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GEOTECHNICKE VYPOCTY

1 Rekapitulace geotechnickych vypocta
2 Vyztuzeny svah v km 95,185-95,267




Rekapitulace geotechnickych vypocti

Vlastni vypocty jsou dokladovany v ¢asti dokumentace B.11.2.2.4.

Staniéeni Typ Stra- Stupei stability / Sedani .
[km] télesa na Procento vyuziti [mm] PO
95,050 pisyp L 85,2 % 18,3 Sklon 1:1,5
95,150 pisyp L 86,6 % 8,4 Sklon1:1,5
L 41,3 % -| Lomeny sklon
96,400 zéez P 46.5 % ] 1:1,75/1:1 s lavkou
L 54,6 % -
96,500 ztez = o ; Skion 1:1,75
’ 0 -
(horni etaz) 1,87 Lomeny sklon
96,950 zéez L - | 1:1,75/ 1:1 s lavikou a akumulénim
(celkem) 1,56 prostorem
(hornl, etéi) 2,12 Lomeny sklon
96,950 zéez L (celkem) 1,74 " | 1:1,75/ 1:1 s lavikou
Sklon 1:1,75- vysledna varianta —
96,950 zéez L 68,4 %; 70,7 9 + nejvySsi stabilita, srovnatelné zabory
nehrozi degradace lagky
L (horni etaz) 62,8 9
(celkem) 78,1 % i o
97,200 zéez — Lomené sklony 3:1 s latkami
P (horni etaz) 47,8 9
celkem) 68,4 %
Ik 68,4 %
(horni etaz) 23,0 9 Lomeny sklon
98,050 zéez P (celkem) 39,1 94 " | 1:1,75/1:1 s lagkou
(horni etaz) 40,1 9
98,750 zéez L (stred. etaz) 67,1 9 - | Lomené sklony 3:1 a 5:1 s lakami
(celkem) 76,5 %
orni etaz) 51,
(horni etaz) 51,4 9
98,750 zéez P (stred. etaz) 70,4 9 - | Lomené sklony 3:1 a 5:1 s lakami
(celkem) 81,1 %
(horni etaz) 2,96 Lomeny sklon
99,840 zéez L -] . .
(Ce|kem) 1,85 1:1,75/1:1
(horni etaz) 33,4 9 . .
100,690 zéez P (celkem) 47.5 % - | Lomeny sklon 1:1,5/ 2:1 s lakiou
celkem) 47,5 %
L 54,2 % -| Sklon 1:1,75
101,170 zkez
P 43,3 % -| Sklon 1:1,75
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Pfilohy:

1. Vystupy z vypocetniho programu pro fez v km 95,200
Vzorovy fez v km 95,200

2. Vystupy z vypocetnich program( pro fez v km 95,250

Vzorovy fez v km 95,250

Autorska prava pro pouzivani tohoto navrhu nalezi firmé GEOMAT s.r.o.

Dokument Ize uZivat ve smyslu pfislu§né smlouvy o dilo. Zédna jeho &ast nemUze byt dle zdkona
¢.121/2000 Sb., o pravu autorském, o pravech souvisejicich s pravem autorskym a o zméné

nékterych zakon( kopirovana nebo jinym zplsobem rozsifovana bez souhlasu firmy GEOMAT s.r.o.

GEOMAT s.r.o. neni zodpovédny za jakékoliv jiné pouZiti statického vypoltu neZs navrzenymi

technologiemi a vyrobky.
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1.1.

2

uvob
Re$end problematika

Staticky vypocet se zabyva dil¢i ¢asti navrhu technického feSeni objektu Zelezni¢niho
spodku resp. vyztuzeného nasypového télesa geosyntetiky v km 95,180 - 95,265. Vystavba

této konstrukce je navrhovana v ramci modernizace trati Sudomérice - Votice.

Pfedmétem tohoto statického vypoctu je navrh vlastniho feSeni vyztuzené C(asti
nasypového télesa dle prostorovych moznosti definovanych stavajicim drazinim télesem,
novym télesem dvojkolejné trati, respektive polohou budouci dvojkolejné trati. Omezujicim
prvkem je zde zachovani funkce stdvajiciho soukromého rybnicku spolu s obsluznou

komunikaci.

Staticky vypocet stanovuje ndvrh dimenzi vyztuzené oblasti z hlediska pevnosti a dimenze
jednotlivych vyztuznych prvkl ve dvou charakteristickych frezech, které byly urceny

objednatelem (km 95,200 00 resp. 95,250 00)

Podklady pro zpracovani statického vypoctu byly dokumenty uvedené v odstavci €. 2.1.
predané objednatelem projekénich praci. Posouzeni druhého mezniho stavu nebylo

objednano a neni pfedmétem tohoto statického vypoctu.
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1.2. Identifikacni udaje stavby

Nazev stavby: Modernizace trati Sudoméfrice - Votice

Nazev inZenyrského SO 71-11-01

objektu: Cerveny Ujezd - Votice, Zelezni¢ni spodek

Ndazev casti inZenyrského | VyztuZend zemni konstrukce ze systému pro vystavby

objektu: opérnych konstrukci s vegetacnim licem v km 95,180 - 95,265

Kraj: Stfedocesky

Okres: BeneSov

SUDOP PRAHA a.s.
Generalni projektant Olsanskd 1a, 130 80 Praha 3
stavby: Tel. / fax: 267094 111/ 224 230316

E-mail: praha@sudop.cz

Hlavni inZenyr projektu: Ing. Milo§ Krames$, SUDOP PRAHA a.s.

GEOMAT s.r.o.
Zpracovatel statického
Turfanka 115, 627 00 Brno — Slatina
vypoctu vyztuzené ¢asti
Tel. / fax: 548 218 901/ 548 218 047
inzenyrského objektu:
E-mail: technika@geomat.cz

Projektovy stuperi: Projekt
1.3. Objednatel statického vypoctu ¢asti inZenyrského objektu
Nazev firmy: SUDOP PRAHA a.s.
Adresa firmy: OlSanska 1a, 130 80 Praha 3
Tel. kontakt ve Ing. Jan Bonev
vécech technickych: Email. jan.bonev@sudop.cz
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2
2. PODKLADY PRO STATICKE POSOUZEN{
2.1. Pfedané podklady
Podklad: Zpracovatel:
SUDOP PRAHA a.s.
[1] |Geologicka dokumentace sond y J501 stfedisko 207 - geotechniky
OlSanska 1a, 130 80 Praha 3
[3] |Koncept pFicnych Fezd, situace Ing. Jan Bonev
SUDOP PRAHA a.s.
[4] |Fotodokumentace stavajiciho stavu Ol3anska 1a, 130 80 Praha 3
2.2. Normy, predpisy, literatura

[1N] €SN 73 6301 - Projektovani zelezni¢nich drah, bfezen 1998

[2N] €SN EN 1991-2 - ZatiZzeni konstrukci - ¢ast . Zatizeni mostti dopravou, ¢ervenec 2005
[3N] €SN 73 6133 - Navrhovani a provadéni zemniho télesa pozemnich komunikaci, 2010
[4N] TP 97 - Geosyntetika v zemnim télese pozemnich komunikaci, prosinec 2008

[5N] SZDC S4 - Zelezni¢ni spodek, ¢erven 2008

[6N] TKP 2000 - kap. 03, zména 6 - Zemni prace, Cervenec 2008

[7N] €SN EN 14475 — Provadéni specialnich geotechnickych praci — Vyztuiené zemni

konstrukce, kvéten 2006

[8N] BS 8006-1:2010 MSI British Standards, Code of practice for strengthened/reinforced

soils and other fills

Strana 6 (celkem 22)

Staticky vypocet, Modernizace trati Sudomérice - Votice

SO 71-11-01 Cerveny Ujezd - Votice, Zelezniéni spodek

Vyztuzena zemni konstrukce ze systému pro vystavbu opérnych konstrukci v km 95,180 - 95,265
ID 32893



ilona.gramblickova
Psací stroj
2


T 548 217 047

g
——my ® GEOMAT s.ro. F 548 218 047
G E O IVl AT Turanka 115 E info@geomat.cz
. 627 00 Brno wWWww.geomat.cz

2.3.

3.1.

2

Navrhové programy
[1P] WinSlope, verze 1.13.01

[2P] WinWall, version 8.31.04

VSTUPNi PARAMETRY
Popis konstrukce
Charakteristika objektu:

podle pldnované doby trvani: trvald konstrukce

podle funkce: opérna konstrukce

Nové budovand opérna konstrukce spocivda ve vytvoreni zpevnéné konstrukce
z certifikovaného systému vyztuzené zeminy pro vystavbu opérnych konstrukci, jenz
je tvorena Ctyfmi komponenty - ocelové sité, monolitické geomtize, spojovaci a konstrukéni

prvky a zemina zasypu.

Horizontalni vrstvy monolitickych plastovych geomfizi zajistuji stabilitu a funkénost celé
konstrukce, ocelové sité (100 x 100 x 5 mm) s povrchovou protikorozni ochranou
s minimalni Zivotnost 90 let zadrZuji zeminu zdsypu v Cele konstrukce a vytvarejici oporu
kofenovému systému vegetace. Kazdy kos bude déle doplnén soustavou spojovacich prvki
a dvou fad vzpér v min. rozte¢i 500 mm, které umoznuji vzajemné propojeni jednotlivych
kosd, napojeni geomfizi na pozadovanou kotevni délku a zvysuji tuhost celého systému.
Minimalni prdmér dratu ocelovych komponentll je 5 mm. Nedilnou soucasti systému
je zemina zasypu, jejiz smykové parametry vyznamné ovliviiuji parametry a dimenze celého
systému. Jetedy nezbytné nutné dodrZet vlastnosti zemin uvaZované ve statickém

posouzeni.

