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1.  INTRODUCTION

The project considered Detailed design for
reconstruction of existing municipal road KRZ2212
(Zvanarka - Skalak) from km 0+000 to km 2+105.

The present volume is a detailed phase design for
Part Civil and Structure which was integrated as a part
of Phase 1 of the project.

2. REFERENCE DOCUMENTS

KGP100-1910-1630-LST-6301 Design Report of
Part Geology

KGP100-1910-1210-RPT-6303 Design Report of
Part Road

3. CIVIL STRUCTURES. DESCRIPTION AND
RENOVATION.

3.1 Renovation

at station:

of existing Culvert1
0+189

Pipe section - pipe with clear diameter ®50cm, pipe
length L=7.0m. In good condition without the need
for replacement.

Inlet section - concrete inlet walls positioned in the
layout at 45 degrees with an average thickness of
60cm. The concrete of the walls is in apparently
good condition. The bottom of the inlet has been
eroded. The inlet part must be cleaned (mainly
shrubs) and the bottom should be renovated
according to the drawings. In addition, part of the
inlet walls has to be removed to the newly designed
ditch (see Culvert 1).

Outlet section - concrete retaining wall with a clear
height of 1,80 m and a wall thickness of 40 cm. The
visible side of the wall needs to be protected against
caving - reinforcement should be made with wall
build up to elevation 331,7m according to the
drawings. Cleaning of the bushes and deposits in the
area of the outlet should be undertaken.

1. BBBEAEHUE

HacTtoawmar MHBECTMUMOHEH MpOEeKT pasrnexaa
PaboteH NpoekT 3a PEKOHCTPYKLMS Ha
cblyecTByBaL, 0bwmHCkM NbT KRZ2212 (3BbHapka —
Ckanak) ot km 0+000 go km 2+105.

HacTtoawumaTt Tom npeacrtasnssa PaboTeH NpoekT no
yact CrtpouTenHo-KoHCTpyKTMBHaA, sBsBalla ce
WMHTerpupaHa 4act oT ®asa 1 Ha npoekTa.

2. MN3NOonN3BAHU U3TOHHULIN

KGP100-1910-1630-LST-6301 Mpoekt no Yact
["eonorus

KGP100-1910-1210-RPT-6303 lMpoekt no Mact
[MbTHa

3. CTPOUTENHUTE CBbOPBXEHUA.

OMUCAHME N PKOHCTPYKLUA

3.1 PeMOHT Ha cblecTByBaw, Bogoctok 1

Ha Km: 0+189

TpbbHa Yacm - Tpbba cbc cBeTbn oTBOp P50Ccm,
ObiknHa Ha Tpbbata L=7.0m. B gobpo cbcTosiHme
0e3 Hyxxga OT noamsHa.

BmoyHa yacm — ©ETOHOBM KPWITHU  CTEHWU,
pasnonoxeHn B nnaH nog 45 rpagyca cbc cpegHa
aebenvHa 60cm. beToHa Ha KpuUnNHWTE CTEHW € BbB
BUONMO [OOpo CbCTOsiHME. [bHOTO Ha BTOKa €
eposupano. BroyHata yacTt TpsibBa ga ce nouncTu
(NnpegymHO OT XxpacTv) U ObHOTO TpsibBa pa ce
Bb3CTAHOBM CbIMacHO 4epTexuTe. [JonbrHUTENHO
yacT OT KpUIHWTE CTeHM ce npemMaxeaT Ao
HOBOMpOEKTMpaHaTa kaHaBka (Bmx BogocTtok 1).

OmmoyHa Yacm — ©6eTOHOBa MOAMOPHA CTEHa CbC
ceeTna BucoymHa 1,80m n gebenvHa Ha cTeHaTa oT
40cm. Bugmmarta cTpaHa Ha cTeHaTta ce Hyxaae oT
3amTa cpewy obpywBaHe — Oa Ce U3BbpLUK
yKpenBaHe C HagswkgaHe po k.331,7 cbrmacHo
yepTexuTe. Heobxogmmo €  [OMbfHUTENHO
NMOYMCTBaAHE OT XpacTu U HAHOCK MpK OTTOKa.
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Culvert 1-Outlet/ Bodocmok 1 - Ommok

3.2 Renovation of existing Culvert 2

at station: 0+414

Pipe section - pipe with clear diameter ®80cm, pipe
length L=11.0m. In good condition without the need
for replacement. The pipe will be lengthened with 2m
of new pipe.

Inlet_section - concrete inlet walls asymmetrically
positioned in the layout with an average thickness of
30cm, height 2m and total length of 4,50 m. The
existent inlet wall should be removed and a new
water intake shaft, with dimensions in layout
1,55x2,10m, should be constructed

Outlet section - concrete outlet walls located in the
layout at 80 degrees with an average thickness of
45cm. The concrete of the walls is in apparently
good condition and the walls should remain. The
bottom of the outlet has been eroded. The inlet part
must be cleaned (mainly shrubs) and a new bottom
should be constructed, according to the drawings.

3.2 PemoHT Ha cbuecTByBaw BogocTok 2

Ha Km:0+414

TpubHa Yyacm - Tpbba cbCc cBeTbn orBop P8OCM,
ObmknHa Ha TpbbaTta L=11.0m. B gobpo cbcTosiHme
6e3 Hyxxaa oT noagmsiHa. TpbbaTa ce yabnkasa ¢ 2M
HoBa Tpbba.

BmoyHa yacm — ©ETOHOBM KPWITHU  CTEHW,
pa3nosfioKeHW acumMeTpuyHO B MNMlaH CbC CcpeaHa
pebenuna 30cMm, BucoymHa 2.0M 1 obwa AbImkuHa
4,50M. HannyHnTe KpUnHM CTEHM Ce Npemaxeart U ce
narpaxga HoBa BOAOMPMEMHA LuaxTa C pasmMepu B
nnaH 1,55x2,10m.

OmmoyHa 4Yacm — ©ETOHOBU KPUMHM  CTEHM,
pasnonoxeHn B nnaH nog 80 rpagyca cbc cpegHa
nebenvHa 45cm. beToHa Ha KpUMNHWUTE CTEHM € BbB
BMOUMO O00pPO CbCTOSHME M ce 3anassaTt. JbHOTO
Ha oTToKa e eposuparno. Heobxogumo e nouncTeaHe
OT XpPacTu M U3NbIHEHNE Ha HOBO CT.6ETOHOBO ABHO

CbIllaCHO 4YepTexuTe.

Culvert 2-Outlet/ Bodocmok 2 — Ommok
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3.3 Renovation of existing Culvert 3

at station: 0+542

Pipe section - pipe with clear diameter ®80cm, pipe
length L=10.0m. In good condition without the need
for replacement. The pipe will be lengthened with
1,0m of new pipe.

Inlet_section - concrete inlet walls asymmetrically
positioned in the layout, at 75 degrees to the
longitudinal axis of the culvert, with an average
thickness of 30cm. Part of the existent inlet walls
should be removed (the first 40 cm from the surface)
and a new water intake shaft, with dimensions in
layout 1,80x2,00m, should be constructed

Outlet section - concrete outlet walls located in the
layout at 85 degrees with an average thickness of
45cm. The concrete of the walls is in apparently
good condition. The section must be cleaned (mainly
shrubs) and a new reinforced concrete bottom
should be constructed, according to the drawings.

Culvert 3-Outlet/ Bodocmok 3 — Ommok

3.3 PemoHT Ha cbuecTByBaw BogocTtok 3

Ha KM: 0+542

TpbbHa yacm - Tpbba cbc cBeTbn otBop P80cm,
ObmkunHa Ha Tpbvbata L=10.0m. B gobpo cbcTtosiHme
0e3 Hyxxga oT nogmsaHa. Tpbbata ce yabmkasa C
1,0m HOBa Tpbba.

BmoyHa 4yacm — OGETOHOBW KPWIHU CTEHW, CbC
cpegHa pebenuHa ot 30cM  pasnonoXxeHu
CMMETPUYHO B NfaH nog brbi 75 rpagyca cnpsiMo
HagnbXHaTa OC Ha BOAOCTOKA. YacT OT HanmyHuTe
KpunHu cteHn (nbpeuTe 40cm OT NOBBLPXHOCTTA) ce
npemaxeat W Cce u3rpaxga HoBa BOZOMNPUEMHA
waxrta ¢ pasmepu B nnaH 1,80x2,00m.

OmmoyHa 4Yacm — GETOHOBM KPWUIHU CTEHM,
pasnornoxeHn B nnaH nog 85 rpagyca cbc cpegHa
aebenvHa 45cm. beToHa Ha KpuUnHWTE CTEHW € BbB
BuOMMO Jobpo cbeTosiHMe.  Heobxogumo e
MoYMCTBaHE OT XPacTu W U3MbIHEHWE Ha HOBO
CT.6eTOHOBO ABbHO ChIMNACHO YepTEXMTE.

3.4 Renovation of existing Culvert 3A

at station: 0+670

Pipe section - pipe with clear diameter ®80cm, pipe
length L=13.0m. In good condition without the need
for replacement. The pipe will not be lengthened.

Inlet section — is a water intake shaft from reinforced
concrete, with clear span in the layout 1,60x1,60m,
depth 2,50m and an average thickness of 25cm. The
shat is in apparently good condition, but according to
the new project is situated in the middle of the road
shoulder. A new shaft next to the old one must be
built. The old shaft should be kept and covered with
a new reinforced concrete 20 cm thick slab. The top
70cm of the walls of the old shaft must be
demolished. An opening of 0,8 by 0, 8 m is provided
for a connection between the two shafts.

34 PemoHT Ha cbluecTBYyBaLl

BopocTtok 3A Ha Km: 0+670

TpbbHa Yyacm - Tpbba cbc cBeTbn otBop P80cm,
ObimknHa Ha Tpbbata L=13.0m. B gobpo cbcTtosiHme
0e3 Hyxga oT nogmsiHa. Tpbbata ce 3anasBa 6e3
yaobJnKaBaHe.

