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Fig. 6-50 Landsat ETM 2002 with 30 m resolution

51 Quickbird 2005 with 60 cm resolution

ig. 6-
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Fig. 6-52 SRTM with 90m resolution

6.7.2.2 Software and Materials for Application

- Software application for GIS and RS: ArcGIS Desktop 9.2 application & Envi 4.0
application

- Ground operations by using GPS, Garmin M5 1Que, Digital Camera...

6.7.3 Application for Research Work

- Making the geo-referencing of old aerial photograph on the study areas

- Digitization and classification layers from the old and new aerial photographs.

- Analyzing of Remote Sensing and GIS for field survey planning

- Designing buffer zone for the field research which is covered 2km away to each side
from the supposed axes. That field survey covered on area of 4km wide by 125km long from
Angkor to the current borders of both countries.

- Collecting the Archaeological and Cultural data information
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- Pinpointing the all data collected along the ancient road: existing road structures,
temples, water structures, road traces, ancient industries, human settlements, and man made
structures, etc.

- Plot the location of archaeological data information along the ancient road.

- Modification and re-location the Royal Road traces on the maps based on the latest data
survey

- Modification the buffer zone in map according to Royal Road traces found in some part
of its axis

- Verification data collection on field surveys

- Detail mapping of Kol and Bat villages which included such as archaeological sites, old
structures, houses, road networks, hydrological networks, and so on.

- Comparison and analyzing on the current collection data and the existing data in the
past and present

- Producing a new archaeological map of the Kol and Bat villages (see attached map)

- Producing various field survey maps and various maps for using in communication

- Developing Archaeological and Cultural Database.

LIVING ANGROR ROAD FROJECT
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Fig. 6-53 Design work plan for the field survey
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Fig. 6-54 Pinpointing and Plotting Archaeological data collection from the field survey
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Fig. 6-55 Analyzing the lost part of road traces, Identification the Laterite steps

and Ox-cart passages at Dangrek
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Fig. 6-57 Analyzing Archaeological Features of Kol village on aerial photo 1957

Archaeological Mapping Zoning at Kol village, an Arogyashala community
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Bt Villago

Fig. 6-59 Analyzing Archaeological Features of Kol village on SRTM
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Fig. 6-60 Developing Archaeological and Cultural Database

6.7.4 Main Result

- Identification of Royal Road axis from Angkor to Phimai
- Identification of Archaeological Features along the Royal Road

- Identification of human settlement and ancient industries along the Road.
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LIVING ANGKOR ROAD PROJECT

Legend
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Fig. 6-61 Royal Road and Dharmashala



291

@smaar&

LARE Nﬂi'{{)]{ ‘THOM DIST,
LINVING ANCIOE RCAD PROJECT SEETNo  LARFOL UTM
ATEMEE THALICINT EESEATCHEEOICT

T
I

i
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Fig. 6-63 Archaeological Map of Kol village

6.8 Communication

During the ongoing research work within the phase I and Phase II, APSARA team had
opportunity presenting the joint research project in various themes issued from the field work to
public, national and international conferences. Those communications are cited as following:

a- Annual meeting of Technical Committee, International Co-ordinating Committee for
the Safeguarding and Development of the Historic Site of Angkor (ICC), June 5-7, 2006

b- International Conference on "Cultural Heritage: Thais and their Neighbours" at
Silpakorn University in June 22-23, 2006; and "Ancient Cultures, New Technologies" at Maha
Chakrei Sirindhorn Anthropology Center, June 24, 2006

c- Presenting the work in progress within International Conference on "Southeast Asian
Cultural Values: Exchange and Cooperation”, Siem Reap, December 12-13, 2006.

d- Dissemination an abridge of its first phase result for APSARA Authority on May 2"d,
2007. Director General and his deputies, seven Technical Department heads, staffs and

representative from Unesco Phnom Penh office are attended the presentation.
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e- Joint presentation in Live VDO broadcast Lecture from Ban Khao Din Tai, Ban Kruat,
Iron Smelting Excavation Site, May 18, 2007. APSARA Team presented two topics for the
lectures which themes one was "In search of ancient industry: Iron Smelting in Cambodia" and
second was "Kilns and ceramics along the Angkor Royal Road".

