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1.0.1

1.0.2



&“

2.1.1

( . .

geotechnical engineering, geotechnology

N

» & »

soil mechanics

b

rock mechanics

foundation engineering

b

“«

»



10

11

12

engineering geology

~ hY

environmental engineering geology

AN

earthquake engineering

hY

disaster geology, hazard geology

N AY A A

( )
hydrogeology, (groundwater hydrology)

AY > Ay

groundwater dynamics

environmental hydrogeology

hydrochemistry



14

15

16

17

18

19

hydrogeochemistry

environmental geochemistry

isotope geology

offshore engineering

mathematical geology

aerial geology



remote sensing geology

2.2.1

atmosphere

hydrosphere

biosphere

earth crust

mantle

core

lithosphere



2.3.1 >

geomorphology, relief

~

&« »

land form

landform unit, geomorphic unit

>

microrelief

flood plain, valley flat

alluvial plain

delta
QD)



10

11

12

13

14

15

16

fossil river course, fossil stream channel

fluvial terrace

alluvial fan

diluvial fan

talus apron

shallow flat ravine

A ?

gully

divide

karst



17

18

19

20

21

22

karst hase-level

degree of karstification

) )

karst land feature, karst landform

solution cave, karst cave

AY

sinkhole

karstic earth cave

2.4.1

clay mineral
2 um ( 5um)

o



kaolinite

bl AN
montmorillonite
b
b
illite
mica
feldspar

quartz



SiO . 1 AY 2

b > Ay b4 70
» -3

8

rock
9

strong rock

30MPa o

10

weak rock

30MPa o

11

rock structure
12

rock texture
13 ( )

magmatic rock (igneous rock)
14

granite

A A Y *

15

rhyolite

10



16

diotite

»

17

andesite

’ o

18

gabbro
19

basalt

s

s N °
20

syenite
21

trachyte

s o

22

sedimentary rock
23

cement , binder

24
11



25

26

27

28

29

30

31

32
12

type of cementation

~

conglomerate

2mm
breccia

2mm,
claystone
mudstone
shale
sandstone

0. 075~2mm
quartzite
8% o

.



limestone

o CO 2

33

marl
25~50% °
34

dolomite

o b *

35

metamorphic rock
3

gneiss

hY A ~ *
b o

37

marble
38

slate
39

schist

13



40

41

42

43

44

45

phyllite

tectonite

fault breccia

mylonite

inclusion

filling material

2.5.1

geological body
14



geologic texture, geologic structure

b

attitude

strike

dip

fold

anticline

15



10

11

12

13

14

15

16

syncline

structural basin

fault

normal fault

reverse fault

30

transcurrent fault, strike—slip fault

o

)

active fault

slickensides

16

(

)0



17

18

19

20

21

22

23

24

25

rupture, fracture

causative fault, seismogenic fault

b

fracture zone

joint

joint set

( )

joint frequency

fissure, crack

fracture porosity, fissure porosity

stereographic projection

17



18

2.6.1

sediments

till

sorting

roundness

scour depth, erosion depth

o

frost depth



weathering
b hY o
8
weathering crust. weathered crust
b b
9
degree of weathering
10
weathered zone
? :
2.7.1 ’
1
geophysical prospecting, geophysical exploration
A b
b AN
2

engineerign geophysical prospecting

AN

19



comprehensive geophysical method

b4 ©

4

sonic prospecting , acoustic prospecting , acoustic exploration
5

telluric (electric) field

E o

6

natural electric field
7

natural electric field method

~ b4 Y

8

electrical prospecting, electrical exploration

AN b4

9

seismic prospecting, seismic exploration

~ A b ~ A Y
10

magnetic prospecting , magnetic exploration

* b

20



11

12

13

(

14

15

16

17

18

)

gravity prospecting, gravity exploration

radioactivity prospecting

geophysical logging

electric logging

)

resistivity logging

)

temperature logging

drift logging

(

)

(

21



radioactivity logging

( A Y ) b4

19

hole diameter measurement

¢ ) .

