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- 5.1

(1)

(2)

CHAPTER 5 BASIC DESIGN {Group I)

Basic Principles
'Basib Conditions of the Project
The basic coﬁditiohs of the”project are as follows:

+ All bridges are divided into two groups:

Group I ¢ Subject of applying the steel materials supplied
SRR by Japan

Group II: Subject of construction by Japan under Grant Aid

Bridges in Group I are the respdnsibiiity of Thailand in terms of
design, coﬁstructiqn and erection of the superstructures
(including'thé c0nstructi0n,0f épprbaching roads and bridge
. concrete decks){ Fo:.these pﬁrpéses, the procurement of ‘local

materials and equipment is necessary.

* Each group is further divided into ‘two construction phases!
Phase I-and-PBése'II.f'Each phase must be completed within one
year.. The construction period of Group 1 starts from the date the

Grant Aid materials arrive in Bangkok port.

* The climate is divided into a rainy season and a dry season, which
will restrict the construction period. A proper method of

execution should be considered in advance.

* Bridges are scattered throughout the northeast region in Thailand
which makes it difficult to obtain good quality concrete and to

‘ensure quality control.

Superstructure

1) Adoption of Non—Composite and Simple-support Girders

PWD has little experience with steel structures. Therefore,

non-composite and simple-support girders have been adopted.

2) Adoption of Weathering Steel
Weathering steel (SMA --- W) has been adopted.because it is
maintenance free.. Though the color of the steel is limited to

dark brown only, it matches the color of laterite pavement.
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(3)

Substructure.

In accordance with: the pollcy of conformlng to the SthCtUtal

standards used in Thalland the f0110w1ng have been selecLed.

* Abutment: . The T type or -standavd pxlo bent Lype ‘can be
adOpted. |
: ?iefé o : Standard plie bent Lype shatl be adopted in

cases where the helght above the r1ve1 " bed 13

=1633 than 7 m.'

For the he1ghts exceed‘ng 7'm, a

shallow support 1ayer or’ spread Eoundatlon, the

wall type or the column type shall be used,

* Foundatibn.Pile: Standardﬂpiie,i'
| ~.'Rcirype 350 x 350, 400.% 400

(%) Br1dge Spec1f1catlons
1) Determxnatlon of the Cross Sectlon of R1vers and Bridge Length
In pr1nc1ple, a slope ratlo of 1:1.5 is adopted for- river
‘embankment, and river cross sectlons are obtained by taklng the
slope ratio and field survey into account.
“2) Determlnatlon of the Bridge Width o
The. follow1ng fable llSLS the four classes of rural roads for
_ bridge widths.
Class.fPaﬁément .,,_ Pavement”ﬁfdth'._'Siaéwéik .5,:-Tota1 Road Wideh
not less than not less than
1 Concrete, Asphalt Co S
. . . 6m- 2m on each side
‘Concrete, Asphalt, not less than not less than
2  Laterite, _ : o _ o
'~ Qthers . . 29m 1.5m on each side
: ' ‘not less than : :
3 N : A _nob less than 6m
. 3.5m 3 o
not less than L -
4 " ' not less than 5m

3.5m
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-~ gectlons.

§gme rural roads have the following standard bridge cross

Roadway Width 4.0m (Class 3.4)
L 7.0m (Class 1, 2)
“ B 8,0m (Class 1, 2, 3, Local)
F:oﬁ tHe ébove, the following two widths for Group 1 bridges are
‘selected:
2 lanes 7.0m
1" lane 4, 0m

The sidewaik'width is determined to be 0.5m, which is the

. smallest of the. standards,

5-lane o

. - 8,600

i '

30_0 500 ) . 7,000 500 3(110
2% 2 %
L J &4 —1

I-lane

: 5, 600

A ' 7
300 500 4, 100 500! 300+

- 3
i
H

Determination of the'Bridge Elevation

Bridge elevation is determined by setting'the'bottom of girders

lm above HWL to comply with PWD standards. Vertical curves
" shall be set in approaching roads. Bridge girders shall be

_ ievel after const:uction.

The profile of épproaching-roads is .ag follows: -

Curve length: mpré-than 30m or bridge length/2
Grade : less than 5%
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4) Allgnment of the Center Line - _
Since bridges in Group I is genelally not long, no modlflcaﬁlon

is added to allgnment,-excepL_for.brldges'ih 05.05 with sharp

curves in both approaching roads.

Site Survey

General

Topographlcal and geologlcal surveys must be conducted by PWD (Rural
Road Division). The survey of the Japanese side was conducted to
determine or confirm the follow1ng items,

. bfidgg 1ength

* need for detour during construction period

+ traffic volume

* possibility of transporting girders

Hydrologic Conditions

Many'fributariéé of the Mekong River are located in the northeaét
reglon forming a border between Thailand and TLaos. Many small
rivers connect these tributaries to lakes. A flat topography or
”Khorat plateau" causes the river to flow very slbﬁly and flood
during the rainy season. The main rivers are the Mum, which meets
Mekong River 80 km ééstlof Ubon.Ratchatani,_and two branches of Chi
River. Consequently, the area subject to the above~mentioned
flooding forms a basin for Mum River and Chi River, which are Qefy

winding rivers.

The annual rainfall ip this area reaches an average of 1,100 mm (940

mm in Nakhom Ratchasima and 2,177 mm at Nakhon Phanom facing Mekong

River). 90 percent of the annual rainfall:is recorded during the

rainy season (May to Oct.).

To'désign the bridges (eépecially'détermihing the bridge.length);
the_water level aud river width in case df:flooding at the site must

be congidered. Tt is realistic'to survey WWL and the river width

_durlng past flooding, and -to use such survey results in the d351gn

because hydr010g1cal analy31s is 1mpre331ble.
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5.3 Detefminétion of the Bridge Type

5.3,1"Determinatidn of the Superstructure

-BrlngS in Group I will use the steel materials Supplled from
Japan's under Grant Ald and will be constructed using the H-shape
steel due to technical ease and reduced cost. Consequently the

maximum span 1ength is 20m. The number of spans is- 2 at most.

5.3.2 Deternination of the Substructure

In principle, the fpllowings have been in accordance with PWD

standar_d's.' _
Abutment -~~~ Pile ‘bent type or inverted T type.
. Pier ~=—  Pile bent type for height less than 7/m above
' river bed. Wall type or column type for

height of wmore than 7 m and for spread
foundation.

Foundation pile -—— RC Pile [__! 350 x 350,

' [:} 400 x 400

Table 5.3-1 shows the lengths, widths and spans of all bridges.
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- Table 5.3-1

Unit:
i . . ; L ﬁgigciﬁg Proposed Final. Span
NG.. Blr!.s.ig‘e No- . Name of Erxdge. Br. Length Br. Length Br. Length : Width. P
1 02:02 Huai Nong Ben .20 25 25.89 7.0 . 1_2‘5 ¥ 2
5 02 03 Huai. Tnag 20 25 29.89 7.0 - 14.5% 2
'3 030l  Huai Khon Tha 16 20 20,46 7.0 20:0
T4 01 02 Hiai Yai 22 25" 129,89 7.0 W45 % 2
5 . 0303 . Huai PhaiNo. 1 14.5 18 20,46 7.0 200
& 03 04  Ruai Huai No. 2 10 15 19.46 7.0 19.0
7 04 04 Huai Na Khoi. = 12 20 20,46 7.0 20.0
8 04 05 Huai Na Kiathum 10 .20 20.46 7.0 . 26.0
g G5 04 Lam.Ta Khong ¥o. 1 12 15 19,46 4.0 19,0
10 .65 g5 Lam Ta Khong No. 2 20 30.89- 4.0 1;.0 x 2
11 06 01  Huai Sieo 27 30 33.89 7.0 16,5 .x2
12 06 03 Huai Lom Khom Ne. 2 10 - 15 19.46 7.0 19.0
13 06 04 - Huai Wa- 10 LS 16.46 7.0 16,0
14 07 .07 Huai Po 14.5 20 120.46 7.0 20.0
15 07 08 Huai Ngui 22 30 30.89 7.0 15,0 = 2
16 0801 Buai Wang Pla Siuwm 21 25 '25.89 “ 7.0 12.5 x 2
17 08 02 Huai Na Pong 15.5 20 20.46 7.0 20.0
18° 0803  Huai Khaen 15.2 20 20.46 7.0 20.0
19 08°04  Huai Khaen Long Yo. 1 17.5 20 20.46 7.0 “20.0.
20 08 05 Huai- Khaen Long Mo, 2 17 20 23.89 7.0 1.5 x 2
21 09 01  Huai Pla Pong 20 25 25,89 7.0 12.5x 2
22 09 03 - Huai Sizo No. ) 22 40 34.89 7.0 17.0 x 2
23 90 04 Huai Siao Mo. 2 2% 40 25.89° 7.0 12.5 x 2
24 10 01 Huai Palan Muang 22 25 25.89 7.0 12,5 x 2
25 710 02 MHuai Kantruat 20 25 20.45 L300 20.0
26 1303 Ben Na Kae 30 30 30,89 7.0 . 15.0 x 2
27 12 02 tluai Thamo’ 18 20 20,46 7.0 20.0
28 1301  Huai Sieo Mo, I 16 20 - 24,89 7.0 12,0 x 2
.29 13 02 Huai Siec No. 2 9 15 19,46 7.0 19.0
30 13 03 Huai Ban Mui 12 30 30.89 7.0 15.0 x 2
3t 13 04 Huai Ran 15 20 22.89 7.0 11.0 x 2
32 13 05 _ Huai Bang Phuan Mo. 1 - 12 20 20,46 4.0 20.0
13 13 06 Huai Bang Phuan No. 2 16 20 20,46 4.0 20,0
34 14 04 . Nong Bung Mo HMo. 1 "B, 15 18.46 7.0 - 18,0
35 1405  Nong Bung Ho No. 2 12 15 18,46 7.0 18,0
36- 14 06 - Nong Bung Mo No. 3 23 25 . 25.89 7.0 14,5 % 2
. 37 14 07 Nong Bung Mo No. & e 18 20,46 7.0 "20.0
38 15 03 - Huai Sa Do 25 30 30,89 7.0 15.0 % 2
39 15 04 Huai So Phra 2i " 25 27.89 7.0 13,5 x.2
40 15 05  Huai Shoek 25 30 30. 89 7.0 150 % 2
41 15 06 Huai Khaen 24 .25 32.89 7.0 16,0 x 2
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5.4

5.4.1

2.4.2

5.4.3

Superstructure Design

Design Ceiteria

'~.Désign Specifications: AASHTO Standard Specifications
S (13th Edition, 1983)
. Live Load: 182044 (MS18)
: : Sidewalk —-— 300 kg/m?
. Température Range: : 159¢
+ Siab Concrete: : fe' = 210 kg/em?, w = 2.4 t/m3
B Pavement' ' Concrete 2.4 t/m3
. Maxxmum Member Length. 15.5 m
(Max. Steel Material Lemgth -—- Limited
_ by inland transport in Thailand)
"¢ Steel Materials: JIS SMA4LIW, Fy = 2,400 kg/cm
Fa = 1,400 kg/cm?
SMASOW, Fy = 3,600 kg/cm
Fa = 2,100 kg/cm?
* Railing: Steel

{Melted Zinc Galvanizing)

Supérstructure

Figure'5.4—l shows typical general views of H-shape steel bridges
and their standard cross-sections that conform to the design

standards of Japan's Ministry of Construction.

table 5.4~1 lists the calculation results of all bridges. Tables

S5.4-2 and -3 list the reactions of superstructures.

