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[bookmark: _Toc367958712]Preface
This Field Guide has been produced to assist building control officials, engineers, architects and other building professionals when carrying out Rapid Building Usability Assessments during a state of emergency.  
It is based on information contained in the document xxx. This Field Guide may be downloaded from xxx. 
Generic forms and placards may also be downloaded from these websites.
This Field Guide focuses on the Level 1 and Level 2 Rapid Assessment process, and contains a summary of the following aspects:
· an outline of the Rapid Assessment process (Levels 1 and 2)
· health and safety considerations
· guidance on making assessments and filling out the forms, and posting placards.
[bookmark: _Toc367958713]Introduction
The objective of the rapid building assessment is to quickly establish the usability of buildings and associated infrastructure where functions may be compromised by damage arising from a hazard event such as earthquake, flood, landslide, rock-fall, volcanic eruption, storm surge, tsunami, explosion, or other event with life safety or residential or business consequences.
[bookmark: _Ref366057240][bookmark: _Ref366057250][bookmark: _Toc367958714]Field Safety
[bookmark: _Toc367958715]General
Building Assessors must at all times be conscious of their own safety and that of their team members. Correct personal protective equipment (PPE), including hard hats, high visibility vests and identification must be used at all times. In addition to the physical health risks, Assessors may also have to deal with distressed home owners and occupants who may be in a bad state. This will add to the mental stress for the Assessor.
Assessors must be briefed on Health and Safety issues before starting each shift.
Assessors should always work in teams, and their movements should be tracked for safety reasons. Each assessment team ideally consists of two technical field staff (eg. Engineer and Building Control Officer) and a person to interact with the occupants (this may be a non-technical person).
Be sure to recognise when you have reached your own personal limits. Take care of yourself. Eat well, take regular rests and try to get a good sleep. Watch out for signs of fatigue such as headaches, loss of concentration and focus, increased irritability and similar symptoms of stress. Get extra support when things become overwhelming. You may be able to release your emotions and tension by talking to someone you trust. This can help put things into perspective. 
Remember that there may also be external help available such as through the Red Cross, Salvation Army or a Ministry of Social Development representative. Don’t wait for a situation to become serious. Ask for help early. This will help you and your colleagues, and will lead to a more successful completion of this work. For some additional tips on how to effectively work in teams please refer to section “Working in a Team” on page 10.
[bookmark: _Toc367958716]Field Safety Tips
· Be alert to falling debris or other hazards from the building or neighbouring buildings or hills. LOOK UP rather than only ahead!
· Avoid any areas where there may be a hazardous substance release or a possibility of a leak – cordon the area.  If gas is smelt, shut off the gas (if possible) and cordon the area.
· Avoid downed power lines and any buildings in contact with them.
· In case of fire, evacuate the area.
· Take care following earthquakes/aftershocks. If outside, move away from buildings or other falling hazards. If inside, do not run out of the building until the shaking has stopped.
· Ensure that you and other team members receive and consume appropriate food and water, and have a rest period.
[bookmark: _Ref362612202][bookmark: _Ref362612207][bookmark: _Ref362612208][bookmark: _Toc367958717]Entry into Damaged Buildings
Always survey the building exterior completely first if you have to enter the building
The decision of whether to enter a damaged building must be based on the current damage observed to the building as well as the risk of damaging further events such as aftershocks.
Do not enter obviously unsafe buildings. Please refer to section 8.1 “Level 1 Process” on page 28 for guidance on assessing the safety of the building from the exterior.
[bookmark: _Ref366061127][bookmark: _Ref366061129]USAR personnel and USAR markings should be considered in reaching a decision on entry.
[bookmark: _Toc367958718][bookmark: _Ref367958842]

Dealing with People
[bookmark: _Ref366052350][bookmark: _Ref366052353][bookmark: _Toc367958719]Working in a Team
Working in a post disaster environment will inevitably create tense situations. As conflict is natural, especially when tired, overworked and stressed, it has to be viewed as essentially normal.
It is important that the roles within the team are clear from the start. Before deployment in the field the teams must agree on each team member’s responsibility. You may want to use a checklist to make sure that the various tasks are covered. Typical tasks include:
· assessing various building aspects (One team member may focus on structural building hazards while another may check for external and geotechnical hazards)
· completing and filing the Assessment Form
· posting the placards
· placing barrier tape
· taking photos
· entering the building into the register
· informing the building owner/occupier
· ensuring that there are sufficient numbers of forms available
· communicating with the disaster management centre.
If team conflicts arise the following tips[footnoteRef:1] may help in resolving them quickly and constructively: [1:  http://www.techrepublic.com/blog/10-things/10-tips-and-tactics-for-dealing-with-conflict] 

1: Ask questions
Conflict can arise due to poor communication -- someone didn't say what they meant to say or perhaps misstated what was intended. Before you allow an escalation, ask questions. It won't cause any loss of face, and may result in a quick resolution.
2: Analyse expectations
Often, conflicts develop as a result of unmet expectations on one side. If the other party -- expected something they didn't get or something that didn't happen, the whole conversation can become negative and closed. If a conversation seems to be getting rocky, take a step back and review together with the other person to try to uncover what just occurred.
3: Recognize differing perspectives
Keep in mind that conflict may arise due to people having different perceptions. You, or the other person, saw things differently. This happens most frequently when one is dealing with someone from another organization, background, or culture. It's easy to believe that we all see things the same way and then get derailed unexpectedly.
4. Identify mistakes
Honest and unintended mistakes frequently result in conflict. Before you let temperatures rise, do a reality check of your understanding with the other person(s). Mistakes, even small ones, can erode one's credibility -- someone made a mistake.
5: Watch out for emotional triggers
Beware of emotions. Fear of someone or somebody, loss of face, whether real or perceived, anger, and surprisingly even excitement can all result in unintended conflict, which may cause your interaction to go downhill.
6: Focus on preventing escalation
Conflict resolutions always start with one or both parties making an honest attempt at avoiding further escalation. This recognition, even if only by one of those involved, often causes a more objective review to occur.
7: Take action to control the situation
Escalation-avoidance tactics may involve one of more key steps including separating the parties, changing the location of the discussion, signalling empathy to the other involved.
8: Commit to working it out
Take charge of the process by committing to reach a resolution. A powerful impact occurs when one person makes this statement. It can turn down the temperature immediately.
9: De-escalate the conflict
De-escalation is next: This can be accomplished with a joint statement of the facts at hand, always eliminating exaggerations, embellishments or personalities, which may inadvertently apply judgments and re-create the cycle of escalation.
10: Stay calm
Cooler heads prevail in even the most difficult conflicts. Whether you're in a business or personal situation, you can take control of it by keeping cool. And when you're maintaining your calm, it will be easier for others involved to get back to the task at hand.
 
