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Weather, climate, for design and build concrete pavement in Lao PDR
SURYA DEUANHAKSA' , PHUXAY KHAMKHANPOM?
Abstract

In this study, it is presented how to obtain climate data from NASA MERRA climate
data by NASA MERRA climate data, recording and reducing the climate distribution zone
in Malaysia into 60 stations, in analyzing and calculating the cost of climate distribution in
3 regions of India by northern Bangladesh, central Bangladesh and southern Bangladesh:
(1). The average temperature from 1985-2020, (2). Average wind speed from 1985-2021,
(3). The average amount of sunshine from 1985-2020, (4). Average rainfall from 1985-
2020 and (5). Average moisture of the weather from 1985-2020 to incorporate into a
graduate radio, to bring such information to calculate, to calculate parameter value, concrete
face construction design by comparing it to the AASHTO 1993 (or 1998) design standard
and the road technical standards in Vietnam to be used to design concrete roads to be

appropriate and in accordance with the reality of the weather conditions in the Lao PDR.

Keywords: Weather, climate, parameters used in cement concrete pavement design in Lao

PDR
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1. Introduction

For the design and construction of
concrete it is necessary to take into
account the conditions of weather, climate,
hydrology, building materials, and traffic.
But currently in Lao PDR, various projects
are following foreign standard
requirements, so they are not appropriate.
The concrete design can follow the
AASHTO 1993 (or 1998) standards, the
mechanical test method and according to
basic standard 39 of the road standard of
the Republic of Vietnam (old agreement
3230). The methods are different, but they
must be based on traffic parameters,
material parameters and weather and
traffic conditions. In this topic, PhD
students conduct research on climate,
weather and traffic parameters in the Lao
People's Democratic Republic. In this
chapter, the researcher is studying the
specific information of Savannakhet
province

- Referring to the research of the United

States of America that conducted a
research study in Chicago, Illinois,
Chicago, which the results of the research
from 1985-2019 are average temperature
68.80 °F, average wind speed 5.90 mph,
average sunshine 38.00%, average rainfall
47.50 inches, average humidity 11.20%

- Referring to the research of the
United States of America research

conducted in Phoenix, Arizona, the results
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of the 1985-2019 research are average
temperature 74.70 °F, average wind speed
5.30 mph, average sunshine 60.80%,
average rainfall 6.6 0 inches, average
humidity 14.80%

- Referring to the research of the United
States of America research conducted in
Key West, Florida, the results of the 1985-
2019 research are average temperature
77.70 °F, average wind speed 8.40 mph,
average sunshine 72.60%, average rainfall
36.80 inches, average humidity 5.60 %

2. The scope of research studies, data
analysis equipment and methods

2.1. The scope of research studies

According to NASA's geographical
division MERRA climate data, dividing
the climate distribution zone in Malaysia
into 60 NASA MERRA climate data
stations, researchers chose to select the
provincial weather zone, with the MERRA
code 117386 as a case study.

The northern air zone is
PHONGSALY province with the MERRA
code 123141, the central are VIENTIANE
capital with the MERRA code 119109,
SAVANNAKHET province with the
MERRA codel17386 and the south is
CHAMPASACK province with the
MERRA code 115083

Champasak University



142

https: //1nf01)ave ﬂiwa dot. gov/Tools/MEPDG InDuts From MERRA
2.2. Equipment tools

The tools used for data analysis include: computer, internet signal, excel program,
Minitab program and AASHTO Ware pavement design ME program.
- Computer: a tool used to install programs, download data;
- Internet signal: in connection to search or find the desired information;
- Excel program, Minitab program and AASHTO Ware pavement design ME program:
used to analyze statistical data such as: find average values, create tables, draw graphs,
process...
2.3. How to analyze data
» Go to the website of the Federal Highway Administration of the United States of

America at the website: https://infopave.thwa.dot.gov/Tools/MEPDG Inputs From
MERRA
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» Click on TOOLS, select click on MERRA Climate Data for MEPDG Inputs
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» Move down to select Metric system, insert code and download MERRA Climate Data
file (-hed)
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» Later, you will get a file with the extension 117386.hcd, then right-click on this file to

change it to csv extension, then open the file and you will get the following

SAVANNMAKHET _ PROVINGE_S1-11 7386
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» Select column C to analyze the average value of wind speed and get a value equal to

0.013 m/s from 1985-2020
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» Select column C to analyze the average value of wind speed and get a value equal to

