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Amanos Segmenti
(Foto: 8. Akyoz. G. Sunai, C, Zabc, Havva Nesiinan Kiray, Erdem Kickan, Murettin
Yakupogy, Asen Sabuncu).
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SPATIAL DISTRIBUTION OF THE EARTHQUAKE BUILDING DAMAGE
BASED ON SATELLITE IMAGERY AND REMOTE SENSING —~ KAHRAMANM,

L3 ST RiE
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5 /I Photo: ymphotos/Shutterstock I
See next slide for details
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Transverse reinforcement almost effectively non-existing... it was o
untied, leading the inadequate longitudinal rebars to buckle. 3:
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Comparing response spectra
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STARTS' Seismic Isolation #ifAiGRE

Earthquake PML of seismically isolated buildings in case of large-scale earthquake
Comparison of Hypotheses

@ Overview of Building

Reinforced concrete 10 floor building, 8 pillars, construction floor space: approx. 1,968m?
Seismically isolated construction (X axis: Ramen Y axis: Ramen with quake-resistant walls)

menne: 27,950

Earthquake of seis
after construction
Occupation rate before earthquake: =
98% (Present average occupation rate)  3%5.0%

Structural Outline (3 Types)

TYPE A TYPE B
Turkey Style Structure  Turkey Style Structure
with Seismic Isolation

TYPE C
Japanese Style Structure
with Seismic Isolation

Flat slab

{ 7Capital
ﬂPillar

Can be thinned and be shortend

Decrease Form Work  pecrease Concrete quantity
Decrease Concrete quantity pecrease Rebar Material

Decrease Rebar Work Increse Rebar Wowk
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NLIEZW, I35y RR5Ti8E
< Type A & Type B >
Turkey Style Structure (Flat Slab Structure)

FTAT SLUB

Structural Outline (3 Types)
Structural Outline (Original) : TYPE A

[Flat slab + quake-resistant walls] Str:

-Flat slab: t=300mm

-Capital height: t =600mm
+Pillar size: ~ 500mmx800mm
+Quake-resistant wall: t=600mm

Almost all of the burden of the earthquake’s loa
is born by quake-resistant walls.
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BARCZV, S-Ai8E (KR +1F)
< Type C >
Japanese Style Structure (Ramen Structure)

Overview diagram of Ramen
(rigid-frame) structure

Widely used in Japan, the
Ramen structure is configured
with pillars, beams and floors.

By making use of beams, the
floor slabs can be made
thinner.

. -
i fmion 3 7 [}
T =

=

Structural Outline (3 Types)
Foundation (& Seismic Isolation)

TYPE A TYPE B & TYPE C
[Original] - [Seismic Isolation]
- | e e ;

N
»
, I e ¢

Cross-sectional diagram of foundation
Compared to the original foundation’s

Seismic Isolation

bottom level of the general quake-resistant (Friction Pendulum System)
structure, the seismically isolated structure ‘
has approx. 500mm more depth. =

—
(@ cocoro crEATION
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Comparison of Cost in 3 Types Structure

(2) High-floor seismic isolation

wma
us$ TYPE C
. TYPE A TYPE B Japanese Style Siructure ) I
Uss350000 ric ) D:
Turkey Style Structure Tur meé Style Slt'”f‘t‘ffe with Seismic Isolation = =
with Seismic fsofation - This patented construction method is available
T EARTHWORK e exclusively from STARTS. |
1
X « The first-floor level of the building is placed |
e EARTHWORK higher than the ground surface. | | ——
—Excavation is minimized. § ¢ = 1y
US52.000000 e —Cost of subsequent construction phases is reduced. 1
3
uss1,500000 « The first floor is set higher than the road level. I = 15
. —Privacy is protected. '—'—g =1
Us51,000,000 T
ussso0,900
usso
(@ cocoro CREATION - (@ cocoro CREATION
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Structural Outline (Another 2 Types)
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. R . . us$ TYPE B” TYPE C" .
Foundation (& Seismic Isolation) ) TYPE A Turkey Sty Strucure  J3panese Style Structure
TYPE A TYPE B" & TYPE Cn Turkey Style Structure with Seismic Isolation with Seismic Isolation
(Original] [Seismic Isolation] s T G mwonx\
a¥% L
; b= F 552,500,000
L . @ | . 500mm UP REBAR
] ! =18 REBAR
0 - ussze0000 cEbaR
S| et 7
~
& Ussisoa000
= i
B ussL000.000
Seismic Isolation
(Friction Pendulum System) - ussso0,000
v
e ! s
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Quantity analysis (CONCRETE)

Volume of concrete per unit area ( m3 /m2)

Quantity analysis (FORM)

Formwork area per unitarea ( m2 /mz2)

4.00
030 Turkey Style Structure (Flat Slab Structure) 375
oss
¥ Turkey Style Structure+(FIatSIab Structure) 30T Japaneseé Style Structure (Ramen Structure)
Y +
Joso Seismic Isolation '\E, \ B ;
& .25+
° ®
075
Japanese Style Structure (Ramen Structure) 200
+ T /
070 7 - Seismic Isolation
ars | Turkey Style Structure (Flat SlgR Structure)
085 Turkey Style Structure (Flat Slab Structure)
+
o A RS 5 e
2 3 4 s & 7 8 9 10 11 12 13 14 15 — o
number of stories ' number of stories g
@ COCORO CIEA’T\.‘D-I: é COCORO EIEA-TI.E.!
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Quantity analysis (REBAR)
I Reinforcing steel weight per unit area (kg,/m?)
11000

wosoo | ] Turkey Style Structure (Flat Slab Structure)

