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Chiang Mai Wall via Satellite Image

Making Right Angle by using 
Pythagoras Theorem

It was used by people in Babylon, Egyp, Greek and Roman.

The Babylonian tablet Plimpton 322

This mathematical tablet was recovered from an unknown 
place in the Iraq desert. It can be determined, apparently 
from its style, that it was written originally sometime 
around 1800 BCE. It is now located at Columbia 
University.



Examples of (a,b,c) Written on Clay How to Built a Square

Adjusting the Level

Vertical Line

Horizontal LineRight

Horizontal Line

Vertical Pole

Ground before 
adjusting

Adjusting the Level (Cont.)



Adjusting the Level (Cont.)
Adjusting the poles to the vertical and 
leveling the ground by the ancient people 
in Suvarnabhumi (cont.)

Notch with holes The cultivated soil 
is attached to the 
hollow hole of the 
bamboo.

Bamboo about two-palm size 
and at least 2-meter long

Adjusting the poles to the vertical and 
leveling the ground by the ancient people 
in Suvarnabhumi. (cont.)

Rope attached to plumb

Pole

Adjusting the poles to the vertical and 
leveling the ground by the ancient people 
in Suvarnabhumi (cont.)

If the ground is not 
on level, the plumb 
will not point to the 
middle of the 
triangle base.

If the ground is on level, the plumb will 
point to the middle of the triangle base.



Adjusting the poles to the vertical and 
leveling the ground by the ancient people 
in Suvarnabhumi (cont.)

Horizontal Ground

Water Level

Pond

Vertical
Pole

Aim Level

The world and the rise and fall of the sun, 
according to the belief of the Brahmins (พราห์ม)

Sunset Sunrise

West East

North

Mt. Sumeru
เขาพระสเุมรุ

South

Cancer

Cancer

Aries and 
Libra

Sunshine in Chiang Mai City

Jun 21

SunriseSun Set

Dec 22

May 15 & Jul 30

Apr 13 & Aug 31

Feb 4 & Nov 7

North

South

Mar 21 & Sep 22
West East

Solar is perpendicular 
to Chiang Mai City on 
May 15 and July 30

Sunshine in Chiang Mai City (cont.)



Sunshine in Chiang Mai City (cont.)

North

South

West East

Noon AfternoonMorning

Shadow 
Top Line

Pole

Length of Shadow 
Each Time

Sunshine in Chiang Mai City (cont.)

Finding 4 directions in Chiang 
Mai Wall Construction
 Step 1 : Adjust the area planned to be the center of the 

city. Take a long straight pole to the ground and make 
it vertical. 

 Step 2 : Draw line of the top shadow from the first step 
from the morning to the afternoon.

Pole
Afternoon 
Shadow

Morning 
Shadow

Top-Shadow 
Line

The shortest shadow is at noon and 
points to the north.

 Step 3 : Check for the shortest shadow.

Finding 4 directions in Chiang 
Mai Wall Construction (cont.)



 Step 4 : Validate the accuracy of the North.

Finding 4 directions in Chiang 
Mai Wall Construction (cont.)

Morning 
Shadow

Afternoon 
Shadow

The second polesThe first poles

Noon Shadow

 Step 5 : Set the north pole and south pole as 
reference points by staying on the line between 
the first two poles from step 4. 

 Step 6 : Create a rectangle.

Finding 4 directions in Chiang 
Mai Wall Construction (cont.)

Finding 4 directions in Chiang 
Mai Wall Construction (cont.)

 Step 7 : To embed the city pillar and check if 
JHKI is a square. 

Finding 4 directions in Chiang 
Mai Wall Construction (cont.)

Noon Shadow
Afternoon ShadowMorning Shadow

Position of the city pillar.



Finding 4 directions in Chiang 
Mai Wall Construction (cont.)

Shadow 
in the 

morning

Shadow 
in the 

afternoon

Using the city pillar to find a city 
wall corners and gates

Main Poles

Using the city pillar to find a city 
wall corners and gates (cont.)

Using the city pillar to find a city 
wall corners and gates (cont.)

Tha Pae
Gate

Suan Dok
Gate

Former Chiang Mai Gate

White Elephant Gate
(Chang Puek Gate)

Ku Hueang Corner Katam Corner

Sri Phum cornerHua Lin Corner 



Questions

1. Where is the Chiang Mai City Wall?
2. In the past, the East believed that the world was flat. What 

did they think that the world is floating above?
3. For the East’s belief in the past, what was at the center of the 

universe?
4. What belief created a moat around the Chiang Mai City 

Wall?
5. What is the day that the sun rises at the exact east?

Questions (Cont.)

6. What is the day that the sun rises to the south the most?
7. To start building the Chiang Mai city wall, what did they 

need to do first? 
8. What did Lanna people use to adjust the level of the floor? 
9. What did Lanna people use to set the pole perpendicular to 

the ground?
10. What did Western countries use to create the right angle of  

large buildings in the past?

Questions (Cont.)

11. What did the East use to create the right angle of  large 
buildings in the past?

12. In the documentary, what is the error percentage of a right 
angle for large buildings of Western countries in the past?

13. In the documentary, what is the error percentage of a right 
angle for large buildings in Angkor Wat, Cambodia, in the 
past?

Answers

1. Chiang Mai
2. The Earth is above the water and the water is above the wind.
3. Mount Sumeru.
4. The belief is that the earth is floating on the water.
5. Mar 21 and Sep 22.
6. Dec 22.
7. Make the level of the ground to be flat and horizontal.
8. Gable (จัว่) with isosceles triangle shape.



Answers (cont.)

9. Plumbs. (ลูกดิ่ง)
10. The Pythagoras theorem.
11. Sunrise and Shadow.
12. 7-15%.
13. Within 3%.
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