Weathering Steel

Weathering Steel will be used for the superstructures, taking into
consideration a reduction of maintenance costs for the Thai

government.

‘In the application of this steel, attention must be paid to the

following structural details.

. ExpanSLons must be so designed that the rain water does not drop

down through them.

2. Drainage pipes must reach down to such a position that the water
does not splash to the steel of girders.

3. Thé'draiﬁage around shoes must bé provided.

4. Corners of the steel members’ mu st be so designed that water does

not remaln.
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TABLE‘._ 5.4-1 Main GBirder Section and Stress (Gruop | )

Smn TR O 11:. [T 25 Ces |1 TTS s T | s e 18 It s | o |
Radway Vidth @ | 7| 7 | 7 ERRE ) R T 7 (O 7 3 7
fain Girder Siza. | wrooxa0s | roox3a0 | H700x300 | ?’7'0..933'90' 792> 300 | 800300 | y7923¢300 | 1830300 18005300 | A900X300 | 900X 200 | 1900300 | K00 300 | #912x302 | Kotz 302 | Hoi2x302
Steet Grade | s | osmso | swso | swso | swso | sws0 | siso | swso | S1s0 | SAs SUs0 | SMs0 | saso SHAS0 SUS0 | s
Moment of inért'ia_ em') | 2b1000 201000 201000 201000 | 254000 ! 292’00_0-—”_ 254000 ! 345000 | 411000 | 411000 §11000 1 1000 411000 498000 | 498000 498000
g Qg ' Area of Crasé'Sec;i:ion @) | s | mss | mss | s 24_3.4_ et Y : i vo.e | 3098 | w098 | 2098 309.8 098 | 361.0 | %640 | 364.0
§§ Section fodulus  (ca®) | 5760 | 5780 S0 | sTe0 6410 Te0 | e0 | 760 oo | 910 990 | 9120 9140 losoo | 1000 ! 10800
Plastic Section Modulus (ca?) | 6160 660 | 610 | 6360 7290 200 | 7m0 E 8910 10850 10450 10450 | 10450 10450 | 12500 | 12500 | 12500
Z | Cosevieload - Cbw) | LI | 578 | 948 101.8 | 161 1309 | 1090 | s | 1560 162.0 170.0 145.8 162.1 153.2 ! 176.5 172.9
EE taxims Design Load  (tom) | 148.5 | 160.6. 172.9 185.3 | 205 1 2363 | ws.r | 2094 | 280 | 9.5 303.2 26.9 | 275.1 9.0 | 18 301.7
8 Stress  (kgscu) ! s | 1528 | 1645 ver | ousn 179 } oo | s 168 1772 1860 £ 1596 1773 st | i e j
‘Z’C; Miouanle Stress (ke/ca?) | 2100 a0 | ae | 210 0 | 200 | 20 |00 | 200 2100 a0 1 2100 2100 no | o200 | omoo |
E | vaxinum gending Strengit (ira)| 232.6.° '. 226 _ 1 232.8 g 826 262. { 2966 | 2621 | 3208 3.2 | 3.2 | 3762 f 376.2 376.2 150.0 ! 150.0 i 150.0 E
. | Serviceztbadr Ko '3_4.9 25.8 g %6 | 3.3 ®s | w2 | o | 0o | 22 12.8 13.4 f 34.9 36.2 3.8 | 33 ! %3 |
& Maximua Besign Load () 6.8 | 672 68.4 - | 69.6 ! 719 ! 4.0 | 6. | g 75.0 77.0 78 | 78.3 | s24 | s24 | 838 . 63.9 : 65.1
2 Stress (kS 412 472 - 31 440° - 370 384 03 | a2 32 317 VY 258 268 236 E 245 ! 292
3::_ Atowable Stress -(ke/ca?) | 1200 | 1m0 | 1200 | 1200 1200 | 1200 1200 o | 1200 o120 |10 1200 200 1200 Il 1200 ! 1200
Z | aximonStear Force () | 1878 | 167.8 | 167.8 6.8 | wrz | 2073 | 2073 | 250.7 w74 | 2674 | aera | 2678 267.1 300.8 | 200.8 ! 3008
%f beflection L | /1 | rosms | wms | Lss sy | 1w | wwe | e | oL |ouse ss | oLee | Lme |ouest i /838
§ Allovable Deflection Lo | 1m0 1/800 | 10800 | 180 | 1s800 | 17800 | 1m0 |0 |1/s00 | L300 /g0 | Lsso0 |o1/E0 | 1300 Ve
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T#ble 5.4~2  Superstructure Reaction for One Abutment (Group 1)

Table 5.4~3 - Superstrdcture Reaction for Ome Pier {Group 1)

Span .Rm‘tdway | Vertical Reaction (1) Wind (l.)

) qulh o o o {(Nlorizontal}
' ) Dead Load I1ve Road Tolal

11 7 41.1 49. 7 0. 8 1.39
1.5 T R EN " 50. 5, 03.5 | 1.45
T ] 4408 51,3 96. 1 1.52
12,5 T 18. 7 5.9 98.6 1.58
NE 5005 53.1 108.6 1800
4.5 7 54.2 | 4.2 108. 4 1.94
18- 7 39. 4 28.5 67.9 1.99
15 7 56. 1 54. 7 110. 8 211
16 7 | 59.8 55,7 115.5 2,26
16.5 7 61.7 56. 1 117.8 2.33
It 7 63.5 56. 5 120.0 2. 41
e | T T 0.5 57.3 127.8 253

19 4 50. 0 30. 8 80. 8 2. 67

19 7 74.5 57.9  132.4 RN
oo | A 52. 6 30.8 83. 4 2. 83

20 7 78.4 58.6 137.0 2.83

Spah Raédwéy Vertical Reaction (t) (Hgigioﬁtil)
w  ash '
.Dead Load Live Load Total Lateral
11 - 7 82.2 51.3 133.5 2,78
115 7 86.0 52,2 138.2 2.90
12 7 89.7 53.2 142.7 3.04
12.5 7 93.4 53.8 147.2 3.16
-13;5 7 100.9 55,2 156.1 3.60
14.5 7 108.4 56.4 164.8 3.88
15 4 78.9 30.7 109.6 3.98
15 7 12,1 57.0 169.1 4,22
16 7 119.6 . 58.1 177.7 4.52
16.5 7 123.3. 59.2 182.5 4.66
17 7 127.1 0.2 187.3 4.82
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5.5 Substructure Design

5.5.1 Design Critéria .
"Design Specifications: AASRTO Standard Specifications

: : o . -+ (13th Edition, 1983)
Wind Load}_. 150 kg/m L :
Concrete: . fe'' = 210 kg/m2 {fca = 70 kg/cmz)
Réinforcement Steel: fy = 2,400 kg/en? : :

' - '.(fa = 1,200 kg/cm2 for Pldln Bat).

_ - A{fa = 1 400 kg/Cm2 for Deformed Bar)
Backfill Soilt §= 1.8 t/md, 4 = 300

. ' Surchargg lt/m“' ? 

5.5.2 Substructdre.~

Figpré 5.5-1 shows standard abutments and piefsrof bridges of
Group L. . . L ' h

Table 5.5-1 lists the fighres of substructures.n
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SUBSTRUCTURE ABUTMENT
SCALE 1:100

Fig. 5.5-1 A
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Fig. 5.5-1 B
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Table 5.5-1 Figurés of Piles

Span

Height Width

Reaction from

Br. No. Superstructure (t) - Pile Size :Number
. h(m) (m) Rd: Rl Total - L
02.02  12.5™ 3.0 _7.0'” 93,4 53,8_r147.2_“350mm3350Wm 4
02.03  14.5 x 5.5 7.0 108.4  56.5 164,38 400 x400 4
03.02  14.5 x 3.0 7.0 108.4 56,5  154?8"405 %400 4
05_95_=_”i5.0 x 3.0 40 78,9 30.8 109.6 350 x350. 3
06.01 . 16.5 x 5.0 7.0 123.3 58.6 1825 400 x400 4
08.01  12.5 x 5.0, 7.0 93.4  53.8-147.2 350 x350 4
09.01.  12.5 x 4.0 7.0 934 53.8 1472 350 350 4
09.03 = 17.0 x 4.0 7.0 127.1 59.0 187.3 400 %400 - 4
09.04 R x 40 7.0 93.4 53,8 147.2 350 x350 4
10,01 12.5 x 4.0 7.0  93.4 53.8 147.5']356"x350- 4
11,03 15.0 x 2.7 7.0 1121 57.0 169.1 400 400 4
13,01 12.0 x 2.5 7.0 89.7 53.0 142.7 350 x350 - 4
13.03  15.0 x 3.0 7.0 12,1 57.0 169.1 400 x400 4
13,06 11.0 x 3.0 7.0 82.2 51.3 133.5 350 fiiéc 4
14.06 125 x 3.0 7.0 93.4  53.8 147.2 350 350 4
15.03  15.0 x 4.0 7.0 112.1  57.0 169.1 Wall Type  Spread
1506 13.5 x 7.0 7.0 100.9  55.2 1561 Wall Type 8
15.05 . 15.0 x 35 7.0 1121 57.0 163.1 400 x400 4
15.06  16.0 x 5.0 © 7.0 119.6 58.1 177.7 400 xh00 4
assumed allowable bearing capacity
350 x 350 Ra=45t/pile
400 x 400 Ra=55t/pile
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CHAPTER 6 BASIC DESIGN (Group I1)

6.1 Basic Principles

)y
(2)

(3)

(4)

Basic Conditions for the Project

Refer'ﬁo 5.1 (1)
Supérstructufe

Refer to 5.1 (2)

Substruciure

According to the policy of conforming to the structural standards

used in Thailand; the following wére selected.

