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TANITIM

PRESENTATION

Mola, mimari yapilarin davranisini simiile eden etkilegimli

bir fiziksel modeldir. Model, manyetik parcalar
araciligiyla birbirine baglanan moddler pargalardan
olugur ve sayisiz kombinasyona olanak tanir.

Mola Yapisal Kit 1 ile farkli yapisal sistemler kurabilir,
elemanlarin hareketlerini ve deformasyonlarini
gbzlemleyebilir ve yapilari kendi ellerinizle
hissedebilirsiniz.

Bu, soyut kavramlar somut ve elle tutulur bir sekilde
anlamaniza yardimci olabilecek bir etkinliktir. Bu
calismanin amaci, modelle deneyimden yola gikarak
yapisal davranis hakkinda sezgisel bir bilgi
gelistirmektir; bu, dzellikle bir projenin tasarim
asamasinda mimarlar ve mihendisler igin temel
Oneme sahiptir.

Bu Kilavuz, Mola’nin kullanimina dair pratik bir rehber

GUVENLIK TALIMATLARI

Bu iriin kiigiik miknatislar icerir ve OYUNCAK DEGILDIR.
YARALANMA TEHLIKESI

Yutulan miknatislar i¢ organlara zarar verebilir ve AGIR
YARALANMALARA veya OLUME yol acabilir.

Cocuklann erisemeyecedi yerlerde saklayin.

Mola parcalarini asla agiz ve burun yakininda tutmayin.

Miknatislarin yutulmasi genellikle kazara olur ve su durumlarda

meydana gelebilir:

1. Bir gocugun kayip bir parca veya miknatis bulmasi;

2. Bir gocuk veya ergenin, piercing takiyormus gibi pargalari

veya miknatislari adiz veya buruna koyarak oynamasi.

niteligindedir ve parcalar ile montaj siireglerine dair
aciklamalar igermektedir. Ayrica, agik ve dgretici bir sekilde
sunulmus bir dizi yapisal sistem 6rnegini de kapsamaktadir.
Boylece yaraticiliginizi kullanabilir ve hayal ettiginiz
sistemleri hemen simiile edebilirsiniz.

Mola Yapisal Kit 1'i kullanmaya baslamak icin dnceden
teknik bilgiye sahip olmaniz gerekmez. Kullanimi gok basit
ve sezgiseldir; hem profesyoneller hem 6grenciler, hem de
konuya ilgi duyan herkes igin uygundur. Bu niteliksel analiz
araci, yapilarin incelenmesi, tasarimi ve dogrulanmasi icin
geleneksel yontemlere ek bir kaynak olarak kullanilabilir.

Buradaki drneklerin 6tesine gegin ve Mola kullanici
topluluguna katilin. Tartismalara katilin, bulgularinizi ve
modelin kullanim yollarini paylasin, diger kullanicilarin
deneyimlerinden 6grenin. Daha fazla bilgi igin
www.snltensi.com adresini ziyaret edebilirsiniz.

Mola’yi kullanmadiginiz zamanlarda, parcalari tek tek sayarak eksik
parca olmadigindan emin olun. Tim parcalar cocuklarin
erisemeyecedi bir yerde ve kutusunda saklayin. Her parganin
sayisini ve kutuda dogru yerini 6grenmek icin kutu kapaginin ig
kismindaki gorsele bakin.
Pargalardan ayri veya gevsek miknatislar konusunda dikkatli olun.
Kit'i kutuda saklarken her pargadaki miknatislarin eksiksiz olup
olmadigini kontrol edin:
Her Cubuk (B) ve Gapraz (D) pargasinin iki ucunda birer miknatis
bulunur;
Her Zemin Baglantisi (GC) parcasinin alt kisminda dért miknatis
bulunur;
Her Kose Destedi 90 (RC90) pargasinin gevresinde (i miknatis
bulunur;
Her Plaka (P) pargasinin gevresinde altt miknatis bulunur.
Kiti olusturan pargalar tanimak igin sayfa 10 ve 11'deki gorsellere
bakin.
Bir miknatisin yutuldugundan siipheleniyorsaniz derhal tibbi yardim
alin. Rontgen veya acil cerrahi miidahale gerekebilir. Belirtilerin
ortaya glkmasini beklemeyin; miidahale icin geg olabilir.
Miknatis yutulmasinin belirtileri 6zglil degildir (karin agrisi, ates vb.)
ve saatler hatta haftalar iginde ortaya gikabilir. Miknatis yutulmasi
durumunda uygun tedavi yapilmazsa bagirsak tikanikligi, delinme,
kanama, enfeksiyon ve 6lim riski olugabilir.
Mola parcalarini evcil hayvanlarin erisemeyecedi yerlerde ve kalp
pilleri veya manyetik olarak hassas egyalarin yakininda tutmayin.


http://www.molamodel.com/

Mola is an interactive physical model that simulates the
behavior of architectural structures. The model consists of a
set of modular parts that connect through magnets to allow
countless combinations.

With Mola Structural Kit 1, you can build different structural
systems, visualize the movements and deformations of their
elements and feel the structures using your own hands.

It is an activity that can help you understand abstract
concepts in a tangible and concrete manner. The aim of such
study is to develop, from the experience with the model, an
intuitive knowledge of the structural behavior, which is
essential for architects and engineers, particularly in the
conception phase of a project.

This Manual is a practical guide for using Mola and contains
explanations about the parts and assembly processes,

SAFETY INSTRUCTIONS

Mola Structural Kit 1 contains small magnets and it’s NOT A TOY.
INTERNAL INJURY HAZARD

Swallowed magnets can damage internal organs and have
resulted in DEATH and SERIOUS INJURIES.

Keep away from ALL CHILDREN.

NEVER put Mola parts near mouth or nose. Magnet ingestions
are often accidental and there is a possibility that they will occur
from:

1. Young children finding loose or missing magnets;

2. Older children and teens playing with magnets in their mouth
or nose and imitating piercings.

as well as a series of examples of structural systems
presented in a clear and didactic way. As such, you can put
your creativity in use and immediately simulate your
envisioned systems.

Mola Structural Kit 1 requires no prior technical knowledge
for you to start studying the structures. Its use is very simple
and instinctive and is applicable to both professionals and
students, as well as anyone interested in the subject. This
qualitative analysis tool can be used as a resource to
conventional methods of study, conception and verification of
structures.

Go beyond the examples presented here and join our Mola
user community. Take part in discussions, show your findings
and ways of using the model and learn from the experience
of other users. Visit www.snltensi.com and find out more.

