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A11.1

(A11)

Project Number

15 8

7

C(15) 8 "028110961970412"

7
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A11.2

(A11)

Project Name

(

300 )

-

A12.2

C(64) 32  " -

"



3-10

A11.3

(A11)

Project Leader

C(32)  " "

" " 16  " "



3-11

A11.4

(A11)

Client ID

C(8) (A11.1) 8 "02811096"
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A11.5

(A11)

Contractor ID

C(8) "02811096"
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A11.6

(A11)

Project Purpose

24

C(60) 30  "

"
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A11.7

(A11)

Date Started

DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001
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A11.8

(A11)

Date Finished

DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001
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(A11)

Project Boundary

C(60) 30  " "

 " "
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A11.A

(A11)

Eastern Boundary

TM2 X

F(10,3) TM2 X "304869.350"

TM2



3-18

A11.B

(A11)

Western Boundary

TM2 X

F(10,3) TM2 X "303240.280"

TM2



3-19

A11.C

(A11)

Southern Boundary

TM2 Y

F(11,3) TM2 Y "2772984.200"

TM2



3-20

A11.D

(A11)

Northern Boundary

TM2 X

F(11,3) TM2 X "2779365.850"

TM2
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(A12)

Hole or In-situ-test Location Number

C(16) "7001#24"
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(A12)

Name of Drilling Project

A11.2

C(64) 32  "

"
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A12.3

(A12)

Drilling & In-situ Test Location

C(64)  " "
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A13.1

(A13)

Image Number

(

)

5-1 2-1

C(20) "IMG00001"
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A13.2

(A13)

Image Path

C(100) C \Geoext\Image\02811096\1970412\6901#10.jpg

"Home\ \ \

" Home "Device \Geoext\Image"
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A13.3

(A13)

Image Descriptions

C(64) 32  " "
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A14.1

(A14)

Image Number

(

) (

)

C(13) "IMG00001"
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A14.2

(A14)

Image Path

(A12.1)

C(100) C \Geoext\Image\02811096\1970412\C-3\C5-1.jpg

"Home\ \ \

\ " Home "Device \Geoext\Image"
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(A14)

Image Descriptions

C(64) 32 "BH-1 0-5m "
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A21.1

(A21)

Elevation of Hole or In-situ-test Location

F(9,3) (m) 0~99999.999 "110.245"
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A21.2

(A21)

Coordinate System

GEO2000

1 TM2 (TW67)

2 UTM

3 TM2 (TW97)

C(1) 1 2 3 "1"

GEO2000 1 2
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A21.3

X (A21)

X-Coordination

A21.2

X

F(10,3) X "121320.621"

(TM2 )
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A21.4

Y (A21)

Y-Coordination

A21.2

Y

F(11,3) Y "2781180.230"

(TM2 )
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A21.5

X (TM2 ) (A21)

X-Coordination(TM2)

A21.3 X TM

X

F(10,3) TM X "307926.406"

A21.3 X
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Y (TM2 ) (A21)

Y-Coordination(TM2)

A21.4 Y TM

Y

F(11,3) TM Y "2763178.381"

A21.4 Y
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GPS

C(20) "GPS "
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Surveying Company

C(32)  " "
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( ) (A22)

Professional Engineer

C(16)  " "

" "
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Surveyor

C(32)  " "

" "
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DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001



3-42

A

A1

A2

A3

A4

A5

A6

B

T

A3

A31

31.1

31.2

31.3

31.4

31.5

31.6

31.7

A32

32.1

32.2

32.3

32.4

A33

33.1 ( )

33.2 ( )

33.3

A34

34.1 ( )

34.2 ( )

34.3

A35

35.1 ( )

35.2 ( )

35.3

A36

36.1 ( )

36.2 ( )

36.3

36.4

A37

37.1 ( )

37.2 ( )

37.3

37.4

37.5

A38

38.1 ( )

38.2 ( )

38.3

38.4

A39

39.1 ( )

39.2 ( )

39.3 N

39.4

39.5 N1

39.6 N1

39.7 N2

39.8 N2

39.9 N3

39.A N3
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A31.1

(A31)

Date Started

DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001



3-44

A31.2

(A31)

Date Finished

DATE YYYMMDD "870331"

YYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001



3-45

A31.3

(A31)

Type of Rig

C(32)  " SG-01

,500cc"



3-46

A31.4

(A31)

Total Depth

F(8,2) (m) "122.57"



3-47

A31.5

(A31)

Drilling Company

C(32)  " "



3-48

A31.6

(A31)

Drilling Operator

C(32)  " "

" "



3-49

A31.7

(A31)

Supervisor

C(32)  " "

" "



3-50

A32.1

(A32)

Top

F(8,2) (m) 0 "10.23"



3-51

A32.2

(A32)

Bottom

F(8,2) (m) "15.82"



3-52

A32.3

(A32)

Drilling Methods

"1"

"3"

1 (Rotary Drilling)

2 (Wash Boring)

3 (Percussion Drilling)

4 (Auger Drilling)

5 (Down-hole Hammer Drilling)

6 (Wire-line Method)

7 (Static-Penetrometer Method)

C(1) 1~7 "2"



3-53

A32.4

(A32)

Flushing Medium

C(16)  " "



3-54

A33.3

(A33)

Sizes of Drill String

C(20) "NX "

"HQ "

DCDMA



3-55

A34.3

(A34)

Core Recovery

(Core Run)

I(3) % 0~100 "100"



3-56

A35.3

(A35)

Penetration Rate

F(6,2) / "1.60"



3-57

A36.3

(A36)

Water Consumption

F(8,2) / "70.50"



3-58

A36.4

(A36)

Water Return

I(3) % "60"



3-59

A37.3

(A37)

(Inclination)

Plunge

0 90

I(3.) "90"



3-60

A37.4

(A37)

Azimuth

45

135

225

315

I(3) 0~359 "0"



3-61

A37.5

(A37)

Borehole Measurement

N

C(1) Y N "N" "N"

"Y"



3-62

A38.3

(A38)

Sample Number

C(8) "S-1083"



3-63

A38.4

(A38)

Sampling Method

01 (Single-tube core barrel)

02 (Double-tube core barrel)

03 (Triple-tube core barrel)

04 (Drag bit)

05 (Rolling cutter bit)

06 (Down-hole hammer bit)

07 (Split-spoon sampler)

08 U4 (U4 sampler)

09 (Stationary piston sampler)

10 (Denison sampler)

11 (Shelby tube)

12 (Auger drilling)

13 (Cable tool core barrel)

14 (Cable tool bailer)

C(2) "07"



3-64

A39.3

N (A39)

N Value of Standard Penetration Test(SPT)

63.5 76

45 30 ( N2 +N3 )

N

I(3) 30 "32"

( 50 100 )

15



3-65

A39.4

(A39)

Standard Penetration Depth

N

I(2) (cm) N "30"



3-66

A39.5

N1 (A39)

N1 Value of Standard Penetration Test

(SPT) 15

( 50 100 ) 15

I(3) 15 "12"

N1 15 N2 N3

N N1



3-67

A39.6

N1 (A39)

N1 Depth of Standard Penetration Test

(SPT) N1 N1

( 50 100 ) N1 15

I(2) (cm) N1 "15"



3-68

A39.7

N2 (A39)

N2 Value of Standard Penetration Test

(SPT) 15

( 50 100 ) 15

I(3) 15 "19"



3-69

A39.8

N2 (A39)

N2 Depth of Standard Penetration Test

(SPT) N2 N2

( 50 100 ) N2 15

I(2) (cm) N2 "15"



3-70

A39.9

N3 (A39)

N3 Value of Standard Penetration Test

(SPT) 15

( 50 100 ) 15

I(3) 15 "23"



3-71

A39.A

N3 (A39)

N3 Depth of Standard Penetration Test

(SPT) N3 N3

( 50 100 ) N3 15

I(2) (cm) N3 "12"



3-72

A3A.1

(A3A)

Survey Date

DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001



3-73

A3A.2

(A3A)

Water Table Elevation

F(7,2) (m) "72.36"



3-74

A3A.3

(A3A)

Water Table Depth

F(7,2) (m) "19.23"



3-75

A3A.4

(A3A)

Casing Depth

F(7,2) (m) "19.23"



3-76

A

A1

A2

A3

A4

A5

A6

B

T

A4

A41

41.1

41.2 ( )

41.3

41.4

A42 RQD

42.1 ( )

42.2 ( )

42.3 RQD

A43

43.1 ( )

43.2 ( )

43.3

A44

44.1 ( )

44.2 ( )

44.3

A45

45.1 ( )

45.2 ( )

45.3 GSA

45.4 -

45.5 -

45.6 -

A46

46.1 ( )

46.2

46.3

A47

47.1 ( )

47.2 ( )

47.3

A48

48.1 ( )

48.2 ( )

48.3

A49

49.1 ( )

49.2 ( )

49.3

A4A

4A.1 ( )

4A.2 ( )

4A.3

4A.4



3-77

A41.1

(A41)

Contractor in Logging

C(32) " "地質調查及礦業管理中心



3-78

A41.2

( ) (A41)

Professional Geologist or Engineer

C(16)  " "



3-79

A41.3

(A41)

Logging Operator

C(32)  " "

" "



3-80

A41.4

(A41)

Date Finished

DATE YYYMMDD "870331"

YYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001



3-81

A42.3

RQD RQD (A42)

Rock Quality Designation

2 (NX 10 )

1 RQD(%)=100 ( 2 ) /

2

*

*

I(3) % 0~100 "85"

(1995,9)-



3-82

A43.3

(A43)

(Lithological Legend)

Geological Graphical Symbol

B

C(3) B "104"

CNS6589 CNS6590 ' CNS6591

ISO 710



3-83

A44.3

(A44)

Descriptions of rock and Soil

( )

C(200) 100 "( )

100 20

7.15, 7.33 2

(ASTM)

(BS5930)



3-84

A45.3

GSA (A45)

GSA Color System

(GSA)

C(10) GSA "5YR2/1"

GSA Munsell System

(Color notation)

(Hue) 5YR (

Brightness) 2 (Chroma) 1

(the Geological Society of America , Anon 1963)



3-85

A45.4

- (A45)

Brightness

GSA Munsell System

(A45.4) (A45.5) (A45.6)

( )

( )

1 3 4

1 (Light)

2 (Dark)

C(1) 1 2 "2"

(Geological Society Engineering Group Working

Party , 1977)



3-86

A45.5

- (A45)

Chroma

GSA Munsell System

(A45.4) (A45.5) (A45.6)

( )

( )

( )

1 3 4

1 (Pinkish)

2 (Reddish)

3 (Yellowish)

4 (Brownish)

5 (Olive)

6 (Greenish)

7 (Bluish)

8 (Greyish)

C(1) 1 ~ 8 "3"

(Geological Society Engineering Group Working

Party , 1977)



3-87

A45.6

- (A45)