f- Joint presentation in 5" meeting of TRF forum, Bangkok May 22, 2007. APSARA
team presented an overall result of first phase work in Cambodia side.

g- Presented the result of the first phase work and next work plan for second phase at 16’ !
Technical Committee of the ICC, Siem Reap, July 5-6, 2007. We got a great success and greatly
interested from this International forum.

h- Joint presentation in International Conference on Technology and Culture, New
approach for local collaborations in GMS sub-region, Princess Maha Chakri Sirindhon
Anthropology Centre, organized by Silpakorn Universty, Aug 20-21, 2007.

i- Joint Presentation in Workshop entitled Science and Cultural Activity for the Next
Generation Khmer-Thai at Phanom Roong Historical Park, Oct. 3, 2007.

j- “Ancient Khmer Road Network: A Case Study of a Royal Road from Angkor to
Phimai”, International Conference on Archaeology in Vietnam-Laos-Cambodia: Towards
Sustainable Cooperation, Vietnamese Academy of Social Sciences, Institute of Archacology,
Hanoi, December 11-13, 2007

k- Presented the Progress Report of LARP to / 7" Technical Committee of the ICC, Siem

Reap, June 2008.

6.9 Field Research to Thailand

a- August 2004, the Thai partner has organized for the APSARA’s team a field survey in
Thailand, after the first successful survey, in May 2004, conducted in Cambodia by Dr Surat
Lertlum in partnership with APSARA's team who had made a survey trip to the Angkor Area to
identify the numerous ancient bridges and rest-houses (dharmasala) as well as hospital’s chapels
dated back to the reign of Jayavarman VII. Theses vestiges are located along two main ancient
roads, departing both from Angkor and leading one to the area of Sdok Kak Thom Temple, the
second one to the area of Phimai. This two-fold survey trips concerning one single topic proved
very successful. After several exchanges of idea with the APSARA’s team, we plan to elaborate a

joint project on these ancient Angkor roads focusing on sociological and cultural research on the
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different ancient settlements as well as the present day local communities living along this axis.
We provisionally call this project Living Angkor Road.

b- Jan 2005, APSARA team along with Thai partner have conducted a field survey at the
region of Sdok Kak Thom, Ta Mean, Muang Tam and Kiln sites in Buriram.

c- Aug 3-5 2005, Living Angkor Road is a join research project Khmer- Thai which has
been giving birth one year ago. Since that time many field surveys have been done in Thailand
and Cambodia. The main objective of this field trip is to make the initial survey for Living Angkor
Road Project as supported by Thailand Research Fund (TRF).

d- February 2006, APSARA's team joint with Thai partner conducted a mainly cultural
research on ancient settlements situated in the region of Ta Mean and Muang Tam.

e- March 28 — April 1, 2006, conducted a research on the field of anthropology along
with Thai partner surveying the communities living along the royal road in the regions of Buriram
and Surin.

f- May 2007, we have attended the important events:

. Excavation on Iron Smelting Site and the Tele Lecture at Ban Khao Din Tai,
Ban Kruad, Buriram

. Joined Reporter and TRF Trip for visiting Dharmasalas along the road in
Thailand side and in Cambodia at Prasat Chan and Laterite Step

. Field survey at Ban Kruad area

. Joined presentation in the 5" TRF Meeting at Bangkok

g- August 2007, a member of APSARA team is invited by Silpakorn University to attend

the International Conference on Technology and Culture, New approach for Local

Collaboration in GMS sub-region, SAC, Bangkok. During the stays at Bangkok, we have

had a field trip to Ayuthaya, World Heritage Site.

6.10 Reporter Trip

APSARA Team has companied the Reporter Trip in July, 26-30, 2007. The Trip has
conducted by Dr Surat Lertlum for "Traveling along the Royal Road from Phimai to Angkor".
July 27" at afternoon, Reporters and LARP team have had an opportunity to meet and welcomed
by Deputy Governor of Uddor Meanchey province at provincial town hall. Three topics have

been discussed at the meeting.
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- Introduction to LARP and purpose of the reporter trip

- Briefed report of first phase

- Future local collaboration project which will be an exchange of culture and
relationship between the local people living close to border of both countries. The

first exchange will be organized in coming October 2007.

