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MURICIPALITY OF ABU DHABI CITY

TECTONIC BOUNDARIES THAT CONTROL THE SEISMIC HAZARD |
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] Arabian plate. (Bosworth et al., 2005).
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MUNICIPALITY OF ABU DHABI CITY
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MUNICIPALITY OF ABU DHABI CITY
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G E N E RAL O BJ ECTIVES MURICIPALITY OF ABU DHABI CITY

Responding to needs of the:

(d Emirate of Abu Dhabi and National level in general, and,
d Municipalities in particular

in respect with seismic safety of:

d Current and planned development and

d Effective protection of population and‘

material property 4

compliant with the vision of ADM:

t
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MURICIPALITY OF ABU DHABI CITY !

To ensure a superior quality of life and a sustainable
environment for Abu Dhabi residents
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@ GENERAL OBJECTIVES MUNICIPALITY OF ABU DHABI CITY
To design a system to meet national, municipal
and community seismic safety goals by assuring
consistent, technically sound and economically
justified policies in the domain of:

u Prevention, Regional and Development
Planning;

Urban Planning and Land Development;
Engineering and Development;

Mitigation, Emergency Preparedness and
Response; and,

Promotion of Risk Prevention Culture and
Public Safety.
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SPECIFIC OBJECTIVES bttty ()

MUMNICIPALITY OF ABU DHABI CITY

Study: "Assessment of Seismic Hazard and
Risk in Emirate of Abu Dhabi";

System and associated data bases for:
AD Seismic Risk Monitoring and Management
System (AD-SRMMC-Centre);

Build National Capability; and,

Build Public Awareness and Risk Prevention
Culture.
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HYOGO FRAMEWORK FOR ACTION (HFA) ey or aeu ossi car
2005 — 2015 STRATEGIC GOALS

“Building the Resilience of Nations and Communities to Disasters”

e Ratified in January 2005 by over 4000 representatives of
governments, non-governmental organisations (NGOs), academic
institutions, and the private sector gathered in Kobe, Japan, at the
second World Conference on Disaster Reduction (WCDR).

e Adopted by 168 states as a ‘Framework for Action’
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Scope S

Develop a state-of-the-art system to
assess, monitor, mitigate, and update the seismic hazard
and risk in the Emirate of Abu Dhabi

Seismology & Earthquake Engineering studies
Seismic Monitoring Networks
SRMMC and GIS-Seismic Database
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MUNICIPALITY OF ABU DHABI CITY

System Architecture
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SRM MC CE NTRE MUNICIPALITY OF ABU DHABI CITY
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S R M IVI C C E N T R E MURICIPALITY OF ABU DHABI CITY
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[ Data Center & NCWS

Seismic Data

. Strong-Motion Data

Structural Health
Manitoring

GIS Data

Video Data Mreaming

Display Comter @ WA | | cisptay Conter @ ADP junder development) | | Dispilay Conter @ Adh
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S R M M C C E N T R E MUNICIPALITY OF ABU DHABI CITY

DISPLAY CENTERS

BROAD BAND NETWORK

(4 STATIONS)

' ¢ --

STRONG MOTION NETWORK (50 STATIONS)
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MUMNICIFALITY OF ABU DHABI CITY

Display Centers

" Graphic User Interfaces via X-forwarding waveform
data, event map, datalogger state-of-health

= Web-pages of ShakeMap and the WebGIS
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UAE National Seismic NetWOrk, NCMS MUNICIPALITY OF ABU DHABI CITY
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MUMNICIPALITY OF ABU DHABI CITY

SEISMIC STATIONS AND INSTRUMENTATION

Network | Digitizer | Sensor Installation Date
DN Q330 STS-2 4 2006
Episensor 9
NCMS | Trident Trillium 120 8 2008, 2009, 2013
Titan 8
GSN- Q330HR STS-2.5 1 |2009
UOSS Episensor EST 1
ADM Q330 Guralp CMG-3T 4 | 2012
Episensor EST 5
Basalt SBEPI 52
BB 17
SM 76
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S M N etWO r k MURICIPALITY OF ABU DHABI CITY

: » 2 4
Municipality Sir Bani Yas Municipality Town Planning TAMM Center
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MUNICIPALITY OF ABU DHABI CITY

