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GENERAL DESCRIPTION

The Ackcio TM-L is a high-precision, low-
power wireless tiltmeter designed for long-
term structural and geotechnical monitoring
in harsh outdoor environments.

It measures static tilt angles relative to the
horizontal plane on three axes, along with
acceleration and temperature, enabling
detailed movement analysis.

Its IP67-rated aluminium housing, combined
with multi-year battery life, makes it ideal for
unattended deployments in remote and
demanding locations.

The TM-L operates on LoRaWAN for long-
range, low-power wireless communication
and integrates seamlessly with the Ackcio
Gateway and Snape platform.

KEY FEATURES

Three-axis tilt measurement (X, Y, Z)
High precision: up to +0.005°

Integrated acceleration and temperature
sensing

LoRaWAN wireless connection, long range
up to 5 km (rural line-of-sight with high-
gain antenna)

Multiple acquisition modes: scheduled
and trigger-based

Wide operating temperature range: -20°C
to +70°C

TECHNICAL
SPECIFICATIONS

IP67-rated enclosure for outdoor use

Zero-set function for relative angle
measurement

User-configurable alarm thresholds for tilt
and acceleration

Replaceable lithium battery (19 Ah
capacity)

APPLICATIONS

STRUCTURAL HEALTH

Superelevation (cant), twist, and vertical
alignment in rail track monitoring

Static deflections of piles, piers, and
bridge decks

Long-term settlement and deformation in
infrastructure

GEOTECHNICAL MONITORING

Slope movement detection in landslide or
embankment monitoring

Displacement monitoring in foundations
and excavations

Movement detection in retaining walls,
tunnels, and earthworks
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ADVANTAGES

High accuracy from precision MEMS
sensing

Very low maintenance due to long battery
life and robust design

Compact and lightweight for easy
installation in space-restricted areas

Wide range of mounting options for
flexibility in field deployment

Provides complementary high-precision
data to other geotechnical monitoring
methods

OUTPUT DATA

Tilt angles (¢ and B) for X, Y, Z axes
Acceleration (X, Y, Z axes)
Temperature

Battery level

Alarm status (tilt or acceleration trigger
events)

WORKING PRINCIPLE

PROGRAMMED ACQUISITION

The sensor periodically measures tilt,
acceleration, and temperature at user-
defined intervals, with acquisition timing
synchronized to UTC for consistent alignment
across devices.

TRIGGER-BASED ACQUISITION

Additional data can be captured when certain
thresholds are exceeded:

Tilt Trigger — Wakes and records when X
or Y tilt exceeds a set threshold.
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Acceleration Trigger — Wakes and records
when X or Y acceleration exceeds a set
threshold.

Combined Alarms - Tilt and acceleration
triggers can be used individually or
together.

Triggered events are transmitted

immediately for rapid analysis.

DYNAMIC MONITORING &
ALARM BEHAVIOR

Triggered events are transmitted

immediately for rapid analysis.
OPERATING STATES
Sleep Mode

Active Mode (scheduled)

Alarm Mode (triggered)

CONFIGURABLE PARAMETERS

Parameter Description Default
Tilt Threshold X or Y axis tilt to 5.0°
trigger alarm
Acceleration X orY axis 0.05g
Threshold acceleration to
trigger alarm
Alarm Repeated violations 0
Confirmation before trigger
Count
Alarm Report interval during 10 min
Reporting alarm mode
Interval
Normal Standard reporting 60 min
Reporting interval
Interval
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ALARM RESET LOGIC

Device reverts to normal mode after tilt/
acceleration returns within thresholds

Optional confirmation delay before re-
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TECHNICAL
SPECIFICATIONS

