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Development of Bulgarian Technical Codes in
Geotechnics - An Overview

= Development of Bulgarian norms and standards in Geotechnics
began after the end of the II-nd World War.

= Standards for determining physical properties of building soils
have been published in the 50s, while their mechanical properties
have been released in the 60s.

= Foundations’ design norms have been prepared and published in
several stages from 1962 to 1973.
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Development of
Bulgarian
Technical Codes
in Geotechnics

Norms for Flat, raft
and pile foundations,
foundation in loess
collapsed soils, as
well as machine
foundations became
effective in the same
period.

First design codes for
seismic regions in
Bulgaria were
available back in
1964.

Chronicle of the I

period
Time period Documents Edition

First period — The beginning

50s years Standards for the physical First
properties

60s years Standards for the mechanical First
properties
Foundations’ design norms First
Incl. raft foundations, pile First

1962 - 1973 foundations, foundation in loess
collapsed soils, machine
foundations etc.

1964 (After the | First design codes for seismic First

Skopie’s
Earthquake)

regions in Bulgaria
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Development of Bulgarian Technical Codes in
Geotechnics - An Overview

= Second period of the Bulgarian Codes
development.

= Codes and standards created in the 60s were
improved and utilized between 1974 to 1996.
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Development of
Bulgarian
Technical Codes
in Geotechnics

All codes for building
structures and
foundations created
after 1962 are based
on the Limit States
Method (LSM).

Meanwhile, a lot
more standards for
roads, railways and
bridges design came
in use, thus covering
extensive sections in
Geotechnical
Engineering.

Chronicle of the II

period
Time Documents Edition
period
Second period - improving
Foundations’ design norms
Incl. raft foundations, pile foundations,
foundation in loess collapsed soils, | Second
1974 - 1996 | machine foundations etc.
Standards for the physical and|Second
mechanical properties
Norms for retaining walls First
1988 Recommendations for use of geo-| First
textile
1974 - 1996 | A lot more standards for roads, railways

and bridges design came in use, thus

covering extensive sections in

Geotechnical Engineering.




Bulgaria's participation in EC7
preparation

Bulgaria have participated in
preparation of EC7 back in the
years between 1990 and 2000,
when the correspondence
between EC Technical Comity
and Prof. Emil Toshkov, the
Head of Geotechnical

Engineering Department of

Sofia Construction Research

Institute was initiated.
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Bulgaria's participation in EC7
preparation

= Prof. E. Toshkov was Head and Founder of
the majority of our Foundation codes -
for:

= flat and pile foundations,
= machine foundations,

= foundations for landslides
= and others.
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Existing Bulgarian codes

Machine foundations Foundations in leoss




Developments during the period

Reinforced
Soil nails embankments
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Bulgaria's participation in EC7
preparation

= Prof. Toshkov’s statements about EC7 advocated the thesis
for considering the national experiences and values of
achieved technical parameters.

= Particular attention was paid to foundations in loess, to the
seismic effect from earthquakes and the impact of machine
foundations.

= However, these statements also embraced the new
inventions of the other European countries such as the
novelties in geo-synthetics, soil nails, "in situ" methods of
study and more other.
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Bulgaria's participation in EC7
preparation

= Comments on partial coefficients’ values
showed principle agreement with EC7, but
there were differences about the cohesion
values.

= There were still no prerequisites for
reliable cohesion values, which is why
their particular ratio was 1.8, and in the
past it was even 2.0.
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Development of
Bulgarian
Technical Codes
in Geotechnics

In the spirit of our
agreement with the
European trend for
reliable cohesion
value, there were the
Norms for landslides
protection in 2001
coming out.

The partial cohesion
factor in this
document was 1.6
and the internal
friction angle was
1.2.

Chronicle of the 111

Time Documents Edition
period
Third period — transitional to Eurocode
Correspondence between European
specialists and institutions, incl.
1996 - Bulgarian.
2009 Conferences and meetings
Researches and publications First
5001 Norms for landslides protection First
2010 Formal Introdution of Eurocode First




Bulgaria's participation in EC7
preparation

The final edition of EC7 and
its translation in Bulgarian
language, as well as the
preparation of our National
Annex were supervised by
Prof. Trifon Germanov from
the 56-Technical Committee

at the Bulgarian

Standardization Institute.



