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iISBE Damage Assessment Tool

Urban data Building data
. 8 (A\(iiSBE
Settings
Select language
Select basic project type Overview
Ukraine damage
Earthquake damage Of SyStem
Climate change damage Building systems structure
Specify causal factors Houses and Housing Elements
Public and Commercial Buildings 1
Urban systems Public and Commercial Buildings 2
Soil and Site Other Built Structures
Public utilities 1 Building Components and assemblies
Languages .Publlc. utilities 2 Technical Systems
All text is provided in 7 Public / Private Transport
different languages using
translations by Google and
linked to appropriate Building results H pesri-:-ncq);lczgrzgfts
sections of the system
Urban results SNTool 2023
Performance Targets
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The iiSBE Damage
Assessment Tool

Select one of
3 scenarios

Identify other
causes of damage

Select one of
7 languages

iiISBE Damage Assessment Tool s

Seurce Geegle mags

This fde s under development by sbout adazen sSBE and other
colleagues in veversl central Europesn countries with an interest in Bucha
sustanable reconstruction of Ukrane. The file s meant 10 provide £
arganisations doser 1o the seene with 3 way of describing the damage fram
war actinities and approaches 1o recanstruction in & srmalfied way.

The fideis structured in & way that wil 850 enableit 10 beusad 1o

charactenye damage causad by other (actars, such & flaading, windstarm,

fire and earthquake events. The file will be Enked 10 & version of the SSBE My
taals that are designed 10 establish sustanabiity perf targets far -
neghbourhaad (SNTaal] ar buildings {SBTaal).

ik
g,

Damage Assessments for Sustainable Reconstruction in )
A 2 Irpin urban area
Ukraine
B Da @age its for Post: quake reconstruction in Temuco, Chile
Chile
C |Damage Assessments for Post-hurricane Reconstruction Maritime Provinces, Canada

Information on main element & sub-elements

Make sure that your selection below isin the same language you selected.

Damage Assessments for Sustainable Reconstruction in Ukraine

Irpin City s an urban area that s adjacent to Kywv. Irpin has a population of 65,167 {2022 report:
indexminfin.com.ua ) and a surface area of 110.8 km2.

1

Causal Factars Potential effects Comments
Climate Change
impacts
Earthquake Structural damage 1o
damage buildings and cantents
Damage by Blast darmage 1o structures, building envelope ar cantents; Spresd of shel fragments, debiris
miltary action and madical waste; Contamination of water badies or topsad
.

..

DOO
Select language @’Y_ 2
for basic text English "SBE

Soguriaw Witkowski Wortek Kuyawski

e b Bil<e.org <bfwitkowsl Egmail.come <wk K awakl fgmall come

¥aetan Sadowsk)

ckajetan zadowsk| ST cdupl> Nka Truoma snka b @oncar  Hohn Crace ohncacefeastlink.cax

Greg Follerte

André Ulal <andre ulal fhepd o Sollerte@unimelb.eduaw

What it is:

Free

Operates on Excel
Seven language options

Default scenarios for

* Ukraine war damage;

* Earthquake damage;

* Climate Change impacts such as
hurricanes, flooding etc.

What it is not:
* Not yet fully developed
* Not yet linked to sustainable

reconstruction guidelines

Overview of the system structure



The iiSBE Damage Assessment Tool

Damage Assessments for Sustainable Reconstruction in Ukraine 20Nv22 1

All Urban Element Types

Total est. repair costs forall €48,347

@.:riiSBE Categories caused by

damages, m.Euro| Million Euro

Thisfileis under development by about adazen iSBE and ather calleagues in severalcentral European
cauntries with an interest in sustainable recanstruction of Ukraine. The file is meant to pravide
arganisations closer ta the scene with a way of describing the damage fram war activities and approaches
ta recanstruction in a simplfied way.