When not in use, locate all Mola parts and count them
individually to be sure that none are missing. Store all parts
safely away from children and in a storage container.

Check the images available on the inside of the box lid to verify
the number of units of each part and the correct place to store
them in the box.

Be aware of dropped or separated magnets. Check if there is any
missing magnet from each component in the set when returning
it to the storage container.

Each Bar (B) and Diagonal (D) has two magnets, one at each end;
each Ground Connection (GC) has four magnets at its base; each
Rigid Connection 90 (RC90) has three magnets along its
perimeter; each Plate (P) has six magnets along its perimeter.
Check the images on pages 10 and 11 to identify each Mola part.

Seek immediate medical attention or contact the poison control
center immediately if you think magnets were ingested. It is
possible that x-rays or prompt surgical removal will be required.
Do not wait for symptoms to appear as it is feasible that by then
it will be too late for medical intervention.

Symptoms of magnet ingestion are often non-specific (abdominal
pain, fever, etc.) and can take from hours to weeks to appear. By
then, the damage can be severe. Untreated ingestions of
magnets are likely to cause intestinal blockage, perforation,
bleeding, infection, and death.

Keep away from pets. Keep away from pacemakers and
magnetically sensitive items.
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MOLA YAPISAL KIT 1

MOLA STRUCTURAL KIT 1

Gergek bir yaplyl gbzlemlerken, davranisinda rol oynayan
fiziksel olgular gorsellestirmek zordur. Deformasyonlari ve yer
degistirmeleri genellikle gozle fark edilemez, bu da konuyu
oldukga soyut ve anlasilmasi gii¢ hale getirir.

Mola pargalari, bu olgulan gorsellestirmeye olanak
taniyacak sekilde ©zel malzemelerle tasarlanmistir. Amag,
yapllarin davranisini dokunsal ve gdrsel bir sekilde simile
ederek konuyu daha somut ve sezgisel héle getirmektir.

Mola Yapisal Kit 1, kompakt, gok yonli ve kullanimi kolaydir.
Tim pargalar manyetizma ile birbirine baglanir ve her biri
gergek bir yapinin bir veya birden fazla elemanini temsil eder.

Zemin (G— Ground), yapinin inga »
edilecegdi zemini temsil eder. Uzerinde
parcalarin konumlandiriimasini ve
yapilarin montajini kolaylastiracak
yapisal eksen isaretleri bulunmaktadir.

Zemin Baglantilan (GC — Ground »
Connection), yapinin zemine
tutunmasini saglayan temel elemanlari
temsil eder. Her parcada, parcanin
Zemin (G) (zerinde dogru
konumlandiriimasini kolaylagtiracak 4
eksen igareti bulunmaktadir.

Metal Kiireler (C— »
Connection), yapisal elemanlar f
arasindaki baglantilardan sorumludur

D

While observing a real structure, it is difficult to visualize
the physical phenomena involved in its behavior. Its defor-
mations and displacements usually cannot be detected by the
naked eye, which makes it a very abstract and difficult
subject to understand.

Mola parts were designed with specific materials to al-
low the visualization of these phenomena. The idea is to sim-
ulate the behavior of structures in a tactile and visual way,
making the subject more concrete and intuitive.

The Mola Structural Kit 1 is compact, versatile and easy
to use. All parts are connected through magnetism, and each
one represents one or more elements of a real structure.

The Base Plate (G — Ground)
represents the soil where the structure
will be built. It presents, on one side,

4 markings of structural axes to facilitate
the positioning of the parts and the
assembly of the structures.

4 The Base Connections (GC —
Ground Connection) represent
the foundations of the building,
responsible for the attachment of
the structure to the soil. Each piece
has 4 axis markings to facilitate its
positioning on the Ground (G).

The Spheres (C — Connection) are
™, responsible for the attachment
between the structural elements,

ve bir yapinin mafsalli (pimli) s representing the pinned connections of
baglantilarini temsil eder. a structure.
> A 4
Kose Destekleri (RC90 — Rigid - / The Rigid Connections (RC90 — Rigid

Connection 90°), yapisal elemanlar \ty it
arasindaki 90 derecelik baglantilarin
sikistinimasinda kullanilir.

= A

Cubuklar (B — Bar), bir yapinin i O
kolon ve kirig gibi gubuk elemanlarini temsil
eder.

Caprazlar (D — Diagonal), bir 3

yapinin ince elemanlarini temsil eder; 6rnedin
cekme elemanlari ve riizgar destekleri gibi.

10

Plakalar (P — Plate), yapinin diiz
ylizeylerini temsil eden sert
elemanlardir; 6megin désemeler, o
tasiyia duvarlar ve atilar gibi.

Connection 90°) are used to tighten
the 90-degree connections between
structural elements.

o 9
4
The Springs (B — Bar) represent the
bar elements of a structure, such as
columns and beams.
*

The Diagonals (D — Diagonal)

represent the slenderer elements of

a structure, such as tension members
¢ and wind braces.

The Plates (P — Plate) are rigid elements

which represent planar surfaces of a

structure, such as slabs, bearing walls and

roofs.




MONTAJ IPUCLARI

ASSEMBLY TIPS

TASIMA VE SAKLAMA

Cubuklar ve Caprazlar (B, D) »
u¢ kisimlarinda miknatislar
bulundurur ve bu miknatislar,
parcalarin birbirine baglanabilmesini
saglayacak sekilde konumlandiriimistir.
Dolayisiyla her bir cubuk veya
capraz, zit manyetik kutuplara
sahip uglara sahiptir. Bu nedenle iki
parca arasinda itme kuvveti
olusursa, miikkemmel bir baglanti
saglamak icin pargalardan birini ters
gevirmeniz yeterlidir.

Kbse Destekeleri (RC90), »
parcalarin kolayca birbirine
baglanabilmesini, saglayacak sekilde
cevreleri boyunca yerlestirilmis
miknatislara sahiptir. Her bir parga
cevresinde tek bir manyetik kutup
barindirir ve baglanti igin, yalnizca
zit kutuplara sahip pargalari birbirine
denk getirmeniz yeterlidir.

Plakalar (P) da baglantiya olanak »
sadlayacak sekilde cevreleri

boyunca yerlestiriimis miknatislara
sahiptir. Her bir Plaka gevresinde tek
bir manyetik kutup barindirir. Ust
Uste yerlestirmek igin yalnizca zit
kutuplara sahip plakalari birbirine
denk getirmeniz yeterlidir.

