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ASANS¥RLERDE KABKN KI LAVUZ RAY KONSOLLA

B¥LGELER K¢KN TASARI MI, MODELLENMESK \
¥ZET
Asans®°rler yapélarda katl ar araseée insan

kol ayl akt ér aml etrri ablildephastane, acki st &kamu bi nal a
yapéhaada®nrslaaydrdefikén r mesi nde oAndalkdepren ° n e ml

gibidoj al af et duruml arénda asans®°rlerin
kull anél amaz duruma gelir.

Deprem aneénndas ajilnaamm ém® le; ml er i asans©or K
deprem anénda asans®°rlerin kull anél mamas

asans®rl erin nda pasalar | meydahae gelanast msadag rbu

a s artersl® mahsur kalabilmeleridiBuy a pl@d4 e manl ar én bakeénda
ajerl ek rayl armeas amwve®rkaluyusrdagjyrnaaganarvlie
sabitl eyen, rayl ar én de klgl ndaosjérnuél t siajal aby
el emanl aré gel mektedir. D egkr cems od a | eglad naar né
hasar g°vebas ae&? e ¢ n vekkabinikréea yaljaérr d 47 eermi€rad e
olarak hareket edememesi sonuc asans®°r |l er kul |l anél amam:
i nsanl ar mahsur kal maktadeéer

Binalarda kualslaamséI-dod uinddEeKU129T PAsans©r ray
bajl ama 0 sissttaenndiar déndat adnad a rgt°® r ¢kloenns o | t
kul | anélBrakdeprdngr sonr as é hasar al an bi na
konsol |lanr deprem kywetlern e dayanamadéj] é vV e h
go°r ¢l mektedir. Son zamanlarda bu hasarl a
sonucunda farkl é& bazeée tasarémlarén ort ay
tanesi; destekl:i konsol tasarémé ve kanal
Dest ekl tageadamkobabéudéei -e kevreéel déj e
mm kal énl €] é&nd a butuhaa konsdllata dtkeydn kyv\eetter sansic
I

ol ukan ger.i mel erin daha az ol duju d¢gkeén
-0k benzeyen i rf ay&pé &kl warechérd,estteek unsu

tasarem incelendnjifrad&!| 8t &ndaryta|
Kemds ol un orta b°l gesine ekl enen

l a et kilynen ekuwv ettlaenrd as o
€] & iAddiak d dirlkrhek tteadsiarr €
in konsol vestharda@ir tb%lagea
sterebil eceji g%z ©°n¢gndi

O X DD

e
el ek g
da, yukaréda belirtilen ve Dbir
i pinin ril me ve deformasyon incel emesi
EN 81-77, TS EN 8150, TSEN 19981 ve IBC D18 st andartlaré Kk

Belirtlen staadar t | ar dan; kel avuz ray czerinde
kaynakl anan kuvvetl er, deprem kuvvetl eri
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toplam kuvvetlerin patenlere dajéléeme ve t

edil miktir. rBlohecedidlaekuvereitl erin hesapl anmz:
varsayéemlarénda bul unul muk oloup tdaesvaarngéméd a -hb ur
modellero | ukt ur ul muktur. Olukturulan modell er AN:

standartlardan elde edilen verieer a |l é K v €r 8lomé& kK | aoplara nesim mé Kkt ér .
sayeésé her bir aslarak@@d0@®d9dy onecdcd od aala&mtespit ed

Sekiz katl é& bir binada toplam 18i kahkanécel e
toplam boyu 256m ol ar akr .alkeenlmeéewuze r ayl arén sabitl en
konsolar ar arxseés af e beki rtlogpinmink 10 adet konsol -0 f
Kelavuz rayl ar, standartlarda belirtildifji ¢
i | e baj Deprermkuwvetiéri-i.i AFAD TDTH web wuygul amasé ¢ze
deprem a-éséndan en tehlikeli olarak renkl en
vehesapl ama dejerbefimkell|l aprel mék ohuopl enmikt
Her bir konsolt a s air -éifrace t sim¢gl agsyeemnaziIsinank, | asyon
yapél mekter. Tasaremlarda her sim¢glasyon i -
olupen y¢ksek gegeninheche] d mh es E B r \kgdgformasyon] i

dej erheelienmi Ktir.

Sonu- ol arak eneryi¢ kssteakn dgaerrti ltnaes adre€fmda - € k mé K
gerekenler ve sonu-1lar ilerleyen b°l ¢mlerde
Literategr -al éekmasénén -ojunluju internette
bil giler sunulBfdy,anl ea leé kg lreméikdt eemream kb i | qislan
bil gileri, asans?®rsgm¢tlameglent avseradmevbi,hgr Uet B
séral anméxktér .
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DESIGN, MODELING AND ANALYSIS OF
ELEVATOR CAR GUIDE RAIL BRACKETS FOR SEISMIC REGIONS

SUMMARY

Earthquakes mostly occurs at the boundaries of the tectonic plates which forming the
compress and overlap motion on each other. There is a frictional force between the
interacting tectonic plates that prevents the movement of the plates, and the plates
moves when this frictional force is overcome.

Seismic waves are mostly caused by movements of the Earth's tectonic plates. Seismic
waves are divided into two as "Body Waves" and "Surface Waves". Body waves are
known as P and S Waves, surface waves are kiasvwayleigh and Love Waves. P
waves are the first earthquake waves to felt when an earthquake occurs.

Elevators are transport systems that facilitate daily life by providing people and cargo
transportatiorbetween floors in buildings. Especially in builgssuch as hospitals,
schools, public buildings, elevators have an important place in people's displacement.
However, in natural disasters such as earthquakes, the working conditions of the
elevators are disrupted and the elevator becomes unusable.

Although the most robust parts of the building are elevator wells at the time of the
earthquake, the reason why elevators are not used during the earthquake is that the
structural elements of the elevators are damaged due to earthquake waves and people
can be trpped in these elevators. One of the main structural element is bracket
elements that connect and fix the elevabunterweight rails and ceails to the walls

of the concrete elevator well, ensure that the rails remain in a verticalahrets a

resut of the forces caused learthquake waves, bracket elements can be damaged and
elevators cannot be used as a result efdbunterweight and the caannot move

linearly on the rails, and people are trapped inside.

During the use of the lift, horizontal and vertical forces act on the guide rails due to
the cabin and load weights. During an earthquake, horizontal and vertical earthquake
forces occurs in addition to the forces acted on during normal use.

For the passeerelevators used ithe buildings, standard braclddsigns, which are

also seen in TSE K 179"Elevator rail fastening system" standard, are used. When

the buildings damaged after the big earthquakes are examined, it is seen that the
brackets are unéto withstand the incoming earthquake forces and as a result, they
are damaged. It is seen that some different designs have been revealed recently as a
result of the efforts to minimize these damages. Two of them are; supported bracket
design and ducteloracketdesign.

When looking tathe supportedracketdesign, the support piece, which is added to
the area where the console is bent, is generally 10 mm thick, amdsthieis that
stresses caused ltye forces acting on the brackae becomedessr. This bracket
designhas a structure very similar to the standard design, the only difference is the
added support element.
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When the ductedracketdesign is examined, it is known that it has a different structure
compared to the standard designs argled that the different edges formed by the
ducted design added to the center of the bracket, the stresses caused by the forces
acting on the bracket have decreased considerably compared to the standard bracket
design.However, it should be taken into considtion that the stresses occurring on
differentbracketdesigns may differ according to the standardgiesi which areas of

the bracket will bénigh stress and deformation

In this study, stress and deformation anialys three different bracketesigntypes
mentioned above and used in buildings were performed. Therefore; ASME A17.1, TS
EN 81-77, TS EN 8150, TSEN 19981 and IBC 2018 standards will be used. From

the specified standards; The forces resulting from the normal use of the elevator on the
guide rail, earthquake forces, the assumed directions of the earthquake forces, the
distribution of the total forces to tlygiide shoeand the total forces were obtained.

It is assumed that there is an elevator with a total of 10 users in assteight lilding.

The total length of the building and guide rail total length is taken as. 2% fix the

guide rails, verticatlistance between the bracketas determineds 2500 mm and a

total of 10 brackepairs were used. Guide rails are connected to each other by means
of connection plates as specified in the stand&@dshe colored AFAQMinistry of

Interior i Disaster and Emergency Management PresideNeyijonal Earthquake

Ma p, Bi ng° | nRs ane of the eost irisky peoenee for earthquake, and
scientific data from this maps were used and examk@adthe earthquake forces, the

AFAD calculation value® f Bi ng?©° | Province, which is
parameters and new mathematicaldels are used.

After selection of coefficients and horizontal acceleration data, equations from
standards are calculated. For TS EN/&1standard, horizontal seismic forces acting
on the guide rails are found as 24200 N and for ASME A17.1, it islfaar24450 N.

Due to the higher value of ASME A17.1 horizontal earthquake force, it is used for
simulating of the earthquake forces on the system by using ANSYS. But for the
distribution of earthquake loads to the guide shoes, TS ERV&quations are ude

with 24450 N.

Bracket pairs are coded, from bottom to top during the simulations, and the bottom
bracket pair is designated aslK The forces applied to a single point are from the
bracket pair alignments of-g, K-3, K-5, K-6, K-8 and k9, while the foces applied

as pairs of guide shoes vertically are8KK-5, K-6 and k 8 brackets are in between

the guide shoes. The face of brackets where the brackets are attached to the wall are
assumed to be fixed supports. With the results, it is examined wltleéheelected
working system can withstand earthquake forces or not.

As a result of the data obtainadd selectedsome design assumptions were made to
calculate the forces, and subsequently, models for three different bracket designs were
created with ths data. Earthquake forces determined and the situations specified with
a program using the Finite Element Method will be applied on the simulation. Created
models were run in ANSYS finite element program with the datained then the

results were obtaed. Total mesh numbers are 960000 meshes and total number of
elements are 350000 on average, per simulation. For ANSYS finite element analysis;
SOLID186, SOLID187, MASS21, TARGE170, SURF154 and CONTA174 element
types are used.

XXV

Cr ea



Minimum of thirty simulatons, ten simulations were made to each bracket design. In
the designs, forces were applied to different regions for each simulation, and when the
force was applied to different regions, the highest stress vahge$iow the stress
valueschanged werexamined.

Simulation result®f forcesapplied to the standard brackietsgns yielded the highest
stressvalue of 168 MPa. The averag&essvalue of thelO simulations applied was
152744 MPa. The highest deformation value was found to be 0.2424 mm.

Simulation resultsof forcesapplied to the supported brackdé¢sgns yielded the
highest stressalue 0f127.38 MPa. The average stressgue of thelO simulations
applied was 11P041 MPa. The highest deformation value was found to be 0.096804
mm.

Simulation resultsof forcesapplied to the ducted bracka#signsthe highest 6748
MPa stresyalue was obtained. The average streakie of tle 10 simulations applied
was 552374 MPa. The highest deformation value was found to be 0.014785 mm.

Whenthe resultof the three bracketesigns are examinet,is seen that the dued
bracketdesign has the lowévaluedor stress and deformatiaaluesard the standard
bracketdesign has the highest stress and deformation values. It was found as a result
of the simulations that the stress valuet the simulations performed witthe
parameters and forces selected for this study were below the yield strength of 235 MPa.
In ASME A17.1, there are allowable stress as shall not exceed 6 mm deformation a
not to pegmament deformation. & TS EN 8177, deformation shall not exceed
formulationgivenin standard which is 5 mm for selectdekignsof this study these
conditions ar@rovidedsafefor selectegharameters andesigndor this studybecause

none of the degns are exceed the yield strength of the bracket material.

In conclusion, te deformation valuesre below the maximurallowable deformation
value of 6mm and 5 mmand stress values are below yield strength of 235 fdPa
this thesis studyAll resultscan be found in 5th and 6th part as a figures and tables.
These results are only valid for selected parameters as mentioned B&cweical
drawings of bracket designs angures of simulation resultsan be found in appendix
part.

Most of the literatug study has been tried to present the most accurate information by
examining the information available on the interaet other sources such as books,
standarts, articlesAccording to the sections, earthquake information, necessary
elevator informationbasic design information of the elevator, simulation data, results
and comments are listed.
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1. GKRKK

Asans9yaperarda katl ar arasé insan ve yg¢l
kol ayl akt eér aml etrriadngporstzedildstkd e hastane,

binalardaa s a n 9 nrslaeydrderf @ kt i r mesi nde Ancdkdeprem a ©° ne

gibi doj al raumeltarcemmda asans®°rlerin Aa?ekma
kull anél amaz duruma geln rt ahtlaisyxesiel g@¢ dlee
depreml erde i dmdeanhayatasanasfIril le enahsua Kk a ma

kalabilmektedirler

Depremaasaehdl eri n kudddareil madnapeea®ndal ga
asans®rl erin nda pasalar | meyédahae gelanast msadag nbu

a s arlersl® mahsur kalabilmeleridd z un s ¢ren mahsur kal ma d
faali yet | er i hayhtuirridsukr atcaayBéErhalkathd dedrre mpanp @ g &In

bakénda asans°®°id akam& é veaj &aaadba tns °mr awk uayr uesnu

duvarhajrléamypan ve sabitleyen, raylarén dik
sajl ayamrl| emasbhr é Dgpl menk tdead igra.l ar énén vy
konsol el emanl arvé hassaars °g % rmevekkabimmeatag € r | €
¢ zerkidnoder usal har edomutii misanis8zllemage&@l | anél
Bu sebeplerle bu -alékmada, se-ilecek pa
deprem y¢skl eri altenda bu vy ¢ kparametelerd ay a n ¢
se-ilerekakmpélaaalir ©°nc¢ - eelyénkkonsol ol ar a

tasaé m - al & khmazléa rnéorkddaa |l arama- lk&krmamé k te&rn .| me s i

¥ncelikle literate¢gr araktérmasé yapél méex

depr em, digilem skirncvb.ve ¢-¢nceg bo°l ¢g¢mlerde v

Dorde¢ncye bo°l ¢ mde asa rnkso°nrs¢onl kbéalja vaunzt érsa&yn € r
detayl ar ver il mik ol up hesapl amal ar @&na
anl at e$enéiklteemr . hesapl ama parametreleri, (
simgl asyon parametrelfmde aeéklleammeé matr &€r yi |



Bekinci bl ¢mde ANSYS sonlu el emahbhaé y°ntem
a-éekl anm&kekidl uwpe -izel gelerle destekl enmi
kal abal ékl @dkemamas é aivriamékelkgiPlsterienelkleern | meées

verli mi ktir.
Alténcé b°l ¢gmde i1ise yapeélan -al ékmalareéen soa

sonu-landérél méexkteéer.



