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- .- - Table 1.1. Gists of Survey Operations

Item Unit Work Specification Remarks
- - T 7 quantity - )

1" ﬂFi}sl-phnscinvestigation . i _ . - - - ST =

1. Spot leveling km - 43 Double-run leveling - . From Vientiane to each of the three
Diff. in elev.: 1.5 cm and - bridge sites, Pa Mong, Vlentlane :
lessina distance of 1km ‘and Nong Khai - -
2. Echo-sounding - km® 12 . Accuracy of the m'.{chme‘ i In the Mekong river charmel at the
1/100 - - - - t.h:ee sites )
- - . Sounding depth 25m and AR - < T
more . . - - R
3. Simple triangulation  Place 3 T ) At the three bridge sites
to measure the width - - R

of the Mekong -

Il.  Second-phase investigation

1, Spot leveling o km 1 Double-run levelng - Bench-marks B.M.N-6 to By via the -
- - bench-mark established by N.E.A. -
in the site of Hydrographic Office
to unify the elevation of the
topography of the project area
extending over both countries -

2. Plane table survey icm2 - 8 ©°  Scale: 112,060, 1 m contour Nong Khai bridée site -
including echo- - )
sounding

3. Route survey km B ‘Fransverse survey: 50 m lang Nong Khai bridge site

each on both sides of the route

at intervals of 100 meters
alnn_g the routes

4. Triangulation Place 1 N Nong Khai bridge site, for the
- purpose of measuring the exact
width of the Mekong.

II.  Supplementary investigation

1. Roufe survey km 27 Transverse survey: 50 m long Two routes, C and C/D for
each on both sides of the route  the projected railway in Laotian
at intervals of 100 m along the  territory, and the route of the
Toutes approach road linking the Vientiane ~
railway statmn with the Asian Highway
A3,

2. Spot leveling km 10 Double-run leveling Bench-mark V-636 to Bench-mark B.M.T-1
in the route C and also to Bench-mark
B.M.T-2 in route C/D for
the purpose of establishing the bench-
marks at the proposed sites of Vientiane
Station, respectively.

Remarks:-
1) The results of the survey operations executed in the first-phase
investigation regarding the Pa Mong and Vientiane bridge sites
are not compiled in this report,

2

—

The results of the transverse survey operations in the route survey
are not compiled in this report, too.

3) The map on a scale of 1/2,000 obtained from the plane table survey is
" not listed in this report. But, reference is made to PLATE 2 titled
“GENERAL LAYQUT" scaled down to /10,000 from the abave map in the
Feasibility Report PART IF “ENGINEERING, ECONOMIC AND FINANCIAL STUDIES™.
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Data 1.1

RESULTS OF LEVELING (1)
ROUTE: Vientiare to Nong Khai bridge site Unit: m
T.P. DIFFERENCE OF ELEVATION ADJUSTED
No. DISTANCE 1 T, MEAN ADJUST DIFFERENCE ELEVATION REMARKS
V.636 170.105 Authorized
TPN-1 +0.034 +0.087 +0.085 170.190
N-2 +0,751 +0.755 +0.753 170.943
N-3 +0.558 +0.556 +0.557 171.500
N4 0855 0862 -0.859 170.641 Wat Sop
N-5 10.230 +0.240 +0.235 170.876
N-6 10088 +0.105  +0.096 170972 59 5.s40
N-7 +1.903 +1.902 +1.903 172.875
N-8 +3.273  +3.272 #3272 176.147
N-9 -1.563  -1.565 -1.564 174,583
N-10 0230 0235 0233 174.350
N-11 -1.546 -1.549 -1.547 172.803
N-12 -3.465 -3464 -3.465 169.338 N.K.K.B.M.43
N-13 -1.770  -1.760 -1.765 167.573
N-14 +0.309 40309 +0.309 167.882
N-15 -0446 -0450 -0448 167434
N-16 0,088 -0.097 -0.092 167.342
N-17 +0.080 +0.081 +0.081 167.423
N-18 +0.235 +0.229 +0.232 167.655
N-19 +0.402 +0.409 +0.405 168.060 N.EA.BM,
BMN-6 +0.164 +0.164 +40.164 168,224 Laotian side
TPT-1 -12.172  -12.171  -12.171 156.053
T-2 -0.653 -0.645 -0.649 155.404
T3 +0.277 #0277 40277 155.681
T4 +10.180 +10.181 +10.180 165.861 N.EA.BM.
BMN-7 40,713  +0.713 +0.713 166.574  Thai side
BMN-6 168.224
BMN-8 -0.008 -0.010 -0.009 168.215



Data 1.1.

RESULTS OF LEVELING (2)

Elevation of the bench-marks set on the leveling route

T.P. DISTANCE DIFFERENCE OF ELEVATION

No. I 2 MEaN ADIUST
TPN.3 - - -
BMN-1 +2.878 +2.888 +2.883
BMN-2 - - -
TPN-10 - - -
BMN-3 +0.088 +0.087 +0.087
TPN-13 — - -
BMN-4 +0.218  +0.214 +0.216
TPN-18 — - -
BMN-5 -0.190  -0.191 -0.1%0
Checking midway on the leveling: —
TPN4 - - -
Zero point of
staff gage in the -12.643 — -12643

Wat Sop G.S.

Remarks:

1) This leveling was of single-run.
2)  Since the elevation of the zero point of staff gage in the Wat Sop gaging station is EL.158.040
above the mean sea level at Ko Lak datum, the difference of the elevations is 4.2 centimeters.

ADJUSTED
DIFFERENCE

Unit: m

ELEVATION

171.500
174.383

170.972

174.350
174.437

167.573
167.789

167.655
167.465

170.641
157.998

REMARKS

TPN-6



Data 1.1.

RESULTS OF LEVELING (3)
Route: River crossing Unit: m
T.P. DIFFERENCE QF ELEVATION ADJUSTED
No. DISTANCE 1 a MEAN ADJUST DIFFERENCE ELEVATION REMARKS
BM.I. 167.764  Authorized
TP-1 -1.929 -1.929 -1.929 165.835
TP-2 +1.865 +1.862 +1.864 167.699
B.M.II -1.665  -1.668  -1.667 166.032  Authorized
GSl. +0.167 +0.167 +0.167 166.199 Authorized
B.M.I 167.764  Authorized
Gsai <0953 0951 .0.952 166.812  Authorized
1) This leveling was carried out in order to check the elevation of the authorized bench-marks and the
zero point of the gage staff.
2)  The abbreviations quoted above are explained as follows.
BMI Bench-mark in the site of Governers” Office (P-396)
BM.II : Bench-mark in the site of Hydrographic Office
GS.Il 12-meter point above zero point of the staff gage of the gaging station
in the site of Hydrographic Office
GslIl 13-meter point above zero point of the staff gage in the RID’s
gaging station
3)  Since the elevation of the zero point of staff gage in the RID’s gaging station is E1.153.000 above

the mean sea level at Ko Lak datum, the difference of the elevation is 0.812 meters.



Data 1.1,

RESULTS OF LEVELING (4)

Leveling route:  Vientiane to proposed sites of

T.P.
No.

V.636
TPT-1
T-2

BMT-1
T-5
T-6

BMT-2

Vientiane railway station Unit: m
DIFFERENCE OF ELEVATION ADJUSTED R ‘
DISTANCE 1 y MEAN ADIUST e orit:  ELEVATION REMARKS

170.105 Authorized

+2.653 +2.663 +2.658 172.763

-2.945 -2.953 -2949 169.814

-0.675 0679 -0.677 169.137

-3.300 3302 -3.301 165.836

10,096 +0.096 +0.096 165.932  Route C
+0.662 +0.669 +0.665 166.597

-0.185 -0.182 -0.183 166.414

-0469  -0458 -0.463 165.951 Route C/D

Remarks: This leveling was carried out on the routes from the Bench-mark V 636 set in the

Vientiane city to the Bench-marks T-1 of the route C and T-2 of the route C/D
provided near the two sites for the praposed Vientiane railway station.



Data 1.2.

Location of Bench-Marks (1)

M. -
BNO 7 ~ DESCRIPTIONS ) SKETCH
ELEVATION 174.383
PHILIPPINE
: EMBASSY
LOCATION Ban Wat Sop Concrete
= ‘fence
= o o
N-1 G 5
ESTABLISHED ON | 26 Sep. 1967 = =
© >
CARVED ELEVATION @ o
o ,,—U =
- 0
Concrete precast post PK 3km
ELEVATION 170.972 To B.Houa Souan
AN
L1 4]
LOCATION Ban Chi Nai Mo N S
‘] -
Army HQ 5
N-2 (Chi Nai MO)] S
ESTABLISHED ON 26 Sep. 1967 / N o
- otar |
Barbed ~-"y/ Rotary
CARVED ELEVATION wire fence
/
Concrete precast post To B, Tha Deua
ELEVATION 174.437
¢Barbed wire
. U fence
LOCATION Ban 10 Km g [ — | g
; A=)
.4 =
2 7] C k5
N-3 = R e >
ESTABLISHED ON 28 Sep. 1967 o Highway o
Q I’D =
— ~~PK IO0km
CARVED ELEVATION
Concrete precast post
ELEVATION 167.789 o
o ] Q
QD (=
a .8
22— =
LOCATION Ban Na Hai = Q2
o >
o ' o
N4 (e | -
ESTABLISHED ON 28 Sep. 1967 :
! o i
CARVED ELEVATION [] P
I Agriculturhl
L -3 _ _ experiment| station
Concrete precast post




Data 1.2.

Location of Bench-Marks (2)

SKETCH

B. M.
No. DESCRIPTIONS
ELEVATION 167.465 (ESSO STANDARD
\.g EASTERN INC.
r—“*ﬁ—*——*-ﬂ
LOCATION Bzn Tha Naleng I D D {r -Barbed wire _
0 I| fence g
N-5 il ' ' =
ESTABLISHEDON | 28 Sep. 1967 e e 2
Q
O Highway ,-._‘\ o
CARVED ELEVATION B —11 -
l,_ /
Concrete precast post |.9 PK 18km : A]_rlnéy
ELEVATION 168,224
‘/No.l FPROPOSED SITE
Ban Tha Naleng g
LOCATION {(No. 1 proposed Me\m(\g
site) —
N-6
ESTABLISHED ON 28 Sep. 1967 = e
[=]
& E
CARVED ELEVATION o 2
= ) >
= Highway S
Concrete precast post 2T PK 19%m -
ELEVATION 166.574
H i i
Wat Chommane ,Hydrographic Office
LOCATION {No.1 proposed !
site) n!:l
N-7 g
ESTABLISHED ON 9 Mar. 1968 - ;L’ﬂ/
7
CARVED ELEVATION No.l PROPOSED SITE
{Nong Khai
Concrete precast post
ELEVATION
LOCATION
ESTABLISHED ON
CARVED ELEVATION




Data 1.2,

Location of Bench-Marks (3)

B M. DESCRIPTIONS SKETCH
ELEVATION 168.215
(Revised Bridge £
\
\\
LOCATION Ban Tha Naleng N
—_———
N-8
ESTABLISHED ON 23 Drec. 1968 g o
QO
=} =4
CARVED ELEVATION o | S— 5
£ s
F— Highway — i
(=]
Concrete precast post F O---—-PK 9%m =
ELEVATION 165.932 (PROPOSED RAILWAY [(ROUTE C)
AN
N '& (5.1 5)
~ [=]
-~ 23
LOCATION Ban Phon Keng g = \ + 4 2
3 \ 2
T-1 S —=—Naotional route-13 —
o . 2
ESTABLISHED ON | 14 Dec. 1968 = £o (S.1.6)
I 1 Nam Ngum
CARVED ELEVATION J Transmission Ling
[ (5.1.7)
Concrete precast post
ELEVATION 165.951 , PROPOSED RAILWAY (ROUTE G/p)
\ - o
] @
® at i i 0
LOCATION Ban Pha Khao 5 o 2
= -
g — 3| 7 e
= - e-\3 b=
T-2 E nationd 1@
ESTABLISHED ON 14 Dec. 1968 (= =
4 a [ @ u
CARVED ELEVATION =
Concrete precast post
ELEVATION
LOCATION
ESTABLISHED ON
CARVED ELEVATION

— 18 —



Data 1.3.

HARZA ENGINEERING COMPANY INTERNATIONAL
BANGKOK, THAILAND
MONUMENT RECORD

MONUMENT RECORD GG O
Prosmer NMelkens River Survey Countay Thailand Darel959/60
MonumgnT P-396 Trre R.T.5. Hon, Onoer VeaT, Onn:n_li_
SeHenoin Dariym Evevarion Darom H.3. L. KO LAK
LaTivuoc LonsiTuoe EL:VATIDN_‘,‘_l_m__
UTM Zone NorTHinG EasTing
UTM Zonc NorTrinG Easting
AzimuTh TO GeoveTic Gmn
Aztmurn_to GeoneTic Grio
Live Diagram 3 Come, FiLe._E Mar Sueer 197/254
Puoro locwtirigation:  Line N, M 5% S Roc No, 1 Exeosure No, 15
Descrisrion:RECOVEred Lxisting LTS Honuncne Sxrren:
Mark is a hracs pey buried in a square
concrete monument located in front of
the Covernas Office in NonsKhai.
AEE CHAE RO
Published Elevation > )
3!
s
i
o
Hy
/y
Govermo s !
QFFficer ! :
AontG ‘” /o
KoRr ARV
\\\ H1e
\

Surveys financed by the GOVERNMENT OF CANADA

upder the COLOMBO PLAN and the
UNITED STATES OF AMERICA under the INTERNATICONAL COOPERATION ADMINISTRATION.

