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Concrete is one of main materials for construction industries 
especially in construction of road, bridge, housing, irrigation, tunnel, 
terminal, airport, port, retaining wall and other civil works. The main 
components of concrete includes cement, sand, stone (gravel) and water 
while in the northern region of Laos is really lack of sand and costly to 
transport of milestone through mountainous road in the north. Sand 
resources in Oudomxay province is mostly imported from Pakbeng 
district (150km to central of the province) to support the construction 
industry in the province and waste more cost. However, Oudomxay 
province is plenty of stone resources and there are many crushing stone 
plants in the vicinity the town and many amount of crushed stone filler 
wasting around the crushing plants This research was focused concrete 
mixed design without fine aggregate or sand by using those crushing 
stones in 3 plants named 1) Angnumhin pit located 6km away from city, 
B. Konkane Pit, 18km away from city along with National Road No. 2W 
and Mueang Lha Pit, 11km from city along with National Road No. 2E to 
possibly mix the low strength concrete for specific purposes of 
construction. From the results shown that the general properties of filler 
is accountable to be mixed in low strength concrete (<25MPa) while 
cleaning was required where the high dust remaining. Filler from B. 
Konkane Pit is the best from 3 sampled sources in this study to use filler 
instead of sand to mix the low strength concrete. 
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Introduction 
According the economic development policy of the 
government, Lao PDR plays a central of corridor of 
ASEAN region which all infrastructures are required to 
support the policy through the country. Concrete is one 
of main materials for construction industries and the 
basic materials for concrete includes cement, sand, 
stone (gravel) and water while in the northern region of 

Laos is really lack of sand and costly. Oudomxay 
province is in the central of Northern Laos covered by 
limited sand sources which most of sand is imported 
from Pakbeng district by 150km mountainous road to 
support the construction industry in the province and 
makes costly. However, Oudomxay province is plenty 
of stone resources and there are many crushing stone 
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plants mostly waste the crushed stone filler around the 
stone crushing plants. In this study, those crushed fillers 
shall be possibly considered to be used instead of sand 
in low strength concrete for specific purposes of 
construction such as 10-15 MPa used for lean concrete, 
15-20 MPa used for opened ditch and other appropriate 
purposes. Industrial sector in Vientiane and south of 
Laos has some experiences to mix crushed stone filler 
on concrete mixture but not really details for public 
awareness. But not any published study found to use 
crushed stone filler completely instead of sand for north 
region if this study indicates possibility, we will be able 
to reduce the cost of construction materials especially 
concrete. 

 

 
Sampling 

- Sampling was conducted from 3 near crushing stone 
plants (Km5,6 and 9) which these samples are for 
properties test and also for concrete mixed design 

 Plant 1@Angnumhin Area: located 6km away from 
city proper 

 Plant 2@B. Konekaen Pit: 18km from city proper 
along with National Road No. 2W 

Plant 3@Mueang Lha Pit: 11km from city proper along 

with National Road No. 2E 
- Samples were collected in the sack (each plants took 

3 sacks of ½” stone and 3 sacks of ½” stone filler) 
- Samples had been sent to Vientiane by truck on the 

day after 
- Cement Elephant brand will be used for concrete 

mixed design which we could be able to find this 
product around the Oudomxay province 

 

 
Lab works 
The properties of both chip and filler were tested before 
design the concrete mixed ratio include sieve analysis, LA, 
specific gravity, unit weight, soundness, flakiness, concrete 
slump, strength compression. The Strength 10, 15, 20 MPa 
mixed design was designed and tested. 

 



 
 
 

VERNSONE PHENGSOULITH, KHAMSEUM SOURIYAMATH, PHOUTHONE SAIYASENH, NA SOAYMEXAY, PHONESAVANH XAIYAPHOUMEE, PRAVEN 
XAYAXANG  /Lao Science Journal (LSJ), Volume 2, Issue 2 (2025) 5-8 

 

 
 
 

 

7 

 
Results and discussion 
Properties of Crushed Stone Filler 
The properties of crushing stone filler from 3 borrow pits (B. 
Konekaen, Angnamhin and Mg La pits) were tested 
including basically grading and specific gravity to optimize 
the sources of filler for concrete mixed design. From the 
result found that the properties of filler from B. Khonekaen 
was selected to be used for concrete mixed design which the 
properties of filler from B. Khonekaen were tested as the 
results below: 

 
Properties of Chip stone: 
According to the result of the properties filler testing, the 
properties of chip from B. Khonekaen was also tested for 
concrete mixed design as following results: 

 
Properties of Cement: 
SCG Type 1 was selected to be sampled for concrete mixed 
design which be able to find in local market. The Specific 
gravity of SCG Type 1 cement was tested as the result 
below: 
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Table 06: The results of testing the Cement Properties 

 
 

Concrete Mixed Design 
The design was mixed from materials that we found the best 
properties in terms of Engineering characteristic which the 
properties of crushing stone filler in B. Konekaen borrow pit 
was the selected and Chip also was selected from this plant 
to be composed in mixed design with SCG Portland Cement 
Type 1. The design was focus on concrete Class 10, 15 and 
20 MPa (C10, C15 and C20). According to the ASTM 
Standard, the concrete strengths were tested on the age was 
3 and 7 days. From the results we found that all designs C10, 
C15 and C20 were shown below: 

 
Conclusion 

From this study we found that the properties of 
crushed stone filler from B. Konkane Pit is the best from 3 
sources and accountable to mix in low strength concrete 
instead of sand while cleaning is required. The results of 
compressive strength rest of mixed design are acceptable for 
10, 15 and 20 MPa. Hence, crushed stone filler from B. 
Konkane Pit is be able to mix instead of sand in low strength 
concrete in case of Oudomxay province. However, these 
results are based on few samplings and operate in the lab 
while trial application is required before in to action and also 
materials from other pits/plants must be tested before use on 
actual construction implementation. 
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