V Cele kazdého ocelového kose bude ddle doplnéna protierozni georohoZz stravnim
semenem (soucdst systémového feSeni), za kterou bude uklddan humodzni material
v tloustce 0,5 m. Pro podporu vzristu travniho porostu je nutné, v zavislosti na klimatickém

obdobi, provadét v prvotni fazi vystavby patti¢nou zélivku.
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3.2

3.3.

3.4.

2

Geometrie konstrukce

Pro ucely tohoto statického vypoctu a posouzeni konstrukce byly objednatelem zvoleny dva

charakteristické fezy, ve kterych byl proveden navrh dimenzi vyztuzené zemni konstrukce:
a) charakteristicky fez 95,200 00 (fez v oblasti soukromého rybnicku)

b) charakteristicky fez 95,250 00

Sklon svahu: urCuje projekt
a) 2,35m
Vyska vyztuZzené konstrukce:
b) 3,80 m
Y ) a) 4,30m
¢) Vyska nadnasypu:
b) 2,10 m
Délka vyztuzené konstrukce: urcuje projekt

Vyskova uroven a smérové vedeni konstrukce | urcuje projekt

Tab. 1: Uvazovana geometrie konstrukce

Morfologické a geologické poméry 2

Morfologické, geologické a hydrogeologické poméry byly prevzaty ze sondy J501 (viz.
priloha).

V podlozi zemni konstrukce se nachazi recentni nardzkovité zeminy charakteru pisku
jilovitého v mocnosti do 3,0 m, nize pak kvartérni deluvidlni sedimenty - jil piscity, jenz

prechazi ve zvétralou rulu.

Vlastnosti zemin pro geotechnické vypocty

Obecné do vypoctu vstupuji charakteristiky zasypového materialu v kontaktu s vyztuhami

(S1), zemina za vyztuzenym blokem (S2) a zemina v podloZi (S3).

V geotechnickém bylo posouzeni uvazovdno s hodnotami uvedené v tab. 2-3. V prostoru

vyztuh je uvazovano se zasypem s kvalitni $térkovitou sypaninou ($térkodrt 0/63 mm)
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3.5.

2

s plynulou k¥ivkou zrnitosti a s nize uvedenymi geomechanickymi vlastnostmi, maximalni
velikost zrna dyax = 75 mm. Velikost frakce a niZze uvedené smykové parametry zemin

je bezpodminecné nutné dodrzet.

Parametr: Stérkovita sypanina
objemova tiha vy =20,0 kN/m’
Uhel vnitfniho treni Pef = 32,0°

koheze Ces= 0,0 kPa

Tab. 2: Parametry sypaniny v kontaktu s vyztuhami ,S1“ (pfisyp)

V priibéhu zpracovani geologického prizkumu nebyly provedeny smykové zkousky
zastizenych materidld. Ztohoto dlvodu byly parametry zemin stavajiciho nasypu

a parametry zemin v podloZi voleny na zakladé odborného odhadu.

Parametr: Stavajici nasyp PodloZi
objemova tiha y=19,0 kN/m? y=19,0 kN/m?
Uhel vnitfniho treni Qe = 25,0° @ef = 25,0°
koheze Ces = 3,0 kPa Cer = 8,0 kPa

Tab. 3: Parametry sypaniny v podlozi

Pred provadénim stavby je nezbytné nutné tyto parametry ovérit, zajistit jejich patfichou

dokumentaci, a potvrdit tak soulad s predpoklady tohoto statického vypoctu.

V ptipadé, Ze se budou hodnoty uvazovanych smykovych parametrli odliSovat ve smyslu
horsich parametrd (nizsi hodnoty) a/nebo se bude hodnota objemové tihy lisit o vice
nez +5% nez bylo predpokladano, bude pfizvan projektant a projekt upraven dle skute¢nych

zastizenych podminek.

Zlepseni podlozi

Pod nové budovanou konstrukci vyztuzené zeminy se predpokladd provedeni roznaseciho
stérkového polstare frakce 0/125 vtl. min. 300 mm. Tento bude zabalen do netkané
separacné filtracni geotextilie min. CBR = 4 kN.
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PoZadovand minimalni Unosnost v zakladové spafe vyztuZeného zeminového bloku
je min. Eger, = 45 MPa, pfi poméru Egery/ Eger1 < 2,5. Zakladovd spara opérné konstrukce

bude prevzata geotechnikem nebo inZenyrskym geologem zapisem ve stavebnim deniku.

Hladina podzemni vody
Podzemni voda byla zastiZzena v hloubce 1,8 - 2,0 m pod terénem.

V konstrukci se predpoklada provedeni dikladného odvedeni srazkovych vod tak, aby byly
tyto bezpecné odvedeny do vhodného retencniho prostoru a nedochazelo jejim vlivem

ke zhorsovani vlastnosti zemin tvofici zemni konstrukci.

Vlastnosti vyztuznych prvka

Ve vypocetnim algoritmu jsou tak pouzZity vlastnosti tuhych jednoosych geomfizi

vyrobenych z vysokohustotniho polyetylénu (HDPE).

Ve vystupech z vypocetniho programu (viz. pfiloha) jsou tyto oznaceny jako geomfiz typ 2
resp. typ 3. Geomtize vyrobené z tohoto materialu mohou pfijit do kontaktu se zdsypovym
materidlem o libovolném chemickém slozZeni a kyselosti, jsou zcela inertni a nepodléhaji
hydrolyze ajsou odolné vici pripadnym ukapdm vznikajici v ramci provozu konstrukce.
Polyesterové vyrobky nesmi byt v konstrukci pouZity zobavy mozného chemického

a nadmérného mechanického poskozeni.

Mechanicka interakce zemina - vyztuha

Stabilizace zemni hmoty pomoci jejiho vyztuZeni vyZzaduje mechanické spoluplsobeni mezi
vyztuznym prvkem a zeminou. Tato interakce muzZe nabyvat formy bud odporu ve smyku,
nebo odporu proti vytaZeni. Toto se vyjadfuje pomoci soudlinitelll interakce. Jedna

se o redukéni soucinitele, které zohlednuji smyk mezi geomfizi a zeminou.
UvaZované soucinitele interakce ve smyku:

- provytrzeni geomfize: a,=0,95
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- pro posunuti: 0,,=0,95

Zatizeni
V souladu s [2N] je ve vypoctu uvazovano s nasledujicimi stalymi a proménnymi zatiZzenimi.
3.9.1. Stala zatizeni

Ve vypoctu je samocinné pocitdno se zatizenim od vlastni tihy zasypového materialu.
VyztuZena oblast kondi v oblasti pod plani Zelezni¢niho spodku. Oblast nad touto urovni

je modelovana jako stalé zatizeni o hodnoté 15,0 kN/m?.
3.9.2. Proménna zatiZeni

Nad konstrukci je uvaZzovano s nahodilym rovnomérnym normovym zatizenim od Zelezniéni
dopravy o intenzité 63,02 kN.m? pusobici v pasu $irokém 3,0 m pod ob&ma soub&inymi
kolejemi. Uginky zatiZeni jsou uvaZovany od modelu zatizeni 71 dle CSN EN 1991-2:
Eurokéd 1: Zatizeni konstrukci — Cést 2: Zatizeni mostli dopravou (Eldnek 6.3.2)

s klasifikaénim soucinitelem 1,21.

Ve vypoctu je dale uvazovano s vodorovnym nahodilym zatizenim od bocnich razl vozidel
o intenzité 121 kN.m™ plsobicim v Urovni temene kolejnice. Hodnota zatiZeni je stanovena
dle CSN EN 1991-2: Eurokdéd 1: Zatizeni konstrukci — Cast 2: Zatizeni mostd dopravou
(¢lanek 6.5.2) Tato hodnota je roznesena na délku 5,10 m (délka, na které je dosazeno
nejméné poloviny z maximalniho prihybu kolejnice vyvolaného bocnim razem). Déle je toto
zatiZeni v souladu s metodikou stanoveni dlouhodobé vypoctové pevnosti geosyntetickych
vyztuh redukovano opravnym soucinitelem f; = 0,5. Vysledna hodnota ucinku narazu ma

tedy velikost 12,0 kN.m™.

ZatéZovaci stavy a kombinace

S kombinacemi nebylo ve vypoctu uvaZovano. Vlastni vypoclet opérné konstrukce
byl proveden na dokoncené konstrukci. Jednotlivé stavy v prdbéhu vystavby nevyvodi
takové ucinky, jaké budou na konstrukci plsobit po jejim dokonceni, protoZe hodnoty
jak stdlého, tak nahodilého zatizeni nedosahnou udrovné zatizeni finalni konstrukce
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pfi nezménéné geometrii. Pro ndvrh vyztuZzeného bloku je uvaZovan nejnepftiznivéjsi stav,

kdy do vypoctu vstupuji vSechna vyse uvedend zatizeni.