Canadian contractor - Hunting Survey Corp. Ltd., Toremto
U. S. A, contractor ~ Harze Engineering Company, Chicage



ECHO - SOUNDING RECORDS OF NONG KHAI
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riverside terrains

Drilling on

Drilling into river-bed.

' Hole

No.

1
21
22
23
24
25
26
27-
28

Total

2

O 00~ N B W

10
11
12
13
14
15
16
17
18
19
20

Total

Table 2.1,

Depth
{m)

24.00
22.00
44.30
23.40
26.00
25.00
35.00
23.00
21.30

244,00

16.60
17.15
13.00
13.00
13.60
16.21
13.00
12.80
17.10
12.50
£2.00

7.20
13.50
16.30
23.30
15.00
16.00
28.00
13.00

289.76

Elevation
" of ground
surface or

Hole
diameter

river-bed (m)  (mm)

168.33
166.59
Ungbserved
163,81
165,80
164.71
165.41
168.17
167.90

155.73
155.73
151.92
150,96
153.58
149.34
150.73
151.61
151.13
152.16
150.95
149,82
151.35
156.11
155.28
152.36
151.20
155.57
150.93

Driiling machine: UD — 5
Inclination of hole: Vertical

65 — 56
63 — 56
65 - 356
65 — 56
65 - 56
85—-65
85-—65
65 — 56
65 — 56

65 —- 56
65 —-56
65 — 56
65 ~ 56
65 — 56
65 — 56
65— 56
65 - 56
65 — 56
65 - 56
65— 56
65 - 56
65 — 56
65— 56
65— 56
65 — 56
65— 56
65 - 56
65— 356

Features of Test Drilling Holes

Number of
penetra-
tion tests

18
13
43
14
13
11
23
15
14

lo4

O = N T R ¥ T S L - N FUR PV« N N VS I B

~J]
n

Operation |
period
(year: 1968)

Feb.23—Mar. 1
Apr.29-May 5
Apr.27--May 28
May 6-May 11
May 12—May 16
May 18—May 26
May 27—Jun. 7
May 30—Jun. 4
Jun. 5—Jun. 8

Feb.28—Mar. 2
Mar. 5—Mar. 7

Mar. 2—Mar. 8

Mar. 9—Mar.13
Mar.I1-Mar.16
Mar.14—Mar.18
Mar,} 9—~Mar.25
Mar.21-Mar.23
Mar.26—Mar.30
Mar.26—Mar.29
Mar.30-Apr. 1

Apr. 2—Apr. 3

Apr. 2—Apr.10
Apr. 5—Apr. 9

Apr.11-Apr.13
Apr.l1—Apr.16
Apr.16—Apr.23
Apr.19—Apr.26
Apr.24—Apr.25
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Fig.2.1. LOCATION

OF TEST DRILLING HOLES
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Fig. 2.2 GEOLOGICAL  PROFILE OF BRIDGE
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Fig. 2.2 GEOLOGICAL PROFILE OF 7‘BRI‘DGE SITE
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Fig. 2.3. CONTOUR MAP OF ASSUMED
BEDROCK SURFACE AT BRIDGE SITE
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GEOLOGICAL RECORDS OF TEST DRILLING ~HOLES (1) Data 2.1
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GEOLOGICAL' RECORDS OF TEST DRILLING HOLES (2

Data 2.1.
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GEOLOGICAL RECORDS OF TEST DRILLING HOLES (3)
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GEOLOGICAL RECORDS OF TEST DRILLING HOLES (4) Data 2
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GEOLOGICAL RECORDS OF TEST DRILLING HOLES
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GEOLOGICAL RECORDS OF TEST DRILLING HOLES (6) Data 2.1
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GEOLOGICAL RECORDS OF TESTiDRI-LLlNG HOLES (7} Data 2.1
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GEOLOGICAL -RECORDS OF TEST DRILLING HOLES (8)
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GEOLOGICAL RECORDS OF TEST DRILLING. HOLES (9) - - Data 21.
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GEOLOGICAL RECORD OF TEST DRILLING "HOLE {IO)
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Table 2.4, Summary of Soil Test - - -

Location: Nong Khai

Ttems Unit Characteristics
Sample No. 1 2 3 4 5 6 7 B 9 10 11 12
Bore Hole Ne, 21 21 21 22 22 24 24 25 25 26 26 27
Sampling Depth m 5.70-6,30 7.40-7.80 10.30-11.25 0.70=-1.35 3.00-3.40 620-693 9.60-10.35 6.50_—-7.25 7.30-8.20 B.00-8.75 9.00-9.95 1.00-1.70
Reddish Reddish Reddish Grey Reddish Reddish Reddish Reddish Reddish Reddish Reddish Yellow
I. Observation brown brown brown brown brown brown brown brown brown brown brown brown
II. Properties
{ 1 } Natural water content, w b3 20.11 21.23 24.04 26.25 36,70 22.04 28.42 25.41 25.75 25.75 25.40 16.45
(2 ) Speaific gravity of soil, G 2.68 2.65 2.70 2.68 2,70 275 2.67 2.73 2.69 2.70 2.68 2.76
{3) Wet density, Iy gfcm3 1.875 1.940 1.893 2.044 1.789 2.009 1.792 1.899 1.891 1.948 1.992 2.067
{4) Dry density, T4 gﬂ:m3 1.561 1.600 1.526 1.619 1.308 1.646 1.395 1.514 1.503 1.549 1.588 1.775
(5} Void ratio, e 0,717 0.656 0.769 0.655 1064 0.671 0.914 0.803 0.790 0.743 0.669 0.555
{6) Degree of saturation, S % 75,17 B85.76 84.491 100 93.13 90.33 83.02 86.39 87.68 93.46 100 81.81

1. Grain Size

(1)} Constitution

i} Gravel part % - - - 1.0 - - - - - - — -
i) Sand part % is 3.0 5.0 16.5 13.5 2.0 L5 19.5 51.0 33.0 3140 25.5
iin) Silt part % 75.0 74.0 78.0 45.0 620 68.5 63,5 38.0 54.0 54,0 54,0 510
w) Clay part % 21.5 23.0 16.5 48.0° 415 36.0 30,0 17.0 11.0 13,0 15.0 23.5
(2) Max. diameter mm 0105 0.105 0.105 4.8 2.0 0.105 0.105 0.42 0.84 0,42 0.42 2.0
(3) 60 % diameter, Dy, mm 0.035 0.033 0.0403 0.016 0.013 0.017 oo18 a06 0.13 0.07 0063 005
(4) 10 %dismeter, Dy q mm - - 0.0018 - 0.0017 - - 0.0018 0.004 0.0028 0002 -
(5) Uniformity coefficient - - 22.4 - 7.65 - - 333 2.8 25.0 3.5 -
(&) G o csitnion
{7} Unified classification cL CL CL CL or CH CL or CH CL CL or CH ML or OL 5C ML or OL CL CL
IV, Consistency
(1) Liquid hmit, L.L. % 33,25 39.80 35,20 49.80 52.00 37,10 53,10 28.20 24.10 26.40 26.85 36.50
(2) Plastic Limit, P.L. % 2045 2170 22.05 £7.37 20.47 20.64 24.33 22.15 1B 66 22.49 18,49 11.68
(3} Plasticity index, P.1. 12.80 18.10 13.15 32.43 31.53 16 46 28.77 6.05 5.46 391 842 24.82
(4) Flowindex, F.I, 6.30 B.4B 8.25 10.10 16.10 12.80 5.10 5.95 510 5.05 5.05 15.70
V. Shearing Strength
(1) Unconfined compression
i) Compression strength kgfem? 1,195 0.383 L0s1 0.505 0.471 0.861 3.920 0.426 0.290 0.498 0.556 0.663
1) Sensitivity ratio 2,36 1.56 408 118 1.64 1.38 5.16 NG 4.08 NG. A4 N.G.ﬂ- 1.06
(2 ) Direct compression
i) Cohesion, ¢ kgfem? - - - - - 060 - 0.30 - 0.70 0.28 0.60
i) Internal friction angle, ¢ - - - - - 40°02" - 37°36 - 15°39° 22°47 30°58"
{3) Triaxial compression
i) Cohesion, ¢ kgfem? 0.50 0.80 0.45 0.925 0.20 0.82 115 0.21 0.10 0.35 0.24 0.50
ii) Internal friction angle, ¢ 12%25° 19°18’ 10"36° 5743 8°32" 11°52° 13°30° 15"39' 16742° 6°17 g"32° 15%07"
VI. Consolidation
(1) Initail void ratlo, e, 0.610 0.672 0.670 0.642 1.360 0.689 0.876 0.769 0 657 0.616 0.680 0.682
(2) Preconsolidation Load, p, kgfem? 3.50 4.50 3.20 1.22 117 3.00 4.90 300 2.63 3.90 2.48 0.56
(3) cCompression index, C. 0.198 0.186 0.147 0.161 0361 0.235 0,308 0.251 0.201 0.137 0.146 0.158
(4) Coef. of consoludation, C, em?fsec  2.8x10°2 L66x1072 5 1y 003 s2xi0¥  Bax10?  122x107  2.0x102 222102 3axio?  129x10°2 L1sx102  1.7x10°2
{5) Coef. of volume compressi-
tility, M, em?fg  1.3x105  7.0x106  g.ax10°6 195105 A7x10S  L21x105  Bex106 138x105  1.28x105  6.3x20  1.03x10°5  S.4x10°
(6) Coef. of permeabulity, K em?jsec  36x107  1a8x107  1.74x10°8 L6x107  38x107  1sx107  175x10°7  3.04x107  doxio?  mixio® 1.2x107  9.2x10°7
Remarks: A Remolding was impossible.



Data 2.2,

MECHANICAL ANALYSIS (1)
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Data 2.2.

MECHANICAL ANALYSIS (2)
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%

Water content

Liquid Limit and Plastic Limit Tests
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Data 23.
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Sample No. ;gicrllttl (1) {2) Mean index index
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3 35.20 22.17 21.92 22.05 1315 8.25
4 49.80 17.49 17.24 17.37 3243 1010
5 52.00 2062 20.32 2047 3153 10.10
6 3710 20.66 20.62 20.64 16.46 10.00
7 53.10 24.75 33.9] 24.33 28.77 12,80
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12 36,50 11.85 1L.50 11.68 24.82 1570
~JL :
T ef ~ i
P e [ sutgdig i J_: ™ 1
N s \\_‘{,-h{o.?
N i~ " g,
Mg 4 ‘\’.":.""'-. ® 50 B [~
I [ c [ >
S 4Nolz ! =1 2 _Nolz ]
s ] 8 =~ _-FLiquid limit
T ~btb g T el 5 40 |~ I
Y S [~] | 5 ~~ ut
= .._______-_‘ "---...______.w"'--.. ) 2 R
B T e s Iy =~ [ T [Nt : L
Profoe e iy iy e N P AT L TP
0 B e Ly T T
e e et
l\m Al T S|
. LT
4 € 8 10 15 20 25 30 40 £0 60 60 2 2 € B 10 18 2025 a0
Number of blows
Remorks: Seils passing 04mm sieve were used for

deciding the liquid and plastic (imits.



Data 2.4.

Direct Shear Test

Dry density Normal stress Maximum shear Cohesion Internal friction

Sample No. stress c angle ¢
(gfcm?) (kg/cm?) (kgf/cm?) (kgfcm?)
1.650 0.6 1.118
; 1.618 L1 1.511 0.0 400
1.649 1.6 1.739 : 0z
1.630 2.1 2.400
1.491 0.6 0.758
g 1.496 1.1 1.190 030 3736
1.498 1.6 1.373
1.501 2.1 1.914
1.480 0.6 0.874
1.507 1.1 0.963 .
10 1.499 1.6 1.137 0.70 15°39
1.501 2.1 1.309
1.542 0.6 0.531
1.520 1.1 0.766 o
1 1.536 1.6 0.937 0.28 22°47
1.510 2.1 1.163
1.754 0.6 0.973
1.770 1.1 1.237
12 . osq:
1.781 1.6 1.560 0.60 30°58
1.783 2.1 1.654



Sample No.

10

11

12

Dry Lateral
density pressure
Ta a
(gfem®)  (kgfcm?)
1.600 1
1.561 2
1.562 3
1.600 1
1.615 2
1.543 1
1.526 2
1.509 3
1.619 1
1.605 2
1.619 3
1.273 1
1.308 2
1.329 3
[.622 1
1.619 2
1.646 3
1.406 1
1.400 2
1.395 3
1.461 1
1.514 2
1.551 3
1.503 |
1.481 2
1.611 1
1.549 2
1.549 3
1.595 I
1.588 2
1.580 3
1.668 |
1.742 2
1.775 3

Triaxial Compression Test

Max. compression
stress

oy
(kg/cm?)

