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Check Lists for Vulnerability Surveys (Earthquake)
The sketch references refer to the diagrams in the PowerPoint presentation
	ITEM
	YES
	NO
	SKETCH

REF

	Electricity
	
	
	

	Generator

a
Is the emergency generator adequately secured?
	
	
	

	Batteries

a
Are the batteries securely attached to the battery rack?

b
Is the rack cross-braced in both directions?

c
Does the battery rack have bolts secured to a concrete pad?
	
	
	

	Diesel Fuel Tank

a
Is the tank securely attached to the supports?

b
Are the tank supports cross-braced in both directions?

c
Is the bracing attached with anchor bolts secured to a concrete pad?
	
	
	#E2

	Fuel Lines and Other Pipes

a
Are these lines and pipes attached with flexible connections?

b
Are they able to accommodate relative movement across joints?
	
	
	#E2

	Transformers, Controls, Switchgear

a
Are these items properly attached to the floor or wall?
	
	
	

	Bus Ducts and Cables

a
Are these able to distort at their connections to equipment without rupture?

b
Are they able to accommodate relative movement across joints?

c
Are they laterally braced?
	
	
	

	Fire Fighting
	
	
	

	Smoke Detectors and Alarms

a
Are they properly mounted?

b
Are the control system and fire doors securely anchored?
	
	
	

	Fire Extinguishers and Hose-reel Cabinets

a
Are the cabinets securely mounted?

b
Are the extinguishers secured with quick-release straps?
	
	
	#E3

	Emergency Water Tank

a
Is it securely anchored to its supports?

b
Are the supports braced in both directions?

c
Are the supports or braces anchored to a concrete foundation?
	
	
	

	Propane Tanks
	
	
	

	The Tank

a
Is it securely anchored to its supports?

b
Are the supports braced in both directions?

c
Are the supports or braces anchored to a concrete foundation?
	
	
	

	Shut-off Valve

a
Does the system have an automatic, earthquake-triggered shut-off valve?

b
If manual, is a wrench stored close by?
	
	
	

	Supply Pipes

a
Are they able to accommodate relative movement across joints and at the tank?

c
Are they laterally braced?
	
	
	

	Plumbing
	
	
	

	Water Heaters and Boilers

a
Are they securely anchored to the floor or wall?

b
Does the gas line have a flexible connection to the heater or boiler to accommodate movement?
	
	
	#E4

	Pumps

a
Are they anchored or are they mounted on vibration isolation springs with seismic lateral restraints?
	
	
	

	Hot and Cold-water Pipes and Wastewater Pipes

a
Are the pipes laterally braced at reasonable intervals?

b
Do they have flexible connections to boilers and tanks?

c
Can they accommodate movement across joints?

d
Are "free" pipe penetrations through walls large enough to for seismic movement?

e
Are they free of asbestos insulation (which can be broken in an earthquake)?
	
	
	

	Solar Panels

a
Are they securely anchored to the roof?
	
	
	

	Elevators
	
	
	

	Cab

a
Is it properly attached to the guide rails?
	
	
	

	Cables, Counterweights, Rails

a
Are cables protected against misalignment during an earthquake?

b
Are counterweights properly attached to guide rails?

c
Are guide rails properly attached to the building structure?
	
	
	

	Motors and Control Cabinets

a
Are these anchored?
	
	
	

	Air Conditioning
	
	
	

	Chillers, Fans, Blowers, Filters, Air Compressors

a
Are they anchored or are they mounted on vibration isolation springs with seismic lateral restraints?
	
	
	

	Wall-mounted Units

a
Are they securely mounted?
	
	
	

	Ducts

a
Are they laterally braced?

b
Can they accommodate movement at locations where they cross separation joints?
	
	
	

	Diffusers

a
Are the grills anchored to the ducts or to the ceiling grid or to the wall?

b
Are hanging diffusers adequately supported?
	
	
	

	Non-structural Walls and Partitions
	
	
	

	Concrete Block, Brick, Clay Block

a
Are they reinforced vertically and/or horizontally?

b
Are they detailed to allow sliding at the top and movement at the sides?

c
Are they restrained at the top and the sides against falling?
	
	
	#E6

	Stud-wall and Other Lightweight

a
Are partial-height partitions braced at their top edges?

b
If they support shelving or cabinets, are they securely attached to the structure of the building?
	
	
	#E5

	Ceilings and Lights
	
	
	

	Ceilings

a
Do the suspended ceilings have diagonal bracing wires?

b
For plaster ceilings is the wire mesh or wood lath securely attached to the structure above?
	
	
	#E7

	Lighting

a
Do light fixtures (eg lay-in fluorescent fixtures) have supports independent of the ceiling grid?

b
Do pendant fixtures have safety restraints (eg cables) to limit sway?

c
Are emergency lights mounted to prevent them falling off shelf supports?
	