Bulgaria's participation in EC7
preparation

Thanks to the extremely well
organized work in the
Bulgarian Standardization
Institute by Mrs. Eng. Iren
Dabizheva, Bulgaria was

ready on time with the

translations of EC7 and its

National Annex.

A bunch of our specialists
have attended JRC seminars
about the EC7 introduction

into our construction practice.
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Bulgaria’s steps in bringing the Eurocodes and
national applications in action

= Invention and adoption of our National Annex to
EC7 were preceded by several years of promotion
and interpretation.

= A few scientific conferences and short
qualification courses took place in this period.

= Books and publications with solved examples
came out of print.

= Most of the above were devoted to EC1, EC2,
EC3, EC4 and ECS.
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Manuals and books on the Eurocode
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Bulgaria’s steps in bringing the Eurocodes and
national applications in action

= National Annex to EC7 was compiled under the impact of the
following prerequisites:

e Former Bulgarian Code used as a base the Limit States Method (LSM)
and there was a 40 years of local practice already accumulated;

e Technological upgrading and modernization in Geotechnics have just
started in the year of 2000;

e The introduction period was insufficient for objective assessment of
the latest technologies;

e Norms for landslides protection from 2001 happened to be transitional
for the adoption of European Standardization.
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BE o
Selection of Design Approach

= A quick comparison with our norms shows that the closest to their
nature is the second design approach (DA2).

= There are identical values of coefficients even for the pile
foundations.

= CEN statistics shows that DA2 is selected by 55% of Member -
States for geotechnical design (without resistance for slope
stability design), DA1 - 30% and DA3 - 10%.

= 65% of Member - States have selected DA3 for the slope stability
design, followed by only 25% for DA1 design; while only Spain
preferred to work with DAZ2.
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BE o
Selection of Design Approach

= So far our standards have been very close to the Russian ones
(SNIP), but historically we can find their roots in German and
partly in the French such.

= Germany and France are using project approaches that are also
chosen by many member states, and these are DA2 and DA3 for
general slope stability.

= PBritain and Italy are operating with design approaches adopted by
a smaller number of countries, and this is DA1 for general cases
and for slope stability.

= PBritish and Italian Geotechnical Standard are not popular in
Bulgaria, respectively it is difficult to find coincidences with our
rules.
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Selection of Design Approach

Eurocode was drawn
mainly from highly
qualified German,
French, British
professionals.

Their different design
approaches are an
evidence for the bright
Geotechnical tradition
in these countries.
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Analysis of EC 7 Bulgarian National
Application

= There is information about all of the 29 articles of EC 7 available
in the national annex, and there are only 5 of them where we
meet some differentiation.

= Bulgarian national annex to EC7 accepts very big part of norms
and values, recommended by the general document.

e For instance, suggested values of particular coefficients y used for
determination of the computing design values of geotechnical impact
F, are the same as the ones available in table A.1 from Appendix 1 to
EC7.

e According to article 2.4.7.3.2 about particular impact coefficients or
their effect, we need to accept the suggested values from tables A.3,
A.4 of EC7 and so on.
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Peculiarities in
Bulgarian National
Annex

There are differences
among the values of

partial coefficients for
soil characteristics.

They are written in
table NA.1 to article
2.4.6.2.

Values of cohesion and
friction angle differ from
the suggested ones;

they remain the same
as the ones in our
previous codes

Table NA.1 to article 2.4.6.2:

Soil parameter Symbol Value
Friction angle Vi 1.20
Effective cohesion Y. 1.60
Undrained shear Y eu 1.4
strength
Axial pressure Y qu 1.4
Volume weight e 1.0




B oo
DA2/DA3

= Bulgaria has adopted the second Design approach DA2 to
calculate geotechnical structures. This is written in article
2.4.7.3.4.1.

