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OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
FAZA 5-PROJEKT ZBATIMI: RELACIONI TEKNIK

1 TE PERGJITHSHME

Autoriteti Kontraktues, Bashkia e Tiranés, kérkon té realizojé projektin e zbatimit (studim-projektimi)
pér objektin: “Ndértimi i rrugés Zall Bastar/Viléz", né qytetin e Tiranés, zona e Zall-Bastarit.

Ky relacion teknik, éshté hartuar né funksion té plotésimit té detyrimit teknik-ligjor pér Fazén Il té
Detyrés sé Projektimit, pér objektin “Ndértimi i rrugés Zall-Bastar/ Viléz" né zbatim té kontratés me titull: Pér
realizimin e Studim-Projektimit: “Ndértimi i rrugés Zall Bastar/Viléz", lidhur ndérmjet Bashkisé Tirané dhe
kompanisé konsulente BOE INFRATECH sh.p.k. & ECG sh.p.k.

1.1 Objektivat

Objekt i projektit do té jeté rehabilitimi i ploté i rrugés me té gjithé elementét e infrastrukturés
rrugore, me géllim pérmirésimin e cilésisé sé jetés sé komunitetit té késaj zone, konkretisht ndértimin e
shtresave rrugore, trotuareve, ndricimit, kanalizimet e ujérave té zeza e té bardha, sinjalistikés dhe
gjelbérimin.

111 Kuadri ligjor pér fazat e realizimit té Projektit
Realizimi i projektit do té mbéshtet né fazat e VKM Nr. 354, daté 11.05.2016, Neni 42, Neni 43.
1.1.2  Mbledhja e té dhénave té gjendjes ekzistuese

Zona e propozuar pér investim ndodhet né Njésiné Administrative Zall-Bastar/Viléz, né qytetin e
Tiranés. Ky bllok karakterizohet nga ndértime té natyrave té ndryshme, té realizuara né periudha té
ndryshme kohore kryesisht rrugicat dhe rrugét gé do trajtohen rrethohen nga objekte té ulta.

Gjendja aktuale éshté plotésisht jashté standardeve teknike né fuqi, dhe, njé problem tjetér éshté
mungesa e trotuareve dhe hapésirave té mjaftueshme pér parkim, gjé gé mund té krijojé sfida té
kuptueshme pér garkullimin e udhétaréve si edhe jetégjatésisé sé rrugés. Njé tjetér céshtje éshté ndrigimi
rrugor, i cili mungon plotésisht, gqé éshté plotésisht e pasigurt dhe e pakéndshme pér pérdoruesit e rrugés.
Mungesa e gjelbérimit gjithashtu éshté njé problem, duke u béré e réndésishme pér té pérmirésuar pamjen
mjedisore dhe cilésiné e jetés né kété zoné.

Pér té shfrytézuar potencialin e késaj zone pér investime té suksesshme dhe pér té adresuar sfidat e
saj aktualisht, &shté e nevojshme njé strategji e géndrueshme dhe integrale e zhvillimit urban. Kjo mund té
pérfshijé pérmirésimin e infrastrukturés rrugore, pérfshirjen e trotuareve dhe hapésirave té mjaftueshme pér
parkim, modernizimin e ndrigimit rrugor né ményra té sigurta dhe té efektshme, si dhe investime né
gjelbérim dhe hapésira publike. Njé gasje e koordinuar dhe e pérkushtuar nga autoritetet lokale dhe
investitorét mund té ndihmojé né transformimin e késaj zone né njé ambient térhegés dhe té géndrueshém
pér banorét dhe bizneset.

1.2 Kuadri Ligjor/Teknik - Standardet Rrugore té Projektimit

Projektuesi do té zhvillojé projektimin e kétij rrjeti rrugor sipas standardeve gjeometrike mé té fundit
dhe me te pérshtatshme.

e VKM nr. 628, date 15.07.2015 "Pér Miratimin e Rregullave Teknike te Projektimit dhe Ndértimit te
Rrugéve" - Rregullat Teknike té Projektimit te Rrugéve;

e Plani i Pérgjithshém Vendor i Bashkisé Tirané 14.07.2017;

e Standardet Rrugore Italiane (CNR80, ose DM2001);

e AASHTO, Guide for Design of Pavement Structures 1993 - American Association of State Highway and
Transportation Officials;

e Standardet EN dhe DIN — vetém ato pjesé gé kané harmoni me VKM nr. 628, date 15.07.2015.

Digitally signed by

Vlmz@mekzﬁggigé Rregullat Teknike té Projektimit té Rrugéve, listuar mé sipér, pérbén bazén e
vetme ligj faﬁ@mr@wamnga ku Projektuesi gé dimensionon dhe vleréson dyshemené e njé aksi rrugor
brenda kufirit té Shqipérisé, mund té marré té gjitha formulat dhe parametrat gjeometrike pér té
pérfundimin e projektimit gjeometrik dhe strukturor té njé rruge.
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Gjithsesi, pér tu theksuar gjithashtu, se rrugét gé jané nén pronésiné e Njésive Lokale, sidomos ato
sekondare nuk jané subjekt i detyrimeve gjeometrike gé lindin nga VKM nr. 628, date 15.07.2015, pra rrugét
gé jané nén pronésiné e bashkive. Kjo lidhet me faktin se ¢do Bashki harton njé Plan té Pérgjithshém
Vendor, pjesé e té cilit éshté edhe pércaktimi i Rrjetit Rrugor, strukturat e Rrjetit Rrugor si dhe pérmasat.

Prandaj megenése edhe zhvillimi urban dhe i ndértimeve ka ndérhyré jo pak né kufijté e rrugéve,
shpeshheré béhet e véshtiré pérzgjedhja e parametrave té duhur pér projektimin e njé rruge rurale lokale.

1.3 Té pérgjithshme - situata faktike

Zona e propozuar pér investim ndodhet né Njésiné Administrative Zall-Bastar. Rruga gé po merret
né studim, éshté rruga gé lidh fshatin Zall-Bastar me fshatin Viléz. Kéto fshatra karakterizohet nga ndértime
té natyrave té ndryshme té realizuara né periudha té ndryshme kohore por kryesisht me ndértime té
realizuara pas viteve 1990, me lartési 1+3 kate.

Gjendja aktuale e késaj rruge ka mungesé té ploté té shtresave asfaltike dhe té kushteve minimale,
pér té gjithé pérdoruesit e rrugés. Ka mungesé té sinjalistikés, dhe né disa raste ka ngushtime dhe kthesa
me rreze té ngushta, aspak té favorshme pér shikueshmériné minimale té nevojshme.

1.3.1 Infrastruktura rrugore

Pas inspektimit, konfirmohet mungesa e ploté e infrastrukturés rrugore, me shumé démtime dhe
gropa pothuajse pérgjaté gjithé gjatésisé té trupit té rrugeés.

Nga matjet, vlerésohet se segmenti rrugor ka njé gjatési prej rreth 6,000 ml dhe gjerési gé ndryshon
nga 3.5m dhe né disa vende shkon deri 5.5 m. Vlen té theksohet, qé gjerésia mesatare e rrugés, nuk i
plotéson kérkesat minimale pér rrugén rurale e tipit F. Gjithashtu, pas kéqgyrjes né vend pérgjaté gjithé
gjatésisé sé rrugés, konfirmohet se né té gjithé gjatésiné e saj mungojné trotuaret.

1.3.2 Kanalizimet e ujérave té zeza

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se né té gjithé gjatésiné e saj
mungojné ose nuk jané aspak té dukshme elementé ose veprat té K.U.Z. Eshté akoma né proces
bashképunimi dhe shkémbimi i informacionit me UKT, pér té kryer verifikimin e rrjetit ekzistues té K.U.Z si
edhe gjendja funksionale e tyre nése ato ekzistojné né trupin e rrugés.

1.3.3 Kanalizimet e ujérave té bardha

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se né té gjithé gjatésiné e saj
mungojné ose nuk jané aspak té dukshme elementé ose veprat té K.U.B. Eshté akoma né proces
bashképunimi dhe shkémbimi i informacionit me UKT, pér té kryer verifikimin e rrjetit ekzistues té K.U.B si
edhe gjendja funksionale e tyre nése ato ekzistojné né trupin e rrugés.

1.3.4 Rrjeti ujésjellésit

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se né té gjithé gjatésiné e saj
mungojné ose nuk jané aspak té dukshme elementé ose veprat té rrjeti ujésjellés. Eshté akoma né proces
bashképunimi dhe shkémbimi i informacionit me UKT, pér té kryer verifikimin e rrjetit ekzistues té Rrjetit té
ujésjellésit si edhe gjendja funksionale e tyre nése ato ekzistojné né trupin e rrugés.

1.3.5 Rrjeti i ndrigimit rrugor

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungon ndrigimi rrugor né
té gjithé gjatésiné e rrugés. Eshté akoma né proces bashképunimi dhe shkémbimi i informacionit me OSHEE,
pér té kryer verifikimin nése ka rrjet ekzistues apo linja elektrike néntokésore si edhe gjendja funksionale e
tyre nése ato ekzistojné né trupin e rrugés.
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1.3.6 RFEASARteFHELE efonise

Péwg&%@s né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungon rrjeti i internet
telefonisé né té gjithé gjatésiné e rrugés. Eshté akoma né proces bashképunimi dhe shkémbimi i
informacionit me operatorét e ndryshém, gé veprojné né zoné, pér té kryer verifikimin nése ka rrjet
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ekzistues apo linja néntokésore té internet telefonisé si edhe gjendja funksionale e tyre nése ato ekzistojné
né trupin e rrugés

1.3.7 Gjelbérimi

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungon gjelbérimi rrugor
né té gjithé gjatésiné e rrugeés.

1.3.8 Sinjalistika rrugore

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungon sinjalistika rrugore,
si ajo vertikale ashtu edhe ajo horizontale né té gjithé gjatésiné e rrugés.

1.3.9 Pikat e VGM-sé

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungojné pikat e koshave
té grumbullimit t&€ mbetjeve urbane né té gjithé gjatésiné e rrugés.

1.3.10 Parkingjet

Pas kéqyrjes né vend pérgjaté gjithé gjatésisé sé rrugés, konfirmohet se mungon hapésira e
parkingut apo vend-pushimeve né té gjithé gjatésiné e rrugés.
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Tabela 1.1: Disa foto mbi gjendjen faktike — Rr. “Zall Bastar - Viléz"

01. Mérz 2024 11:50 AM
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1.4 Zgjidhjet gjeometrike dhe klasifikimi i profileve tip

Bazuar né kéqyrjen dhe vizitat né terren, detyrén e projektimit, kérkesat dhe nevojat pér menaxhimin
e trafikut té kétyre rrugéve, si edhe gjendjen aktuale, &shté hartuar me kujdes projektimi gjeometrik dhe
strukturor.

Pérsa i pérket zgjedhjeve gjeometrike dhe pérshtatjes sé infrastrukturés me rrugén e re, shih
Relacionin Teknik, pjesé térésore e kétij Relacioni strukturor por edhe kétij Projekti né térési.

1.5 Klasifikimi rrugor

Nisur nga sa mé sipér, standardi i projektimit té rrugés, i pérdorur nga Konsulenti si referencé pér té
gjitha ¢éshtjet gé lidhen me parametrat gjeometrike dhe pércaktimin e gjurméve té propozuara té rrugés sé
bllokut té banimit gé shtrihet né rrugén “Zall Bastar/Viléz"" do té pérmbushé té gjitha kérkesat pérsa i
pérket:

e Sigurisg;

e Kapacitetit;

e Sjelljes sé Pérdoruesve té Rrugés;

e Shpejtésisé sé pranuar té Projektimit.

1.6 Elementet gjeometrike té projektimit né plan
1.6.1 Shpejtésia e projektimit

Megjithése shpejtésia e projektimit dikton gradén maksimale té lakores dhe distancén maksimale té
shikueshmérisé pér pérdorim sa mé té sigurt té rrugés, nuk duhet té keté kufizime ne pérdorimin e lakoreve
horizontale té sheshta ose distancave mé té médha té shikimit, ku pérmirésime té tilla mund té sigurohen si
pjesé e projektimit ekonomik.

Megjithaté, nése kthesat e sheshta ose seksione tangjente do té inkurajonin shoferét té operonin né
shpejtési mé té médha sesa ajo e Projektimit, atéheré projektimi i kthesave do té marré né konsideraté
shpejtésiné maksimale té propozuar. Té gjitha karakteristikat gjeometrike, veganérisht distancat e shikimit
né kreshtén e kthesave vertikale duhet té lidhen me shpejtésiné maksimale té propozuar.

1.6.2 Gjurma Horizontale - Varianti pérfundimtar

Gjurma horizontale e rrugés duhet té sigurojé pérdorim té sigurté dhe té vazhdueshém né njé
shpejtési projektimi konstante pérgjaté gjatésive kryesore té rrugés. Standardet do té aplikohen né ¢do
kthesé, pérvegse kur paragitet e pamundur dhe né kéto raste do té specifikohen arsyet dhe zgjidhja mé e
miré e mundshme. Kéto standarde do té aplikohen gjithashtu edhe né krygézime.

Karakteristikat kryesore né projektimin e gjurmés horizontale jané siguria, profili, tipi i rrugés,
shpejtésia e projektuar, karakteristikat gjeoteknike, topografia, kostot e ndértimit dhe shpronésimit. Né
projektim, siguria do té konsiderohet gjithmoné, qofté né rrugé direkte ose ményré indirekte.

Shpejtésia e projektuar, né kthesg, kontrollon distancén e shikimit, por distanca e shikimit duhet
marré né konsideraté bashké me topografiné sepse shpesh ajo kérkon njé rreze mé té madhe sesa
shpejtésia e projektuar. Té gjithé kéta faktoré do té balancohen pér té pérftuar njé gjurmé qé optimizon
pérmbushjen e objektivave té ndryshém si siguria, kostot, harmonia me konturin natyror té tokés ose me
gjendjen faktike té trupit té saj. Gjithashtu, né té njéjtén kohé, té gjithé kéta faktoré duhet té jené té
pérshtatshém pér kategoriné qé éshté vendosur (ose klasifikimin) pér projektimin e rrugés.

Gjurma horizontale do té sigurojé té paktén minimumin e distancés sé shikueshmérisé pér ndalim
pér shpejtésiné e zgjedhur té projektit né té gjitha pikat e rrugés.

1.6.3 KReraari fprofilit tip - Rruga Zall Bastar/Viléz - Varianti pérfundimtar

p&AIRGIL gjzggcoizjoés aktuale, pérsa i pérket funksionit kryesor gé do té kryejé kjo rruge né té
ardhmen, ajo i pérket Kategorisé F - Rrugé Rurale Lokale por e modifikuar gé t'i pérgjigjet kushteve faktike.
Kategorité e kaluesve gé do té lejohet té pérdorin kété rrugé jané:

INFRATECH sh.p.k.: Email: infratech_shpk@yahoo.com Fage 8 nga 18
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e Kamioné té tonazheve té larta dhe té ulta;

e Autovetura

e Autobusé - Minibusé;
e Motocikleta;

e Mjete jo motorike;

e Njeréz.

Bazuar né "Rregulli teknik pér projektimin e rrugéve, (RrTPRr-2), Véllimi 2: Projektimi Gjeometrik”,
Kapitulli 3.5 — Seksioni rrugor, tek Tabela 3.3: Pérbérja e karrexhatés, né ményré tabelare po japim té dhénat

e pérgjithshme té késaj rruge.

Tabela 1.2: Parametrat e Rr "Zall Bastar/Viléz" — Varianti pérfundimtar

Elementi ose informacioni i nevojshém Madhésia Shpjegime/njési mbi madhésiné
Klasifikimi rrugés Kategoria F Rrugé Urbane Lagje

Vnin= 25 km/oré

Vinax= 35 km/oré

Numri korsive= 2

Gjerésia e korsisé= 2.00 m

Gjerésia e bankinés= 0.5 m

ic= 2.5% Pjerrésia térthore

i= 14.5% Pjerrésia gjatésore maksimale
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OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
FAZA 5-PROJEKT ZBATIMI: RELACIONI TEKNIK
1.7 Llogaritja e numrit strukturor

1.7.1  Shtresat rrugore

Llogaritjen e shtresave rrugore do ta b&jmé sipas metodologjisé AASHTO té projektimit té rrugéve.
Pérvoja ka treguar nga krahasimi i disa metodave pér projektimin e shtresave rrugore(metodat empirike
tabelore apo metodat e deformacionit) se llogaritja sipas AASHTO-s éshté mé e mira pér Shqipériné dhe
duhet té pérdoret pér pércaktimin e trashésisé sé shtresave.