1.803
2431
2.776

3.238
4.250

1,569
2.038
2.747

0.725
0.921
1.198

0.828
1.161
1.804

2.547
3.100
3.651

3.602
4,182
4.691

1.160
1.985
2.583

1.031
1.896

1.046
1.358
2.100

0.961
1.231
1.709

2.10
2.78
3.31

_45._

Cohesion

Cc

(kg/cm?)

0.50

0.80

045

0.925

0.20

0.82

1.15

0.21

0.10

0.35

0.24

0.50

Internal friction
angle

¢

12°25°

19°18°

10°46°

5°43"

8°32"

11°52°

13°30°

15°39

16°42"

6°17'

8°32°

15°07"

Data 2.5.



Data 2.6.

Sample No.

10
1

12

Mean water Unit

content

(%)

19.06
27.41
22.89
26.77
38.27
24.86
28.70
27.18
2117
25.76
25.85

16.51

weight

(gfcm?)

1.878

1.878

1.858

2.030

1.803

1.965

1.797

1.848

1.838

1.934

1.950

1.992

Unconfined Compression Test

Unconfined compression

strength

(kg/cm?)
undisturbed
sample

1.195
0.883
1.051
0.505
0.471
0.861
3.920
0.426
0.290
0.498
0.556

0.664

disturbed
sample

0.508
0.564
0.258
0.427
0.287
0.626

0.760

0.071

0.627

Sensitivity
ratio

2.36
1.56
4.08
1.18
1.64
1.38

5.16

4.08

1.06
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Caota 2.7,

CONSOLIDATION  TEST ()
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CONSOLIDATION TEST (2}
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Data 2.7

CONSOLIDATION TEST (4)
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Data 2.7

CONSOLIDATION TEST (6)
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Data. 2.8,

Compressive Strength of Core Samples of Silstone
As Tested at the Chuo University Laboratory in Tokyo
on August 17, 1968

Sample Bore hole Sampling Compressive
depth (m) strength (kgfem?)

No. 1 No. 5 7.5 - 1.7 173

No. 2 No. 6 1045 - 10.60 170

No, 3 NO. 9 73 - 174 165

Mean 169

Compressive Strength of Core Samples of Siltstone
As Tested at the NEA Laboratory in Bangkok
on April 1, 1968

Bore hole Sampling Compressive
depth (m) strength (kg/cm?)

No. 1 20 115.3

No. 3 12 126.9
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Data 3.1.

SAND AT SITE A (1)

1) SIEVE ANALYSIS

W: Cumulative weight retained (grm) F.M.: Fineness modulus
%: Cumulative percent retained
Sample No. i
Weight of 516 erms
sample g 541.7 grms 516 grms 500 grms
Sieve No. W % w % w % W %
4 0 0 0 0 0 0 0 0
8 71 13.4 63.2 11.7 37 1.2 27 5.4
12 84 15.9 76.4 14.1 43 8.3 34 6.8
16 (19.0) (18.0) (11.0) (10.0)
30 146 27.6 [65.2 26.8 79 15.3 86 17.2
50 371 70.1 384.2 710 360 69.8 402 80.4
100 499 94.4 513.2 94.9 487 94.5 490 98.0
Passing 529 100.0 541.7 100.0 516 100.0 500 100.0
Max. size 2. 7Tmm 3.0 mm 1.3 mm [.3 mm
FM. 2.25 222 2.11
Sample No. 3
Weight of
sample 504 grms 505 grms 503 grms 495 grms
Sieve No. w % W % \id % W %
4 1 0.2 0 0 0 0 0 0
8 42 8.3 44 8.7 66 13.1 67 13.5
12 50 99 53 10.5 76 15.1 76 15.4
16 (13.0) (13.0) (18.5) (18.5)
30 98 19.4 96 19.0 110 21.9 113 228
50 355 70.5 355 70.4 302 60.0 300 60.6
100 487 96.6 489 96.8 450 89.3 447 90.4
Passing 504 100.0 505 100.0 503 £00.0 495 100.0
Max. size 1.8 mm 1.8 mm 2.9 mm 2.9 mm
F.M. 2.08 2,08 2.06
Opening  lmm)
015 03 : 06 _ I.l2 315 SO o] 00
At = &
s = 40 .
= = 5
= ".,' 60 &
s 3
= 80 &
. =2
T 2
= 5]
00 50 30 3 8 3 100
Sieve No



Data 3.1,

SAND AT SITE A (2)

2) UNIT WEIGHT

Sample No. 2 3
Weight of sample {grm) 3,212 3,226.5 3,319 3,331
Volume of sample {cm3) 2,000 2,000 2,000 2,000
Unit weight (kg/m?) 1,610 1,610 1,660 1,670

3) SPECIFIC GRAVITY

Sample No. 2
Weight of sample {(grm) A= 500 500
Capacity of flask (cm3) B= 500 500
Water added to flask (em®) C-= 311 309
Specific gravity A/B-0O) 2.64 2.62

4) ABSORPTION

Sample No. 2
Weight, surface dry condition (grm) A= 500.0 500.0
Weight, oven dry condition {grm) B= 49472 493.8
Absorption (A - B)/B x 100 (%) 1.17 1.25

5) MATERIAL PASSING No. 200 SIEVE

Sample No. 1 4
Weight of sample before washing (grm) 500.0 500.0 500.0 500.0
Weight of sample after washing {grm) 495.2 496.1 494.3 496.1
Decreased amount {(grm) 4.8 3.9 5.7 3.9
Percentage 0.96 0.78 1.14 0.78



Data 3.2.

SAND AT SITE B (1)

1) SIEVE ANALYSIS

W: Cumulative weight retained (grm) FM.: Fineness modulus
%: Cumulative percent retained
Sample No. 5 6
Weight of
500 grms 500 grms 500 grmms 500 grms
sample
Sieve No. W % W Y W % W %
4 3 0.6 4 0.8 4 0.8 0.5 0.1
8 98 19.6 101 20.2 76 15.2 39.5 7.9
10 112 224 113 22.6 84 16.8 46.5 9.3
16 (32.5) (30.0) (23.0) (15.0)
30 226 45.2 203 40.6 152 30.4 117.5 23.5
40 37 74.2 375 75.0 307 6l.5 293.5 58.7
50 483 96.6 477 95.5 461 92,2 457.5 91.5
100 499 99.8 495 99.0 491 98.2 487.5 97.5
Passing 500 100.0 500 100.0 500 100.0 500.0 100.0
Max. size 3.5 mm 3.5 mm 1.9 mm 3.2mm
F.M. 2.94 2.86 2.60 2.36
Sample No. 7 8
Weight of
sample 500 grms 500 grms 500 grms 500 grms
Sieve No. W % W % W % W %
4 0 0 1 0.2 0.8 0.2 0 0
8 19 3.8 25 5.0 14.3 2.9 18 3.6
10 22 44 30 6.0 109.6 21.9 22 4.4
16 (11.0) (12.5) (23.5) (13.5)
30 91 18.2 105 21.0 127.8 25.6 138 27.6
40 267 534 283 56.6 420.8 84.2 437 815
50 441 88.2 455 91.0 484.8 97.0 491 98.2
100 479 95.8 492 98.4 488.8 97.8 495 99.0
Passing 500 100.0 500 100.0 500.0 100.0 500 100.0
Max. size [.2mm 1.5 mm 2.2mm 1.5 mm
F.M. 2.17 2.28 2.47 2.42
Opening  (mm}
015 03 ve 12 25 50 ____100,
I o
= ; =
= = = 0=
= &
40 =
= 80 é
— = = 80 g
: Z E
s o
00 50 30 6 8 3 100
Sisve No

— 52 —



SAND AT SITE B (2)

2) UNIT WEIGHT

Sample No.
Weight of sample {(grm)
Volume of sample (em?)
Unit weight {kg/m3)

3) SPECIFIC GRAVITY

Sample No.
Weight of sample (grm)
Capacity of flask (cm3)
Water added to flask {cm?)

Specific gravity Al/B-0)

4) ABSORPTION

Sample No.
Weight, surface dry condition (grm)
Weight, oven dry condition (grm)
Absorption (A -B)/B x 100 (%)

3) MATERIAL PASSING NO. 200 SIEVE

Sample No.

Weight of sample before washing  (grm)
Weight of sample after washing (grm)
Decreased amount (grm)
Percentage

6) ORGANIC INPURITIES

Sample No. 5
Result Trace

A:

3,317.2
2,000
1,560

500
500
306
2,58

500.0
495.2
0.97

641.8
634.9
6.9
I.1

3,322.2

2,000
1,560

500
500
307
2.59

500.0
494.7
1.07

570.0
563.0
7.0
1.2

3,327.2
2,000
1,660

522.6
517.2
54
1.0

Data 3.2,

3,322.2
2,000
1,660

500.0
497.7
2.3
0.5



Data 73.3.
SAND AT SITEC (1)

1) SIEVE ANALYSIS

W: Cumulative weight retained (grm} F.M.: Fineness modulus
%: Cumulative percent retained

Sample No. 9 10
Weight of 500 grms 500 grms 500 grms 500 grms
sample
Sieve No. w % W % W % W %
3 0 0 0 0 ¢ 0 0 0
8 19 3.8 15 3.0 47 2.4 49 9.8
10 23 4.6 20 4.0 55 11.0 58 il.6
16 (9.0) (9.0} (20.0) (20.0)
30 79 15.8 79 15.8 165 33.0 163 32.6
40 164 328 200 40.0 272 54.4 263 52.5
50 418.9 §83.8 434 86.8 380 76.0 371 74.2
140 498.0 99.6 498 99.6 475 85.0 472 94.4
Passing 500 100.0 500 i00.0 500 100,0 3500 100.0
Max. size 1.1 mm 1.} mm 2.3 mm 2.3 mm
F.M. 2,12 214 2,33 2.31
Sample No. 11-1 11-2
Weight of 500 grms 500 grms 500 grms 500 grms
sample
Sieve No. W % w % w % ' %
4 0 0 0 0 0 0 4] 0
8 43 8.6 424 8.5 43 8.6 47 9.4
10 51 10.2 50.0 10.0 50 10.0 53 10.6
16 (24.0) (24.0) (26.0) (27.0)
30 217 43.5 217.0 43.4 242 48.4 251 50.2
40 323 64.6 319.0 63.8 354 70.8 356 71.2
50 430 86.D 431.0 86.2 433 36.0 437 87.4
100 490 98.0 489.0 97.8 492 98.4 492 98.4
Passing 500 100.0 500 100.0 500 i00.0 500 100.0
Max. size 2.0 mm 2.0 mm 2.0 mm 2.2 mm
F.M. 2.60 2.60 2.68 2.72

Opening  {mm)

0I5 03 06 L2 25 50 100,
e

—t—] o

= @

= 5

14

% 40 =

= 3

5

s0 &

-]

= 2

oA 7 5

g g0 ‘g

= 3
00 50 30 5 8 ) 100

Sieve No



" SAND AT SITE C (2)

2)  UNIT WEIGHT
Sample No. 10

Weight of sample (grm)

3,408.2 3,427.3

Volume of sample {cm?) 2,000 2,000
Unit weight (kg/m?) 1,700 1,710
3) SPECIFIC GRAVITY

Sample No.
Weight of sample (grm) A=
Capacity of flask {cm®) B =
Water added to flask (cm®y C=
Specific gravity A/(B-0C)
4) ABSORPTION

Sample No.
Weight, surface dry condition {(grm) A=
Weight, oven dry condition {grm) B =

Absorption (A - B)/B x 100 (%)

5) MATERIAL PASSING NO.200 SIEVE

Sample No.
Weight of sample before washing (grm)
Weight of sample after washing (grm)
Decreased amount {(grm)
Percentage
6) ORGANIC INPURITIES
Sample No. 9
Result Trace

— 65 —

11-1

3,438.2 3,446.2

2,000 2,000
1,720 1,720
11-1
500.0 500.0
500.0 500.0
307.5 307.5
2.60 2.60
11-1
500.0 500.0
496.3 495.7
0.75 0.87
9and 10
502.0 500.7
499.1 497.8
2.9 2.9
0.58 0.58

Data 33.

11-2
3,404.2 3,410.2
2,000 2,000
1,700 1,710

11-2
500.0 500.0
500.0 500.0
308.3 308.3
2.60 2.60

11-2
500.0 500.0
494.9 494.5
1.03 1.11



Data 3.4.

