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ABSTRACT

KEYW ORD

Purpose: According to the "Secondary Basic Plan for School Safety Accident Prevention" announced by the ~ &l Al H &2

Ministry of Education, there are many kinds of facilities to be inspected in the safety inspection for school

T o
Bl

facilities, and they are also huge so efficient and practical inspections are not performed. This study aims to Mz AE
establish an assessment system that enables everyone who uses school facilities to inspect the disaster safety in

their daily lives in order to create safe school space from disasters that occur every year in elementary, middle,
and high schools. Method: In this study, the trends of disaster assessment tools in South Korea and Japan were

Management of School Facilities
Disaster Safety
Assessment Tools

identified, compared and analyzed, and the appropriateness and improvement of assessment methods of and Check List

assessment items of assessment tools in South Korea were reviewed. In addition, the effective assessment

process was verified by comparing the assessment questions according to the disaster management phases of A CCEPTANCE INFO

Federal Emergency Management Agency(FEMA)'s 'Mission Area' in order to establish a more systematic Received Feb 8, 2019

assessment system. Result: Disaster damage caused by global warming is a worldwide challenge, and as a  Final revision received Mar 26, 2019

countermeasure to this, a classification system with the particularity of school facilities was proposed through

Accepted Apr 1, 2019

analysis on the South Korea's assessment indicators. In addition, the comparison and analysis of Japan's
assessment indicators showed that assessment items according to the specificity of each disaster are necessary,
and the systemization of the disaster assessment system was verified based on the disaster management phases

of the FEMA.
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Fig. 1. The status of provision of Safety Management Guidelines

and Inspection Forms for Facilities (The data status of written
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Table 1. Disaster Safety Assessment Tools for School Facilities in AT (Aot E)S 714 HANS) 08 £ 27k g
South Korea 7]_57_7]_ _%_/\]'Q %q_
L . . Selected/
Division Publisher Study name or Checklist name | Year Excluded
Table 2. Disaster Safety Assessment Tools for Overseas School
.. . Guidelines for Designation Facilities
Sl\:llfl::;ni:./nd()fsle’ssiiltcy and Management of Specific | 2016 | Selected -
Management Facilities Division Publisher Study mame or Checklist Year ;elelct;d(/l
Safety Inspection of School name Xclude
Ministry of Education | Facilities at Each Vulnerable | 2018 | Selected Ministry of Guidebook for Earthquake
Domestic Time Education, Culture, Resisting of Non-structural 2015 | Selected
Mini f Educati Manual for Diagnosis of | 0 - o 0 g SZO?’ :Icilelnce Elements in School Facilities
inistry of Education School Safety and Risk xclude and Technology
Education Facility Safety Inspection and Ovi Disaster Prevention Education
Disas ssociati ; CIsea L to Grow <The Power To
isaster Association, Management Guide for 2017 | Selected Ministry of X X .
Minis . . I . Live> (Appendix - Checklist
nistry of Education Educational Facilities Education, Culture,
Sports. Science for Countermeasures for 2013 | Excluded
pOrts, School Earthquake and
- and Technology .
22 AA5H ) Tsunami) as a reference for
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Table 3. Assessment Tools for Checks in the ‘Designation and
Management Guidelines of Facilities for Specific Management’

Main Middle
Category Category

Small Category

the law of | The Regulation of Evacuation Facilities in the
architecture law of architecture

Pillar, beams, Deformation and Crack of Slab
/ A main staircase Wall Deformaion and

Mai
Aor Cracks / Expansion safety / Paint material
Structural . . .
Condition finish and corrosion / Displacement,
deformation, and bending of steel related
The field members
of
External .
architecture material Outer wall tlles, Stones cracked and
" eliminated
Condition
Facility Lighting, stage facilities, and advertising
.. tower safety / Water tank on the roof,
Condition