+ Abutment: The seat type is adopted.

v Pier: - ' _The standard pile bent type is adopted in cases
where the height is less than 7 m. .In cases
exceeding 7 m, a shallow support layer or spread

foundation is adopted.
* Foundation Pile: Standard Pile,

RC 400 x 400
Bridge Specifications

1) Determination of the Cross Section of River and Bridge Length

Refer to 5.1 (4), 1)

2) Determination of the Bridge Width

Refer to 5.1 (4), 2)
From thg PWD standardé, the following two widths are selected:

2 lanes 7.0m
2 lanes 6.0m (gpecial case)

The sidewalk width is determined to be 0.5m, which is the

smallest of the standards.
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2-lane

c 8, 600
_r— : o e
30500 7,000 )
I A
‘2-lane .
o 7,800 _
50 oo N I : . .
)0 6,000 . _.500]
250 250° _ 250 250

Determination of the Bridge Elevation

Refer.to 5.1 (4)} 3)

Alignment of the Center Line
For bridges in_éroup IT, afrer exémining the:
*+ alignment of Access Roads
* topography at the bridge site,
* -appropriateness 6f:access roads and
. diffiCulty in constructing detours,
 the followihg'were determined:

01.01 modified |

02.05 v

04.01 not modified

04.02 M .

05.01 modified

05,02 "

05.03 "

11.01 "

’.4.1*.;



5)

14.02 no bridge oxists.
15.07 not modified

In modifyiﬁg the denter line, the following are assumed:

 1_ Land will be shbmitted.by the owners; a land fee was not

- considered in our estimate.

-2 Soil materials for embankments can be procured locally.

3 The areas from which soil has been removed for road banking
will be availableé as irrigation ponds for local residents.
4 The selected materials are to be procured locally.

5 Pavement composed of laterite is less expensive.

Determination. of the Span Length

For bridges in Group 11, the'fibw'of the followirng rivers in

rainy Season exceeds 500 m3/sec.

14.02 Bridge length 110m

15.07 " 50m

According'ﬁo Japanese regulations (i.e., Ordinance on River
Administration Faéilities), minimum span lengths are determined

by considering_driftwodd as follows:

For more than 500 m%/sec: 20m

" For less thah‘SOO mZ/sec: 15m

River flooding conditions in the northeast region of Thailand

are very different from those in_Japén.

However, 20 m at the center spans and 15 m at the side spans are

considered necessary.
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6) Cross Section of Approaching Road:

min. B ggijhn.' .
Laleplte A—]é_(-](_,il"l__ =300

| . .
- Lﬁgh>baSe Q0ce CRRz 8 %

. S—

Sub-Grade  CORZ 4 %%
©7) Plan of Approaching Road
10niransiiion pridge _
_ r — S ‘ 1
exnsllﬂg rnad. 'rnadway )

‘“~<1;4421§a222zzzzzh___

43



6.2

6.2.1

6.2.2

(v

Site Survey

General

The . bdsié desigh study mission conducted topographical and
geologlcal sulveys at the bridge sites. These surveys were to

confirm the actual condltlons of proposed bridges and to establish

the dESLgn policy. Ten brldge sites were surveyed by the Japanese

side for the follow1ng.

- Confirming existing bridge conditious

+ Confirming geographical and topographical conditions
- Possibility of constructing detours

* Confirming access roads available for transporting materials
and machineries

- Natural conditions during dry and rainy seasons
- HWl, in past flooding
+ Existence of obstacles

* Other special items

"To design the bridge (especially determinating the bridge length),

the water level and river width in case of flooding at the site must
be determined. After reviewing the natural conditions above, it is
realistic to survey HWL and the river width during past flooding,
and such survey results must be used in the design because it is
dlfflcult to analyze the hydraulics owing to undeveloped river

condltlons.

Topogfaphical Survey

The topographical survey was conducted to obtain the topographic

data necessary for the detailed design of the bridges, access roads

and river bank protection, comprising the following works.

Centerline Survey

All bench marks (BM) were established with an assumed elevation,
properly monumented with concrete monuments (20 cm x 20 cm x 60 cm),
The_length of centerline survey was more than 100 m along roads and

50 m along rivers, in front of and behind the bridges.



(2) Profile Survey

The elevation of every 20 meters and_at‘changeablexinclinapion

points on the proposed centerline were surveyed.

(3) Cross Section Survey

Along roads i 20 meters_intervals, §0ﬁmeters_iu width.
Along rivers: 20 meters intervals, 60 meters in width.
Accuracy i 'Traversihg'lle,OOO .

' Leveling 5 cm + 3 em//S -

§ = level route

(4) Reporting’

* Location Mapé: o _1/50,000

* Topographic Maps : 1/200

. Profile Maps : 1/200, 1/100
- Cross Sections -+ 1/200

f_Field:Surveﬁ Notes
. Photograpﬁs

* BM Point Survey Description

6.2.3 Geological Survey
The geological survey for the design was perfoimed concerning to ten
bridges in Group IT. : o

1} Boring _
For the ten bridges, borings were worked out at three points for

_each bridge.
2) Standard penetration test ,
Standard Penetration tests were conducted at intervals of 1 m

for all boring holes.

3) Indoor test
'Thé.f01lbwi"g'ind°0r tests were conducted dccording to the

: _AASHTO. :

'+ Moisture content

45~



6.3

6.3.1

6.3.2

.« Specific gravity
% Liquid and plastic limit
-+ Grain size
* Unit weight
4) Results
* Report
"+ Sample

+ Photos

Determination of the Bridge Type

Détermination of the Superstructure

By considering reduced cost, it has decided to adopt:
H—éhape steel: Span Iength-léss than 20 m

Plate girders: Span length more than 20 m

Determination of the Substructure

"By following PWD standards, substructures have determined:

Abutment o Seat type
Pier e Pile bent type for height less than 7m
above river bed. Column type for heights

more than 7 m and for spread foundation.

Foundation pile -~~  RC Pile [ _] 400 x 400

Lengths, widths, spans of all bridges are shown in Table 6.3-2.
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TABLE 6,3-2 Lengths, Widths, and Spans of All Bridges

Unit: m

Existing Proposed . Final
Br.Length Br.Length
' - Br.Length Width

“Span

~ No. Bridge No. Name of Bridge

1 0205 luai Kium Mum 40 69 47009 7.0 23 x 2
2 04 0l Huai Soeng No. 1 40 40 40089 7.0, 20 x 2
3 0402 |Huai Soeng No. 2 40 4O 40.89 7.0 20 x 2
- ' - - 15 x 2

& 110l  Lam Nam Kam 70 69 56.42 7.0 .2 T
5 14 02  Lam Nam Phuai 16 - 110 112,38 6.0 0 x4
. 30 x 1

6 01 0l Huai Kae - 45 40 40.89 . 7.0 20 x 2
S . | . 15 x 2

7 05 a1 Lam Klang , .45 . é?_ 5%.32 7.6 20 x 1
8 0502 Lam Nam Mum 70 - 97 8l.75 6.0 20 x 4
9 05 03 Lam Phra Phloeng 55 61 61.32 7.0 20 = 3
10 1507 Lam Som No. a 45 49 51,32 7.0 %72
_ . : 20 x 1
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6.4

6.4.2

6.4.3

Sdpersttucture Design

Design Criteria

* Design Specifications:

« Live Load:

* Temperature Range!
* Slab Concrete:
* Pavenmenk:

* Maximum Member Lehgth:

+ Steel Materials:

* Railing:.

Superstructure

 AASHTO Standard Specifications

(13th Edition, 1983)

HS20-44 (MS18) _
Sidewalk --- 300 kg/m?

159C
fc' = 210 kg/em?, w = 2.4 t/m3
Conerete 2.4 t/m3

15.5 m
(Max. Steel Material Length —-- Limited
by inland transport in Thailand)

JIS SMA41W, Fy = 2,400 kg/cm?
Fa = 1,400 kg/cm?
SMAS0Y Fy = 3,600 kg/cm?
Fa = 2,100 kg/cm?

Mt

4

Steel
(Melted Zinc Galvanizing)

Figures 6.4-1 shows typical general views of Group II bridges and

their standard cross-sections that conform to the design standards

of the Ministry of Construction of Japan.

- Table 6.4-1 lists the calculation results of all bridges. Tables

6.4-2 and -3 list the reactions of superstructures.

Weathering Steel

Refer to 5.4.3
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TABLE 6.4-1 Main Girder Section and Stress (Group II)

o _.Spdn {m) | 15 20 1} 29 2) 20 23 25 30
Roadway Width (in) 7 - ) 7 7 7 7 6
T Givder. Type _ﬁ—Beam I-Beam  H-Beam H-Beam PI-Girder PI-Girder PI-Girder
T L : 1890 x  M91Z x  H912 x WYL x 1600 1700 1800
_Dcpgh of G1rdgr. 299 . 302 302 302 Web Ueight Web Height Web Height
o Steel Grade SMASD © SMAS0 - SMASO  SMASO 'SHMAS0 SHASD SMASD
- Homent of Tnertia (em®) 345000 . 498000 498000 498000 1349030 1640580 1569000
hrca of Cf°5373¢ctioﬁ'(cm2) 270.9  364.0  364.0 . 366.0 302.4 324.6 298.8
Section Modulus (cm3) 7760 10900 10900 10900 16412 18814 17073

Plastic’ Section Modulus (cm3) 8910 12500 12500 12500 talad - --

Service Load (t.m) 145.3  158.4  182.1  180.2 297.2 340.3 340.9
Maximum Design Load (t.m) 258.1 269.8 313.5 310.1 506.1 574.4 533.6
Stress {kg/em?) . = 1872 1453 1670 1653 1811 1809 1997
Allowable Stress (kg/cm?) 2100 21000 2100 2100 . 2100 2100 2100
‘Maximum Bending Strength (t.m) 320.8 450.0 450.0 450.0 590.8 677.3 614.6
Service Load (t) 42,7 33,5 38.6 38.2 56.2 56.7 46.7
Maximum Design Load (t) 71.4 37.9 67.5 66.7 93.4 96.8 76.6
Stress (kg/em?) _ 337 221 254 251 376 371 288
Allowable Stress 1200 1200 1200 1200 1200 1200 1200
Maximum Shear Force (t) 250.7 © 300.8  300.8  300.8  285.1 301.9 120.8
Deflection 1/909  1/882  1/838  1/838 1/821 1/835 1/840
Allowable Deflection 1/800  1/800  1/800  1/800 1/800 1/800 1/800

