,20 000 4,18 0,00 0,28
Epsilon x [%] 585 -4,65 0,10 4,18 0,00 0,12
Epsilon z [%] 5,00 0,00 013 227 -12,65 2,55
Gamma xz [%)] 17,99  -1265 019 4,40 -1,18 0,19
Epsilon x_ pi. [%] 6,32 -3,20 -007 418 0,00 0,11
Epsilonz, pI. [%] 5,00 0,00 -013 6,32 -3,20 0,07
Gamma xz, pi, [%] 5,00 0,00 -0,04 4,18 0,00 0,16
Epsilon var. [%] 5,00 0,00 002 227 -12,65 2,54
Epsilon val,, p1. [%] 5,00 0,00 -0,02 0,00 -3,20 0,00
Epsilon 1 [%] 418 0,00 -0,14 30,00 -6,03 0,08
Epsilon 2 [%] 15,00 0,00 000 227 -12,65 2,55
Epsilon 3 [%] 0,00 -3,20 000 0,00 -3,20 0,00
Pore pressures (extremes)
Location R
X [m] z [m]
Pore pressure u [kPa] 0,00 -3,20 0,00
Distributions on beams (extremes)
Location Location
Mi Ma:
x[m]_|_z[m] " xm | z[m] *
N [kN/m] 9,01 -0,20 67,2 25,00 -1,20 -3,4
M [kNm/m] 20,98 -0,80 -41 7,23 -0,20 485
Q [kN/m] 9,01 -0,20 -236 500 -0,20 316
Input data (Stage of construction 3)
Assignment and activation
No. Region _Ac‘tl\{e J Assigned soil
inactive
__h_‘__-'_"‘"—\-u_
Peskoviti sljunak 1
1 Active PR T O oL A
. "t‘ .:;.. t:... -::
l 10|
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SADBRACAIN INSTITUT

CAOBPARAJHU UHCTUTYT UUIN pa.o.0.

HemawunHa 6/1V,

11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Active /
No. Region it Assigned soll
Peskoviti sljunak 2
2 Active
Les
3 Active
Beams
Beam Suppert [m] Include Contacts
No. R Location Start pt. End pt. 5?" cross-sectiol Material left right
weight
Free line without without (not (not
1 No No Mo. 1 = = Yes modification modification inputted) inputted)
Free line without without (not (not
2 No No o 2 = = Y8 odification modification inputted)  inputted)
N Cross-section Material
© ly [m4/m] A [m2fm] E [MPa] G [MPa]
1 5,33E-03 4,00E-01 33000,00 13750,00
2 5,33E-03 4,00E-01 33000,00 13750,00
Line supports
Line support . Support
b2 new  modified o) Direction X Direction 2
Al Yes Mesh line Mo. 11 fixed free
A2 Yes Mesh line No. 9 fixed free
A3 Yes Mesh line No. & fixed free
Ad Yes Mesh line No. 13 fixed free
A5 Yes Mesh line No. 8 fixed free
AB Yes Mesh line MNo. 1 fixed free
A7 Yes Mesh line No. 12 fixed fixed
A1 up to A7 - automatically generated line supports along model edges
Beam loads
Beam load Angle Origin Length Magnitude
No. Beam NESC Direction f,m, q
new | change load o [] X [m] 1 [m] ! q1' ! 2 unit
distr.
" " uniform pendicular 2
1 No No Beam "Ploca on beam  to beam 0,00 0,00 3,66 53,76 [kN/m2]
segment
distr. in the
" " uniform  direction 2
2 Yes Beam "Ploca onbeam  of global 0,00 6,35 3,66 53,76 [kN/m?2]
segment Z-axis
Water
Water type : No water
Analysis settings
General
Method : Newton - Raphson
| 1]
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B CAOBPARAJHU UHCTUTYT UMM a.o.o.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Stiffness matrix change : after each iteration
Max. number of iterations for one calc. step . 100
Initial calculation step : 0,25
Displacement error : 0,0100
Imbalanced forces error : 0,0100
Energy error : 0,0100
Respect material interfaces : no
Newton - Raphson
Relaxation factor of calculation step : 2
Maximum number of relaxations of calculation step : 2
Min. number of iterations for one calc. step : 1
Line search
Solution method : iterate no
Line search limit - minirmum : 0,100
Line search limit - maximum : 1,000
Plasticity
Return mapping error : 0,00100
Max. number of iterations for one plast. step : 20
Results (Stage of construction 3)
Stress analysis was successfully completed.
Analysis settings : standard
Attained loading = 100,00 %
|Name : Analysis Stage : 3
Results : overall; variable : Sigma z .f ; range : <0,00; 256,06> kPa
Q [kN/m]
| 0,00
| 20,00
I I 40,00
| 2 . [ 60,00
! g < ' 80,00
| @
| T 5 ] ]' 100,00
/ 120,00
<l 140,00
<l 160,00
180,00
I 200,00
A 220,00
240,00
256,06
| 12|
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SADBRACAIN INSTITUT

CAOBPAHRAJHN UHCTUTYT UUN pg.o.0.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
FLOCA

Name : Analysis

Stage : 3

Results : overall; variable : Sigma z o ; range : <0,00; 256,068> kPa

0,00
20,00
40,00
60,00
80,00

100,00

120,00

140,00

160,00

180,00

200,00

220,00

240,00

256,06

Name : Analysis

Stage : 3

Results : overall, variable ; Settlement d z; range

. <0,0; 14,82 mm

0.0
15
3.0
45
8,0
75
9.0
10,5
12,0
13,5
14,8

13|
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s CAOBPARAJHU UHCTUTYT UUN a.o.o.
11000 Beorpag

SADBRACAIN INSTITUT

HemawunHa 6/1V,

RAMPA BACKA TOPOLA

PLOCA

Name : Analysis

Stage : 3

N+ [KN/m]

I
I
I
I
|
I
I

Results : overall; variable : Sigma z e ; range : <0,00; 256,068> kPa

0,00
20,00
40,00
60,00
80,00

100,00

120,00

140,00

160,00

180,00

200,00

220,00

240,00

256,06

Name : Analysis

Stage : 3

M [KNm/m]

i
|
I
I
I
I
I
I

82
73

35

Results : overall; variable . Sigma z, e ; range : <0,00; 256,06> kPa

-15,p

0,00
20,00
40,00
60,00
80,00

100,00
120,00
140,00
160,00
180,00
200,00
220,00
240,00
256,06

Extremes

Displacements (extremes)

Location
x[m] | z[m]

Min

Location
X [m] z [m]

Max

Displacements x [m]
Displacements z [m]

4,18 0,00
1,50 -12,65

=2,1

0,0

26,04 -1,00
5,00 -0,20

1.4
14,8

Stress (extremes)

Location
X [m] z [m]

Min

Location
X [m] z [m]

Sigma z, tot. [KPa]
Sigma z_ efr. [KPa]
Sigma x_ tot. [kPa)
Sigma x, er. [kPa]
Tau xz [kPa]

Sigma m, tot. [kPa]

7.28 0,00
7.28 0,00
1500 0,00
1500 0,00
2517  -2,24
15,00 0,00

0,00
0,00
0,38
0,38

28,23
0,71

227  -1265
227  -1265
227 12,65
227  -12,65
435 2,44
227  -1265

256,06
256,06
109,70
109,70

21,44
158,50

14|
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B CAOBPARAJHU UHCTUTYT UMM a.o.o.
HemanuHa 6/1V, 11000 Beorpag

RAMPA BACKA TOPOLA
PLOCA
Location Location
x[m]_|_z[m] v x[m] | z[m] e
Sigma m, ef. [kPa] 15,00 0,00 071 227 -12,65 158,50
Sigma eq. [KPa] 9,49 0,00 046 227  -12865 84,49
Sigma 1, tot, [kPa] 15,00 0,00 038 227 -12865 109,70
Sigma 1, eff, [kPa] 15,00 0,00 038 227 -12,65 109,70
Sigma 2, tot. [kPa] 15,00 0,00 126 2,27 -12,65 256,06
Sigma 2, eff. [kPa] 15,00 0,00 126 227 -12,65 256,06
Sigma 3 tot, [kPa] 15,00 0,00 049 227 -12,65 109,73
Sigma 3 eff, [kPa] 15,00 0,00 049 227 -12,65 109,73
Strain (extremes)
Location Min Location Max
X [m] z [m] X [m] z [m]
Epsilon gq, [%] 9,49 0,00 000 227 -12,65 2,93
Epsilon eq., p1. [%] 1,47 -3,20 000 4,18 0,00 0,25
Epsilon x [%)] 30,00 -1,00 0,10 4,18 0,00 0,10
Epsilon z [%] 5,00 0,00 0,12 227 -12,65 2,54
Gamma xz [%] 2517 -2,24 0,16 4,40 -1,18 0,18
Epsilon x_ pi. [%] 30,00 -1,00 -0,10 5,00 0,00 0,10
Epsilon z, 1, [%] 5,00 0,00 -0,12 30,00 -1,00 0,09
Gamma xz, pI. [%] 26,04 -1,00 -0,09 4,18 0,00 0,16
Epsilon val, [%] 5,00 0,00 -003 227 -12,65 2,54
Epsilon val., p1. [%] 5,00 0,00 -0,03 0,00 -3,20 0,00
Epsilon 1 [%)] 4,18 0,00 -0,13 30,00 -5,16 0,10
Epsilon 2 [%)] 9,49 0,00 000 227 -12,65 2,54
Epsilon 3 [%] 0,00 -3,20 000 0,00 -3,20 0,00
Pore pressures (extremes)
Location R
X [m] z [m]
Pore pressure u [kPa] 0,00 -3,20 0,00
Distributions on beams (extremes)
Location Location
x[m]_|_z[m] M m) | zm) ax
N [kN/m] 23,13 -1,01 -40,7 5,00 -0,20 -0,2
M [kNm/m] 17,75 -0,47 150 7,23 -0,20 439
Q [kN/m] 25,00 -1,20 -249 5,00 -0,20 30,8
l 15]
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2. OpgpehmBakse 3awTUHOr cnoja

[MpopayyH 3awTUTHOr cnoja paneH je npema Hopmama EN 1992-1-1:2004

Y3 nomoh EBpokoa annukauumje ca npeTnocTaBkoOM YCBOjeHOr npeyHuka apmatype 16,
enemeHTa nsnoxeHoctn XC4 u Beky Tpajara objekta (50 rogmHa).

