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The effect of soil shear strength at the shoreline area is the focus of this study. Pantai 
Punggur, Batu Pahat, Johor, has been chosen as the subject location for the soil shear 
strength investigation. It is located on the west coast of Johor, with latitudes ranging 
from 1.62° to 1.87° N and longitudes ranging from 102.78° to 103.19° E. The purpose of 
this study is to use a field vane shear test (VST) to determine the undrained shear 
strength of shoreline areas. Soil samples were collected at specific locations known as 
Zones A, B, C, D, and E, and data for sediment shear strength was obtained from field 
vane shear test (VST) methods. From the undrained shear strength test at 0.5 m depth 
at high tide (HT) and medium tide (MT) data for December 2021, Zone A had a Cu 
reading of more than 4.5 kPa, followed by Zones B, C, and D, and lowest at Zone E. Next, 
in the December 2021 data at the HT level, Zone A has a Cu reading greater than 4.5 kPa 
at 0.5 m and 1.0 m, while other Zones have readings less than 3.0 kPa. It can be 
concluded that the depth of a part also influences the data in this study. When the depth 
increases, the shear strength of the data also increases. This study will serve as a 
benchmark for future conservation efforts. Based on the findings, more effective 
control measures for preserving and conserving coastal areas may be developed. 
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1. Introduction 
 

Malaysia is one of the countries that receives significant rain and heat throughout the year 
because Malaysia is located near the Equator. Malaysia is in the continent of Southeast Asia and 
coordinates between Latitude 1°N and 7°N, and Longitude 100°E and 119°E near the South China Sea 
and the Strait of Malacca. The South China Sea separated these two regions by 640 km. Malaysia has 
a shoreline of 4,809 km, with more than 1,300 km of beaches diminishing [1].  

A topography change can be estimated from a change in the shoreline due to sediment transport 
and the investigation of the shoreline has been carried out by various methods. A body of water's 
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coast is a strip of land that is periodically covered or exposed by waves or tides [2]. Sediment 
transport is weathering-induced sedimentation, and the resulting degradation of such sediments 
results in the reshaping of landforms. Likewise, the deposition of the movement of sediments results 
in the formation and evolution of a diverse range of landforms. Furthermore, according to Sherman 
et al., [3], the composition of sediment deposits reveals information about the process environment 
involved with their transport and deposition. The shoreline changes will be early detection of erosion. 
High rates of erosion are due to generally weak soil shear strength that indicate land loss related to 
poor soil quality as shown in Figure 1. In order to maintain the stability of the strength and stiffness 
of the soil for any building to be constructed, soil stabilization is crucial. Traditional soil stabilizers like 
cement, lime, and fly ash are separated from non-traditional ones including enzymes, liquid 
polymers, resins, and acids [4]. 

 

 
Fig. 1. Modes of sediment transport show the shoreline changes effect of 
erosion [2] 

 
In addition to understanding more about sediment transport, it is essential always to understand 

the characteristics of the sediments. Researchers can determine some important facts from the 
properties of the sediment itself, such as the elements that contribute to sediment transport, the 
factors that will enhance the improvement of the sediment properties and the cognition of the 
underlying sediment after its property modification. Measurements of shear strength, particularly 
for cohesive sediment, are best conducted in the field in the first instance, because the extraction, 
transport, and storage of cores prior to analysis in the laboratory cause physical, chemical, and 
biological changes to the sediment characteristics that alter its shear strength. The results from 
strength test combined with shoreline changes analysis will provide an investigation on 
geomorphological forms and processes of coastal erosion [5].  

The rate of coastal erosion varies according to sediment supply, climate, and ocean conditions. 
Coastal accretion occurs when the shoreline grows, and coastal erosion occurs when the shoreline 
recedes. When erosion threatens people's activities, it becomes a hazard. Erosion is classified into 
three types: critical, significant, and acceptable [6]. The active coastal zone is always striving for 
dynamic equilibrium. This can take a long time if some parts are highly resistant to erosion, but it can 
take a very short time if the active coastal zone is made up of loose sediment [7]. Only structural 
changes in hydrodynamic conditions, sediment supply, or subsoil motion can cause structural 
erosion. These changes could be the result of natural phenomena or human activity. Climate change, 
wave climate, and sediment supply are natural phenomena that influence structural change [8-13]. 
According to previous study [14], the average wave energy along the Malaysian coastline that faces 
the South China Sea ranges from 1.41 kW/m to 7.92 kW/m. 
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Therefore, this study will determine the rate of strength of the soil in the study area. A field vane 
shear test (VST) is performed on each soil sample, and multiple spots on the sample are evaluated to 
get the average torque angle and shear strength values. The relationship between the depth and the 
effect of shear strength will be determined. 
 
