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Soil Permeability Test on Granular

and Compacted Material
Constant and Falling Head Apparatus

ASTMD2434-06 | BS 1377:5 | BS EN IS0 17892-11 | AASHT0 T215



SOIL PERMEABILITY TEST ON GRANULAR AND COMPACTED MATERIAL — CONSTANT AND FALLING HEAD APPARATUS

Soil Permeability
Constant and Falling Head Apparatus

A soil’s permeability reflects its ability to let fluids flow through. The main
fluid geotechnical engineers are usually concerned with, is water.

For many construction projects (from excavations, earth dams to piping
and erosion and highway drainage schemes), good drainage is essential
s0 it is crucial to know the soil’s permeability characteristics.

Controls’ permeability apparatus is used for testing the permeability of granular soils
(gravel and sand) and fine soils. It can perform two different types of tests:

CONSTANT HEAD TEST

For this test procedure, water flows
through the soil specimen under the
application of a constant pressure
difference in order to reach a laminar
flow condition.

The hydraulic gradient readings are
obtained from manometer tubes levels
connected to the take-off points of the
permeability cell.

Water passing through the specimen is
collected and measured over a period of
time and the coefficient of permeability
calculated.

Permeability test methods reference table

ASTM D2434-06 / BS 1377:5
BSENISO 17892-11/ AASHTO T215.

FALLING HEAD TEST

When soils are of intermediate or low
permeability, it is best to follow the
falling head procedure.

The soil specimen is connected to a
manometer tube, which provides

both water and the tools to measure the
water volume flowing through

the sample.

Our manometer tubes come in different
diameter sizes allowing you to select the
most suitable one for the type of soil
material being tested.

BSEN 150 1789211 ‘
ASTM D5856

Controls offers Permeability
Apparatus that are:

v" Modular and expandable,
suitable for different
types of soil testing

v' Easy and fast to install

Easy to use

v" Flexible with the ability to
test undisturbed, remolded
and compacted soils.

\

10 10° 108 104 10° 10° 107 10° 107 10 0" 10
Good Poor ‘ Pratically Impervious
High Medium Low Very Low iy
g Impermeable

| Fissured and Weathered |

Gravels Clean Sands Intact Clays
‘ Very Fine or Silty Sands ‘

CHCell CHCell : ;

114 mm dia 75 mm dia. ‘ FH Cell FHin Oedometer

BS EN IS0 17892-11



CONSTRUCTION MATERIALS TESTING SOLUTIONS www.controls-group.com

Constant Head Apparatus

This apparatus is used for the determination of permeability
of granular (cohesionless) soils in a steady-state condition.

Determination of 'k’ developed under the assumptions
of the validity of Darcy’s Law stipulating that the
coefficient of permeability is equal to the ratio

of the flow rate to the hydraulic gradient.

Test procedure helps determine the representative values
of the coefficient of permeability ‘k’ of granular soils that
may either occur in natural deposits in embankments,

or when used as base courses under pavements.

Procedure is limited to disturbed granular soils with
permeability ranging from 1 to 1x10”° m/s, in order
to avoid consolidation influences during testing.

Ordering Information

38-T0184/KIT1

Constant Head permeability cell, 75 mm dia. (38-T0184/C1).

Manometer stand (38-T0183/MS) with three 6 mm dia. manometer tubes (38-T0183/6)

Ruler 1152 x 250 x 34 mm (38-T0183/R)

Constant level tank (38-T0184/T), complete with inlet, outlet, overflow, connecting tubing for the cell.

Optional Items

38-T0183/P
Control panel used for
saturating samples.

Constant Head Manometer stand Constant level
permeability cell with ruler tank
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Falling Head Apparatus

v The Falling Head Apparatus is used to determine the permeability
of fine-grained soils such as silts and clays with intermediate
to low permeability (ranging from 1 x 10 to 1 x 10 m/s).

v This test method covers laboratory measurement of
hydraulic conductivity of laboratory-compacted materials
with a rigid-wall and compaction-mold permeameter.

This testing method can be applied to an undisturbed sample.

May be used with compacted specimens with coefficient A
of permeability 'k’ less than or equal to 1 x 107 m/s.