Thefileis structured in away that willalsa enable it ta be used ta characterise damage caused by ather
factars, such as floading, windstarm, fire and earthquake events. The file will be linked ta a version af the
iiSBE taals that are designed ta estahlish sustainability perfaormance targets for neighbourhaad (SNTaal)ar
buiklings (SBTaal).

Bldg Env: Buikling envelope, basement, including raaf, walls
E<t. repair cast: Estimated caost ta repair ar replace ta ariginal state, in
million Eura
Impartancear Priarity scares: 1 =min 5 =max
Internal Element: Sectionsar companentsaf the building, such as
anear marefloarsar carners.
MEP: Mechanical, electrical ar plumbing
MURB: Multi-unit Residential Buikding
QTY: Quantity, number of items ar area
Structure: allar part of tatal structure
Tatalm. Eura: based an raugh estimate far allwark required
Use buttans at upper left for far mare details.

The Urban tab, level 1
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The iiSBE Damage Assessment Tool

Energy starage systems | o [Damnage : 10-20% Maderate repar

Exteriorglazing  Building Landscaping

Demolish for disposal
~ Dismantle for re-use

Site structures and parking

[

ANUUIRIIES LT ] 1 I Building structure ;-
All Urban Element Types “";‘t':’g':s . 3 S— Purify / Decontaminate
All Urban Elements in Category - Minor repair | remediate

Moderate repair nt

Major repair [ replace

iy, e Twew aveean 18

. Exterior glazing
Single Urban element L

oS e S
All buildings in Category " Umblng systems

E Mechanical Systems

—

R i s

. . . La
Single building 9 | | — Energy system upgrade
- A - Electrical Systems .
Building component Y Damage: > 80% - Major energy upgrade =
I AamnusMingen 1 ! Energy generation systems 4 - i i
All buildings in Damage: 60-80% ~ — Rebuild on same site F
Category Energy transmission systems . Damage: 40-60% - Rebuild on new site 7]
Energy storage systems Damage: 20-40% ! '
Boiler / heat generation I Damage' 10-20% 1
Space cooling systems Damage: <10% I
1

Examples of pick lists to  controlsystems
describe element types, "

degrees Of damage and Interior finishes o
repair strategies (\(iiSBE

Lifts or escalators



The iiSBE Damage Assessment Tool

*
OC
DO
00
*
T
i1

Damage Assessments for Sustainable Reconstruction in Ukraine 20Nv22 3
Enter infarmation an type and area / quantity of dlements, deseriptions of type and .
Nef’ i extent of damage; sl bal-park estimates of funds required 10 restare the elements e o €377
Information on main [ U7ty ssesed 1o ther arignal functions. Category, m. Euro
Soil and site 2 element & sub- . ‘
elements Total | uan — Damaged urban elements Post-event Actions B eaecon
Qty lyne and infrastructure damage level Action required Pf;d\sv Tobl B | Peramit
Assurres that 50% of
Single Urban element 1 - 4 €6
110 km2 surface sreais | . Purify /
Natural landscape natursl or semi-naturs | Single Urban element Damage: 40-60% D 3 €6.0
Aggregate area, km2. 55 landscape million
Single Urban element 1 :’E’::;:;ig?:;h Purify / €11
Park/landscape ) R daansed Single Urban element Damage: 20-40% 5 S 4 €11.0
Aggregate area, km2. 22 Sk UL million
Assurres that 10% of
Urban tree Single (kban element 20 110 kn2 {11,000 ha) | . Purify / €200
G Single Urban element Damage: <10% D 5 €100
grove(s) Aggregate area, ha. 5,000 e million
Assurnes that 1% of 110
Community Shglshtan shemant 100 km2 {1,100 ha) surface| _. Minar repair / i
areals community Single Urban element Damage: <10% - 4 €08
garden(s) Aggregate area, ha. 1,100 | yuens million
Single Urban element 100 Assurres that 2% of 110 Purify / £80
Sports field kmn2 {2,200 ha) surface| Single Urban element Damage: <10% b e 5 €08
Aggregate area, ha. 2,200 areais sparts fields sl il million