= There is one exception to the rule. Tasks for slope stability are
solved by the help of DA3, the third project approach. This is how
is recorded in article 11.5.1 of the national annex.

= Adoption of DA2 was grounded by Bulgarian traditions, as
reflected in current foundation standards.

= The argument for choosing DA3 in tasks solving slope stability
issues is the same as the one that has Germany and several other
European countries.

= DAZ2 is not suitable for automated determination of such
problems.
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Values of Limit Distortions

= The 3 important peculiarity of Bulgarian National Annex to EC7
are tables NA.2 and NA.3 at article 2.4.9, which cover the values
of limit distortions like settlement and rotation of flat foundations
for different types of structures.

= These tables are carried over from previous flat foundation
standards.

= This paragraph is according to the Informative application H to
EC7.
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Tables NA.2: Limit settlement [cm]

N? | Type of structures and foundations Displacement type [ Limit settlement,
cm
1 EaponaHenHn 6e3ckeneTHu crpaau:
a) Ha MBUYHM (DyHOAAMEHTU CpenHo cnisrane 5
b) Ha obLwia nnoya 10
2 | Crpaau c Hocelwm 6eToHHN (CTOMaHO6EeTOHHM) CTeHN No cuctemata | CpeaHo cnsiraHe 12
“Eapopa3mepeH kodpax” Ha obuia nnoya
3 | Crpaau no cuctemaTa “lakeTHO noBauraHun naoymn”:
a) Ha eanHUYHK DyHOAMEHTU CpenHo cnsirane 5
b) Ha obwa nnoya 10
4 | CkeneTHu CTOMaHOBETOHHM Crpaan Ha eanHNYHU yHAAMEHTH MakcuMarnHo
abCcontoTHO cnsraHe 6
5 |[Crpaau c Hocewm TyxneHn unu eapobnokoBu HeapMupaHwu cteHu | CpegHo cnsraHe 6
Ha MBMYHM (DYHAAMEHTM
6 |Crpagn c TyxneHn wnn egpobnokoBu CTeHu, apMupaHu cbe | CpegHo cnsiraHe 5
CTOMaHO6GETOHHM MOSICM MO BCUYKKU €TaXKU M MO usnata Ab/MKMHA Ha
crpagata
7 | KopaBu crpagu unu CbopbXeHus Ha obwa nnoyva (cunosu, kynu u | CpegHo cnsraHe 15
apyrm) ¢ BucoumHa a0 100 m BKIOUMTENHO M CrpaauM CbC
3aKOpaBEHWN KOHCTPYKLUUKN HA NOA3EMHUTE EeTaXu
8 | EaHOeTaxkHW NpOMULLNEHWN Crpagy Ha eAuMHUYHW (dyHOAMeHTu, a
CblO Taka W Apyrun crpagn ¢ nogobHa KOHCTPYKLMS MpU OCOBO
Pa3CTOsIHNE Ha KOJIOHUTE:
a)/=6m A6CoNIOTHO cnsiraHe 6
b) /=12 m 8
9 [ CBO6OAHO CTOSALWM KOMUHM Ha obLua nio4a A6CONIOTHO cnsiraHe 15
10 | Crpagn M CbOpPBXEHWS, B YMUTO KOHCTPYKUMW HE Bb3HMKBAT | MakCcMManHo 12

OONbJIHUTENHU YCUJTINA OT HEPAaBHOMEPHU CNdraHus

abcontoTHO cnsaraHe




Tables NA.3: Limit rotation [rad]