Hue

GSA Munsell System

(A45.4) (A45.5) (A45.6)

( )

( )

1 3 4

0 (Black)

1 (Pink)

2 (Red)

3 (Yellow)

4 (Brown)

5 (Olive)

6 (Green)

7 (Blue)

8 (White)

9 (Grey)

C(1) 0~9 "4"

(Geological Society Engineering Group Working

Party , 1977)



3-88

A46.2

(A46)

Discontinuity Type

00 (Fault Zone)

01 (Fault)

02 (Joint)

03 (Cleavage)

04 (Schistosity)

05 (Shear plane)

06 (Fissure)

07 (Tension crack)

08 (Foliation)

09 (Bedding)

10 (Lamination)

11 (Vein)

C(2) "01"

(Geological Society Engineering Group Working

Party , 1977)



3-89

A46.3

(A46)

Discontinuity Angle

( )0 90 (

)

I(2)  0 90 "78"



3-90

A47.3

(A47)

Fracture Index (FI)

 1 FI = /

 2

* 1

*

*

I (3) 0~100 "12"

(1995,9)-



3-91

A48.3

(A48)

Core Shape

1 ( 50 )

2 ( 15~50 )

3 ( 5~15 )

4 ( 5 )

5

6

7

8

CODE1 C(1) 1 Y N "N"

CODE2 C(1) 2 Y N "N"

CODE3 C(1) 3 Y N "Y"

CODE4 C(1) 4 Y N "Y"

CODE5 C(1) 5 Y N "N"

CODE6 C(1) 6 Y N "N"

CODE7 C(1) 7 Y N "N"

CODE8 C(1) 8 Y N "N

1 1986

2

15
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A49.3

(A49)

Weathering Grades

( )

1 ( )

( )

2 ( )

3 ( )

4 ( )

5 ( )

6 ( )

CODE1 C(1) 1 Y N "Y"

CODE2 C(1) 2 Y N "Y"

CODE3 C(1) 3 Y N "N"

CODE4 C(1) 4 Y N "N"

CODE5 C(1) 5 Y N "N"

CODE6 C(1) 6 Y N "N"

1 (ISRM,1981)

(IAEG 1981)

2 1

2
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A4A.3

(A4A)

Rock Strength

(

)

(manual index tests)

( ) (MPa)

1 (R0) 0.25-1.0

Extremely weak rock

2 (R1) 1.0-5.0

Very weak rock

3 (R2) 5.0-25

Weak rock

4 (R3) 25-50

Medium strong rock

5 (R4) 50-100

Strong rock

6 (R5) 100-250

Very strong rock

7 (R6) >250

Extremely strong rock

GRADE1 C(1) 1 Y N "N"

GRADE2 C(1) 2 Y N "Y"

GRADE3 C(1) 3 Y N "Y"

GRADE4 C(1) 4 Y N "N"

GRADE5 C(1) 5 Y N "N"

GRADE6 C(1) 6 Y N "N"

GRADE7 C(1) 7 Y N "N"

1 (ISRM,1981)

 2 R1

R2
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A4A.4

(A4A)

(Relative Density)( ) (Consistency)( )

Soil Strength

SPT N

( )

( )

( ) SPT N

C1 (Very Soft) <2

C2 (Soft) 2-4

C3 (Medium) 4-8

C4 (Stiff) 8-15

C5 (Very Stiff) 15-30

C6 (Hard) >30

S1 (Very Loose) #4 <4

S2 (Loose) 4-10

S3 (Medium) #4 5 10-30

S4 (Dense) 30 30-50

S5 (Very Dense) 5~6 >50

GRADE1 C(1) C1 Y N "N"

GRADE2 C(1) C2 Y N "Y"

GRADE3 C(1) C3 Y N "Y"

GRADE4 C(1) C4 Y N "N"

GRADE5 C(1) C5 Y N "N"

GRADE6 C(1) C6 Y N "N"

GRADE7 C(1) S1 Y N "N"

GRADE8 C(1) S2 Y N "N"

GRADE9 C(1) S3 Y N "N"

GRADE10 C(1) S4 Y N "N"

GRADE11 C(1) S5 Y N "N"

1 ISRM(1981) Terzaghi & Peck(1967)

 2 C2

C3
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A

A1

A2

A3

A4

A5

A6

B

T

A5

A51

51.1

51.2

51.3

51.4

51.5

51.6

51.7 ( )

51.8

51.9

51.A ( )

51.B ( )

A52

52.1

52.2

52.3

A53

53.1

A54

54.1

54.2

54.3

54.4
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A51.1

(A51)

Sample Number

C(8) "S-2307"

"T-1"
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A51.2

(A51)

Testing Number

C(8) "154"(

)
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A51.3

(A51)

Chinese Name of Test

C(32)  " "



3-99

A51.4

(A51)

English Name of Test

C(64) "Unconfined Compression

Strength(qu)"
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A51.5

(A51)

Testing Standard

ASTM ISRM CNS

BS IAEG JIS..

C(20) ( ) " CNS12384,1982"

"ASTM D2166,1981"

"
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A51.6

(A51)

Testing Company

C(32) " "地質調查及礦業管理中心



3-102

A51.7

( ) (A51)

Professional Geologist or Engineer

C(16) ( ) " "

" "



3-103

A51.8

(A51)

Technician

C(32)  " "

" "
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A51.9

(A51)

Date Finished

DATE YYYMMDD "870331"

YYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001
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A52.1

(A52)

Testing Number

C(8) "141"( )

( )
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A52.2

(A52)

Testing Result ID
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A52.3

(A52)

Testing Results in Numeric
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A53.1

(A53)

Testing Results in Character
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A54.1

(A54)

Path and File Name of Testing Results

C(100) "C \Geoext\02811096\HOLETEST\

\ \ CPT010.TXT"

\
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A54.2

(A54)

Name and Model of the Testing Equipment

C(40) SG02



3-111

A54.3

(A54)

File Format

(Format)

C(250)  " (m) 8 F(6,2)

 " 1 1 1 ( m) 6 F(5,1)"

1 2 2

"
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A54.4

(A54)

File Description

C(64) " TXT 1996/10/7 "
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A

A1

A2

A3

A4

A5

A6

B

T

A6

A61

61.1

61.2

61.3

61.4

A62

62.1 ( )

62.2 ( )

62.3 ( )

62.4 ( )

62.5

62.6
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A61.1

(A61)

Stratigraphic Classification Project Number

C(5) "SP001"



3-115

A61.2

(A61)

Stratigraphic Classification Project Name

C(64) 32  " "



3-116

A61.3

(A61)

Stratigraphic Classification Operator

C(32)  " "
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A61.4

(A61)

Date

DATE YYMMDD "870331"

YYYMMDD "1000101"

"YYMMDD" 100

"YYYMMDD" 4

2001
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A62.5

(A62)

Strata Name

C(32) " " " "

" " " "

" "" "
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(A62)

Geological Graphical Symbol Code

C(3) B "310"



4-1

(BS5930

1981) IAEG 1981

�

�

�

�

�

T1

T2

T3

T4

(Probe)

(logging probe)

(

)

T5



4-2

T6



4-3

T1

T11

11.0

11.1

11.2

11.3

11.4

11.7

11.9

11.A D

T12

12.1

12.2

12.3 pH

12.4

12.5

T13

13.1

13.2

T14

14.1

14.1.1

14.1.2

14.1.3

14.2

14.3

14.4

T15

15.1

T16

16.1

16.2

16.3

T17

17.1

17.2

T2

T21

21.1

21.2

21.3

21.4

21.5

21.6

21.7

21.8

21.9

T23

23.1

23.2

23.3

23.4

23.5

T24

24.1

T25

25.1

25.2

25.3



4-4

T3

T31

31.1

31.2

T32

32.1

32.2

32.3

T33

33.1

33.2

33.3

33.4

T34

34.1

34.1.1

34.1.2

34.2

34.3

T4

T41

41.1

41.2

T42

42.1

42.2

42.3

T43

T44

T45

T5

T51

51.1

51.2

51.3

T52

T6

T61

61.1

61.2

61.3

61.4

61.5

T62

62.1

62.2 X

T63

63.1

63.2

63.3

63.4

63.5

63.6

63.7

T64

64.1

64.2

64.3
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A

B

T

T1

T2

T3

T4

T5

T6

T1

T11

11.0

11.1

11.2

11.3

11.4

11.7

11.9

11.A D

T12

12.1

12.2

12.3 pH

12.4

12.5

T13

13.1

13.2

T14

14.1

14.1.1

14.1.2

14.1.3

14.2

14.3

14.4

T15

15.1

T16

16.1

16.2

16.3

T17

17.1

17.2
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T11

(T1)

Soil Classification Tests

11.0 Soil Type

11.1 Moisture Content

11.2 Atterberg Limits

11.3 Specific Gravity

11.4 Particle Size Distribution Test

11.7 Unit Weight

11.9 Void Ratio

11.A D Particle Size D Values

ASTM (1997)

BS 5930 (1981),P71

IAEG (1981),P256
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T11.0

(T11)

Soil Type

(Soil Classification System)

AASHTO

(USCS) GW SP

"GW-GP"

AASHTO AASHTO A-1-a A-7-6

12

11.01 01 C(5)
"SP",

"GW-GP"

11.02 01 AASHTO C(9)
"A-2-6(3)",

"A-7-5(17)"

ASTM D2487 93 D3282 93

AASHTO M145
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T11.1

(T11)

Moisture Content(Water Content)

( )

= Mw/Ms 100%

Mw

Ms

11.1 01 ω % F(4,1) "25.8"

CNS 5091

ASTM D2216 90

BS 1377



4-9

T11.2

(T11)

Atterberg Limits Test

(LL)

(PL)

(SL)

(PI)

PI = LL PL

11.21 01 LL

11.22 01 PL

11.23 01 PI

11.24 01 SL

% F(4,1) 36.2

CNS 5087 5088

ASTM D4318 95a D427 93

BS 5930 (1981) BS 1377
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T11.3

(T11)

Specific Gravity

= / ( )

11.3 01 Gs F(4,2) "2.71"

CNS 5090

ASTM D854 92

BS 1377
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T11.4

(T11)

Particle Size Distribution

(Sieve Analysis)

(Hydrometer Analysis)

75mm 4 (4.75mm)

4 200 (0.075mm)

( ) 0.074mm 0.005mm

0.005mm

+

+

11.41 01

11.41 02

11.41 03

11.41 04

%

11.42 01

11.42 02

11.42 03

%

11.43 01

11.43 02

11.43 03

%

F(4,1) 21.1

ASTM D422 63(Reapproved 1990)

CNS 11776

BS 1377



4-12

T11.7

(T11)

(Density)

Unit Weight

( )

(Total unit weight) (Dry unit weight)

(Saturated unit weight)

11.7 01 t t/m
3

11.7 02 d t/m
3

11.7 03 sat t/m
3

F(4.2) "1.73"
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T11.9

(T11)