Pro zajisténi navdzani na stdvajici nasypové téleso je nutné provést zazubeni pomoci
lavicek. Vykop bude proveden dle technologickych podminek dodavatele konstrukce
v zavislosti na aktualnich podminkach a charakteru zastizenych zemin. Musi vSak byt

zajisténa jeho celkova stabilita v prabéhu vystavby (napf. svahovanim, paZzenim).

Pro zajisténi zachovani vlastnosti zemin po provedeni vykopu nesmi byt stavebni prace
provadéné v klimaticky nepfiznivém obdobi (desté, mrazy), jenz by zplsobilo sniZeni

smykovych a deformacnich vlastnosti zemin.

PROJEKCNI SPECIFIKACE POUZITYCH MATERIALU
Konstrukéni systém z vyztuZzené zeminy

Navrhovand opérnd konstrukce bude tvofena certifikovanym systémovym fesenim.

Sypanina v kontaktu z vyztuhami

V prostoru vyztuh je uvaZovano s pouzitim kvalitniho Stérkovitého materidlu s plynulou
kfivkou zrnitosti. Kamenivo vétsi frakce nez 75 mm nesmi byt do zdsypu pouZita

(dmax = 75 mm).

Geomechanické parametry zasypovych zemin jsou uvedeny v odstavci 3.3., tab.2. Hutnéni
bude provddéno na hodnotu dle TKP 2000, kap. 3. Navrhovany maximalni hutnici krok
je 250 mm. Pocet pojezdll hutniciho zafizeni a vysledny hutnici krok bude na stavbé urcen

na zdkladé provedené hutnici zkousky.

Bé&hem vystavby je nasledné nutné zajistit sledovani vlastnosti materiall pro zasyp a jejich
dokumentaci dle TKP 2000, kap.3. Pokud se vlastnosti zemin odchyli od vlastnosti
uvazovanych v projektu ve smyslu sniZeni jejich kvalitativnich parametr(, je nutné zastavit

prace a svolat jedndni o Upraveé vyztuZeni za Ucasti investora, geotechnika a projektanta
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Humozni zemina

U konstrukce strmého svahu bude v lici vtloustce 500 mm umisténa humdzni zemina.

Tato nesmi obsahovat jilovité minerdly a musi dobfe vadzat vodu napf. hlinitopis¢itd zemina.

Sypanina roznaseciho polstare

Pod konstrukci z vyztuZzené zeminy bude proveden roznaseci polstar viz. odstavec 3.5.

Vyztuzné systémové prvky (typ 2 resp. typ 3)

Vyztuzny prvek musi byt vyroben vsouladu s pozadavky na zajisténi systému

jakosti EN ISO 9001 nebo EN ISO 9002.

VyztuZznym prvkem musi byt geomfiiz vyrobend z HDPE fdlie, natahované

vjednom sméru takovym zplsobem, Ze vytvorfend Zebra maji vysoky stupen

molekuldrni orientace prochazejici oblasti integralnich spoju.

Spoj podélného a pficného zebra nesmi byt vytvoren tkanim, pletenim, extruzi

nebo spojovanim jednotlivych vlidken nebo jinych tahovych prvkl (napf. lepenim)

Rozvinutd geomfiz musi mit monolitickou strukturu s rovnomérné rozmisténymi

otvory vytvorenymi podélnymi a pricnymi zebry.

Geomfiz musi byt netecnd ke vsech chemikdliim béiné se nachazejicim
v zeminach a nerozloZitelnd pfi teploté okolniho prostiedi. Predpokladana
Zivotnost musi byt minimalné 200 let v pfirozeném zemnim prostiedi v rozmezi
4< pH < 9 s teplotou zeminy < 20°C nazdakladé zkousek Zzivotnosti podle
ENV ISO 13438. Geomfiz nesmi podléhat hydrolyze a nesmi byt biodegradabilni.

Jako ochranu pfed UV zdfenim musi obsahovat min. 2% uhliku rovnomérné

rozptyleného v polymeru (stanoveno v souladu s BS 2782).

Geomfiz musi byt certifikovand v souladu s ustanovenim zdkona ¢&. 22/1997 Sb.

o technickych pozadavcich na vyrobky a o zméné a doplnéni nékterych zakond,

ve znéni zakona €. 71/2000 Sbh. a zdkona ¢. 102/2001 Sb. a § 2 a 3 nafizeni vlady
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€. 178/1997 Sb., ve znéni nafizeni vlady ¢. 81/1999 Sb., kterym se stanovi

technické pozadavky na stavebni vyrobky.
- Geomfiz plné vyhovuje nasledujicim pozadavkam:

a) dle EN ISO 10319 pevnost vtahu je minimalné 52,5 kN/m (typ 2) resp.
64,5 kN/m (typ 3), protazeni bude max. 14 %

b) dle EN ISO 13431 dlouhodoba creepova pevnost je pro ndvrhovou Zivotnost
120 let pfi 10°C zeminového prostiedi minimalné 27,3 kN/m (typ 2) resp.
33,4 kN/m (typ 3)

c) hodnota koeficientu pro poruseni pfi instalaci pro drcené kamenivo

o zrnitosti do 125 mm - maximalné 1,48 (typ 2) resp. 1,36 (typ 3)
d) dle EN ISO 10722-1 zbytkova pevnost poskozeni béhem instalace > 80%
e) neposuvné spoje (pevnost spoje min. 95% mezni pevnosti)
f) plodna hmotnost min. 360 g/m” (typ 2) resp. 450 g/m? (typ 3)

g) sitka role max. 1,3 m (umozni kvalitni napnuti vyrobku pfi instalaci)
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POPIS NAVRHOVE METODIKY

Opérna konstrukce byla s ohledem na vnitini stabilitu posouzena programem WinWall [2P],

celkova stabilita konstrukce byla posouzena programem WinSlope [1P].

Statické schéma konstrukce:

Onz
q“‘lllllllllllllll::::i::””l::qd
SRR

Yoo Peir Cotw Yoo Pupr Cun

Obr. 1. Schéma konstrukce

Navrhova metodika programu WinWall

Metodikou zalozenou na certifikované metodé Deutsches Institut fur Bautechnik
se vyztuzena konstrukce posuzuje na vnitini stabilitu, jenZ spociva v ovéfovani rovnovahy
série rovin délici vyztuzeny zeminovy blok vidy na dva kliny, kdy roviny jsou vedeny

z definovanych mist na lici pres vyztuzeny blok k jeho rubu (viz. schéma vytvareni klin).

V dané metodice je pevnost geosyntetickych vyztuh redukovana pro urceni vypoctové

pevnosti tfemi faktory A;, A, a .

Faktor A; deklaruje redukéni hodnotu zohledriujici zmény tahové pevnosti geosyntetickych
vyztuh v €ase pfi urcité drovni zatiZeni a teploté, faktor A, potom redukéni hodnotu tahové
pevnosti vyztuh vlivem mechanického poskozeni béhem instalace vyztuh a hutnéni

zasypového materidlu.
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Redukéni faktor y je bezpec€nostni faktor zahrnujici vdechny ostatni vlivy bezpe€nosti bézné
aplikované pti vypoctech zaloZenych na vypoctové metodé meznich stavll. Tedy zejména

nejistoty zatiZeni, nejistoty parametrl zemin, vyrobnich a geometrickych nepresnosti
konstrukce apod.

Posouzeni vnitfni stability se provadi v mistech dileZitych zmén — od zakladové spary,
od spodni Urovné geomtize, pfi zméné rozteCe mezi geomfizemi Ci pri zméné typd
geomfize. DlleZitou soucdasti vypoctu je stanoveni vzajemného spoluplsobeni mezi

geomfizi a zeminou (viz. odstavec 3.8.).

Schéma vytvareni klinG pfi posuzovani vnitini stability:

qn1

1111111

qs1

1881111

Obr. 2. Schéma vytvareni klinG pro ovéreni vnittni stability vyztuzeného zemniho bloku

Navrhova metodika programu WinSlope

Navrhovd metodika programu je zaloZena na metodice mezni rovnovahy, ktera vychazi

z pfedpokladu, Ze se stabilita svahu porusi podél urcité smykové plochy. V principu tesi

svvs

stabilitou.
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Schéma konstrukce pro posouzeni celkové stability ndsypu:

RAMENO OTAZENI PRO j-t§ PROUZEK

 RAMENO OTACENI i~t6 GEOWRIZE

KRITICKA SMYKOVA PLOCHA

Obr. 3. Schéma konstrukce pro vypocet celkové stability konstrukce

Deformacni chovani konstrukce

Navrhovy postup stanovuje pro vyztuhy vlastnosti, které zajistuji maximalné 1%-ni
deformaci konstrukce po dobu minimalni Zivotnosti 120 let (vztaZeno na geosyntetikum —

max. 1%-ni protazeni v dané vrstvé).

Vymezeni pouZitelnosti navrhové metodiky

Kazdd navrhovda metoda vychazi zrady predpokladd aomezeni, ke kterym je nutné

pfi navrhovani prihlédnout.
Geometrie:

-V programu WinSlope neni geometrie konstrukce omezena.

Zeminy:
- Smykové parametry zemin (efektivni, totalni) sevoli sohledem na funkci
konstrukce.
- Hodnota soudrZnosti u oblasti ,,S1“ je omezena maximalni hodnotou 5 kPa;
Geomfize:
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- Pri vypoctu se uvaZuje s vypoctovou hodnotou (tahova sila geomfize s ohledem
na creep, vliv okolniho prosttedi pfi dané teploté v zeminé a vliv stavebnich praci

resp. poskozeni pfi instalaci atd.).