MONTAJ

Herhangi bir elemani
konumlandirirken, yapiya
baglanacak olan ucundan tutmaniz
tavsiye edilir. Bu, parcanin diger
elemanlara dogru cekilmesini onler.

YUK UYGULAMASI

Mola Yapisal Kit 1 ile monte
edilen yapilara yik uygulamanin en
ideal yolu ellerin kullaniimasidir. Bu

sayede yapilari dokunarak hissetmek
mimkin olur ve kullaniciya yeni bir
6grenme deneyimi sunar.

DIKAT / ATTENTION

S

HANDLING AND STORAGE

The Bars and Diagonals (B, D)
have magnets at their extremities,
and these magnets are positioned
so that the parts may connect to
one another. Thus, each bar or
diagonal has ends with opposite
magnetic polarity. Therefore, if
there is repulsion between two
parts, simply invert one in order
to perfectly connect them.

The Rigid Connections (RC90)
feature magnets along their
perimeter, positioned to allow
the parts to easily connect. Each
part presents a single magnetic
polarity in its perimeter and,
for their attachment, simply
interpolate the parts with
opposite polarities.

The Plates (P) also feature
magnets along their perimeter,
positioned to allow connections.
Each Plate presents a single
magnetic polarity. To stack them
up, simply interpolate the parts
with opposite polarities.

ASSEMBLY

While positioning any element,

it is suggested to hold it by the
extremity that will be attached to
the structure. This prevents the
part from being drawn by other
elements.

LOAD APPLICATION

The ideal way to apply loads to
structures assembled with Mola
Structural Kit 1 is through the use
of hands. This way, it is possible
to feel the structures through
touch, providing the user with a
new learning experience.

~ Mola Yapisal Kit 1 pargalarini manyetik hassasiyeti olan triinlerden uzak tutunuz.
~ Keep the Mola Structural Kit 1 parts away from magnetically sensitive items.

1"



KUTU iCERIGI

WHAT’S IN THE BOX

Wﬁmncntmnm:n"—ﬁ. T ﬁ

Wm««mmmmntmnn«rm«m::z::::n:?ea‘
A W

Wmmrmnmtwnwﬁn:mlﬁmﬁn‘
\J )

Tnmmmmtmmmmcmmmmu‘

Wmmm«mmuw“ttunttuw

‘"".’"’“““““‘“‘“‘“‘ Tmm«mm«mm«‘

?.xrn.us....xu.-.u.u..u"(‘

-‘g-t-.utmmmuﬂ

| 23a94sssasREsssstts s nnn
2

T22i%aasititesiusessataraes
o
?‘.1‘.11‘(‘(17‘"1‘.?“%

?‘d‘l'- LTI IYT‘Y‘?Y‘.’.Y‘.’\“‘S%
i

A —
\ i

) ¥
AR

12

.
%
.
-
)
-




"l ’/

l

ryrrrr.

)

/

p

s 299
PPW P PR
L] |

Y yyyY

13



({{.’i‘

NELER YAPABILIRSINIZ

WHAT YOU CAN DO

Mola Yapisal Kit 1 ile inga edilen her yapi igin bir gok

kavrami analiz etmek miimkiindiir. Mola ile neler
yapabileceginizi aklinizda bulundurun:

Farkh yikler ve yapisal elemanlar
arasindaki cesitli baglanti olanaklarinin
etkisi altinda yapilarin
deformasyonlarini ve yer
degistirmelerini gorsellestirin.

Visualize deformations and
displacements of structures under
the influence of different loads and
different possibilities of connections
between structural elements.

Bir yapinin inga agamalarini simiile
edin ve elemanlarinin hiyerarsisini
inceleyin; yani yapinin gesitli
parcalarinin ideal montaj

sirasini gdzlemleyin.

Simulate the stages of building a
structure, studying the hierarchy
of its elements, that is, the ideal
sequence of assembly of the various
parts of the structure.

)

"

For each structure built with Mola Structural Kit 1, it is

possible to analyze a number of concepts. Keep in mind

what you can do with Mola:

Onerilen yapisal sistemin
dengesini ve genel
stabilitesini inceleyin;
yatay, disey ve dénme
yoniindeki yer degistirmeleri
gozlemleyin.

Study the balance and
overall stability of the
proposed structural

system, observing the
horizontal, vertical and
rotation displacements.




Yapilan ellerinizle hissedin ve kuvvetlerin
yapisal sistemlerin ve elemanlarinin davranisi
Uzerindeki etkilerini kesfedin.

Feel the structures with your hands,
. discovering the effect of forces on the behavior
of structural systems and their elements.

Elemanlardaki deformasyon ile i¢ kuvvetler
arasindaki iligkiyi anlayin; yay dondsleri araciligiyla,
bir elemanin sikismig bdlgelerinde kesitlerin birbirine
yaklasmasini, gerilmis bélgelerinde ise birbirinden
uzaklagsmasini gézlemleyerek dogrulayin.

Understand the relationship between deformation and
7 internal forces in elements, verifying through the spring
4 ) turns how the cross sections move closer and farther,
ool o respectively, in compressed and tensioned zones of an
“w | element.

o AP ¢
REULANANS

s - Mimari formun yapilarin genel davranisi
t, iizerindeki etkisini analiz edin.

Analyze the influence of the architectural
form on the overall behavior of structures.

YT
LALLMV
AR ;.

ULV _'

i

(31]



BAGLANTILAR

CONNECTIONS

2x O
3x [V

1x@

2 X v

iy

M

"W

-

I

01

Yapilar genellikle birlikte galisan

farkl elemanlardan olusur. Baglantilar, 6ze-
lilkle yiklerin yapisal elemanlar

arasinda dagiiminda, yapilarin  genel
davraniginda temel bir role sahiptir.

Mola Yapisal Kit 1 ile iki tir

baglantryr simiile etmek mimkiindr:

mafsalli (pinned) ve rijit (rigid). Bu

baglantilar, bagll elemanlar arasinda

meydana gelebilecek hareketlerle ayirt edilir.

Baglantilari, kuvvetlerin bir elemandan
digerine aktigi “kopriiler” olarak diigiiniin.

Structures are usually composed of dif-
ferent elements working together. The
connections have an essential role in the
global behavior of structures, especially in
the distribution of loads between structural
elements.

With Mola Structural Kit 1, it is possi- ble
to simulate two types of connections: pinned
and rigid. They are distinguished by the
movements that can occur between the
connected elements.

Think of connections as “bridges” where
the forces move from one element to another.