TH1I2019 Calculation of concrete nominal cover for reinforcement - Eurocode 2

r | Eurocode Project: = MopepHuzaumja »enasHuKe npyra Baorpan CyGotula

2 Applied.com

Free online calculation tools for structural
design according to Eurocodes

Subject: | Mpojerar BeToHEKE KOHCTPYKLMS BOjHE paMne

Deslgner:

Date:

Eurocode 2

Concrete nominal cover for reinforcement and
prestressing steel

Description:

Calculation of required nominal concrete cover cnom for reinforcement steel and prestressing steel
According to:

EN 1992-1-1:2004+AC2:2010 Section 4.4

Supported Notionol

Annexes;

Nationally Defined Parameters {(NDPs) automatically filled for supported countries

Input
Concrete characteristic strength fk= MPa
Type of reinforcement / tendon = Reinforcement bar v
Maxirmum diameter of reinforcement / Q= 16 mimn
tendon
Environment exposure class = XC4 v
Exposure classes related to environmental conditions in accordance with EN 206-1
w Ne risk of corroslon or attack {Very dry: Concrete Inside bulldings with xpy Chlorides - Moderate humidity (surfaces exposed to
very low alr humidity) alrborne chlorides)
Carbonation - Dry or permanently wet (Interlor of bulldings with very low Chlorides - Wet or rarely dry (swimming pocls, expesure
X1 ar humidity, permanently submerged In water) XD2 13 Industrial waters contzining chlorides}
Carbonation - Wet, rarely dry {long-term water contact, many Chlorides - Cycllc wet & dry (bridge parts exposed to spray
X2 foundations) XD3 containing chlorides, pavements, car park slabs)
X3 Carbenation - Moderate humidity {Interlor of bulldings with moderate or x5 Seawater- Alrborne salts not In direct contact with sea
high alr humidlty, external concrete sheltered from rain} water {(structures near to or on the coast}
wcq Carbonation - Cyclic wet & dry (concrete sublect to water contact nat x5z Seawater - Permanently submerged (parts of marine
within exposure class XC2) structures}
53 Seawater - Tidal splash & spray zones {parts of marine
structures}
Design working life = B0 years
Member with slab geometry = No ~

Concrete cast against uneven surface
https:ffwww.surocodeapplied.com/design/ent 992/concrate-cover 173
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7M1/2019 Calculation of concrete nominal cover for reinforcement - Eurocode 2
= None v
Special quality control of the concrete = No ~
production
Nominal aggregate size greater than 32 = No v
mm

Nationally Defined Parameters

Nationally Defined Parameters CEN default M

Results

Nominal concrete cover Chom = 40.0 mm

Notes

1. Minimum cover may be reduced or increased for special conditions such as a) use of stainless
steel, b) coating protection, ¢) uneven surfaces other than the ones examined, d) abrasion on the
concrete surface, e) air entrainment of more than 4%, f) fabrication subjected to quality assurance
system or accurate monitoring g) in-situ concrete placed against an existing concrete surface. For
more information see EN1992-1-1 sections 4.4.1.2(7) to (13), 4.4.1.3(3) and the National Annex.

Details

Input Data

Concrete characteristic strength: fo = 30 MPa

Type of reinforcement / tendon: = Reinforcement bar
Maximum diameter of reinforcement / tendon: ® =16 mm
Environment exposure class: = XC4

Design working life: = 50 years

Member with slab geometry: = No

Concrete cast against uneven surface: = None

Special quality control of the concrete production: = No
Nominal aggregate size greater than 32 mm: = No

o 0O 000 00O 0O O

Nationally Defined Parameters
o Nationally Defined Parameters: = CEN default
Calculation of structural class
The structural class is calculated according to the rules specified in EN7992-1-1 Table 4.3N:
o The initial structural class is S4 (corresponding to the reference design working life of 50 years)

o The next working life class that is applicable for the structure is 50 years
e The minimum structural class is 51

https:/fiwww.eurocodeapplied.com/design/en1992/concrete-cover 23
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209 Calculation of concrete nominal cover for reinforcement - Eumpcoda 2
Therefore the structural class is S4.

Calculation of concrete cover for durability

For reinforcement steel the minimum cover for durability ¢min gur is calculated in accordance with
EN1992-1-1 Toble 4.4N.

For structural dass S4 and exposure class XC4 the minimum cover for durability Cpn gur i5 equal to
Cm|n'dur = 30.0 mm.

Calculation of concrete cover for bond

The minimum cover for bond cmny is calculated in accordance with EN1992-1-1 §4.4.1.2(3) .

For reinforcement bars the minimum cover for bond is calculated in accordance with EN1992-1-1 Table
4.2N as: Cminp = 1.0-@, where ¢ is the diameter of the reinforcement bar (or equivalent diameter of
bundled bars).

Therefore minimum cover for bond is tminp = 16.0 mm.

Calculation of minimum concrete cover

According to EN1992-1-1 §4.4,1,2(2)P the greater value of concrete cover satisfying the requirements for
both bond and durability is used:

Cmin = MaX {Crmin, b Cmin dur + ACdury - ACqur,st - ACqur,add. 10 mm}
According to EN1992-1-1 §4.4.1.2(6) the additive safety element s Acy,ry = 0.0 mm.
The following modification factors are not applicable:

o Reduction of minimum cover for use of stainless steel Acy,,.¢c =0 mm
o Reduction of minimum cover for use of additional protection Acy,r sgq =0 mm.

Therefore the minimum concrete cover is calculated as:
Crin = Max {16.0 mm, 30.0 mm + 0.0 mm - 0 mm- 0 mm, 10 mm } = 30.0 mm
Calculation of nominal concrete cover

The nominal concrete COVer chom is calculated by adding to the minimum cover ¢min the allowance for
deviation Acgev.

According to EN1992-1-1 §4.4.1.3, the allowance for deviation is Acge, = 10.0 mm.
The required nominal concrete cover is:
Chom = Cmin T ACgey = 30.0 mm + 10.0 mm = 40.0 mm

Therefore the required nominal concrete cover is tnom = 40.0 mm.

r % EurOCOde www,ELrocodeApplled.com
b Appliedcom CopyrIght ® 20172019, All rights reserved.

https:ffwww.eurocodeapplied.com/design/en1992/concrete-cover 43
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CAOBPATHRAJHUA UHCTUTYT UUN pa.o.0.

3. AumeH3nHucamwe
[uMeH3noHncame ce BpLUM HA OCHOBY MaKCMMarHOr yTuuaja Ha nioyy 1 nonoxaja
ontepehema.

3.1.

3.2.

3.3.

3.4

3.5.

3.2.

3.3.

MakucmanHu ytuuaj Ha nnoyy y AoH0j 30HU
Mea=48,50 kN

Neqd=3,00 kN

VEd=31,60 kN

KapakTtepucTtuke nnove

BucuHa npeceka : h=40 cm

LWnpuHa npeceka: b=100 cm

3awTntHM cnoj 6etoHa: c=4.0 cm

CraTtnyka BrncuHa npeceka: d= 35 cm
MaTepujan nnoye

Beton: C30/37

Kapaktepuctuka uBpctoha 6eToHa Ha nputucak ctapor 28 gaHa: f«=30.00 N/mm?
KoedumumjeHT curypHoctn 3a 6etoH: Yc=1,50
Apmartypa: B500B

MpaHuua passnadetsa: fk=500 N/mm?
KoeduumjeHT curypHocTn 3a apmatypy: Ys=1,15
MpopayyH

f
f, —fC—":E:Z.OkN/cmZ; f Lk=ﬂ=43,48kN/cm2

yd —

v, 15 v. 115
KoedunumjeHT apmuparsa
M,  48,50-100

b-d*-f, 100-35°-2.0
MoTpebHa apmaTtypa y AOH0j 30HK Y X NpaBLy
A - Mgy _ 48,50-100 _3.240m?:

¢-d-f, 0,983-35-43,48
MwuHumanHa apmaTtypa 3a npecek
A, -060-29-06.19035_ 450 cme
500

s1.min
f
=0.0015-b-d =0.0015-100-35 = 5.25cm?

Ueg =0,0197; ¢=0,983, €51=20%o , £c=-1.0%o ,

yk

A

s1.min

MakucmanHu ytuuaj Ha nsioyy y roptoj 30HU
Mes=15.00 kN

Ned=40.70 kN

VEd=24.90 kN

Kapaktepuctuke nnode

BucuHa npeceka : h=40 cm

WnpuHa npeceka: b=100 cm

3awTnTHM cnoj 6etoHa: c=4.0 cm

CtaTtudyka BrucuHa npeceka: d= 31 cm
Matepujan nnodye

Beton: C30/37

Kapaktepuctuka uBpctoha 6eToHa Ha nputucak ctapor 28 gaHa: f«=30.00 N/mm?
KoedguumjeHT curypHoctn 3a 6eToH: Yc=1,50
ApmaTtypa: B500B

MpaHuua passnavetrsa: fyk=500 N/mm?
KoeduumjeHT curypHoctu 3a apmatypy: Ys=1,15
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3.4 lMpopayyH

f
_.I:C_kzgzz_OkN/cmz; fyd:Lkzﬂ=43,48kN/Cm2

Ty, 15 v, 115
KoedunumjeHT apmuparsa
M,  15.00-100
" b-d®-f, 100-31?-2.0
MoTpebHa apmaTypa y AOH0j 30HK ¥ X NpaBLy
A - Mz, __1500-100 _112¢cm?:
¢-d-f, 0,990-31-43,48

MuHuManHa apmaTtypa 3a npecek

cd

Keg =0,0078; ¢=0,990, £51=20%o , £c=-0,6%o ,

A= 0.60-29_06.10031_ 375 o2
- e 500
A, .. =0.0015-b-d=0.0015-100-31=4.65cm?

s1.min

CpauyHao:

HaHapg CtaHucasrbeBuh, guns. nHx. rpaf).
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RAMPA BACKA TOPOLA

Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K1, h=4.1m
Date . 27.5.2019.
Name : Project Stage : 1
53,76 53,76
0,60,
7
0,95 | 3,00 095047 /7
50,00 SV
3,20
4(1,00:1 N
4,70
Q,3p 2,90 L
LA i1 4z 1,p0
OE S 0}F0
3,80

Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures :

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Base key :

Verification methodology :

Design approach :

EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew

The base key is considered as inclined footing bottom

according to EN 1997

1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Permanent actions :

G =
Variable actions : YQ =
Water load : Yw =

Combination 1

Unfavourable Favourable
1,35 [-] 1,00 [-]
1,50 [-] 0,00 [-]
1,35 [-]

Combination 2

Unfavourable Favourable
1,00 [-] 1,00 []
1,30 [] 0,00 []
1,00 [-]

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



RAMPA BACKA TOPOLA

Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 4,10
3 2,90 4,10
4 2,90 4,70
5 -0,90 4,70
6 -0,90 4,10
7 -0,60 4,10
8 -0,60 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 4,74 m2,
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
] [kPa] [kN/m3] [kN/m3] ]
1 peskoviti sljunak . 3500 000 19,00 9,00 17,50
2 peskoviti sljunak 2 . 3000 000 19,00 9,00 15,00
3 les . 2300 10,00 19,00 9,00 11,50
4 sljunak . 3000 000 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Name : Soils

Stage : 1

3,80
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak L)
2 1,90 peskoviti sljunak 2 L)
4
3 - s Vi
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ = 11,50 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -1,52 118,50 1,23 1,000 1,000 1,350
FF resistance -54,85 -0,39 -11,11 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,24 140,78 1,91 1,000 1,000 1,350
Active pressure 61,73 -1,51 89,10 3,10 1,000 1,350 1,350
tenk 1 2,10 -4.47 4,14 1,74 1,350 1,000 1,350
tenk 2 11,52 -1,48 16,52 3,12 1,000 1,350 1,350
tenk 1 0,00 -4,70 38,41 1,26 1,000 1,000 1,350
zbijanje 50,00 -3,70 0,00 0,90 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 799,90 KNm/m
Overturning moment Mgy, = 351,74 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 250,17 kN/m
Active horizontal force Hact = 113,65 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 211,60 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -1,52 118,50 1,23 1,000 1,000 1,000
FF resistance -40,81 -0,38 -6,70 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,24 140,78 1,91 1,000 1,000 1,000
Active pressure 76,87 -1,52 89,46 3,10 1,000 1,000 1,000
tenk 1 3,07 -4,48 4,79 1,73 1,000 1,000 1,000
tenk 2 15,92 -1,75 19,50 2,99 1,000 1,000 1,000
tenk 1 0,00 -4,70 38,41 1,26 1,000 1,000 1,000
zbijanje 50,00 -3,70 0,00 0,90 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment Mg = 806,92 kKNm/m
Overturning moment Mg, = 328,03 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg = 186,94 kN/m

Active horizontal force Hact = 105,04 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 171,04 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 337,65 538,95 114,38 0,63 211,60
2 298,18 433,31 113,65 0,77 176,55

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 773,4 mm
Maximum allowable eccentricity egy = 1254,0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 211,60 kPa
Bearing capacity of foundation soil Ry = 236,03 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap.

