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REPORT
ON
SOIL INVESTIGATION
FOR
EINME RAIL-WAY PROJECT

1 INTRODUCTION

Geotechnical investigation is generally carried out to determine the substratum of ground (soil and
rock) for small and large scale constructions, such as high-rise buildings, bridges, dams, factories,
road, rail-way construction, ports & jetties to be constructed and needs proper design of required
structures. PACIFIC CONSULTANT CO., LTD. is planning to improve near the Chaungphyar and
Daunggyi Rail-way Stations on Pathein-Einme Rail-way, Einme Township, Ayeyarwaddy Region.
Therefore, Fukken Co., Ltd. was assigned to conduct soil investigation works to obtain soil
properties of selected locations in the project area.

1.1 Objective of Project

The soil investigation conducted during this project phase intends to define the subsurface
conditions at project site as much as possible to evaluate the requirements of designing the structure.
The specific objectives envisage to-

1. To understand the distribution condition of stratum in this project area

2. To recognize the physical and mechanical properties of soil

3. To evaluate the appropriate soil design parameter for construction design process
4. To point out the hazardous effects of ground respond during and after construction

1.2 Scope of Work

The scope of investigation works include three portions; field investigation work, laboratory testing
and report preparation. The field investigation work includes soil boring, soil undisturbed sampling
and Standard Penetration Test (SPT). There are two boring points and the total depth of
investigation for two boreholes is 20.0 meter in this project area. The depth of boreholes is in
accordance with soil condition of the points selected by expert’s direction, according to the client
requirements. Standard penetration tests were performed in two boreholes of designated locations
in complies with ASTM (American Society for Testing and Materials). The collected disturbed
samples and undisturbed samples from the boreholes were analyzed at Fukken’s Yangon Branch
Laboratory. Moreover, three number of Swedish Sounding Test were done in this project area.

(1) Field Works
Boring works by TOHO-D1drilling machine.
Standard Penetration Test

e Soil Disturbed Sampling
e Soil Undisturbed Sampling
e Water Level Measuring and Sampling
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e Swedish Sounding Test
(2) Laboratory Test
e Physical properties test of soil
e Mechanical properties test of soil
(3) Reports
All the field investigation works and laboratory tests were carried out in accordance with
ASTM, and the units are applied with SI.

1.3  Project Location

Project area is located near Chaungphyar and Daunggyi Rail-way Station on Pathein-Einme Rail-
Way, Einme Township, Ayeyarwaddy Region. The detailed location of project area is indicated as
a google map in Figure-1.1.

s Kyaunggon

Tih abaung = Ayeyarwady.

4 ,/"/x» -
r:iagwdaunt

Google Earth

84mN elev. 6/m\ = eyeialt 20.01 km

Figure - 1.1 Google map of project area

1.4 Project Duration and Personnel

Fukken Co., Ltd. conducted field investigation work at the designated area at Pathein-Einme Rail-
way, Einme Township, Ayeyarwaddy Region. The field investigation works were started from 25™
November, 2016 and completed two boreholes and three Swedish Sounding Test on 30 November,
2016. The laboratory tests were carried out after field work and completed on 5" January, 2017.
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The executed detailed actual working schedule is illustrated in Table-1.1, indicating the
organization chart of personnel of the operation, including list of geotechnical engineers, drilling
crews for boring machines, technicians and the entire persons involved in this operation.

Photo - 1.1 Mobilization of Equipment Photo - 1.2 Panoramic view of project area

Photo - 1.4 One of drilling condition

Photo - 1.5 View of Swedish Sounding Test Photo - 1.6 Demobilization of Equipment
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Table - 1.1 Actual Working Schedule of Geotechnical Investigation Works

November-2016

December-2016

January-2017

26 27 28

29 30 1| ~|5|~]28|29

31

3|4 |5|6|7(8]9]|10

25

26

Description
23 25
Preparation
Mobilization

Field Investigation Works

BH-02

BH-01

De-mobilization

Laboratory Testing

Report Preparation

Final Report Submission

- Mobilization the drilling machine

-Shifting the machine from BH to BH

General Manager

v

Department Head
(Geotechnical

v

Project Manager

\ 4

- De-mobilization the drilling machine

DHoliday

v

A4

Section Chief
(Report Section)

Section Chief
(Operation Section)

v

v

1 Person

Senior Geotech Engineer
(Report Section)

Senior Geotech Engineer
(Operation Section)
1 Person

v

1 Person

Asst: Geotech Engineer

Transportation

1 Person Nl
Mechanic »
1 Person

Figure - 1.2 Organization Chart of the works

v

Asst: Geotech Engineer
1 Person

v

Drilling Operator
1 Person

v

Asst: Drilling Operator
1 Person

v

Drilling Helper
3 Persons
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v

Section Chief
(Laboratory)

v

Senior Laboratory
Technician
1 Person

v

Laboratory Technician
2 Persons

v

Laboratory Assistant
9 Persons

v

Laboratory Helper
1 Person
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1.5 Equipment Applied in the Project
1.5.1 Boring Equipment

The boring equipment, TOHO-D1 was applied in the soil investigation work of project area, to
study general condition of soil layers under planned area for future construction. The specification
and the types of boring equipment were presented in Table-1.2.

Photo - 1.7 TOHO-D1 Drilling Machine

Table - 1.2 Specification of Boring Equipment

Parts of Equipment Particulars
Brand of Boring machine TOHO-“D1”
Boring Type Rotary
Feeding Type Hydraulic Feed Type
Drilling Capacity 150m
Spindle Stroke 400mm
Spindle Inner Dia. 43mm
Hoisting Speed 10~59m/min
Weight 476kgf
Oil Pump Delivery Capacity 19 I/min
Oil Pump Working Pressure 45~70kgf/cm?
Attached Water Pump Type Toho “BG-3B”
Discharge Capacity 54 I/min
Working Pressure 15 kgf/cm?
Engine Yanmar Engine 110
Power 11.0 HP

1-12
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1.5.2 Swedish Sounding Equipment

In this field investigation, SW was applied to estimate N value for calculation of a bearing capacity.
The specifications of SW equipment are as follows;

M Handle
@ Weight
@ Clamp for Loading
@ Base Plate
©® Rod :
Weight
B Rodfor Screw Point g
@ Screw Point
E
Screw Point | :
-
1 s
:‘Mﬂ g
e ® g
| =
150
200 1 J
More han @

Photo - 1.8 View of Swedish Sounding Test Equipment

1.6 Laboratory Instruments
The principal instruments applied for soil laboratory tests are as shown in the following table.

Table - 1.3 Applied Laboratory Instruments

Instrument Name Manufacturer and Type

Drying Oven YF-STHX-3A

Electrical Balance SARTORIUS 1404B (MP8-1)
Atterberg Limits Test Apparatus MARUI 1115013

Sieve Test Equipment TOKYO SAITAMA (JIS Z 8801)
Unconfined Compression Test Machine MARUI 19047

Consolidation Test Apparatus YF-WG-1B

Triaxial Compression Test Machine HUMBOLDT-HM-4165

1-13
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N

Photo - 1.13 Unconfined Compression Test Photo - 1.14 Pycnometer for Specific Gravity Test
Machine
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Photo - 1.15 Consolidation Test Apparatus Photo - 1.16 Triaxial Compression Test Machine
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2 SITE CHARACTERIZATION

In this chapter, it would be included about the topography, regional geologic setting and geology of
the project area, Pathein and Einme Township, Ayeyarwaddy Division.

2.1 Topography

Since the proposed project area is located in the Ayeyarwaddy Delta Region, the topographic feature
of the region is regards as relatively flat lying area. The project area is mainly composed of flood
plain deposit and marine sediments. As it is located at the delta region, the braided channels are

very common. The river and its tributary are meandering, shows old age stage of Ayeyarwaddy
River. Flat lying topography with abundant channel is typical features of project area.

2.2 Regional Geological Setting

Refer to the geological map Burma, published by Earth Science and Research Division in 1977, the
project area is covered by Younger Alluvial Deposit of Holocene age. The boring results of recent
soil investigation confirmed that the project area is covered with the clastic sediments of flood plain
deposit of deltaic environment in upper portion and shallow marine deposit of lower portion. Clay
and Silt are major unit of both flood plain and marine. According to the geological map, the regional
geological setting of the area is described as follow.

Formation Age Lithology
Younger Alluvium HOLOCENE Clastic sediments of marine and flood plain
deposits

..................... Unconformity

Irrawaddy MIOCENE-PLIOCENE Sand, sandstone, silt, subordinated clays and soil
Formation

..................... Unconformity

Upper Pegu Group MIOCEN Tuffaceous shale, sandstone, limestone of
shallow marine origin
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Upper Pegu Group and & squivalant

Gicbotrancana-beanng Flusch units of
Wastern Ranges

Utrsbesic e~ Basic intrusives (mainly
Peridotio snd Serpentene)

Figure - 2.1 Regional Geological Map of Project Area

2.3 Geological Observation from Boreholes

The boring site was geologically formed with younger alluvim (Quaternary to recent). According
to the investigation results, the rock outcrop or any evidence of bed rock is not observed throughout
the boreholes in project area. By the result of disturbed and undisturbed samples by drill holes, it is
showing that it is reflecting the recent Alluvial deposit. Most of soil layers in the project area are
mainly Clayey soil layers.
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3 FIELD INVESTIGATION
3.1 Investigation works

The objective of the present investigation is to identify the general stratification of the ground and
the nature of the soil. Total two boring points was planned to investigate by the client’s
requirements. The field investigation included soil boring with the performing of the test associated
with Standard Penetration Test (SPT), Disturbed Soil Sampling, Undisturbed Soil Sampling, Water

Level Measuring and Water Sampling. Total boring length is 20.0m and the total quantity of
investigation work is listed in Table-3.1.