20

down-hole method

b

21 ( )

up-hole method (borehole method)

b

22

cross hole method

( . )

23

remote sensing technique

( A Y A Y )
Ay b4

24

infra-red acquisition, infra red detection
25

geological interpretation of aerial photograph
22



26

27

28

geological interpretation of satellite photograph

hY hY
-] o
transducer
Al A Y Al N hY
o
( . )
probe
» ~»
o A Y o b4
o
2.8.1 ’
exploration
hY hY

exploratory line

o

3
exploratory spot, exploratory point

~ hY ~

¢

(

)

23



exploration hole (well)

C J
5 C )
exploration production hole (well)

b

6
exploratory trench, test trench
, 0. 8m,
7
adit
8
exploratory pit, test pit exploratory shaft
0. 8~2. 2m? s 20m,
9
inclined shaft
( 35°)
10
shaft, vertical shaft
b
11
rod sounding
b4
12

trenching
24

3m,

(

)0



13

14

15

16

17

18

19

20

21

( )
test-pitting

drilling , boring

borehole, drill hole

drill hole structure

~ o

rotary drilling

percussion drilling, churn rilling

shot drilling

follow-down drilling

b 4

core drilling
25



22

23

24

25

26

27

28

29

26

vibro—boring, vibro-drilling

mud flush drilling

air flush drilling

rock-drillability

core recovery, cote extraction

flush fluid

direct circulation

~

reverse circulation

>



30

mud, slurry

31

mud cake

32
flush fluid loss

33
lost circulation interval

4 o

34
drilling rig

) o o
35

drill bit, drilling bit

36

auger

o

37

spoon bit

)

27



o

38
percussion bit, chopping bit

b

39

bucket auger

40

hailer
41

drill rod

* o

42

casing

« D

43

core barrel
44

sampler, sampling tube
45

area ratio
28



46

inner clearance ratio

47

outer clearance ratio

48
thick wall sampler
75~100mm, 13~20% ,
49
thin wall sampler
75~100mm, 10% (
0 10% 13% ( 0.5~1.0),
50

ringed-line barrel sampler sampler, thin walled shoe and
barrel sam-pling assem
b b4

o

51
rotary sampler, double core barrel sampler
b b

o

b2

piston sampler

29



53

bydraulic piston sampler

54
Shelby tube sampler
Shelby ,
50. 8mm, 76.2mm 127mm ’
1. 24mm, 1.65mm 3. 05mm,
55

undisturbed soil sample

56

disturbed soil sample

2.9.1 ’

1

topographical map
2

geomorphologic map
3

geological map
4

quaternary geology map

~ >

30



10

11

12

drift map, overburden map

bedrock map

geological structure map

geological section, geological profile

field-acquired geological profile

transverse profile, cross-section
1.

longitudinal profile
1.
2.

composite columnar section

we

31



13
fence diagram
X7, YZ

14

rose diagram of joints

32



3.1. 1 ’

unified soil classification system

plasticity chart
b b4

o (A. Casagrande)

residual soil

slope wash

diluvial soil

1942

b4

33



10

11

12

13

14

alluvium, alluvial soil

b >

eolian deposit

matrine soil

organic soil

peat

swamp soil, marsh soil

boulders
s 200mm
50% o

blocky stones
. 200mm

50% o

34



gravels, cobbles

> 20mm
50%, 200mm
50% o
15
angular gravels, angular cobbles
s 20mm
50%;, 200mm
50% o
16
fine gravels, pebbles
’ 2mm
50%, 20mm
50% o
17
angular fine gravels, angular pebbles
. 2mm
50%, 20mm 50%
18
sand
0. 075mm 50%,
2mm 50% .
19
gravelly sand
2mm 25~50% .
20
coarse sand
0. 5mm 50%,
2mm 25%; .