Eﬂmm DT -
.\g

Bir cubuk eleman (B) ile zemin baglanti (GC) arasindaki
baglanti, gubugun baglanti etrafinda dénmesine izin verdigi

icin mafsalli (veya menteseli) baglanti olarak kabul
edilir.

iki kose destedi (RC90) parcasi ekleyerek, etiketlenmis
baglantiyi rijit baglantiya dondstirirsiiniiz ve cubuk (B)
parcasinin baglanti etrafinda donmesini engellersiniz. Bu
tir baglantiya ankraj (engaste) denir.

By adding two RC90 parts, you can turn the pinned
connection into a rigid connection, preventing the rotation
of the bar (B) around the connection. This type of
connection is also known as fixed.

The connection between a bar element (B) and the founda-
tion (GC) is considered a pinned connection (or hinged), as it
allows the rotation of the bar around the connection.

i
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Cubuklar (B) ile Metal Kireler (C) arasindaki mafsalli
baglanti da, parcalarin baglanti etrafinda dénmesine
izin verdigi icin mafsalli baglanti olarak kabul edilir.

Metal Kiire RC90 ekleyerek, mafsalli baglantiyi rijit

baglantiya doniisttirebilir ve parcalarin baglant etrafinda
dénmesini engelleyebilirsiniz.

16

The connection between bars (B) through the sphere (C) is
also considered a pinned connection, as it allows the rotation
of the parts around the connection.

By adding the RC90, you can turn the pinned connection
into a rigid connection, preventing the rotation of the parts
around the connection.
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Bir yapinin gekme elemanlari, yalnizca gekme
yiklerine direng gdsterdikleri igin oldukga ince
elemanlardir.

Cekme, yapisal eleman eksenine dogru,
zit yonlerde uygulanan kuvvetlerin olug-
turdugu etkidir. Cekme elemanlari, bir yapida

cesitli sekillerde kullanilabilir; asili gati

sistemlerini desteklemek, yatay, disey
ve edik dlzlemleri caprazlamak, yapisal
montajl stabilize  etmek  gibi. Bu
uygulamalardan bazilarini asadidaki
orneklerde gosterecegiz.

Bir gekme elemani, cekmeye maruz
kaldiginda vyiik, elemanin tim bilesenleri
arasinda esit olarak dagitilir ve bu da elemanin
boyutlarinda tekduze bir artis meydana getirir.

e

The tension members of a structure are very
slender elements, because they only resist
tension loads.

Tension is the effect caused by forces
applied in opposite directions, outwardly,
toward the structural element axis. The
tension members can be used in various ways
in a structure, supporting suspended roof
systems, bracing horizontal, vertical and
inclined planes, stabilizing the structural
assembly, etc. We will show some of these
applications in the following examples.

When a tension member is subjected
to tension, the load is distributed equally
among all of the fibers of the element, gen-
erating a uniform increase in its size.

4 Cubuk (B) pargasina hafifge gekme uygulayin ve gekme

o

yklerinin neden oldugu deformasyonun uzunlugunda
kiiciik bir artis yarattigini goézlemleyin. Bu deformasyona
eksenel deformasyon denir, glinkii elemanin ekseni
boyunca meydana gelir.

| )

Apply a slight tug on the part B and notice that the
deformation caused by tension loads generates a slight
increase in its length. This deformation is called axial
deformation, as it occurs along the element’s axis.

Mola ile kurulan yapilarda gekme elemanlarini simile
etmek icin Caprazlar (D) kullaniimasi énerilir.

4
\\ %
\
>

with Mola, it is preferable to use the Diagonals (D).

\ 4 To simulate tension members in the structures assembled

17
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KOLON

COLUMN
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Kolonlar genellikle diisey ve nispeten narin
elemanlar olup, basing ytiklerine karsi oyacak
sekilde tasarlanirlar.

Basma (Compression), cekmenin
(Tension) tersidir. Yani, bir yapisal elemanin
eksenine dogru zit yonlerde uygulanan
kuvvetlerin etkisiyle elemanin o ydnde
boyutunun esit olarak kigllmesine denir.
Basinca maruz kalan bir yapisal eleman,
burkulma (buckling) olarak bilinen
yanlamasina kararlilik kaybi gdsterebilir.
Kolonlar, yiikleri en dogrudan yolla temele

aktarma islevi sayesinde yapilarda kritik
Oneme sahiptir.

L = Kolon Uzunlugu / Column Length
Lb = Burkulma Uzunlugu / Buckling Length

iki mafsalli baglantiya sahip bir kolonun,
burkulma etkili uzunlugunun, geometrik
uzunluguna esit oldugunu unutmayin.

Lb<L

-

Ayrica, formlari, boyutlari ve mekandaki
dadiimlari nedeniyle mimaride de belirleyici
bir rol oynarlar.
Enine boyutlarina kiyasla orantisiz geometrik
uzunluklarindan 6tiiri kolonlar burkulmaya
maruz kalabilir. Bir kolonda burkulmaya yol
acacak gerekli basinca kritik ylik denir. Kritik
yUk; elemanin narinligine, baglanti tiplerine ve
kolondaki serbest (desteksiz) uzunluga bagl
olarak degisir. Bu ozellikler degistirildiginde,
analiz edilen elemanin kritik yikiinde ve

burkulma etkin boyunda da degisiklik
gozlemlenir.

Alt ucu koge destekli, tist ucu mafsalli bir
kolonda, burkulma etkili uzunlugu, geometrik

uzunlugundan daha kiigliktir. Bu durumda,

Note that a column with two
pinned connections displays a
buckling effective length equal to its

geometrical length.

kritik ylikiin, 1. 6rnekteki kritik ylikten daha
bliytk oldugunu unutmayin.

The column with a rigid connection at the
bottom and a pinned connection at the top

presents a smaller buckling effective length
than its geometrical length. Note that the
critical load is greater than that of example 1.
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Lb<L

chitecture, particularly due to their forms, di-

Columns are usually vertical and relative- ly
slender elements designed to resist com-

pressive loads.
Compression is the opposite of tension,
namely, it is the effect caused by forces
applied in opposite directions, inwardly, to-
ward the axis of a structural element, uni-

formly reducing its size in that direction.
A structural member loaded in compres- sion
may display a loss of lateral stability known

as buckling.

Columns are essential in structures be-
cause they have the function of transferring
the loads to the foundation through the most
direct route, and they are instrumental in ar-

Lb>L

mensions and distribution in space.