Navrzena konstrukce zohledriuje vSechny podminky uvedené vyse.
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NAVRH VYZTUZENE ZEMINOVE KONSTRUKCE

a)

b)

fez km 95,200 00

Vstupni Udaje vyztuzeného bloku:

Vyska vyztuzené konstrukce: 2,35 m + nadnasyp 4,30 m

Sitka vyztuZené oblasti: kotevni délka 7,0 m

Minimalni celkové dlouhodoba pevnost systémovych geomfizi: Q = 200,4 kN/bm

Vyztuzné specifikace: systémové monolitické geomfize Type_3 s integralnimi spoji
(projekéni specifikace vyztuznych prvkd odstavec 4.1.)

Rozmisténi vyztuznych prvkd po vysce konstrukce je patrné ze vzorového fezu, jeni
je soucasti prilohy, rozte¢ vyztuznych prvkd je odvisld od skladebné vysky ocelovych

panelll v daném sklonu, tedy 0,460 m.

fez km 95,250 00

Vstupni Udaje vyztuzeného bloku:

Vyska vyztuzené konstrukce: 3,80 m + nadnasyp 2,10 m

Sitka vyztuzené oblasti: kotevni délka 7,0 m

Minimalni celkova dlouhodoba pevnost systémovych geomfizi: Q = 246,0 kN/bm

Vyztuzné specifikace: systémové monolitické geomfize Type_ 2 sintegralnimi spoji

(projekéni specifikace vyztuznych prvkd odstavec 4.1.)

Rozmisténi vyztuznych prvkd po vysce konstrukce je patrné ze vzorového fezu, jeni
je soucasti prilohy, rozte¢ vyztuznych prvkl je odvisla od skladebné vysky ocelovych

panelll vdaném sklonu, tedy 0,460 m.
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7. POSOSUZENI VYZTUZENE ZEMINOVE KONSTRUKCE

Na zadkladé predanych podklad(i (kapitola 2.1) a predpokladli, které jsou uvedeny
v predchozim textu byl proveden navrh a posouzeni dimenzi jednotlivych vyztuznych prvka.
V pfipadé odklonu od uvaZovanych predpokladl nenimoiné tento navrh povaZovat

za relevantni a je nezbytné provést prepocet navrzené konstrukce.

Posouzeni konstrukce bylo provedeno napoZadované stupné bezpecnosti sohledem
na vnitrni i celkovou stabilitu. Pro bézny stav byla konstrukce dimenzovéana dle normovych

zasad (minimalni stupen stability F.;»= 1,20).

Vystupy z vypocetnich programu jsou soucasti prilohy tohoto statického vypodtu.

a) rez km 95,200 00
- Kontrola Unosnosti v zakladové spate vyztuZzeného zeminového bloku:
stupen bezpecnosti F = 3,116 > F.,;, = 2,0 (dle DIN 4017)
- Kontrola posunuti v zakladové spare vyztuzeného zeminového bloku:
stupen bezpecénosti F=1,923 > F,,, = 1,5 (dle DIN 1054)
- Ovéfeni vnitfni stability vyztuZzeného bloku:
Kontrola klin( od lice konstrukce ve vysce 0,000 m
Stupen bezpecnosti proti posunuti po geomfizi v této Urovni je:
stupen bezpecnosti F=2,141 > F,»n = 1,5
Uhel nejstrmé&;jsi klinu, ktery neprotind Zadné vyztuzné prvky je 3,672°
Stupen bezpecnosti proti posunuti na tomto klinu je 2,116 > F,, = 1,5
- Ovéreni celkové stability:

Kruhova smykova plocha (Bishopova metoda) - F, = 1,237 > 1,20
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b) fez km 95,250 00
- Kontrola Unosnosti v zakladové spate vyztuzeného zeminového bloku:
stupen bezpecnosti F = 2,653 > F,;, = 2,0 (dle DIN 4017)
- Kontrola posunuti v zakladové spare vyztuzeného zeminového bloku:
stupen bezpecnosti F = 2,078 > F,,;» = 1,5 (dle DIN 1054)
- Ovéfeni vnittni stability vyztuZzeného bloku:
Kontrola klinG od lice konstrukce ve vysce 0,000 m
Stupen bezpecnosti proti posunuti po geomfizi v této Urovni je:
stupen bezpecnosti F=2,418 > F,,, = 1,5
Uhel nejstrmé&;jsi klinu, ktery neprotind Zadné vyztuzné prvky je 4,266°
Stupen bezpecnosti proti posunuti na tomto klinu je 2,240 > F.;, = 1,5
- Ovéreni celkové stability:

Kruhova smykova plocha (Bishopova metoda) - F, = 1,232 > 1,20
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8. ZAVER

Navrhovand konstrukce inZenyrského objektu vyztuZzené zeminy vyhovi zhlediska
pevnostnich parametr(i vyztuznych prvkd (pfi spinéni uvedenych predpokladt, pfi dodrzeni
navrzenych parametri konstrukce a geometrii konstrukce) predepsanym hodnotam

bezpecnosti.

Dalezitym faktorem spravné funkcnosti konstrukce je vybudovani dikladného odvodnéni

konstrukce.

Pfed zahdjenim sypani vrstvy zemni konstrukce je nutno vyztuzné prvky vhodné zafixovat
avypnout tak, aby dosSlo k odstranéni vSech nerovnosti po celé délce geomtize.
Bezprostfedné po poloZeni geosyntetického materidlu musi dojit kjeho zakryti
predepsanou sypaninou. Sypani ahutnéni zasypu bude provadéno (s ohledem na
navrhovanou rozte¢ vyztuznych prvkd) ve vrstvdch o maximalni mocnosti 250 mm.
Zasypovy material bude stavebnimi mechanismy sypan tak, aby nepadal na geomtize
z velké vysky. Mechanismy nesmi po geomfizich pojizdét pfimo, minimalni tloustka vrstvy

zeminy mezi koly (pasy) stroje a geosyntetickym prvkem je 150 mm.

V konstrukci nadnasypu navrhujeme pouziti trvalé trojrozmérné plastové protierozni
rohoZe, ktera zabrani degradaci konstrukce vlivem povétrnostnich Ccinitell. Rovnéz
doporucujeme provést kontrolu stability tohoto nadnasypu v zavislosti na druhu pouZitého

typu zasypu a jeho smykovych parametrech.

V Brné dne 19. 02. 2013

Zpracoval:

Ing. Martin Kaspar
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Turanka 115 Date 19 Feb 2013
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Czech Republic

Tel: +420 548 217 047 Fax: +420 548 218 047

Tensar Grid Reinforced Soil Application Suggestion
Client: SUDOP PRAHA a.s.

Project: Tensar

INTERNATIONAL

SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek
Vyztuzene nasypove teleso v km 95,200

Objective:

Calculations in accordance with:
Institut fiir Bautechnik method

Calculations carried out using Winwall Version 8.31

Details of the theory used in this program are available on request from:

Tensar International Ltd, Cunningham Court, Shadsworth Business Park, BLACKBURN,
BB1 2QX, UK. Tel: +44 1254 262431; Fax: +44 1254 266873; E-mail design@tensar.co.uk.

This document contains an Application Suggestion which has been prepared by GEOMAT s.r.o0., on a
confidential basis, to enable the application of Tensar geogrids to be evaluated. The Application
Suggestion is merely illustrative and is not a detailed design.

This Application Suggestion is specific to the unique characteristics of the Tensar geogrids which are
referenced within the calculations.

Copyright in this Application Suggestion belongs to Tensar International Limited. It may not be
reproduced in whole or in part without the prior written permission of Tensar International. It must not
be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar
geogrids.

This Application Suggestion does not form the whole or any part of a contract. Its suitability for any
project is the sole responsibility of the user and its professional advisors. Neither Tensar International
Limited nor GEOMAT s.r.0. are responsible for any application of the Application Suggestion other
than in conjunction with the sale of Tensar.

