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1. PERSHKRIMI | PERGJITHSHEM

REHABILITIMI I MURIT MBAJTES PER EMERGJENCE CIVILE

Objekti: NDERHYRJE EMERGJENCE NE RRUGEN “REXHEKRI”, FSHATI SURREL
NJ.ADM. DAJT
Konstruktor: Ing. Dhimiter PAPA

KODET DHE REFERENCAT

“"Kusht Teknik Projektimi per Ndertimet Antisizmike KTP-N.2-89™
(AKADEMIA E SHKENCAVE, Qendra Sizmologjike)

““Kushte teknike te projektimit™, Libri Il, (KTP-6,7,8,9-1978)

“"Raport Mbi Kushtet Gjeologo-Inxhinierike te Sheshit te Ndertimit

“*Studim Inxhiniero —Sizmiologjik

“Eurocode 2 : Design of Concrete Structures FINAL DRAFT prEN 1992-1-2"", December 2003)

“Eurocode 8 : Design of Structures for Earthquake Resistance FINAL DRAFT prEN 1998-1"",
December 2003).

“"Principles of Foundation Engineering ’, Pws-Kent Publishing Company, Boston 1984 (Braja M Das)
“"Foundation Analysis and Design ", McGraw-Hill1991 (Josepf E. Bowles)

“"Foundation Vibration Analysis Using Simple Physical Models™™ PTR Prentice Hall 1994 (John P. Wolf)
““Soil-Structure Interaction Foundation Vibrations ", 2002 (Gunther Schmidt, Jean-Georges Sieffert)
“Geotechnical Earthquake Engineering ™ Prentice Hall 1996 (Steven L. Kramer)

“Reinforced Concrete Structures™, John Wiley & Sons. 1975 ( R. Park and T.Paulay)

““Seismic Design of Reinforced Concrete and Masonry Buildings =~ John Wiley & Sons 1992 (T. Paulay
& M.J.N. Priestley)

“Earthquake-Resistant Concrete Structures™ ', E&FN SPON (George G. Penelis, Andreas J. Kappos).
“Reinforced Concrete Mechanics and Design™, Third Edition, Prentice Hall, (James G. MacGregor).
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2. MATERIALET

» Klasa e betonit te parashikuar ne projekt per murin mbajtes eshte C25/30.

» Celiku i perdorur eshte importi S500 me kufi rrjedhshmerie o,,;= 500 MPa. Kjo klase hekuri eshte parashikuar
per te gjitha llojet e armaturave te perdorura ne objekt.

» Rezistencat llogaritese (te projektimit) per betonin dhe celikun jane marre nga reduktimi i rezistencave
karakteristike sipas klases se betonit (apo celikut) te perdorur me faktorin e sigurise perkates si me poshte:

Per betonin: fea=Tek/Yc
fewd=fewk/Yc

Per celikun: fya=fyilYs
fywd:fywk/ Ys

Karakteristikat e materialeve

Materialet qé do té pérdoren pér projektimin e strukturés (betoni, celiku i armimit dhe celiku strukturor) duhet té
plotésojné té gjitha kriteret e parashikuara né KTP si dhe ato té Parashikuara né Eurokode.

Celiku shufer gé do té pérdoret per pjesen e realizuar me beton arme, duhet té& gézojé veti t&¢ mira si né
rezistencé ashtu edhe né deformueshméri (duktilitet). Né elementét parésoré sizmike, pér armaturén e hekurit
duhet té pérdoret celik i klasés B ose C, sipas tabelés C1 né Aneksin Normativ C té Eurokodit 2, EN 1992. Mé
poshté jepen karakteristikat dhe diagrama e celikut t& pérdorur né strukturén e mesiperme. Referuar
Eurokodeve shufrat e gelikut duhet té jené patjetér té vjaskuara (celik periodik).

Gelik —S500, f,, =50000kN /m?, f,, =60000kN /m?,E =20000000kN /m?

1 us

7, =115, &, = 0.25%, £,, >10.0%

su —

Qe"k —S500 Diagrama sforcim-deformim e celikut
700
f . =50000kN/m?
¥s 600 ——
f,, =60000kN /m? —
500
E =20000000kN/mf g
= 400
v, =1.15 £
g, = 0.25% g ™
g, >10.0% 20
100
OO 001 0.02 003 004 005 006 007 008 009 0.1 011 0.12
Deformim
Figura 1: Diagrama sforcim-deformim e gelikut S500

Armatura e Zakonshme (EN 10080 Steel for the Reinforcement of Concrete)
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Klasa e Celikut te Zakonshem B500C (Bst500)
Rezistenca Karakteristike e Rrjedhshmerise fyk >500 MPa
Rezistenca Karakteristike e Shkaterrimit

ftk >600 MPa
Moduli i Elasticitetit

Es =210 000 MPa =210GPa
Koeficienti i Sigurise Parciale te Celikut

ys =1,15
Rezistenca Llogaritese e Celikut

fyd = fyk / ys = 435 MPa

Rezistenca Llogaritese e Celikut ne Prerje Fywd >500 MPa

Koeficienti i Puassonit

v=0.30

SAP2000
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RESS
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L b bl a3
b z TE. 114, 152, 190, %10

SAP2000 v14.1.0, File: Kapanon TCC, Units: Kgf, cm, C

Diagrama Sigma Epsilon, Celiku Strukturor

Betoni Bazuar te EC8, né strukturat me duktilitet mesatar DCM, nuk mund té pérdoret, per elementet paresore

sizmike beton me klase me te vogel se C16/20. Betoni i klasés B-30 (C25/30) do té pérdoret per realizmin e
themeleve, kolonave, trareve dhe soletave te mbistruktures.
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Beton—-C25/30

(Marka 300)

f, =2.5kN/cm?
7. =15

f, =1.667kN/cm’
€., =0.20%

g = 0.35%

Stress-Strain Diagram of Concrete

0.03
0.025
~ 0.02
=L IAN
é0.0lS //-\\ \
8
. / / NN
| // h \
0.005 \\
0
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
Strain
— Characteristic Stress-Strain of C25/30
— Design Stress-Srain of C25/30
Figura 2: Diagrama Sforcim Deformim e Betonit C25/30

Parametrat e betonit té pa-shtrénguar (C25/30)

Material Property Data

— Digplay Color
Material Hame Im Color I
— Tvpe of Material — Type of Design
¢ lzotropic " Orthatropic Dresign IConcrete "I

—Analyzsiz Property D ata — Dezign Property D ata [Eurocode 2-2004]

tass per unit Yaolume |2.451 7 Charact. Conc Cyl Strength, fok |2?5?3.031 A

Wwieight per unit Yaolume |25. Bending Reinf. ‘rield Stress, fuk |41 365,48

Moduluz of Elasticity |3UUUUUUU. Shear Reinf. *igld Stress, bk |41 365548

Prissort's Ratio ID'1 7 [ Lightweight Concrete

Coeff of Thermal Expansion ISBUUE-UE Shear Strength Reduc. Factor I

Shear Modulus |1 28205128

ak I Cancel I

Parametrat e betonit té modeluar gjate llogaritjeve kompjuterike

BETON PER MBISTRUKTUREN
Strength class of Concrete C 25/30

Maximum dimension of aggregate Dmax = 25 mm, Concrete cover 50 mm
Cubic strength at 28 days fck,cube > 25 Mpa, Cylindrical strength at 28 days fck,cyl > 30MPa
Strength at ULS fcd = 14.16 Mpa, Tensile strength at ULS fctd = 1.59 MPa

Elastic Modulus Ec= 27 000 Mpa

Parametrat e betonit té pa-shtrénguar (C25/30) jepen ne tabelen e meposhtme:
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Klasa e Rezistences se Betonit C25/30 MPa
Rezistenca Karakteristike Cilindrike fck = 25 MPa
Rezistenca Karakteristike Kubike Rck = 25 MPa (fck,cube)
Rezistenca Mesatare ne Shtypje (28 ditore) fcm = fck+8=25+8 = 32 MPa
Rezistenca Mesatare ne Terhegje (<C50/60) fctm = 0,3-fck”2/3 = 3.2 MPa
Rezistenca Karakteristike ne Terhegje f ctk(5%) = 0,7-fctm = 2.24 MPa
Rezistenca Karakteristike ne Terhegje f ctk(95%) = 1,3-fctm = 4.16 MPa
Moduli Sekant i Elasticitetit te Betonit Ecm=22[(fcm)/10] ~0,3= 31GPa
Moduli i Elasticitetit (Vlera Llogaritese) Ecd=Ecm / ycE =31/1.2=25.8GPa
Koeficientet e Sigurise Parciale te Betonit yc=1,5 o = 0,85
Rezistenca Llogaritese ne Shtypje (SLU) fcd = a-fck / yc = 14.16 MPa
Rezistenca Llogaritese ne Terhegje (SLU) fetd = fetk(5%) / y¢ = 1.59 MPa
Koeficienti i Puassonit v=0.20

3. NGARKESAT LLOGARITESE NE PROJEKT

DEAD LOADS

Concrete specific gravity: 25.00 kN/m3 Slab coating: 1.50 kN/m?
Steel specific weight: 78.00 kN/m3 Slab tiling: 1.50 kN/m?
Brick Header wall weight: 3.60 kN/m2  Staircase tiling: 1.30 kN/m?
Brick Stretcher wall weight: 2.10 kN/m2  Soil specific gravity: 18.00 kN/m3

4. ANALIZA DHE LLOGARITJIA KOMPJUTERIKE

Analiza statike dhe dinamike per te percaktuar reagimin e struktures ndaj tipeve te ndryshme te
ngarkimit te struktures eshte kryer me programin GEOSTRUCTIRAL ANALYSIS GEO5. Modelimi i struktures
ne teresi dhe i cdo elementi behet mbi bazen e metodikes se elementeve te fundem (Finite Element Metode -
FEM) e cila eshte nje metode e perafert dhe praktike duke gjetur perdorim te gjere sot ne kushtet e epersise ge
krijon perdorimi i programeve kompjuterike.

Analiza dinamike ka ne bazen e saj analizen modale me metoden e spektrit te reagimit. Ngarkesat

dinamike, (sizmike) te llogaritura pranohen si ngarkesa ekuivalente statike dhe ushtrohen ne vendin e masave te
pergendruara. Si baze per metoden e llogaritjeve dinamike me metoden e spektrit te reagimit sherben analiza e
vlerave te veta dhe e vektoreve te vete. Me ane te kesaj metode percaktohen format e lekundjeve vetjake dhe
frekuencat e lekundjeve te lira. Vlerat dhe vektoret e vete japin pa dyshim nje pasqyre te garte dhe te plote per
percaktimin e sjellies se struktures nen veprimin e ngarkesave dinamike. Programi GEOSTRUCTIRAL
ANALYSIS GEOS5 automatikisht kerkon modet me frekuenca rrethore me te uleta (perioda me te larta) —shiko
piken 8- si me kontribuese ne thithjen e ngarkesave sizmike nga struktura. Numri maksimal i modeve te kerkuara
nga programi eshte kushtezuar nga vete konstruktori ne n=9 mode, nderkohe ge masat e kateve te ketij objekti
jane konsideruar me tre shkalle lirie, na te cilat 2 rrotulluese dhe nje translative sipas planit te vete soletes.
Frekuenca ciklike f (cikle/sec), frekuenca rrethore w (rad/sec) dhe perioda T (sec) jane lidhur midis tyre
nepermjet relacioneve: T=1/f dhe f=w/2m. Si rezultat i analizes merren zhvendosjet, forcat e brendshme (M, Q,
N,) dhe sforcimet o ne cdo emelente te struktures.
Llogaritjet statike dhe dinamike te struktures jane kryer edhe me programet e avancuara komjuterike. Struktura
eshte konceptuar mur beton arme mbajtes. Modeli dinamik i zgjedhur eshte ai me masa te pergendruara ne
nivelet te percaktuara. Ngarkesat dhe kombinimi i tyre jane percaktuar sipas Eurocode EC jane paragitur ne
menyre te permbledhur me siper.
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4. PERSHKRIMI DHE LLOGARITJA E STRUKTURES

Struktura e llogaritur eshte muri mbajtes ne rrugen “Rexhekri”, Fshati Surrel Nj.Adm. Dajt. Analiza statike dhe
dinamike per te percaktuar reagimin e struktures ndaj tipeve te ndryshme te ngarkimit te struktures eshte kryer
me programin GEOSTRUCTURAL ANALYSIS GEO5. Struktura eshte konceptuar si mur mbajtes me pilota i
ndare ne 6 zona me lartesi te ndryshme.

No Gjatesi Lartesi mbi Nivelin e Rruges Koordinatat e Fillimit te Aksit te Themelit
' [m] [m]
1 40.00 2.00 X: 407822.056, Y: 4575543.36
2 48.00 2.50 X:407850.451, Y: 4575571.901
3 40.00 3.00 X:407878.573, Y: 4575611.096
4 50.00 6.00 X:407893.609, Y: 4575648.298
5 50.00 5.10 X:407920.393, Y: 4575690.558
6 40.00 6.00 X:407947.928, Y: 4575732.408
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Zonat 1, 2 dhe 3 jane projektuar me pilota @800, L=8.0 ml ge i perkasin zones se rreshqitjeve te vogla, ndersa

zonat 4, 5 dhe 6 te rreshqitjeve te medha jane projektuar me pilota @800, L=12.0 ml.

Rreshgitja e
Madhe 1

Rreshqitja e

FRERJE VERTIKALE E PILOTAVE TIP 1
ARMIMI | PHOTAVE L=8.00 m
D103
PRERJA -1 E] g
ED=3%0 80
|- L
14£116+7320 i 1 2 2 N
Stafe $10/12.5 D ‘ 3
0—>14816 D Thamal i Vezhduar T
o—> 70 D PR
(Dekajl | armimit jepet ne
2 flatat & armimit te
¥ mureva.)
St.OL0/12.5 B
Spirale i § 1 0 1
L=270 = =
& o
0
= o
g HHHH 1
ol Pilote d=80 cm |HHH 15
Re =som |0 e
r-§ =4. ¥ ﬁ
FRERJA 22 5 & ™
PD=%0 80 g
14916 7 7 g
Stafe ©910/12.5 TG
O—>14816 D
2 2
Y - JT
4&%

- Pilota Tipi 1, @800, L=8.0 ml
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PRERJE VERTIKALE E PLOTAVE TIR 2 4

ARMIMI § PILOTAVE =12 00 m

-3

My L

‘ Ha__L=__ o |
PRERJA i-1 | ‘
PD=350 L
25 25 Poslcioxded 1 Shollecs H
14 16+7A20 lu:mmp
Stafs @10/12.5
o—> 14916 ) Themsl | Yazhduar
e—> 72203 {Datayl | armimk Japet ne
fletet ¢ armimk te
mureve )
2 1
wal
Gg
2
Sl Pilote =80 cm
F120m
PRERJA 2-2
PD=30
14314 s
Stafe O10/12.5 o
o—> 1416 T ==
—l
8
= 2

- Pilota Tipi 2, @800, L=8.0 ml

“BShfe Spirale G125

1125

1185
>
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PIKETIMI DHE VENDOSJA E AKSIT TE PILOTAVE

- Te kushtohet rendesi e vecante saktesise se piketimit te tij, si persa i perket

vertikalitetit ashtu dhe pozicionimit ne plan, pasi kjo perben orientimin baze per realizimin e pilotave.

- Para fillimit te punimeve te verifikohet vendosja dhe kuotimi i projektit te dhene me

arkitekturen.

- Te azhornohen dhe menjanohen te gjitha linjat ekzistuese elektrik - ujesjelles - kanalizime - telekom.

- Kontraktori i punimeve duhet t'i raportojé menjéheré Projektuesve ¢do rrethané e cila

sugjeron se sipas opinionit té tij, kushtet e tokés ndryshojné nga ato gé jané raportuar né Raportin Gjeologo
Inxhinierik.

- Piketimi i Pilotave realizohet nga Kontraktori i punimeve. Perpara realizimit te cdo pilote Kontraktori i
punimeve duhet te kontrolloje pozicionin e vendosjes ne plan te saj.

- Llogaritja, dimensionimi dhe projektimi i pilotave, eshte bere duke u bazuar mbi Studimin e Raportit
Gjeologo Inxhinierik.

- BETONIMI | PILOTAVE DHE SPECIFIKIME TEKNIKE

- Betonimi i pilotave duhet te behet i panderprere.

- Kontraktori duhet té marré té gjitha masat paraprake né projektimin e recetés dhe hedhjen e betonit pér té
shmangur lidhjen e betonit me kemishat provizore te diafragmave si edhe per te garantuar ge betoni i hedhur
nuk do te ndotet nga dheu, ose materiale te tjere te huaj .

- Konsistenca e betonit duhet té jeté né pérputhje me specifikimet ge shenohen ne projekt dhe metoda e
derdhjes se betonit duhet té jeté e tillé gé té arrihet prerja térthore e specifikuar prej betoni monolit ne te gjithe
gjatesine e diafragmes.

- Betoni do té jeté veté-kompaktesues pasi nuk do te perdoren vibratore per ngjeshjen e tij.

- Kontraktori duhet te marri te gjitha masat per te garantuar ge aftesia mbajtese e betonit te murit (marka e
betonit) nuk demtohet nga humbja e lengut te cimentos apo ndarja e elementeve te ngurte te betonit.

- Metoda e derdhjes sé betonit duhet té jeté e tillé gé té sigurojé qé betoni né pozicionin e tij pérfundimtar té
jeté i dendur dhe homogjen. Betoni duhet té hidhet né panelin e murit népérmjet njé hinke me njé tub derdhés
me njé ngurtési dhe gjatési té pérshatshme pér té siguruar qé betoni té bjeré vertikalisht dhe né

gendér te gropes se panelit te diafragmes. Hedhja e betonit te behet ne menyre te tille ge ai mos te godase
faget e hekurit ose te dheut.

- Tubi duhet té keté njé gjatési té mjaftueshme pér t'u siguruar gé betoni bie lirshém, fillimi i betonimit béhet
duke mbajtur gryken e derdhjes 50 cm lart fundit té gérmimit.