[bookmark: _Toc367958720]Dealing with affected Building Owners and Occupants
Affected building owners and occupants are usually in a state of distress and uncertainty. They may have lost family members or friends. Loosing access to their home or business will add significant additional pressure. 
It is important to remain rational in your decisions, while at the same time showing empathy when communicating with affected persons. In many cases it can be effective to split roles between you and your team colleague, with one of you focusing on the technical assessment while the other deals with the people involved.
Make sure that you are following the allocated assessment schedule and do not yield to public pressure to re-prioritise the order of building to be assessed.
When dealing with building owners and occupants provide clear and concise information on the building assessment (e.g., how placarding works).  Ensure the information clearly explains the purpose of the placarding, the implications for building owners, and the process for changing the status. A leaflet should be available to hand to an owner or occupier telling them what to do next as well as what the placards mean. Explain to building owners the likely disaster damage scenarios and what this means in terms of the building’s safety or health issues around insanitary building conditions and what to do.
As potential first point-of-contact, you may need to refer building occupants to a range of services. The Control Centre should have provided you with communication material such as handouts that provide information on services including:
· food and water supply
· social wellbeing and medical services
· sanitary facilities and requirements, and
· contact details to a call centre to answer further queries.
[bookmark: _Toc367958721]Dealing with Emergencies
If there are immediate serious dangers to health and life of the public and no other suitable help is available (Urban Search and Rescue, NZ Fire Service, Police, etc.) you may address the danger situation and also provide first aid if required. 
Always ensure that your own safety is not compromised. 
[bookmark: _Toc367958722]Dealing with the Media
Building assessors should not provide any information to the media. If approached, refer them to the Building Evaluation Manager or a call centre, if one has been set up.


[bookmark: _Toc367958723][bookmark: _Ref367958891][bookmark: _Ref367958895]Building Assessment Overview
[bookmark: _Toc367958724]Assessment and Evaluation Types
Post disaster building assessments and evaluations are generally conducted in three distinct stages:
[bookmark: _Toc367958791]Table 1: Building assessment and evaluation types
	Assessment or Evaluation Type
	Details

	Rapid Disaster Impact Assessment 
	Undertaken immediately after the event by emergency services and the territorial authority to understand the extents of impacts and areas and to identify buildings of major initial concern. This will contribute to a decision on whether a state of emergency declaration is required or not and whether a rapid building assessment is needed.

	Rapid Building Usability Assessment
	Brief assessments of individual buildings for damage and usability to ensure immediate public safety.
Level 1 Assessments are undertaken within hours of the event and involve external inspection of buildings. Each assessment will take around 20 min.
Level 2 Assessments may be undertaken together with Level 1 assessments or at a later stage and involve the external and internal inspection of buildings if internal access is safe. A level 2 assessment will take around 30 min to 2 hours depending on building size and complexity.

	Interim Use Evaluations
	Interim Use Evaluations are generally conducted by engineers who are contracted by building owners or users to quickly assess the usability of a building. For earthquake events please refer to the former Department of Building and Housing’s “Guidance for engineers assessing the seismic performance of non-residential and multi-unit residential buildings in greater Christchurch”. 
Note that the result of the Interim Use Evaluation does not have a legal status and therefore does not replace or over-rule the results of a Rapid Assessment.

	Detailed Engineering Evaluation
	Detailed Engineering Evaluations are principally part of the recovery phase and aim at determining repair and rebuild scopes and resource requirements.



This Field Guide covers Level 1 and Level 2 Rapid Building Usability Assessments.
[bookmark: _Toc367958725]Your Rights and Responsibilities
The process of building usability assessments is led by territorial authority building control (TA), under the direction of the Civil Defence Emergency Management Controller (Local or Group Controller).
Before undertaking any building assessments you must ensure that you are under contract with the TA, usually established by way of a letter.
Civil Defence Emergency Management Act 2002
During a declared emergency the Civil Defence Emergency Management Act 2002 (CDEM Act) the Controller for the area or persons acting under such authority may issue and control the use of signs (for example, building assessment notices such as placards), to:
· secure or otherwise make safe dangerous structures and
· require the evacuation of any premises or place (including public places), and
· prohibit or restrict public access to roads and public places. 
Until placards are authorised under the National CDEM plan or Guide, placards will have to be issued as information.
The Act provides protection from liability for any act or omission of the Crown, CDEM Groups (including officers, employees or members of those groups), or other persons, except in cases of bad faith or gross negligence.
Building Act 2004
In case no State of Emergency is in force, the Building Act 2004 allows authorised officers of a TA to enter premises for the purpose of determining whether a building is dangerous, earthquake prone, or insanitary.  Building owners, occupiers, or persons engaged in building work on the premises must give “all reasonable assistance” to allow an authorised officer to make such inspections.
The Act authorises TAs to erect hoardings, fix warning notices to buildings and give written notice requiring work to reduce or remove danger or remedy insanitary conditions and prohibits the use of the building. The Act requires TAs to keep information about buildings. This includes records of assessments undertaken. 
The Act also provides a statutory defence against prosecutions for actions taken in emergency situations due to natural disasters as long the effects of the action are adequately mitigated or remedied after the event.
[bookmark: _Ref366057190][bookmark: _Ref366057195][bookmark: _Ref366057209]Important note: The placards specified in this field guide do not constitute official Building Act notices (under s124 and s125). This may change once proposed changes to the Building Act have been approved. The placards may however fulfil the purpose of warning notices under s124(1)(b).


[bookmark: _Toc367958726]Rapid Assessment Procedure
 (
The objective of a rapid assessment is to assess the impact of 
observed 
damage on the continued use of a building or adjacent property.
 
)
[bookmark: _Toc367958727]Basic Approach 
Assessors will observe the nature of damage that has occurred and assess its impact on the ability of the structure (or part) to continue to resist reasonably foreseeable actions.
Rapid assessments are primarily looking for:
1. the threat of overall or partial collapse due to loss of strength, stability, or stiffness of the structural system
2. the threat of non-structural elements of a building, which are not part of the structural frame, becoming falling hazards.  These might include loose bricks from a chimney, tiles from a roof etc.
3. the threat posed by damage to adjacent structures or land.
The assessment of usability is based on the damage observed within the context of the event that has occurred. It is accepted that larger events could cause failure. Reasonably foreseeable actions include:
· normal service loading
· serviceability wind or snow loading
· earthquakes of a similar magnitude or less than the original event.
The focus is on applying judgment in assessing future risk from damage, based on a minimum of specific knowledge about a building.
Although you are aiming to minimise risk to occupants and the public you also need to avoid imposing unwarranted hardship on owners and occupants of damaged buildings when deciding on the placarding of buildings.
The assessment teams may also make recommendations for work to be done under urgency where there is a need to demolish or secure the structure to ensure the safety of the public or to protect adjacent property.
[bookmark: _Toc367958728]Level 1 and Level 2 Assessments
Level 1 assessments generally involve external observation only, Level 2 assessments also include an internal inspection if internal access is safe.
Level 1 Rapid Assessments can be performed on low and medium rise buildings (generally up to 4 storeys high). 
Level 2 Rapid Assessments should be performed on all critical facility buildings, all large, typically multi-storey buildings, and on any other buildings where the Level 1 Rapid Assessment identifies the need for further and more specific inspection. 
Structural, geotechnical and building services engineers are often required as a team for the Level 2 Rapid Assessment of large multi-storey buildings.  The outcome of this process is a completed Level 2 Assessment form and an appropriate placard, possibly revising the initial posting.
[bookmark: _Toc367958729]Rapid Building Assessment – Step by Step