Stage : 1

318
& T8
N N
Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,30 43,50 2,35 1,350
Weight - earth wedge 0,00 -2,24 140,78 1,91 1,350
Active pressure 61,73 -1,51 89,10 3,10 1,350
tenk 1 2,10 -4.47 4,14 1,74 1,350
tenk 2 11,52 -1,48 16,52 3,12 1,350
Contact tractions 0,00 0,00 -314,94 1,87 1,000
Gravity surch. 1 0,00 -4,70 38,68 1,26 1,350
Forces acting on construction - combination 2
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,30 43,50 2,35 1,000
Weight - earth wedge 0,00 -2,24 140,78 1,91 1,000
Active pressure 76,87 -1,52 89,46 3,10 1,000
tenk 1 3,07 -4,48 4,79 1,73 1,000
tenk 2 15,92 -1,75 19,50 2,99 1,000
Contact tractions 0,00 0,00 -225,52 1,78 1,000
Gravity surch. 1 0,00 -4,70 38,68 1,26 1,000

Back wall jump check

Reinforcement and dimensions of the cross-section

Bar diameter = 16,0 mm
Number of bars = 1"
Reinforcement cover = 30,0 mm
Cross-section width = 1,00 m
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Cross-section depth = 0,60 m

Reinforcementrato p = 039 % > 0,15 % = pmin
Position of neutral axis x = 0,06 m < 035 m = Xmax
Ultimate shear force  Vrq = 245,17 kN > 134,23 kN = Vgq
Ultimate moment MRrg = 517,30 kNm > 309,26 kNm = Mgq

Cross-section is SATISFACTORY.
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Cantilever wall analysis

Input data

Project

Task : RAMPA BACKA TOPOLA

Descript. : KAMPADA K2, h=3.9m

Date : 22.5.2019.

Name : Project Stage : 1

53,76 53,76

0,95 | 3,00
50,00
3,20
3/B00:1 o
4,650
Q,3p 2,70 'IV
1! 4
OE s 0,60 - . 1,p0
3,60

Settings
Standard - EN 1997 - DA1
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
Wall analysis
Active earth pressure calculation :  Coulomb
Passive earth pressure calculation : Caquot-Kerisel
Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable

Permanent actions : vG = 1,35 [] 1,00 [] 1,00 [] 1,00 [-]
Variable actions : 1Q = 1,50 [] 0,00 [-] 1,30 [] 0,00 [-]
Water load : Tw = 1,35 [-] 1,00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 3,90
3 2,70 3,90
4 2,70 4,50
5 -0,90 4,50
6 -0,90 3,90
7 -0,60 3,90
8 -0,60 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 4,50 m2.
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
] [kPa] [kN/m3] [kN/m3] ]
1 peskoviti sljunak . 3500 000 19,00 9,00 17,50
2 peskoviti sljunak 2 . 3000 000 19,00 9,00 15,00
3 les . 2300 10,00 19,00 9,00 11,50
4 sljunak . 3000 000 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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Name : Soils

Stage : 1

3,60
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak L)
2 1,90 peskoviti sljunak 2 L)
4
3 - s Vi
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -1,47 112,50 1,18 1,000 1,000 1,350
FF resistance -58,98 -0,38 -22,97 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,15 123,37 1,84 1,000 1,000 1,350
Active pressure 56,01 -1,45 80,48 2,94 1,000 1,350 1,350
tenk 1 3,07 -4,19 6,02 1,69 1,350 1,000 1,350
tenk 2 11,01 -1,31 15,14 3,01 1,000 1,350 1,350
tenk 1 0,00 -4,50 33,86 1,21 1,000 1,000 1,350
zbijanje 50,00 -3,50 0,00 0,90 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 694,91 kKNm/m
Overturning moment Mgy, = 326,80 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 220,48 kN/m
Active horizontal force Hact = 102,07 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 199,51 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -1,47 112,50 1,18 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,50 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,15 123,37 1,84 1,000 1,000 1,000
Active pressure 69,85 -1,46 80,81 2,94 1,000 1,000 1,000
tenk 1 4,48 -4,19 6,96 1,69 1,000 1,000 1,000
tenk 2 15,25 -1,58 18,13 2,88 1,000 1,000 1,000
tenk 1 0,00 -4,50 33,86 1,21 1,000 1,000 1,000
zbijanje 50,00 -3,50 0,00 0,90 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment  M,gg = 701,34 KNm/m
Overturning moment Mg, = 303,51 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg = 167,27 kN/m

Active horizontal force Hact = 96,34 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 164,83 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 287,54 478,40 103,15 0,60 199,51
2 253,02 381,88 102,07 0,75 166,89

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 749,8 mm
Maximum allowable eccentricity eg, = 1188,0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 199,51 kPa
Bearing capacity of foundation soil Ry = 230,70 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap.

Stage : 1

B60L L

0 L

& &
Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fyert App.Pt. Design

[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,30 40,50 2,25 1,350
Weight - earth wedge 0,00 -2,15 123,37 1,84 1,350
Active pressure 56,01 -1,45 80,48 2,94 1,350
tenk 1 3,07 -4,19 6,02 1,69 1,350
tenk 2 11,01 -1,31 15,14 3,01 1,350
Contact tractions 0,00 0,00 -268,94 1,80 1,000
Gravity surch. 1 0,00 -4,50 34,13 1,22 1,350
Forces acting on construction - combination 2
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,30 40,50 2,25 1,000
Weight - earth wedge 0,00 -2,15 123,37 1,84 1,000
Active pressure 69,85 -1,46 80,81 2,94 1,000
tenk 1 4,48 -4,19 6,96 1,69 1,000
tenk 2 15,25 -1,58 18,13 2,88 1,000
Contact tractions 0,00 0,00 -191,36 1,70 1,000
Gravity surch. 1 0,00 -4,50 34,13 1,22 1,000

Back wall jump check
Reinforcement and dimensions of the cross-section

Bar diameter = 16,0 mm
Number of bars = 1"
Reinforcement cover = 30,0 mm
Cross-section width = 1,00 m

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]




RAMPA BACKA TOPOLA

Cross-section depth = 0,60 m

Reinforcementrato p = 039 % > 0,15 % = pmin
Position of neutral axis x = 0,06 m < 035 m = Xmax
Ultimate shear force  Vrq = 245,17 kN > 135,59 kKN = Vg
Ultimate moment MRrg = 517,30 kNm > 274,59 kNm = Mgq

Cross-section is SATISFACTORY.
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K3, h=3.65m
Date : 16.5.2019.
Name : Project
53,76
0,60
0,95 | 3,00
50,00
3650:1 N
4,p5 *
Q3D 2,50 L
0 0 N I_ HZ ll
’ 0,60
3,40

Settings
Standard - EN 1997 - DA1
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
Wall analysis
Active earth pressure calculation:  Coulomb
Passive earth pressure calculation : Caquot-Kerisel
Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable

Permanent actions : 1G = 1,35 [] 1,00 [] 1,00 [] 1,00 [-]
Variable actions : 1Q = 1,50 [] 0,00 [-] 1,30 [] 0,00 [-]
Water load : Tw = 1,35 [-] 1,00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 3,65
3 2,50 3,65
4 2,50 4,25
5 -0,90 4,25
6 -0,90 3,65
7 -0,60 3,65
8 -0,60 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 4,23 m2,
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1 peskoviti sljunak W 3500 000 19,00 9,00 17,50
2 peskoviti sljunak 2 30,00 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4  sljunak 30,00 0,00 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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Name : Soils Stage : 1
] l~ -.w
:'.b:'.b.
° L
. ey ‘~ . ‘~
b. '.b:'.b:
) )
Ok ‘~ . .~
b. '.b:'.l:
° L
S oy .~ . ‘b
4,05 4 S '..:'..:
° L
Ok ‘~ . ‘~
b:'.b:'.b:
1 0 -: ‘~ -: .~
3,40
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak O
2 1,45 peskoviti sljunak 2
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
h Mag.1 Mag.2 . L h Depth
No. Surcharge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -1,40 105,75 1,13 1,000 1,000 1,350
FF resistance -58,98 -0,38 -22,97 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,04 106,60 1,77 1,000 1,000 1,350
Active pressure 49,21 -1,37 70,32 2,79 1,000 1,350 1,350
tenk 1 3,73 -3,89 7,26 1,67 1,350 1,000 1,350
tenk 2 10,38 -1,14 13,56 2,90 1,000 1,350 1,350
tenk 1 0,00 -4,25 30,87 1,19 1,000 1,000 1,350
zbijanje 50,00 -3,25 0,00 0,90 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 595,03 kKNm/m
Overturning moment Mgy, = 295,89 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 196,73 kKN/m
Active horizontal force Hact = 92,69 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 193,44 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -1,40 105,75 1,13 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,50 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -2,04 106,60 1,77 1,000 1,000 1,000
Active pressure 61,52 -1,38 70,61 2,79 1,000 1,000 1,000
tenk 1 5,43 -3,89 8,38 1,66 1,000 1,000 1,000
tenk 2 14,45 -1,41 16,57 2,77 1,000 1,000 1,000
tenk 1 0,00 -4,25 30,87 1,19 1,000 1,000 1,000
zbijanje 50,00 -3,25 0,00 0,90 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment Mg = 600,83 kKNm/m
Overturning moment Mg, = 272,65 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg = 150,24 kN/m

Active horizontal force Hact = 88,15 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 161,21 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 253,89 428,42 94,00 0,59 193,44
2 224,69 340,75 92,69 0,75 164,73

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 747,1 mm
Maximum allowable eccentricity egy = 1122,0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 193,44 kPa
Bearing capacity of foundation soil Ry = 222,25 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap.

.lb .
'.'.d
°
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4,05 0
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P leg ‘b ] .b -
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Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,40 105,75 1,13 1,350
FF resistance -58,98 -0,38 -22,97 0,07 1,000
Weight - earth wedge 0,00 -2,04 106,60 1,77 1,350
Active pressure 49,21 -1,37 70,32 2,79 1,350
tenk 1 3,73 -3,89 7,26 1,67 1,350
tenk 2 10,38 -1,14 13,56 2,90 1,350
tenk 1 0,00 -4,25 30,87 1,19 1,350
zbijanje 50,00 -3,25 0,00 0,90 1,350
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,40 105,75 1,13 1,000
FF resistance -43,24 -0,38 -13,50 0,07 1,000
Weight - earth wedge 0,00 -2,04 106,60 1,77 1,000
Active pressure 61,52 -1,38 70,61 2,79 1,000
tenk 1 5,43 -3,89 8,38 1,66 1,000
tenk 2 14,45 -1,41 16,57 2,77 1,000
tenk 1 0,00 -4,25 30,87 1,19 1,000
zbijanje 50,00 -3,25 0,00 0,90 1,000

Front wall jump check

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not required.
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Cantilever wall analysis

Input data

Project

Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K4, h=3.35m
Date : 22.5.2019.