Type of structures and foundations

Displacement type

Limit rotation, rad

1 EnponaHenHn 6e3ckeneTHn crpagm Ha uBMYHWM yHAaMeHTU unn | OTHOCUTENHO  OrbBaHe  Ha 0,0007
Ha obwa nnoya CTeHuTe
HaknoHsiBaHe B  Harnpe4yHa 0,004
nocoka
2 |Crpagn c Hocewmn 6eTOHHM (CTOMaHOGETOHHW) CTeHW Mo [ HaknoHsiBaHe B  HanpeyHa 0,01B/H , HO He
cuctemata “EapopasmepeH kodpax” nocoka noseye ot 0,004
3 | Crpaau no cuctemara “lMakeTHO noBAMraHu nnoun': OTHOCUTENHO cnsiraHe
a) Ha eanHUYHM DyHOAMEHTHU 0,002
b) Ha obwa nnoya HaknoHsiBaHe B  HanpeyHa
Nocoka 0,004
4 | CkeneTHu CTOMaHOBETOHHM Crpaau Ha eAMHUYHU PyHAAMEHTH OTHOCUTENHO cndaraHe
0,002
5 | Crpagu c Hocewwm TyxieHn unn egpobrnokoBu HeapMupanu ctedu | OTHOCUTENHO  OrbBaHE  Ha
Ha MBMYHU (DYHOAMEHTU CTeHuTe 0,001
6 |Crpagn C TyxfeHn wnu egpobnokoBM CTeHW, apMumpaHu CbC | OTHOCUTENHO  OrbBaHE  Ha
CTOMaHOHGETOHHM NOSICM MO BCUYKM ETAXM U MO UsnaTa Ab/DKMHA | CTeHuTe 0,0013
7 CB060AHO CTOSILLN KOMMHM Ha 06K nioun HaknoHsiBaHe 1/2H, HO He noBeye OT
0,004
8 KopaBu cbopbxeHus Ha obwa nnoya (cunosn, kynn n apyru) c | HaknonssaHe B HanpeyHa | 0,01B/H, HO He noBeue
BMCOYMHA Ao 100 m Nnocoka ot 0,004
9 (Crpagn M CbOPLXEHUA HA eAUHUYHWM (yHAAMEHTU, B 4MUTO | OTHOCMTENHO CnsdraHe
KOHCTPYKUMW HE Bb3HUKBAT [AOMBAHUTENHM  yCUInA  OT 0,005
HepaBHOMEPHW CNsraHus
HaknoHsiBaHe Ha KpaHOBUSA 0,004
10 | MocToBM KpaHOBE Ha MPOMULLIEHU Crpaau nbT
HaknoHsiBaHe Ha MoOCTa Ha 0,003

KpaHa
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Pile Foundations

= The last important feature of Bulgarian National Annex to EC7
refers to pile foundations.

= Tables of base resistance pressure values and shaft resistance of
driven piles were carried over from the current provisions of the
national administration.

= These are tables NA.4 and NA.5 to article 7.6.2.3.

= The partial coefficients for the base resistance 9/, and shaft
resistance 7 according to driving technology and soil type are
given in the table NA.6.

= They are suitable for preparation of preliminary project feasibility
study or technical design.
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Tables NA.4 to article 7.6.2.3 — Base resistance pressure [kPa]

Average dense sands

Embedded Shingle Coarse - Medium Fine Dusty -
depth of Clayey soils with consistency index I,
pile’s peak 0.9 0.8 0.7 0.6 0.5 0.4
Characteristic value of base resistance pressure in kPa

3 7500 3000 1100 600
4 8300 3800 1250 700
5 8800 4000 1300 800
7 9700 4300 1400 850
10 10500 5000 1500 900
15 11700 5600 2900 1650 1000
20 12600 8500 6200 3200 1800 1100
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400




Tables NA.5 to article 7.6.2.3 - Shaft resistance for driven piles
[kPa]

Average dense sands
Coarse
Average | ang Fine | Dusty - - - - - -
depth of | ediym
I:;/Ielr Clayey soils with consistency index I,
0.7 0.6 0.5 0.4 0.3 0.2 0.1 0
Characteristic value of shaft friction in kPa