[bookmark: _Toc367958763]Figure 1: Rapid Building Assessment Steps
1. Identify the building.
2. Assess the current building structural damage (Level 1 Assessments generally involve external observation only, Level 2 Assessments also include an internal inspection wherever possible).
3. Note any other observed non-structural hazards for follow up assessment by others.
4. Recommend further detailed inspections if appropriate.
5. Record building and site details for the database.
6. Assign a placard according to the severity of damage that is observed.
7. Fix the appropriate placards at all entrances.
8. Place barrier tape to stop access into a building that is assessed as unusable and entry prohibited (RED placard), and direct the cordoning off of adjacent areas with barrier tape where there is danger from collapse. 
9. If practical, provide an information sheet to the building owner. Explain where access needs to be restricted and what the next steps for the building owner are. There will be public information leaflets for building owners and occupiers which cover the options. Note that the Controller will also provide this information to the home owners of all assessed buildings. 
The following sections explain some of the steps in more detail. 
[bookmark: _Ref366058641][bookmark: _Ref366058645][bookmark: _Toc367958730]Building Identification
The first task is to accurately identify the building. The inspecting teams may or may not be provided with maps, aerial photographs, official street addresses, legal descriptors, and any heritage listings. However, none of this information may be available. 
It is relatively common for numbers not to be shown on commercial buildings, or for numbers on the buildings to differ from the official address given, particularly for buildings occupying corner sites or having access from more than one street.  Record the official address on the sheet, and record a short name or any observed variance as ‘also known as’.  If the building bears a name, this is also helpful for identification.  Wherever possible record the GPS co-ordinates of the building.  A useful reference place to record the co-ordinates is at the building entrance.  The preferred GPS format is in decimal degrees to four decimal places with South and East positive to suit Google Earth, eg. -41.11385, 174.84676.
Use the ‘other ID’ field to physically describe the position of a building where there is more than one building on a property. GPS co-ordinates are particularly useful in this situation. For commercial and industrial buildings it is also helpful to record the name of the business that occupies the premises - for example, the prominent tenancy (usually ground floor). 
Taking a photograph of the building near the entrance where the GPS co-ordinates were taken, and with the placard posted, is useful for both identification purposes and for future monitoring over time, and after further worsening conditions. Note that for corner buildings placards need to be placed on all entrances.
[bookmark: _Ref365386474][bookmark: _Toc367958731][bookmark: _Ref363717392]Completing the Assessment Forms
Below are copies of the Level 1 and Level 2 Assessment forms.
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[image: ]
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The following instructions refer to the form sections with the corresponding numbers. Always complete the forms in BLOCK CAPITALS to improve the quality of data entry, minimise revisits and facilitate scanning which may be an option in a large event.
1) Enter your name, building assessment team ID and the TA under whose jurisdiction you are undertaking the assessment.
2) Enter date and time of the assessment.
3) Enter the survey type details for both the exterior and the interior. Level 2 surveys generally include an internal inspection, but not all areas of the building may be accessible. Similarly not all of the external facades of the building may be accessible.
4) Enter details of any existing placards. Complete this section even if your own assessment concludes with the same placarding as the existing one. 
5) Enter your placarding decision. In general you will apply a white CAN BE USED placard only if in both questions 9 and 10 you have only identified no or light risks and damage. If in any of the questions you have a “high” damage or risk assessment the placard will usually be red ENTRY PROHIBITED. If the assessment concludes in a USE RESTRICTED placard it is important that you describe the restrictions in the notes field at the bottom of the second page. As much as is practical this text has to be the same as the text on the placard. It is important to also note whether and which parts of the building have not been assessed.
6) Identify the building. At a minimum the street number and name are required. Any additional information would improve later identification. Commercial buildings sometimes have names. Enter whether you have taken photos and how many. When taking photos name the files in a way that allows later matching with the building (building name, address, Council register ID, etc.). If access to the building is from multiple addresses or the access is from a different address than the official building address, enter this in the “Other ID or access” field. 
7) Enter the contact details of the building owner, occupant or building manager. This will usually be the person that you and/or the Controller inform about the results of the assessment.
8) Enter the building description details. Note that you can select multiple answers for the building type and for the suspended floor, structure and cladding types.
9) Enter the damage observed. 
a) Level 1 Assessments: For each row tick the observed damage. Use the text field at the bottom of the table to describe any further observations relevant to the damage affecting the usability of the building. Complete the “estimated building damage” table 9a. This table is used by the TA to estimate repair costs. Tables 9 and 9a do not by default indicate similar damage levels, i.e. you may have identified “severe” damage to one structural column in the building (Table 9, row 3). This would trigger an “ENTRY PROHIBITED” placarding. However, the damage may be easy to repair or mitigate and your “estimated building damage” in table 9a would therefore be only 2-10%.    
b) Level 2 Assessments: For each of the hazard groups complete your damage assessment. Add comments where necessary. An “unknown” damage assessment would in most cases prompt a yellow “USE RESTRICTED IN PARTS” or a red “ENTRY PROHIBITED” placard unless it is reasonable to assume that the unknown building elements do not result in any hazards to occupancy.
10) Enter any external risks. Add a brief description if “Other” risks are observed. If the posed risk is due to a neighbouring building, identify the building and tick whether that building has already been assessed at the time of your current assessment.
11) Recommend any further assessments to be undertaken under the authority of the Controller. Note that both Level 1 and Level 2 Assessments can only recommend Level 2 Assessments. Interim Use Evaluations, Detailed Engineering Evaluations or any other “second opinions” are the responsibility of the property owner. If relevant identify what particular expertise is required for the Level 2 Assessment (structural, geotechnical, electrical, hazardous substance, etc.).
12) Use this space for additional comments that were not yet covered in any other sections. In the case of a yellow USE RESTRICTED placard, use the space to describe the restrictions. If any parts of the building were not assessed specify them here, as well. If useful add a sketch of the building or building part on a separate piece of paper to identify risks and access restrictions. Make sure that the sketch clearly identifies the building location and that it clearly identifies the building so that it can be matched with the assessment form in case they get separated. Staple the sketch to the completed assessment form.
[bookmark: _Ref366058951][bookmark: _Ref366058953][bookmark: _Toc367958732]Placarding
The Placards
The Post Disaster Building Usability Rapid Assessment system uses the following three placards (Forms will be filled in with example assessment text and sketches):
[image: ]
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[bookmark: _Toc367958764]Figure 2: Rapid Assessment Placards
Completing and Posting of Placards
Once you have decided on the appropriate placard the required details have to be completed on the placard using a permanent marker pen (Note that Biro writing will fade over time and should therefore not be used). The placard will then have to be securely fixed at a clearly visible location near the entrance of the building. If there is more than one access to the building, placards will also have to be posted at those.
Note that there can be only one classification per building. Different occupancies in the same building cannot be posted differently.
A Restricted Use posting may indicate different restrictions for different parts of the building. If an area is considered unsafe and should not be entered, place barricades or string yellow caution tape to designate the unsafe areas. Do not set barricades too close and be aware that glass can shatter and brick walls can spill outward.  
Standard guidance for fall zones is 1.5 times the height of a brick wall and 1 times the height for concrete panel wall.
If you are posting a yellow “restricted use” placard it is important that you also identify on the placards whether there were any areas that were not accessible and which have not been assessed. Otherwise the reader may assume that these areas are safe.
Changing Placards
In some instances a placard may have to be changed. This can only be done by an authorised Building Assessor.
Typical reasons for changing a placard include:
· to correct an oversight or mistake in judgement or after a deliberate second opinion
· after a significant aftershock has occurred (Note that a new placard should be placed with a new inspection date, even if the assessment result remains unchanged)
· after a Level 2 Rapid Assessment has been undertaken
· after an engineering report has been completed.
Some examples of changes to a more restrictive placard are:
· Previously unobserved damage has been found, or the territorial authority believes that an Engineer’s report or second opinion is warranted.
· Aftershocks have significantly worsened the condition of the building.
· Further degradations of the ground stability have been observed.
Some examples of changes to a less restrictive placard are:
· The engineer may re-evaluate the building, after temporary repair/securing work has been completed, and, if satisfied that a lower placard could now be recommended, submit that recommendation in writing to the territorial authority. 
· For smaller buildings, the territorial authority might allow this process with only the contractor providing the assessment and temporary repair services.
· The territorial authority may allow a placard to be changed to a less restrictive usage after a further evaluation.  If the Engineer believed that a less restrictive placard could be recommended, he or she would submit that recommendation in writing to the territorial authority.
After the State of Emergency has been lifted, placards can only be replaced by issuing a notice under the Building Act 2004. This will be the case until the currently proposed law changes have been enacted.
Removing Placards
Existing placards can only be removed by an authorised person if any of these apply:
· The Territorial Authority has issued instruction to do so. This may be the case after remedial work has been completed.
· The building has been demolished.
This rule applies to everyone including authorised assessors.
Also note that these rules apply even after the State of Emergency has been lifted, although until the law is changed this rule may not be enforceable. 
[bookmark: _Ref366059164][bookmark: _Ref366059168][bookmark: _Toc367958733]Reporting and Information Management
Assessment reports for each building must be entered into a building register. The format of the register may vary between different Territorial Authorities. It may in some instances be computer based, in others paper based. Follow the instructions provided at your briefing. 
You must ensure that the information on the placards, on the assessment form and in the building register is consistent. Statements placed on the placards must be repeated as nearly as practical on the assessment form and the register.
Forms and documents must be neatly and accurately completed. BLOCK CAPITALS are recommended for legibility.
Ensure that the building identification such as the building address is correct.
Be aware that completed forms are given to the Territorial Authority and included in the property file as provided for in the Building Act 2004 and the LIM.
[bookmark: _Toc367958734]Cordoning
If you have assessed a building as yellow or red you may need to install barrier tape to clearly identify and to stop access into a building or restricted area. This may also include areas which you have identified as fall zones.
Where possible place barrier tape in a way that minimises the restrictions to passing traffic remembering that fall Zones are typically assessed at 1.5 times the height of the building for brick walls and 1 times the height for concrete panel walls.
[bookmark: _Toc367958735]Debriefing
When your team returns to the base of operations, you will need to:
· log in that you have returned from the field
· report to your Sector Co-ordinator (or other designated person)
· submit your assessment forms to the person responsible for preparing the database (or Sector Co-ordinator), along with any photos taken
· discuss any technical or process issues arising with the Sector Co-ordinator and/ or the Induction and Technical Co-ordinator.
Ensure you receive clear instructions as to your next involvement (ie. next assignment or stand-down).
Also take the opportunity to flag any welfare concerns you have about yourself or others.
[bookmark: _Toc367958736]Hot Topics
Historic post disaster building assessment experiences have highlighted a number of recurring issues. These are:
1. Make sure your writing is legible.
2. The building description has to be clear and un-ambiguous. Add general descriptions if required (“The big white building on the corner of xxx and yyy street”).
3. Record the building name, if it has one.
4. Use permanent marker pens rather than ball pens. Ball pens fade over time.
5. Make sure the assessment team number is clearly stated on the form.
6. Make sure you have placarded all entrances in the same way, some of which could be on a different street.