Void Ratio

1−=
d

Gs
e

e =

γd =

Gs =

11.9 01 e F(4.2) "0.52"
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T11.A

D (T11)

Particle Size D Values

(Coefficient of Uniformity) Cu = D60 / D10

(Coefficient of Curvature) Cc = D30
2

/ (D10 D60)

D10 = 10%

D30 = 30%

D60 = 60%

D50 = 50%

11.A1 01 D10

11.A1 02 D30

11.A1 03 D60

11.A1 04 D50

mm F(5,3) "0.052"
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T12

(T1)

Soil Chemical Tests

12.1 Organic Matter

12.2 Sulphate Content

12.3 pH pH Value

12.4 Carbonate Content

12.5 Chloride Content

BS 5930 (1981),P71

IAEG (1981),P256
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T12.1

(T12)

Organic Matter

12.1 01 % F(5,2) "15.12"

ASTM D2974 87(1995)

AASHTO T 267

BS 5930 (1981) BS 1924 BS 1377
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T12.2

(T12)

Sulphate Content

( )

12.2 01 SO4
2 ppm

12.2 02 SO3
2 ppm

F(5,2) 12.25

BS 5930 (1981) BS 1377

ASA(1992), "Methods of Soil Analysis"
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T12.3

pH (T12)

pH Value

pH pH

12.3 01 pH pH F(5,2) 0~14 "7.73"

ASTM D4972 95a

BS 1377
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T12.4

(T12)

Carbonate Content

12.4 01 CO3
2

% F(5,2) "28.25"

ASTM D4373 84(1990)

BS 5930 (1981)

Road Research Laboratory, Soil Mechanics for Road Engineers ,MSO ,London,

(1952)
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T12.5

(T12)

Chloride Content

12.5 01 Cl ppm F(5,2) "59.13"

BS 5930(1981) BS 1881
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T13

(T1)

Soil Compaction Tests

13.1 Standard Compaction Test

13.2 Modified Compaction Test

ASTM D698 91 D1557 91

AASHTO T 90 T 180

BS 1377
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T13.1

(T13)

Proctor Test

Standard Compaction Test

4 6in(101.6mm 152.4mm)

5.5lbf (24.4N) 12 in(304.8mm)

12,400 ft-lbf/ft3(600 KN-m/m3)

13.1 01 OMC % F(4,1) 25.3

13.1 02 γd t/m3 F(5,3) 1.781

ASTM D698 91

BS 5930 (1981) BS 1377
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T13.2

(T13)

Modified Compaction Test

4 6in(101.6 152.4mm)

10 1bf(44.5N) 18in(457mm)

56,000 ft-lbf/ft3(2700 KN-m/m3)

13.2 01 OMC % F(4,1) 25.3

13.2 02 γd t/m
3

F(5,3) 1.781

ASTM D1557 91

BS 5930 (1981)
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T14

(T1)

Soil Strength Tests

14.1 Triaxial Compression Test

14.2 Unconfined Compressive Strength Test

14.3 Laboratory Vane Shear Test

14.4 Direct Shear Test

BS 5930 (1981)

ASTM D2166 91

ASTM D2850 95

ASTM D4767 95

ASTM D4648 94

ASTM D3080 90



4-25

T14.1

(T14)

Triaxial Compression Test

(UU)

(CU) (CD)

14.1.1 Unconsolidated Undrained TriaxialCompression Test

14.1.2 Consolidated Undrained Triaxial Compression Test

14.1.3 Consolidated Drained Triaxial Compression Test

ASTM D2850 95 ASTM D4767 95

BS 5930 (1981) BS 1377
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T14.1.1

(T14.1)

Unconsolidated Undrained Triaxial Test (UU Test)

(Su) C

(φ=0 )

UUU

14.1.1 01 C kg/cm2 F(5,2) 1.20

14.1.1 02 φ F(4,1) 0.0

14.1.1 03 LL %

14.1.1 04 PL %
F(4,1) 28.6

14.1.1 05 C(9) CL

14.1.1 06 ω0 %

14.1.1 07 ω1 %
F(4,1) 12.8

14.1.1 08 γ0 t/m
3

14.1.1 09 γ1 t/m
3 F(4,2) 1.78

14.1.1 0A S0 % F(5,1) 60.3

ASTM D2850 95
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T14.1.2

(T14.1)

Consolidated Undrained Triaxial Test (CU Test)

CIU CAU CIU

14.1.2 01 C kg/cm2 F(5,2) 15.20

14.1.2 02 φ F(4,1) 24.2

14.1.2 03 C kg/cm2 F(5,2) 12.20

14.1.2 04 φ F(4,1) 26.2

14.1.2 05 E kg/cm2 I(5) 1200

14.1.2 06 LL % 24.1

14.1.2 07 PL %
F(4,1)

17.1

14.1.2 08 C(9) ML

14.1.2 09 ω0 % 18.2

14.1.2 0A ω1 %
F(4,1)

20.1

14.1.2 0B γ0 t/m
3

F(3,2) 1.68

14.1.2 0C S0 % F(5,1) 100.0

14.1.2 0D A F(4,2) 0.28

"

ASTM D4767 95

BS 5930 (1981)

Bishop and Henkel (1962), "The Measurement of Soil Properties in the

Triaxial Test ".
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T14.1.3

(T141)

Consolidated Drained Triaxial Test (CD Test)

CID CAD CID

14.1.3 01 C kg/cm
2

F(5,2) 12.20

14.1.3 02 φ F(4,1) 20.2

14.1.3 03 LL % F(4,1) 20.1

14.1.3 04 PL % F(4,1) 15.6

14.1.3 05 C(9) SM

14.1.3 06 ω0 % F(4,1) 20.2

14.1.3 07 ω1 % F(4,1) 22.5

14.1.3 08 γ0 t/m
3

F(3,2) 1.86

14.1.3 09 S0 % F(5,1) 100.0

"

BS 5930 (1981)
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T14.2

(T14)

Unconfined Compressive Strength

14.2 01 qu kg/cm2 F(5,2) 10.20

14.2 02 % F(3,1) 3.2

14.2 03 ω0 % F(4,1) 25.1

14.2 04 γ0 t/m3 F(4,2) 1.78

14.2 05 ω1 % F(4,1) 23.2

14.2 06 qu kg/cm
2

F(5,2) 10.20

14.2 07 % F(3,1) 3.2

14.2 08 ω0 % F(4,1) 25.1

14.2 09 ω1 % F(4,1) 1.78

14.2 0A St F(4,2) 0.81

14.2 0B S % F(4,1) 80.1

14.2 0C LL % F(4,1) 26.1

14.2 0D PL % F(4,1) 18.2

CNS 12384

BS 5930 (1981)

ASTM D4648 94
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T14.3

(T14)

Laboratory Vane Shear Test

14.3 01 Su kg/cm2 F(5,2) 10.20

14.3 02 C(9) CL

14.3 03 ω0 % F(4,1) 26.1

14.3 04 LL % F(4,1) 28.2

14.3 05 PL % F(4,1) 17.5

14.3 06 D mm F(5,1) 15.0

14.3 07 H mm F(5,1) 15.0

14.3 08 Su kg/cm2 F(5,2) 8.20

BS 5930 (1981)

ASTM D4648 94
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T14.4

(T14)

Direct Shear Test

c

14.4 01 Cp kg/cm
2

F(5,2) 10.21

14.4 02 φp F(4,1) 20.1

14.4 03 Cr kg/cm
2

F(5,2) 10.20

14.4 04 φr F(4,1) 10.2

14.4 05 LL % F(4,1) 28.1

14.4 06 PL % F(4,1) 20.1

14.4 07 C(9) SM

14.4 08 ω0 % F(4,1) 26.1

14.4 09 ω1 % F(4,1) 25.6

14.4 0A γ0 t/m
3

F(4,2) 1.86

14.4 0B γ1 t/m
3

F(4,2) 1.92

CNS 11778

ASTM D3080 90

BS 1377
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T15

(T1)

Soil Consolidation Tests

15.1 One-dimensional Consolidation Test

BS 5930 (1981)

D2435 96
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T15.1

(T15)

One-dimensional Consolidation Test/Oedometer Test

15.1 01 Cc F(4,2) 0.23

15.1 02 Cr F(5,3) 0.022

15.1 03 Pc kg/cm
2

F(4,2) 1.12

15.1 04 ω0 % F(4,1) 35.8

15.1 05 ω1 % F(4,1) 29.6

15.1 06 e0 F(4,2) 0.97

15.1 07 e1 F(4,2) 0.80

15.1 08 S0 % F(5,1) 99.9

15.1 09 S1 % F(5,1) 100.0

15.1 0A LL % F(4,1) 39.7

15.1 0B PL % F(4,1) 24.3

15.1 0C C(9) CL

CNS 12239

ASTM D2435 96

BS 1377
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T16

(T1)

Laboratory Permeability Tests

16.1 Constant Head Permeability Test

16.2 Falling Head Permeability Test

16.3 Triaxial Permeability Test

BS 5930 (1981), P73

ASTM D5084 90

ASTM D2434 68(1994)
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T16.1

(T16)

Constant Head Permeability Test

16.1 01 K cm/sec E(9,3E2) 2.450E-05

16.1 02 ω0 % F(4,1) 24.2

16.1 03 γt t/m
3

F(4,2) 1.87

16.1 04 S % F(4,1) 88.2

16.1 05 C(9) SM

BS 5930 (1981)

ASTM D2434 68(1994)
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T16.2

(T16)

Falling Head Permeability Test

16.2 01 K cm/sec E(9,3E2) 2.450E-05

16.2 02 ω0 % F(4,1) 24.2

16.2 03 γt t/m
3

F(4,2) 1.87

16.2 04 S % F(4,1) 88.2

16.2 05 C(9) SM

BS 5930 (1981)

ASTM D5084 90
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T16.3

(T16)

Triaxial Permeability Test of Soil

16.3 01 K cm/sec E(9,3E2) 2.450E-05

16.3 02 ω0 % F(4,1) 24.2

16.3 03 γt t/m
3

F(4,2) 1.87

16.3 04 S % F(4,1) 88.2

16.3 05 C(9) SM

Bishop ,A.W. and Hennkel,D.J. The Measurement of Soil Properties in The

Triaxial Test,Edwand Arnold, Ltd, London ,1962.