35



21

medium sand

0. 25mm 50%,
0. 5mm 50% o
22
fine sand
0. 075mm 85%,
0. 25mm 50% .
23
silty sand
0. 075mm 50~85% R
24
silt
0. 075mm 50%,
10 o o
25
sandy silt
0. 005mm 10%
26
clayey silt
0. 005mm 10% o
27
sandy loam
€ Y(TI7T—T74)
’ 3, 10 o
28

silty loam, sandy loam, clayey silt
s >
1, 7; 3%—10% o
36



29
cohesive soil
10 o °
30
silty clay
10, 17 °
31
clay loam, lean clay
€ y (TJ7—
74) ’ 10, 17 °

17 ’ o
32
clay

33
red clay, lateritic soil
33 y ’
N o 50,

34
fissured clay

35

lattice clay

36
soft clay

37



37

38

39

40

41

42

43

soft organic clay, mud

1. 5,

b4
frozen soil
b
expansive soil, swelling soil
b ’
salty soil, saline soil
)
collapsible soil, slumping soil
N b
b
loess
fill

38



44

45

46

47

48

49

50

51

b2

plain fill

miscellaneous fill
hydraulic fill, dredger fill
backfill

engineered fill

( )

varved clay

normally consolidated soil

underconsolidated soil

overconsolidated soil

39



40

3.2.1 s

physical properties

homogeneity

heterogeneity

homeogeneous stratum, homogeneous layer

b ~

heterogeneous layer, heterogeneous stratum

b b

isotropy

. Do

anisotropy



. Do

8
isotropic medium
b AY
9
anisotropic medium
b A Y
10 C D
grain size, particle size
& »”
11
fraction
12
grain size distribution ; gradation ; grading ; granulometric dis-
tribution
3 »” [
»
13 ( )

grain size distribution curve; grading curve; granulometric

curve; grain accumulation corve

( > )
14
effective grain size, effctive diameter
10% o

11



15

mean diameter

50%

16

constrained diameter

60%

17

coefficient of uniformity
18

coefficient of gradation

D#/DeoD1o o Di1os D3os Deo

10%, 30% 60% o

19

roundness

s

20

sphericity

Dy/D. o D4

5 De o

21

specific surface
22

soil skeleton
23

macro-structure

42



24

25

26

27

28

29

30

31

micro-struture

single grained structure

aggregated structure

flocculent structure

fabric analysis

thixotropy

( )

activity of soil

consistency

0. 002mm

43



32
Atterberg limits

33

shrinkage limit

34
plastic limit (PL)

35
liquid limit (LL)

36
plasticity indes (PI)

37
liquidity index

38

water content ratio

39
density

40
bulk weight, unit weight
14



41

42

43

44

45

46

47

48

dry unit weight

buoyant unit weight, submerged unit weight

saturated unit weight

moisture content, water content

degree of saturation

porosity

void ratio

relative density

o

45



49

50

51

52

53

54

55

56

critical void ratio

compactness

shrinkage

volumetric shrinkage, bulk shrinkage

expansibility, expansiveness

free swell

slaking

collapsibility
( ) ,

46



b7

58

59

60

61

62

63

self-weight collapsibility

frost heave

thaw collapsibility

absorption rate of rock

water saturation of rock
150

o o

water-saturation coefficient of rock

o

frost resistibility of rock

3.3.1 s

47



48

mechanical properties

total stress

effective stress

( )

neutral stress (neutral pressure)

o

5

pore water pressure

excess pore pressure

pore pressure parameters

’

)

dissipation of pore water pressure



10

11

12

13

14

15

16

17

stress path

Mohr’s circle
X [ Y ’

relation of nonlinear stress-strain

elastic medium

elastic half space

Poisson’s ratio

modudlus of elasticity, elastic modulus, Young’s modulus

’

viscoelasticity

elastoplasticity
49



18

19

20

21

22

23

elastic zone

plastic zone

Von mises yield criteria
1913

Tresca yield criteria
1864

2 o

Mohr-Coulomb yield criteria

Drucker-Prager yield criteria

50



24 —

Coulomb-Terzaghi criteria

K.