SAND AT BRIDGE SITE (1)

1) SIEVE ANALYSIS

W: Cumulative weight retained (grm)
7%: Cumulative percent retained

F. M.: Fineness modulus

Sample No. 12 13
Weight of 494.2 grms 490.5 grms 500.4 grms 500.9 grms
sample
Sieve No. W % W To w % W %
4
8
12
16 (0 (0) (V)]
30 0 0 1.7 0.3 0.2 0 0 0
50 2.0 0.4 5.2 1.1 5.7 I.1 5.7 1.1
100 444 4 88.9 4392 89.6 4477 89.5 453.7 90.6
Passing 494.2 100.0 490.5 100.0 500.4 100.0 500.9 100.0
Max. size 0.3 mm 0.3 mm 0.3 mm 0.3 mm
FM. 0.89 0.91 0.91 0.92
Opening  (mm)
015 03 Q6 12 25 50 IOOO
= .
20 3
2 g
= 40 =
3
&0 &
: 2
j? 80 ‘_n:::
E
S
100 50 30 6 8 3 oo
Sieve No



2) UNIT WEIGHT
Sample No.
Weight of sample
Volume of sample
Unit weight
3) SPECIFIC GRAVITY
Sample No.
Weight of sample
Capacity of fiask
Water added to flask
Specific gravity Al(B-0O)
4) ABSORPTION
Sample No.
Weight, surface dry condition

Weight, oven dry condition
Absorption (A -B)B

Data 34.

SAND AT BRIDGE SITE (2)

5) MATERIAL PASSING NO.200 SIEVE

Sample No.

Weight of sample before washing
Weight of sample after washing

Decreased amount
Percentage

12 13
{(grm) 2,903 2,903 2,925 2,927
{cm?) 2,000 2,000 2,000 2,000
(kg/m*) 1,450 1,450 1,460 1,460
13
{grm) A= 500.0 500.0
(cm?3) B = 500.0 500.0
(cm?) C= 303.2 302.5
2.54 2.53
13
{grm) A= 500.0 500.0
(grm) = 491.9 4921
(%) 1.65 1.61
13
{grm) 500.0 500.0
(grm) 491.3 487.7
(grm) 8.7 12.3
1.74 2.46



Data 3.5.

GRAVEL AT SITE A (1)
1) SIEVE ANALYSIS
W: Cumulative weight retained (grin) F.M.: Fineness modulus
%: Cumulative percent retained
Sample No. 1 2
Weight of
21,515 grms 21,464 grms 4,855 grms 6,302 grms
sample
Sieve size W % W % W % W %
unit
2 3,680 17.1 3,675 17.1
1-1/2 6,008 279 5,999 27.9 1,114 23.0 2,433 38.6
1 11,150 51.8 11,090 51.6 2,238 46.1 3,762 59.7
3/4 13,437 62.5 13,337 62.1 2,808 57.9 4,449 70.6
1/2 16,0067 74.8 3,553 73.2 5,076 80.5
3/8 17,887 83.0 17,874 83.3 3,981 82.1 5,457 86.6
No. 4 21,515 1000 21,464 100.G 4,855 100.0 6,302 100.0
Max. size (60 mm) (60 mm) (55 mm) (70 mm)
F.M. 7.73 7.73 7.63 7.96
Sample No. 3 4
Weight of
4,125 grms 5,131 grms 11,831 grins 13,884 grms
sample
Steve size w % W % W % W %
(inch)
2 1,747 14.8 1,566 11.3
1-1/2 542 13.1 820 16.0 3,835 324 4,521 32.5
1 1,298 31.5 1,800 35.1 5,940 50.2 7,630 55.0
3/4 1,994 48.4 2,194 428 7,370 62.3 9,027 65.0
1/2 2,804 68.0 3,498 68.2 9,080 76.8 11,015 79.3
3/8 3,082 748 4,088 79.7 10,052 85.0 12,053 86.7
No. 4 4,125 100.0 5,131 1000 11,831 100.0 13,884 1060.0
Max. size (45 mm) (50 mm) {55 mm) (50 mm)
F.M. 7.36 7.38 7.80 7.84
Opening (mm)
5 [s] 15 20 25 30 40 50 &0 BO_ 100,
= — e
S ’,"’ 20 §
p i s 4 ]
e e e e &
=i e 0 -
e w &
:‘E_ == 80 &
: — E
= = =t == 00
{No 4) ¥8 If2 3 e 2

Sieve size (inch}

— 68 —



Data 3.5.

GRAVEL AT SITE A (2)

2) UNIT WEIGHT

Sample No. 2 3
Weight of sample {grm) 18,596 18,585 19,944 19,956
Volunie of sample (cm?) 10,776 10,776 10,776 10,776
Unit weight (kgfm3) 1,730 1,720 1,850 1,850

3) SPECIFIC GRAVITY and ABSORPTION

Sample No. 2 3
Surface dry; Weight in air (erm) A= 2,000.0 2,000.0 2,000.0 2,000.0
condition |Weight in water (grm) B= 1,237.5 1,235.0 1,233.0 1,242.5
Weight, oven dry condition (grm) C= 1,991.0 1,990.0 19840 1,983.2
Specific gravity Al(A-B) 2.62 2.61 2.61 2.64
Absorption (A-C)/Cx 100 (%) 0.45 0.50 0.86 0.85



Data 3.6.

GRAVEL AT SITE B (1)

1} SIEVE ANALYSIS

W: Cumulative weight retained (grm) F.M.: Fineness modulus
%: Cumulative percent retained

Sample No. 5 6
Weight of 5,000 grms 5,000 grms 5,000 grms 5,000 grms
sample
Sle_ve size W % W % W % W %
{inch)
2
1-1/2 0 0 0 0 0 0 0 0
1 43 0.9 107 2.1 90 1.8 55 1.1
3/4 372 7.4 676 13.5 439 8.8 567 11.4
1/2 2,043 40.8 1,989 39.8 2,259 45.2 2,222 44.5
3/8 3,145 62.9 3,i51 63.0 3,152 63.0 3,348 67.0
No. 4 5,000 100.0 5,000 100.0 5,000 100.0 5,000 100.0
Max. size 20 mm 22 mm 20 mm 20 mm
F.M. 6.70 6.77 6.72 6.78
Sample No, 7 8
Weight of 4,957 grms 4,912 gems 1,420 grms 1,370 grms
sample
Sieve size W % W % W % W %
{inch)
2
1-1/2 0 0 0 4] 0 0 4] 4]
1 222 4.5 180 3.7 13 0.9 12 0.9
3/4 472 9.5 459 9.3 20 1.4 20 1.5
172 1,732 35.0 1,690 34.4 78 12.5 204 14.8
3/8 2,940 59.3 3,041 62.0 527 371 559 40.6
No. 4 4,957 100.0 4,912 100.0 1,420 100.0 1,370 100.0
Max. size 20 mm 20 mm 15 mm 15 mm
F.M. 6.69 6.71 6.38 6.42

Cpening (mm)

5 10 15 12’0 25 30 40 50 60 80 100,

°
== = Z 2
= o 2
s 5 2 3
>y = °
r A ’J = 1’1’ I‘ I
o e : 40 .
ra r 7y v c
i o <o o ]
X TIrT m E
T 5 &0 o
= o= __E=== ,§
= 80 B
- p—— 2
= = = E
= 4 . 8
: 100
{No 4) 3/ 7] 34 1 e 2 3

Sieve size (inch)



Data 3.6.

GRAVEL AT SITE B (2)

2) UNIT WEIGHT

Sample No. Gand 7
Weight of sample {grm) 18,726 18,626
Volume of sample (cm?) 10,776 10,776
Unit weight (kg/m?) 1,740 1,730

3) SPECIFIC GRAVITY and ABSORPTION

Sample No. 6
Surface dry| Weight in air (grm) A= 2,106.3 2,052.1
condition |Weight in water (grm) B = 1,288.0 1,256.9
Weight, oven dry condition (grm) C= 2,080.6 2,025.9
Specific gravity A/[{A-B) 2.58 2.58
Absorption (A - C)C x 100 (%) 1.23 1.28



Data 3.7,

1)

GRAVEL AT SITE C (1)

SIEVE ANALYSIS

W: Cumulative weight retained (grm) F.M.: Fineness modufus
%: Cumulative percent retained
Sample No. 9 10
Weight of 2,120 grms 2,120 grms 15,000 grms 15,000 grms
sample
S:e've size W % W % W % W %
{inch)
2 (0) (0)
1-1/2 0 0 0 0 1,645 11.0 1,645 11.0
1 32 1.5 18 0.8 4,570 30.4 4,652 310
3/4 166 7.8 173 8.2 1,275 48.5 7,278 48.5
1/2 601 28.3 582 27.5 10,344 69.0 10,338 69.0
3/8 720 34.0 914 43.1 12,088 80.0 12,06 80.1
No. 4 2,120 100.0 2,120 100.0 15,000 100.0 15,000 100.0
Max. size 18 mm 18 mm 40 mm 40 mm
F.M. 6.42 6.51 7.39 7.40
Sample No. 11-1 11-2
Weight of ) 833 srms 20,544 grms 18,841 grms 18,728 grms
sample
Steve size W % W % W % W %
(inch)
2 1,192 5.7 1,192 5.8 2,077 11.0 2,077 11.1
1-1/2 4,250 204 4,199 20.4 3,802 20.2 3,632 19.4
1 9,910 47.6 9,647 47.0 8,456 44.9 8,399 44.8
3/4 13,218 63.5 12,995 63.2 11,861 62.9 11,690 62.4
1/2 16,680 80.1 16,458 80.0 14,925 78.2 14.755 78.8
3/8 18,291 87.8 18,160 88.4 16,400 87.0 16,230 86.6
No. 4 20,833 100.0 20,544 100.0 18,841 100.0 18,728 100.0
Max. size 45 mm 45 mm 50 mm 50 mm
F.M. 7.72 7.72 7.70 7.68
Opening {mm)
5 10 15 20 25 30 40 50 €0 80 _ 100,
= = = ’7’; = 20 %
]” ,rA_::—’ " o o ;’ £
i = 40
7 i s
2 = 6o &
s = s
= = = 80 5
P —— = = 3
e = == £
- + : 100 (=3
(No.4) ¥g lr2 3 ! e 2 3

Sieve size {inch)



Data 3.7.

GRAVEL AT SITE C (2)

2) UNIT WEIGHT

Sample No. 10 I1-land11-2
Weight of sample (grm) 19,656 19,656 20,226 20,026
Volume of sample {grm) 10,776 10,776 10,776 10,776
Unit weight (kg/m?) 1,820 1,820 1,880 1,860

3) SPECIFIC GRAVITY AND ABSORPTION

Sample No. 11-1 11-2
Surface dry] Weight in air {zrm) A= 5,053.5 5,135.0 5,023.3 5,083.9
condition | Weight in water (grm) B = 3,1204 3,1925 3,099.1 3.1345
Weight, oven dry condition (grm) C= 5,022.6 5,102.7 4,989.6 5,050.6
Specific gravity Al(A-B) 2.62 2.64 2.61 2.61
Absorption (A ~C)/C x 100 (%) 0.62 0.63 0.68 0.66



Data 3.8.

1) DESIGN MIX

COMPRESSIVE STRENGTH TEST OF CONCRETE

Cement: 250 kgfm?3 Gravel: 1,380 kg/m?
Water: 150 kg/m? Sand: 640 kg/m?
W/C: 60 %
2) RESULTS OF TESTS
Sampling site Weight Appar'ent Slump Compressive
density strength
Sand Gravel (kg) (kg/m?) (cm) (kgfcm?)
13.48 2,550 109
A 13.43 2,540 6.5, 6.5 U 104
13.52 2,550 95
A Mean 13.48 2,550 6.5 103
13.08 2,470 108
12.90 2,440 114
AB,C 13.05 2,460 7.2, 7.7 O2g 133
12.91 2,440 107
12.95 2,440 113
Mean 12.98 2,450 7.5 113
13.10 2,470 172
13.14 2,480 169
B B,C 12.92 2,440 7.0, 7.5 Oy5 172
12.97 2,450 175
13.04 2,460 164
Mean 13.03 2,460 7.3 170
13.06 2,460 105
13.45 2,540 g, 105
13.16 2,480 115
Mean 108
C C 13.37 2,530 10.1, 10.9 178
13.34 2,520 o 177
13.40 2,530 28 176
13.46 2,540 172
Mean 13.32 2,510 10.5 Mean 176
Remarks:

1) Specimen size:
2) Cement used:

3) ay
4) 0,4 _

15 em dia. x 30 em high (V = 5,300 cm?)
Ordinary Portland cement made in Thaijland (Tiger brand)

Compressive strength at 7-day age
Compressive strength at 28-day age



Fig.3.2  LOCATION OF SAMPLING PLACES
FOR HIGHWAY EMBANKMENT MATERIAL
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Location

Soil classification by grain size

Nong Khai

" GRAIN SIZE ANALYSIS

Data 3.9.

a CLAY &
b SANDY CLAY g
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Data 3.10.

Liquid Limit and Plastic Limit Tests

Result of Test

Sample No, Liquid Plastic limit Plasticity
limit (1 2) Mean index
I 63.52 28.82 27.82 28.32 35.20
2 56.55 25.08 25.05 25.07 31.48
3 45.20 16.72 16.90 16.81 28.39
4 34.50 16.0t 16.06 16.04 18.46
5 50.80 16.71 16.50 16.61 34.19
6 54.70 16.07 15.93 16.00 38.70
70 _ T T
‘\\ N [ ~tHauidTimiT
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Remarks: The soil passing OQ4mm sieve was used for the fest

Number of blows

fo decide the liquid and plastic limits.