ASTM D5084 90
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T17

(T1)

Dynamic Tests

17.1 Resonant Column Test

17.2 Cyclic Triaxial Compression Test

ASTM D4015 92(1995)

ASTM D3999 91(1996)
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T17.1

(T17)

Resonant Column Test

17.1 01 D F(4,2) 0.22

17.1 02 G kg/cm
2

I(4) 1000

17.1 03 f cps F(6,2) 111.47

17.1 04 C(9) SM

17.1 05 γt t/m
3

F(4,2) 1.87

17.1 06 ω % F(4,1) 26.8

17.1 07 e F(4,2) 0.87

17.1 08 S % F(5,1) 89.2

ASTM D4015 92(1995)
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T17.2

(T17)

Cyclic Triaxial Compression Test

17.2 01 E kg/cm2 I(5) 1200

17.2 02 D F(4,2) 0.22

17.2 03 C(9) SM

17.2 04 γt t/m3 F(4,2) 1.87

17.2 05 ω % F(4,1) 26.8

17.2 06 e F(4,2) 0.87

17.2 07 S % F(5,1) 89.2

ASTM D3999 91(1996)
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A

B

T

T1

T2

T3

T4

T5

T6

T2

T21

21.1

21.2

21.3

21.4

21.5

21.6

21.7

21.8

21.9

T23

23.1

23.2

23.3

23.4

23.5

T24

24.1

T25

25.1

25.2

25.3



4-42

T21

(T2)

Rock Index properties Tests

,

21.1 Water Content

21.2 Porosity

21.3 SlakE-durability

21.4 Unit Weight

21.5 Specific Gravity

21.6 Absorption

21.7 Swelling Test

21.8 Soundness Test

21.9 Potential Alkali-Silica Reactivity Test

BS 5930 (1981),P74

ISRM "Suggested Methods for Determination of the Slake Durability

Index"

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-43

T21.1

(T21)

Water Content

21.1 01 ω % F(4,1) 10.2

BS 5930 (1981),P74

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-44

T21.2

(T21)

Porosity (n)

21.2 01 n % F(4,1) "38.1"

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-45

T21.3

(T21)

Los Angeles Abrasion Loss Test

Slake-durability

1(Id1)

2(Id2)

3(Id3)

21.3 01 1(Id1)

21.3 02 2(Id2)

21.3 03 3(Id3)

% F(5,2) 80.22

ISRM "Suggested Methods for Determination of the Slake Durability

Index"

ASTM D4644



4-46

T21.4

(T21)

Total Unit Weight

Unit Weight

21.4 01 γt t/m
3

F(4,2) 2.26

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-47

T21.5

(T21)

Specific Gravity

21.5 01 Gs F(4,2) 2.67

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-48

T21.6

(T21)

Absoption

( )

Wsat

21.6 01 % F(4,1) 12.3

ISRM "Suggested Methods for Determining Water Content, Porosity,

Density, Absorption and Related Properties"



4-49

T21.7

(T21)

Swelling Test

(Montmorillonite)

(Oedometer)

(Free Swelling) (Constant

Volume)

21.7 01 % F(4,1) 20.2

21.7 02 Ps kg/cm2 F(5,1) 80.2

ISRM "Suggested Methods for Determining Swelling Index Properties"



4-50

T21.8

(T21)

Soundness Test

(Sodium Sulfate) (Magnesium Sulfate)

21.8 01 % F(5,2) 15.23

ASTM C88 99a

AASHTO T 104



4-51

T21.9

(T21)

Potential Alkali Silica Reactivity Test

150 m~300 m 24 1N 80 C (Sodium

Hydroxide)

21.9 01 SC millimoles/l F(7,2) 25.32

21.9 02 RC millimoles/l F(7,2) 25.32

ASTM C289



4-52

T23

(T2)

Rock Strength Tests

23.1 Point Load Test

23.2 Uniaxial Compression Test

23.3 Brazilian Test

23.4 Triaxial Compression Test

23.5 Direct Shear Test

BS 5930 (1981),P74

ISRM (1981),P61~P70 P113~P114 P117~P121 P123~P127



4-53

T23.1

(T23)

Point Load Test

(Is)

(Is)

Is = P / D
2

23.1 01 P kg I(5) 20000

23.1 02 D cm F(5,2) 5.12

23.1 03 Is kg/cm
2

F(7,1) 153.1

ISRM "Suggested Methods for Determining the Point Load Strength

Index"



4-54

T23.2

(T23)

Uniaxial Compression Test

23.2 01 L cm F(5,2) 10.25

23.2 02 D cm F(5,2) 5.12

23.2 03 f % F(5,2) 2.43

23.2 04 qu kg/cm2 F(7,2) 323.44

23.2 05 ω0 % F(4,1) 12.2

23.2 06 γt t/m3 F(4,2) 2.54

23.2 07 Gs F(4,2) 2.75

ISRM "Determining the Uniaxial Comprssive Strength of Rock Materials"

ASTM D2938



4-55

T23.3

(T23)

Brazilian Test

t= 2P/ DT

P D T

23.3 01 D cm F(5,2) 5.12

23.3 02 T cm F(5,2) 10.25

23.3 03 P kg I(5) 2000

23.3 04 t kg/cm2 F(6,2) 24.26

BS 5930 (1981),P74

ISRM"Suggested Method for Determining Tensile Strength of Rock

Materials"



4-56

T23.4

(T23)

Triaxial Compression Test

C φ

C φ

23.4 01 Cp kg/cm
2

F(6,2) 20.32

23.4 02 φp F(4,1) 30.2

23.4 03 Cr kg/cm
2

F(6,2) 10.26

23.4 04 φr F(4,1) 20.2

23.4 05 ω0 % F(4,1) 12.2

23.4 06 γt t/m
3

F(4,2) 2.65

ISRM "Suggested Methods for Determining the Point Load Strength

Index"



4-57

T23.5

(T23)

Direct Shear Test

23.5 01 Cp kg/cm
2

F(6,2) 20.32

23.5 02 φp F(4,1) 30.2

23.5 03 Cr kg/cm
2

F(6,2) 10.26

23.5 04 φr F(4,1) 20.2

23.5 05 ω0 % F(4,1) 12.2

23.5 06 γt t/m
3

F(4,2) 2.65

ISRM "Suggested Methods for Laboratory Determination of Direct Shear

Strength"

ASTM D2938



4-58

T24

(T2)

Discontinuity Shear Strength Tests

24.1 Discontinuity Direct-Shear Test

BS 5930 (1981),P74

ISRM "Suggested Methods for Laboratory Determination of Direct Shear

Strength"



4-59

T24.1

(T24)

Discontinuity Direct Shear Test

24.1 01 Cp kg/cm
2

F(6,2) 20.32

24.1 02 φp F(4,1) 30.2

24.1 03 Cr kg/cm
2

F(6,2) 10.26

24.1 04 φr F(4,1) 20.2

24.1 05 ω0 % F(4,1) 12.2

24.1 06 γt t/m
3

F(4,2) 2.65

24.1 07 C(10)

ISRM "Suggested Methods for Laboratory Determination of Direct Shear

Strength"

ASTM D2938



4-60

T25

(T2)

Rock Deformation Tests

Poisson's Ratio

25.1 Static Elastic Modulus Test

25.2 Dynamic Elastic Modulus Test

25.3 Creep Test

BS 5930 (1981)

ISRM "Suggested Methods for Determining Deformability of Rock

Materials in Uniaxial Compression"



4-61

T25.1

(T25)

Static Elastic Modulus Test

/ Poisson's Ratio

25.1 01 qu kg/cm2 F(7,2) 323.44

25.1 02 f % F(5,2) 2.43

25.1 03 ET kg/cm2 I(5) 4700

25.1 04 ES kg/cm2 I(5) 4700

25.1 05 F(4,2) 0.16

25.1 06 E kg/cm2 I(5) 4700

25.1 07 ω0 % F(4,1) 12.2

25.1 08 γt t/m
3

F(4,2) 2.54

25.1 09 Gs F(4,2) 2.75

ISRM "Suggested Methods for Determining Deformability of Rock

Materials in Uniaxial Compression"

ASTM D2938



4-62

T25.2

(T25)

Dynamic Elastic Modulus Test

(P) (S)

P

S

25.2 01 P Vp m/sec I(6) 4123

25.2 02 S Vs m/sec I(6) 2345

25.2 03 F(4,2) 0.16

25.2 04 E kg/cm
2

I(5) 4700

25.2 05 G kg/cm
2

I(5) 4700

25.2 06 ω0 % F(4,1) 12.2

25.2 07 γt t/m
3

F(4,2) 2.54

ISRM "Suggested Method for Determining Sound Velocity ",P105~110



4-63

T25.3

(T25)

Creep Test

25.3 01

25.3 02

25.3 03

25.3 04

% F(5,3) 0.023

ISRM "Suggested Methods for Rock Characterization Testing and

Monitoring"

ASTM D4405



4-64

A

B

T

T1

T2

T3

T4

T5

T6

T3

T31

31.1

31.2

T32

32.1

32.2

32.3

T33

33.1

33.2

33.3

33.4

T34

34.1

34.1.1

34.1.2

34.2

34.3



4-65

T31

(T3)

Loading and Deformation Tests

31.1 Plate Loading Test

31.2 Pressuremeter/Dilatometer Tests

IAEG,(1981),P198



4-66

T31.1

(T31)

Plate Loading Test (Plate Bearing Test)

31.1 01 Kv kg/cm3 I(5) 2500

31.1 02 D cm F(5,1) 76.2

31.1 03 C(20)

ASTM D1194 94

ASTM D1195 93(Rev.97)

ASTM D1193 93



4-67

T31.2

(T31)

Bolehole Lateral Load Test

Pressuremeter/Dilatometer Tests

31.2 01 Kh kg/cm
3

I(5) 2500

31.2 02 E kg/cm
2

I(5) 2500

31.2 03 C(20) CL

IAEG,(1981),P198

ASTM D4719 87 (1994)



4-68

T32

(T3)

Strength and Penetration Tests

32.1 Field Direct Shear Test

32.2 Field Vane Shear Test

32.3 Cone Penetration Test (CPT)

IAEG,(1981)

ASTM D2573 94

ASTM D5778 95

ASTM D1586 84(1992)



4-69

T32.1

(T32)

Field Direct Shear Test

32.1 01 Cp kg/cm
2

F(6,2) 20.32

32.1 02 φp F(4,1) 30.2

32.1 03 Cr kg/cm
2

F(6,2) 10.26

32.1 04 φr F(4,1) 20.2

32.1 05 C(9) SM

ISRM "Suggested Methods for In-situ Determining of Direct Shear

Strength"

ASTM D4554



4-70

T32.2

(T32)

Field Vane Shear Test

32.2 01 Su kg/cm2 F(6,2) 20.32

32.2 02 C(9) CL

32.2 03 D mm F(5,1) 50.0

32.2 04 H mm F(5,1) 100.0

32.2 05 Su kg/cm2 F(6,2) 10.26

ASTM D2573 94

IAEG,(1981)



4-71

T32.3

(T32)

Cone Penetration Test (CPT)

(Cone Penetrameter)

32.3 01 Qc kg/cm
2

F(5,2) 14.12

32.3 02 Fs kg/cm
2

F(4,2) 0.09

32.3 03 Rf % F(4,2) 0.91

32.3 04 Qt kg/cm
2

F(5,2) 12.21

32.3 05 Pw kg/cm
2

F(5,2) 12.32

32.3 06 Vs m/sec I(4) 200

IAEG,(1981)