Table - 3.1 Total Quantity of Boring Works

Soil Drilling (m) Standard | Undisturbed |  Water ssc;,:lji?i:;h
No. | BH. No. Penetration | Sampling Sample g
Test (Nos) (Nos) (Nos) Test
@ 112mm| @ 64 mm | Total (10.0m)
1 BH-01 2.0 8.0 10.0 7 3 1 1
2 BH-02 2.0 8.0 10.0 7 3 1 2
Total 4.0 16.0 20.0 14 6 2 3

3.2 Location of Boring Points

The locations of investigated points were designated by client. The plan map showing geotechnical
investigated points and Swedish sounding test points are indicated in Figure-3.1 and Figure-3.2.
The coordinate of two borehole points and three Swedish Sounding Test Points are shown in Table-
3.2. The coordinate of all investigated points were measured by Hand GPS.

| | |

Chaungphyar Site an‘

Farms & Pool

Figure - 3.1 Location Map of Investigated Points for Chaungphyar Station
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Store Area for D- Box ,Aggregate,Sand and Others Construction Material at Daunggyi Station Yard

Location of K Value Test(6places),Bore hole No.2(BH-2)and Load Test (6cases)

BH-02

To Baegayet Station

eyl /

BH-2 (Tentative)

X%-1

Farm %3

_Loading of Trial Test(12m)

sw-03Mc@ ey pp 00| [

Store Area (1)

-2 /
Swedish Sounding Test (10m) /

;\

Figure - 3.2 Location Map of Investigated Points for Daunggyi Station

Table - 3.2 Coordinates and Boring Ponts

No. BH No. Easting (E) Northing (N)
1 BH-01 726947.762 1872781.913
2 BH-02 720601.470 1876211.980
3 SW-01 726945.000 1872782.000
4 SW-02 720622.600 1876200.830
5 SW-03 720568.720 1876230.400

Photographs showing location of boring points

Photo - 3.1 View of BH-01
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Sw- a1
Stwedish Sounding Testing !

i

Photo - 3.5 View of SW-03 Photo - 3.6 View of Project Area

3.3 Boring Works

In boring, rotary direct circulation method is appropriately applied using metal crown bits attached
to casings of @112mm and metal crown bits of @64mm in diameter setting with single core tube
are properly applied depending on soil condition to drilling process. The drilling machines are
operated by setting on the stage with maintaining horizontal level of drilling machine and vertical
position of drilling direction while drilling on field investigation works. Boring and SPT testing in
all the points are operated from drilling stage maintaining the stability of boring machine. In the
way of direct circulation of drilling fluid, water and bentonite slurry was inevitably utilized to
control the circulation of the sludge. The schematic diagram of boring equipment is shown in
following Figure - 3.2.
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Tri Pod

Delivery Pipe
Drill Rod

Engine

AN AN

Figure - 3.3 Schematic View of Drilling Machine setting
3.4 Standard Penetration Test (SPT)

The standard penetration test was done in accordance with the ASTM Standard (American Society
for Testing and Materials; D 1586-99). The test was performed using a spilt barrel sampler (50mm
diameter) connected to the end of boring rods. The sampler was driven into the soil by means of a
63.5kg (140Ib) hammer falling freely through the height of 76cm onto the anvil attached to the rod.
The sampler is driven 450mm into the soil. SPT N-value is recorded for each 150mm penetration
of the sampling tube. In this case, seating drive of 150mm is first reached and the blow count for
the seating drive is not applied because the bottom of the hole may be apart from natural condition
at a certain extent. The resistance, N-value, is taken as number of blow for the penetration of test
drive of next 300mm. When 50 blows are reached before the full penetration 300mm, no other
blows are applied but final penetration is recorded. At the conclusion of the test, the retained soil
sample is extracted and stored in plastic bag for further analysis. In which, Figure-3.4 indicates the
procedure and apparatus of standard penetration test. The distribution of N-value for each stratum
is summarized in Figure-3.5 and Figure-3.6.
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Photo - 3.7 View of Standard Penetration Test and SPT Sample

T } ~—— ToPully

|-e———————Casing
) 150mm(Seating Drive)
—1  150mm(Test Drive)
el 150mm(Test Drive)
(e) the drilling bit is replaced by a (b) The test begin by clevating the hammer to
Split Barrel Sampler and a hammer 0.76m above the anvil. This distance is ensured by
and an anvil arrangement is mounted a trip mechanism that releases the hammer
on top of the connecting / drill rod automatically upon reaching that height. The
energy from the impact forces the rod, hence the

sampler into the soil.
The N-values are thus the sum of the number of
blows by the hammer to drive the sampler | Scm ~
45cm from depth D

Figure - 3.4 Procedure and Apparatus of Standard Penetration Test
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Figure - 3.5 Number of N-Value (measured) vs

Depth (m) for Chaungphyar Station

3.5 Undisturbed Sampling

Depth (m)
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Number of SPT N-value (measured) vs Depth
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Figure - 3.6 Number of N-Value (measured) vs

Depth (m) for Daunggyi Station

Undisturbed soil samplers, which are required for physical and especially for mechanical properties
tests such as unconfined compression test, and one dimensional consolidation test were obtained by
techniques which aim at preserving in-situ structure and water content of soil without any
disturbance.

During the course of SPT testing, when SPT value was as low as N-value of 1 to 4 due to existence
of fine soil. Piston Thin Wall samplers (Figure-3.7) are used to take as undisturbed sample in the
layer of N-value below 5 in accordance with ASTM Standard for site investigation; by applying
piston samplers by water pressure type, properly designed not to disturb in-situ condition of soil.

In this project, total (6) numbers of undisturbed samples were carried out in clayey soil layers by
using Piston undisturbed samplers. Detailed list of undisturbed samples are described in Table-3.3.
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Table - 3.3 List of undisturbed samples

Sr. Borehole Sample .
No No. Date No. Depth (m) Soil Type Recovery | Type of Sampler
1 T-1 0.50~1.15 CLAY 80%

2 BH-01 26.11.16 T-2 2.50 ~ 3.00 CLAY 60%

3 T-3 5.00 ~5.80 CLAY 100% .

Piston sampler

4 T-1 0.50 ~ 1.05 CLAY 68%

5 BH-02 28.11.16 T-2 2.50 ~ 2.95 CLAY 55%

6 T-3 5.00 ~5.45 CLAY 55%

— Rod
Sampler llead

N

N

=

ARG & N
N - N
SR, T
P ‘i§".=“\
> N \\“\= <

N

1040

1000

By

L~

Upper Piston

Piston Rod

t— Sampling Tube

% -. Lower Piston

Figure - 3.7 Thin wall tube attached to Piston
(undisturbed soil) sampler

3.6 Swedish Sounding Test

Photo - 3.9 After taking Undisturbed Sample

The Swedish sounding was done in accordance with JIS (Japan Industrial Standard). Weight is
loaded in stages (Wsw: 50N, 150N, 250N, 500N, 750N and 1kN). Next, the number of times of
the half-rotation in every 10 cm is counted. The number of the half-rotation per Im (Nsy) IS

calculated by the following formula using this number.
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100
—N,

Newpy =

Nsw : Number of half-rotation per 1m (time/m)
L . Penetration length (cm)
N2 : Number of half-rotation (time)

The result of SW is shown as follows.

Depth Way, (k) Ny
m

0515 25 50 75 0 50 100 200 300 400 500 600

0.00

1.00 T
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9.00 SW-02

10.00

Figure - 3.8 Results of SW for each points
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As for the relation between the result of SW and N value, the following formulas are proposed.
For gravel, sandy soil : N=0.002Ws,+0.067 N,

For cohesive soil : N=0.003W4,+0.050Nsy

N : N value

W, : Penetrating load at 1kN or less

Nsw  : Number of half-rotation per 1m (time/m)

The results of calculated N value are shown as follows.

N-Values
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

0.0 “‘%—-@ih —
N

1.0
2.0 ——SW-02

5 25
~

——SW.-01

——SW-03

3.0

4.0

5.0 ;

Depth (m)

7.0

8.0

9.0

10.0

Figure - 3.9 Results of calculated N value by SW for each points
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3.7 Observation of Groundwater Level

During the boring works, groundwater level recording was carefully carried out by using automatic
alarm water level indicator twice a day in the borehole before and completion of drilling works.
The groundwater table is recorded from ground elevation which is 1.55m in minimum to 2.35m in
maximum (see Boring Logs in Appendix-A). Groundwater level that confirmed at the boring points
through project area during 26" November, 2016 to 28" November, 2016 are shown in Table-3.4.

Table - 3.4 Groundwater level of investigation points through project area

No. BH-No. GL- (m) Measured Date
1 BH-01 -2.35 28.11.2016
2 BH-02 -1.55 26.11.2016

3.8 Characteristics of Soil Strata Relying on Field Test

According to the investigation results, soil profiles were drawn based on not only visual check of
soil samples at site and SPT results of the boreholes but also laboratory test results to determine the
cross section throughout project area.

3.9 Chaungphyar Station (BH-01)
Figure-3.10 shows the soil profile for Chaungphyar Station (BH-01).
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Figure - 3.10 Soil Profile for Chaungphyar Station (BH-01)
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The depth of boreholes in this area is 10.0m from ground level with the performance of Standard
Penetration Test. In this operation, total two numbers of different layers have been recognized. The
soil layers are classified in accordance with their physical properties and/or their relative density.
The two different layers observed in project area are described from top to bottom as follows.

1. CLAY-I
2. CLAY-II
3.9.1 CLAY-I

According to the investigation results, the uppermost
layer is CLAY-I layer. The thickness of this layer is
about 5m. The color of this layer is brownish gray.
The plasticity of this layer is medium to high
plasticity and the water content is moist. Moreover,
trace of organic matter are observed in this layer. SPT
N-value range of this layer is 4/30 to 5/30 blows, and
it can be described as soft to firm in consistency.