Flow
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Dry density 9%cm®

COMPACTION TEST

(1)

Data 3.1

Sample No. Optimurn water content | Max dry density
i 178 % 1.638 Y%nd
2 | 7.7 1.750
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Data 31N

Dry density 9/cm3

COMPACTION TEST (2)

Sample No. Optimum water content| Max dry density
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Dota 31

COMPACTION TEST (3)

9/em?®

Dry density

Sample No. Optimum water content | Max,dry density
5 12.0 1.896
6 14.0 [.88]
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Bata 3.12.
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Data 3.13.

Triaxial Compression Test

- Dry - Lateral Max. compression Cohesion =~ Internal

Sample No. density- -  pressure - - stress friction angle
75* £ o, c

(g/cm?) (kgfem?) (kgfem?) (kg/cm?)
1.720 0.5 10.48
1.720 1.0 12.72 o
1.725 1.5 10.88 2.05 35°00
1.715 2.0 14.92

1&2 1.402 1.0 3.96]
1.398 2.0 6.490 L5 \oay
1.396 3.0 7.502 :
1.382 4.0 7.734
1.920 0.5 5.41
1.927 1.0 10.18 o,
1.922 1.5 10.19 1.10 33°01
1.926 2.0 917

3&4 1.600 1.0 4.029
1.605 2.0 5.226 1.10 19°18’
1.603 3.0 6.153
1.903 0.5 9.90
1.900 1.0 12,19 o,
1.901 15 11.64 2.10 33°01

s 1.904 2.0 12.37
1.618 1.0 4.703
1.615 2.0 7.118 1.55 21°48’
1.611 3.0 8.263
1.889 0.5 7.64
1.884 1.0 8.44 .
1.889 1.5 9.83 1.75 30°58
6 1.881 2.0 14.26

1.599 1.0 4.286
1.606 2.0 6.520 o
1.596 3.0 7.575 .75 16°42
1.589 4.0 8.444




Data 314,

C.B.R

Sample No. 1 & 2

TEST

=7 1.7 T 1 T 1 1.1 T 1171
| Compaction curve Dry density~C.B.R. curve
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Water content w % C.BR %




CONSOLIDATION  TEST (1)

Dota 215.
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Data 315

CONSOLIDATION TEST (2)
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Data 315

CONSOLIDATION TEST (3)
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CONSOLIDATION TEST. (4)
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Table 4.2 Salient Meteorological Features of the Project Site

{a) Rainfall (At RID Station, Nong Khai, 1958-1967)

Maximumdailyrainfall. . . . . . . . . . . . . . . . . ... 221.2mm
Maximum monthly rainfall . . . . . . . . .. . .- LS. .. 7274
Annual rainfall, maximum . . . . . . . . . . . . . .. ... 1,857.7"
»  mean R I-11) B B
" minimum . . . . . . . . . . . . . . . ... 115758"
Annual rainy daysﬂ‘, maximum. . . . . . . . . . . . . .. . . 1l7days
" MEAN . . v v v v e v e e e e e e e e e 95 "
" MIDIMUM « « - -« v e e e e e e e e e e 67 "
Annual workable days&,Maximum. R 51 - S
" MEAN . . . « + « + 4 e v e e e . . . 235 "
" minimem. . . . . . . . . .. . ... 205 "

(b) Wind Velocity
Maximum daily-mean wind velocity:

At Nong Khai Station  (1966-1967) . . . . . . . . . . . 95msec
At Vientiane Station (1959-1968) . . . . . . .. . .. 260 "

(©) Atmospheric Temperature (At Nong Khai Station, 1964 to 1967)

Mean daily-highest . . . . . . . . . . . ... ... ... . 350°C
Meandaily-mean . . . . . . . . . . . . e e e e .. 266°C
Meandaily-lowest . . . . . . . . . . . .. . . ... ... 128¢C

(d) Relative Humidity (At Nong Khai Station, 1964 to 1967)

Maximum of monthly-maximum. . . . . . . . . . . ... .. 9%
Mean of monthly-mean . . . . . . . . . .. ... .....74%
Minimum of monthly-minimum . . . . . . . . . . . ... .. 4%
N.B. [ : Excluding rainy days in which the daily rainfall was less than one millimeter.

£2_: Excluding the day following a rainy day or the last day of a series of rainy
days, a rainy day being defined as noted above.
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DAILY RAINFALL RECORD (1)
- STATION: R.LD. (Nong Khai)

_ - Unit:- mm Annual Total: 1157.5 Year 1958 -

D M Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec M D
1 216 1
2 32 576 2
3 3
4 6.9 44 190 4
5 245 5
6 74 312 16.2 2.8 6
7 34 9.0 30.0 7
8 180 136 8
9 11.5 9
10 103 8.1 455 10
il 14 52 17.5 2.6 11
12 48 l4.6 14.1 12
13 6.7 13.1 4.6 13
14 7.7 14,2 14
15 50.6 64 15
16 1.8 2.2 16
17 83 325 9.5 17
18 8.0 6.4 8.2 18
19 1.5 1.4 19
20 61.2 20
21 10.6 9.0 7.0 21
2 1.5 6.0 24 o
23 9.7 23
24 353 567 117 24
25 1.1 20 5.5 25
26 40.9 26
27 62.6 346 27
28 7.8 70.0 28
29 85.0 29
30 1.8 12,5 30
31 8.1 31
Max 103 576 626 850 700 455 14.2 Max
Days 2 10 16 13 13 10 .3 Days
Total 135 1317 3354 2478 12669 1370 252 Total



Data 4.1.

M
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Max
Days
Total

Unit: mm

Jan Feb Mar

43
0.7
0.5
0.2
08
56
2.8
13
4.3 5.6
2 6
5.0 11.2

DAILY RAINFALL RECORD (2)

Apr  May

2.0
12.8
1.0
263
46.8
5.0
276 435
92 109
21.5
20.5
156
276 468
3 9
63.1 179.6

June  July
29
9.3 7.3
9.0
2.6
3.0
824
19.2
203
03 110
11.8
10.1
7.3
22
2.9
7.8
10.0
03 139
22
166 345
23.7 9.7
1.1
59.0
237 824
9 18
83.2 297.7

Annual total: 1607.2

Aug

12.1
3.6
4.6

3.7

40.0
18.0
1.3
12.6
0.9
40.7

1.5
25.6
78
32
11.8
44.5
8.1

445
17
240.0

STATION: R.L.D. (Nong Khai)

Year 1959

Sept

1.7
5.9

340
23.1
116.5
10.0
122.2
60.5
132.3

67.2
26.8
254
16.0

6.7
574

3.9

3.6
3.2

132.3
18
7274

QCet

Nov

Dec

Mp

W0 -3 O de W

W W R R R R R OB R R I B e e e e e e e e
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DAILY RAINFALL RECORD (3)

STATION: R.LD. (Nong Khai)

© Unit: mm "Annual total: 1616.5 Year 1960
M M
D Jan Feb Mar Apr May June July Aug Sept Oct D
1 34 3.0 1.7 4.3 1
2 3.2 1.8 2
3 125 620 531 421 0.2 3
4 9.0 101 8.5 4
5 0.6 4.2 5
6 54 118 6
7 230 540 7
8 4.9 340 1528 8
9 12.4 38.7 194 9
10 19.1 2.3 10
11 4.6 20 184 20 205 11
12 4.4 83 20.0 35 12
13 40 251 18.3 13
14 145 452 8.5 14
i5 3.1 1.3 152 13
16 0.7 135 4.9 35 16
17 14 8.1 17
18 38 527 18
19 667 13.1 19
20 394 175 1411 23.0 20
21 3.7 8.7 21
22 7.0 203 26,2 4446 4.8 22
23 13.3 1.5 20 263 23
24 42 170 58 169 582 5.5 24
25 3.0 24 27.7 32 118 25
26 1.0 1.3 3.0 8.9 26
27 347 316 27
28 8.1 3.8 9.3 28
29 143 35.6 05 126 29
30 1.3 249 30
31 23.1 9.7 31
Max 46 347 143 394 620 531 667 1528 230 Max
Days 5 4 2 12 12 15 24 19 6 Days
Total 164 524 185 1415 1129 2845 4879 443.0 594 Total
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DAILY RAINFALL RECORD (4)

Unit: mm

Jan Feb Mar Apr

114

0.6

0.3

11.4
209
9.1
3.8
5.6

8.5

13.5

85 114 209
i 4 5
8.5 237 529

Annual total: 1686.5

May

24.6

26.3

33.8
384
0.6
7.6
60.6
0.4

65.2
1.6

19.7
16.0
2.2
0.2

65.2
14
297.2

June

7.6

1.2
9.0
10.7
4.7
7.6
17.6
8.9
8.5
0.5
3.7
184

2.1
17.8
38.5

0.8

0.5

304

38.5

18
198.5

July Aug
2.2
2.1
20.5
7.5
1.6 9.7
2.8
2.5
6.4 7.6
7.5
5.3
4.3
26.6
4.8
28.7
1.9
6.3 1.4
333
162 24.1
0.4 6.0
22 1441
0.3
375
8.6 24
14.5 2.5
163 149
2.2
533 9.7
533 14411
17 20
172.2 360.0

STATION: R.ILD.(Nong Khai)

Year:

Sept

15.7
19.1

13.1
2.6
1.1

20.8
9.4

105.7
1.7
3.5

4.2
16.2
5.2
8.5
16.4
15.2
204
8.2
44.7

11.2
72.0
3.2

23.9
5.9

105.7
24
447.9

1961

Oct

434
46

77.6

77.6
3
125.6

M

D
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W oW R B R B R B B3 B B b o e e e s
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Days
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DAILY RAINFALL RECORD (5)

Unit: mm
Jan Feb Mar  Apt
1.6
0.2
10.9
24
1.0
0.7
11.1
193
5.2
9.3
10.0
13
0.1
5.5
6.9
10.0
6.4
24 2.9
1.2
26.2
22.5
100 111 262
3 7 12
165 263 1143

Annual total: 1857.7

May

4.6

4.6

16.9

56.9

14.2

73.9

20.0
26.5

4.3
23

32
5.8
739
12
233.2

June

49.7

1.6
129
4.7

244
20.0

0.8
29.5

4.2

68.6

28.7
5.7

1.5

19.7

0.2

68.6
15
272.2

July

48.2
0.3

11.5
6.7
4.7

48.0

313

38.6
14
3.0

16.2

271
1.6

0.6
16.3
4.3

5.7
48.2
17
266.5

Aug

21.9
12.6
314
113

9.2
45.1
133

5.5
60.0
356
115

124
3.1
29.0
13.3
6.3

20.0

24
394
28.6

6.8
354
60.0

22
454.3

Data 4.1.

STATION: R.LD.(Nong Khai)

Year 1962
Sept  Oct
2.6
5.3
334
58 139
0.7 8.9
79.1
114
29.6
83
10.6 1.2
17.3 0.8
4.4
10.7
0.5
21.6
19.2
0.1
74.5
19.7
21.0
0.7
29.8
40.8
1.2
745 791
20 8
3175 1556

Dec

1.3

M

D

oYK aon kW —

(7% [V T T I N T T T 6 T N T T N T e B
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31

1.3 Max

Days

I.3 Total
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DAILY RAINFALL RECORD (6)

Unit: mm

Jan Feb Mar  Apr

75.0

04

0.7
13
13
4.0
22

0.7

159

0.7 067 1750
1 2 6
Q.7 1y 997

Annual total: 1308.0

May

12,6

1.7
124

1.3

1.1

15.8
64.8
3.5

17.8
038
33.3

2.6

10.7

64.8

13
1904

June  July
0.2
10
404 1.6
386 298
0.2
14
1.7
482
338 0.5
2.2 34
14.9
279 243
6.2
1.7
3.7
5.5
38.5 1.6
6.8
2.7
3.0
16.1
331
42.6 9.7
6.4
6.7
4.9
56.7
24
482 56.7
13 22
2952 23512

— 098 —

Aug

53
0.8

20
21.1
20,6
25.9

6.2
11.4
0.8

6.1
124

4.1
11.2
0.5
0.7
36.0
3.9
1.5

36.0
18
170.5

STATION: R.LD, (Nong Khai)

Year 1963

Sept  Oect

24

2.8

130 240
2.3
0.7

4.3

33.1

374

0.5

6.0

1.7

55.9

8.3

6.3

4.0

3.6 4.4
18.1
0.2
9.7

559 2440

14 7

1893 594

Nov

18.6

4.5

41.5

41.5
3
64.6

M
Dec D
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0.8
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31
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DAILY RAINFALL RECORD (7)

STATION: R.1.D. (Nong Khai)