ASTM D5778 95

ASTM D3441 94

CNS A3298



4-72

T33

(T3)

Field Permeability Tests

33.1 Lugeon Tests

33.2 Field Falling Head Tests

33.3 Field Constant Head Tests

33.4 Pumping Tests

IAEG,(1981)



4-73

T33.1

(T33)

Lugeon Test (Packer Test)

Lugeon 10kg/cm2

( )

33.1 01 L Lugeon F(7,2) 13.80

33.1 02 C(16)

IAEG,(1981)



4-74

T33.2

(T33)

Slug Test

Field Falling Head Tests

K

k>10
3
m/sec

33.2 01 K cm/sec E(8,2E2) 1.25E-06

33.2 02 C(9) ML

IAEG,(1981)



4-75

T33.3

(T33)

Field Constant Head Tests

33.3 01 K cm/sec E(8,2E2) 1.25E-06

33.3 02 C(9) SM

IAEG,(1981)



4-76

T33.4

(T33)

Pumping Tests

K T S

A2

33.4 01 K cm/sec E(8,2E2) 1.25E-06

33.4 02 T m2/day F(7,2) 6.52

33.4 03 S E(8,2E2) 1.39E-04

33.4 04 C(100)

IAEG,(1981)



4-77

T34

(T3)

Field Density Test and Sieve Analysis

34.1 Field Density Test

34.2 Relative Density

34.3 Field Sieve Analysist

ASTM D1556 D2167 D2937

ASTM D2922



4-78

T34.1

(T34)

Field Density Test

34.1.1 Direct Measurement

34.1.2 Nuclear Radiometer

ASTM D1556 D2167 D2937

ASTM D2922



4-79

T34.1.1

(T34.1)

Direct Measurement

34.1.1 01 γt t/m
3

34.1.1 02 γd t/m
3 F(4,2) 1.87

ASTM D1556 D2167 D2937

ASTM 4914 99



4-80

T34.1.2

(T34.1)

Nuclear Radiometer

34.1.2 01 γt t/m3

34.1.2 02 γd t/m3 F(4,2) 1.67

ASTM D2922



4-81

T34.2

(T34)

Relative Density/Density Index

(Dr)

Dr=Id= (emax e)/( emax emin) 100%

Dr

Id

e

emax

emin

34.2 01 Dr % I(2) "70"

ASTM D4253 93 D4254 91(Reapproved 1996)

BS 1377



4-82

T34.3

(T34)

Field Sieve Analysis

( )

#4

01 6

02 6 ~3

03 3 ~1 1/2

04 1 1/2 ~3/4

05 3/4 ~1/2

06 1/2 ~3/8

07 3/8 ~#4

08 #4

34.3 01 01

34.3 02 02

34.3 03 03

34.3 04 04

34.3 05 05

34.3 06 06

34.3 07 07

34.3 08 08

% F(4.1) 20.1



4-83

A

B

T

T1

T2

T3

T4

T5

T6

T4

T41

41.1

41.2

T42

42.1

42.2

42.3

T43

T44

T45



4-84

T41

(T4)

Electrical Logging

41.1 Resistivity Logging

41.2 Self-Potential Logging

ISRM (1981)

ASTM D5753 95



4-85

T41.1

(T41)

Resistivity Logging

A54.1

A54.2

A54.3

A54.4

41.1 01 C(100)

41.1 02 C(40)

41.1 03 C(250)

41.1 04 C(64)

41.1 05 m F(5,1) 12.5

ISRM (1981)

ASTM D5753 95



4-86

T41.2

(T41)

Self Potential Logging

A54.1

A54.2

A54.3

A54.4

41.2 01 C(100)

41.2 02 C(40)

41.2 03 C(250)

41.2 04 C(64)

41.2 05 SP mV F(4,1) 11.5

ISRM (1981)

ASTM D5753 95



4-87

T42

(T4)

/

Sonic Logging/Continuous Velocity Logging/Acoustic Logging

( )

42.1 Downhole Velocity Logging

42.2 Uphole Velocity Logging

42.3 Crosshole Velocity Logging

ISRM (1981)

ASTM D5753 95



4-88

T42.1

(T42)

Downhole Velocity Logging

(P S )

A54.1

A54.2

A54.3

A54.4

42.1 01 C(100)

42.1 02 C(40)

42.1 03 C(250)

42.1 04 C(64)

42.1 05 Vp m/sec I(4) 1100

42.1 06 Vs m/sec I(4) 1050

ISRM (1981)

ASTM D5753 95



4-89

T42.2

(T42)

Uphole Velocity Logging

A54.1

A54.2

A54.3

A54.4

42.2 01 C(100)

42.2 02 C(40)

42.2 03 C(250)

42.2 04 C(64)

ISRM (1981)

ASTM D5753 95



4-90

T42.3

(T42)

Cross-hole Velocity Logging

(P S )

A54.1

A54.2

A54.3

A54.4

42.3 01 C(100)

42.3 02 C(40)

42.3 03 C(250)

42.3 04 C(64)

42.3 05 Vs m/sec I(4) 1020

ISRM (1981)

ASTM D4428 / D4428M 91(1995)



4-91

T43

(T4)

Radiometric Logging

(1) (probe)

(2) Nutron probe

(3)

(Bulk density)

A54.1

A54.2

A54.3

A54.4

43 01 C(100)

43 02 C(40)

43 03 C(250)

43 04 C(64)

ISRM (1981)

ASTM D5753 95



4-92

T44

(T4)

Temperature Logging

A54.1

A54.2

A54.3

A54.4

44 01 C(100)

44 02 C(40)

44 03 C(250)

44 04 C(64)

44 05 T F(6,2) 96.62

ISRM (1981)

ASTM D5753 95



4-93

T45

(T4)

Caliper Logging

A54.1

A54.2

A54.3

A54.4

45 01 C(100)

45 02 C(40)

45 03 C(250)

45 04 C(64)

45 05 D cm F(5,2) 20.25

ISRM (1981)

ASTM D5753 95



4-94

A

B

T

T1

T2

T3

T4

T5

T6

T5

T51

51.1

51.2

51.3

T52



4-95

T51

(T5)

Groundwater Measurements

51.1 Piezometer

51.2 Observation well

51.3 Pressure Gauge

NAVFAC DM 7.1(1982)

ASTM D5092 90(1995) D4750 87(1993)



4-96

T51.1

(T51)

(Standpipe) (Casagrande Type)

Piezometer

PVC

(Bentonite)

51.1 01 C(7) 0901102

51.1 02 m F(5,2) 12.25

NAVFAC DM 7.1(1982)



4-97

T51.2

(T51)

Observation Well

PVC

51.2 01 C(7) 0910503

51.2 02 m F(5,2) 12.25

ASTM D5092 90(1995) D4750 87(1993)



4-98

T51.3

(T51)

Pressure Gauge

51.3 01 C(7) 0910612

51.3 02 kg/cm2 F(4,1) 20.3



4-99

T52

(T5)

Inclinometer

HDPE A+ A+

90 B+

A B (A+ A

B+ B ) A B

A (mm) (A1 A0) 100

A1 (A+ A ) A0 (A+ A

)

52 01 C(7) 0910612

52 02 m F(4,1) 20.5

52 03 A 123

52 04 A 123

52 05 B 123

52 06 B

I(4)

123



4-100

A

B

T

T1

T2

T3

T4

T5

T6 T6

T61

61.1

61.2

61.3

61.4

61.5

T62

62.1

62.2 X

T63

63.1

63.2

63.3

63.4

63.5

63.6

63.7

T64

64.1

64.2

64.3



4-101

T61

(T6)

Dating

61.1
14

C Dating

61.2 Thermoluminescence

61.3 U-Series Disequilibrium Method

61.4 K-Ar Dating

61.5 Fission Track



4-102

T61.1

(T61)

Carbon-14 Dating

14
C CO2

CO2
14

C
14

C
14

C

5730 40

5730 40

10

5 200 1,000

61.1 01 (y) C(20) "34900 300y"



4-103

T61.2

(T61)

Thermoluminescence

61.2 01 (y) C(20) "7000 400y"



4-104

T61.3

(T61)

U-Series Disequilibrium Method

61.3 01 (y) C(20) "808,000 50,000y"



4-105

T61.4

(T61)

K-Ar Dating

61.4 01 (Ma) C(20) "90 2Ma"



4-106

T61.5

(T61)

Fission Track

61.5 01 (Ma) C(20) "49.5 4.5Ma"



4-107

T62

(T6)

Mineralogical Analysis

62.1 Thin Section

62.2 X X-ray Diffraction



4-108

T62.1

(T62)

Thin Section

62.1 01 C(200)
30%

12%



4-109

T62.2

X (T62)

X-ray Diffraction (XRD)

X

( )

XRD (Clay Minerals)

(Montmorillonite)

62.2 01 C(200)



4-110

T63

(T6)

Fossil

63.1 Nannofossil

63.2 Microfossil

63.3 Spore and Pollen

63.4 Macrofossil

63.5 Vertebrate Fossil

63.6 Trace Fossil

63.7 Index Fossil



4-111

T63.1

(T63)

Nannofossil

coccolith

2 10

63.1 01 C(200)



4-112

T63.2

(T63)

Microfossil

Foraminifer

Ostracoda Radiolaria

63.2 01 C(200)



4-113

T63.3

(T63)

Spore and Pollen

63.3 01 C(200)



4-114

T63.4

(T63)

Macrofossil

63.4 01 C(200)



4-115

T63.5

(T63)

Vertebrate Fossil

63.5 01 C(200)



4-116

T63.6

(T63)

Trace Fossil

63.6 01 C(200)



4-117

T63.7

(T63)

Index Fossil

63.7 01 C(200)



4-118

T64

(T6)

Chemical Analysis

64.1 Bulk Analysis

64.2 Groundwater Chemical Analysis

64.3 Hydrogen-Oxygen Stable Isotope Analysis



4-119

T64.1

T64

Bulk Analysis

(Atomic Absoption Method,

AA) X (X

ray Fluorescence, XRF)

641 01 C(6) S 1

641 02 C(10)

641 03 SiO2

641 04 Al2O3

641 05 FeO2

641 06 Fe2O3

641 07 MgO

641 08 CaO

641 09 Na2O

641 0A K2O

641 0B LOI

% F(5,2) 38.25



4-120

T64.2

T64

Groundwater Chemical Analysis

(Na+) (K+) (Mg2+) (Ca2+) (CO32 )

(HCO3 ) (SO4 ) (Cl )

(SiO2)

Cl SO4
2

(SiO2)

(Na
+
) (K

+
) (Ca

2+
)

64.2 01 C(6) T 1

64.2 02 C(10)

