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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

HIO TUTTIKN HETPNTIKNA O1aTagn
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'| ,L e — _ QUM = quantity under measurement.
.' L i / R S=sensor,
\'fi/' A =amplifier,
1 SCF =signal conditioning filter,
- _' DSO =digital storage oscilloscope,
ADC E{ AAF (= - f/":\ ATR S e P
S =analog tape recorder,
”aT 2 AAF =anti- aliasing (lowpass) filter,
ATR 1 =noise accompanying the QUM,
Computer n; =noise from electronics,
n; =equivalent quantization noise,
ADC =analog to digital converter,
DC =digital computer,
— I MON = monitor,
= = ‘ KBD = keyboard.
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2yeowaopog ko Karaokev Merpntikig Avdtoéng

UTTOWNPIEC EPYATIES

Ofpa 1 —nyopeTpo

Ofpo 2 — €€ amootdocmc OgppopsTpo (ywpic emaPn)
Ofpna 3 — eATAYVVOLOUETPO

O¢fpa 4 — pavrap

O¢fpa S — avepopeTpo

Ofpa 6 — TtayvueTpo (afpa)

Ofpa 7 — peTpnTS NAOKNS oTa0EPAC

®O¢fpna 8 - ceropopeTpo
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2yeowaopog ko Karaokev Merpntikig Avdtoéng

AVTIKEIHEVO TNG EPYATIOG

AVTIKEINEVO TNG epyaciag eival 0 OXeDIOONOG KOl N KATAOKEUN €VOC OEIOUOYPAPOU YIa
EKTTAIOEUTIKN XPNon.

Me Tov Opo eKTTQIOEUTIK} XPrion evvoouue OTI Ba TTPETTEl va TTANPOUVTAl Ol TTAPAKATW
TTPOUTTOBETEIC:

* EUKOAIO KATAOKEUNG KAl OUVapPPOoAdynong

* XOUNASG KOOTOG a1Td UAIKA Gueca dlabEaiua oTo eUTTOPIO

* eAeUBEPQ DIOOEDINO OUVODEUTIKO AOYIOMIKO (av XpelddeTal)

* EUKOAIa Xpriong atrd aveidikeUTO «OEITHOAOYO»

* QUEDN KAl EUKOAN METPNON TWV CEICPIKWY TTOPAUETPWY (Kivhon Tou £d0APOUG)

H karaokeury TTou eTTIAECAME €ival €va OEICPOMETPO Miag ouvioTwoag (opifovTiag) TUTTOU
EKKPEMOUC.

H apxikn 10€a kal uhoTroinon avikel otnv I'ewAoyikry Koivotnta twv HINA (USGS).
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2yeowaopog ko Karaokev Merpntikig Avdtoéng

OXETIKA UE TNV EpYaCia

* TOPAOOTEN Y10 KGOS opndoa: a) Aertovpyiki) owdtaln, B) ékOeon

* HEPO, MPO KoL TOTOS KAOE d1dAeENg O avakovoveTor 6To eclass
* 1] £PYOCLO KL 1) GUUUETOYN] GTNV ONAO0 EIVUL TPOULPETIKN

* 01 ONGOES Elval AVTES TOV £Y0VV AVUKOIVMOEL Y10 TO £pyacTIPLO
* 0 TPOTOC PaBporoynonc 0o avaxkovmOsl

* 00 oproTel NUEPE TAPOVOLOGC TG EPYACLOS TPV TIS YPOURTES EEETAGELS
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2yeowaopog ko Karaokev Merpntikig Avdtoéng

EKOegon

n €k0eon ocvviotdtal va teptlapPavet:

* TITAO

* OVOHOTO EKTOVI|TOV TG LEAETNC KU1 TNGS KATUOKELNG

e wepiinyn (uéyxpr 200 Aé€erg)

* slo0y®OYN (1otopiki) avaopopun pe Prprroypa@ikés ava@opés)

* TEPLYPUPT] TOV EMUEPOVS TUNUATOV TS RETPNTIKIGS O1ATAENS, GYETIKN
Ocopio Ko EE16MGELS, GLTIOAOYT 6] GYEOLUGTIKDOV ETLAOYDV

* TAPN KOTOGKEVUGTIKA KOl AEITOVPYIKO 6Y£010 TNG LETPNTIKNS O1ATUENS

* TEPLYPUPT] TNS OLUOIKUGLOS TLGTOTOIN GG TS O1ATOEN S (OOKIUES TOV £YLVAY
KOl OTOTEAEGUUTA GVTOV, EKTINOUEVY aKpifera, evaroOnoia, afepforotnrta)

» ovpmepaocpota (nExpr 150 Aé€erc)
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EPICENTER
Point on the Earth's surface

located directly above the focus.

