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We offer comprehensive
range of Pavement
Instruments for monitoring
the pavement structure
performance
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Pavement Monitoring Instrumentation and Services

HOW DO YOU MEASURE
PAVEMENT RESPONSES
Pavements

Base Layers

Geogrid

Sub-Base Layers

ASPHALT STRAIN
TRANSDUCERS

Asphalt Strain transducers are
pavement sensors that measure
axial strain in flexible pavement
under high frequency (dynamic)
conditions. These low modulus,
ruggedized sensors are built to
withstand the high temperature
and vibratory rolled compaction
required for asphalt placement.

Utilizing four active elements of a
Wheatstone Bridge circuit, this gage
is easily adaptable to most data
acquisition systems. Each sensor is
individually calibrated with high
temperature resistant lead wire
attached and is provided with QC
documentation and Calibration
plots.
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MDD MULTI-DEPTH
DEFLECTOMETER

Multi-Depth Deflectometers (MDD)
are pavement sensors used to
measure in-situ elastic deformation
and/or permanent deformations in
the various pavement layers of a test
section. The BDI MDD system is a
series of parallel rods in a 50 or 75 mm
diameter hole in the test section. The
parallel rods are anchored at various
depths inside the MDD tube wall. Each
rod, starting from the bottom
hydraulic anchor, passes up to the
reference  head where linear
potentiometers measure rod (depth
anchor) movements relative to the
road surface.

Users of this type of MDD

e FAA

e USACE

e Minnesota DOT

e Pennsylvania DOT
e CALTRANS

e Caterpillar
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EARTH PRESSURE CELL

The Earth Pressure Cells are designed
to measure total pressure in earth
fills and embankments. All cells
consist of two circular stainless steel
plates welded together around their
periphery and spaced apart by a
narrow cavity filled with de-aired oil.
Changing earth pressure squeezes
the two plates together causing a
corresponding increase of fluid
pressure inside the cell. Pressure
transducer converts the pressure into
an electrical signal which s
transmitted to the readout location.

Applications

e Bridge abutments
e Retaining walls

e Sheet piling
e Tunnel linings
e Pile tips

Given Wheel Load
/ °
150 psi &
Wearing C.

Base

Sub-grade

Load Distribution in Flexible Pavements

MULTI LEVEL TEMPERATURE
TREE

FEATURES

Temperature measurements
through pavement and soil layers
provide a method for determining
thermal gradients that can affect
flexural strains and material
stiffness. By providing fixed
spacing of the thermal
measurements in specific layers in
pavements and soils help to better
model pavement-soil interaction
and/or effects from thermal
differences of pavement surfaces.

Earth Pressure Cell

Applications

e Slab curvature can be computed
or predicted with the use of
temperature trees, moisture and
strain measurements through

slab thickness during curing. This Multi-Level Temperature

helps better understand Tree
interaction of slab jointing with
dowels

e Temperature trees are used to
measurement  influence  of
climatic conditions of daily and
seasonal variations of
temperature differentials
through slab depths related to
surface temperatures from solar
radiation

e Measurements of temperature

differentials between pavement

and subgrade help to better
understand deflection behavior
of pavements

Measurements of temperature

variation through flexible
pavements helps to better
understand  stress/strain  in

flexible pavements as material
stiffness changes with
temperature
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INTELLIDUCER NODES

The STS4 Intelliducer node is the 4th
generation of our structural testing
system that has been designed by

civil  engineers expressly for
structural testing in harsh and
difficult field environments. This

ruggedized data acquisition system
is upgraded with the latest wireless
and battery technology to improve
data transmission range and testing
time

We have always developed our STS
hardware based on 30+ years of
field-testing experience as well as
feedback from all of our clients
around the world. Because we’ve
slogged through the mud, rappelled
from ropes, and swayed in bucket
trucks—all in bad weather— we
know that ease-of-use is a must. The
software is simple to operate, and
the built-in sensor verification
routines ensure you’ll collect quality
data.