- Tubat e betonimit duhet te jene te paster, betoni duhet te rrjedhe lirshem, diametri i tubit te betonimit duhet
te jete jo me i vogel 8 here diametri maksimal i fraksioneve perberes te betonit.

- Gjaté hedhjes duhen bere kontrolle té vazhdueshme te nivelit té betonimit. Tubi shkurtohet gjaté procesit
cdo 3m duke u kujdesur gé ai té jeté i zhytur né beton dhe mos hyjé bentonit né té.

- Gjaté gjithe kohés sé betonimit té njé grope duhet té kemi beton té punueshém

dhe té vazhduar, pa ndérprerje.

-  FORMIMI | LIDHJEVE

- Pér formimin e lidhjeve pérdoren kemisha té cilat para se té vendosen duhet té jené té pastruara dhe pa
deformime.

- Ato duhet te jené rigjide né ményré gé mos deformohen gjaté betonimit.

- Nxjerrja e kemishave béhet e tille gé mos té démtojé faget e betonimit ne kontakt.

- Formimi i lidhjes dhe kemisha duhet té jené té tilla gé té lejojné paisjen e gérmimit te heqé materialin né fage
té tij.
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- BETONI

- Betoni i pilotave b/a duhet té keté klasé fortésie C 25/30 fck ,cube =25 N/mmz2.

- Pérbérja e betonit né lidhje me materialet dhe raportet e lejuara té recetés do té jené né pérputhje me kérkesat
e ENV 1332-1.

- Pérmbajtja e ¢cimentos né betonin strukturor nuk do té jeté mé pak se 300 kg/m3

- Raporti maksimal i ujit té palidhur/gimento nuk duhet ta kalojé vlerén 0.55 pér betonin strukturor.

- Pérmasa maksimale e fraksionit agregat nuk duhet té kalojé 20 mm.

- Betoni do té keté njé konsistencé té mjaftueshme pér té lejuar hedhjen dhe ngjeshjen népérmjet metodave té
pérdorura né formimin e diafragmes, por pa largim té tepért té Iéngut té cimentos. Njé klasé konsistence 4 ose
5 (konus 18-22cm) éshté e rekomanduar.

- Té gjithé pérbérésit, ge permbahen ne recetén e betonit shtohen/hidhenné nyjen e betonit. Nuk lejohet te
shtohet uje ose material tjeter shtese ne kantjer.

- ARMATURA E CELIKUT

- Celiku i armimit duhet té jeté S500 me nivel té nderjes sé normuar né rrjedhshméri prej 500N/mm2 dhe
zgjatim relativ karakteristik Brenda kushteve te lejuara per keto lloj strukturash.

- Celiku i armimit duhet té depozitohet né kushte té pastra. Ai duhet té jeté | pastér dhe pa skorje korodimi né
momentin e fiksimit né pozicion dhe betonimit t& métejshém.

- Hekuri i armimit do té jeté né pérputhje me EN 1538

- Hekuri duhet té ruajé pozicionin e tij té sakté ne vertikalitet gjaté betonimit té diafragmés, pér té lejuar njé
tolerancé vertikale prej +150/-50mm (dmth. njé maksimum prej 300mm) mbi nivelin e armimit i cili

del mbi ndérprerjen pérfundimtare té panelit te murit.

KONTROLLI- MONITORIMI
- Gjate gjithe proceseve te punimeve te zbatohen rregullat nacionale ne fugi dhe ato te rekomanduara ne
eurocode EN 1538: 2003.

Cantilever wall analysis

Input data

Project

Task : Muret Mbajtese - SURREL

Part . Projekti i Perforcimit te Skarpates

Description : Muri Mbajtes - Prerja 1l -1
Author : Dhimitri PAPA
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Settings

Standard - EN 1997 - DA3 (2)
Materials and standards

Concrete structures :

Wall analysis

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

Shape of earth wedge :

Base key :

Allowable eccentricity :

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
0.333

according to EN 1997

3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : Y6 = 1.35 [] 1.00 [-] 1.00 [] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [] 0.00 [+]
Water load : Yw = 1.00 []
Partial factors for soil parameters (M)
Permanent design situation
Partial factor on internal friction : Yo = 1.25 [H]
Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : Yeu = 1.40 [-]
Partial factor on Poisson's ratio : W= 1.00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Yo = 0.70 []
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 []

Material of structure
Unit weight y = 23.56 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 25/30
Cylinder compressive strength

Tensile strength

Longitudinal steel : B500
Yield strength

Geometry of structure

No. Coordinate Depth
X [m] Z[m]
1 0.00 0.00
2 0.20 2.50

25.00 MPa
2.60 MPa

fck
fetm

fye = 500.00 MPa
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3 1.00 2.50
4 1.00 3.10
5 -0.70 3.10
6 -0.70 2.50
7 -0.30 2.50
8 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2.02 m2,

Basic soil parameters

c
No. Name Pattern LBl ef [ s
[°] [kPa] [KN/m3] [°]
Shtresa Nr.1 - Low plasticity clay
I CL oD, consistency fimn | 1400 2500 19.00 10.00  12.00
Shtresa Nr.2 - Sandy clay (CS), ’
2 Consitency fim 21.00  50.00 21.00 1200  12.00
Shtrsa Nr.3 - Sandy clay (CS), ”
3 | Consistency firm 26.00  80.00 21.00 12,00  12.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Typel v OCR !
calculation [-] -] -]
Shtresa Nr.1 - Low plasticity clay . i
1 (CL,CI), consistency firm E cohesive 0.40
Shtresa Nr.2 - Sandy clay (CS), ’ . )
2 consistency firm cohesive 0.35
Shtrsa Nr.3 - Sandy clay (CS), ’ . )
8 consistency firm cohesive 0.35

Soil parameters
Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm

Unit weight : y = 19.00 kN/m3
Stress-state : effective

Angle of internal friction : Qe = 14.00°
Cohesion of soll : Cef = 25.00 kPa
Angle of friction struc.-soil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kN/m3
Shtresa Nr.2 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kKN/m3
Stress-state : effective

Angle of internal friction : Qef = 21.00°
Cohesion of sail : Cef = 50.00 kPa
Angle of friction struc.-soil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3

Shtrsa Nr.3 - Sandy clay (CS), consistency firm
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Unit weight : y = 21.00 kN/m3

Stress-state : effective

Angle of internal friction : Qef = 26.00°
Cohesion of sail : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 0.35
Saturated unit weight : Ysat = 22.00 KN/m3

Geological profile and assigned soils

L
No. ayer Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm E
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm E
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm [ — ]
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
Foundation

Type of foundation : soil from geological profile

Terrain profile
Terrain behind construction has the slope 1: 5.00 (slope angle is 11.31 °).

Water influence

GWT behind the structure lies at a depth of 1.50 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m2] [kN/m2] x [m] [ [m] z[m]
1 YES permanent 10.00 on terrain
No. Name
1 G

Resistance on front face of the structure

Resistance on front face of the structure: passive

Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Angle of friction struc.-soll 5§ = 0.00 °

Soil thickness in front of structure h 1.00 m

Terrain in front of structure is flat.

Earthquake
Factor of horizontal acceleration K; = 0.0260
Factor of vertical acceleration Ky = 0.0170

Water below the GWT is restricted.
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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

Name Fror 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 47.60 0.73 1.000 1.000 1.350
Earthq.- constr. 1.24 -1.02 -0.81 0.73 1.000 1.000 1.000
FF resistance -63.11 -0.46 0.08 0.20 1.000 1.000 1.000
Earthq.- face 0.31 -0.67 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.83 18.97 1.07 1.000 1.000 1.000
Earthquake - soil wedge 0.66 -1.64 -0.43 1.10 1.000 1.000 1.000
Active pressure 17.68 -0.92 7.95 1.57 1.000 1.000 1.000
Water pressure 12.80 -0.53 0.40 1.60 1.000 1.000 1.000
Uplift pressure 0.00 -3.10 0.00 0.70 1.000 1.000 1.000
Earthg.- act.pressure 13.46 -2.12 6.95 1.24 1.000 1.000 1.000
G 22.11 -1.18 15.39 1.34 1.000 1.000 1.000
G 0.00 -3.12 2.42 0.82 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mres = 98.22 kKNm/m
Overturning moment Mg, = 51.10 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force H;eg = 68.52 kN/m
Active horizontal force Hact = 5.14 kN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 111.92 kPa
Warning - allowable range of input data exceeded during earthquake analysis!
The analysis is carried out with the modified value of terrain inclination f.
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No. Moment Norm. force Shear Force Eccentricity Stress
[KNm/m] [kN/m] [KN/m] [-] [kPa]
1 38.64 115.17 5.14 0.197 111.92
2 36.61 98.51 5.14 0.219 102.96
Service load acting at the center of footing bottom
No. Moment Norm. force Shear Force
[KNm/m] [kN/m] [KN/m]
1 -11.61 86.54 -47.86
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Dimensioning No. 1

Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[KN/m] z [m] [KN/m] x [m] coefficient

Weight - wall 0.00 -1.02 47.60 0.73 1.350
Earthq.- constr. 1.24 -1.02 -0.81 0.73 1.000
FF resistance -63.11 -0.46 0.08 0.20 1.000
Earthg.- face 0.31 -0.67 0.00 0.40 1.000
Weight - earth wedge 0.00 -1.83 18.97 1.07 1.000
Earthquake - soil wedge 0.66 -1.64 -0.43 1.10 1.000
Active pressure 17.68 -0.92 7.95 1.57 1.000
Water pressure 12.80 -0.53 0.40 1.60 1.000
Uplift pressure 0.00 -3.10 0.00 0.70 1.000
Earthg.- act.pressure 13.46 -2.12 6.95 1.24 1.000
G 22.11 -1.18 15.39 1.34 1.000
G 0.00 -3.12 2.42 0.82 1.000

Front wall jump check

Reinforcement and dimensions of the cross-section

Bar diameter = 120 m
Number of bars = 8

Reinforcement cover = 50.0 m
Cross-section width = 1.00 m
Cross-section depth = 0.60 m

Reinforcement ratio p
Position of neutral axis x

Ultimate shear force  Vgrg
Ultimate moment MRgd

m

m

0.17 % > 014 %
0.03 m < 034 m
194.13 kN > 51.96 kN

209.36 kNm > 10.91 kNm

Cross-section is SATISFACTORY.

Pmin

Xmax

Med
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Factor of vertical acceleration Ky = 0.0170 | [

[ 1nput point of application of pressure.

H|
Water influence

@ Confined water
OUnconfined water

Earthquake

File Edit Input Analysis Pictures Settings Help
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Construction stage: @l = | [1]

Verification : = Remove | | [1] IR In detail
Verification
o, Force F F: | Appicatonpont | Mnor OVERTURNING : SATISFACTORY  (52.0%)
e o | oy | x| em | e sup: SATISFACTORY  (7.5%)
Weight - wall 000 4ze0| o073 102 ~
Earthq.- constr. 124 031 o073 102
FF resistance 6311 o008 020 04
Eartha.- face 031 o0oo| o0 067
\Weight - earth wedge 0.00] 18.97] 107|183
Earthquake - ol wedge 066 043 110 -164]
o Active pressure m.e8| 785|157 0
2 Water pressure 28| 04| e 053
% Upift pressure 0.00] 000 n.ml 310 .

Modes
Project
13 settings
L, Geometry
O Material

H Frofie

] sois

[ assion

& Foundation
I Terrain

[ water

1 surcharge

41 FF resistance
& applied forces
& Earthquake
°p Base anchorage

Stage settings
2 Verification
= Bearing cap.
&b Dimensioning
& Stabiity

Pictures o
e petre

Earthquake : o
Total : o

Lt of pictures
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Project
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L, Geometry
B Material

B profie

A sois

B assign

& Foundaton
I Terrain

[ water

™ Surcharge
ADFF resistance
L applied forces
& Earthquake
4F Base anchorage
P stage settings

¥ verification
= Bearing cap.
& Dimensioning

& Stabiity

Pictures -
Jscd icture

Verification : 0
Total :

List of pictures
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1§ Spread Footing - Cantilever Wall

File Ecit Input Analysis Pictures Settings
BL B8 &aln ¢

Construction stage: & = | [1]

Help

)| @ visudlization

Vertfication of spread footing bearing capacity
Vertical bearing capacity check

Shape of contact stress : rectangle

Most severe load case No. 1. {LC 1)

Design bearing capacity of found.soil Ry = 660.78 kPa
Extreme contact stress o - 11411 kPa

Verification of load eccentricity

Max. excentricty in direction of base length e = 0.216<0.333
Max. eccentricty in drection of base width e, = 0.00020.333
Max. overal eccentricty e = 0.216<0.333

Horizontal bearing capacity check
Most severe load case No. 2. {LC 2)

Horizontal bearing capadity Rah = 69.30 kN
Extreme horizontal force  H = 514 kN

Analysis : ® Add E Remove

Select maxina automatically

Vertical bearing capacity

Shape of contact stress : rectangle

Bearing cap.

1§ Spread Footing - Can

ver Wall

[

Horizontal bearing capacity

Earthresistance : | not considered

Verification

VERT. BEARING CAPACTTY :
SATISFACTORY (12.3%)

HOR. BEARING CAPACITY :
SATISFACTORY (7.4%)

Modes -
Project

¥ Settings

B profie

(A seis

[ assian

& Foundation

T Load

@ Geometry

& Footing bottom
& SGbed

= aterial

& surcharge
[FF GWT + subsoil

&, Bearing cap.
o Settement

db Dimensioning

Pictures -
Jrcd petre

Bearngcap.: O
Total: 0

List of pictures
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File Edit Input Anclysis Pictures Settings
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Construction stage: @ = | [1]

Help

P, @ Visualization

Settlement and rotation of foundation - results

Foundation stiffness:

Average modulus of deformation Egef = 4.98 MPa
Feundation n the longitudinal direction s rigid (k=273.42)
Foundation in the direction of width is rigid (k=1343.33)

Verification of load eccentricity

Max, excentricity in drection of base length ex
Max. eccentridty in drection of base width e,
Max. overal eccentridty e

.000<0,333
.000<0.333
0.000<0.333

Overall settlement and rotation of foundation:
Foundation setfement. .5 mm
Depth of influence zone

Rot, in direction of nidth

000 (tan*1000); (6.06-17 %)

Analysis : ® Add B Remove

Select maxina automaticaly

Iniial in-situ stress in the footing bottom
O considered from the original grade
) Considered from the finished grade
(ONot considered

Settiement

[

Reduction coefficent to compute setdement
Consider foundation thickness effect (i)

Modes =
Project

L¥ Settings

B Profie

[ seis

B assign

& Foundation

T Load

B Geometry

& Footing bottom
4 SGbed

£ Material

P Surcharge
[ GWT + subsoi

Bearing ca
g cap.
& Settiement

dh Dimensioning

Pictures o
JJcd pcture
Settement: 0
Total: 0
List of pictures
Manage o
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Construction stage: @ = | [1]

Analysis

Modes -
Project

15 setengs

L, Geometry

B Material

B profie

Sails

B Assion

& Foundation
[ Terrain

[ water

™ Surcharge

L FF resistance
L applied forces
A& Earthquake
45 Base anchorage

¥ Verification

W Bearing cap.
£ Dimensioring

& stabilty

Dimensioning : [ Add = Remove [£] R In detail
Location of dimensioning
o, Force Fx F: “Appic. point || Minor Wall stem check. -
f for load
eight - wal - = Concrete cover: 50.0 | [mm] Mo, of bars : 8.00 |
Earthg.- constr, 2061 04| o2 -1
FF resistance 2| oo| oo o9 Crsection width 100 |[m]  Bar diameter 12.0 | fom]
Fartha.- face 0.05| 000 0.00] 0.27) Required amount of steel area : 6002 mm?
pressure at rest st 43| o] 087 Inserted steel area: 9048 mmZ
[water pressure 43| 0| o4 033 s
2 upift pressure om| o000| o030 2% SHEAR: SATISFACTORY (50.4%)
g [Earthquake - pressure at rest 246 o000| o030 125 FLEXURE : SATISFACTORY (38.6%)
1 g 20,21 245 00| 125 DESIGN PRINCIPLES:  SATISFACTORY (66.3%)
5
lope Stability - Cantilever Wall
File Edit Input Pictures Settings Help
oy o B RE @ Qiln e )| @ visuslization
Construction stage : [ (&)

00
L

o0 2800 (]
n R 1 L)

! analysis: ® 2|1

| ® avalyze  siipsurface: croisr v | @ substtute (5 Remove | ([ Convert o polygon

Gircular slip surface Analysis

Center : @ Modify Method [al methods] v || Slope stability verification
op Utilizatior
x= 281 [m] Analysis type : | Standard Fellenius / Petterson : Utlization = 2.7 %
ncer : Ut 27%
z= 1358 | [m]  Angles: rbu ¢ 27%
Jdi Morgenstern-Price ;  Utlization = 2.7 %
Radus u 2432 [ | I” Assume anchors as infiite
R= 7.2 ] wp= 4761 [9

Analysis

(# Detailed resuits

Pictures
e picure

Dimensioning: 0
tal : 0

List of pictures

Modes -

Project
£ setengs

Anterface

A seis

I Rigd bodies

B assion

45 anchors

= Reinforcements
- Surcharge
Nater

& Earthauake
Stage settings

< Analysis

Pictures -

Jacdpicture

Analysis : 0
Total : 0

Listof pictures
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27|




PAMJE 2-2

R r— $ N
oy g § L RERRER R ERTLRELR] i
0 ) 3004 _ R KRR RRARKR 5 M M

102

E

BETOMI: C2530

HEKURI: 5500 OSE EKUIVALENT
E-15

—
o
O~
[ag!

. e

DHIMITER FAFA

=]
cn
——
=
o

T PR 5
STRUKTOY

FoRcem.

T
T Ta R
= Tt tetatitetates

SHEMMIE TEKNIKE:

R
O PRRRIKIRNL atetet

Titatatatitetss

AR
BT eTeeTe|
pleleletetetatsty

AN
4
T
4
i

Dheut

i

P IS
SRR SSRRaES

Pilota D=80 cm
8.0 ml te vendosura
forme shahu /1.60 m

ST
R R AR RRT RIS
RERRRERRRRREE,

L

Maksimal
e

i

30

me Material Inert

Nivel

el
]
O
g
g
q
\N/

AN

b

ORI

sz
Eaaatelatete!