Unit: mm Annual total: 1585.5 Year 1964
M M
D Jin Feb Mar Apr May June July Aug Sept Oct Nov Dec D
1 35 293 150 200 1
2 0.7 5.7 1.5 34 2
3 59.0 6.3 8.4 256  25.7 3
4 25.1 87 257 13.0 34 4
5 8.9 11.0 5
6 23.7 25 212 6
7 1.7 7.1 345 3.1 84 7
8 60 145 2.5 24.9 8
9 3.1 7.2 6.4 9
10 1.7 1.2 3.7 15.6 10
11 15.0 43 1.8 650 11
12 14.0 4.3 4.0 12
13 21.0 13 500 270 6.3 13
14 3.0 84 9.8 14
15 2.0 46.0 23 288 135 15
16 0.7 33 5.5 16
17 22.1 3.7 18.3 17
18 218 1.5 41.9 18
19 11.2 19
20 8.8 42.0 20
21 42 697 3.8 372 120 21
22 6.3 04 150 0.9 0.7 8.0 22
23 49.2 5.7 16.0 89 20.1 23
24 28 9.3 1.7 11.2 24
25 23.1 7.4 0.5 425 25
26 33.7 4.6 26
27 17.2 0.2 3.7 262 27
28 145 189 2.1 1.2 0.5 28
29 27.1 385 29
30 2.6 4.3 0.6 30
31 16.0 31
Max 88 221 697 460 650 500 288 257 Max
Days 4 11 18 19 | 19 18 12 Days
Total 19.8 1204 3779 2086 189.6 2420 268.7 1585 Total

—Gg —
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DAILY RAINFALL RECORD (8)

Unit: mm
t
Jan Feb Mar  Apr

5.2

16.6

2.0

15.1

28

33.7

40.5
36.5

08
129

5.2 40.5

5.2 160.9

Annual total: 1339.8

May

1.9

0.2

8.7

1.0
118.0

4.2

04

2.1
16.8
2.6
4.1
14.6
118.0
12
174.6

June

5.2
5.7
13.1
29
1.5
22
3.7
321
9.8
23
104
44.2
59.1

23
0.3
322
9.1
8.2
14

0.4
12.1
12.3
11.8

59.1
23
2823

July

10.0

1.9

21.8
114

57.8

9.2
* 8.7
1.5
6.4
14.2

12.2

57.8

11
161.1

— 100 —

Aug

6.6

4,2

0.6
1.0

65.6

1.4
L3
14.6
14.5
29.1
16.0
1.8
56.2

19.2
0.7
0.9
4.5

65.6
17
2384

STATION: R.LD. (Nong Khai)

Year 1965
Sept  Oct
26.7
1.6
5.0
0.9 4.0
63.3
20.5
5.6 3.2
550
35
55.5 1.9
203
i0.8
11.5
1.1
14.3 1.2
0.7
2.5
63.3 7.2
14 7
202,1 230

Nov

2.2

2.2
1
22

M

D

- TR S

— bt
W N = O

14

Max
Days
Total
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DAILY RAINFALL RECORD (9)

STATION: R.LD. (Nong Khai)

Unit: mm Annual total: 15297 Year 1966
M M
D Jan Feb  Mar Apr May June July Aug Sept Oct Nov Dec D
1 0.2 23 166 1
2 129 356 12.2 2
3 7.6 58.5 34 34 175 3
4 1.7 150 28 108 4
5 2.5 65.0 7.7 5
6 30.0 5.4 10.7 6
7 2.8 7
8 0.6 0.6 8
9 143 10.1 20 205 157 9
10 6.0 2.8 10
il 71.6 11
12 1.7 6.4 12
13 14.3 227 5.5 13
14 15.1 25.3 14
13 109 362 300 225 0.8 15
16 50 428 3.2 15835 16
17 1.9 31 17
18 21.2 1.1 18
19 21,0 333 172 19
20 0.6 5.7 10.2 54 20
21 814 35 373 21
22 25.5 25 303 22
23 12.0 186 11.2 23
24 124 115 5.6 24
25 30.1 5.6 4.2 354 25
26 15.5 1.8 15.7 14.6 26
27 138  21.7 2.5 21.0 27
28 16.9 54 28
29 1.2 0.8 29
30 71.8 30
31 2.5 31
Max 7.6 814 585 650 300 158.5 253 354 Max
Days 1 9 16 13 16 24 6 4 Days
Total 76 1319 319.9 2056 1512 569.0 750 68.5 Total
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Data 4.1,

(=T R R = F R e S I S I

— b b e e s
O -1 v b = O

o

20

Max
Days
Total

DAILY RAINFALL RECORD (10)

Unit: mm
Jan  Feb  Mar  Apr
1.2
19.0
4.0
7.2
3.0
220
18.1
4.5 2.5
16.1
0.4
525
2.6
47.5
12.2
26 190 525
1 6 8

26 602 1500

Annual total: 13264

May June
223
1.9
6.0
0.2
3.2
21.8
4.3
02 26.2
0.5
9.5
3.2
11.0
0.5
13.5
14.7
21.3
4.1
53.5
0.5
0.3
28 620
12.2 3.0
223 620
10 15
101.1 1976

July

263

2.6
3.5

2.0

209
11.0

4.8
25.0

26.2
10.0

12.3
2.9
13.5
3.8
11.9

26.3
15
176.7

— 102 —

STATION: R.LD. (Nong Kha)

Year 1967
Aug  Sept  Oect
0.1

34
4.5
12.9
5.2
24.0 163
58
2.3
3.5

36.8

18.8
49.1 270
221.2 8.4
7.0 318
56.9 2.8
34
1.7
2.2
25 208
4.7 3.6
21.0
84
221.2 368
14 10
4464 169.7

Nov

17.3
4.5

17.3
2
21.8

Dec

M
D

V0o~ Nt W —

W W o B BN BB N R B e e e e e e e b e
o = = e e I T I O Pt = B R L R L 7 T N TU R Ny Y

Max
Days
Total



Data 4.1.

DAILY RAINFALL RECORD (11)

STATION: R.LD. (Nong Khai)

Unit: mm Annual total: Year 1968
M : M
b Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec D
1 1
2 2
3 3
4 27 4
5 19.5 5
6 6
7 25.0 23 7
8 3.2 8
9 9
10 10 10
11 11
12 3.3 12
13 13
14 14
15 25.2 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
Max 250 195 Max
Pays 4 4 Days
Total 327 497 Total
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RAINFALL , AIR TEMPERATURE AND RELATIVE HUMIDITY

MONTHLY RAINFALL AT RID METEOROLOGICAL STATION

Dota 4. 2.
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No data were recorded in september 1966 due to flood
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No datos were recorded in september 1966 due fo flood
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Data 4.3.
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WIND DIAGRAM

Data 4.4,

At Nong Khai Meteorological Station

From Feb. |966 1o Dec . 1967
N
NW NE
E
i
20%
sw 0% SE
A0 %
5

DAILY PREVAILING DIRECTION

N
NW NE
My
Sw SE
10Ysec
5

MAX. WIND VELOCITY
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Data 4.5.

Jan.

Feb.
Mar.

Apr.
May
Jun.
Jul.

Aug.

Sep.
Qct.

Nov.
Dec.

Jan.

Feb.
Mar.

Apr.
May
Jun.
Jul.

Aug.

Sep.
Oct.

Nov,

Dec.

Monthly Max. Wind Velocity and Its Direction
at Vientiane Meteorological Station, 1959 to 1968

1959 1960
Dir. Vel Dir. Vel.
ENE 5 ENE 4
NNW 4 E 8
Var. - NW 4
Var. — S 10
Var. - ENE 5
Var. - E 4
WNW 13 NE 3
WNW 5 ESE 4
WSwW 6 NE 4
NE 5 SE 5
E 5 ESE 3
ESE 8 ENE 5
1964 1965
Dir. Vel Dir, Vel
ESE 3 E 3
WSw 6 S 3
ESE 3 E 4
NNW 4 W 4
S 4 W 10
NNW 4 N 3
SSE 3 W 8
S 3 NW 20
S 3 W 4
sSw 2 NE 7
W 3 E 4
SE 3 - -
Remarks :

1961
Dir.

SSwW
E
ESE
S
NNE
SwW
ENE
SSW
WNW
WNW
NNW
N

1966
Dir.

NNW

Dir. = Wind direction

Vel

N N Y A N =T S N

1962

Dir. Vel,

SSE
ENE
E
SSW
NW
N

w
ENE
W
HE
N
NNE

L On o= o 0000 W W 00w W Ll

1967

Dir. Vel.

n

SSE

NNW
W
Sw
SW
ESE

W v Oy = Gy -] WO 00Y s oo

Vel. = Monthly max. wind velocity in m/sec
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1963
ir Vel.

SW 7
E 4
Var -
Var. —
SSE
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=
ot
=
O OB W W W W

1968
Dir. Vel,
SE 3
E 8
ESE 27
SSE 8
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5.2. ETEIE KA
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#5.3 R.LD, [AKE O RS Kb

1 4R £ log x x w.L.L
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Table 5.5
Number of Days and Longest Duration in Days Per Year,
In Which Actual Water Level At RID Wat Hai Sok Station
Remained Above Probable High-Water Levels, 1937-1967

Probable High-Water Level

Elevation, in meters: 164.63 165.85 166.61 167.32
Period of Recurrence: 2 years 5 Years 10 Years 20 Years
Daysin 1937 25 0 0 0
1938 11 0 0 0
1939 14 0 0 0
1940 2 0 0 0
1941 12 0 0 0
1542 25 3 0 0
1945 21 4 0 0
1946 10 5 0 0
1948 9 0 0 0
1952 11 0 0 0
1954 4 0 0 0
1955 6 0 0 0
1960 6 0 0 0
1961 4 0 0 0
1964 3 0 0 0
1966 31 20 14 7
Total Daysin 27 Years: 194 32 14 7
Ratio: 1/50 1/310 1/700 1/1400
Longest Duration, days: 29 20 14 7
Note:

1) In1943, 1950, 1953 and 1959, the records were incomplete.

2) In other years not listed above, the water level remained below the 2-year probable
high-water level.

3) No water level above the 50-year probable high-water level was recorded.
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Fig. 5.1.
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Data 5.1.
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170

STAGE HYDROGRAPH
AT HYDROGRAPHIC OFFICE G.S., 1964-1968

Data 52.
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Remarks

!} Goge was installed on June 11,°64 and data were faken ever since.
21 Figures given here show daily meon vaolue of three readings a day

taken ot 6.00 ,12:00 and 18 OO
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Data 5.3.

STAGE HYDROGRAPH AT R.I.D. (WAT HAl SOK) GAGING STATION, 1937-1968
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Water surface elevatron (m)

Woter surface elevation (m}

Data 5.4.

STAGE HYDROGRAPH—AT VIENTIANE (WAT SOP) GAGING STATION, 1955 — 1968

172

170 ea-8t LIB6I 6

FL |6929 EL 169.29
M 1 Laz n
168 r! A A

fi LT | | /!

Pl

LI | I |

LN | A I AL

160 A y

158 \J\\/\J\N

156 : .

JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAlMdJASONDJIFMAMJJASiON
1955 19586 1957 1958 1959 18960 {961
172
EU 170,75
170
el isds EL.169 03 \
1. 16834
o8 / A |
/l L\ & J\ ELI5Z18 EL 6719 |
\ /1) ) '
/\» I | ﬂ
164 Vu\ | /4 \ \ {/ \ ) J ‘t
TN REEEAN ) \A J N il
160 l\' M\' \ A \ k
\ " NA N .
~L | v A
-~ | MY N /J N ) ™ /\/ N j N
ERNY NRRN N B A | N|
l56JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAM AlsjoNID|[J|FIMIafMIJ]JIAS]oIN|[DJJ [Flm[a]m AlsS|oINJDJU[F I MIAIMI|J]|J IA[S|O|N

J | d J | d
1962 1863 18964 1965 1966 S67 1968

Remarks * Zero point of gage EL 158 040™ — 123 —



Data 55

“NON

Joo | 3dag | bny

'08( Alnp | aunp Aoy 2dy "IBYN Qa4 | ‘uop

=
,.\/ 0z &
o
[
3
o
2
LA A\ gz =
AN A [V 5

(6]

196 |
EE] "AON 120 ‘dag | bny Alnp aunp AD[Y ady eI ‘qad "upp

0z £
g
\ .
3
\ Vs /\,\ g
) v -
\ o

0

096 1i

1961 ANV 096! ° INVIINIIA 1V
ONOMIN 3FHL JO 3JYNLYHILWIL HILYM

— 124 —



Data 56

(29s \mE, abJlpyasiq

0000¢< 000g! 00Q0I 000¢S

Ot0°8S! “13 [abob Jo juiod 0187 - 7

.400g ~ 403\ o|Bojoiphy Buoyew Jemo- * edunog

SO (dOS 1vM) INVIINIIA 1V ONOMIN FHL 40 3IAHND ONILYY

8al

09|

c9l

9l

99I

891

041

ell

lajom

ucijoaele 8ap)ins

(w)

—125—



Data 57

{ses/ W) abipyosiQ
000'02 000°S1 oco'o! 000°g 0
. 'S'© BUDIJUBIA O JDYJ SO BUIDS Bl SO g20+G| 13| ebpbb Jo [uUlod 043z....7
popiobes s| ao11)0 oydoaboaphAy fo Buodap ey 40 abuoyos)p ayy /
‘9961 I pool} ey Jayjo
anino abaoyosip — |ana| Jejom pasirel sy} seatb g - aaing
‘9961 @alojeq eabioyssip puo o\p\
[8A8] 43}DM UseMiaq uolyD|ed ey} SMoys Y - aAINTg /S
syJDway /7
\\\\ -
9945| Ul pPoO)4 22UIS SPI0dBY | e
296 Yl
pooiy JO Bw)} oalssasbas oy yp spaosay e . e e
996 | Ur pooj4 3J048q Spi0day -
aN3937
— N | -
|
_
I

SO 301440 OIHAVHO0HAAH 1V ONOM3IN 3IHL 0

SINAND  ONILYY

a1l

2¢1

8% 1

091

291

91

991

891

uoT4{DA3|2 JIDLINS 12LDM

(W)

— 126 —



Dote 58

Q000!