BmoyHa yacm — npegcTaensiBa CcT.6eToOHOBA
BOJAOMPMEMHA LWIaxTa CbC CBETNN pasmepu B NnaH
1,60x1,60m, abnbounHa 2,50m n cpegHa aebenvHa
Ha cTteHuTe oT 25cMm. LllaxTaTa e BbB BUANMO A06po
CbCTOSIHME, HO nonaga B cpedata Ha OaHkeTa
CbIMacHO  HOBMAT  npoekT. Heobxognmo e
narpaxgaHe Ha HoBa LWaxTa HemnocpeacTBEHO A0
ctapata. Crapara waxta ce 3anassBa Kato ce
nokpmBa C HoBa CT.GeToHOBa nnoya ¢ gebenuHa
20cm. Hawn-ropHute 70cm OT CTeHUTE Ha cTaparTa,
lWaxTa ce paspywaear. 3a Bpb3ka Mexay ABeTe
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Outlet section - concrete outlet walls located in the
layout at 75 degrees with an average thickness of
40cm. The concrete of the walls is in apparently
good condition. The concrete bottom and walls must
be cleaned from the shrubs.

waxTtu e npeasmaeH oteop ¢ pasmepu 0,8x0,8m.

OmmoyHa 4Yacm — ©ETOHOBU KPWUIHW CTEHM,
pasnonoXeHn B MnaH nog 75 rpagyca cbC cpegHa
pebenuHa 40cm. beToHa Ha KpWUMHUTE CTEHU € BbB
Buaumo  [obpo cbcrodHue. Heobxogumo e

novyncrteaHe OT XpacTun Ha OEeTOHOBO ABLHO MU
KPUIHNTE CTEHU.

Culvert 3A-Outlet/ Bodocmok 3A — Ommok

3.5 Renovation of existing Culvert 4

at station: 0+891

Pipe section - pipe with clear diameter ®50cm, pipe
length L=7.0m. The pipe is completely blocked from
the side of the inlet and the outlet sections. The pipe
sections needs to be cleaned.

Inlet section — The construction of a completely new
water intake shaft with dimensions in payout
1,80x2,00m is envisioned. The shaft has to be
constructed without extension of the existing pipe.

Outlet section — the existing concrete outlet wall is in
very poor condition and lies within the road shoulder
in the new project, therefore it has to be removed. A
building of a new outlet area, consisting of a wall
parallel to the roadway and outlet walls 30 cm thick
located symmetrically in plan at 75 degrees is
needed. The new reinforced concrete bottom is
15cm thick and has runoff inclination of 14%. The top
40 cm of new wall, parallel to the road, will be formed
as a reinforced concrete belt, according to the
drawings.

3.5 PemoHT Ha cbuwecTByBaw BogocTtok 4

Ha Km: 0+891

TpbbHa yacm - Tpbba cbc cBeTbn oTBOp P50cm,
ObmknHa Ha TpvbaTa L=7,0m. TpbbaTta e HanbiHO
3aTnayeHa OT CTpaHa Ha BTOKAa M OTTOKa.
Heobxogumo e nouncreaHe Ha TPbLOHUAT BOOOCTOK.

BmoyHa yacm - npegBwxaoa ce WU3rpaxaaHeTo Ha
HaMbIHO HOBa BOAOMPUEMHA LLaxTa CbC pasMepu B
nnaH 1,80x2,00m. Llaxtata ce wu3srpaxga 6e3
yObkaBaHe Ha cbllecTByBallaTa Tpbba.

OmmoyHa 4Yacm - cblecTByBawaTa 0eToHoOBa
KpWIHa CTeHa e B MHOrO fOLLO CbCTOsIHME U nonaga
B O4YepTaHuATa Ha OaHkeTa CbrnacHo HOBUAT
NpoekT, eTo 3awWo € npeaBuaeHO HENHOTO
npemaxeaHe. Heobxooumo e usrpaxgaHe Ha HoBa
OTTOYHA YacT CbCTOsILLA Ce OT CTeHa ycrnopeaHa Ha
MbTHOTO MMATHC U KPWUIHU CTeHn ¢ aebenmHa 30cm
pasnornioXXeHn B MraH CMMETPUYHO Nog brbn 75
rpagyca. HoBOTO CTOMaHOGETOHOBO AbHO € ¢
pebennHa 15cMm u HaknoH Ha oTtToka 14 %. Ham-
ropHute 40cm OT ycrnopegHaTa Ha MbTS HOBa CTeHa
ce odopmat kaTto CT.0€TOHOB MOSAAC CbrnacHo
yepTexuTe.
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Culvert 4-Outlet/ Bodocmok 4 — Ommok

3.6 Renovation of existing Culvert 5

at station: 1+092

Pipe section - square section with a clearance of 2.0
x2,0m, length of the section L = 8.0m. In good
condition without the need for replacement.

Inlet section - concrete retaining wall with an average
thickness of 40cm, situated parallel to the layout of
road. It is necessary to build an additional concrete
board over the crown of the wall in accordance with
the drawings.

Outlet section - concrete retaining wall with an
average thickness of 40cm, situated parallel to the
layout of road. The wing walls are in good conditions
and it is not necessary to replace them. Only the
bottom slab of outlet should be established. As well
as, it is necessary to build an additional concrete
board over the crown of the wall in accordance with
the drawings.

3.6 PemoHT Ha cbuwecTByBaw BogocTtok 5

Ha KMm: 1+092

TpbbHa yYacm - KBagpaTHO CeYeHMe CbC CBETbI
oteop 2,0x2,0m, obmknHa Ha ceveHneto L=8.0m. B
[obpo cbecTosiHME 6e3 HyXaa OT nogMsiHa.

BmoyHa 4yacm - 6eToHOBa NOAMOPHA CTeHa,
pasnonoXeHNn B MfaH YCropeaHo Ha NbTa Cbe
cpegHa  pgebenuHa  40cm.  Heobxogumo e
nsrpaxgaHe Ha [onbrHUTENEeH cT.6eToHOB 6opa
Haf KopoHaTa Ha CTeHaTa CbrMacHO YepTexuTe.

OmmoyHa 4Yacm — OeToHOBa MnoAarnopHa CTeHa,
pasnofiokeHn B MfaH YCMOPedHO Ha NbTA CbC
cpeaHa pebenvHa 40cm. KpunHute cteHu ca B
[obpo cbCTOsiHME M He € HeobxogMmo pOa ce
3ameHAT. CamMo gbHHaTa nno4Ya Ha M3TMYanoTo
TpsibBa ga ce Bb3cTaHoBUM. HeobGxoammo e cbluio
Taka wu3rpaxgaHe Ha [JONbIHUTENEH CT.6eTOHOoB
Oopn Hag KopoHaTa Ha CTeHata  CbrnacHo
yepTexuTe.

Culvert 5-Outlet/ Bodocmok 5 — Ommok

3.7 Renovation of existing Culvert 6

at station: 1+571

Pipe section - pipe with clear diameter ®80cm, pipe

3.7 PemoHT Ha cbuecTByBaw BogocTok 6

Ha Km: 1+571

TpwbHa yacm - Tpbba cbc cBeTbn oTBop P80cm,
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length L=8.0m. In good condition without the need
for replacement. The pipe will be lengthened with
3,0m of new pipe.

Inlet section - concrete inlet walls with an average
thickness of 40cm, asymmetrically positioned to the
longitudinal axis of the culvert layout. The existing
inlet walls should be removed and a new water
intake shaft, with dimensions in layout 1,80x2,00m,
should be constructed

Outlet section - concrete outlet walls parallel in the
layout with the axis of road with an average
thickness of 40cm. The section should be extended
with an additional reinforced board above the crest of
the wall, according to the drawings.

ObmkKnHa Ha Tpbbata L=8.0m. B nobpo cbcTosiHMe
6e3 Hyxga oT nogmsiHa. TpbbaTa ce yabmkasa C
3,0M HoBa Tpbba.

BmoyHa yacm — 6eTOHOBM KpWUMHW CTEHW, CbC
cpegHa pebennHa ot 40cm  pasnonoXeHu
acUMeTPUYHO B MMaH CNpsSMO HagnbXxHaTa OC Ha
BOAOCTOKA. HannyHuTe KpUimHn cTeHn ce npemaxsat
M ce npegswkoa pfa Ce  W3rpaxauM  HoBa
BOAOMNPMEMHa LWaxTa ¢ pasmepu B nnaH 1,80x2,00m.

OmmoyHa yacm — 6eToHOBa MoAMOPHA CTeHa,
pasnonioXeHn B MfaH YCropeaHo Ha NbTa Cbe
cpeaHa  pebennHa  40cm. Heobxogumo e
narpaxgaHe Ha [OMbNHUTENEH CT.6eToHoB Goppa
Haf KopoHaTa Ha cTeHaTa CbrMacHO YepTexuTe.

Culvert 6-Outlet/ Bodocmok 6 — Ommok

Do bt le

3.8 Renovation of existing Culvert 7

at station: 1+752

Pipe section - pipe with clear diameter ®80cm, pipe
length L=8.0m. In good condition without the need
for replacement. The pipe will be lengthened with
2,0m of new pipe.

Inlet_section - concrete inlet walls asymmetrically
positioned in the layout, at 75 degrees to the
longitudinal axis of the culvert, with an average
thickness of 30cm. Part of the existent inlet walls
should be removed and a new water intake shaft,
with dimensions in layout 1,80x2,00m, should be
constructed

Outlet section - concrete outlet walls parallel in the
layout with the axis of road with an average
thickness of 40cm. The section should be extended
with an additional reinforced board above the crest of
the wall, according to the drawings.

3.8 PeMOHT Ha cbllecTByBaw, Bogoctok 7

Ha KM: 1+752

TpbbHa Yacm - Tpbba cbc cBeTbn oTBop P80cm,
ObimknHa Ha Tpbbata L=8.0m. B gobpo cbcTtosiHme
0e3 Hyxga oT nogmsHa. Tpbbata ce ygbmkaBa C
2,0M HoBa Tpbba.

BmoyHa 4yacm — GEeTOHOBW KPWNHWU CTEHU, CbC
cpegHa pebenuHa ot 30cM  pasnonoxeHu
CMMETPUMYHO B nnaH nog brun 70 rpagyca cnpsmo
HaanbXxHaTa oc Ha BOOOCTOKAa. YacT OT HannyHuTe
KPUIMHW CTEHW ce npemaxsaT U ce npeaswxaa fa ce
nsrpaxgm Hosa BoAOMpUEMHa LaxTta C pasmepu B
nnaH 1,80x2,00m.