HYPOCENTER OR FOCUS
Point of rupture, where the
disturbance originates. Can
be up to 435 miles (70O km)
below the surface.

Xyeowaopog ko Karaokeon Metq

A '
oyyv Kol
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SOUTHERN ALRS
=

FAULT PLANE

Usually curves rather
than following a
straight line. This
irregularity causes the
tectonic plates to
collide, which leads to
earthquakes as the

plates move.

Aepovavmnywv Myyavikwv,

SEISMIC WAVES
transmit the force of
the earthquake over
great distances in a
characteristic back-and-
forth movement. Their
intensity decreases with
distance.

avemaTnuio Hotpwv, Maiog




Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

OXEOIAONOC - TIOIA EIVal N HETPOUMEVN TTOCOTNTA (ORHO)?

QUM = quantity under measurement.

S=sensor,

A =amplifier,

SCF =signal conditioning filter,
DSO =digital storage oscilloscope,
ATR =analog tape recorder,

AAF =anti- aliasing (lowpass) filter,
ny=noise accompanying the QUM,
n> =noise from electronics,

n; =equivalent quantization noise,
ADC =analog to digital converter,
DC =digital computer,

MON = monitor,

KBD = keyboard.
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

o EIoHIKN O1Eyepon (pAo10G)

e L - -

370 miles LITHOSPHERE®

(600 k) ot pt ot
upper mantle, as
well as the crust.

LOWER MANTLE

1,430 miles

(2,300 km)

Compaosition similar to that

of the crust, but in a liquid

state and under great pressure,

between 1,830° and 8,130° F
(L000° and 4,500° C).

ASTHENOSPHERE 280 miles
Underneath is the (450 km)
OUTER CORE

do f partially
o made up of pa
1,410 miles molten ock

2 9

[y

INNER CORE
756 miles
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng 10

oeIoHIKN O1Eyepon (A1Oo0C@aIpIKES TTAAKEG)

Tongan EiiE TN / g T ;
Trench astern T 4 a : R AT
D Inc 1 CONVERGENT BOUNDARY g B % e : i A
v lnC 168 When two plates collide, one sinks b : I e U” 1
- - below the other, forming a subduction < £ i) -
( F) CIn ) zone. This causes folding in the crust Peru-Chile o g
S : P —— Trench ¢ 3 L gomalian
Typical distance the plates " h 3 . "4 & Subplate
travel in a year. b Ve a

Indo-Australian
Plate

CONVECTION CURRENTS
The hottest molten rock ; once it
- E @w,, u
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

CEIOMIKN d1E€yEpon (TTNYN HETPOUHEVNG TTOCOTNTAG)

B —— - e - _
_— o

= e

350 miles N S
(566 km) ‘ =

The distance that the opposite sides .y
of the fault have slipped past each e i PACIFIC PLATE

OPPOSITE

DIRECTIONS .
movement of the 4 !
Pacific Plate and the y "

The average interval between major

southeastward movement
of the North American Plate ? ruptures that have taken place along

cause fokds and fissures - the fault. The interval can vary
throughout the region. "% between 20 and 200 years.
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Yyeowoonog kol Kataokev) MeTtpntikng Aletoéng 12

HETPOUHEVN TTOCOTNTA (AITOKpPION)

] 1 Py, =
ey

oy = .,

SOUTHERN ALPS

L

EPICENTER
Point on the Earth's surface
located directly above the focus.

HYFOCENTER OR FOCUS
Point of rupture, where the
disturbance originates. Can
be up to 435 miles (70O km)
below the surface.

SEISMIC WAVES
FAULT PLANE transmit the force of
Usually curves rather the earthquake over
than following ! great distances in a
_strajght i_""e- This characteristic back-and-
irreqularity causes the forth movement. Their
tactonic plates to intensity decreases with
collide, which leads to distance.
earthquakes as the
plates move.

..--.‘ i ., X o
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng 13

Kivion ToUu £€04@oug

EPICENTER
Point on the Earth's surface
located directly above the focus.