3.9.2 CLAY-II

The second layer is CLAY-II layer in investigated
holes. The thickness of this layer cannot be estimated
due to terminate in this soil layer. But, the thickness
of it is more than 5.0m. The color of it is gray, and the
water content is moist to wet. The plasticity of clay is
medium to high plasticity. Moreover, decayed wood
fragments are also observed in this soil layer. SPT N-
value range is varying from 2/30 to 3/30 blows, and it
can be described as soft in consistency.
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3.10 Daunggyi Station
Figure-3.11 shows the soil profile for Daunggyi Station (BH-02).
o
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Figure - 3.11 Soil profile of Daunggyi Station (BH-02)
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The depth of boreholes in this area is 10.0m from ground level with the performance of Standard
Penetration Test. In this operation, total two numbers of different layers have been recognized. The
soil layers are classified in accordance with their physical properties and/or their relative density.
The two different layers observed in project area are described from top to bottom as follows.

1. CLAY-I
2. CLAY-II
3.10.1 CLAY-I

According to the investigation results, the uppermost
layer is CLAY-I layer. The thickness of this layer is
about 7m. The color of this layer is brownish gray.
The plasticity of this layer is medium to high
plasticity and the water content is moist. Moreover,
trace of organic matter are observed in this layer. SPT
N-value range of this layer is 3/30 to 10/30 blows, and
it can be described as soft to stiff in consistency.

3.10.2 CLAY-II

The second layer is CLAY-II layer in investigated
holes. The thickness of this layer cannot be estimated
due to terminate in this soil layer. But, the thickness
of it is more than 3.0m. The color of it is gray, and the
water content is moist to wet. The plasticity of clay is
medium to high plasticity. Moreover, decayed wood
fragments are also observed in this soil layer. SPT N-
value range is varying from 2/30 to 4/30 blows, and it
can be described as soft in consistency.
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4 LABORATORY TEST

There have been two numbers of investigation boreholes and total (14) numbers of disturbed
samples and (6) numbers of undisturbed samples with Piston sampler was collected in project site.
All disturbed and undisturbed samples were sent to office laboratory and purposed to test physical

and mechanical properties of soil in consulting with expert’s discretion. The entire tests were carried
out in accordance with ASTM Standard.

The physical properties tests include the following items.

Natural Moisture Content Test (ASTM D 2216-05)
Specific Gravity Test (ASTM D 854-06)

Particle Size Analysis Test (ASTM D 422-63)

» Grain Size Distribution Test
» Hydrometer Test
Atterberg Limits Test (ASTM D 4318-05)
» Liquid Limit Test
» Plastic Limit Test

The mechanical properties tests include the following items.

o Unconsolidated Undrained Triaxial Compression Test (ASTM D 2850)
o Consolidated Undrained Triaxial Compression Test (ASTM D 4767)

o One Dimensional Consolidation Test (ASTM D 2435-04)

Total quantity of laboratory tests are described in Table-4.1 and summary of laboratory test results
for each borehole are illustrated in Table-4.2.

Table - 4.1 Total Quantity of Laboratory Tests

Physical Properties Test Engineering Properties Test
BH-No. Natural Particle Size Analysis Test| Atterberg Limits Test r % § E B ? E § §
Moisture Specific . 3 % = 2 § = 2 3 § @
Content |Gravity Test Sleve_ Hydrome.ter Liquid Limit| Plastic E 228 228 E S F
Analysis | Analysis - c 88 s S8 s 2 S
Test Test Limit Test D SE E 08 E c O
Test Test 58 58 e}
BH-01 16 10 10 10 7 7 3 2 1 3
BH-02 15 10 10 10 6 6 3 1 3
Total 31 20 20 20 13 13 6 3 1 6
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Table - 4.2 Summary of Laboratory Test Results
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4.1 Index Property of Soil

Physical and mechanical properties tests were done for investigation. The detailed laboratory test

results are illustrated in Appendix-C in this report.

4.1.1 Natural Moisture Content Test

Natural moisture content tests of (20) numbers have been
carried out on soil samples for required two different soil
layers at office laboratory in accordance with ASTM
Standard (ASTM D 2216-05). The photograph of testing
natural moisture content is shown in Photo-4.1. The
detailed laboratory test results are illustrated in Appendix-
C.

4.1.2 Specific Gravity Test

The specific gravity tests in this project were carried out
in accordance with ASTM Standard (ASTM D 854-06)
at office laboratory. There have been (20) numbers of
specific gravity tests. The photograph of specific gravity
testing is shown in Photo-4.2. The detailed test results
were described in Appendix-C.

4.1.3 Atterberg Limits Test

Photo - 4.1 Natural Moisture Content

Test

€ dineroe 'I’r.ﬁ‘u{ 1
SpecitcCroh W |

Photo - 4.2 Specific Gravity Test

The Atterberg Limits tests were made on (13) numbers for liquid limit tests and same numbers for
plastic limit tests of specimens from disturbed and undisturbed samples by ASTM Standard (ASTM
D 4318-05) at office laboratory. The photograph of testing is shown in Photo-4.3. The detailed test

results were shown in Appendix-C.

Photo - 4.3 Atterberg Limits Test (Liquid Limit & Plastic Limit)
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4.1.4 Grain Size Analysis Test

Soil classifications or grain size distribution test were done by ASTM Standard (ASTM D 422-63).
In this project, (20) numbers of sieve analysis tests including same numbers of hydrometer tests
were carried out in laboratory of Fukken Co., Ltd. Grain size analysis testing and hydrometer testing
are shown in Photo-4.4 and 4.5. The details of Grain Size Analysis Test results were shown in
Appendix-C.

Photo - 4.4 Grain Size Distribution Test Photo - 4.5 Hydrometer Test

4.2 Mechanical Properties of Soil

In order to obtain the mechanical properties of soils, (6) numbers of undisturbed soil samples from
two boreholes was sent to laboratory for unconsolidated undrained triaxial compression test,
consolidated undrained triaxial compression test and one dimensional consolidation test.

4.2.1 Unconsolidated Undrained Triaxial Compression Test (UU)

The unconsolidated undrained triaxial compression tests were be carried out in undisturbed samples
taken from the project area. There are total (3) numbers of UU test were carried out in accordance
with ASTM Standard (ASTM D 2850).

Photo - 4.6 Data reading for one dimensional Consolidation Test Results
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4.2.2 Consolidated Undrained Triaxial Compression Test (CIU)

The consolidated undrained triaxial compression was be carried out in undisturbed samples taken
from the project area. There are total (1) number of CIU test was be carried out in accordance with
ASTM Standard (ASTM D 4767).

e fject

Trariol Grpreston. [

Photo - 4.7 Data reading for one dimensional Consolidation Test Results

4.2.3 One Dimensional Consolidation Test

The one dimensional consolidation tests were carried out in undisturbed samples taken from the
project area. There are total (6) numbers of one dimensional consolidation test were carried out in
accordance with ASTM Standard (ASTM D 2435-04).

Photo - 4.8 Data reading for one dimensional Consolidation Test Results
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4.3 Laboratory Test Results
4.3.1 Natural Moisture Content Test

Table-4.3 illustrates the summary of natural moisture content in each soil layers. The variation of
moisture content with depth in elevation can be seen in Figure-4.1 and Figure-4.2 for each location.
The detailed laboratory test results are illustrated in Appendix-C.

Table - 4.3 Summary of Natural Moisture Content of Test Results

: Natural Moisture Content (%) Natural Moisture Content (%)
No. Soil Types . . .
(Chaungphyar Station) (Daunggyi Station)
1 | CLAY-I 36.85 ~ 39.71 28.42 ~ 33.36
2 | CLAY-II 58.67 ~ 108.53 39.49 ~ 60.34
Natural Moisture Content (%) Natural Moisture Content (%)
0 20 40 60 80 100 120 0 20 40 60 80 100 120
5 5
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2 < 2 ¢
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Natural Moisture Content vs Depth (m) Natural Moisture Content vs Depth (m)

Figure - 4.1 Natural Moisture Content vs Depth (m)  Figure - 4.2 Natural Moisture Content vs Depth (m)
(Chaungphyar Station) (Daungyi Station)
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4.3.2 Specific Gravity Test

Table-4.4 illustrates the summary of specific gravity for each soil layer. The relationship between
specific gravity and depth in elevation of each soil layer is shown in Figure-4.3 and Figure-4.4. The
detailed test results were described in Appendix-C.

Table - 4.4 Summary of Specific Gravity Test Results

. Specific Gravity Specific Gravity
No. Soil Types . . .
yp (Chaungphyar Station) (Daunggyi Station)
1 | CLAY-I 2.674 ~2.715 2.582 ~ 2.692
2 | CLAY-II 2.482 ~ 2.661 2.638 ~ 2.663
Specific Gravity Specific Gravity
23 24 25 26 27 28 29 3.0 250 255 260 265 270 275 280
5 5
0 & 0 o
? ®
& <&
= -5 = -5
¢
® ¢
-10 -10
-15 -15
©CLAY-I ¢ CLAY-I
©CLAY-II ©CLAY-IT
-20 -20
Specific Gravity vs Depth (m) Specific Gravity vs Depth (m)
Figure - 4.3 Specific Gravity vs Depth (m) Figure - 4.4 Specific Gravity vs Depth (m)
(Chaungphyar Station) (Daunggyi Station)
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4.3.3 Atterberg Limits Test

The summary of Atterberg Limits Test results are shown in Table-4.5. Figure-4.5 to 4.10 illustrate
the Plastic Limit, Liquid Limit and Plasticity Index of each soil layer versus depth in elevation (m)
for each station. Moreover, Figure-4.11 and Figure-4.12 show the condition of soil in project area
by ranges in plasticity chart for each station. The detailed test results were shown in Appendix-C.