SEISMIC STATIONS AND INSTRUMENTATION

Fiberglass Enclosure

Imx1m x0.5m \

Data Logger

Concrete Slab
12mx1.2mx0.1m

Borehole Sensor
Diameter=0.1m
Depth=3 to 10m
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MUMNICIPALITY OF ABU DHABI CITY

Station Site characterization

1 Jobk el ADSRMIDEE TIRE-0LE Mo 36
_—-FII_ Lp Pl il L g e uwsHirs A Parrarant Azcrgng Mok
Y d
E Pkl eatiey B P - Db G e G e
s R P.S. SUSPENSION LOGGING
L by i, i v v e Yo Pl B W RERGEE
Egbr # 15 FRRr— oA B Repod Pul ADER' 105014
nd bl L L LE-n® Tt AFTDANELTT ! F MATRA | el el Cliant LS '?:-':I
ity vaeys Wt e At | ot e | e i R Project EAD Saranem feoelsegmph Mok
Borwhule Sk J
Bk " (A FpoEY A Tl A DRRED
L pesilliem Al Habka Fwweh - &hi (el Dol U1 R T S
EFT, Bl Dapth Enegln Tosl Cale T ] e
oy “'E;q g rwriphon =1 S s A | me et | Ta - TER[RCR RN Aoden P
T e e | g g
ool el -
- o, w 35E - o | e
£ el Depthimd Ve Rigntimiel Velsgm | e i (vt
“__ g g e | om B o2 H - ™= yiric e
b | 1= 300 I LY i i |
um | m e =
z &K P wLE ] S
o = T B - 5| 174 156 oD -1
et e R Fro P I i B0 133 s 520 i
i T ST T R z — =
- |_= 7.0 152 132 1E7D 158
- TR s 138 154 [y T2
1 a la ., Bl 23 : 5.0 0] 1 1845 14l
[ i ! = .
VA LA B ER — 1. e 138 718§ LA
L T, el o D AN, S
42 z 4- 11.00 o ZTd o] 123
] | dml|am BR[| m
. | # em|E44 R | R 12.m s 4rd g gr_bH
ERN grasie e p gk o B 13m 08, W P S
- ] R A — 10,00 s e ZRED ]
Py | came) e B 2 15,00 [t o3 5 &4
= 4550 1233 1200 13020 aron
1 ] K| A4 5 _L- 17 1F 17N IR AR
s]:| " wmfam n]=
e W A R ALY : THIE bl R 1 NE1E KR
o s il WY - ok ~ i
i : , 1 730 7 Tl e
AN I B~ el 5 2030 &2 53 B30 ]
3 E 2 PR | an 4! L] Ao
. B e AT B s
121 ok i i - dm P4 ¥ 14415 R
[ B | a4y oa | = = = =
T A | " ®ewan B - 23.00 &2 i £200 pecia]
Ui oy reser ke v il
sy, i Fes nmadkn sieae o oyl 0l pr2] £ o Tk ]
e sartaks SohL -
] — 1 PYEH T - 25,00 T4E Ti8 I 2100
. ®opm |1 B W = —
O B s 10a L] = 2 6.0 [E5T) =tl] Wil pad |
Ao s Gl Dy D ETH .
eFFE Kie ol ules st s 7m0 1574 1R 1FAN 2548
L 1
T R PRO0 815 AR ENE AR
Tw TeT]
e P 28,00 0 T p B2
g it ET ) ™™ | Tk TN H0Rh

The Sixth International Conference on “Seismology, Earthquake Engineering and Antelope
| 4 Users Group meeting” May 29-31, Baku, 2014



NEHRP Site Class
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MUMICIPALITY OF ABU DHABI CITY

Site Classifications taken from Table 1615 1.1 Site Class Definitions published in
2000 International Building code, International Code Council, Inc. on page 350.