Z
N
140,50,

B R R R,
tefetetetettetotitetaletetetyt

L=48.0m

R R T
tolaltoliletalileleleletelelelelolile]

KUOTA NATYRALE

0S¢ 09
01¢

MURI MBAJTES, PRERJA 2-2, L=48.0 m|
0,

R TR TS
RRRHRRHRHIHRK

——  ——

—— ——
o <
o o

Pilota D=80 cm
8.0 ml te vendosura

RREE LTSS ol
R o]

forme shahu /1.60 m

L

SAILAHZ
VISHTTIHL

LT R R LK LR E XX
e et Pttt bt
Jeiniedsaelrie it einiela et O Cl

R R R T
T R
1% % e utatetatoratetottetatets%tets|

T Tt
TITT

Lot R R
sy w0 3 = s
00135 4 statebeletetelolodetetololatetetototetel

Cantilever wall analysis

28|




Input data

Project

Task . Muret Mbajtese - SURREL

Part . Projekti i Perforcimit te Skarpates
Description : Muri Mbajtes - Prerja 2-2

Author : Dhimitri PAPA

Settings
Standard - EN 1997 - DA3 (2)

Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
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
Allowable eccentricity : 0.333

Verification methodology : according to EN 1997

Design approach : 3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [] 1.00 []
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [] 0.00 []
Water load : Yw = 1.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Partial factor on internal friction : Yo = 1.25 [-]
Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : Yeu = 1.40 []
Partial factor on Poisson's ratio : T = 1.00 [-]

Partial factors for variable actions
Permanent design situation

Factor for combination value : Yo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 []

Material of structure

Unit weight y = 23.56 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30

Cylinder compressive strength fok = 25.00 MPa
Tensile strength feem = 2.60 MPa
Longitudinal steel : B500

Yield strength fyk = 500.00 MPa
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Geometry of structure

No Coordinate Depth

X [m] Z[m]
1 0.00 0.00
2 0.20 3.10
3 1.00 3.10
4 1.00 3.70
5 -0.70 3.70
6 -0.70 3.10
7 -0.30 3.10
8 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall.

Wall section area = 2.26 m2.

Basic soil parameters

consistency firm

c
No. Name Pattern Pef ef Y Ysu 8
[°] [kPa] [kN/m3] [KN/m3] [°]
Shtresa Nr.1 - Low plasticity clay
L (CLOD, consistency firm | 1400 2500 19.00 10.00  12.00
Shtresa Nr.2 - Sandy clay (CS), ’
2 consitency firm 21.00  50.00 21.00 12.00  12.00
Shtrsa Nr.3 - Sandy clay (CS),
B ooy fim .| 2600 8000 2100 1200 12.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Typel el v OCR !
calculation [°] [-] -] [-]
Shtresa Nr.1 - Low plasticity clay . i i
. (CL,CI), consistency firm E cohesive 040
Shtresa Nr.2 - Sandy clay (CS), . i i
2 consistency firm E cohesive 035
3 Shtrsa Nr.3 - Sandy clay (CS), cohesive i 0.35 i

Soil parameters

Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm

Unit weight : y = 19.00 kN/m3
Stress-state : effective

Angle of internal friction : Qe = 14.00°
Cohesion of soil : Cef = 25.00 kPa
Angle of friction struc.-soil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kKN/m3

Shtresa Nr.2 - Sandy clay (CS), consistency firm

Unit weight : y =
Stress-state : effective
Angle of internal friction : Qef =
Cohesion of soil : Cef =

21.00 kN/m3

21.00°
50.00 kPa
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Angle of friction struc.-soil : § = 1200°

Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3
Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 26.00°
Cohesion of soil : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 KN/m3
Geological profile and assigned soils
Layer : :
No. y Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm E
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm E
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
Foundation

Type of foundation : pile foundation
Unit weight y = 25.13 kN/m3

Geometry

Length | = 7.00 m
Offset d =080m
Diameter x = 0.50 m

Terrain profile
Terrain behind construction has the slope 1: 5.00 (slope angle is 11.31 °).

Water influence

GWT behind the structure lies at a depth of 1.50 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

Surcharge : Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] x [m] I [m] z[m]
1 YES permanent 10.00 on terrain
No. Name
1 G

Resistance on front face of the structure

Resistance on front face of the structure: passive
Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Angle of friction struc.-soll 5§ = 0.00 °
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Soil thickness in front of structure h =
Terrain in front of structure is flat.

Earthquake

Factor of horizontal acceleration Ky = 0.0260
Factor of vertical acceleration Ky = 0.0170

Water below the GWT is restricted.

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

1.10

m

Name Fhor App.Pt. Fyvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -1.24 53.25 0.72 1.000 1.000 1.350
Earthqg.- constr. 1.38 -1.24 -0.91 0.72 1.000 1.000 1.000
FF resistance -70.99 -0.51 0.08 0.20 1.000 1.000 1.000
Earthg.- face 0.37 -0.73 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.91 16.81 1.06 1.000 1.000 1.000
Earthquake - soil wedge 0.67 -1.70 -0.44 1.10 1.000 1.000 1.000
Active pressure 23.01 -1.36 12.28 1.47 1.000 1.000 1.000
Water pressure 24.20 -0.73 0.83 1.54 1.000 1.000 1.000
Uplift pressure 0.00 -3.70 0.00 0.70 1.000 1.000 1.000
Earthq.- act.pressure 18.78 -2.48 9.97 1.13 1.000 1.000 1.000
G 22.41 -1.75 18.37 1.24 1.000 1.000 1.000
G 0.00 -3.71 0.60 0.73 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mies = 108.64 kNm/m
Overturning moment Mg,y = 101.96 kNm/m
Wall for overturning is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 919.85 kPa
Warning - allowable range of input data exceeded during earthquake analysis!
The analysis is carried out with the modified value of terrain inclination f.
Bearing capacity of foundation soil
Design load acting at the pile head
No Moment Norm. force Shear Force Eccentricity Stress
' [KNm/m] [KN/m] [KN/m] [-] [kPa]
1 96.53 129.48 19.83 0.409 418.98
2 93.08 110.84 19.83 0.465 919.85

Service load acting at the pile head
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No. Moment Norm. force Shear Force
[KNm/m] [KN/m] [kN/m]

1 19.39 95.53 -35.36
Input parameters for bearing capacity analysis
Pile spacing s = 1.00 m
Dimensioning No. 1
Forces acting on construction
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 -1.42 29.20 0.20 1.350 1.350 1.000
Earthg.- constr. 0.76 -1.42 -0.50 0.20 1.000 1.000 1.000
FF resistance -27.96 -0.24 0.00 0.00 1.000 1.000 1.000
Earthq.- face 0.08 -0.33 0.00 0.00 1.000 1.000 1.000
Pressure at rest 63.88 -1.12 5.15 0.43 1.000 1.000 1.000
Water pressure 12.78 -0.53 0.82 0.47 1.000 1.000 1.000
Uplift pressure 0.00 -3.10 0.00 0.30 1.000 1.000 1.000
Earthquake - pressure at rest 3.54 -1.55 0.00 0.30 1.000 1.000 1.000
G 24.89 -1.56 2.48 0.40 1.000 1.000 1.000
Wall stem check
Reinforcement and dimensions of the cross-section
Bar diameter = 14.0 mm
Number of bars = 8
Reinforcement cover = 50.0 mm
Cross-section width = 1.00 m
Cross-section depth = 0.50 m
Reinforcement ratio p = 028% > 014% = pmn
Position of neutral axis x = 004 m < 027 m = Xmax
Ultimate shear force  Vrg = 169.60 kN > 77.97 KN = Vgq
Ultimate moment Mrg = 228.56 kKNm > 117.52 kNm = Mgq

Cross-segtion is SATISFACTORY.

File Edt Input Analy s Settings Help

DEEWY k-8 aaQ ¢ 007 @

Construction stage: # = [1

Froject D

Project rumber

33|




File Edit Input Analysis Pictures Settings Help
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Construction stage : @ = | [1]

P, [@visuaization
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Project
L¥ Settings
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A, Geometry
=3 Material

B Profie

[ sois

B Assign

& Foundation
I Terrain

[ water

™ Surcharge
LIFF resistance
L Applied forces
& Earthquake
45 Base anchorage

® Verification

¥ Bearing cap.

& Dimersioning

& stabiity
'
Analysis settings
Settngs : | Standard - EN 1997 -DA3 () & selct
satings
Concrete structures EN 1392-1-1 (EC2)
Coefficents EN 1892-1-1: standard @ Settines
Active earth pressure calaation : - Caulomb adminitrator
Passive earth pressure calculation : Caquot-Keriel
Earthquake analysis Manonobe-Okabe @
Shape of earth nedge : Calaulate as shew acministrator
Bese key  base key is considered as indined foating bottom
Allowable eccentricity : 0.333 Pictures -
Verification methodalogy : according to EN 1997 —
Design approach ; 3 - reducton of actions (GEO, STR) and sall parameters Jacdricture
Settings ; 0
g Edit ol 0
Z Listof pictures
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Construction stage : @ =] | [1]

Modes -
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L Geometry
B Material

B Frofie

[ sois

B Assion

& Foundation
[ Terran

[ Water

™ surcharge
LIFF resistance
L applied forees
& Earthauake
45 Base anchorage

P Stage settings
X Verification
W Bearing c2p.

& Dimensioning

& stabiity
Chart of wal geametry: Wall geometry
3 0 B 0.40 |
= 3.0 |[r] = 0.80 | [n] 5=
Pictures -
o= 0.60 | I Juoopcure
) Geometry : 0
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g
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[ sois
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& Foundation
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Stage settings

. verification
W Bearing cop,

& Dimensioning

&7 stabiity
'
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Conaete Longitudinal reinforcement
Catalog User def. Catalog User def.
€25/30
fa = 25.00 MPa
fom = 260 WPa
Pictures
JJcd picture
Material: o
B Total: o
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—— £ Settings
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= aterial

B rrofie
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[ assign
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[ surcharge
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& Appled forces
& Earthquake
° Base anchorage
Stage settings

¥ Verification
= Bearing cap.
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® .
Interf. Im] Terrain elevation : o)
1 0.00
2 3.00 - Change of terrain elevation
3 5.00 = Remove
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Pictures -
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: Total ¢ 0
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Construction stage: # = | [1]

Identification

Name :

Low plastidty day (CL,CD),

Basic data

Unit

Stress-state t

Angle of internal frction :

weight :
effectie

oef=

Cohesion of soi

Angle of fiction struc.-sol

Pressure atrest

Soil

cohesive

Poisson's ratio ¢

Uplift pressure.

Calc,

mode of upift : standard

Saturated unit weight :

[,

)| @ visuslization

Color
I
Pattern category

=)

Shiresa Nr. 1 -Low plasticity dlay (€L,CI), consistency firm

nsistency fim

3
Pattern

Clay

Classification

Delete

e

Classification, consistency,
soil dassification

Consistency :

Standard characteristics of

Low plasticity clay (1

Sl parameters
Poisson's ratio

Uit weight
Deformation medulus
Effective
Angle of intemal friction
Cohesion of sail

Total parameters :
Angle of intemal friction
Cohesion of soil

Design strength :
Foundation width < 3.0m

density

CL,CI - Clay with low or medium plastiity

Firm consistency (hard te deform by hand squeezing)

sols

1), consistency firm
Mark Unit

eters:

Coeff. of structural strength
for Eger < 4 overconsolidated

Manual classification of soils.

Grading
Fine particles (0,0 .. 0,06 mm)

BICTIENEC Sol name
> 1 || Shtresa .1 - Low plasticity elay (CLCT),
2 |shtresa hr.2 -Sandy day (CS), consistency frm
3 | shtrsa Nr.3 - Sandy day (CS), consistency frm
File Edit Input Analysis Pictures Settings Help
Dl &R a-8aQaqe

Construction stage: @ =1 | [1]

Bas

Unit

Angl

Pre:

Sail:

cal.

Name :

Stress-state :

Cohesion of soi :

Ange of friction struc. sail

Poisson's ratio :

Saturated unit weight :

Identification

ic data
weight :

effective

e of internal frictian : o

o= 50.00

5 12.00

ssure atrest

cohesive

Upift pressure

mode of uplft : standard

Soil characteristics

Shiresa Nr.1 - Low plasticity clay (CL,CT), consistency firm
Unit weight 7= 19.00 kjm?

tate :
Angle of internal friction :
Cohesion of sol
Angle of friction struc, 5ol :
Sol
Poisson’s ratio
Saturated unit weight :

31 Gy | @ visuslization

Shiresa Nr.2 - Sandy day (CS), consistency firm

rsistency frm

21,00 | [dm]

[kpa]

Sandy partices (0,06 mm .. 2,0 mm) :

Gravelly partides (20 mm .. 60,0mm): g

Moisture
Sample moisture :

Moisture content at the liquid limit
Moisture content at the piasticity imit :

Tt must hold wi > wp
Classification

Sum f +s + g must be equal to 100%

Low plasticity clay (CL,(T), consistency firm

OK + Assgn

210 (%]
) add
0.0 | [%]
@ gt
] Remove
250 (%]
420 | [%]
230 (%]
Cancel

Draw
Color
I
Pattern category
GEQ 53

Sandy day

B Geassifcation
Delete:
@
- oK+ @

o+ ¥

Sail dassification :

Consistency

Manual dlassification of soils

Grading
Fine partides (0,0 .. 0,06 mm)

Sails

LI

Soi name

Shtresa . 1 -Low plastiity day (CL,CT), consist|
‘Shtresa Nr.2 - Sandy clay (CS), consistency
Shtrsa r.3 - Sandy day (CS), consistency firm

Shtresa Nr.2 - Sandy clay (CS), consistency firm

nit weight 21.00 kNjm*
Stressstate ¢
Angle of nternal riction ¢
Cohesion of soil
Angle of friction struc, soll :
sol

B 12,
cohesive
Paisson's v

s ratio : 0.35
Saturated unit weight : 22,00 kjm?

P (0,06 mm .. 2,0 mm) : s

Gravely partides (2,0 mm ... 60,0 mm) a

Maisture

Sample maisture :

Moisture content at the iquid imit :

W=

Moisture content at the plasticity imit o
Tt must hold wi > wp,
Ciassification

‘Sandy dlay (CS), consistency firm

Sum f + s + g must be equal to 100%

Classification, consistency, density

€5 - Sandy day

Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sols

‘Sandy clay (CS). con: rm
Sol parameters Merk Ut vale
Poisson's ratio =] 0.35
Urit neight [Nm2 185
Deformation mocius B IWPal  4-5
Effective parameters :

Angle of inteml friction % M 27
Cahesion of soil w00 0-18
Total parameters :

Angle of internal riction o 4} 0
Cohesion of sl «  leal By
Design strength :

Foundation width < 3.0m Ry [eal 150
Coeff. of structural strength m 2] 0.2
for Euef < 4, overconsolidated ~ m 5] 0.1

5.0 | [
10.0 | []
= Remove
210 | [%]
520 (%]
18.0 | [%]
Cancal

O + Assign

1| copy

+ current sail

+ selected sois
+

allsails

@

Paste

+

sols

GeoClipboard™

+ [y copy
+ arrentsol
+ selected sols
» allsois
[ Paste

* soils

GeoCipboard™

Modes -

Project
£ settings
L, Geometry
= Material
H Frofie

£ sols

[ ssign

& Foundation
I Teran
Water

{1 surcharge
41 FF resistance

& Applied forces
&, Earthquake
F Base anchorage

£ verficaton

R Bearing cap.
db Dimensioning
& stabiity

Pictures

e pctre

Sl ¢ 0
Total 0

List of pictures
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£ Settngs

L Geometry

= Material

B erofie

[ soies

B assion

& Foundation
I Terrain

[ Water

I surcharge
AFF resistance
& Appled forces
& Earthquake
4 Base anchorage
P stage settings

2, verification
W Bearing cap.