2.G! NCEL VE GENEM BDKELPRKLERK

21Deprem ve Deprem Dal gal ar é
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at ¢r ar a bdirtlan meferénslars @ fi u @ U t degremind a

k| eakmeank a §l @ ohla k i Kekil dg3ol duju g°r ¢l
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erjisi+t®ikmasaée¥hhak ayminki enerjiye d°ng¢

t manl ar éen éyné rktéérl émMamah avr e k et | ger - ekl e
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5. Sonunda yeéerték by¢ yedamenenduiurn hézé yavakl ar

6. B° y | kayalada, eski zamanlardan itibatenken gerilmelerin ve enerjinin
bir keé&smé aytaé bdham atkat naadneéer

Si smi k dal gal ar , -ojunl ukl a D¢nyadnén t ekt
kaynakl andej é g i patlamalarday, n ¥lkanlardan a ve d @prak

kaymal aréndan da olukabilirler [3].
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q > Birbirinden uzaklasan levha simrlan. (Okyanus ortast sirtlar Birbirine yaklasan levha sinrlari. cografyaharita.com R.SAYGILI 2012

Oklar levhalarin birbirine gére orantili olarak yillik hareket %3) (Oklar levhalarin hareket yontinii gésteriyor).
hizim gosteriyor). <€— Levhalarin hareket yoniinii gosteriyor.

kekilD¢2nyla :Tekt obd ky dd'adakiasleevhal ar ve hare

Depremlerin merkez usleri
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Dunya'da 1963-1998 yallan arasim meydana gelen depremler DUNYA DEPREM HARITASI R. SAYGILI 2012

keki 119631 298 yeéell aré arasénda meydana gelen d



Sismi k dal gal ar éknu grg@bkgill d°ezdeilrl i k1 er

T Si smi k dal gal ar, deprem kaynajéndan hi

T Sismi k dalgal ar, mal zeme takénmasé ol

yere takeéerl ar.

T Si smi k dal gal ar -exitlerine glérlere yer.
Bu il erl eme sérasénda kendilerine h a

glesterirler.

1T Dal gal arén heéezeée, il erl edi kl er i zemini

°zelli klerine bajl é olarak deji«xir.

T Deprem odajéna yakénl ejéena bajl é ol ar ¢

9 Dalgalarfak | € yojunluk ve sertlikler ¢zeri
veya kerelabilirler.

T Dal gal arén birl exki mi, yansémal gar € ve
Kekl ini cretir.

Sismi k dalgal ar, ACisim Dalgal aréo ve AY,

211Ci sim dal gal ar é

P wve S dalgal ar e cisim dalgal ar érRlér vV e

dal gal arénén ©°zel 6kl eri akajédaki gi bi di
T P dal°guasd (dal ga) sismografl ar tarafér
sismi k dal gal ardeéer .

T P dal gal aré hem kateée ol an tak gibi yg¢.:

T P dal ga&28ég®Rekli t¢] ¢ edkintei hiatr meekyexitileri yapar
geri haeket ettirir Bunl ar sékékmal amdganar €déy

dal gal ardér .

9 Pdalgalaegenel | i kl e k¢-¢k hasarl ara sebep
T P dal gal aré yerin i-inde en héezl édeéer.
T Havada ses hézénda (330 m/s), grani t

hezernsadeér



1 Bazé zamanl arda kedi, k°pek vb. hayvanl ar

deji ki k te[pkiler verirler
dal gal arénén °zel6li kleri akajédaki gibidir
1T S dalgalareée (i kincil dal ga, kesme dal gas:¢

dal gal arder .

T S dal gal aré da P dalgal areyl a2adgme dojrul
ger ¢l eceji czere yer ygégzeyini sékékma kKek
dojrultusunda il eri ikey weeyatay olaraks me har el
hareketlendirirler.

T P dalgal aréna g°re 1.7 kat daha yavakterl

T Seveéelar k es me gerilimlerini s¢rder medi k

il erl eyemezler (Su, séveé erimik tak, yer.i

T P dal gal ar é@éna g¢g°r e sabebhdahaykeshd ki kged nildiijre esra h i

ol mal.ar édeér

1T S dalgal ar é, havada ve suda gidememel erir
g°re daha b¢yé¢k ol duju i-in daha yekecede
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212Y¢zey dal gal ar e

Love daRayleigh@& | yeasé @likintaikp ¢yz¢cezey dgitgmnsé v
dal gal ar @énén hkaer kel &t e °© géIr.lcil kmed& kie ddiarl gal a
°zelli kleri [36kajedaki gibidir

T

Love cal gal ar é, yatay polarize y¢zey dal

Dénya'nén yatay kaymaséna neden ol an vy

1T S dal gal ar & gi bi ke s ngerihareketiai yagayalagk e i | €
yaparlar.

1T Love dal gal ar e, cisim dal gal aréndan ¢
dal gal arénd«daméeddlma hpglkket ederl er.

T Bir Love dalgasénén par-acék hareket:i
ol ukturur (enine dal ga) . Genli k veya
arttek-a azal ér.

Rayleigh& | gal ar énén ©°zel6:i kl er i Ku Kekil dedi

1 Rayleighd&| gal aré&, <cisim dalgal arénén d¢gny
ve cisim dalgal arénén ve Love dal gas:¢
hareket edéer.

T Rayl eigh dal gal aré hem aradakayh arl eak eatk yh
di key Dbi r rekkiederlez.mde ha

1T Deprem anénda hissedilen sarsénteéneén
ol urken, ara- otoparklaga&nkddar gRetil inn
Rayleigh& | gal ar édeéer .

T Dijer dalgal ardan dahaleb¢gyé¢k bir sar si

T Rayl eigh dalgal arénda, hareket bir o k
yuvarlanma nitelijindedir.

T Rayl ei gh dalugaus;é n@éeapryecojiunnl b¢y ¢kl ¢ ¢,

deprem derinliji, yer kabujunun jeol o

vedepremdk opma y°nel i mi faktorl erine bajl
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kekilY¢2zelyl glal aeeaséyl a Lovégsl.ve Rayl ei gh o
213Ci sim dal gasé verxgraxtéakygmasrpen Kk
Yukareda izah edilen cisim dalgalaré ve yg¢ze
far k1 énll éakrldaérr :k u

T Cisim dalgal aré y¢zey dalgal aréna g°re da
T Cisim dalgal aré y¢zey dalgal aréna g°re da
T Y¢ézey dal gal arénén genliji S dalgal arénda
T Yé¢zey dal gal arénéen par-acék bhaiyeket i ci s
ol dujundan y¢zey dal gal aré daha fazla has
T Yé¢ézey dal gal arénén genliji, cisim dal gal a
daha az azal dejeée i-in y¢zey dalgal arée -
uzakl akan sarsédtekrean den, °bemlniedénl e gel

dal gal aré en yéekeceée dalgal arder

2.1.4Deprem parametreleri

Deprem parametrel eri araséenda odak
ejril ervemanidtdeged yer al makt adeéer . ®dak

| ar .

nokt asé,

nokt a



dalgala én yayél ék dawveaweki bmékkiekielt Aaagda&
ayré ele aleénacakter [1]:

Dalxa Capheei

kekilOd2a.kb nnoktasée, dék merkez VvH]L sismik
21.410d ak noipdsants)é ( h

Yerin i-erisindeondtepy@&amiekteadjed& | nokhian Od
adl anBarel eaynakl arda i - merkez ol arakta
21.42Dé Kk me pisardrz ( e

Yeral t endakiyerday¢ meoyit mdsed p@mantr genirk Beprerm o k t a )

anénda en -ok hasar bl asedéel depremPhgedi |

21430dak derinlifji

Depreme sebep olan enerjinin a-éja -ékte
depr emi n o daDeprednerodak Iderifliel di ne g°re séfj, o
ol arak séneéefl andér él apapgarl.arDean makd epa ltean

hissediliter Sé] depr emé ke edjéar flagnkclaak daha Kke¢.- ¢k bi

T¢rkiyedde genelli kl e sé] depremler ol mal

2144Exk ki ddefriilzoseit) e

Ayne Kiddetl e sarseéel an ktaldkat dehia rBanun b i r b i
tamaml anmaséeyla ek kKiddet haritasé ortay.
ejrilerin olukturduju yani ki ejri ar a

y°n¢sgyle, kiddet bakéméndan séneérl andér el |



2.1.45ki ddet

Depreming¢gnydeer yhi ssedi | di i bir b°l gedeki et k
Ki ddyetpiéglaanrl,eé | ar ve - ekirledreirni n, zleirn ntekiseder
belirlenmesi depremin bg¢y¢ kddagki ¢ a kyo@&fad&l adreeéen nde gri e me
karké g°skémgtiblki edkyableapnr e mbavillerziap@Eminc
etkilemik olduju her Keyin depreme g°ster mi
Géenegmegzde en yaygxdmddeltarcek veedllleanél"avirer cal | i
"MedvedevSponhewKarnik MS K) " K i dedde.t cet vel

2146Magnit ¢d

Deprem ol ur kemj ianién a° Maégksmigtd zetn. al et s el ve (¢

magnit¢gd dejerleri ol mak ¢zere i ki gruba ayr

GOozmmeev!|l erinin bildirdijiyl magnigt {4 didirad ekl emiérc &
¢¢nkye¢ ddeeprrienm voedyaak | €€ jol.abMagekt gdgr aynée ol a
depremden & ] ol ané daha - qgldei hasoaraneél udkathuar ua X e rn .
ol ukt ur Buwduturadd diteRichte r ol - ejJ i (mageiltl ¢d) ediepri el

tespit etmekt® | d Wwkn-eamlyierbitrut makt adeér

Depremin kKiddeltgti avastmadai baze exitlikler me
Kiddet veejmamglnert i, dar a flearkdg keid adk®in &u zmellegre 2. 10
verilebilir:

¢Ci zel gDepreéink Lddet magni t ¢idl idkkais éndaki

kidd| IV V VI Vi VIl IX X Xl XII

Richter | 4 | 45 | 51 | 56 | 62 | 66 | 7,3 | 7.8 | 84

Magni

22T ¢rkiyednin Gg¢gncel Deprem Tehli ke Haritase

1 Ocak 2019dr i hi nde ye¢rorl ¢Kie Tdrrkeiny ek elxa dr e2n 6Todr
Haritaséna g°re,biyurkdewsmuma wnn nb gdyegpkkem af et é
alténda ol duSen58& €t ¢ mekt edn@vaaamxkemeéaer den,
ne k@aydbekimiikypdmi®lkdama&i 5o Yylkaaplake 4 11

ér méhigidéarr Kaskteaptriasvter i | erl e birlikte, de

hayat

e
veya aj

10



ortal ama 3 1 0 Ohayati aotarakn dtldlenrdekté 2e07D 4 yape has
g°r mek@Geeldeicrekt e de ol abilecek yékéecé de

uj r anma-mars €d e p°r relmeemlkearg reael eeknigmegjrsi-ee kit 1 r

kekil g2rgddcan Yeni Ter ki ye [7]Ddepremekaynak e h | 1 k
parametreleri, depr em ktaitkasl eolg | mao e lvlee ry ebn
harita ol arg@a&knin vgeenayernént AFAD vear afyed g
hazeéer | ankmeekitldare2 [gP]r ¢ | en bir ©°nceki Depr en
f ar k|l éyenoHardadaglle pr em b° 1l gel er i yerine en b,
gosmekilTlkr ki ye depr enr itsekh!| h &rei thaasréisk chesjéi | d
haritaB rcd ukt ur ma&kprie-mim y ap él aduamuwebilmeks f us a
depremin ekonomiye ve e Wwree veracajl ar & huezararpalnvagma k v ¢

kayamenu-| ar éinrskhgitas@ eag leink t uektedal[K]. ger ek m

Ver.i topl aman byi®dnare mDepr athe G°zIl em Ajl ar é
g°r ¢l eceji ¢zere depremlerin i zlenmesi VE
ve bu g°zlem ajlarénda bulsuisamomgrdépaenhae
verlerk e ki | g2.rgd cear elprrekm y€EelD i ke Haritaseéneé

kull anél mékt ér

TURKIYE DEPREM TEHLIKE HARITASI - ’@“"

Bu harite, Afet ve Acil Durum Yonetimi Ba;unrg (AFAD)la rafindan Ulusal Depr emAagl rma Program: (UDAP)
kapsaminda desteklenen UDAP-C-13-06 kod n rkiye Sismik Tehiike Haritasinin Gancellenmesi” baslikli AclKLAMALAR K
projenin sonuglari kullanilarak hazirianmistir.

EN BUYUK YER VMES (g) p
Bu harita, zemin kogulu (Vo) =760 mis esas alinarak haz rlanmistir. Yerel zemin kosullannin neden olabilecedi DlsUK _‘a YOKSEK
sivilagma, blylitme, farkli oturma gibi tehlikeleri icermemektedir, TEHLIKE TEHLIKE

00 01 02 03 04 05 \

Kaynak Gosterme; Bu haritanin kullaniimasinda *AFAD, 2018. Tirkiye Deprem Tehlike Haritas:" seklinde kaynak 50YILDA ASILMA OLASILIGI %10
belirtiimesi gerekmektedir. (TEKRARLANMA PERYOD 475 Yit)
20186 Haritanin telif ve iktibas hakki AFAD Baskanligina aittir. AFAD'in yazil izni alinmadan elektronik, optik, 0 100 200 400
mekanik veya diger yollaria gogaltimast, dagitiimas:, basiimas:, yayimlanmasi durumunda gerekli hukuki yollara ol HiSinin e — -

bagvurulacaktir.

keki lOc2a.ké 22019 tari hi nde yeyDegpregnrTehlikgse gi r en
Hari ttasé [ 7

11



DEPREM BOLGELERI HARITASI®

I. CERBECE |:|

OI.ERBCE l:l
) 1] 120 Kilometre I¥ .DERBCE

v T.C Bayind ek ve fokan Bakanlifz, 1008 [— l:l
B domen, M. Nurbs ve H .Giler'in 1097 y bnda hagirlad b, ¥.DBRECE
" Cograll Bilgi Simemiile Deprem Bdlgelerinin faoe mmen " kissbindon alinmegr » .