25
rheological property

— (
’ o 2'
0 3

26

creep
27

dilatancy

b4

28

shear strength

29
peak shear strength

51



30

residual shear strength

31
long-term shear strength

( )

32

Mohr s envelope

33 ( N

cohesion

34 ( )

apparent cohesion

35

pseudo-cohesion

36 ( )

adhesion

37
52



38

39

40

41

42

43

44

45

angle of internal friction

angle of external friction

angle of repose

b

effective cohesion

effective angle of internal friction

undrained shear strength

C $=0

consolidation

compressibility

C

initial consolidation (compression)

b

53



46

primary consolidation

47 ( )
secondary consolidation (compression)

*

48
isotropic consolidation (1C)
(
) o
49
anisotropic consolidation (AC)
b
50
coefficient of consolidation
51
degree of consolidation
b4
52 ( )
preconsolidation pressure
53 ( N

54



)

quasi-preconsolidation pressure, pseudo-preconsolidation

pressure
( N
) o ,

s °
54

overconsolidation ratio (OCR)

¢ D 0

55

coefficient of compressibility

’

56

compression index
57

recompression index
58

coefficient of (volume) compressibility

, ( Do

59

modulus of compressibility

s °

60

modulus of deformation

55



61

62

63

64

65

66

67

68

56

bulk modulus
QD)

shear modulus

initial tangent modulus

tangent modulus

secant modulus

rebound modulus

unloading modulus

pressuremeter modulus

(

)



69 ( )
coefficient of secondary consolidation (compression)

, ¢ ( —

70

initial collapse pressure

71
coefficient of collapsibility

o b

72

tensile strength of rock

73

softening coefficient of rock

74

rock strength loss

( —25C) 10~25

75

coefficient of rock resistance

76 ( )
57



point load index, point load strength index

3.4.1 s

granulometric analysis , grain-size distribution analysis, me-

chanical analysis

C
2
compaction test, Proctor test
b4 b b
b4
3
swelling pressure test
b4
4 ( )
uniaxial compression test, (unconfined compression test)
b
5

simple shear test

58



10

11

12

direct shear test

4 o

( )
unconsolidated undrained test (UU) (quick test)

( )
consolidated undrained test (CU); (consolidated quick test)
b b4
( )
consolidated drained test (CD); (slow test)
b b4
( )

compression test; (consolidation test)

4 Y
( )
triaxial shear test; (triaxial compression test)
b4 b
> o
dynamic triaxial test
’ s
o . >

59



13

resonant column test

14

deviator stress, deviatoric stress

o

15
Brazilian tensile strength test
0.5—1.0
b4
16
California bearing ratio test (CBR)
b b
b b
17
point load test
18

in-situ tests

60

(CBR),



19
static penetration test static cone test, cone penetration test
(CPT)

20
Dutch cone

21
cone penetration test with pore pressure measurements,

piezocone test

N ’ o
’ o
22
dynamic penetration test, dynamic sounding
>
s s
23
standard penetration test (SPT)
63. 5kg ’ 76cm ’
15¢m, 30cm s
o ’

61



o

24 ( )

Pressuremeter test

25
vane test, field vane test (FV), vane shear test

4

26
plate loading test

27

screw plate loading test

28

in-situ shear test

29

stress relief method

62



30

31

32

33

34

35

stress recoverv method

over-coring method

doorstopper method

o

(

hydraulic fracturing

full scale test

scale effect

63



3.5.1 s

foundation soil, subgrade, subsoil

o

bearing layer, sustaining layer

o

underlying layer

compressed layer

contact pressure

surcharge

effective overburden pressure

*

additional stress, superimposed stress, load-induced stress
64



10

11

12

13

14

15

16

Newmark chart
1942

pressure bulb

critical pressure

foundation failure

shear failure

general shear failure

local shear failure

65



17

18

19

20

21

22

23

66

punching failure

progressive failure

sliding of foundation

allowable load

allowable bearing capacity

ultimate bearing capacity

factor of safety

settlement



24

25

26

27

28

29

30

31

( )
differential settlement

angular distortion

tilting

bottom heave

earth pressure at rest
1.

active earth pressure

passive earth pressure

Rankines earth pressure theory

1857



32

Coulomb s earth pressure theory

b b

* o
b4 b

33

slope stability

b4

34

stability number
35

method of slices

( >
) * b4
2

36

68



limit equilibrium method

37

constitutive equation

38
Cambridge model (Cam-model)
(Roscoe)
39
cap model
» b
’ b
Drucker-Prager (D—P)
Drucker-Prager o
40 —

Lade-Duncan model (LD model)



41 —
Duncan-Chang model

42
finite element method

~ A

43
finite difference method

AY ~

44
boundary element method

AY ~

*

45
initial condition
b

70



A hY o

46

boundary condition
47 ( )

coefficient of subgrade reaction (Winkler s coefficient)
48

Winkler’s hypothesis

b
4 o
3.6.1 .