Table - 4.5 Summary of Atterberg Limits Test Results

. Liquid Limit (LL) | Plastic Limit (PL) Plasticity Index
No. | Soil Types Remarks
P (%) (%) (PI)
1 | CLAY-I 73.78 ~90.92 30.80 ~ 36.08 37.70 ~ 56.34 Chaungphyar
2 | CLAY-II 71.15 ~ 86.37 35.17 ~ 43.56 31.58 ~ 42.81 Station
3 | CLAY-I 62.40 ~ 75.10 26.05 ~ 30.13 33.17 ~ 45.28
Daunggyi Station
4 | CLAY-II 59.68* 28.34* 31.34*
*One sample testing results
Liquid Limit (%) Plastic Limit (%) Plasticity Index
50 60 70 80 90 100 20 25 30 35 40 45 50 20 25 30 35 40 45 50 35 60
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] i S > 3 o
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O CLAY-I & CLAY-I < CLAY-I
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=20 -20 -20
Liquid Limit vs Depth (m) Plastic Limit vs Depth (m) Plasticity Index vs Depth (m)

Figure - 4.7 Plasticity Index vs
Depth (m) (Chaungphyar Station)

Figure - 4.5 Liquid Limit vs Depth  Figure - 4.6 Plastic Limit vs Depth
(m) (Chaungphyar Station) (m) (Chaungphyar Station)
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Figure - 4.8 Liquid Limit vs Depth  Figure - 4.9 Plastic Limit vs Depth  Figure - 4.10 Plasticity Index vs
(m) (Daunggyi Station) (m) (Daungyi Station) Depth (m) (Daungyi Station)
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Figure - 4.11 Condition of Atterberg Limits Test Results (Chaungphyar Station)
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Figure - 4.12 Condition of Atterberg Limits Test Results (Daunggyi Station)
4.3.4 Grain Size Analysis Test

Figure-4.13 and Figure-4.14 are illustrated the grain size distribution of each soil layer versus depth.
The details of Grain Size Analysis Test results were shown in Appendix-C.
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Figure - 4.13 Fine Content vs Depth (m) Figure - 4.14 Fine Content vs Depth (m)
(Chaungphyar Station) (Daunggyi Station)
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4.3.5 Unconsolidated Undrained Triaxial Compression Test (UU)

The summary of unconsolidated undrained triaxial comperssion test results are described in Table-
4.6. Figure-4.15 to Figure-4.18 show the the cohesion and friction angle versus their depth of each
location. Moreover, the detailed test results were shown in Appendix-C.

Table - 4.6 Summary of Unconsolidated Undrained Triaxial Compression Test Results

Cohesion (Cuu) (KN/m? Friction Angle °
No. | Soil Types (Cw € ) gle (Gu) Remarks
Range Range
1 | CLAY-I 16.10 9.95 ]
Chaungphyar Station
2 | CLAY-I 17.80 0.00
3 | CLYA-I 12.50 15.14 Daunggyi Station
Cohesion ""Cyp" (kN/n?) Friction Angle " ¢,." (Degree)
0 10 20 30 0 10 20 30
5 5
0 > 0
25 -5
g g
Q
-10 -10
-15 -15
©CLAY-I ©CLAY-I
¢ CLAY-II € CLAY-II
-20 -20
Cohesion "Cyy,"" Vs Depth m) Friction Angle "¢y "" Vs Depth (m)

Figure - 4.15 Cohesion “Cuu” vs Depth (m)  Figure - 4.16 Cohesion “¢uu” vs Depth (m) for
for Chaungphyar Station Chaungphyar Station
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Cohesion "Cyy" (kN/m?) Friction Angle " §,;," (Degree)
0 5 10 15 20 25 30 0 5 10 15 20 25 30
5 5
0 0
< >
= -5 -5
& 2
§ &
3 g
< 5
Q
-10 -10
-15 -15
GCLAY-I ©CLAY-I
-20 -20
Cohesion "Cy" Vs Depth (m) Friction Angle "¢" Vs Depth (m)

Figure - 4.17 Cohesion “Cuu” vs Depth (m)  Figure - 4.18 Cohesion “¢uu” vs Depth (m) for
for Daunggyi Station Daunggyi Station

4.3.6 Consolidated Undrained Triaxial Compression Test (ClU)

Summary of consolidated undrained triaxial compression test results are described in Table-4.7.
Figure-4.19 and Figure-4.20 indicate the relationship between cohesion (C) and friction angle (¢)
versus their depth in elevation (m) of investigation area. Moreover, Figure-4.21 and Figure-4.22
show the relationship between the effective cohesion (c') and effective friction angle (¢") versus
their depth in elevation (m) at the investigation area. The detailed test results were shown in
Appendix-C.

Table - 4.7 Summary of Consolidated Undrained Triaxial Compression Test Results for Chaungphyar

Station
Cohesion (C) | Friction Angle | Effective Cohesion Effective Friction
2 v 2 '
No. Soil Type (KN/m?) (¢) (Degree) (c") (kN/m?) Angle (¢") (Degree)
Range Range Range Range
1 | CLAY-I 3.5 14.5 0.0 18.0
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Figure - 4.19 Cohesion “ Ccu ” vs Depth (m)  Figure - 4.20 Friction Angle “ ¢cu ” vs Depth
(m)
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Figure - 4.21 Effective Cohesion “ c'cu ” vs Figure - 4.22 Effective Friction Angle “ ¢'cu”
Depth (m) vs Depth (m)

1-43


http://www.myanmargeoconsultant.com/
http://www.myanmargeoconsultant.com/

4.3.7 One Dimensional Consolidation Test

Table-4.8 summarized some results of one dimensional consolidation test such as initial void ratio
(eo0), pre-consolidation pressure (Pc) and compression index (Cc). Figure-4.23 to Figure-4.28
indicate the relationship between (eo), (Pc) and (Cc) versus depth in elevation for each station.
Moreover, Figure-4.29, Figure-4.30 and Figure-4.33 show the e-log-P curve results from one
dimensional consolidation tests of soil from each location. Moreover, Figure-4.31, Figure-4.32 and
Figure-4.34 show the relationship between coefficient of consolidation (Cv) versus mean
consolidation pressure of that soil.

Table - 4.8 Summary of One Dimensional Consolidation Test Results

. Initial VVoid Ratio | Consolidation Yield Stress | Compression Index
No. | Soil Type ’ Remarks
(eo) Pc (kN/m?) (Co)
1 | CLAY-I 1.080 228.9~251.4 0.308 ~ 0.335 Chaungphyar
2 | CLAY-II 2.730* 78.5% 1.388* Station
Daunggyi
3 | CLAY-I 0.820 ~ 0.880 221.1~3115 0.215~0.281 ggy
Station
*One sample testing results
Void Ratio "e,"” Preconsolidation Pressure "Pc" (kN/m?) Compression Index "Cc"
50-0 0.5 1.0 L5 2.0 25 3.0 0 50 100 150 200 250 300 0.10 030 050 070 090 1.10 130 1.50
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0 o 0 0
< < >
g ©— e g s &
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Void Ratio "e," Vs Depth (m) Preconsolidation Pressure "Pc" Vs Depth Compression Index "Cc" Vs Depth (m)
(m)

Figure - 4.23 Void Ratio vs Depth Figure - 4.24 Preconsolidation Figure - 4.25 Compression Index
(m) (Chaungphyar Station) Pressure vs Depth (m) “Cc” vs Depth (m) (Chaungphyar
(Chaungphyar Station) Station)
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Figure - 4.26 VVoid Ratio vs Depth
in elevation (m) (Daungyi Station)

Figure - 4.27 Preconsolidation
Pressure vs Depth in elevation (m)
(Daungyi Station)

Figure - 4.28 Compression Index
“Cc” vs Depth in elevation (m)
(Daungyi Station)
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Figure - 4.29 e-log P Curve of CLAY-I for Chaungphyar Station

1-45


http://www.myanmargeoconsultant.com/
http://www.myanmargeoconsultant.com/

3.0

2.8 BH-01, T-3 (5.00 ~5 80) mf

2.6

2.4 -

22 AN
2.0 AN
1.8 AN

1.6 P

Void Ratio (¢)
rd

1.4 —

[/ d

1.0

0.8

0.6
10.00 100.00 1000.00 10000.00

Pressure (kN/n¥’)
e - log p Curve of CLAY -II

Figure - 4.30 e-log P Curve of CLAY-II for Chaungphyar Station
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Figure - 4.31 Coefficient of consolidation (Cv) vs mean consolidation pressure of CLAY -1 for Chaungphyar
Station
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Figure - 4.32 Coefficient of consolidation (Cv) vs mean consolidation pressure of CLAY -1l for
Chaungphyar Station
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Figure - 4.33 e-log P Curve of CLAY-I for Daunggyi Station
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Figure - 4.34 Coefficient of consolidation (Cv) vs mean consolidation pressure of CLAY -1 for Daunggyi
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REPORT
ON
TOPOGRAPHIC SURVEY AT NEAR CHAUNG PHYAR STATION
EINME TOWNSHIP

1 INTRODUCTION

METRY TECHNICAL INSTITUTE CO., LTD. assigned Fukken Co., Ltd. to carry out
Topographic Survey at near chaung phyar station, Einme Township, Ayeyarwaddy Region. One
survey team has conduct topographic survey associate with Reflectorless Totalstation and level
survey for topographic map of this project area.

1.1  Objective of Survey

The survey includes topographic survey to show ground feature of project area and related existing
features such as existing rail-way line and bridge, existing retaining wall and other structures, drain
line, water tank, tube well, electric post, tree, pavement, manhole and septic tank in the project area.
The topographic survey conducted for planning, designing and construction for Patherin - Einme
Rail-way upgrading project in the future.

1.2 Scope of Work
The scope of work is as follows;

- Topographic Survey: appropriately 8000.00 m?
- Temporary Bench Mark: 3 points

- Rail-way Length : 400m

- Cross Section Survey: 83 Sections

- Drawing

1.3 Project Location

Project area is located near Chaungphyar Rail-way Station on Pathein-Einme Rail-Way, Einme
Township, Ayeyarwaddy Region. The detailed location of project area is indicated as a google map
in Figure-1.1.

Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com
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DauntiGyi
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‘Google. arth

Figure - 1.1 Google Map of Project Area

1.4 Equipment Applied in the Project
The survey equipment is shown in Table-1.1.

Table - 1.1 Specification of Survey Equipment

Name Type Spec Set

) Sokkia CX 103
Total Station _ £ (2mm+2ppm X D)m.s.e 1 set
(Reflectorless Totalstation)

SOKKIA SDL30
Auto Level o Up to 0.6mm 1 set
(Digital Level)

Survey Software |Civil CAD 6.4 1 set
Drawing Software | AutoCAD 2010/2015 1 set
-6.
™ Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com 2
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1.5 Survey Team

The following persons are participated in this project.

Table - 1.2 Member List of Survey Team

Sr. Name

Position

1 U Si Thu Aung

Project Coordinator

2 U Soe Moe Kyaw

Site Engineer

3 U Soe Lwin

Chief Surveyor

4 U Kyaw Zin Htun

Senior Surveyor

5 U Myo Han Htun

Senior Surveyor

6 U Kyaw Thu

Surveyor

7 Survey Assistant

6 Persons

1.6 Project Duration

Actual project period is shown in the following table.
Table - 1.3 Actual Working Schedule of Survey Works

Date

Activities

09/November/2016

Moving survey equipment and Field surveying

11/November/2016 to 12/November/2016

Surveying,
Survey

Level Survey and Cross Section

13/November/2016 to 18/November/2016

Data processing

19/November/2016 to 30/November/2016

Preparation of report

,,,,,,

Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com 3
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2 SITECONDITION

Since the proposed project area is located in the Ayeyarwaddy Delta Region, the topographic feature
of the region is regards as relatively flat lying area. The project area is mainly composed of flood
plain deposit and marine sediments. As it is located at the delta region, the braided channels are
very common. The river and its tributary are meandering, shows old age stage of Ayeyarwaddy
River. Flat lying topography with abundant channel is typical features of project area.

Photo - 2.1 View of Topographic Surveying

Photo - 2.2 View of Topographic Surveying

|
™ Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com 4
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3 CONTROL POINTS

For this survey, three temporatry bench marks were set up in this project area. The coordinate
system used WGS-84 (World Geodetic System 1984). Moreover, the elevation of one was surveyed
by leveling survey referring to the bench mark shown by Client. This BM is located infront of
Phayar Gyi Rail-way Station. Elevation of this BM is assumed 10.0m.

Table - 3.1 Coordinate and Elevation of Control Points

Control Point Easting (m) Northing (m) Elevation (m) Remarks
BM 726600.7900 1872893.7600 10.000
TBM-1 726600.1400 1872890.4600 10.614
Iron Nail Points
TBM-2 727037.0761 1872759.4465 10.156
TBM-3 727011.0000 1872764.0000 10.148

TBM-01 is located on the bottom beam beside the Rail-way Station Staff Office. TBM-02 and
TBM-03 are located on the Chaung Phyar Bridge. The detailed location are shown in following
photos.

Photo - 3.1 BM (Close View) Photo - 3.2 BM (Panoramic View)

Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com 5
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Photo - 3.3 TBM-1 (Close View) Photo - 3.4 TBM-1 (Panoramic View)

Photo - 3.6 TBM-2 (Panoramic View)

81881 TN Do

Photo - 3.7 TBM-3 (Panoramic View) Photo - 3.8 TBM-3 (Panoramic View)

™ Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com
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REPORT ON TOPOGRAPHIC SURVEY AT KHA YAY PIN STREET, LAN MA TAW TOWNSHIP

4 TOPOGRAPHIC SURVEY

Topographic survey was carried out by using Reflectorless Total Station and Auto Level based on
Temporatory Bench Mark (TBM-1, TBM-2 and TBM-3). The changing point of topography was
observed in this survey.

5 CROSS SECTION SURVEY

In this project, cross section survey was also carried out with 5.0m interval along rail-way. Total 83
numbers of corss section are measured by total station. The detailed measuring results are shown in
Appendix-C.

6 DRAWING

Drawing condition is shown as follows;

1) Topographic Map
- Detail Topographic Map is shown in Appendix-A.
- Control points, all spot level and existing facilities etc. are shown.
2) Contour Lines
- Contour lines are drawn by 0.5meter major contour and 0.5 meter minor contour
line.
3) Cross Section Survey
- Cross Section Survey are drawn by 5.0m interval.
4) Mapping Symbols
- All mapping symbols are in accordance with the standard of Myanmar.
5) Control Points
- Location of Control Points with these coordinate and elevation are shown in
Topographic Map.

6.1 Survey Area

The total area of project compound in measuring area as shown in map is 8934.7865 m? (2.207825
acre). The detail topographic map can be seen in Appendix-A.

Fukken Co., Ltd. (Yangon Branch), www.myanmargeoconsultant.com 7
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TOPCON

Project

Project name: Elevation Transfer.ttp

Created by: Soe Lwin

Comment:
Benchmarks
Grid Easti
Name |Grid Northing (m) " (r:; ng Elevation (m) Code
1 10.0000 BM
27 10.0000 BM
Point Summary
Grid Easti
Name |Grid Northing (m) " (r:)s g Elevation (m) Code Photo Notes
1 10.0000 BM
2 10.6140 TBM-1
3 9.6233
4 9.7144
5 9.5425
6 9.3075
7 9.5094
8 9.6796
9 9.4711
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10 10.1558 TBM-2

PRRUBAIE 0 001810 110 10000 TR

LN

1 10.1476 TBM-3 ¥
12 9.6359

13 9.7889

14 9.6955

15 9.7659 STN-1
16 9.8460 STN-2
17 10.1477 TBM-3
18 10.1555 TBM-2
19 9.4317 STN-3
20 9.6926 STN-2
21 9.4847 STN-S
22 9.3128 STN-6
23 9.5500

24 9.6541

25 9.5946

26 10.6134 TBM-1
27 10.0000 BM

DL Observations

Point BS (m) SS (m) FS (m) Elevation (m) Distance (m) Ht Residual (m)
1 0.9676 10.0000 9.06
2 0.3536 10.6140 10.42 0.0000
2 0.3536 10.6140 10.42
3 1.3443 9.6233 10.75 0.0000
3 1.2898 9.6233 28.89
4 1.1986 9.7144 29.66 0.0001
4 1.1360 9.7144 30.46
5 1.3079 9.5425 29.99 0.0001
5 1.2252 9.5425 24.86
6 1.4601 9.3075 25.54 0.0000
6 1.2778 9.3075 33.61
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7 1.0759 9.5094 32.59 0.0001

7 1.3902 9.5094 33.74

8 1.2199 9.6796 33.12 0.0001

8 1.2606 9.6796 33.04

9 1.4691 9.4711 33.75 0.0001

9 1.7000 9.4711 21.01

10 1.0152 10.1558 22.54 0.0000

10 1.4668 10.1558 13.42

11 1.4750 10.1476 13.21 0.0000

11 1.2743 10.1476 29.71

12 1.7860 9.6359 30.34 0.0001

12 1.4360 9.6359 37.53

13 1.2829 9.7889 37.44 0.0001

13 1.4034 9.7889 19.43

14 1.4968 9.6955 19.94 0.0000

14 1.4968 9.6955 19.95

15 1.4263 9.7659 19.74 0.0000

15 1.3202 9.7659 30.85

16 1.2401 9.8460 29.68 0.0001

16 1.3144 9.8460 36.73

17 1.0126 10.1477 37.46 0.0001

17 1.4730 10.1477 13.64

18 1.4652 10.1555 12.98 0.0000

18 1.0342 10.1555 22.33

19 1.7579 9.4317 21.23 0.0000

19 1.4438 9.4317 35.49

20 1.1829 9.6926 36.26 0.0001

20 1.4205 9.6926 32.80

21 1.6283 9.4847 32.19 0.0001

21 1.0986 9.4847 32.71

22 1.2705 9.3128 32.53 0.0001

22 1.4551 9.3128 23.52

23 1.2178 9.5500 23.95 0.0000

23 1.3346 9.5500 31.21

24 1.2305 9.6541 30.42 0.0001

24 1.3432 9.6541 28.20

25 1.4026 9.5946 29.67 0.0001

25 1.4417 9.5946 11.27

26 0.4229 10.6134 10.40 0.0000

26 0.4227 10.6134 10.40

27 1.0361 10.0000 8.90 0.0000
Total Closing Error 0.0014

Adjustment

Adjustment type: Height, Constraint
Confidence level: 95 %

Number of adjusted points: 0
Number of height adjusted points: 27
Number of height control points: 2
Number of DL conditions: 26

A posteriori height UWE: 0.3013344 , Bounds: ( 3.130495E-02 , 2.240536 )

2-14




Cross Section of Railway from ( CH 200 To 240 )
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Cross Section of Railway from ( CH 245 To 285)
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Cross Section of Railway from ( CH 290 To 330 )
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Cross Section of Railway from ( CH 335 To 375)
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Cross Section of Railway from ( CH 380 To 420 )
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Cross Section of Railway from ( CH 420 To 465 )
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Cross Section of Railway from ( CH 470 To 510)
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Cross Section of Railway from ( CH 515 To 555)
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0 201744848 &

