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Applications

Utility Mapping (+ cavities and water
leakage)

Civil Structures

Heritage

Archaeology

Geology / Water table
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GPR equipment

2.4 GHz antenna

Sensors ngh daCcuracy GPS
Radar technology Stepped-Frequency Continuous-Wave GPR .
Modulated frequency range? 40 - 3440 MHz TOtal Stat|0n

Effective bandwidth 3200 MHz
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UTILITY SURVEYS
ACCORDING TO PAS128




The problem

Utility Vault Explodes Near Union Square,
Shutting Down Several Streets

BY JAY BARMANN I NEWS ON MAY 19,2017 220 P

An underground utility vault, the kind that occasionally explodes and sends a manhole cover
flying, exploded this morming at 9:40 a.m. at the intersection of Mason and Cyril Magnin Streets,
near Union Square. The Examiner reports that PG&E arrived at the scene and that several
streets were blocked off as a result, but the incident did not lead to any power outages in the
area.

San Francisco Police 5gt. Frank Fagan told the paper that the streets were blocked as a
precaution because "These manholes covers are very heavy. . [and] they could blow off "

SF had a spate of exploding manholes for several years, the most recent incident we reported
on here having been in August 2016




Survey Type

Type D
Desktop

utility
record
search

Type C
Site
reconnaisance

Type B
Detection

Type A
Verification




Type D
Desktop Utility Record Search

a) ldentify known utility owens with the area
b) Request asset information from identified
utility owners

c) Collate all data on utility owners and their
assets

Electricity
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Type C - Site reconnaisance

On-site checks shall document

a) The presence, type and markings of utility-related suface features

b) Measurements between known Surface features on the ground and compare to plans
c) Differences between the map/drawing or digital features supplied and their extent




Type B - Detection

a) Use geophysical techniques to detect and identify utilities within the area

b) The quality level (accuracy) achieved shall be documented as QL-B1, QL-B2,
QL-B3, QL-B4

c) If Post-processed, add suffix P




Typical Application

Suburban area

Congested city areas-

areas with high density of

services

Methods
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Type A - Verification

Data shall be obtained through visual inspection of the utility
a) atacess points such as in a manhole or inspection chamber
b) by its excavation and exposure




Supporting Data

QL — QUALITY LEVEL

Location Accuracy

Vertical

Horizontal

Post Processing

Quality level
(Practitioner to

determine post
survey)

Survey type (Establish with client
prior to survey)

A segment of utility whose
location is demonstrated by
visual reference to street
furniture ,topographical features
or evidence of previous street

works (reinstatement scar

A utility segment which is supposed
to exist but has not been detected
and is therefore shown as an
assumed route

Horizontal location only of the
utility detected by one the

geophysical techniques used

Horizontal or vertical location of
the utility detected by one
geophysical techniques used

Undefined

Undefined

Undefined

Undefined

(No reliable
depth
measurement
possible)

40% of detected
depth whichever
is greater

Undefined

Undefined

Undefined

+ 500mm

+ 250mm or 40%
of detected depth
whichever is
greater

No

No
Yes

No

QL-b

QL-C

QL-B4

QL-B3
QL-B3P

QL-B2

QL-B2P

Desktop utility
records search

Site reconnaissance

Detection



Horizontal or vertical 15% of + 150mm or _ QL-B1
location of the utility detected 15% of
depth detected QLB1P

detected by multiple whicheveris | depth

geophysical techniques greater whichever is
used greater

Horizontal or vertical t 25mm £ 50mm QL-A Verification

location of the top
and/or bottom of the
utility.




Accuracy level

Ground level (m depth)

0.5

1.5

0.75

0.5

Horizontal position (m)

0.25

0 0.25

0.5

Detected QL B1

Utility

QL B2

Expected accuracy  Expected accuracy

zone +/-0.15m

zone +/-0.250m

QL B3

Expected accuracy
zone +/-0.500m

Detection
successful but no
depth



Delivery reports
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HIGHWAYS AND BRIDGES
From a geophysical perspective
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Bridges
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Objective

Building Structural Maintenance (regular)

Add-(l)n Weight

|

Lack of plans - HERITAGE Unknown Structural
Pathologies

| ==

Unknown Structural

arrangement and material type



Material Type
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Qualitative
Moisture Content

1

Moisture content =

velocity of propagaion




Structural arrangement

Rebar Concrete slab
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~ Masonry columns

Structural arrangement

. Seismic tomography
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Seismic Tomography

Site specific evaluation requsred
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Depth (m)
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2 3 4 5 6 7 8 9
Distance (m)

change on thickness

0
0.07 thickness
013
0.20
0.27 - | o ve
0.33 - \"OWAT "‘"" l/“\l" N ,'.F‘M"
0.40 = \ W A ,\"A‘o Amﬁh\.'\
047 -% o\ \/ W Y Ny
;i \ e Ny o
0'53 T, \ X il ] ™ ‘.J.‘ “ |“ Ay ¢ . ‘1'
0.60 - Y Y M, (WO VN s ‘,u“' .o:,q\-f' l‘
! Wy w \ | ' \ ‘1.
0.67 | LN N 'w".'m- ~r.'f |
0.73 \ 'I KL Y | 'I'I:P .‘II"'.':." l,:l‘ ‘y L\ ;:I"),' 1! N‘ll |5\. ',.' ":.‘.‘I
M L "‘, "" "" ’ ¢ 0y ' )
0-80 ’ "N A L IVEAY LR A i ' AN) “H'-."’-:, v ,..... SN T Vb “‘.‘ "|'

Distance (m)



Depth (m)
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Buildings
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Civil Engineering
- Heritage

3D Modelling
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Archaeology

i . A o " T o
) o Sl St 1 v - .,." ) ,
Z l.-. U".... A i .‘.q " .l ;
D)t L T T T LRSS a3
1 = » g 3 .. " y
- oy b L PP : Pl

a Distance (m) b Distance (m)



Thermal Imaging

High Moisture Content

Poor Thermic Insulation




Structural Endoscopy

|
Interface

Interface
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Limitations

Type and Location

Roots




Completely Non-Destructive:

will not modify the existent
structure.

Economic, when comparing
with traditional methods.

100% Safe and reduces
the risk of hitting an
anomaly when drilling
the soil or civil
structures.

Conclusions

Time saving due to quick fast
data acquisition and processing.

Efficient to determine
structural arrangement and pathologies.

Simple and clear output
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