1 merkesi L]
AFBT ISLBRI GEMBL MUDURLITST 1 gmin

DEPREM ARASTIRMA DAIRESE
ANEARA -TIRKITE

keki l192.67 y:él énda yayénlanan ve yg¢rerl ¢gkten
b°l gel er8f. haritaseée |

= r = = » n = - >

BULGARTSTAN

TR TN |
t i

Z I N T a

g

i

AF ADO 'I‘;k\:‘,,ﬁ_l szln,-\m\'uclu‘g(

Ater

i ma vt

keki IT¢2r. k8 y:e DepAjdmr@°[gHlaemt as é
23T ¢rkiyedébnin Deprem Tarihi ve Deprem Kstati:

kekil 2990 gdlad (djagrasygxrapiAé r i ka | evibdusad ar asénda
Te¢rkageni Kk a-éeddn balrdiwMdryde dazketyi Anadol u Fay Ha
Doju Anadbolve BayéHanadlepruermakuiajtéareda bul unm

12



keki IT¢g2r. k9 y:e'yi etkileyen ve a[ilOphsénda b
T¢rkiye' nin bulunduju cojrafya, 15001 ¢

bey ekl ¢ ¢énde 23 dHE]Jpremle sarsél méxktér

T¢rkiyebde 1900 yél éenéen °ncesi d°neme ba
bilinen en eski 7 ve ¢stg’hlteckéedippraamlbeé
T 10 Eyl ¢ 1509"'"da 7,2 be¢yeéekl ] énde " B¢
T 23 kubat 1653'"de 7,5 b¢gyekl ¢jénde " Doj
T 17 Ajustos 1668"'"de 8 b¢gyekl ¢jénde " An:
T 10 Temmuz 1688"'de 7 b¢gyekl ¢ énde " Kz mi
19002014 yéellareée araséndaki depremler a-=e€s

b¢yée¢k mbdeprarasénda en yékécé veremlan Kkay
Anadol u[llAverigennse dayad éaréd k «k°yl glllsér al anabil ir

T 27 Aral ék 1939' dak¢gk 7Er9z ibnicy@&rk | Iyd) pyrnddheik ;|
hayat énée kaybettivel1ll60 ®dilni rcikviakié nydar ali

T 194 2TokdateErba'da7 b ¢y ¢kl ¢J ¢nde meydaliakigel e
hayat éneé kaybetti

T 26 Kasém 1943' e b g & glk@idai pkd alleep r e i S 0onl

bin insan yakaméneé yitibinadliar émi nderrtctee
yék,el de

T 19 AjustoMuklouent' ' Mar 60 9 i breggkhdé ¢ndeki
sonucund2bin3 94 ki Ki hayaténée kaybet mi Kk, 1°¢

13



T Muradiye Depr emi sonucunda 3 bpiakl 846kki ki
500 kiardie weaer al0 bin bina hasarl é ol arak Kkeze

T Kocaeli G°lc¢k'"te 17 Aj dapdgelendepr@fide' da 7, 4
17 bin 118 ki ki ninki°nlidng jdee y2abr dddii anned éyj aek évne
bir-ok Dbi nanévre yhaa syaérkae dudjgr¢aéd akjady €t | ar

T D¢zce' de 12 Kasem 1999 da 7,2 begyeéekl ¢] énc

kaybetti, 2 bi rtoplamd848kin A0 bingda masal neepddn@a v e

geldi,

T Van'én Tabanl é il -esi mer kezl i 23 Ekim 2(
25sani yie vse, red0o 1l ki Ki °l dg¢,

1 Van, 9 Kaskn ¢k bbl'rdedeprein] @€ baghakbarspddRi
depremd€ 5 bina yéekel deé.

Akaj éda veri-2.ehqholtarz,el ] a2z 12- | i niversitesi K
web sayfasénda yayéenladéjé deprem verilerind

¢i zelddke 2T Z2r k iiy2e00ldde yle9d00ar &€ araséné g°steren
depreming magbhtgan kayeépl arsfaweladnraeadgrneé bi na
gosterem®°mill gpethdegniol ygpe 561 n gemeneydamal e ol an 1

gel di gelogte g2r 3| mektedir.

¢i zel gle00-2012y el draasmepddnay el en 5. 0 ve ¢zeri be¢yeé

depremlerdecanthgnbeckaynwbdi amé hasar e

Magnit¢d Can Kayhb Bina Has
5.01 54 5 759
5.571 5.9 27 533
6.071 6.4 38 2566
6.51 6.9 465 4397
7.01 7.4 1439 12736
7.5+ 13763 58703

¢i zel gedeergi®lregrl edkéj énda 7 ve ¢reaenoik depr eml
yeéekoeldwbjvie, ¢zerindeki depremlerde ise yapéel a

g%°r ¢l mektedir

14



¢Ci zel gle00-2.03L 4: Yél |l are Araséndaki B¢y k

Magnit ¢d Deprem Sa
50154 4
5.51 5.9 53
6.01 6.4 27
6.51 6.9 21
7.01 7.4 11
7.5+ 4

¢Ci zel @tee 2i.le T¢TiTROY409gel 18086 arasénda me
depremlerden kdédpeéml &rivre gaeéadliar énén daj
depremlerle ilgili istas t i K i veril erdeée aml akiézled bgielleecre

¢l kemi zibg ygikr edeprem tehdi di altéenda ol di

¢Ci zel gl800-2.04 4: Yel |l arée Arasé&ndalkit B¢ W)k SA

ki ddet Deprem Sa
\Y 1

VI 21

Vil 22

VIII 47

IX 22

X+ 7

15






3. ASANSEIEMANLARI VE DEPREMKN ASANS¥RLERE ETK
Asans®°r ¢n maki nakorksed la,v ukza rrkaéy , a jkéardln @k v bk a

kekil.B3i. 1tdedze
k el

el emanl ar é kga®prs¢éal nmeéenkdtae dk wl | a

eki pmanl ar ve Kk

patenl er,

avuz raylar

Kontrol paneli

Motor jeneratorii

Kilavuz raylar
Aski halatlan
Patenler

Kap1 mekanizmasi

Kabin etegi
Parasiit diizeni
Fleksible kablo

Kars1 agirlik

Kat kapisi

Tampon

Tampon sasisi

Kumanda panosu

Asansor makinasi

Hiz regiilatorii
= Saptirma kasnagi

< Son kat salteri

~r

\ 7

Kap1

Kabin iskeleti

Karsi agirlik rayi

Kesici

En alt kat salteri

Hiz regiilatorii

germe diizeni

tesi sine ai-¢t bol ¢ ml

17



Yapéel arda asans®aderyeraislammms°betkaurnyuse -el i k
n

ol uka di key ol ar akkuzunlnama shéunaenaktramkréd i rAsial

ajerl eje kel avuz ray adé verilen elemanl ar
s

i -erisinde hareketi sedekronesro.| Kaéd eaavywlea rirdaeyn ,a r k
asans?©or kdwwuasr U maur ré n a sabitl enmesi Ve birbir

kull anél an esamanl amnl al eauvaeahi zal anérl ar .

3.1 Mekanik Ekipmanlar
Kélavuz ray, paten ve komasem mekakitlkdeélremanl

3.1.1Kél avuz Ray

Kabi nin d¢kKey hareketl erini kel avuzl amak, y
parake¢gt fren tertibateée -al éktéjenl@a kabini d

Kelavuz rayl ar di k ve aasaé¢é abenwydakin mabate ol

gerekmektedir [13]Ké | av u z ray profildi kekil 3.20de ¢
sebebiyle T py f i | adéné&ehkhilmalBt 3Ehé¢ £ ag? ékeell ewhuas é
raylarén u- késméndan 4 céevaBajlidret@dijevh&sé

kal enl éfeéy kkebhheénkéej e kkaédlaarv uozl nrashylteddéerr a s[ €1ln3d] a
rayén kuyu destefji vardér [13]. Bel | i aral e
kuyusu duvar énkte shaag |l amadaxkrayadiejeies il eelige 3.

ve ¢izelge 3. 206édlembudaypamr&maddr7r 0 MPa il e 52
ol an -el i k mdl3zkeenkeidle n3 .;4rbettel |kierl avuz ray, ray
konsol bajl aRay skkawramd etbérinakgaré&ngat eéh-al e
Bajlanteée | evhasé&uddijaamréll earriake¢ ibzdligd ed.i 4

k

7, e
S

C

b

keki |As3an2s°r keéelavuz ray profildi [ 1

18



¢Ci zel gkeé l3a.vluz: Ray °1 - ¢l eri [ 13]

Ray tipi b h k n c g f my m, t ty d

T 45/A 45.0 [45.0] 5.00 - - - 2 1.95 2.5 2 9

T 50/A 50.0 [50.0] 5.00 - - - 2 1.95 2.5 2 9

T 70-2/A 70.0 170.0] 8.00 - - - 3 2.95 3.5 3 13

T 70-1/A 70.0 165.0] 9.00 [34.0] 6.0 - 3 2.95 3.5 3 13

T 70-3/B 70.0 149.2 ] 158812541 95| 79 | 9.5 3 2.95 3.5 3 13

T 75-3/A 75.0 162.0] 10.0 {30.0] 8.0 - 3 2.95 3.5 3 13

T 75-3/B 75.0 162.0] 10.00 130.0] 8.0 | 7.0 | 9.0 3 2.95 3.5 3 13

T 82/A 82.5 [653] 9.00 [254] 7.5 ]| 6.0 | 8.3 3 2.95 3.5 3 13

T 89/A 89.0 |62.0| 1588 33.4]10.0| 79 |11.1]| 64 | 637 | 7.14 [6.35] 13

T 89/B 8§9.0 162.0] 158813341 95| 79 [11.1] 64 | 637 | 7.14 |6.35| 13

T 90/A 90.0 |75.0] 16.0 |42.0]110.0] 8.0 {10.0] 6.4 | 637 | 7.14 |6.35] 13

T 90/B 90.0 |75.0] 16.0 |42.0]10.0] 8.0 [10.0] 6.4 | 637 | 7.14 |6.35| 13

T 125/B 125.0 | 82.0] 16.0 [42.0]10.0] 9.0 | 12.0] 64 | 6.37 | 7.14 [6.35] 17

T127-1/B | 1270 | 88.9] 1588 [445]1 95| 79 |11.1] 64 | 637 | 7.14 [6.35] 17

T127-2/B | 127.0 | 88.9] 15.88 |50.8] 9.5 [12.7159] 6.4 | 6.37 | 7.14 |6.35] 17

T 140-1/B | 140.0 ]108.0] 19.00 [ 50.8112.7112.7|159] 64 | 6.37 | 7.14 1635|215

T 140-2/B | 139.7 ]101.6] 28.60 | 50.8119.0]143[17.0] 64 | 6.37 | 7.14 16.35]21.5

T 140-3/B | 139.7 |127.0] 31.70 | 57.1 |25.4|17.5[254] 64 | 6.37 | 7.14 |6.35]21.5

p=5mm:; " p=8mm: o p=7mm; o p=7,5mm

A : soguk ¢ekilmis kilavuz ray B : islenmis kilavuz ray

¢i zel gkeél3av2uz: ray fiziksel dejer |

Ray S q I Wy Iy Iy Wy 1y y

tipi 10° mm® | ke/m | 10° mm* |10° mm’| mm [10* mm*[10° mm’| mm | mm

T 45/A 425 3.34 8.08 2.53 13.8 3.84 1.71 9.5 13.1

T 50/A 4.75 3.73 11.24 3.15 15.4 5.25 2.10 10.5 | 143

T 70-2/A 10.52 8.26 47.43 9.63 21.2 3.13 6.61 14.8 | 20.2

T 70-1/A 9.51 7.47 41.30 9.24 20.9 18.65 5.35 14.0 | 204

T 70-3/B 11.54 9.30 27.50 8.52 15.2 | 25.80 7.54 150 | 17.3

T 75-3/A 10.99 8.63 40.35 9.29 19.2 | 2649 7.06 155 ] 18.6

T 75-3/B 10.99 8.63 40.35 9.29 19.2 | 26.49 7.06 155 | 18.6

T 82/A 10.9 8.55 49.40 10.2 21.3 30.50 7.40 13.2 | 19.8

T 89/A 15.7 12.3 59.52 14.25 19.5 | 52.40 11.80 18.3 | 20.2

T 89/B 15.70 12.30 59.60 1450 | 19.5 | 52.50 11.80 | 183 | 20.7

T 90/A 17.25 13.55 102.00 20.87 | 24.3 52.60 11.80 17.5 | 21.6

T 90/B 17.25 13.55 102.00 20.87 | 24.3 52.60 11.80 17.5 | 21.6

T 125/B 22.83 17.90 151.00 26.20 | 25.7 | 159.00 | 2540 | 26.4 | 24.3

T127-1/B| 22.64 17.77 186.20 3040 | 28.6 | 148.00 | 2340 | 25.6 | 27.5

T127-2/B| 28.63 22.48 198.40 30.90 | 26.3 | 230.00 | 36.20 | 28.3 | 24.6

T 140-1/B| 35.20 27.60 404.00 53.40 | 33.9 | 310.00 [ 4430 | 29.7 | 32.4

T 140-2/B| 43.22 32.70 452.00 67.50 | 32.5 [ 365.00 | 52.30 ] 29.2 | 34.8

T 140-3/B| 57.35 47.60 946.00 | 114.00 | 40.6 | 488.00 | 70.00 | 29.2 | 44.2

A : soguk c¢ekilmis kilavuz ray B : islenmis kilavuz ray

¢i zel gkeél3av3uz: ray kavrama teérnaj
%) A B C D E F G H

T1 MI10 32 23 16 12 5,5 5 11 23
12 M12 39 27 19 15 7.3 6,5 13 27
T3 M14 45 30 21 18.5 9,5 8 13 34
T4 MI16 50 34 22 20,5 10,5 8.5 15 40
T5 MI18 55 37 22 23 13 11 17 42

19
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b2
b3

Kalinhk : v

keki |IKe3.a3vuz rayllagv lmagsas&l dbvayd amay t ér naj ¢

¢i zel gBeaj3.adnt:é | evhasé [13% el l i kleri ve e
Ray d bg b3 11 12 13 v s
tipi mm| mm | mm | mm | mm | mm | mm @:@m % E
T 45/A 9 50 25 160 65 15 8 MZR-25 A8 Tl
T 50/A 9 50 30 200 75 25 8 MS8-25 A8 Tl
T 70-2/A 9 70 42 250 [ 105 | 25 10 M12-35 Al2 T2
T 70-1/A 13 70 42 250 [ 105 | 25 10 M12-35 Al2 T2
T 70-3/B 13 70 42 250 | 105 | 25 10 M12-35 Al2 T2
T 75-3/A 13 75 43 240 90 30 10 M12-35 Al2 T2
T 75-3/B 13 75 43 240 90 30 10 M12-35 Al2 T2
T 82/A 13 80 50.8 216 81 27 10 M12-35 Al2 T2
T 89/A 13 90 572 305 |114.3] 38.1 |10/13] M12-35 Al2 T3
T 89/B 13 90 57.2 305 |114.3] 38.1 [10/13| M12-35 Al2 T3
T 90/A 13 90 572 305 [114.3]38.1 [10/13] M12-35 Al2 T3
T 90/B 13 90 57.2 305 |114.3] 38.1 [10/13] M12-35 Al2 T3
T 125/B 17 130 79.4 305 [114.3(38.1] 17 M12-35 Al6 T4
T127-1/B| 17 130 79.4 305 [114.3(38.1] 17 M12-35 Al6 T4
T127-2/B| 17 130 79.4 305 |114.3|138.1] 17 M12-35 Al6 T5
T 140-1/B | 21.5| 140 92.1 380 |152.4|31.8| 25 M20-65 A20 T5
T 140-2/B|21.5( 140 92.1 380 |152.4|31.8| 25 M20-65 A20 T5
T 140-3/B|21.5( 140 92.1 380 |152.4|31.8| 25 M20-65 A20 T5
A : soguk cekilmis kilavuz rav B : islenmis kilavuz rav
RAY
TIRNAK

O L LII:_]
KONSOL

keki |IKé3.advuz rayeén térnakl arlda konsol el e
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3.1.2Patenler

Kabi n, patenler ile kélavuz rayéna kabini:
PatenleB ayr é ti kayan rpatBam, ad®ner paten, teke
kekil 3.50te sdgBlaséyla g°r ¢l mektedir

-

Z|
Nz

NEN

VAR_IL\‘ \\ \\

kekilKe3d.abvuz raylar ¢zerinde kull ar
Pabu-1ar, g°vde késmé d°kme demirdden ve t:;
cretflid]l Kel avaayz ve paten araséndaki S¢rténme
kokull arene i yil ektirmek i - i rfakatk @eKerkekiiu z ra:

patenlerdk € | avuyajrlagh ma mé k[13p|l mal édeéer | ar

Tekerleklipatenlertk e uavr ayl ara ¢- adet kendi etrafén
tekerlekler iles ¢ r ¢ekdsiederler ve betk er | ek | er |, pl asti k veya
edi | mititkr @k iuml er ol duk-a azalteéel mékteéer [ 13]
3.1.3Konsol

Konsol , kelasvars°r ayduwmytesunun duvareéena

bozul mayan bir yaK®@amas otdluamagaryé bsagjl laama.

bilinmektedir. En az S235JR (St7 ) kalitesinde -elik ma |
Kull anélan bu -elik mabaze®@é&®i MPgdEkrmanad &
Konsol il e rage baybkeavnembajbBanakl| ar éedeée
konsol ¢zerinde olan ve kéelavuz raya uyur
bir el emandér . Ray kavr 833IR (S&2) kalkepirelea é N ma
-eli k ol maléedéer ve en az 510(19MRwkavvram& me da
térnakl aré ceéevata ve somunl ar aracél ejeé i
tutar. Konsol ve ray k&Er&ma70ébebf@gbar éeka
Konsoll arén kélavuz ray ile olan bajlant
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EKONSOL

|~ TIRNAK

:\&:}r’

CIVATA

KABIN RAYI

CELIK DUBEL

keki IKa3b.i6n :k ekbngokruazy rkaayv r ama tld)r naj &€ bajl a
32Depr emde Asans®°rl erde Olukan Hasar C¢Cexkitler

Bir deprem e€snahsaérnedkae,t ahsaadnisnde i ken nel erl e
etmek -ok zordur. Et ki S¢resi ve Kiddeti, C
asans®°r¢n bulunduju binanén yakeé ve sajlamle
tipi (mekanik veya hidrolik) ve simi k asans?®r ol - ¢ml er i gi bi

ne VvV e

(o]

esnasénda asans®°rl erdeki can kayeéepl ar

etkileyen en °nemli faktorlerdir.