000

0008 2002

2009

{;) DaJy

005

O00p

oo0'e

000

[]

1 I

1

olslor

14

A
("as/w)

£4190)ap

LuzWainsoaw lualnn

Q9 , dag ul

A7 Dpouipiao ALOjan MmOl uDap

8AIND AL100|8A UDBW payDWILsT

9AIND DBID MO 4

hEQEN

IDN4OD ayy

A11S 390148 3HL 1V ONOMAW IHL 40
ALIDOTIA MOT4 NVIW OGNV v3Yvy MO

0Li

UOILDAD|S 89DJINS Ja4DM

(w)

— 127 —



WATER SURFACE SLOPE

Data 5,9

Water surface eievation (m)
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Remarks :

In both the first—and second-phase investigations, water levels were observed simultoneously

af different places up-and downstream from the bridge sife.

Based on the results of survey and the Manning's formula, the roughness coefficients
Mekeng at the immediately up~and downsiream reaches of the bridge site were estimated ot 0032
and 0.046 in the dry seoson, and 0025 and 0049 in the rainy season,respecthvely.

40

n of the
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Water-level at Hydrographic Office G.S. (m)

Fig.5.2. RELATIONSHIP BETWEEN - WATER-LEVELS RECORDED
AT RID (WAT HAl SOK) AND HYDROGRAPHIC OFFICE
GAGING STATIONS
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Fig.5.3. PROBABLE HIGH-WATER LEVEL AT RID, (WAT HA| SOK) G.S.
AND BRIDGE SITE

Order-statistical method
Hazens plotting position (n=27 )
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Data 6.2.

Laotian Export and Import, 1966

Quantity, Amount .
Item Inkg In Kips In US.3
L Export ... ..o ‘ 9,509,815 357,725,434 715,451

Foodstuffs (vegetables, fruits, . i -
coffee-beans,etc.) .................. 738,179? 75,474,520 150,949
Mineral Ores {tin, copper and -
fron) ... 601,886 225,831,440 451,663
Timber and Crushed Stone ........... 8,137,597 39,135,000 78,270
Others (resin and rosin, mu- )
sical instruments) .................. 32,135 17,284,474 34,569

IL. Import ........oieiiiiiinnnnn... 170,089,248 10,017,158,506 20,034,317
Rice and Other Cerials .............. 42,150,225 2,492,026,152 4,984,052
Sugar and Other Foodstuffs, ., ....... 2,077,025 266,133,592 532,267
Oil Products (Gasoline, oil
and Brease) . ..o 81,131,828 1,381,481,563 2,762,963
Construction Materials (steels,
cement, bolis, nuts,etc.)............. 19,744,472 587,266,751 1,174,534
Electric Appliances and
Apparatuses ............c.vuniineinn. 2,039,014 833,092,444 1,661,829
Motorcars, Tractors and
Cyeles ... i 2,465,060 1,271,250,396 2,542,501
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PData- 6.3

Gross National Product of Laos:

Estimated gross national product per head (US$)

Self-

N . Market
Vient 1

ientiane s:&pno(: n:;g economy

1962 - 5543 120.20
1963 — 55.98 126.21
(1.01) (1.05)

1964 - 56.54 132.52
(1.01) (1.05)

1965 - 57.11 139.15
(1.01) {1.05)

1966 132 57.11 139.15
(1.00) (1.00)
1967 135 57.68 146.11
{1.025) {1.01) {1.05)

1973 157 61.23 195.80
(1.025) (1.01) {1.05)

1990 241 72.51 448.76
(1.025) (1.01) (1.05)

Population {(10° persons)

Self-
. Market
Laos supporting
economy ¢conomy
1962 2,450 2,082.5 367.5
1963 2,509 2,133 376
(1.024) (1.024) (1.024)
1964 2,569 2,184 385
(1.024) {1.024) (1.024)
1965 2,635 2,240 395
(1.026) {1.026) (1.026)
1966 2,698 2,293 405
{1.024) (1.024) (1.024)
1967 2,765 2,350 415
(1.025) (1.025) (1.025)
1973 3,207 2,725 482 N
(1.025) (1.025) (1.025)
1990 4,880 4,146 734
(1.025) (1.025) (1.025)

Remarks: Figures in the brackets show index to value of the foregoing year.
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Data 6.4.

Population in Project Area

County Population
Vientiane Province (as of 1967) 270.771
Vientiane city 113,168
Pong-Hong 21,747
Thourakhom 16,814
Saythavy 31,106
Phanthaboun 8,955
Xayfong 32,510
Nasaythong 23,116
Vang-Vieng 13,600
Sanakham 9,755
Nong Khai Province (as of 1966) 297.833
Nong Khai 69,390
Tha Bo 44 850
Sri Chieng Mai 28,967
Phong Visay 69,789
Muang Kan 55,697
Saika 29,140
Remarks:

Collected from the Office of Vientiane Province and from the Nong Khai
Province Bureau of Statistics.
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Data 6.5,
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Data 6.6.

Level of Monthly Conéumgtion in Nong Khai and Vientiane

~ (Unit: tons)

Gasoline

Cement  Rice S:)eel Beer Hog Refrigerator Watermelon
ar
600 - 2,500 150 16 - 2 -
Vientiane city 750 1,650 1,500 200 40 74 10 135
(Unit: tonsf1,000 persons)
Gasoline  Cement Rice Stt'eel Beer Hog Refrigerator Watermelon
: ar
8.65 - 36.02 2.16  0.23 - 0.03 -
Vientiane city  6.62 14.57 13.26 1.77 035 065 0.09 1.19

The population of 69,400 as of December 1966 of Nong Khai Province and
113,200 as of July 1966 of Vientiane were used for the estimation of the
quantity of consumption per 1,000 persons mentioned above,
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6.3.2. FERZDROMUTR
FRZER OB RAEROROBRMUMEBBLWI34 v A7 Mz bratnd 5,
HEHBENORAEROBAMMz DWW TRHE2WIzE W THEEIRTWEA , S EDEN
DETDOHME OB OBRREH - EELMERSH LEEL, 74 2A0BRBEEONMNIZY
HOFCAAEbhTrn o, LU - TRAERERLRHEOMWERLBRT 5D , ROTHHF KK

= (S

I} Y42y F+rYOMBRRLIIOBRF/ILUDONARKHNO S 7 v HF RERCFEE
MO .
2 s1BENLBL/ YA LEROHBZES v H,
(3] USAIDDLHEHAEITAAOBFDOEFINEHEE L L FHOHEEREBLERE,
HETARZEHNTHEREGSLRINBMOTH 5,

#£6.5. 19604EMH 1966 FEDTARDBRENE N L SREFENESHR

74 AOERBHE 7 =) -5 7= -RE JYBARBIBEED

BE k) CA) CF¥)
= (108 K Fav)
{1 @ (3) (4)

1960 14273 42188.2 891 61,2789
1961 14449 83,4404 21275 56,96 4.7
1962 15211 14182174 20989 10278491
1963 15925 123,348.2 19643 12882174
1964 16751 131663.7 25046 1293971
1965 17326 1313427 63560 116,662.0
1966 17550 74976

Eit e BRBER EOMBREECS CELOALBEOF - I LRIZRT 320Kz &
A TERbFT I LHETED,
Ar==23247P1—253,313.4

Ar=17184P.—240,543.7 LR R LT T R T T P T R TP PO n

Ar=225582P1~253,750.0

Ar :

Ar

Ar

P

7= —8H90 L ¥

17 2 ) —REDAH

Sy AAREBED B

IIFAOBRRKBER (108 KT

EREOPEETRXERTHIZR, 54 20K T 2BRBLEEP YT T A C A4
ECdH b, HEGSILREINDIAECBT A7 2HERBEEDOHITIZ19604EN5 19664E12D
WAL L ERERS % TH D, —FABEOV V2RI FImionwTas 2BRIIBWT
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B %OMTERLEELEH0, 72420848, RERRFOBRTI- X OHEEHLEEYE
T ERTHLIAZAORRBEEIIR 6~ 7T %O MTFELRT LEEIND,

L=, T7AAOERRBEEP. S 19654ENE 197 0B TERS % » 19704
PH19TEEIZHTTE6%, 19754ED 5 198542 i1 6.5 % » 19854ELIRRIZIL TR

FHTHRODETHEETDLOLERTHIE, 1966 4E0 Pr izl CTAr sAr , AR 12E 6. 6.2
REINLZMCHRNIND, RO 6T IL TRDSASEMEAEAr ,Ar , Az 1219674
RAEOXEI Y 1 L LAROEHRNMIERLHILBRI AT 5,

#6.6 HaltoBRMMER

5 4 AR E 7 =) — 7 =) —RE Iy nd REHEH
kv FEPE Aoy BB acon BB Ay 8B

1966 17550

1967 18228 5 175080 100 75200 100 161840 100
1970 21332 5 242590 139 124960 166 227330 140
1973 25407 6 337320 193 194780 259 319230 197
1975 28547 6 410320 234 248580 331 390040 241
1880 39112 65 655920 375 429600 571 628300 388
1985 53587 65 992420 567 677620 901 954,740 590
1990 57159 7 1493510 853 1047230 1393 1441240 891

—FH, BOBRBIL 24 v A7 bR LHROANRLU T ZRARBASmML YT L5 1-
1

eFviEL v ciET B L TE B,

= WS HEEOETEREY T, T hIETORARTEPL I NS,

(2

T XLXK L LR ORI S ARFEEDsE

dig @i, § IR O R F R

kb: 7oy =7 FZISUTHREINDERRTIEY
EOSEENKISI T RTdsxRL2T(0), T 1)RFda(0) ,dy (1)2 LT 0%

AT ETHIEATIRRBIZ L ~TE LR D,
diy (0)
dis (1)

ATGREOZRIZEK - TRETHXBOHMBTHY , TOWMMELXP LR FIEPRRI L

~THx2B6MS,

_ ATy { diy (0) o
TTy (0) T Vi (1)

AT =Ty ¢ 1)=Tiy (0) = { P=1)Tu(0) woevnen 3

{4

3 Walter Isard 3% [Method of Regional Analysis An Intraduction to

Regional Scicnce] John Wiley , 1960 £18
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RERNEHHEOMERREGCCIIRIND 7 =) ~REOBRWMIZFZUHR1L.26 2R U TR
Bhh, FI I OMUIRBRECCOERUM-IAMRLII LR TRDBLAS,

FREBDERALELTASD VR FY2AGTHEOSHCHBLALD , HIAMYORE
DEBFERBIRNAE LD, HRECHAWORCFEERBRHRREG 7.I2RaND,

£—6.7 JHE-HBHRHIR

H H 196 74EKEF197 34ERE 199 048
£ B B IN/E 2AE
yT v - 4AN/B 25 A
" 3 14A/8 14A/ B
KEPFD 269 tv/E 3 rv
Gy 0.25 b5 0.25 /s
A—FAAq 1.25 A& 12A7E

196 7TEDOEMmAH 1 LLCHBEINAL1973ERC 199 0EDET I OMmis R i3 28 mg
FEIN=H 6.8 IZREXN B,

— 147 —



£6.8. EEmiomegt

WEZ ) —»5HGERE N SRTOVMI BRET =)~ b ERIN DX BEORMBY
X&OHN 19675 1873% 19904 1967 1973 1590
I HMpEEE
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6.3.3. FRET@mE
AEEEEY , HBMOE 6. T.RIEG BRI ALEY , RLHIRIETBomTHELHR
T72)-HEFLIF-LBELO2nTRILAL, LELEARL—RIZNEXTRIEZGOH
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4, Cu=RT7 =) —HE LAWMCLABAOXT i /T HHEOETHE
Co=%MizgT5Hi Wi 5E0MmMTHE
QU =FoaTHE&YC e LABOXTSH I ORBhHE
Q=E0aETHE*CHLLARORE i OXH i
EFTAE, Qs 7QuRG/Ch OB CRDED LD EELXDBARD,
Lt , 00/Qu=Y , G Ci=X &@hE
EWHF(X) RROFELTHRLEZGFAE Db,
a) Gi=GiOFF, QiR IZEL Lt biv. b,
X=10OK Yi=1 (6a)
b)) BTHEREILVWES, IbCi= 0084, TOROQ; 20 ODE%da: LEL £ HIX,
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EXLDOPERTH D, H-T
Y= o A*Mt n
MARA, aDBEOMAIZLobb$ (6b) XeHET 5,
NAOMAOME * &
log Yi= log i+ aX; log A (7a)
FiER (6a) AT
O=1log @i+ a 1O A terrerereamn it s ssrinare tts e aenramaas {8
Zhit

a
2 T T T 9

OR 2O RATUE

1-X
Yi S €] cereenereaerestasaeiresucresesinetestnesrstasses bt een ereons aes are e nen {1