Because of their disproportionate geo-
length in comparison to their

metrical
transverse dimensions, columns are subject

to potential buckling.
The required compression to cause buck-

ling in a column is known as critical load. The
load varies according to the

critical

slenderness of the part, the types of con-
nections and the unsupported length of the
column. When altering these features, we
can notice the change in the critical load and
the buckling effective length of the an-

alyzed element.
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iki kdse destekli kolon, daha da kiigiik bir
burkulma etkili boyu dogurur. Dikkat
edilmelidir ki, kritik yik, Ornek 1 ve Ornek

2'deki kolonlara gore daha buyuktir.

The column with two rigid connections
displays an even smaller buckling effective

length. Note that the critical load is greater
than those of examples 1 and 2.

-~
Alt ucu kose destekli duran kolon, geometrik

boyunun iki kati kadar bir burkulma
etkili boyu gosterir. Bu nedenle, kritik yiik énceki

orneklerle kiyaslandiginda gok daha diisiiktr.

The freestanding column with a rigid connection

at the bottom displays a buckling effective
length twice as large as its geometrical length.
Therefore, the critical load is much lower when

19

compared to the previous examples.
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Bu drnek icin bagka bir kiginin
yardimina ihtiyaciniz olacak!

You will need the help of
another person for this example!

Kirigler, agikliklar gegmek igin kullanilan yatay elemanlardir ve esas
olarak egilme gerilmelerine maruz kalirlar.
Egilme, elemanin eksenine dik olarak uygulanan yiiklerin etkisiyle olusur.
Bu yiikiin neden oldugu yer degistirmeye sapma (defleksiyon) denir.
Tipki kolon burkulmasinda oldugu gibi, kirislerin egilme sapmalari da
baglanti tlrlerine bagl olarak degisebilir. Asagidaki 6rnekleri bir araya
getirmeyi deneyin.

Beams are horizontal elements used to overcome spans and are sub- ject
mainly to bending stresses.

Bending is the effect caused by loads applied perpendicular to the
axis of the element. The displacement caused by this load is known
as deflection.

Just like the buckling of the column, the beam bending deflection can
change based on its connections. Try to assemble the following examples.

BASING
COMPRESSION

7-. \g M o O
NGl

GEKME
TENSION

-~

Egdilme, kiris boyunca hem basma (compressive) hem de cekme (tensile)
gerilmeleri olusturur. Ornek 1'de, yay déniislerinin iist kisimda birbirine
yaklasirken, alt kissmda birbirinden uzaklastigini gézlemleyin; bu durum
Ustte basing, altta cekme gerilmesini gdsterir. Konsol kiriste (Ornek 4) ise
bu gerilmeler tersine doner; Ustte gekme, altta basing gerilmesi olusur.

Bending causes both compressive and tensile stresses along the beam.
Note in Example 1 that the spring turns move closer to one another at the
top part and move farther from one another at the bottom part, char-
acterizing compression at the top and tension at the bottom. In the case
of the cantilever beam (Example 4), these stresses are inverted, displaying
tension at the top and compression at the bottom.

Her iki ucu mafsalli (pimli) olan basit bir 4

kirisin, agiklik ortasina uygulanan dikey
ylikten kaynaklanan sapmasini gézlemleyin.
Sadece mafsalli baglantilara sahip oldugu icin
kirig, yukleri yalnizca dikey olarak desteklerine
iletir.

Observe the deflection of a simple beam,
hinged on both ends, resulting from a
vertical load applied at mid-span. Due to
presenting just pinned connections, the beam
only transfers vertical loads to its supports.

Bir ucu ankastre (sabit) olan kiriste, 4
ayni yiikten kaynaklanan sapma Ornek
1'e gbre daha kiigiiktiir. Ankastre ugta (koge
destekli) dikey kuvvetlere ek olarak donmeye
karsi da bir tepki olusur. Yapisal tasarimda
donmeye karsi olusan bu tepkiye moment
denir.

In a beam with one end fixed, the S
deflection is smaller when resulting from

the same load from Example 1. Note that

on the fixed end (rigid connection), in
addition to the vertical forces, there is also

a reaction to rotation. In structural design,
rotation is called moment.

Her iki ucu ankastre (sabit) olan bir kirig  »
Ornek 1 ve 2 ile karsilastirildiginda
daha az sapar. Her iki ugta da momentin
(dénmenin) iletimini gdzlemleyin.

A beam fixed on both ends deflects even 4
less when compared to examples 1 and 2.
Experience the transmission of the moment
(rotation) at both ends.

Konsol kiriste, sapmanin egriligi tersine  »
déner ve yer dedistirme, 6nceki drnekler-
den ¢ok daha biiylik olur.

In a cantilever beam, the curvature of the »
deflection is inverted and its displacement

is much greater than those of the

previous examples.
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CERGCEVELER

FRAMES

3Ix O Genellikle tim yapilar biitiinsel davranir. Ancak analiz siirecini basitlestirmek
6x (7 icin yapi pargalarina ayrilmasi yaygindir. Bu pargalar ayri ayri incelense bile,
yapinin genel davranisindan sorumlu olduklarini unutmamak gok énemlidir.
4x
@ Binalarda en yaygin yapisal konfigiirasyonlardan biri, kolonlar ve kiriglerden
4 3¢ il olusan dikdértgen gergevedir ve tek bir sistem olarak davranir. Bu sistemi
13K mwwww————————— anlamaya baslamak icin, onu bir diizlem olarak analiz edecegdiz. Bu analizi
2X w— mimkiin kilmak icin asagidaki yapiyi iki Capraz kullanarak monte edin.
2X = Tamamen mafsalli (pimli) baglantilardan olusan gercevenin kararsiz oldugunu,

unutmayin; ¢linki yan yiik (6rnegin riizgar kuvveti) uygulandiginda denge
ortadan kalkar ve bu durum yapinin gékmesine yol acar.

Normally, all structures behave spatially. However, to simplify the analysis
process, it is common to divide them into parts. It is very important to note
that even when analyzed separately, these parts are responsible for the
overall behavior of the structure.

One of the most common structural configurations in buildings is the
rectangular frame, formed by columns and beams and behaving as a sin-
gle system. In order to begin to understand this system, we will analyze it
as a plane. Assemble the following structure using two Diagonals to make
this analysis possible.

Note that the frame composed entirely of pinned connections is unstable,
because its balance ceases to exist when a lateral load is applied (i.e., the
wind strength), which will cause the collapse of the structure.

! 5 SARARARARIRRARRARRAAr LI
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»

Cercgeveyi sabit (stabil) bir yapi haline nasil getirebiliriz?
How to make the frame a stable structure?