Bi n

Q

| ar da asans®°r kuyul ar é, t amamen bet ol

ol

~

turul duj dregarem BiEéEmasemda&urvaelyéanas ony @seEe n .

| deenj esnajal am b°l ¢m¢gnégn asanseor kuyul ar e «

<
QO

u
p
é

S5

a asans?®or kuyul aré binalarén en sajl am

d
ul anél mamasé gerektapanshr sRyhesmedahkinas
s

apésal el emanl aréna gelen deprem y¢kleri so
| masé veya tam&@men YpaeE- aellaenmmaans| @&eyaé n € n def o
ar-al anmasé@ sonucunda kar Kk é ajulemaldr e k ve as
| makta ve sonucunda asans®°rB:mylldepgegnanél amama

nenda asanstarée abansmhasapyhashurmraddrmahsur

O 9 O T o0 KK X o

urumu ortaya -ékmaktadeéer.
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kekil 3.7deegRekil bc8] B obasszéenrdea, bdi enparleamn €sno n
rajmen asans?®r kuyul aré ylkekbayadaa kat me
durumlarh yukar eda bahsedi |l en k okneukyial °©3r.n9%0kd ao
yékél mak i stenen binanén asjamesn® ry ékkueyl unsaudr

g°r ¢l mektedir

v S

keki IDe@em&or asé yékel mayfldn asans®°r
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kekilDa3 .9 s:6ta yéekélan binanégld asans®°r ku
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Es ki bi nal ar én dinamitl e pat katyall ma £& é n
sajl amleje - ékOmak tkeekddbel .g °kresklielced i ¢zere L
yapél érken patlama sonucunda dék yapé yE
yékél madan sajlam bir kekilde yerinde dul

A
keki |l DBnami tl e patala%réel lamy bli maraénén yeék

keki |l DBnamitle patl augluamunuinnasméanm aaaan
olaraky é k el hasé [ 19
Hastanelerin, okull &arédn oVdauijw mmepédkzalne rairr
edil en veril-erka td%mre nesagr®Pg%r deprem sonr a
hasar tipleri sénéfl andér@ghaltialnigi . eBe maa
ujmasé sonucunda kull anéel amaz hale gel di’
optimize edilmesi veya yenide t asar |l anmasé gerektiJini (
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Ameri kadda meydana gelen depremler hakkeénda

edilen istatistiklere g°re, asans®°rl erde i st
et kil i ol duj u aml|l arke@p onélkdréea . g°cAreekldaprem so
asans®°rl erde, mekani k aksam e -cdoramre ml°yil cda
séralanfabilir [ 20

1 Rayv duvar kons ovlel adred mé& mee joil Inmaessei

1T Karkaséneve elkkaknmée& kajsénéen raydan -ékmasé

9 Silindir-pistonsisteni ni n hareket y°n¢gneégn deji kKmesi

T Hidroli k hortumda hasar ol ukmaseée

9 Halattaén kasnak kanall aréndan -é&kmaseé

T Kar kas makar al arénénknvaes ép avteenk eki hl errai

bozul maseé

T Rayl ar ém lasyans®ndaki di-jf ege-dmesanéwd ar | a
def or me ol masé
T Kumanda panos® We nmareonyarlEaj lyer deji Kt

kekil 3.123.146 Ilrerol ukt urul masénda Prof. Dr . C. Er de
y ap mé k A dudeay fouthe feffect of 2011 Van earthquakes on eleodith

isimli- al @ékmaséndan yararl anél méxter.

Farkl & deprem b°l gelerinde kKehir odakl e dej
asans?®r | emptedilerehasartatbekv a @ seden b°l J2il erde veri|l

3.2.1Van Depremi

2011 Van depreminde i i8K¥0deglen, | aneknt £dri rt i Klek
3130 hal atl & tahri k k 8Hodaniaking daaesiaoimayarr | er d e, !

asans®°rlerde ger-ekleken hasar -ekKitlerinin
asans®r tipleri g%z ©°ng¢ ngelmektede-ndéej] énda Ku has
T Karké ajérl éején raydan - ékmaseée
T Karké ajérl ek -er-evelerinin keéelavuz paltl
1T Karké ajerl ék tabakgElndeasikél avuz rayl ar é
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T Konsol el enkaenkéi lej3i.llnTesgiérkélkbli | 8r1820c¢
T Kat kapel arée soahkanmasé ve dijer soru
T Hal at én kasnakdhlaatdam 2z e@&dkenlasmemes:
T Takéyécekohnasloalt lealreema nl ar eéna t akeél mas:¢
T Karké ajéerl ék ajeéerleklarénén kabin ¢
Servis Asan
— 3%
MRL (Makine
Dairesiz)
15%
~——_ Elektrikli Halat
Hidrolik Gekl ki )
15% Tipi
67%
kekil 28112Van Depr emi Kncel enen Has:
Kat Kapeéel ar é
Sorunlu K
13%
Ray Konsol |
Kéer el méxk
Hasar
14%
Kar k& A]
G¢evenl ter -eve
Tert i i Raylardan
Tetikleme _——— ¢ ek mas{
Hal at & 52%
4%
Kar kK é
ter-evesin
Pabu-1laréenén
Ker el masé
17%
kekil 28113Van Depremi HAadand®r ITarhirn kH4d
¢tekit Oranl are
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Kat Kapél ar é _ .
SékéKN Kar ke AJ ¢
Sorunlu ter-eves
15% Ray_lardan _
¢tékmaseée
/39%
Halatlar
Konsollara____
Takeéel mécxk

16%

Halatlar
Par -al_anméem™
veya Kasnaktan
¢éekmeéck
15%

Kar ké AjJ ¢

ter -evesi

Pabu-1 ar ¢
Kér el mas
15%

kekil 286114Van Depremi MRL Asans®r Tipi H;:

32217 AjJj ust osi G99 kK zDeiptr e mi

17 Ajustos depreminde asans®°rlerde meydana g

Karke apayl akldan ékmasée ve kabinle ar |

Kal dérma hal atl arénén hasar g°rmesi vey:
onsol |l amasénvbagpaakar al mase

Kel avuzl arén kéeérék veya gevkek ol maseé

Kabl olvaarléanr éynud an - é k nmaasséeé veya hasara ujr

= =4 -4 -4 -a -a
Py
3
<
=~

Bazée rasmowsl°uk!|l aréenén yekél masée ve kabinl

3.2.3Seattle Depremi

kel3il3 tSeeat t |l e depreminde meydana gelen asans'

or anl ameldedig Gengl dlarak maddelera | i nde ku «kekil dedi r:
1 Kabinlerink € | aavyulzarrdan - ékmasé
T Karké ajérléeklarén keéelavuz raylardan - él
T Kabin vel &jagrk é- aarjpe@dk mas é
T Makine kiriklerinin yer dejiktirmesi



1 Kat kapésé hasarl ar e

T Ray konsoll arénén duvardan veya Kkiri
Ray Asans®r |l er
Konsoll arénén / Kél avuz

Raylardan
¢tékmaseée
5%

Duvardan vey
Ciri et o
Ayr el ma
20%
Kat Kapésé
Hasarl ar é
7% 00—

oy

Makine
Kirickl e

Deji ktirmes _
Kar Kk é
1% L T~ Ajerl ekl
. Kéel avuz
KabA'_n Ve _K Raylardan
Ajéerl éjeéen ¢Eékmasé
tar pékmaseée 58%

9%

kekil S8Batlbl e Depremi Asarsa‘nrllaerédeKki
3.2.4Christchurch Depremi

Christchurch depreminden sonra yapélan at

el de edi |l mi ktir:
T Asans®r Sayésé: 1936
T Takél an yer dejeikktlirrgmes adyeepsrée m 54e0d
T Karké ajeérl éeklarén keéelavuz rayl ardan
T Asan8§ r kKkafténén yapesal hasara ujrama:
T Yéksek oranda tamire i htiya- duyan a
T Tekrar kull anéma al énamayacak asans?®

3.2.5Miyagi i Japonya 1978 [2P

19786de Japonyadbda meydana gelen depr emd
or anl a3165 dkae kgi°lr ¢ 1 ebi Il i r. Hasarl ar maddel e

T Makine ve motorun yer dejikKtirmesi

N

T Karké ajér |l ek nbilno krl aayrléa rvdea n- e-ré kenvaessé
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(o]

1 Kabinrayé ve karkeée ajérl ek rayé konsoll ar
i -eri sinderkdlmodz¢uzl gngansl €¢, jargeé rkéarb i kno msaoyll | ar én

ayr él mase

1 Raylwe échi J er mekani k bajlanté par-al ar én

Dijer kani k

Par - ale Makine Motor

Ejil me ve a——  Yer Dejikti

Burkulma 13%

7%
Paten Deformesi

11%

Ray / Kar ke Aj
Konsol ar é Bl okl] ar é
Ej il mesi \Y; ter -eved
Duvardan veya T—_Raylardan

Kirikten 49%

Ayr él masé

20%

keki |l MByagi : DepremiHaAaangexI28n1 d ©Okianl ar é

kekil KBng&adl : ej il neassé [h2alsl]lara ujr a

30



kekil K8ng4ga8l :ejil neass§®] hasara ujr e

33DepremKuvvetlerinin Asans®®re Etkisi Konus
Deprem ol dujunda a-€j a -ékan ener ji da
olukt urduju deprem kuvvetl eri vardeér . Bu
hangi y°nde et ki edeceji bili nmemekle b
yerygé¢gzeyinin °zelliklerine, bi nanén mal z
deprem dalgg&snén <ci nsi ne, deprem ol an merkezin
ol arak dejikmektedir. Bu sebeple deprem
kuvvetinin etKki edebil eceji en y¢ksek tel

Deprem kuvvetlerinin binalara ve asaf rel et k i standataremevicuttw. Bu
standartlar ASMEA1 7 . 1 standardénda bul un arid 8. 4

st and aBelitded &andartar i - er i si nde bi na standart
kull anél an dejikkenler mmvguyukl|l et dojondag
incelenirken ASMEA17.1, TS EN81-77, IBC 2018, Eurocode 8 (TEN 19981)

standartl ar e beraber dejerlendirilmelidi
menkei | i ol dukl ar é I -1n yer | i deprem h:
Kurumunun harita verilerinden yararl aneéel
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34Asans®°rl erde DepremEalemKark&eATemamnbatl ar

Depr em aasnaénnsd®ar ¢ n de parseamis °arl¢g éklualmaasnéma kt a ol ar
géevenld o bir Kekil de t a h b Bigteeterinin ihasaras aj | an ma s
uj ramansiénniémi ze edi |l mesi i -i n ubaneanaRnaeéent er

Bunl ardan en viepgmésnehkhs?t gneéeépaési smi k kalter
Asans®©°r ve aksamlarénén tasar ém, mont aj kai

sismk durum, ayré birer bakl ékta incelenmekted

341ASME Al17.1 Standarde

ASME A17. 1 standar deénkKdlaEkEMAN i |Agsialnesr® r i -Sann,. Ti c .
taraféndan hazérl dokhpmadDepdem RPEpdaPangél mexkt
ASME Al7.1st andardénasfyPrerin demaseemei dayabhéki et
Kar[Rd:ar
T Binada bir adet sPstbakgakasésmgdieal gaimadej €
panoya iletir, kabin hareket halindeyse d
kapélaréné a-daur wvmrusarge sedékKardakt a dur uyo
servis déké durumuna ge-er,
T Karkék akarteéeri: Dapkeéem aj@&mrds£greda rlayénda
durumund&abink ar k € aj ér leénkg e-ld repmekmasé@mé kul | ané
T Depr em haléantdlaaragdrée nk a s n avketkaraastélnagrneén kasnal

yuval ar e nd a@nmgellenengsinas é n € n

1 Anad o n a n édeyreane dayanacak mz e meden, se-i | mesi
Konsoll arén deprem sebebiyle olLukan yatay
Deprem sémnasé rayl ar esnedi jtiérdreak Iraaryé n é&na v
esneyebil mesinin sajl anmaseé,

T Depremden hasar g°r memesi i -in hidrolii

konuml andér él masé

T Asans®°r¢n yapésal el emanl arénén t¢gmegnegn y
T Dé¢ékme tehli kesi ne ka&rkhkud Il knensglais® k° kel i t as
T Karké ajeérl ékusabnel emseéexkal teri

1T Depreme °zel donakemlankutmaséa panosu

T Asans®r maki naséenén hareketini engel |l eye
olacakbik asa kul l anél masé.
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342TSEN81L77 St andarde

Bu standarsdmrk &noaxkcud,l asria t abi asans®ril eri

ve acil dur unmnolaakiBlet i mi e 11 gili

T Can kaybéne yYarl elmerkaaatmak: z ey i ni

T isanl arén asans®°rl erde mahsur kal maseée
T Ya] sézelhitegEeséelerpt bl emlek,

1T Servis dékeé kalan asanrsi®gklseryet slkearék éa zk
nesnel eri korumak amaceéeyl a yoéntku ve e
kurall arénée tanéml amak

Depem anénda ol ukhasaray ¢ aansesap oidaydtagivmelenme,

Aitasarém) ovmearakKabel irtilmik ve °neml.
sérada g°Basaridmi ikt mesismismi kelkian tetyioe i | er
g°r ¢l meTkatseadriérm i vmesi ; y eré ivwemeysap € stad p raal
el emanl arén ©°nemi parametrel[@3.i nBun dejienrd,
t¢em kélavuz ray, konsol , kabin, vy¢k, pab
[23].