& Dimensioning

& stabiity
Pictures o
JJuod pcture
Sail ¢ 0
Total : 0
Lstof pictures
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Pictures  Seti

File Edit Input Anal
R B ar-@daaa+ o

Construction stage: ® = [1]

2@, [ visuslization

Modes o

——

¥ Settings
— I Geometry
Identfication . Classification, consistency, density 3 Material
Name : Shtrsa Nr.3 - Sandy day (CS), consistency firm Soil dassification : S -Sandy day g
I Profie
Sandy day (c5) Consistency Firm consistency (hard to deform by hand squeezin
Pattem category s ' hend squeezng) [ seis
Basic data .
=) 0 Standard characterists of sols
Unit weight B B Assign
Srescte e ‘Sandy dlay (C5), consistency firm & Foundation
ess-state : effectve
Soi porameters
Sm\ arémec:rs o Teran
gisson's ratio
Angle of internal frctian : o= L it I Water
Deformation modius ]
Cahesion of soi ¢ Surch
enesan ofsel Sandy day Effective parameters : (Fereze
Ande of icton struc.ai Angle of intemal fiicton AFF resistance
Cohesion af sl L Appicd forces
Pressure atrest Total parai : <
Classification Angle of internal friction 8 & Earthquake
sol cohesive Cohesion of soil
Design strength : fpE=erivas
Poisson's ratio Foundation nidth < 3.0m Stage settings
Coef. of structural strength —— m o
Upift pressure for Eger < 4, overconsolidated 2 Verification
Cale. mode of uplft : standard i W Bearing cap.
Saturated unit weight : . [ & Dmensioning
& stabilty
Manual classification of sails
Gradng
Fine partcies (0,0 .. 0,06 mm)
Sandy partides (0,06 mm .. 2,0 mm) : s Bl I e —
RCAIE Soi name Soil characteristics ' copy
1 | ShiresaNr.1 - Low plastity day (CLCI), consiste| | Ghtrsa ir-3 - Sandy clay (CS), consistency firm CaeE s BT =0T < 0] [% 5 current sol
2 | shtresaNr.2 - Sandy day (CS), consistency firm Unit weight ; = 21.00 kNfm?> Sum f + s + g must be equal to 100%
5 ‘Shtrsa .3 - Sandy clay (CS), stency | Stress-state : effective 3 selected sois
3 | Shtrsa W3 - Sandy clay (CS), consistency Angle of internal frcton o = 26.00° P + allsois
Coesion of sai ¢ 50.00 13 s e 20| &) gemove )
Angle of fiction struc. sol - B raste
Sol Maisture content at the liquid lmit : 33.0 | [%]
Poisson's ratio ¢ . + sois
Saturated unit weight : 22.00 kiijm? Moisture content at the plasticity limit 19.0 | [%]
It must hold wi > wp, EErs o
Classification 0 JJcc picture
Sandy clay (CS), consistency firm ] Sois 0
£ Total 0
Q
3 E=l ki List of pictures

File Edit Input Analysis Pictures Settings Help
DEHE B BB QR+ [ Q| W visusization
Construction stage: & = [1]

Modes o

— 15 setengs

L, Geometry
B Material

B profie

Sails

B Assion

& Foundation
I Terrain

[ water

™ Surcharge

L1 FF resistance
& applied forces
A Earthauake
UF Base anchorage

2 verification

= Bearing cap,

A& Dimensioning

&7 Stablity
Assigned sol
of layer
2.00| Shiresa Mr.2 - Sandy day (CS), consistency firm z
5,00 Shirsa Nr.3 - Sandy day (€S), consistency fim z
| Shirsa Nr.3 -Sandy day (cS), consistency fim hd Fictures
IAdd picture
Assign : 0
5 Total: 0
] Lt of ictu
i ist ofpictures
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DEE &L B-B8 Q@ 3 0| @ visudlization

Construction stage: @ = | [1]

Modes -

Project
¥ Settings

i

L, Geometry

= aterial

5 profie

A sois

[ assign

& Foundaton
I Terrain

[ Water

1 surcharge

41 FF resistance
& applied forces
& Earthquake
ép Base anchorage

¥ verification

= Bearing cap,

db Dimensioring

& stabiity
f
Type of foundation : ple foundation v
Parameters
Pie foundation single pile v
Unit weight 1= 25.13 | [avjm?]
Length : 1= 8.00 | [m]
Diameter : da- 0.80 | [r]
Pictures -
Offset : %= 0.50 | [r] Prospcere
o Foundation : [}
i Total: 0
5 List of pictures.
File Edit Input Analysis Pictures Settings Help
Dl BL BB el ¢ Q)| @ visuslizztion
Construction stage: @ = | [1]
Modes -
Illlllllllllllllllllllllllll!llllll Project
¥ Settings
L, Geometry
1 Material
H profie
A sois
[ Assian
& Foundation
I Terrain
[ Water
™ Surcharge

LI FF resistance
& applied forces
A, Earthquake

45 Base anchorage

¥ Verification

= Bearing cap.

B Dimensioring

o7 Stability

.

Chart of parameters Terrain parameters
Slope Is=
O Slope andle EXIEey =

Jrcdpictre
Terrain : 0

A Total: 0

@ List of pictures
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File Edit Input Analysis Pictures Seftings

O @d L B-raaaiae
Construction stage : @ =1 | [1]

Help
' | [@ visuslization

X || -6 £ &

Chart of parameters  Ground water teble (GWT) parameters

| GWT behind construction hy= 1.50 |

Uplift at footing bottom due to diff. GWTs not considered ~
[ ensle crack

E

File Edit Input Analysis Pictures Settings Help

D bR ke Q]G+
Construction stage: @ =l | [1]

2| @ visualization

' 2| sucharge Name Tyee Action  |Locatior| Crigin |Length | Width Magritude ) add
Sur Mo, | _new__|modificati 2l | xlml | 1m] | bim] Ja,an fF @ | wnit =
> 1| VEs | I3 [Surface | | | ) ) 10.00] Jkiim?

= Remove

Surcharge

Modes -

Project
15 settngs
L, Geometry
= Material

5 profie

[ soils

B Assion

& Foundaton
[ Terran

[ water

™ Surcharge

LI FF resistance
& Applied forces
& Earthquake
45 Base anchorage

3 Verification

= Bearing cap,
& Dimensioring

& stabiity

Pictures o

e pctre
Water : o
Total o
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tage settings
¥ Verification
= Bearing cap.
&L, Dimensioning
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Pictures -

e petre

Surcharge ¢ 0
Total: 0
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File Edit Input Analysis Pictures Settings Help
DEERL B @ad e 2 0| @ Vialzation

Construction stage : # = | [1]

Modes -

Project.
¥ Settings

A, Geometry

= Material

B erofie

A sois

B Assion

& Foundation
I~ Terrain

[ water

[ surcharge

41 FF resistance
& Appled forces
& Earthquake
4P Base anchorage

P stage settings
2 Verification
9 Bearing cap

db Dimensioning

I stabiity
X |kt~ ||
Chart of parameters Parameters of resistance on front face

ey — - s
Soil: Shiresa Nr. 1 -Low plastiaty day (CL,CI), ¢ v
Angle of friction (struct.-soi) ¢ 0.00 | [
Thickness : h= 110 | [m] Pictures. -
Terrain surcharge f= 0.00 | [/m? e pctre

é Total :

é List of pictures

File Edit Input Analy
D2H B -8 Qaqng ¢
Construction stage : [# =1 | [1]

Pictures Settings Help

‘2| [@ visuslization

Modes -
!I!II!I!II!I!!I!I!!I!I!!I!I!!I!I!!I Project

2 setings

A, Geometry
E Material

g profie

A soils

B Assion

& Foundation
I Terran

[ water

™ Surcharge

A1 FF resistance
& Applied forces
& Earthquake
4 Base anchorage

£2 verfication

W Bearing cap.

& Dimensioring

& stabilty
f
Analyze earthquake
Factor of horizntal acceleration : Kn= 0.0260 | [
Factor of vertical acceleration : K= 00170 | (4
[nput point of application of pressure
H
Water influence: =
Confined water
Unconfined water Picres = |
e pctre
u Earthquake ¢ 0
g Total: 0
i List of pictures
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File Edit Input Analysis Pictures Settings Help
DEHE Bk R-8&aih ¢

Construction stage : @ = | [

[ @ @ visualization

Modes -
Project.
. £ Setings

L, Geometry

= Material

B erofie

[ sois

B Assion

& Foundation
I~ Terrain

[ water

[ surcharge

41 FF resistance
& Applied forces
& Earthquake
P Base anchorage
P stage settngs
3 Verification

= Bearing cap

& Dimensioring

&7 Stabiity
Verification = S gemove | [ R 1ndetai
‘ Verification
Mo, Force Fx F2 Application point Minor VRIS SATISFACTORY  (93.9%)
of force jm] | Bjm] | x(m] | z(m] | load £ SIEEC @)
000 sazs| 072 vz ~
[Eartha - constr 3w  0s1| o072 o124
I resistance mes| o008 om| 051
[Earthq.- face 037 o00| o040 073 B _
\Weight - earth wedge 0.00] 1651 1os| -191 e
[Earthquake - sail wedge 067 04| 1w -7 e pcture
- |Active pressure 2301 1228 147|135 Verification : o
2 |Water pressure 033 154 073 Total 0
] Jpiftpressure 000 070 57 v st of pictures
T Piles - Cantilever Wall
File Edit Input Analysis Pictures Settings Help
BBy Bav@ @ QR ¢ i [0 4P| @ visusiization
Construction stage : @ = | [1]
Verification of bearing capacity : NAVFAC DM 7.2 Sadesy =
Analysis carried out itomatic selection of the most ases. -
Factor determining crifical depth kg, = 1.00 Project
Settir
Verification of compressive pie: B settngs
Most severe load case No. 1. {LC 1) 5 rrofie
Pl skin bearing copacity Rs = 49.37 kN i Modus kn
Pile base bearing capacity Ry = 260,12 kN e
ol
Pie bearing capadty  Rc = 309.43 kN [ assion
Uitimate vertical force Vs = 129,48k -
T Load
300,49 KN > 129,48 kN = Vg § Geometry
= pateria
[ GWT + subsol

Stage settings

& vertical cap.

5 Settiement
Horizontal cap.
'

Analysis : ® add = Remove || [1] BR In detail

Select maima automaticaly -

Analysis NAVFAC DM 7.2

Factor determining criical depth : 100 | H e

res =

CoefficentNg laiste ~ Jrapere
Verteal cap. 0
Total: 0
Lt of pictures
Manage -

Vertical czp.
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File Edit Input Analysis Pictures

Construction stage: @ = | [1]

Settings

DEEH R R-raaaa+d

Help

3 ¢y | @ visualization

/

Modes o

Project
£% Settings

AL Geometry

B Material

B erofie

[ sois

B issign

& Foundation

[ Teran

[ water

™ Surcharge
AIFF resistance
& Appled forces
& Earthquake

P Base anchorage

@2 stage settings
. verification

R Bearing cap.
& Dimenioning

& stabiity

Dimensioning :

) Add =

Remove

[

No. Force Fx Fz Applic. point Minor

of force fefm] | Owjim] | x [m] z[m] load
Weight -wal oo zn| om| -1
Eortha.- consr. 05| o 14
FF resitance 000 o] 024
Eorthg.- face 00| o] 0.3
Pressure atrest 515|043 -112f
Water pressure 082 047 0.5
g Upift pressure 000 03| -3
g arthauske - pressure at rest 000 o030 -5
§ 5 26| 0w s

[

[ In detail

Location of dimensining

Wall stem check ~

Data for dimensioring

Concrete cover: 50.0 | (] No. ofbars : .00 |
Crsection width : 100 |[m]  Bar diameter : 14.0 | [mm]
Required amount of steel area : 5988 mm?
Inserted steel area : 12315 mm?
Wall stem check

SHEAR: SATISFACTORY (46.0%)
FLEXURE : SATISFACTORY (51.4%)
DESIGN PRINCIPLES : SATISFACTORY (48.6%)

Pictres -
Jcdpictre

Dimensioning: 0
Total: 0

Lt of pictures

File Edit Input Pictures Settings Help
o BB QQAD| S
Construction stage : @ o

w om0 2

20

@) @ visuaiization

200

1

€00
)

0

200 20 200 £ 280 o]
! PRI} e

Modes -

1| analysis: ® @ |[ 11
 ® analvze  Slip surface: g

Circular slip surface

Center ;
x= -2.61 | [m]
z- 13.54 [l Anges
Radius : o=
R v m o

Analysis

~ | @ substitute =] Remove

todify

2431 | [
0.1 | [7

[ Convert to polygon

Method : [l methods] 2

Analysis type : | Standard

[ Assume anchors as infinite:

Analysis

Slope stability verification (all methods)
Bishop Utiization = 34.8 %

Fellenius / Petterson : Utiization

Spencer i Utiization

ization

anbu :
Morgenstem-Price :  Utlization = 34.7 %

%] Detailed resuits

Project
£ settngs

Snterface

A soiis

I Rigid bodies

B assign

S anchors

/= Reinforcements
- Surcharge
Water

& Earthquake
tage settings

D anaiyss

Pictures -

Jaddpictre

Analysis 0
Total : [}
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Input data

Project

Task . Muret Mbajtese - SURREL

Part . Projekti i Perforcimit te Skarpates
Description : Muri Mbajtes - Prerja 3-3

Author . Dhimitri PAPA

Settings

Standard - EN 1997 - DA3 (2)
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
Allowable eccentricity : 0.333

Verification methodology : according to EN 1997

Design approach : 3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [] 1.00 []
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [] 0.00 []
Water load : Y = 1.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Partial factor on internal friction : Yo = 1.25 [-]
Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : Yeu = 1.40 []
Partial factor on Poisson's ratio : T = 1.00 [-]

Partial factors for variable actions
Permanent design situation

Factor for combination value : Yo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 []

Material of structure

Unit weight y = 23.56 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 25/30
Cylinder compressive strength fok

Tensile strength fetm
Longitudinal steel : B500

25.00 MPa
2.60 MPa
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Yield strength fyk = 500.00 MPa

Geometry of structure

No Coordinate Depth

X [m] Z[m]
1 0.00 0.00
2 0.30 3.60
3 1.30 3.60
4 1.30 4.20
5 -0.70 4.20
6 -0.70 3.60
7 -0.30 3.60
8 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 2.82 m2.

Basic soil parameters

c
No. Name Pattern G ef v Jeu g
[°] [kPa] [KN/m3] [kN/m3] [°]
Shtresa Nr.1 - Low plasticity clay
1 (LGN consistency firm | 1400 2500 19.00 10.00  12.00
Shtresa Nr.2 - Sandy clay (CS),
2 Consistency fm | 2100 50.00 21.00 12.00  12.00
Shtrsa Nr.3 - Sandy clay (CS),
3 consistency fim | 2600 80.00 21.00 12,00  12.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Type_ i v OCR !
calculation [°] [-] [-] [-]
Shtresa Nr.1 - Low plasticity clay . i i
1 (CL,CI), consistency firm E cohesive 0.40
Shtresa Nr.2 - Sandy clay (CS), ’ . i )
2 consistency firm cohesive 0.35
Shtrsa Nr.3 - Sandy clay (CS), ” . i i
L consistency firm cohesive 0.35

Soil parameters
Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm

Unit weight : y = 19.00 kN/m3
Stress-state : effective

Angle of internal friction : eef = 14.00°
Cohesion of soll : Cef = 25.00 kPa
Angle of friction struc.-solil : § = 1200°

Soil : cohesive

Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kN/m3

Shtresa Nr.2 - Sandy clay (CS), consistency firm

Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 21.00°
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Cohesion of soil : Cef = 50.00 kPa
Angle of friction struc.-soil : 8§ = 12.00°

Soil : cohesive

Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3

Shtrsa Nr.3 - Sandy clay (CS), consistency firm

Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 26.00°
Cohesion of soil : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3
Geological profile and assigned soils
Layer
No. y Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm E
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Foundation

Type of foundation : pile foundation
Unit weight y = 25.13 kN/m3

Geometry

Length | = 7.00 m
Offset d =080m
Diameter x = 0.50 m

Terrain profile
Terrain behind construction has the slope 1: 5.00 (slope angle is 11.31 °).

Water influence

GWT behind the structure lies at a depth of 3.00 m
Uplift in foot. bottom due to different pressures is not considered.

The evolution of tensile cracks is considered in the analyses. Depth of cracks is 0.80 m.

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 10.00 on terrain
No. Name
1 G

Resistance on front face of the structure
Resistance on front face of the structure: passive
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Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm

Angle of friction struc.-soll S5 =

Soil thickness in front of structure h
Terrain in front of structure is flat.

Earthquake
Factor of horizontal acceleration K;, = 0.0220
Factor of vertical acceleration Ky = 0.0170

Water below the GWT is restricted.

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

0.00
= 1.20

o

m

Name Fhor App.Pt. Fyvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -1.39 66.45 0.79 1.000 1.000 1.350
Earthq.- constr. 1.46 -1.39 -1.13 0.79 1.000 1.000 1.000
FF resistance -79.15 -0.55 0.08 0.20 1.000 1.000 1.000
Earthg.- face 0.38 -0.80 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -2.07 35.31 1.20 1.000 1.000 1.000
Earthquake - soil wedge 0.89 -1.93 -0.69 1.23 1.000 1.000 1.000
Active pressure 36.73 -1.79 20.55 1.62 1.000 1.000 1.000
Water pressure 7.20 -0.40 0.15 1.94 1.000 1.000 1.000
Tensile crack 3.31 -3.68 0.00 0.84 1.000 1.000 1.000
Uplift pressure 0.00 -4.20 0.00 0.70 1.000 1.000 1.000
Earthg.- act.pressure 25.94 -2.99 14.43 1.23 1.000 1.000 1.000
G 26.97 -2.07 21.64 1.42 1.000 1.000 1.000
G 0.00 -4.21 1.37 0.77 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mg = 176.28 kNm/m
Overturning moment Mgy, = 174.78 kKNm/m
Wall for overturning is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 8369.56 kPa
Warning - allowable range of input data exceeded during earthquake analysis!
The analysis is carried out with the modified value of terrain inclination f.
Bearing capacity of foundation soil
Design load acting at the pile head
No Moment Norm. force Shear Force Eccentricity Stress
i [KNm/m] [KN/m] [KN/m] [-] [kPa]
1 143.42 181.42 23.72 0.445 828.94
2 140.85 158.16 23.72 0.495 8369.56
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Service load acting at the pile head

No. Moment Norm. force Shear Force
[KNm/m] [KN/m] [KN/m]

1 16.37 133.94 -51.73
Input parameters for bearing capacity analysis
Pile spacing s = 1.00 m
Dimensioning No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design

[KN/m] z [m] [KN/m] X [m] coefficient

Weight - walll 0.00 -0.30 14.14 1.50 1.350
Weight - earth wedge 0.00 -2.07 35.31 1.20 1.000
Active pressure 36.73 -1.79 20.55 1.62 1.000
Tensile crack 3.31 -3.68 0.00 0.84 1.000
G 26.97 -2.07 21.64 1.42 1.000
Contact stress 0.00 0.00 0.00 1.00 1.000
Gravity surch. 1 0.00 -4.21 1.37 1.07 1.350
Back wall jump check
Reinforcement and dimensions of the cross-section
Bar diameter = 14.0 mm
Number of bars = 8
Reinforcement cover = 50.0 mm
Cross-section width = 1.00 m
Cross-section depth = 0.60 m
Reinforcement ratio p = 023% > 014% = pmin
Position of neutral axis x = 004 m < 033 m = Xmax
Ultimate shear force Vrq = 194.13 KN > 98.43 kN = Vgq
Ultimate moment Mrg = 282.14 KNm > 3856 kNm = Mgq

Cross-section is SATISFACTORY.