Remarks: 1)} DBridge No. 01.01, 04.01, 04.02, 05.03
2) DBridge No. 05.01, 15.07
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Table 6.4~2 Superstructﬁfe Reactions for One Abutment (Group II)

Wind (t)

Span Roédway Vertical Reaction (t) (Horizontal)
() Width - _ e o
() Dead Load Live Load  Total

15 7 62.3 54,8 117.1 2.15

20 6 77.8 55.6 133.4 2.55

20 7 86.6 58.6 1452 2.89
23 7 99,1 60.3 159.4 4,53

25 7 107.8 61.1 168.9 5.11

Table 6.4-3 Superstructure Reactions for One Pier (Group 11) 

Roadwéy -

Vertical Reaction (t) -

Windr(t)

. Pier .
Bridge Span Width Number(¥) (Horizontal)
No. (m) (m) ~Dead Load Live Load Total
01.01 |
04.01 2 @ 20 7 1 173.3 66.8 2401 5.79
04.02 : :
02.05 2@ 23 7 Pl 198.3 73,3 271.6 9.06
0301 15 4 20+ 15 7 P1.P2 148.9 61.4 210.3 5.04
15.07 |
05.02 4@ 20 6 P1-P3 155.6 60.8  216.4 5.10
05.03 3@ 20 7 P1.P2 173.3 66.8 240.1 5.78
11.01 15 + 25 + 15 7 P1.P2 170.1 66.9 237.0 7.97
20 + 20 + 30 P.1.P4 155.6 60.8 216.4 5,10
14.02  + 20 + 20 6 : :
P2.P3 190.8 70.2 261 .0 8.39

C(®):

Refer to Figure 6.4,2
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6..5 ' Substructure Design

6.5,1 Design Criteria
Design Specifications: AASHTO, Standard Specifications
(13th Edition, 1983)
Win& Load: 150 kg/m?
Conerete: = . fc' = 210 kg/w? (fca = 70 kg/cm?)
Reinforcement steel: fy = 2,400 kg/cm?
' (fa = 1,200 kg/cm? for Plain Bar)
. (fa = 1,400 kg/cm for Deformed Bar)
Backfill Soil: § =1.8 t/m3, 4 = 300
Surcharge 1t/m?

it

6.5.2_'Subétructure_

Figures 6.5-1 shows general views of the abutments and piers of

bridges in Group II.

Table 6.5~} lists the substructures.
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Bri d ge

A S

Bridge '.Abutmenf; Superstructure Pler
No. Length Form figure scctiad'figure' 5 Forﬁ_l'n figure
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FIG. 6.5-1 (1)
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|Bridee| Bridge Abutwent Sworstrctare | Pier
Na. Lengt h'. o Foz__rm_ flgu re section figure [ Form figure
' 400 370 4700300700 o o
o . I e RS 7000 80 -
| 3 S (NI B | e O g |
40.89 i Tl 1 l“r——fﬂ' o :
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Table 6'..'5“-1_ Subétru'ctur‘e List

Bridge | Roadway | | Abutment  (t) Pier - (1)
No. length width Form Span : — H L Le Lis hy he
(m) (m) 'V (VD) | Hw | V (VD) | Hw | (m) (rsn) () (vn) (i) (ien)
02-05 47.09 7.0 PL-G | N 159.4 (69.1) | 4.53 | 271.6(188.3) | 9.06 | 2169 280 530 170 50 1919
- - o 2023 | |
04-01 40.89 7.0 H e 145.2 (86.6) | 2.89 |240.1(173.3)| 5.78 | 1415 230 430 140 50 1175
| - @0 |
04-02 40.89 7.0 H - 145.2 (86.6) | 2.89 | 240.1(173.3) | 5.78 | 1415 230 430 140 50 1175
2020
| D e . 237.0070.1) | 7.21 63 1165
11-01 56.42 7.0 |H+PL-G . 117.1 (62.3) | 2.15 fe-----oimomcpeeoo- 1415 230 430 1 L
| 15425415 | | 17.00170.1) | 7.27 50 1165
N 26 4(1565.8) | 5.0 | 430
14-02 | 112.38 6.0 |H+PL-G| = ° 133.4 (77.8) | 2.55 |Z01-0U180.8)1 839 | 1399 230 L2900 140 | s0 1150
- o ANIOEI0eHD 961.0(190.8) | 830 B30
716.4(155.6) | 5.10 430
01-01 40.89 7.0 | H-Beea | 145.2 (86.6) | 2.80 |240.1(173.3)| 5.78 | 1415 230 430 140 50 1175
2820 - |
o - Sy o 210.3(148.9) | 5.04 | 62 1164
05-01 51.32 1.0 H-Been ' 117.1 (62.3) | 2.15 {------ R Soee- 1414 230 430 140 b cpoeeoe-
- - 15420415 | 210.3¢148.9) | 5.04 50 1174
' . A N ORKTA :
05-02 81.75 6.0 | H-Been & 133.4 (77.8) | 2.55 | 216.4(155.6) | 5.10 | 1402 730 430 140 50 1162
1@720 -
| A BT TTA
05-03 61.32 7.0 H | 145.2 (86.6) | 2.89 |240.1(173.3) | 5.78 | 1415 230 430 140 50 175
| 3@20
| | P 210.3(148.9) | 5.04 62 1164
15-07 51.32 7.0 | H-Been | 117.1 (62.3) | 2.15 fe--or NI . 1414 230 430 T I TR SR
. - 15+20+15 ©1210.3(148.9) | 5.0 50 17
V  =Vertical force (Deadload+Liveload) fhuteent Pier
. - Axia,l,.. ;AKM.I' -
VD=Vertical force (Deadload) I —
Hw=4ind Yoad g 4 . i J;J;
JL: | %] ‘WEW _62—
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6'6

6.6.1

Approaching Road Design

 Design Criteria

There is no criteria for designing rural roads that are managed and
maintained by:PWD. Therefore, a special design standard for
approaching roads has been provided for the project after

discussions between engineers of both countries.

The standard has been made by considering traffic volume and the
conditions of existing access roads to bridges, and anticipating
using in the near future.

The main descriptions of the standard are as follows:

Design Speed 60  km/hr

Road Width for 2 lanes Case 1 7.0 m
' Case 2 6.0 m
Shoulder Width for 2 lanes Case 1 0.8 m
Case 2 0.5 m

Grade within bridge 0 Z
Minimum Horizontal Radius 50 mw
Maximum Grade 5 4

Minimum Vertical Curve Length (Bridge Length}/2

not less than 30 m

1. Approaching roads may be upgraded to improve the vertical
alignment 1n the near future so that the grade in part of the
bridge may assume zero percent to assure flexibility for the

improvement of vertical alignment of approaching roads.

2. The traffic consists of cultivators with low-power engines and
cow-carriages. Therefore, 5% of the maximum grade is adopted,
wvhile about 8% of the grade is used on national and provincial

highways.
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6.6,2

6.6.3

6.7

6.8

6.8.1

Cross—~Bection

Sub-grade matérials for approaching embankments will be provided

near the site of each bridge.

L,aterite for the embankment surface and selected materials for the
embankment sub-base ave basically procured at the site where the

proposed bridge is located.
Slope Protection Around Abutment

To prevent scouring or erosion caused By'thé river during fleooding
or heavy rains in the rainy season, a slope protection shall be
designed for the surface of the élope according to PWD's criteria.
The slope protection should be provided with concrete-rock slope

protection.

The area of the protection should cover the front of the abutment
and both sides of the slope (five meters from the back wall to the

end of the wing walls).

River Upgrading Design

There is no need Lo protect the topsoil on the slope surface of
river embankments in the northeast region because of the low speed
of the flow. However, to protect'the proposed bridge after
completion, some rivers should be upgraded. PWD will determine
whether to upgrade or not.

Implementation Plan

Transportation

The bridge.materials and construction equipment should be
transported from Bangkok to each bridge site directly after
unloading at Bangkok port {since there are no suitable stockyards

near Bangkok port).

64



Damage to public and private facilities caused by the bridge
materials or construction equipment during transport should be
replaced or repaired{ Transportation should be done using trucks

and trailers.

Basically, materials and construction equipment should be
transported on trailers with a max. load capacity of 25 tons and

max. length of 15 meters.

6.8.2 Stage (Temporary Bridge for Comstruction)

The general specifications of the stage and platform are as follows:

Width of structure Stage 6m

. Platform ém
Pavement non
Deck _ Steel Deck (H + plate)
Main girder B - 390 x 300
Pier / pile H - 300 x 300

Span length : 6m

The specifications of all bridges are as follows:

Bridge - Length of Stages Number of Platforms
(meters)
01.01 0 0
02.05 48 1
04.01 0 0
04,02 . 0 0
05.01 0 0
05.02 42 1
03.03 48 2
11.01 48 0
14.02 60 0
15.07 42 2
Total - 288 6

6.8.3 Pile Foundation

Reinforced concrete piles should be used for pile foundations.

Driving piles may be worked out on the natural ground or a platform.
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6.8.4

The number of foundations using piles are as follows:

Bridge ~Abutment Eigg

' 01.01 2 1
02.05
04.01
04,02
05.01
05.02
05.03
11,01
14,02
15.07

AN NN R R RS BN

Coffer—dam

In 8 rivers, there are much water even in the dry season,
Substructures and foundaticns may have to be constructed in the
rainy season due to the short construction period. For this reason,
a coffer-dam should be provided for some bridges. For the coffer-
dams, steel sheet pile will be used because the rivers are |

relatively narrow,

The two types of coffer-dam are adopted respectively to spread
footing and to foundation piles.. For the spread footing foundation,
a special type of coffer—-dam is adopted because steel. sheet pile
cannot be driven. For the'foundation'piles, another type of coffer-

dam of steel sheet pile is used because they are easily driven.

Steel sheet pileé should be driven by vibro driving hammer. Type

and number of cofferdam are as follows;

Bridge Type Numbe r
02.05 Double typé i
04.01 Double type Co
04.02 “Double type 1
05.02 Single type 3
15.07 Double_type "2
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6.8.5

6.8.6

6.8.7

6.8.8

Scaffolding and Falsework

PlatFforms or coffer—dams are provided for most bridges, so the use
of these temporary structures for scaffolding and falsework is

recommended.