CH340
XA [
No. | BUHERT T 7 L E— T 4 4848 6H12H 9H20H 2H6H
0.8
1 21.4 20.4 16.1 15.2 14.2
1.25 22.8 18.7 15.6 13.1 16.1
16 25.2 18.1 15.6 13.3 22.8
2 26.3 18.0 20.1 14.5 21.5
25 26.9 21.9 20.5 15.5 23.9
315 29.7 20.8 14.0 16.6 21.2
4 36.1 21.4 15.2 18.7 21.8
5 35.4 21.8 16.9 18.4 28.1
63 40.8 26.2 21.7 23.5 30.5
8 43.3 26.3 26.4 27.2 29.5
10 48.1 35.5 29.4 30.0 36.3
125 52.6 39.5 37.7 37.6 45.3
16 58.4 415 43.0 45.9 50.1
20 61.6 46.0 54.4 53.2 64.3
25 64.6 53.5 61.7 58.2 69.2
315 67.5 60.5 66.2 67.0 71.7
40 59 67.8 65.9 71.4 78.7
50 52.8 73.1 67.5 73.6 81.6
63 48.2 77.4 70.6 72.8 76.4
80 49.9 78.0 71.1 71.2 75.8
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No.1 BB BT T 5 L ¥ — T4 4H4H 6H12H 9H20H 2AH6H
0.8
1 20.8 15.1 10.2 25.1 11.8
125 20.0 16.0 15.9 22.9 16.8
16 22.4 24.6 13.8 29.7 21.2
2 22.7 26.2 22.7 32.1 25.1
25 25.2 26.1 25.6 33.0 24.0
315 241 20.5 26.3 30.7 22.2
4 32.0 27.8 22.3 324 23.6
5 324 23.9 28.5 36.9 259
63 35.9 24.8 30.6 40.6 33.3
8 37.4 29.6 35.2 51.7 37.7
10 43.4 35.0 38.0 52.5 448
125 474 38.7 47.7 55.2 51.0
16 52.3 1.3 54.1 56.1 61.9
20 57.4 494 61.8 63.4 73.1
25 64.7 55.1 64.7 67.4 73.3
315 72.9 57.9 70.2 70.9 74.0
40 734 59.8 72.7 72.0 81.2
50 704 65.5 74.4 717.2 81.9
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No.1 BB BT T 5 L ¥ — T4 6H12H 9H20H 2A6H
0.8
1 21.1 9.2 16.0 10.6
125 18.8 14.7 14.4 13.6
16 27.1 17.8 17.9 18.1
2 32.5 21.7 27.9 22.9
25 30.0 24.7 27.5 27.8
315 28.9 22.1 23.2 23.4
4 34.0 21.2 23.4 23.9
5 35.5 27.9 26.1 27.7
63 34.9 28.1 27.9 22.6
8 33.8 31.6 32.3 29.6
10 36.2 34.0 32.0 33.7
125 442 39.6 42.3 45.8
16 50.1 45.6 48.0 52.1
20 53.5 54.7 57.8 66.8
25 56.6 57.6 62.3 74.3
315 59.8 64.0 66.3 72.7
40 65.8 69.5 71.5 77.1
50 714 721 73.7 74.2
63 73.6 69.6 71.9 68.8
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CH340
YA A
No.1 BB BT T 5 L ¥ — T4 4H4H 6H12H 9H20H 2AH6H
0.8
1 21.3 15.9 19.8 21.6 15.7
125 25.5 214 18.6 17.6 22.9
16 33.4 23.1 19.9 21.2 25.0
2 40.1 24.0 26.5 26.1 32.1
25 39.3 27.7 23.8 22.6 31.9
315 36.8 29.1 19.5 23.2 24.3
4 421 29.3 24.2 23.9 25.8
5 478 28.5 240 27.6 33.4
63 50.2 30.7 31.5 217.7 37.9
8 50.2 31.9 36.8 354 42.7
10 53.3 38.3 38.3 39.8 42.5
125 55.2 1.5 475 45.0 48.0
16 57.7 43.4 50.8 52.2 55.7
20 59.8 51.3 60.0 594 70.1
25 63.3 53.9 67.7 68.0 75.3
315 64.7 61.8 68.8 734 76.0
40 66.6 69.9 67.8 74.6 79.6
50 66.7 734 73.0 76.7 82.8
63 64.1 80.5 717.9 717.3 78.6
80 56.0 82.6 75.1 75.7 78.8
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201744848518
CH300

YAM
No.1 BB BT T 5 L ¥ — T4 4H4H 6H12H 98208 2AH6H
0.8
1 16.0 21.5 14.9 36.8 15.1
125 15.2 23.3 23.6 35.1 23.3
16 20.6 28.3 24.6 34.9 30.7
2 23.3 29.8 29.6 324 31.9
25 27.1 25.1 32.3 35.3 26.5
315 28.4 21.9 28.4 35.6 26.0
4 32.2 25.6 22.9 38.0 30.1
5 36.7 259 28.1 404 30.6
63 40.5 28.2 26.0 47.7 33.4
8 424 34.9 35.1 55.5 444
10 45.6 37.4 421 56.3 494
125 46.8 39.6 479 61.3 59.5
16 45.7 1.5 54.3 55.9 63.9
20 55.2 50.3 59.7 59.3 70.6
25 62.9 55.4 63.6 66.8 74.6
315 69.0 60.1 70.0 70.6 72.9
40 71.7 68.5 73.8 74.2 79.5
50 71.9 64.6 76.2 80.7 81.2
63 71.1 66.8 80.3 80.0 76.3
80 72.0 69.6 79.8 77.1 76.8
100
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80.0 ~
0.0 — Ly ==
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~60.0 //X > .
2 A 2
»{ 0.0 ﬁf’ iy
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CH240
Y5 ]
No. | BUHERT T 7 L E— T 4 6H12H 9H20H 2H6H
0.8
1 23.9 204 221 19.5
125 244 23.4 21.0 18.6
16 29.7 214 247 27.6
2 33.8 25.7 29.8 31.8
25 32.5 28.0 28.1 30.7
315 29.9 26.3 275 27.2
4 31.4 23.1 29.2 33.4
5 37.6 271 32.3 35.3
63 40.3 27.2 30.6 35.3
8 42.7 375 38.9 36.6
10 46.2 38.2 38.7 45.6
125 52.0 43.2 4477 54.7
16 52.1 50.4 50.2 58.4
20 52.8 60.4 59.4 69.2
25 52.6 62.7 67.3 74.5
315 57.1 71.2 72.0 715
40 65.3 73.1 77.6 73.9
50 69.7 76.1 79.2 73.1
63 71.8 77.0 77.4 715
80 70.5 75.9 77.0 69.4
100
90.0
80.0 P
Z30.0 | B il I e,
o - /’/
~60.0 —+=
A , iﬁ *
250 0 - 1 ——
| o] =
on.o =
0.0 === S =
= e = "
&R0.0 ! =
1
+L§10.0
0.0

0.8 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100
1/34 22— U RPLER S (Hz)

—o— No I Hifi g =X —Fy —=—6H12H 9A20H 2A6H

4-7




201744848518
CH340

ZHR
No.1 BB BT T 5 L ¥ — T4 4H4H 6H12H 9H20H 2AH6H
0.8
1 20.6 19.8 20.6 18.9 17.5
125 19.0 19.5 204 16.1 17.3
16 26.2 19.7 18.6 19.9 244
2 29.0 29.9 26.6 26.7 29.8
25 27.7 34.8 29.1 29.6 35.9
315 31.0 31.0 26.7 24.0 30.9
4 38.2 33.9 24.2 28.2 25.5
5 40.1 32.5 28.7 34.4 26.9
6.3 39.2 30.9 38.5 35.5 34.1
8 39.3 34.5 40.8 35.3 40.0
10 471 453 40.5 35.9 404
125 50.5 491 48.5 43.1 48.5
16 50.9 451 48.5 46.9 52.5
20 53.6 49.6 54.7 54.3 66.5
25 57.3 52.1 58.9 57.8 70.5
315 59.4 59.5 60.6 60.8 71.6
40 62.6 65.5 67.4 714 74.0
50 65.8 73.7 73.3 76.7 78.1
63 65.2 78.3 71.1 76.5 78.3
80 63.3 76.7 70.1 75.3 75.5
100
90.0
80.0
*Xl&l_kf*
%70.0 e T
~60.0 ] I
AN
(300 FeZas
40.0 . L
" A e "
%0.0 ,'é—,v—>k— 2
=
0.0
0.0
08 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No 1B AT =R/ X — 1) —=—4H4H 6H12H

9H20H =——2H6H
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201744848518

CH300
ZA A
No.1 BERT T R L —F 3 4H4H 68128 9H20H 2A6H
0.8|No.1 EFERT TR JL X —F Y
1 20.8 16.4 31.6 15.2
125 21.6 20.9 24.0 30.5 18.7
16 20.7 25.6 22.0 30.8 23.3
2 22.2 29.2 27.1 30.9 24.8
25 26.7 25.0 30.3 33.4 26.2
3.5 34.2 24.8 26.5 33.9 29.5
4 31.6 29.5 23.6 35.4 24.7
5 37.7 24.0 24.0 38.8 21.4
63 37.2 24.6 30.1 42.2 25.0
8 40.9 28.6 36.3 48.5 34.4
10 44.6 38.5 40.4 45.4 47.4
125 51.5 44.6 53.2 53.9 55.6
16 52.7 48.3 59.3 55.6 65.4
20 52.0 53.7 63.5 64.1 74.4
25 56.6 56.0 67.1 69.6 75.0
315 58.9 57.5 71.5 73.0 70.7
40 62.5 60.6 74.0 75.6 81.9
50 62.5 64.4 74.0 80.2 81.6
63 65.4 63.8 77.8 80.7 77.2
80 68.0 64.2 77.4 77.4 74.1
100 74.3
90 ‘
80 e < |
—*&\/v/ ﬁ‘\ﬂgw .
=70 = —
= P =
60 7 = =
> AR = —
2 50 /{/—” -
N 10 M =
{ili( N ﬁ%-o/ -
B 30 | Y I-'K;Q‘:T; 8
A= —a o
%% 20 I—}?ZK:/' [~
¢ *
10
0 -
08 1 12516 2 25 3.15 4 5 6.3 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— N1 Bl =¥ —F¥) —=—4H4R

