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ABSTRACT: This study compares physical properties of Sri Lankan organic soils and peats in relation to trop-
ical peats.  Peats are classified as fibric, hemic and sapric; the classification is based on a) Fibre Content 
(ASTM D4427, 2007), b) degree of humification (von-Post, 1922), or c) based on visual observation and feel.  
Organic content quantifies the amount of organic and inorganic matter, however does not quantify the state of 
humification.  Organic matter in plant fibres and organic matter in humified peat may yield different physical 
parameters.  Classification of organic soils and peat should be based on standardised test methods performed 
on undisturbed specimens.  This study examines correlations dry density versus natural water content, organ-
ic content versus specific gravity, and organic content versus natural water content, based on published data.  
Results show both conformity and divergence, against expected trends. 

1 INTRODUCTION 

1.1 Formation of peat 

Tropical peats are formed under high precipitation 
and high temperature conditions.  Cooray (1984) 
identifies peat deposits along the coastal wet zone 
of Sri Lanka as recent, and such deposits are 
nourished by inorganic sediments supplied by 
perennial rivers located in this region.  These 
deposits are water-logged and hence anaerobic 
conditions exist.  Though these reservations are 
important buffer zones that store and transmit 
storm-water, several such regions are reclaimed 
and developed. 

 
1.2 Classification of peat 

Fibric peats are characterized by relatively 
unaltered plant tissues such as wood blocks, 
grasses, leaves, and roots.  Hemic peat contains 
fragments of plant tissues which are partially 
disintegrated and decomposed.  Sapric peat is 
characterized by black organic fragments and 
brown amorphous materials of unidentifiable 
botanical origin (Sabiham 1990). 

Classification systems used in geotechnical en-
gineering applications differentiate peat from other 
inorganic soils (Carlsten 1988).  Landva, et al. 
(1983) defines organic soils and peat based on or-
ganic content (OC): peat (OC>80%), organic peat 
(OC between 60-80%), and organic soils 
(OC<60%).  ASTM D4427 (2007) broadly classi-
fies peats based on their fibre content: fibric peat 
>67%; hemic peat 33–67%; sapric peat <33%. 

Von Post (1922) proposed a method to classify 
peats, based on colour of water squeezed out when 
a handful of saturated peat is compressed.  It uses 
the scale H1–H10 to describe varying degrees of 
humification.  ASTM D5715 (2006) uses von 
Post’s scale to classify the three peat types; name-
ly, fibric (H1–H3), hemic (H4–H6) and sapric (H7–
H10). 

Peaty soils have the potential for further 
humification resulting from changing environment 
(Deboucha et al. 2008).  These changes cause 
changes in the water phase, i.e. free water and wa-
ter entrapped within its fibres. 

Accurate quantification of physical properties 
of organic soils and peat remains a challenge due 
to changes to soil fabric during sampling and han-
dling, and due to spatial variations observed within 
the soil deposit. 

The aim of this study is to compare physical pa-
rameters of Sri Lankan peats with data and correla-
tions as reported by other researchers.  This ena-
bles researchers to compare measured properties 
with those of similar peat types, thereby make bet-
ter predictions. 
 
1.3 Parameters representing physical properties 

Natural water content of peaty soils is computed 
based on a) mass of water to oven-dried mass of 
peat or as b) mass of water to ‘as received’ mass of 
peat.  ASTM D2974 (2007) recommends measur-
ing dry solid mass by oven-drying at 105

o
C for 

Geotechnical purposes and air-drying at room tem-
perature when determining Nitrogen, pH and cati-
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on exchange capacity.  Oven-drying at 105
o
C 

may cause a loss of organic matter, hence Method 
B allows the computation of natural water content 
based on air dried weight and oven-dried weight. 

Ash content is computed as the ratio of mass of 
ash to oven dried mass of peat.  Organic content is 
the complement of ash content.  Ash is produced 
by burning the soil in a muffle furnace, at 440°C or 
750°C (ASTM D2974 2007). 

Fibre content is defined as the ratio of mass of 
fibres retained on 0.15mm sieve, during wet siev-
ing to the original dry mass of soil.  Fibres and 
inorganic matter are washed with a gentle stream 
of water.  Mass of fibers is determined by oven 
drying the specimen at 105 ± 5

o
C for a period of 24 

hrs and later burning all organic matter in a muffle 
furnace (ASTM D1997 2008). 