Erection of the Steel Girders

When there is a fiela splide for girders, connection work should be
done near the bridgé sites, after which the steel girders will be
placed on the appropriate substructufe by using a crawler crane.
Field_splices are required for girders more than 15 meters. For
built-up plate girderé (max. length 30m), temporary. supports shall

be provided for erection.

Steel girder members may be up to 15.5 meters long and weigh up to

six tons.

Platforms will not be available when steel girders are erected, so
erection work should be done by placing the crawler cane on the

stage.

SuspeﬁQed Scaffoiding for Concrete Deck Work

" Even during the dry season, a certain water level at the proposed

“bridge sites is expected so suspended scaffolding should be used for

the concrete deck work in the rainy season.

For fixing suspended scaffolding to the girders, special devices

must be set beforehand on the upside of the web plate of the girder.

Concrete Work for Concrete Peck

The concrete work should be divided into two parts: the roadway

deck and the sidewalk.

After casting and curing the concrete for the roadway deck, anchor
bolts for the railing shall be set into position, then the sidewalk

concrete shall be cast,
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6.8.9

6.8.10

Demolition of Bxisting Bridges

Existing bridges.are to be demolished by PWD, Some bridges may be
demolished before construction is started or during construction by

the Japanese contractor.

These timber bridges are as follows;

01.01 After stage completion
02.05  After stage "
04.02 After stage "
05.03  After stage ="
15.07 After stage oo

Approaching Roads

_Approaching embankments should generally be coastructed after the

bridges are completed.

Areas where embankménts are to be constructed must be examined .
éarefully by'thé coqttéctor. Such examination should include a
review of the materials report, as well as an on-site inspection
when clearing sub-grade materials of the approaching embankment near
the site of each bridge. Then, a preliminary invesﬁigation‘of the
materials should be conducted before construction étafts. ‘The land
for such materials may be privately owned, Therefore, negotiations
with the land owner must be done at the start of construction to

obtain mutual agreement.

The CBR of the main body shall be more than 4%. A preliminary study

shall be conducted for compaction work.

The strength of the soil is directly affected by compaction. The
less the compaction, the lower the strehgth when the soll is
saturated., It is the contractor's responsibility to obtain the

required CBR.

Existing ground surfaces may be unsuitable as a sub-grade material
so that existing ground shall be excavated by 50 centimeters for

approaching embankments in principle.
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The GBR of selected embankment materials shall exceed 8% and be 50

centimeters thiek.

The CBR of laterite surfaces shall exceed 30% and be 20 centimeters

thick.

Preliminary investigations on selected materials and laterite are

required at the start of construction.

6.8.11 Slope Protection of Approaching ¥ubankments

Slope protection of concrete rock should be applied on the slope

surface around abutments ounly.

The protection footing of reinforced concrete should be provided
with a toe trench on the bottom of the rip-rap of reinforced

concrete,

6.8.12 River Upgrading

PWD may determine whether river upgrading is necessary.
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CHAPTER 7 IMPLEMENTING ARRANGEMENT

Executing Authority and Organization

The Public Works Department (PWD) is the executing authority for
constructing bridges in the northeast region, PWD is headed by a
director general who is assisted by two deputy directors, seven

directors, and eiglteen division directors.-

PWD is organized as follows:

Director General

Deputy. Director General

Deputy Director General

Chief Architect

Chief Engineer

Internal Auditor
b,

Inspector

[ . : _ . [
Central Administration ' Provincial Administration

I

Provincial Chief

Administration Fipance Design

i ‘ 1

Work Shops'Store Construction _J Water Resources

[ ' |
Electric & Mechanics ‘ Legal Planning

1 ' 1

Building Control Architecture Sanitary

- ' ]

Materials & Research "Fuel Control Rural Roads

— ' ' ]

Water Sup?ly Civil Engineering Town Development
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7.2

7.2.1

The Rural Road Division (RRD) is one of the main divisions in charge
of planning, design, construction and maintenance of the proposed

bridges.

During bridge construction and maintenance, the RRD will dispatch
their experienced bridge engineers to the project sites, and will be

supported by 15 PWD provincial offices in the northeast region.
RRD consists of the five sub-divisions listed below.

Administration Section

Techunical Sub-division’
Construction Sub-division
Maiﬁtenande Sub-division

Mechanical Sub-division

The budgets (1984 to 1988) for the Rural Road Division are as

follows:
Fiscal Year Road Construction Bridge Construction -
: Length(km) =~ Cost(MB) Number  Length(m) Cost(MB)
1984 300 128 50 1079 45
1985 277 187 55 1085 45
1986 293 134 73 1302 54
1987 189 126 75 1641 56
1988 340 156 63 1084 44

Undertaking of Beth Governments

Description

_Refér to Appendix 3 for the prqposéd bridges of Groups I and II.

The total length of Group I bridges is 999 m and of Group II 585 m.
The superstructure is of simple supported and non-composite stael

girders,
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7.2.2 Japan's Portion

-~= Group I =--.

1. Supply of materials for superstructures

Steel girders .1,186 t

Beariang shoes 518 units
Railings . ' 2,818 m

Expansion joints _ 869 m

Drainage clinices : ' 248 units

Torqué wrench/calibrators _ 31 units/7 units

2. Transportation of materials to stockyards in northeast region

3. Detailed design of superstructure
-~= Group 1I ===~

.  Transportation materials and machineries to sites

. All comstruction work for ten bridges

1
2
3. Construction of approaching embankments
4. Construction of élope protection

5

. Detailed design and supervision

7.2.3 Thailand's Portion

=~— General ---

Refer to the UNDERTAKINGS by The GOVERNMENT of THAILAND mentioned in
the MINUTES of DISCUSSION for details,

~== Group I w=—-

1. Budgetary allocation for the project

2. Estimating project cost and selecting constructors
Preparation of stockyards for supplied materials

3
4. Construction of substructures
5. Erection of superstructures

6

. Construction of concrete decks, railings, expansion joints and
drainage clinices.

7. Construction of approaching roads
8, Construction of upgrading rivers

9. Maintenance of bridges
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—== Group I1 -=--

11, Maintenance of bridges
7.3 Implementihg Scheﬂulé

The number and classification of.bridges'are as follows:
Phase: 1 Gfoﬁp I 15 bridges
_ Group 11 5 bridges
Phase 2 Group I 26 bridges
Group II 5 bridges

The estimated number of months for each stage are as follows:

E/N - _
Detailed design - _ © 2.5 mbnﬁhs
Tendering ° Phase I : S 1.5
Phase - 11 _ 1.5
Construction of substructures :PhaSe - ‘5 -6
. Pﬁase 11 - 5~ 6.5
Construction of supetStfncture Phase I 6 =7
Phase Ii 5 -7
Approaches ' Phase 1 3
3

Phase 11

The proposed implementation schedule is shown below.
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7.5

7.5.1

7.5.2

Budgetary Allocation

The budgetary allocated for the project by the Thai government is

approximately one-hundred million baht.

According to the budgetary allocation plan, the budget for the

_projéct is as follows:

Group I  Phase I 39.0 million baht
IT . 40,2

Group I1 Phase I, 11 13.4

Total 92.6

Thailand's fiscal year is from the beginnin of October to the end of

September of the following year.

The budget should be changed depending upon the period of Exchange

of Notes between both countries.

The-budgét 0f 1989 includes the preparation of stockyards at XKhon

‘Kaen and Ubon Ratchathani.

Design and Supervision Plan

The project should be executed under the budgetary program of the

‘Thai government and Japan's Grant Aid Program.

Detailed Design

The detailed design should be done as follows:

Group I - Superstructure Japanese consultant
Substructure & others PWD '
Group II ' Japanese consultant

Cdntractors

All Group I bridges will be constructed by local contractors; all

Group II bridges by Japanese contractors.
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7.5.3

7.6

7.6.1

7.6.2

Supervision

All Group T bfidges shall be supervised by the Provincial Public

Works Office; and Group II bridgeg-by_&apaneée consultants.

The Japanese consultants responsible for the detailed design and
supervision of bridge construction, and the Japanese contractors

responsible for bridge construction shall be'aSSigned'by PWD,
Maintenance Plan

Present Situaiton of Maintenance

The Rural Road Division of PWD is responsible for the nationwide
maintenance of bridges in rural roads. In order to this work, PWD
has two construction maintenance centers at Khon Kaen and Ubon

Ratchathani.

Timber bridges are easily damaged by flood ahd reppeéentatives of
local communities monitor the bridges after flooding occurs. At the
end of the rainy season, these répreéentatives submit damage reports
to the PWD provincial offices, On the other hand, PWD usually does

perform maintenance on permanent bridges.

Maintenance Manual

The maintenance manual to be provided by PWD after the project is

completed shall cover the followings:

. Time/period and frequency of bridge inspection
. Place/item to be inspected
Method of inspection

. Evaluation after inspection

L Bow M e

Countermeasures for evaluation
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' CHAPTER 8 EVALUATLON OF THE PROJECT

This project is aims at the development of the northeast regidn of
Thailand. Therefore, the Government of Thailand has placed top priority on
this project. According to the development plan of Thai government, the

projecﬁ is evaluated as follows:

Déteriorated_bridge afe not only an obstacle to traffic, but also inhibit
(directly and indirectly) economic developﬁent in rural afeas. Reduction
of investments by private enterprlses and hinderance of development
1ncent1ves in development have occurred. The completlon of this project is
expected to ensure a means of transportation, and facilitates thé economic
development of rural areas. In particular, improved transportation
faLllltleS w111 contrlbute considerably to 1mprOV1ng product1v1ty and

developlng a social 1life in the region.

Accordingly, the impact of this project should be evaluated not only from a

traffic aspect but also socio-economic.

(1) Direct Impact

The direct impact of this project should be evaluated by the road
users and the government. For reoad users, the impact will be measured
in terms of reduced transportation costs and time, and fewer traffic
accidents., For the government, the impact will be measured by

reduction in maintenance and repairing costs.
The impact of this project is measured as follows:

1) Ensuriﬁg reliable traffic during the rainy season

2) Redﬁction of transpdrtation cost and time

3) Safe franspbrt of heavy trucks and machineries

&) Improyément of function of rural road networks

5) Improvement of traffic safety

6) Convénience for transportion of agricultural products

. 7)  The beﬁefits for 580,000 regional residents
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2) Indirect Impact.

The indirect impact of this project can be Qvaluated from a sbcid".
_ecoﬁomic point of view.