64.2 03 pH F(5,2) 7.73

64.2 04 T F(4,1) 28.3

64.2 05 CO3
2

64.2 06 HCO3

64.2 07 SO4

64.2 08 Cl

64.2 09 Na
+

64.2 0A K
+

64.2 0B Mg+2

64.2 0C Ca+2

64.2 0D SiO2

64.2 0E TDS

mg/L F(7,2) 1280.83

(1995,9) P4 7



4-121

T64.3

T64

Hydrogen Oxygen Stable Isotope Analysis

(H2O) 18O 2H(

D)

(R) R=D/H R=18O /16O

(Rsample) (Rstandard)

δ

( ) 100011000
standard

sample

standard

standardsample
×






 −=×
−

=
R

R

R

RR

(Standard Mean

Ocean Water SMOW)

SMOW δ

( )

643 01 δ18
OSMOW

0
/00 F(5,2) -8.51

643 02 δDSMOW
0
/00 F(5,1) -45.5



A-1

:

(01)

(02) GS

(03) GS

(04) GS

(05) GS

(06) JAP

(07) ISRM

(08) ISRM

(09)

(10)

(11) GS

(12) ISRM

(13) ISRM

CNS

BS5930

ISRM

GS

JAP



A-2

(01)

1 (Rotary Drilling)

2 (Wash Boring)

3 (Percurssive Drilling)

4 (Auger Drilling)

5 (Down-hole Hammer Drilling)

6 (Wire-line Method)

7 (Static-Penetrometer Method)

(02) -

1 (Light)

2 (Dark)

(03) -

1 (Pinkish)

2 (Reddish)

3 (Yellowish)

4 (Brownish)

5 (Olive)

6 (Greenish)

7 (Bluish)

8 (Greyish)
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(04) -

0 (Black)

1 (Pink)

2 (Red)

3 (Yellow)

4 (Brown)

5 (Olive)

6 (Green)

7 (Blue)

8 (White)

9 (Grey)

(05)

00 (Fault Zone)

01 (Fault)

02 (Joint)

03 (Cleavage)

04 (Schistosity)

05 (Shear plane)

06 (Fissure)

07 (Tension crack)

08 (Foliation)

09 (Bedding)

10 (Lamination)

11 (Vein)



A-4

(06)

1 ( 50 )

2 ( 15~50 )

3 ( 5~15 )

4 ( 5 )

5

6

7

8

(07)

( )

1 ( )
(

)

2 ( )

3 ( )

4 ( )

5 ( )

6 ( )
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(08)

( )
(MPa)

1
(R0)

Extremely weak rock
0.25-1.0

2
(R1)

Very weak rock
1.0-5.0

3
(R2)

Weak rock
5.0-25

4
(R3)

Medium strong rock
25-50

5
(R4)

Strong rock
50-100

6
(R5)

Very strong rock
100-250

7
(R6)

Extremely strong rock
>250

(09)

( ) SPT N

C1 (Very Soft) <2

C2 (Soft) 2-4

C3 (Medium) 4-8

C4 (Stiff)
8-15

C5 (Very Stiff) 15-30

C6 (Hard) >30

S1 (Very Loose)
#4

<4

S2 (Loose) 4-10

S3 (Medium) #4 5 10-30

S4 (Dense) 30 30-50

S5 (Very Dense) 5~6 >50
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(10)

01 (Single tube core barrel)

02 (Double tube core barrel)

03 (Triple tube core barrel)

04 (Drag bit)

05 (Rolling cutter bit)

06 (Down hole hammer bit)

07 (Split-spoon sampler)

08 U4 (U4 sampler)

09 (Stationary piston sampler)

10 (Denison sampler)

11 (Shelby tube)

12 (Auger drilling)

13 (Cable tool drive sampler)

(11)

1 >60mm; " " " "

2 2-60mm; " "

3 60microns-2mm; " "

4 2-60microns; " "

5 <2microns; " "

6 /
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(12)

( ) SPT N

C1 (Very Soft) <2

C2 (Soft) 2-4

C3 (Medium) 4-8

C4 (Stiff)
8-15

C5 (Very Stiff) 15-30

C6 (Hard) >30

S1 (Very Loose)
#4

<4

S2 (Loose) 4-10

S3 (Medium) #4 5 10-30

S4 (Dense) 30 30-50

S5 (Very Dense) 5~6 >50

( )
(MPa)

1
(R0)

Extremely weak rock
0.25-1.0

2
(R1)

Very weak rock
1.0-5.0

3
(R2)

Weak rock
5.0-25

4
(R3)

Medium strong rock
25-50

5
(R4)

Strong rock
50-100

6
(R5)

Very strong rock
100-250

7
(R6)

Extremely strong rock
>250



A-8

(13)

1 (Extremely wide spacing) >6.0m

2 (Very wide spacing) 2.0-6.0m

3 (Wide spacing) 60cm-2.0m

4 (Moderate spacing) 20-60cm

5 (Close spacing) 6-20cm

6 (Very close spacing) 2-6cm

7 (Extremely close spacing) <2cm



B-1

CNS6589 CNS6590 CNS 6591

(

)

0

:

0 ( )

1 ( )

2 ( )

3 ( )

4 ( )

5 ( )

6 ( )

7 ( )

8 ( )



B-2

0 ( Mega-Group)

001 Soils

010 Rocks

1 (Soil/Sediment)

101 Boulder

102 Cobble

103 Gravel

104 * Sand

105 ( )* Silt

106 * Clay

107 Organic Clay

108 Organic Silt

109 Organic Sand

110 Peat

111 Colluvium Talus Detritus

112 Fill

2 (Soil/Sediment)

202 * Sandy Gravel

204 Lateritic Gravel

206 * Clayey Gravel

207 * Silty Gravel

222 Gravelly Sand

223 Coarse Sand

224 Medium Sand

225 Fine Sand



B-3

227 * Silty Sand

228 * Clayey Sand

229 Calcareous Sand

242 * Sandy Silt

244 * Clayey Silt

260 Gravelly Clay

262 Sandy Clay

264 * Silty Clay

266 Laterite

3 (Sedimentary Rocks)

301 Conglomerate

302 Breccia

303 Sandstone

304 Siliceous Sandstone

305 Arkose

306 Greywacke

307 Mudstone

308 Siltstone

309 Shale

310 Claystone

311 Flint

312 Chert

320 Limestone

321 Dolomite

322 Calcareous Mudstone

329 Chalk

341 Agglomerate

342 Volcanic Breccia

343 Tuff

344 Fine-grained Tuff

345 Very fine-grained Tuff



B-4

351 Halite

352 Anhydrite

353 Gypsum

361 Coal

362 Lignite

4 (Sedimentary Rocks)

401 Calcareous Conglomerate

405 Calcareous Breccia

412 Silty Sandstone

414 Argillaceous Sandstone

416 Calcareous Sandstone

418 Tuffaceous Sandstone

420 S.S. interbedded with some Sh.

424 Alternations of S.S. & Mudstone

426 Alternations of S.S. & Sh.

428 Sh. Interbedded with some S.S.

432 Sandy Siltstone

434 Argillaceous Siltstone

436 Calcareous Siltstone

442 Sandy Mudstone

444 Silty Mudstone

446 Sandy Shale

449 Carbonaceous Shale

462 Sandy Limestone

464 Argillaceous Limestone

465 Marlstone

466 Dolomitic Limestone

468 Reef Limestone

472 Sandy Dolomite

474 Argillaceous Dolomite

476 Calcareous Dolomite

482 Sandy Tuff



B-5

5 (Metamorphic Rocks)

501 Gneiss

502 Migmatite

503 Schist

504 Phyllite

505 Slate

506 Mylonite

507 ( ) Argillite

511 Marble

512 Quartzite

513 Granuite

514 Hornfels

515 Amphibolite

516 Serpentinite

6 (Metamorphic Rocks)

602 Metachert

604 Metadiabase

606 Metadiorite

624 Glaucophane Schist

625 Quartzitic Schist

626 Sericitic Schist

627 Chloritic Schist

685 Veined Granitic Gneiss

7 (Igneous Rocks)

701 Granite

702 Microgranite

703 Rhyolite

704 Obsidian

705 Pegmatite

706 Syenite
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711 Diorite

712 Microdiorite

713 Andesite

714 Volcanic Glass

715 Trachyte

721 Gabbro

722 Dolerite

723 Basalt

731 Ultrabasic Rocks

732 Pyroxenite

733 Peridotite

740 Volcanic Rocks

8 (Igneous Rocks)

802 Dacite

804 Diabase

806 Lamprophyre

884 Quartz Vein

*
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(GW GP)
0211010 202

(GM) 0211030 207

(GC) 0211040 206

(SW SP)
0211050 104

(SM) 0211070 227

(SC) 0211080 228

(ML) 0211090 242

(CL CL-ML)

0211100 264

(ML OL)

0211110 244

(MH) 0211120 105

(CH OH)

0211130 106

( )



B-8

0212030 303

0212040 308

0212110 320

0212120 321

0212320 703

0212330 706

0212340 715

0212400 343



GSA GSA Color System A45.3 3-84

pH pH Value T12.3 5-18

X X-ray Diffraction T62.2 5-109

B1 4-4

A1 3-7

Description B21.7 4-42

Triaxial Permeability Test of Soil T16.3 5-37

Triaxial Compression Test T14.1 5-25

Downhole Velocity Logging T42.1 5-88

Bottom A32.2 3-51

Uphole Velocity Logging T42.2 5-89

Top A32.1 3-50

Soil Classification Tests T11 5-6~5-14

Soil Chemical Tests T12 5-15~5-20

Soil Strength A4A.4 3-94

Soil Type T11.0 5-7

Macrofossil T63.4 5-114

Geological Graphical Symbol A43.3 3-82

Discontinuity Description B22.C 4-54

Discontinuity Aperture B22.8 4-50

Discontinuity Wall Strength B22.6 4-48

Discontinuity Filling B22.9 4-51

Discontinuity Orientation B22.2 4-44

Discontinuity Persistence B22.4 4-46

Discontinuity Weathering Grade B22.7 4-49

B22 4-43~4-54

Discontinuity Roughness B22.5 4-47

Discontinuity Spacing B22.3 4-45

Discontinuity Angle A46.3 3-89

Number of Discontinuity Sets B22.B 4-53

Discontinuity Seepage B22.A 4-52

Discontinuity Type A46.2 3-88

Discontinuity Type B22.1 4-43

Unconsolidated-undrained Triaxial Compression Test T14.1.1 5-26

Caliper Logging T45 5-93

A54 3-109~3-112

Strata Name A62.5 3-118

Stratigraphic Classification Operator A61.3 3-116

Stratigraphic Classification Project Name A61.2 3-115

Stratigraphic Classification Project Number A61.1 3-114
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A61 3-114~3-117