Tensar is a registered trade mark.
© Tensar International Limited.
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SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200
Input data
Geometry and facing details
Surcharge
AT
.
4,30 m
Steel Mesh
¥ Facing
2,35m Water Level Reinforced Water Level Backfill
0,00 m Fill 0,00 m Datum
70°
/4/ -
5° Foundation Soil
7,00m Scale 1:100
Soil properties
Soil type c' d'cv Unit
weight
(kN/m?) | (degrees) | (kN/m?)
Reinforced fill 0,00 32,00 20,00
Backfill 3,00 25,00 19,00
Foundation 0,00 32,00 20,00
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference 2
Vyztuzene nasypove teleso v km 95,200
Surcharges
Load acts from: To: Load | Temporary/
X (m) x (m) | (kN/m?) | Permanent
0,000 101,390 | 15,000 | Permanent
1,700 4,700 63,020 | Temporary
5,700 8,700 63,020 | Temporary
x coordinates are measured from the top of the slope.
Temporary surcharges are only used when they reduce the factor of safety.
Horizontal loads
Load acting at coordinates: Load
x (m) y (m) (1cm)
9,730 7,550 12,000
13,730 7,550 12,000
Positive loads act towards the face.
x coordinates are measured from the toe of the wall; y is the height above datum.
Reinforcement data - Design Temperature = 10°C
Grid strengths are for a design life of up to 120 years
Tensar Creep Installation Calculated Permissible
Geogrid limited and compaction safety working
type strength factor factor load at 10°C
Fr/Aj Ar Y
(kN/m) (kN/m)
Type 3 33,40 1,36 1.75 14,03
Coefficients of interaction:
Pullout 0,900
Sliding 0,900
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200
Reinforcement layout
Tensar Number of Starting Vertical Finishing
geogrid geogrids level spacing (m) level
above above
datum (m) datum (m)
Type 3 5 0,460 0,460 2,300
Type 3 1 0,000 - -

Horizontal coverage of grids is 100,000%.
There are a total of 6 layers of Tensar main reinforcement

Grid coordinates

Tensar | Level | Left | Right | Length
Geogrid | above | end end
datum
(m) | (m) | (m) | (m)
Type 3 | 0,000 | 0,000 | 7,000 | 7,000
Type 3 | 0,460 | 0,167 | 7,167 | 7,000
Type 3 | 0,920 | 0,335 | 7,335 | 7,000
Type3 | 1,380 | 0,502 | 7,502 | 7,000
Type3 | 1,840 | 0,670 | 7,670 | 7,000
Type 3 | 2,300 | 0,837 | 7,837 | 7,000
RESULTS
External stability

All calculations are for 1m running length of structure with the width of the reinforced soil
block = 7,000m at its base.

Calculation of forces and moments
The active forces on the back of the reinforced soil block calculated by iterative Coulomb
wedge check (DIN 4085) are:
Vertical load :-11,4kN/m; Horizontal load : 195,8kN/m.
These give an overturning moment about the centre of the base of 711,6kNm/m.

The total weight of the reinforced soil wall is 724,2kN; its overturning moment about
the centre of its base is -1126,3kNm.

Permanent surcharge load on the reinforced soil wall is 32,9kN/m; this gives a moment about
the centre of the base of -158,5kNm/m.
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Vyztuzene nasypove teleso v km 95,200

Temporary surcharge load on the reinforced soil wall is 30,9kN/m; this gives a moment about
the centre of the base of -175,3kNm/m. This is used only in checking the bearing pressure.

The horizontal loads within and above the reinforced soil wall total 0,0kN/m; these produce a
moment of 0,0kNm/m

Sliding resistance check

The sliding resistance is 419,3kN; this gives a factor of safety against sliding of 2,141; this is >1.5
and acceptable (DIN 1054).

The critical case for sliding is for active pressure on a block which is wider at the base

than the reinforced soil block.

The width of the base of the block is 9,178 m, and the angle of the back of the block is 87,9°.

The sliding resistance is 549,0kN; this gives a factor of safety against sliding of 1,923; this is >1.5
and acceptable (DIN 1054).

Bearing capacity check
With permanent loads only:
(including effect of water; temporary water should be analysed separately)
The resultant acts at an eccentricity of -1,123 m; this lies within the middle third and is acceptable
(DIN 4017).
The bearing capacity coefficients (DIN 4017) are as follows:
N¢ = 33,36 Ng = 23,18 Np =11,60
These coefficients take account of the slope in front of the wall following the method given by Bowles in:
"Foundation Analysis and Design", Joseph E. Bowles, McGraw-Hill

Bearing pressure check with no live loads between the centreline of the base and the back of the
wall, to give maximum overturning moment:

This resultant acts at an eccentricity of -0,769m. Check bearing pressure with this eccentricity:
Xp 18 0,401; this gives an ultimate bearing pressure of 331,9kN/sq.m. over an effective length fi
7,000m, giving an ultimate load of 2323,1kN. With a total vertical force of 745,6kN, this gives a
factor of safety on bearing capacity of 3,116. This is >2.0 and acceptable (DIN 4017).

Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.

Bearing capacity check with full surcharge load:

The resultant acts at an eccentricity of -0,964m.

Xp 1s 0,418; this gives an ultimate bearing pressure of 346,2kN/sq.m. over an effective length i
7,000m, giving an ultimate load of 2423,3kN. With a total vertical force of 776,5kN, this gives a
factor of safety on bearing capacity of 3,121. This is >2.0 and acceptable (DIN 4017).
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference

Vyztuzene nasypove teleso v km 95,200

Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.

Internal stability check

Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)
0 -296,7 0,0 7,000 0,000 OK
3 2422 0,0 7,136 0,374 OK
6 -194,1 14,0 7,278 0,765 OK
9 -150,8 28,1 7,428 1,177 OK
12 -109,3 42,1 7,587 1,613 OK
15 -73,7 56,1 7,756 2,078 OK
18 -44.,0 70,2 7,939 2,579 OK
21 -20,2 70,2 8,137 3,123 OK
24 -1,0 70,2 8,354 3,719 OK
27 13,6 70,2 8,594 4,379 OK
30 23,4 70,2 8,862 5,117 OK
33 28,6 70,2 9,167 5,953 OK
36 19,8 70,2 9,153 6,650 OK
39 23,7 70,2 8,212 6,650 OK
42 22,2 70,2 7,386 6,650 OK
45 18,8 70,2 5,447 5,447 OK
48 16,3 70,2 4,066 4,515 OK
51 14,1 70,2 3,164 3,907 OK
54 12,0 70,2 2,526 3,477 OK
57 9,9 70,2 2,049 3,155 OK
60 7,7 70,2 1,677 2,904 OK
63 5,6 70,2 1,377 2,702 OK
66 33 70,2 1,128 2,534 OK
69 0,8 70,2 0,918 2,393 OK

Angle of steepest wedge which does not intersect any grids is 3,672°
Factor of Safety against sliding on this wedge is 2,116
Factor of Safety against sliding on the grid at this elevation is 2,141
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Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)
0 -296,7 0,0 7,000 0,000 OK
3 2422 0,0 7,136 0,374 OK
6 -194,1 14,0 7,278 0,765 OK
9 -150,8 28,1 7,428 1,177 OK
12 -109,3 42,1 7,587 1,613 OK
15 -73,7 56,1 7,756 2,078 OK
18 -44.,0 70,2 7,939 2,579 OK
21 -20,2 70,2 8,137 3,123 OK
24 -1,0 70,2 8,354 3,719 OK
27 13,6 70,2 8,594 4,379 OK
30 23,4 70,2 8,862 5,117 OK
33 28,6 70,2 9,167 5,953 OK
36 19,8 70,2 9,153 6,650 OK
39 23,7 70,2 8,212 6,650 OK
42 22,2 70,2 7,386 6,650 OK
45 18,8 70,2 5,447 5,447 OK
48 16,3 70,2 4,066 4,515 OK
51 14,1 70,2 3,164 3,907 OK
54 12,0 70,2 2,526 3,477 OK
57 9,9 70,2 2,049 3,155 OK
60 7,7 70,2 1,677 2,904 OK
63 5,6 70,2 1,377 2,702 OK
66 3,3 70,2 1,128 2,534 OK
69 0,8 70,2 0,918 2,393 OK

Angle of steepest wedge which does not intersect any grids is 3,672°
Factor of Safety against sliding on this wedge is 2,116
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Tensar Reinforced Soil
Application Suggestion

Tensar

GEOMAT s.r.o.
Turanka 115
627 00 Brno

Tel : +420 548 217 047
Fax:  +420 548 218 047

inte n atiO nal Email : info@geomat.cz
Soil Type ¢ o ' y Key / Material quantities
v Grid Type Quantity/m run
) (kN/m?)  (deg)  (kN/m?) —————— 6 No. Tensar Type 3 42,0 m?
Reinforced fill 0 32 20
Backfill 3 25 19
Foundation 0 32 20
Surcharge
o 12,0 kN/m
AAANIIIIIIIES
N
4,30 m
Steel Mesh
Facing
+ —_——
\>/ _ _ _ _ /
2,35m Water Level Reinforced - - —Water Backfill
0,00 m Fill - - - /0,00 m
Foundation Soil
7,00m Scale 1:100

Calculations in accordance with Institut fiir Bautechnik method

Adequate consideration should be given by the designer to the provision of drainage in the above structure.

For further details regarding this design please contact GEOMAT s.r.o.

This document is an application suggestion which has been prepared by GEOMAT s.r.0. on a confidential basis to enable the application of Tensar

geogrids to be evaluated. This Application Suggestion is merely illustrative and is not a detailed design. This Application Suggestion is specific to the
unique characteristics of the Tensar geogrids described within the full calculations referenced below. Copyrightin this Application Suggestion
belongs to Tensar International Limited. It may not be reproduced in whole or in part without the prior written permission of Tensar International. It
must not be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar geogrids . This Application Suggestion
does not form the whole or part of any contract. Its suitability for any project is the sole responsibility of the user and its professional advisors.
Neither Tensar International Limited nor GEOMAT s.r.0. are responsible for any application of the Application Suggestion other than in conjunction
with the sale of Tensar.

Tensar is a registered trademark.

WinWall Version 8.31 © Tensar International Limited
Client : SUDOP PRAHA a.s.
Project: SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek

Vyztuzene nasypove teleso v km 95,200
Objective:

Design prepared by : GEOMAT s.r.o0.