H
i
g
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Construction stage : @ =l | [1]

Pictures Seftings  Help
2| @ visuslization

10.00 Modes -

LTI
£3 settnge

A, Geometry
& Material

B erofie

B sois

B Assign

& Foundation
I~ Terrain

[ Water

[ Surcharge

L1 FF resistance
& Applied forces
& Earthquake
P Base anchorage

# Verification

= Bearing cap,

&, Dimensoning

& stabilty
f
Analysis setings
Settings : | Standard - EN 1997 -DA3(2) Select
settings
Conerete structures EN 1992-1-1 (EC2)
Coeffidents EN 1552-1-1: standard
Active earth pressure calculation ;- Coulomb admiistrator
Passive earth pressure calculation ; Caquot-Kerisel
Earthquake analysis Mononobe-Okabe ® Addw
Shape of earth wedge : Calaulate as skew adminstrator
ase key : The base key is considered as incined footing bottom
Allowable eccentricty 0.333 Pictures =
Verification methodology according to EN 1897 e
Design approach 3 - reduction of actions (GEO, STR) and soil parameters e pctre
Settings © 0
g Edit Tetal: °
2 List of pictures.
File Edit Input Analysis Pictures Settings Help
Dl BbL B-aaaag e D) | @ visusization
Construction stage: @ = ||[1]
Modes
IIII!I!!I!I!I!II!I!I!!I!l!ll!l!l!ll Project
— % settngs
L, Geometry
3 Material
H profie
Soils
B Assion
& Foundaton
" Terrain
™ Surcharge
A1 FF resistance
& Applied forces
& Earthquake

25 sase anchorege

3 Verification

R Bearing cap.

& Dimensioring

& stabilty
LA LLLEAAh L AALL
Chart of wall geometry: wall geometry
k= 30 [m] vi= 0.40 | [m]
- 3.60 | ml e Loo | ) &= 1200 |H
Pictures =
o= 0.60 | [m] e pctre
N Geometry : 0
£ Total: 0
L
3 List of pictures
8
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Construction stage: @ = | [1]

3] G| O visuslization

s

Unit weight of wall : F

Catalog User def.

%
foe = 2500 MPa
fam = 2.60 MPa

Material

€2s/30 B500
fr =

23.56] Dfm?]

Concrete Longitudinal reinforcement.

Catalog User def.

500.00 MPa

Modes o

Project
£ Setengs
1, Geometry
&3 Material

B Profie

[ sois

[ assign

& Foundation
I Terrain

[ water

1 surcharge
LDFF resistance
& Applied forces
& Earthquake
“p Base anchorage

) Verification

% Bearing cap.
& Dimensioning
& stabiity

Pictures o
JJucd picture

Material : 0
Total 0

Listof pictures

File Ecit Input Analysis Pictures Settings Help
DEE R &2-B QAR ¢

Construction stage: @ = | [1]

2 @ visualization

—

RCEN Depth
Inter . 0]
1 0.00
F3 3.00
3 5.00 = Remove
v 4 10.00

Terrain elevation : m]

Change of terrain elevation

Modes -
Project

L¥ Settings

A, Geometry

3 Material

B profie

A sois

[ Assign

& Foundation
I Terrain

[ Water

™ Surcharge

LI FF resistance
& applied forces
& Earthauake
4F Base anchorage

Stage settings
X Verification

W Bearing cap.
& Dmensioning

& stabiity

Pictures
JJuoopcture

Profie : 0
Total: 0
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File Edit Input Anal
Dl &Y BBl + B

Construction stage: @ = | [1]

| @ visuslization

——
Identficaton braw Classfication, consistency, density
Color
Name Shiresa . 1 -Low plastiity diay (CL,C1), consistency fim Soll dassification LI - Clay with low or medium plastiaty -
I
Low plast Consistency : Firm consistency (hard ta deform by hand saueezing) =
Patter category
Basic data @
GEO ~ Standard characteristcs of sols
Unit weight : = 19.00 | [kNfm?] 210
Pattemn Low plasticity clay (CLCT), consistency firm
Stress-state : effective d So parameters Mak  Unit alue
wgecmenain:  ow-| 1400 (4 721 L i W 7w
. Deformation moduius B PA] 36
Cohesion of sail: = 516 ¢
hesion of sai o 25.00 | 2] Clay Effective parameters :
Argle of fiction sruc.-sod s Angle of intermal fiicton e [ -2
Cohesion of sol 0P 8-
Pressure atrest [ R—— Total parameters :
Ee=timimn Angle of internal friction % [ 0
Sail: cohesive - Cohesion of sol @ [ 50
. Design strength :
Poisson's ratio : 00| H 0.4 = Foundation width < 3.0m Rg  Ied] 100
Coeff, of structural strength m - 0.2
Upift pressure @ for Egef < 4, overconsolidated  m = 01
Calc. mode of upift standard
Saturated unit weight :
3 Cancel &) Manually OK + Assign Cancel

Manual dlassification of soils

Grading

Fine partides (0,0 .. 0,06 mm) : = | X 1Al
: - 3 1|y co
O Sol name Soil characterisl oy paraces (6,05mm .. 2,0 mm) = 210 a1 B o
» 1 |ShtresaNr.1-Low plasticity clay (CLCT). < Shtresa Nr.1 - Low plasticity clay (CL,C1), consistency firm + current soil
2 | shtresanr.2 - sandy day (CS), consistency firm Unit weight 7= 13.00 Kjm? Gravelly partides (2,0 mm .. 60,0 mm) : a= 0.0 | [%]
Shirsa Nr.3 - Sandy day (CS) rency fi Stress-state : effective + selected sails
3 'sa Nr.3 - Sandy day (CS), consistency firm ‘Angle of internal friction : o = 14.00° Sumf + 5 + g must be equal to 100% P
Cohesion of sol o = 2500k Moisture E) Remove B
Angle of friction struc.-soil : i o= 1200° El Paste
Sof cohesive Sample moisture 25.0 | (%]
Poisson’s ratio Vo= 0.4 + sois
Saturated unit weight : Y= 20.00 Kijm? Moisture content at the liquid W= 420 | [%]
Moisture content at the plasticity limit : 230 | [%]
It must hold wy > wy '
Classification 3
Low plasticity clay (CL,€T), consistency firm -l
& &

File Edit Input Analysis Picture

Dl &Y BBl + B

Construction stage: @ = | [1]

ttings  Help

| @ visuslization

—

Identification Classification, cansistency, density

Color : .
Mame : ShiresaNr.2 - Sandy day (CS), consistency fim Soil dassification CS - Sandy day

Sandy day (CS), consistency firm 0 Consistency : Firm consistency (hard to deform by hand squeezing)
Pattern category
o Standard characteristics of soils

Sandy day (CS), consistency firm
Stress-state effective

Soil parameters
. Poisson's ratio
Angle of inteml fiction 27 . Unit weight
Deformation modulus
Cohesion of sai :

cancly ci Effective parameters :
il Angle of intemal friction
Angle of friction struc.-sol : Cohesion of sol
Total parameters :
Classification Angle of ntemal fiction
ol cohesive Cohesion of soi
Design strength:
Pokxsan’s rotio Foundation width < 3.0m
Delete Coeff. of structural strength
Upiift pressure for Ecef < 4, overconsolidated

Basic data

Uit weight :

Pressureat rest

Cae. mad of upft : standerd oK+ @

Saturated unit weicht : P oK+ M

5 Cancel Assign
Manual classification of soils

Gradig

Fine partices (0,0... 0,06 mm) : 121
' 1| co
LIES Eolliemn Sandy partides (0,06 mm .. 2,0 mm) : s 45.0 | [%] & Copy
1 | Shiresar.1 - Low plastiity iay (CL,CD), consiste| * | Shtresa Nr.2 - Sandy dlay (CS), consistency firm & e
5 2 | Shtresa Nr2- Sandy day (C5), consistency] | Unitweight : S G0 ke Gravelly partices (2,0mm .. 60,0mm): g = 0.0 (3]
Shirsa ir3 - Sandy day (CS) tency Srescstate: sffectve 3 be equal » ebctedzais
3 | shirsalv.3 - Sandy day (CS), consistency fim g of sl ficton e Sum £+ 5 + g must be equal to 100% o
Cohesion of sol o = 50.00KPa Moisture =) Remove
Angle of frcton struc. <ol ¢ 5 - 12000 5
Sors coheve Semple moisture 210 | [%] Ellees:=
Poisson's ratio Vo= + sols
Saturated unit weight e = 22,00 kjm3 Maisture content at the liuid mit wi= 20| (%]
Meisture content at the pastidty it 180 %]
Tt must hold w > wp '
Classification 4
Sandy day (CS), consistency firm i
2 8
< Cancel Y

Modes -
Project
¥ Settings
A, Geometry
= aterial
g profie
[ soils
[ assign
& Foundaton
I Terrain

™ surcharge

A1 FF resistance
& Appled forces
A, Earthquake

° Base anchorage
tage settings

¥ Verification
= Bearing cap.
&L, Dimensioning
& stabiity

Pictures

e petre

Sl ¢ 0
Total: 0

Lt of pictures
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= Material
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[ ssign
& Foundaton
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™ surcharge
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Sails 0
Total 0
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Construction stage : @ =1 | [1]

@) @ visuziization

Identiication
Name Shirsa Nr.3 - Sandy day (CS), consistency firm
(cs) firm
Basic data
Unit weight = 2100 | [vjm?)
Stress-state : effective hd
Angie of internal ficton : st =
Cohesion of soi 5 =
Angle of fricton struc. <o : B=
Pressure atrest
Sai cohesve
Poisson's ratio
Upiftpressure
Calc. mode of uplft : standard

Saturated unit neight :

——

Dran
Color
I
Pattern category
=

sandy day

Classification

Delete

o+ @

Manual classification of sails
Grading
Fine partides (0,0.. 0,06 mm) : f- | BN L4l

solls

File Edit Input Analysis Settings Help
DeEbBL B-B QA+

Construction stage: @ =1 | [1]

Pictures

'@, [@visuaization

CIEIE Soil name Sandy partides (0,06 m .. 2,0mm) : s 0.0 | [%]
1 | Shtresa Nr. 1 -Low plasticity day (CL,CI), consists Shtrsa Hr.3 - Sandy clay (CS), consistency firm Gravely partides (2,0:mm .. 60,0 mm) : g 00|
2 | Shiresa Nr.2 - Sandy day (CS), consistency firm Unit weight : 1 21.00 kNjm?
» 3 [ Shitrsa ti3- Sandy dlay (CS), consistency | | Sege oo fiction ZZE“ME_DD - oot g SR I D
Cohesion of sal ¢ = 8.00kP2 Voisture
Angle of fiction struc. <ol 5 12,00 * Sample moisture : w= 20 [
Soil ¢ cohesive
Paissan's ratio : .35 Moisture content at the liquid fmit 33.0 | [%]
Saturated unit weight 22.00 kjm?
Moisture content at the plastitylmit: W, = 2.0 (%]

It must hold wi > wp
Cassification

Sandy dlay (CS), consistency firm

cancel

Classification, consistency, density

Soil dassification :

Consistency

s - Sandy day

Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sals

‘Sandy day (CS), consistency

Sol parameters
Poisson's ratio

Uit neight
Deformation mochius
Effective param.
Angle of interal fict
Cohesion of soi
Total parameter:
Angle of nternal frcti
Cohesion of

Design strength :
Foundation width < 3,

eters:

jon
jon

.0m

Coeff. of structural strength
for Eer < 4 overconsolidated

O + Assign

—

1|5 copy

N
>
+

current soi

selected soils

al sols
= Remove

@)

Paste

+ sais

GeoClpboard™

.
- [
\

No. Thickness
of layer | fm]
ity day (CL,
0| Shiresa Nr.2 - Sandy day (CS), consistency firm
Shtrsa Nr.3 - Sandy day (CS), consistency firm
| shtrsa r.5 - Sandy day (Cs), conssstency frm

Assigned sol

Assign

Modes -
Project
¥ Settings

L, Geomeiry
1 Material

B profie

[ sois

B Assion

& Foundation
[ Terran

[ water

™ Surcharge

LI FF resistance
& Applied forces
& Earthquake
45 Base anchorage

£2 verfication

= Bearing cap.
b Dimensioning
& stabiity

Pictures -
[xcd pictre

Sl : 0
Total: 0
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Pictures -
[rcd pictre

Assign 0
Total : 0
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DEE &Y @-BQRaQ ¢ 3 Q)| @ visualization

Construction stage: @ = | [1]

f
Type of foundation : pile foundation v
Parameters
Pl foundation : sngle pile v
Unit weight 7= 25.13 | [vjm’]
Length : 1= 8.00 | [m]
Diameter : d= 0.80 | [m]
Offset ; x= 0.50 | [m]

File Edit Input Analysis Pictures Settings Help
D2EBL B Qag e

Construction stage : @ =l | [1]

2| @ visuslization

Modes -

Project
¥ Settings
L, Geometry
1 Material

B profie

[ sois

B Assion

& Foundation
[ Terrain

[ water

™ Surcharge

L FF resistance
L applied forces
A& Earthquake
45 Base anchorage
Stage settings

 verification
= Bearing cap.
db Dimensioning
& stabiity

Pictures -
[rcdpictre

Foundation 0
Total : 0

List of pictures

Chart of parameters  Terrain parameters

®) Slope Ls= 500 |

O siope ange: .

Terrain

Modes -
Project

£ Settings

L, Geometry

o Material

B erofie

[ solls

B Assion

& Foundation
I~ Terrain

[ water

[ surcharge

41 FF resistance
& applied forces
& Earthquake
P Base anchorage
P stage settngs
2 Verification

= Bearing cap.
&L Dimensioning
& Stabilty

Pictures -
e pctre

Terrain 0
Total 0

List of pictures
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DedBbh B-aBaaaAg ¢

Construction stage : [ = | [1]

' | [@ visuslization

X ] 5 5

Chart of parameters  Ground water table (GWT) parameters

4| GWT behind construction : hi= 3.00 |[m]
Uplift at footing bottom due to dff. GWTs ot considered ~
Tensile crack.
Depth of tensie cradk : he 0.30 | [m]

Water

File Edit Input Analysis Pictures Seftings Help
Dl Bbh B-BQAQG & O

Construction stage : @ = | [1]

‘2, | @ visualization

Surcharge

' =) Surcharge Name Type Action  |Locatior| Origin |Length | width Magnitude & add

Sur.No. | new |modificaty 2] | xpml | 1] | b lg,qnfF] @ | wnt =

> 1 vis | G [Surce | T ] o0 [iam? | o
1= Remove

Modes o

Project
15 settngs
L, Geometry
B Material

H profie

Soils

B Assion

& Foundation
I Terrain

[ water

™ Surcharge

L1 FF resistance
& Applied forces
A, Earthquake
4F Base anchorage

# Verification

R Bearing cap,
& Dimensioring
& stablity

Pictures -

[xcd picture

Water 0
Total: 0
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D) | [@ visuslization

Modes -
£ Settngs

L, Geometry
& Material

H Frofie

] sols

[ Assign

& Foundation
I Terran

[ water

™ surcharge

A1 FF resistance
& Applied forces
A&, Earthquake
4 Base anchorage

£2 verfication

W Bearing cap.

b Dimensioning

& stabilty
| >< .
Chartof parameters  Parameters of resistance on fiont face
Resistance type : | passive v
sol Shiresalr.1 - Low plastiaty day (CL,C1), ¢
Angle of fiction (struct.ol) : 5= 00011
Thickness : h= 1.20 | ] Pictures =
Terrain surcharge £ 0.00 | M7 e pctre
H FRresistanee: 0
s Total 0
o List of pictures
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¥ Settings
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H profie
A sois
[ nssion
& Foundaton
I Terrain
[ Water
[ surcharge

A1 FF resistance
& appled forces
& Earthquake

° Base anchorage
Stage settings

2 Verification
= Bearing cap.

& Dimensioning

&7 stability
'
Analyze earthauake
Factor of horizontal acceleration Kn= 0.0220 | [-]
Factor of vertical acceleration : 0.0170 |
[ input point of application of pressure
H
Water infuence
@ Confined water
O unconfined water e ol
e picure
3 Earthquake: 0
3 Total: [}
£
B List of pictures
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Construction stage: @ =l | [1]

‘2, | @ visualization

Modes -
Project
1% Settings

L, Geometry
B Material

B Frofie

B sails

B Assion

& Foundation
I Terran

[ water

1 Surcharge

41 FF resistance
& Applied forces
& Earthquake
F Base anchorage

2 verficaton

W Bearing cap.

db Dimensioring

& stabilty
Verification : S Remove | | [0 R In detal
] Verfication
o Force = F- | Appication point | Minor OVERTURNING : SATISFACTORY  (39.2%)
v o | v | xfrl | 2l | tead sup: SATISFACTORY  (48.1%)
Weight - wall 000 esas| o7e| 13 ~
Eartha.- constr. 1a| 113 07| 13
FF resistance 79.15|  o00s| 020 055
Earthg.- face 0.3 o0 04| om o
Weight - earth wedge 000 331 1w 207
Earthquake - soil wedge 089 -0.69) 123 -183 IAdd picture
o ctive pressure 36.73| 2055 162 179 Verification = 0
2 Viater pressure 72| o0as| 134 040 Total: 0
5|l e sa o swl sal |
1§ Piles - Cantilever Wall
ile Edit Input Analysis Pictures Settings Help
B0 BB & QG ¢ i [ | (@ visualzation
Construction stage: @ = | [1]
Verification of bearing capacity : NAVFAC DM 7.2 Modes -
Analysis carried out nith automatic selection of the most unfavourable load cases.
Factor determining aitcal depth kee = 1.00 Profect
Settings
Verification of compressive pie: T
Most severe load case No. 1. (LC 1) g erofie
Pile skin bearing capacty Rs = 49.37 kN i voduus kh
Pile base bearing capacity Ry = 234.05 kN
[ sois
Plebearingcapacity  Re = 34342 KN [ Assion
Ultmate verteal force Vg = 18142 kN by
T Load
Ro= 34342kN > 181420 = Vg f Geometry
3 Material
5 GWT + subsol
P stage settngs
& vertical cap.,
[ Settlement
€23 Horizontal cap.
Analysis : # Add =l Remove || [1] [ In detail
Select maxima automatically -
Analysis NAVFAC DM 7.2
Factor determining critical depth : : ka Loo |H
Pictures -
CoefficentNg: calaiate ~ Jradpcare
Verbcalcap.: 0
Total:
List of pictures
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45 Base anchorage