overloaded with goods

Main Middle
Category Category Small Category
Condition of | the danger of ground subsidence / Safety of
structure fences and stalls
The field
of Drainage
architecture facility Drainage facility status
Condition
Condition of |  Cracks and deformation of masonry and
The field .
- structure retaining walls
of Civil Condition of
engineering | “°niion © Collapse risk, flooding risk
incision
Condition of Opera.mon status of elec.mcal fé}l(fl?ltles /
. Maintenance of electrical facilities /
electrical .
e Emergency generator and securing spare
The field facilities .
5 power in emergency
o
electricity Conditi(.)n of .Fal%le wiring, dot.)r—to—door‘ soclfet /
electrical Suitability of grounding and lightning rod
protection installation / Suitability of oil leaks, short
facility circuit and protection facilities
Gas breakers and alarm system operation /
- Air intake and exhaust installation status of
Condition of . . . . .
Gas facili gas boiler / aging, Buried piping and Fixed
ty state of Gas valve / Corrosion and damage
The field of gas pipes
of -
gas Gas container management status / Leave
Management | combustible material / Actual condition of
status of use of gas appliance and proper facility
facility standards / Ventilation and check management
status / Check precautions for gas use
Corrosion of boiler, air conditioning facility
and installation piping / Leakage, ventilation
Condition of and exhaust operation of underground
Mechanical facilities/ Operation Status of Sewage and
facility Wastewater Treatment Facilities / Emergency
The operation status of the elevator in case of
field emergency
machinery Piping damage, leakage, mam-tenanc? / Water
Management sup!ﬂy, hot water supply, air condltlon'lng
facility management and safety / Parking
status of e .
o Facilities, Parking Tower Management Status
facility . .
/ Whether the elevator safety inspection
certificate is attached
Compliance with facility standards / Safety
The field . check and inspection in relation law /
Maintenance .
of . Implementation of safety measures /
. of facility . .
Maintenance Establishment of disaster management system
/ Safety awareness of the managing body
Installation of fall prevention network /
Condition of Hypothetical sound barrier for noise
The field Protected | prevention / Installment of safety facilities for
of Facility decaying sections, such as cutting slope /
Chnsimeiien Safety checklist for major facilities
Site

Condition of
construction
site facility

Installation of drainage facility and
underground water management facility /
On-site material nightfall and clearance status

School rides

Conduct Regular facility inspection / Self-inspection
inspection status

Installation inspection and regular facility

Inspection inspection acceptance mark / Record and

management | store check results / Completion of Safety

Training / Insurance subscription status
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ok a1, _‘4_ HApaE - . 00 - o Facility Management condition Maintenance
ok A A A 7 AAD 1= 3] ot sl 7935 - —
e o, HAZFAAS F5-2gote] FAT wael Fire extinguisher, Installation of fire extinguishers / Safety pin,
7(:)]% i/ﬂﬁ %Eﬂ %;g' O] ?\I]\E]'[l 1] amomat{c spread fire hose and nozzle status / Pharmaceutical and

o extinguisher Pressure Gauge

‘= = =1’ 1

STt A 5 AR A3l whet 20149 SR = Automatic fire Receiver status / Sensor installation and
#OFA7] ] AAARS ALSAem, T D ehAe] 7] oo sy _||_____opmton__

- _ , Indoor fire hydrant 0zz'e, hose / Emergency ound system
HAAY A31Z, of gATE ‘FA 7| EH St A kA A A S . / Motor, Pump / Pressure gauge / Warning
= ) °° 12 tenE e and sprinkler switch / Sprinkler Head / Valve
Ak eH12 refight : :