HYPOCENTER OR FOCUS
Point of rupture, where the
disturbance originates. Can
be up to 435 miles (70O km)
below the surface.

3.7 miles per second
(6 kny's)

Typical Speed of P Waves
in the Crust.

P waves travel through all
types of material, and the
waves themselves move in
the direction of travel.

SEISMIC WAVES
FAULT PLANE transmit the force of
Usually curves rather the earthquake over
than following a great distances in a

straight line. This characteristic back-and-
irreqularity Lﬂcam the forth movement. Their
tectonic plates to intensity dec ith
collide, which leads to :ﬁm e
earthquakes as the ‘

plates move.

Prima
Waves

High-speed waves that travel in straight lines, compressing
and stretching solids and liquids they pass through.

SPEED TN DIFFERENT MATERIALS

MATERIAL Granite | Basalt (Limestone|Sandstone| Water The ground is

T rod
Wave speed in feet| 17000 | 21000 | 7900 4,800 5
per second (my's) | (5200) | (64000 | (2400 (L450) by turns along thg path of
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

Kupla & deutepevovra KUpara (P kai S)

3.7 miles per second
(6 kmy's)

Typical Speed of P Waves
in the Crust.

P waves travel through all

s S et 2.2 miles per second

the direction of travel. (3.6 kmys)
S waves are L7 times as
slow as P waves.

They travel only through solids.

They cause splitting motions

that do not affect liquids. Their
direction of travel is

4, perpendicular to the direction

Prima iz
Waves

High-speed waves that travel in straight lines, compressing
and stretching solids and liquids they pass through.

SPEED IN DIFFERENT MATERIALS

MATERIAL Granite | Basalt |Limestone(Sandstone| Water The ground is

mpressed and stretched
Wave speed in feet| 17000 | 21,000 | 7900 | 1L500 | 4800 ‘t:'t long the path of
per sacomd (ny's) | (52000 | (6400) | (24000 | (3500) | (L450) LTS SLICTN T

wave propagation.
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Secondary

Waves

Body waves that shake the rock up and down and side to

side as they move.

SPEED IN DIFFERENT MATERIALS

MATERIAL Granite Basalt |Limestone | Sandstone
Wawe speed in feet | 9800 L500 4430 7050
(30000 | (3.200) | (L3500 {2.150)

The soil is moved to
both sides,
perpendicular to the

wave's path of motion.




Yyeowoonog kol Kataokev) MeTtpntikng Aletoéng 15

emeaveilaka kupara (Rayleigh xai Love)

RAYLEIGH WAVES

These waves spread with an

up-and-down motion, similar to
oCean waves, causing fractures
perpendicular to their travel by
stretching the ground.

The soil is
moved to
both sides.

LOVE WAVES

These move like horizontal S
waves, trapped at the surface,
but they are somewhat slower
and make cuts parallel to their
direction.
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

)
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

OXEOIAONOC - TI HOPWN EXEI O AiIoONnTNPAG?

QUM = quantity under measurement.

S=sensor,

A =amplifier,

SCF =signal conditioning filter,
DSO =digital storage oscilloscope,
ATR =analog tape recorder,

AAF =anti- aliasing (lowpass) filter,
ny=noise accompanying the QUM,
n> =noise from electronics,

n; =equivalent quantization noise,
ADC =analog to digital converter,
DC =digital computer,

MON = monitor,

KBD = keyboard.

/

/
|

=

QUM

X + 1y

\/

ADC

17
DSO
r )
\ J
= O o
0 o

A J“.:-»—:- SCF
e
o~
ke, = AAF
o]

Computer

f d

Y

ATR
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

aiocOnTnpag opi{OvTIag HETATOTTIONG

adpavelakog aionTnpag (amAd EKKPEUES)
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2yeowaopog ko Karaokev Merpntikig Avdtoéng

aioOnTRnpag

adpaveiakog (emraxuvon Bapurnrag g)

EKKPEHES TOU Foucault (unkog L)