1

bedrock

b4

2

free face
3

rock mass
4

structural element

71



10

11

( )
structural plane (discontinuity)

b hY

weak plane

weak intercalated layer

( )
discontinuity waviness; (joint waviness)

o

( )
joint roughness coefficient (JRC)
(Barton. N.R)
0~20,

structural pattern of rock mass

Griffith fracture, Griffith crack

72



12

size effect of rock mass

13
confining pressure effect, confined pressure effect, ambient

Pressure effect

14

engineering geological classification of rock mass

b4 b4
b o

15

Protodyakonoy s number

» b4

16

rock weathering index
17

coefficient of fissuration
18

competence of rock
73



o H

0.75, ; 0.5—0.75, 5

0.35—0.5, 5 0.2—0. 35, 5
0.2, .

19 ( )

intactness index of rock mass ; (velocity index of rock mass)

20
rock quality designation (RQD)
? ’ 10(:In

21

rock quality index

22

rock mass quality designation

23

deformation coefficient of rock mass

24

reduction factor of rock modulus

25
tunnelling quality index
74



26

rock mass stability

27
fissure spacing-span ratio
b
28
stand-up time
29
ground stress, geostaic stress
30
initial stress
31
tectonic stress
32
residual stress
33

induced stress

34



ground stress field, geostatic stress field

o

35

underground opening, underground chamber
36

tunnel
37

surrounding rock , ambient rock
38 ( )

secondary stress state; (surrounding rock stress)
39

factor of stress-concentration in surrounding rock
40 ( . )

rock pressure

b4 [

41

stress relaxation
42

loosened zone, loose zone
76



43

44

45

46

47

48

49

50

natural self-supporting arch

non-uniform rock pressure

overburden

overburden pressure

internal water pressure

k4 o

external water pressure

underground opening stability evaluation

b4

cave in, roof fall

77



51
sidewall spalling, sidewall slabbing , sidewall scaling

AY °©

b2
bottom heave, bottom squeeze

b

53

rebound
54

rockburst
55

mined-out area

56

mininng subsidence

57 ( )
pilot tunnel

]

58
full face method

78



59
top heading method

60
side drift method

61
multi-drift method

62
top heading and bench method

b b4

63
shield method, shield tunneling

64
pneumatic sealing method

b ’

65
freezing method, freezing process

hY 2 *

66
79



67

68

69

70

overbreak

invert, inverted arch

side Wall

lining

combined bolting and shotcreting

3.7.1

culvert

cofferdam

dike

80



embankment

5

dam

b »

6

tailings dam, tailings fill dam

3.8.1 s

1

ground treatment, soil treatment, soil improvement

b

2

soil stabilization, soil improvement, soil reinforcement

b4 ~ A Y

3

cushion
4

admixture stabilization
5

81



preloading

6
sand drain
7
geodrain, wick drain, cardboard drain method
*
8 ( )
vacuum method (vacuum preloading )
»
1 1
9
deep compaction
’
10
compaction pile
b >
11
lime pile, lime column
( ) ’
12

vibroflotation
82



13

14

15

16

17

%

18

deep mixing method, mixed-in-place piles

~

chemical stabilizaion

jet grouting

grouting
A Y A Y
b4 A Y
~ b4 AY Y
curtain grouting
b4
» &% »
b b

compaction grouting

83



19

20

21

22

23

24

25

26

dynamic consolidation, heavy tamping

geosynthetics , geotextiles

hY N > -]
o A Y N
b o
geotextile
A Y A Y
o
geomembrane
o

geocushion, geospacer

reinforced earth

thermal stabilization
° . (400~600°C)
N (1000°C ) °

underpinning

84



27

28

29

30

31

32

33

retaining wall

hY 4

slide-resistant pile

anchoring, bolting

earth anchor, ground anchor, tieback

>

shot creting, guniting

A

french drain, mole drain

root pile

250mm,

85



3.9.1

foundation, footing

shallow foundation, shallow footing

deep foundation

5m o N N

embedment depth

spread footing

strip foundation, strip footing

o

raft foundation, mat foundation

b4

slab foundation

86

5m



10

11

12

13

14

15

grillage foundation, grillage raft

combined footing

b

box foundation

A > A ?

