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N.Z. NATIONAL SOCIETY FOR EARTHQUAKE ENGINEERING

ENGINEERING RECONNAISSANCE MANUAL

This Reconnaissance Team Manual is printed for the information
of all members of the Society's Team Leader and Team Member Pools.

Contents:
Section 1
Section 2

Section 3

Section One - Reconnaissance Aims:

The broad aim of an engineering
reconnaissance is to record all aspects
of earthquake damage and especially to
record all information which might other-
wise be lost.

Two specific functions can be ident-
ified. Firstly the reconnaissance team
must record details of earthgquake damage
which may be lost in reconstruction works,
fires, - ) .
: : ~ or further
earthquakes or during demolition of unsafe
structures. Secondly, instances of
earthquake damage (or lack of damage)
which are important to the current
philosophies of earthquake resistance
design and which may warrant further
investigation should be identified and
where necessary a brief prepared for a
more detailed investigation to be
carried out at a later date.

Detailed investigations of specific
occurrences of earthquake damage may be
conducted at the discretion of the team
leader, though it is not expected that
extensive investigations of this kind will
be a major part of the reconnaissance.

It is recognised however, that circumstances
in the field may dictate the team's
activities and the authority of the team
leader in this respect is to be complete.
The team leader is also responsible for

the rapid completion of the reconnaissance
report, which should contain the following:

(a) a general review of the effect of
the earthquake on engineered
structures, services and communica-
tions,

(b) a record of earthquake damage which
might otherwise have been lost in
reconstruction works, fire or further
earthquakes,

(c) an appraisal of instances of
earthquake damage which appear
important to the current philosophies
of earthquake resistant design, and
which may warrant further investi-
gation,

(d) a detailed brief for any further
investigations, considered necessary,
and

(e) reports of detailed investigations
carried out, and any further

Aims and Administration of the Reconnaissance Team Scheme.
Initiation and Organization of a Reconnaissance.

Engineering Reconnaissance Field Guide.

information considered important.

The reconnaissance report should be
in a form suitable for publication by the
Society either in whole or in part.

Administration:

The management committee of the
Society will appoint a reconnaissance team
organiser to be responsible to the committee
for the continuing administration of the
reconnaissance team scheme. The team
organiser should be a practising engineer
and a member of the management committee.

Detailed functions of the team
organiser will include keeping the details
of the pool of approved team members and
leaders fully up to date, advertising for
new members and ensuring that the alter-
native organization procedures (in case
the team organiser is isolated by an
earthquake) are well maintained.

An arrangement has been made with the
Ministry of Works and Development for their
Operations Staff to contact the team
organiser or his deputy in the event of a
damaging earthquake at the same time as
senior MWD staff are notified. The
Ministry of Civil Defence has undertaken to
provide reconnaissance team members with
Civil Defence passes, which ensure entry
to restricted areas following a declaration
of a civil emergency. It is important that
the team organiser maintains these arrange-
ments and that liaison with both organisations
continues.

In so far as is possible the team
organiser will prepare travel plans and field
guides to enable a reconnaissance team to
be organised and transported to the epicent-
ral area, and to begin the reconnaissance
without delay.

The administration of the reconnaissance
team scheme shall be reviewed every 2 years
following the election of a new President.
Positions to be confirmed by the management
committee are the President's deputy
(the President or his deputy may authorise
a reconnaissance), and the organiser and
his deputy. The President and his deputy
and the team organiser and his deputy must
reside in different cities.

Selection Of Reconnaissance Team Members:

A reconnaissance team shall be selected
from the pool of team members and team
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leaders. All nominations to the pool
must be approved by the management committee
of the Society. .

It is expected that most team members
will be practising engineers. In the
event of major earthquake damage in
a city centre, an architect should be
included in the reconnaissance team.
Specialised investigations may be recommended
by the team leader after the initial
reconnaissance. These secondary
reconnaissances may require personnel with
particular skills or knowledge and it
is recommended that applications to join
the team member pool from people in this
category be encouraged (e.g. H & V,
electrical and soil engineers, material
scientists, geologists etc.).

Team leaders shall have a broad
appreciation of structural and civil
engineering aseismic design procedures
evident by extensive professional
experience or by publications which have
made significant contributions to the
subject. For major earthquakes, previous
reconnaissance experience is required
and experience in engineering management
desirable.

Although reasonable out of pocket
expenses will be reimbursed by the Society,
reconnaissance team members and leaders
will not be paid for their time. Team
members are expected to provide cameras,
tape recorders, stationery etc., and the
team organiser will provide reconnaissance
team pool members with a suggested
equipment list. Team members are also
expected to be physically fit and be
prepared to 'rough it' if necessary.