¢i zel gles a3n.s5° r: Si smk3k Kategoril eri

Tasarem Ry Asza?ezoorisri S Yorumlar
o R,
1<agyO 2, 5 1 Kc',-c',glfarektilic;zel
25<@04 2 ot Zerec:did zelt
>4 3 ¥nemg|1|eireklidéze

Tasarem hemepianmhsanaasankglrilreirn kK egtilne s
olarakd aj ét él mgk ¢ ¢beng w4 @' @s ankabinink gtrli e § & K ints e
ol arakndupjlegre!l % &8Bl. i el e al éeneéer

Akaj] édaki maddel et alfdarEdNe redan Bead3]r tall &mm
Ku kKekildedir [23]:

1T Kategori 2 ve 3 i-1in, en azéndan kabi

tutabilecek ¢st ve al,t tespit tertibal
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Tespit tlkeagltavbowmz | pradbu-1 ar éneén yaespitine

vy |l ektiril mel. ya da monte edilmelidir.
yerlexktirildijinde, tespit tertibatl are
mm' y i ge- memel i ve se-ilen ©°1-¢ler depr e

yanl ékl ekl a acal-néd miaalsédnéar neden

Kabin yapésé ve tespit tertibatl ar e, t a
kuvvetler doOhil ol mak ¢zere kendilerine vy
def ormasyon ol madan dayanacak «kekil de ol m

Bir depr em stéerratsiébnadtaé, itleespk &l avuz ray beé-
mini mum °rt¢grmazubummadur e

Kél avuz rayl ar én uzama yg¢zdesinin %1206d

emni yet katsayeéesé 1,8, %8 ile %12 arasénd
Hal at | arotlnl, ak@amaamk n€él® nl eyenolklaraazl!l ar, ha
yerl exkti]i ve ayreéeldejé noktalardan en f g
her 90A'sinde en az bir ara tespit i -erm
hal at -aplarénar@faeve ekamenanklkamral al an me
ol acak kekil de ol acakter. Zincirlerin zi

cihazlarzi nci r | er i n gzii+nécki &k dgkaigrdacbjreéespitn e

i -ermel i dir.
Sismi k kategori ®&énaegelkeamea €ajagrélrdje&n av esyah i
i -in sismik algélama si st emi sajl anmal éd
asans®re bilgi g°ndermek i-in kullaneéel deéej
-ukuruna yerlexktirilebilir. Pargzier titr exi
ol masé durumunda, sismi k algél ama sistem
verilir. Sismik algélama sistemi akajédak
o | - eksenli ivmenin tespiti,
o Sismik tetik %*ekityYedierO diohGd rm/ex hangi
o O5Hz il a 10 Hz araséndaki frekans tepki
o Sistem reaksiyon s¢resi O 3 saniye,
o Otomati k sistem testi O 24 saat,
0 24 saat ve ¢zeri s¢re boyunca acil di
sistemi,
o Alarm tetijinin manuel ol arak seéefeérl an
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1 Sismi k al gél amalduktan sonraars a naslltri fakaj édaki
uygul amal eder :
o T¢m kayda al enméexk kabin i - ve dur
-ajreéelar reddedi |l melidir,
o Kull anémda ol an asans®r heéezéné dg¢k
ajerl ekt any akzéamk alouloa ent s, hezl a gi't
o Asans?®r duraja vardéjénda otomat.i
kapél arée a-ék bir kekilde servis di
o ¢Cal ékmaseé veya kapel ar é manuel k
durduktan sonra kakadalreér é&id-igHl id uwrl
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4 ASANSY¥R KI LAVKUNRALY BAIJLANTI S|

Asans®©r ¢ Bs é&ruadsléanmndéam k él avuz

atay ve

y
séraseéenda
gel

k bel
d

uvvetl er

uruml drmsgom¢ ¢zerinde

sisteminindeprem kuvvetldayamamadypamé € i

di key

me k nhcelikla sis. e ¥ n

kuvvet

irl

ener ek

| er

yapeal emme é

et ki
o | u kK aak yatayuwe dikely Heprene kuwwetlanieydareaa r

Sonl

raylar ¢zerine

et mektedir

gerekmektedir.
wam Hd belimiem | ar Y

uygulaanatckRl®Ee&kma ¢

ncel ene

41Tasar ém VkalidwuKoReay | Bajl ant ésé
Tasaremda vekhé¢sapedmalaar daril er Ku kKkeki
¢i zel gleasda.rll anan -al ékma sistemini
Taném Sembol Veri
Bina Kat Sayeés 8
Asans®°r Kuyusu Y 25m
Kel avuz Rayl arén ¢ Simetrik, 2
Bir Kélavuz Ray Séra 56Gmx5=25m)
Kabin Kéelavuz Pate Q 2200 mm
Asans®°r Tipi YolcuAs an s
Asans®®°r Yol cu S 10 Ki Kk
Asans®°r Beyan Y 0 800 kg
Asans®°r Bok Kabi 0 1100 kg
00 1350 mm
Asans®°r Kabin Bg 00Q 1400 mm
0Q 2200 mm
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Asans®°r¢gn nor mal kul | anrSéeemdd el dvejrd7l kkah ulT Se il
[ 23] ve ASME Al1l7.1 [24] &ubhdaetham&hén. hesa

Kabin kélavuz ray konsoll armaknndaybhnéméi mnhc
yapél mamekt er .
kekid4. 80Ket de vizkomay | bajl antésé i-in 1isan:

uygul amagékk wlelrareé&l adurum tasarl anméxktér .

keki |IKéd.alv-kukpnsay bajl antésénén 5molik bi
Kncel enecelk toil mlne tkio &iSdoleir id e i 8t i r . kekil 4. 6¢C
standart konsol tasar éméneéen syarnémeés éwe kkeskkiill
4. 80dek&knrnsal | tasayeamé¢ edadal D] i ktilen °1-¢ler
se-ilerek incelenecektir. ¥l -¢ler ekl er keéesm
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keki IKédl.a2vuz ray

keki IKed .a3v uz

39

profili wve

ray

prof il

ray

vV e
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keki |IKéedl.avy@nsmokloan baj | anmasé

keki IKéd.a5v uuz r ayémkrlaay ék dMrearkeo ntseorlm bajl
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keki IStdanedart konsol tasar émé

keki lIDeds.t7e kil i konsol tasar émé
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kekilKaind&@oins ol tasaréemé [ 25]
42Nor mal ¢tal ekmada Kéel avuz Ray | zerine Gelen

TSEN8150 st an[26hbeidrétnidlaen k é | &ullanéarakasya nls@ s gml ar é
nor mal s&@mlnékknaynak| anan kel avuz rayl ar (7 e

bulunabilirK él avuz ray eksenleri ve etkiyen kuvvet

7
o
x— — 4 — —x
.
T e
y

keki lKéed.av uz ray eksenl26lri ve etkiyen
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Kél avuz KkuvvetlerindenikKagkaslinaalkeeni k & k&v
kuvvet (Fx)[26]:

~

Nz Qz0z o O 0Z2® O
£2°Q

Kélavuz kuvvetlerindenikKaykaslkhnhaman i keélk&yv
kuvvet (Fy)[26]:
Nz2Qz0z 0 ® 0Z® ®

€.
Zz
C Q

Kel avuz r ayl radikeykuzvet(FvIR6d: et ki ye

O 0 zQ O
Denklemlerdk ul | anél an semboll erin karkél ékl ar ¢
O :YTYekseninde kélavuz raya etkiyen kuv
O X1 Xekseninde kéelavuz raya etkiyen kuv
O :Dikeyy° nde kélavuz raya etkiyen kuvvetl
O

Bir kélavuz rayda bulunaimbitga dobwnsmbd

nedeniyle (Seyir y¢ksekliji 40 méyi gc¢

Q Standart seraffie]lst d¢gkme i vmesioo |

M = ¢talékma kartlaré i-in darbe katsayeé:
€ : Kél avuz raylarén séra adedi

Q : Kabin kélavuz [mndgtenl eri arasé mesaf e
0 : Beyalkg ye¢ke

0 : Bok kalkdn ajeéerl éejeée

0 . Kél @wmez rreastesn Q] k ¢

whdo : Kélavuz ray koordinat si stmemhine g°r
who : Kélavuz ray koordinat [sminstemine g°r
who : Kéel avuz sriasyt eknmionred i gn®arte bey[am] y¢keégneén
who : Kélavuz ray koordinat si stmmini ne g°r
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Asans®°r yké&kidla] €] Eméve ke[2]:] 4. 116de g°r ¢l eb

Dx
4
y W .l ,
.—Ti_ C | L1 .
N N ()]
Il : = o \ = 1 & | =
| ! S | \\ = =) > i
¥ xi 1 ] X
I I T ! | '
! ol | | L
'
+ Xs I
X = X2 p—
XP - &
- XC - ) I = (\
Xa |
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'Y1 /
i 1 \i
Tt

kekil Adafand®°r kabi ni Gehedduppp[R6]daj €l € mé

Dx
Dx/4

kekil Tahlilkeli durumlarda kabul edil en vy
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Depr em kaenléanvduaz r ayl ar ve konsoll aelkili -in
4. 110de gcodraylledell c agiypeivar sk badue °1 - ¢l er
o o Ow
P
W

HalaB asans®°r¢n tam ortaséndan askeél anmék o

W
W
Se-i |l mixbiod a°nl - ¢l erini tanémlayarak:

0 pT1 MMM
0O o0 p O LATH
O 06 ¢c¢mm
Kabinin k¢gtle merkezinin hesaplanmasénda

100 kg ol arak hesaba kPat eaeekiela i H &kie2 &adkin

olur:

keki |l Bdk1RabimerkeajPk ¢t | e
Bu varsayémdan yapeélan hesapl amal ar sonut
W W euwa

® ® powid
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El de edilen dejerlerle birlikte nor mal kul |

et kiyen kuvvetler ku kKekilde ol ur:

. . a
0 dede—h Q plgh Q odnppl—

PTTT

pltz el ¢ YAt == T p p TETIQ U .
VO
CZQ QMM
W PlZubE Y ppTEM W )
0 c p p phw
EZCCT”T

O vzpWwwWPpzZu oo b

43Deprem Et ki si yHtkeyenKkKévwedlev uz Ray a

Deprem sebebiyla s a n s ° r herp yatayr hemde dikey kuvvet etki edeBu
kuvvetl erin  TDODEN 8t77nj28svwe MBME Al7.1 [24]st andar t !l ar é
kull anéASMH eAdEF. 1 Ktuddndaréedamdaazé parametr el

[27]stmdar déndan al énmaktadeér.

431ASMEA17. 1 Standardeéena G°re Kéelavuz Raya Et

Depreman éasians ° r eyataykukvelera d ap € d alkh e § aof2parl € r

TrﬁZc'bZ"YZ"QZCoZ , @
Y Y C ?—2
T

As a n y&tayetkdyen kuvvetina K a] € d a ksio neukciutnldiajni b ¢y ¢k ol masér
yoktur[24]:

0 phpzY 20z 2°Q

Asans®retki warn aluvvet i n saoknaujcéudnadkain ekkii-t¢lki Jolnma m
dikkat edilmelidir[24]:

O oz 2026 2'Q
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Deprem sebahlea s ans ®°r ediekiekyi keudvevnet hes g gMdakeér e K
0wtz zm 20
Bu d°rt kludjl@amteddan késa periyot tapgarém s
akaj edakihespe minle mi[ € 8
v Ozny

Sosd e J enibdirlanmesinde AFAD kurumunuddth.afad.gov.internet sitesinde

yeralanhes p| ama ar a-klualrléa n.dd Sadreajka tFR e 8 i[28t. espi t
Yukarfeararkdl | erde kull anél an se@boll erin &
O :Deprems ebebiyle kélavuz rayl[dfr ¢zerinde
O :Deprem sebebiyl e Klavweivmimamumdbaejl[®ri ¢ zer i

O :Depremsbebi yl e keél av ukavvetinamaksiemund ¢ Z[®]r i nd e Kk i

@ Bileken be¢gyéetme faktoOr

Y Késa periyot tasarém spektral 1 vme ka
Y Késa periyot harita spektral i1 vme k¢
O Késa periyot b°l gesi i -in Yerel Zemi
O Bileken °nem fakt?©or ¢

Y :Bil eken yanét dejikim faktoorg

W Bok kabin aj éryl¢ggkjeen ¢inl & o%4 0a nmb edyegre r i
a :Kncel enecek bilekenin binada bulunduj
Q Bina yapé y¢gksekl i7Ji

Belirtilendenklemlerle bulunapat ay depr em kuv viXekseminen kel a

veYTY eksenine hangi oranl arda dajeél acaj
bul unmaktadeér. Bu hesaplama i-in 1iki dej
0 X Kabine bajlanan di keydéeneéealltamad ags't
yéekseklijinden degkegk ol amaz (alt ve ¢st
a X Kki konsol araseéendaki di key mesafe |
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Bu dejerlerle biahikRkéeéesaplt amdldaBuradalBG eanal abi |

standaratafefyand]hesapl amal ar kull anél acakter
E] &r ¢
z'0
0 C
o
. 0
O J—
o
E] &r q;
@) "0z 0
P oza
- o 0
C P ogza
Bu exi tO i kdjeeaid¥ek¥eninen or mal kKuvvet ol arak ge-r

hesaplamalard®d ej er i ne e’lOl d a meikkielksé&inenormal kuvvet

ol ar ak g ehesapldalarddadi eujper i ne ekl enmektedir

kekil 4.136te AFAD TDTH [ 28] web sitesinde vy
sonra gelen ekrahépaeéeigienii emyenharpketa s eada de
d¢zeyl se-ilir. Ardéndan yerel zemin séneéefeé
t ukuna dkamslakl gr kkye Haritasé ¢zerinde deprem
yer haritadan i knaarneltalnedieejjréenrdBaer i Khesmdplkat auku
Sistem se-i |l en parametrelere g°re Fa ve Ss de

yahae&akt et amlEml ambdéfjf énda standartl ardaki hes

keki |l ABAD3TDTH [ 28] raporl ama ekr ané
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AFADOéEmyYy & Dlepr em T wdblsitegineen F28haritatiaaen @skl

renkte g°ryalkemlhBarr@githed an se-zkemmnkseseneéfi B
(-ok séké kum, -akel ve sert kil tabakal
se-il mesi Yoere PDPapeleti-2 Dgz@yyal daD®dkél ma
yani tekrarl ama periyodu 475 gel i lomani
sonucunda msamsteendielnera |l 28]: ke ki |l de ol mukt ur

O plth Y chop

Bu dejerl er kualslaarnéeém ar-a kn nmeevscauptl atn ér s a

. .. a . .
@ ph'Y c¢wh O phuh%2 ph o ppmnmog¢mnpt ¢QQ
Y plzcitopch oxc
mtzozch z &,
- P*q cxWGpTcznp czp cribm
ch
ph

"0 plpz cht o yepluzp T Zmipp Ypt Bg
"0 mvzch oxpzpT Gmpp pugH W

0 mrzch ox@T Gmpp @ X wc

Konsoll ar ar asZ25@0 krapm we smdteen| (er220r as é ¢
mm ol duj uood ara k teapdréerm kbuvvetl eri eksenl er e
TTUT T TT
0 O C , CCQ W @ TOT
C CZQUTT
0 O E—_— cemnm ‘o
C LY quunanqM