Ordering Information . ﬁ .=

38-T0185/KIT1 | Falling Head Apparatus Kit

« Falling Head cell, 100 mm internal dia. (38-T0185/C1)

« Manometer stand” (38-T0183/MS) with three tubes
available in 6 mm dia. (38-T0183/6), 8 mm dia.
(38-T0183/8) and 14 mm dia. (38-T0183/14) with quick
couplings and anchoring system (38-T0183/A).

- Soaking reservoir (38-T0185/T),
complete with overflow tube.

Falling Head Apparatus Manometer stand Soaking reservoir

Optional Items (both kits)

38-T0183/P
Control panel

» Compaction mold permeameter,
4" (101.6mm) dia. conforming to

ASTM D5856 (38-T0185/C2) 38-T0183/R

« Manometer stand (38-T0183/MS) Ruler 1152x250x34 mm
with 3 tubes 6 mm (38-T0183/6),

8 mm (38-T0183/8), 14 mm (38-
T0183/14) dia. with quick couplings

and anchoring system (38-T0183/A)

Note: Both kits require
de-airing water apparatus
to be ordered separately.

Falling Head Apparatus
with compaction Manometer
mold permeameter stand
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In addition to the standard kits for constant head and falling
head, all the componets can be ordered separately, in order

Single Components

Constant Head

to configured the apparatus according to your request.

Falling Head

38-T0184/C1" | Constant Head permeability 38-T0185/C12A Falling Head permeability cell,
cell, 75 mm internal dia., 100 mm internal dia. complete with
3 take-off points. 75-micron gauze and 2 m of tubing
conforming to BS EN ISO 17892-11.
Permeability 35 1y130/c; | d bili 28 ion mold
" - onstant Head permeability 38-T0185/C2 Compaction mold permeameter,
Ce cell, 114 mm internal dia., 4" (101.6 mm) dia. conforming to
6+6 (blanked) take-off points. ASTM D5856
38-T0185/C3 Compaction mold permeameter, 6"
(152.4 mm) dia. conforming to ASTM D5856
38-T0184/T Constant level tank. Complete | 38-T0185/T2A Soaking reservoir, complete with
Tank with inlet, outlet, overflow, overflow tube.
an connecting tubing for the cell.
38-T0183/MS' | Manometer stand with 4 38-T0183/MS2A/2B | Manometer stand with 4 tubes positioning.
tubes positioning.Dimensions: Dimensions: 1152 x 250 x 34 mm
Manometer 1152 x 250 x 34 mm Tubes, ruler and anchoring system need
Stand Tubes, ruler and anchoring to be ordered separately.
system need to be ordered
separately.
Ruler 38-T0183/R! Ruler for T0183/MS 38-T0183/R Ruler for T0183/MS
38-T0183/6" Manometer tube 6 mm dia. 38-T0183/62/2B Manometer tube 6 mm dia.
Connecting valve need Connecting valve need to be ordered
to be ordered separately separately (T0183/6C).
(T0183/6C).
38-T0183/8 Manometer tube 8 mm dia. 38-T0183/82A/28 Manometer tube 8 mm dia.
Connecting valve need Connecting valve need to be ordered
to be ordered separately separately (T0183/8C).
Manometer U
Tubes 38-T0183/14 Manometer tube 14 mm dia. 38-T0183/142A/28 Manometer tube 14 mm dia.
Connecting valve need Connecting valve need to be ordered
to be ordered separately separately (T0183/14C).
(T0183/14C).
38-T0183/22 Manometer tube 22 mm dia. | 38-T0183/22 Manometer tube 22 mm dia.
Connecting valve need Connecting valve need to be ordered
to be ordered separately separately (T0183/22C).
(T0183/22C).
38-T0183/A Anchoring system to connect | 38-T0183/A2A/2B Anchoring system to connect manometer
Anchoring manometer tubes with valves tubes with valves on T0183/MS.
System on T0183/MS.
38-T0183/P Control panel used for 38-T0183/P Control panel used for saturating samples.
Control Panel saturating samples.

NOTES:

T Standard configuration for constant head apparatus included in 38-T0184/KIT1
2A standard configuration for falling head apparatus included in 38-T0185/KIT1

2B sandard configuration for falling head apparatus for compacted
soil included in 38-T0185/KIT2
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Single Components at a Glance

Manometer stand (38-T0183/MS)
with tubes 6 mm (38-T0183/6),

8 mm (38-T0183/8), 14 mm
(38-T0183/14) dia., connecting
valves, ruler (38-T0183/R) and
anchoring system (38-T0183/A)

Note: Connecting valves
(38-T0183/6C, 38-T0183/8C,
38-T0183/14C) should be
ordered separately.

