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Earnhquake Disaster Golden Time Flow
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GLOBAL SEISMIC HAZARD MAP

Produced by the Global Seismic Hazard Assessment Program (GSHAP), SR -
G F Z a demonstration project of the UN/International Decade of Natural Disaster Reduction, conducted by the — IDND ‘ﬁ'
International Lithosphere Program. 1 990 - 2000
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Steps in Probabilistic Seismic Hazard Analysis
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1) Sources
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(2) Recurrence
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Log # Quakes > M

Magnitude M

HAZARD SCIENCE

EXPOSURE

VULNERABILITY

LOSS METRICS
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Peak Acceleration

(4) Probability of Exceedance
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Probability of Exceedance

Ground Motion Parameter
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ENGINEERING
GEOLOGY

Engineering Geology

Volume 325, November 2023, 107300 "L—

Spatial correlation models of Vg3 values: A
case study of the Tehran region

Morteza Abbasnejadfard ¢, Morteza Bastami ® & =i, Mohammad Kazem Jafari ¢, Asghar Azadi ®

Show more v

+ Add to Mendeley o Share 99 Cite

https://doi.org/10.1016/j.enggeo.2023.107300 2 Get rights and content 2

Highlights

= Spatial correlation attributes of Vs3g values are identified to be used
in spatially correlated seismic hazard assessment.

» Advanced spatial statistics methods are utilized to develop Vs3q
models.

* A new Vs3g map of the Tehran region has been derived through the
implementation of advanced geostatistical techniques.

» The relationship between geological and geoseismic characteristics
of the Tehran region is investigated.
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Table 5.1 Main interdependencies between systems that have been implemented in SYNER-G
BDG EPN WSS GAS OIL RDN HBR HCS

Buildings BDG ! D D D D/G D
Power EPN P / P P P P P
Water WSS P /

Gas GAS P /

il OIL /

Roads RDN P / P P
Harbour HBR D /

Hospitals HCS D /
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» b letals gas s (P-)) Jeo

Class  Construction - . Construction quality _
No. type Building height (building age) Abbreviation
1 Low quality (pre-code) RCLL
Low-rise : 3 ;
2 (1 to 3 story) Mid quality (Mid-code) RCLM
3 High quality (High-code) RCLH
4 Reinforced Midorise Low quality (pre-code) RCML
5 concrete (4 o 6 story) Mid quality (Mid-code) RCMM
6 (RC) High quality (High-code) RCMH
7 Low quality (pre-code) RCHL
8 High-rise Mid quality (Mid-code) RCHM
(_more than 7 story)
9 High quality (High-code) RCHH
10 _ Low quality (pre-code) SLL
11 Low-rise Mid quality (Mid-code) SLM
(1 to 3 story) id quality (Mid-code N
12 High quality (High-code) SLH
13 Low quality (pre-code) SML
14 Steel () Mid-rise Mid quality (Mid-cod SMM
Steel (2 (4 to 6 story) 1d quality (Mid-code)
15 High quality (High-code) SMH
16 o Low quality (pre-code) SHL
17 High-rise Mid quality (Mid-code) SHM
( more than 7 story) . : -

18 High quality (High-code) SHH
19 Masonry (M) Low-nse All ML

(1 to 3 story)
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Classification of damage to masonry buildings

S i i T sl 0

Grade 1: Negligible to slight damage
(no structural damage,

slight non-structural damage)

Hairdine cracks in very few walls.

Fall of small pieces of plaster only

Fall of loose stones from upper parts of
buildings in very few cases.

Grade 2: Moderate damage

(slight structural damage, moderate
non-structural damage)

Cracks 1n many walls.

Fall of fairly large pieces of plaster.
Partial collapse of chimneys.