Name : Project Stage : 1

53,76 53,76

0,95 | 3,00 0,95
=——50,00

3390:1

+z

3D 2,20 ,

3,10

Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)

Coefficients EN
Wall analysis

1992-1-1 : standard

Active earth pressure calculation :  Coulomb

Passive earth p

ressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew

Base key :
Verification met

The base key is considered as inclined footing bottom
hodology : according to EN 1997

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 1G = 1,35 [] 1,00 [] 1,00 [] 1,00 [-]
Variable actions : 1Q = 1,50 [-] 0,00 [] 1,30 [-] 0,00 []
Water load : Yw = 1,35 [] 1,00 []
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 3,35
3 2,20 3,35
4 2,20 3,95
5 -0,90 3,95
6 -0,90 3,35
7 -0,60 3,35
8 -0,60 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 3,87 m2.
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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Name : Soils

Stage : 1

3,10
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak1
2 1,05 peskoviti sljunak 2 b e
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -1,33 96,75 1,06 1,000 1,000 1,350
FF resistance -58,98 -0,38 -22,97 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,91 84,26 1,66 1,000 1,000 1,350
Active pressure 41,58 -1,29 59,03 2,55 1,000 1,350 1,350
tenk 1 5,21 -3,47 10,06 1,60 1,350 1,000 1,350
tenk 2 9,34 -0,93 11,19 2,72 1,000 1,350 1,350
tenk 1 0,00 -3,95 24,06 1,12 1,000 1,000 1,350
zbijanje 50,00 -2,95 0,00 0,90 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 469,93 kKNm/m
Overturning moment Mgy, = 263,21 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 165,67 kKN/m
Active horizontal force Hact = 82,48 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 191,64 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -1,33 96,75 1,06 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,50 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,91 84,26 1,66 1,000 1,000 1,000
Active pressure 52,16 -1,29 59,28 2,55 1,000 1,000 1,000
tenk 1 7,58 -3,47 11,61 1,60 1,000 1,000 1,000
tenk 2 13,16 -1,20 14,24 2,59 1,000 1,000 1,000
tenk 1 0,00 -3,95 24,06 1,12 1,000 1,000 1,000
zbijanje 50,00 -2,95 0,00 0,90 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment Mg = 474,59 KNm/m
Overturning moment Mg, = 240,62 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg = 127,80 kN/m

Active horizontal force Hact = 79,66 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 163,62 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 219,11 362,24 84,30 0,60 191,64
2 195,87 286,95 82,48 0,77 171,00

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 772,5 mm
Maximum allowable eccentricity eg,, = 1023,0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 191,64 kPa
Bearing capacity of foundation soil Ry = 211,30 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap.

Stage : 1

- 2 1 =

K s

5 5
Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fyert App.Pt. Design

[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,30 33,00 2,00 1,350
Weight - earth wedge 0,00 -1,91 84,26 1,66 1,350
Active pressure 41,58 -1,29 59,03 2,55 1,350
tenk 1 5,21 -3,47 10,06 1,60 1,350
tenk 2 9,34 -0,93 11,19 2,72 1,350
Contact tractions 0,00 0,00 -168,78 1,55 1,000
Gravity surch. 1 0,00 -3,95 24,33 1,13 1,350
Forces acting on construction - combination 2
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,30 33,00 2,00 1,000
Weight - earth wedge 0,00 -1,91 84,26 1,66 1,000
Active pressure 52,16 -1,29 59,28 2,55 1,000
tenk 1 7,58 -3,47 11,61 1,60 1,000
tenk 2 13,16 -1,20 14,24 2,59 1,000
Contact tractions 0,00 0,00 -115,19 1,45 1,000
Gravity surch. 1 0,00 -3,95 24,33 1,13 1,000

Back wall jump check
Reinforcement and dimensions of the cross-section

Bar diameter = 14,0 mm
Number of bars = 1"
Reinforcement cover = 30,0 mm
Cross-section width = 1,00 m
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Cross-section depth = 0,60 m

Reinforcementrato p = 030 % > 0,95 % = pmin
Position of neutral axis x = 005m < 035 m = Xmax
Ultimate shear force Vrq = 224,48 kN > 130,73 kN = Vg
Ultimate moment MRrg = 400,94 kKNm > 202,10 kNm = Mgq

Cross-section is SATISFACTORY.
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K5, h=3.00m
Date : 29.5.2019.
Name : Project Stage : 1
53,76 53,76
0,60}
x
0,95 3,00 0,95
<—50,00
30paD: 1 ¢ 3,20
3,p0 3,60
0,20 2,10 y
| 1
0,p0 o +Z
0,00 L .
8T
9. .08 L
2,90

Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures :
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Base key :

Verification methodology :

Design approach :

EN 1992-1-1 (EC2)

Coulomb

Caquot-Kerisel

Mononobe-Okabe

Calculate as skew

The base key is considered as inclined footing bottom
according to EN 1997

1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Permanent actions :

G =
Variable actions : YQ =
Water load : Yw =

Combination 1 Combination 2

Unfavourable Favourable Unfavourable Favourable
1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]
1,50 [-] 0,00 [-] 1,30 [-] 0,00 []
1,35 [-] 1,00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 3,00
3 2,10 3,00
4 2,10 3,60
5 -0,80 3,60
6 -0,80 3,00
7 -0,60 3,00
8 -0,60 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 3,54 m2,
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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Name : Soils

Stage : 1

2,90
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak1
2 0,70 peskoviti sljunak 2 b e
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -1,22 88,50 0,97 1,000 1,000 1,350
FF resistance -58,98 -0,38 -22,97 0,05 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,80 75,19 1,54 1,000 1,000 1,350
Active pressure 33,46 -1,19 47,40 2,41 1,000 1,350 1,350
tenk 1 4,18 -3,20 8,04 1,55 1,350 1,000 1,350
tenk 2 8,52 -0,80 9,69 2,60 1,000 1,350 1,350
tenk 1 0,00 -3,60 28,93 1,07 1,000 1,000 1,350
zbijanje 50,00 -2,60 0,00 0,80 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment  M,qs = 387,15 kKNm/m
Overturning moment Mgy, = 217,80 kKNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 147,08 kKN/m
Active horizontal force Hact = 69,37 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 186,59 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -1,22 88,50 0,97 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,50 0,05 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,80 75,19 1,54 1,000 1,000 1,000
Active pressure 42,16 -1,20 47,64 2,41 1,000 1,000 1,000
tenk 1 6,08 -3,21 9,27 1,54 1,000 1,000 1,000
tenk 2 12,21 -1,05 12,75 2,48 1,000 1,000 1,000
tenk 1 0,00 -3,60 28,93 1,07 1,000 1,000 1,000
zbijanje 50,00 -2,60 0,00 0,80 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment  Mgg = 392,20 KNm/m
Overturning moment Mg, = 196,30 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg = 114,91 kN/m

Active horizontal force Hact = 67,21 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 157,97 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 188,22 324,98 70,84 0,58 186,59
2 167,26 254,75 69,37 0,74 166,65
Name : Bearing cap. Stage : 1
3,p0 3,60

186,5
186,5

Spread footing verification

Input data
Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



RAMPA BACKA TOPOLA

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%)]
Spread Footing
Analysis for drained conditions : EC 7-1 (EN 1997-1:2003)

Analysis of uplift : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 16 = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on unconfined strength : W= 1,00 [-] 1,40 [-]
Basic soil parameters
c
No. Name Pattern o of v fsu 0
] [kPa] [kN/m3] [kN/m3] ]
1 peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 900 17,50

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters
peskoviti sljunak1

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 3500°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoed = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
peskoviti sljunak 2

Unit weight : y = 19,00 kN/m3
Angle of internal friction : pef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
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les

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 23,00°
Cohesion of soil : Cef = 10,00 kPa
Oedometric modulus : Eoed = 5,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
sljunak

Unit weight : y = 19,00 kN/m3
Angle of internal friction : oef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
Foundation

Foundation type: strip footing

Depth from original ground surface h, = 3,60 m
Depth of footing bottom d =090 m
Foundation thickness t =0,60 m
Incl. of finished grade sq = 0,00 °

Incl. of footing bottom sp = 0,00 °

Unit weight of soil above foundation = 19,00 kN/m3

Geometry of structure
Foundation type: strip footing

Overall strip footing length = 3,05 m
Strip footing width (x) =290 m
Column width in the direction of x = 2,90 m
Volume of strip footing = 1,74 m3/m

Inserted loading is considered per unit length of continuous footing span.

Sand-gravel bed
Soil used for the SG pad - sljunak

0,40 m
0,30 m

SG pad overhangs foundation dsp
Sand-gravel pad depth hsp

Material of structure

Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 30/37

Cylinder compressive strength fox = 30,00 MPa
Tensile strength faa = 2,90 MPa
Elasticity modulus Ecm = 33000,00 MPa
Longitudinal steel : B500

Yield strength fyk = 500,00 MPa
Transverse steel: B500

Yield strength fyk = 500,00 MPa
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Geological profile and assigned soils
No. Layer Assigned soil Pattern
[m]
1 3,20 peskoviti sljunak1
2 0,70 peskoviti sljunak 2 %g
3 - les
Load
L M H
No. oad Name Type i *
new change [kN/m] | [kNm/m] = [kN/m]
1 YES LC 1 Service 265,52 145,71 -70,84
2 YES LC2 Design 265,52 145,71 -70,84
3 YES LC3 Service 195,29 125,63 -69,37
4 YES LC 4 Design 195,29 125,63 -69,37
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
. e e R ilizati
Name .Self w X y c d Utilization Is satisfied
in favor [m] [m] [kPa] [kPa] [%]
LC1 Yes -0,61 0,00 183,74 205,40 89,45 Yes
LC1 No -0,61 0,00 183,74 205,40 89,45 Yes
LC 2 Yes -0,61 0,00 183,74 349,36 52,59 Yes
LC 2 No -0,58 0,00 186,45 359,80 51,82 Yes
LC 3 Yes -0,70 0,00 159,28 179,36 88,80 Yes
LC 3 No -0,70 0,00 159,28 179,36 88,80 Yes
LC 4 Yes -0,70 0,00 159,28 303,30 52,52 Yes
LC 4 No -0,66 0,00 160,45 318,77 50,34 Yes
Analysis carried out with automatic selection of the most unfavourable load cases.
Computed self weight of strip foundation G = 43,50 kN/m
Computed weight of overburden = 0,00 kKN/m
Vertical bearing capacity check
Shape of contact stress : rectangle
Most severe load case No. 1. (LC 1)
Parameters of slip surface below foundation:
Depth of slip surface zg, = 3,73 m
Length of slip surface Isp = 10,21 m
Design bearing capacity of found.soil Ry = 205,40 kPa
Extreme contact stress o = 183,74 kPa
I 9|
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Bearing capacity in the vertical direction is SATISFACTORY

Horizontal bearing capacity check

Most severe load case No. 3. (LC 3)

Earth resistance: not considered
Friction angle foundation-footing bottom , = 30,00 °

Cohesion foundation-footing bottom a = 0,00 kPa
Horizontal bearing capacity Rqn = 110,29 kN
Extreme horizontal force H = 69,37 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient x4 (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 43,50 kN/m
Computed weight of overburden Z = 0,00 KN/m

Settlement of mid point of longitudinal edge = 20,2 mm
Settlement of mid point of transverse edge 1 = 33,5 mm
Settlement of mid point of transverse edge 2 = -5,0 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation Eger = 7,70 MPa
Foundation in the longitudinal direction is rigid (k=37,95)

Foundation in the direction of width is rigid (k=925,62)

Overall settlement and rotation of foundation:
Foundation settlement = 22,0 mm
Depth of influence zone = 3,83 m

Rotation in direction of width = 13,272 (tan*1000)

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x
Foundation thickness is greater than double max.offset, reinforcement is not required.

Spread footing for punching shear failure check

Length of the critical section is equal to zero.
Spread footing for punching shear is SATISFACTORY
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Dimensioning No. 1

Forces acting on construction - combination 1

Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment norm.force | shear for.

Weight - wall 0,00 -1,50 44,98 0,30 1,000 1,350 1,000

FF resistance -13,68 -0,14 -5,34 0,00 1,000 1,000 1,000

Pressure at rest 36,43 -1,00 0,00 0,60 1,350 1,000 1,350

tenk 1 12,27 -2,38 0,00 0,60 1,350 1,000 1,350

tenk 2 5,94 -1,23 0,00 0,60 1,350 1,000 1,350

zbijanje 50,00 -2,00 0,00 0,60 1,350 1,000 1,350

Forces acting on construction - combination 2

Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment norm.force | shear for.