OmmoyHa yYacm — OeToHOBa MOAMNOPHa CTEHa,
pasnonoXeHn B MfaH YCMoOpedHO Ha NbTA CbC
cpeaHa gebenvHa 40cm. BeToHa Ha KpUIMHUTE CTEHU
€ BbB BUAUMO [o6po cbecTosHmne. Heobxogumo e
usrpaxgaHe Ha [JonbrHUTENEH cT.6eToHOB 6oppa
HaJ KOpoHaTa Ha CTeHaTa CbINacHO YepTexuTe.
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Culvert 7-Outlet/ Bodocmok 7 — Ommok

3.9 Renovation of existing Culvert 8

at station: 1+817

Pipe section - pipe with clear diameter ®80cm, pipe
length L=11.0m. In good condition without the need
for replacement. The pipe will be lengthened with
2,0m of new pipe.

Inlet_section - Concrete wing wall with an average
thickness of 40 cm is situated parallel to the road.
Wing wall should be kept (buried into the backfill)
and a new water receiving chamber with dimensions
in plan 1,80 x2, 00m should be build.

Outlet section - concrete outlet wing wall with
average thickness of 40 cm and polygonal shape in
plan is situated parallel to the road. The concrete of
the walls is in apparently good condition. The outlet
section must be cleaned from sedimentation and a
new reinforced concrete board with the sections
30x30cm at the top should be constructed, according
to the drawings.

3.9 PemoHT Ha cbuecTByBaw BogocTok 8

Ha Km: 1+817

TpbbHa Yyacm - Tpbba cbc cBeTbn otBop P80cm,
ObmkunHa Ha Tpbvbata L=11.0m. B gobpo cbcrtosiHme
0e3 Hyxxga oT nogmsaHa. Tpbbata ce yobmkasa C
2,0m HoBa Tpbba.

BmoyHa yacm — 6eToHOBa KpWNHa CTeHa, CbC
cpeaHa pebennHa oT  40cm  pasnonoxeHa
ycrnopegHo Ha mbTd. KpunHaTta cTeHa ce 3anasea u
Ce usrpaxpga HoBa BOAOMPMEMHA LuaxTa C pasmepu
B nnaH 1,80x2,00m.

OmmoyHa 4Yyacm — ©OeTOHOBa KpWiiHa CTEHa, CbC
cpefgHa pgebenvHa ot 40cm n nonuroHanHa copma
pasnonoXeHa B MfaH ycnopegHo Ha nbTd. beToHa
Ha KpunHata CTeHM € BbB Buaumo Ao06po
CbCTOSAHME. Heobxoammo e novnucTBaHe Ha OTToKa
OT HaHOCW N U3NbITHEHUE Ha HOBO CT.6eTOHOB 6opAa
¢ Hanpe4Ho cevyeHne 30x30cm cbrnacHo YepTexuTe

i b
R TR AR L

Culvert 8-Outlet/ Booocmok 4 — Ommok
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3.10 New retaining wall from station: 0+433
to sta:0+448 and from sta.:0+675 to

sta.:0+700

To hold the banquet in the outline of the road

servitude is necessary to build an  additional
reinforced concrete retaining wall as follows:
m Foundation (width/thickness) 120/40cm
m  Wall section (above foundation) 130cm
m Total length for Phase 1 (15+25) = 40m
4. TECHNICAL SPECIFICATIONS

41 Formwork activities

Implementation of formwork must be done according
to the construction drawings subject to the following
acceptable deviances:

Table 1: Formwork deviations:

3.10 HoBa 3agbpxalwia cteHa oT kMm.: 0+433
8o Km.:0+448 un ot km.: 0+675 po

KM.:0+700

3a 3agbpkaHe Ha 6GaHkeTa B ouyepTaHusATa Ha
MbTHUAT CEPBUTYT € HeobXoauMMO u3rpaxgaHe Ha
OOMbIHUTENHA CT. GETOHOBA NOAMNOPHa CTeHa KaKTo
cnegga:

m  OcHoBara (wnpnHa/nebenvHa) 120/40cm
m Crenara (BncounHa Hag pyHoamerTa) 130cm
m OO6buwa gbmxuHa 3a ®asa 1 (15+25) = 40m
4. TEXHUYECKU UBUCKBAHUA

4.1 KodppaxkHn padoru

ManbnHeHneTo Ha kodpaxHuTe pabotu Tpsabea ga
Ce M3BbpWW crnopen CTPOMTENHUTE 4YepTexu npu
crnassBaHeTo Ha criegHUTe OOMYCTUMMU OTKITOHEHUS:

Tabnwuua 1: KodpakHn JonyCcTUMN OTKIOHEHNS:

OTKNOHEHWE B NOAMOPHUTE Pa3CTOSHUSA HA ENEMEHTUTE NOAJTOXEHU Ha OrbBaHe /
Deviations into the support length of the elements subject to bending:
Ha 1m gbmkuHa / for 1m’ length +25MMm
Ha uenuat oteop / for the entire space | +75mm
OTKNOHEHne OT BepTUKanata B Koppakute n NpeceyHnTe UM NNHUM
Deviation from the vertical lines into the formwork and their cross lines:
Ha uanarta Buco4ynHa Ha KoHCTpykuusaTa 3a / For the entire length of the structure:
®ynaoameHtv / Foundations | 2omm
Ctenun 1 kononn / Walls and Columns 10MM
lpean / Beams | 5um
OTmMecTBaHe Ha ocuTe Ha Kodopaxka OT NPOEKTHUTE 3a
Deviation of the formwork axis from design value:
®yHaoameHTn / Foundations 15MM
Crenn un kKononm / Walls and Columns | gum
penn / Beams 10MM
OTKMOHEHUS BbB BbTPELLUHUTE pa3Mepu Ha HanpeyvyHuTe ce4YeHns Ha eneMmeHTuTe / 0+(+5mm)
Deviations into the internal dimensions of element cross sections
MeCTHM HepaBHOCTU Ha kodhpaXkHUTE nnaTHa / 3Mm
Local roughness of the formwork plates

Minimum time period for removing of the formwork of
concrete cured under normal conditions (air
temperature 18+20°C and a relative air humidity of
60%):

MwuHMManHn cpokoBe 3a AekodpupaHe Ha OeToH
BTBbPAEH NPV HOpPMarHu ycroBus (Temnepartypa Ha
Bb3ayxa 18+20°C u oTHOCMTENHa BRAXHOCT Ha
Bb3ayxa 60%):
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Table 2: Removing of formwork. Minimum time:

Tabnuua 2: ekodpupaHe. MMHMManHn cpokoBe:

BepTtukaneH kodpax (rpean, konoHu, ctenun) / Vertical formwork (beams, columns, walls) | 4 gHu/daya
Kodppax Ha nnoun / Formwork for a slab 10 gHw/days
Kodpax 3a abHa Ha rpean / Formwork of beams bottom surface 14 gHu/days

4.2 Reinforcement activities

The design position of the reinforcement in the
formwork is provided against moving and checked
before concreting. The surface of the reinforcement
must not have substances that can have a
detrimental effect on the steel, the concrete or the
adhesion between them. The surface of the
reinforcement is checked before concreting. The
reinforcement concrete cover is as prescribed in the
construction drawings with tolerance from 0 to
+5mm.

During installation the reinforcement must conform to
the following tolerances.

4.2 ApMUPOBBYHU paboTu

[MpoekTHOTO MofoXeHne Ha apmupoBkata B
Kodopaxka ce ocurypsiBa cpelly npemMectBaHe u ce
npoeepsiea npean GeToHumpaHe. 1o MOBBPXHOCTTA
Ha apMMpoBKaTa He ce [OoMnycka Aa uma BeLlecTBa,
KOUTO MoraT [a OKaxaT BpefHO AEWCTBME BbPXY
cTomaHata, 6eToHa unu cuenneHneTo mexagy Tax.
[MoBbpxHOCTTAa Ha apmMmupoBKata ce npoBepsiBa
npean 6eToHMpaHeTo WU. BeTOHOBOTO MOKpUTUE Ha
apMmupoBkata e  cnopeg  nNpegnucaHoto B
KOHCTPYKTUBHUTE yepTeXn npu JonycTumMo
OTKITIOHeHue oT 0 go +5mm.

Mpy MoOHTaxxa Ha apmupoBKaTa TpsbeBa nOa ce
cnasBarT CregHuUTe JOMYCTMMU OTKITOHEHUS.

Table 3: Deviation in the position of the Tabnuua 3: OTKNOHEHWE B MOMOXEHNETO Ha
reinforcement bars: ApPMUPOBBYHUTE MPBTU:
Hocewwm npbTn 3a / Main reinforcement bars:
rpeau n konoHu / beams and columns 10Mm
nnoym cteHn u pyHgameHTn / slabs, walls and foundations 20Mm
CtpewmeHa / Stirrups: 10Mm
PasnpegenuntenHu npbTh 3a nnoyn un ctenu / Distribution reinforcement of slabs and walls 25MMm

Reinforcement is installed in the formwork without
any kind of damage.

4.3 Reinforcement activities

The manufacture, transport and laying of the
concrete mixture must meet BAC EN 206-1:2002.

The structure is concreted in compliance with the
design principles of reinforcement and formwork.

The cement for the performance of all concrete
works shall be Portland cement sulphate-resistant
corresponding to the norms of BOC EN 197-1. The
mechanical, physical and chemical requirements and
durability of cement are under BOC EN 197-1.

All structural concrete shall be cured in accordance

with the requirements of EN 1992-1-1:2004.

Provided that no additional concrete or finishes have
to be applied to the cured surface, curing shall be by

ApmupoBkaTa ce MOHTUpa B KodhpaxHaTta dopma
6e3 kakBMTO 1 [a e noBpeau.

4.3 BeTtoHoBU paboTu

Mpon3BoacTBOTO, TPAHCMOPTUPAHETO U NonaraHeTo
Ha GeToHHaTa cmec TpsibBa Aa otroBaps Ha BC EN
206-1:2002. KoHcTpykuusita ce GeToHMpa kaTo ce

crnasBaTt MPOEKTHUTE MONIOXEHUS Ha apMupoBKaTa u
Kohpaxa.