] o } s ) ) F1r:ﬁﬁbﬁng Evacuation light Induced mtexferenscs / lCommfsmal power
AEA 570wty FHAE(2016~2018)0 oo} ety i
Emergency light Emergency Power Commercial / Emergency
W A9 o), o184, AL PR 938 ARAL A0 A i Pover Resrve Pover
- o Machine body, rope / Escape opening /
Ao g ozs AME HFAL=E Table 4.9F ZeH(13] Escape Stabilizer Position status
! ion by fire detector / neglect of
Fire door(fire shutter) Operation by glec
Table 4. Inspection Targets for Facilities Vulnerable to Disasters at - obstacles / Door Closure Operation
Each Time exit (fn\;rac;:;gl exit) locking device, Prevention of obstruction
Season Period Disaster vulnerable facility Outdoor installation outside the fire place /
o ; Container Maintain a detour of at least 8 meters from
Thawing | Feb 3 Emcbanl?uertl't, Re'ttammg w?ll, Cu];tmg s.ltop, the fire station.
season March Ons, C lon. i e(exclava lor})., cerept Maintain a detour of at least 8 meters from
facilities(disaster risk facility) etc. the fire station / Maintain meter above 60cm /
: P s P Gas meter Keep the insulated wires longer than 15 cm /
The May~ Floc?dmg hf’i'ZZTId facility, T'ralnlr?g facility, ' Keep chimneys, clectric flashers and electrical
summer October Watering facilities, Construction site, Decrepit connectors above 30 cm
season facilities(disaster risk facility) etc. Plumbi Prohibit T-type connection within 3m of hose /
The Gas ng Plumbing
. November~ Fire-weathering facility, Facilities and gyms Gas leakage status Connections / Pipes / Hoses
S March where students work Boiler and Water No installation of ventilation bad place /
heater and Supply air Prevent obstruction at exhaust end
= 5 1 5 . Management, operational status / Inspected
Z|oFA| 71 AA | AE S AAYH o Ao 2= RpA| A A 7} Gas supplies items, KS indication
PSR 02 Lt AN AR 94 AAEA Seay deie Combostr ok, g Ik
o] % AurAQ SHA S ABE AgASE AL T A g o oo | Vanhie of it vie ] oo
= ‘ = , 31 Wolak li wire / Electric equipment technical standards
oo, S HA Y] 4% 910t FLR} BrrFES HFAE . tAme o
) _ o nspection of the
Aol S FHoZ e 9 Rz AE7 H S APt A waterfront and Indicating instrument, protective relay TAP
7 o]T ol Atgto] HAE A] ‘AUAA AL HES| 3k switchboard
]_T 1:!]:0 ]ELE ] CEHE TAuE = L—‘:]‘_ ] Check transformer Overload / Leakage current / Bushing leakage
o] 5}o] Tajsl= AR o] Fo] ATt Check switch and Rated capacity, rated breaking capacity, rated
sy ¢ = s o fuse / Opening and closing marks and
Zf Zopd 0 Wrte e AR, AAEH I EgEHAE 2 circuit breaker deterioration
T Aol Bofg AZE AAE, AHAA, 714, A7), 71AA Inspect electrical Use standard wire / Degradation and damage
3 o i A Electricity wiring to sheath / Technical standard
L PAPS 7 H}FA].O
H], ojHol =oAL R T/9 JEFVT S AF grF HAle Check ground Grounding type / Grounding wire deterioration
O, Xot 614, ), 2402 371 322 Brhszs ad corng
_ Check emergency Operation, interlocking, ATS switchover /
HolQlth, o] F 7|2 XA S Foll AE 7 F AL, AR generator Exterior inspection, fuel supply and demand
3}7 N0 2t X =2 o] . - Hazard signs, pressure devices / Drainage
H o= O}E 1:401 q— Protection facility pump installation and operation
+F BT FE F TN diERelA 36719 SRR Charging section, separation distance from the
_ loaded object, and leakage/ Drain pump
FAEH, ARE 997190 TR FAAS O 2 AR o] Qick ZF Hof The others installation and operation / Check by Electricity
Business Act / Electric equipment technical
EER EEE RETE R E RS R PTESE ET st
AES] ZQAA AL ZA0 Zro] QoF Malstad Inspect piping damage : e insulafi
____-/] —,—_9_ ] S THoE Table 59} = ] _9_—1 3 E] O]'M and maintenance status Pipe leakage / Exposed pipe insulation
E}, Inspection of
; Equipment (water supply pump, drainage pump,
. oo . ec!mpnlents'and exhaust fan) / Underground machine room
Table 5. Common Assessment Tools in the 'Safety Inspection of ‘ sanitary appliances drainage pump / Toilet sanitary equipment
School Facilities at Each Vulnerable Time’ Mechanical such as pumps
A equipment Water tank condition -
Main Piping / Water tank leaks
Category Middle Category Small Category check
Structural saf Ground / Beam / Pillar / Bearing wall / Slab / Sewage treatment Equipment operation / Intemal cleaning, water
ety Main staircase / Principal steel facility operation status quality inspection
Building . . Roof and Rooftop / The outside and inside / ; Attaching elevator inspection certificate / Safety
£ Building finish Winiows o doore Maintenance inspection by individual method
Management condition Maintenance / Safety management . Periodic inspections/ Self-inspections/ Inspection
Children's Legal inspection status results records, storage / Safety management