Weight - wall 0,00 -1,50 44,98 0,30 1,000 1,000 1,000

FF resistance -9,85 -0,14 -3,08 0,00 1,000 1,000 1,000

Pressure at rest 43,68 -1,00 0,00 0,60 1,000 1,000 1,000

tenk 1 14,71 -2,38 0,00 0,60 1,000 1,000 1,000

tenk 2 7,13 -1,23 0,00 0,60 1,000 1,000 1,000

zbijanje 50,00 -2,00 0,00 0,60 1,000 1,000 1,000

Wall stem check

Reinforcement and dimensions of the cross-section

Bar diameter = 14,0 mm

Number of bars = 1

Reinforcement cover = 30,0 mm

Cross-section width = 1,00 m

Cross-section depth = 0,60 m

Reinforcementrato p = 030 % > 015 % Pmin

Position of neutralaxis x = 0,05m < 035 m Xmax

Ultimate shear force  Vgq = 224,48 kN > 127,58 kN = Vgq

Ultimate moment Mrg = 400,94 kKNm > 229,82 KNm = Mgq

Cross-section is SATISFACTORY.
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K6, h=2.80m
Date . 29-May-19
Name : Project Stage : 1
53.76 53.76
0.50,
R
0.95 3.00 0:95
<—50.00
20800:1 V,
3.30 +  13.80 3.p0
qﬁ) 2.10 L
{
0.p0 N
0.50 +z
0.50
CRLE
2.80
Settings
Standard - EN 1997 - DA1
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
Wall analysis
Active earth pressure calculation :  Coulomb
Passive earth pressure calculation : Caquot-Kerisel
Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters
Partial factors on actions (A)
Permanent design situation
Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable

Permanent actions : vG = 1.35 [] 1.00 [] 1.00 [] 1.00 [-]
Variable actions : 1Q = 1.50 [] 0.00 [] 1.30 [] 0.00 [-]

Water load :

o= 1.35 [] 1.00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1.00 [] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [-] 1.40 [-]
Partial factor on Poisson's ratio : W= 1.00 [] 1.00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 [-]
Material of structure
Unit weight y = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength fox = 30.00 MPa
Tensile strength fee = 2.90 MPa
Longitudinal steel : B500
Yield strength fyk = 500.00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0.00 0.00
2 0.00 2.80
3 210 2.80
4 210 3.30
5 -0.70 3.30
6 -0.70 2.80
7 -0.50 2.80
8 -0.50 0.00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2.80 m2.
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35.00 0.00 19.00 9.00 17.50
2 peskoviti sljunak 2 P 3000 0.00 19.00 9.00  15.00
3 les 23.00 10.00 19.00 9.00 11.50
4 sljunak 30.00 0.0 19.00 9.00  17.50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19.00 kN/m3
effective

gef = 35.00°

Cef = 0.00 kPa

§ = 1750°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

gef = 30.00°

Cef = 0.00 kPa

§ = 15.00°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

¢ef = 23.00°

Cef = 10.00 kPa

§ = 1150°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

gef = 30.00°

Cef = 0.00 kPa

§ = 1750°

cohesionless
Ysat = 19.00 kN/m3
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Name : Soils

Stage : 1

2.80
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 3.20 peskoviti sljunak1
2 0.50 peskoviti sljunak 2 b e
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53.76 0.00 0.95 on terrain
YES permanent 53.76 3.00 0.95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil § =2133 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50.00 0.00 0.00 0.00 0.80
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -1.07 70.00 0.93 1.000 1.000 1.350
FF resistance -58.97 -0.38 -22.96 0.07 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.65 72.95 1.45 1.000 1.000 1.350
Active pressure 27.33 -1.12 40.94 2.34 1.000 1.350 1.350
tenk 1 2.98 -3.00 5.72 1.50 1.350 1.000 1.350
tenk 2 7.40 -0.72 8.93 2.52 1.000 1.350 1.350
tenk 1 0.00 -3.30 34.53 1.02 1.000 1.000 1.350
zbijanje 50.00 -2.50 0.00 0.70 1.350 1.350 1.350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 334.17 kKNm/m
Overturning moment Mg, = 194.22 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Heg = 131.39 kN/m
Active horizontal force Hact = 58.40 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 176.65 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0.00 -1.07 70.00 0.93 1.000 1.000 1.000
FF resistance -43.24 -0.38 -13.49 0.07 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.65 72.95 1.45 1.000 1.000 1.000
Active pressure 34.58 -1.12 41.18 2.34 1.000 1.000 1.000
tenk 1 4.33 -3.01 6.61 1.50 1.000 1.000 1.000
tenk 2 10.97 -0.95 11.99 2.41 1.000 1.000 1.000
tenk 1 0.00 -3.30 34.53 1.02 1.000 1.000 1.000
zbijanje 50.00 -2.50 0.00 0.70 1.000 1.000 1.000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment Mg = 340.11 kKNm/m

Overturning moment Mg, = 170.72 kKNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Higg = 103.35 kN/m

Active horizontal force Hact = 56.65 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 147.80 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 167.54 291.69 59.44 0.57 176.65
2 149.67 227.57 58.40 0.74 160.75

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 740.2 mm
Maximum allowable eccentricity ey = 924.0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 176.65 kPa
Bearing capacity of foundation soil Ry = 177.19 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap.

Stage : 1

.B0

2.80)
3 3
Xe} (o)
= S
Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment | norm.force | shear for.
Weight - wall 0.00 -1.40 34.98 0.25 1.000 1.350 1.000
FF resistance -19.57 -0.18 -7.64 0.00 1.000 1.000 1.000
Pressure at rest 31.73 -0.93 0.00 0.50 1.350 1.000 1.350
tenk 1 12.28 -2.19 0.00 0.50 1.350 1.000 1.350
tenk 2 5.48 -1.13 0.00 0.50 1.350 1.000 1.350
zbijanje 50.00 -2.00 0.00 0.50 1.350 1.000 1.350
Forces acting on construction - combination 2
Name App.Pt.  Fyert | App.Pt. | Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment | norm.force | shear for.
Weight - wall 0.00 -1.40 34.98 0.25 1.000 1.000 1.000
FF resistance -14.15 -0.18 -4.43 0.00 1.000 1.000 1.000
Pressure at rest 38.05 -0.93 0.00 0.50 1.000 1.000 1.000
tenk 1 14.73 -2.19 0.00 0.50 1.000 1.000 1.000
tenk 2 6.57 -1.13 0.00 0.50 1.000 1.000 1.000
zbijanje 50.00 -2.00 0.00 0.50 1.000 1.000 1.000
Wall stem check
Reinforcement and dimensions of the cross-section
Bar diameter =14.0 mm
Number of bars = 1
Reinforcement cover = 30.0 mm
Cross-section width = 1.00 m
Cross-section depth = 0.50 m
Reinforcementrato p = 037 % > 015 % = pqin
I 7|
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Position of neutral axis x = 005m < 029 m = Xmax

Ultimate shear force  Vgq = 204.60 kN > 114.75 kN = Vgq

Ultimate moment MRrg = 327.32 kNm > 214.10 kNm = Mgq

Cross-section is SATISFACTORY.

I 8
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K7, h=2.60m
Date : 26-Jun-19
Name : Project Stage : 1
53.76 53.76
0.50}
R
0.95 3.00 0.95
<—50.00
20600: 1
3.10 ¥ 3.10 3.0
%ﬁ) 1.90 L
0.p0 N |

e %%, 00
AR

2.60

Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :  Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Base key : The base key is considered as inclined footing bottom
Verification methodology : according to EN 1997

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : vG = 1.35 [] 1.00 [] 1.00 [] 1.00 [-]
Variable actions : 1Q = 1.50 [-] 0.00 [] 1.30 [-] 0.00 []
Water load : Tw = 1.35 [-] 1.00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1.00 [] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [-] 1.40 [-]
Partial factor on Poisson's ratio : W= 1.00 [] 1.00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 [-]
Material of structure
Unit weight y = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength fox = 30.00 MPa
Tensile strength fee = 2.90 MPa
Longitudinal steel : B500
Yield strength fyk = 500.00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0.00 0.00
2 0.00 2.60
3 1.90 2.60
4 1.90 3.10
5 -0.70 3.10
6 -0.70 2.60
7 -0.50 2.60
8 -0.50 0.00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2.60 m2.
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35.00 0.00 19.00 9.00 17.50
2 peskoviti sljunak 2 P 3000 0.00 19.00 9.00  15.00
3 les 23.00 10.00 19.00 9.00 11.50
4 sljunak 30.00 0.0 19.00 9.00  17.50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19.00 kN/m3
effective

gef = 35.00°

Cef = 0.00 kPa

§ = 1750°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

gef = 30.00°

Cef = 0.00 kPa

§ = 15.00°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

¢ef = 23.00°

Cef = 10.00 kPa

§ = 1150°

cohesionless
Ysat = 19.00 kN/m3

y = 19.00 kN/m3
effective

gef = 30.00°

Cef = 0.00 kPa

§ = 1750°

cohesionless
Ysat = 19.00 kN/m3
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Name : Soils

Stage : 1

2.60

Geological profile and assigned soils

Layer

No. [m]

Assigned soil

Pattern

1 3.20 peskoviti sljunak1
2 0.50 peskoviti sljunak 2

3 - les

2l

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Input surface surcharges

h Mag.1
No. Surcharge Action ag

new change [kN/m2]

Mag.2

[kN/m?2]

Ord.x
X [m]

Length
I [m]

Depth
z [m]

1 YES permanent 53.76
YES permanent 53.76

0.00
3.00

0.95
0.95

on terrain
on terrain

No. Name

1 tenk 1
2 tenk 2

Resistance on front face of the structure

Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil § =2133 °

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



RAMPA BACKA TOPOLA

Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50.00 0.00 0.00 0.00 1.00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -1.02 65.00 0.88 1.000 1.000 1.350
FF resistance -58.97 -0.38 -22.96 0.07 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.56 60.43 1.37 1.000 1.000 1.350
Active pressure 23.76 -1.07 35.43 217 1.000 1.000 1.350
tenk 1 4.09 -2.71 7.85 1.45 1.350 1.000 1.350
tenk 2 6.47 -0.60 717 2.40 1.000 1.350 1.350
tenk 1 0.00 -3.10 29.38 0.97 1.000 1.000 1.350
zbijanje 50.00 -2.10 0.00 0.70 1.350 1.350 1.350
Verification of complete wall
Check for overturning stability
Resisting moment Mo = 276.57 KNm/m
Overturning moment Mg, = 163.38 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 129.41 kN/m
Active horizontal force Hact = 45.11 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 165.68 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0.00 -1.02 65.00 0.88 1.000 1.000 1.000
FF resistance -43.24 -0.38 -13.49 0.07 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.56 60.43 1.37 1.000 1.000 1.000
Active pressure 30.12 -1.06 35.67 2.18 1.000 1.000 1.000
tenk 1 5.94 -2.71 9.06 1.45 1.000 1.000 1.000
tenk 2 9.85 -0.82 10.28 2.28 1.000 1.000 1.000
tenk 1 0.00 -3.10 29.38 0.97 1.000 1.000 1.000
zbijanje 50.00 -2.10 0.00 0.70 1.000 1.000 1.000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment Mg = 281.80 kKNm/m

Overturning moment Mg, = 144.86 kKNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Higg = 109.97 kN/m

Active horizontal force Hact = 52.68 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 140.73 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 135.46 254.14 54.86 0.53 165.68
2 122.51 184.81 45.11 0.69 151.27

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 688.3 mm
Maximum allowable eccentricity e, = 858.0 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom c = 165.68 kPa
Bearing capacity of foundation soil Ry = 172.53 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap. Stage : 1

94

G,
2.60 7 7

8 3

LN LN

3 3
Dimensioning No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.

[kN/m] z [m] [kN/m] x [m] moment | norm.force | shear for.
Weight - wall 0.00 -1.30 32.48 0.25 1.000 1.350 1.000
FF resistance -19.57 -0.18 -7.64 0.00 1.000 1.000 1.000
Pressure at rest 27.36 -0.87 0.00 0.50 1.350 1.000 1.350
tenk 1 12.29 -2.01 0.00 0.50 1.350 1.000 1.350
tenk 2 5.00 -1.03 0.00 0.50 1.350 1.000 1.350
zbijanje 50.00 -1.60 0.00 0.50 1.350 1.000 1.350
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert | App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment | norm.force | shear for.