Grade 3. Substantial to heavy damage
(mocerate structural damage,

heavy non-structural damage)

Large and extensive cracks in most walls
Roof tiles detach. Chimneys fracture at the
roof line; fallure of individual non-
structural clements (partitions, gable
walls),

Slight Damage

Moderate Damage

Extensive Damage [87],[88]

Collapse [89]

0<DI<1

1<DI<2

2<DI<3

3<DI<4

;rva*j/" P
¢1a% )

Grade 4: Very heavy damage

(heavy structural damage,

very heavy non-structural damage)
Sericus failure of walls, partial structura
fatlure of roofs and floors

Grade 5: Destruction
(very heavy structural damage)
Total or near total collapse
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one-side building collapse modeling
(1) Non-blockage (2) Partial blockage (3) Complete blockage
WdL R
Wa, wi S 3
w, | WE
w E
Wgq, E — Va, :—’
] Va,, " i 1 dg
Wy, WpL Wpr W WL Wor W, WL Wy Ver
two-side building collapse modeling
(4) Non-blockage (5) Partial blockage (6) Complete blockage
Wq L Wq i
—> +—Li>
WEg
Wy WEg Wg Wg Wg
Ly > > > g
\  — dy g = =
Dt ——> > > Cr—7—> ——> >
W, PL PR Wsp W, PL PR W, Wy, L Pk Wep
Fig. 9. Path blockage scenarios for estimation of debris volume.
Table 4
Occurrence conditions and emergency evacuation volume estimation for each collapsed building.
Condition debris volume Eq.
1 wq, < (Ws, +wp, ) — wg Vg, =0 [€))
2 (ws, +wp,) — wg <wg, < (ws, +wp,) Vi, =7, (0.5(wg, — (s, +wp, — wg))? tan @ Ly, ) 9)
3 (Ws, + Wy, + Wi + Wpe) = Wg < Wy, Va, = 1,(0.5(wy, — (Ws, +wp, —wg))® — (g, — (s, +wp,))* tan @yLy,) (10-a)
Vi = 1,(0.5(Wa, — (Ws, +Wp, -+ W + Wy, —wg))* tan @1Ly,) (10-b)
4 wy, < (Ws, +wp, ) — we Vo, = Vg, =0 a1
Wa, < (Ws, +Wp,) — We
5 (ws, +wp,) —wg <wg, < (Ws, +wp,) Vi, = 14(0.5(wg, — (Ws, +wp, —wg))? tan @;Ly,) (12-a)
Wy +Wp,) — We < Wy, < (Wse +Wp,) Vi, = 7,(0.5(Wa, — (Ws, + Wy, — wg))? tan @rL, ) (12-b)
6 (Ws, +wp,) <wy, Vi, =1,(0.5(wa, — (ws, +wp, — we))? — (wa, — ((ws, + WPL))Z tan @i Ly, ) (13-3)
(Wsy + Wp,) < W, Vie = 7,(0.5(Way — (Ws, + Wy, — W) — (Way — (Ws, +Wp, ) tan @xLy,) (13-b)




ol o o Wigy

Debris removal guidelines P iress, poles or other Debris

-° 4 In efforts to expedite the structures makes separatlon
Y debris removal process removal difficult. This
plaase folow thase rues Includes fire
A

FEMA
- meters

www. lema gov

six categones,
shown below
Electronics
Television
computer, stereo
phone, DVD player

o e 2y91 0 g )lal 8 poants

S8l lsl ga o S e slaglSe sl el Large Appliances
Do not leave
goors |
+ , unsealed or water heate
ot Sl sl g gilalas . hals Mol 2l ads x unsecured dishwasher
Hazardous waste
Oil, battery, pesticide, paint, cleaning

supplies, compressed gas
Vegetative debris
Tree branches, leaves 0gs, p ants
Construction debris

Building materials, drywall, lumber, carpet

) II should be placed
curbside fumiture, plumbing

US Army Corps Household garbage
of Engineers » Debris should not block ro.,dw.,ﬂ Bagged garbage, discarded food, paper, packaging

WAW LIS C, Army.

Debris

Abinbes «h perminion of P lucoioon Newy
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51.150 51.300 51.450 51.600

T Tl o ————

J 35 850

35.60

I——— 1540
S0.80 51.00 $1.20 S51.40 51.60 S1.80
35.700 1$.700
v
Debris (Tonne) |
5115 5130 51.45 51.60 5175 0-500 |
peve——— :
500 - 1500
] 1500 -2500 |
] 2500 - 3500 |
35,80 35.80 @ 3500 - 4500 |
|
B 4500 - 5500 |
Bl 5500 - 7500 )
B 7500 - 10000 |
> Il ® I B 10000 - 16500 |
b lebsndSlocand
51.150 51.300 51.450 $1.600
35.60 35.60
0.10 (g)
S1L1S $1.30 75
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