Urban tab, level 1
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The iiSBE Damage
Assessment Tool

Urban tab

Damage Assessments for Sustainable Reconstruction in Ukraine 23Nv22 5
Approx. repair costs, prior
Enter infarmation an type and area / quantity of elements, deweriptions of type i 5 sl €75 meura
Aces andfar 4 2 : 4 & 5 elements, m. Euro
. o Information on main | quantity and extent of damage; also h&pnwof 1un_ds required 1o restare the Appeox. total pepalk costs,
Public utilities gements to thex afignal functions. i €97 m.euro
nd ) element & sub- m. Euro
ana services : :
elements Total | unit Damaged urban Post e Actians Est. Repair cost
type Notes Maantcand damage level ' i SRy 3
Qty ki struchee Action raquired 1.8 ToalmEun = Perunt
Single Urban element 1 There are 11 Minar repair / Meligres cosks
Hydroelectric hydradectric plants. 4 | Single Urban element Damage: 10-20% e 4 | acheedty i 3
Aggregate output, MW 630 of these are pumgped- el priosdy soos >
power plant starage plants
Avz. MWe output 630 Mue |{Wikinedial. Site structures and parking Damage: 40-60% Maderate repair 3 €0.8 €038
Top: conventional hydroeectsic dam. Bottam: Purmped-starage dam Building Envelope . 40-60% Moderate repair 5 €30 €3.0
Hydraelectic Dam
Structure Damage: 10-20% Maderate repar 3 £6.0 €6.0
Cantral systerms Darmage: 60-30% Maderate repair 4 €40 €40
Forebay Damage : 10-20% Maderate repair 3 €10 €1.0
Intake Structure Damage : 10-20% Maderate repair 3 €140 (€140
Penstock Damnage : 10-20% Maderate repair 4 €20 €2.0
" Major energy
Surge Chamber Darnage: 40-60% ek 5 €30 | €30
Hydraulic turbines Damage: 40-60% Major repar freplace:  § €440 :€440
Power house Damage : 10-20% Maderate repair 5 €120 (€120
: Energy system
Draft tube Damage: 40-60% upgrade 5 €20 €20
Tailrace Maderste repair 4 €50 €5.0




The iiSBE Damage
Assessment Tool

Urban tab,
level 2

Damage Assessments for Sustainable Reconstruction in Ukraine 208022 6
Enter infarmation an type and area/ quantity of dements, descrigtions of type and A imate . ts i
A{:&dh’ extent of damage; 850 bal-park estimates of funds required 10 restare the elements pprowm:a S cosE i €6,036
et gy 'nfarmation an main quantity ssessed 10 thex ariginal functions. tegory, m. Euro
— . 3 element & sub-
ana services i i
elements Total | unit Damaged urban elements Post-event s Est. Repair cost
Qty tyne and infrastructure damage level Action required ?ﬂlmsiv Total mEup | Perunit
All Urban Elements in
60 2 €36
Il
Category A U'l:::'l Hementsin | | omage:2040% | Moderaterepaic | 3 €06
Aggregate output, MW 5,400 egary million
Avg. MWh capacity 90 M#nh jrst
o RNV T T T T
R e R T R
Common examples of energy storage are
the rechargeable battery, whichstores | || eSS Y |
Energy storage chemical energy readily convertible to f 10on
facility elecmcnytq operate a‘ mobile phone; tﬁe E T L O
hydroelectric dam, which stores energy ina &
resenoir as gravitational potential energy; b :
and ice storage tanks, which store ice frozen svinm i ST i ORI
by cheaper energy at night to meet peak ;
daynme demandforcoolilg. II;M 10kWE 1O YAh  1MAh :x:M OMAN ll-'ll'! m;M mm :':VM 10T LOTWh
https://enwikipadia org/wiki/Energy_storag Saerage Capucity
e Sovmvtn: SeRael of Friginsering, MUY Linkasity £3015)
Figure 3, Avallable storage tachnologies, thalr capacity and dischargs time.
All Urban Elements in
400 2 £€6,000
Cawegory = Uﬂ::l 2R Damage: <10% Maderaterepair i 3 €15.0
Aggregate output, MW 2,400,000 ik million
High-voltage elec. Avg. MW output 6,000 M# Darnage: <10% Maderate repair 3 Enter Eurafunit first
distribution Damage: 40-60% Maderste repar 4
Left: typical repar
Damnage: 40-60% Maderate repair 4 |actiansand priarity
Purty] {ar repar
. undy
Add note on infrastructure type and context Darnage: <10% AR e 4