Metoda e projektimit t&¢ AASHTO-se éshté fleksibél dhe projektimi sipas késaj metodé sjell
ekonomizim duke minimizuar transportin e materialeve dhe kostot gé e shogérojné.

Vlefshméria e materialeve lokale té ndértimit, si dhe kérkesat pér mirémbaijtje té ardhshme merren
parasysh né zgjedhjen e tipit dhe trashésisé se shtresave.

Pér projektimin e shtresave rrugore marrim parasysh tre faktoré kryesore :

1. Trafiku
2. Fortésia e tabanit té rrugés
3. Materialet e shtresave

a) Trafiku shprehet né terma té numrit shumator ekuivalent té akseve standarde dhe kérkon njohjen e
parametrave té€ méposhtém:

- Fluksi aktual i automjeteve tregtare
- Rritja e ardhshme e trafikut té mjeteve tregtare
- Shpérndarja e ngarkesés aksiale té mjeteve tregtare gjaté gjithé jetés ekonomike té rrugés
- Efektet démtuese relative té ngarkesave aksiale té ndryshme
b) Fortésia e tabanit té rrugés

Vlerésimet e fortésisé se tabanit té rrugés bazohen né njohjen e tipit té dheut dhe se si dheu i
reagon ndryshimeve té pérmbajtjes se lagéshtisé né kushte ambientale té vecanta dhe kundrejt ngjeshjes.
Nga kjo njohuri éshté bere njé vlerésim i fortésisé se tabanit té rrugés né lidhje me pérmbajtjen e lagéshtisé
dhe gjendjen e ngjeshjes qé ka mundési té ndodhé né terren.

c) Materialet e shtresave
Cilésia e materialeve té shtresave merret né pérputhje me specifikimet teknike.

Pér llogaritjen sipas metodologjisé AASHTO, duhet té kemi parasysh disa koncepte si numri
strukturor, treguesi CBR né pérgindje (kapaciteti mbajtés kalifornian) qé shpreh fortésiné e tabanit.

Numri strukturor shprehet si numér pa njési. Numri strukturor éshté njé numér abstrakt qé shpreh
fortésiné strukturale té shtresés dhe konvertohet me anén e koeficientéve né trashési, pra né trashési té
shtresés garkulluese, shtresés bazé granulare [tipikisht stabilizant] dhe nénshtresés.

Numri struktural SN = a1D1 + axmzD> + asmsDs Ku:
D1 — trashésia e shtresés qgarkulluese
D, — trashésia e shtresés baze granulare
Ds — trashésia e shtresés nénbazé
ai, az, as jané koeficientét ku vlerat varen nga cilésité e materialeve dhe jepen né tabelg;
MR 8%dané KBREitignteét e filtrimit ku vierat jepen né tabelé.
Date: 202411.30

1.7.2  Pégpagomi’ipaketes se shtresave rrugore

Pérmasimi i paketés sé shtresave rrugore ka ndikim té drejtpérdrejt né cilésing, jetégjatésiné si dhe
koston e objektit. Pér té arritur kété géllim, synimi i kétij raporti éshté:
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OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"

FAZA 5-PROJEKT ZBATIMI: RELACIONI TEKNIK
. Llogaritja dhe analiza e faktoréve gé ndikojné né ményré té drejtpérdrejt né dimensionimin e
shtresave rrugore;
. Pércaktimi i pérmasave (trashésisé) sé shtresave rrugore;
. Dhénia e rezultateve té llogaritjeve si dhe rekomandimet e komentet e nevojshme, shogéruar me

vizatimet, detajet pérkatése, pér t¢ mundésuar ndértimin e paketés se shtresave rrugore.

Tabela 1.3: Koeficienté qé varen nga cilésité e materialeve

Rregulli teknik pér projektimin e rugéve (RrTPRr-3) — Projektimi | dyshemesé

Shtojca A — Koeficientét Strukturore

MATERIALI KOEFICIENTI
Betoni Asfaltik (Sipér 100 % mm) 0.44
Betoni Asfaltik (> 100 %= mm nga sipérfagja) 0.30
Bazé Gélgerore e Stabilizuar me Klorur Kalciumi 0.18
Agregat Shisti Silicor | Stabilizuar me Cimento 0.20
Agregati Thyer i Stabilizuar Cimentoje 0.22
ﬁgregat i Th}fer dhg Gélqgrc-r i Th}fer 016
(I Ngjeshur deri né i Densitet t& Modifikuar)

Agregat i Thyer.dhe Gé.lqeror i Thygr . 0.14
(I ngjeshur den né 96% té& Densitetit t& Modifikuar)

Bazé Agregate Gurore Miniere (I Ngjeshur deri né Densitet té 0.16
Modifikuar)

Bazé_ﬁ.gregﬂ;ate Gurore Miniere (I ngjeshur deri né 96% té 0.12
Densitefit t& Modifikuar)

Asfalt Rére 0.18
Bazé e Stabilizuar Rére Bituminoze (150 mm) 012
Bazé Agregate Dheu 0.12
Cimento Dheu 0.20
Trajtim Sipérfageje (Trepjesésh) 020
Bazé Argjile Rére 0.10
Pér Projektim Riveshje:

Beton Asfaltik i Vjetér 030
Beton Cimentoje Portland e Vietér 0.40

Né llogaritjen e shtresave rrugore me metodén e AASHTO-s pérdorim vlerat e CBR, ku midis vlerave
té CBR dhe modulit mbetés (resilient) pér tabanin ekzistojné lidhje ose formula té pranuara tashmé né
praktikat inxhinierike. CBR, e cila jepet né %, pércaktohet me prova laboratorike sipas njé procedure. Me ané
té saj gjykohet nése njé bazament éshté i pérshtatshém ose jo.

Llogaritja a intensitetit té trafikut

- Nk =2, nrikorsive té lévizjes (pranojmé rruge me dy sense lévizjeje);

- Na=400 automjete njési/dite pér té dy drejtimet gjaté vitit té paré té ndértimit — Mbetet pér tu
diskutuar me Autoritetin Kontraktor;

- R=5.0% rritja vjetore e nr. té automjeteve

- V=20 vjet, pgriydha e shfrytézimit

Tgitally signe

- FRezerilttarishkatérrimit pér aksin standard, marré né konsiderate pér mjetet tregtare.

Date: 2024.11.

- CBRypaijbarattietitin, pothuajse né té gjithé gjatésing, né zonat mé té dobéta (min) CBR = 3.0%
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OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
FAZA 5-PROJEKT ZBATIMI: RELACIONI TEKNIK
1.7.3 Burimet e informacionit dhe matjet e trafikut

Né mungesé té informacionit mbi volumin e trafikut, éshté pranuar si numér mesatar té mjeteve ge
kalojné né njé dité (TDM) deri né 1000 mjete, referuar “Rregulli teknik pér projektimin e rrugéve” (véllimi 3)
duke arsyetuar se rruga éshté e kategorisé F, rrugé rurale lokale.
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Fig. 1.2: Tipet e mjeteve sipas VKM 628, 2015

Duke iu referuar te dhénave te analizés se flukseve te mjeteve, kemi pérpiluar njé pérmbledhje né
lidhje me “spektrin e trafikut”. Ky spektér éshté béré né bazé té kéqyrjeve aktuale, por edhe sipas asaj qé
parashikohet té |évizé né kété segment rrugor bazuar né té dhénat jo-formale marra nga banorét lokalg,
sipérmarrjet lokale si edhe té industrive pérreth. Méposhté jepen kategorité e mjeteve té marra né
konsiderate si dhe spektrin e trafikut.

Vlen té theksohet gé lista tipeve te mjeteve sipas VKM 628, 2015 ka ndryshim te vogél me metodén
baze pér faktin se né kété normé merren 16 tipe ne krahasim me 14 tipe t& AASHTO. Méposhté paraqgiten
lista e tipeve te mjeteve sipas normés, spektri i shpérndarjes se tyre por edhe llogaritjet e béra hap pas hapi.
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1.8 Shpérndarja faktike e spektrit té trafikut
INFORMACION | PERGJITHSHEM
NUMRI RENDOR | PROJEKTIT 002_000
Pérshkrimi i Projektit| STUDIM - PROJEKTIM “NDERTIMI | RRUGES ZALL BASTAR/VILEZ’
Pérshkrimi i Dyshemesé:|Shtresat Asfaltike + Bazat granulare
Kontrolluar nga:}Ing. Rezeart Zgjanjolli
TIPET E MAKINAVE PERQINDJET CURRENT GROWTH DESIGN ES.A.L. DESIGN TIPI
TRAFFIC FACTORS TRAFFIC FACTOR ES.A.L. MJETIT KOMENTE

MOTOCIKLETA 2.000 21 33.07 251278 0.0001 25 1 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

MAKINA PASAGJERESH 12.000 125 33.07 1507669 0.0020 3015 2 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

KAMIONGCINA 10.000 104 33.07 1256391 0.0389 48874 3 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

MAKINA TE MEDHA

AUTOBUZE 20.000 208 33.07 2512781 04111 1033004 4 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

MIJETE TE PA-ARTIKULUARA

KAMION 6-RROTA 15.000 156 33.07 1884586 0.2004 377671 5 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

KAMIONA ME 3 AKSE 10.000 104 33.07 1256391 1.1384 1430275 6 Pranuar minimalisht, né bazé té kéqyrjes né fakt, por edhe referuar AASHTO - Rrugé lokale

KAMIONE ME 4 AKSE 15.000 156 33.07 1884586 3.4784 6555343 7 Pranuar, né bazé té kéqyrjes né fakt, pérfshiré edhe veté transportin e makinerive té rénda

MIJETE TE ARTIKULUARA

ME 4 APO ME PAK AKSE 5.000 52 3307 628195 0.8005 502870 8 Pra.nu.arf nei baz'e.te.keqyrjes"nfef"akE, por efihe nga prania e ligenit té Bovillés, potencialit té
zhvillimit té turizimit, mundésisé sé ndértimeve

ME 5 AKSE 5.000 52 33.07 628195 13377 840337 9 Pra'nu.arf nei baz'e.te.keqyrjes“nfef:a\kf, por ef:ihe nga prania e ligenit té Bovillés, potencialit té
zhvillimit té turizimit, mundésisé sé ndértimeve

o o Pranuar, né bazé té kéqyrjes né fakt, por edhe nga prania e ligenit té Bovillés, nevojave té

ME 6 APO ME TEPER AKSE 0.500 5 33.07 62820 1.2303 77287 10 . K .
vecanata té mirémbajtes infrastrukturore

MIJETE ME DISA RIMORKIO
Pranuar, né bazé té kéqyrjes né fakt, por edhe nga prania e ligenit té Bovillés, potencialit té

FIVE OR LESS AXLES 5.000 52 33.07 628195 3.0655 1925733 11 e e
zhvillimit té turizimit, mundésisé sé ndértimeve

SIX AXLES 0.000 0 33.07 0 2.1102 0 12

SEVEN OR MORE AXLES 0.000 0 33.07 0 2.1102 0 13

TE PAKLASIFIKUARA 0.000 0 33.07 0 1.4500 0 14

SHUMA E TE GJITHA TIPEVE 100 1036 12,794,434| ESALs

TRAFIKU MESATAR DITOR ADT 1041

SHPERNDARJA NE KORSI 100

KOEF. VIETOR RRITJES SE MAKINA 5.0 20 33.07

GROWTH RATE OF TRUCKS Digitally signed 5.0 20 33.07

Rezear/tnnaszaeﬁsaigggh % Life (yrs)
. . G
Zgjanjolli %

Date: 2024,
229:17 +02'00'

((1+g)*n-1)/g

Growth Factor
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1.9
1.9.1

Llogaritjet analitike té numrit strukturor

Hapat e pérmbledhur dhe té dhénat hyrése/llogaritése

Tabela 1.4: Koeficienté dhe té dhénat hyrése/llogaritése

INFORMACION MBI PROJEKTIN

Numri Rendor i Projektit|002_000

Qéllimi i Projektit| STUDIM - PROJEKTIM “NDERTIMI | RRUGES ZALL BASTAR/VILEZ'

Zonat/Qytetet|Zall Bastar, Tirané

Pérshkrimi i Dyshemesé:|Shtresat Asfaltike + Bazat granulare

Analizuar nga:|Ing. Rezeart Zgjanjolli

Kontrolluar nga:|0

Emri Konsulentit:|INFRATECH sh.p.k.

Emri Rrugés|NDERTIMI | RRUGES ZALL BASTAR/VILEZ

Jetégjatésia Projektuese e Rrugés|20 vite

Legjenda

| = llogaritur automatikisht ose veré e referncuar (mos predakto)
:I = e dhéné hyrése
[ = zgiidhie
:l = ESAL-ét kumulativé pér klasén e pérzgjedhur té rrugés

I = nuk zbatohet né

té rast

HAPAT SIPAS VKM 628, 2015 VLERA NJESIA Pérshkrime - edhe ANG - pér krahasim me AASHTO 1986
Available ADT (Average Daily Traffic) is the measured total volume of vehicle traffic on the subject
roadway in both directions . The top link, below, contains an interactive AADT map for all roadways
. _ |in CT that can be used to locate traffic data. The bottom link contains expressway ADT maps for
ADT Totale e trafikut 1,000 mnd (makina né dit€) |}inited access facilities as well as ADT maps for towns.
https://portal.ct.gov/DOT/PP_SysInfo/Traffic-Monitoring
Hapi 1: ADT https://portal.ct.qov/DOT/PP_Bureau/Documents/Maps
HOapi 1: ADT
Please leawe this value as "Yes" as the default value for two-way traffic on undivided roadways or if
(zgjidh YES pér trafik |using combined directional data for a divided highway. Otherwise, please select "No" for a one-way
Trafik 2-drejtimésh? Yes me dy drejtime, ose [road design (ramps, roundabouts, etc.) or if using single direction traffic data for a divided highway
ndryshe NO) (i.e. using northbound data on a N/S expressway). For one-way roads, the ADT will be doubled to
account for the default 50% directional distribution assumption of the spreadsheet.
Viti o ADT 2023 Viti kur trafiku mesatar ditor, vihet né dispozicion
Hapi 2: Viti
- - 2025 L
Viti mp Projektit Viti i mbarimit té Projektimit
Hapi 3: ADT Projektuese 1,040 mnd (makina né dité) |[ADT Projektuese, pérdoret si iera mbi té cilén llogariten ESAL-ét e grumbulluar
Hapi 4: Ngarkesa né Korsiné e Projektimit 100 % Shpérndarja ose Ngarkesa né Korsiné e Projektimit té propozuar

% e ESAL-éve né Korsiné e Projektimit

Numri i Korsive CTDOT AASHTO
2 Kkorsi (1 pér drejtim) 100% 100%
4 korsi (2 pér drejtim) 90% 80-100%
6+ korsi (3+ pér drejtim) 70% 50-80%
5.0 % (makina té voGL) Faktori i rritjes s& numrt té makinave pérgjaté \iteve té jetégjatésisé projektuese
Hapil5: Fakiorili Rritjes 50 % (kamiong) Faktori i rritjes sé numrt té té gjitha tipeve té makinerive té rénda pérgjaté \viteve té jetégjatésisé
) ° projektuese
20 \ite
Hapi 6: Jetégjatésia Projektimit Period of time for which the pavement design/analysis is to be conducted
. . . |Aroadway functional class (FC) is the designation of a roadway into systems according to the
et s (zgiidn sipas listés € |character of senice it provides in relation to the total roadway network. Please note that in this
Hapi 7: Klasa e Funksionit [Tipi] t& Rrugés peércaktuarnga  |case the "Multi-lane” class is equivalent to an interstate highway. The FC maps for each town in
AASHTO pér secilén | connecticut are found at the link below:
tip rruge) https://portal.ct.govyDOT/PP_SysInfo/Functional-Classification-Maps
Rural 12,794,434 ESALs (W18)
. . Numri i parashikuar i grumbulluar pér aksin ekuivalent 80kN pérgjaté gjithé \iteve té jetégjatésisé
B - )
Hapi 8: ESAL-ét e Grumbulluar projektuese.
Urban FALSE ESALs (W18)

toitatty-stgred-by

R ezeart Rezeart Zgjanjolli
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1.9.2 Tabela finale pérmbledhése e rezultateve

Tabela 1.5: Hapat e pérmbledhur té llogartijeve

NDERTIMI | RRUGES ZALL BASTAR/VILEZ
Projektimi dyshemesé - Fleksibél
Rrugé Rurale Lokale
VKM 2015 - (AASHTO GUIDE FOR THE DESIGN OF PAVEMENT STRUCTURE - 1993)