[bookmark: _Ref366060083][bookmark: _Ref366060086][bookmark: _Toc367958737]Guidance on Level 1 Assessment
[bookmark: _Ref367876086][bookmark: _Ref367876090][bookmark: _Ref367876092][bookmark: _Toc367958738]Level 1 Process 
The Level 1 assessment process is summarised in Figure 3:
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[bookmark: _Ref360704376][bookmark: _Toc367958765]Figure 3: Level 1 Assessment Process


[bookmark: _Ref367351356][bookmark: _Ref367351359][bookmark: _Ref367351394]The typical Level 1 Building Assessment inspection follows these steps in the order shown below:
A. Observe the building exterior from street access:
1. Look out for falling hazards from above.
2. Inspect whether neighbouring buildings or natural features (hills, dams, power lines, etc.) pose a hazard.
3. Inspect street level damage to the building structure.
4. Where possible look into the building through windows to identify interior damage.
5. Inspect the ground around the building for slopes or fissures.
6. Identify non-structural hazards (chemical spills, power, gas, etc.).
B. Walk around the building as far as possible and inspect each elevation.
 (
1
2
3
4
5
6
B
)
[bookmark: _Toc367958766]Figure 4: Inspection Steps for Level 1 Building Assessment
As a broad rule of thumb, inspection teams should be looking to complete Level 1 Rapid Assessments in an average time of approximately 20 minutes per building.
[bookmark: _Toc367958739]Level 1 Recommended Observations
The key criteria (or observed conditions) to be looking for are:
· collapse, partial collapse, off foundation. 
· building or storey leaning
· racking damage to walls, other structural damage: Look for concrete spalling and hinging at the top and bottom of columns in the lower floors. Look whether any inter-storey movement is observable.
· falling hazard: Chimneys, parapets and overhanging balconies, porches, rooftop plants, broken windows, etc.
· ground slope movement or cracking: Look for ground displacement under or adjacent to the building, or foundation damage
· other hazards present: gas, electricity, sanitary sewer, stormwater or hazardous materials/ processes.
For guidance on completing the assessment form please refer to section 7.5 on page 17 of this document.
A Level 2 Assessment should be recommended if significant interior damage is suspected or visible from the outside, or if not enough of the structural components can be seen from the outside. For example, multi-storey buildings need a more detailed assessment if initially assessed by inspectors who lack reinforced concrete or structural steel seismic design skills. A team of structural engineers is therefore typically required for these evaluations.
Level 2 Rapid Assessments are to be performed on all critical facility buildings such as hospitals, schools, police and fire stations.
[bookmark: _Toc367958740]Level 1 Placarding
Level 1 Assessments will result in either a white or a red placard corresponding to the observed damage. 
[bookmark: _Toc367958792]Table 2: Level 1 Rapid Assessment placards
	Level 1 Assessment

	Observed Damage
	Level 1 Rapid Assessment Outcome
	Placard

	
Light or no damage
(Low risk)

	W	CAN BE USED from the exterior
	no known dangers
	CAN BE USED 
(WHITE)

	Moderate or Heavy damage
 (Significant Risk)
	R	ENTRY PROHIBITED
	Inspected from the exterior, dangerous
	ENTRY PROHIBITED 
(RED)

	
	R3 	ENTRY PROHIBITED
	At risk from external factors such as adjacent buildings or from ground failure
	



