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Road settlement
& potential
collapses are a
major Hazard




Case studies
ARoad settlement over tunnel i SUBS
AEmbankments - MASW testing
AEmbankment testing - Seismic imaging

ASoil conditions over Sewer i SEWREEL imaging
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Road Settlement during Tunnelling
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Composite Geology, NW Sewer Route
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Figure : 5 Subsurface Section and Borehole Grout Takes
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Site Uniformity Borehole Seismic (SUBS) Testing
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SUBS boreholes
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ROAD SUBSIDENCE - SURFACE ELEVATION MONITORING
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SEISMIC IMAGE SECTION-
PRE'GROUT

Depth, m

-10 VERY LOOSE ZONE

e o e -

I | RIS ol TR T T St o < ‘
-20 -15 -10 -5 0 5 10 15 20 25 30

Distance From Borehole 365, m

SEISMIC IMAGE SECTION-
POST GROUT (PHASE 1)

Downslream

Depth, m

. Straight Ray Interpretation
Initial model based on average velocity

no constraints

5 0 5 10 18020 25 geismic Velocity, kmise

: Distance From Borehole 365, m
coffey



/

SEISMIC IMAGE SECTION-
'POST GROUT (PHASE 1)

BH 365

Straight Ray Interpretation £
Initial model based on £
average velocity, &
no constraints &
‘ Downstream Pt
SEISMIC IMAGE SECTION-
POST GROUT (PHASE 2)
-
: o
E. -4
g
0 g
-10-
_1:2_
14

T

0 5 10 15
Distance From Barehole 365, m

0 5 10 15
Distance From Borehole 365, m

20

20

25

25

Upstream

30

Seismic Velocity, km/se







coffey







Embankment Collapse over Conduit




MASW & GPR
Testing of Highways




Basic Principle of
Surface Wave Method

Frequency component
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S-wave velocity interpretation

ADDIOX S-wave
Layer [g) prox. Descripton velocity Interpretation
epth
range (m/s)
430 - SOO% generally good condition
Pavement Minor loss of dynamic
. Ve ik construction layers Sl - 420% stiffness
300 - 350% Loss of dynamic stiffness
300 - 3 402 Genera;l!)y r:g?i:qseesﬂll with
2 15-4 Fill
200 - zgoi Coarse voided fill (draining)
350 - 420% Coarse variable fill
3 4-75 = 300 - 340= Generally coarse fill with
some fines
200 - 290§ Coarse voided fill (draining)
Generally coarse fill with
300 - 400% :
: f ?
4 >7.5 Fill / rock (?) some fines / EW rock (?)
Coarse variable fill, EW-MW
410 - 900
rock (?)
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Depth (m)

Shear Wave Velocity Section
Northbound Slow Shoulder
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GPR Section i 250MHz antenna
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Twin metal
culverts

P-wave seismic imaging
of embankments