A- TE DHENA MBI PROJEKTIN

Progresivi: +0.000 deri +16.400 0.00

Viti fillestar qé konsiderohet ADT 2023

Viti Pérfundimit t& Ndértimit 2025

Viti Parashikuar pér Dyshemené 2045

Kohézgjatja Projektuese pér Dyshemené 20

B- TE DHENA PROJEKTUESE

Ngarkesa e aksit Standard - 80.00 kN
Niveli Besueshmérisé R 95.00 %
Treguesi Final i Shérbyeshmérisé Pt 250 -
Treguesi Fillestar i Shérbyeshmérisé Po 420 -
C.BR. e themelit t& rrugés %

C- TE DHENAT E NEVOJSHME PER LLOGARITJEN E SN
Nr. i Akseve Ekuivalente pér Jetégjatésiné Projektuese té dhéné mé sipér ESAL 12.79|Milion

Devijimi Standard S 045 -
Devijimi Normale Standard gé i pérket nivelit té pérzgjedhur té besueshméi  Z -1.65 -
Humbja e Nivelit té Shérbyeshmérisé pérgjaté gjithé jetégjatésisé projektue;  PSI 1.70 -
Moduli Llogarités Mbetés [Rezilient] i Bazamentit té rrugés MR. 5161.17 psi
Koeficienti Drenazhit pér Bazén Granulare m, 1.00 -
Koeficienti Drenazhit pér Nén-Bazén Granulare ms 1.00 -
Moduli Llogarités Mbetés [Rezilient] i Asfalt/Binderit MR.  400,000.00 psi
Moduli Llogarités Mbetés [Rezilient] i Stabilizantit MR. 30,000.00 psi
Moduli Llogarités Mbetés [Rezilient] i Cakéllit/Zhavorrit MR. 11,000.00 psi

D- NUMRI STRUKTUROR | PROJEKTIMIT (SN) - TOTAL | DYSHEMESE AnaM AnaD

Ana Majté [AM] = Vlera Log(ESAL) - Ana Djathté [AD], vlera analitike e Nr. St 7.11 7.17
Jep njé vleré té pérafért té Numri Strukturor: SN OK
E- LLOGARITJET PER SHTRESAT ASFALTIKE - TAPET AnaM AnaD

NUMRI STRUKTUROR | PROJEKTIMIT (SN) - TAPET 7.11 7.18
Jep njé vleré té pérafért té Numri Strukturor: SN OK
Trashésia minimale, [sipas AASHTO, 1986) 5.00 cm
Trashésia e Tapetit - Asfaltit, D; 773 cm
Koeficienti shtresés sé Asfaltit, sipas VKM 628 15.07.2015 SHTOJCA A, a; 044
Numri Strukturor i Tapetit [Asfaltit]: SN = a;m; 340

Trashésia finale e Tapetit, D; 8.00 cm
Numri strukturor final i tapetit asfaltit (SN) 3.52
F- LLOGARITJET PER SHTRESAT ASFALTIKE - BINDER AnaM AnaD

NUMRI STRUKTUROR | PROJEKTIMIT (SN) - TAPET+BINDER 7.11 7.18
Jep njé vleré té pérafért té Numri Strukturor: SN oK
Trashésia e Binderit - Asfaltit, D;_; -0.27 cm
Koeficienti shtresés sé Binderit, sipas VKM 628 15.07.2015 SHTOJCA A, a1 044
Numri Strukturor i Binderit [Asfaltit]: SN = a;.;m;; -0.12

B%s{\gélﬁ fifigte e Tapetit, D1 9.00 cm

NUMRI STRYRTUROR FINAL | BINDERIT (SN) 3.96

Zgjanjolllwm‘gjw
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Numri Strukturor i Binderit [Asfaltit]: SN = a;.;mq -0.12
Trashésia finale e Tapetit, D, 4 9.00 cm
NUMRI STRUKTUROR FINAL | BINDERIT (SN) 3.96
Numri Strukturor Total i Tapet+Binder [Asfaltit]: SN = a;m; + a;.;my 4 748
G- LLOGARITJET PER SHTRESEN E STABILIZANTIT/KONGLOMERATIT AnaM AnaD
NUMRI STRUKTUROR | PROJEKTIMIT (SN) - STABILIZANTI 7.11 7.12
Jep njé vleré té pérafért t& Numri Strukturor: SN OK
Trashésia minimale, [sipas AASHTO, 1986) 10.00 cm
Trashésia e shtresés sé Stabilizantit [96%], D, 9.14 cm
Koeficienti shtresés sé Stabilizantit [96%)], VKM 628 15.07.2015 SHTOJCA A, 0.14
Numri Strukturor shtresés sé Stabilizantit [96%]: SN = a,m, 1.28
Trashésia finale e Bazés Granulare [Stabilizant], D, 10.00 cm
NUMRI STRUKTUROR FINAL | STABILIZANTIT (SN) 140
Numri Strukturor Total: SN = a;m; + a;.;my; + a,m, 8.88
H- LLOGARITJET PER SHTRESEN E NENBAZES [CAKELL] AnaM AnaD
NUMRI STRUKTUROR | PROJEKTIMIT (SN) - NENBAZA 7.11 7.12
Jep njé vleré té pérafért té Numri Strukturor: SN oK
Trashésia e shtresés sé Nénbazés [cakéll, 96%], D 9.83 cm
Koeficienti shiresés s€ NénBazés [96%), VKM 628 15.07.2015 SHTOJCAA 2. 012 _______|
Numri Strukturor shtresés sé Cakéll [96%)]: SN = a,m, 1.18
Trashésia finale e NénBazés [Cakéll], D; 10.00 cm
NUMRI STRUKTUROR FINAL | CAKELL (SN) 1.20
Numri Strukturor Total i DYSHEMESE: SN = a;m; + a;.;m;; + a,m, + asm; 10.08 OK
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OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
FAZA 5-PROJEKT ZBATIMI:

RELACIONI TEKNIK

1.9.3 Tabela e propozimit final

STUDIM - PROJEKTIM “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
Shtresat Asfaltike + Bazat granulare
Zall Bastar, Tirané
INFRATECH sh.p.k.
Progresivi: +0.000 deri +16.400
Viti fillestar qé konsiderohet ADT 2023
Viti pérfundimit punimeve 2025
Viti pérfundimit performancés proje 2045
Koha e Projektimit, vite 20
ADT Projektimit, Fillimi Punimeve 1,040
Tipi rrugés [Pranuar] Rural Local
Nr. Total i ESAL 12,794,434
LLOGARITJET PARAPRAKE
Shtresa | Drenazhi | Trash. Numri Strukturor
SHTRESAT: Coeff. Coeff. |Shtresés SN
(cm.) Faktik | Kumul. [Min. Kérkuar
1. Tapeti 0.44 - 8.00 3.52 3.52
2. Binder 0.44 - 9.00 3.96 7.48
3. Stabilizant 0.14 1.00 10.00 1.40 8.88
4. Cakéll, ose - Baza granulare 0.12 1.00 10.00 1.20 10.08 9.26
0K
DYSHEMEJA PROPOZUAR
Shtresa | Drenazhi | Trash. Numri Strukturor
SHTRESAT: Coeff. Coeff. |Shtresés SN
(cm.) Faktik | Kumul. [Min. Kérkuar]
1. Tapeti 0.44 - 4.00 1.76 1.76
2. Binder 0.44 - 6.00 2.64 4.4
3. Stabilizant 0.14 1.00 10.00 1.40 5.8
4. Cakéll, ose - Baza granulare 0.12 1.00 30.00 3.60 9.4 9.26
oK

Né funksion té numri strukturor, vlerésuar me tentativa, Sn=9.26 (Numri strukturor i kérkuar), paketa e
parashikuar e shtresave né rrugét kryesore:

Pérshkrimi Trashésia Nr. Strukturor
1. Asfaltobeton 4 cm 1.76
2. Binder 6cm 2.64
3. Stabilizant 10 cm 1.40
4. Cakell 2x15 cm 3.60

Nga %%@ktuggg;ﬁﬁ%uar pér trupin e rrugés, rezulton, Numri strukturor i projektuar SN= 9.40.

GjithZgdjanjpjise t&érésore e kétij Relacioni strukturor, jané edhe Anekset me llogaritjen e
géndrueshmérisé té mureve mbajtése me gabion, Aneksi 1, Aneksi 2 dhe Aneksi 3.

INFRATECH sh.p.k.: Email: infratech_shpk@yahoo.com Fage 17 nga 18



OBJEKTI: REALIZIMI | STUDIM -PROJEKTIMIT PER OBJEKTIN: “NDERTIMI | RRUGES ZALL BASTAR/VILEZ"
FAZA 5-PROJEKT ZBATIMI: RELACIONI TEKNIK

2 REFERENCAT

[1]
[2]
3]
[4]
[5]
[6]

[7]

[8]

[9]

[10]
[11]
[12]
[13]
[14]

[15]
[16]
[17]

Ministria e Ndértimit — 3.05.1978 Kushtet Teknike té Projektimit — KTP-2-78: Kushtet teknike té projektimit pér
ndértimet né zona sizmike;

Ministria e Ndértimit — 3.05.1978 Kushtet Teknike té Projektimit — KTP-9-78: Llogaritja e mureve dhe e
themeleve me teoriné e gjendjes kufitare;

Ministria e Ndértimit - Drejtoria e Projektimeve, Akademia e Shkencave - Qendra Sizmologjike, 1989. Kusht
Teknik Projektimi pér ndértimet antisizmike - KTP-N.2-89;

VKM nr. 628, date 15.07.2015 "Pér Miratimin e Rregullave Teknike te Projektimit dhe Ndértimit te Rrugéve" -
Rregullat Teknike té Projektimit te Rrugéve;

Aliaj, Sh., Muco, B. & Sulstarova, E., 2010. Sizmiciteti, sizmotektonika dhe vlerésimi i rrezikut sizmik né
Shqipéri: Akademia e Shkencave. Tirang;

Sulstarova, E., Kogiaj, S., Aliaj Sh., 1980 “Rajonizimi sizmik i Republikés Popullore Socialiste té Shqipérisé”,
Akademia e Shkencave;

“Rregulla pér projektimin e ndértesave prej betoni bazuar né Eurokodin 8, Shembull: Analiza dhe projektimi i
njé ndértese prej betoni”, hartuar né kuadér té zbatimit té€ projektit “Pérballimi dhe zbutja e riskut nga
fatkegésité”, Komponentit Ill “Rishikimi dhe pérmirésimi i kodeve té ndértimit né Shqipéri” mbéshtetur nga
Banka Botérore;

CEN, SSH EN 1990:2002 Eurokodi 0 “Bazat e Projektimit Strukturor”;

CEN, SSH EN 1991:2002 Eurokodi 1 Veprimet mbi struktura;

CEN, SSH EN 1992:2004 Eurokodi 2 Projektimi i strukturave prej betoni dhe betoni té armuar;

CEN, SSH EN 1996:2005 Eurokodi 6 Projektimi i strukturave me muraturg;

CEN, SSH EN 1997:2004 Eurokodi 7 Projektimi gjeoteknik;

CEN, SSH EN 1998:2004 Eurokodi 8 Projektimi i strukturave rezistente ndaj térmetit;

Ministria e Ekonomisé Tregtisé dhe Energjetikés, Shérbimi Gjeologjik Shqiptar — “Hartat
Gjeologo-inxhinierike”

Aneksi 1- ZALL BASTAR_Analiza murit me gabion - 2 nivele;

Aneksi 2- ZALL BASTAR_Analiza murit me gabion - 4 nivele;

Aneksi 3- ZALL BASTAR_Analiza murit me gabion - 5 nivele.
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OBJEKTI: “NDERTIMI | RRUGES ZALL-BASTAR/ VILEZ", Bashkia Tirané Nr. Licencé: (27889)

Calc. By: Ing. Rezeart Zgjanjolli
Checked By:

ANEKSI 1: Muret mbajtés me gabion - Muri me 2 nivele - Rev: 1

GABION RETAINING WALL ANLYSIS & DESIGN

In accordance with EN 1997-1:2004 - Code of Practice for Geotechnical design and the recommended values

Design summary

Combination 1

Action | Resistance | Force | Fos | Allowable FoS | Status
Overturning, sliding and bearing at base level

Overturning (kNm/m) 58.6 31.4 1.868 1.000 PASS
Sliding (kN/m) 335 44.0 1.761 1.000 PASS
Bearing (KN/m?) 150.0 59.9 2.503 1.000 PASS
Eccentricity (mm) Reaction acts within the middle third of base PASS
Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 13.8 5.0 2.729 1.000 PASS
Sliding (kN/m) 17.0 12.1 1.400 1.000 PASS

Combination 2

Action | Resistance | Force | FoS | Allowable FoS | Status
Overturning, sliding and bearing at base level

Overturning (kKNm/m) 56.2 25.7 2.189 1.000 PASS
Sliding (kN/m) 26.1 35.9 1.726 1.000 PASS
Bearing (kN/m?) 150.0 59.9 2.503 1.000 PASS
Eccentricity (mm) Reaction acts within the middle third of base PASS
Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 134 3.194 1.000 PASS
Sliding (kN/m) 134 10 0 1.343 1.000 PASS

SR

A !_;
;” 2 - 1000mm x 1000mm
.III.;
(@) }*50})_’2
o /
O rl
N J
rIIII
|'II|
/ 1-1500mm x 1000mm
/
1.76.00
h 4

Wall geometry

Width of gabion 1; w1 = 1500 mm

Height of gabion 1; h1 =1000 mm

Width ?"&, ablon % Digitally signed by w2 = 1000 mm
Rezeart Zgjanjolli

Height o gaglon 2; Date: 2024.11.30 h2 = 1000 mm
00:29:17 +02'00"

Step tod@iamilbetween courses 1 and 2: s2 = 500 mm

Wall inclination;

¢ =0deg



OBJEKTI: “NDERTIMI | RRUGES ZALL-BASTAR/ VILEZ", Bashkia Tirané Nr. Licencé: (27889)

ANEKSI 1: Muret mbajtés me gabion - Muri me 2 nivele - Rev: 1

Calc. By: Ing. Rezeart Zgjanjolli
Checked By:

Gabion properties
Unit weight of fill;
Friction between gabions;

Loading

Permanent horizontal line load;

Variable horizontal line load;

Vertical height of horizontal load from top gabion;
Dist of horiz. load from leading edge of top gabion;
Permanent vertical line load;

Variable vertical line load;

Dist of vert. load from leading edge of top gabion;

Soil properties

Slope of retained soil;

Characteristic effective shearing resistance angle;
Characteristic saturated density of retained soil;
Coefficient for wall friction;

Wall friction angle;

Characteristic base friction angle;

Bearing capacity of founding soil;

Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Weight of entire gabion;

yd = 16.0 kN/m3
Sbgk = 35.0 deg

Fnc = 0 KN/m
Fho =1 kN/m
Hh =0 mm

Dni =0 mm
Fv.c =5 KkN/m
Fv.o = 2 kN/m
Dvi = 500 mm
B =30.0 deg
¢’rk = 30.0 deg

ysr = 21.0 kN/m3
Kmembrane = 0.75

Srk = 22.5 deg
Sbbk = 30.0 deg
g = 150 kN/m?