LInMeHTBT 3a n3nbrHeHne Ha BCU4kn 6eToHn Tpsibea
aa e cyndarToycTonyms nopTnaHauMMeHT
oTroBapsw, Ha Hopmute Ha BOC EN 197-1.
MexaHu4HuTe, PUNYHUTE N XUMUYHUTE U3UCKBaAHUS
N M3UCKBaHMATA 3a ObLATOTPANHOCT Ha UMMEHTa Ada
ca cbrnacHo b[1C EN 197-1.

[pmxnTe 3a KOHCTPYKTUBHMS OETOH wWwe O6baat B
CbOTBETCTBME C U3nckBaHusTa Ha EN 1992-1-1:2004

I'Ipvl ycnosue, ye HAMa  [a ce nonarat
[OMbMHUTENTHO KONMMYecTBO OETOH mnu 3aBbpLuBaLl
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spraying all surfaces with curing compound directly
after screeding.

Only curing compounds approved by the
Superintendent may be used. Slabs must be covered
with a membrane after finishing.

When the ambient temperature exceeds 32 degrees
Celsius, the Contractor shall carry out curing around
the initial set by fog sprays and commence water
curing for 14 days, as soon as it is practicable. No
curing compound shall be used in placement during
hot weather. Vertical surfaces shall be protected by
impermeable shutters and shaded from the direct
heat of the sun

Table 4: Concrete specification:

crnoi 6eToH BbpXy BTBbpAsiBaLLaTa ce NOBbPXHOCT,
rpywxute 3a 6eToHa LWe 6baaT 4pe3 NpbCkaHe Ha
BCMYKM MOBBPXHOCTM CbC CbOTBETHA [JobaBka
OVPEKTHO cnep WM3non3BaHeTo Ha Bubpupaliarta
neTBa.

MoraT pa ce wsnonseaT camo BTBbpAsBaLLM
nobasku, o0n06peHu oT PbkoBoguTens
ctpoutencTBo. Cnen kpanHaTta obpaboTka, nnounte
TpsiGBa Oa ce NokpuaT ¢ MeMbpaHa.

Korato BbHWHaTa Temnepartypa Hagxsbpns 32
rpagyca Uensuin, U3nbnHUTENAT e NOMNOXNU rpuxin
3a 6eToHa nNpu NbpBOHAYarHOTO BTBbpAsiBAHE 4pe3
npbCckaHe ¢ BoAa (Kato Mbrna) U e 3anovHe rpuxm
C u3nonseaHe Ha Boda 3a 14 OHW, Bb3MOXHO Hau-
ckopo. Hsma pa ce w3non3eat pobaBku 3a
BTBbpAsBaHe npu nonaraHe Ha 6eTOH B ropeLlo
BpemMe. BepTukanHute noBbpxHOCTM We O6baar
3alUMTEHN OT HENPOMOKaeM Kodpax 1 3alnTeHn oT
OVPEKTHO CITbHYEBO HarpsiBaHe.

Table 4: Knacndvkauusa Ha 6eToHa:

Knac no msipka Ha cndaraHe Ha 6eToHHaTta cmec no BAC EN 206-1 / Slump range

class according to BDS EN 206-1

S3 (100 mm -
160 mm)

Knac Ha makcumanHusa pasMmep Ha gobasbyeH MaTepuan / Maximum aggregate size

Dmax 22 mm

class

LiwmenT Tvn no BAC EN 197-1/ Cement type BDS EN 197-1 CEM| s
MuHumanHo ceabpxaHue Ha uumeHT / Minimum cement content 300kg/m3
MakcrmanHo BoAoUMMEHTOBO cboTHoLeHue (B/L) / Maximum water-cement ratio <055
(W/C) -
Knac no sikoct Ha HaTuck no BAC EN 206-1 Ha 28 geH / Concrete strength class C16/20

4.4 Concrete surface finishing

Class U1 is a screeded finish for surfaces of roads or
of foundation beds, slabs and structural members to
be covered by backfill, subsequent stages of
construction, bonded concrete topping or cement
mortar beds to receive paving, and on exposed
surfaces of paving where a superior finish is not
required. It is also the first stage for finishes U2 and
U3. The finishing operations shall consist of levelling
and screeding the concrete to produce a uniform,
plain or ridged surface, surplus concrete being struck
off by a straight edge immediately after compaction

Class U2 — Wood Float is a floated finish for surfaces

4.4 O6paboTKka Ha NOBBLPXHOCT 6€TOH

Knac U1 e 3aBbpllek ¢ Bubpupallata rpega 3a
MOBBLPXHOCTM HA MbTMWa WM nerna  3a
dyHOAMEHTU, MMOYN U KOHCTPYKTUBHWU ENEMEHTH,
KouTo LWe ObAaT MOKPUTM CbC 3amnblIHEHME,
cnegsalum dasv Ha CTPOUTENCTBO, CBbp3Ball, 6eToH
unu nerna oT UMMEHTOB pa3TBOP 3a NOCTaBsHE Ha
HacTuka W BbpPXy OTKPUTM MOBBLPXHOCTU C
HacTurka, KbOeTo He € HeobxoaumMm Mo-kayecTBeH
3aBbpllek. Ton e Cbwo MbpBUMAT eTan Ha
3aBbpwBaHe U2 n U3. 3aBbpluBawmte onepauuun
e ce CbCTOoAT B noAgpaBHABaHE U yniibTHABaAHE C
Bubpupawa netea Ha 6eToHa, 3a ga ce MOCTUTHE
e[HaKkBa, rnmagka unu HabpasgeHa NOBBbPXHOCT, KaTo

M3nuIIHMS OeToH Obae npemaxHaT C paBHa
netea/npas pbb HenocpeacTBEHO cneqn
YNNbTHSABAHETO.

Knac U2 — ,C obpBeHa Manamaluka” e 3aBbpLUeK 3a
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of beds and slabs to receive mastic paving or block
or the paving bedded in mastic and for exposed
surfaces or paving where a hard smooth steel
trowelled surface is not required. Floating shall be
carried out after the concrete has hardened
sufficiently and may be by hand or machine.

Class U3 — Steel Trowel is a hard smooth steel
trowelled finish for surfaces of concrete pavings, tops
of walls, copings and other members exposed to
weathering, surfaces of beds and slabs to receive
thin flexible sheet, and tile pavings bedded in
adhesive, and seating for bearing plates and the like
where the metal is in direct contact with the concrete.
The surfaces shall be trowelled under firm pressure
and left free from trowel marks

4.5 Working joints treatment

All control joints shall be in the positions and formed
in accordance with the typical details as shown on
the Drawings.

Construction joints in slabs shall be positioned as
shown on the drawings or at the discretion of the
Superintendent, such that the maximum area poured
at any one time is less than 50 m? and the length of
the largest side is less than 8 m.

Exposed faces of all construction joints to be
connected to new concrete shall be properly cleaned
and roughened by air and water or wire brushing or
scabbling to show the tips of the coarse aggregate
within twelve hours of casting. If the set has
progressed too far and this is not possible the
previous work shall be bush hammered and cleaned
to present a suitable surface to cast new work.
Reinforcement  shall continue through the
construction joints.

5. STRUCTURAL ANALYSIS AND DESIGN

5.1 Introduction

The subject of the following statistical calculations is
monolithic structures of newly designed components
to the existing roadway and culverts, as detailed in
Section 3 of this note.

NMOBBbPXHOCTU Ha Nerna v nNioYu 3a nonaraHe Ha Kt
HacTunka unm 610K UK HacTumnka, NoNOXeHa BbpXy
KAT W 3@ OTKPUTU MOBBPXHOCTM WM HACTMUIIKM,
KbEeTO TBbpAa rnagka noebpxHOcT obpaboTeHa ¢
MeTanHa MuUCTpusi He e Heobxoguma. ObpaboTkarta
C Manamalwka we 6bae M3BbpLIBaHa crneq KaTo
GETOHBLT Ce € BTBbPAMI AOCTAaTbYyHO M MOXeE fa ce
M3BBbPLLUBA Ha PbKa Ui ¢ MallunHa.

Knac U3 — ,C meTanHa muctpus” e TBbpa rMagbk
3aBbpLIEK C MeTanHa MUCTPUSA 3a MOBBPXHOCTU C
OeToHOBa HacTunka, ropHa 4acT Ha CTeHwu,
KOpHM3u/napanetTn u gpyru enemMeHTu, N3rNoXeHn Ha
aTMOCKEPHN BNUAHUSA, MOBBPXHOCTU Ha nerna wu
nnoYM 3a nonaraHe Ha TbHKW MbBKaBW MOKPUTUSA, U
OCHOBMW 3a MNMOYKMN 3a HACTUIIKa C LMMEHT U OCHOBWU
3a HocelUM NraHk1 1 NogoOHK, KbaeTo MeTanbT € B
OUPEKTEH KOHTaKT ¢ 6eToHa. [MoBbpxHOCTUTE LLE
6baat o6paboTBaHN C MUCTPUSI C TONsIM HaATUCK U
0e3 ga ce OCTaBsAT criean oT MUCTpUSTA.

4.5 O6paboTka Ha paboOTHU rpaHULMU

Bcuukn cyrn u pabotHu rpaHuum we 6baat Ha
MecTa U 0ocgopMeHn B CbOTBETCTBME C TUMOBUTE
JeTtannu, nokasaHn Ha YepTtexure.

PaboTHute rpaHMuu B nnouyute uWwe Gbaar
MoCTaBeHM, KAKTO € MOCOYEHO Ha YepTexnTe Unm no
npeLeHka Ha PbkoBoaUTENst CTPOUTENCTBO, Taka Ye
MakcuMarHaTta 30Ha, KbAeTo e ce uanee 6eToHa
Mo KOeTO U Aa e BpeMme e no-manka oT 50 m’ u
ObIDKMHATA Ha Hal-ronamarta cTpaHa e no-mMarnka oT
8 M.

