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NATIONAL TECHNICAL UNIVERSITY OF ATHENS
SCHOOL OF CIVIL ENGINEERING — GEOTECHNICAL DEPARTMENT
COURSE : Computational Methods in the Analysis of Underground Structures

Programs: DCUS & ADS Acad. Year : 2024-25

Problem Set 7 (submitted individually by each student)

Based on the primary lining data (bending moment, axial force) and the final tunnel design for the
engineering geological unit B, of the Problem Set 5, simulate the tunnel final lining. The final lining of the
tunnel will be reinforced by steel rebars ®16, placed every 15cm on the tunnel longitudinal axis (in and
out concrete area). For the tunnel final lining design, takes into account:

Minimum lining thickens: t= 35cm

Minimum reinforcement cover depth: c= 5cm
Concrete class: C30/37

Steel: S 500

Simulate - analyze the tunnel final lining, based on a two dimensional (2D) numerical analysis, using the
RS2 — Rocscience software. The scope of the simulation, is the tunnel final lining design. It is necessary to
be achieved the tunnel support design capacity requirements, according to EC2 EN 1992-1 (liner stresses

and strength) envelope. Takes also into account and the effect of the long term creep.

The results of this problem, should be presented in the form of a short technical report, where the basic
assumptions, numerical model limits and final results will be presented. Also present characteristic values,
as the lining bending moment, shear force and axial force.
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Aoxknon 7 (vwofarieTor 0 TOUIKA 0O TOVS POLTNTES)

Me Baon ta dedopéva amod TNV Aoknon 5 Kol GUYKEKPLUEVO TO AMOTEAECHOTO TNG AVAAUONG YLOL TNV
teAkn Statopn tng TexvikoyewAoylkng Evotntag B (pomr), afovikég SUVAELG), TTPOCOUOLWOTE TN OVLLN
gnévduon tng onpayyac. H povyun emévduon, Ba eival omAlopévn pe onmiopo @16 ava 15cm katd tn
Slapnkn évvola tng onpayyag (Sumhn eoxapa). MNa to oxedlaopd tng HovIUNg enévduonc, va Adfetat
umoy v ta akéAouBa:

e EAdyloto mayog emévduong: t= 35cm

e  EAQyLOTO AXOC EMKAAUY NG OMALOMOU: €= 5cm
e JKkupOSepa: C30/37

e Xda&AuBag: S 500

Na npaypatornownBei ddidotatn (2D) aplBunTikr avadAucon e Tov KWSLKA TIEMEPACUEVWY oToLXElwv RS2
— Rocscience tng povyung emévéuaong tTng onpayyag. Komog tng mpocouoiwong, sivot o oXeSLaopOg TNG
HOVIUNG emMEvOUONG TNC ONpPayyoc. JUYKEKPLUEVO Ba TIpEMeL va Tpotelvetal TeAky Slatopr) TEALKAG
gnévduong, AapBAavovtag UTOYLY TNV EMAPKELD TWV PETPWY UTtooTnPLEnG katd EC2 EN 1992-1. Eniong va
AdBete UTOYILV KaL TNV EMISPACN TOU LAKPOXPOVIOU EPTIUCHIOU.

Ta amoteAéopaTa TNG MAPOUCOC EPYOCLAC VA TIOPOUCLACTOUV UTIO Hopdr) LLKPN) TEXVIKNG €kBeonc, Omou
Ba vyivetal mapdBeon twv PBoowwv Tapoadoxwv, opiwv UOVIEAOU TPOCOUOLWONG KoL TEALKWV
anoteAeopdtwy. Eniong va napateBouv kal Bacikd otolyeia yla tnv emévducn, Onwce n pomn kapyng, n
TEUVOUOEC SUVAUELG KOL OL AEOVIKEG SUVAELC.