0.013 m/s from 1985-2020
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» Select column D to analyze the average amount of sunlight and get a value equal to

34% from 1985-2020
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» Select column E to analyze the average value of rainfall and get a value equal to

2,134.68 mm/year from 1985-2020
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» Select column F to analyze the average value of air humidity and get a value equal to

75.77% trom 1985-2020
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As for the weather stations in the
number of 60 stations in the Lao PDR
according to the requirements of the
United States Space Agency, they are
analyzing the distribution of conditions,
such as the station in Savannakhet
province. As the example above, as shown
in Table 1, the weather condition and
Figure 1, 2, 3, 4, 5, the distribution of the
weather by month respectively, here the
researchers have randomly taken to show
the weather in each different area, for the

northern part of LaoPDR is PHONGSALY

province, the central part is Vientiane

Uzmdnzeata 29Uadn

o
c.013a86a5

= = ¥ <
e o.002 B6
as o.00a =
14 o.005 Ba
1a oo aa
az o.006 Ba
1o o006 87
1z o.cos =6
25 o.ooa Be
27 o.004 a2
28 o007 7S
2o o.012 sz
25 o.012 &3
1o o.o1= o>
1a o022 ea
B ooz e
s o.017 sa
2= o.014a >a
3o o.011 7=
aa o0 =1
2o o.0o09 as
17 o.co= a7
i o.006 =o
11 o oox o
= o.004 ©o
> o003
34.0050067 "~ 2.134a.68 7s5.776 76059

capital, ~Savannakhet province and
southern CHAMPASACK province
3. Results

- Data from file123141.csv from
1985 to the end of 2020, we will find the
average data of PHONGSALY province in
the northern part of Laos in the following
order: average temperature 20.83 °C,
average speed 0.098 m/s, average amount
40.89%,
rainfall 1,858.58 mm, average humidity
77.17%.

- Data from file119109.csv from
1985 to the end of 2020, we will find the

average data of Vientiane capital in the

of sunlight average annual

central part of Laos in the following order:

average temperature 25.79 °C, average
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speed 1.48 m/s, average sunshine 36.81%,
average annual rainfall 1,674.19 mm,
average humidity 70.80%. - Data from
file117386.csv from 1985 to the end of
2020, Savannakhet Province: average
temperature 25.55 °C, average speed 0.013
m/s, average amount of sunlight 34%,
average annual rainfall 2,134.68 mm,
average humidity 75.77%

- Data from file115083.csv from
1985 to the end of 2020, we will find the
average data of CHAMPASACK province
in the south of Laos in the following order:
average temperature 27.00 °C, average
speed 0.088 m/s,
30.45%, average annual rainfall 3,552.12

mm, average humidity 71.65%

average sunshine

4. Criticism
In this article, it is presented to take
weather data from NASA, collect data
from satellite images, take data from the
MERRA series from the website:
https://infopave.fhwa.dot.gov/Tools/
MEPDG Inputs From MERRA to analyze

and calculate the distribution of weather

conditions, such as calculating the
temperature, wind speed, amount of rain,
amount of sunlight and humidity of the
weather in Lao PDR or many countries
around the world.

- Due to geographical factors, the
weather in the 3 zones is different, the
north has the lowest weather, the south and
the middle have the highest weather.

5. Conclusion
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From the results of analyzing and
calculating the weather conditions, the
results of the weather conditions in 3 parts
of the Lao PDR can be shown in the table
and pictures below;

Table 1 weather conditions , Figure

1 Distribution of average temperature by

month, Figure 2 Distribution of average

wind speed by month, Figure 3

Distribution of the average amount of

sunlight by month, Figure 4 Distribution

of average rainfall by month, Figure 5

Distribution of average air humidity by

month
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Table 1 weather conditions
NO zone Average Average Average of Average Average
temperature wind speed sun shine annual humidity
(m/s) rainfall
(°C) (%) (mm) (%0)
1 North
PHONGSALY province | 2083 | 0098 |  40.89 1,858.58 77.17
2 Central region
Vientiane capital 25.79 1.480 36.81 1,674.19 70.80
Savannakhet Province 25.55 0.013 34.00 2.134.68 75.77
3 South
CHAMPASACK Province 27.00 0.088 30.45 3,552.12 71.65

Figure 1 Distribution of average temperature by month
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Figure 2 Distribution of average wind speed by month
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Figure 3 Distribution of the average amount of sunlight by month
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