OTKpUTUTE MNOBBPXHOCTM Ha BCUYKU CTPOUTENHU
dyru, kouTto TpsibBa ga 6baaT CBbp3aHN KbM HOBUS
OeToH, We 6baaT npaBUNHO MOYUCTEHU W
HanpaBeHW rpybu 4Ype3 Bb3OyX U Boga MNU 4pes
TereHa 4yeTka WNW HarpanaBsiBaHe 3a [a MNoKaxe
BbpxoBeTe Ha eapus gobGaBbyeH Matepuan Ao
JBaHageceT yaca OT MU3NMBaHeTO. AKO CTArHeTo e
HanpegHano TBbpae MHOro U onucaHuTe paboTu ca
HEBB3MOXHN MPeauHMAT MaTtepuan we 6bae
OYyKaH C YeTka M MOYWUCTEH, Taka 4ye Jda ce Mnomnyyu
noaxoasilia MOBBbPXHOCT, OO KOSTO Lie ce u3nvea
HoB 6eToH. ApmupoBKaTa LWe npoabIkM npes3
cTpouTenHara dyra.

5. CTPYKTYPEH AHAINU3 N AU3AWH

51 YBop

MpeameT Ha cregBawMTe CTaTUYECKN UIYMUCIEHUS
ca MOHONUTHUTE KOHCTPYKLMK Ha
HOBOMPOEKTMPAHNTE €MEMEHTM KbM MbTHOTO NAaTHO
N CblLeCTBYBaLMTE BOAOCTOLM, NOAPOOHO onmcaHu
B TOYKa 3 OT HacTosiaTa 3anucka.
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5.2 Reference documents 5.2 M3non3BaHn HOPMaTUBHU [OKYMEHTHU
BDS EN 1990 Eurocode — Basis of Structural BOC EN 1990 Eurocode - OCHOBa Ha
2003 Design 2003 KOHCTPYKTUBHUA NPOEKT
BDS EN 1991-  Eurocode 1: Actions on Structures BAC EN 1991- Espokog 1: Bwbagenctsvme Bbpxy
1-1:2004 Part 1-1: General Actions - 1-1:2004 CTPOUTENHUTE KOHCTpyKumu. Yact
Densities, self-weight, imposed 1-1: MnbTHOCTW, coBCTBEHN Terna
loads for buildings W MOonesHn HaToBapBaHWA B
crpagu.
BDS EN 1991-  Eurocode 1: Actions on Structures BOC EN 1991- Espokog 1: Bb3gencrsue Bbpxy
1-3:2006 Part 1-3: General Actions — Snow  1-3:2006 CTpOUTENHUTE KOHCTpYKUuKW. Yact
Loads 1-3: OCHOBHMU Bb3AENCTBUS.
HaToBapBaHe OT cHar
BDS EN 1991-  Eurocode 1: Actions on structures BOC EN 1991- Eurocode 1: Bb3genicTtBusi Bbpxy
1-4:2005 Part 1-4: General actions - Wind 1-4:2005 KOHCTpykumn Yact 1-4: O6wm
actions Bb34ENCTBUA — HaToBapBaHe OT
BATHP
BDS EN 1994-  Eurocode 1: Actions on structures BJC EN 1991- Espokog 1: Bx3gencreume Bbpxy
1-5:2005 - Part 1-5: General actions - 1-5:2005 CTPOMUTENHUTE KOHCTPYKUMK. HacT
Thermal actions 1-5: OCHOBHU Bb3OENCTBUA.
TemnepaTtypHu Bb3OencTeus
BDS EN 1991- Eurocode 1 - Actions on BOC EN 1991- EBpokog 1: Bb3gencrtaume Bbpxy
3:2006 structures - Part 3: Actions 3:20063 CTPOMUTENHUTE KOHCTPYKUMU. HacT
induced by cranes and machinery 3: Bb3gencTtaume OT KpaHoBe U
OpYyrv MaLuvHu
BDS EN 1991- Eurocode 1 - Actions on BOC EN 1991- Epokop 1: Bb3genctemne Bbpxy
4:2006 structures - Part 4: Silos and 4:2006 CTPOMTENHUTE KOHCTPYKUMK. HacT
tanks 4: Cnnosu n pesepsoapu
BDS EN 1998- Eurocode 8: Design of structures  BAC EN 1998- EBpokog 8: [poekTupaHe Ha
1:2005 for earthquake resistance — Part 1:2005 KOHCTPYKLMNNUTE 33 CEU3MUYHN
1: General rules, seismic actions Bb3aencTeuda. Yact 1: O6wm
and rules for buildings. npasuna, CeM3sMNYHN Bb3OENCTBUSA
1 NpaBura 3a crpagu
BDS EN 1998- Eurocode 8 - Design of structures  BC EN 1998- Espokog 8: lNpoektupaHe Ha
4:2006 for earthquake resistance - Part 4:  4:2006 KOHCTPYKUMNTE 332 CEU3MUYHN
Silos, tanks and pipelines Bb3gencTeus. Yact 4: Cunysn,
pesepBoapu 1 Tppbonposoan
BDS EN 1998-  Eurocode 8: Design of structures  BAC EN 1998- EBpokog 8: lNpoektupaHe Ha
5:2005 for earthquake resistance - Part 5:2005 KOHCTPYKUMMTE 38 CEU3MUYHU
5:Foundations, retaining Bb3gencTeus. Yacr 5:
structures and geotechnical dyHaameHTH, noanopHU
aspects KOHCTPYKLMM U FTE0TEXHNYECKN
acnekTu
) . EBpokop 2: lNpoekTupaHe Ha
BDS EN 1992- Eurocode 2: DeS|gn.of concrete BOC EN 1992- 6eTOHHM U CTOMAHODOETOHHM
) structures - Part 1-1: General ) .
1-1:2005 o 1-1:2005 KOHCTpyKummn. Yact 1-1: O6wm
rules and rules for buildings
npaswna u npasuna 3a crpagu
Eurocode 2 - Design of concrete g:fg:gﬁ ichg;:g%pei:i::
BDS EN 1992- structures - Part 3: Liquid BOC EN 1992- KOHCTOVKLM. UacT 3: KOHCTOVKLMAM
3:2006 retaining and containment 3:2006 pykunu. : pyKu
Ha pe3epBoapu 3a TEYHOCTU U
structures
HacunHW matepuanu
BDS EN 1997- Eurocode 7: Geotechnical design  BAC EN 1997- EBpokop 7: eoTexHu4ecko
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1:2005 - Part 1: General rules 1:2005 npoekTnpaHe. Yact 1 OCHOBHM
npasuna
. HOPMMW 3a npoekTupaHe Ha
Issue BSA Standards for design of cpncrete ny6n. 6CA, OETOHHN N CTOMaHOBETOHHMN
structures for hydrotechnical
nom.1, 1989r. Op. 1, 1989r. KOHCTPYKLIMM 32 XMAPOTEXHUYECKMN
structures
CbOPBXKEHWMS
. . PBKOBOACTBO 3a
EM 1110-2- E'(\)"niﬁgt”egtHh gristg‘h;‘?g:fe'”forced EM1110-2-  Opa3vepsisaHe Ha
2104:1992 y 2104:1992 CTOMaHob6eToHOBM
structures
XNOPOTEXHMUYECKM CLOPBKEHUS
Issue BSA, Standards for design of retaining nyon. 6CA, HOPMMW 3a npoektupaHe Ha
br.10, 1986 r. walls 6p.10, 1986 r.  MOANOPHM CTEHM
Design standards of road and HOPMW 3a npoetupake Ha muTHu
; ; N Xenes3onbTHU MOCTOBE U
railway bridges and culverts
BOAOCTOLM
PbKoBOOCTBO MO reoTexHUKa
Geotechnical Manual developed pa3paboTeHo CbrnacHo
Sofia 2012 under the reqwrement.s of . Codputsi 2012 N3NCKBaHMATa Ha eBpoko 7
Eurocode 7 Geotechnical Design. "eoTexHMYECKO NpoeKkTupaHe nog
Edited by Professor G.llov obwaTta peaakumsa Ha npod.l.
Wnos
5.3 Structural materials 5.3 CtpowvTenHun matepuanu
5.3.1 Concrete 5.3.1 beToH
Unit weight 7¢=25.0 kKN/m3 EAvHnYHO Terno 7¢=25.0 kN/m3
Poisson coefficient v=0.2 KoedwmumeHT Ha NMoacoH v=0.2
Table 5: Concrete properties: Tabnuua 2: XapaktepucTnki Ha 6eToHa:
CONCRETE/ Elastic modulus/ Compressive Tensile strength/ Tensile strength/
EETOH enMa%ﬂTmHHoacT strength/ SlKoCT Ha OMbH SKOCT Ha OMBH
£AKOCT Ha HaTucK fetm, MPa fetk, 0.05, MPa
Eb, GPA fe, MPa
C16/20 (B20) 29 16 1.90 1.30
5.3.2 Reinforcement 532 ApmMunpoBka

Characteristic Yield strength of reinforcement
fx=420 MPa

5.3.3  Structural steel

Characteristic Yield strength of steel (S235JR)
fx=225 MPa

5.3.4 Foundation Properties

Existing culverts and their elements are implemented
in the earth layers with the following bearing
capacity:

m Culvert1(GRT 2) Ro=0.40MPA

MpaHWUa Ha NposnayeaHe Ha apMyUpoBKaTa
f,=420 MPa

5.3.3 KOHCTpyKTMBHaA cTOMaHa
'paHuua Ha nposnayvBaHe ctomaHa (S235JR)
fx=225 MPa

5.3.4 Xapakrepuctukm Ha OcHoBaTta
CobliecTByBaLLmMTE BOLOCTOLM U TEXHUTE ETIEMEHTH
ca U3NbMHEHM B 3€MHM NIacToBe CbC criegHaTa
Hocella CnocoOHOCT:

m Bopgoctok 1 (UMB2) Ro=0.40MPA
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m Culvert 2 (GRT 3) Ro=0.60MPA
m Culvert 3 (GRT 4) Ro=0.40MPA
m  Culvert 3A (GRT 4) Ro=0.40MPA
m Culvert4 (GRT 4) Ro=0.40MPA
m  Culvert 5 (GRT 4) Ro=0.40MPA
m Culvert 6 (GRT 4) Ro=0.40MPA
m Culvert 7 (GRT 4) Ro=0.40MPA
m  Culvert 8 (GRT 4) Ro=0.40MPA

Foundation of the retaining wall to hold the banquet
is designed for natural or artificial embankment with
the following assumed bearing capacity Ro =

225 kPa.