~

" - -»? T +
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|
o

lh‘ ﬁ p A .- ;»% i I%

Cergevenin i¢ kismini, gapraz bir

Gapraz baglama kullanmak eleman yerine dizlemsel bir yiizeyle Elemanlar arasinda bir veya birden fazla
doldurmak, drnegin bir plaka kose destegi kullanmak.
Using diagonal bracin g kullanmak
Filling the interior of the frame Using one or more rigid connections
with a planar surface, such as a between members
shear wall

Bu segeneklerin kendine 6zgii 6zellikleri ve davraniglari vardir. Hangi These options have distinct characteristics and behaviors. The
¢ozlimiin uygulanacadi, projenin mimari ve yapisal gereksinimlerine choice of a solution to be adopted depends on the architectural
baglidir. and structural needs of the project.



05

Asagidaki modeli monte edin ve capraz takviye (bracing)
sisteminin isleyisini anlayin.

Cergeveye yalnizca bir gapraz eleman ekleyin ve bu
elemanin, yiikleme yoniine bagl olarak farkli sekilde
calisacagini gézlemleyin. Yk soldan uygulandiginda, capraz
cekme elemani olarak gérev yapar; gergevenin yer
degistirmesini dnler ve yapiyi stabilize eder.

Yk tersine cevrildiginde (sagdan), capraz basing elemani
olarak calismaya baslar. Eleman gok narin oldugundan
burkulur, cercevenin yer degistirmesine izin verir ve yapiyi
kararsiz hale getirir.

Assemble the sequence below and understand the
functioning of the bracing system.

Add only one diagonal brace to the frame and note
that this member will work in a different manner, based
on the loading direction. When the load is applied from
the left side, the diagonal works in tension, preventing the
displacement of the frame and stabilizing the structure.
When the load is reversed (right side), the diagonal starts
to work in compression. Because it is a very slender
element, the diagonal buckles, allowing the displacement
of the frame and making the structure unstable.

v

g
ﬂ BASMA \t
COMPRESSION &

Tek gapraz elemanl bir gergeveyi stabilize etmek igin, bu
elemanin hem gekme hem de basma yiiklerine dayanabilmesi
gerekir. Basma igin daha kisa ve kalin elemanlar
gerektiginden, daha ekonomik bir segenek, iki gapraz
elemanin gapraz (X) takviye olusturacak sekilde
kullaniimasidir. Boylece, yiik yonii ne olursa olsun,
elemanlardan biri gekme altinda calisacak ve gergevenin yer
degistirmesini dnleyecektir.

0 T p— L S ‘g
.;/ 3 GEKME

TENSION
-%

To stabilize a frame with a single diagonal brace, that
element must be able to withstand both tension and
compression loads. As compression requires less slender parts,
a more economical option is to use two diagonal members
forming a cross-bracing shape, as that would ensure one of
the members would work in tension and prevent the frame
displacement, regardless of the load direction.

CEKME \
TENSION

Capraz (X) takviye sekli en verimli konfiglirasyon olup, bu »
nedenle en yaygin kullanilan sistemdir. Ancak, binanin ig
mekan gereksinimlerine bagl olarak farkli

konfigiirasyonlar da kullanilabilir. Dikkat edilmelidir ki, bir
takviye sisteminin temel iglevi yatay yikleri karsilamaktir;
dikey yiiklerin tasinmasina dogrudan katkida bulunmaz.

The cross-bracing shape is the most efficient

configuration and, therefore, the most common. 4
However, depending on the interior space requirements

of the building, other configurations can be used. Note
that the main function of a bracing system is to resist
horizontal loads, without contributing directly to the
absorption of vertical loads.

Yapisal elemanlar arasindaki baglantilar sertlestirildiginde,
yap! bir rijit gergeve haline gelir.

Dikkat edin: rijit gercevenin yatay yer degistirmesi, capraz
takviyeli gercevenin yer degistirmesinden gok daha fazladir.
Bu nedenle, bu yapllar sirasiyla salinimh ve salinimsiz
olarak siniflandirilir.

v

By stiffening the connections between structural members,
the structure becomes a rigid frame.

Note that the lateral displacement of the rigid frame
is far greater than that of the braced frame. For this
reason, these structures are classified as sway and non-

sway, respectively.
v

Bir rijit cerceve, sert ve yuvarlak baglantilardan olusan cesitli
konfiglirasyonlara sahip olabilir. Aslinda, tek bir kose destegi
bir diizlem cergeveyi stabilize etmek igin yeterli olabilir.
Kullanilacak kése destegi sayisinin belirlenmesi, yapisal tasarim
gereksinimlerine baghdir.

v

A rigid frame may have multiple configurations composed
of rigid and pinned connections. In fact, a single rigid
connection may be enough to stabilize a plane frame. The
definition of the number of rigid connections to be adopted
will depend on the structural design requirements.

v

4
Rijit gergevede, kolonlar ve kirisin yapinin tUzerine etki eden
hem yatay hem de dikey yiikleri karsilamaktan sorumlu
oldugunu goézlemleyin. S

Observe that in the rigid frame, the columns and the
beam are responsible for resisting both horizontal and
vertical loads acting on the structure.

24
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CERGCEVELER

FRAMES

12x O
a8x (7

Onceki 6rnekteki cerceveye, diizleminin digina (¢ kiris ve iki kolon ekleyerek
bir uzay gerceve olusturabiliriz. Ancak tim baglantilar mafsalli olursa, yapi her
yone serbestce hareket edebilir ve bu da yapinin dengesiz oldugu anlamina
gelir. Uzay gergeve, diisey ve yatay dizlemlerinin gaprazlamasi (rijitlenmesi)
ile stabil hale gelir.

Asadidaki yapiy! kurun ve yapinin dengeli hale gelmesi igin gerekli en az kararli
diizlem gergeve sayisinin, diisey ve yatay diizlemler dikkate alindiginda, dort
oldugunu not edin.

Binalarda, désemeler de yatay diizlem igin gaprazlama iglevi gorebilir ve diisey
dlizlemlerdeki caprazlama sistemleriyle birlikte calisabilir.

By adding three beams and two columns to the frame in the previous exam-
ple, outside of its plane, we can create a space frame. However, if all connec-
tions are pinned, the structure will be free to move in any direction, charac-
terizing an unstable structure. The space frame becomes stable through the
bracing of its vertical and horizontal planes.

Assemble the structure below and note that the minimum amount of sta-
ble plane frames required to make the structure stable is four, considering the
vertical and horizontal planes.