floating foundation, compensated foundation

b

open caisson

caisson

foundation beam, grade beam

87



16

17

18

19

20

21

22

23

pile foundation, piled foundation

pile group

pile cap

highrise pile cap

buried pile cap

friction pile

end bearing pile

88



24

25

26

27

28

29

30

31

socketed pile

displacement pile

small displacement pile

nondisplacement pile

precast concrete pile

sheet pile

jet-grouted pile

cast-in-place pile

~ A AN

89



32

driven cast-in-place pile

33
Franki pile

34

pier

800mm o
35
belled pier, under-reamed pier

o

36

passive pile

37
soldier piles, tangent piles

o

38
diaphragm wall, slurry wall

90



39

40

41

42

43

44

45

46

bracing

well-point dewatering

ultimale bearing capacity of pile

’

allowable pile bearing load

end resistance, point resistance

skin friction of pile

adhesion factor of pile

negative skin friction, dragdown

1/3

1/2

91



47
partial safety factors of pile

b4

48

maintained load pile test

25%,

° 2
49

constant rate penetration test of pile
50

dynamic measurements of pile

b4
b4 AY

51

pile driving analyser

b
3.10.1

1

92



free vibration

forced vibration

damped vibration

harmonic vibration

periodical vibration

steady-state vibration

transient vibration

random vibration

vibration attenuation

93



10

11

12

13

14

15

16

o

17

logarithmic decrement

damping

internal damping

critical damping

geometrical damping, radial damping

amplitude

amplitude of vibration

phase difference

94



18

19

20

21

22

24

25

26

petiod

circular frequency

20 o

resonance

disturbing force

vertical vibration

o

23

sliding oscillation

rocking oscillation

torsional oscillation, yawing oscillation

coupled vibration
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27

28

29

30

31

32

33

34

96

stiffness of foundation soil

’

coefficient of subgrade reaction

degrees of freedom
single-degree-of-freedom system
— — ( )
mass-spring-dashpot system; (lumped-coefficient system)
( ) b o

lumped-mass

( )

natural frequency



35

36

37

38

39

40

41

42

mode of vibration

peak velocity

dynamic magnification factor

dynamic displacement

frequency ratio

mass ratio

damping ratio

ratio of moment of inertia, inertia ratio

mechanical impedance
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43

admittance

44

foundation isclation

45

elastic wave
46

body wave

b AY 3

47 ( )

shear wave; (transverse wave)

(-] A Y S

48 ( N )

compression wave; (longitudinal wave, dilational wave)

hY hY P o

49

surface wave
50

Rayleigh wave

98



51

wave equation

52
power spectral density

> AY

o
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4.1.1

engineering investigations

geotechnical investigations, geotechnical study

hY

detailed geotechnical investigation report

’

categorization of geotechnical projects

100

.



10

11

walk—over survey, site reconnaissance
*

o

engineering geological mapping

>

point of observation, geologic observation point

A A

siting investigation

preliminary geotechnical investigation

’

detailed geotechnical investigation

b

investigation during construction

101



12

13

14

15

16

17

geological suitability of site

site stability

site complexity

(

engineering geological analogy

engineering geological condition

engineering geologic unit

102



18

engineering geologic zoning

19
engineering geological map
20
engineering geological evaluation
*
b4 b
21
engineering geological investigation
22
geotechnical analysis and evaluation
> AY b4
b
’
b A
23

on site inspection, in-situ inspection

’