5.4 Loading

The following loads and impacts are taken into
account in the calculations of the structures:

[G] Construction structure dead load
yf=1,20.

the concrete

m bulkk weight of reinforced

25,0 kN/m*

m  steel bulk weight
78,5 kN/m°

[P] Bulk weight of flooring insulation, etc..

elements, yf = 1,35

m total uniformly distributed load:
1kN/m?
[Vl Payload, yf =0,5~1,50.
m total uniformly distributed load:
5kN/m2
[E] (EH) Lateral earth pressure, yf = 1,35

The load from the compacted embankment around
the facility was established at the following
characteristics of the bulk material:

m  bulk weight of the drained embankment
18,50 kN/m3

m bulk weight of the saturated embankment

m Bopoctok 2 (UI'B3) Ro=0.60MPA
m Bopoctok 3 (UI'B4) Ro=0.40MPA
m Bopgoctok 3A (UIMB4) Ro=0.40MPA
m Bopoctok 4 (UI'B4) Ro=0.40MPA
m Bopocrtok 5 (UI'B4) Ro=0.40MPA
m Bopoctok 6 (UMB4) Ro=0.40MPA
m Bopoctok 7 (UI'B4) Ro=0.40MPA
m Bopgoctok 8 (MIB4) Ro=0.40MPA

dyHOoameHTa Ha mogdnopHata CTeHa 3a 3afbpaHe
Ha 6aHKkeTa € npOeKTUpaH 3a eCcTeCTBEeH MK

M3KyCTBEH HacMn C  Hocewa  CnocobHocT
Ro=225 kPa.
54 HaToBapBaHe

B wu3uncneHmsaTa Ha KOHCTPYKUMWTE Cca B3ETK
npeasua crnegHuTe HaToBapBaHUS U Bb3AENCTBUS:
[G] CobCcTBEHO TErNO CTPOUTENHA KOHCTPYKLMSA
vf=1,20.

m ob6eMHo Terno Ha ctomMmaHob6eToH
25,0 kN/m®

| | 06eMHO Terno Ha ctomaHa
78,5 kN/m®

CobcTBEHO Terno HaCTUKM n3onawuum un
ap.enemenTtn, yf = 1,35

[P]

m obuwo paBHOMEPHO pasnpegeneHo
HaToBapsaHe:  1kN/m?

[V] lMones3Ho HaToBapBaHe, yf =0,5~1,50.

m obuo paBHOMEPHO pasnpegeneHo
HaToBapBaHe:  5kN/m2

[E] (EH) CTtpaHunyeH 3emeH HaTtuck, yf = 1,35

3eMHMAT HaTUCK OT YNNbTHEHUAT HaCun OKOJ10

CbOpBbXEHMeTo € onpegerneH npun cnegHute
XapaKTepuUCTtukmn Ha HaCUMHUAT maTtepuarn:
| obeMHo Terno AOpeHnpaH Hacun
18,50 kN/m3
| 00eMHO Terno Ha BOAOHACUTEHUS Hacun
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21,60 kN/m3 21,60 kN/m3
m internal friction angle E  brbfl HA BbTPELLHO TPUEHe
¢ =30° ¢ =30°
m Poisson coefficient m  KoeduumeHT Ha [NoacoH
p=0.28 p=0.28
The intensity of the horizontal soil load in active earth WHTeH3nTeTa Ha  XOPW3OHTAIHOTO NoYBEHO
load is determined by the coefficient of active earth HaTOBapBaHe npu akTMBeH 3eMeH HaTUCK ce

load Ka = tang(45-0.5¢)*2 = 0.333.

The intensity of the horizontal soil load at rest is
determined by the coefficient of earth load at rest Ko
= 1-sin(p) = 0,50 (Jaky Formula).

[E]/ (EHS) Lateral earth load from loaded bulk
prism, yf = 1,35

m  assumed intensity g= 20kN/m’

[E]/ (EHD) Dynamic earth load, yf = 1,00.
m height intensity of the embankment 2,50
2.0kN/m’

[S] Snow load, yf = 1,4.

The regulatory (characteristic) load intensity for the
weight of the snow for 1m?’ flat ground is set at -
Sk=1,20 [kN/m2].

The transfer coefficient for load from the flat ground
to the load on the roof - n=1,0.

[Tl

Temperature load,
yf=1,1.

Structures exposed to the sun will be designed to
withstand temperature range of plus 33°C to minus
13°C, corresponding to the outside temperature.
Structures which are not exposed to the sun will be
designed to withstand temperature range from plus
to minus 20°C.

[Q] Seismic load, yf=1,0

The seismic load (design earthquake reoccurrence
period, of 475 years) has the following
characteristics:

onpegens ¢ kKoeUUNEHT HA aKTUBEH 3eMEH HaTUCK
Ka = tang(45-0.5¢)"2 = 0.333.

MHTeH3uTeTa  Ha  XOPU3OHTANHOTO  NOYBEHO
HaTtoBapBaHe nNpwW TMOKOW Cce onpegens ¢
KoedmLMEHT Ha 3eMeH HaTuck B nokon Ko = 1-sin(g)
= 0,50 (Popmynarta Ha Jaky).

[E]/ (EHS) CrtpaHunyeH 3emeH HaTUCK OT
HaToBapeHa HacunHa npusma, yf = 1,35

H NpueTa MHTEH3MBHOCT g= 20kN/m’

[E]/ (EHD) [OwuHamuyeH 3emeH HaTuck, yf = 1,00.

B VHTEH3MBHOCT 3a BMCOYMHA Ha Hacuna 2,50
2.0kN/m’

[S]

HaTtoBapBaHe oT cHsr, yf = 1,4.

HOpMaTMBHaTa (XapaKTepMCTM‘-IHa) MHTEH3NBHOCT 3a
HaToBapBaHe OT Terryioto Ha CHeXHaTa MNMOKpMBKa 3a

1|v|2 XOpU3OHTanHa  3eMHa
onpegeneHa Ha - Sk=1,20 [kN/m2].

MOBBPXHOCT €

KoetdvumeHta 3a npesBexgaHe Ha ToBapa oOT
XOPM30OHTasHa 3eMHa NOBBbPXHOCT KbM HaTOBapBaHe
BbpXy nokpus - u=1,0.

[T] HatoBapBaHe OT TemnepaTtypa,
yf=1,1.

CTpouTenHuTe KOHCTPYKUWMW, M3MOXEHW Ha CIbHUE
we ObOoaT nNpoeKkTMpaHM 3a Bb3OENCTBMETO Ha
TemnepaTypeH AuanasoH ot nnoc 33°C [0 MUHYC
13°C, oTroBapsiliM Ha BbHIIHATa TemnepaTypa.
CTpouTenHuTe KOHCTPYKLMKN, KOUTO HE Ca U3MOXKEHU
Ha CnbHUE we obaar NpoeKTupaHu 3a
Bb3OENCTBMETO Ha TemnepaTypeH [guanasoH oT
nnoc MuHyc 20°C.

[Q] CeusmunyHo HaToBapBaHe, yf = 1,0
OnpepeneHuaT  cem3amuyeH  ToBap  (MPOEKTHO
3eMeTpeceHne C nepuod Ha nosTopsieMocT 475 r.)
nMma crnegHnuTe XxapakTtepucTuku:
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m Reference maximum ground acceleration m
agr=0.11
m Coefficient of facility significance m
yI=1.0
m Subgrade type (GRT4) A m
m Behavior coefficient (structure / embankment) m

q=3.0/15

EXPLANATORY NOTE
PART CIVIL & STRUCTURAL
KGP100-1910-1220-RPT-6301
0

PedepeHTHO  MakcumanHo
3eMHaTa OCHoBa

yCKOpeHue Ha
agr=0.11

KoedhunumneHT 3a 3HAYMMOCT Ha CbOPBXKEHNETO
yI=1.0
Twn Ha 3emHaTa ocHoBa (UMB4) A

Koedhmumnent Ha nosepeHue (KOHCTpykumsa /
Hacwun) g=3.0/1.5

CeunsmmuHa onacHocT (475 r. nepuog Ha NoBTOpPAEMOCT)

(9)

) ] yf‘ﬂ'l p {4
B 2>0.26 (PY-0.32)
[0 0.18<a<=0.26 (PY-0.23g)
0.13<a<=0.18 (PY-0.15g)
0.09<a<=0.13 (PY-0.11g)
[ | OBnacTex ueHTbp/Hacenexue Hag 50000
5000 - 10000
10001 - 25000
« 25001 - 41562
s WM AAHUA
—— Mvur knac 1
—— Mvur knac 2
[0 Asoeupn

KapTa cbc cemamuyHa onacHocT (475r. nepuog Ha nosTopsiemoct) / Map with seismic hazard (475

year return

period)

3.00 -
2.50 -
2.00 1
1.50

1.00 080

0.50

Yekoperme /Acceleration [g]

0.00

0.000 1.000 2.000

3.000
T[s]

4.000 5.000

UNsuncnutener cnektbp Sd(T) 3a xopu3oHTanHa n BepTukanHa nocoka
Computing spectrum Sd (T) for horizontal and vertical direction

A three-component spectrum of the seismic impact
has been used with the following components:

MpunoxeH
CEN3MNYHOTO Bb3AENCTBUE C KOMMOHEHTU:

e TPUKOMMNOHEHTEH CNeKkTbp Ha

m  [QSx]= {1.0x[Qx]; 0.3x[Qy]; 0.3x[Qz]} m [QSx]= {1.0x[Qx]; 0.3x[Qy]; 0.3x[Qz]}
m [QSy]={0.3x[Qx]; 1.0x[Qy]; 0.3x[Qz]} m [QSy]={0.3x[Qx]; 1.0x[Qy]; 0.3x[Qz]}
[LM] Dynamic load A-110, [LM] MoaswxHO HaToBapBaHe A-110,

vf=1,5.

yf=15.
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Load of dynamic composition - vehicle column
TYPE A-110, as follows:

m Single vehicle two axis by 110kN at axis

] Linear load two lines with total

11 KN/m’

intensity

The break force in the road elements calculation is
assumed equal to 77 kN. The horizontal load in this
case is applied to the level of the pavement's upper
edge in the form of two parallel and equal forces
spaced 1,9 m from one another.

a)
|1

g
I 150 m i“'ﬂ'z"‘

6) 11

P=110kN/m |1
T TTT TT

I

HaTtoBapBaHe OT MOABWXEH CbCTaB - aBTOMOOMIHA
konoHa TUIM A-110 kakTo cnepga:

m EamHunyHo Bo3uno nBe ocu no 110kN Ha oc

m  JlvHeeH TOBap ABe MBULM C OBLLA UHTEH3NBHOCT
11 KN/m’

Mpn n3uncngasaHe Ha NbTHUTE eNemMeHTn ce npuema
cnunpartenHa cuna paBHa Ha 77 kKN. XopusoHTanHoTo
HaToBapBaHe B TO3M Crly4yal ce nmpunara Ha HMBOTO
Ha ropeH pbb HacTunKa BbB BV Ha [BE PaBHU U
ycrnopeaHn Ccunu, pasnofioXeHW Ha pascTosHue
1,9 m egHa ot gpyra.

