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ABSTRACT

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, 1 1km 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.
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Figure 01: Location of Studied éru;l:ing Stone Plants

Methodology
Cons ider the rate of crushed
tone filler in concrete mixed
des'En
Crushed stone filler sampling Test the properties of Crushed Concrete mixed design with
stone filler rushed tone filler instead of
sand
The usage of concrete suitably
consideration
>10 Mpa | Not o beused
10-15Mpa | Lean concrete
15-20 Mpa | Non hard structure use
>20 Mpa | Suitably general use
Figure 02: Research Conceptual Frameworks
.
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 l@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 '4” stone and 3 sacks of 4” 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

Figure 05: Sampling at Mueang Lha Pit

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.

Figure 07: Sieve Analysis



VERNSONE PHENGSOULITH, KHAMSEUM SOURIYAMATH, PHOUTHONE SAIYASENH, NA SOAYMEXAY, PHONESAVANH XAIYAPHOUMEE, PRAVEN
XA4YAXANG /Lao Science Journal (LSJ), Volume 2, Issue 2 (2025) 5-8

Figure 11: Finer 75pm Test

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:

Table 01: The results of testing the Sieve Analysis (Grading)
Seive Analysis of Crushing Stone Filler

. Percent Passed by Weight
Seive No. Lab Results ASTM C33
(mm) B. Konkane | Angnumhin | Mg Lah Min I Max
9.5 100 100 100 100
4.75 83 100 94 95 100
2.36 25 70 67 80 100
1.18 6 32 42 45 80
0.6 3 15 22 25 60
0.3 2 8 12 10 30
0.15 1 3 6 2 10
0.075 1 2 3
FM 4.8 3.72 3.59

Table 02: The results of testing the Specific Gravity (SG)
Specific Gravity of Crushing Stone Filler

Lab Descriptions B. Konkane | Angnumhin| Mg Lah
Bulk Specific Gravity A/(B+5+C) 2.601 2613 2.564
Bulk Specific Gravity (SSD) S/(B+S+C| 7 644 2618 2613
Bukk Specific Gravity A/(B+A+C) 2716 2,652 2.696
Water Absorption ((S-A)/A)x100 1.6 0.6 1.9

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:
Table 03: The results of testing the Sieve Analysis (Grading)

Seive Analysis of Chip (B. Konkane)
Seive N Percent Passed by Weight
e(“’e )°' Lab Results ASTM C33
mm o Min | Max
25 100 100
19 63 95 100
12.5 34
9.5 12 20 55
4.75 0 0 40
2.36 0 0 305
Table 04: The results of testing the Specific Gravity (SG)
Specific Gravity of Chip (B. Konkane)
Test No.
Lab Descriptions
1 2 Average
Bulk Specific Gravity A/(B+S+C) 2673 | 2673 | 2.673
Bulk Specific Gravity (SSD) S/(B+S+C) | 2683 | 2.683 | 2.683
Bulk Specific Gravity A/(B+A+C) 2699 | 2699 | 2.699
Water Absorption ((S-AYA)x100 0.36 036 | 036

Table 05: The results of testing the Unit Weight

Unit Weight of Chip (B. Konkane)
Test No.
Lab Descriptit
ab Descriptions 1 3 3 Average
Bulk Specific Gravity (Dry Basis) T84 or T85s| 2.673 2.673 2.673 2.673
Density of Water (kg/m3) 998 998 998 998
Percent of Void=[ {(SxW)-M}/(SxW)]x100 41 41 40 40.7

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

Specific Gravity of Cement (SCG Brand)
Flash No.
Lab Descripti
ab Descriptions N 2 Average
Specific Gravity of Cement (SCG Brand) 3.15 3.15 3.15

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:

Table 07: The results of testing the Concrete Strength

Compressive Strength, Mpa
No | Class of Concrete | Sample Code| Age

Sample 1[Sample 2{ Average| ASTM

- 5 5 52.509 >509
1 10 Mpa CLY-1.2 |3 days :.2 5.3 52.50% __0/0
CLY-1",2" |7 days 7.8 7.9 78.50% | >75%
2 15 Mpa CLY-3.4 |3days 7.7 7.8 5-1'.67% 250%
CLY-3",4" |7days| 11.5 11.6 | 77.00% | >75%

-5, . .4 51.759 >509
3 20 Mpa CLY-5.6 idays 10.3 10.4 1.75% | >50%
CLY-5",6" |7days| 154 15.5 | 77.25% | >75%

Figure 12: Concrete Strength testing

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.

Acknowledgements

- JICA HUGETECH for financial supports

- Department of Road-Bridge Engineering, Faculty of
Engineering, nation al University of Laos for Lab
facilities

- Faculty staffs in Faculty of Engineering, nation al
University of Laos for their supports

- Prof. Chihiro Yoshimura and Manabu Fujii from TIT
for their valuable comments and suggestions

- 4™ Year students (Na Soaymixay, Phonsanvan
XAYAPHOUMMEE) for their assistance

References

Anum I, Williams, F. N, Adole, A. M & Haruna, A. C
(2014). Properties of Different Grades of
Concrete Using Mix Design Method. Nigeria:
Adama University of Technology

Svetlana V. Samchiko, Oksana A. Larsen, Irina V
Kozlova, Dmitriy G. Alpackiy & Dheyaa A.N.
Alobaidi (2023). Concrete Modification for
Hot Weather Using Crushed Dolomite Stone.
Russia: National Research Moscow State Civil
Engineering University.

Ilker Bekir Topcu & Ali Ugurlu (2003). Effect of the
use of mineral filler on the properties of
concrete. Turkey: Osmangazi University

N. Venkata Sairam Kumar (2021). Crushed rock dust
as filler material in concrete. India:
Chowdavaram, Guntur Rural

Khamsuem SOURIYAMATH (2002). Construction
Material and Testing. Vientiane: National
University of Laos

Department of Communication and Transport
Engineering (2002). Highway Material.
Vientiane: Faculty of Engineering, NUOL

Department of Communication and Transport
Engineering (2002). Construction Material.
Vientiane: Faculty of Engineering, NUOL

Bounkhong KHONGPHETSANAN (2006).
Reinforced Concrete. Vientiane: Faculty of
Engineering, NUOL

Khamsuem SOURIYAMATH (2007). Concrete
Technology. Vientiane: National University of
Laos

The American Association of State Highway and
Transportation Officials (2021). METHODS
OF SAMPLING AND TESTING (33th Edition).
USA: ASSHTO

Souvanna VONGKHAMCHAN (2007). Strength of
Material. Vientiane: Faculty of Engineering,
NUOL

Santhosh R & Dr.P.Shivannada (2017). 4 View of
Concrete Mixed Designs. India: Reva
University Bengaluru

Jay H Shah & Sachin B Shah (2014). COMPARATIVE
STUDY OF CONCRETE MIXED DESIGN BT
ADDING VARIOUS TYPES OF
ADMIXTURES. India: Parul Institute of
Technology Baroda.

Emphraim M. E & Ode T (2017). Study of Mixed
design for High Strength Concrete using
Locally Occurring 10mm (3/8) all in one
Aggregate Gravel. USA: Rivers State
University.