Xg1 =W1/2 =750 mm

Yo1 = h1/2 =500 mm

W1 = yd x W1 x h1 = 24.0 KN/m
Xg2 =Wz /2 + s2 =1000 mm
Vg2 = h2/2 + h1 =1500 mm
Wg2 = yd x W2 x h2 = 16.0 KN/m
Wy = Wg1 + Wg2 = 40.0 kN/m

Horiz distance to centre of gravity entire gabion; Xg = ((Wg1 x Xg1) + (Wg2 X Xg2)) / Wg = 850 mm

Vert distance to centre of gravity entire gabion; Yo = (Wg1 x yg1) + (Wg2 x Yg2)) / Wg = 900 mm

Correcting for wall inclination horiz dist; Xg = Xg x €0S(g) + yg x sin(e) = 850 mm

Vertical change in height due to wall inclination; Ht = yg2 + h2/2 - ((yg2 + h2/2) x cos(g) - (Xg2 + W2/2) x sin(e)) = 0 mm

Design dimensions

Effective angle of rear plane of wall; o =90 deg + £ =90.0 deg

Effective face angle; 6 = Atan((ygz + (h2/2)) / (Xg2 - (W2/ 2)))) - € = 76.0 deg

Effective height of wall; H = (yg2 + h2/ 2) + (w1 x sin(g)) - Hf = 2000 mm

Height of wall from toe to front edge of top gabion; Hinc = ((Yg2 + h2/ 2) x cos(e) - (Xg2 - (W2 / 2)) x sin(e)) = 2000mm

Active pressure using Coulomb theory; Ka = sin(a + ¢'rk)2 / (sin(a)? x sin(a - 8rk) x (1 + N(Sin('rk + rk) x Sin(¢'rk - B) /
(sin(a - &rk) x sin(a + B))))?) = 0.812

Active thrust due to soil; Pasoil = 0.5 x Ka x ysr x H2 = 34.1 kN/m

Pressure at base

Horizontal forces gy signedny

RetainER@@@Art  Feenzamiol Fsoil_hq = Pasoil x €0S(90 - a + &rk) = 31.5 kN/m
HeightBtyjeirjolist 1esofi€d vertically; dhsoil = H / 3 - w1 x sin(e) = 667 mm

Line loading; Fiine_n,g = Fh,o = 1.0 KN/m



OBJEKTI: “NDERTIMI | RRUGES ZALL-BASTAR/ VILEZ", Bashkia Tirané Nr. Licencé: (27889)

ANEKSI 1: Muret mbajtés me gabion - Muri me 2 nivele - Rev: 1 Calc. By: Ing. Rezeart Zgjanjoli

Checked By:
Vertical distance to where load acts; dh,line = Hincl + Hhi - Dni x tan(e) = 2000 mm
Vertical forces
Gabion weight; Fgabion_v,q = Wg = 40.0 kKN/m
Retained soill; Fsoil v,q = Pasoil x SiN(90 - a + &rk) = 13.0 kKN/m
Horizontal dist to where soil thrust acts; bv,soil = W1 x cos(g) - (H/ 3) / tan(a) = 1500 mm
Line loading; Fine_v.qg = (Fvc + Fv,g) = 7.0 kN/m
Horizontal distance to where load acts; bv,iine = Hincl / tan(6) + Dy = 1000 mm
Total horizontal unfactored force; Tq = Fsoil_h,q + Fiine_h,qg = 32.5 KN/m
Total vertical unfactored force; Ng = Fgabion_v,q + Fsoilv,q + Fiine_v,q = 60.0 kN/m
Force normal to base; Ns = Ng x cos(g) + Tq x sin(g) = 60.0 kN/m
Total unfactored overturning force; Mo,q = Fsoil_h,q x dh,soil + Fiine_n,q x dh,ine = 23.0 KNm/m
Total unfactored restoring force; MR,q = Fgabion_v,q X Xg + Fsoil_v,q X Dv,soil + Fiine_v,q x bvine = 60.6 KNm/m
Eccentricity; e=w1/2-(Mrg-Mog)/Ns=124 mm

Reaction acts within middle third of base

Pressure at toe; otoe = Ns / w1 x (1 + (6 x e / w1)) = 59.9 kN/m?
Pressure at heel; oheel = Ns /w1 x (1 - (6 x e / wi)) = 20.1 KN/m?
Factor of safety; FoSq = q / max(otoe, Gheer) = 2.503
Allowable factor of safety; FOSq_alow = 1.000

PASS - Design FoS for allowable bearing pressure exceeds min allowable pressure to base
Design approach 1

Partial factors on actions - Section A.3.1 - Combination 1

Permanent unfavourable action; e =1.35
Permanent favourable action; ve.f= 1.00
Variable unfavourable action; yo =1.50
Variable favourable action; vo.f = 0.00

Partial factors for soil parameters - Section A.3.2 - Combination 1

Angle of shearing resistance; v¢ = 1.00
Weight density; 1y = 1.00
Design soil properties
Design effective shearing resistance angle; ¢'ra = Atan(tan(¢'r.k) / v¢) = 30.0 deg
Design saturated density of retained soil; Ys.d = Ysr / 7y = 21.0 KN/m3
Design wall friction angle; Srd = min(atan(tan(drk) / v¢), ¢'r.d x Kmembrane) = 22.5 deg
Design base friction angle; Sbb.d = Atan(tan(dubk) / v¢) = 30.0 deg
Design friction between gabions; Sbg.d = Atan(tan(dngk) / v¢) = 35.0 deg
Active pressure using Coulomb theory; Ka = sin(a. + ¢'r.d)? / (sin(a)? x sin(o - 8r.a)) = 0.812
Active thrust due to soil; Pasoil = 0.5 x Ka x ys.d x H2 = 34.1 KN/m
Horizontal forces
Retained soil; Fsoil_h = G % Pasoil x €0S(90 - a + &r.d) = 42.5 KN/m
Line loading; Fiine h = Fho x yo = 1.5 kKN/m
Vertical forces
H H . igitally signed b . —_ _
Gablorl_.\yveelzggtart RDEQZ:MVZQ?MJ_O'”Y Fgabion v = ya,f x Wg = 40.0 KN/m
Retained soil; pate: 2024.11.30 Fsoilv,f = y6f X Pasoil x Sin(90 - o + 8r.d) = 13.0 kN/m

00:29:17 +02'00"

Line Iogcgfla‘,njom Fine_vf = (Fv,6 X yof + Fv,o X yo.) = 5.0 kKN/m
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Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h x dhjine = 31.4 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v.f X By,soil + Fiine_v,f x by ine = 58.6 KNm/m
FoSm= Mr /Mo, = 1.868

FOSm_ailow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 44.0 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 58.0 KN/m
Fi =T x cos(e) - N x sin(g) = 44.0 kN/m
Fr = (T x sin(e) + N x cos(g)) x tan(dbb.d) = 42.2 KN/m
FoSs=Fr/Ff=1.761
FOSs_alow=1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg2 = W2 /2 =500 mm

Vg2 = h2/2 =500 mm

Woa2 = yd x W2 x h2 = 16.0 KN/m

Wy = Wg2 = 16.0 KN/m

Xg = ((Wg2 x Xg2)) / Wg = 500 mm

Yo = ((Wg2 x yg2)) / Wg = 500 mm

Xg = Xg x €0S(g) + yg x Sin(g) = 500 mm

Hr = yg2 + h2/2 - ((yg2 + h2/2) x coS(g) - (Xg2 + W2/2) x sin(g)) =0 mm

o =90 deg + ¢ = 90.0 deg

6 = 90deg - € = 90.0 deg

H = (yg2 + h2/ 2) + (w2 x sin(g)) - Hf = 1000 mm

Hinct = ((yg2 + h2/ 2) x cos(g) - (Xg2 - (w2 / 2)) x sin(g)) = 1000mm
Ka = sin(a. + ¢'r.a)? / (sin(a)? x sin(o - 8r.d)) = 0.812

Pa,soil = 0.5 x Ka x ys.d x H2 = 8.5 kN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 10.6 KN/m
Fiine h = Fho x yo = 1.5 kKN/m

Fgabion_v.f = vG,f x Wg = 16.0 KN/m
Fsoilv,f = Y6t X Pasoil x SiN(90 - o + &r.d) = 3.3 KN/m
Fiine vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
. 1 Digitally signed by
R esto r%?g'a?fltr Rezeart Zgjanjolli

Date: 2024.11.30
FaCtor fsafety’ H 0;;9:17+02'00'

Allowal 9!‘2‘&!)9!!# safety;

Mo = Fsoil_h x Oh,soil + Fiine_h x dhjine = 5.0 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v,f X Dv,s0il + Fiine_vf x Dv,ine = 13.8 KNmM/m
FoSm=Mr /Mo =2.729

FoSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning
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Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

Design approach 1

T = Fsoil_h + Fiine_h = 12.1 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 24.3 KN/m
Fi=T x cos(e) - N x sin(e) = 12.1 kN/m
Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 17.0 KN/m
FoSs=Fr/Ff=1.400
FOSs_aiow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Partial factors on actions - Section A.3.1 - Combination 2

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Partial factors for soil parameters - Section A.3.2 - Combination 2

Angle of shearing resistance;
Weight density;

Design soil properties

Design effective shearing resistance angle;
Design saturated density of retained soil;
Design wall friction angle;

Design base friction angle;

Design friction between gabions;

Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active

Rezeart Zgjanjolli

. eze i
Active thrust due torseibz+1130
H H * 00:29:17 +02'00"
Horizo%%ﬁcr)ugel!s,I

Retained soil;

F{ressure usipg-Cauttomb theory;

ve = 1.00
ver=1.00
1o =1.30
yof=0.00
o =1.25
vy = 1.00

¢’ra = Atan(tan(¢rk) / yy) = 24.8 deg

¥s.d = ysr |y = 21.0 KN/m3

8r.d = min(atan(tan(drk) / v¢), ¢'r.d X Kmembrane) = 18.3 deg
Sbb.d = Atan(tan(Swb.k) / v¢) = 24.8 deg

Sbg.d = Atan(tan(dng.) / y¢) = 29.3 deg

Xg1 =Wi1/2 =750 mm

Yo1 = h1/2 =500 mm

Wy1 = yd x W1 x h1 = 24.0 KN/m

Xg2 =Wz /2 + s2=1000 mm

Vg2 = h2/2 + h1 =1500 mm

Wg2 = yd x W2 x h2 = 16.0 KN/m

Wy = Wg1 + Wg2 = 40.0 kN/m

Xg = ((Wg1 x Xg1) + (Wg2 x Xg2)) / Wg = 850 mm
Yo = (Wo1 x yg1) + (Wg2 x yg2)) / Wg = 900 mm
Xg = Xg x COS(g) + yg x sin(e) = 850 mm

Hr = yg2 + h2/2 - ((yg2 + h2/2) x coS(g) - (Xg2 + W2/2) x sin(e)) =0 mm

o =90 deg + £ =90.0 deg

0 = Atan((ygz + (h2/2)) / ((Xg2 - (w2 / 2)))) - ¢ = 76.0 deg

H = (yg2 + h2/ 2) + (w1 x sin(g)) - Hf = 2000 mm

Hinct = ((yg2 + h2/ 2) x cos(g) - (Xg2 - (w2 / 2)) x sin(g)) = 2000mm
Ka = sin(a + ¢"r.d)? / (sin(a)? x sin(o - 8r.4)) = 0.868

Pasoil = 0.5 x Ka x ys.d x H? = 36.5 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 34.6 kKN/m
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Line loading;

Vertical forces
Gabion weight;
Retained soll;
Line loading;

Fine_h = Fh,q x yo = 1.3 KN/m

Fgabion_v,f = YG,f X Wg =40.0 kN/m
Fsoilv,f = y6f X Pasoil x Sin(90 - o + 8r.d) = 11.5 KN/m
Fiine_v.f = (Fv.g x ve.f+ Fvq x YQ,f) =5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 25.7 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v.f X By,soil + Fiine_v,f x by ine = 56.2 KNm/m
FoSm=Mr /Mo =2.189

FOSM_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 35.9 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 56.5 KN/m
Fr=T x cos(e) - N x sin(e) = 35.9 kN/m
Fr = (T x sin(e) + N x cos(g)) x tan(Sbb.d) = 62.0 KN/m
FoSs=Fr/Fi=1.726
FOSs_alow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Digitally signed by
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Line loading;

Xg2 = W2 /2 =500 mm

Yg2 = hz2/2 =500 mm

Wg2 = yd x W2 x h2 = 16.0 kKN/m

Wy = Wg2 = 16.0 kN/m

Xg = ((Wg2 x Xg2)) / Wg = 500 mm

Yg = ((Wg2 x yg2)) / Wg = 500 mm

Xg = Xg x €0S(g) + yg x sin(g) = 500 mm

Hf = yg2 + h2/2 - ((yg2 + h2/2) x cos(g) - (Xg2 + W2/2) x sin(g)) =0 mm

o =90 deg + £ =90.0 deg

6 =90deg - € = 90.0 deg

H = (yg2 + h2/ 2) + (w2 x sin(g)) - Hf = 1000 mm

Hinct = ((yg2 + h2/ 2) x cos(g) - (Xg2 - (w2 / 2)) x sin(e)) = 1000mm
Ka = sin(a + ¢'r.d)? / (sin(a)? x sin(o - 8r.4)) = 0.868

Pasoil = 0.5 x Ka x ys.d x H2=9.1 KN/m

Fsoil_h = Y6 x Pasoil x C0S(90 - o + 8r.d) = 8.7 KN/m
Fiine h = Fho x yo = 1.3 kKN/m

Fgabion_v,f = YG,f X Wg =16.0 kN/m
Fsoilv.f = Y6t X Pasoil x SiN(90 - a + 8r.d) = 2.9 KN/m
Fine_v.f = (Fv,6 X yof + Fv,o X yo,) = 5.0 kKN/m
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Overturning stability - take moments about the toe
Overturning moment; Mo = Fesoil_h X dh,soil + Fiine_h x dh,ine = 4.2 KNmM/m
Restoring moment; MR = Fgabion_v.f x Xg + Fsoil_v.f X By,soil + Fiine_v,f x bv,ine = 13.4 KNm/m
Factor of safety; FoSm=Mr/ Mo = 3.194
Allowable factor of safety; FOSMm_allow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsoil_h + Fiine_h = 10.0 KN/m

Total vertical force; N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 23.9 KN/m

Sliding force; Fr=T x cos(e) - N x sin(e¢) = 10.0 kN/m

Sliding resistance; Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 13.4 KN/m
Factor of safety; FoSs=Fr/Ft=1.343

Allowable factor of safety; FOSs_alow=1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Digitally signed by
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GABION RETAINING WALL ANLYSIS & DESIGN

In accordance with EN 1997-1:2004 - Code of Practice for Geotechnical design and the recommended values

Design summary

Combination 1

Action | Resistance | Force | Fos | Allowable FoS | Status
Overturning, sliding and bearing at base level

Overturning (kKNm/m) 229.6 88.8 2.586 1.000 PASS
Sliding (kN/m) 78.5 63.6 1.235 1.000 PASS
Bearing (kN/m?) 150.0 59.3 2.529 1.000 PASS
Eccentricity (mm) Reaction acts within the middle third of base PASS
Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 114.9 39.4 2.915 1.000 PASS
Sliding (kN/m) 61.4 36.4 1.686 1.000 PASS
Overturning and sliding between courses 2 and 3

Overturning (kKNm/m) 46.1 13.3 3.457 1.000 PASS
Sliding (kN/m) 34.8 17.0 2.047 1.000 PASS
Overturning and sliding between courses 3 and 4

Overturning (kNm/m) 11.7 2.8 4.185 1.000 PASS
Sliding (kN/m) 15.5 5.4 2.888 1.000 PASS

Combination 2

Action | Resistance | Force | FoS | Allowable FoS | Status
Overturning, sliding and bearing at base level

Overturning (kNm/m) 229.8 82.1 2.799 1.000 PASS
Sliding (kN/m) 62.9 59.0 1.066 1.000 PASS
Bearing (kN/m?) 150.0 59.3 2.529 1.000 PASS
Eccentricity (mm) Reaction acts within the middle third of base PASS
Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 115.0 36.3 3.165 1.000 PASS
Sliding (kN/m) 49.2 33.7 1.457 1.000 PASS
Overturning and sliding between courses 2 and 3

Overturning (kKNm/m) 46.2 12.2 3.781 1.000 PASS
Sliding (kN/m) 27.9 15.7 1.774 1.000 PASS
Overturning and sliding between courses 3 and 4

Overturning (kNm/m) 11.7 2.5 4.675 1.000 PASS
Sliding (kN/m) 12.4 4.9 2.535 1.000 PASS

Digitally signed by
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|- 50[»1

4 - 1000mm = 1000mm

13 - 1500mm x 1000mm

4000

2 - 2000mm * 1000mm

1 - 2500mm x 1000mm

Wall geometry

Width of gabion 1;

Height of gabion 1;

Width of gabion 2;

Height of gabion 2;

Step to front face between courses 1 and 2;
Width of gabion 3;

Height of gabion 3;

Step to front face between courses 2 and 3;
Width of gabion 4;

Height of gabion 4;

Step to front face between courses 3 and 4;
Wall inclination;

Gabion properties
Unit weight of fill;
Friction between gabions;

Loading
Permanent horizontal line load;
Variable horizontal line load;

Digitally si

Verticaﬁ@@@ﬁih@ggp@ﬁ%ad from top gabion;

Dist of horiz. load. fiiiijeagding edge of top gabion;
an;p | . .