P Stage settings
3 Verification
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& stabilty
'
imensi & add ElRemove | | [ R Indetsil
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No. Force Fe Fz Applc, point | Minar Wall heel verification -
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it - el g g - - Conarete cover: 50.0 | [mm] No. ofbbars : 8.00 |
weight - earth wedge 00| 3531 1| 207
Active pressure -36.73| 2055 1.62| Crsection width : 1.00 [m]  Bar diameter : 14.0 | [mm]
Tensie crack .31 000l 089 Required amount of steel area : 7341 mm? Pictures -
S 6.97) 2164 12 Inserted steel area 12315 mm? 7. o
Add pictur
. Contact stress 00| om0 100 P picture
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Lt of pictures
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Cantilever wall analysis
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Project

Task . Muret Mbajtese - SURREL
Part . Projekti i Perforcimit te Skarpates
Description : Muri Mbajtes - Prerja 4-4
Author : Dhimitri PAPA
PAMJE 4-4
B L=250m | L=25.0m sii
il e i
853
- =
£3 :
B3 2 =y
¥ ‘g

I
]
*I"E
i

&l

2

"1 £ s /

Pilota D=80 cm sipas
pluresise se farrentt
Le12.0mi iz vendusara
forme sahu 1150 m

L=12.0m Iz vendosar
forme shahu 1150 m

Settings

Standard - EN 1997 - DA3 (2)
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
Allowable eccentricity : 0.333

Verification methodology : according to EN 1997

Design approach : 3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation
State STR State GEO
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Partial factors on actions (A)
Permanent design situation
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [H] 1.00 [-] 1.00 [] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [] 0.00 [+]
Water load : Yw = 1.00 []
Partial factors for soil parameters (M)
Permanent design situation
Partial factor on internal friction : Yo = 1.25 [H]
Partial factor on effective cohesion : Yo = 1.25 [H]
Partial factor on undrained shear strength : Yeu = 1.40 [-]
Partial factor on Poisson's ratio : T = 1.00 []
Partial factors for variable actions
Permanent design situation
Factor for combination value : Yo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 []
Material of structure
Unit weight y = 23.56 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30
Cylinder compressive strength foxk = 25.00 MPa
Tensile strength feom = 2.60 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 0.90 6.70
3 1.70 6.70
4 1.70 7.50
5 -0.70 7.50
6 -0.70 6.70
7 -0.30 6.70
8 -0.30 0.00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 6.94 m2,
Basic soil parameters
No. Name Pattern Pet Cef Y Ysu 3
[°] [kPa] [kN/m3] [KN/m3] [°]
1 (Schfgslf‘ lc\;léhlsislt_:r\:\éﬁﬁsntqlcny clay | 1400 2500 19.00 10.00  12.00
2 Sg‘rtggg r’:‘gfﬁ'r rﬁa”dy clay (CS), 21.00  50.00 21.00 12.00  12.00
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c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
Shtrsa Nr.3 - Sandy clay (CS), ’
consiatency firm 26.00  80.00 21.00 1200  12.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Type_ Gl v OCR !
calculation [°] [-] [-] (-]
Shtresa Nr.1 - Low plasticity clay . i i i
1 (CL,CI), consistency firm E cohesive 0.40
Shtresa Nr.2 - Sandy clay (CS), ’ . i i i
2 consistency firm cohesive 035
Shtrsa Nr.3 - Sandy clay (CS), ” . i i i
e consistency firm cohesive 035
Soil parameters
Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : eef = 14.00°
Cohesion of soil : Cef = 25.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kN/m3
Shtresa Nr.2 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 21.00°
Cohesion of sail : Cef = 50.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3
Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kKN/m3
Stress-state : effective
Angle of internal friction : Qef = 26.00°
Cohesion of sail : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 0.35
Saturated unit weight : Ysat = 22.00 kN/m3
Geological profile and assigned soils
Layer : .
No. y Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,ClI), consistency firm E
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Layer . .
No. y Assigned soil Pattern
[m]
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm E
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Foundation

Type of foundation : pile foundation
Unit weight y = 25.13 kN/m3

Geometry

Length | = 7.00 m
Offset d = 080m
Diameter x = 0.50 m

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 3.00 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] X [m] I [m] z[m]
1 YES permanent 10.00 on terrain
No. Name
1 G
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Angle of friction struc.-soll 5§ = 0.00 °
Soil thickness in front of structure h = 120 m
Terrain in front of structure is flat.
Earthquake
Factor of horizontal acceleration Ky = 0.0200
Factor of vertical acceleration Ky = 0.0130
Water below the GWT is restricted.
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
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 -2.63 163.58 0.92 1.000 1.000 1.350
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Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Earthqg.- constr. 3.27 -2.63 -2.13 0.92 1.000 1.000 1.000
FF resistance -79.16 -0.55 0.08 0.20 1.000 1.000 1.000
Earthg.- face 0.34 -0.80 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.34 7.83 1.79 1.000 1.000 1.000
Earthquake - soil wedge 0.27 -1.34 -0.18 1.79 1.000 1.000 1.000
Active pressure 15.04 -2.44 15.51 1.92 1.000 1.000 1.000
Water pressure 101.25 -1.50 9.19 1.73 1.000 1.000 1.000
Uplift pressure 0.00 -7.50 0.00 0.70 1.000 1.000 1.000
Earthq.- act.pressure 8.15 -4.83 3.41 1.28 1.000 1.000 1.000
G 14.83 -3.29 20.04 1.51 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mres = 243.36 KNm/m
Overturning moment Mgy, = 242.52 kNm/m
Wall for overturning is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 28286.28 kPa
Bearing capacity of foundation soil
Design load acting at the pile head
No. Moment Norm. force Shear Force Eccentricity Stress
[KNm/m] [kN/m] [KN/m] [-] [kPa]
1 193.34 274.58 63.99 0.418 700.91
2 194.76 217.33 63.99 0.498 28286.28
Service load acting at the pile head
No. Moment Norm. force Shear Force
[KNm/m] [kN/m] [KN/m]
1 128.68 202.60 19.35
Input parameters for bearing capacity analysis
Pile spacing s = 1.00 m
Dimensioning No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[KN/m] z [m] [KN/m] x [m] coefficient
Weight - wall 0.00 -0.40 15.08 2.00 1.350
Weight - earth wedge 0.00 -1.34 7.83 1.79 1.000
Active pressure 15.04 -2.44 15.51 1.92 1.000
G 14.83 -3.29 20.04 151 1.000
Contact stress 0.00 0.00 0.00 1.60 1.000
Gravity surch. 1 0.00 -7.50 6.80 1.94 1.350

Back wall jump check

Reinforcement and dimensions of the cross-section
Bar diameter 20.0 mm
Number of bars 8




Reinforcement cover
Cross-section width
Cross-section depth

50.0 mm
1.00 m
0.80 m

Reinforcement ratio p =

Position of neutral axis x
Ultimate shear force
Ultimate moment

VRd
MRd

0.34 %
0.08 m

275.34 kN
772.80 kNm > 17.82 kNm

Cross-section is SATISFACTORY.
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Identification

Name Shiresa Nr. 1 - Low plasticity day (CL,CI), consistency firm
I
Low plasticity day (CL,CI), consistency fim
Pattern category

[e=9)

Basic data
Unit weight : poum?
Stress-state effectve -
Angle of internal ficton : o=
Cohesion of sal : =

ohesion of sol o iy
Angle of fiction struc.-soi : 5

Pressure atrest
Classification

Delete

So & cohesive
Poisson's ratio

Upift pressure
Calc. mode of upift : standard

Saturated unit weight :

Manual classification of soils
Grading

Fine partides (0,0 .. 0,06 mm) :

Soi name
* 1 | ShtresaNr.1 - Low plasticity dlay (CL,CT), o

2 | Shiresa Nr.2 - Sandy day (CS), consistency firm SQME@L:; o
. esss effective
3 | Shirsa Nr.3 - Sandy day (CS), consistency fim Ange of ntemal fiction : p 14,00 °
Cohesion of sail cf = 2500kPa
Angle of friction struc.sol : i = 1o
ol :

Poissars ratio
Saturated unit weight :

Soiis
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Stress-state :

Angle of internal friction :

Cohesion of sail : Send co

Angle of friction struc. soil:
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Shtresa Nir.1 - Low plasticity clay (CL,CT), consistency firm
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- 2
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Angle of friction struc.-soil i = 2.00
Soil + cohesive

Paisson's ratio : 0.35
Saturated unit 22.00 kiijm?

ight

Sails

Sandy particies (0,06 mm .. 2,0 mm) : s

Gravelly partides (2,0 mm .. 60,0mm}: g

Moisture

Sample moisture :

Moisture content at the fiuid lmit : w=

Moisture content at the plasticity

Tt must hold wi > wp
Classification

Low plasticity clay (CL,CT), consistency firm

Sumf + 5+ g must be equal to 100%

Classification, consistency, density

Soi dassification: | CL,C - Clay with low or medum plastiaty

Consistency : Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sols

Low pla

Soll parameters

Paisson's ratio

Unit weight

Deformation modus
Effective parameters :
Ange of internal friction
Cohesion of sai

Coeff, of structural strength
for Egaf < 4, overconsolidated

O + Assign

(%] '
) & add
Edit
- & Remove
)
[l
]

Manual classification of soils
Grading
Fine particies (0,0 .. 0,06 mm) :

Sandy particies (0,06 mm .. 2,0 mm) :

Gravelly partides (20 mm .. 60,0mm): g
Sumf+s + g must be equal to 100%
Moisture
Sample meisture : w=
Moisture content at the liquid limit =
Moisture content at the plastiity imit:  wy

Tt must hold wi > wp
Classification

Sandy dlay (CS), consistency firm

[%]

[%]

&)

Classification, consistency, density

Sol dassification : | €5 -Sandy clay.

Consistency Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sois

Sandy clay (CS), consistency firm

Sol parameters Mark Value
Poisson's ratio 0.35
Unit weight 185
Deformation modulus 4-6
Effective parameters :

Angle of internal ricton 2-27
Cohesion of sol k2] 10-18
Total parameters:

Angle of internal fricton

Cohesion of sol

Design strength :

Foundation width <3.0m

Coeff. of structural strength

for Egef < 4 overconsoidated

OK +Assign

=] Remove

GeoClipboard™

Copy
current soi

selected soiis

v v v

allsails

)

Paste

* sols

B copy

+ current sail
+ selected soils
+ allsolls

[ Paste

+ sais

Modes -
Project.
1% Settings
L, Geomeiry

3 Material

g profie

A soils

B Assion

& Foundaton
I Teran

[ water

™ Surcharge

LI FF resistance
& applied forces
A, Earthquake
UF Base anchorage
Stage settings

¥ Verification
= Bearing cap.
&L, Dimensioning
& Stabilty

Pictures -
e petre

Sl : 0
Total: 0

Lt of pictures

Modes

Project

¥ Settings

A, Geometry

= aterial

g profie

[ soils

[ nssign

& Foundation
I Terrain

[ Water

1 surcharge

41 FF resistance
& applied forces
& Earthquake
°p Base anchorage
Stage settings

¥ verification
= Bearing cap.
&b Dimensioring
& stabiity

Pictures -
Jrcdpictre

Sl : 0
Total: 0

List of pictures

67|




File
DS EBL BB &AQ$ 5 [ < | B visualization

Construction stage : @ (= | [1]

Identfication

Name Shirsa .3 -Sandy dlay {cS), consistency fim

sandy day (CS), consister

Basic data

Unit weight :

Stressstate : effective

Angle of internal frictian : 5=

Cohesion of sai ¢ zo=

Angle of fiction struc. soi ¢ 5

Pressure atrest

S0l ¢ cohesive

Poisson's ratio :

Upliftpressure

Sandy day

Classification

Classification, consistency, density

Soi cisssfication : | CS - Sandy day.

Consistency Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sails

‘Sandy dlay (€5), con
S0l parameters

Roisson's ratio

Unit weight

Deformation modulus
Effective parameters :
Angle of intemal friction
Cohesion of soi

Total parameters
Angle of intemal friction

Coeff. of structural strength
for Ecer < 4 overconsolidated

Modes -
Project.
£ settings
L, Geometry
= Material
B rrofie
] sols
[ Assion
& Foundation
I Terrain
[ water
1 surcharge
41 FF resistance
& applied forces
& Earthquake
°p Base anchorage

Stage settings

2 Verification

Calc. mode of uplift : standard CIE=iaen
&L Dimensioning
Saturated unit weight :
& & Stabilty
OK + Assign
Manual classification of soils
Grading
Fine particies (0,0 .. 0,06 mm)
[ e Sandy partices (0,06 mm .. 2,0 mm) : 0.0 1% 1| copy
add
1 || shtresa Nr. 1 -Low plasticity day (CL,CI), consiste| Shtrsa Nr.3 - Sandy clay (CS), consistency fi Gravelly partides (2,0 mm .. 60,0 mm) 10.0 | [%] A + current sail
- Uit weioht : v = 2L
2 sr;:mss 2 sm: [\EL (C5), consistency firm Unit weht e Sum¢ + 5 + g must be equal to 100% Edt » selected soils
> 3 | Shtrsa Nr3 - Sandy dlay (CS), consistency | \
ly day (€5) VY| ange ofinternal fiiction o= 2. Moisture P
Cohesion of sol o = Remove
Angle of friction struc. ol : 3 Sample moisture: 22.0 | [%] [ Paste
Sol: cohesive
Poissan's ratio 5 Moisture content at the iquid mit : wi= 320 | (%] » sois
Saturated unt weight : e =
Moisture content at the plasticty imit 19.0 | (%)
Pictures -
It must hold wi > w, 7. =
add picture
Classifcation £ E
Sandy dlay (CS), consistency firm g Erse @
2 Total 0
8 9 £
3 Cancal & List of pictures
File Edit Input Analysis Pictures Settings Help
[sE=2 "] By Bav @ @ QG 4 [0 E D Dvsslsaton
‘Construction stage: @ = | [1
Modes -
Project
% settngs
L, Geometry
= Material
g profie
A soils
B Assion
& Foundaton
I Teran

of layer

ERl Shiresa Nr. oW
2.00] Shiresa Nr.2 - Sandy day (€S), consistency firm

0| Shirsa Nr.3 - Sandy day (CS), consistency fim
| shtrsa nr. 3 -sandy day (cs), consistency firm

Assigned ol

Assign

Water
™ surcharge
L0 FF resistance

L Applied forces
& Earthquake
4 Base anchorage

. verification

= Bearing cap.
db Dimensioring
& stabiity

Pictures

[rcdpictre

Assign 0
Total 0

List of pictures

68|




File Edit Input Analysis Pictures Settings Help
DEedBL BR-BQRAG

Construction stage : @ = | [1]

® | @ visualization

Modes -

Project

¥ Settings

A, Geometry

o Material

B erofie

[ solk

[ Assion

& Foundation
I~ Terrain

[ water

™ surcharge

A1 FF resistance
& Applied forces
A Earthquake
4 Base anchorage

£ verfication

W Bearing cap.

& Dimensioring

& stabilty
'
Type of foundation : pie foundation o
Parameters
Fie foundation : single pie v
Unit weight : 25.13 | faym]
Length = 1200 | m]
Diameter : 0.80 | [m]
Pictures -
Offset: = 0.50 | [m] Jacd pcure
< Foundation 0
| Total
H List of pictures
Flle Edit Input Analysis Pictures Settings Help
D EBL R2-B Q@ @ Q) | @ Visuaization
Construction stage: ® = | [1]
Modes =
Project
¥ Settings
L, Geomeiry
2 Material
H profile
A sois
[ Assign
& Foundation
I~ Terrain
[ Water
1 surcharge

Chart of parameters

=

Terran

41 FF resistance
& Applied forces
& Earthquake

¢ Base anchorage
P Stage settings
. Verification

= Bearing cap.

db Dimensioring

& stabiity
Pictures o
e pctre
Terrain : o
Total ¢ o
List of ictures

69|




File Edit Input Analys
D E B B-8QAQG $ O

Construction stage : @ = | [1]

Pictures Settings _Help
‘2, | [@visualization

Chart of parameters  Ground water teble (GWT) perameters
hy|  GWT behind construction :

hy= 3.00 |[m]

Upliftat footing bottom due to diff. GWTs : not considered v

[ ensle crack

Water

File Edit Input Analysis Pictures Settings Help
DEEBL B-B8Qql $ 3 Q)| @ visualization

Construction stage: @ = | [1]

'| B Ssucharge Name Type Action  |Locatior| Origin |Length | width Magritude
SurcNo. | new | modificat zml | ximl | 1l | bl Jayay hF| @ | uit
> 1| YEs | I3 |Surface | ) I | | | 10.00] [kdijm2 |

Surcharge

Modes o

Project
15 setengs
L, Geometry
B Material

B profie

Sails

[ Assian

& Foundation
I Terrain

[ Water

™ Surcharge

A1 FF resistance
& Appled forces
A, Earthquake
°p Base anchorage

2 verification

= Bearing cap.
&L Dimensioning
& Stabiity

Pictures -

e petre

Water : 0
Total: 0

List of pictures

Modes =
Project

¥ Settings

L, Geometry

3 Material

B profie

Sails

B Assion

& Foundation
[ Terrain

[ water

I Surcharge

L FF resistance
L applied forces
A& Earthquake
F Base anchorage

£ verficaton

R Bearing cap.
db Dimensioring
& stabiity

Pictures -
[rcdpictre

Surcharge :
Total :

List of pictures

70|




File Edit Input Analysis Pictures Settings Help
DS H B BB Q]G S i} £ 0| G visualization

Construction stage: @ = | [1]

Modes -
Project

% setengs

L, Geometry

B Material

B Frofie

A seis

[ Assion

& Foundation
I Terrain

[ Water

1 surcharge
LDFF resistance
& Applied forces
& Earthquake
4 Base anchorage

£ verfcaton

R Bearing cap.