MEASUREMENT PERFORMANCE

arming

DATA OUTPUT FORMAT

Axis Unit Range Resol Alarm

ution Flag

Tilt X ° +90 0.001 VYes
Angle

Tilt Y ° +90 0.001 VYes
Angle

Tilt Z ° +90 0.001 No
Angle

Acceler X g +2g 0.001 VYes
ation

Acceler Y g +29 0.001 Yes
ation

Acceler Z g 29 0.001 No
ation

Battery - \% <100% 0.01 No
Voltage

Internal - °C -40- 1 No
Temp 70

Alarm - - - - Yes
Status

Parameter Value

Tilt sensing
technology

Measurement
range

Resolution

Accuracy

Acceleration
range

Response
bandwidth

Non-linearity

Cross-axis
sensitivity

Resonant
frequency

Zero-bias
stability

Temperature
coefficient

MEMS accelerometer (3-

axis)

+90°

0.001°

< #15° £0.005°

> +15° +0.01°

+29

20 Hz

< 0.1 %FS

1%

2.4 kHz

<0.002g

0.0004 °/°C

OPERATING MODES

Scheduled acquisition only

Scheduled acquisition + tilt trigger

Scheduled
trigger

Scheduled
triggers
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TEMPERATURE
MEASUREMENT

Parameter Value

Range -20°C to +70°C
Resolution 0.05°C
Accuracy +0.2°C

ACCELERATION
MEASUREMENT

Parameter Value

Range

Resolution

Bandwidth

+2g

0.001g

01-3125Hz

GENERAL DATA

Parameter

Value

Wireless
technology

Supported
regions

Wireless range
IP rating

Join Method

Operating
temperature

LoRaWAN

EU868, US915, AU915,
AS923, IN865, KR920,
RU864

Up to 2 km (open area),
100-600 m (obstructed),
5 km with high-gain antenna

P67

OTAA

-20°C to +70°C
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Value

Dimensions

Weight

Enclosure
material

108 x 73 x 61 mm

<280 g (without battery)

Industrial-grade
aluminium alloy

BATTERY LIFE

ESTIMATION

Mode Interval
Normal 1hr
(Alarm Off)

Normal 24 hours
(Alarm Off)

Dynamic Thr
(Alarm On)

Dynamic 24 hours
(Alarm On)

19Ah Lifetime

~2yrs

Upto5yrs

~1.8 yrs

Upto5yrs

Typical field life: 2 to 5 years. Depends
on temperature, signal and alarms.

Parameter Value

Supply voltage
range

Power supply

Standby current

Working current

Transmission
current
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25-42V (typ.36V)

1x D-cell 3.6 V Li-SOCI2
with built-in pulse-
support device, 17-19 Ah,
with 2-pin XH2.54 mm
male

280 YA

15mA

150-250 mA
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RELIABILITY &
VIBRATION DATA

| Parameter Value

EMC Compliance

MTBF

Insulator
resistance

Shock resistance

Vibration
resistance

EN61000, GB/T17626

> 98,000 hours

=700 MQ

10 g @ 11 ms, 3-axis (half-
sine)

10 g rms,10-1000 Hz

ORDERING

INFORMATION

| Part Number Description

BEAM-TM-L

TM-L-MNT

TM-L-MNT-R

TM-L (Battery not
include)

L-Shape plate for vertical
installation

Mounting plate for
railway deployment

INSTALLATION OPTIONS

Direct mounting on any flat horizontal
surface (wall, floor, or structure)

For vertical installations, an optional L-
shaped bracket (TM-L-MNT) is required to
place the device flat against the surface

RECOMMENDED

BATTERIES

EVE ER34615 + SPCI1550
33600-20F

Saft LSP
Tadiran TLP-93111-A
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MECHANICAL DRAWING
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Cross round-head stainless
steel screw M314mm

108 +0.5 Lo

94 +0.2 4-25.20mn

Enclosure size: L108 x W73 x H61 mm
Installation size: L94 x W56 x H6 mm
Recommended screws: 4 x M5 screws

Important: 1x D-cell 3.6 V Li-SOCI2 with built-in pulse-
support device (e.g., ER34615 + SPC1550 or equivalent),

17-19 Ah, with 2-pin XH2.54 mm male
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