Ground / Structural and Non-structural Crack / play personnel Safety educaﬁOn ponmleﬁon /
Facility Structural safety Floor Plate Deformation / Structural facility Insurance registration
Deterioration Health check status Facility fixation and damage
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Survey of underground
L& 5ojglon, o] HE ST HE L AAEA IRAXAMAE A General installations/ Proper gradient of
3lo] B =T WIIE A B, C, D, B9 5714 E30 7 AE Information the cut slope/ Sewer, earthwork
_ _ work section Drainage
6]'——]—1 :TL—%—'E_OFBE:‘ O] }E]-J‘?_’CH, Z]Z:]I/\‘I-—Cg-—% 7] ZH 6}55‘ ?%Qﬂ?}\q’ installation, prevention of
Al A 5 Bl AL & 579 tlERelA 26 surface water inflow
A9 FER, 11749 2852 T4l 47] 35 Brh= Comply vith contruction, word
Welded parts, suitable for
<} 5 Y51 Table 6.3 o] A7ttt members/ pHorizontal bracket
Table 6. Assessment Tools for Facilities Vulnerable to Disasters in TlTnPeﬂﬂg Buckling Prevention/
the 'Safety Inspection of School Facilities at Each Vulnerable Time’ Retaining wall Measurement Managc?ment/
- earthen plate bite/ Fill the
Main Category Cl\:lltl:gd(::y Small Category backing soil and prevent soil
. . leakage
NS S —— Puncheon, mold panc s /
Laboratory . . Check the form Ice mold in the form work /
management status equipment/ Safety equipment/ installation Dirt residue / Mold Fixed Iron
Duct, filter management/ Safety Logistics
Information Beach ) -
laboratory Status of toxic Toxic substance record/ Save, z‘:;lsateer Constouction As'seml/ali/ aﬁa/gr;m.l t/ Strlictgrle/
substance sforage archive/ Storage facility S . support check review 710 oInt, materia
2 management / Toxic substance ment site installation status/ eccentricity of upper U-head /
management display facilities Horizontal Insulation /
Waste Waste container/ Waste Single-sided mold formability
Management Status management Checking the changed area by
Scour, activity detail/ ground subsidence /
Foundation ground /Cracks on surrounding Check the Hardware relaxation state /
structures installation of Scaffold breakage,
o Damage, crack/ Leakage, layer scaffolding on the | Re-construction of horizontal
Concrete retaining separation, peeling, white spots/ exterior walls volume / Adequacy of loading
wall Rebar Exposure Occurred/ Drain capacity / Structure statement,
. Reinforced earth Damage, crack/ Block Loss/ Design match status
B ining wall Block separation/ swelling Scaffolding Scaffold bridge connection /
TGl ) Damage, crack/ loss of a stone/ installation status | Connection hardware / Foothold,
walls, Stone axis break off stone check Anti-slip connection
qlzgy, Gavion Retaining | Filler material loss/ Wire mesh Puddle, excavation /
Wall breakage nspection of Construction machinery /
Surrounding facility existence/ construction Arrangement of Fnaferials and
Nearby facilities Administrative state/ Rockfall, machine equipment Wgste / over wmdmg-pro<.)f
surface leachate outflow/ Road . device of crane / Overturning
. and surrounding . .
bump/ subsidence construction site prevention of equipments/
) Emergency Waterproofing availability/ Structure statement, design
Disaster Preparedness Evacuation facility books conform
m;r:fe T;psmn cracl;/ subs1?enc;/ Slab top and bottom / column
fucilitics Cut sec swelling/ Groun water leac ing/ defects / beam defects /
section Groundwater turbidity change/ horizontal movement, sinking /
Rockfall / block.loss / block Constraints on the | Tilt, outer wall inclined crack /
separation structural safety of | Partial subsidence, elevation /
Upper natural Tensile cracking / subsidence / buildings Window and door frame twist /
slope rockfall occurrence State of the cleaned drain way/
Waste paper. Cutting ground, Danger Of §0i1 Deterioration and Crack in the
) loss of rock / Safety facility ) Packaged Area on the Floor
cut- off ete, | rockfall danger installation/ Guide signs Deteriorated
slope zone installation facilities, etc. Window frame, window fixing
Road Crack/ subsidence/ road bump Durability of status / Occurrence of cracks,
- - Buildings Defects | leaks, whiteness and wetness /
Repair, The risk of soil loss from Corrosion of steel
. cut-outs and rocks/ Safety - -
reinforcement, and facility i . A Sewage line, manhole cleaning
acility installation /Guide signs . X
fall danger zones installation status / Fence evacuation sign /
Other Defects Rain water trough, loop drain
Emergency Waterproofing availability/ function / Water, gas,
Preparedness Evacuation facility communication line abnormality
/ Base part surface water inflow
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Table 7. Assessment
Management Guide for Educational Facilities’