2. Methodology  

 
The study begins with the selection of a location, and Pantai Punggur was chosen as the study 

area. Pantai Punggur is one of the areas in Batu Pahat that has critical erosion [15]. Batu Pahat is an 
area with significant changes of coastline [16]. The erosion that takes place in the coastal area was 
categorized into three categories: critical, significant, and acceptable [17]. Coastal erosion is defined 
as the loss of coastal land due to the net removal of sediments from the shoreline, and this process 
is also called shoreline retreat. The erosion that occurs in the coastal area is mainly caused by the 
occurrence of natural disasters and anthropogenic impacts. This can be proved by the data from the 
1985 National Coastal Erosion Study (NCES), which concluded that about 29% of the shoreline is 
eroding. The tide prediction for each day has been accessible on the website www.tide-forecast.com. 
Tidal water level predictions will be used during each site visit. Table 1 displays the predicted tidal 
water level and provides a time for tidal sampling. 

 
  Table 1 
  The low tide and high tide from November 2021 to December 2021 

Date (Day) High Tide (HT) Low Tide (LT) 

Time Height (m) Time Height (m) 

5/11/2021 10:04AM 3.20 4:56PM 0.09 
6/11/2021 10:43AM 3.32 5:38PM 0.10 
7/11/2021 11:23AM 3.33 6:21PM 0.21 
17/12/2021 8:46AM 2.62 4:00PM 0.54 
18/12/2021 9:21AM 2.77 4:36PM 0.50 
19/12/2021 9:57AM 2.88 5:10PM 0.51 

 
2.1 Sampling Station  
                                

Soil sampling stations were established along the Pantai Punggur coastal route. For the purposes 
of this test, a total of 20-point locations along the Pantai Punggur coast were designated as Zones A, 
B, C, D, and E. All zones are classified into four tidal levels: Maximum High Tide (MHT), High Tide (HT), 
Medium Tide (MT), and Low Tide (LT). The distance between the lowest subsurface and high tide, as 
well as the unimpeded measuring facilities provided by tree roots, barriers, or roadways, all have an 
impact on the sampling station selection. Figure 2 depicts the location of the field soil test along the 
Pantai Punggur coastline. 
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Fig. 2. Field test stations of Pantai Punggur shoreline 

 
2.2 Field Vane Shear Test (VST) 

 
In addition to laboratory methods, field methods are important for studies. This study can also 

yield quick results and involve the use of tools suited to the soil conditions in the study area. The field 
vane shear test (VST) (Figure 3) is the best method for collecting data relevant to this study. One of 
the most significant engineering characteristics of soil is shear strength, and the resilience of soil 
results from the resistance that failure presents to the movement of soil molecules that are 
interconnected [18]. The soil's strength can be determined by applying a torsion force to it in order 
to obtain its torque value, which can be done in the laboratory or in the field using the vane shear 
test (VST). For this investigation, VST was carried out in the field. One of the most common techniques 
used for determining soil undrained shear strength is field vane shear testing (VST). The field vane 
shear test procedure is described in manual [19]. A total of 20-point locations in Pantai Punggur 
coastal were labelled according to zones such as A, B, C, D, and E for the purposes of this test. VST 
was performed at each sampling station, and the average shear strength was calculated by evaluating 
several points on the sample. The vane shear strength of a soil sample ranging from soft to strong 
cohesive soil was estimated using VST. Because the marine clay soil in this study is soft and has a low 
cohesive strength, the field VST is the best method for testing its shear strength. 

 

 
Fig. 3. Field vane shear test (VST) equipment  

3. Results  
 

According to Figure 2, Zone A, which is located on the left side of the study area, contains natural 
flora and fauna such as mangrove plants and sandy beaches. Zones B, C, and D are located near the 
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revetment area (Labuan Block) in the centre of the study site. This revetment was built by the 
Department of Irrigation and Drainage (DID) to prevent coastal erosion in the area. Littoral transport 
from the mangrove vegetation area was observed in Zone E, on the research area's right side. 
According to Ref. [20], Zone A is more prone to erosion than the other zones. This data from the 
sediment analysis indicates that the main component of soil at Pantai Punggur is sand and silt. 