In buildings, the slabs can also function as bracing for the horizontal plane,
working in tandem with the bracing systems of the vertical planes.

UYGULAMALI EGZERSIZ 1
PRACTICE EXERCISE 1

Farkl
ytiksekliklerdeki
yapilarin yatay yer
dedistirmesini
gbzlemleyerek
kurun.

Assemble and
observe the lateral
displacement of
structures with
different heights.

_qu_ -l
=
—
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Onceki 6rnekte, bazi diizZlemlerin caprazlanmasiyla uzay
gergevenin stabil hale geldigini gdzlemledik.

Birden fazla kati olan bir yapida, ayni yaklasim her kat igin
benimsenmelidir.

Caprazlanan diizlemlerin her katta ayni olmasi gerekli degildir.
Ancak, katlar arasindaki caprazlama sistemlerindeki siireksizlik,
yapisal sistemin verimliliginin azalmasina yol acabilir.

Tasarim ¢dzimiiniin segimi ise proje gerekliliklerine bagli
olacaktir.

We observed in the previous example that the space

frame becomes stable upon bracing some of its planes.

In a structure with more than one story, the same

reasoning should be adopted for each floor of the building.
It is not necessary that the braced planes are the

same on the various floors. However, discontinuity of

bracing systems between levels may result in a reduced

efficiency of the structural system. The design solution

choice will depend on project requirements.

Cok katli yapilarin stabilitesinin anahtarinin yalnizca diisey
ylklerin zemine iletilmesiyle ilgili olmadidini, ayni zamanda
riizgar ve deprem gibi yatay yiiklere karsi koymakla da ilgili
oldugunu not ettik.

Yapinin yliksekligi arttikca, yatay yer degistirmenin énemli
6lctide arttigini unutmayin.

Asadida gosterilen uygulamall egzersizleri takip edin ve
yapilarin yatay yer dedistirmelerindeki farki gézlemleyin.

v

We have noted that the key to the stability of multi-
storey buildings is not related only to transmitting
vertical loads to the ground, but also to resisting
horizontal loads, such as winds and earthquakes.

Note that as we increase the height of the building,
the lateral displacement is accentuated considerably.
Follow the practice exercises shown below and observe

the difference in lateral displacement of the structures.
v

UYGULAMALI EGZERSIZ 2
PRACTICE EXERCISE 2

Bu Ornekte, farkli
boyutlardaki cephelere
ylik uygulandidinda
yapinin yatay yer
degistirmesini ve
titresimini gdzlemleyin.

In this example, note

the lateral displacement
and the vibration of the
structure when the load
is applied on the facades
with different dimensions.

26

UYGULAMALI EGZERSIZ 3

PRACTICE EXERCISE 3 - .
gozlemleyin.

> o

> 3 —n

#

A

Ayni yapiyl farkli caprazlama sistemleri ile
kurun ve vyatay vyer

Put together the same structure with
different bracing systems and observe
the lateral displacements.

degistirmeleri




KAFES KIRISLER

TRUSSES
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GEKME
TENSION

Kirig sistemi (truss), pimli baglantilarla
birlestirilmis gubuklardan olusan ve (iggenler
olusturan bir yapisal sistemdir; iste bu &zellik
ona stabilite kazandirr. Dodru  sekilde
tasarlandiginda, truss gubuklari yalnizca eksenel
cekme ve basing kuvvetleri altinda calisir.

Bu 0Ozellikler, truss'u malzeme kullanimi
acisindan ekonomik bir yapi sistemi haline
getirir ve gorsel olarak hafifligi yliksek bir sistem
yapar. Bu nedenle genellikle blyiik acikliklar
gegmek igin tercih edilir. Truss uygulamalarina
cati, kopri, kule gibi yapilarda rastlanabilir.

Asagidaki ornegi takip ederek diizlem kirigli
c¢ercevenin davranigini anlayin.

{‘\’.‘:

i

The truss is a structural system composed of
bars joined through pinned connections
forming triangles, the feature which gives it
stability. When properly designed, the truss
bars only work in axial tension and
compression.

These characteristics make the truss an
economical structural system when it comes
to material consumption, and one of great
visual lightness, often used to over- come
large spans. Its application can be observed
in roofs, bridges, towers, etc.

Follow the example below to under-
stand the behavior of a plane truss.

Yapinin tepesine diisey bir ylik
uygulayin. Caprazlarin basing
altinda kaldigini ve yatay kuvvetler
Ureterek destek noktalarindan
uzaklasmaya neden oldugunu
gozlemleyin.

Apply a vertical load on top of the
structure. Notice that the diagonal bars are
being compressed, generating horizontal
forces that cause a shift away from the
bearing points.

Destek noktalarinin kaymasini énlemek
igin yatay bir cubuk ekleyin ve bu
parcanin gekme etkisine maruz kaldigini
gozlemleyin. Bu sekilde olusan yapi bir
kirisli gercevedir (kafes kiris).

Add a horizontal bar to prevent the shift
of the bearing points and observe that
this part will be subjected to tension. The
structure thus formed is a truss.
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Onceki 6rnekte belirtildigi sekilde iki kafesi 4

yan yana, orta kolon olmadan monte edin.
Kafeslerin tepe noktalarinin kendi agirlik yiikleri
nedeniyle birbirine yaklastigini gézlemleyin.

Assemble two trusses as outlined in the previous »
example, side by side, without the central
column. Note that the top of the trusses shifts
closer due to their own weight load.

BASMA
COMPRESSION

%%

ice kaymayi 6nlemek ve yapiyl dengelemek  »
icin Ust kisma yatay bir gubuk ekleyin. Bu
cubugun basing altinda calisacagini unutmayin.
Yapi dengelenmis olur ve daha uzun agiklikh bir
kafes (truss) elde edilir.

To avoid the shift inward and balance the 4
structure, add a horizontal bar at the top.

Note that it will be subjected to compression.

The structure is balanced, resulting in a longer
span truss.

Kafes gubuklarinin yalnizca eksenel gekme ve »
basingta galismasini saglamak igin ylkler
yalnizca birlesim noktalarina (metal kiirelere)
uygulanmalidir. Aksi takdirde, elemanlar
edilmeye maruz kalir ve gubuklarin kesitinin
artirilmasi gerekir; bu durum kafesi daha rijit,
dolayisiyla daha az ekonomik hale getirir.

To ensure that the truss bars work

exclusively in axial tension and compression, »
the loads must be applied only at the joint
(connections). Otherwise, the parts are
subjected to bending, requiring an upsize of
the bars, which makes the truss stiffer and,
therefore, less economical.