38-T0184/C1

Constant Head permeability cell,
75 mm internal dia.,

3 take-off points.

Note: Constant Head permeability
cell (38-T0184/C2), 114 mm

internal dia. A 6+6 (blanked) take-
off points is also available.

38-T0184/T

Constant level tank. Complete
with inlet, outlet and overflow,
connecting tubing for the cell.

™ 7,(;1

T

38-T0183/A

Anchoring system to help
connect the manometer tubes
with valves on 38-T0183/MS.

38-T0185/C1
Falling Head permeability
cell, 100 mm internal dia.

Manometer stand (38-T0183/
MS) with 3 manometer tubes
6 mm dia. (38-T0183/6)
and Ruler (38-T0183/R)

Note: See Accessories List for other
Manometer tubes dimensions.

38-T0185/C2

Compaction mold permeameter,
4" (101.6mm) dia. conforming

to ASTM D5856.

Note: Compaction mold (38-T0185/C3)
6" (152.4 mm) is also available.
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Entry-level Apparatus

We also offer two simpler apparatus that can either be used for educational
purposes or for evaluting less complex natural phenomenons such as erosion.

Combined Constant or

. Pinhole Test Apparatus
Falling Head Apparatus PP
38-T0186/A 38-T0189/A
Used for both Constant or Falling Certain fine-grained soils F
Head methods for determining with high sodium content are
soil permeability. The apparatus very much prone to erosion L
consists of: from water. During the test, |

the water is set to flow at
) a high hydraulic gradient
+ aplated steel top with gaskets through a cavity in the soil.

« two section plastic chambers

+ aplastic funnel reservoir The apparatus consists of:
(with a maximum head of

. cylindrical metal container
550 mm when upright) y

fit one end with water
« a 100 cc pipette inlet and the other end
with an outlet connection

+ two porous stones 63.5 mm dia.

x 12.7 mm thick with 300-micron - standpipe tube with scale ﬁ:‘ '
average pore size. - stand to support the =
pinhole apparatus. |
LN N

ACCESSORIES AND SPARES ACCESSORIES AND SPARES

38-T0186/1 38-T0184/T

Spare porous stone 63.5 mm dia. x 12.7 mm thick. Constant level tank. Complete with

Available in a pack of five. inlet, outlet, overflow.

38-T0186/A1 38-T0184/A5

Support base for T0186/A (in case of PVC tubing dia. 10 mm (0.d.) x 8 mm (e.d.), 10 m coil

not supporting on the wall).

Wykeham Farrance also
offers permeability

testing equipment for low
permability material using
consolidation and traxial

cells or a permeability cell for
contaminated soils.

Discover our range at
www.controls-group.com/wf.

Triaxial cell Toxic interface chamber Permeability cell for
contaminated soil
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» CONTROLS Customer Care

At CONTROLS we are proud of our products. As one of the longest established manufacturing companies in the world of
Construction Materials Testing solutions, we are dedicated to supplying high quality, accurate, affordable, easy to use systems.

As a valued customer of CONTROLS, you will receive continuous, expert support and advice for your equipment. Furthermore, we
can offer full installation and training in the correct operation of your CONTROLS equipment.

» For support from our expert Customer Care Team, contact your local CONTROLS office/distributor or
email customercare@controls-group.com.

» To order or upgrade your product, please contact our sales department at sales@controls-group.com.

For more information, please visit www.controls-group.com.
p Contact Us

GCONTROLS 11 011posa

CONTROLS Group USA

2521 Technology Drive, Suite 203, Elgin, I 60124, USA T +1 847 551 5775 E info@controls-usa.com www.controls-usa.com

GCONTROIS Italy (HEAD oFFiCE) Australia France

www.controlsitalia.it www.controls-group.com www.controls.fr

CONTROLS Grou . .
P Mexico Poland Spain

T+390292184 1

www.controls.com.mx www.controls.pl www.controls.es
F +39 0292103 333
E sales@controls-group.com UK USA
www.controls-group.com www.controlstesting.co.uk www.controls-usa.com
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