Fossil T63 5-110~5-117

B27 4-64~4-65

Fossil Description B27.2 4-65

Fossil Type B27.1 4-64

Chemical Analysis T64 5-118~5-121

Cyclic Triaxial Compression Test T17.2 5-40

Pressuremeter / Dilatometer Test T31.2 5-67

Porosity T21.2 5-44

Brazilian Test T23.3 5-55

Testing Results in Character A53.1 3-108

Specific Gravity T11.3 5-10

Specific Gravity T21.5 5-47

Water Table Elevation A3A.2 3-73

Water Table Depth A3A.3 3-74

Observation Well T51.2 5-97

Groundwater Chemical Analysis T64.2 5-120

Pressure Gauge T51.3 5-98

Piezometer T51.1 5-96

Subject Number B28.1 4-66

Northern Boundary A11.D 3-20

Plate Loading Test T31.1 5-66

Trace Fossil T63.6 5-116

Water Consumption A36.3 3-57

A36 3-57~3-58

A4 3-76

Soil Compaction Tests T13 5-21~5-23

Bulk Analysis T64.1 5-119

Resonant Column Test T17.1 5-39

Swelling Test T21.7 5-49

Groundwater Measurements T51 5-95~5-98

Map Description B13.4 4-29

Map Number B13.1 4-26

Map File Format B13.2 4-27

Path and File Name of Map B13.3 4-28

B29 4-69~4-71

Geological Formation B29.1 4-69

Stratum Contact & Sequence B26.2 4-63

B26 4-62~4-63

Stratum Contact B26.1 4-62

Stratum Description B29.3 4-71

C-2



Geological Analysis T6 5-100

Geological Time B29.2 4-70

B2 4-35

Logging Operator A41.3 3-79

Contractor in Logging A41.1 3-77

Location Description B12.7 4-20

Organic Matter T12.1 5-16

A62 3-118~3-119

Self-potential Logging T41.2 5-86

Western Boundary A11.B 3-18

Date A61.4 3-117

Lugeon Test T33.1 5-73

Absorption T21.6 5-48

Moisture Content T11.1 5-8

Water Content T21.1 5-43

Sedimentary Description B25.2 4-61

B25 4-60~4-61

Sedimentary Structure Types B25.1 4-60

Flushing Medium A32.4 3-53

Sampling Method A38.4 3-63

A38 3-62~3-63

Sample Number A38.3 3-62

Sample Number A51.1 3-96

Sample Number B28.2 4-67

Constant Head Permeability Test T16.1 5-35

Dating T61 5-101~5-106

Core Recovery A34.3 3-55

Core Shape A48.3 3-91

Weathering Grades A49.3 3-92

Fracture Index A47.3 3-90

RQD Rock Quality Designation A42.3 3-81

Rock Index-properties Tests T21 5-42~5-51

Triaxial Compression Test T23.4 5-56

A4A 3-93~3-94

A45 3-84~3-87

A46 3-88~3-89

Rocks and Soils Classification B21.1 4-36

Descriptions of rock and Soil A44.3 3-83

B21 4-36~4-42

Rock Direct-shear Test T23.5 5-57

Discontinuity Direct-shear Test T24.1 5-59
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Dynamic Elastic Modulus Test T25.2 5-62

Rock Strength A4A.3 3-93

Rock Strength Tests T23 5-52~5-57

Creep Test T25.3 5-63

Static Elastic Modulus Test T25.1 5-61

Rock Deformation Tests T25 5-60~5-63

Pumping Tests T33.4 5-76

Radiometric Logging T43 5-91

Eastern Boundary A11.A 3-17

Direct Shear Test T14.4 5-31

Direct Measurement T34.1.1 5-79

Void Ratio T11.9 5-13

Atterberg Limits T11.2 5-9

Spore and Pollen T63.3 5-113

Southern Boundary A11.C 3-19

Laboratory Vane Shear Test T14.3 5-30

Soil Laboratory Tests T1 5-5

Rock Laboratory Tests T2 5-41

Index Fossil T63.7 5-117

Relative Density T34.2 5-81

A6 3-113

Project Purpose A11.6 3-13

Project Purpose B11.6 4-10

Project Name A11.2 3-9

Project Name B11.2 4-6

Date Finished A11.8 3-15

Date Finished B11.9 4-13

Client ID A11.4 3-11

Client ID B11.4 4-8

Date Started A11.7 3-14

Date Started B11.8 4-12

Project Boundary A11.9 3-16

A11 3-8~3-20

B11 4-5~4-13

Project Leader A11.3 3-10

Project Leader B11.3 4-7

Contractor ID A11.5 3-12

Contractor ID B11.5 4-9

A13 3-24~3-26

B13 4-26~4-29

Project Number A11.1 3-8

Project Number B11.1 4-5
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Modified Compaction Test T13.2 5-23

Casing Depth A3A.4 3-75

Coordinate System A21.2 3-32

Coordinate Survey Methods A21.7 3-37

Coordinate Survey Methods B12.C 4-25

Discontinuity Shear-strength Tests T24 5-58~5-59

Nuclear Radiometer T34.1.2 5-80

Fission Track T61.5 5-106

Slake-durability T21.3 5-45

Vertebrate Fossil T63.5 5-115

Sketch and Photo Direction B14.5 4-34

Water Return A36.4 3-58

Soundness Test T21.8 5-50

Dynamic Tests T17 5-38~5-40

A31 3-43~3-49

A41 3-77~3-80

A51 3-96~3-104

( ) Professional Engineer A22.2 3-39

( ) Professional Geologist or Engineer A41.2 3-78

( ) Professional Geologist or Engineer A51.7 3-102

Strength B21.6 4-41

Soil Strength Tests T14 5-24~5-31

Strength and Penetration Tests T32 5-68~5-71

Sample Description B28.3 4-68

Hydrogen-oxygen Stabl Isotope Analysis T64.3 5-121

Field Vane Shear Test T32.2 5-70

Field Constant Head Tests T33.3 5-75

Field Direct Shear Test T32.1 5-69

Field Density Tests and Sieve Analysis T34 5-77~5-82

Field Density Test T34.1 5-78

Field Permeability Tests T33 5-72~5-76

In-situ Tests T3 5-64

In-situ Instruments T5 5-94

Field Sieve Analysis T34.3 5-82

Field Falling Head Tests T33.2 5-74

Occurrence B12.9 4-22

Sulphate Content T12.2 5-17

Grain Size B21.5 4-40

D Particle-size D Values T11.A 5-14

Particle-size Distribution Tests T11.4 5-11

Standard Penetration Depth A39.4 3-65

C-5



N1 N1 Depth of Standard Penetration Test A39.6 3-67

N2 N2 Depth of Standard Penetration Test A39.8 3-69

N3 N3 Depth of Standard Penetration Test A39.A 3-71

Laboratory Permeability Tests T16 5-34~5-37

B28 4-66~4-68

One-dimensional Consolidation Test T15.1 5-33

Unit Weight T11.7 5-12

Unit Weight T21.4 5-46

Uniaxial Compression Test T23.2 5-54

Chloride Content T12.5 5-20

Surveyor A22.3 3-40

Surveying Company A22.1 3-38

Date Finished A22.4 3-41

A2 3-30

Unconfined Compressive Strength Test T14.2 5-29

Nannofossil T63.1 5-111

Survey Date A3A.1 3-72

Inclinometer T52 5-99

Cone Penetration Test T32.3 5-71

Microfossil T63.2 5-112

Temperature Logging T44 5-92

Technician A51.8 3-103

Testing Company A51.6 3-101

Date Finished A51.9 3-104

A5 3-95

Testing Result ID A52.2 3-106

Testing Standard A51.5 3-100

Path and File Name of Testing Results A54.1 3-109

Chinese Name of Test A51.3 3-98

English Name of Test A51.4 3-99

Name and Model of the Testing Equipment A54.2 3-110

Testing Number A51.2 3-97

Testing Number A52.1 3-105

A22 3-38~3-41

Crosshole Velocity Logging T42.3 5-90

Loading & Deformation Tests T31 5-65~5-67

K-Ar Dating T61.4 5-105

U-series Disequilibrium Method T61.3 5-104

Resistivity Logging T41.1 5-85

Electrical Logging T41 5-84~5-86
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Geological Graphical Symbol Code A62.6 3-119

File Format B14.4 4-33

File Type B14.3 4-32

C-14 dating T61.1 5-102

Carbonate Content T12.4 5-19

Image Path A13.2 3-25

Image Path A14.2 3-28

Image Descriptions A13.3 3-26

Image Descriptions A14.3 3-29

Image Number A13.1 3-24

Image Number A14.1 3-27

Image Number B14.2 4-31

A52 3-105~3-107

Testing Results in Numeric A52.3 3-107

Standard Compaction Test T13.1 5-22

N1 N1 Value of Standard Penetration Test A39.5 3-66

N2 N2 Value of Standard Penetration Test A39.7 3-68

N3 N3 Value of Standard Penetration Test A39.9 3-70

N N Value of Standard Penetration Test(SPT) A39.3 3-64

Standard Penetration Test(SPT) A39 3-64~3-71

Thermoluminescence T61.2 5-103

Date of Field Survey B12.3 4-16

Location B11.7 4-11

Investigator B12.2 4-15

X Outcrop X-Coordination B12.4 4-17

Y Outcrop Y-Coordination B12.5 4-18

Outcrop Type B12.A 4-23

Elevation of Outcrop B12.6 4-19

B12 4-14~4-25

B14 4-30~4-34

Size of Outcrop B12.B 4-24

Outcrop Number B12.1 4-14

Site Type B12.8 4-21

Consolidated-undrained Triaxial Compression Test T14.1.2 5-27

Consolidated-drained Triaxial Compression Test T14.1.3 5-28

Soil Consolidation Tests T15 5-32~5-33

File Format A54.3 3-111

File Description A54.4 3-112

Sonic Logging T42 5-87~5-90

Thin Section T62.1 5-108

Fold Description B23.2 4-56
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B23 4-55~4-56

Fold Axis B23.1 4-55

Point Load Test T23.1 5-53

Fault Activity B24.3 4-59

B24 4-57~4-59

Fault Description B24.2 4-58

Fault Type B24.1 4-57

- Chroma A45.5 3-86

- Chroma B21.3 4-38

- Hue A45.6 3-87

- Hue B21.4 4-39

- Brightness A45.4 3-85

- Brightness B21.2 4-37

Mineralogical Analysis T62 5-107~5-109

Date Finished A41.4 3-80

Falling Head Permeability Test T16.2 5-36

Potential Alkali-silica Reactivity Test T21.9 5-51

Object Number B14.1 4-30

Azimuth A37.4 3-60

A32 3-50~3-53

Drilling Methods A32.3 3-52

A3A 3-72~3-75

Borehole Geophysical Techniques T4 5-83

A37 3-59~3-61

Borehole Measurement A37.5 3-61

Plunge A37.3 3-59

Total Depth A31.4 3-46

Sizes of Drill String A33.3 3-54

Drilling Operator A31.6 3-48

Name of Drilling Project A12.2 3-22

Drilling Company A31.5 3-47

A21 3-31~3-37

Date Finished A31.2 3-44

Date Started A31.1 3-43

Supervisor A31.7 3-49

A3 3-42

X X-Coordination A21.3 3-33

X (TM2 ) X-Coordination(TM2) A21.5 3-35

Y Y-Coordination A21.4 3-34

Y (TM2 ) Y-Coordination(TM2) A21.6 3-36

Elevation of Hole or In-situ-Test Location A21.1 3-31

Drilling & In-situ Test Location A12.3 3-23
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A12 3-21~3-23