Use the following guidance to decide on the placard:
CAN BE USED (white)
A Level 1 “CAN BE USED” placard indicates that no damage is observed or that any observed damage poses no safety risk for use or occupancy of the building.
Such observed damage might include:
· cracks in plaster on exterior walls that do not create falling hazards
· non-structural elements that have fallen completely so that there is no further falling hazard (such as a chimney)
· loss of services that does not cause a safety risk.
A “CAN BE USED” placard means:
· Occupancy and use is permitted with no restrictions. 
Even if a building has received a “CAN BE USED” placard it also means that:  
· Electrical and mechanical equipment, water and energy supplies and sanitary facilities may not have been inspected.
· Secondary damage to partitions, windows, fittings and furnishing may be hazardous.
· Subsequent aftershocks may warrant re-inspection and a change to this assessment.
Note:  CAN BE USED does not mean SAFE!!
ENTRY PROHIBITED (red)
A Level 1 “ENTRY PROHIBITED” placard indicates that the building or parts of the building are damaged to a degree that may pose a danger for entry and occupation. 
Typical factors that may determine the building to be unsafe include:
· total or partial collapse of walls or roofs
· significant damage to the foundation
· building fallen off foundation
· damage to structural columns or beams that could lead to the collapse of parts or the whole of the building
· building or storey significantly leaning
· racking damage to walls, inter-storey movement is observable
· damaged chimneys in danger of collapse or falling bricks
· parapets and overhangs cracked and at danger of falling
· neighbouring building in danger of collapse
· significant crack in the ground adjacent or under the building
· uneven ground with foundation unsupported
· gas leaking, severed and exposed power lines.
An “ENTRY PROHIBITED” placard means that:
· entry to this building is prohibited.
If a building has received an “ENTRY PROHIBITED” placard it also means that:
· Entry may result in risk to health or life.
· Entry may be permitted by the territorial authority to allow engineers to plan the stabilisation of the building.
· An “ENTRY PROHIBITED” placard does not necessarily indicate that demolition is required.


[bookmark: _Ref366060089][bookmark: _Ref366060092][bookmark: _Toc367958741]Guidance on Level 2 Assessment
[bookmark: _Toc367958742]Level 2 Process
 (
Figure 
5
: Level 2 Assessment Process
) (
Owner/Occupier to inform EQC and/or insurer
Next Task 
Controller (or Assessor if practical)
i
nform
s
 Owner/Occupier
CAN BE USED?
USE RESTRICTED?
ENTRY PROHIBITED?
or
or
Record as 
“USE RESTRICTED”
Post as 
“USE RESTRICTED”
Assess/
Record
/
Decide
Confirm and record the identity of the building
Level 2 Rapid 
Assessment
By visual examination of the exterior and interior
Building identified for Level 2 
Assessment
Record as 
“CAN BE USED”
Post as 
“CAN BE USED”
Record as 
“
ENTRY PROHIBITED
”
Post as 
“
ENTRY PROHIBITED
”
 
USE RESTRICTED 
either to 
TIME or PART
 Further 
Level 2 Assessment
 required?
 yes
 
no
Recommend required expertise
)

A Level 2 Assessment generally involves entry into the building. Before entering the building you must first assess the exterior of the building for damage and hazards (see section 8.1 “Level 1 Process” on page 28). In addition, you need to ensure that entry into and egress out of the building does not pose undue risk. Please also refer to section “Entry into Damaged Buildings” on page 9. 
[bookmark: _Ref367351368][bookmark: _Ref367351372][bookmark: _Ref367351378]The individual assessment steps of the building interior will often be case specific but should always include the following steps:  
1. Inspect a representative sample of rooms (for example lower/middle/upper storeys, centre and corners of the building).
2. Lift the ceiling tiles or, if required, cut an access hole in the ceiling to inspect a sample of structural members that are not normally exposed (may involve climbing a ladder).
3. Look in stairwells, mechanical rooms, and other exposed areas as required to view the structural system.
4. Go into basement spaces to inspect the more exposed structural members.
As a broad rule of thumb, inspection teams should be looking to complete Level 2 Rapid Assessments in a time of approximately 30 minutes to 2 hours per building.
[bookmark: _Toc367958743]Level 2 Recommended Observations
In addition to the observations made during a Level 1 Assessment the Level 2 Assessment will typically include observations of the following:
· Collapse or partial collapse of internal shear walls 
· Columns that may show signs of failure, where the floor or roof framing has begun to pull away from its vertical supports
· Failed slab or beam systems 
· Residual inter-storey drift indicating that some structural damage has been sustained
· Basement fractures or uneven settlement
· Cracks or bulges in basement floors and exterior walls
· Non-structural damages: Ceilings, partitions, light fixtures, roof-top tanks, HVAC systems (please also refer to section 13 “Non-structural Hazards” on page 50).
· Other hazards: 
· Defunct elevators
· Exposure of hazardous materials such as chemical spills and leaks 
· Damage to fire protection and detection equipment
· Damage to stairs
· Jammed doors and other exist paths
For guidance on completing the assessment form please refer to section 7.5 on page 17 of this document.
[bookmark: _Toc367958744]Level 2 Placarding
Level 2 Assessments will result in either a white, yellow or a red placard corresponding to the observed damage. 
[bookmark: _Toc367958793]Table 3: Level 2 Rapid Assessment placards
	Level 2 Assessment

	Observed Damage
	Level 2 Rapid Assessment Outcome
	Placard

	
Light or no damage
(Low risk)

	W1	CAN BE USED
	no immediate further evaluation required
	CAN BE USED
(WHITE)

	
	W2    	CAN BE USED
	but repairs required
	

	Moderate damage 
(Medium risk)
	Y1    	USE RESTRICTED to SUPERVISED SHORT-TERM ENTRY
	USE RESTRICTED 
(YELLOW)

	
	Y2    	USE RESTRICTED IN PART(S)
	No entry to parts until risk reduced by repair or demolition
	

	Heavy damage 
 (High risk)
	R1	ENTRY PROHIBITED
	Significant damage: repairs, strengthening possible
	ENTRY PROHIBITED 
(RED)

	
	R2	ENTRY PROHIBITED 
	Severe damage: demolition likely
	

	
	R3	ENTRY PROHIBITED 
	At risk from external factors such as adjacent buildings or from ground failure
	