Permanett vertical line load;

Variable vertical line load;

w1 = 2500 mm
h1 = 1000 mm
w2 = 2000 mm
h2 = 1000 mm
S2 =500 mm
w3z = 1500 mm
hz = 1000 mm
s3 =500 mm
ws4 = 1000 mm
hs = 1000 mm
S4 =500 mm
¢=0deg

vd = 16.0 KN/m?3
Sbgk = 35.0 deg

Fhe = 0 kN/m
Fho =1 kN/m
Hn =0 mm
Dni =0 mm
Fv.c =5 kN/m
Fv,o =2 kN/m
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Dist of vert. load from leading edge of top gabion; Dvw =500 mm
Soil properties
Slope of retained soil; f=0.0deg
Characteristic effective shearing resistance angle; ¢'rx = 30.0 deg

Characteristic saturated density of retained soil;
Coefficient for wall friction;

Wall friction angle;

Characteristic base friction angle;

Bearing capacity of founding soil;

Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;
Pressure at base

Horizontal forces

Retained soil;

Height of soil thrust resolved vertically;
Line loading;

Vertical distance to where load acts;

Vertical forces

Gabion Welght’ Digitally signed by
RetainR@aRart ooy
Horizoteyjeift]tsl iFiéte SOff thrust acts;
Line loading;

ysr = 21.0 kN/m3
Kmembrane = 0.75

Srk = 22.5 deg
Sbbk = 30.0 deg
g = 150 kN/m?

Xg1 = W1 /2 =1250 mm

Vg1 = h1/2 =500 mm

Woa1 = yd x W1 x h1 = 40.0 kN/m

Xg2 = W2/ 2 + s2= 1500 mm

Yg2 = h2 /2 + h1 = 1500 mm

Woag2 = yd x W2 x h2 = 32.0 KN/m

Xg3 =W3 /2 + s2 +s3=1750 mm

Yg3 = hs /2 + hy + ha = 2500 mm

Wg3z = yd x W3 x ha = 24.0 kN/m

Xga = W4/ 2 + Sz + 53+ S4=2000 mm

Yga = ha /2 + h1 + hz + hs = 3500 mm

Wga = yd x W4 x ha = 16.0 KN/m

Wy = Wg1 + Wg2 + Wgz + Wga = 112.0 kN/m

Xg = (Wo1 x Xg1) + (Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xg4)) / Wg = 1536 mm
Yo = (Wo1 x yg1) + (Wg2 x Yg2) + (Wg3 x Yg3) + (Wga X Yga)) / Wg = 1643 mm
Xg = Xg x €0S(g) + yg x Sin(e) = 1536 mm

Hr = yga + ha/2 - ((Yga + ha/2) x COS(g) - (Xga + Wa/2) x sin(e)) =0 mm

o =90 deg + ¢ = 90.0 deg

6 = Atan((yga + (ha / 2)) / ((xga - (wa / 2)))) - € = 69.4 deg

H = (Yg4 + ha/ 2) + (w1 x sin(g)) - Hf = 4000 mm

Hincl = ((Yga + ha/ 2) x cos(g) - (Xga - (Wa / 2)) x sin(g)) = 4000mm

Ka = sin(a + ¢'rk)2 / (sin(a)? x sin(a. - 8rk) x (1 + V(sin('rk + Srk) x Sin(¢'rk -
B) / (sin(a. - 8r.k) x sin(a + B))))?) = 0.296

Pasoil = 0.5 x Ka x ysr x H2 = 49.8 kN/m

Fsoil_h,qg = Pa,soil x €0S(90 - a0 + 8rk) = 46.0 KN/m
dhsoil = H/ 3 - w1 x sin(e) = 1333 mm

Fiine_n,g = Fh,o = 1.0 KN/m

dh,ine = Hinci + Hni - Dni x tan(e) = 4000 mm

Fgabion_ v.qg = Wg = 112.0 kN/m

Fsoil v,q = Pasoil x SiN(90 - a + &rk) = 19.0 kN/m
bv,soil = w1 x cos(e) - (H/ 3) / tan(a) = 2500 mm
Fiine_v,q = (Fv.c + Fv,g) = 7.0 kN/m
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Horizontal distance to where load acts;
Total horizontal unfactored force;
Total vertical unfactored force;

Force normal to base;

Total unfactored overturning force;
Total unfactored restoring force;
Eccentricity;

Pressure at toe;

Pressure at heel;

Factor of safety;
Allowable factor of safety;

bv,ine = Hincl / tan(®) + Dv = 2000 mm
Tq = Fsoil_hg + Fiine_h,qg = 47.0 KN/m
Ng = Fgabion_v,q + Fsoil_v,q + Fiine_v,g = 138.0 KN/m
Ns = Ng x cos(g) + Tq x sin(e) = 138.0 kN/m
Mo,q = Fsoil_h,q x dh,soil + Fiine_h,q x dh,ine = 65.3 KNmM/m
MR,q = Fgabion_v,q X Xg + Fsoil_v,q X Dv,soil + Fiine_v,q x bv,iine = 233.6 KNmM/m
e=w1/2-(Mrg-Mog)/Ns=31mm
Reaction acts within middle third of base
otoe = Ns /w1 x (1 + (6 x € / w1)) = 59.3 KN/m?
oheel = Ns /w1 x (1 - (6 x e / wi1)) = 51.1 KN/m?
FoSq = q/ max(ctoe, Gheel) = 2.529
FOoSq_alow = 1.000

PASS - Design FoS for allowable bearing pressure exceeds min allowable pressure to base

Design approach 1

Partial factors on actions - Section A.3.1 - Combination 1

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Partial factors for soil parameters - Section A.3.2 - Combination 1

Angle of shearing resistance;
Weight density;

Design soil properties

Design effective shearing resistance angle;
Design saturated density of retained soil;
Design wall friction angle;

Design base friction angle;

Design friction between gabions;

Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

e =1.35
vef=1.00
vq =1.50
yor=0.00
y¢ = 1.00
1y =1.00

¢’ra = Atan(tan(¢'r.x) / y¢) = 30.0 deg

¥s.d = ysr | vy = 21.0 KN/m3

8r.d = min(atan(tan(drk) / v¢7), ¢'r.d X Kmembrane) = 22.5 deg

Sbb.d = Atan(tan(dwbk) / v¢) = 30.0 deg

Sbg.d = Atan(tan(dngk) / v¢) = 35.0 deg

Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + rd) x sin(¢'rd -
B) / (sin(a. - 8r.d) x sin(a + B))))?) = 0.296

Pa,soil = 0.5 x Ka x ys.d x H? = 49.8 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 62.1 kN/m
Fiine h = Fho x yo = 1.5 kKN/m

Fgabion_v,f = y6,f x Wg = 112.0 KN/m
Fsoilv,f = Y6t X Pasoil x SiN(90 - o + 8r.d) = 19.0 KN/m
Fine_v.f = (Fv,c X yof + Fv,o X yo.) = 5.0 kKN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;

Factor of safety;
Allowapiefagiar.pf SAfRR o

Date: 2024.11.30
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Mo = Fsoil_h x Oh,soil + Fiine_h % dh,ine = 88.8 KNmM/m

MR = Fgabion_v,f X Xg + Fsoil_v.f X Dv,soil + Fiine_v,f x by line = 229.6 KNm/m
FoSm= Mr /Mo = 2.586

FOSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;

T = Fsoil_h + Fiine_h = 63.6 KN/m
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Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

N = Fgabion_v.f + Fsoil_vf + Fiine_v.f = 136.0 KN/m

Fr=T x cos(e) - N x sin(e) = 63.6 KN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbb.d) = 78.5 KN/m
FoSs=Fr/Ff=1.235

F0Ss_allow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soll;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg2 = W2/ 2 =1000 mm

Yg2 = h2 /2 =500 mm

Woag2 = yd x W2 x h2 = 32.0 KN/m

Xg3 = W3 /2 +s3=1250 mm

Yg3 =hs /2 + h2 =1500 mm

Wg3z = yd x W3 x ha = 24.0 kN/m

Xg4 = Wa /2 + S3+ sS4 = 1500 mm

Yga = ha/ 2 + hz + hs = 2500 mm

Woaga = yd x Wa x ha = 16.0 KN/m

Wy = Wg2 + Wg3 + Wga = 72.0 kKN/m

Xg = (Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga)) / Wg = 1194 mm
Yo = (Wa2 x Yg2) + (Wg3 x Yg3) + (Wga x Yg4)) / Wg = 1278 mm
Xg = Xg x COS(€) + yg x sin(e) = 1194 mm

Hr = yga + ha/2 - ((Yga + ha/2) x COS(g) - (Xga + Wa/2) x sin(e)) =0 mm

o =90 deg + ¢ = 90.0 deg

0 = Atan((ygs + (ha/ 2)) / ((Xg4 - (Wa / 2)))) - € = 71.6 deg

H = (Yg4 + ha/ 2) + (w2 x sin(g)) - Hr = 3000 mm

Hincl = ((Yga + ha/ 2) x cos(g) - (Xga - (Wa / 2)) x sin(g)) = 3000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x sin(¢'ra -
B) / (sin(a. - &r.d) x sin(a + B))))?) = 0.296

Pa,soil = 0.5 x Ka x ys.d x H? = 28.0 kN/m

Fsoil_h = y6 x Pa,soil x €0S(90 - o + 3r.d) = 34.9 KN/m
Fiine h = Fho x yo = 1.5 kKN/m

Fgabion_v.f = yG,f x Wg = 72.0 KN/m
Fsoil_v,f = Y6t X Pa,soil X SIn(90 -o+ Sr.d) =10.7 kN/m
Fiine_vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 39.4 KNm/m

MR = Fgabion_v,f x Xg + Fsoil_v,f X by,soil + Fiine_v,f x Byine = 114.9 KNm/m
FoSm=Mr /Mo =2.915

FoSwm_aliow = 1.000

Digitally signed by PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Re rt Rezeart Zgjanjolli
Sliding stgb(?llafy - igaorelany passive pressure in front of the structure

H = 00:29:17 +02'00"
Total héGHeHMAce:

Total vertical force;

T = Fsoil_h + Fiine_h = 36.4 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 87.7 KN/m
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Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

Fr=T x cos(e) - N x sin(e) = 36.4 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 61.4 KN/m
FoSs=Fr/Ff=1.686

FOSs_aiow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2 and 3

Wall geometry

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg3 = W3/ 2 =750 mm

Yg3 = h3 /2 =500 mm

Wg3z = yd x W3 x ha = 24.0 kKN/m

Xg4 = Wa /2 + 54 =1000 mm

Yga = ha /2 + hz = 1500 mm

Woaa = yd x Wa x ha = 16.0 KN/m

Wy = Wg3 + Wga = 40.0 KN/m

Xg = ((Wg3 x Xg3) + (Wga x Xga)) / Wg =850 mm
Yo = (Was3 x Yg3) + (Wga x Yga)) / Wg = 900 mm
Xg = Xg x €0S(g) + yg x sin(g) = 850 mm

Hrt = yga + ha/2 - ((Yga + ha/2) x cos(g) - (Xga + Wa/2) x sin(g)) =0 mm

o =90 deg + £ =90.0 deg

0 = Atan((yga + (ha / 2)) / ((Xga - (Wa / 2)))) - & = 76.0 deg

H = (Yg4 + ha/ 2) + (w3 x sin(g)) - Hr = 2000 mm

Hincl = ((Yga + ha/ 2) x cos(g) - (Xga - (Wa / 2)) x sin(g)) = 2000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + rd) x sin(¢'ra -
B) / (sin(a. - &r.d) x sin(a + B))))?) = 0.296

Pa,soil = 0.5 x Ka x ys.d x H? = 12.4 kN/m

Fsoil_h = Y6 x Pa,soil x €0S(90 - o + 8r.d) = 15.5 KN/m
Fiine h = Fho x yo = 1.5 kN/m

Fgabionfv,f =YG,f X Wg =40.0 kN/m
Fsoil_v.f = Y6.f X Pasoil x SIN(90 - o, + 8r.d) = 4.8 KN/m
Fiine_vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 13.3 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v.f X By,soil + Fiine_v,f x Dv,ine = 46.1 KNmM/m
FoSm= MR/ Mo = 3.457

FoSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;

Total vertical force;

S | | d Ing rce: Digitally signed by
Re

Zéart Rezeart Zgjanjolli
Sliding resistance; Date:202411.30

- . * 00:29:17 +02'00"
Factor%@%@lﬁ?“'

Allowable factor of safety;

T = Fsoil_h + Fiine_h = 17.0 KN/m

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 49.8 KN/m

Fr=T x cos(e) - N x sin(e) = 17.0 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(8bg.d) = 34.8 kN/m
FoSs=Fr/Ft=2.047

FOSs_aiow = 1.000
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PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 3 and 4

Wall geometry

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg4 = W4/ 2 =500 mm

Vg4 = ha /2 =500 mm

Woaa = ya x Wa x ha = 16.0 KN/m

Wg = Wg4 = 16.0 KN/m

Xg = ((Wga x Xg4)) / Wg = 500 mm

Yo = ((Woa x yga)) / Wg = 500 mm

Xg = Xg x €OS(g) + Yg x sin(e) = 500 mm

Hr = Yga + hal2 - ((Yga + hal2) x COS(g) - (Xga + Wal2) x sin()) = 0 mm

o =90 deg + & =90.0 deg

6 =90deg - € = 90.0 deg

H = (Yg4 + ha/ 2) + (w4 x sin(g)) - Hf = 1000 mm

Hinct = ((yga + ha / 2) x cos(g) - (Xg4 - (W4 / 2)) x sin(g)) = 1000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + rd) x sin(¢'rd -
B) / (sin(a. - 8rd) x sin(o + B))))2) = 0.296

Pa,soil = 0.5 x Ka x ys.d x H? = 3.1 kN/m

Fsoil_h = ¥ x Pasoil x €0S(90 - o + dr.d) = 3.9 KN/m
Fiine_h = Fh,o x yo = 1.5 kKN/m

Fgabion_v,f = YG,f X Wg =16.0 kN/m
Fsoilv.f = Y.t X Pasoil x SiN(90 - o + 8rd) = 1.2 KN/m
Fiine_v.f = (Fv, X yof + Fv,.o X yo.f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x Oh,soil + Fiine_h % dh,ine = 2.8 KNmM/m

MR = Fgabion_v,f X Xg + Fsoil_v,f X Dv,soil + Fiine_v,f x bvline = 11.7 KNmM/m
FoSm=Mr /Mo =4.185

FOoSw_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

Design approach 1

T = Fsoil_h + Fiine_h = 5.4 KN/m

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 22.2 KN/m

Fr=T x cos(e) - N x sin(e) = 5.4 kKN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 15.5 KN/m
FoSs=Fr/Ff=2.888

FO0Ss_allow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Partial factors on actions - Section A.3.1 - Combination 2

Digitally signed by

Permaht@z@gdtourabieiaetion;

Date: 2024.11.30

Permazﬁ\}ém@{ [pwlﬁla@tm'n;

Variable unfavourable action;
Variable favourable action;

ve = 1.00
ve.f = 1.00
vo=1.30

yo1 = 0.00
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Partial factors for soil parameters - Section A.3.2 - Combination 2

Angle of shearing resistance;
Weight density;

Design soil properties

Design effective shearing resistance angle;
Design saturated density of retained soil;
Design wall friction angle;

Design base friction angle;

Design friction between gabions;

Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

o = 1.25
v, =1.00

¢’rd = Atan(tan(¢'rk) / v¢) = 24.8 deg

¥s.d = ysr / 7y = 21.0 KN/m3

Sr.d = min(atan(tan(drk) / v¢), ¢'r.d X Kmembrane) = 18.3 deg
Sbb.d = Atan(tan(Sobk) / v¢) = 24.8 deg

Sbg.d = Atan(tan(Sngk) / v¢) = 29.3 deg

Xg1 =W1/2=1250 mm

Vg1 = h1/2 =500 mm

Woa1 = yd x W1 x h1 = 40.0 kN/m

Xg2 = W2/ 2 + s2= 1500 mm

Yg2 = h2/2 + h1 =1500 mm

Woag2 = yd x W2 x h2 = 32.0 KN/m

Xg3 =Ws/ 2+ S2+s3=1750 mm

Yg3 = hs /2 + hy + ha = 2500 mm

Wogs = yd x Ws x ha = 24.0 KN/m

Xg4 = Wa4 /2 + Sz + S3+ S4=2000 mm

Yg4 = ha/ 2 + h1 + hz + hg = 3500 mm

Wga = yd x W4 x ha = 16.0 KN/m

Wy = Wg1 + Wg2 + Wgz + Wga = 112.0 kN/m

Xg = ((Wo1 x Xg1) + (Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga)) / Wg = 1536 mm
Yo = (Wo1 x yg1) + (Wg2 x Yg2) + (Wg3 x Yg3) + (Wga x Yga)) / Wg = 1643 mm
Xg = Xg x €0S(g) + yg x Sin(e) = 1536 mm