Members of the team member pool will
be required to fill in a standard form
outlining their occupation, reconnaissance
experience and fields of special
knowledge. This information will provide
a basis for the selection of balanced
reconnaissance teams.

The list of pool members is to be
reviewed during the administration review
of the scheme every two years.

Action Required Every Two Years:

Following the election of a new
President the management committee will
carry out the following review of the
reconnaissance team scheme.

(1) Elect a team organiser and a deputy
team organiser, (must be in widely
separated centres).

(2) Elect a President's deputy to
authorise a reconnaissance in the
President's absence. (President
and President's deputy must be in
widely separated centres).

(3) To review the composition of the
team leader and team members pools
and to make recommendations regarding
the possible invitation of further
applications for membership. (This
task will normally be delegated to
a team organiser).
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(4) To conduct a general review (if
necessary) of the aims and admini-
stration of the scheme in the light
of reconnaissance experience and
developments in earthquake engineering.

Section Two ~ Initiation of a Reconnaissance:

The President of the Society or his
appointed deputy is empowered to authorise
a reconnaissance. He will be assisted
by the team organiser who will carry out
all detailed planning of the reconnaissance
including liaison with the DSIR, the Civil
Defence Authorities and the MWD, to
confirm the event and to locate the epi-
central area. The team organiser shall
take all reasonable measures to ensure the
best available reconnaissance team is
brought together and transported to the
scene of the earthquake as quickly as
possible.

The MWD Operations room in Vogel House,
Wellington is placed on a continuous alert
following a civil emergency anywhere in
N.Z. As outlined in Section 1, the
operations staff will notify the team
organiser, or his deputy, of a damaging
earthquake in N.3Z. It is anticipated that
communications from the reconnaissance
team in the field will use this link should
normal toll and telegraph facilities be out
of action.

A reconnaissance of earthquake damage
shall generally be necessary only in the
event of earthquake damage intensities of
MM VIII or more (see Appendix). Both
the Geological Survey and the Seismological
Observatory have detailed procedures to
enable field parties to be placed in the
epicentral area of the earthquake within
a few hours. Successful liaison with
these parties may prove invaluable in
isolating the areas where maximum damage
to engineered structure has occurred.

The reconnaissance team should be able
to comment on earthquake damage to
buildings, bridges and other structures,
engineered services and communications.

It is anticipated that a reconnaissance
team will number between 4 and 8, depending
on the early reports of the extent of
damage to engineered systems caused by the
earthquake. The team organiser should
seek the approval of the President for the
number in the team. Team numbers may be
altered as more information becomes avail-
able.

The composition of the team will depend
on the nature of the damage. For instance,
the balance of structural and civil
engineers in a team may depend on whether
the earthquake has occurred near a city.
Pool members with professional commitments
and those who reside in the afflicted
area should not generally be asked to
assist in the reconnaissance.

The team leader shall be appointed by
the team organiser in consultation with the
President, following a consideration of
the size of the team, the apparent extent
and location of the earthquake damage.
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Travel Arrangements and Field Procedures:

Following a major earthquake there
may be difficulties in transporting the
reconnaissance team to the damaged area.
It is suggested that the team assemble in
the main centre closest to the earthquake
and use light aircraft or helicopters
to reach the epicentral region and if
necessary to conduct a preliminary
reconnaissance.

Regular communication between the team
leader and the Society are encouraged.
The number and composition of the team
may be altered at any time though the
President or his deputy must give his
approval.

The Civil Defence pass which all team
members will carry (should a civil emer-
gency be declared) will allow the team to
move freely within restricted zones and may
also provide the holder with some priority
for transportation should this be a
difficulty. It is extremely important
that team members realise that these
passes are not lightly issued: relatively
few senior government officials have access
to restricted areas in a civil emergency.
Any abuse of these passes would be very
damaging to the Society. Passes bear the
holders signature and are not transferable.

The team leader is wholly responsible
for the activities of the team and for
the preparation of the initial reconnais-
sance report. It is recommended that the
team be kept together until the report is
complete, Where possible the team
organiser or an appointed deputy shall
assist the team leader in administrative
matters, including the preparation and
publishing of the team report.

Action Following Earthquake:

(1) The team organiser checks with
Civil Defence, Ministry of Works
and Development or the DSIR to
ascertain the location of the
earthquake and the possible extent
of the damage caused.

(2) The team organiser notifies the
President of the earthquake and
contacts the deputy organiser to
confirm that the deputy will not
be needed. The team organiser and
his deputy must make prior arrange-

ments in detail for communications which

will ensure that only one of them
has control and therefore only one
initiates action.