CAN BE USED (white)
A Level 2 “CAN BE USED” placard indicates that no damage is observed externally and internally or that any observed damage poses no safety risk for use or occupancy of the building.
For a Level 2 “CAN BE USED” placarding all the Level 1 “CAN BE USED” criteria have to be met. In addition the Level 2 Assessment has to conclude that all of the following conditions are met as observed from the outside and inside of the building:
· Vertical load capacity not significantly reduced
· Lateral load capacity not significantly reduced
· No falling or other hazards present
· No evidence of foundation damage or ground displacement
· Main exits and egress ways within the building are useable and free from falling hazards
· No damage to fire protection and detection equipment
· No other unsafe condition
Both the “W1” and “W2” placard mean that no further assessment under the Civil Defence legislation is required. A “W2” placarding means that although some repairs are required, the observed damage does not pose a safety risk to occupation.
Note that a “CAN BE USED” placard should not account for any temporary repairs, i.e. if someone has carried out temporary repairs to secure the building for temporary reoccupation this would not be sufficient to lead to a “CAN BE USED” placard. The reason is that a “CAN BE USED” placard would not trigger an automatic follow-up to ensure the temporary works were permanently repaired and properly consented. For this reason the assessor should assign a “USE RESTRICTED” (or “ENTRY PROHIBITED”) placard to buildings with temporary repairs.
USE RESTRICTED (yellow)
“RESTRICTED USE” can be the most difficult to assign, as it is that grey in-between area.  Many buildings will belong in this category. 
This placard indicates that the building requires some restriction on its usage. There are two types of restrictions:
· Y1 - USE RESTRICTED to SUPERVISED SHORT-TERM ENTRY: 
· no public entry, except on short term essential business to part or all of the building for emergency purposes. These may include:
· Damage assessments, and making safe
· Removal of essential business records
· Removal of valuables only
· Removal of property
· Conducting essential business (non-public access) with minimum staff
· no residential occupation
· Y2 - USE RESTRICTED IN PART(S):
· Use of parts of the building only restricted:
· An area restriction would typically prohibit entry into certain rooms because of falling hazards that do not threaten the rest of the building.
Use restrictions must be clearly identified on both the assessment form and the placard. In addition unsafe areas must be clearly marked off with barricades, barrier tape and signs.
Further actions to reduce danger in and around the building may also be identified in the assessment form and placard.
If only parts of the building could be assessed and the condition of the un-assessed parts is unknown, this must also be clearly stated on the forms and placards. In most cases these non-assessed areas should be restricted from access and marked and cordoned off accordingly. 
ENTRY PROHIBITED (red)
The criteria for red placarding are the same as for a Level 1 Assessment, however, they also consider the results of the internal inspection.
An “R2 – ENTRY PROHIBITED - Severe damage: demolition likely” assessment would be issued if emergency demolition is likely to be required to ensure public safety. Note that the Level 2 Assessment will generally not by itself provide sufficient grounds to prompt the demolition, and subsequent building evaluations by trained engineers will be needed before a final decision on demolition is made. The identification of buildings for demolition is therefore indicative only.
[bookmark: _Ref366060507][bookmark: _Ref366060512][bookmark: _Ref366060515][bookmark: _Toc367958745]Some Engineering Principles
This section provides a brief overview of typical engineering principles as they affect buildings during an earthquake. It is aimed at helping the assessor to focus their observations of buildings features and elements that are the likely weak points.
[bookmark: _Toc367958746]Inertial Forces
Ground motion does not damage a building by impact, but rather by internally generated inertial forces caused by vibration of the building's mass. The building's mass, size, and shape determine these forces and also partially determine how well they will be resisted.
Destructive inertial forces are the product of mass and acceleration (Newton's F = m x a). An increase in mass therefore generally results in an increase in the force. That means that lightweight buildings or building features are generally experiencing smaller forces than heavy weight ones.
The other detrimental aspect of mass is that it can cause failure of vertical elements such as columns and walls when the mass is pushing down on a member that is bent or moved out of plumb due to the ground’s movement. This phenomenon is known as the P-Delta effect.

[bookmark: _Toc367958768]Figure 6: P-Delta Effect
[bookmark: _Toc367958747]Resonance, Damping and Ductility
Ground motion will impart vibrations to a building. It is possible for a building to resonate with the frequency of the ground movement similar to a swing that is pushed at the right intervals. In such a situation the ground will transfer large amounts of energy onto the building structure leading to structural failures.
Buildings are prevented from resonating because they are damped: that is, they are rather inefficient in their vibration. The extent of damping in a building depends on its connections, non-structural elements and construction materials. However, because the energy is absorbed in these dampening features and components they may suffer significant damage.
Most structures are adequately safe because their structural elements use ductile materials. Ductile materials - steel in particular - fail only after considerable inelastic deformation has occurred. Brittle materials, on the other hand, such as concrete can fail suddenly with a minimum of deformation. The steel contained in reinforced concrete can give this material considerable ductility, too. The act of deformation absorbs energy and defers absolute failure of the concrete. The member proportions, end conditions, and connection details will also affect ductility.
[bookmark: _Toc367958748]Torsion
In a building with a symmetrical plan with uniform floor, wall, and column masses the mass is approximately evenly distributed in plan. The ideal arrangement is that the earthquake resistant elements such as shear walls should also be symmetrically placed, in all directions, so that no matter in what direction the floors are pushed, the structure pushes back with a balanced stiffness which prevents rotation from trying to occur. 
If the load or the resisting force is eccentric, then the resistance must also be eccentric so that the location of the centre of mass and the centre of horizontal resistance are at the same point. 
Figure 22 shows the torsional effects created in a simple building configuration. Torsion is occurring in this case because a uniformly distributed lateral force (roof inertia due to the ground movement) is not resisted by a uniformly distributed lateral resistance (lack of shear wall on the right). 


[bookmark: _Toc367958769]Figure 7: Torsion
[bookmark: _Toc367958749]Resistant Systems
In designing to resist seismic forces, buildings usually feature one or more of the following features:
· In the vertical plane: 
· shear walls
· braced frames
· moment resisting frames (sometimes called 'rigid frames')
· In the horizontal plane:
· diaphragms, generally formed by floor and roof plans of the building, or horizontal trusses

[bookmark: _Toc367958770]Figure 8: Resistant Systems
Any damage to these elements usually indicates significant structural damage compromising the safety of the building.
Diaphragms
The term 'diaphragm' is used to identify horizontal resistance elements (generally floors and roofs) that act to transfer lateral forces between vertical resistance elements (shear walls or frames). The diaphragm acts as like the web of a beam with its edges acting as flanges of the beam.
 
[bookmark: _Toc367958771]Figure 9: Diaphragm
Floors and roofs often have to be penetrated by staircases, elevator and duct shafts, skylights, or architectural features. The size and location of these penetrations is critical to the effectiveness of the diaphragms. Areas where the diaphragm is penetrated are usually the weak spots where damage tends to occur first. 
Another place prone to damage is at setbacks, where the building facade suddenly narrows. Cracks tend to occur at these inside corners. A similar effect to a setback occurs when a small building butts directly on to a taller building.

[bookmark: _Toc367958772]Figure 10: Setbacks
Shear Walls and Braced Frames
Vertical walls which are designed to receive lateral forces from diaphragms and transmit them to the ground are commonly termed shear walls. The forces in these walls are predominantly shear forces, though a slender wall will also incur significant bending. The figure below shows a simple building with shear walls at its ends. Ground motion enters the building and creates inertial forces which move the floor diaphragms. This movement is resisted by the shear walls, and the forces are transmitted back down to the foundation. 

[bookmark: _Toc367958773]Figure 11: Shear Walls
Braced frames act in the same manner as shear walls, though they may be of lower resistance depending on their detailed design. Bracing generally takes the form of steel rolled sections, circular bar sections, or tubes; vibrating forces may cause it to elongate or compress, in which case it loses its effectiveness and permits large deformations or collapse of the vertical structure (Figure 35).

[bookmark: _Toc367958774]Figure 12: Consequence of failing bracing element. Broken bracing elements (middle) lead to failure of vertical columns (right).
Moment Resistant Frames
When seismic resistance is provided by moment resistant frames, lateral forces are resisted by bending and shearing of columns and beams, which are connected by moment connections. Joints become highly stressed, and the details of their construction are important. In addition, behaviour of the frame in the inelastic, or plastic, range becomes an important feature in resistance strategy, by using the energy absorption obtained by permanent deformation of the structure prior to ultimate failure. For this reason moment resistant frames are generally conceived as steel structures with stiff welded joints, in which the natural ductility of the material is of advantage. However, properly reinforced concrete frames have also been accepted as ductile frames. 
The use of moment resistant frames is of significance in two ways. One is that their use may obviate the need for shear walls or braced frames, with the possible restricting planning implications of both. The other is that moment resisting frame structures tend to be much more flexible than shear wall type structures, with consequent implications for the design of accompanying architectural elements such as curtain walls, partitions, and ceilings.
Undesirable weak column-strong beam behaviour will result in column piers being preferentially damaged leading to partial or total collapse (Figure 13).