103



24

on site monitoring, in-situ maonitoring

25
back analysis, back calculation
b4
; Al hY
26
geotechnical investigations report, geotechnical study report
b A Y b AY
A Y b 3
4.2.1 ’
1
adverse geologic phenomena, unfavorable geological condi-
tions
* ~ ~ Ay A Y A Y A Y
2

mudflow, debris flow

104



channel roughness, bed roughness

overhanging rock, hanging rock

~ °

( )
toppling collapse; toppling; (avalanche)

b4 o

ground fracturing, ground fissuration

A Y A Y A Y A Y
(=]
piping
1 b4
b4
b o
quicksand

land subsidence

105



10
subsidence

A

11
landslide , slide

12

sliding surface, sliding plane, slip surface

13

sliding zone

14
slide bed, sliding bed

15

slide mass, sliding mass

16

slide tongue

17
head scarp, slip cliff

b

18

slide cracks

106



19

20

21

22

23

24

25

26

27

slide axis

fossil landslide

consequent landslide
insequent landslide
shallow slide

deep slide, deep landslide

( )

slumping slide

retrogressive slide, retrogressive landslide

C D

diverted trees, bent trees, tilted trees
107



4.3.1

seismic area, earthquke area

seismic source

epicenter

seismicity

seismic wave

main shock

108



10

11

12

13

14

15

after shock

8

reservoir impounding induced seismicity

earthquake magnitude

seismic intensity, earthquake intensity

basic intensity

site intensity

design intensity

ground motion

bedrock acceleration

109



16
seismic response spectrum

’

» °
*
*

17

microtremour
18

predominant period
19

seismic effect, earthquake effect

b

20

earthquake subsidence
21

liquefaction of sand

110



22

23

24

25

26

27

28

29

30

liquefaction potential

liquefaction index

sand boil

’

dynamic load

A AY

pulse load

cyclic loading

dynamic stress

cyclic stress

( )
hysteresis loop

15m

111



31
backbone curve
32
seismic force
b
o
33
seismic coefficient
o
34
coefficient of seismic effect
A Y
*
35
seismic microzonation, seismic microzoning
b
A Y A Y A Y hY
* b
o
36 ( )

earthquake hazard evaluation

112



5 1.1

( )
watet cycle; (hydrologic cycle)

Ay >

atmospheric water

AY

surface water

soil water

groundwater

hydraulic interrelation

113



10

11

12

13

14

15

origin of groundwater

surface runoff

subsurface runoff

valley, drainage basin

( ) o
( )
drainage area, river basin area, (catchment area)
( Do
groundwater regime
b A Y

type of groundwater regime

zone of variable phreatic level

meteorological factor

114



16

17

18

19

amount of precipitation

~ ~ 14

o (mm) o

amount of evaporation

s (mm)

evaporation of groundwater

hydrological factor

5.2.1 s

aeration zone water

perched water

phreatic water

confined water

115



artesian water

o

6

pore water
7

fissure water
8 ( )

karstic water
9

bound water, combined water

’
) ( Do

10

hydroscopic water

s
) 0

11

pellicular water

’
s

12

capillary water

116



13

gravitational water

14
groundwater origin type
b4 ~ ~
15
condensation water, condensed water
* -3
16
infiltration water
17
connate water
b
18
juvenile water
b o
5.3.1 R
1
hydrogeological condition
2

condition of groundwater occurtrence
117



3
depth of groundwater occurrence
4 ( )
zone of aeration
5
soil water zone
6 ( )
intermediate zone, vadose water zone
7
capillary zone, capillary fringe
8
capillary height, capillary rise
9 ( )
capillary pressure; (capillary tension)
10 ( )
zone of saturation
11

118



12

13

14

15

16

18

19

20

“

aquifer

phreatic aquifer

confined aquifer

finite aquifer

infinite aquifer

permeable layer, pervious layer

[

17 ( )
permeability
water abundance
aquitard
( N )
impervious layer ;impermeable layer ; (aquifuge .aquiclude)
“ ’

»