6.11 General Conclusion

This is a Socio Historic Study on historic roadway, communication links and human
settlement along the Royal Road from Angkor to Phimai. The research work had been conducted
along the axis in Cambodian side for more than hundred kilometers by Cambodian team. And on
the other side was conducted by Thai team. The exchange for field survey and discussion are
being held some time in Cambodia and some time in Thailand. The Archaeology and
Anthropology are systematically surveyed by the both teams. The Cultural Data Collection from
the study is certainly the most valuable information for the current study and for future research
work on the region.

This is the first time for such successful study taken place across the border of the
countries after the French had done such study almost 100 years ago; and of course it will be a
wealth to enhance the relationship between the countries in region as well. Culture knows no
boundary. Culture is a crucial means to link people to people and developed beyond border in the
region through out the history of Southeast Asian. Road makes people communicate between one
community to others, a country to their neighbors.

Bearing on the existing collaboration of the two countries, it's time for us to write our
own history based on the integration of multi-disciplinary research, local collaboration, local

knowledge, local understanding and most advanced technologies.
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<htmI>
<head>

<title>OpenLayers Example</title>

<script src="http://openlayers.org/api/OpenLayers.js'"></script>
</head>
<body>

<div style="width: 100%; height: 100%" id=""map'></div>
</body>

</html>
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<htmI>
<head>
<title>OpenLayers Example</title>
<script src="http://openlayers.org/api/OpenLayers.js"></script>
<script defer="defer" type=""text/javascript'>
function init() {
var map = new OpenLayers.Map('map');
}
</script>
</head>
<body onload=init()>
<div style="width: 100%; height: 100%" id="map"></div>
</body>

</html>
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<htmI>
<head>
<title>OpenLayers Example</title>
<script src="http://openlayers.org/api/OpenLayers.js"></script>
<script defer="defer" type="text/javascript">
function init() {
var map = new OpenLayers.Map(‘map');
var wms = new OpenLayers.Layer. WMS( "OpenLayers WMS",
""http://labs.metacarta.com/wms/vmap0",
{layers: 'basic'} );
map.addLayer(wms);
map.zoomToMaxExtent();
H
</script>
</head>
<body onload=init()>
<div style="width: 100%; height: 100%" id="map"></div>
</body>

</html>

31N 39 uaAiINIUAUUAAINATIYL Web Browser
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<html>
<head>
<title>OpenLayers Example</title>
<script src="http://openlayers.org/api/OpenLayers.js"></script>
<script defer="defer" type="text/javascript">
var lon = 100;
var lat = 14;
var zoom = 5;
function init() {
var map = new OpenLayers.Map('map');
var wms = new OpenLayers.Layer. WMS( "OpenLayers WMS",
"http://1abs.metacarta.com/wms/vmap0",
{layers: 'basic'} );
map.addLayer(wms);
map.setCenter(new OpenLayers.LonLat(lon, lat), zoom);
b
</script>
</head>
<body onload=init()>
<div style="width: 100%; height: 100%" id="map"></div>
</body>

</html>
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CERR Layer Switcher
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map.addControl(new OpenLayers.Control.LayerSwitcher() );
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@319 Overview Map
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map.addControl(new OpenLayers.Control.OverviewMap());

4. 3anlF9UU93a 010 Goolgle Maps

Y =

9 '
ms3isenlsdayan Google Maps 1iu {15z Avsanzidouiiovosy API key d1151

1 ' = = 1A ' Y1 Yot
ieag URL noU G]NZﬂll15ﬂﬁﬂﬂztﬂﬂuiﬂﬂl’lmﬁﬂﬂﬂ%mElllﬂ‘ﬂ

http://code.google.com/apis/maps/signup.html

And get an API key for your web-site.

However, we will not explain how to sign up in this training
For further information, refer to the following site,

http://code.google.com/apis/maps/index.html
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<htmI>
<head>
<title>OpenLayers Example</title>
<script src="http://openlayers.org/api/OpenLayers.js"></script>

<script src=""http://maps.google.com/maps?file=api&v=2

&key=ABQIAAAARSel2e-uaLsMHMsRaL41sxQMRv3u6BnmjLFPiLNNcMg82Zw

WaxTiDNyXUQfy3miBE6XJ3PyDkcIHOQ"
type=""text/javascript'></script>
<script defer="defer" type="text/javascript">
var lon = 100;
var lat = 14;
var zoom = 5;
function init() {
var map = new OpenLayers.Map('map');
var wms = new OpenLayers.Layer. WMS( "OpenLayers WMS",
"http://labs.metacarta.com/wms/vmapQ",