Two readings of the field vane shear test (VST) were conducted at various depths, such as 0.5 m 
and 1.0 m on HT and MT, for every zone in November and December 2021, to obtain the shear 
strength value. After determining the average value for the vane shear test, all of these values must 
be multiplied or divided by the value of the blade size ratio used to calculate the undrained shear 
strength (kPa) [19]. Figure 4 and 5 illustrate the findings of undrained shear strength (kPa) in 
November and December 2021 for HT and MT, respectively. 
 

 
(a) 

 
(b) 

Fig. 4. High Tide (HT) level depth 0.5 m (above) and 1.0 m 
(below) graph 
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(a) 

 
(b) 

Fig. 5. Medium Tide (MT) level depth 0.5 m (above) and 1.0 
m (below) graph 

 
The comparison values of undrained shear strength (kPa) for HT and MT data for December 2021 

at 0.5 m depth are shown in Table 2 and Figure 6. This data is significant because it uses reading data 
from December 2021 and a depth of 0.5 m to ensure that Cu readings at the HT and MT levels can be 
measured more accurately. According to the graph, Cu values decrease from HT to MT in all zones 
except Zone A. 
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 Table 2 
 The HT and MT data for December 2021 at 0.5 m depth 

 
Zone 

The undrained shear strength (kPa) 

High Tide (HT)  Medium Tide (MT) 

A 4.60 8.13 
B 1.97 1.57 
C 1.85 1.65 
D 1.77 1.17 
E 1.67 1.30 

 

 
Fig. 6. The comparison of Cu data at HT and MT for 
December 2021 at 0.5 m depth graph 

 
For both tide levels, Figure 6 shows that the highest Cu is in Zone A, followed by Zones B, C, and 

D, and the lowest is in Zone E. Cu readings at the HT and MT levels in Zone A exceed 4.5 kPa, while 
another zone has a reading less than 2.0 kPa. The readings in Zone A also show that the MT is higher 
than the HT, and the trend of this graph shows that other zones are decreasing. These findings will 
help to explain additional observations in the HT zone, but at different depths (Table 3 and Figure 7). 
 

 Table 3 
 The depth 0.5 m and 1.0 m data for December 2021 at HT level 

 
Zone 

The undrained shear strength (kPa) 

0.5 m 1.0 m 

A 4.60 6.07 
B 1.97 2.52 
C 1.85 2.15 
D 1.77 1.83 
E 1.67 1.73 

 
Figure 7 shows the graph for Cu data at the HT level in December 2021. According to the graph, 

Cu data increases as depth increases. The highest depth level is in Zone A, and the lowest is in Zone 
E. Cu readings in Zone A at 0.5 and 1.0 m depth exceed 4.5 kPa, while readings in the other zones fall 
below 3.0 kPa. 

The correlation of soil shear strength with shoreline changes in the Pantai Punggur study area is 
related. In this study, actual Cu at the HT level at 0.5 m depth was used to calculate the undrained 
shear strength, as shown in Table 4.  
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Fig. 7. The comparison of Cu data at 0.5 m and 1.0 m 
depth for December 2021 

 
 Table 4 
 The undrained shear strength (Cu) value 

 
Zone 

High Tide level (depth 0.5 m) Changes Cu, 
(kPa) November December 

A 9.00 4.60 -  4.40 
B 5.00 1.97 - 3.03 
C 4.50 1.85 - 2.65 
D 3.67 1.77 - 1.90 
E 2.50 1.67 - 0.83 

 
4. Conclusions 
 

The purpose of this study is to determine the undrained shear strength of shoreline areas in 
Pantai Punggur, Batu Pahat. According to the vane shear test (VST), the results of the undrained shear 
strength test at 0.5 m depth for HT and MT data for December 2021, Zone A has a Cu reading greater 
than 4.5 kPa, followed by Zones B, C, and D, and the lowest is Zone E, with an overall value of less 
than 3.0 kPa. Therefore, from this study, it can be concluded that the depth of a part also influences 
the data in this study. When the depth increases, the shear strength of the data also increases. The 
findings obtained from this study provide valuable information in terms of understanding sediment 
properties that will assist in improving coastal knowledge. 
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