Date : 19 Feb 2013 Reference : Page 8 of 8
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Tensar software output
e n Sa r TensarSlope Version1.13

Calculations in accordance with:Bishop's method of slices (static loading)

Client: SUDOP PRAHA

Project: SO 71-11-01 Sudomérice-Cerveny Ujezd, zelezniéni spodek
Vyztuzene nasypove teleso v km 95,200
Objective: km 95,200 00

Tensar
Structural Systems

Steel Mesh Panel
System

IMPORTANT NOTES

This document contains an Application Suggestion which has been prepared byGEOMAT s.r.0. on a confidential basis, to enable the application of
Tensar geogrids to be evaluated. The Application Suggestion is merely illustrative and is not a detailed design.It is specific to the unique characteristics
of the Tensar geogrids which are referenced within the calculations.

Copyright in this document belongs to Tensar International Limited. It must not be disclosed to any third party other than forthe purpose of evaluating its
commercial application for the use of Tensar geogrids.

This Application Suggestion does not form the whole or any part of a contract. Its suitability for any project is the sole responsibility of the user and its
professional advisors. Neither Tensar International Limited nor GEOMAT s.r.o. are responsible for any application of the Application Suggestion other
than in conjunction with the sale of Tensar.

Tensaris a registered trademark.

Method of The calculation method used to create this Application Suggestionis the simplified method of slices
analysis using a circular slip surface following the method given by Bishop (Géotechnique, Vol 5, No 1, 1955)
modified to take into account the stabilising effect of layers of geogrid reinforcement

Reference Date 19 Feb 2013 Page 10f5

Design analysis GEOMAT s.r.o.
prepared by : Turanka 115

Tel:+420 548 217 047 627 00 Brno

Fax:+420 548 218 047 Czech Republic
E-mail:info@geomat.cz
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I e n sa I" is software output does not meet requirements S e Vot 12

Calculations in accordance with:Bishop's method of slices (static loading)

Input data and Section Project: SO 71-11-01 Sudométice-Cerveny Ujezd, zelezni¢ni spodek
* o R 3)63,0 kN/m?
(2)63,0 kNimz ~ (3)63,0 kN/m

(1) 12,0 kN/m (2) 12,0 kN/m
12 AP
10 |
8 |
6 | 1. Wall fill _‘g Backfill

28965, F=1,329

5448, F=1,328 3. Sub-soil

4 6 8 10 12 14 16 18 20 22 24 26

(Y

Tensar Structural Systems  Steel Mesh Panel System

Static loading case All dimensions in metres Scale 1:150
Soil properties Soil zone Drained/ c o Youlk
undrained (kN/m?) (°) (kN/m?)
2, Backfill Drained 3,0 25,0 19,0
Horizontal Load (kN/m) Acts at x (m) y (m) direction
loads
1.12,00 19,603 12,200 left
2.12,00 23,603 12,200 left
Surcharges Load Load acts from x (mTo x (m) Load (kN/m?) Live/Dead
1 17,103 118,493 15,00 Dead

Surcharge loads continued on next page . . .

Reference Date 19 Feb 2013 Page 20f5
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Tensar.

Calculations in accordance with:Bishop's method of slices (static loading)

This software output does not meet requirements! 1ensar software output

TensarSlope Version1.13

Surcharge loads continued

Load Load acts from x (mTo x (m)
2 18,803 21,803
3 22,803 25,803

x values are measured from X=0

Load (kN/m?) Live/Dead
63,02 Live
63,02 Live

Stability Circle Disturbing Resisting moment Resisting moment Factor of
rMegrl]‘,g‘:ts per number  moment (kNm/m) soil (kNm/m) geogrids (kNm/m) safety
linear metre of 1 7990 9888 0 1,237
structure
5448 5420 6650 548 1,328
28965 5749 6678 963 1,329
Further Further information, specifications and bill of quantities System overview
information descriptions for this Tensar Earth Retaining Structure Installation guide

relevantto this

Design Analysis of this Design Analysis

The current versions of these documents may be
to "Tensar Documentation" in the Help menu of th

For program users who do
not have a link to the internet
contact your nearest Tensar
representative or distributor

Reference

are given in the following documents which form part

Case histories

found by following the website link
e TensarSlope program

Tensar International Limited
Tel: +44 (1254) 262431
Fax: +44 (1254) 266867
E-mail: sales@tensar.co.uk
Web: www.tensar.co.uk

Date 19 Feb 2013 Page 30of5
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Calculations in accordance with:Bishop's method of slices (static loading)

Detailed input information

The following tables provide the detailed input information used to define the reinforced fill structure including: coordinates of
soil lines and water pressure lines (both internal water pressure and externalstanding water), geogrid design data and geogrid
layout.

In all the tables which follow, X and Y are cartesian coordinates in metres, with Y measured vertically upwards, and measured
from X = 0 in the horizontal direction and Y = 0 in the vertical direction.

Soil lines
The soil type found beneath each line is indicated in the table below.
Where a facing is associated with any line, this is also indicated in the table below.

Line No. X, (m) Y, (m) Xy(m) Y, (m) Soil No. Facing type

1 0,000 4,476 9,598 4,979 3
2 10,000 5,000 10,728 7,000 1 Steel mesh panel
3 10,728 7,000 17,103 11,300 1
4 17,103 11,300 19,293 11,300 1
5 19,293 11,300 41,396 11,300 2
6 17,000 5,000 46,396 5,000 3
7 17,000 5,000 19,293 11,300 2
8 9,873 4,650 16,850 4,650 3
9 16,850 4,650 17,000 5,000 3
10 9,873 4,650 9,598 4,979 3
11 9,598 4,979 10,000 5,000 1

Water pressure lines
Pore water pressure at a point is defined according to vertical distance from the following lines:

Line No X4 (m) Y4 (m) Pressure (kN/m?) Xy (m) Y, (m) Pressure (kN/m?)
1 0,000 4,100 0,000 5,100 4,100 0,000
2 5,100 4,100 0,000 15,700 3,500 0,000
3 31,600 3,500 0,000 15,700 3,500 0,000

If there is a line above the point examined and none below, then pore pressure is taken to increase hydrostatically with
depth below that water pressure line.

If there is a line above the point examined and a line below, then water pressure is interpolated between the pressures on
the two lines.

Pressure at a point along a line is determined by linear interpolation

Reinforcement design data
Reinforcement design strength is calculated using the strengths and factors given below

In soil type 1 - Wall fill Design life (years) 120 Design temperature (°C) 10
Tensar Creep Extrapolation Installation Environmental Characteristic Sliding
Geogrid rupture & damage effects design coefficient
strength  manufacturing factor strength
(kN/m) variation (kN/m)
Pc fm fd fe F’des ag
Type 3 33,40 1,00 1,20 1,00 27,83 0,95

Reference Date 19 Feb 2013 Page 4 0of 5
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Calculations in accordance with:Bishop's method of slices (static loading)

Reinforcement layout
Reinforcement level is defined by its Y co-ordinate

Tensar Level Leftend Right end Length Coverage Pullout Fixed at
geogrid interaction
factor
Y (m) X (m) X (m) (m) (%) ag left right

Type 3 4,650 9,873 16,873 7,000 100 0,95 Yes No
Type 3 5,120 10,044 17,044 7,000 100 0,95 Yes No
Type 3 5,590 10,215 17,215 7,000 100 0,95 Yes No
Type 3 6,060 10,386 17,386 7,000 100 0,95 Yes No
Type 3 6,530 10,557 17,557 7,000 100 0,95 Yes No
Type 3 7,000 10,728 17,728 7,000 100 0,95 Yes No

Reference Date 19 Feb 2013 Page 50f5
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Turanka 115 Date 19 Feb 2013
627 00 Brno Reference
Czech Republic

Tel: +420 548 217 047 Fax: +420 548 218 047

Tensar Grid Reinforced Soil Application Suggestion
Client: SUDOP PRAHA a.s.

Project: Tensar

INTERNATIONAL

SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek
Vyztuzene nasypove teleso v km 95,250

Objective:

Calculations in accordance with:
Institut fiir Bautechnik method

Calculations carried out using Winwall Version 8.31

Details of the theory used in this program are available on request from:

Tensar International Ltd, Cunningham Court, Shadsworth Business Park, BLACKBURN,
BB1 2QX, UK. Tel: +44 1254 262431; Fax: +44 1254 266873; E-mail design@tensar.co.uk.

This document contains an Application Suggestion which has been prepared by GEOMAT s.r.o0., on a
confidential basis, to enable the application of Tensar geogrids to be evaluated. The Application
Suggestion is merely illustrative and is not a detailed design.

This Application Suggestion is specific to the unique characteristics of the Tensar geogrids which are
referenced within the calculations.

Copyright in this Application Suggestion belongs to Tensar International Limited. It may not be
reproduced in whole or in part without the prior written permission of Tensar International. It must not
be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar
geogrids.

This Application Suggestion does not form the whole or any part of a contract. Its suitability for any
project is the sole responsibility of the user and its professional advisors. Neither Tensar International
Limited nor GEOMAT s.r.0. are responsible for any application of the Application Suggestion other
than in conjunction with the sale of Tensar.