(3) The team organiser prepares a list
of possible reconnaissance team
members and chooses a team leader
in consultation with the President.
The team members are placed on
standby.

(4) When the extent of the earthquake
damage is confirmed the President's
authority is sought to initiate an
engineering reconnaissance on a
suitable scale and budget.

(5) The team selection is confirmed and
the members instructed to assemble

(7)

possible.

at a specified airport as soon as
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The team organiser makes further
transport arrangements as necessary.

Once despatched the team leader has
control of the team in the field and
reports back to the team organiser at
regular intervals as far as communications
allow.

APPENDIX

Modified Mercalli Intensity Scale (MM)

(1956 version)

Intensity Description
I Not felt. Ground movements so weak

I1

III

v

VI

VII

VIII

as to be perceptible only on seis-
mograph records.

Felt only by persons at rest; on
upper floors. Delicately poised
or suspended objects may swing.

Felt indoors. Hanging objects
swing. Vibration like passing
of light trucks. (May not be
recognised as an earthquake).

Hanging objects swing. Vibration
like passing of heavy trucks;

or sensation of a jolt like a heavy
ball striking the walls. Standing
motor cars rock. Windows, dishes,
doors, rattle. Glasses clink.
Crockery clashes. In the upper
range of IV wooden walls and frames
creak.

Felt outdoors by nearly everyone;
direction estimated; many awakened.
Liquids disturbed, some spilled.
Small unstable objects displaced or
upset. Doors swing, close, open.
Shutters, pictures move. Pendulum
clocks stop, start, change rate.

Felt by all. Many frightened and run
outdoors. Persons walk unsteadily.
Windows, dishes, glassware broken.
Knickknacks, books, etc., off

shelves. Pictures off walls.
Furniture moved or overturned.

Weak plaster and masonry D* cracked.
Small bells ring. Trees, bushes
shaken visibly, or heard to rustle.
Slight damage.

People found it difficult to stand.
Shock noticed by drivers of motor cars.
Hanging objects quiver. Furniture
broken. Damage to masonry D. Weak
chimneys broken at roof line. Fall
of plaster, loose bricks, stones,
tiles, cornices, also unbraced
parapets and architectural ornaments.
Some crack in masonry C. Waves

on ponds; water turbid with mud.
Small local slides and caving along
sandy banks. Large bells ring.
Concrete irrigation ditches

damaged. Adobe houses with heavy
flat roofs collapse. Adobe domes
resting on the ground not damaged.

Steering of motor cars affected.
Damage to masonry C or partial



IX

XI

XII

collapse. Some damage to masonry B;
none to masonry A. Fall of stucco and
some masonry walls. Total destruction
of houses of masonry D. Adobe domes
resting on the ground damaged. Twist-
ing, fall of chimneys, factory stacks,
monuments, towers, elevated tanks.
Frame houses moved on foundations if
not bolted down; loose panel walls
thrown out. Decayed piling broken
off. Branches broken from trees.
Change in flow or temperature of
springs and wells. Cracks in saturated
flat ground. Extensive landslides
along river banks.

General panic. Masonry D destroyed;
masonry C heavily damaged, sometimes
with complete collapse; masonry B
seriously damaged. General damage

to foundations. Frames racked.
Serious damage to reservoirs.
Underground pipes broken. Conspicuous
cracks in ground. In alluviated

areas sand and mud ejected, earthquake
fountains, sand craters.

Most masonry and frame structures
destroyed with their foundations.
Some well-built wooden structures and

bridges destroyed. Serious damage
to dams, dykes, embankments. Large
landslides. Water thrown on banks
of canals, rivers lakes, etc. Sand
and mud shifted horizontally on
beaches and flat land. Rails bent
slightly.

Few, if any masonry structures remain
standing. Rails bent greatly.
Underground pipelines completely out of
service.

Damage nearly total. Large rock
masses displaced. Lines of sight and
level distorted. Objects thrown

into the air.

*NOTE:

To avoid ambiguity, the quality of

masonry, bricks or otherwise, is specified
by the following lettering:

Masonry A Good workmanship, mortar,

and design; reinforced
especially laterally, and
bound together by using steel
concrete, etc.; designed to
resist lateral forces.

Masonry B Good workmanship and mortar;

reinforced, but not designed
in detail to resist lateral
forces.

Masonry C Ordinary workmanship and

mortar; no extreme weaknesses
like failing to tie in at
corners, but neither reinforced
nor designed against horizontal
forces.

Masonry D Weak materials, such as adobe;

clay bricks; poor mortar; low
standards of workmanship;

weak horizontally. Heavy
roof.