10000 | Turkey Style Structure (Flat Slab Structure)
—@ +

95.00 | Seismic Isolation

\E wo | ——————————————@
r Japanese Style Structure (Ramen Structure)
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number of stories =

Comparing Turkey with Japan
Japan: Mainly laminated rubber-type seismic isolation devices
Turkey and the U.S.: friction pendulum system (FPSs) is popular

Advantages of TFPs
(1) Natural period can be set based on the curved spherical surface radius

(2) The stiffness changes depending on the axial load preventing eccentricity
in the isolation layer

(3)Damper amount can be set based on the friction coefficient
(4)There is little discrepancy in the quality of devices during manufacturing

Deploying TFPs will...
eliminate the need for giving consideration to the natural period, eccentricity,
damper amount, etc., which is otherwise common practice in Japan.
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STARTS' Seismic Isolation #miZ5E

General

Calculating the tangent period Seismic
LRB : Lead rubber bearin | BSL : Ball-point slider (medium friction) | (Qual stant)
#gaz P ! } T Scale RC 10 floors (SI) RC 10 floors (QR)
P Hypothesized construction
costs 0 Cost of seismic isdlation 540,000,000
ifterence nbuiing costs | (60,000,000 [ 0

W .
hy i i Losses after
e - ‘;@E{y fee
&, & e Cost of repairs to building A700,000 Dwever;czeswgureupua;v cpsts A 73,350,000

L1 !
PP Hypothesized rent | 49,068,000/year 46,632,000/ year
-] — olmgrenoneaner | O "orGen i | 446,632,000

after earthquake,

Deoration work 1% 0/year| =24 [14 663,000/year
Aemaining period 10year o 446,632,000
Total
(Repae/Loss{gecrenses A700,000 \ O e 000 ”QV\A 166,614,000
The advantage of seismic base isolation is long term retention of g
_ income and it can be said to be a risk hedge measure considering the Difference 105,914,000 z,7v=.
@ cocoro CREATION disaster risks of large-scale earthquakes. *Decrease in occupancy rate after earthquake is not incfdad
2 7« s, . .
BHEREDRAU b an-po-mie- mE-BIrEI2R-BEsT—5<—2) Our Reason for Installing a Well

Bowl for the well
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LEEHIHENIZEY
fﬁf;xﬁ?‘{’;’i’gﬁa Disaster preparedness requires more than just building seismic-isolated buildings
T i that do not collapse in an earthquake.

?” A water-well serves a valuable role in disaster preparedness, as it solves the

problem of water shortage that often prevails after earthquakes.
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Installation of accelerometers in the seismic-isolation layer
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18th World Conference on Selsmic
Isolation, Energy Dissipation,

and Active Vibration Control of
Structures (18WCSI)

&
7th International Conference on Earthquake
Engineering and Seismology (7ICEES)

S0NomMER 2
XANAU RESOHT CONVENTION CINTIR

(@) cocoro cREATION (@ cocoro creaTioN
) o

59 60

10



2024/3/5

HREHEFS

= -
y,

@ cocoro creATION @ cocoro creaTioN

Tion \Tion

62

HREHNEFS

e ==

- —
@ cocoro cReaTioN @ cocono CREATION

64

HREHEFS HREHEFS

@ cocoro creATION
Tion

@ cocoro creaTioN
\Tion

66

11



HREFEFS (BLTENSBERDORROIET)

2024/3/5

HARHEFS (lE+259-YF-L1)

(@) cocoro cREATION
)

67

STARTS' Seismic Isolation (FLICTHEM)

(@ cocoro creaTioN
o

68

Collaboration with an Experienced Japanese Company

A seismic isolation business initiative for Turkey that combines support with
Japanese seismic isolation design and construction technology.

|
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Kawakin

Construction of Seismically
Isolated Buildings (START'S)

STARTS' Seismic Isolation Retrofit
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What STARTS (& Team Japan) can do.
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4. What STARTS (& Team Japan) can do.
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4. What STARTS (& Team Japan) can do.

1.Structural Planning Collaborator
- Planning and implementation of the soil investigation - ovo

- Preparing seismic waves for seismic response analysis-—- ovo

- Main frame structural planning @

- Seismic isolation system performance criteria setting

- Seismic isolation system selection and layout - =z

- Performance confirmation by seismic response analysis
- Designing foundation of seismically isolated buildings
- Detail design of expansion joints and structural joints
- Detail design of equipment such as flexible piping 'ts

[l

PR RN

2 Consulting Collaborator

Structural design supervision of seismically isolated buildings;
performance confirmation of seismic isolation systems

Technical guidance about soil investigation planning - ovo
Technical guidance about defining the earthquake motions
for structural design ------- ovyo

Technical guidance about structural design and design peer-review
Technical guidance about seismic isolation system analysis software
Technical guidance about selection and inspection of

seismic isolation systems --------- =2
Selection of Japanese seismic isolation system maker
Full-scale test of seismic isolation devices - ee 4551]
Technical guidance about construction management of
seismically isolated buildings - @

Technical guidance about maintenance and maintenance planning
of seismically isolated buildings
Technical guidance about expansion joints and flexible piping joints
Technical guidance about structural retrofitting a
by seismic isolation and/or dampers =
Training of students and young engineers
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