Hr = yga + ha/2 - ((Yga + ha/2) x COS(€) - (Xga + Wa/2) x sin(e)) =0 mm

o =90 deg + ¢ = 90.0 deg

6 = Atan((yga + (ha/ 2)) / (Xga - (Wa / 2)))) - € = 69.4 deg

H = (Yg4 + ha/ 2) + (w1 x sin(g)) - Hf = 4000 mm

Hinct = ((yga + ha / 2) x cos(g) - (Xg4 - (Wa / 2)) x sin(g)) = 4000mm

Ka = sin(a + ¢'rd)? / (Sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x sin(¢'rd -
B) / (sin(a. - 8r.d) x sin(a + B))))?) = 0.362

Pa,soil = 0.5 x Ka x ys.d x H? = 60.8 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 57.7 kN/m
Fiine h = Fho x yo = 1.3 kKN/m

Fgabion_v,f = YG,f X Wg =112.0 kN/m
Fsoilv,f = Y6t X Pasoil x SiN(90 - o + 8rd) = 19.1 KN/m
Fine_vf = (Fv,c X yof + Fv,o X yo.) = 5.0 kKN/m

Overt%%atﬁbiljﬁzﬁﬁgﬁ moments about the toe

te: 2024.11.30

Overturning mometjt, "~

Restor%gjnq'(')’]r%%m;

Factor of safety;

Mo = Fsoil_h x Oh,soil + Fiine_h % dhjine = 82.1 KNm/m
MR = Fgabion_v,f X Xg + Fsoil_v,f X Dv,soil + Fiine_v,f x by iine = 229.8 KNmM/m
FoSm=Mr /Mo =2.799
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Allowable factor of safety;

FOSM_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 59.0 KN/m

N = Fgabion_v.f + Fsoil_vf + Fiine_v.f = 136.1 KN/m

Fi =T x cos(e) - N x sin(g) = 59.0 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbb.d) = 62.9 KN/m

FoSs=Fr/ Ft=1.066

FOSs_aiow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg2 = W2 /2 =1000 mm

Yg2 = h2 /2 =500 mm

W2 = yd x W2 x hz = 32.0 KN/m

Xg3 =Wz /2 + s3=1250 mm

Yg3 =hs /2 + h2 =1500 mm

Wg3z = yd x W3 x ha = 24.0 kN/m

Xg4 = Wa /2 + S3+ S4.= 1500 mm

Yga = ha/ 2 + hz + hs = 2500 mm

Woaga = yd x Wa x ha = 16.0 KN/m

Wg = Wgz + Wgz + Wga = 72.0 kKN/m

Xg = ((Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga)) / Wg = 1194 mm
Yo = (Wa2 x Yg2) + (Wg3 x Yg3) + (Wga x yg4)) / Wg = 1278 mm
Xg = Xg x COS(€) + yg x sin(e) = 1194 mm

Ht = yga + ha/2 - ((Yga + ha/2) x cos(g) - (Xga + Wa/2) x sin(e)) =0 mm

o =90 deg + £ =90.0 deg

0 = Atan((ygs + (ha/ 2)) / ((Xg4 - (Wa / 2)))) - € = 71.6 deg

H = (Yg4 + ha/ 2) + (w2 x sin(g)) - Hr = 3000 mm

Hincl = ((Yga + ha/ 2) x cos(g) - (Xga - (Wa / 2)) x sin(g)) = 3000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + rd) x sin(¢'ra -
B) / (sin(a. - 8r.d) x sin(a + B))))?) = 0.362

Pa,sail = 0.5 x Ka x ys.d x H? = 34.2 kN/m

Fsoil_h = y6 x Pasoil x €0S(90 - o + 3r.d) = 32.4 KN/m
Fiine_h = Fh,o x yo = 1.3 kKN/m

Fgabion_v.f = yG,f x Wg = 72.0 KN/m
Fsoil_v,f = Y6t X Pa,soil X SIn(90 -o+ Sr.d) =10.7 kN/m
Fiine_vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning mometgitally signed by
art Rezeart Zgjanjolli

eze
Restoring moment; bate: 2024.11.30
1 H + 00:29:17 +02'00"
Factor &CHaRjplli

Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 36.3 KNm/m

MR = Fgabion_v,f x Xg + Fsoil_v,f X by,soil + Fiine_v,f x Byine = 115.0 kKNm/m
FoSm= Mr /Mo = 3.165

FoSwm_aliow = 1.000
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PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_n = 33.7 KN/m

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 87.7 KN/m

Fi =T x cos(e) - N x sin(g) = 33.7 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 49.2 KN/m
FoSs=Fr/Ft=1.457

FOSs_aiow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2 and 3

Wall geometry

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soll;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg3 =Wz /2 =750 mm

yg3 = h3 /2 =500 mm

Wg3z = yd x W3 x ha = 24.0 kN/m

Xg4 = Wa /2 + 54 =1000 mm

Yga = ha /2 + hz = 1500 mm

Woaga = yd x Wa x ha = 16.0 KN/m

Wg = Wgs + Wga = 40.0 kN/m

Xg = ((Wg3a x Xg3) + (Wga x Xga)) / Wg = 850 mm
Yg = ((Wa3 x Yg3) + (Wga x Yga)) / Wg = 900 mm
Xg = Xg x €0S(g) + yg x sin(g) = 850 mm

Hr = yga + ha/2 - ((Yga + ha/2) x cOS(g) - (Xga + Wa/2) x sin(e)) =0 mm

o =90 deg + £ =90.0 deg

0 = Atan((ygs + (ha/ 2)) / ((Xg4 - (Wa / 2)))) - € = 76.0 deg

H = (Yg4 + ha/ 2) + (w3 x sin(g)) - Hr = 2000 mm

Hincl = ((Yga + ha/ 2) x cos(g) - (Xga - (Wa / 2)) x sin(g)) = 2000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x sin(¢'ra -
B) / (sin(a. - &r.d) x sin(a + B))))?) = 0.362

Pa,soil = 0.5 x Ka x ys.d x H? = 15.2 kN/m

Fsoil_h = Y6 x Pa,soil x €0S(90 - o + 3r.d) = 14.4 KN/m
Fiine_h = Fh,o x yo = 1.3 kKN/m

Fgabion_v.f = yG,f x Wg = 40.0 KN/m
Fsoilv,f = Y6t X Pasoil x SiN(90 - o + 8r.d) = 4.8 KN/m
Fiine_vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Digitally signed by

Rezeart Rezeart Zgjanjolli

Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 12.2 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v,f X By,soil + Fiine_v,f x Dv,ine = 46.2 KNmM/m
FoSm=Mr /Mo =3.781

FoSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - igfi8fe:dhy passive pressure in front of the structure

Total ho%t?hqutjcl)lrce;

Total vertical force;

T = Fsoil_h + Fiine_h = 15.7 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 49.8 KN/m
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Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

Fr=T x cos(e) - N x sin(e) = 15.7 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 27.9 KN/m
FoSs=Fr/Fi=1.774

FOSs_aiow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 3 and 4

Wall geometry

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xga = W4/ 2 =500 mm

Yga = ha /2 =500 mm

Woaga = yd x Wa x hg = 16.0 KN/m

Wq = Wga = 16.0 kKN/m

Xg = ((Wga x Xg4)) / Wg = 500 mm

Yo = ((Wga x yga)) / Wg = 500 mm

Xg = Xg x €0S(g) + yg x sin(e) = 500 mm

Ht = yga + ha/2 - ((Yga + ha/2) x cos(g) - (Xga + Wa/2) x sin(g)) =0 mm

o =90 deg + £ =90.0 deg

6 =90deg - £ = 90.0 deg

H = (yg4 + ha/ 2) + (wa x sin(g)) - Hr = 2000 mm

Hinct = ((yga + ha / 2) x cos(g) - (Xg4 - (W4 / 2)) x sin(g)) = 1000mm

Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a - 8rd) x (1 + V(Sin(¢'ra + rd) x sin(¢'rd -
B) / (sin(a. - 8r.d) x sin(a + B))))?) = 0.362

Pasoil = 0.5 x Ka x ys.d x H2 = 3.8 KN/m

Fsoil_h = y6 x Pasail x €0S(90 - o + 8r.d) = 3.6 KN/m
Fiine h = Fho x yo = 1.3 kKN/m

Fgabionfv,f =YG,f X Wg =16.0 kN/m
Fsoiliv,f = YGf X Pa,soil x Sln(90 -o+ Sr.d) =1.2 kN/m
Fiine_v.f = (Fv, X yof + Fv,.g X yo.f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x Oh,soil + Fiine_h % dhjine = 2.5 KNm/m

MR = Fgabion_v,f X Xg + Fsoil_v,f X Dv,soil + Fiine_v,f x bvjine = 11.7 KNmM/m
FoSm=Mr /Mo = 4.675

FOSw_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;

Total vertical force;

Sliding force;

Sliding resistance;

Factor of safety;

AIIowaEiee fggtg? f)f R%;gt’ean ‘J;:J‘;I‘;Y

Date: 2024.11.30
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Zgjanjolli

T = Fsoil_h + Fiine_h = 4.9 KN/m

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 22.2 KN/m

Fr=T x cos(e) - N x sin(e) = 4.9 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 12.4 KN/m
FoSs=Fr/Fi=2.535

F0Ss_allow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding
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ANEKSI 3: Muret mbajtés me gabion - Muri me 5 nivele - Rev: 1

GABION RETAINING WALL ANLYSIS & DESIGN

In accordance with EN 1997-1:2004 - Code of Practice for Geotechnical design and the recommended values

Design summary

Combination 1

Action | Resistance | Force | Fos | Allowable FoS | Status

Overturning, sliding and bearing at base level

Overturning (kNm/m) 401.8 169.2 2.375 1.000 PASS

Sliding (kN/m) 112.4 98.5 1.142 1.000 PASS

Bearing (KN/m?) 150.0 74.3 2.018 1.000 PASS

Eccentricity (mm) Reaction acts within the middle third of base PASS

Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 229.6 88.8 2.586 1.000 PASS

Sliding (kN/m) 95.3 63.6 1.498 1.000 PASS

Overturning and sliding between courses 2 and 3

Overturning (kKNm/m) 114.9 39.4 2.915 1.000 PASS

Sliding (kN/m) 61.4 36.4 1.686 1.000 PASS

Overturning and sliding between courses 3 and 4

Overturning (kKNm/m) 46.1 13.3 3.457 1.000 PASS

Sliding (kN/m) 34.8 17.0 2.047 1.000 PASS

Overturning and sliding between courses 4 and 5

Overturning (kNm/m) 11.7 2.8 4.185 1.000 PASS

Sliding (kN/m) 15.5 5.4 2.888 1.000 PASS
Combination 2

Action | Resistance | Force | FoS | Allowable FoS | Status

Overturning, sliding and bearing at base level

Overturning (kKNm/m) 402.1 156.7 2.566 1.000 PASS

Sliding (kN/m) 90.0 914 0.985 1.000 FAIL

Bearing (kN/m?) 150.0 74.3 2.018 1.000 PASS

Eccentricity (mm) Reaction acts within the middle third of base PASS

Overturning and sliding between courses 1 and 2

Overturning (kKNm/m) 229.8 82.1 2.799 1.000 PASS

Sliding (kN/m) 76.2 59.0 1.293 1.000 PASS

Overturning and sliding between courses 2 and 3

Overturning (kKNm/m) 115.0 36.3 3.165 1.000 PASS

Sliding (kN/m) 49.2 33.7 1.457 1.000 PASS

Overturning and sliding between courses 3 and 4

Overturning (kNm/m) 46.2 12.2 3.781 1.000 PASS

Sliding (kN/m) 27.9 15.7 1.774 1.000 PASS

Overturning and sliding between courses 4 and 5

Overturning (KNm/m) 11.7 25 4.675 1.000 PASS

Sliding (kN/m) 12.4 4.9 2.535 1.000 PASS
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Wall geometry
Width of gabion 1; w1 = 3000 mm
Height of gabion 1; h1 = 1000 mm
Width of gabion 2; w2 = 2500 mm
Height of gabion 2; h2 = 1000 mm
Step to front face between courses 1 and 2; s2 = 500 mm
Width of gabion 3; ws = 2000 mm
Height of gabion 3; hz = 1000 mm
Step to front face between courses 2 and 3; s3 =500 mm

Width of gabion 4;
Height of gabion 4;

Step to front face between courses 3 and 4;

Width of gabion 5;

Digitally signed by

H elg ht N@zé|a‘at5, Rezeart Zgjanjolli
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Step toiront faCﬁlP&EAﬁeQEb&OUI’SGS 4 and 5;

Wall inCl%!‘:l%QA?

ws = 1500 mm
hs = 1000 mm
S4 =500 mm
ws = 1000 mm
hs = 1000 mm
S5 = 500 mm
¢=0deg
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Gabion properties
Unit weight of fill;
Friction between gabions;

Loading

Permanent horizontal line load;

Variable horizontal line load;

Vertical height of horizontal load from top gabion;
Dist of horiz. load from leading edge of top gabion;
Permanent vertical line load;

Variable vertical line load;

Dist of vert. load from leading edge of top gabion;

Soil properties

Slope of retained soil;

Characteristic effective shearing resistance angle;
Characteristic saturated density of retained soil;
Coefficient for wall friction;

Wall friction angle;

Characteristic base friction angle;

Bearing capacity of founding soil;

Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;

Vert distance to centre of gravity entire gabion;

Correcting for wall inclination horiz dist;

Vertical change in r%%ii&mgndeb’b? to wall inclination;

. rﬁﬁ%ggg Rezeart Zgjanjolli
Desig 10 NSKite: 2024.11.30
00:29:17 +02'00'

EffectivB@jagnj@Hiear piane of wall;
Effective face angle;

yd = 16.0 kN/m3
Sbgk = 35.0 deg

Fnc = 0 kN/m
Fnqo =1kN/m
Hh =0 mm

Dni =0 mm
Fv.c =5 KkN/m
Fv.o = 2 kN/m
Dvi = 500 mm
f=0.0deg
¢’rk = 30.0 deg

ysr = 21.0 kN/m3
Kmembrane = 0.75

Srk = 22.5 deg
Sbbk = 30.0 deg
g = 150 kN/m?