[bookmark: _Ref361307438][bookmark: _Toc367958775]Figure 13: Coupled shear walls and weak column beams
If suspended ceilings aren’t adequately braced into a structure then they may collapse.




[bookmark: _Ref366060880][bookmark: _Ref366060884][bookmark: _Toc367958750]Assessing Specific Building Types
[bookmark: _Toc367958751]Assessing and Posting of Timber Frame Structures
The areas to look for on this type of building are:
· Chimney separation and / or collapse / cracking
· House sliding off foundations
· Racking of walls
· Failure of sub-floor bracing

[bookmark: _Toc367958776]Figure 14: Typical damage areas in timber frame structures
Figure 15 shows a section view of an building with a concrete perimeter wall foundation and a sub floor wall around the crawl space. The ground or first floor framing is supported by the sub floor wall and by posts and bearers inside the crawl space.  Above the ground floor, both the exterior and interior walls are covered with sheathing and fitted with diagonal steel bracing straps to provide strength.  However the sub-floor is typically braced by diagonal timber struts between the bearers and piles, cantilevered foundation piles or perimeter reinforced masonry walls. 
The Figure 15 on the right depicts the previous house after it has been subjected to a moderate or large earthquake force. The earthquake actions have overcome the strength of the sub-floor bracing, so the whole house fell sideways and down. 

[image: ]
[bookmark: _Ref361124899][bookmark: _Toc367958777]Figure 15: Housing subfloor structure, on the right showing the house slipped off the foundations
[image: ]
[bookmark: _Toc367958778]Figure 16: House fallen off its foundation (source SAP Evaluation Student Manual p34)


[bookmark: _Toc367958752]Reinforced Concrete / Masonry Wall Construction
The areas to look for on this type of building are:
· Corner cracking at windows
· Shear cracking in piers
· Cracked walls
· Partial collapse of walls
· Roof truss separation
· Combinations of unreinforced masonry walls with reinforced concrete frames (Figure 13c)


[bookmark: _Ref361302159][bookmark: _Toc367958779]Figure 17: Typical damage areas in reinforced concrete/masonry structures
Figure 17 shows the most probable areas of damage to this type of building with structural walls in an Earthquake.
The visible exterior walls on concrete-wall-type buildings are much of the structure of the building. There are certain places to expect damage because of the wall configuration, especially in older buildings. One such place is at a soft storey, usually the bottom storey, where there is less continuous wall area than the upper floors. It is often a weak point where more earthquake deformation can occur. 

[bookmark: _Toc367958780]Figure 18: Soft Storeys
[bookmark: _Toc367958753]Reinforced Concrete Frame Construction
Reinforced concrete-frame buildings have horizontal beams and vertical columns in rectangular bays.
The areas to look for on this type of building are (Figure 19):
· Columns out of plumb
· Racking of cladding
· Cracked infill walls
· Beam/Column exposure of reinforcement

[bookmark: _Ref361754965][bookmark: _Toc367958781]Figure 19: Typical damage areas in reinforced concrete frame structures

[bookmark: _Ref361669950][bookmark: _Toc367958782]Figure 20: Column hinging top and bottom (left), Top of column hinging failure above suspended ceiling (top); Columns out-of plumb (bottom)

[bookmark: _Ref361670257][bookmark: _Toc367958783]Figure 21: Weak column-strong beam frame collapse (left); Column flexural hinging with concrete crushing and reinforcing steel fracture (centre); Falling hazard from partially detached wall cladding panel (right)
Undesirable weak column-strong beam behaviour may lead to collapse of concrete frames.  Reinforcing steel may fracture in hinge zones of concrete columns (Figure 21).  Wall cladding panels may detach from structures particularly at roof level causing an overhead falling hazard.


[bookmark: _Toc367958754]Assessing and Posting of Tilt-Up Slab Structures
Concrete “tilt-slab” buildings have a slab-on-grade concrete floor on which reinforced concrete walls are cast (or poured offsite) and then tilted up and connected to a steel or timber-frame roof structure. Cast-in-place concrete pilaster columns are often placed between wall panels to support the larger roof members.
The areas to look for on this type of building are (Figure 22):
· Corner cracking at openings
· Wall separation from diaphragm
· Damage to concrete closure strips
· Outward leaning panels
· Separation of framing in diaphragm
· Diaphragm chord failure in tension

[bookmark: _Ref361753069][bookmark: _Toc367958784]Figure 22: Typical damage areas in reinforced tilt-up slab structures


[bookmark: _Toc367958755]Suspended Concrete Floors
Suspended concrete floors not only support gravity loads but also act as horizontal diaphragms connecting lateral load resisting elements such as shear walls and bracing frames.  
Portions of buildings may be deliberately separated structurally at movement joints which can open up during an earthquake (Figure 23 left). Earthquake design actions transfer through the floor slabs and can lead to their damage, particularly at sharp changes in their shape (Figure 23 centre). At the ends of shear walls there may be damage caused to the floor slab or beams connecting them to adjacent walls (Figure 23 right).

[bookmark: _Ref361753218][bookmark: _Toc367958785]Figure 23: Structural movement joint in suspended slab (left); Floor diaphragm damage (centre); Punching shear failure in suspended slab at end of shear wall (right)


[bookmark: _Toc367958756]Assessing and Posting of Steel Frame Structures
Figure 24 and Figure 25 show typical damage areas in light –weight and standard steel frame structures.

[bookmark: _Ref363482824][bookmark: _Toc367958786]Figure 24: Typical damage areas in light-weight steel structures


[bookmark: _Ref363482828][bookmark: _Toc367958787]Figure 25: Typical damage areas in steel structures
Structural steel frames tend to be strong and stiff in one direction and relatively weak in the other. Where P-delta effects haven’t been adequately allowed for a steel frame may collapse by weak–axis bending (Figure 26, left). If portions of structures founded across structural movement joints haven’t been provided with adequate allowance for the movement, then they may displace off their supports (Figure 26, right).

[bookmark: _Ref363482738][bookmark: _Toc367958788]Figure 26: Weak axis steel column bending failure and collapse (left); Displacement off supporting corbel (right)
Welds between steel roof members and concrete supports are often field welded and can be susceptible to fracture if they are too small or the quality of welding is not adequate (Figure 27, left).
As columns in steel frames flex, their base plates can deform and lift from their pads, stretching the holding down bolts (Figure 27, centre).  Connection cleats of bracing members can flex and fracture (Figure 27, right). 

[bookmark: _Ref363483069][bookmark: _Toc367958789]Figure 27: Weld failure of rafter attachment to concrete support (left); Base plate deformation (centre); Steel bracing cleat fracture (right)


[bookmark: _Ref366060905][bookmark: _Ref366060908][bookmark: _Toc367958757]Geotechnical Hazards
Geotechnical conditions such as large settlements, lateral spreading of soil and liquefaction can severely damage structures including those otherwise resistant to ground shaking. Some typical hazards are shown in the Figure 28.