	
	

	Doors and Windows
	
	
	

	Doors

a
If exit doors are heavy metal fire doors that might jam in an earthquake, is there a crowbar or sledge hammer readily available to facilitate emergency opening?

b
Do automatic doors have manual overrides?
	
	
	

	Windows

a
Is it known whether the glazing has been designed to accommodate lateral movement?

b
Do large windows, door transoms and skylights have safety glass?
	
	
	

	Appendages and Sundries
	
	
	

	Parapets, Veneer and Decoration

a
Are parapets reinforced and braced?

b
Do veneers and decorative elements have positive anchorage to the building?
	
	
	

	Fences and Garden Walls

a
Is it known whether these were designed by the architect or engineer to resist lateral forces?

b
Are masonry walls reinforced vertically and rigidly fixed to their bases?
	
	
	

	Signs and Sculptures

a
Are signs adequately anchored?

b
Are heavy and/or tall sculptures anchored to prevent overturning?
	
	
	

	Clay and Concrete Roof Tiles

a
Are such tiles secured to the roof with individual fixings for each tile?
	
	
	

	Movable Equipment
	
	
	

	Communications

a
Is radio equipment restrained from sliding off shelves?

b
Are telephones placed away from edges of desks and counters?

c
Are elevated loud speakers and CCTV anchored to the structure?
	
	
	

	Computers

a
Is vital computer information backed up regularly and stored off site?

b
Is heavy computer equipment with a height-to-width ratio greater than 2 anchored or braced?

c
Are desktop items prevented from sliding off tables?

d
Are access floors braced diagonally or do they have seismically-certified pedestals?
	
	
	#E8

#E9

	Storage of Records and Supplies

a
Are shelving units anchored to walls?

b
Are shelves fitted with edge restraints or cords to prevent items from falling?

c
Are heavier items located on the lower shelves?

d
Do filing cabinet drawers latch securely?

e
Are heavily-loaded racks braced in both directions?

f
Are fragile or valuable items restrained from tipping over?

g
Are chemical supplies secured or stored in "egg crate" containers?
	
	
	#E13

#E11

#E10

	Hazardous Items

a
Are gas cylinders tightly secured with chains at top and bottom (or otherwise)?

b
Are the chains anchored to walls?

c
Are chemicals stored in accordance with manufacturers recommendations?

d
Are cabinets for hazardous materials given special attention with respect to anchoring?
	
	
	#E12

	Furniture

a
Are heavy potted plants restrained from falling or located away from beds?

b
Are beds and tables and equipment with wheels provided with locks or other restraints to prevent them rolling unintentionally?
	
	
	#E8
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Check Lists for Vulnerability Surveys (Wind)

The sketch reference numbers are the same as the guide-reference diagram numbers in the PowerPoint presentation
	ITEM
	YES
	NO
	GUIDE

REF

	Walls
	
	
	

	Precast concrete interconnected and fixed to floors and roofs
	
	
	

	Coral stone block masonry

a
12 inches (or greater) in thickness and with a maximum height-to-thickness ratio of 12, or

b
6 inches (or greater) in thickness and reinforced and fixed to floors and roofs
	
	
	

	Concrete block masonry reinforced and fixed to floors and roofs
	
	
	

	Timber construction complying with all of the following:

a
¾-inch marine plywood or (-inch tongue-and-groove lumber

b
2-inch by 4-inch vertical studs at (maximum) 2-foot spacing to which the plywood or lumber is nailed or screwed

c
two 2-inch by 4-inch horizontal base plates and two 2-inch by 4-inch horizontal eaves beams to which the studs are fastened with galvanised metal plates in accordance with manufacturers' specifications

d
all openings framed with 2-inch by 4-inch vertical and horizontal studs, cills and lintols all fastened with galvanised metal plates in accordance with manufacturers' specifications

e
the entire perimeter secured to reinforced concrete foundations with galvanised metal straps at (maximum) 4-foot spacing

f
minimum depth of foundation to be 3 feet below adjacent ground level unless some other means is used to achieve adequate anchorage
	
	
	#W2
#W2
#W2

	Roofs
	
	
	

	Concrete
	
	
	

	Light-weight coverings

a
26-gauge steel sheeting with valley fasteners or with ridge fasteners supplemented by spacer blocks under the ridges.  Fastener spacings must be not greater than 6 inches along the purlins and purlins must not be further apart than 4 feet for 15% of the roof dimension along eaves, gables and ridges.

b
22-gauge aluminium sheeting with valley fasteners or with ridge fasteners supplemented by spacer blocks under the ridges.  Fastener spacings must be not greater than 6 inches along the purlins and purlins must not be further apart than 4 feet for 15% of the roof dimension along eaves, gables and ridges.

c
Asphalt shingles fixed in accordance with manufacturer's recommendations for hurricane areas and laid on waterproofing felt on top of ¾-inch (or greater) plywood sheets which in turn are fastened by screws or annular nails to supporting timber rafters

d
shingles individually fixed to close boarding which in turn is fastened by screws or annular nails to supporting timber rafters