432TSEN8LX77 Standardéna G°re Kélavuz Raya E

Bustandarttaivmevd e pr e m Kk u v vuentma khteasdaébré. bAudy @ éa di

ray ¢zerindeki patenleriel edeiplr g@im iBwkMe gi n:
dej em™S EN 19981 standar dénd[@29. Stanbagtta roaitkiléna d é r
hesapl amal ar kKu kKkekildedir [23]:
o}
gz p = 5
Y |2y 2y
Y
PP v
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n
) :Tasarém Kvmes.i
Y Yapésal obmhgmaé@anesesmi k kat sayésé
[ El emanén °©° nr8HEN 18981 Gscheyre sa&&l éneér
n El emanén daVSENNB& 6fd@kt @Al &€nér
| 'Yer Tasarém ivmesinin—yer -eki mi i'vme si n e
@ :Yer tasaTSEMI8l maeveeny a AF AD allDeETrHadktialni r
Y :Topr ak TEENK®98Ir6¢den( Bl Eingir, AFADG6da C Tipin
Y :Yapésal ol mayan el emanén temel titrekim |
Y :Binanén temel titrekim periyodu [ s]
Q : Bina boyu
o} :Yapésal ol mmaybainnaedlae mbaunnéunduj u y¢ksekl ik

Bu dej egdreaildleinS BN 18981 Gadseen- i | sdrirak t e n

PR R ph G mixxEhCY pih Y mh Y i

G mxxtdpp .
| = -
R T p X X G
i g y oz y y
YomxrpR: S v ciop o

. g phv y L
w chrp%pTzdqu p X T—
pRIT T

Tasarem i vmesi dej eri 4 67t7edry eb gy g ke -¢é kzted jgée 13-
de g°r ¢l ebil ecefji czere Asans®°r Sismik Kateg

Elde edilen verilerle deprem kuvveti bulunabjfiB]:
0 Gz 0 Tzl

O pMT ppMIIZYTN T C U
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TS EN 877 standakrdeadapat endladgréd egnéinén hegsgla
deprem yeée¢kenegn kegtl e amearksezr cdhaed einn sa rkli a reét
varsayeéel arak bprakegt]| eBmesa&aleepl ek gt |l e me
ol an uz@Kkkabemeéerwy to9ekané¢ i ngk daj BEekmEneé
4146t e g°r ¢lkenh | balefbtelkkeaamaer kezinin kabin z
yukaréda ol duju hesapl andeé.
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ZsE

S SINENTIY A
kekil Befjanpdk ¢n¢gn di keyde kegtl e mer ke
Ejer belirtilen oranlama yapél ér sa:
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0 CCTT

Deprem kuvetinile k senl ere daj él eéXeevéyaBXegepldamnée by g &
ol axea | detidelierd e k ulBluanmaedig®nteee gd® e er e 23]y ¢ k ¢

Xeksenineet ki yen die-pidre ® i ¢ ke

GO mrzh 2o
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Nzp @ CT CTETUEX TT W

0 .
C 0 pPXpPUY
C

ol ar ak mBadamlamn&ruvvetl er, deprem y¢ke ol arak

yékl er e e kHalatifInENk8tt7e7d i st.ar dandénda Weal unan dep
ASME A17.1 standardéndan bul unan deprem ku
simgl asyon ASMExkmMmdl7Tarlemdandardéndan bul unan

kull anéFackkeéeovuygul amal arda tersi durumda ol
L stteki paten i -1in:

D Yu ot w; ¢ T oy

N pXPIML WS T WWo
Al ttaki paten i -1in:

0 Yuxp Tt ¢muio

D pxpzP MEr PCPHO
olarak bulunurASME A17.1 standardénda asans®°r Kkons

yé¢ksek geril me dé&péecéevedef omemsyool op mamaseé
6 mm deformasyona ujrayabiqaestegrndidimedé@mnmdad | dmd K

verilen en y¢é¢ksekmgmirk | ommeu g e helda gdidedere k i ekKi tli
def ormasyon dej er i niibelirtigektedirl Bne mexsierh g &t ek t i
kélavuz ray hem konsol el emanénén toplam def
dej eri hesapl| arpaletmadaeamréenda kélavuz ray il e
yé¢zey uzunlukl aré en az 5 mm ol mal édeér
| ¢ c¢Q v

o} :Tespit tertibaté ve kélavuz raylar araseéeért
Q Tespit tertibaténén derinlifji (y ekseninc
Se-il en t asar éard4pnant,a=ileninrise:l er i i -in

1 G ¢Q v TmMCgZpM UL puwWa
Hesapl anan enmrerydlesnekdeif dirmasyon dejer. kel av

toplam izin vefioremasgegan$@gBléRi dlitmndar dénda
konsol i -iim wear if lagn ad & nom danakksabyledileceker] e r i
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43.3Nor mal cal ékxkma Y¢kliemiini Biel Drelpe elu Wy &tl |

Nor mal - al e Kk mASME WAY7\ edenklemieriyle hdsaplanateprem

kuvvetlerinin bilexkesi «ku kekilde ol ur:
O ve® YN wg TP
O pppiw pxXcRWPp YooY
'O oocqlu @xwc pTpPX

Dikey Ok uvvet i rayalhesapanadie] er kadar et ki et sed
konsollaraa s é na uwya@jul @inlain ksaeylgeani ymrMaed,d ek €1 av u z

ars @mki s¢rt ¢ n Kieeksemihesdik getes l@ivvattimar p €1 mas é i |

edi | e hadat deyekuvwek ons ol | ara et ki eder. Kél avl

s¢e¢rtenmékak sw®@gieol ur. B°yl ece konsola et |
O "0z pYownp @ ¢ wilt

ol arak hfeSMBEIANh®EBrl deprem kuvvetlerinin
kavvetl er il e t oypnban adetrbud vinanwu ke tod ima kt ad
434ASMEA1 7. 16 denDepramh Ygrkd e Pianiem| er e Daj él é mé

ASME Al17. 16den bulunan deprem kuvvetlerinin
patenl ere daj el & nz ahneasna p4lud3rué? dudyek ublt ssraaycd jag

I stteki paten i -1in:
N we ekt w- ¢ ¢ xw
N pyYoLH W Lo Vit
0 corT v Yo
Al ttaki paten i -1in:
N weTZip Tt wp @ v by
N pyYonp mtwpg pOTOT
D Wt p Tt wp ¢ Twydy

olarak bulunur. Patenlere oranlananbbw vv et | er {1 akypatuerdamnsi Mg
ol ar ak y a p-éilfatc agdtagsnmproasi asng € nda kull anél a

varsayémlarda 4. 3. 36te bulunan bil ekxke ki
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44K e | av uiKonBRohTyasat ména Deprem ve Nor mal Kul | ané

Kuvvetlerinin Uygul anmasé

Tasaremée yapeéelan a$skhoea®ol kbbhj haktéadmenraye

deprem kuvvet. il e nor mal kull aném sebebiyl

b°l ¢m¢gnde hegshdpleahoteexk padtuen ulygud mimarhalrar & - |

yap

el emanl arénén tek séra ve t¢m bina boyu ol a
0

pr

él mekter. El de edil en bu d-&gnsolr | er | e t a

graménda o)fuartkulréu!l mpguioainuap AREYGYS | epriogr a me

kull anél arak geril me analizi ve deformasyon
Ol ukturulan tasarémén uygul ama bineg el eri dah
i -in kekil & dges5r ¢svleerk etkarlf [4erll6e iussimial endi ri | i g
verilerek kuvvetl ediefh éhdbrdi-lribmtylelmnenxan ary g K1 an
zeminine en yakén konsol -iftinden bakl ayar
konsol ar aonéesjoél i-lief t10 slkr.ayAymanda parthendi ri | m

uygul ambl ameaada¢st késméndaeéeyada-tvedRP2UP uygul an
isimleri, orta keé&séml alyGRavelOR3lisenterivaer ail-ti nk e&Pe mda Kk al
paten uyglué rmitnaARb YetAR2asimlerik ul | anél mékt ér .

Si mgsyiom kuvvetl er Fx, Fy vehedepsikeskd-iinldeen b
uygul ama b°l gesine uygul aansmeerkst°érr .k uKyéu saw udzu wr aar
montaj edileny ¢ z e yslaebri it Ide s mie K ol arak Pkalgulameri | mi k
s¢rtéenme  kuwvtvaentéiml baanjalsaén tyéaspéar ken -°29z¢m¢g sonsi
ver memes:i sebebiyl e r axxléedravawiz gd edf okranbausly oend ialr
incelenRaeml atargel en di key kuvvetlier konsol |

0

c
ns ol araséndaki esyrtzeryme nloatmady @géd en Kuvvi
k

ey y°nde maksimum etkiyen kuvvet bul unmuk

zeylerinin ayreélmadéjée varsayélarak konsol

-

k
d
y
Kk

(o]l

| avuz r aya Ketlkaivuetrtmaryiylarelfiotr ier .i ncel enmedi |
hesapl amaHge-srmgdasyodda adeéebwl memah9b601 unmak
El eman sy E&EI r3 5We kull anél an el eman tipl el
MASS21, TARGE1D , SURF1514 vV e C OlnsyoAdha 7SOBID136r . Si mg¢

ikinc i dereceden, SOLI D187 ¢-¢nce¢ dereceden ikl
CONTA174 3 boyutlu y¢gzeylerin hedef ol arak t
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Uygul amnmaerbi° | kgeek i kde KL.GIB5T & | d bjed i gil.einmi Kkt ir

kekil K@l a%uz rrays@keadrmeteti | a
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kekil Kl &a&/uygul amasimefAdirngekers i
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K-2 : 2. Konsola etkiyen kuvvetlerin uygul :
K-3 : 3. Konsola etkiyen kuvvetlerin uygul :
K5 : 5. Konsola etkiyen kuvvetlerin uygul

K-6 :6.Konsolaetkifjek uvvetl erin uygulandejeé b°l ge

K-8 8. Konsola etkiyen kuvvetlerin uygul e
K-9 9. Konsola etkiyen kuvvetlerin uygul :
AP : Patenlerin alt b°l gede ol masé dur umi
UP : Patenlerin ¢stda°lkgedetdlemasné ugygmuil @t
OUP : Patenlerin orta ¢st be°l gede ol maseée ¢
OAP : Patenlerin orta alt b°lgede ol maseée ¢
B°l ¢m 4. 16de bahsedil en ¢ -°Iltgaeslaerréimmei -kienk i

4. 19@dag |l d¢jJ ¢ Kekilde uygul anméexkt éer .

k e ki | Uygulahan Fx kuvveti
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k eki | Uygulabah Fv. kuvveti
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5 SKM] LASYON ¢ ANINE™MAG¢ L ARI A¢I KLAMAL ARI

Tasaréem verileri vV e uygul ama se-enekl er
yapél mekter. ¢Ci zel ge 5.c¢€lde editenszoenlugd &5 . X owne
tasaréména HKBtrtavuerrhmi kxwosnot | taaeareédms de
ve kam | | € t asar é3n fod rmalké ¢(tzsesrees [€ans ytoenp dsao mu -

kuvvetin uygulandéjé b°l geye en yaknén ve

geril me (stress) dedqrilrdteéglimé vt @d ukt uj u b

5.1StandartKonsolT a s aéSé m¢, | &oynan | ar é

kekil 5. 1K-d konsghm ¢ hedmk 6 Eavuz raya etkiye
ekde] eMi s\éeasn Geri Il me&. aBmal yzksglpd@®MRal me de
olupp kel avuz ray il e duvar aki koaspldagonsklenn s o | €
mont ajkalil ainel an ogluwkemiEketl yri k aelle ge&ifjiul meni
mont aj yurakikstéénkd-aan ger i | me ,Jeajvar i- eaz ®&lsmaldte
ve turuncure n k.  g°r ¢ d&J4QMPg a re a @ InldleddEx kuvvetinin

uygd andéj é y°ne dojraerkiolnmes i mgelirlaa ork eske tlast déijr
Duvara bajlé konsokda ygkasaer&m¥yg &VPek aokll dcuji
g°%°r ¢l me&eareali rger i |-l 9 s kvBPlaas&r ad éJ énda de
Sim¢gl asyondm wee feolrarsatsiyko ger i nme ( sBur ai n)

uygulamada deformasyonjdes r i en y¢ksek meydara ogml mi e
Gerinim dejeri ise en y¢ksek 0,00076102 |
Dijer standart stsamgltamykohaotbhaeni yighsek

ayne noktada oluktujundan t&mi sit@andc&arkt |

incelenebiliv eya ekl er késménda t¢m simgl asyon

K-3 konsolunun hizasénda ké&lidwmez amaya zet K
¢izeldge é&nlvsksek @&8r iMPmae od ajperkiel Bv&,z r a)

konsol el emané araséndaki konsol da, kons
ol ukmuktur. Yu-t40 - MPaearadendadgeedil mei
Yi ne ayne kKekil de duvar a bajl e konsol de
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civaréeéndadeéer . Bu analizde en y¢é¢ksek def orr

bulunmuktur. Gerinim dejeri ise en y¢ksek 0,

auivalent Stre
Type: Equivalent fwon-hdises) Stress
Unit: MPa

Tirne: 0,2

23.03.2020 17:30

152,19 Max DI KENAR
135,28
11837
101,46
84,552
67,642
50,731
33,821

KILAVUZ RAYA

TEMAS EDEN VE

MONTAJ YAPILMIS
ONSOL

16,91
6.9426e-8 Min

MONTAJ
YUVASI

DUVARA MONTAJ EDILMIS KONSOL

keki |IStbha.nld a:r tonthjgus s & m uwhad K nl€ aa ragma |

K5 konsolunun hizaséndan et kidyegne rkiunvivne tylienrei n
°nceksii migdiasyon sonucunda el de edilaen en yg¢k
ayné nmdkteddiee 5. 10 d493gvPaolatald L e gdbl mi ktir. ¥n
ki farkl e nsziem¢g| geyohame be aj éBnéynglkasreek g°r ¢ | |
defomas yon dej0ermim O,l22&42ak bul dejmureinuiysek &e ki ni m
0,0007401 mm/ mm ol arak el de edi |l mi ktir.

K6 konsolu hizasénda etkiyen kuvvetlerin so
¢i zel geg©5r.¢llondeek t edi r . Bu uygul amada da en
°ncekilerl e ayne ng &t al noel u @ epatmBasydbny a r MiPear .
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i ncel emesi nsebak & RILS8Kd anm .Gefjiemi mde e &r |
yé¢éksek 0,00074297 mm/ mmodi r .

Sér a¥X®ywe &8 konsoll ar é hi zaséndan kel avu
sonucundss ér ak£&Yy,| 47 MPa ve 160,57 MPa gerilm
¥nceki ysoinm¢ladsek mal aréyl a ayné noktEtmda en
y ¢ kseefkordmasyon ddesjegidlae i, 2i4d&® wiemu wit€o 0., 24 2
yé¢ksek dedgreirdiemi séeraseéeyla 0, 00070k@d5 mm/

bul unmuxktur.

Kél avuet kiawean kuvvetler tek bir patenden
asans®°r¢gn ¢st ve alt késméenda bulunan i ki
farkl é y°nlerdeki kuvvetlerin patenlere I

sonucunda elde edilen gerilim verile¢ii zel gg° b ¢l nme &t edi r .