& Dimersioring

& stabilty
Chartof parameters  Parameters of resistance on front face
Resistance type: | passive v
Soi: Shiresa Nr. 1 -Low plastiaty day (CL,CT), ¢
Angle of friction (struct.-sol) : 3 0.00 |7
Thickness h= 1.20 | [m] Pictures. -
Terrsin surcharge f 0.00 | Kv/m? JJuco picture
¢ Frresstnce: 0
il Toal: 0
i Lit of pictures
File Edit Input Analysic Pictures Settings Help
Ded L 2-8_Qa0 ¢ D) | B Visuaization
Construction stage : @ =1 | [1]
Modes =
Project
¥ Settings
L, Geometry
1 Material
B profie
[ sois
B Assion
& Foundation
I Terrain
[ water
™ Surcharge

LI FF resistance
& Applied forces
A, Earthquake
L

3 Verification

R Bearing cap.

& Dimensioring

& stabilty
f
Analyze earthquake
Factor of horizntal acceleration : Kn= 0.0200 | [
Factor of vertical acesleraton : 00130 | [
[Jmput paint of appiication of pressure
H
Water influence e
Confined water
Unconfined water |Petres - |
e petre
3 Earthquake: 0
3 Total: 0
i List of pictures

71|




File Edit Input Analysis Pictures Settings Help
D E B B-8QAQG $ O

Construction stage : @ = | [1]

‘2, | [@visualization

Modes
Project
15 setengs
L, Geometry
B Material

H profie

[ sois

[ Assian

& Foundation
I Terrain

[ Water

[ surcharge

A1 FF resistance
& applied forces
& Earthquake
ép Base anchorage

Stage settings
¥ Verification
= Bearing cop.

b Dimensioring

& stabilty
Verification : & gemove | | [0 R In detail
] Verfication
o Force Fx F= | Applcation point | Minor CCIOITIEe TOCLE ()
of force Wi | Dovml | xfml | ziml | toad Ste: SUELACE GEE)
Weight - wall 0.00| 1358 o0s2] 263 ~
Earthg.- const. 22| 2 263
FF resistance 7o.18| 008 055
Earthg.-face 034 oo 280 o _
Weight -earth wedge 000|783 134 —_—
Earthauake - sol nedge 027 o 134 e pctre
- ctive pressure -15.04 15,51 244 Verifiaton : 0
2 Water pressure 0125 9.19) -1.50 Total 0
% \:‘th‘turessure 0.00[  0.00] 7.50 v tefricires
I Piles - Cantilever Wall
File Edit Input Analysis Pictures Settings Help
B BR@Q]n 4 2 Q| B visuaiaston
Construction stage: @ =) | [1]
Verification of bearing capacity : HAVFAC DM 7.2 [Fris =
Analysis carried out with automatc selection of the most unfavourable load cases.
Factor determining critical depth kg, = 1.00 Project
Setti
Verification of compressive pile: ¥ settnes
Mast severe load case No. 1, (LC 1) B Profie
Pie sin bearing capadity Rs = 75.35 K [E Moduus kh
Pie base bearing capaity Ry = 41469 K st
als
Pie bearing capacity  Re = 490.04 kKN B assin
Uttmate vertical force Vg = 274,58 kN -
T Load
Re = 450,04k > 274,58 kN = Vg  Geometry
=3 Material

[ GWT + subsol

Stage settings

& verseal o

[ settlement.
3 Horizontal cap.
'
Analys ] Add B remove | [[1 R Indetail
Select maxima automatically v
Anlysis NAVFAC DM 7.2
Factor determining artcal depth ka 100 |
Pictures -
Coeffident g calelate v [T
0
0
List of pictures
Manage -

Vertical cap.

72|




File Edit Pictures

Dl &Y BBl + B

Construction stage: @ = | [1]

Input _ Analysis Settings  Help

| @ visuslization

Modes -
Project

¥ Settings

A, Geometry

= aterial

5 profie

A soils

[ assign

& Foundaton

I Terrain

™ surcharge

A1 FF resistance
& Appled forces
A, Earthquake

° Base anchorage
tage settings

¥ Verification
= Bearing cap.
&L Dimensioning
& stabiity

Dimensioning : ® Add (= Remave 8}
No. Force P F: Appiic. point | Minor
of force foyjm] | fayfm] | x [m] z[m] load
weicht - wal oo0| 1508 200 -0.40
[weight —earth wedge omo| 783 17| 13
[Active pressure 504 1551 1o 249
g 483 204 15| a2
Contact stress o00| 000|000
[Gravity surch. 1 000 &80 194 50)
¥
&
ope Stability - Cantilever Wall
File Edit Input Pictures Settings Help
oo BB QAR @ | @ viualzaton
Construction stage : (¥ [81]

SO0 IE00 M0 200 G000 2800 2600 2400 2200 00 00 BOD G0 200 00 00 [T
T T O O T O T T T I T B A1 T A M W A P

oo
P

o0

1500
P

2000
hioai

20
iy

2400
hiki

2500
S

Location of dmensioring

Wall heel verification -
Data for dmensioning

Conerete cover: 50,0 |[m]
CrSection width : 1.00 |[m]

Required amount of steel area :

Inserted steel area :

Wall heel verification
SHEAR:

FLEXURE :

DESIGH PRINCIPLES :

I T T
I A ]

R 1n detail

No. of bars : .00 |
Bar diameter : | 20.0 | [mm]
10005 mm?

25133 mm2

SATISFACTORY
SATISFACTORY
SATISFACTORY

o
S

s 0

(26.5%)
(2.3%)
(39.8%)

jott [T

'] Analysis: @ = m

[l ® anciyze  siipsurface: arciar v | @ substite ) Remove | [E) Convertto polygon

Circular slip surface Analysis

Center : Modify Method [all methods] || Slope stability verification (all methods)
Bishop : ization = 6.0 % ACCE
x= 526 | [m] Analysis type : | standard Fellenus / Petterson : Utlization = 6.0 %
Spencer : ization = 6.0 %
2= 43.35 | [ Angles : Janbu t Utiization = 6.0 %
Bt . Morgenstern-Price ;- Utiization = 6.0 %
A= 15.08 | [] | [ Assume anchors asinfinte
R= 5142l 2= 3254 | [9

Analysis

Pictures

e petre

Dimensioning: 0
Total: 0

Lt of pictures

Modes -

Project
£ settnos

Anterfece

[ sois

I Rigd bodies
B assion

45 anchors

& Reinforcements

M. Surcharge

Water
& Earthquake
tage settings

< Analysis

Fictures -

oo petre
Analysis : 0
Total

Listof pictures

Manage -

73|




Cantilever wall analysis

MURI MBAJTES, PRERJA 5-5/1, L=13.0 ml
Ky
7 1
7 =
Niveli Maksimal i Dheut V:._
= T T e T A T T T
/:Iﬂ:m:m:m:m:m:
==
|ﬂ:m:m:m:m:m:
- =l=lI=lE=lEE=
=] M:m— Muuhie —m:m:
2 Sl= P =l
L U:m: _ :m:m: v
slI=l=IEEE >
HIENHEH I LE
HENHHEIEIE g
|:m:m:m:m:m: )
I
7 il
=== ===
A==
NIVELITRRUGES === =)=
KUOTA?\ATYII{:?_E. I M—| | |:E|¥m&ﬁ|:||ﬁ
1 1 : e e I =T=I1E I[% A
o o =HE 9
& = THIEED
=== £ 1
(40, 80 120 |
| — t ]
| 240 1
t !
Input data
Project
Task

. Muret Mbajtese - SURREL

Part . Projekti i Perforcimit te Skarpates
Description : Muri Mbajtes - Prerja 5-5
Author

: Dhimitri PAPA

74|



L=12.0m

PAMJE 5-5

L=13.0m L=12.0m

-

FUGE 10.cm

FUGE 10.6m
Midis Iurese
(Themel | Vazhduar)

aeras

Midis Mureve
(Themel | Vazhduar)

asras

Pilots D=80 o sipas
isrrosise so tarenit

T-120 mi &t vendosura
forme shatu .60 m

mjorrosise sa terrent
T=12.0 i 1= vendeurs
forme shatw 1,50 m

ol

DHMITER PAPA

(=0T

T

SHENME TEKMIKE.

]
e |=

BETONI: C25:30 T
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Settings

Standard - EN 1997 - DA3 (2)
Materials and standards

Concrete structures :

Coefficients EN 1992-1-1:

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :

Earthquake analysis :
Shape of earth wedge :
Base key :

Allowable eccentricity :

Verification methodology :

Design approach :

EN 1992-1-1 (EC2)
standard

Coulomb

Caquot-Kerisel

Mononobe-Okabe

Calculate as skew

The base key is considered as inclined footing bottom
0.333

according to EN 1997

3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation

Permanent actions :
Variable actions :
Water load :

TG
7Q

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
1.35 [] 1.00 [] 1.00 [H] 1.00 [-]
1.50 [-] 0.00 [] 1.30 [] 0.00 []

1.00 []
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Partial factors for soil parameters (M)
Permanent design situation

Partial factor on internal friction : Yo = 1.25 []
Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : Yeu = 1.40 []
Partial factor on Poisson's ratio : T = 1.00 [-]

Partial factors for variable actions
Permanent design situation

Factor for combination value : Yo = 0.70 [-]
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Wy = 0.30 []

Material of structure

Unit weight y = 23.56 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 25/30

Cylinder compressive strength fok = 25.00 MPa
Tensile strength feom = 2.60 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 0.90 5.80

3 1.70 5.80

4 1.70 6.60

5 -0.70 6.60

6 -0.70 5.80

7 -0.30 5.80

8 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 6.27 m2,

Basic soil parameters

No. Name Pattern s oG ¥ Ysu 5
] | [kPa] | [kN/m3] | [kN/m3] | []
1 (SCT%T? 'C“;;,ls;;;’,ﬁﬁ If?rfﬂcny clay | 1400 2500 19.00 10.00  12.00
2 f!,"f,;";i;,’fg'yzﬁ}ﬁa“dy clay (CS). 2100 5000  21.00 1200  12.00
3 fc',“f,;ﬁi‘te'“;f; Sandy clay (CS), 26.00 80.00 2100 1200  12.00
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Soil parameters to compute pressure at rest

T K
No. Pattern ype Gl v OCR !
calculation [°] [-] [-] [-]
Shtresa Nr.1 - Low plasticity clay . i i
1 (CL,CI), consistency firm E cohesive 0.40
Shtresa Nr.2 - Sandy clay (CS), ’ . i i
2 consistency firm cohesive 035
Shtrsa Nr.3 - Sandy clay (CS), ” . i i
e consistency firm cohesive 035
Soil parameters
Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : eef = 14.00°
Cohesion of soil : Cef = 25.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kN/m3
Shtresa Nr.2 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 21.00°
Cohesion of sail : Cef = 50.00 kPa
Angle of friction struc.-soil : 8§ = 1200°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3
Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kKN/m3
Stress-state : effective
Angle of internal friction : Qef = 26.00°
Cohesion of sail : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 0.35
Saturated unit weight : Ysat = 22.00 kN/m3
Geological profile and assigned soils
Layer : .
No. Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,ClI), consistency firm E
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm E
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
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Layer . .
No. y Assigned soil Pattern
[m]
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
Foundation

Type of foundation : pile foundation
Unit weight y = 25.13 kN/m3

Geometry

Length | = 12.00 m
Offset d = 0.80m
Diameter x = 0.50 m

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 2.50 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

Surcharge : Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] X [m] I [m] z[m]
1 YES permanent 10.00 on terrain
No. Name
1 G

Resistance on front face of the structure

Resistance on front face of the structure: passive

Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm

Angle of friction struc.-soil 5 = 0.00 °

Soil thickness in front of structure h =120 m

Terrain in front of structure is flat.

Earthquake

Factor of horizontal acceleration K; = 0.0220

Factor of vertical acceleration Ky = 0.0170
Water below the GWT is restricted.

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

Name Fhor App.Pt. Fyert App.Pt. Coeff. Coeff. Coeff.

[KN/m] z [m] [KN/m] X [m] overtur. sliding stress

Weight - wall 0.00 -2.29 147.67 0.94 1.000 1.000 1.350
Earthq.- constr. 3.25 -2.29 -2.51 0.94 1.000 1.000 1.000
FF resistance -79.16 -0.55 0.08 0.20 1.000 1.000 1.000
Earthq.- face 0.38 -0.80 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.32 7.46 1.79 1.000 1.000 1.000
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Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z [m] [KN/m] X [m] overtur. sliding stress
Earthquake - soil wedge 0.29 -1.32 -0.22 1.79 1.000 1.000 1.000
Active pressure 17.83 -2.32 18.52 1.70 1.000 1.000 1.000
Water pressure 84.05 -1.37 8.44 1.75 1.000 1.000 1.000
Uplift pressure 0.00 -6.60 0.00 0.70 1.000 1.000 1.000
Earthg.- act.pressure 7.21 -4.20 3.30 1.31 1.000 1.000 1.000
G 15.34 -2.88 19.54 1.52 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mres = 229.08 KNm/m
Overturning moment Mgy, = 195.31 kNm/m
Wall for overturning is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 605.88 kPa
Bearing capacity of foundation soil
Design load acting at the pile head
No. Moment Norm. force Shear Force Eccentricity Stress
[kKNm/m] [kN/m] [KN/m] [-] [kPa]
1 146.42 253.97 49.18 0.365 392.58
2 148.29 202.28 49.18 0.430 605.88
Service load acting at the pile head
No. Moment Norm. force Shear Force
[kKNm/m] [kN/m] [KN/m]
1 87.77 191.24 7.09
Input parameters for bearing capacity analysis
Pile spacing s = 1.00 m
Dimensioning No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient
Weight - wall 0.00 -0.40 15.08 2.00 1.350
Weight - earth wedge 0.00 -1.32 7.46 1.79 1.000
Active pressure 17.83 -2.32 18.52 1.70 1.000
G 15.34 -2.88 19.54 1.52 1.000
Contact stress 0.00 0.00 0.00 1.60 1.000
Gravity surch. 1 0.00 -6.60 6.58 1.93 1.350
Back wall jump check
Reinforcement and dimensions of the cross-section
Bar diameter = 16.0 mm
Number of bars = 8
Reinforcement cover = 50.0 mm
Cross-section width = 1.00 m
Cross-section depth = 0.80 m
Reinforcement ratio p = 022% > 014% = pmn
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0.05 m
258.84 kN

Position of neutral axis x
Ultimate shear force  VRgq
Ultimate moment MRd

Cross-section is SATISFACTORY.
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Verification of bearing capacity : NAVFAC DH 7.2
Analysis carried out with automatic selection of the most unfsvourable load cases,
Factor determining critical depth kg = 1.00

Verification of compressive pile:
Most severe load ezse No. 1. (LC 1)

Ple skin bearing capacity R = 75.35 kN
Pie base bearing capacity Ry = 403.38 KN

47873 kN
53.97 kN

Pile bearing capacity  Re
Ultmate vertical force Vg

Re = 478.73kN > 253.97kN = V3
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Required amount of steel area : 10032 mm?
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DESIGN PRINCIPLES:  SATISFACTORY (62.4%)
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Projekti i Perforcimit te Skarpates
Muri Mbajtes - Prerja 6-6

Dhimitri PAPA

Standard - EN 1997 - DA3 (2)
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

Allowable eccentricity : 0.333

Verification methodology :
Design approach :

according to EN 1997

3 - reduction of actions (GEO, STR) and soil parameters

Partial factors on actions (A)
Permanent design situation
State STR
Unfavourable Favourable Unfavourable
Permanent actions : Y6 = 1.35 [] 1.00 [] 1.00 [H]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 []

State GEO
Favourable
1.00 [-]

0.00 []
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Partial factors on actions (A)
Permanent design situation
Water load : Yw = 1.00 []
Partial factors for soil parameters (M)
Permanent design situation
Partial factor on internal friction : Yo = 1.25 [H]
Partial factor on effective cohesion : Yo = 1.25 [H]
Partial factor on undrained shear strength : Yeu = 1.40 [-]
Partial factor on Poisson's ratio : W= 1.00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Yo = 0.70 []
Factor for frequent value : Yy = 0.50 []
Factor for quasi-permanent value : Yo = 0.30 []
Material of structure
Unit weight y = 23.56 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30
Cylinder compressive strength fck = 25.00 MPa
Tensile strength foem = 2.60 MPa
Longitudinal steel : B500
Yield strength fy« = 500.00 MPa
Geometry of structure
No Coordinate Depth
X [m] Z[m]
1 0.00 0.00
2 0.90 6.70
3 1.70 6.70
4 1.70 7.50
5 -0.70 7.50
6 -0.70 6.70
7 -0.30 6.70
8 -0.30 0.00
The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 6.94 m2,
Basic soil parameters
c
No. Name Pattern G ef L e o
[°] [kPa] [KN/m3] [KN/m3] [°]
Shtresa Nr.1 - Low plasticity clay
1 (L) consistoney firm | 1400 2500 19.00 10.00  12.00
Shtresa Nr.2 - Sandy clay (CS),
o sty frm | 2100 50.00 21.00 12.00  12.00
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c
No. Name Pattern Pef ef Y Ysu 3
[°] [kPa] [kN/m3] [kN/m3] [°]
Shtrsa Nr.3 - Sandy clay (CS), ’
consiatency firm 26.00  80.00 21.00 1200  12.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Type_ Gl v OCR !
calculation [°] [-] [-] (-]
Shtresa Nr.1 - Low plasticity clay . i i i
1 (CL,CI), consistency firm E cohesive 0.40
Shtresa Nr.2 - Sandy clay (CS), ’ . i i i
2 consistency firm cohesive 035
Shtrsa Nr.3 - Sandy clay (CS), ” . i i i
e consistency firm cohesive 035
Soil parameters
Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : eef = 14.00°
Cohesion of soil : Cef = 25.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 040
Saturated unit weight : Ysat = 20.00 kN/m3
Shtresa Nr.2 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 21.00°
Cohesion of sail : Cef = 50.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 22.00 kN/m3
Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Unit weight : y = 21.00 kKN/m3
Stress-state : effective
Angle of internal friction : Qef = 26.00°
Cohesion of sail : Cef = 80.00 kPa
Angle of friction struc.-soil : § = 1200°
Soil : cohesive
Poisson's ratio : v = 0.35
Saturated unit weight : Ysat = 22.00 kN/m3
Geological profile and assigned soils
Layer : .
No. y Assigned soil Pattern
[m]
1 3.00 Shtresa Nr.1 - Low plasticity clay (CL,ClI), consistency firm E
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Layer . .
No. y Assigned soil Pattern
[m]
2 2.00 Shtresa Nr.2 - Sandy clay (CS), consistency firm E
3 5.00 Shtrsa Nr.3 - Sandy clay (CS), consistency firm E
4 - Shtrsa Nr.3 - Sandy clay (CS), consistency firm
Foundation

Type of foundation : pile foundation
Unit weight y = 25.13 kN/m3

Geometry

Length | = 7.00 m
Offset d = 080m
Diameter x = 0.50 m

Terrain profile
Terrain behind the structure is flat.