1 35 23 15 12 8 4 4 3 2

2 42 30 21 17 12 7 5 4 4

3 48 35 25 20 14 8 7 6 5

4 53 38 27 22 16 9 8 7 5

5 56 40 29 24 17 10 8 7 6

6 58 42 31 25 18 10 8 7 6

8 62 44 33 26 19 10 8 7 6

10 65 46 34 27 19 10 8 7 6

15 72 51 38 28 20 11 8 7 6

20 79 56 41 30 20 12 8 7 6

25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7




Tables NA.6 to article 7.6.2.3 — Partial coefficients 7/, and )

for driven piles

Partial
Method of driving piles and type of soil coefficients
h 75
1| 3abuBaHe Ha NMIBLTHU MUNOTU M KyXM NUIOTM CbC 3aTBOPEH BPbX Ype3 cBo6OAHO Magalum 1,0 1,00
NapoBb3AYLUHU WU AN3EN0BU YYKOBE
2| 3abuBaHe B npeaBapuTeNHO M3paboTeHM BOAELWM COHAAXM MNPU HaBNM3aHE Ha NWAoTa 1,0 1,0
noHe 1 m noAa 3abosi Ha coHAaXa C AMaMeTbP:
paBeH Ha CTpaHaTa Ha KBaApaTeH NunoT 1,0 0,5
5 ¢cm no-mManbK 1,0 0,6
15 cm no-ManbK OT CTpaHaTa Ha KBagpaTeH NUOT UK OT AMAaMeTbpa Ha KPbIrb/l NUIOT 1,0 1,0
3| 3abuBaHe C BOAEH NOAMMB B MSICBYHWM MOYBU MPWU HABMM3AHE Ha NUNOTUTE B NOCNEAHUS 1,0 0,9
MeTbp 6€3 npunaraHe Ha BOAEH NOAMUB
4| 3abuBaHe 4pe3 BubpupaHe B CPeaAHOMTLTHU NECHUYIMBU MOYBU:
eipO3bPHECTU U CPEeAHO3bPHECTU NACLLUM 1,2 1,0
ApeObHO3BbPHECTU NACHLN 1,1 1,0
NpaxoBu NSACbLUMU 1,0 1,0
['MMHECTN NoYBM C NokasaTenHa KoHcucteHums /.= 0,5:
rMWHECTU NSACbLUN 0,9 0,9
NecbY/IMBU IMNHU 0,8 0,9
rNIVHN 0,7 0,9
[ MTMHECTM NoYBM C NMoKa3aTesl Ha KOHcucTeHums 7. > 1 1,0 1,0
5| 3abuBaHe C BCSIKAKbB BMA YYKOBE Ha KyXW LUMANHAPUYHW NUIOTU C OTBOPEH BPbX:
npu AMaMeTbp Ha KyxmHaTa d < 40 cm 1,0 1,0
npu AMaMeTbp Ha KyxuHaTta > 40 cm 0,7 1,0
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Informative applications to EC7

= All the computing procedures, presented in the Informative
applications to EC7 are in compliance with our ongoing practice:

= Earth pressure;

= Bearing capacity;

= Settlement;

= Foundations in rock;
= Supervising.
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Practice, comments and domestic
use of EC7 after its regulation

= Bulgarian National Annex to Eurocode 7 has undergone two
revisions so far.

= No project approach has been selected after the initial publication.

= When Eurocode came into power in 2010, six member EU states
only have not declared their design approach preference.

= These were: Bulgaria, Estonia, Latvia, Hungary, Czech Republic
and Sweden. Ireland has stated that all 3 design approaches can
be applied in the country.

= Several months later, Bulgaria overcame the gap and made its
design approach selection.

= Since the beginning of 2011, Eurocode is used in parallel with
existing national construction norms, and as of 2014 it is a
mandatory standard for all large projects.
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Discussions

= One of the most debated issue that worried experts was the issue
which norm to comply with at loess foundation.

= The norm was defined by the Minister of Investment Planning as
follows:

"For design requirements, including geotechnical design of buildings
that are not defined in the Eurocodes, the requirements of the
national legislation are to comply with."

» So foundation in loess and issues with machine foundations
remain to be settled according to Bulgarian national legislation.
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Discussions

Theses

Ongoing discussions
among experts argue
about the benefits of
Eurocode:

from adoption of limit state
method as a ground base
principle in Europe

to acceptance of reliability
theory, which replaces the
"expert" approach;

Antitheses

Antitheses defended were:

EC7 is very difficult to
understand and adopt;

it requires a lot of time to
study;

How older colleagues will
do?

fear of not holding the
competition.