Asans®r patenlerinin keél aiwimepatenby | bat eeng
ol duju varsayel ar ak, patenlere oranlanar
geril me dejer.i kel avuz ray il e temaseé o
kenarénda 150, 12 MBa 9ylhksak OBRIRIBMmMacey gn.
olarak bulumu krtGerinimd ej er i en vy ¢ ks/mko IOMWKOtOWr5.0 6 2

Asans®©°r patenl er@méam &klétl aw@agmammdya haXRg e Is

ol duju varsayél arak, patenlere oranlanar :
geril me dej eréeémakséél aoluan reghaoltun mont aj
kenar énda 168 MPa Em!| grgp&kls e R | -D243Bgmmta g1y .0 n
dej e Geridimde] er i ise en y¢ksek 0,00084051 n
Kéel aviuar ealybritgae s i i -1 n yoymd s@mdsagknk b asy
geril me dejeri 158, 29, KBP&oolksat Alar o€ on ke
temas eden konsolun mont aj yuvaes énghs eley

0, 24273 mmGerl imuikrmh u d e ] ed,0007989 mm/PrRk Slardk

bul unmuckt u

Kel avlhar eqggbritgae s i i -in yapeéhdaen sypmpksaky
geril me dejeri 133,37, KBP&oolksat Alar Boé on e
temas eden konsolun montaj oymaay®mdadene
olarak 0,2415 mnen Yy ¢ ¢ksek def orGamimygedr iolenmuky gk s
0,00066695 mm/mm olardku | un mukt ur .

61



T¢m
bul

si m¢gl asyondefrcdrnmagseyroinl meen aviei zI|1 eri nin kKeki

unmaktadér .

¢i zel gtandarkobsolt asar ém si m¢gl asyonl arénén son

Etki En Y¢ksek En Y¢{¢ks| En Y¢égksek

Bl ge¢ (Stress)[MPa] Deformasyon[mm] | (Strain) [mm/mm]

K-2 152,19 0,2424 0,00076102

K-3 158,93 0,24224 0,00079514

K-5 147,93 0,24204 0,0007401

K-6 148,57 0,24236 0,00074297

K-8 160,57 0,24296 0,00080286

K-9 149,47 0,2419 0,00074745

UP, K-8 150,12 0,24238 0,00075062

AP, K-3 168 0,24349 0,00084051

OAP, K-5 158,29 0,24273 0,00079197

OUP, K-6 133,37 0,2415 0,00066695
5.2DestekliKonsolTa s aéSém¢ | asyon Sonu-1| ar e
Dest ekl k @lbialr2édmd e i kgd%kongoluman hi zasénda keél avuz
etkiyen kuvvetlerlege r i | me anal i zi yapéldeée. En y¢ksek ge
duvara bajl é konsol da, konsolun montajé i-1i°rt
En y¢ksek germbmeajnyovagéofo -evresinden u
dej er i azal makt adaErrma sByuo nu ydgeujl earma deam dyefk s e k C
ol mu.ikGérinimd ej enm iy HREOEHBL2IMM/ mm ol arak bul unmuktur
Devamedendestekiasar ém i -in simgéeaslymal defdarenyianlk:
noktada ol ukt uj tasaddm ns it ggn adseysa relkeklerebilir - i n keki |
veya ekler késménda t¢gm simglasyon analizler
K-3 konsolunun hizasénda kélavuz raya etkiyen
¢izelge 5.206de g°r ¢l eceji czere en yiksek g
bajl é& konsolda, konsolun montajeé i-in kullan
Kekil de duvar a bajl e konsolda ol ukan ger i |
ci var éBwud abd°élrgede en y¢ksek deformasyon 0, 093
dejeri en y¢ksek 0,00059692 mm/ mmoédir .
K5 konsolunun hizaséndan etkiyen kuvvetl erin
°nceki i ki farkl é& sim¢glasyon soumuwcecujnuda el de
noktayla ayné noktada en y¢ksek dejeri 108, 3
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def ormasyon dejeri 0,091144 mm ol arak bt
0,00054203 mm/ mm ol arak el de edi |l miktir.

K6 konsolu hizasénda natak iey alre keuv M estnl egreirni

¢izelge 5.206de g°r ¢l mektedir. Bu uygul am
°nceki destekli tasaréemlarla ayné nokta ¢
Def ormasyon Il ncel emesine Db9%3koe| mmj @redar i«
ol muktur. Gerinim dejeri en y¢ksek 0,000

0: Destekli Tasanim - Alt Konsol 1
Equivalent Stress

Type: Equivalent (von-hises) Stress
Unit: kPa

Time: 0.2

23.03.202018:18

KILAYUZ RAYA
TEMAS EDEN VE
MONTAJ YAPILMIS

KONSOL \

110,85 Max
93,529
86,213 DIS KENAR
72,807

61,581

49,265

36,9

2,62

12,316
1,0134e-7 Min

MONTAJ
YUVASI

KENARLAR

DUVARA MONTAJ EDILMIS KONSOL

keki IDebs.t2ek:l i tasarém vhboanaml pmabasaesg

Séras®d®we &8 Kkonsol |l ar e hi zaséadluwetlk €l av u
sonucunda 108,5&1Pa ve 116,7™MPa gerimed e ] a@r leelrde .e d¥inlcneikkit i

destekl si malsagyon -al ékmal aréyla ayné no
-ékmexkteéer . En ny gdkeg eekr | cee 0,00078BasysdE 002L35¢ v | a
mmol mukt ur . En dejkerelke agle0d@5426 amen/Engn lve

0,0005839Im/mmd e er.l er i di r
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Asans®°r patenlhatitreine nk glsav kA smay fkagl gePer 81 ml
konsolu arada bbhdbatakveekaldear ak, patenl ere
kuvvetler sonucu eduvpapghkkd§gEun]l mentdaj eyuva:c
yuvarl ak 167ébMPa& no& ar ak Ol - ¢l megkKt ¢, Bakeéel deé
simgl asyonlarda ol duju nbrktwnilsel eaf oremasseyk
0,090847mm ol arak bul udepemnuy ¢k Gek infm/mBm0 053761

ol muktur.

Asans®°r patenlhartitreinrenk alldv g2 srea@y k&3l ¢ AlPe i is i ml
konsolu arada bbhdbatakveekaldear ak, patenl ere
kuvvetl er sonucunda ednuv gy kb koasdupn gnéntaj | me dej e
yuvasénen yuvarl aMPakeohaeaka °lIl2d] 8Kt ¢r . E
deformasyor9,096804mmo | mu.KGeérinimd e j e 1y HROEESEEEM/mm

bul unmuxktur

Kél aviuar &atycrltgae s i i -in yapeélaansymkbsakyon
geril me deMPear iollalr7a,k7 5b usl ukanmuxodlalVaarpéankema j | €
konsol me@stm&négmpuvaséenda emeydmasa oge ldmij wetriir .o |

0,093863nm e | d etir.e dGdrmimkme d €j0G58883renimmyolgraks e k

bul unmuxktur .

Kéel arsjuar €1 sho°ritgae s i i -in yapeél aensymksabkyon
geril me deMPear iol9b5,a%k4 1b u6l ukaonmuxodlalVaarpéankema j | €
konsol W& sm&néeywuvaséndaDerfeoyrdnaansay ogne | dre jketriir . o |

0,087479mm g ° r g.lQa¢ikntnmge de] e 10,0004825mmynmunk okarakk

bul unnuwltuwnmran t¢m dejerler ¢izelge 5.206de g°

¢i z el gbhesteklikoksolt asar em si m¢gl asyonl arénén son

Etki En Y¢ksek En Y¢dks| En Y k snienk
Bl ge¢ (Stress), [MPa] Deformasyon, [mm]| (Strain), [mm/mm]
K-2 110,85 0,090902 0,00055429
K-3 119,37 0,093525 0,00059692
K-5 108,39 0,091144 0,00054203
K-6 108,26 0,090939 0,00054138
K-8 116,77 0,093125 0,00058391
K-9 108,52 0,090783 0,00054264
UP, K-8 107,51 0,090847 0,00053761
AP, K-3 127,38 0,096804 0,00063698
OAP, K-5 117,75 0,093863 0,00058883
OUP, K-6 95,241 0,087479 0,0004825
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53Ka n aKorls@Tas aégSéeém¢ |l asyon Sonu-1I| ar é

kekidde. karndtlelreea r-&nfl konsolunm hi zas énd

a k el

a

etkiyenkuvvetlerlge r i | me anBhiygyikyabégareiMPacdkupde] er |
duvara bajlé konsol da, konsol umnwekKadnt aj é

konsol li &n énldansol un kanal |l ar émdamx mt emars.
Defomasyon dejeri SmmogdiiepttalfalOléBavuriray
temasede konsolun s®&l 08628 érmmkeUréo®r masyonse
Gerinim de] er0i0 266 2yl¢ krered kmnD ,0l mukt ur .

¥: Kanalh Tasarim - Alt Konsol 1
Equivalent Stress

Type: Equivalent (von-hises) Stress
Unit: MPa

Tirme: 0,2

23.03.2020 23:34

MONTAT
YAPILMIS

49,667 Max
44,143

38,63

13,112

27,593

22,074

16,556

11,087

53,5186
2,1177e-8 Min

DIS KENARLAR

MONTAJ
YUVASI

KANALLARIN
ICERDEN TEMAS
BOLGESI

DUVARA MONTAJ EDILMIS KONSOL

DIS KENARLAR

kekilKabna3 I:& tasar ém mbtnad m§ mlyamalsar, € d

K-3 konsolunumhi zasénda keéelavuz raya etkiyen ku
kekil 5.406te g°r¢l eceji czere en yeéigksek
sa] kanal kenarl arénén temas noktasénda |

bajl & konnsodgarai |onheul kear eth 0f MPlaa cy alklrandla

analizde en y¢ksek deformasyon 0,
y¢ksek 0,00031227 mm/ mmoédir .
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Devam eden kanall é& tasarém i-in sim¢glasyonl a
noktadabukt ujundan t¢m kanall e tasaréem si m¢gl asy

incelenebilir veya ekler késménda t¢gm simgl a

Z: Kanalh Tasanim - Alt Konsol 2
Equivalent Stress

Type: Equivalent (von-hises) Stress
Unit: bMPa

Time: 0,2

23.03.2020 23:43

62,454 Max
55,515

48,576

21,636

34,607

27,757

20,818

13,679

6,934
3,6928e-9 Min

keki IK-35 .kdo nis o | hi zasénda etkiyen kuvvetl

K5 konsolunun hizasémaanheentelsii nelre lgevveéetmee dief
°nceRi kBEnsolu hizasénén sim¢glasyon sonucund:
okunduju nokt avil Kxoaypméeurpktygkadk dejeri ¢i ze
gor ¢l dej ¢ gi bi 47, 889 H#Roan swll aurnadka edlad ee ne dyi ¢ kn
dejere yakén olarak 47,636 MPa g°r ¢l mektedi
0,011886 mm ol arak bulunmuxtur. Gerinim dej

ol arak el de edil mi ktir.

K6 konsolu hizasénda etkiVyeagekiuvmetdeyrenl smoi
¢Ci zel epe gP.rxdtmekt edi r . Bu uygul amala da en
konsol undaki uygul amada bul unatkomsalu y¢ksek n
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czerinde ol up, 55, 82 MP a ger il me dej er
bak&lndla] i se en y¢ksek 0,011867 mm dejer
dejeri 0,00029188 mm/ mmdédi r .

K9 hizaséndan uygul anan kuvvet I8&kansokionucur
czerinde 49, 0299MRanebmurupnl dpyaKhu bajl a
dejere yakéen olarak 48,697 MPa ol muktur.

ol arak bulunmuktur. Gerinim dejeri en yg¢gl

K-8 konsolu hizasénda kél avuz8 rlkgras eltlka rye

kanal b°l gieyleg inemadbiettiirji yerde en yg¢k:
61,316 MPa -ékméxkteéer. En y¢ksek defor mas
gerinim dejer.i ise 0,00031665 mm/ mm ol mu.!

Asans®r patenlerinin kélavuz rlgelerik&tt éneé.

e
konsolu arada kalacak kKkekilde) ol duju va
kuvvetl er s onuckonsa@dkna nyasl kl saerké ngéenr iblimebi r i ne
55667 MPa ol ar ak °ly< &lsmkk td¢erf.o r Bnansyotanak 0, 0 1 1

bul unmuktur. Ger i 00@9ld3minemm elhmyktksrek

Asans®r patenlerinin kélavuz ray hatténeée,
konsolu arada kalacak kKkekilde) ol duju va
kuvvetler sonucunda ey ¢, k s e Kk g e rkonsohkea ndad jl earrie nén bi r bi
ettiji y¢MRydel 87akK.EBl y¢kmekt @@4785mma sy on
dejeri dide]aGreiryi¢gnkisne k mnd/, nOn® Ob3u3l 8u7Mdmu Kt u r

Kél avuz r-alt ark@rms meé rytagaesl yaonn s-iangahk myasskésnedka
geril me dejer.i 55,285 -Mkoasolb aaalkarban am mi
nokt anseéynddaan a gel mi kejeri Def ammhg9p gl 308,
Gerinim de]jCooo278&mm/nmblud arlo mukt ur .

Kél avuznr ayltarsénén ¢ st k @ s ma yakeéen bol
Kanaere nyd¢ k s e k g e MPalolaralb W le ¢ re m iKk6 &angol4 ® 9
kanall ar é@énén me gnd a n an 0 g efdrmasyrrd 00967 3ine

(]

- al

gor¢é¢bmegktGeri ni m 609028527nm/emb wl¢lkmsmneukk t ur .
A-ékl anan en y¢ksekvegegerlimei,m ddeefjoe rmaesryio
ger ¢l ebilir. Dijer t¢egm simglasyonl aréen g

ekl er késménda bulunmaktadéer.
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¢i zel gKea nSkdrolé:a s ar ém

lsa m&n ars yoomn u

- dejerler

Etki En Y¢ ksek En Y¢ks| En Y¢gksek
B° 1l g¢ (Stress), [MPa] Deformasyon, [mm]| (Strain), [mm/mm]
K-2 49,667 0,011845 0,00026521
K-3 62,454 0,01305 0,00031227
K-5 47,889 0,011886 0,00025363
K-6 55,82 0,011867 0,00029188
K-8 61,316 0,012998 0,00031665
K-9 49,029 0,011865 0,0002617
UP, K-8 55,667 0,011729 0,00029173
AP, K-3 67,748 0,014785 0,00033874
OAP, K-5 55,285 0,013398 0,00027884
OUP, K-6 47,499 0,009673 0,00025527
54Far kl & Kanal ¥IKoglsedi yflasaKa&malSli engl asyon So
Kanall & konsol tasaréménda kanlaélinl g®e.nb &tl @ k,
g%r ¢l d¢gj ¢deajainetmlrairllear ek farkl & sim¢glasyonl ar
5.40te g°r ¢l d¢j ¢ gkizina konsollaganbeligtilen kavvetlesim c € v e s e
uygul anmaseéeyl &i e kbt gdedd drir lkrmhiék tkiorn.s o | bel gel er i
kanal ol - ¢l er i dej i kmeden bul unan sonu-1a
dekereldeg] ¢nde, kanal yéksakkenj e] & Intnd ymend yeg
ye¢kseltsbdi joilmdeak kanal kenar kal enl ékl ar én
ortaya -ékan s®inmgllasyorrsbimaxitae&hen keéekmeért

bulunmakadé r .