Applications

e Diagnostic or Static Load Testing
of bridges

e Hydraulic Structures: Radial
gates, navigation locks, miter
gates, spillways, etc.

e Towers: Wind or tele-

communication tower testing
e Laboratory Testing: Ideal to help

students understand the
capabilities of sensor
measurements and data

acquisition equipment

WIRELESS BASE STATION

The STS4-WBS is the ruggedized
device that generates the wireless
local area network (WLAN) that is the
heart for our wireless STS4 hardware.
The STS4-WBS relays all wireless and
wired communications between STS-
live running on the operators pc and
all other STS4 components including
up to 128 STS4 nodes and the
optional automatic load position
tracker (ALPT). The internal li-ion
battery will power the sts4-wbs unit
for approximately 12 hours of
continuous use. The unit is tripod-
mounted for easy placement
between the pc and the STS4 nodes
attached to the structure.

Features

Long-lasting, rechargeable Li-lon
battery
Water-resistant and
for use in
environments
Tripod-mounted to allow for
optimal field placement between
PC and STS4 hardware

Broadcasts standard IEEE
802.11a/b/g wireless network and
Backup wired Ethernet (LAN)
connection

Onboard wireless backhaul link
(5.0 GHz) for wirelessly connecting
multiple STS4-WBS units together
to increase wireless network range
Manages up to 128 STS4 nodes

ruggedized
adverse field

CORE DATA LOGGER

The STS4 core data logger is a
ruggedized custom-built industrial

computer that is designed to
facilitate data acquisition in the
harshest of environments. The core
data loggers are field-proven to
provide continuous and reliable
operation for structural monitoring
applications. The core data loggers
are preconfigured to run the STS-
core application that processes all
raw data from our distributed data
acquisition hardware. An STS4 core
data logger is typically delivered
along with a turn-key structural
monitoring system.

Features
STS-CORE oS controlling
Windows 8 Embedded
Standard™

Intel Atom processor with 2 GB
RAM

128 GB Solid State Drive
(expandable)

Two Intel Gigabit Ethernet
interface cards

12v DC operation, 10w max
operating power

STS-MONITOR application for

system configuration

Ambient operation temperature -
40 to +85C

Convection cooling requires no
internal or external cooling fans
in operating temp range
Humidity 5 to 95%
condensing

Vibration resistant Custom device
drivers for third party hardware

non-
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Pavement Monitoring Experience

BDI’s pavement sensor design Engineer has been providing this line of
pavement instrumentation to research institutions for more than 20
years. These institutions include the accelerated pavement test facilities
for the FAA, FHWA, NCAT, MnRoad, USACE, Korean Highway
Department and Universities across the globe. Coupled with BDI’s data
acquisition hardware and software capabilities, complete pavement
instrumentation solutions can be provided.

We along with our OEM BDI provide instrumentation and services for
pavement performance evaluation by providing sensors, monitoring
systems and nondestructive evaluation services to help understand
pavement performance and under lying support conditions. This service
is provided to Accelerated Pavement Test (APT) facilities, construction
road and airport projects and in-service roads where existing conditions
may need repairs and/or rehabilitation.

While similar instruments may be supplied by others, only BDI provides
the in-house expertise for the design, installation and integration of
complete turn-key system solutions based on user experience and
feedback from these leading institutions.

How we manage data

PLATFORM INTERACTIVE DATA HOSTING
Data hosting through Microsoft® Azure that allows:
+ Simple and secure data measurement

+ 24/7 staffed service center

DYNAMIC CONCRETE STRAIN
GAUGE

Embedment strain transducers
measure axial strain in rigid
pavement under long-term static
(slab curling) or high frequency
dynamic (pavement response to
vehicular traffic) conditions. These
ruggedized sensors are built to
withstand the harsh conditions of
concrete placement and vibration.
Utilizing four active elements of a
wheat stone bridge circuit, this gage
is easily adaptable to most data
acquisition systems. plots.

+ Custom alerts and notifications ™

+ Advanced graphing options

DATA TRANSFER

+ STS-BRIDGE: Microsoft® Windows® application to
collect data on a defined schedule.