Slopes Stability problem

Practical
implementation of
Eurocode 7 and
National annex raised
inquiries about slope
stability computing
results under static
and seismic load.




[
Slopes Stability problem

= Comparisons of partial factor values for soil characteristics in

different European countries were made to better the Bulgarian
situation:

e A total of 17 countries (61%) have adopted DA3 to calculate slopes
stability problem, including Netherlands, Norway, Sweden, Denmark
which solve all their geotechnical issues by DA3.

e 12 (43%) out of the above member states have also adopted the
recommended by EC7 coefficients while using DA3 and namely:

* Y =1.25; 7. = 1.25.
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Exceptions of the Rule

= Exceptions of the rule are allowed only in:
e Hungary -y,= 1,25, y.=1,25; y,=1,5;
e Denmark -y,=1,2;y.=1,2;y,=1,8;
e Nederland -y,= 1,15, y.= 1,6; y,= 1,35;
* Bulgaria - y,=1,2; y.= 1,6; y,= 1,4 (highly seismic area)
e Portugal and Italy " (high coefficients - y,=1,5; y.= 1,5; y4= 1,5, but
accepted DA1).
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B
Comparison on the Balkans:

e Bulgaria-y,=1,2;y.=1,6; y,= 1,4 -
DA2/DA3

e Rumania -y, = 1,25; y.= 1,25; y,= 1,4 -
DA1/DA3

Note: There is a high difference in particular
coefficients between Rumania and Bulgaria,
although they are so close geographically
and economically!
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Resolved Case

Cross section Solution:

Slope Stability Issue Solution has been
performed by
software.




Solution Results

Parameter Bulgaria EC7 — DA3 Denmark Hungary
Active forces E, 352.87 388.92 439.75 380.78
kN/m
Passive forces R, 363.66 422.07 464.01 382.59
kN/m
Utility ratio 0.97 0.921 0.948 0.995

E,/R,




HoeduUWeHT

time/geo 2001 | 2002 | 2003 | 2004 |2005 | 2006 |2007 | 2008 |2009 | 2010 | 2011 | 2012 %F;ﬁ;‘;;a o
oTMNpumep 1
EU (27 countries) 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100 100.00
Austria 126 | 127 | 128 | 128 | 125 | 126 | 124 | 125 | 126 | 127 129 130 126,75 0,921
Bulgaria 30 | 32 | 3 | 35 | 37 | 38 | 40 44 44 44 47 47 3233 0,970
Cyprus 90 | 89 | 89 | 91 93 | 93 94 | 100 | 100 | 97 94 g2 93.50
Czech Republic 73 | 74 | 77T | 78 | 79 | 80 | 83 81 83 81 81 81 73.25
Denmark 128 | 129 | 124 | 126 | 124 | 124 | 123 | 125 | 124 | 128 126 126 123,38 0,948
Finland 115 | 115 [ 113 | 116 | 114 | 114 | 118 | 119 | 115 | 114 116 115 113.33 0,921
France 116 | 116 [ 112 | 110 | 110 | 108 | 108 | 107 | 109 | 109 109 109 110.25 0,921
Germany 116 | 115 [ 116 | 116 | 116 | 116 | 116 | 116 | 115 | 120 123 123 117.33 0,921
Greece 87 | 90 | 93 | 94 | ¥ | 92 | 90 93 94 38 80 75 66,92 0,921
Hungary 58 | 61 63 | 63 | 63 | 63 62 64 65 66 67 67 63.50 0,995
Italy 119 | 113 [ 111 | 107 | 105 | 105 | 104 | 104 | 104 | 103 102 101 106.50
Latvia 39 | 41 4 | 47 | 50 | 53 57 59 54 55 60 64 31,82 0,921
Netherlands 134 | 134 | 130 | 129 | 131 | 131 | 132 | 134 | 132 | 130 129 128 131.17
Poland 48 | 48 | 49 | 51 51 52 55 56 61 63 65 67 33.50 0,921
Portugal 81 80 | 80 | 77 | 80 | 79 79 78 80 80 77 76 78,92
Romania 28 | 29 | 31 | 34 | 35 | 38 | 42 | 47 | 47 43 43 50 39,75 0,921
Slovakia 53 | 54 | 56 | 57 | 60 | 63 | 68 | 73 73 74 75 76 63,17 0,921
Slovenia 80 | 83 | 84 | 87 | 87 | 88 | 89 | o9 86 84 84 84 83,58 0,921
United Kingdom 120 | 122 | 123 | 125 | 124 | 122 | 118 | 114 | 112 | 108 | 105 | 106 116.67

