COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT

EDUCATION LEVEL | Undergraduate
COURSE CODE | 1264 | SEMESTER |3
COURSE TITLE | Laboratory on Constructions — Geotechnics
COURSE UNITS WEEKLY ECTS CREDITS
O€ TTEPITITWOT) TTOU 01 OIOAKTIKES ATTOVEUOVTQI O€ OIQKPITA UEPN TOU UABRUATOGTT. X. HOURS

AaAééeig, EpyaatnpiakéG AOKNOEIS K.ATT. Av ol SIGQKTIKES QITOVEUOVTAI Eviaia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS
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COURSE TYPE:

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

Laboratory

PREREQUISITE KNOWLEDGE: | None
COURSE AND EXAMS LANGUAGE: | Greek
COURSE OFFERED TO | No
ERASMUS STUDENTS:
COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1647

2.

LEARNING OBJECTIVES

Learning Objectives

This course forms the basis of the introduction to experimental methodology, instructing students in the
preparation of experimental set-ups and the metrology of physical quantities. It also introduces students to
the analysis of experimental results for the identification and interpretation of the behavior of structures and

geotechnical problems.

Upon successful completion of the course, students are able to:

1. know the experimental methods available to engineers in order to investigate structural behavior and

geotechnical applications,

elaborate experimental data,
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verify the calculated experimental results based on the theoretical knowledge,

use synthetically the knowledge acquired from previous courses.

measure physical and mechanical properties of structural elements, structures and soils,

understand the phenomena that govern the actual behavior of structures and geotechnics,




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

avdAuan kai ouvBeon OeOOUEVWY  Kal
TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv

Avadnrnon,

TEXVOAOYIWV

lNpooappoyn ot véeg karaaraoeis Ajwn

amopdoewv
Aurévoun epyacia Ouadikn
epyaacia

Epyaaoia o€ diebvég mepiBariov
Epyaaia ot diemiotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

2X€01a0UOS Kal OlaxEipion Epywv

ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
aT0 QPUOIKO TTEPIBAAAOV

Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
euaiobnoiag og Béuara puAou

A0oKNon KPITIKAS Kal QUTOKPITIKAG

lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Independent work

Exercise judgement
Promotion of free thinking

3.

COURSE DESCRIPTION

1 INTRODUCTION Eicaywyn oTo epyacTripio Kataokeuwv Kal MewTeXVIKAG

2a | REINFORCED Four-point bending of reinforced concrete beam ensuring shear failure. Exhaustion of
CONCRETE - bearing shear capacity and calculation of stresses and strains before yield. Study of the
SIMPLY brittle (undesirable) case of failure. Determination of stiffness before yield.

SUPPORTED
BEAM

2b | REINFORCED Four-point bending of reinforced concrete beam ensuring flexural failure. Exhaustion of
CONCRETE - bearing flexural capacity and calculation of stresses and strains before yield. Study of the
SIMPLY ductile (desirable) case of failure. Determination of stiffness after yield.

SUPPORTED
BEAM

3 | NON- Implementation of non-destructive test methods in the assessment of reinforced concrete
DESTRUCTIVE structural elements. Use of rebound hammer and rebar detector.

TEST METHODS

4 | SOIL-SAND AT Measurement of pore water pressure in soil samples at rest and under steady-state
VARIOUS groundwater flow. Experimental setup to induce soil liquefaction in the laboratory.
DENSITIES Experimental setup to study Darcy's law. Measurement of the hydraulic

conductivity/permeability k=(m/s) of sand at various densities. Study of flow problems in
soils due to groundwater movement; soil permeability calculations. Critical hydraulic
gradient introducing quick condition and piping in sandy soils compared with soil
liquefaction.

5 | SOIL-SAND AND Potential collapse conditions of retaining walls. Mobilization of active and passive pressure
RETAINING WALL | distribution with wall translation. Simplified pressure distribution at limiting condition.

Experimental setup for the study of the degree of wall soil interaction, with measurement of
loads and displacements behind a retaining wall.

6 | STRUCTURAL Bearing systems. Beams, frames, arches and grillages. Degrees of freedom. Dynamic base
SYSTEMS excitation with various frequencies recording of the response. Resonance curve of a single

degree of freedom (SDOF) structure. Dynamic characteristics of a SDOF structure by
comparing input motion and response.

7 | STEEL Basic structural elements of a simple steel roofed structure. Assembling a steel building.
STRUCTURES - Familiarization with basic steel elements (rolled profiles, bolts etc). Understanding og the
SIMPLE STEEL effect of tolerances during construction and stiffness systems. Construction of steel
BUILDING structures and basic structural mechanics. Fundamentals of designing steel bearing

systems

8 | STEEL Cantilever loading. A) Closed hollow section with medium bending strength and high shear
STRUCTURES — strength B) Open section (double tee) with high bending strength and low torsional strength
STEEL C) Cross-sections vulnerable to lateral buckling. Appropriate cross-sections of beams
CANTILEVER under bending — torsion — lateral buckling. Behavior of beams with different cross-sections

under bending and torsion.

9 | SINGLE DEGREE- | Uniaxial seismic testing using the shaking table. Elastic response of single degree-of-
OF-FREEDOM freedom structures under earthquake excitation. Natural frequency, damping, stiffness.
SYMMETRICAL Seismic behavior of single-story building. Definition of time history. Ground acceleration
BUILDINGS amplification at story. Relationship between absolute accelerations and relative
(EARTHQUAKE displacements at story. Internal forces. Earthquake response spectrum.

SPECTRUM)
10 | SCALED MODEL Uniaxial seismic testing using the shaking table. Elastic response of multiple-degrees-of-

OF FIVE

freedom subjected to earthquake. Eigenmodes. Acceleration amplification at stories.
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DEGREES-OF- Relationship between absolute accelerations and relative displacements at stories. Internal
FREEDOM forces.
SYMMETRICAL
STEEL BUILDING
11 | SEISMIC Students, in groups of three, design and construct a building model, capable of bearing
BEHAVIOR OF specified vertical loads and withstanding earthquake excitations. The models are
BUILDING MODEL | constructed at home and then tested on the shaking table of the Laboratory for Earthquake
(Team Project) Engineering.
4. TEACHING METHODS — STUDENT ASSESSMENT
TEACHING METHODS: | In-person at the Laboratories of the School of Civil Engineering
TEACHING MEDIA: | Laboratory training
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
Laboratory exercises — 36
experiments
OVERALL: 36
STUDENT ASSESSMENT: | In-person attendance and delivery of technical report, which
describes the experiment and the elaboration of experimental
data.
Course support and contact with students through the electronic
platform https://helios.ntua.gr
5. TEXTBOOKS - BIBLIOGRAPHY

Laboratory exercises guide