Water influence

GWT behind the structure lies at a depth of 3.00 m
Uplift in foot. bottom due to different pressures is not considered.

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] X [m] I [m] z[m]
1 YES permanent 10.00 on terrain
No. Name
1 G
Resistance on front face of the structure
Resistance on front face of the structure: passive
Soil on front face of the structure - Shtresa Nr.1 - Low plasticity clay (CL,Cl), consistency firm
Angle of friction struc.-soll 5§ = 0.00 °
Soil thickness in front of structure h = 120 m
Terrain in front of structure is flat.
Earthquake
Factor of horizontal acceleration Ky = 0.0200
Factor of vertical acceleration Ky = 0.0130
Water below the GWT is restricted.
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
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 -2.63 163.58 0.92 1.000 1.000 1.350
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Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[KN/m] z[m] [KN/m] X [m] overtur. sliding stress
Earthqg.- constr. 3.27 -2.63 -2.13 0.92 1.000 1.000 1.000
FF resistance -79.16 -0.55 0.08 0.20 1.000 1.000 1.000
Earthg.- face 0.34 -0.80 0.00 0.40 1.000 1.000 1.000
Weight - earth wedge 0.00 -1.34 7.83 1.79 1.000 1.000 1.000
Earthquake - soil wedge 0.27 -1.34 -0.18 1.79 1.000 1.000 1.000
Active pressure 15.04 -2.44 15.51 1.92 1.000 1.000 1.000
Water pressure 101.25 -1.50 9.19 1.73 1.000 1.000 1.000
Uplift pressure 0.00 -7.50 0.00 0.70 1.000 1.000 1.000
Earthq.- act.pressure 8.15 -4.83 3.41 1.28 1.000 1.000 1.000
G 14.83 -3.29 20.04 1.51 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment Mres = 243.36 KNm/m
Overturning moment Mgy, = 242.52 kNm/m
Wall for overturning is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 28286.28 kPa
Bearing capacity of foundation soil
Design load acting at the pile head
No. Moment Norm. force Shear Force Eccentricity Stress
[KNm/m] [kN/m] [KN/m] [-] [kPa]
1 193.34 274.58 63.99 0.418 700.91
2 194.76 217.33 63.99 0.498 28286.28
Service load acting at the pile head
No. Moment Norm. force Shear Force
[KNm/m] [kN/m] [KN/m]
1 128.68 202.60 19.35
Input parameters for bearing capacity analysis
Pile spacing s = 1.00 m
Dimensioning No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[KN/m] z [m] [KN/m] x [m] coefficient
Weight - wall 0.00 -0.40 15.08 2.00 1.350
Weight - earth wedge 0.00 -1.34 7.83 1.79 1.000
Active pressure 15.04 -2.44 15.51 1.92 1.000
G 14.83 -3.29 20.04 151 1.000
Contact stress 0.00 0.00 0.00 1.60 1.000
Gravity surch. 1 0.00 -7.50 6.80 1.94 1.350

Back wall jump check

Reinforcement and dimensions of the cross-section
Bar diameter 20.0 mm
Number of bars 8




Reinforcement cover = 50.0 mm

Cross-section width = 1.00 m

Cross-section depth = 0.80 m

Reinforcement ratio p = 034% > 014% = pmin
Position of neutral axis x = 008 m < 046 m = Xmax
Ultimate shear force  Vgg = 275.34 kN > 7292 KN = Vgq
Ultimate moment Mrq = 772.80 kNm > 17.82 kNm = Mgq

Cross-section is SATISFACTORY.
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Analysis settings

Settings : | Standard -EN 1967 - DA3 (2)
Congrete structures EN 1992-1-1 (EC2)
Coefficents EN 1992-1-1 : standard

Active earth pressure calculation :  Coulorb
Passive earth pressure calcuiation : Caquot-Kerisel
Earthquake anal be-Ohab

shape of earth wedge : Calaulate as sken
The base key is considered as indined footing bottom

Alowable eccentricity : 333

Verification methadology : according to EN 1997

Design approach : 3 -reduction of actions (GEO, STR) and sl parameters
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Name Shiresa Nr. 1 - Low plasticity day (CL,CI), consistency firm
I
Low plasticity day (CL,CI), consistency fim
Pattern category

[e=9)

Basic data
Unit weight : poum?
Stress-state effectve -
Angle of internal ficton : o=
Cohesion of sal : =

ohesion of sol o iy
Angle of fiction struc.-soi : 5

Pressure atrest
Classification

Delete

So & cohesive
Poisson's ratio

Upift pressure
Calc. mode of upift : standard

Saturated unit weight :

Manual classification of soils
Grading

Fine partides (0,0 .. 0,06 mm) :

Soi name

* 1 | ShtresaNr.1 - Low plasticity dlay (CL,CT), o

Shtresa Nir.1 - Low plasticity clay (CL,CT), consistency firm
7= 18.00kN/m3

Soiis

File

Edit Input _Analys

Dl &Y BBl + B

2 | Shiresa Nr.2 - Sandy day (CS), consistency firm SQME@L:; o
. esss effective
3 | Shirsa Nr.3 - Sandy day (CS), consistency fim Ange of ntemal fiction : p 14,00 °
Cohesion of sail cf = 2500kPa
Angle of friction struc.sol : i = 1o
ol :

Poissars ratio
Saturated unit weight :

Pictures  Setting
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Identification

Name : Shtresa Nr.2 - Sandy day (CS), consistency firm

Basic data
Unit weight :
Stress-state :
Angle of internal fiction :
Cohesion of sl :
Sandy day
‘Angle of friction struc. =oil

Pressure atrest
Classification

Delete

Sail: cohesive

Peisson's ratio :
Upiift pressure.

Calc. mode of uplift

standard oK+ @

Saturated unit weight oK+ [

R CTET

Sails

Sol name

1 || Shtresa Nr.1 - Low plasticity day (CL,CI), consiste| Shiresa Nr.2 - Sandy clay (CS), consistency firm

2_| Shtresa r.2 - Sandy dlay (€5), consistency U:!'A'e‘%:; 7= 2100 Kjm3

ess-state :

5 | Shirsa Nr.3- Sandy day (CS), consistency frm v of micaml ficton 2100 °
Cohesion of soi ¢ 50.00 kPa
Angle of fiction struc. <ol 200°
Soi:
Poisson’s ratio .35
Saturated urit weight ; 22,00 kijm3

Sandy particies (0,06 mm .. 2,0 mm) : s

Gravelly partides (2,0 mm .. 60,0mm}: g

Moisture

Sample moisture :

Moisture content at the fiuid lmit : w=

Moisture content at the plasticity

Tt must hold wi > wp
Classification

Low plasticity clay (CL,CT), consistency firm

Sumf + 5+ g must be equal to 100%

Classification, consistency, density
Soi dassification :

Consistency :

Standard characteristics of sols

Low pla

Soll parameters

Paisson's ratio

Unit weight

Deformation modus
Effective parameters :
Ange of internal friction
Cohesion of sai

Coeff, of structural strength
for Egaf < 4, overconsolidated

CL,CI - Clay with low o medium plastity

Firm consistency (hard to deform by hand squeezing)

O + Assign

Manual classification of soils
Grading
Fine particies (0,0 .. 0,06 mm) :

Sandy particies (0,06 mm .. 2,0 mm)

Gravelly partides (20 mm .. 60,0mm): g
Sumf+ + g must be equal to 100%
Moisture
Sample meisture : w=
Moisture content at the liauid limit : wi=
Moisture content at the plastiaty imit:  wy

Tt must hold w| > wp
Classification

Sandy dlay (CS), consistency firm

Classification, consistency, density

Sol dassification : | €5 -Sandy clay.

Consistency

Standard characteristics of sois

Sandy clay (CS), consistency firm
Sol parameters Mark
Poisson's ratio

Unit weight

Deformation modulus

Effective parameters :

Angle of internal ricton

Cohesion of soi

Total parameters:

Angle of internal riction

Cohesion of soi

Design strength :

Foundation width <3.0m

Coeff, of structural strength

for Egef < 4 overconsoidated

(%] Manually

[%]
) & add
Edit
= = gemove
[%]
[%]
Cancel

GeoCipboard™

Firm consistency (hard to deform by hand squeezing)

ssle
035
18,5
s

2-27
10-18

OK +Assign

=) emove

GeoCipboard™

Copy
current soi

selected soiis

v v v

allsails

)

Paste

* sols

B Copy

+ current sail
+ selected soils
+ allsolls

[ Paste

+ sois
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Identification
Name Shirsa .3 - Sandy day {CS), consistency fim
Sandy day (CS)
Basic data
Unit weight : 200 | [
Stress-state effective A
Angie of nternal riction :
(Cohesion of soil :
Angle of fiction struc. -soil :
Pressure atrest
Soil: cohesive
Poisson's ratio :
Uplift pressure
Calc. mode of uplift : standard

Saturated unit weight :

I
Pattem category
GEO

Sandy day

Classification

Classification, consistency, density

Sol classification : |3 - Sandy day

Consistency Firm consistency (hard to deform by hand squeezing)

Standard characteristics of sals

Sandy dlav (€5), consistency firm
Sl parameters

Foissor's ratio

Uit weight

Deformation modulus
Effective parameters :
Angle of intemal friction
Cohesion of soi

Total parameters
Angle of intemal friction
Cohesion of sail

n width < 3,0 m
Coeff. of structural strength
for Eger < 4, overconsolidated
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£ settings
L, Geometry
= Material
B erofie
[ sols
B Assion
& Foundation
I~ Terrain
[ water
[ surcharge
41 FF resistance
& Applied forces
& Earthquake
P Base anchorage
P stage settngs
3 Verification
= Bearing cap

& Dimensioring

&7 Stabiity
OK + Assign
Manual classification of soils
Grading
Fine parties (0,0 .. 0,06 mm)
[ g Sandy parties (0,06 mm .. 2,0 mm) : s 00| (4 1|y copy
add
1 || Shtresa Nr. 1 - Low plasticity day (CL,CI), consiste| Shtrsa N3 - Sandy clay (CS), consistency firm Gravelly partides (2,0 mm .. 60,0 mm) g 10.0 | [%] = & + current sail
- Uit weioht : (= 2000 Kifm3
2| Shiresa tr.2 - Sandy day (CS), consistency firm Sheate s affectve i Sumf + 5 + g must be equal to 100% Edit + selected sois
> 3 | shtrsaurs-sandy dlay (cS), consistency | | IEEEEE L e 0= Mostre o
Cohesion of sol = B0.00KPa ) Remove
Angle of friction strue.-soi : 5 12.00 © ‘Sample moisture 22.0 | [%] [ Paste
Soi: cohesive
Poisson's ratio 5 Maisture content at the liuid imit w= 33.0 | %) » solls
Saturated unit weight : fax= 22,00 ki3
Moisture content at the plastiity limit 19.0 | %) B
It must hold wi > wy, |
add picture
Classification £ | [
. H Sols : 0
Sandy clay (CS), consistency firm 2 ) )
4 o
) o]
K Cancel 5 List of pictures
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[ Assion

& Foundation
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[ water

™ surcharge

A1 FF resistance
& Applied forces
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£ verfication

W Bearing cap.

& Dimensioring

& stabilty
'
Type of foundation : pie foundation -
Parameters
Fie foundation : single pie v
Unit weight : 25.13 | faym]
Length = 1200 | m]
Diameter : 0.80 | [m]
Pictures -
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| Total
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Chart of parameters
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Chart of parameters  Ground water table (GW/T) parameters
hy| W behind construction : hy= 3.00 |fm]

Upliftat footing bottom due to diff. GWTs : not considered v

[ ensle crack

Water
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> L s | c [Surface | O I T [iajm? |
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L, Geometry
B Material

B profie
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[ Water
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°p Base anchorage
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= Bearing cap.
&L Dimensioning
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Total: 0
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Modes -
Project

£ setengs

L, Geometry

B Material

B profie

[ sois

[ assien

& Foundaton
I Terrain

[ Water

I surcharge
41FF resistance
L Applied forces
& Earthquake
4 Base anchorage

Stage setings
2 verficaton
R Bearing cap.

£ Dimensioning

& stabilty
Chartof parameters  Parameters of resistance on front face
Resistance type : |passive v
Soi: Shiresa Nr. 1 -Low plastiaty day (CL,CI), ¢ v
Angle of friction (struct.-soi): &= 0.00 |7
Thickness h= 1.20 | [m] Pictures -
Terrsin surcharge f= 0.00 | ky/m? JJcd picture
¢ Frresstnce: 0
é Total :
i Lt of pictures
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£ settings
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H Frofie
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[ Assion
& Foundation
I~ Terrain
[ water
[ surcharge

41 FF resistance
& Applied forces
& Earthquake

4 Base anchorage
P stage settngs
2 Verification

= Bearing cap.

& Dimensioning

& Stabiity
' Anzlyze earthquake
Factor of horizontal acceleraton Kn= 0.020 | 14
Factor of vertical acceleration Ke 00130 | 1
[nput point of appiication of pressure:
H
Wister influence J"'H
® Confined water
O Unconfined ater pewres - |
Jscdpicture
o Earthquake o
3 Total 0
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Construction stage : @ = | [1]

‘2, | [@visualization

Modes
Project
15 setengs
L, Geometry
B Material

H profie

[ sois

[ Assian

& Foundation
I Terrain

[ Water

[ surcharge

A1 FF resistance
& applied forces
& Earthquake
ép Base anchorage

Stage settings
¥ Verification
= Bearing cop.

b Dimensioring

& stabilty
Verification : & gemove | | [0 R In detail
] Verfication
o Force Fx F= | Applcation point | Minor CCIOITIEe TOCLE ()
of force Wi | Dovml | xfml | ziml | toad Ste: SUELACE GEE)
Weight - wall 0.00| 1358 o0s2] 263 ~
Earthg.- const. 22| 2 263
FF resistance 7o.18| 008 055
Earthg.-face 034 oo 280 o _
Weight -earth wedge 000|783 134 —_—
Earthauake - sol nedge 027 o 134 e pctre
- ctive pressure -15.04 15,51 244 Verifiaton : 0
2 Water pressure 0125 9.19) -1.50 Total 0
% \:‘th‘turessure 0.00[  0.00] 7.50 v tefricires
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Construction stage: @ =) | [1]
Verification of bearing capacity : HAVFAC DM 7.2 iz =
Analysis carried out with automatc selection of the most unfavourable load cases.
Factor determining critical depth ke = 1,00 Project
Setti
Verification of compressive pile: ¥ settnos
Mast severe load case No. 1, (LC 1) B Profie
Pie sin bearing capadity R, = 75.35 kN [E Modulus kh
Pie base bearing capaity Rs = 41469 K O st
ais
Ple bearing capacity  Re = 450,04 kKN B assign
Uttmate vertieal force Vg = 274,58 kN
T Load
Re = 490,04k > 274,58 kNl = Vg 1 Geometry
p— 3 Material

[ GWT + subsol

& vertical cap,

[ setdement
€2 Horizontal cap.
:
Analysis B gemove |[ 1 R detal
Select maxima automatically v
Analysis NAVFAC DM 7.2
Factor determining aritical depth : 100 | o
ictres o
Coeffident Ng : calcuiate v Praspcnre
Vertical cap. : o
Total ¢ o
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Modes -
Project

¥ Settings

A, Geometry

= aterial

5 profie

A soils

[ assign

& Foundaton

I Terrain

™ surcharge

A1 FF resistance
& Appled forces
A, Earthquake

° Base anchorage
tage settings

¥ Verification
= Bearing cap.
&L Dimensioning
& stabiity

Dimensioning : ® Add (= Remove 8}
No. Force P F: Appiic. point | Minor
of force v | Dvjm] | xfm] | z[m] load
weicht - wal oo0| 1508 200 -0.40
[weight —earth wedge omo| 783 17| 13
[Active pressure 504 1551 1o 249
g 483 204 15| a2
Contact stress o00| 000|000
[Gravity surch. 1 000 &80 194 50)
£
&
lope Stability - Cantilever Wall
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R 1n detail

Location of dmensioring

Wall heel verification -

Data for dmensioning

Conerete cover: 0.0 | No.ofbars: | 5,00 |
CrSection width : 1.00 |[m]  Bardiameter: | 200 |[mm]
Required amount of steel area : 10005 mm?

Inserted steel area : 25133 mm2

Wall heel verification

SHEAR: SATISFACTORY (26.5%)
FLEXURE : SATISFACTORY (2.3%)
DESIGN PRINCIPLES:  SATISFACTORY (39.8%)

00 00 3200 3400 960 0D 4000 | [m
T A W TR S W MR R A

'| analysis: ® = |1
0 ® anciyze  sipsurface: araiar v

Circular slip surface

Center :
x= -5.26 | [m]

z= 43.35 | ] Angls:
Radus o
R= 5192 | [ op=

Analysis

@ substiute =) Remove | (& Convert to polygon

Moy Method (2l methods] &
Anlysis type [ Standard

15.09 | [7] | [ Assume anchors asinfinite

3254 | [1

Analysis

methods)

Slope stability verification (all
Utiization = 6.0 %

Bishop :

Fellenius / Petterson : Utlization =6.0 % 4
e Utiization = 6.
't Utiizztion

Morgenstem-Price :  Utlization
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