The followings -are taken'as evaluation of indirect impact:

1) Impiovement of living level

2) Encouragement 0f'socia1 activities

3)  More employment opportunltles

4) Allev1gat10n of reglonal 1nequallty

5) _Stablllzatlon of consumer prices

6 Promotlon of agricultural and industrial productlons

7) Promotlon of 1nvestment incentives of private enterpriSES

This project w111 contrlbute to creation of employment 0pportun1t1es_
for reSLdents and to increase of good communlcatlon among rural

residents.
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9.1

9.2

CHAPTER 9 CONCLUSION AND RECOMMENDATION

Conclusion

The objectives of this project are to replace some deteriorated timber
bridges along rural roads in the northeast region of Thailand with
permanent bridges, to improve rural traffic conditions, and to assure

the means of transportation.

In The Sixth Five-Year Natibnal Economic and Social Development Plan

(1987 to 1991), Thai government has placed a clear plan to promote

regional development for backward areas. The Thai government has

placed great importance on road repair and construction.

This projebt is expected to achieve the objectives of the above
development plan, by promoting rural development, increasing
employment opportunities, and contributing to economic growth, For
this réasoﬁs, this project'should be implemented through Japan's Grant

Aid Program.

RECOMMENDATIONS

According to the present situagiton, this project be completed as soon
as possible. In order to complete this project and achieve the stated
objectives it is required to the Thai government to establish the

following measures:

(1) Securing a budgei and establishing an organization capable for
this project
This project should be implemented uander the control of Public
Wdrks Department, Ministry of Interior. The director general of
PWD is responsible for promoting this project, and will secure
.the budget and assign the necessary eangineers to various

positions to ensure the smooth execution of the project.
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(2) Beforve i&plementing this project,:the'féllowing matters should be
resolved: -
+ Acquisition 6f'neCstafY-land
Rewmoval of obstructing houses and other faéilifies; ete.
‘Preparation of land néedédlfor construction
Maintenance.aﬁd‘repair of ‘roads fof transportation
Cpnstruction.of?éECess roads

. Prepafation of's;ockYafds

(3)  Afrer completing this project

+ Maintenance and Méuégement

* Others

a) Road registvation under PWD
Route Numbers
Beginning and end points of:Routes
Kiiémﬁeter Posts . '
Road list

b) 'Bridge registration under PWD

‘Name, length, type, construction date, etc.
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~APPENDIX 1

Hembers and Itlnerary of the
B331c Study ;

",_' L1st of Persons Het

S M;nutes of Dlscu331ons






1.1

Membgrs

Leader
Bridge Planning :

General Planning 1

Bridge Construc-
tion Planning :

Bridge Design :

-

~Construction

- Planning :

Cost Estimation

- Topographic

Survey :

Geological Survey:

M.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

‘Members and Itinerary of the Basic Study Team

Hiroyuki Nakajima Deputy Managing Director,
Higashi-Kobe Construction Office
Hanshin Expressway Public
Corporation

Takashi Yamanaka Head of Traffie Engineering
Division"
Second Operation Bureau,
Honshu—-Shikoku Bridge Authority

Akira Ouchi Staff, Grant Aid Division,

Economic Cooperation Department,
Ministry of Foreign Affairs

Takayoshi Ono Chiyoda Engineering Consultants
Co., Ltd."

Takashige Kanamori

Jirq Ishikawa

Kei Tani

Shuichi Takahashi i

Satoshi Yamamura  Katahira & Engineers Inc.

Yoshihiro Goto "



2 Persons Met

Advisery Committee

Mr.Niyom Niyamanusorn .  -Director General,Public.

: RE Works Department
Mr.Seree Suthamchai S ~Chief Engineesr - -
Mr. Anuqoranand _ . —Dlrector Materials and ..

MahaV1n1cha1montr1 _ o Research Division
Mr.Somphop Unhawat ' -—Dlrector Rural ‘Road
SR o ' “Division .
Mr.Mana Chotikapanich ' —Dlrector Planning Division
Mr.Methee Honghnoi : -Chief, So0il Englneexlng
- ' Sub-Division
Mr.Kosol Ratanaporn - - —Chlef Constructlon'

I o ' : Sub- D1v151on
‘Mr.Samart Yolpak ' _ HDlrector , Bridge Constructlon
' f in Rural Region Project
Mr;Sompong'Busabong . —Chief,Construction Section,

: : ‘ in Rural“Région Project
Mr.Suriya Ratanasamai ~Chief,Design Section,

in Rural Reglon PEOJect

Provincial Public Works Office -

Representatives . : -
Mr.Praserm Imwiset ~Kalasin
Mr.Samphao Malasi - -Khon Kaen
Mr.Prayoot Thammachari ~Chaiya Phum
Mr.Wichien Tuamsook ~Nakhon Phanom
Mr;Arporn'TawiSUWan' ~Nakhon Rachasima
Mr.Wirat Limsuwat . -Maha Sarakham
Mr.Ong-at Promchanyakul ~Mukdahan-
Mr.Sathaporn Wathnanusi ~-Yasothon
Mr.Prachuap Bandlthaya_' ~-Roi-et
Mr.Chansamorn Sathapanachal ulsaYet
Mr.Theeranon Woraprakul ~Sakon Nakhon
Mr.Sumon Rojanasiri -Surin
Mr.Chamlong Worahan ~Nong Khai
Mr.Sakda Weerakul ~-Udon Thani _
Mr ,Amnat Phakarat ' ~-Udon Ratchathani
Counterparts _ _
Mr.Samart Yolpak o -Director,Bridge Construction
_ in Rural Region Project
Mr.Sompong Busabong -Chief,Construction Section
' in Rural Reglon Project
Mr.Pariyah JItgéroon —Brldge Englneer Rural Road
: C Division
Mr.Tanachai Intarasorn ~ -Civil Engineer,Rural Road
' : ' DlVlSlon
Mr.Yingyot Vichienchom ~Civil Englneer Rural Road
S _ o - ‘Division.
Mr .Phonsak Noparat ' —Lnglneer Planning . Division
Mr.Suriya Ratanasamai —Chlet,D331gn_SectLon )

in Rural Region Project



Déepartment of Technical and

Economic Cooperation

Mr. Achari Yuk tanandana

Mr. Budhsit Virydsiri

.Mr.'Gecha Chaechai

Japanése Embassy & JICA Office

Mr. Hideo Matuda

‘Mr. Ben Saitou

Mr. Yukihisa Sakurada

Tatsuo Suzuki

Managef,
Depar tment of Technical
and Economic Cooperation

Department of Technical

and Economic Cooperation

"Department of Technical

and Economic Cooperation

First Secretary, Japanese Embassy

Regsident Representative

Thailand Office, JICA
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Deputy Director
Thailand Office, JICA

Thailand Office, JICA



1.2 TItinevary

18 Jan. 1983 HWed. - Arrival Bangkok of Study Team

18 s 1 Thu. + Heeling at PHD, Embassy of Jupnn.JECﬁ

20 v Fri. + Meeting at PHD Main Office -
. prinnatlon -of Inception Report
+ Heeting at PHD Rural Division Office =

21 ¥ ' Sat. - Heeling with Local Consultants aboul Survey

‘ ~ and Soil Investigation ' '

-« Data Analysis

22 1 ¢ Sun. - Data Analysis.
o : . Discussion wah SLuJyITeam-
23 1 P Hon. + Planning of Working Schedule
. Discussion ol Substructure Type of Bridges

24 ¥ »  Tue. - Scleetion of Proposed Bridges

. « Review of Data
25 1 i Hed. - Selection of Proposed Br!dges _

+ Caleuralion of Rough Hateridls of Dridges

FATIN 1 Thu. + Calcuraiion of Rough mnalerials of Bridges

© Rough Cqsl Lstsmwlggn of Bridge Construction
- Avrival Bangkok of Hessrs. Nakajima. Yamanaka
and Quchi

21 1 Fri. . Courtesy Call PHD,JICA, Embassy ofJapﬂn and DTEC
' - Cost Estimation '
28 1 Sat. . Site Investigation
25 3 Sun. < '
0 1+ Mon. . i 3
31 1 i Tue. . learing from each provincial representatives
_ on the proposed bridges for selection

1 Feb 1 Hed. . Cost Estimation of Selecting Dridges

- Discussion on Draft of Hinutes
2 i Thu. . - Discussion with PHD on the final selection

of Bridges ' '

3 i v Fri. . Signing ol Hinules of Discussions
4 1 y Sat. - Departure of Messrs. Makajima, Yamanaka and Oucln

. Heeling al JICA, Embassy of Japan
5 1 t+  Sun. . Arrangement of Bata
& 1 1 Hon. - Review of Working Schedule
7 1 y Tue. . Discussion with PHD on Site lnvestigalion

and Schedule
7 o Wed. - hrrival of Hr. Tani
9 3 Thu. . Starl of Field Survey and Soil Invesligalion
. . Review of Group | aund Bridges

. Discussion of Phase | and i
10 1 y  Fri. - Study on each Bridge
11 s 1 Sat. - - Discussion [or Site lnvestigalion ltens
12 s P Sun. « Arrival of Hr. Takahashi
13 1 Hon. . Site luvestigation Start by Lwo Uridge lnglncers

and Brtdge Construction Planner

4



14
15
16
17
18
19
20

21

22 -

23

24

YAy

26
27
28

w Mo

- hm

Mar

- o o oA

Tue,
Hed.
Thu.

Fri.
Sat.
Sun.
Hon.

" Tue,
Hed.

Thu.

Fri.
-~ Sat.
 Sun.
. Hon.
~Tue.
Hed.
Thu.
Fri.

+ Arrangement of Group | Data and drawings
.« Discussion of Questionnaire Itenms
- Data collection of Popuration around selected

bridges

- Analysis of Populat:on to use selected Bridges
- Analysis of Populalion to use selecled Bridges

Check of Group | Bridge Drawings

. Revise of Group | and I Bridges after result with
"Sile Invesligalion

. Revise of each bridge length

: Dzecussion and Conlirmation of Design Standards

- Revise of Bridge Width. Discussion of Girdrail Type,

+ Pavement, Hounch, ete.