0 (6c) XA LWHRE I 4 5,
X Yo ZilifTdle ¢ EMBOERIZRT I 61
[ o

Q1= ay (1
RERQ BIHESEREUW2HWOLE 72K WTI1973LELIE20004EF TORIEIZDNT

BI—#EINTED , Co, G BEXOhHMTH20T, BMERETHE T L LABA LRAT

F2)—HELAH-ZLARGOTRAFhOXHROECH e DfEFIZLIELR S,

BRIZETDEBRBEHBIZ 2V TCIOATZTRLULKE, oo R—Prmd etz 20 -
oo B

Qe Cio K,
m_.Qn—.(L+Qr% 12

I CQ=ETHEREOROBEE I ol

Qo= Cio L2MTHENBLLR KON, OXER
(Qio, Co REBDQie, Gr ik 2 H{IET2)
Ce=HHi OETER
Ki=H# i ¥+ 588
1LYy

an
i —
og( 0. )

Kl o= e i i er e e ttsaee reE s s d it ren e ar e v ne n nan s ias hanargenn {13
log(1+ C—“—)
cil'

BB TCCo, G REDIURTERIDC, THERQ. BEFQ. b T K RAECE 5,
KOHREELIZRINDZ LI ZARDWL O DOFENBI- S CERRKNZOTE BRIz
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WX EEXHEZBHTHHE, GoRATT7 =) —He Gttt - TESHE L, G iR B ElE
DETRAZANRD, 70V 27 FCOC: 2OWTRHBHBROBRHEABE L THET IR,
K G B Eiila G i2Ce #RALTIIR L VTIN5, HEOKRIRE 6.1 01z RT
HOCHDe COHLTROBONALGERAWBI-L VBTG C OBAEOETRO RINE LD
Kobhd, HAHEOHGCG/CrEXAROEQ/Qu OIOMNE R I LETDEOHTIEO
ke, THEERESEN2HON6 2 REF6IIZRINITVTH 5,

Traffic

Buses
Personal Cars
Taxis

Heavy Trucks
Light Trucks

Motorcycles

Railway Passengers

Railway Freight

Traffic

Buses
Personal Cars
Taxis

Heavy Trucks
Light Trucks

Motorcycles

Table 6.9

Traffic,

Table 6.10

Traffic
Between
Vientiane
and

Udon Thani
Udon Thani
Nong Khai
Bangkok
Nong Khai
Nong Khai

Railway PassengerBangkok

Rail Freight

Computation of Exponent K, From Eq. 13

In Cars Toll  Operating Q.. . K,
Co Cost,C, I+
Qo, (Yen) (Yen) Qo it (Eq.13)
464 249 4,980 1.049 1.050 0.98
3,470 99 228 1.315 1.434 0.76
1,735 99 108 1.547 1.917 0.67
4,361 190 3,230 1.046 1.059 0.79
3,758 172 74 2.522 3.324 0.77
3,275 45 43 1.559 2.047 G.62
....................................................... 0.98
......................................................... 0.79
Computation of Traffic Ratio &; From Eq. 12
Dis. Operating Ferry
F‘Cost, Bahts Ch(z;rge [+ _EL K, o
t?:::) ker:’l Cu Ba;ts ! (Ea.12)
77 0.88 68 57(C) 1.838 0.98 1.82
77 0.67 52 40(0C) 1.769  0.76 1.54
23 0.67 15 40(C) 3.667 0.67 2.38
647 1.92 1,242 110(C) 1.089 0.79 1.07
23 0.88 20 57(Cy 3.850 0.77 2.81
23 0.10 2 5(P) 3.500 0.62 217
647 - 120 5(P) 1.042  0.98 1.03
647 — 460 40(C) 1.087 0.79 1.07

Bangkok

I ORFPBRENERS A4 - 27V YBOBRET =) —RE/ v H4 - 9 FTHORE

7= y —'%.'-/]—7\.—3-0
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Table 6.11.

Basic Data For Estimation of Time and Operation Benefits

I. Route Distances, In Kilometers

Existing

Route Route
(1) Vientiane — Tha Bo and Sri Chieng Mai ..... 80.6
(2) Vientiane — Nong Khai Railway Station........ 20.5
(3) Vientiane —NongKhai..................... 22.7
(4) Vientiane—Udon.............ocvvuvununn. 76.6
(5} Tha Deua — Nong Khaj Railway Station........ 3.4
(6) ThaDeua —NongKhai...............c..... . 56
{(7) ThaDeua —Udon............cccinenunn.. 59.5

II. Traffic Cost, Expense and Speed, and Ferry Charge

Projected

Route

82.0
222
24.4
78.0

6.3

8.4
62.1

Operation Cost, Speed

Traffic

In Bahts per Km

Small-Size Buses ............cciiniiniienrnnnn..
Large-Size Buses. .. ... ..o,
Taxisand Personal Cars . .......... oot

Heavy Trucks . ... ..ottt i i et e e e

Light Trucks . ... .. i i i e i e

Motoreycle . . .. ..ot e
Rail Passengers via Paseenger Ferry . ...............
Rail PassengersviaCarFerry ......... ... ... .....
RailFreight ... ... ... ... i,

III. Daily Imaginary Initial Trafiic

Traffic

Small-SizeBuses .............cccivununn. 1
Large-Size Buses...............ccoou... . -
PersonalCars..........c.nnrninnnnnnn -
. - .
Heavy Trucks. .. ... ... ..o ivion., .-
Light Trucks...........c.o i, -
Motoreyeles . ... ...o. i, -
Rail Passengers via Passenger Ferry . ........ .=
Rail PassengersviaCarFerry . .............. -
Rail Freight (ton) ........... ... ... ... —
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0.67
1.92
0.88
0.10
0.15

3)

5
28
27
24

29

In
Km/Hr

72
72
80
72
72
40
72
80
72

4)

I
19

71

Ferry Charge

In Bahts

-1.4
-1.7
-1.7
-1.4
-2.9
-2.8
-2.6

Difference

4Q per vehicle

195
40
110
57
5

"

I

"

i

L]

5 per person

13

17 per ton

Route Listed in I
(3)

W o=
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R E 0.26 7.17 7.43 7.4

6.5. & ¥ %

ERR-RBTav =7  OFEERLETERD 2 O08E 5o
FEHERORBI-RERHTOBESLAC L Sz, EHBIHLLT, 3%, 7THhRTF10%»xEhH
Bhic, ERERREFE IR INHSEHEHEYORTZR LWHEB L OHH I i,

— 154 —



Table 6.13.

Useful Lives and Construction Costs of Project Structures

Useful Construction
Item Life Cost in
In Years U.5.$
I. Bridges
1. Main bridge; composite-girder and
plate-girderbridges . . . . . . . . . . . . . 40 8,000,000
2. Rigid-frame and hollow-slab bridges. . . . . . . 50 1,010,000
3. Asphaltpavement . . . . . . . .. . ... 10 35,000
4. Railway track .4 75,000
Mean 41 9,120,000
II. Railway
1 Earthwork - 11 4,305,000
2, Trackandaccessories . . . . . . . . . . . . 20 2,360,000
3. ConcreteStructures. . . . . . . . .. . . . 50 1,095,000
4. Buildings - £ 705,000
Mean 41 8,465,000
III. Highway
1. Earthworkandculverts . . . . . . . . . . . 50 1,395,000
2. Asphaltpavement . . . . ., . . . . . ... 10 140,000
3. Permanent residential buildings . . . . . . . . 45 155,000
Mean 46 1,690,000
IV. Administrative Facilities
1. Earthwork - 11 630,000
2. Asphaltpavement . . . . . . . . . .. . . 10 125,000
3.  Buildings S 1) 1,470,000
Mean 48 2,225,000
Total Mean 42 21,500,000
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Table 6. 14. Annual Working Expenses, In U.S. Dollars

Unit - . Annual
Ttem Cost Quantity Expense
I. Bridges

1. Painting of steel members 0.2 51,000 sqg m 10,200

2. Lighting 0.017 8,400 s m 140

3. Asphalt Pavement 0.19 8,400 sq m 1,600

4. Sundries (5% of 1 to 3) 660
12,600

II. Railway

1. Maintenance of way and structures . 2,075 20.1 km 41,700

2. Maintenance of equipments . 2,155 " 43,400

3. Traffic operation . 3,040 " 61,100

4. Miscellaneous operation . 250 " 5,000

5. Personnel expenses . 1,000 20 person 20,000

6. General expenses . 810 20.1 km 16,300
169,500

ITII. Highway

1. Asphalt pavement 445 4.3 km 1,900

2, Shoulders. 55 " 240
2,140

IV. Administrative Facilities

Asphalt pavement
Lighting .
Personnel expenses .

Sundries (5% of 1 to 3)

0.12 140,000 sq m 16,800
0.015 " 2,100

1.000 100 person 100,000
(80  person) (80,000)

5,960
( 4,960)

124,860
(103,860

Total: 309,100
(288,100)

Note: Parenthesized figures are for the case when tolls would not be collected.
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Tabie 6.15. Annual Costs, In U.S. Dollars

. - o Highway and )
Discount Bridge Railway Administrative Total
Rate Facilities -
Total Construction Cost 9,120,000 8,465,000 3,915,000 21,500,000
Mean Useful Life 41 41 47
Capital Recovery Factor 3% 0.0427124 0.0427124 0.0399605
7% 0.0746596 0.0746596 0.0730374
10% 0.1020498 0.1020498 0.1011468
Annual Fixed Cost 3% 389,500 361,600 156,400 907,500
7% 680,900 632,000 285,900 1,598,800
10% 930,700 863,900 396,000 2,190,600
Annual Working Expense
(i) Tolls Collected 12,600 169,500 127,000 309,000
(i) Tolls Not Collected 12,609 169,500 106,000 288,100
Total Annual Cost
(i) Tolls Collected 3% 402,100 531,100 283,400 1,216,600
7% 693,500 801,500 412,900 1,907,900
10% 943,300 1,033,400 523,000 2,499,700
(ii) Tolls Not Collected 3% 402,100 531,100 262,400 1,195,600
7% 693,500 801,500 391,900 1,886,900
10% 943,300 1,033,400 502,000 2,478,700
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Table 6.16

Savings, In U.S. Dollars, In Transportation Cost Due To Dispensation
With Ferry Charges In Laotian Imports and Exports As of 1966

Item

Import

Consumer Goods

Refrigerator..........
ElectricFan..........

Bicycle...............
Motorcycle...........

Production Goods
Petroleum ...........

Export
Timber..............

+ e

Annual

Quantity

“ v

400

Lo o N = O e Y

Unit Cost i
Saving Price

1.50 189.0
2208 344
1.00 548.0
3.50(7.00)%  428.0
3.50(7.00) 304.2
1.50(3.00) 100.8
0.30(0.60) 30.7
0.14 31.3
0.14 134.5
Sub-Total:

2.50 83.0
1.80 1,470.0
1.80 5,520.0
4.022 37.5
2.50 150.5
2.50 260.0
5.00 450.0
36.0(36.8)2  1,800.0
2.50 350.0
743(77.8)2 3100
Sub-Total:
Total:

1.50 ° 40.0
Grand Total:

Annual
Saving

45,000
3,564
888
7,875(15,750)%
1,050( 2,100)
8,100(16,200)
180( 360)
504
140

67,301 (84,506)

250,000
720
72
80,400
6,000
6,000
650
36,000(36,300)
900
13,374(14,004)

394,116(395,546)
461,417(480,052)

48,600
510,017(528,652)

Remarks: An exchange rate of 500 Kips to one dollar was based upon.

R

: Including customs duties.

: Ratio of unit saving to cost price, in percent.

: Including allowance for pilferage and damage during transportation.

: Parenthesized figures are the values for the case of transportation from Bangkok to Nong Khai by
Express Transportation Organization.
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Ratio
(%)

0.8
6.4

1.8
0.8(1.6)%
1.2(2.3)
1.5(3.0)
1.0(2.0)
0.6

0.5

3.0
0.1
0.0
10.7
1.7
1.0
1.1
2.02.0)
0.7
24(25.1)

3.8
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Fig.7.1. SOURCE OF ELECTRICITY FOR CONSTRUCTION USE
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Fig. 7.2. SCOURING EFFECT
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