+ Client Servers: The Core Data Logger can be
configured to push data to a client designated server.

SETUP/CONFIGURATION

+ STS-MONITOR is used for configuring the system,
either remotely or through direct on-site connection.

+ Systems can be preconfigured by BDI or by the
Client.

Platforminteractive

ONLINE SENSCR MANAGEMENT




HOW IT WORKS

PLATFORM INTERACTIVE DATA HOSTING INTERNAL COMMS & POWER
Data hosting through Microsoft™ Azure that allows: The communication backbone is standard TCP/IP
i and the power distribution is 24/48 Vdc. To support

i this design, we supply the following components:
Industrial Ethernet switches

: CORE DATA LOGGER

i Our industrial-rated Core Data
i Logger is the essential

i component that collects,

i processes, and stores the data

i EXTERNAL COMMS
¢ Data transfer from the Core Data
i Logger to an off-site location
i can be accomplished by:
Hard line communication link
+ Cellular modem

+ Simple and secure data measurement
+ 24/7 staffed service center

+ Custom alerts and notifications

+ Advanced graphing options

*

i from the distributed DAQ nodes.
+ Solid state hard drive
¢ + Dual network ports
Data processing

¢ + Satellite modem

DATA TRANSFER

+ STS-SYNC: Microsoft* Windows" application to collect
data on a defined schedule.

+ Client Servers: The Core Data Logger can be configured
to push data to a client designated server.

i + Custom alerts

¥

¥

« Passive Power over Ethernet injection
Industrial Ethernet cable

Armored Ethernet & power cable
Wireless point-to-point comms
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SETUP/CONFIGURATION

+ STS-MONITOR is used for configuring the system, either
remotely or through direct on-site connection.

+ Systems can be preconfigured by BDI or by the Client.

POWER

Many solutions are available depending on site require-
ments:

+ 90-220 VAC line input

Wide range of solar power options

UPS battery backup system

+ Remotely monitor the power system with email/SMS

W,

H - - H

alerts directly from the Core Data Logger in the H ,( H
event of a power failure. H E H

SOLAR POWER

+ o+

100-240 VAC POWER

| REMOTE DAQ CABINET

DISTRIBUTED NODAL DAG NETWORK

3RD
BDI recognized the need to integrate key components that are PARTY The architecture of our SMS is to easily distribute remote
Tajufac roc_i by :’n’d\p r \'cvv'vdors s.o that we C§n supply a HARDWARE qatg acquisition cabinets throughout a structure where
complete system and continue to expand our ability. SENSORS individual sensors are connected. We can supply the

DAGQ nodes or a turn-key solution.
+ 4- or 16-Channel Terminal Input Nodes

Ethernet and power distribution
Nema 4X enclosures

+ Vibrating

Ask us tc integrate your sensors!

Easy to expand

Up to 1kHz sample rate

Local disaster recovery data storage

REMOTE DAQ CABINET

ASPHALT STRAIN VERTICAL STRAIN SOIL COMPRESSION SENSOR EARTH PRESSURE

+ Range: £3000 pe + Range: £3000 pe + Temperature Range: -50 + Gage Length: Customer + Range: 2Mpa
+ 3500 Fully Active 350Q Fully Active to +200 °C Specified + Output: £2.2 Vdc

Wheatstone bridge Wheatstone bridge + Depth of Measurement: + Measurement Rage: up to + Linearity: < £0.5% ES.
+ Sensitivity: 1.3 MVou/mMVext |+ Sensitivity: 1.3 mVou/MVeq User defined 6in (150mm) + Temperature Range: -40
+ Reusable, waterproof + Reusable, waterproof N to +80 °C

! + 3-to 4-wire F

+ Temperature Range: -50 to + Temperature Range: -50 to SRGGRBLER + Temp. Coefficient:

+200 °C +200 °C b +0.0306% F.S/ °C

+ Temperature Range:
-20°C to +85 °C
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