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AGlobal Approach

AViodern Technigues & Equipment

AUse of Geoid 7 Spheroid Correction
Models

ANational Geodetic datum & CORS

AStable and Reliable Ground
Monumentation

AArchiving & Access to Data

AB=seline & As-Built Surveys Eliot Sinclar



Christchurch s
Area: Total 1,426 km2 (550.6 sq mi) i

[Urban 452 km2 (174.5 sq mi)]
Population: 390,000
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Sub-surface fault rupture

/_Greendale Fauit ®
§ Active faults Aftershocks as of 11/03/2011

Magnitude

30-39
40-49

50-59

* Mw 8.3 Christchurch earthquake
* Mw 7.1 Darfield earthquake

. Aftershocks since Feb 22nd
) Aftershocks before Feb 22nd

T T L )

b
2420000 2840000 2380020 2420000




<.>J..v\ roms
\!

Greendale Fault
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Damage following
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Flooding & Subsidence from
liguifaction everytime a big shake

sssi.org.au



Vectors - Displacements

/3 330° ‘ ‘ T )
0010m . U , ‘
(Height 0.00) | Dy Dock { : /

t 300° 6
D010 m > -Dry-Dock

Y VA2 / at 200°
Height 0.00) E 3 0.030m
at 343° rggy ( / Brass Plaque 701 A (Height 0'09)
0.020 m - ! at320° Weigh Bridge
(Height -0.03) at212 0.010m K Bolt 702 /
g« m" (Height 0.00) 322

0.030 m

5 Lnd Plug 703 - Now destroyed
o Red
N e 127°
170 m

2 CQ2.
CQ3 _
CQ4 Lw:::uﬁ 7@'-“_6,2'%705 )\

219

~ . [headPlug707T 20 5ept}010 0.050 m
at215 at 170°
0.070m 0.087 m

Mole BEWA

at 180
\ \  at1s9° 0210m
\ 0.150m
\ \ \ :
oL | \ (Height -0.02)
at 151° “\\ 0.110m \ \ v,\
0.110m \-)) (Height -0,02)
Height -0.0;
(Heig See Note 4.

\ at1se
\ 0370m

Lytt elton Port g

Lo e —
:' " - ‘| . | ' | | ‘\ “I | | | ‘.‘ ‘ | 'V " " | lul /
NZIS

CHRISTCHURCH, NEW ZEALAND Recover
I 2-6 May 2016 from disaster




Intense monitoring of Tank Farm & Wharf
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Tank Settlements

Note:

Levels shown immediately prior to
earthquakes have been extrapolated
where there is sufficient data.

4 September Earthq
__ 22 February Earthquake_
13 June Earthquake

CHRISTCHURCH, NEW ZEALAND
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The Second One!
Christchurch Earthquake

22-Feb2011 12:51pm

Images and data sourced from:
LINZ, GNS, USGS, WIKI, many Private Photo Aloums, WWW public forums

sssi.org.au



20 Minute Journey- 3 Hours ! Home
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. Peak Ground Acceleration



My way home T impassible i huge detours !

Bridges Closed or Dislocated from Carriageway
sssi.org.au

0.3m 1 1.5m Vertically



Horizontal Infrastructure
Surface and
Underground services
falled



http://en.wikipedia.org/wiki/File:Propping_up_old_habits..jpg
http://en.wikipedia.org/wiki/File:Propping_up_old_habits..jpg
http://upload.wikimedia.org/wikipedia/commons/7/76/Storm_drain_pushed_up_through_road_in_the_2010_Canterbury_earthquake.jpg
http://upload.wikimedia.org/wikipedia/commons/7/76/Storm_drain_pushed_up_through_road_in_the_2010_Canterbury_earthquake.jpg

Home Sweet Home

Everything Trashed !

ANo telephone ( 14 days) TXT &
Car Charger only
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Cashin Quay Breakwater

Lttelton Port of Christchurch
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sssiorg.au Marine Embankments Failed



6 May 2016
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Lateral forces from the hardstand push

sssi.org.au the decking seaward
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Oil Wharf - Lyttelton
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Gear Recovery 1 Day 3 (25/2/2011)

Burglar (level 5)
ACrossed Army Cordon
ABraved darkness & Quakes
AGPS, Levels, Total Stations
AData recorders, Laptops

§SSh.org.au

Dismantle our CORS

Grab our Server

Pluck our Plotters
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Our Offices

Bobos garage (Nort

Laptops / internet

Governance by
Remote control

wearysome

Field gear allocated to vehicles
to limit travel ( fuel rationed)
Permits sought to access city /

)
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Total Deformation Contours 1 22 Feb 2011
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ssiorgau— Qur surveys confirmed the modelling outcomes
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Coal berth reconstruction

Winching along berth and turning with tugs

S$SSL.Org.au



Bush Carpenrty

at its Finest

Windy Point Monitoring station -
Lyttelton



Reconstruction Monitoring

ol s — &

ADaylight surveys ACrucial during Construction
AL5 Minute Cycle ARemote & stable Reference Marks
AReal-time Reporting  Adjerarchy of Offset lines
sssi.org.au EllOt SlnCIalr
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No. 7 Wharf- Seismic Isolation Joint

o Provided RORO functionality



Sewage treatment Plant

ALiquifaction (shallowing)

ARaw Sewage into Ponds
(Loss of Volume)

AClarifiers suffered mechanical
failure and uplift

AProfiles & contours showed
differences

sssi.org.au