6H12H

9H20H =——2H6H
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201744848518

CH240
ZF [
No.1 BB BT T 5 L ¥ — T4 6H12H 98208 2A6H
0.8
1 19.2 19.6 20.3 15.7
125 21.2 22.4 18.1 16.2
16 28.3 22.7 23.6 224
2 31.7 27.2 31.3 26.5
25 33.8 30.8 30.6 31.1
3.15 32.3 27.8 26.2 31.1
4 33.1 23.0 24.6 28.5
5 324 244 27.5 249
6.3 34.9 26.6 30.1 29.1
8 35.3 31.0 32.8 27.9
10 34.9 34.7 38.7 33.9
125 41.6 1.3 474 45.8
16 42.2 494 50.9 54.9
20 46.9 58.7 59.5 70.2
25 52.3 60.7 65.2 75.1
315 58.9 67.8 69.3 75.9
40 65.3 69.9 75.5 78.6
50 62.8 73.3 75.3 73.5
63 67.3 73.2 73.2 72.2
80 69.0 73.0 73.2 724
100
90.0
80.0
=0.0 — s ——
c | pulgs
60.0 e
N T
»250.0 AT S
D e
00 PR
4;5)30_0 — ':/K'\:—r.h%( L+ =
= e~ =
#20.0 <<
1
+L§10.0
0.0
08 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No I Hifi g =X —Fy —=—6H12H 9A20H 2A6H
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0 201744848 &

CH340
XZ [
No.1 BB AT T JLF—Max 484H 68 12H 9H20H 2H6H
0.8
1 33.3 30.8 27.7 26.5 22.8
125 36.7 29.6 27.4 24.5 27.3
16 38.5 29.1 28.5 25.3 36.0
2 39.9 25.2 34.7 25.2 36.1
25 41.0 30.3 34.8 28.4 38.6
3.15 41.0 31.4 25.8 30.6 35.0
4 49.6 34.3 26.2 33.3 37.3
5 50.6 35.9 28.8 32.0 445
63 54.7 40.8 35.1 36.9 46.5
8 58.7 39.8 41.3 41.7 43.0
10 64.4 50.3 43.1 44.7 51.6
125 67.1 55.3 51.5 52.3 59.9
1 74.1 55.6 57.6 60.0 65.9
20 78.3 58.6 70.3 69.5 80.7
25 79.7 67.5 76.9 72.4 85.5
315 82.3 74.3 82.0 82.6 88.2
40 72.1 82.4 80.5 86.6 95.9
50 67.6 87.0 82.6 90.0 98.8
63 63.1 92.9 87.4 89.0 92.6
80 64.1 92.7 87.5 87.4 91.7
100
120.0
100.0
m —*//X’—%$>*—
o D IO e e
so.o //KI/- . ]
»{ ’//:;)/ n \‘\\’___
60.0 e X/;_.
.]ﬂ)( /r.’/ -
0.0 e %k HEY
5 S:i’/ ?*l A j@ ,Jlfl |
& X/;#‘. 1= |
_1%20.0
0.0
08 1 12516 2 253.15 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No 1 il = /L ¥ —Max —%—4H4H 6H12H

9H20H —=—2H6H
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0 201744848 &

CH300
XZ [
No.1 BB AT T JLF—Max 484H 68 12H 9H20H 2H6H
0.8
1 32.8 27.6 20.1 37.5 21.7
125 33.4 27.9 28.3 36.6 29.9
16 35.0 38.4 26.3 44.0 34.8
2 34.9 41.2 36.7 471 39.9
25 39.5 41.0 40.9 48.5 38.6
3.15 37.3 31.7 42.4 46.8 36.0
4 48.0 42.5 36.9 48.7 38.8
5 46.7 37.2 44.3 53.3 40.5
63 50.6 38.6 45.8 57.3 50.2
8 52.6 43.0 50.8 68.9 54.6
10 57.9 50.0 53.8 70.4 60.7
125 62.0 53.3 62.7 72.6 67.3
16 67.4 54.8 69.9 72.7 77.1
20 71.9 62.3 77.4 79.7 88.4
25 80.1 69.9 81.1 83.5 89.7
315 89.6 72.1 87.7 87.5 914
40 88.6 74.8 89.9 89.0 98.5
50 83.9 80.8 914 94.4 99.0
63 81.7 81.0 95.6 92.7 92.6
80 77.7 82.1 92.6 91.9 93.2
100
120.0
100.0 ‘
m —*——*f/fﬁ R
] /@- P
~80.0 /(/j - oA
i
60.0 4 =
i v L
%0.0 = /@75 =
4% s (3
i) W
1120.0
0.0
08 1 12516 2 25315 4 5 6.3 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No1EfipT— /L ¥ —Max — = 474H

6H12H

9H20H ——2H6H
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0 201744848 &

CH240
XAHR
No.1 BUHE BT T4 )L E—Max 6H12H 9H20H 2H6H
0.8
1 32.8 17.9 27.8 20.0
125 31.9 25.8 26.1 23.5
16 40.9 30.9 30.2 30.8
2 471 35.5 42.3 37.4
25 446 39.0 42.6 1.9
315 39.3 36.8 38.2 33.4
4 473 34.9 38.6 36.0
5 48.2 42.6 41.6 43.7
63 49.2 43.0 43.8 35.0
8 47.7 48.0 48.7 45.2
10 48.3 50.6 47.6 47.6
125 57.8 54.3 56.8 60.9
16 65.4 60.0 64.3 67.6
20 68.5 70.7 74.6 83.7
25 71.1 73.2 78.7 90.2
315 74.1 79.6 82.7 89.2
40 82.2 85.7 88.7 94.3
50 87.8 89.4 90.0 90.8
63 89.7 85.4 88.3 84.9
80 86.2 84.9 86.6 85.6
100
100.0 ‘ ] ‘
90.0 et
—~80.0 | ‘-.// Al
m | I/O/
260.0 //-/
50,0 (SR E S -
@0.0 /A—‘:\j » l/k%' -
fﬁé “‘0/ - " Ne “
2800 =
20.0 s
0.0
0.0

0.8 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100
1/34 22— U RPLER S (Hz)

—o— No I Hffi i = F/LF —Max —®—6H12H 9A20H 2A6H
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201744848518
CH340

YA
No.1 B4R BT T 1 )L ¥ —Max 4H4H 6H12H 9A20H 2A6H
0.8
1 33.7 26.3 315 33.7 293
1.25 38.4 3441 30.7 293 35.8
16 47.4 37.2 33.6 343 37.6
2 54.7 373 41.0 40.2 47.0
25 54.6 36.8 39.0 36.5 46.8
315 49.4 37.0 33.9 37.7 39.0
4 56.8 41.7 39.5 37.8 38.4
5 62.4 41.9 38.4 42.8 47.9
63 64.2 42.9 471 41.2 53.7
8 64.7 46.4 51.2 515 59.4
10 67.5 53.0 93.1 94.6 97.1
125 69.3 57.0 63.6 60.2 63.5
16 72.8 58.5 67.2 69.0 72.0
20 755 66.7 76.4 76.6 87.2
25 79.6 68.9 84.6 85.0 91.8
315 79.4 76.3 85.9 91.1 92.9
40 81.5 84.6 84.0 91.8 96.5
50 81.7 88.0 90.5 94.9 100.3
63 78.7 973 94.9 94.6 95.9
80 69.9 97.9 91.7 91.3 95.2
100
120.0
100.0 -
= i o,
80.0 e e
'i | o] - ‘\‘
§60.0 o g e ‘/;;X T T
2 || LR L
Hho.0 e e
= =
= -3
1:00.0
0.0

0.8 1 1.25 1.6

2

25315 4 5 63 8 10 12.5 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No 1 il = /L ¥ —Max —%—4H4H 6H12H

9H20H —=—2H6H
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201744848518

CH300
YA E
No.1 £4 BT T JLF—Max 4H4H 6H12H 9H20H 2A6H
0.8
1 27.6 33.6 25.1 49.8 25.8
125 26.5 36.3 36.3 491 36.0
16 33.2 42 4 39.3 49.0 449
2 35.0 441 44.6 47.7 46.6
25 414 40.6 47.6 51.0 419
315 425 35.0 443 52.0 40.5
4 453 39.1 37.9 547 45.0
5 52.3 40.6 43.7 57.6 45.2
63 56.0 41.8 39.4 65.1 475
8 58.3 48.2 51.0 73.3 60.9
10 59.3 51.6 59.2 74.1 66.4
125 62.5 54.4 64.6 79.5 77.4
16 61.1 54.6 70.7 73.1 81.6
20 70.9 64.8 76.1 76.5 87.3
25 77.4 69.7 80.7 83.8 91.8
315 84.0 74.8 86.9 87.6 89.5
40 88.0 84.0 91.5 914 96.6
50 87.8 79.1 93.3 98.3 98.4
63 85.7 82.3 98.3 97.1 92.2
80 87.0 85.8 979 93.0 93.7
100
120.0
100.0 Eeg .
g P =22 =ik
~80.0 et Lot | e
2 Pt
N 700 N gy
- e e A
0.0 /\b* = =
= - X "
120.0
0.0
08 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—o— No1EfipT— /L ¥ —Max — = 474H

6H12H

9H20H ——2H6H
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201744848518

CH240
YA
No.1 B HE BT T 1 JLF—Max 68 12H 9H20H 2H6H
0.8
1 36.4 31.0 35.1 32.3
125 37.2 36.2 33.7 30.3
16 43.4 34.1 37.8 41.0
2 48.7 40.4 441 46.7
25 46.1 43.5 42.6 45.5
3.15 42.4 41.8 42.6 40.6
4 421 36.0 44.2 48.8
5 49.5 42.7 48.0 50.8
63 53.7 43.9 45.2 51.8
8 56.0 54.6 56.2 53.3
10 60.8 55.0 53.8 62.7
125 66.1 58.5 60.4 71.8
16 66.6 67.6 67.2 76.1
20 66.3 78.3 76.8 86.7
25 66.3 79.5 85.1 91.0
315 71.1 88.8 89.8 88.6
40 81.2 90.8 95.3 90.8
50 86.3 94 .1 96.8 89.5
63 88.1 94.7 94.5 89.1
80 84.7 91.6 93.3 86.5
100
120.0
100.0
% = ! -71: | =
~80.0 7- = el *
P
éso.o Puaee
o = -l
Bo.o | ﬁ(? = T
R —
&R
1120.0
0.0

08 1 12516 2 25315 4 5 63 8 10 12.5 16 20 25 31.5 40 50 63 80 100
1/34 22— U RPLER S (Hz)

—o— No I Hffi i = F/LF —Max —®—6H12H 9A20H 2A6H
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201744848518
CH340