29
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TRUSSES
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Kafes cubuklari birden fazla diizlemde diizenlendidinde, elde edilen sistem uzay
kafes (space frame) olarak adlandirilir. Bu, biliyiik alanlari gegmek igin en sik
kullanilan yapisal konfigiirasyonlardan biridir. Asadida gosterilen diziyi monte
edin ve uzay kafes kafeslerin, deformasyon ve gubuk yiiklenmesi agisindan tim
yonlerde benzer sekilde davrandidini gozlemleyin. Uzay kafesler farkl tiirde
yapisal modiillerden olusabilir. En yaygin olani kare tabanl piramittir.

e B o ™ 3 i
AT "Ju ol 3 : S
e e P~ r .'f'.l' =, § "'.,".. . S
L . . oD «— gF :
KARE - KARASIZ UGGEN - KARARLI DORTYUZLU
SQUARE - UNSTABLE TRIANGLE - STABLE TETRAHEDRON

DORTYUZLU MODULLERDEN OLUSAN UZAY KAFES KAFESi MONTE EDIN
ASSEMBLE A SPACE FRAME TRUSS COMPOSED OF TETRAHEDRONS

USTTEN GORUNUS
VIEW FROM THE TOP

N USTTEN GORUNUS
i$ o VIEW FROM THE TOP

USTTEN GORUNUS
VIEW FROM THE TOP



When the truss bars are organized in more than one plane, the system
achieved is known as a space frame truss. It is one of the most frequently
used structural configurations to overcome large areas.

Assemble the sequence shown below and observe that the space frame
trusses behave in a similar manner in all directions when it comes to de-
formation and bar loading. The space frame trusses can be made up of dif-

ferent types of structural modules. The most common one is the pyramid with
a square base.
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UGGEN PRiZMA KARE TABANLI PiRAMIT KARE TABANLI PIRAMIT
TRIANGULAR PRISM SQUARE-BASED PIRAMID SQUARE PRISM

BESGEN TABANLI PiRAMIT
PENTAGONAL-BASED PYRAMID

* AT =

KARE TABANLI PIRAMITLERDEN OLUSAN BiR UZAY KAFES (SPACE FRAME) KAFESi MONTE EDIN
ASSEMBLE A SPACE FRAME TRUSS COMPOSED OF SQUARE-BASED PYRAMIDS

1
USTTEN GORUNUS
VIEW FROM THE TOP
2
USTTEN GORUNUS
VIEW FROM THE TOP
3

USTTEN GORUNUS
VIEW FROM THE TOP
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VIERENDEL KAFES KIRIS _ 07

VIERENDEEL TRUSS

12x O Vierendeel kafes, gergeveler olusturan kése  The Vierendeel truss is a structural system
ax (7 desteklere birbirine badlanmis gubuklardan  composed of bars linked through rigid joints,
olusan bir yapisal sistemdir. Kose desteklerin  creating frames. The use of rigid connections
4x @ kullanilmasi, mafsalli baglantilara sahip bir  is necessary due to the fact that a frame with
cergevenin kararsiz oldugunu onceki érnekler  articulated connections is not stable, as
24w gostermistir, bu nedenle gereklidir. evidenced by previous examples.
Vierendeel kafes gubuklari, gekme ve basma The Vierendeel truss bars, in addition to
T geriimelerine ek olarak egilme geriimelerine  tension and compression stresses, are sub-
e de maruz kalir. Bu nedenle, genellikle daha  ject to bending stresses. Because of this,
- fazla malzeme kullanilmasi gerekir ve bu yapi,  more material is usually required, making
standart bir kafese kiyasla daha agir olur. this structure heavier in comparison with a
Bu sistem, standart kafese bir alternatif olarak  standard truss.
kullanilabilir. Genel olarak, Vierendeel kafes, This system can be an alternative to the

capraz elemanlarin binanin estetigini veya  truss. In general, the Vierendeel truss is se-

fonksiyonelligini etkilemesi durumunda tercih  lected when the diagonal members inter-

edilir. fere in the aesthetics or in the functional- ity
of the building, for instance.

KAFES — MAFSALLI (PiMLi) BAGLANTILAR
TRUSS — PINNED CONNECTIONS

VIERENDEEL KAFES — SERT (ANKASTRE) BAGLANTILAR
VIERENDEEL TRUSS — RIGID CONNECTIONS



UYGULAMA!

PRACTICE!

Bu kilavuzda, yapisal sistemlere ait bir dizi
ornegi bir araya getirdik; amacimiz, bunlan
kendi baginiza monte etmenizi ve test
etmenizi tesvik etmektir. Bu érnekleri
tanimlarken ve aciklarken hedefimiz, sunulan
problemlere kesin ¢oziimler vermek degil;
bagimsiz, dinamik ve aragtirmaci bir sekilde
calisma yontemini 6nermektir.

Amag, temel kavramlan gostererek kendi
arastirmalarinizi ve yapisal ¢oziimlerinizi
gelistirebilmenizi saglamaktir.

Mola ile de uygulanabilecek bazi egzersiz
onerileri:

- Mevcut binalann yapisal sistemlerini yeniden
olusturun.

- Ayni mimari formlar icin farkh yapisal
alternatifleri deneyin.

- Proje tasaniminin bir parcasi olarak deneysel
caligmalar gelistirin ve incelenen yapinin
davranigini hemen simiile edin.

- Benimsenen yapisal ¢6ziimii optimize edin;
deneme-yanilma yoluyla, belirli bir yapisal
sistemin stabilitesi icin hangi elemanlarin
gerekli oldugunu belirleyin.

Mola Yapisal Kit 1 ile harika deneyimler
yasamaya devam edin ve bunlan #molamodel
etiketiyle bizimle paylasin.

We’ve put together in this manual a series
of examples of structural systems to invite
you to assemble and test them on your
own. When defining and describing these
examples, our goal was not to provide
final answers to the problems presented,
but to suggest a way to study that is
independent, dynamic and investigative.
The idea was to show you basic concepts
required so that you can develop your
own research and structural solutions.

As suggestions of exercises that can
also be performed with Mola:

- Reproduce structural systems of
existing buildings.

- Try different structural alternatives
for the same architectural forms.

- Develop experimental studies as part
of the project conception, simulating
immediately the behavior of the
structure under study.

- Optimize the structural solution
adopted, finding, through trial and
error, what elements are essential
for the stability of a particular
structural system.

Go on to have great experiences with
your Mola Structural Kit 1 and share them
with us using #molamodel.
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