Weight - wall 0.00 -1.30 32.48 0.25 1.000 1.000 1.000
FF resistance -14.15 -0.18 -4.43 0.00 1.000 1.000 1.000
Pressure at rest 32.80 -0.87 0.00 0.50 1.000 1.000 1.000
tenk 1 14.73 -2.01 0.00 0.50 1.000 1.000 1.000
tenk 2 6.00 -1.03 0.00 0.50 1.000 1.000 1.000
zbijanje 50.00 -1.60 0.00 0.50 1.000 1.000 1.000
Wall stem check
Reinforcement and dimensions of the cross-section
Bar diameter =14.0 mm
Number of bars = 1
Reinforcement cover = 30.0 mm
Cross-section width = 1.00 m
Cross-section depth = 0.50 m
Reinforcementrato p = 037 % > 015 % = pqin
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Position of neutral axis x = 005m < 029 m = Xmax

Ultimate shear force  Vgq = 204.60 kN > 108.20 kN = Vgq

Ultimate moment MRrg = 327.32 kNm > 174.67 kNm = Mgq

Cross-section is SATISFACTORY.

I 8
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K8, h=2.40m
Date : 7.8.2019.
Name : Project Stage : 1
53,76 53,76
0,50}
0,95 3,00 0/95
2m00:1  [F 20,00
2,90 N 2,p0 2,00
8 1,80 Y
0,p0 ;? !
0,50 +z
S, 0,p0
..,
2,50
Settings
Standard - EN 1997 - DA1
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
Wall analysis
Active earth pressure calculation :  Coulomb
Passive earth pressure calculation : Caquot-Kerisel
Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters
Partial factors on actions (A)
Permanent design situation
Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : vG = 1,35 [] 1,00 [] 1,00 [] 1,00 [-]
Variable actions : 1Q = 1,50 [] 0,00 [-] 1,30 [] 0,00 [-]
Water load : Tw = 1,35 [-] 1,00 [-]
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 2,40
3 1,80 2,40
4 1,80 2,90
5 -0,70 2,90
6 -0,70 2,40
7 -0,50 2,40
8 -0,50 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2,45 m2,
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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Name : Soils

Stage : 1

2,p0

2,50
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 2,90 peskoviti sljunak1
2 0,50 peskoviti sljunak 2 b e
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
4]
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Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -0,96 61,25 0,86 1,000 1,000 1,350
FF resistance -58,97 -0,38 -22,96 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,49 53,59 1,34 1,000 1,000 1,350
Active pressure 20,74 -1,00 30,35 2,11 1,000 1,000 1,350
tenk 1 4,04 -2,51 7,76 1,45 1,350 1,000 1,350
tenk 2 5,95 -0,51 5,93 2,35 1,000 1,350 1,350
tenk 1 0,00 -2,90 29,60 0,98 1,000 1,000 1,350
zbijanje 50,00 -1,90 0,00 0,70 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mo = 245,05 kKNm/m
Overturning moment Mgy, = 143,16 kKNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 117,36 kKN/m
Active horizontal force Hact = 41,34 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 153,50 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -0,96 61,25 0,86 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,49 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,49 53,59 1,34 1,000 1,000 1,000
Active pressure 26,30 -1,00 30,56 2,11 1,000 1,000 1,000
tenk 1 5,87 -2,52 8,96 1,45 1,000 1,000 1,000
tenk 2 9,18 -0,72 9,05 2,24 1,000 1,000 1,000
tenk 1 0,00 -2,90 29,60 0,98 1,000 1,000 1,000
zbijanje 50,00 -1,90 0,00 0,70 1,000 1,000 1,000

5]
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Verification of complete wall

Check for overturning stability
Resisting moment  M,gs = 250,24 kKNm/m
Overturning moment Mg, = 126,18 kKNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force H;gg = 100,56 kN/m
Active horizontal force Hact = 48,11 kN/m

Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 129,88 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 114,81 231,50 50,01 0,50 153,50
2 104,18 167,60 41,34 0,64 138,91
Name : Bearing cap. Stage : 1
2,00 2,00

g
o

R

153,58
153,50

Spread footing verification

Input data
Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

I 6]
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Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%)]
Spread Footing
Analysis for drained conditions : EC 7-1 (EN 1997-1:2003)

Analysis of uplift : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 16 = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on unconfined strength : W= 1,00 [-] 1,40 [-]
Basic soil parameters
c
No. Name Pattern o of v fsu 0
] [kPa] [kN/m3] [kN/m3] ]
1 peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 900 17,50

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters
peskoviti sljunak1

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 3500°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoed = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
peskoviti sljunak 2

Unit weight : y = 19,00 kN/m3
Angle of internal friction : pef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
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les

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 23,00°
Cohesion of soil : Cef = 10,00 kPa
Oedometric modulus : Eoed = 5,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
sljunak

Unit weight : y = 19,00 kN/m3
Angle of internal friction : oef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
Foundation

Foundation type: strip footing

Depth from original ground surface h, = 2,90 m
Depth of footing bottom d =090 m
Foundation thickness t =050 m
Incl. of finished grade sy = 0,00 °

Incl. of footing bottom sp = 0,00 °

Unit weight of soil above foundation = 19,00 kN/m3

Geometry of structure
Foundation type: strip footing

Overall strip footing length = 3,05 m
Strip footing width (x) =250 m
Column width in the direction of x = 2,50 m
Volume of strip footing = 1,25 m3/m

Inserted loading is considered per unit length of continuous footing span.

Sand-gravel bed
Soil used for the SG pad - sljunak

0,40 m
0,30 m

SG pad overhangs foundation dsp
Sand-gravel pad depth hsp

Material of structure

Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 30/37

Cylinder compressive strength fox = 30,00 MPa
Tensile strength faa = 2,90 MPa
Elasticity modulus Ecm = 33000,00 MPa
Longitudinal steel : B500

Yield strength fyk = 500,00 MPa
Transverse steel: B500

Yield strength fyk = 500,00 MPa
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Geological profile and assigned soils
No. Layer Assigned soil Pattern
[m]
1 2,90 peskoviti sljunak1
2 0,50 peskoviti sljunak 2 P,
3 - les
Load
L M H
No. oad Name Type i *
new change [kN/m] | [kNm/m] = [kN/m]
1 YES LC 1 Service 182,01 89,80 -50,01
2 YES LC2 Design 182,01 89,80 -50,01
3 YES LC3 Service 118,11 83,51 -41,34
4 YES LC 4 Design 118,11 83,51 -41,34
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
. e e R ilizati
Name .Self w X y c d Utilization Is satisfied
in favor [m] [m] [kPa] [kPa] [%]
LC1 Yes -0,54 0,00 149,84 195,82 76,52 Yes
LC1 No -0,54 0,00 149,84 195,82 76,52 Yes
LC 2 Yes -0,54 0,00 149,84 333,80 44,89 Yes
LC 2 No -0,51 0,00 151,91 344,38 44,11 Yes
LC 3 Yes -0,70 0,00 135,17 170,31 79,36 Yes
LC 3 No -0,70 0,00 135,17 170,31 79,36 Yes
LC 4 Yes -0,70 0,00 135,17 287,46 47,02 Yes
LC 4 No -0,65 0,00 133,56 305,32 43,74 Yes
Analysis carried out with automatic selection of the most unfavourable load cases.
Computed self weight of strip foundation G = 31,25 kN/m
Computed weight of overburden Z = 0,00 kN/m
Vertical bearing capacity check
Shape of contact stress : rectangle
Most severe load case No. 3. (LC 3)
Parameters of slip surface below foundation:
Depth of slip surface zg, = 3,25 m
Length of slip surface Isp = 8,94 m
Design bearing capacity of found.soil Ry = 170,31 kPa
Extreme contact stress o = 135,17 kPa
I 9|
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Bearing capacity in the vertical direction is SATISFACTORY

Horizontal bearing capacity check

Most severe load case No. 3. (LC 3)

Earth resistance: not considered
Friction angle foundation-footing bottom , = 30,00 °

Cohesion foundation-footing bottom a = 0,00 kPa
Horizontal bearing capacity Rqn = 68,99 kN
Extreme horizontal force H = 41,34 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient x4 (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 31,25 kN/m
Computed weight of overburden Z = 0,00 KN/m
Settlement of mid point of longitudinal edge = 12,0 mm
Settlement of mid point of transverse edge 1 = 20,9 mm
Settlement of mid point of transverse edge 2 = -3,6 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation Eges = 10,91 MPa
Foundation in the longitudinal direction is rigid (k=24,20)

Foundation in the direction of width is rigid (k=378,14)

Overall settlement and rotation of foundation:
Foundation settlement = 13,1 mm
Depth of influence zone = 3,29 m

Rotation in direction of width = 9,790 (tan*1000)

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x
Foundation thickness is greater than double max.offset, reinforcement is not required.

Spread footing for punching shear failure check

Length of the critical section is equal to zero.
Spread footing for punching shear is SATISFACTORY
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Dimensioning No. 1
Forces acting on construction - combination 1

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,25 22,50 1,60 1,350

Weight - earth wedge 0,00 -1,49 53,59 1,34 1,350

Active pressure 20,74 -1,00 30,35 2,11 1,350

tenk 1 4,04 -2,51 7,76 1,45 1,350

tenk 2 5,95 -0,51 5,93 2,35 1,350

Contact tractions 0,00 0,00 -110,40 1,22 1,000

Gravity surch. 1 0,00 -2,90 29,87 0,98 1,350

Forces acting on construction - combination 2

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,25 22,50 1,60 1,000

Weight - earth wedge 0,00 -1,49 53,59 1,34 1,000

Active pressure 26,30 -1,00 30,56 2,1 1,000

tenk 1 5,87 -2,52 8,96 1,45 1,000

tenk 2 9,18 -0,72 9,05 2,24 1,000

Contact tractions 0,00 0,00 -78,76 1,16 1,000

Gravity surch. 1 0,00 -2,90 29,87 0,98 1,000

Back wall jump check

Reinforcement and dimensions of the cross-section

Bar diameter = 14,0 mm

Number of bars = 1

Reinforcement cover = 30,0 mm

Cross-section width = 1,00 m

Cross-section depth = 0,50 m

Reinforcementrato p = 037 % > 015 % = pnin

Position of neutral axis x = 005m < 029 m = Xmax

Ultimate shear force  Vgq = 204,60 kN > 9211 kN = Vgq

Ultimate moment Mrg = 327,32 kNm > 106,41 KNm = Mgq

Cross-section is SATISFACTORY.
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Cantilever wall analysis

Input data
Project
Task : RAMPA BACKA TOPOLA
Descript. : KAMPADA K9, h=1.90m
Date . 7.8.2019.
Name : Project Stage : 1
53,76 53,76
0,50
1
0,95 3,00 0,95
1/§00: 1
2,40 20,00 G20 2,40
5[,4) 1,40 y
0,00 N !
0,p0
+z
SERE
% L
2,10

Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures :

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Base key :

Verification methodology :

Design approach :

EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Coulomb

Caquot-Kerisel

Mononobe-Okabe

Calculate as skew

The base key is considered as inclined footing bottom
according to EN 1997

1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Permanent actions :

G =
Variable actions : YQ =
Water load : Yw =

Combination 1

Unfavourable Favourable Unfavourable
1,35 [] 1,00 [] 1,00 []
1,50 [-] 0,00 [] 1,30 [-]
1,35 [] 1,00 []