Damage Assessments for Sustainable Reconstruction in Ukraine 23Nv22. 3
. Apprax. repair costs, priority 4
R Aresandfar | Enterinfarmation an type and ares / quantity of elements, descriptions B e e €129 m.euro
@:(- H SB E quantity of type and extent of damage; 8o bal-park estimnates of funds required f—r— ";m'uum
L Houses and Information an main assesyad 10 restare the dements 1o ther arngnal functions. Pprox. pa E'uro. € 129 m.eura
housing 2 element & sub-elements Actions Estimated Repalr cost
Tatal | Unit — Damaged buildingls] and Post-event
Qty type key building companents damage level Action required Priority| Totalm. Estimated
1-5 Eura Euro per m2

According to the data ... more than 88% of extsting residential apartment buildings in Ukraine were built before 1991.... About 40% of them are large-panel buildings
of mass construction series in industrially developed regions of Ukraine and large cities such as Ky, Kharkw, Dnipro, Zaporizhzhia, etc... As mentioned earlier, around

The iiSBE
Damage
Assessment
Tool

Buildings tab
level 2

817,000 residential units were impacted by the war, 38% of them destroyed beyond repair]. This number includes apartment units, single family houses, and
dormitories. Apartment buildings have been the maost affected. The extent of housing damage s spread unevenly across the regions, with the Donetsk, Luhansk,
Kharkn, and Kyiv regions accounting for over 82% of the total damage to the housing stock in the country. Apartment buildings are predominant in urban areas and
constitute almost 67% of the urban population. In big cities, this share increases to 79%. Apartment units, particularly Soviet-period apartments, have experienced
the bulk of the damage {84%)], indicating that the conflict has mainly impacted dense urban areas..
Source: A BIM-Based Method for Structural Stability Assessment and Emergency Repairs of Large-Panel Buildings Damaged by Military Actions and Explosions:
Evidence from Ukraine; Petro Hryhorowskyi, Iryna Osadcha, Andrius Jurelionis , Viadyslav Basanskyi and Andrii Hryhorovskyi; Buildings 2022, 1211}, 1817;

https://dol.org/10.3390/buildings
All buildings in Category 500 All buildings in Minar repair €55.8
MURB building =< by Damage: 2@ A% remedi:te/ 4 £
Aggregatearea, m2 1,800,000 egary million
3 floors :
Avg.gross area / MURB 3,600 m2 h‘z"m::::m 3 Enter Eura/m2 first
Exterior glazing 3
a Left: typical repar actions
i 3 and priarity far repar
Structure 3
All buildings in Category 200 All buildings in €730
s Damage: 20-40% Maderate repair 4 €38
MURB bullding &+ | regatearea, m2 | 1,920,000 oY million
floors
Avg.gross area / MURB 9,600 m2 Maderate repar 3 Enter Cura/m2 first
4
3 Left: typical repar sctians

and prianity far repar




For more info contact:

Nils Larsson at larsson@iisbe.org
or
Kajetan Sadowski at kajetan.sadowski@ pwr.edu.pl
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