The specific gravity of solid matter is recom-
mended to be measured relative to the density of 
water at 20

0
C.  BS 1377-2 (1990) recommends 

the use of water or kerosene as wetting agents.  
Chiet, (2010) discusses the use of small 
pyknometer method, to accommodate particle sizes 
finer than 2mm.  Specific gravity of inorganic 
soils is around 2.65–2.72; values lower than this 
range indicates a high organic content.  Davis 
(1997) observes that specific gravity ranges be-
tween 1.3–1.8, when organic content is greater 
than 75%.  Dry density of saturated peats quanti-
fies the state of compactness. 

Literature reports that liquid limit increases 
with increasing organic content.  Atterberg con-
sistency limits are meant to quantify the physico-
chemical interaction between inorganic fines and 
the pore-fluid, and not water retention and inter-
locking abilities of organic fibres.  Kolay et al. 
(2011) notes an increase in water absorption with 
an increase in fibre content.  Liquid limit increas-
es due to high water absorption with increasing or-

ganic matter and decrease due to low water absorp-
tion due to aggregation of inorganic fines within 
organic matter (Huang et al. 2009). 

 

2 METHODOLOGY 

This study compares secondary data on tropical 
organic soils and peat, and trends proposed by pre-
vious researchers.  Secondary data that identified 
organic soils as fibric, hemic and sapric were re-
ported in this study; other data were identified as 
‘unclassified’.  These data were used to correlate 
between a) dry density versus natural water con-
tent, b) organic content versus specific gravity, and 
c) organic content versus natural water content. 

 

3 RESULTS AND DISCUSSION 

Fig. 1 plots the variation of dry density with natu-
ral water content.  It also shows the zero air-void 
curves corresponding to Gs values equal to 2.7 and 
1.4, typical of inorganic and organic peaty soils, 
respectively.  The plot shows good agreement 
even with some data outliers.  The measured wa-
ter content of the specimen may not represent its 
natural water content due to loss of moisture dur-
ing sampling and handling.  This however, may 
not affect the dry density since it is usually com-
puted based on bulk density of the specimen.  For 
saturated specimens, degree of saturation may help 
establish the true natural water content. 

Fig. 2 plots organic content with specific gravi-
ty of solids.  Skempton & Petley (1970) express-
es 7.107G/8.290OC s −= .  The two parameters 
measured are inter-related; hence variations ob-
served can be attributed to deviations in standard 
procedures or due to measurement errors. 

 

 

Fig. 1 Dry density versus natural water content for uncliassified (U), fibric (F), hemic (H) and sapric (S) peats. 
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Fig. 2 Organic content versus specific gravity for fibric (F), hemic (H) and sapric (S) and uncliassified (U) peats. 

 
Fig. 3 plots the variation of organic content 

with Natural Water Content for observed second-
ary data.  MacFarlane & Rutka (1962) suggests 
an increase in Organic Content with Water Content 
(the solid line).  Landva et al. (1983) identifies 
soil type based on organic content (i.e. organic 
soils: 0-60%, organic peats: 60-80% and peat: > 
80%) and regions where data points are expected 
to plot (represented by dash-dot lines).  Data do 
not seem to correlate well with the two measured 
parameters, even though they seem to follow 
trends proposed by researchers. 

Physical properties of organic soils and peat are 
influenced by type and amount of organic matter 
present in the soil mix.  Plant fibres undergo 
humification while inorganic fines penetrate deep-
er during this transformation.  These changes in-
fluence absorption and adsorption of pore water to 
plant fibres and clayey fines, respectively.  This 
influences the structure and mechanical properties.  
Classifying peats as fibric, hemic and sapric based 
on fibre content or based on the method described 
in Von-Post (1922) seems more reliable than de-
pending on visual observation and feel. 

 

 

Fig. 3 Organic content versus natural water content for fibric (F), hemic (H), sapric (S) and uncliassified (U) peats. 
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4 CONCLUSIONS 

Measurement of Natural Water Content, Organic 
Content, Fibre Content, Specific Gravity Dry Den-
sity and Degree of Saturation based on standard-
ised test methods help confirm the accuracy of 
measured physical parameters. 
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