055m|

oo m

0,60m| | 130m| |
S et

ABTOMOOUNHa konoHa A-110 / Standard vehicle line A-110

5.5 Load Combinations
The following load combination have been
composed:

] Basic combinations load:

[C1]=1,2[G]+1,35[P]+1,5[V]+1,4[S]+1.35[E]+1.1[T]
[C2]=0,9[G]+0,9[P]+0,35[V]+1,8[E]+1.1[T]
[CN]=[C]+[P]+[V]+[SI+[E]+[T]

m Exceptional load combination (for earthquake
conditions):

[C3]=1,0[G]+1,0[P]+0.5[V]+0.8[S]+1,0[E]+1,0[QS]

5.6 Evaluation of the obtained results

For the evaluation of the final results from the
calculations coefficient of significance class was
adopted y1=1,0 - Il class.

5.6.1 Global stability verifications:

The maximum edge stresses at the base plate are
75.7 kPa less than Ro0=1,3*230=299kPA. The
minimum buoyance coefficient 1.43.

5.5 ToBapHu CbueTaHus

CbcTaBeHn ca cnegHuTe TOBapHU KOMBUHaLMK:

m HaToBapBaHe npu OCHOBHO cbyeTaHue Ha
ToBapwuTe:

[C1]=1,2[G]+1,35[P]+1,5[V]+1,4[S]+1.35[E]+1.1[T]
[C2]=0,9[G]+0,9[P]+0,35[V]+1,8[E]+1.1[T]
[CNI=[GI+[P]+[VI+[SI+[E]+[T]

m HaTtoBapBaHe
3eMeTpbC:

[C3]=1,0[G]+1,0[P]+0.5[V]+0.8[S]+1,0[E]+1,0[QS]

npu ocobeHo cbyeTaHue -—

5.6 OueHka Ha nony4YyeHUTe pesyntaTu

3a oueHka Ha KpaliHWTe pe3ynTaTu OT HanpaBeHuTe
N34yncneHns e npuet kKoedWUMEHT Ha Knac Ha
3HayumocT yI=1,0 - Il knac.

5.6.1 O6wwa npoBepka Ha yCTOMYNBOCT:

MakcumanHute pbbOBM HaMpexeHMss B OCHOBHA
NIoCKOCT ca 75,7kPa Nno-Manku oT
Ro=1,3*230=299kPA. MuHumaneH KoepUUNEHT Ha
nannysaxe 1,43.
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The subbase has adequate bearing capacity.

5.6.2 Concrete structure verification:

Based on the internal shear forces a verification on
reinforced concrete load bearing capacity in normal
sections and the action of shear forces was carried
out;

It is assumed that the main dimensions of the cross
sections are as follows:

m Bottom of the outlets - 15 cm thick;

m Water intakes shafts bottoms 25 cm thick;
m Walls of water intakes shafts 20 cm thick;
m Foundation of shoulder supporting retaining wall

30 cm;

m Vertical wall of the retaining wall 20 cm;

The following main reinforcement has been
assumed:

m Outlets bottom N10/20;
m  Water intakes shafts bottoms N10/20;
m  Walls of water intakes shafts N12/20
m  Foundation of the retaining wall N10/20;
m  Wall of the retaining wall N10/20;

5.7 Structural details

5.7.1  Cracking control, minimum concrete covers
and reinforcement:

For cracking control in concrete studied structures
the following criteria for the maximum size of cracks
has been assumed:

m Underground structure (direct contact with
water or soil) wk = 0.30mm

For the purposes of the calculation process the
following values of the minimum concrete cover by
types in structures has been assumed:

m  Concrete underground walls and foundations in

3emHaTta ocHoBa uMMa Heobxogumarta Hocella
CMOCOBHOCT.
5.6.2 lMpoBepka cT.6eTOHOBA KOHCTPYKUUS:

Bb3 ocHoBa Ha nony4vyeHnTe paspesHn ycunuma e
M3BbpLUEHa TMpoBepKa Ha CTOMaHOOETOHOBUTE
€erneMeHTM 3a Hocelwa CnocoOHOCT Mo HOpMarlHu
ceyeHus 1 3a AeUCTBUETO Ha HanpeyHu cunwu;

MpueTto € OCHOBHWUTE pa3Mepu Ha HanpeyHuTe
ceyeHUs [a ca KaKkTo crnefBa:

m [bHo Ha uatnyana c gebenuHa 15cm;

m [bHa Ha BogonpueMHM Wwaxtu ¢ aebenuHa
25cwm;

m CreHn Ha BogonpuemMHW wWwaxtu ¢ aebenuHa
20cwm;

m  PyHOoameHT Ha NognopHa CTeHa 3a 3agbpiKaHe
Ha 6aHkeTa 30cMm;

m BepTtukanHa cteHa Ha mognopHaTa cteHa 20cwm;

Mpueta e cnegHata  OCHOBHA  apMMpOBKa:
m [bHo Ha n3tTM4ana N10/20;
m [bHa Ha BoOONPUEMHU LLaxTu N12/20
m  CTeHn Ha BOAOMPUEMHM LIAXTH N12/20;
m  DdyHOameHT Ha nonopHa cTeHa N10/20;
m CreHa Ha nognopHaTta cTeHa N10/20;
5.7 KoHcTpykTMBHM AeTannu

5.7.1 KoHTpon Ha nykHaTUHW, MWHMMAIHO
B6EeTOHOBO NOKPUTUE N apMUPOBKa:

3a KOHTPON Ha nNyKHATUHWTE B W3cCneaBaHuTe

CTOMaAHOOETOHOBM  KOHCTPYKUMM  ca  Npuetu
CrnefHUTE KPUTEPUMM 3a MaKkcumarneH pasmep Ha
nyKHaTUHUTE:

m [loasemHa KOHCTPYKUMA (NPSK KOHTaKT C BoAa
nnun no4sa) wk=0.30mm

3a HyXXguTe Ha U3YUCIUTENHUAT MNPOLIEC ca NpueTn
crnegHUTe CTOMHOCTM Ha MUHUMANHOTO OEeTOHOBO
NOKPUTUE NO TUNOBE KOHCTPYKLMK:

| BeToH noasemMHa YacT CTeHuU U beHD,aMeHTI/I Cc
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direct contact with soil or water ac=50mm NPSK KOHTaKT CbC NoYBa unu Boga - ac=50mm

m Concrete for visible concrete surfaces

ac=30mm

The minimum reinforcement is assumed on the basis
of the following suggestions::

m  According EM 1110-2-2104
As.min=0.0028*Ac

m  According ACI 350M
As.min=(fc)*0.5*/(4*fy)*Ac

According EC2
As.min=max(0.0013; 0,26*fctm/fy*Ac)

The final assumed minimum reinforcement for
reinforced concrete sections is 0.0014 of the
concrete cross-section for each side of the section.

5.7.2 Detailing of Concrete Reinforcement:

Basic rules for anchoring and bending reinforcement
bars, used in construction reinforcement according to
the recommendations of BS EN 1992-1-1 are
presented in the following paragraphs:

The main anchor length

) |b,rr_]d = (0;4) (Cs{l}" fbd)r .
following formula: where O is

assumed value fyd (420 or 235 MPA), and for

ultimate stress of the adhesion (fbd) is assumed
1.95MPA for concrete C16/20.

id determined by the

a) OCHOBHa Ab/HKMHA Ha 3aKoTesHe |, npn
OMbH, MEpeHa No ocoBaTa NMHKMA, 3a BCAKa
dopma

m betoH 3a Bngumm 6eTOHOBM NOBBLPXHOCTU
ac=30mm

MuHMManHaTa apMmMpoBKa e npueTa Bb3 OCHOBA Ha
n3bpoeHnTe No-Jony NPeanoXeHns:

m CobrnacHo EM 1110-2-2104
As.min=0.0028*Ac

m CobrnacHo ACI 350M
As.min=(fc)*0.5*/(4*fy)*Ac

m CwrmacHo EC2
As.min=max(0.0013; 0,26*fctm/fy*Ac)

OKoHuaTenHo e npneTo MmHMManHata apMunpoBKa
3a cTtomaHobeToHOBM cedeHuss pga e 0.0014 ot
HanpeyHoTo 6eTOHOBO ceuvyeHMe 3a Bcsgka OT
CTPaHNTE Ha CeYeHneTo.

5.7.2 KoHCTpynpaHe Ha apMupoBKaTa:

B cnepBawmTe pegoBe ca npeacTtaBeHM OCHOBHM
npaeBuna 3a 3akOTBAHE M OrbBaHe  Ha
apMUPOBBYHUTE npbTU N3Mon3BaHn npu
KOHCTpyupaHe Ha apmupoBKaTa CbrnacHo
npenopbkute Ha BAC EN 1992-1-1:

OcHoBHa AbMk1MHa Ha 3akoTBAHE e onpeerneHa
cbrracHo dopmynarta no-gony:

Ib,red = (6/4) (csd/ foa),

kKato 3a Oy € npueta

CTOMHOCT fyd (420 unun 235 MPA), a 3a rpaHuM4HOTO

HanpexeHue Ha cuenneHve l(fbd) e npueto 1.95MPA
3a 6etoH C16/20.