ZHR
No.1 £4 BT T JLF—Max 4H4H 6H12H 9H20H 2H6H
0.8
1 32.8 32.6 33.0 31.3 29.6
125 30.5 31.9 32.2 28.5 30.7
16 39.8 30.6 31.9 33.8 37.8
2 43.5 39.9 40.6 1.5 448
25 39.3 445 445 451 51.0
315 40.4 40.3 411 36.6 454
4 53.5 494 39.0 43.9 40.1
5 54.8 471 42.6 48.9 40.4
6.3 54.3 445 54.4 51.0 49.2
8 55.0 48.2 57.1 50.4 55.7
10 61.5 60.8 55.7 50.7 54.4
125 66.5 64.2 65.6 59.4 63.1
16 66.1 59.8 65.0 62.9 68.2
20 70.0 64.2 70.2 71.5 84.1
25 724 66.4 75.1 73.6 87.2
315 74.2 74.3 76.0 76.8 89.4
40 77.1 80.8 83.0 88.2 90.8
50 80.1 89.1 904 94.2 95.7
63 80.2 95.4 86.9 93.9 95.2
80 78.0 91.5 85.3 91.6 90.6
100
120.0
100.0
%
~80.0
=
ieso.o
i
Bo.o
=
i)
1120.0
0.0

0.8 1 12516 2

2.5 315 4 5

8 10 125 16 20 25 31.5 40 50 63 80 100
1/34 22— U RPLER S (Hz)

—— No1EfipT— /L ¥ —Max — = 474H

6H12H

9H20H —=—2H6H
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201744848518

CH300
ZF[A]
No.1 BXHERIT T JL ¥ —Max 484H 6H12H 9H20H 2H6H
0.8
1 34.7 32.7 27.9 445 26.8
125 33.7 33.9 37.0 444 31.4
16 35.6 39.5 35.9 451 37.0
2 41.3 43.5 411 45.9 39.0
25 49.4 38.3 45.0 49.0 38.9
315 43.2 345 41.0 49.8 43.6
4 52.5 42.4 37.3 52.1 30.4
5 51.6 37.7 37.9 55.7 31.2
63 54.7 37.9 43.9 59.7 38.4
8 59.8 441 52.8 66.2 51.4
10 66.7 52.8 56.0 62.8 63.1
125 69.1 60.1 70.3 72.0 72.0
16 67.5 63.7 76.2 72.0 81.8
20 71.5 68.2 79.6 81.1 90.8
25 73.7 69.8 85.1 86.9 92.2
315 78.5 72.7 88.7 90.3 86.9
40 78.6 75.0 92.1 93.7 99.7
50 81.1 77.9 91.5 98.3 99.2
63 84.4 78.3 95.7 98.7 94.4
80 90.6 79.9 94.7 94.2 91.0
100
120.0
100.0 v
[SON] |
j!'%800 {k«\/ X/>:
. v e FE——
360.0 /jﬁ?i= -
{ii( . e L
fﬁf&o.o “lL L;?w:/*j)d/- ] /X/ e
= 2= N1
1220.0
0.0
08 1 1.2516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—— No1Hfipli =g/l ¥ —Max —=— 4H4H 6H12H

9H20H ——2H6H
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201744848518

CH240
ZA A
No.1 BUHE BT T4 )L E—Max 6H12H 9H20H 2H6H
0.8
1 32.2 30.6 33.2 28.0
125 34.0 34.9 30.8 29.0
16 42.0 35.9 37.5 36.0
2 440 1.8 45.8 40.8
25 40.8 46.0 457 43.4
315 1.0 42.3 40.6 1.5
4 39.9 344 35.8 39.3
5 441 38.6 40.2 36.8
63 49.8 40.3 45.6 449
8 50.2 454 48.5 442
10 49.0 50.3 56.1 491
125 56.6 57.2 63.7 62.4
16 56.5 66.0 65.8 70.9
20 61.9 75.6 76.3 87.6
25 66.9 77.1 83.0 91.6
315 75.0 85.3 87.3 93.5
40 82.3 86.9 934 96.7
50 78.8 90.8 93.1 90.1
63 84.2 90.6 90.6 89.7
80 85.4 88.3 90.2 90.1
100
120.0
100.0
3 g e
~—¢ /S S - |
A80.0 A e
> X /o/
$60.0 A SN &
AN e
i . e
0.0 P e == S NN
= " )
i
1120.0
0.0
08 1 12516 2 25315 4 5 63 8 10 125 16 20 25 31.5 40 50 63 80 100

1/3A 72 —T R LA (Hz)

—e— No. 1 #tii pif = /L ¥ —Max

= 6H12H 9H20H

2H6H
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&¥-5 #E+#H5% (D-Box Dam at the Edge of slope)
(1) M EHROBE

P ) 2R 2855810013, BARE SN TRV Bk L v 4 3m~5m OF X TN
WELR) | ==Y UT ¢ 7 VH AT, O LA A LT A R L TV b,

COREEERIL, MFRITRKE &R | BB KD . AL IALZ Ty s AL, W
FITIFZ 7y 7 ORMNPOARNBEZEL, KW LK R L&D, TDD,
Chaungphyar Bridge J&iZTiX, 1990 FOEFXLIE, FHFO X 5 ICHLETSE T O Ballast 23/
WHLIC L VLT T 2720 T <, REAEORIE LFEITRb TRTW D, 2017 4 4 AT
7o TR ORI W TIEARLE 1:3 & L TLEEEXR - 722, MEOETZERRFIZIL, Rhmic
7T MANY, TROELELLERE -7 (K 5-120)

ZOJRK & L TIiE, Chaungphyar Site Tl ¥zZR I T O L2388 L COOEIN A =
L. ZOBOREFEOERZERICLY , OVFIIHBOREICAKNZE L2 LIk, Lot iA
Wik g /1) PELIKTF L. REEN ST CAE L ORI O#TRE 1778 5 72,

FHEATR CHRNEmD -T2 b DR, K 52 1R T X D ITIERERO G A > v (D-Box Dam) &
L T D-Box ##&HAOIEEBICIER 80m TikiE LXK Th Y, BRER 1 AL ESEE L7223,
REOAEIT R AT TR,

ZOEEEIIZ, K553I T LI TEE (D-Box Dam) & LT D-Box % 2 B¢ CHLA
TiEZREAR & L CZOoRE O TIE L LT 450 m OEw OHfisR &7/ o 7=, £z,
—EBOHERE 7 Y EHE LTMROBEL—/L (L =3m) % 0.5 m~1m MR THHTITIETH-
77

Figure 4.6-2 Situation of slope collapse in the constructiol . '- € (Sliding occurs even in 1:3

inchination)

5-1 REOWEOHRERD (201747 H {EAE1: 3)

#5-1



Sample of @Additional D-BOX foundation
(L=80) CH220—CH300

L2 (L1+1, 475)
L1 1100 s

n PR."“; g0

D-Box(Dam)

CH220-CH300 Slopes in which D-Box was placed as the Dam are stable.

Figure 4.6-1 D-Box Dam at the edge of the slope (CH220-CH300)

5-2 D-Box Dam D&E & Z D% ORI

B“5-2




(2) AUV RITE SR E R

D-Box |2 L A&HEMMOXK E LTOh v (D-Box Dam) OfiFRkI % X 5-3 12T, 72
. Retaining Wall ORI, X 5-4 |2/~ 9 K 52 rail pile (L=3m) (ZX VR DOTD %}
REAT2VRIImIR E LT\ 5,

T VRO ERFICHE ST L T D5, X 5-3 12T & 5 I Buk Lz &iaN
v 7R 28D D-Box ~D#LT & RHEM O R L OIETE 2 +0120T72 9 T EMMETH S,

a0 00

Sand t=50nm Sand t=50mm
L=lm Ll
(3N aler Pem ezh e Mal-1
Lo L=l Sath stiag)
;8 o| Jont b 2100
i g 8

$a

Tapp g stone =500
LHEPI~500

D-Box Dam (2 E%)

X

D-Box RiE % Ok L EEF D-Box & OVE I ~D K

e
=N

D-Box Dam &% ® backhoe | L A#5+E D-Box Dam #HEHEF58 T

5-3 H 14t (D-Box Dam) T X A4 AR
#5-3



5-4 rail piles % F\V 7= 44 A 5

(3) hi1R(12&D Chaungphyar Site DF E #5800 FE4

SHEAIRIZ AV D-Box 1> Vi (D-Box Dam) OWNERIZE 5-1 BL O 7.4-5~6 |1 &
T, IER 487m. BN D-Box #J 800 &84 VT 2018 4E 2 HIZFHi L 7=,

72¥. D-Box B2 R X AR ORERIT. 2018 FEOMNEL I > THREHERT HTFETH 5,

#5-1 D-Box (i 42) OfFEFHE

D“is;tarrnvce Number of

NO Type Left or Right from Rail(m) Start CH | Finish CH| Layer L(m) D-Box
L—-1 G L 7 210 406 2 196 392
L-2 G L 6 393 398 2 5 10
L-3 G L 6 394 398 3 4 12
L-4 G L 6 398 406 2 8 16
L-5 G L 7.6 501.5 510.5 2 9 18
L-6 G L 10.5 512 524 2 12 24
L-7 G L 9 525 536 1 11 11
L-8 G L 6.5 534 536 3 2 6
L-9 G L 7 536 580 1 44 44
R-1 G R 7 300 407 2 107 214
R-2 G R 3 366 382 3 16 48
R-3 G R 7.3 502.5 5175 2 15 30
R-4 G R 6.6 518 547 1 29 29
R-5 G R 7.3 548 561 1 13 13
R-6 G R 7.3 562 566 2 4 8
R-7 G R 7.3 566 578 1 12 12
total 487 887
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Plan of Railway from ( CH 265 To 340

Plan of Railway from { CH 200 To 265 )
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Plan of Railway from ( CH 560 To 600 )

Plan of Railway from ( CH 485 To 560 )
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