Tensar is a registered trade mark.
© Tensar International Limited.
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference 2
Vyztuzene nasypove teleso v km 95,250
Input data
Geometry and facing details
Surcharge
— 12,0 kN/m
AN
N
2,10 m
Steel Mesh
¥ Facing 34°
3,80 m R_einforced Backfill
Water Level Fill Water Level
0,00 m 0,00 nv/ Datum
70° A 70°
/4/ -
5° Foundation Soil
6,00m Scale 1:100
Soil properties
Soil type c' d'cv Unit
weight
(kN/m?) | (degrees) | (kN/m?)
Reinforced fill 0,00 32,00 20,00
Backfill 3,00 25,00 19,00
Foundation 0,00 32,00 20,00
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference 2
Vyztuzene nasypove teleso v km 95,250
Surcharges
Load acts from: To: Load | Temporary/
X (m) x (m) | (kN/m?) | Permanent
0,000 101,390 | 15,000 | Permanent
1,700 4,700 63,020 | Temporary
5,700 8,700 63,020 | Temporary
x coordinates are measured from the top of the slope.
Temporary surcharges are only used when they reduce the factor of safety.
Horizontal loads
Load acting at coordinates: Load
x (m) y (m) (1cm)
7,000 6,800 12,000
11,000 6,800 12,000
Positive loads act towards the face.
x coordinates are measured from the toe of the wall; y is the height above datum.
Reinforcement data - Design Temperature = 10°C
Grid strengths are for a design life of up to 120 years
Tensar Creep Installation Calculated Permissible
Geogrid limited and compaction safety working
type strength factor factor load at 10°C
Fr/Aj Ar Y
(kN/m) (kN/m)
Type 2 27,34 1,48 1.75 10,56
Coefficients of interaction:
Pullout 0,900
Sliding 0,900
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,250
Reinforcement layout
Tensar Number of Starting Vertical Finishing
geogrid geogrids level spacing (m) level
above above
datum (m) datum (m)
Type 2 8 0,460 0,460 3,680
Type 2 1 0,000 - -

Horizontal coverage of grids is 100,000%.
There are a total of 9 layers of Tensar main reinforcement

Grid coordinates

Tensar | Level | Left | Right | Length
Geogrid | above | end end
datum
(m) | (m) | (m) | (m)
Type2 | 0,000 | 0,000 | 6,000 | 6,000
Type2 | 0,460 | 0,167 | 6,167 | 6,000
Type2 | 0,920 | 0,335 | 6,335 | 6,000
Type2 | 1,380 | 0,502 | 6,502 | 6,000
Type2 | 1,840 | 0,670 | 6,670 | 6,000
Type2 | 2,300 | 0,837 | 6,837 | 6,000
Type2 | 2,760 | 1,005 | 7,005 | 6,000
Type2 | 3,220 | 1,172 | 7,172 | 6,000
Type2 | 3,680 | 1,339 | 7,339 | 6,000
RESULTS
External stability

All calculations are for Im running length of structure with the width of the reinforced soil
block = 6,000m at its base.

Calculation of forces and moments
The active forces on the back of the reinforced soil block calculated by iterative Coulomb
wedge check (DIN 4085) are:
Vertical load :-8,8kN/m; Horizontal load : 151,9kN/m.
These give an overturning moment about the centre of the base of 433,2kNm/m.

The total weight of the reinforced soil wall is 658,7kN; its overturning moment about
the centre of its base is -776,2kNm.
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference

Vyztuzene nasypove teleso v km 95,250

Permanent surcharge load on the reinforced soil wall is 54,8kN/m; this gives a moment about
the centre of the base of -181,9kNm/m.

Temporary surcharge load on the reinforced soil wall is 122,9kN/m; this gives a moment about
the centre of the base of -512,9kNm/m. This is used only in checking the bearing pressure.

The horizontal loads within and above the reinforced soil wall total 12,0kN/m; these produce a
moment of 81,6kNm/m

Sliding resistance check

The sliding resistance is 396,2kN; this gives a factor of safety against sliding of 2,418; this is >1.5
and acceptable (DIN 1054).

The critical case for sliding is for active pressure on a block which is wider at the base

than the reinforced soil block.

The width of the base of the block is 7,933 m, and the angle of the back of the block is 87,9°.

The sliding resistance is 498,7kN; this gives a factor of safety against sliding of 2,078; this is >1.5
and acceptable (DIN 1054).

Bearing capacity check
With permanent loads only:
(including effect of water; temporary water should be analysed separately)
The resultant acts at an eccentricity of -0,978 m; this lies within the middle third and is acceptable
(DIN 4017).
The bearing capacity coefficients (DIN 4017) are as follows:
N =33,36 Ng=23,18 Np = 11,60
These coefficients take account of the slope in front of the wall following the method given by Bowles in:
"Foundation Analysis and Design", Joseph E. Bowles, McGraw-Hill

Bearing pressure check with no live loads between the centreline of the base and the back of the
wall, to give maximum overturning moment:

This resultant acts at an eccentricity of -0,629m. Check bearing pressure with this eccentricity:
Xp 18 0,452; this gives an ultimate bearing pressure of 320,7kN/sq.m. over an effective length fi
6,000m, giving an ultimate load of 1924,0kN. With a total vertical force of 704,6kN, this gives a
factor of safety on bearing capacity of 2,731. This is >2.0 and acceptable (DIN 4017).

Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.

Bearing capacity check with full surcharge load:

The resultant acts at an eccentricity of -1,156m.
Xp 18 0,516; this gives an ultimate bearing pressure of 366,0kN/sq.m. over an effective length fi
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference

Vyztuzene nasypove teleso v km 95,250

6,000m, giving an ultimate load of 2195,8kN. With a total vertical force of 827,5kN, this gives a
factor of safety on bearing capacity of 2,653. This is less than for maximum eccentricity case and
therefore critical. This is >2.0 and acceptable (DIN 4017).

Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.
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SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference

Vyztuzene nasypove teleso v km 95,250

Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)
0 -297,0 0,0 6,000 0,000 OK
3 -246,6 0,0 6,117 0,321 OK
6 -201,5 10,6 6,239 0,656 OK
9 -161,0 21,1 6,367 1,008 OK
12 -124.8 21,7 6,503 1,382 OK
15 -92,5 31,7 6,648 1,781 OK
18 -64,0 42,2 6,805 2,211 OK
21 -40,0 52,8 6,974 2,677 OK
24 -16,4 63,3 7,160 3,188 OK
27 6,2 77,8 7,366 3,753 OK
30 21,6 84,4 7,596 4,386 OK
33 334 84,4 7,857 5,102 OK
36 45,5 84,4 8,121 5,900 OK
39 56,7 84,4 7,286 5,900 OK
42 46,5 84,4 6,553 5,900 OK
45 44,6 84,4 5,900 5,900 OK
48 42,9 84,4 5,312 5,900 OK
51 37,9 84,4 4,778 5,900 OK
54 31,3 84,4 4,085 5,622 OK
57 25,8 84,4 3,313 5,102 OK
60 20,2 84,4 2,711 4,696 OK
63 14,5 84,4 2,226 4,368 OK
66 8,5 84,4 1,824 4,098 OK
69 2,2 84,4 1,485 3,869 OK

Angle of steepest wedge which does not intersect any grids is 4,266°
Factor of Safety against sliding on this wedge is 2,240
Factor of Safety against sliding on the grid at this elevation is 2,418
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference

Vyztuzene nasypove teleso v km 95,250

Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)
0 -297,0 0,0 6,000 0,000 OK
3 -246,6 0,0 6,117 0,321 OK
6 -201,5 10,6 6,239 0,656 OK
9 -161,0 21,1 6,367 1,008 OK
12 -124.8 21,7 6,503 1,382 OK
15 -92,5 31,7 6,648 1,781 OK
18 -64,0 42,2 6,805 2,211 OK
21 -40,0 52,8 6,974 2,677 OK
24 -16,4 63,3 7,160 3,188 OK
27 6,2 77,8 7,366 3,753 OK
30 21,6 84,4 7,596 4,386 OK
33 334 84,4 7,857 5,102 OK
36 45,5 84,4 8,121 5,900 OK
39 56,7 84,4 7,286 5,900 OK
42 46,5 84,4 6,553 5,900 OK
45 44,6 84,4 5,900 5,900 OK
48 42,9 84,4 5,312 5,900 OK
51 37,9 84,4 4,778 5,900 OK
54 31,3 84,4 4,085 5,622 OK
57 25,8 84,4 3,313 5,102 OK
60 20,2 84,4 2,711 4,696 OK
63 14,5 84,4 2,226 4,368 OK
66 8,5 84,4 1,824 4,098 OK
69 2,2 84,4 1,485 3,869 OK

Angle of steepest wedge which does not intersect any grids is 4,266°
Factor of Safety against sliding on this wedge is 2,240
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Tensar Reinforced Soil GEOMAT s.r.o.
. . . Turanka 115
Application Suggestion 627 00 Brno

2
Tensar re s o
. . Fax : +420 548 218 047
international Email : info@geomat.cz
Soil Type ¢ o ' y Key / Material quantities
v Grid Type Quantity/m run
(kN/'m?)  (deg)  (kN/m?) —————— 9 No. Tensar Type 2 54,0 m?
Reinforced fill 0 32 20
Backfill 3 25 19
Foundation 0 32 20
Surcharge
o~ 12,0KN/m _ 12,0k
NWV%@%%—VYWWY\
N
2,10 m
Steel Mesh
Facin
—* 8 S
3,80 m Reinforced Backfill
Water Level Fill - -- -- Water Level
0,00 m // I 0,00 m
[

Foundation Soil
6,00m Scale 1:100

Calculations in accordance with Institut fiir Bautechnik method

Adequate consideration should be given by the designer to the provision of drainage in the above structure.
For further details regarding this design please contact GEOMAT s.r.o.