254
o -
R

90° < o < 150°

b) EkBMBaneHTHa AbMHMHA Ha
3aKoTBSIHE NPH CTaHOApTHa NpaBa
KyKa

a) Main length of anchoring Ib in case of tension measured according to the centerline for each shape
b) Equivalent length of anchoring for standard straight hook
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. YN f—e}
JIb.e f:,_g !
d) EKBMBaneHTHa AbMKHHA e) EKBMBaneHTHa Ob/MHHa
Ha 3aKOTBAHE NpH Ha 3aKOTBAHE NpH
CTaHAApPTHA NPUMKa 3aBapeH HanpeyveH NpbT

¢) Equivalent length of anchoring for standard inclined hook; d) Equivalent length of anchoring for standard
loop; e) Equivalent length of anchoring in case of welding transverse bar;

HauuH Ha 3akoTBsiHe ¢ Kyku / Anchoring with hooks

Road bar diameter

OunameTtbp Ha npbTa/

MuHUManeH gnameTbp Ha AOPHMUKA 338 KOCK 1 Npasu NpbTH/
Minimum diameter of the mandrel for the sloped and straight hooks

® < 16mm 40
® > 16mm 70
(. unu/or ( (|———|.—d unu/or (
50 d=30: 50

d<3® unu 3abapsBaHe B orbBKaTa
or welding into the bend
200

MuHMManeH AnameTbp Ha AOPHMKaA 3a orbBaHe / Minimum diameter of the mandrel for bending
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5.8 Summary of the calculations 5.8 0O606LWeHne Ha U34YncneHnsATa
Retaining wall. General stability verifications. OrpaHununTenHa cteHa. lNpoBepka Ha yCTOMYMBOCT.
45 ,30, 45 60
| | 50kN/m 16.50 1.96
NI
\ | EHD
| ==
EH1 JZd T HS
= hw : S
- _\ pu, N
T 42167 98
Fy Fx'Y | Fy'X | [Lc1[Lc3[Lc4
kN/m kN/m kNm/m | kNm/m FlIHEE
G 0.65 0.58 000 | 2705 | 00 175 1.00 | 1.00 | 1.00
EH1 1.00 0.43 -2.32 00 1.0 0.0 0.00 | 1.00 | 0.00
EH2 1.00 043 | -369 0.0 16 0.0 1.00 | 0.00 | 1.00
HW 1.00 023 -4.91 0.0 -1.1 0.0 0.00 | 1.00 | 0.50
LMH 1.00 0.86 -7.84 0.0 6.7 0.0 1.00 | 0.80 | 0.80
EHD 1.00 067 | -1.08 0.0 07 0.0 0.00 | 0.00 | 1.00
u 068 0.00 0.00 84 0.0 5.7 0.00 | 1.00 | 0.50
T 0.00 0.00 421 0.0 0.0 0.0 1.00 | 1.00 | 1.00
ACC 0.65 058 | -2.98 1.49 A7 1.0 0.00 | 0.00 | 1.00

Cxema n Tabnuua c npmetute yeunus / Sketch and chart with assumed forces.

Sliding verifications lMpoBepka Ha xnb3raHe

npoeepka Ha xnbarake / sliding verification
SF xnwarane / sliding = ( [V]*u+L*c)/[H] LC-1 LC-2 LC-3
OBwwa eepTukanHa cuna

Total vertical force

ObLwa xopu3oHTanHa cuna

Total horizontal force

MpweTa nnowy B 0cHOBHa chyra

Assumed foundation area

MpueTa koxesns B OCHOBHa tyra

Assumed cohesion at foundation

MpweT koeULMEHT Ha TPMeHe OCHOBHa cbyra
Assumed coefficient of friction

WauncneH koedULMEHT Ha cUrypHocT
Estimated safety factor

[HonycTum koebUYMEHT Ha cUrypHocT
Allowable safety factor

[V], kN 271 18.6 214

HLkN | 73 93 | 123

Am 1.20 1.20 1.20

m 0.60 0.60 0.60

SF sliding | 2.22 1.21 1.05

SFmin 1.30 1.20 1.05
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lMpoBepka Ha obpbLLaHe

nposepka Ha obpbuaHe / turning verification

SF overturn = [Mr)/[Ma] LC-1 LC-2 LC-3
i T R KT KT
?3: wpipiam g MalkNm| 83 | 133 | 138
g:::‘nca',‘:: ';:::;‘;‘:;:: Ha curypHocT SFover. | 210 | 132 | 127
ﬂl‘l’:i‘;mr :::e?;“::::: HEONPEE SFmin | 150 | 120 | 1.20

Bearing capacity of foundation.

HocunmocnocoBHOCT Ha 3eMHaTa OCHOBa

3eMHa OCHOBa - HOCMMOCNOCOBHOCT
Fondation bearing capacity LC-1 LC-2 LC-3
v kN 27 19 21
Hl kN 7 9 12
WU 026 | 037 | 043
eccentricity
MaKCUManHu HanpeXkKeHus OcCHOBHa dyra
P HosHadyral oo | 533 | 548 | 829
maximum foundation stresses
HOCHMOFHOCDﬁHOFT H 442 430 284
bearing capacity
Hocumocnocoﬁ:}oc-r - MUHUMYM M 2.00 175 1.50
bearing - admissible
60
| |} 50KN/m’ 16.50 1.96
(="
S IMH— o
jﬁ, EHD
EH1 7 8 = =
i HW & ~ :f -
(')’—z::. O
- %] 7"
! — (U? !
4.21(6.7) 9.8
F-x F-y F-x*Y F-y*X LC-1|LC-3|LC-4
kN/m kN/m kNm/m | kNm/m FIHEE
G 0.65 0.58 0.00 -27.05 0.0 175 1.00 | 1.00 | 1.00
EH1 1.00 0.43 -2.32 0.0 1.0 0.0 0.00 | 1.00 | 0.00
EH2 1.00 043 -3.69 0.0 -16 0.0 1.00 | 0.00 | 1.00
HW 1.00 0.23 -4.91 00 -11 0.0 0.00 | 1.00 | 0.50
LMH 1.00 0.86 -7.84 0.0 6.7 0.0 1.00 | 0.80 | 0.80
EHD 1.00 0.67 -1.08 0.0 0.7 0.0 0.00 | 0.00 | 1.00
u 0.68 0.00 0.00 84 0.0 5.7 0.00 | 1.00 | 0.50
T 0.00 0.00 421 0.0 0.0 00 1.00 | 1.00 | 1.00
ACC 0.65 0.58 -2.98 1.49 17 -1.0 0.00 | 0.00 | 1.00

Cxema n Tabnuua c npuetute yeunusa / Sketch and chart with assumed forces.

PART CIVIL & STRUCTURAL EXPLANATORY NOTE AND CALCULATIONS

KGP100-1910-1220-RPT-6301

Page 22 of

23

printed 10/02/2016



DOCUMENT TYPE EXPLANATORY NOTE
Document Title PART CIVIL & STRUCTURAL
Document # KGP100-1910-1220-RPT-6301
Revision # 0

Road construction elements. Verification base on the [MbTHM KOHCTPYKTMBHWM enemeHTW. [lpoBepka npwm
assumption, that element is working as simple npuemaHe 3a pabota kaTto cBOOOAHO noAanpsiHa

supported slab. nnouva.
Ne pmay.| d Lx Ly Mn,x | Mny | Monx | Mon,y | Asx,n | Asy,n | Asx,on | Asy,on [ As,min
[txt] kNm® [cm| m m kNm/m | kNm/m | kNm/m | kNm/m | em¥m' | em®m' | emPm' | ecm¥m' | em®mo
C2-1 [300(20) 130 | 205 [ 430 | 250 1.96 1.45 1.95 112 | 088 | 065 | 2.80
C2-2 [300/20) 180 | 205 | 563 | 478 | 293 | 264 | 257 217 1.32 119 | 2.80
3A 584 |20| 160 | 160 | 7.15 715 | 385 | 385 | 249 | 249 1.33 133 | 280

Road construction elements. Verification base on the [MTbTHM KOHCTpPykTMBHU enemeHTw. [lpoBepka npu
cantilever assumption.

npmnemMmaHe 3a KOH30J1Ha cxema.

20kN/m’
[TTIIT1I 1

1 1 H
h f % = =
ini A il | EHD ]
. Acc] . =} H OESH =TT
L . o| (! — s -
TIM 45w B H
1818 H| |
Her m 1.00 1.20 1.40 1.60 1.80 1.20
b m 1.00 1.00 1.00 1.00 1.00 1.00
h m 0.20 0.20 0.20 0.25 0.25 0.30
h1 m 0 0 0 0 0 0.15
Huac m 1.00 1.20 140 1.60 1.80 1.20
EH kN 2.90 4.18 5.68 7.42 9.40 4.18
kNm | 0.97 1.67 265 3.96 564 1.67
EW kN 5.00 7.20 9.80 12.80 16.20 7.20
kNm 1.67 2.88 457 6.83 9.72 2.88
EHS kN 10.00 12.00 14.00 16.00 18.00 12.00
kNm 5.00 7.20 9.80 12.80 16.20 7.20
EHD kN 0890 | 1282 [ 1744 | 2278 | 2884 | 1.282
kNm | 0.593 1.025 1.628 2430 3.460 1.025
ACC kN 1.10 1.32 1.54 2.20 248 1.98
kNm 0.55 0.79 1.08 1.76 2.23 1.19
Q-1 kN 2292 | 29.64 37.07 | 45.22 54.08 29.64
Q-2 kN 14.89 19.98 25.77 32.70 39.95 20.64
M-1 kNm 9.97 15.22 21.87 30.09 | 40.01 15.22
M-2 kNm 6.28 9.97 14.83 21.38 29.15 10.36
ho m 0.145 0.145 0.144 0.194 0.194 0.245
Q-max | kNm | 2292 [ 29.64 37.07 [ 4522 54.08 29.64
M-max | kN 9.97 1522 | 2187 | 3009 | 4001 | 1522
Qb-xtc | kN 43.07 | 43.07 | 47.98 58.81 64.42 83.66
As |cm2/m’| 2092 | 3192 | 4621 | 4719 | 6275 | 1.889
As-min_|cm2/m’| 2.600 2.600 2.600 3.250 3.250 3.900
cm2/m’| 3.93 3.93 5.65 5.65 7.54 3.93
As-uab | Gpoit 5 5 5 5 6.67 5
mm N 10 N 10 N 12 N 12 N 12 N 10
Check M| kN Okl Ok! Ok! Ok! Okl Ok!
Check Q| kN Ok! Ok! Ok! Ok! Ok! Ok!

Cxema un Tabnuua c npuetnte pasmepm 6eToH 1 apmuposka / Sketch and chart with assumed
concrete and reinforcement dimensions.
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