{layers: 'basic'} );

var gstlite = new OpenLayers.Layer.Google('Google Satellite',

{"type': G_SATELLITE_MAP } );

var gvector = new OpenLayers.Layer.Google('Google Vector',

{'type': G_ZNORMAL_MAP } );

var ghybrid = new OpenLayers.Layer.Google('Google Hybrid',

{'type': G_HYBRID_MAP });
map.addLayer(wms);
map.addLayers([gsatellite, gvector, ghybrid]);

map.setCenter(new OpenLayers.LonLat(lon, lat), zoom);

map.addControl(new OpenLayers.Control. LayerSwitcher() );

map.addControl(new OpenLayers.Control.OverviewMap());

}

</script>
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</head>
<body onload=init()>

<div style="width: 100%; height: 100%" id="map"></div>
</body>

</html>
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11189910 OpenLayers anuamsnlumsenldaudoyanainvnategduuy aaiu
A 2 o ' ~ P} A = o w ' = 9 '
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v U

var larp_aerial = new OpenLayers.Layer. WMS( "LARP Aerial Photo",
"http://larp.crma.ac.th/cgi-bin/larp.wms",

{transparent: 'true', layers: 'Aerial Photo'} );

map.addLayers(larp_aerial);
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HAL BRIDGE: Capacity Check

The design check procedures oullined below are in accordance with BS 5628: Part 1: Structural
Use of Unreinforced Masonry which is based on the limit state principles.

Unit coversion: kN := 1000N ton == 10kN

Given: Bridge details i.e. width, length, spans and dimensions as shown on the attached drawings.

Bridge span 1 approximate length: sp:= L.7m
Bridge span 2 approximate length: 5= 2.4m
Bridge span 3 approximate length: s3:= 1.9m
i §1+52+53
Average bridge span length: 5= = s = 2000mm
Total bridge width: Wd = 6m

Loading will be calculated per unit width of bridge; therefore, the unit width is
wi= Im

1. ULTIMATE DESIGN MOMENT (M)

Assume the critical plane of bending will be parallel to the bed joint and the ultimate design moment at
mid-span of the panel, M, is given by (clause 36.4.2 of BS 5628)

M e Ultimate load-span_length
- 8

Ultimate load on the panel per unit kength of bridge equals to uniform load times loaded area.

In which, Characteristic uniform load is Wi

Partial safety factor for load is vei= 1.2
Therefor, Ult_load = uniform load x area

Ult_load := yp W-s-w Ult_load := f}- Wi
In which: B g s f; = 240 x 10% mm>
Therefore, Ult_load := fi- Wy N per unit length of bridge
Hence

f1- Wy-s
M:= T M:= fz-\\"‘k
50 fi-s 8 3

In which: fi= g f5 = 6.00 x 10" mm

Therefore, M= f5- Wy per unit length of bridge
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2, MOMENT OF RESISTANCE, M,

[

Section modulus (Z) 7= bd
6
In which, width of the block = 1m b:=Im
thickness of the block, d = 700mm
b-d
Therefore, section modulus is Z:=

2 |¢

Z=81.67x 1!}6mm3

Moment of resistance

per unit length of bridge

The design moment of resistance, Md, is equal to the moment of resistance when the plane of failure

is parallel to the bed joint, Mycpar

Hence,
Mg = Mgpar

In which, the characteristic flexural strength (Table 3, BS 5628) is

the partial safety factor for materials (Table 4, BS 5628) is

the section modulus is

Therefore, the desgn moment of resistance is

DETERMINATION OF MAXIMUM UNIFORM LOAD (Wk)

For structural stability:

fkxparZ
i DDA E
lm
N
fixpar = 0.25 e
mm
tm= 3.5

Z=8167x 1061‘:1m3

kap:,,-z
Mgi=——
Tm

Mg = 5.83 x 10°N-mm

M = My

M= f- Wy < My

Hence the maximum uniform load that the bridge can resist is

N kN
Or Wi =9722— or Wi =972—

My
W= —
f
-3 N
Wi =9.722x 107 °
mm
1
or Wi = 0.97 —
o2
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