Xg1 = W1 /2 =1500 mm

Yo1 = h1/2 =500 mm

W1 = yd x w1 x h1 = 48.0 kN/m

Xg2 =Wz /2 + s2 =1750 mm

Vg2 = h2/2 + h1 =1500 mm
Wg2 = yd x W2 x h2 = 40.0 kN/m

Xg3 = W3/ 2+ s2+s3=2000 mm

Vg3 = h3z /2 + h1 + h2 = 2500 mm
W3 = ya x wa x ha = 32.0 kN/m

Xga =Wa /2 + s2+ S3+S4=2250 mm

Yga =ha/ 2 + h1+ hz + hs = 3500 mm
Wga = yd x Wa x ha = 24.0 KN/m

Xg5 = W5/ 2 + Sz + S3+ S4 + S5 = 2500 mm
ygs = hs /2 + h1 + h2 + ha + hs4 = 4500 mm
Woes = yd x Ws x hs = 16.0 KN/m

Wy = Wg1 + Wg2 + W3 + Wga + Wgs = 160.0 KN/m

Xg = ((Wa1 x Xg1) + (Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xgs)) / Wy =

1875 mm

Yg = (Wa1 x Yg1) + (Wg2 x Yg2) + (Wg3 x Yg3) + (Wga x Yga) + (Wgs x yg5)) [ Wy =

2000 mm
Xg = Xg x COS(€) + yg x sin(e) = 1875 mm

Hf = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + & =90.0 deg

0 = Atan((yes + (hs / 2)) / ((xgs - (Ws / 2)))) - & = 68.2 deg
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Effective height of wall;
Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;
Pressure at base

Horizontal forces

Retained soll;

Height of soil thrust resolved vertically;
Line loading;

Vertical distance to where load acts;

Vertical forces

Gabion weight;

Retained soil;

Horizontal dist to where soil thrust acts;
Line loading;

Horizontal distance to where load acts;
Total horizontal unfactored force;

Total vertical unfactored force;

Force normal to base;

Total unfactored overturning force;
Total unfactored restoring force;
Eccentricity;

Pressure at toe;

Pressure at heel;

Factor of safety;
Allowable factor of safety;

PASS - Design FoS for allowable bearing pressure exceeds min allowable pressure to base

Design approach 1

H = (yg5 + hs / 2) + (w1 x sin(g)) - Hf = 5000 mm
Hincl = ((Ygs + hs / 2) x cos(g) - (Xgs - (Ws / 2)) x sin(g)) = 5000mm

Ka = sin(a + ¢'rk)2 / (sin(a)? x sin(a - 8rk) x (1 + V(Sin('rk + rk) x sin(¢'rk - B) /

(sin(o. - 8rk) x sin(a + P))))?) = 0.296
Pa,soil = 0.5 x Ka x ysr x H? = 77.8 kN/m

Fsoil_h,g = Pasoil x €0S(90 - a0 + 8rk) = 71.9 KN/m
dh,soil = H/ 3 - w1 x sin(e) = 1667 mm

Fiine_ng = Fho = 1.0 KN/m

dhjline = Hincl + Hhi - Dni x tan(g) = 5000 mm

Fgabion_v.qg = Wg = 160.0 kN/m

Fsoil_v,q = Pasoil x SiN(90 - o + &rk) = 29.8 kKN/m

bv,soil = w1 x cos(g) - (H/ 3) / tan(a) = 3000 mm
Fiine_ v,q = (Fv.c + Fv,g) = 7.0 KN/m

bv,iine = Hinct / tan(6) + Dvi = 2500 mm

Tq = Fsoil_hg + Fiine_h,g = 72.9 kKN/m

Ng = Fgabion_v.q + Fsoil_v.q + Fiine_v,q = 196.8 kN/m

Ns = Ng x cos(g) + Tq x sin(e) = 196.8 kN/m

Mo,q = Fsoil_h,g % dh,soil + Fiine_h,g X dh,ine = 124.8 KNm/m
MR,q = Fgabion_v,q x Xg + Fsoil_v,q X Dv,soil + Fiine_v,q x bvine = 406.8 kNm/m
e=w1/2-(MRrg-Mog)/Ns=67 mm

Reaction acts within middle third of base

otoe = Ns /w1 x (1 + (6 x e / w1)) = 74.3 KN/m?
oheel = Ns /w1 x (1 - (6 x e / wi)) = 56.8 KN/m?
FoSq = g/ max(ctoe, Gheer) = 2.018

FoSq_alow = 1.000

Partial factors on actions - Section A.3.1 - Combination 1

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Partial factors for soil parameters - Section A.3.2 - Combination 1

Angle of shearing resistance;
Weight density;

Design soil properties
Design effective shearing resistance angle;
De&gn&gtggta?& d%ﬂ?&t}ggglﬁmtamed soil;

Design wall friction angle;
Design@@@ﬂi%ﬂn angle;

Design friction between gabions;

e =1.35
vef=1.00
vo =1.50
vo.f = 0.00
v = 1.00
1y = 1.00

¢’ra = Atan(tan(d'rk) / v¢) = 30.0 deg

¥s.d = ysr / vy = 21.0 KN/m3

8r.d = min(atan(tan(drk) / y¢), ¢'r.d X Kmembrane) = 22.5 deg
Sbb.d = Atan(tan(deb.k) / y¢) = 30.0 deg

Sbg.d = Atan(tan(dng.k) / v¢) = 35.0 deg
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Active pressure using Coulomb theory; Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x SiN(¢'ra - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.296
Active thrust due to soil; Pasoil = 0.5 x Ka x ys.d x H? = 77.8 kN/m
Horizontal forces
Retained soil; Fsoil_h = yG % Pasoil x €0S(90 - o + 8r.d) = 97.0 KN/m
Line loading; Fiine_h = Fh.q x y@ = 1.5 KN/m
Vertical forces
Gabion weight; Fgabion_v.f = vt x Wg = 160.0 KN/m
Retained soil; Fsoil_v,f = Y6.f X Pasoil x SiN(90 - o + dr.d) = 29.8 KN/m
Line loading; Fine_v.f = (Fv, X yof + Fv.g X yof) = 5.0 KN/m
Overturning stability - take moments about the toe
Overturning moment; Mo = Fsoil_h X dh,soil + Fiine_h % dh,ine = 169.2 KNm/m
Restoring moment; Mr = Fgabioniv,f X Xg + Fsoiliv,f X bv,soil + Flinefv,f X bv,line =401.8 KNm/m
Factor of safety; FoSw=Mr /Mo = 2.375
Allowable factor of safety; FOSM_allow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsoil_h + Fiine_h = 98.5 KN/m

Total vertical force; N = Fgabion_v.f + Fsoil_v.f + Fiine_v.f = 194.8 KN/m

Sliding force; Fi =T x cos(g) - N x sin(g) = 98.5 kN/m

Sliding resistance; Fr = (T x sin(e) + N x cos(g)) x tan(dbb.d) = 112.4 KN/m
Factor of safety; FoSs=Fr/Fi=1.142

Allowable factor of safety; FOSs_alow = 1.000

FAIL - Min allowable FOS for sliding exceeds design FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry
Horizontal distance to centre of gravity gabion 2; Xg2 =Wz /2 =1250 mm

Vertical distance to centre of gravity gabion 2; Yg2 = hz2/2 =500 mm

Weight of gabion 2; W2 = ya x W2 x h2 = 40.0 kN/m

Horizontal distance to centre of gravity gabion 3; Xg3 =Wz /2 + s3=1500 mm

Vertical distance to centre of gravity gabion 3; Vg3 = h3 /2 + h2 = 1500 mm

Weight of gabion 3; W3z = yd x W3 x hz = 32.0 KN/m

Horizontal distance to centre of gravity gabion 4; Xg4 =Wa /2 + S3+ S4=1750 mm

Vertical distance to centre of gravity gabion 4; Yga = ha /2 + hz + h3 = 2500 mm

Weight of gabion 4; Woaga = yd x Wa x ha = 24.0 KN/m

Horizontal distance to centre of gravity gabion 5; Xgs = Ws /[ 2 + S3 + S4 + S5 = 2000 mm

Vertical distance to centre of gravity gabion 5; Ygs = hs /2 + h2 + hz + ha = 3500 mm

Weight of gabion 5; Wygs = ya x Ws x hs = 16.0 kN/m

Weight of entire gabion; Wy = Wg2 + Wg3 + Wga + Wgs = 112.0 KN/m

Horiz distance to centre of gravity entire gabion; Xg = ((Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xgs5)) / Wg = 1536 mm
Vert distance to cergitgriglycs)il;ngdrgvity entire gabion; Yo = (Wg2 x Yg2) + (Wg3 x Yg3) + (Wga x Yga) + (Wgs x ygs)) / Wg = 1643 mm
CorrecfRgZ@aydll inclination horiz dist; Xg = Xg x €0S(g) + yg x sin(g) = 1536 mm

Date: 2024.11.30

Vertic%]%nqﬁ)imh&ghtodme to wall inclination; Hf = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm
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Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

o =90 deg + £ =90.0 deg
0 = Atan((ygs + (hs / 2)) / ((Xgs - (Ws / 2)))) - & = 69.4 deg
H = (ygs + hs / 2) + (w2 x sin(g)) - Hr = 4000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xg5 - (Ws / 2)) x sin(e)) = 4000mm
Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + Srd) x SiN(¢'ra - B) /

(sin(o. - 8ra) x sin(a + B))))2) = 0.296
Pa,soil = 0.5 x Ka x ys.d x H? = 49.8 kN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 62.1 kN/m
Fiine_h = Fho x yo = 1.5 kKN/m

Fgabioniv,f =YG,f X Wg =112.0 kN/m
Fsoilv,f = Y6t X Pasoil x SiN(90 - o + 8r.d) = 19.0 KN/m
Fiine vt = (Fv.c x yof + Fv,0 x yo.f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Mo = Fsoil_h x dh,soil + Fiine_h x dhjine = 88.8 KNmM/m

Mr = Fgabioniv,f X Xg + Fsoiliv,f X bv,soil + Flinefv,f X bv,line =229.6 KNm/m

FoSm=Mr/ Mo = 2.586
FOSM_allow = 1.000

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 63.6 KN/m

N = Fgabion_v,f + Fsoil_vf + Fiine_v,f = 136.0 KN/m

Fr=T x cos(e) - N x sin(g) = 63.6 kN/m

Fr = (T x sin(g) + N x cos(g)) x tan(dbg.d) = 95.3 kN/m
FoSs=Fr/Ff=1.498

FOSs_aiow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2 and 3

Wall geometry

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabi@;signedby

Horiz ﬁ%ﬁ%céﬁﬁgﬁ j%"ravity entire gabion;
Vert dii@j&rﬁ@&ﬁﬁ%fgélg 2'g(ior'avity entire gabion;
Correcting for wall inclination horiz dist;

Xg3 =Ws /2 =1000 mm

yg3 = h3 /2 =500 mm

W3 = ya x Wz x ha = 32.0 kN/m

Xg4 = W4/ 2 + S4=1250 mm

Yo4 = ha /2 + hz = 1500 mm

Waga = yd x W4 x hg = 24.0 kN/m

Xgs = Ws [ 2 + S4 + 55 = 1500 mm

Y5 = hs /2 + hz + ha = 2500 mm

Woes = yd x Ws x hs = 16.0 KN/m

Wy = Wz + Wga + Wgs = 72.0 kKN/m

Xg = ((Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xg5)) / Wg = 1194 mm
Yo = ((Wg3 x yg3) + (Wga x Yga) + (Wgs x Ygs)) / Wg = 1278 mm
Xg = Xg x COS(€) + yg x Sin(e) = 1194 mm
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Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Ht = ygs + hs/2 - ((ygs + hs/2) x cos(e) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + & =90.0 deg

0 = Atan((ygs + (hs / 2)) / ((Xgs - (ws / 2)))) - € = 71.6 deg

H = (yg5s + hs / 2) + (w3 x sin(g)) - Hf = 3000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xg5 - (Ws / 2)) x sin(e)) = 3000mm

Ka = sin(a + ¢'rd)? / (Sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x SiN(¢'ra - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.296

Pa,soil = 0.5 x Ka x ys.d x H? = 28.0 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 34.9 KN/m
Fiine_h = Fho x yo = 1.5 kKN/m

Fgabioniv,f =YG,f X Wg =72.0 kN/m
Fsoilv,f = v6.f X Pasoil x SiN(90 - o + 8r.d) = 10.7 KN/m
Fiine vt = (Fv.c x yo,f + Fv,0 x yo.) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h x dhjine = 39.4 KNm/m

MR = Fgabion_v.f x Xg + Fsoil_v,f X by,soil + Fiine_v,f X Dv,ine = 114.9 KNmM/m
FoSm=Mr /Mo =2.915

FOSM_allow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 36.4 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 87.7 KN/m
Fr=T x cos(e) - N x sin(g) = 36.4 kN/m
Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 61.4 KN/m
FoSs=Fr/Fi=1.686
FOSs_aiow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 3 and 4

Wall geometry

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centrewafrgravity entire gabion;
CorrecivG 7SI imahmation horiz dist:
Verticazgi.éiﬁﬁuiﬁggﬁoﬁﬂe to wall inclination;

Xga = W4/ 2 =750 mm

Yga = ha /2 =500 mm

Waga = yd x W4 x hg = 24.0 kN/m

Xgs = W5/ 2 + S5 = 1000 mm

Yg5 = hs / 2 + ha = 1500 mm

Wygs = ya x Ws x hs = 16.0 kN/m

Wg = Wga + Wgs = 40.0 KN/m

Xg = ((Wga x Xg4a) + (Wgs x Xgs)) / Wg = 850 mm
Yg = (Waa x yga) + (Wgs x Ygs)) / Wg = 900 mm
Xg = Xg x COS(€) + yg x sin(e) = 850 mm

Hf = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm
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Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

o =90 deg + & =90.0 deg

6 = Atan((ygs + (hs / 2)) / ((Xgs - (ws / 2)))) - € = 76.0 deg

H = (yg5 + hs / 2) + (w4 x sin(g)) - Hf = 2000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xg5 - (Ws / 2)) x sin(e)) = 2000mm

Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + Srd) x SiN(¢'ra - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.296

Pasoil = 0.5 x Ka x ys.d x H? = 12.4 kN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 15.5 kN/m
Fiine_h = Fho x yo = 1.5 kKN/m

Fgabioniv,f =YG,f X Wg =40.0 kN/m
Fsoilv.f = Y6t X Pasoil x SiN(90 - o + 3r.d) = 4.8 KN/m
Fiine vt = (Fv.c x yof + Fv,0 x yo.f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x dh,soil + Fiine_h x dhjine = 13.3 KNm/m

MR = Fgabion_v,f X Xg + Fsoil_v,f X bv,soil + Fiine_v,f x bv,iine = 46.1 KNm/m
FoSm= Mr/ Mo = 3.457

FOSM_allow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoil_h + Fiine_h = 17.0 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 49.8 KN/m
Fr=T x cos(e) - N x sin(g) = 17.0 kN/m
Fr = (T x sin(g) + N x cos(g)) x tan(dhg.d) = 34.8 kN/m
FoSs=Fr/Fi=2.047
FOSs_aiow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 4 and 5

Wall geometry

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions
Digitally signed by

Eﬁectip@g@%ﬂ‘ reaLigane: of wall;
Effectivs face an {é’if;i‘ffaﬁo?
EffectiveQHeigrlt of wall;

Height of wall from toe to front edge of top gabion;

Xgs = Ws / 2 =500 mm

ygs = hs /2 =500 mm

Wygs = ya x Ws x hs = 16.0 kN/m

Wy = Wgs = 16.0 KN/m

Xg = ((Wgs x Xgs5)) / Wg = 500 mm

Yg = (Wgs x ygs)) / Wg = 500 mm

Xg = Xg x €0S(g) + yg x sin(e) = 500 mm

Hf = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xg5 + Ws/2) x sin(g)) =0 mm

o =90 deg + £ =90.0 deg

6 =90deg - € = 90.0 deg

H = (ygs + hs / 2) + (ws x sin(g)) - Hf = 1000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xgs - (ws / 2)) x sin(g)) = 1000mm
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Active pressure using Coulomb theory; Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x SiN(¢'ra - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.296
Active thrust due to soil; Pasoil = 0.5 x Ka x ys.d x H> = 3.1 KN/m
Horizontal forces
Retained soil; Fsoil_h = yG % Pasoil x €0S(90 - o + 8r.d) = 3.9 KN/m
Line loading; Fiine_h = Fh.q x y@ = 1.5 KN/m
Vertical forces
Gabion weight; Fgabion_v.f = vG,f x Wg = 16.0 KN/m
Retained soil; Fsoil_v,f = Y6,f X Pasoil x SiN(90 - o + dr.d) = 1.2 KN/m
Line loading; Fine_v.f = (Fv, X yof + Fv.g X yof) = 5.0 KN/m
Overturning stability - take moments about the toe
Overturning moment; Mo = Fsoil_h X Oh,soil + Fiine_h x dhine = 2.8 KNm/m
Restoring moment; Mr = Fgabioniv,f X Xg + Fsoiliv,f X bv,soil + Flinefv,f X bv,line =11.7 KNm/m
Factor of safety; FoSw=Mr/ Mo = 4.185
Allowable factor of safety; FOSM_allow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsoil_h + Fiine_h = 5.4 KN/m

Total vertical force; N = Fgabion_v,f + Fsoil_v.f + Fiine_v,f = 22.2 KN/m

Sliding force; Fi =T x cos(g) - N x sin(g) = 5.4 kN/m

Sliding resistance; Fr = (T x sin(e) + N x cos(g)) x tan(dpg.d) = 15.5 kN/m
Factor of safety; FoSs=Fr/Fi=2.888

Allowable factor of safety; FOSs_alow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding
Design approach 1

Partial factors on actions - Section A.3.1 - Combination 2

Permanent unfavourable action; ve = 1.00
Permanent favourable action; ve.f= 1.00
Variable unfavourable action; 1o =1.30
Variable favourable action; vo.f = 0.00

Partial factors for soil parameters - Section A.3.2 - Combination 2

Angle of shearing resistance; o = 1.25

Weight density; 1y =1.00

Design soil properties

Design effective shearing resistance angle; ¢’ra = Atan(tan(d'rk) / v¢) = 24.8 deg

Design saturated density of retained soil; ¥s.d = ysr /7y = 21.0 KN/m?