. Trial calcuration to deside Halnglrdcr arrangement

. Rough calcuration for Substructure stabirily

- Holiday '

+ Team Meeling aboul Investigation Report

- Study of Implementing Arrangement of Phase |

Bridges and Phase | Bridges

. Final Discussion willh PHD and Data Arrangemenl
- Heeting at Embassy of Japan, JICA, PHD and DTEC

+ Return to Japan



MINUTES OF _nlscussmws
THE BASIC DESIGN STUDY ONTHE PROJLCI FOR BRIDGE CONSTRUCTION
IN RURAL REGION
: . n R
NORTHEAST THATLAND

In response to Lhe rcquest made by L1B GovernmenL of Lho
Klngdom of lhalland the GOVernmenL of Japan d601ded Lo conduck
a bﬂSlc design sLudy on the. prOJecL for bridye construction in
rural region in Northeast Ihalland (hersinafler referred Lo aa'
"the Project") and Lhe Japan InLLrndLlonal Cooperabion Agency

(JICA)} has %enL Lhe BablL DGs;gn bLudy Team headed by M. Hicoyuki

IHigashi Kobe Construcbion

Nakajima, DepuLy Managing Directlor,
from January 26

Offiée; Hanshin: Expressway PUbllC Corporabtion,
to February 4, '1989. '

The Japancse Team had a berles of dlSCUSblOnS and exchanged
the aulthorities cogoernod of Lhe Goverme

views on the Project with

of Thailand. .
As a resulL of the study dnd dlSCUSblOﬂS, both parties have

agreed Lo recommend to their respeuLLVG Governments LhaL the major
points of understanding reachcd helween Lhew, attached herewilh,
should be examined towards the realization of the Project.

Bangkok, February 3, 1989

. ) 7
\ " y\ > . ~ IR ] e N
. (’1" ‘3 ‘Z‘ t7 S / "’PI e
Niyom Niyamanusorn
Direclor Gencral

Public Works bepartmenl
Ministry of Interior

Hiroyuki Nakajima
Leador'of the Basic Désign
-bLudy Team, |
The Japan IanrnaLlonal

CooperaLlon Agency



ATTACHMENT

The objective of the Project 1s to assist the Government ofF

Thailand to improve the socio-economical infrastructure in

84

G.

e,

rural reglon in Northeast Thaoiland by supplying malterials

'ahd bridge members of the superstructure of the bridges specl- "
fied as Group-I, and by comstructing the bridges specified as

Group-II..

The government aggnéy responsible for the implementation of

the Project is the PublicIWOrks Department,'ﬁinistry of .Interior.
The bfidges subjectedibo the Project are classified into two (2)
groups as follouws

Group I : Maberials and bridge members necessary for the
construction of the superstructure of tﬁe bridges
‘are supplied from the Government of Japan. - .
"The consbtrucktion of substructure, erectipn of
superstructure and construction of deck slab of
the bridges are conducted by the Government of
Thailand. (as shown 1n Anpex 1)

Group II The construction of substruotﬁré and superstructure
df'bhe bridges including approaching roads and -
river bank structure required for the proteclion

of the rdad embankment around the abutment of bridges
are conducted by the Government of Japan. {as shown
in Annex 2)

The locabtion of the bridges subjected Lo the Project is shown

in Annex 3.

Items Lo be supplied from Japan in Group I are @
Superstructure members (main girdors., cross beans, clbc.)
Bearings | . '

Rails and'posts on the bridges

Torque wrenches, etc.,

‘the Projectl will be implemented in two phases. (The proposal

" fFor phase classification will be done by Lhe Thai side belore

the end of Fobruary.)

e

Y orr ot



The Team will convey to tho Government of Japan the d051xe of
the Government of. Thallend that the former takes neceesery
measures. to cooperaLe by providing producLs ‘and services
necessary.fOI the execubion’ of the PrOJect within the scope
. of Japenese economiC-cooperation programme in gfant form.

The “Thai s1de has understood the system of Jdpan s Grant Aid
and the nece331ty of engaglng Japanese consultlng flrm and
general contractor for the 1mp1ementat10n of the Progect

The Government of Thalland will undertake to: prov1de the
necessary measures as llsted in Annex 4 on condltlon that a
Grant Aid by the Government of Japan is extended to. the Project.
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List of Bridges for Group 1

L)

Annex 1

Bridgelﬂcf

Name of Bridge

Locakion

02.02

~

02.03

03.01

03,02

03.03

03.04

04.04

04.05

05.04
05,05

06.01

Hual Nong Ben
Hual Yang

Huai Khon Tha

Huai Yai

‘Huai Phai No. 1

Huai Phai No. 2
Huai MNa Khoil
Hual Na Krathum

Lam Ta Khong No. 1
Lam Ta Khong No. 2

Huali Sieo

Km. 5+200
Ban Kham Bong-
Ban Non Dong Man Read

(A, Nam Phong)

Km. 5+950
Ban Kham Bong-

. Ban Non Dong Mon Road

{A. Nam Phong)

Km., 1+100
A. Kaeng Khlo-
Ban Nong Khu Road

Km. 5+950Q
A, Kaeng Khlo-
Ban Nong Khu Road

Km, 18+500

&. Kaeng Khlo-
Ban Nong Khu Road
{A. Ban Thaen)

Kin.. 18700

A. Kaeng Khlo-
Ban Nong Khu Road
{A. Ban Thaen)

-~ Km. 1+150
~Ban Na Khoi-

Ban Un Na Road
(A. Na Wa)

Km. 2+550

Ban Na Khoi-
Ban Un Na Road
(A. Na Wa)

Ban Nam PMao -
{Lat Boa ﬁhao, Sikhui)

Ban Mai Samrong
(Mai Samrong, Sikhuil)

Km. 0:450

Ban Daeng-Ban
Bon Thung Road
(A. Wapipathum)

¥

B I
DL S N



List of Bridges for Group I

No. Bfidgé No. Name of Bridge - LOGQtidn 7
| } N
12, 06.03 Huai me_Khom No, 2 ' Ban Lom Khom-Ban Don
. : : ' - Daeng Road b
13, 06.04 Huai Na Kin, 4+950
Ban Khok-Ban Kok Road
(A. Wapipathum)
14. 07.07 Huai Po Km. 0:450 o
Rt, No. 212-Ban Kham Mek Ro
(A, Muang) o
15. 07.08 Huai Ngui Km, 04850 . _
: ' Rt. No. 212-Ban Kham ek Ro
{(a. Muang)}
16. 08.01 Huai Wang Pla Sium Km. 04950
: . A. Sai Mun-Ban Na Pong Road
(A. Sai [lun) -
17. 08.02 'Huai Na Pong Km. 24450
. A. Sai Mun-Ban Na Pong Road
(A. Sai Muan)
18. 08.03 Huai Khaen Km., 0+800
: A. Kut Chum-Ban Khok
Sung -Road
{A. Kub Chum)”
19. 08.04 Huaj Khaen Long No. Km., 0+650
A, Kub Chum-Ban Khok
Sung Road
(A. Kub Chum)
20. 08.05 ‘Hual Khaen Long No. Km. 1+000
: : A. Kult Chum-Ban Khok
Sung'ﬁoadz
(A. Kut Chum)
21. 09.01 Huai .Pla Pong Km. 14700 -
' ' : AR Ban Non Yang-Ban Sathon Road
(A. Selaphum) :
Ban Nong Chak
{A: Selaphum)
22. 09.03 . Huai Siad No. 1 CKm. 14725
SR Rt. No. 214-Ban Hua’
Nong Road .
y (A, Kagel Wisai) - j
g : ]

LA

10—




List of Bridges for Group I

‘Bridge No. Name of Bridyge Lopation

09;04 ‘ Huai S8Siao No. 2 Km, 1+215
. ' . Ban I-Khot-Ban Hua Nong Road

(A. Kasel Wisal)

. 10.61 Huai Palan Muang Ban Sikhunhan-Ban Nong
' : 1 Phu Road "

10.02 Huai Kantruat Ban Sikunhan-Ban Nong
Phu Road
(A. Khun Han)

11.03 Ban Na Kae Ban Phon Kangpla-Ban Na
. 0i Reoad

12.02 -Huai Thamo Km. 5:625
Ban Prasat Beng-

Ban Khu Tan Road
(A, Kap Choeng)

13.01 “Huai 5iec No. 1 Ban Thewi-Ban Dua Read
: (A, Tha Bo)
2 Ban Thewi-Ban Dua Road

13,02 Huai Sieo No.
} (A. Tha Bo)

13.03 Huai Ban Mui Ban Na Chang Nam-
: Ban Nong Waeny Road

(A. Tha Bo)

Ran . Ban Na Chang Nam-
Ban Nong Waeny Road
{A. Tha Bo}

13,04 Huai

13.05 Huai{ Bang Phuan No. 1 Km., 0400
Ban Thalk-Ban Chupnk Road

(4. Muang)

13.06 Hual ‘Bany Phuan No. 2 Km, 0.775
' Ban That-Ban Chuak Road

(/. Muang)

11—




List of Bridges for Group I

Bridge No.

Name ‘of Bridge

Location

-

34,
35.
36.
37.
38.

39.

40,

41.

1,04
14.05
14.06
14.07
15.03

15.04

15.056

15.06

Nong

Nong

Nong

Nong

Huati

Huai

Huai

Huai

Buﬁgﬂﬁq No..l:
Bungrmo No..2.
Buég Ho.No. 3
Bgng.ﬁo_No. d..
Sa Do

So tha

Choek

Khaen

Ban Chlang Yun Bdn

- Ban’ Chiang Yun Ban Chiang
. Pheng Road:

(A.

:Pheng Road
(A,

Kut ohap)

Kut Chap)

Pheng Road

(B.

KUt_Chap)

Ban Chiang Yun-Ban

Ban Chxang Yun Ban
Pheng: Road

A

Km.
Rt.
Hai

(A

 Ban
_Phra  Road

Km.

- Ban

Ban

.(A;

© Km,

Ban
Ban
(A,

Kut Chap)

3.375:

'?172-Bah Nong
_Road
Phlbun Hang Sahan)

Na NamBan Khok

0+350

Nong Hai (Rt.