PUOIKN ouXvoeTnTa (w,2m)2=g /L

IMivokog 2.1 XopuKT)pIoTIKES GLYVOTNTEC TOL TUPUYOVTOL UTO TIC OLOPOPETIKEC GEIGIKES

mYES
T'vmor uetpijeemv
2oyvoryra(Hz)
0.00001-0.0001 [ Mtveg moiippoteg
0.0001-0.001 [ Mveg eheBepec TOAOVTIOGELS, GEIGLOT
0.001-0.01 Kbuoto emodvelog. Gelorot
0.01-0.1 Kouata emoedvetog. kopato P kot tov S, ceicuot pe M> 6
0.1-10 Kvuata P kot tov S, ceigpot pue M= 2
10-1000 Kvuata P kot Tov S. geiguot, M< 2
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Yyeoraopnog kol Kataoke) Metpntikng Awataéng 20

TIPUKTIKEG AUOEIG

opI1{OVTIO EKKPEHEC _IJW-.JVVLEF

N\
v v v v
garden-gate avAaoTPOPO EKKPEUES
——~4@) = T
| N ’,f"' "‘-..\
vV laCoste 1 Vv / |‘| \ .
L | 1 1]
' |
V' Wielandt1 VY
|
v \V,
L aCoste 2 Wielandt 2 |
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng

CEICHOHETPO TUTTOU garden-gate
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Yyeowoonog kol Kataokev) MeTtpntikng Aletoéng 22

oEICHONETPO Bosch-Omori

1906

BOSCH-OMORI

SEISMOMETER

I= a horizontal pendulum with a
pen that makes a mark !
directly on a paper roll. With
it, Omori, a Japanese J
scientist, registered the /'
1206 earthquake in /

San Francisco.
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Yyeoraonog kol Kataokevn Metpntikic Awdtoéng 23

oeiopopeTpo Bosch-Omori (2)

Copyright @ McGraw-Hill Companies, Inc. Paermission required for reproduction or display.

Revolving paper- _
covered drum Wire
Heavy weight

Column

Ground
movement

A Rock
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Yyeowoonog kol Kotaokevny Metpntikng Atatoéng 24

AaAAeg 10€€G

Ra= Distance Centre of gravity from

rear suspension.
Zollner d= Distance actual axds of rotation from
rear suspension.

MARUSSI TILTMETER TRANSDUCER

KAIOIOuETPO Marussi
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Yyeowoonog kol Koataokevny Metpntikng Atatoéng 25
EAEUOEPN TAAAVTWON EKKPEHOUG
o K

N R T T I R

mLO +mg6 =0

;Y ToAD Kpn yovia 0,

: X
0 ~smfl=—
L
<« y—p| OUOU cVYVOTNTO (oe Hz) w,
2
(271'(00) -8
I v v
¢ aQVAOTPOPO EKKPEUEC
mg
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Yyeoraopnog kol Kataoke) Metpntiknig Awataéng 26

EKKPEHECS TUTTOU garden-gate

VIO va AEITOUPYNOEl O UNXAvIOUOS TOU APIOTEPOU OXNUATOC, AV EKKPEUES garden-
gate (Topra KHTTOU), Ba TTPETTEI OI APBPWUOEIC va EXOUV uia EAaQPd KAion @, o oxéon
UE THV KATAKOPUPO

A

ol
/9

EVA EKKPEUEC garden-gate ue KAion @, €xel Tnv idia QUOIKN OUXVOTNTA UE
. Eva EKKPEUES Foucault unkoug L, ue To onuavriko TTAEOVEKTNUA OTI TO
unKoc¢ Tou (b) givar onuavrika@ UiIkPOTEOLO

b= Lsing

: L ETO1, EKEI TTOU Eva eKKpEUEC Foucault Ba mmperre va éxel unko¢ L=99.4 u.,
via va éxel puaikn auxvornta 0.05 Hz,

g
[ =
(2750)0 )2

Eva EKKPEUEC garden-gate, ue kAion @=0.1°, Exel uNKo¢ UoAIC b=17.3 &k.
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2yeowaopog ko Karaokev Merpntikig Avdtoéng
BifAloypapia

Iotooeliogg
http://www.madehow.com/Volume-1/Seismograph.html
http://jclahr.com/science/psn/wielandt/nodel3.html
http://www jclahr.com/science/psn/epics/reports/index.html
http://jclahr.com/science/psn/youden/

Iotocehioo MDL Mnyavoloyikéc MeTpnoelg
KATASKEYH SEISMOGRAFOU 1.PPT
~PROJECT~.RAR

Biiia
“Instrumentation in Earthquake Seismology”” by J.Havskov & G.Alguacil,
ISBN-10 1-4020-2968-3, SPRINGER 2010
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