Results Assessment

Results of utilization rates were assessed according to Gross
domestic product (GDP) per capita for the period of 2001 to
2012.




Results Assessment

The most developed European
countries such as Germany
and France have the lowest
utilization rate - 0.921, i.e.
they have adopted the most
economical factors for soil
characteristics.

On the contrary, Bulgaria with
a lowest GDP has adopted the
highest utilization rate -
0.970, i.e. the country spent
most unnecessary to achieve
facilities’ high stability.

EU (27 countries 100,00
A stria 126,75 0,921
Bulgaria 39,33 0,970
Cyprus 93,50
Czech Republic 73.25
Denmark 125.58 0,948
Finland 115,33 0,921
France 110,25 0,921
Sermany 117.33 0,921
Sreece 88,92 0,921
Hungary 63.50 0,995
Italy 106.50
Latwia 21,92 0,921
Metherlands 13117
Poland 55,50 0,921
Fortugal 78,92
Romania 38.73 0,921
Slovakia 63.17 0,921
Slowvenia 83.58 0,921
116,67
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Commission

Recommended amendments in the
National Application Annex

= 1. Values of the partial factors »,, and 7, to become 1.25 in
Bulgaria

Why?

- We believe that such a decision will motivate all project parties
involved - contractors, designers, investigators for higher
professionalism, thorough work and quality improvement.

Bulgarian institute for standardization accepted on the
proposal and already published it for public consultation, together
with the revised national annexes to Eurocode 0, 1, 2, 5 and 8.5.

The deadline for consideration is up to 20.11.2014.
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Recommended amendments in the
National Application Annex

’ L

2. To add rules for e
slope stability and
foundations in
loess to EC7

national annex.




Recommended amendments in the
National Application Annex

Why?

It is widely observed in loess areas, that there are the so-called loess
walls whose height reaches 30 meters and more.

Slope landslides in loess is not happening around circular slipping
surfaces but over sub-vertical shear planes.

This relationship remains under strong seismic influences.
The reason lays in the high degree of loess anisotropy.
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Map of the spread of loess
in Northern Bulgaria



BUILDING CAPACITIES FOR ELABORATION *
OF NDPs AND NAs OF THE EUROCODES IN ot }
THE BALKAN REGION kol

European

4-5 November 2014, Skopje Commission

Recommended amendments in &
the National Annex

3. We intend to update the
tables with limit states distortions,
which to include requirements for
notably high-rise buildings (over
100 m)

and for modern bridges.

The results of practice will be a
base for statistics and future
analyses.




n European
Commission

Conclusions

= Eurocode is a product of united efforts of all member states to
improve and develop.

= Jts application requires its constant workout due to new
knowledge and values precision in a result of accumulated
information and practice.

= Bulgarian National Annex to EC7 is a great example of such a
progress. It brings together our national experiences and
European practice.

= Still, it is constantly updated and collated with practice as from its
establishment and on.
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Conclusions

= Bulgarian Society for Soil Mechanics and
Geotechnical Engineering, Bulgarian Chamber of
Engineers for Investment Projects as well as
Bulgarian Standardization Institute and Ministry
for Investment Planning are highly contributing
to distribution and implementation of EC7.

= Interest in Eurocodes and its National Annex
among engineers in Bulgaria is constantly
growing.
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THANK YOU
FOR YOUR ATTENTION!