Combination 2

Favourable
1,00 [-]
0,00 []
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Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on Poisson's ratio : W= 1,00 [-] 1,00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0,70 [-]
Factor for frequent value : Yy = 0,50 []
Factor for quasi-permanent value : Yo = 0,30 []
Material of structure
Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 30/37
Cylinder compressive strength foc = 30,00 MPa
Tensile strength fee = 2,90 MPa
Longitudinal steel : B500
Yield strength fyk = 500,00 MPa
Geometry of structure
No Coordinate Depth
' X [m] Z[m]
1 0,00 0,00
2 0,00 1,90
3 1,40 1,90
4 1,40 2,40
5 -0,70 2,40
6 -0,70 1,90
7 -0,50 1,90
8 -0,50 0,00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2,00 m2,
Basic soil parameters
c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
1  peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 9,00 17,50
All soils are considered as cohesionless for at rest pressure analysis.
I 2|
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Soil parameters
peskoviti sljunak1

Unit weight :
Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

peskoviti sljunak 2
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

les

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

sljunak

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :
Saturated unit weight :

y = 19,00 kN/m3
effective

¢ef = 35,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

¢ef = 30,00°

Cef = 0,00 kPa

§ = 1500°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

§ = 1150°

cohesionless
Ysat = 19,00 kN/m3

y = 19,00 kN/m3
effective

9ef = 30,00°

Cef = 0,00 kPa

§ = 1750°

cohesionless
Ysat = 19,00 kN/m3
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RAMPA BACKA TOPOLA

Name : Soils

Stage : 1

2,10
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 2,40 peskoviti sljunak1
2 0,50 peskoviti sljunak 2 b e
3 - les
Terrain profile
Terrain behind the structure is flat.
Water influence
Ground water table is located below the structure.
Input surface surcharges
No. Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 YES permanent 53,76 0,00 0,95 on terrain
YES permanent 53,76 3,00 0,95 on terrain
No. Name
1 tenk 1
2 tenk2
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - les
Angle of friction struc.-soil 5§ =2133 °
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RAMPA BACKA TOPOLA

Soil thickness in front of structure h= 090 m
Terrain in front of structure is flat.
Applied forces acting on the structure
F F
No. FOI'(.:(.E . Name Action x ‘ m * ‘
new modification [kN/m] [kN/m] [kNm/m] [m] [m]
1 YES zbijanje  permanent -50,00 0,00 0,00 0,00 1,00
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction - combination 1
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0,00 -0,82 50,00 0,76 1,000 1,000 1,350
FF resistance -58,97 -0,38 -22,96 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,28 32,69 1,20 1,000 1,000 1,350
Active pressure 14,09 -0,83 19,36 1,80 1,000 1,350 1,350
tenk 1 5,66 -1,88 10,86 1,38 1,350 1,000 1,350
tenk 2 4,08 -0,28 1,82 2,09 1,000 1,350 1,350
tenk 1 0,00 -2,40 22,09 0,91 1,000 1,000 1,350
zbijanje 50,00 -1,40 0,00 0,70 1,350 1,350 1,350
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 154,71 kKNm/m
Overturning moment Mg,y = 99,14 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hies = 84,92 kN/m
Active horizontal force Hact = 38,71 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 132,56 kPa
Forces acting on construction - combination 2
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0,00 -0,82 50,00 0,76 1,000 1,000 1,000
FF resistance -43,24 -0,38 -13,49 0,07 1,000 1,000 1,000
Weight - earth wedge 0,00 -1,28 32,69 1,20 1,000 1,000 1,000
Active pressure 17,88 -0,83 19,52 1,80 1,000 1,000 1,000
tenk 1 8,22 -1,88 12,54 1,38 1,000 1,000 1,000
tenk 2 6,83 -0,45 5,02 1,99 1,000 1,000 1,000
tenk 1 0,00 -2,40 22,09 0,91 1,000 1,000 1,000
zbijanje 50,00 -1,40 0,00 0,70 1,000 1,000 1,000

5]
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RAMPA BACKA TOPOLA

Verification of complete wall

Check for overturning stability
Resisting moment  M;gg = 158,89 KNm/m
Overturning moment Mg, = 86,92 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Higs = 71,90 kN/m

Active horizontal force Hact = 39,69 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 114,46 kPa

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [m] [kPa]
1 71,15 161,75 40,69 0,44 132,56
2 64,28 121,27 38,71 0,58 124,56
Name : Bearing cap. Stage : 1
2,40 2,

132,56
132,56

Spread footing verification

Input data
Settings

Standard - EN 1997 - DA1
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
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RAMPA BACKA TOPOLA

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%)]
Spread Footing
Analysis for drained conditions : EC 7-1 (EN 1997-1:2003)

Analysis of uplift : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 16 = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : o = 1,00 [-] 1,25 [-]
Partial factor on effective cohesion : Yo = 1,00 [-] 1,25 [-]
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]
Partial factor on unconfined strength : W= 1,00 [-] 1,40 [-]
Basic soil parameters
c
No. Name Pattern o of v fsu 0
] [kPa] [kN/m3] [kN/m3] ]
1 peskoviti sljunak1 35,00 0,00 19,00 9,00 17,50
2 peskoviti sljunak 2 P 3000 0,00 19,00 9,00 15,00
3 les 23,00 10,00 19,00 9,00 11,50
4 slunak 3000 0,00 19,00 900 17,50

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters
peskoviti sljunak1

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 3500°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoed = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
peskoviti sljunak 2

Unit weight : y = 19,00 kN/m3
Angle of internal friction : pef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
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RAMPA BACKA TOPOLA

les

Unit weight : y = 19,00 kN/m3
Angle of internal friction : Pef = 23,00°
Cohesion of soil : Cef = 10,00 kPa
Oedometric modulus : Eoed = 5,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
sljunak

Unit weight : y = 19,00 kN/m3
Angle of internal friction : oef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Oedometric modulus : Eoeq = 40,00 MPa
Saturated unit weight : Ysat = 19,00 kN/m3
Foundation

Foundation type: strip footing

Depth from original ground surface h, = 2,40 m
Depth of footing bottom d =090 m
Foundation thickness t =050 m
Incl. of finished grade sy = 0,00 °

Incl. of footing bottom sp = 0,00 °

Unit weight of soil above foundation = 19,00 kN/m3

Geometry of structure
Foundation type: strip footing

Overall strip footing length = 3,05 m
Strip footing width (x) =210 m
Column width in the direction of x = 0,10 m
Volume of strip footing = 1,05 m3/m

Inserted loading is considered per unit length of continuous footing span.

Sand-gravel bed
Soil used for the SG pad - sljunak

0,40 m
0,30 m

SG pad overhangs foundation dsp
Sand-gravel pad depth hsp

Material of structure

Unit weight y = 25,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 30/37

Cylinder compressive strength fox = 30,00 MPa
Tensile strength faa = 2,90 MPa
Elasticity modulus Ecm = 33000,00 MPa
Longitudinal steel : B500

Yield strength fyk = 500,00 MPa
Transverse steel: B500

Yield strength fyk = 500,00 MPa
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RAMPA BACKA TOPOLA
Geological profile and assigned soils
No. Layer Assigned soil Pattern
[m]
1 2,40 peskoviti sljunak1
2 0,50 peskoviti sljunak 2 P,
3 - les
Load
L M H
No. oad Name Type i *
new change [kN/m] | [kNm/m] = [kN/m]
1 YES LC 1 Service 120,30 50,81 -40,69
2 YES LC2 Design 120,30 50,81 -40,69
3 YES LC3 Service 79,82 44,93 -38,71
4 YES LC 4 Design 79,82 44,93 -38,71
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
. e e R ilizati
Name .Self w X y c d Utilization Is satisfied
in favor [m] [m] [kPa] [kPa] [%]
LC1 Yes -0,44 0,00 132,56 183,15 72,38 Yes
LC1 No -0,44 0,00 132,56 183,15 72,38 Yes
LC 2 Yes -0,44 0,00 132,56 311,35 42,58 Yes
LC 2 No -0,40 0,00 136,36 328,40 41,52 Yes
LC 3 Yes -0,53 0,00 116,62 156,27 74,63 Yes
LC 3 No -0,53 0,00 116,62 156,27 74,63 Yes
LC 4 Yes -0,53 0,00 116,62 263,80 44,21 Yes
LC 4 No -0,47 0,00 117,74 290,06 40,59 Yes
Analysis carried out with automatic selection of the most unfavourable load cases.
Computed self weight of strip foundation G = 26,25 kN/m
Computed weight of overburden Z = 15,20 kN/m
Vertical bearing capacity check
Shape of contact stress : rectangle
Most severe load case No. 3. (LC 3)
Parameters of slip surface below foundation:
Depth of slip surface zg, = 2,75 m
Length of slip surface Isp = 7,57 m
Design bearing capacity of found.soil Ry = 156,27 kPa
Extreme contact stress o = 116,62 kPa
I 9|
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RAMPA BACKA TOPOLA

Bearing capacity in the vertical direction is SATISFACTORY

Horizontal bearing capacity check

Most severe load case No. 3. (LC 3)

Earth resistance: not considered
Friction angle foundation-footing bottom , = 30,00 °

Cohesion foundation-footing bottom a = 0,00 kPa
Horizontal bearing capacity Rqn = 56,01 kN
Extreme horizontal force H = 38,71 kN

Bearing capacity in the horizontal direction is SATISFACTORY

Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient x4 (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 26,25 kN/m
Computed weight of overburden Z = 15,20 kKN/m
Settlement of mid point of longitudinal edge = 8,6 mm
Settlement of mid point of transverse edge 1 = 16,1 mm
Settlement of mid point of transverse edge 2 = -2,4 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation Eges = 11,71 MPa
Foundation in the longitudinal direction is rigid (k=38,04)

Foundation in the direction of width is rigid (k=352,25)

Overall settlement and rotation of foundation:
Foundation settlement 9,8 mm
Depth of influence zone = 2,96 m

Rotation in direction of width = 8,818 (tan*1000)

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

Bar diameter = 16,0 mm

Number of bars = 4

Reinforcement cover = 40,0 mm

Cross-section width = 1,00 m

Cross-section depth = 0,50 m

Reinforcement ratio p = 0,18 % > 0,15 % = Prmin
Position of neutral axis x = 002m < 028 m = Xmax
Ultimate moment Mrg = 155,00 kKNm > 62,17 KkNm = Mgq

Cross-section is SATISFACTORY.

[GeoStructural Analysis - Cantilever Wall | version 5.17.13.0 | Copyright © 2014 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



RAMPA BACKA TOPOLA

Spread footing for punching shear failure check

Column normal force = 120,30 kN

Maximum resistance at the column perimetr

Force transmitted into found. soil = 5,73 kN

Force transmitted by shear strength of SRC = 114,57 kN

Considered column perimeter Uo = 136 m

Shear resistance at the column perimeter  Vegmax = 0,93 MPa

Resistance at the column perimetr VRdmax = 4,22 MPa

Critical section without shear reinforcement

Force transmitted into found. soil = 70,46 kN

Force transmitted by shear strength of SRC = 49,84 kN

Distance of section from the column = 0,57 m

Section perimeter Uy = 2,00 m

Shear stress at section VE¢g = 0,10 MPa

Shear resistance of section without shear reinforcement vgq. = 0,66 MPa

VEd < VRd,c => Reinforcement is not required

Spread footing for punching shear is SATISFACTORY

Dimensioning No. 1

Forces acting on construction - combination 1

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,25 17,50 1,40 1,350

Weight - earth wedge 0,00 -1,28 32,69 1,20 1,350

Active pressure 14,09 -0,83 19,36 1,80 1,350

tenk 1 5,66 -1,88 10,86 1,38 1,350

tenk 2 4,08 -0,28 1,82 2,09 1,350

Contact tractions 0,00 0,00 -61,68 1,08 1,000

Gravity surch. 1 0,00 -2,40 22,36 0,91 1,350

Forces acting on construction - combination 2

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,25 17,50 1,40 1,000

Weight - earth wedge 0,00 -1,28 32,69 1,20 1,000

Active pressure 17,88 -0,83 19,52 1,80 1,000

tenk 1 8,22 -1,88 12,54 1,38 1,000

tenk 2 6,83 -0,45 5,02 1,99 1,000

Contact tractions 0,00 0,00 -43,75 1,03 1,000

Gravity surch. 1 0,00 -2,40 22,36 0,91 1,000

Back wall jump check

Reinforcement and dimensions of the cross-section

Bar diameter = 14,0 mm

Number of bars = 1

Reinforcement cover = 30,0 mm

Cross-section width = 1,00 m

Cross-section depth = 0,50 m

Reinforcementrato p = 037 % > 015 % = pyin
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RAMPA BACKA TOPOLA

Position of neutral axis x = 005m < 0,29 m = Xmax

Ultimate shear force  Vgrq = 204,60 kN > 79,51 kN = Vggq

Ultimate moment MRrq = 327,32 kNm > 63,60 kNm = Mgq

Cross-section is SATISFACTORY.