Na Kae Road
Samrong}
44600 -

Non Hal (REL.
Na Kae Road

- Samrong)

N

No,

Chiang

Chiang

Chiang

o. 2178-

2178)-




Annex 2

I,ist of Bridges for Gfoup 11

Ho 'Bridée No. Name qf_Bridge Location

1.1 01,01 Huai Kae . ' Ban Kut Khlong-Ban Dan
: Tae Road

2. | 0z.05 Huai Khum Mum Km. 6+250
' Ban Huai Sai-Ban Kut Chiang

flee Road
{A. Ubopl Rattana)

3. 04.01 Huai Soeng No.l Km. 0+750
Rt, No. 2031-Ban Bo Dok

Son Road
{A., Na Kae)

4, 04,02 Huai Soeng No. 2 “Km. 1+150 _
Rt. No. 2031-Ban Bo Dok

Son Road
{A. Na Kae}

5. 05.01 Lam Klang ‘ Ban Pan Khon Khob

6. 05.02 “Lam Nam [Mum Ban Kham Klang

7. 05.03 Lam Phra Phloeng Ban Phla Bung
' A. Pak Thong Chai

Km. 3:200
Ban Khok Kong-Ban Phon Road
(A. Muang)

8. o 11.01 Lam Nam Kam

9. 14.02 Lam Nam Phual Km., 5+650
A. Si Bun Ruang-Ban Pa

Kha Road
{A. Si Bun Ruang}

Som No. 1 . Kis. 1+225

fian Na Kae (Rt. ®No. 2171}~
Ban Sao Lao Road

(A, Det Udom}

10, 15.07 Lam

12— 1
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LOCATION OF THE BRIDGES ANEY "3
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Annex 4

UNDERTAKINGS BY THE GOVERNMENT OF THALLAND

1. Té_prOVide'necessary data and information for basic design
study.

2. To pear'COmmiSSions o the Japanese foreign GXChénge bank for
the'banking Services_Upon the banking arrangement.

3. To ensure prompt unloéding, Lax exemption and customs clearance
~at the port of disembarkation in Thailand of all the materials
provided under Japan's Grant Aid.
4. To exémpﬁ.Jépahese_nationals_engaged'in.the Projeglt f{rom customs
duties, intefnal taxes and otﬁer fiscal levies which may be im-
'posed in Thalland with respect bto the supply of products and

servxces under Lhe verified contracts.

5. To accord Japangse naLlonals whose services may be required in
connection with the supply of the products and services undé:
the verified contracts to enter into Thailand and stay therein

for the performance of their work.

6. To secure'the right of way and to provide necessary land area
.for the construction works.

7. To remove obstacles including houses within Che right of way’
that affects the implementation of the Project.

8. To'sécure roads leading to the Project sites for the transpor-
tation'of malberials and equlpment for the Project.

9. To secure the necessary budget for Lhe construction of bridges

in Group I

10, - Io coneruoL tho brildges in Group I wlthin tho period of one
yoar after delivery of materials at deslgnated port of entry

provided under Lhe Japan s Grant Ald

il1. To 1mprove access roads ccnnecLing from Lhe main roads to the
bridges constructed under the Project within a few years.

12.'_To'segufé the necessary budget and personnel for the proper
and effoctive malntenance of Lhe bridges Lo be constructed under

thc.Japan's Grant Aid.

—14_.
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Members and Itinerary of Draft Final Report Mission

k| Members

JICA
Mr .
Mr.
Mr.
. Mr.
Mzx .

Study Team

Hiroyuki Nakajima
Norio Matsuda
Takayoshi ono
Jiro Ishikawa

Kei Tani '

Public Works Department

Team Leader

Planning Management
"Bridge Planning

Bridge Engineer
Construction Planning

Director general

Mr. Niyom Niyamanusorn
Mr. Prajaya Sutabutra Deputy Director General
Mr. Samreong Xomolsiri Deputy Director General
Mr. Seree Suthamchal Chief Engineer
Mr. Sompop Unhawat Director, Rural Road Division
Mr. Mana Chotikapanich pPirector, Planning Division
Mr. Samart Yolpak Director, The Project
Mrr. Kosol . Rattanaporn Advisory Committee _
Mr. Vichit Saengchan Director,Procurement Division
Mr. Amnat Pakarat Chief of Ubon Public Works
. Office
Mr. Sompong Busabong Head Construction Section of
The Project
2 Itinerary
24 Apr. 1989 Mon. hrrival'Bangkok of Study Tean
25 f ¢ Tue. Meeting at JICA
Meeting at Embassy of Japan
Meeting at PWD Main Office
26 ] i Wed. Explanation of Draft Final Report
at PWD Main Office
27 ' 5 Thu. Discussion on Draft Final Report
and Draft of Minutes of Discussions
28 1 P Fri. Signing of Minutes of Discussions
29 ’ ¢ Sat, Collection of additional data
30 * E Sun. Departure of Study Tean

—15-—



3.  Persons Met
.Mr, Hidéo_Matuda S First Sécretary,rJapanese Embaasy

Mr. Ben Saitou R Rﬂsidént?RépfésenﬁaEiVe"
' Thailand Office, JICA

Mr. Tatsuo Suzuki Thailaud'OffiCe,'JfCA

6



WINUTES OF DISCUSSIONS
or
THE BASIC DESIGN sTUQf ON THE ?RQJECT.FOR DRiDGE CONSTRUCTION.
IN RURAL REGION |
IN

NORTHEAST THAILAND

by the Government of Lhe Kingdom
Japan decided to conduct a basic
design study on the project for constructing.bridges in the rural
region in Northeast Thailand ( hereinafter referred to ‘as " Lhe
Project " 1. "The Japan International Cooﬁerationfhgency { JICA }
sent kthe Basic Degign Study Team headed by Mr. Hiroyuli Nalkajima,
peputy Managing Director, Higashi - Kobe Construction office,
Hanshin. ExXpressway Public Corporation, from January 18 to March

3, 1989.

In response Lo the request
of Thailand, the Government of

ésult.Of-thé_Qtudy; JICA prepﬁred a Dralft Tinal Report
"Mivoyuki Nakajima, Depuly
affice., Hanshin

 As'ar & ;
and  dispatched .a team headed by Mr.
Managing Divector, “Higashi Kobe Construction
Expressway public Corporation, Lo explain and discuss it with the
relovant officials of the Govermment of the Kingdom of Thailand
from April 24 to April 30, 198%.

had a gseries of discussions on Lhe Report and
“agreed to recommend to their respective Governmenls that the
major points of understanding reached Dbetween Lhem, attached
herewith, should Dbe examined towards the realization of the

Project.

~Bolth  partiesg

Dangkol, April ., 1909

AL am

Niyom Niyamanusorn

LY N
Hiroyukl Nokajima =
Leader of the Basic Design Direcltor General
Study Team, o : _ . Public Works Department
Ministry of Interior

The Japan International
Cooperaltion Agency

e



ATTACHMENT

1. The Thail side_has_agreed to thé basic design proposed in. the
Draft Final Report.

2. The Thai side has understood Japan's Grant Aid System . and
reconfirmed the necessary measures to .be taken by the
Government of the Kingdom of Thailand which are manifested
in the " Minutes-of Discussions " on’ the Project .signed on
February 3, 1989, on condition that the Grant Aid by the
Government of Japan would be extended to the Project. :

3. The Thai side has agreed to secure necessary budget of the
Thai burden shares to implement the Project ag immediately
as possible after the Grant Aid on the Project Cis . finally
agreed between two Governments. T Co

4. The PWD shall take prompt and timely actions to execﬁte the
entire works so that the Project can be completed in due
accordance with the implementation_sbhedule as shown in the

praft Final Report.

5. The PWD will provide two stock yards at Khon Kaen ‘and  Ubon
Ratchathani with the areas of at least 6,000 m2 and 4,000 m2
respectively for the supplied materials with the necesgsary
facilities such as; : '

" Security fence. - -
Shelters to protect supplied materials.
‘Warehouse for supplied materials..
. Temporary house for wabtchmen.
Utilities such as water supply. electricity and telephone
or radio communication. : '

Ol Lo D) M

0. The PWD has agreed to secure proper right of way to provide
necessary land area for the construction work and to remove
and transfer obstacles such as houses and electricity poles.

etc.

7. The PWD,has agreed to get approval of the Thail Government
for logging in the construction areas which may be against

- the law of logging ban taken effect last January.
8. The Final Report (10 copies in English) on the Project will
be submitted to the Thai side within May 1989. : .

~18— |
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S APPENDIX 3

..+ Proposed Bridges'







LIST OF PROPOSED BRIDGES

NAME OF

Phanom -

BRIDGE | PROVINCE. | ROUTE LENGTH | GROUP| STAGE |
.| ] BRIDGE W
01.901 Kalasin | Huai Kae B.Kut Kholng 45. 00 I I
: ' —B;Khamin
01,02 | Kalasin. | Lam Nam Pao | B, Nong Bus 60. 00 i 1
R : No, I ~B. Tha Khrai
01,04 | Kalasin Huai Si Thon | B. Khok Kuang 15. 00 1 I
e : ~-B. Kut Khlong’ :
02,01 | Khon Kaen | Huai Sue Ten | B.Kham Bong 30. 00 I I
. : : -B.Non Dong Man’ (25. 000
02!02 Khon Kaen | Huai Nong. 8. kham Bong 125.00 I l
‘ Ben “-B.Non Dong Man {20, 00)
02.03 | Khon Kaen | Huai Yang 8. Kham Bong "25.00 i {
R ' -B. Non Deag Man {20, 0O)
02.05 | Khon aen | Buai Khom | B Huai Sai £0. 00 l 1
: : Munm -8, Kut Chiang Mee (39.00)
©03.01 | Cha'iya uai Khontha | B.aeng Khio 20..00 1 [
: ~ | Phum <f Nong Makhua (16.-50}
03.02 | Chaiya Hong Phai B Kut Lalom 50. 00 I I
- | Phum ' : -B. Nong  Phai {46.00)
03.03{ Chaiya | Huai Kut B. Khok Din Dacng. 36.00 | 1 I
Phum "Suang ~B. Non Than (35. 01
03.04 | Chaiya Hyai Pa Thao| B, Khok 0in Daeng 30. 00 I i
“Phum o -B: Nop Than (15.00)
04101 Nakhon. Ruai Soeng B.Phra Song - 40.00 l I
1 Phanon - No. | -B. 8o Dok Son (35.50)
04,02 | Hakhon 'Huéi Soeng B.Phra Song 40. 00 I l
| Phanom Ho. 2 -B. Bo Dok Son {33.00)
04.03 | Hakhon - ﬁuai.ﬂa Ngua | B, Na. Ngua 9. 00 I I
' Phanonm -B. Un Na (25, 00)
0404 Hakhon Buai Na Khoi | B, Na Khoi 20. 00 I I
. Phanom 1 -B, Un Na
04,05 | Rakhos . | Wuai Ma- B. Na Khoi 20. 00 1 I
© | Phanon Krathum ~B. Un Ha (9.00 '
0406 | Nakhon Huai ¥aa Un | B.Un Ha 80. 00 1 It
s -B. Un Yang Kham
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