Tools in the ‘Safety Inspection and

otk g ALYAEL st pelat Ahste], HEAIE
FH7 5] @ 18] YIRS Slek A, 5] 18] AAlshs 1]
257 QA AA, B AAGENE BP0 ANSHE FA 3

C:ttal: (jl:[tlgd(:e Small Category 7]'X]§ L}ldq-
B | e Y AR o 2 RS A0 qig e, 1, ure, Fo] 2wk,
Ground Ground subsidence, tilting, cracking sl o _ -
e, il o T—— WA digt 42 (O)2 4 & 235 Asw 1] gAY, o
pillar, slab, concre cracl ) b o -
Swctral | ber leekage/ Structural menber deflection, tlting/ Aol gus e m), Boa(eld o o] A ¢& ), G5
ek Stel menber support (o]4e] A E w02 P ol 7} Ao e A AT o
Excessive cracking/ Ceilings, walls, floor coverings/ NAA dFFE 2 THEo] nfeldie
Building Nonstructur | Roof Waterproof layer/ Exterior wall ﬁmsh'n?g material/ W o] AL Z 107]9] fEEA 2079 FRAER 14
fucilities | @ member | Exterior wall leak/ Roof parapet/ Roof railing/ Faves e o] 2 0 A A5 " o1 .
and comers So], 222 20719 2o HAA o2 TAE 0] g}, 7 Hopd 2
Door/ Window condition/ spear handle/ Rooftop snack/ d2FolA FEFE UAH, 28Fe ALYLES] Fa3H A
Other Roof waterproofing/ Gutter and drain/ Rooftop drain AL Table 8.7 Zro] goF J&]5}9ch
aintenance cleaning/ Leak in joint of extension part/ Expansion
part/ Roof water tank bottom beam, slab/ Rooﬁpp water Table 8. Assessment Tools for Schools in the Guidebook for
tank expansion/ Rooftop water tank cleaning Earthquake Resisting of Non-structural Elements in School Facilities
Concrete | Retaining wall tilting/ Crack and breakage of retaining Main i C Small C
retaining | wall/ Retaining wall drain/ Dirt loss at the bottom of Category ddle Category mall Category
wall retaining wall/ Nearby drainage management status Ceiling Ceiling Ceiling board, Cracks in mortar, stain
Reinforced ) . . Lighting Lighting Lighting equipment corrosion and
earth swelling/ Rmng wa]l blf)Ck darmege/ Retalmng vl equipment equipment deformation
. blocks and reinforcing soil/ Status of soil drainage/ e
retaining " o o Glass Cracked windshield
wall drainage facilities under the retaining wall Opening and closing of doors and
Window door windows
Cracks on the front face of the stone axis/ loss of a Window Crescent P
Civil . stone/ Swelling on the front of the stone axis/ stone glass - - -
. Stone axis i/ oss of soil at the base of a stone axiy Around window Around window of item
Sl erment of nearby drainage facility Door Classroom door/ D‘eformauc‘)n, corrosion
g and fluctuation of window
Fence breakage and crack/ Fence fixing and tilting/ loss Outer wall ) )
Fence of soil at the base of the fence/ Aging of Fence Fixed Outer wall (exterior material) Exterior wall cracking
Structures Inner Wall
Natural slope tensile crack/ Uplift of ground/ Drainage Inner Wall (Int@a] Inner wall cracking
of slope/ Slope s dug by rainwater/ Bottom erosion/ Matcrial)
Cut Slope | Floating stone or rockfall/ Damage of drainage facility, Broadcasting The sl £ th hine bodv/
foreign mattr deposiing section” Rockall protection Facility cquipment - Corfossi::e ar(l)d eralza Ce 1::; braciet
facility, reinforcement facility equipment sports equipment .
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.. shelf electronic devices
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Table 11. Examples for each management phase in the

o

o

r

ks Estyrt.