KALIMNLIK

keki |IKa5nad |:é

YUKSEKLIK
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¢i zel gFearbk.146 :Kandbp¥&l apl &r myl asyonl ar ér
Etki En Yg¢ En Y¢kg En Yk
BO | Yapeéel an Gerilme Deformasyon Gerinim
9 [MPa] [mm] [mm/mm]

K-3 Yok 62,454 0,01305 0,00031227
Kanal Gen10 mm 50,508 0,01164 0,00026263
Kanal Y ¢
Kanal Kal. 10 mm 69,001 0,01251 0,00034501
Kanal KenarKal. | ¢, 5og 0,01402 0,00032263

6 mm

K-6 Yok 55,82 0,011867 0,00029188
Kanal Gen.10 mm 47,345 0,010604 0,00024266
Kanal Y ¢
Kanal Kal. 10 mm 49,623 0,011353 0,00026430
Kanal KenarKal.| — gq 544 0,012736 0,00030337

6 mm

K-8 Yok 61,316 0,012998 0,00031665
Kanal Gen.10 mm 67,603 0,011596 0,00033801
Kanal Y ¢
Kanal Kal. 10 mm 56,494 0,012432 0,00028247
Kanal KenarKal.| g a9 0,013937 0,00034120

6 mm
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6. SONUC¢ ¥WERKLER

Sim¢gl asgamgar kel avuz rayl asteamdamt ktudd a
destekli tasar ém 3vef Haodoltad dér-dmas & el 61 aei
dej er |l eredibriirl-noikk svonu- el de e dondcunesgitt i r . I
edilen ilk sonu-, her tasarémén kendi -
g°r ¢l en geril me analiz sonu-kluawrvéenndnrerarnt &l
konsol b°l gel erine ve far kIl & rpaatneenn kboun u

durumun ger -@g°rlé¢elkmea tiedi r .

Konsolun malzemesi olaralst-3 7 mal zemesinin -ekme mukawv
akma mukavematin, konsol kal éenl éjé 16 mm alteéend
asans®°r mekani k payr¢-kasseekmadsay fo ozr i diS BNSE i nliem
77 standarmmnaegASBSMKME A17.1 i-in en y¢ksek

ol ma ma s & biinmekiedirtBu $ebeple elde edildne ] er | erin bu sén
i -dien ol up ol mad@jiéi ndcpl egmemet ra.kaké Induekje
el asti k deformasyehobmhggegsenntdehgebiasei ge
sénérdan sonra olkhalacak deffor magsigrem!| at d
dej er | er idreif o reraassygoenk nseémmeésrié nien c ¢ | dermmenek K t i r .

dej edebal unmuxktur

Bekinci bol ¢ mdedenbvel €¢n are hkplaycs®l°g&ldesrc ej | ¢ Z
standarkonsolt a s @ir-éeiftm yapél aemafafdrkee tuggat éml
zamand a h ak s g § geril me d e.jCesrnl¢éeadrgiz b ul- wrkmuas au
kuyusundabu standartkonsolt a s akwelm anél makt adeéer . Deprem
asarku®yruddar kanl l anél an konsol tipleri -oju

t¢erevlieridir.

Sim¢gl asyon sonu-I|l arénfdcalert aya -a®Bban mg«r
MP a alténda tlatd éejcsgondbef 9elmapti semgdéej6e 106
g°r ¢ | nBy sebeples.e - i mi yapél an ngpearl ametnphemlaesra rié-r
ASME Al17.1 i-in kaleéeceée defor magmadaTSol mad ¢
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EN8L77 i -in deformasyonun 5 mmoyivelgjue- memes:| I
duumc¢ilgpge 6. 20de .B%r (|l ame&kdaemdi bu -al ékma i -1n
parametrelerinde a k ma mukavemet i ge-il medi

beklenmemektedit-a k at gemp+rekt eseebebiyle olukan kuvyvert

b¢yeéekl ¢ é¢neén bil i nmemesi vV e b u kuvvetlerin
sim¢gl asyon de] egd R ek ndgeenr i ldradhlaer y - eékabi |l mek
mukavemetini .gBeu- edbel englk & le €kemazl earr d a sim¢gl asy
di kkatli yapel mal edeér .
¢i zel gleas6a.rléml aréen geril me veriler:i

TasaremEn Y¢ kse| En D¢ k¢ k| Ortalama [MPa]

Standar t 168 133,37 152,744

Dest ekl 127,38 95,241 112,0041

Kanal | é 67,748 47,499 55,2374

¢i zel gleasba.r2e ml ar én deformasyon dejerl eri

_ En Y¢ ks ASMEAL7.1 TS EN 8177
Tasar ém
[mm] <6 mm <5 mm
St andart 0,24349 n n
Dest ekl i 0,096804 n n
Kanal l é 0,014785 n n

Sim¢gl asyon sonu-lygkasaekngelréehdiej defleremi n pat
kuvvet uygul amasénda alt patenlerde yani al t
go°r ¢l mektedir. Tek bakéna alytitnaen d¢-j¢éenrc ¢k oknosnosl
uygul amailsapreetnean dahaejyekis e b | dhkadgdiu Bumerr gl m
sebebiolarakl aha ©°nceki bel ¢ml erde aletrtidre nvd agn tt tasn
3. konsoll arén bulunduju keélavuz raylarén bir
kel avuz rayagbdjall d mamelkledothtwgz san kel avuz ray
raylarén bu késémlaréndmaémuounmnanke@esdmlekr a k@
ol masarak syl &@élviuizr r a @rishdant dt aEknidwnu 2 amay a
(3. kel avwwmd | eaka)nsol | ar a sonugugda lkensoblardakik uvv et | er

geriimeleb el i rtil en konsohkaeredegbSeebdabardyk gk aye

Kuvvetlerin patenlerge dhedewen maste ldagaml ar &n
konsollardag e r i | me ningd e Jaé rt | dakikoasth|l sagredmi | me dej er | er i

g°re daha d¢ke¢gk ol duju gee¢ghymket éedaki Bonsol
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etkiyenme kani k par -ra,l aaka] ad &kil echemEoil kapar €

aj érl dpdadamr ol masée ol abilir.

l'st ve alltaracha,2. kX.olmsmdol |l ara g°re daha dg¢
sebebi kelavuz raylareéen i Kki ucunun az d
m¢saade edil mik ol maséndan ol abil ece] i d

kel avuz 2Zkangddaé hyaglanamkuvvet sonucund& € | a v ulmareketa y é n
etmesiyle ¢zerin@ekiongetl hbmdaabal éuken ba
sayeda konsol kié-l earvharekdeadsgmae zb aljulraamdadeéer .
3konsolas| énda b maarzs é&kad kmaadbyt durdndggre rvd me dej er |
ar tseekbeep ol maktadeér .

Deformasyon dejerl eri incelendijinde yin
dijer tasarémlara g°re daha y¢ksek def ol
ancak vyine de Ufgulamem kuavetleresondca éléna mukavemetini

ge-medi J i g°r ¢l me&kensoh e sramjeamneéhesénankansol
ar as deprdna kuvvetleri etkisib a k € mémd ayng¢ k s e k geril me C

tasdéEém

Desteklikonsolt a sacha&,m st andar't tasaréma g°re da
ol duju g°r ¢l mektedir. Bunun sebebi, st a
unsurunun, konsol czerine etkiyen kuvve
sebebiyle aral Dmekek|l masadeéaré konsol a g:¢
yézeyine dejil t¢m par-aya dajélarak en

ol muktur .

Kan&dnsok asaréem sim¢glasyonl aré incelendif]i
t asar émak -ga° raeg &orlddeuyme k't edi r. Tas agerdmmea Kk an a
daj el eml ar & da heat kg eyneink lkeutviviemilke rolnupet ki si
tasargéemdd menin en y¢ksek deiralrkonsolda bazé
ol duju geo°ruyl mmeghkeétll;atvewze rbayén ek yerlerine
bir sonraki kokKamlad | Eesiasaokemdat di kkat e
konsoll ar én kanall ar énén birbirine t emas
Deformasyon incemesinde de erd ¢ K ¢ Kk def gremaseyroon bdue t as

bul unmuxktur
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Kanall & konsol tasaréméneén kanal °Il -¢l erinin

konsol tasar éméendan farkl é geril me ve def o
dejerl erin, de]j ebilenl &kjaanma |l o I1°d ujeu. ed ¢ K ¢smegpl me k't e
Sonu-1|larda en g¢kobsnll as @dva pinseen kkaamaalllla&&r én  bir
temas etti kIl eri b°1l gelkensott adsiak kdaotnduiejd eatrme | i di r
i ki tasarémen arasénda dejerler vermiktir.

¢al eékma sonucu el de edilkaeaméadvdel& a $d egib@mn g°r ¢ ¢
farkl é& tasarémlarén yapeél maséaskal@&mhaldi am ko
ortaya salf mayardéajr&kaean égnellarkén ri | nme s i Ve m¢,
ol dujgeddakt asal éml ar én | aboratuvar ortamend
destekl enerek nlewml | amjéeanl t &1l anmls &r &t éanvksg y e edi
simglasyonu vyapeéel an -al ekxkmabauegardhayabmeéermnme -
deneyl erinin yapeéel masbkéi,| eycaeykq ésapitrédiimddiaarnéé mé nd a
ve °n¢ne getkili bid yohdrs i I -1 n
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E: Standart Tasanim - Alt Konsol 1
Equivalent Stress

Type: Equivalent fvon-Mises) Stress
Unit: MPa

Tirme: 0,2

23.03.2020 17:30

152,19 Max
135,28

1837

101,46

84,552

67,642

50,731

33,821

16,91
6,9426e-8 Min

keki|lSthAamdart ko-2s &kbntab agergmparialgima s é

E: Standart Tasanim - Alt Konsol 1
Total Deformation

Type: Tatal Defarmation

Unit: mm

Tirne: 0,2

232,03.2020 17:20

0,2424 Max
0,21547
0,16853
01616
0,13467
0,10773
0,0808
0,053867
0,026033

0 Min

A
P

kekil|lStAharbdart ko-Blsonhs dlasay ¢gmisgyantbaadize def o
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F: Standart Tasanm - Alt Konsol 2
Equivalent Stress

Type: Equivalent {van-Mises) Stress
Unit; MPa

Time: 0,2

23.03.200017:34

158,93 Max
141,37

133,61

105,95

88,209

70,635

52,976

35,317

17,659
7,1591e-8 Min

kekilStAharbdart koBBskbntsabaugmal Emaseé

F: Standart Tasanm - Alt Konsol 2
Total Deformation

Type: Total Defarmation

Unit: rrm

Time: 0,2

23.03.202017:34

0,24224 Max
0,21533
0,13841
01615
0,13458
0,10766
0,080748
0,053832
0,026016

0 Min
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C: Standart Tasanim - Orta Konsol 1
Equivalent Stress

Type: Equivalent {von-Mises) Stress
Unit: kPa

Tirme: 0,2

23.02.202017:23

147,93 Max
131,49
115,05
98,617
82,781
65,744
49,308
32,872
16,436
7,388e-8 Min

kekilStAamBdar t Kk o-bleoosblu yt catslaa maneé Kger i | me

C: Standart Tasanim - Orta Konsol 1
Total Defarmation

Type: Total Deformation

Unit: mm

Tirme: 0,2

23.03.2020 17:24

0.24204 Max
0,21515
0,168825
016136
0,1347
0,10757
0,08068
0,053767
0,026803

0 Min

keki |lStAhamMdart kobskbntsabaugmal Emasé def
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D: Standart Tasanm - Orta Konsol 2
Equivalent Stress

Tyepe: Equivalent (von-Mises) Stress
Unit: MPa

Time: 0,2

23.03.202017:26

148,57 Max
132,08

115,55

9.8

82,538

66,031

49,523

33,015

16,508
8,4665e-8 Min

kekil SAah@art kofskbnsabavgmal Kmasé geril

D: Standart Tasarnim - Orta Konsol 2
Total Defarmation

Type: Tatal Deformation

Unit: rarn

Time: 0,2

23.03.2020 17:26

0,24236 Max
021543
01885
016157
013464
010771
0,080785
0,053857
0,026928

0 Min

kekil SAahHart Kko-flsonsadalasay@guméamasée def or m
analizi
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A: Standart Tasarim - Ust Konsol 1
Equivalent Stress

Type: Equivalent (uan-Mises) Stress
Unit: WPa

Tirne: 0,2

23.03.202017:13

149,47 Max
132,86

116,26

20,648

83,04

66,432

40,824

33,216

16,608
7,8632e-8 Min

kekil SAah2art mRéo-Akk kbnsabavuggul amaseé

A: Standart Tasanim - Ust Konsol 1
Total Defarmation

Type: Total Deformation

Unit: mmm

Time: 0,2

23.03.202017:14

02419 Max
0,21502
018814
016127
013430
0,10751
0,080833
0053735
0026878

0 Min
A VAN VAN

R KA SRR

T

kekil SAah3art ko-Askbnsabavugmal Kmasé

analizi
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B: Standart Tasanm - Ust Konsol 2
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 0,2

23.03.202017:21

160,57 Max
142,73

124,89

107,05

80,205

71,364

53,523

35,682

17,301
5,.9128e-8 Min

kekil

B: Standart Tasanm - Ust Konsoal 2

Total Deformation
Type: Total Deformation
Unit: mm

Time: 0,2
23.03.202017:21

0,24296 Max
0,21597
018897
016198
013408
010798
0,080088
0,053002
0,0269%
0Min

kekil

T,
7R
S
e i s
TAYAA Tl

o T
e R
! v ?‘-

S

SAahd ar t

[T

SAahB®art

koBskbnsabaugmal Kmas é

S aVanvg
Py
S

.
S
.
Rl
ST =
A =,

a
2
S
Er
e iy
e

koBskbnsabaugmal Kmas é
analizi

86

ger il

defor



G: Standart Tasanim - Alt Patenler
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Tirne: 0,2

23.03.202017:38

168 Max
148,33

130,66

112

03,332

74,665

55,099

37,333

18,666
3,9409e-8 Min

kekil Standdt6onsol t as83akem&s oAPuUuyKul amaseé ¢

G: Standart Tasarnim - Alt Patenler
Total Deformation

Type: Total Deformation

Unit: mm

Tirne: 0,2

23.03.202017:39

024349 Max
021643
0,13038
0,16233
013527
0.10822
0.081163
0,054108
0,027054

0 Min

kekil SAahdart konsdlkomsalr emgg AIPa m&s &
analizi
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J: Standart Tasarim - Orta Alt Patenler
Equivalent Stress

Type: Equivalent (van-Mises) Stress
Unit: hMPa

Tirne: 0,2

22.03.202017:47

158,20 Max
140,71

123,12

105,53

87,041

70,353

52,765

35,176

17,588
1,0597e-7 Min

kekil SAah®&art Kkonsoeb ktoanssaorlé miey gluAlPa,makKs € ger
analizi

kekil SAah@art konsaoe5 ktoanssaorlé mefyrg@idPe, maks € d
analizi
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