I 12]
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B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

3. AMMEH3UOHUCAHKE 3UOOBA

3.1. 3ng BucuHe h=4,10m

YTuuaj y 3uay-yHyTpawta ctpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =03 % >0,15 % = pmin
Position of neutral axis X = 0,06 m <0,35 m = xmax
Ultimate shear force VRd = 245,17 kN >180,12 kN = VEd
Ultimate moment MRd = 517,30 kNm >410,53 kNm = MEd
Reinforcement ratio p =03 % >0,15 % = pmin

KoeduumjeHT apmmpamra

M,  410,53-100
" b-d®-f, 100-552-2.0
MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy
A - Mg, _ 410,53-100 _17.84cm?
£-d-f, 0,962-55-43,48

e = 0,068 ; (=0,962

YTuuaj y ctonn-gora 30Ha

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

MuHunmanHa apmatypa

A_,min >0,015xbxd = 8,25cm’

YTnuaj y ctonu-ropwa 3oHa

Reinforcement and dimensions of the cross-section

Reinforcement ratio p =039 % > 015 % = pmin
Position of neutral axis  x =006 m <03 m = Xmax
Ultimate shear force VRd = 245,17 kN > 134,23 kN = VEd
Ultimate moment MRd = 517,30 kNm > 309,26 kNm = MEd
Reinforcement ratio p =039 % > 015 % = pmin
KoedumumjeHT apmupama
e, M,  309,26-100 _ 0,053 : £=0,970

“b-d?-f, 100-542-2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasLy
A, - M, __309,26-100 _ 13.58cm?

g-d-f, 0,970-54-43,48

CrtpaHa 1 on 8



B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

3.2. 3ng BucuHe h=3,90m

YTuuaj y 3uay-yHyTpawta ctpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =03 % >0,15 % = pmin
Position of neutral axis X = 0,06 m <0,35 m = xmax
Ultimate shear force VRd = 245,17 kN >168,69 kN = VEd
Ultimate moment MRd = 517,30 kNm >372,51 kNm = MEd

KoeduumjeHT apmmpamra

M, 37251100
" b-d®-f, 100-552-2.0
MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy
A - Mg, _ 37251100 —16,120m?
£-d-f, 0,966-55-43,48

e - 0,062; {=0,966

YTuuaj y cronn-gowa 30Ha

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

Reinforcement and dimensions of the cross-section

MuHunmanHa apmatypa

A_,,min > 0,015xbxd = 8,25cm?

YTuuaj y ctonu-ropsa 30Ha
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =039 % > 015 % = pmin
Position of neutral axis X =006 m <035 m = xmax
Ultimate shear force VRd = 245,17 kN > 135,59 kN = VEd
Ultimate moment MRd = 517,30 kNm > 274,59 kNm = MEd
KoedumumjeHT apMmuparsa
", M,  274,59-100 _ 0,047 : 7=0,971

“b-?-f, 100-542-2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasuy
A, - M, __274,59-100 _12.04cm?

¢-d-f, 0971-54-43,48

CtpaHa 2 opn 8
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3.3. 3ua BucuHe h=3,65m

YTuUuaj y 3uay-yHyTpallka cTpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio P =039 % >0,15 % = pmin
Position of neutral axis X =006 m <0,35 m = xmax
Ultimate shear force VRd = 245,17 kN >155,95 kN = VEd
Ultimate moment MRd = 517,30 kNm >329,01 kNm = MEd

KoedumumjeHT apmupara

Mg 329.01-100
“b-d®-f, 100-55%-2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasLy
A, - M, _ 329.01-100 —13,76cm?
¢-d-f, 0,970-55-43,48

ey = 0,054 ; ¢=0,970

YTuuaj y ctonn-gora 30Ha

Reinforcement and dimensions of the cross-section

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

MuHumanHa apmaTtypa

A_,min>0,015xbxd = 8,25cm?

s1?

YTnuaj y ctonu-ropwa 30oHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio P =039 % >015 % = pmin
Position of neutral axis X =006 m <035 m = xmax
Ultimate shear force VRd = 245,17 kN > 131,88 kN = VEd
Ultimate moment MRd = 517,30 kKNm > 240,21 kNm = MEd
KoeduumjeHT apmumpatrsa
e, Mg,  240,21-100 _0,041: =0,975

“b.d?-f, 100-547-2.0
MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy
A, - Mg, _ 240,21-100 _10,49cm?

¢-d-f, 0,975.54-43,48

CtpaHa 3 opn 8
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3.4. 3np BucuHe h=3,35m

YTuUuaj y 3uay-yHyTpallka cTpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio P =022 % >0,15 % = pmin
Position of neutral axis X =003 m <0,35 m = xmax
Ultimate shear force VRd = 217,62 kN >141,62 kN = VEd
Ultimate moment MRd = 294,28 kNm >280,84 kNm = MEd

KoedumumjeHT apmupara

M, 280.84-100
“b-d®-f, 100-55%-2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasLy
A, - M, _ 280.84-100 _12.09cm?
¢-d-f, 0971-55-43,48

eg = 0,046 ; ¢=0,971

YTuuaj y ctonn-gora 30Ha

Reinforcement and dimensions of the cross-section
Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement
is not required.

MuHunmanHa apmatypa

A_,min >0,015xbxd = 8,25cm’

s1?

YTnuaj y ctonu-ropwa 3oHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio P =030 % >015 % = pmin
Position of neutral axis X =005 m <035 m = xmax
Ultimate shear force VRd = 224,48 kN > 120,65 kN = VEd
Ultimate moment MRd = 400,94 KNm > 199,61 kNm = MEd
KoeduumjeHT apmmpatrba
e, Mg,  199.61-100 ~0.034: 7=0,977

“b.?-f, 100.54%.2.0

MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy

A, - Meg _ 199.61-100 _ 8.70cm?
¢-d-f, 0,977-54-43,48

CtpaHa 4 opn 8



B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

3.5. 3na BucmnHe h=3.00m

YTuuaj y 3uay-yHyTpawta ctpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =030 % >0,15 % = pmin
Position of neutral axis X =005 m <0,35 m = xmax
Ultimate shear force VRd = 224,48 kN >127,58 kN = VEd
Ultimate moment MRd = 400,94 KkNm >229,82 kNm = MEd

KoeduumjeHT apmmpamra

M, 229.82-100
“b-d?-f, 100-45%.2.0
MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy
A, - Mg, _ 229.82-100 _12.13cmm?
£-d-f, 0.968-45-43.48

eg =0.057; {=0,968

YTuuaj y cronn-gowa 30Ha

Reinforcement and dimensions of the cross-section

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

MuHnmanHa apmatypa

A.,,min > 0,015xbxd = 6,75cm’

s1?

YTnuaj y ctonu-ropsa 3oHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio P =030 % >0,15 % = pmin
Position of neutral axis X =005 m <0,35 m = xmax
Ultimate shear force VRd = 224,48 kN >114,94 kN = VEd
Ultimate moment MRd = 400,94 KkNm >170,27 kNm = MEd

KoedumumjeHT apmupara

Mg,  170.27-100
“b-d®-f, 100-45%.2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasuy
A, - M, _ 170,27 -100 _8.940m?
¢-d-f, 0973-45-43,48

ey =0.042; 7=0,973

CtpaHa 5 on 8



B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

3.8. 3ug BucuHe h=2.40m

YTuUuaj y 3uay-yHyTpallka cTpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =037 % >0,15 % = pmin
Position of neutral axis x =005 m <0,29 m = xmax
Ultimate shear force VRd = 204,60 kN >102,04 kN = VEd
Ultimate moment MRd = 327,32 kNm >149,99 kNm = MEd

KoeduumjeHT apmmpamna
_ Mzq _ 149.99-100
b-d*-f, 100-45°-2.0

eg =0.037; 7=0,987

MoTpebHa apmaTtypa y ropw0oj 30HM y Y npasuy
A, - A _ 149.99-100 7 77em?
¢-d-f, 0,987-45-43,48

YTnuaj y ctonn-gora 30Ha

Reinforcement and dimensions of the cross-section

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

MuHumanHa apmaTtypa
A_,,min >0,015xbxd = 6,75cm’

YTnuaj y cronu-ropwa 3oHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =037 % >0,15 % = pmin
Position of neutral axis X =005 m <0,29 m = Xmax
Ultimate shear force VRd = 204,60 kN >02,11 kN = VEd
Ultimate moment MRd = 327,32 kNm >106,41 kNm = MEd

KoedumumjeHT apmupara

M,  106.41-100
“b-d?-f, 100-44%.2.0
MoTpebHa apmaTtypa y ropkw0oj 30HM y Y npasuy
A - M, _ 106,41-100 _ 5 61cm?
¢-d-f, 0,991-44.43,48

ey =0.027; 7=0,991

MuHunmanHa apmatypa

A_,,min > 0,015xbxd = 6,60cm?

s1?

CtpaHa 6 on 8



B CAOBPAKRAJHU UHCTUTYT UUN p.o.o0.
(] | = HemarunHa 6/IV, 11000 Beorpag

3.9. 3ua BucmnHe h=1.90m

YTuuaj y 3uay-yHyTpawta ctpaHa
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =037 % >0,15 % = pmin
Position of neutral axis X =005 m <029 m = xmax
Ultimate shear force VRd = 204,60 kN >88,35 kN = VEd
Ultimate moment MRd = 327,32 kNm >93,25 kNm = MEd

KoeduumjeHT apmmpamra
M,  93.25.100
“b-d?-f, 100-45%.2.0
MoTpebHa apmaTypa y ropw0j 30HM y Y npaBuy
A, - Mg, _ 93.25-100 _4.85cm?
g-d-f, 0,982-45.43,48

Keg =0.023; ¢=0,982

MuHnmanHa apmatypa

A.,,min > 0,015xbxd = 6,75cm’

s1?

YTuuaj y cronn-gowa 30Ha

Reinforcement and dimensions of the cross-section

Foundation thickness is greater than twice the offset of the front wall jump. Reinforcement is not
required.

MuHunmanHa apmatypa
A_,,min>0,015xbxd = 6,75cm’

YTuuaj y ctronu-ropsa 30Ha
Reinforcement and dimensions of the cross-section

Reinforcement ratio p =037 % > 015 % = pmin
Position of neutral axis X =005 m <029 m = Xmax
Ultimate shear force VRd = 204,60 kN > 79,51 kN = VEd
Ultimate moment MRd = 327,32 kNm > 63,60 kNm = MEd
KoedumumjeHT apMmunpara
e, M,  63.60-100 —0.016: £=0,994

“b.d?.f, 100.442.2.0
MoTpebHa apmaTtypa y rops0oj 30HM y Y npasuy
A, - M, _ 6360100 3 34cm?

¢-d-f, 0,994.44.43,48

MuHumanHa apmaTtypa

A_,,min > 0,015xbxd = 6,60cm?

s1?

CrtpaHa 7 opn 8
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ONCrio3munJA BOJHE PAMIIE Y XEJIESHWUYKOJ CTAHNLIN BAYKA TOMNONA
DISPOSITION OF THE MILITARY RAMP IN BACKA TOPOLA RAILWAY STATION
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