Design wall friction angle; 8r.da = min(atan(tan(drk) / v¢), ¢'r.d X Kmembrane) = 18.3 deg
Design base friction angle; Sbb.d = Atan(tan(Subk) / v¢) = 24.8 deg

Design friction between gabions; Sbg.d = Atan(tan(dngk) / v¢) = 29.3 deg

Wall geometry Digitally signed by

HorizoRz&zeartceRteécemm of gravity gabion 1; Xg1 = w1/ 2 =1500 mm
Verticabdi gﬁ |}P§Ga:gé$t2;é£f gravity gabion 1; Yg1 = h1/2 =500 mm

Weight of gabion 1; W1 = ya x w1 x h1 = 48.0 kN/m

Horizontal distance to centre of gravity gabion 2; Xg2 = W2/ 2+ s2=1750 mm
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Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;

Vert distance to centre of gravity entire gabion;

Correcting for wall inclination horiz dist;
Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Yg2 = h2/2 + h1 =1500 mm

Woag2 = yd x W2 x h2 = 40.0 kN/m

Xg3 = W3/ 2 + Sz + s3=2000 mm

yg3 =hs/2 + h1 + h2 =2500 mm

Wogs = yd x Ws x ha = 32.0 kN/m

Xga = W4/ 2 + S2 + S3 + S4.= 2250 mm

Yga =ha /2 + h1 + hz + hs = 3500 mm
Wga = yd x W4 x ha = 24.0 KN/m

Xg5s = Ws /2 + S2+ S3+ S4 + S5 = 2500 mm
Yg5 = hs /2 + h1 + hz + hg + ha = 4500 mm
Wogs = yd x Ws x hs = 16.0 kKN/m

Wyg = Wyt + Wg2 + Wg3 + Wga + Wgs = 160.0 KN/m

Xg = ((Wg1 x Xg1) + (Wgz x Xg2) + (Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xg5)) / Wy

1875 mm

Yo = (Wo1 x yg1) + (Wg2 x Yg2) + (Wg3 x Yga) + (Wga x Yga) + (Wgs x ygs)) / Wy

2000 mm
Xg = Xg x €0S(g) + yg x sin(g) = 1875 mm

Ht = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + & =90.0 deg

0 = Atan((ygs + (hs / 2)) / ((Xgs - (Ws / 2)))) - € = 68.2 deg

H = (yg5s + hs / 2) + (w1 x sin(g)) - Hf = 5000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xg5 - (ws / 2)) x sin(g)) = 5000mm
Ka = sin(o + ¢'rd)2 / (sin(o))? x sino - 8rd) x (1 + V(Sin(¢'ra + Sra) x sin(¢'r.a - B) /

(sin(a - 8ra) x sin(a + B))))?) = 0.362
Pasoil = 0.5 x Ka x Ys.d X H? = 94.9 kKN/m

Fsoil_h = Y6 x Pa,soil x €0S(90 - o + 3r.d) = 90.1 KN/m
Fiine_h = Fh,o x yo = 1.3 kKN/m

Fgabion_v,f = YG,f X Wg =160.0 kN/m
Fsoil_v,f = Y.t X Pasoil x SiN(90 - o + 8r.d) = 29.9 KN/m
Fine_v.f = (Fv, X yof + Fv,.o X yo.f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Mo = Fsoil_h x dh,soil + Fiine_h % dhine = 156.7 KNm/m

MR = Fgabion_v,f X Xg + Fsoil_v.f X Dv,soil + Fiine_v,f x by iine = 402.1 KNm/m

FoSm= Mr /Mo = 2.566
FOSwm_aliow = 1.000

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
] Digitally signed by

TOtal ngéfaﬁe 1 Rezeart Zgjanjolli

.- . Date: 2024.11.30
Slldlng rcev H 00:29:17 +02'00"
- gy_an
Sliding resSistal

Factor of safety;

olli
ce;

T = Fsoil_h + Fiine_h = 91.4 KN/m
N = Fgabion_v,f + Fsoil_v,f + Fiine_v.f = 194.9 KN/m
Fr=T x cos(e) - N x sin(g) = 91.4 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(8vb.d) = 90.0 kN/m

FoSs=Fr/Ft=0.985
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Allowable factor of safety;

FOSS_aIIow: 1.000
FAIL - Min allowable FOS for sliding exceeds design FOS for sliding

Check overturning and sliding between courses 1 and 2

Wall geometry

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg2 =Wz /2 =1250 mm

Yg2 = h2/2 =500 mm

Wg2 = ya x W2 x h2 = 40.0 kN/m

Xg3 = W3/ 2 + s3=1500 mm

Yg3 = hs /2 + hz = 1500 mm

W3 = yd x Ws x ha = 32.0 kN/m

Xga =Wa/ 2+ S3+S4=1750 mm

Yoa = ha /2 + hz + hs = 2500 mm

Wga = yd x W4 x ha = 24.0 KN/m

Xg5 =Ws /2 + S3+ S4 + S5 = 2000 mm

ygs = hs /2 + h2 + ha + hs = 3500 mm

Wos = yd x Ws x hs = 16.0 KN/m

Wy = Wg2 + Wg3 + Wga + Wgs = 112.0 KN/m

Xg = ((Wg2 x Xg2) + (Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xgs)) / Wg = 1536 mm
Yo = (W2 x Yg2) + (Wg3 x Yg3) + (Wga x yga) + (Wgs x Ygs)) / Wg = 1643 mm
Xg = Xg x €0s(g) + yg x sin(e) = 15636 mm

Hr = ygs + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + ¢ = 90.0 deg

0 = Atan((ygs + (hs / 2)) / ((Xgs - (Ws / 2)))) - & = 69.4 deg

H = (ygs + hs / 2) + (w2 x sin(g)) - Hf = 4000 mm

Hinct = ((ygs + hs / 2) x cos(g) - (Xg5 - (ws / 2)) x sin(g)) = 4000mm

Ka = sin(a + ¢'rd)? / (sin(o)? x sin(a. - 8rd) x (1 + V(Sin(¢'ra + 8rd) x siN(¢'ra - B) /
(sin(a - 8ra) x sin(a + B))))?) = 0.362

Pa,soil = 0.5 x Ka x ys.d x H2 = 60.8 kN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 57.7 KN/m
Fiine h = Fho x yo = 1.3 kKN/m

Fgabion_v.f = yG,f x Wg = 112.0 KN/m
Fsoil_v,f = Y6t X Pa,soil X SIn(90 -o+ Sr.d) =19.1 kN/m
Fiine vf = (FV,G x yG,f+ Fv,g x YQ,f) = 5.0 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;

Factor of safety;

Allowable factor of saf@t¥medn,

Mo = Fsoil_h x Oh,soil + Fiine_h % dhjine = 82.1 KNm/m

MR = Fgabion_v,f X Xg + Fsoil_v.f X Dv,soil + Fiine_v,f x by line = 229.8 KNmM/m
FoSm=Mr /Mo =2.799

FoSwm_aliow = 1.000

Rezeart  eenzgmpon PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Date: 2024.11.30
.00:29:17 +02'00"

SIidingZQjﬁﬂi@”—hgnore any passive pressure in front of the structure

Total horizontal force;

T = Fsoil_h + Fiine_h = 59.0 KN/m
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Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 136.1 KN/m
Fr=T x cos(e) - N x sin(e) = 59.0 kN/m
Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 76.2 KN/m
FoSs=Fr/Fi=1.293
F0Ss_allow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2 and 3

Wall geometry

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Horizontal distance to centre of gravity gabion 4;
Vertical distance to centre of gravity gabion 4;
Weight of gabion 4;

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg3 =ws /2 =1000 mm

Yg3 = h3 /2 =500 mm

Wogs = yd x Ws x ha = 32.0 kN/m

Xga =Wa /2 + sS4 =1250 mm

Yg4 = ha /2 + hz = 1500 mm

Woaga = yd x Wa x hg = 24.0 KN/m

Xg5 = Ws /2 + S4 + S5 = 1500 mm

ygs = hs /2 + hs + hs = 2500 mm

Wos = yd x Ws x hs = 16.0 kN/m

Wy = Wg3 + Wga + Wgs = 72.0 kN/m

Xg = ((Wg3 x Xg3) + (Wga x Xga) + (Wgs x Xgs)) / Wg = 1194 mm
Yo = ((Wgs x Yyg3) + (Wga x yg4) + (Wgs x Yg5)) / Wg = 1278 mm
Xg = Xg x €0s(g) + yg x sin(e) = 1194 mm

Hr = ygs + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + ¢ = 90.0 deg

0 = Atan((yes + (hs / 2)) / ((xgs - (Ws / 2)))) - & = 71.6 deg

H = (ygs + hs / 2) + (w3 x sin(g)) - Hr = 3000 mm

Hinct = ((Ygs + hs / 2) x cos(g) - (Xg5 - (Ws / 2)) x sin(e)) = 3000mm

Ka = sina + ¢'ra)? / (sin(o)? x sin(o - rd) x (1 + \(Sin(¢'ra + Sr.a) x Sin(¢'ra - B) /
(sin(a - 8ra) x sin(a + B))))?) = 0.362

Pa,soil = 0.5 x Ka x ys.d x H? = 34.2 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + 8r.d) = 32.4 KN/m
Fiine h = Fho x yo = 1.3 kKN/m

Fgabion_v.f = yG,f x Wg = 72.0 KN/m
Fsoil_v,f = Y6t X Pa,soil X SIn(90 -o+ Sr.d) =10.7 kN/m
Fine_vf = (Fv, X yof + Fv,o X yo.) = 5.0 kKN/m

Overturning stability - take moments about the toe

Overturning moment;

Restoring moment;

Factor of safety;  pigitalysignedby

AllowahE@88¥ br Safafs
ZgjanJO“I 00:29:17 +02'00"

Mo = Fsoil_h x Oh,soil + Fiine_h % dh,ine = 36.3 KNm/m

MR = Fgabion_v,f X Xg + Fsoil_v,f X Dv,soil + Fiine_v,f x bvine = 115.0 KNm/m
FoSw= Mr /Mo = 3.165

FOSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning
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Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsoil_h + Fiine_h = 33.7 KN/m

Total vertical force; N = Fgabion_v,f + Fsoil_v,f + Fiine_vf = 87.7 KN/m

Sliding force; Fr=T x cos(e) - N x sin(e) = 33.7 kN/m

Sliding resistance; Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 49.2 KN/m
Factor of safety; FoSs=Fr/Ff=1.457

Allowable factor of safety; FOSs_alow = 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 3 and 4

Wall geometry
Horizontal distance to centre of gravity gabion 4; Xga = Wa /2 =750 mm

Vertical distance to centre of gravity gabion 4; Yga = ha /2 =500 mm

Weight of gabion 4; Woaga = yd x Wa x hg = 24.0 KN/m

Horizontal distance to centre of gravity gabion 5;  Xg5s = ws /2 + s5 = 1000 mm

Vertical distance to centre of gravity gabion 5; Ygs = hs /2 + hs = 1500 mm

Weight of gabion 5; Wogs = yd x Ws x hs = 16.0 kKN/m

Weight of entire gabion; Wy = Wga + Wgs = 40.0 KN/m

Horiz distance to centre of gravity entire gabion; Xg = ((Wga x Xga) + (Wgs x Xg5)) / Wg = 850 mm

Vert distance to centre of gravity entire gabion; Vg = (Waga x yga) + (Wgs x Yg5)) / Wg = 900 mm

Correcting for wall inclination horiz dist; Xg = Xg x €0S(g) + yg x sin(e) = 850 mm

Vertical change in height due to wall inclination; Ht = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

Design dimensions

Effective angle of rear plane of wall; o =90 deg + £ =90.0 deg
Effective face angle; 0 = Atan((ygs + (hs / 2)) / ((Xgs - (Ws / 2)))) - € = 76.0 deg
Effective height of wall; H = (ygs + hs / 2) + (wa x sin(g)) - Hr = 2000 mm
Height of wall from toe to front edge of top gabion; Hinc = ((Yg5 + hs / 2) x cos(e) - (Xg5 - (Ws / 2)) x sin(e)) = 2000mm
Active pressure using Coulomb theory; Ka = sin(o + ¢'ra)? / (sin(o)? x sin(o - 8rd) x (1 + V(Sin(¢'ra + 8r.d) x sin(¢'r.a - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.362
Active thrust due to soil; Pasoil = 0.5 x Ka x ys.d x H? = 15.2 kN/m
Horizontal forces
Retained soil; Fsoil_h = Y6 X Pa,soil x €0S(90 - o + 3r.d) = 14.4 kKN/m
Line loading; Fine_h = Fh,@ x yo = 1.3 KN/m
Vertical forces
Gabion weight; Fgabion_v.f = yG.f x Wg = 40.0 KN/m
Retained soil; Fsoil_v.f = YG.f X Pasoil x SiN(90 - o, + 8r.d) = 4.8 KN/m
Line loading; Fiine v.f = (Fv.c x yo,f + Fv,0 x yo.f) = 5.0 KN/m
Overturning stability - take moments about the toe
Overturning moment; Mo = Fsoil_h x dh,soil + Fiine_h % dhjine = 12.2 KNmM/m
Restoring moment; MR = Fgabion_v.f x Xg + Fsoil_v,f X By,soil + Fiine_vf x Dv,ine = 46.2 KNmM/m
Factor of safety; FoSvm=Mr /Mo =3.781
Allowable factor of Seifistypnedby FoSwm_aliow = 1.000
ezeart  FeeatZanoli . . . .
Date: 2024.11.30 PASS - Design FOS for overturning exceeds min allowable FOS for overturning

= 00:29:17 +02'00"

Slidingzgla%mgzll-lignore any passive pressure in front of the structure
Total horizontal force; T = Fsoil_h + Fiine_h = 15.7 KN/m
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Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 49.8 KN/m
Fr=T x cos(e) - N x sin(e) = 15.7 KN/m
Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 27.9 KN/m
FoSs=Fr/Fi=1.774
F0Ss_allow = 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 4 and 5

Wall geometry

Horizontal distance to centre of gravity gabion 5;
Vertical distance to centre of gravity gabion 5;
Weight of gabion 5;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;

Horizontal forces
Retained soil;
Line loading;

Vertical forces
Gabion weight;
Retained soil;
Line loading;

Xg5s = Ws /2 =500 mm

Yg5 = hs /2 =500 mm

Wogs = yd x Ws x hs = 16.0 kN/m

Wqg = Wgs = 16.0 kN/m

Xg = ((Wgs x Xg5)) / Wg = 500 mm

Yo = ((Wgs x Ygs)) / Wg = 500 mm

Xg = Xg x €0S(g) + yg x sin(g) = 500 mm

Ht = yg5 + hs/2 - ((ygs + hs/2) x cos(g) - (Xgs + Ws/2) x sin(g)) =0 mm

o =90 deg + £ =90.0 deg

6 =90deg - £ = 90.0 deg

H = (ygs + hs / 2) + (ws x sin(g)) - Hr = 1000 mm

Hincl = ((Ygs + hs / 2) x cos(g) - (g5 - (Ws / 2)) x sin(g)) = 1000mm

Ka = sin(a + ¢'rd)? / (sin(a)? x sin(a - 8rd) x (1 + V(Sin(¢'ra + Srd) x siN(¢'ra - B) /
(sin(a - 8rd) x sin(a + B))))?) = 0.362

Pasoil = 0.5 x Ka x ys.d x H?> = 3.8 KN/m

Fsoil_h = Y6 x Pasoil x €0S(90 - o + dr.d) = 3.6 KN/m
Fiine_h = Fh,o x y@ = 1.3 kKN/m

Fgabion_v,f = y6,f x Wg = 16.0 KN/m
Fsoiliv,f = YGf X Pa,soil x Sln(90 -o+ Sr.d) =1.2 kN/m
Fiine vt = (Fv.c x yo,f + Fv,0 x yo,f) = 5.0 KN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Fsoil_h x Oh,soil + Fiine_h % dhjine = 2.5 KNmM/m

MR = Fgabion_v.f x Xg + Fsoil_v,f X By,soil + Fiine_v,f x bvjine = 11.7 KNm/m
FoSm=Mr/ Mo = 4.675

FoSwm_aliow = 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
S||d|ng force; Digitally signed by

Rezeart Zgjanjolli

- ezea
Sliding resistance; pate: 20241130
1 H + 00:29:17 +02'00"
Factor GiaRjplli

Allowable factor of safety;

T = Fsoil_h + Fiine_h = 4.9 KN/m

N = Fgabion_v,f + Fsoil_v,f + Fiine_v,f = 22.2 KN/m

Fr=T x cos(g) - N x sin(g) = 4.9 kN/m

Fr = (T x sin(e) + N x cos(g)) x tan(dbg.d) = 12.4 KN/m
FoSs=Fr/Fi=2.535

FOSs_aiow = 1.000
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ANEKSI 3: Muret mbajtés me gabion - Muri me 5 nivele - Rev: 1

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Digitally signed by

R ezeart Rezeart Zgjanjolli
Date: 2024.11.30
Zgjanjolli

00:29:17 +02'00"
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