[bookmark: _Ref362619149][bookmark: _Toc367958790]Figure 28: Inspection points for some geotechnical hazards; Top left: Potential slope failure, Top right: Loss of foundation support, Bottom: Unsafe area
Be aware that geotechnical hazards can extend over an area of several buildings or more. Typical damage indications are: 
· Fissures
· Bulged ground
· Vertical ground movement
In hillside areas examine the area for landslide displacement or debris encroaching onto the site. 
Geotechnical evaluation can in some cases only be undertaken by qualified geotechnical specialists.
[bookmark: _Ref366060917][bookmark: _Ref366060921][bookmark: _Toc367958758]Non-structural Hazards
Non-structural hazards are generally not affecting the whole building and would require a “USE RESTRICETED” placarding with designated unusable zones within the building. These areas should generally be barricaded to prevent entry.
However, there may be instances where the safety risk is severe and widespread enough to warrant an “ENTRY PROHIBITED” placarding of the whole building.
The following table (Table 4) lists a number of typical non-structural hazards that needs to be inspected by the building assessor.
[bookmark: _Ref363569549][bookmark: _Toc367958794]Table 4: Typical non-structural hazards
	Item
	Observation

	Parapets, Ornamentation and Appendages
	

	
	Partially dislodged masonry parapets

	
	Masonry parapets with cracking (no evidence of reinforcement)

	
	Concrete parapets with major spalling or severe lean

	
	Ornamentation/cornice/signs/mansards with support distress or partial dislodgement

	
	Fallen or damaged veneer or roof tiles

	
	Damaged or leaning un-reinforced chimney

	Canopies
	

	
	Partial collapse or lean of canopy

	
	Failure or incipient failure of support for canopy, awning or marquee

	Cladding
	

	
	Falling hazards from damaged glazing

	
	Broken or damaged cladding

	
	Walls with some fallen panels

	Ceilings and Light Fixtures
	

	
	Collapse, partial collapse, or incipient collapse of ceiling

	
	Pendant fluorescent light fixtures with damaged stems

	
	Area with some fallen light fixtures or possible falling hazard

	Interior Walls, Partitions, and Glazing
	

	
	Collapsed, partially collapsed, or severely cracked partitions 

	
	Cracked masonry or tile partitions (no evidence of reinforcement)

	
	Demountable partitions separated from supports

	
	Possible falling glass hazard

	Mechanical and Electrical Equipment
	

	
	Overturning or sliding of gas- or fuel-oil-fired equipment

	
	Gas or fuel line break or leak

	
	Broken exhaust pipe

	
	Overhead piping and ducts with failed supports

	
	Other mechanical and electrical equipment falling hazard present

	Elevators
	(note that Elevators should be assessed by technical specialists)

	
	Suspected damage

	
	Elevator with protective switch tripped

	
	Counterweights out of guides

	
	Damaged guiding member

	
	Damaged guide rails or brackets

	
	Equipment anchorage failure

	
	Cables out of sheaves

	
	Door damage

	Other
	

	
	Spill of known or suspected dangerous materials

	
	Leakage of unknown substance from tank, pressure vessel, or piping

	
	Friable asbestos release

	
	Fire protection/detection equipment inoperable

	
	Fallen electric lines

	
	Unsafe condition at stairways, exit ways, or inoperable exit door (placard all building unusable if all exists are blocked or otherwise unusable)

	
	Raised access floor with collapse potential





[bookmark: _Ref366060927][bookmark: _Ref366060930][bookmark: _Toc367958759]Emergency Facilities
Emergency facilities are those facilities most needed by a community following a disaster. Examples include:
· Hospitals
· Health care facilities
· Police and fire stations
· Jails and detention centres
· Communication centres
· Emergency operation centres
· Buildings designated for welfare centres
All emergency facilities should be given a Rapid Level 2 Assessment at priority followed by a Detailed Engineering Evaluation by structural engineers as soon as possible.
Because emergencyl facilities must be operational (rather than only usable) all critical fixed equipment should be checked. Please refer to Table 5[footnoteRef:2]. Fire protection and elevator systems should be examined by appropriate specialists. [2:  Checklist from ATC 20-1 field guide] 


[bookmark: _Ref362517795][bookmark: _Toc367958795]Table 5: Essential Facility equipment checklist
	Item
	Principle Concerns

	Main boilers
	Sliding, broken glass/fuel lines, broken exhaust lines, broken/bent steam and relief lines

	Chillers
	Sliding, loss of function, leaking refrigerant

	Emergency generators
	Failed vibration insulation mounts; sliding; broken fuel, cooling, signal, and power lines, leading to loss of function; broken exhaust lines

	Fuel tanks
	Sliding or overturning, leaks, broken fuel lines

	Battery racks
	Damaged rack, dislodged batteries, acid spill

	Fire pumps
	Anchorage failure, misalignment between pump and motor, broken piping

	On-site water storage
	Tank or vessel rupture, pipe break

	Communications equipment
	Sliding, overturning, or toppling, leading to loss of function

	Main transformers
	Sliding, oil leak, loss of function

	Main electrical panels
	Sliding or overturning, broken or damaged conduit or electrical bus

	Elevators (traction)
	Counterweight out of guide rails;, cable out of sheaves, dislodged equipment

	Other fixed equipment
	Sliding or overturning, leading to loss of function (or damage to adjacent equipment)

	Special concerns for hospitals and other health care facilities
	

	Radiation equipment
	Breach of containment, cobalt contamination

	Toxic chemical storage
	Spill, fumes in ventilation system

	Liquid oxygen tanks
	Sliding or overturning, leaks, broken lines




[bookmark: _Ref366061070][bookmark: _Ref366061073][bookmark: _Toc367958760]Resources Required in the Field
Supplied by the TA during the Building Assessor briefing:
· Briefing Sheets with reporting requirements, contact points, communications arrangements (etc)
· Information handouts for occupants (including support agency referral information)
· Official identification/authorisation (secure clip-on badges, lanyard or similar)
· Forms for Rapid Level 1 and 2 Building Assessments
· Placards and duct tape
· Office supplies
· A4 foldable clip boards to keep forms protected from the environments (inside plastic bag)
· Pens
· Indelible marker pens (use thin-tip permanent markers for placards!)
· Stapler and staples to attached sketches to assessment forms
· Thumb tacks/plastic sleeves for placards
· Scissors
· USB data sticks 
· Security cordoning or barrier tape
· Street maps 
· Aerial photographs and building specific information etc 
· A database for recording building assessment information
· Communication radios
· Food
Previously supplied by the TA (Assessor needs to bring these):
· Usability Rapid Building Assessment Field Guide (A5 booklet handed out during training)
Self-supplied by the Assessor:
· Proof of Identity (e.g., organisational ID card or drivers licence)
· Hard hat, high visibility vest, steel-capped boots or shoes 
· Other personal protective clothing (gloves, dust masks, wet weather gear)
· Mobile phone and charger
· Electronic camera
· Torch and batteries
· Tape measures and claw hammer
· GPS
· First Aid Kit
· Laptop or tablet (if required)
· Travel pack (sleeping bag, warm clothes, rain jacket, toothbrush, etc.)


[bookmark: _Toc367958761]References
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[bookmark: _Toc367958762]Contacts
You will receive a list of contact details at the daily briefing. Remember to take this with you.

1. Identify


2. Assess


3. Note other hazards


4. Recommend further inspections


5. Record details


6. Assign a placard


8. Place barrier tape


9. Provide an information sheet


7. Fix the placard
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