This document is an application suggestion which has been prepared by GEOMAT s.r.0. on a confidential basis to enable the application of Tensar
geogrids to be evaluated. This Application Suggestion is merely illustrative and is not a detailed design. This Application Suggestion is specific to the
unique characteristics of the Tensar geogrids described within the full calculations referenced below. Copyrightin this Application Suggestion
belongs to Tensar International Limited. It may not be reproduced in whole or in part without the prior written permission of Tensar International. It
must not be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar geogrids . This Application Suggestion
does not form the whole or part of any contract. Its suitability for any project is the sole responsibility of the user and its professional advisors.
Neither Tensar International Limited nor GEOMAT s.r.0. are responsible for any application of the Application Suggestion other than in conjunction
with the sale of Tensar.

Tensar is a registered trademark.

WinWall Version 8.31 © Tensar International Limited
Client : SUDOP PRAHA a.s.
Project: SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek

Vyztuzene nasypove teleso v km 95,250
Objective:

Design prepared by : GEOMAT s.r.o0.

N/m

Date : 19 Feb 2013 Reference : Page 9 of 9
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Tensar software output
e n Sa r TensarSlope Version1.13

Calculations in accordance with:Bishop's method of slices (static loading)

Client: SUDOP PRAHA a.s.

Project: SO 71-11-01 Sudomérice-Cerveny Ujezd, zelezniéni spodek
Vyztuzene nasypove teleso v km 95,250

Objective: km 95,250 00

Tensar
Structural Systems

Steel Mesh Panel
System

IMPORTANT NOTES

This document contains an Application Suggestion which has been prepared byGEOMAT s.r.o. on a confidential basis, to enable the application of
Tensar geogrids to be evaluated. The Application Suggestion is merely illustrative and is not a detailed design.lt is specific to the unique characteristics
of the Tensar geogrids which are referenced within the calculations.

Copyright in this document belongs to Tensar International Limited. It must not be disclosed to any third party other than forthe purpose of evaluating its
commercial application for the use of Tensar geogrids.

This Application Suggestion does not form the whole or any part of a contract. Its suitability for any project is the sole responsibility of the user and its
professional advisors. Neither Tensar International Limited nor GEOMAT s.r.o. are responsible for any application of the Application Suggestion other
than in conjunction with the sale of Tensar.

Tensaris a registered trademark.

Method of The calculation method used to create this Application Suggestionis the simplified method of slices
analysis using a circular slip surface following the method given by Bishop (Géotechnique, Vol 5, No 1, 1955)
modified to take into account the stabilising effect of layers of geogrid reinforcement

Reference Date 19 Feb 2013 Page 10of5

Design analysis GEOMAT s.r.o.
prepared by : Turanka 115

Tel:+420 548 217 047 627 00 Brno

Fax:+420 548 218 047 Czech Republic
E-mail:info@geomat.cz
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WARNING!
This software output does not meet

Tensar.

Calculations in accordance with:Bishop's method of slices (static loading)

: Tensar software output
r rements!
equirements TensarSlope Version1.13

Input data and Section Project:

14 |

12 (1) 12,0 kN/m

10 |

3. Sub-soil

3801, F=1,33

SO 71-11-01 Sudomérice-Cerveny Ujezd, zelezniéni spodek

(3) 63,0 kN/m?

‘fg' Backfill

0
2 4 6 8 10 12 14 16 18 20 22 24 p
Tensar Structural Systems  Steel Mesh Panel System
Static loading case All dimensions in metres Scale 1:150
Soil properties Soil zone Drained/ c o Youlk
undrained (kN/m?) (°) (kN/m?)
2, Backfill Drained 3,0 25,0 19,0
Horizontal Load (kN/m) Acts at x (m) y (m) direction
loads
1. 12,00 16,814 11,300 left
2.12,00 20,814 11,300 left
Surcharges Load Load acts from x (mTo x (m) Load (kN/m?) Live/Dead
1 14,300 40,000 15,00 Dead
Surcharge loads continued on next page . . .
Reference Date 19 Feb 2013 Page 20f5
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WARNING!

Tensar.

Calculations in accordance with:Bishop's method of slices (static loading)

This software output does not meet requirements! 1ensar software output

TensarSlope Version1.13

Surcharge loads continued

Load Load acts from x (mTo x (m) Load (kN/m?) Live/Dead

2 16,000 19,000 63,02 Live

3 20,000 23,000 63,02 Live
X values are measured from X=0
Stability Circle Disturbing Resisting moment Resisting moment Factor of
',;Ae;l:]léﬁts per number  moment (kNm/m) soil (kNm/m) geogrids (kNm/m) safety
linear metre of 1 8578 10568 0 1,232
structure

3801 7147 8637 920 1,337

4110 6430 7885 848 1,358
Further Further information, specifications and bill of quantities System overview
information descriptions for this Tensar Earth Retaining Structure Installation guide

relevantto this

Design Analysis of this Design Analysis

The current versions of these documents may be
to "Tensar Documentation" in the Help menu of th

For program users who do
not have a link to the internet
contact your nearest Tensar
representative or distributor

Reference

are given in the following documents which form part

Case histories

found by following the website link
e TensarSlope program

Tensar International Limited
Tel: +44 (1254) 262431
Fax: +44 (1254) 266867
E-mail: sales@tensar.co.uk
Web: www.tensar.co.uk

Date 19 Feb 2013 Page 30of5
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This software output does not meet requirements! 1énsar software output
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Calculations in accordance with:Bishop's method of slices (static loading)

Detailed input information

The following tables provide the detailed input information used to define the reinforced fill structure including: coordinates of
soil lines and water pressure lines (both internal water pressure and externalstanding water), geogrid design data and geogrid
layout.

In all the tables which follow, X and Y are cartesian coordinates in metres, with Y measured vertically upwards, and measured
from X = 0 in the horizontal direction and Y = 0 in the vertical direction.

Soil lines
The soil type found beneath each line is indicated in the table below.
Where a facing is associated with any line, this is also indicated in the table below.

Line No. X, (m) Y4 (m) Xy(m) Y, (m) Soil No. Facing type

1 10,000 5,000 11,201 8,300 1 Steel mesh panel
2 11,201 8,300 14,314 10,400 1
3 14,314 10,400 17,965 10,400 1
4 17,965 10,400 41,480 10,400 2
) 16,000 5,000 46,480 5,000 g
6 16,000 5,000 17,965 10,400 2
7 6,489 4,253 10,000 5,000 3
8 6,489 4,253 0,000 4,253 3
9 10,000 5,000 9,800 4,500 1
10 9,800 4,500 15,800 4,500 g
11 15,800 4,500 16,000 5,000 3

Water pressure lines
Pore water pressure at a point is defined according to vertical distance from the following lines:

Line No X4 (m) Y4 (m) Pressure (kN/m?) Xy (M) Y, (m) Pressure (kN/m?)

1 0,000 2,500 0,000 40,000 2,500 0,000

If there is a line above the point examined and none below, then pore pressure is taken to increase hydrostatically with
depth below that water pressure line.

If there is a line above the point examined and a line below, then water pressure is interpolated between the pressures on
the two lines.

Pressure at a point along a line is determined by linear interpolation

Reinforcement design data
Reinforcement design strength is calculated using the strengths and factors given below

In soil type 1 - Wall fill Design life (years) 120 Design temperature (°C) 10
Tensar Creep Extrapolation Installation Environmental Characteristic Sliding
Geogrid rupture & damage effects design coefficient
strength  manufacturing factor strength
(kN/m) variation (kN/m)
Pc fm fd fe Pdes dg
Type 2 27,34 1,00 1,25 1,00 21,87 0,95

Reinforcement layout
Reinforcement level is defined by its Y co-ordinate

Tensar Level Leftend Rightend Length Coverage Pullout Fixed at
geogrid interaction
factor
Y (m) X (m) X (m) (m) (%) a left right
Type 2 4,540 9,832 15,832 6,000 100 0,95 Yes No

Reinforcement continued on next page . . .

Reference Date 19 Feb 2013 Page 4 of 5
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Calculations in accordance with:Bishop's method of slices (static loading)

Reinforcement layout continued

Tensar Level Leftend Rightend Length Coverage Pullout Fixed at
geogrid interaction
factor
Y (m) X (m) X (m) (m) (%) ap left right

Type 2 5,010 10,004 16,004 6,000 100 0,95 Yes No
Type 2 5,480 10,175 16,175 6,000 100 0,95 Yes No
Type 2 5,950 10,346 16,346 6,000 100 0,95 Yes No
Type 2 6,420 10,517 16,517 6,000 100 0,95 Yes No
Type 2 6,890 10,688 16,688 6,000 100 0,95 Yes No
Type 2 6,890 10,688 16,688 6,000 100 0,95 Yes No
Type 2 7,360 10,859 16,859 6,000 100 0,95 Yes No
Type 2 7,830 11,030 17,030 6,000 100 0,95 Yes No
Type 2 8,300 11,201 17,201 6,000 100 0,95 Yes No

Reference Date 19 Feb 2013 Page 50f5
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