NB
i
In all cases the methods of fixing must, at least, comply with the manufacturers' recommendations for severe hurricane locations

ii
If battens are used, the fastening of the battens to the close boarding must be at least as strong as the fastening of the covering to the battens
	
	
	#W3, #W4
#W3, #W4
#W5
#W5


	Other coverings

a
slates individually fixed to close boarding

b
concrete or clay tiles individually fixed to close boarding

NB
i
In all cases the methods of fixing must, at least, comply with the manufacturers' recommendations for severe hurricane locations

ii
If battens are used, the fastening of the battens to the close boarding must be at least as strong as the fastening of the covering to the battens
	
	
	#W5
#W5

	Frame supports for light-weight roof coverings

a
Steel rafters fixed to walls

b
Bolted steel trusses fixed to walls

c
Timber rafters fixed at the ridges and to the walls with bolts or proprietary fasteners

d
Bolted timber trusses fixed to the walls with bolts or proprietary fasteners

d
Timber trusses fabricated using proprietary fasteners and fixed to the walls with bolts or proprietary fasteners

NB
In all cases the methods of connecting and fixing must, at least, comply with the manufacturers' recommendations for severe hurricane locations
	
	
	#W6
#W6
#W6, #W7

	Windows
	
	
	

	Made of laminated glass fixed to frames with structural silicon and able to resist, without breaching, the impact of flying objects such as an 8-foot long 2-inch by 4-inch piece of timber moving at 35 miles per hour (similar to the requirements of Dade, Broward and Palm Beach Counties of Florida), or
	
	
	

	Protected by pre-installed or pre-fabricated shutters which are made of at least ¾-inch timber or otherwise able to resist without breaching the impact of flying objects such as an 8-foot long 2-inch by 4-inch piece of timber moving at 35 miles per hour.
	
	
	#W8, #W9, #W10

	Made of timber or aluminium louvres with provisions for excluding the rain during storm conditions
	
	
	

	The windows or shutters must be secured to the walls, slabs, beams or columns near all corners of each panel or in accordance with the manufacturers' recommendations for severe hurricane locations
	
	
	

	Doors
	
	
	

	Glass Sliding Doors

a
Made of laminated glass fixed to frames with structural silicon and able to resist without breaching the impact of flying objects such as an 8-foot long 2-inch by 4-inch piece of timber moving at 35 miles per hour, or

b
Protected by pre-installed or pre-fabricated shutters which are made of at least ¾-inch timber or otherwise able to resist without breaching the impact of flying objects such as an 8-foot long 2-inch by 4-inch piece of timber moving at 35 miles per hour.

c
The moving frames must have a certificate from the supplier indicating compliance with the requirements for Category 3 hurricanes, including both strength and deflexions.

d
The fixed perimeter frames must be secured to the walls, slabs, beams or columns by bolting or in accordance with the manufacturers' recommendations for severe hurricane locations.

e
The tracks of the top and bottom rails must be deep enough to prevent the moving doors from being dislodged in severe hurricanes.  (The manufacturer's advice should be sought.)
	
	
	

	Roller Shutter (or Overhead) Doors

a
These must have certificates from the suppliers indicating compliance with the requirements for Category 3 hurricanes, including both strength and deflexions

b
The fixed perimeter frames must be secured to the walls, slabs, beams or columns by bolting or in accordance with the manufacturers' recommendations for severe hurricane locations

c
The side tracks must be deep enough to prevent the moving doors from being dislodged in severe hurricanes unless some other mechanism is employed to prevent such an occurrence  (The manufacturer's advice should be sought.)
	
	
	

	Other Doors

a
Timber doors must be solid core or made up from solid timber members

b
Each door leaf must be fixed by hinges or bolts in at least four locations adjacent to all corners
	
	
	

	Other Apertures

a
Protection from wind and rain must be provided by pre-installed or pre-fabricated shutters which are made of at least ¾-inch timber or otherwise able to resist without breaching the impact of flying objects such as an 8-foot long 2-inch by 4-inch piece of timber moving at 35 miles per hour.

b
The shutters must be secured to the walls, slabs, beams or columns near all corners of each panel or in accordance with the manufacturers' recommendations for severe hurricane locations.
	
	
	#W8, #W9, #W10

	Solar Water Heaters and Air-conditioners

These must have certificates from the suppliers indicating compliance with the requirements for Category 3 hurricanes for both manufacture and installation
	
	
	

	Roof Shapes

a
hip-roofs without parapets but with no overhangs and with minimum slope of 20o, or

gable roofs  without parapets but with no overhangs and with minimum slope of 25o
b
hip-roofs with parapets and with minimum slope of 15o, or

gable roofs with parapets and with minimum slope of 20o
	
	
	#W11
#W12
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