'Mission Area' of the FEMA

Sectoral types Prevention Protection Mitigation Response Recovery
Structural safety/ Building finishing/ Laboratory . Lo .
Faciliti management status/ Status of toxic substance Checklpg construction site equipment anfi
acilities, storaze manacement/ Waste Management Stams/ | COmStruction machinery equipment/ Constraints Managernent
Architecture, & agem S . on the structural safety of buildings/ Durability - -
General Information/ Check the form installation/ L = status
Structure . . . of Buildings Defects/ Other deficiencies/ Legal
support check installation status/ Scaffolding .
: . check/ Check condition
installation status check
Automatic fire Evacuation light/
Fire . Fire extinguisher, Automatic spreading fire detection system/ | Emergency light/
fighting descent - controlled escape devics extinguisher/ indoor fire hydrant and sprinklers | Fire door (fire Evacuation exit .
shutter) (emergency exit)
Foundation ground/ Concrete retaining wall/ Nearby facilities/ Emergency Preparedness/
Civil Reinforced earth retaining wall/ Stone axis/ Upper natural slope/ Waste paper, rockfall ) ) )
engineering Gavion Retaining Wall/ Cut section/ Road/ danger zone/ Repair, reinforcement, and fall
Timbering Retaining wall/ danger zones
Inspection of incoming line/ Water, switchboard
. check/ Inspecting the switchgear and breakers/ . -
Electricity Electrical wiring inspection’ Ground connection Check transformer/Emergency generator check | Protection facility - -
check/
Container/ Pipe/ Boiler and water heater supply .
Gas and exhaust/ Gas Goods Gas meter/ Safety device - - -
Inspect piping damage and maintenance status/
. Inspection of equipments and sanitary appliances ) ) ) infenance

such as pumps/ Water tank condition check/
Sewage treatment facility operation status
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Table 12. Examples of classification systems for each element of
assessment tools

Classification Major classification element system

Around the
School

Retaining Wall / Masonry / Cutting area
/ Roads / Landscape

Outside of buildings / Rooftop/ Ceiling/

School building Inner wall of building/ Floor/ Window

Spatial

e Playground/ Entrance/ Parking lot/

hool
School grounds Landscape

Auditorium and

. Rooftop/ Ceiling/ Outer wall/ Inside wall
Gymnasium

Others Construction sites
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Table 13. Examples of 'Mission Area' Management System by Space Classification

Sectoral types Prevention Protection Mitigation Response Recovery
Foundation ground/ Concrete retaining wall/ Nearby facilities/ Emergency
. o . Preparedness/ Upper natural slope/ Management
Reinforced earth retaining wall/ Stone axis/
Around the School . - . Waste paper, rockfall danger zone/ - - status/
Gavion Retaining Wall/ Cut section/ Road/ N .
. . - Repair, reinforcement, and fall danger Maintenance
Timbering Retaining wall/ /
zones
Structural safety/ Building finishing/
Laboratory management status/ Status of
toxic substance storage management/ Waste | Constraints on the structural safety of
Management Status/ descent - controlled buildings/ Durability of Buildings
escape device/ Inspection of incoming line/ | Defects/ Other deficiencies/ Legal
Water, switchboard check/ Inspecting the check/ Check condition/ Fire Automatic fire Evacuation light/
switchgear and breakers/ Electrical wiring | extinguisher, Automatic spreading fire | detection system/ Emecruin((): light/ Management
School building inspection/ Ground connection check/ extinguisher/ indoor fire hydrant and Fire door (fire Evacia ti(i;l exit status/
Container/ Pipe/ Boiler and water heater sprinklers/ Check shutter)/ Protection ( ncy exif) Maintenance
supply and exhaust/ Gas Goods/ Inspect transformer/Emergency generator facility emergency @
piping damage and maintenance status/ check/ Gas meter/ Safety device/
Inspection of equipments and sanitary Nearby facilities/ Emergency
appliances such as pumps/ Water tank Preparedness/
condition check/ Sewage treatment facility
operation status
. e Management
School grounds Structural saf:tzéﬁiz/unﬁzgg/n ground/ Cut Nearby }ﬁa;cﬂ;?zs;iglergency Protection facility Evacuation exit status/
P Maintenance
Constraints on the structural safety of
Structural safety/ Building finishing/ descent | buildings/ Durability of Buildings
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