A14 3-27~3-29

Hole or In-situ-Test Location Number A12.1 3-21

Penetration Rate A35.3 3-56

Type of Rig A31.3 3-45
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A

Absorption T21.6 4-48

Atterberg Limits T11.2 4-9

Azimuth A37.4 3-60

B

Borehole Geophysical Techniques T4 4-83

Borehole Measurement A37.5 3-61

Bottom A32.2 3-51

Brazilian Test T23.3 4-55

Brightness - A45.4 3-85

Bulk Analysis T64.1 4-119

C

C-14 dating T61.1 4-102

Caliper Logging T45 4-93

Carbonate Content T12.4 4-19

Casing Depth A3A.4 3-75

Chemical Analysis T64 4-118~4-121

Chinese Name of Test A51.3 3-98

Chloride Content T12.5 4-20

Chroma - A45.5 3-86

Client ID A11.4 3-11

Cone Penetration Test T32.3 4-71

Consolidated-drained Triaxial Compression Test T14.1.3 4-28

Consolidated-undrained Triaxial Compression Test T14.1.2 4-27

Constant Head Permeability Test T16.1 4-35

Contractor ID A11.5 3-12

Contractor in Logging A41.1 3-77

Coordinate Survey Methods A21.7 3-37

Coordinate System A21.2 3-32

Core Recovery A34.3 3-55

Core Shape A48.3 3-91

Creep Test T25.3 4-63

Crosshole Velocity Logging T42.3 4-90

Cyclic Triaxial Compression Test T17.2 4-40

D

Date A61.4 3-117

Date Finished A11.8 3-15

Date Finished A22.4 3-41

Date Finished A31.2 3-44

Date Finished A41.4 3-80

Date Finished A51.9 3-104

Date Started A11.7 3-14

Date Started A31.1 3-43

C-10



Dating T61 4-101~4-106

Descriptions of rock and Soil A44.3 3-83

Direct Measurement T34.1.1 4-79

Direct Shear Test T14.4 4-31

Discontinuity Angle A46.3 3-89

Discontinuity Direct-shear Test T24.1 4-59

Discontinuity Shear-strength Tests T24 4-58~4-59

Discontinuity Type A46.2 3-88

Downhole Velocity Logging T42.1 4-88

Drilling & In-situ Test Location A12.3 3-23

Drilling Company A31.5 3-47

Drilling Methods A32.3 3-52

Drilling Operator A31.6 3-48

Dynamic Elastic Modulus Test T25.2 4-62

Dynamic Tests T17 4-38~4-40

E

Eastern Boundary A11.A 3-17

Electrical Logging T41 4-84~4-86

Elevation of Hole or In-situ-Test Location A21.1 3-31

English Name of Test A51.4 3-99

F

Falling Head Permeability Test T16.2 4-36

Field Constant Head Tests T33.3 4-75

Field Density Test T34.1 4-78

Field Density Tests and Sieve Analysis T34 4-77~4-82

Field Direct Shear Test T32.1 4-69

Field Falling Head Tests T33.2 4-74

Field Permeability Tests T33 4-72~4-76

Field Sieve Analysis T34.3 4-82

Field Vane Shear Test T32.2 4-70

File Description A54.4 3-112

File Format A54.3 3-111

Fission Track T61.5 4-106

Flushing Medium A32.4 3-53

Fossil T63 4-110~4-117

Fracture Index A47.3 3-90

G

Geological Analysis T6 4-100

Geological Graphical Symbol A43.3 3-82

Geological Graphical Symbol Code A62.6 3-119

Groundwater Chemical Analysis T64.2 4-120

Groundwater Measurements T51 4-95~4-98

GSA Color System GSA A45.3 3-84
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H

Hole or In-situ-Test Location Number A12.1 3-21

Hue - A45.6 3-87

Hydrogen-oxygen Stabl Isotope Analysis T64.3 4-121

I

Image Descriptions A13.3 3-26

Image Descriptions A14.3 3-29

Image Number A13.1 3-24

Image Number A14.1 3-27

Image Path A13.2 3-25

Image Path A14.2 3-28

Inclinometer T52 4-99

Index Fossil T63.7 4-117

In-situ Instruments T5 4-94

In-situ Tests T3 4-64

K

K-Ar Dating T61.4 4-105

L

Laboratory Permeability Tests T16 4-34~4-37

Laboratory Vane Shear Test T14.3 4-30

Loading & Deformation Tests T31 4-65~4-67

Logging Operator A41.3 3-79

Lugeon Test T33.1 4-73

M

Macrofossil T63.4 4-114

Microfossil T63.2 4-112

Mineralogical Analysis T62 4-107~4-109

Modified Compaction Test T13.2 4-23

Moisture Content T11.1 4-8

N

N Value of Standard Penetration Test(SPT) N A39.3 3-64

N1 Depth of Standard Penetration Test N1 A39.6 3-67

N1 Value of Standard Penetration Test N1 A39.5 3-66

N2 Depth of Standard Penetration Test N2 A39.8 3-69

N2 Value of Standard Penetration Test N2 A39.7 3-68

N3 Depth of Standard Penetration Test N3 A39.A 3-71

N3 Value of Standard Penetration Test N3 A39.9 3-70

Name and Model of the Testing Equipment A54.2 3-110

Name of Drilling Project A12.2 3-22

Nannofossil T63.1 4-111

Northern Boundary A11.D 3-20

Nuclear Radiometer T34.1.2 4-80

O
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Observation Well T51.2 4-97

One-dimensional Consolidation Test T15.1 4-33

Organic Matter T12.1 4-16

P

Particle-size D Values D T11.A 4-14

Particle-size Distribution Tests T11.4 4-11

Path and File Name of Testing Results A54.1 3-109

Penetration Rate A35.3 3-56

pH Value pH T12.3 4-18

Piezometer T51.1 4-96

Plate Loading Test T31.1 4-66

Plunge A37.3 3-59

Point Load Test T23.1 4-53

Porosity T21.2 4-44

Potential Alkali-silica Reactivity Test T21.9 4-51

Pressure Gauge T51.3 4-98

Pressuremeter / Dilatometer Test T31.2 4-67

Professional Engineer ( ) A22.2 3-39

Professional Geologist or Engineer ( ) A41.2 3-78

Professional Geologist or Engineer ( ) A51.7 3-102

Project Boundary A11.9 3-16

Project Leader A11.3 3-10

Project Name A11.2 3-9

Project Number A11.1 3-8

Project Purpose A11.6 3-13

Pumping Tests T33.4 4-76

R

Radiometric Logging T43 4-91

Relative Density T34.2 4-81

Resistivity Logging T41.1 4-85

Resonant Column Test T17.1 4-39

Rock Deformation Tests T25 4-60~4-63

Rock Direct-shear Test T23.5 4-57

Rock Index-properties Tests T21 4-42~4-51

Rock Laboratory Tests T2 4-41

Rock Quality Designation RQD A42.3 3-81

Rock Strength A4A.3 3-93

Rock Strength Tests T23 4-52~4-57

S

Sample Number A38.3 3-62

Sample Number A51.1 3-96

Sampling Method A38.4 3-63

Self-potential Logging T41.2 4-86
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Sizes of Drill String A33.3 3-54

Slake-durability T21.3 4-45

Soil Chemical Tests T12 4-15~4-20

Soil Classification Tests T11 4-6~4-14

Soil Compaction Tests T13 4-21~4-23

Soil Consolidation Tests T15 4-32~4-33

Soil Laboratory Tests T1 4-5

Soil Strength A4A.4 3-94

Soil Strength Tests T14 4-24~4-31

Soil Type T11.0 4-7

Sonic Logging T42 4-87~4-90

Soundness Test T21.8 4-50

Southern Boundary A11.C 3-19

Specific Gravity T11.3 4-10

Specific Gravity T21.5 4-47

Spore and Pollen T63.3 4-113

Standard Compaction Test T13.1 4-22

Standard Penetration Depth A39.4 3-65

Standard Penetration Test(SPT) A39 3-64~3-71

Static Elastic Modulus Test T25.1 4-61

Strata Name A62.5 3-118

Stratigraphic Classification Operator A61.3 3-116

Stratigraphic Classification Project Name A61.2 3-115

Stratigraphic Classification Project Number A61.1 3-114

Strength and Penetration Tests T32 4-68~4-71

Sulphate Content T12.2 4-17

Supervisor A31.7 3-49

Survey Date A3A.1 3-72

Surveying Company A22.1 3-38

Surveyor A22.3 3-40

Swelling Test T21.7 4-49

T

Technician A51.8 3-103

Temperature Logging T44 4-92

Testing Company A51.6 3-101

Testing Number A51.2 3-97

Testing Number A52.1 3-105

Testing Result ID A52.2 3-106

Testing Results in Character A53.1 3-108

Testing Results in Numeric A52.3 3-107

Testing Standard A51.5 3-100

Thermoluminescence T61.2 4-103

Thin Section T62.1 4-108
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Top A32.1 3-50

Total Depth A31.4 3-46

Trace Fossil T63.6 4-116

Triaxial Compression Test T14.1 4-25

Triaxial Compression Test T23.4 4-56

Triaxial Permeability Test of Soil T16.3 4-37

Type of Rig A31.3 3-45

U

Unconfined Compressive Strength Test T14.2 4-29

Unconsolidated-undrained Triaxial Compression Test T14.1.1 4-26

Uniaxial Compression Test T23.2 4-54

Unit Weight T11.7 4-12

Unit Weight T21.4 4-46

Uphole Velocity Logging T42.2 4-89

U-series Disequilibrium Method T61.3 4-104

V

Vertebrate Fossil T63.5 4-115

Void Ratio T11.9 4-13

W

Water Consumption A36.3 3-57

Water Content T21.1 4-43

Water Return A36.4 3-58

Water Table Depth A3A.3 3-74

Water Table Elevation A3A.2 3-73

Weathering Grades A49.3 3-92

Western Boundary A11.B 3-18

X

X-Coordination X A21.3 3-33

X-Coordination(TM2) X (TM2 ) A21.5 3-35

X-ray Diffraction X T62.2 4-109

Y

Y-Coordination Y A21.4 3-34

Y-Coordination(TM2) Y (TM2 ) A21.6 3-36
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