Site Class Definitions partially reproduced below

Average Properties in Top 100 feet
Site C| Soil Profile N (as per 2000 IBC section 1615.1.5)
te Lass) - sonFrofiie Name Soil Shear Wave Velocity, V,
Feet/second Meters/second
A Hard Rock V, > 5000 V, > 1524
B Rock 2500 < V< 5000 762 <V <1524
¢ | Vervdensesoiland | 150,y <2500 366 < V.< 762
soft rock S -
D Stiff soil profile 600 < V< 1200 183 < V< 366
E Soft soil profile V, <600 V, <183
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S H IVI Syste m MURICIPALITY OF ABU DHABI CITY

Central Market SR : Y
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MUMNICIFALITY OF ABU DHABI CITY

ID |BUILDING LOCATION FLOORS | HEIGHT
1 |The Landmark Abu Dhabi 72 324m
2 |ADNEC Capital Gate Abu Dhabi 35 164m
3 |Sky Tower Al Reem Island 74 312m
4 |Central Market Trust Tower Abu Dhabi 58 278m
5 |Almulla Tower Abu Dhabi 20 75m
6 [UAEU Crescent Building Al Ain Region 4 30m
7 |[Madinat Zayed Hospital Western Region 2 10m
— Wy 4;’_ R ATeTs ren riern=opal[eanier=iee e Nk EEe lDETAE S e T kel Bl E e BT T lopE

Users Group meeting” May 29-31, Baku, 2014
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-ig S H M Sy St em MUMICIPALITY OF ABU DHABI CITY

Triaxial ina NEMA 4 Enclosure

PC Cabinet
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MUMNICIPALITY OF ABU DHABI CITY

'SENSOR DESCRIPTION

Shallow Borehole Episensor SBEPI
= Triaxial Accelerometer (3-ch)

® |n 30m borehole near building
" One (1) per building

EpiSensor ES-T

= Triaxial Accelerometer (3-ch)
= On foundation slab

" One (1) per building

EpiSensor ES-U2
= Uniaxial Accelerometer (1-ch)
= Distributed on floors

= 16 to 28 per building

" |n uniaxial & biaxial configurations

= | ocated on Roof

WindObserver Il Ultrasonic Anemometer
= Wind Speed & Direction Sensor (2-ch)

_® One (1)ipex building
T T s
| |
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S H I\/I Syste m MURICIPALITY OF ABU DHABI CITY
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UAE National Seismic NetWOrk, NCMS MUNICIPALITY OF ABU DHABI CITY

52° 56"

—— ) Ao
™, . : - S /" o
ol " at . d.

Arabian Gulf

RN

Saudia Arabia
]

100 km

A Ea@ Uake Engineering and Antelope
Users Group meeting” May 29-31, Baku, 2014



MUMNICIPALITY OF ABU DHABI CITY

Contiunuos Display of dats and
Event Map avaialble at Display =%
CEMters

ADP
ADM

wev  Demo Emergency Process

AAM

NCMS-
NCEMA
Contiunuos Display of data and
Emﬁ;:::;:pu:;:ﬂ ;:;L . Get SM . Emergency Get SHM
CEmters Data | Pracess | Data
- Warnin
Abu Dhabi Ground Shaking YES MM Ground € REC_MIDS
Web Site available at Exceeded 1 Shaking SMS, Calculation
Display Centers : Calculation | etc.
Push Ground
Shake Map to
GIS System J
Damages
Calculation
WEﬂ Gl5 available at Damage ‘ Ufelines,
Display centers Exceedance Bullding stock,
! ; Loss Estimation
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MUNICIPALITY OF ABU DHABI CITY

Web Based Content

 ShakeMap
e Web GIS Content

— Damage estimations of life lines & buildings
— Casualty estimation
— PGA per grid
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MUNICIFALITY OF ABU DHABI CITY
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MUNICIFALITY OF ABU DHABI CITY
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MUNICIPALITY OF ABU DHABI CITY

THANK YOU

The Sixth International Conference on “Seismology, Earthquake Engineering and Antelope
Users Group meeting” May 29-31, Baku, 2014



MUMNICIPALITY OF ABU DHABI CITY

Achieved strategic goals

M Qualitative and quantitative understanding of seismic
environment the UAE is subjected to, as a base for
development of seismic design regulatory framework and
urban planning.

 Establishment of UAE Ground Shaking Map (UAE-GSM) system
for automatic real time acquisition of ground shaking
parameters and dissemination of emergency response
decision parameters.

 Establishment of maintainable GIS oriented Seismic Database
as an umbrella for seismic risk monitoring and management.

Wil —The Sixth Tnternational Conference on "Seismology, Earthquake Engineering and Antelope
Users Group meeting” May 29-31, Baku, 2014
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