119



21

artesian slope

22

artesian basin

b

23

artesian region
24

artesian head
25

confined water head, artesian head
26

water-bearing structure
27

water-bearing fracture zone
28

groundwater basin

b

29

groundwater reservoir

b4

30

impervious boundary
120



31

32

33

34

35

36

groundwater divide

groundwater catchment

phreatic surface, water table

(

seepage face (seepage zone)

o

)

storage of water in aquifer

storage of energy in aquifer

5.4.1

seepage

b

~

b4

121



Seepage field

3
water head
4
water head loss
b
5
discharge section, discharge area
6 )
hydraulic gradient
7
seepage velocity, filtration velocity
b4 o
8
actual velocity
b4
9
filtration path, seepage path
10

groundwater flow direction

o L4

122



11

12

13

14

15

16

17

18

19

phreatic curve

flow line, streamline

equipotential line

flow net

laminar flow

turbulent flow

groundwater steady flow

( A Y

groundwater unsteady flow

(

one-dimensional flow

123



20

two-dimensional flow

21
plane flow
22
three—dimensional flow
23
radial flow
24
radial flow
25
Darcys law
26
seepage continuity equation
b
27 ( )

seepage force; (seepage pressure)

124



28

viscosity

5.5.1

groundwater quality

o

( )
water quality analysis (hydrochemical analysis)

’

water sample

solubility

total mineralization of groundwater

b4 b4

’ 105—110C

125



chemical oxygen demand (COD)

7
biochemical oxygen demand (BOD)
8
groundwater hardness
9
hard water
N 6 o 6—9
9 o
10
soft water
3 ’ 1.5—3.0
1.5 o
11
salinity and alkalinity of groundwater
. ( ) o
12
fresh water
lg/L (g/L /s Do
13
saline water
1~10g/L R (1~3¢/
L) (3~10g/L).
14

126



salt water

10~50g /L

15

brine

50g /L

16

acidulous water

pH 6.4 o
6. 4) (pH
17

alkaline water

pH 8.1
~10. 0) (pH
18

groundwater corrosivity

QD TN ¢

19

mineral water

20

dissolution

o

21 ( )
lixiviation, leaching

> ~

o

5.0),

10. 0),

(pH

(pH

5.0~

8.1
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22

23

24

25

26

27

28

29

eluviation

concentration

jon exchange

sorption

precipitation

mixing of groundwater

decarbonation

4

desulphiidation
128

’ COZ

CO;



’ SOF~

H.S o
30
molecular diffusion
s
s °
31
hydrodynamic dispersion
s
s s
32
convective dispersion
s s
33
immiscible displacement
( .
) , ,
3
environmental capacity of groundwater
’
’ o
35
groundwater environmental background value
( ) ,
36

groundwater pollution
129



37
water pollution indices
38
initial value of groundwater pollution
b
39
groundwater quality model
40
groundwater quality deterioration
1 o
41
seawater intrusion, seawater encroahment
b4
42
sanitary protective zone of groundwater
b b4
* A A Y
b
43

self-purring of aquifer

b

130



44

enviromental quality assessment of groundwater

14

]

45

environment impact assessment of groundwater

5.6.1

hydrogeological survey, hydrogeological mapping

’

hydrogeological drilling

’

hydrogeological investigation

)\
131



preliminery hydrogeological investigation

AN ~

5

detailed hydrogeological investigation

b
b »

6

hydrogeological map
7

composite hydrogeological map
8

contour map of groundwater
9

isopiestic contour map of groundwater
10

groundwater chemistry map, hydrochemical

groundwater

132

map of



11
hydrogeological profile
5.7.1 ’
1
geothermal resources
5000m , 15C N
2
geothermal field
3 ( )
geothermal gradient; (geothermal increment rate)
b b
4
heat transfer, thermal transmission
5
thermal diffusion
6

heat convection

133



heat radiation, thermal radiation

5.8.1

groundwater outcrop

spring

ascending spring

descending spring, gravity spring

k4

contact spring

overflowing spring

thermal spring, hot spring
134



10

11

12

13

14

15

16

17

20C o

boiling spring

mineral spring

completely penetrating well, well of complete penetration

o

partially penetrating well, well of partial penetration

o

production well

open well
1m, 0.1 o

composite well

~ o

collector well

radial well

recharge well, injection well
135



18
tubular well
1000mm .

19

well structure

20 )
well (borehole) diameter

¢ °
21

well deflection
G s

22

well casing, well tube

23
well filter, screen pipe, filter pipe

24
settling pipe

25

gravel pack

136

(

)

0.1



26

27

28

29

30

31

32

33

inverted gravel filter

well washing

A ~

sealing , plugging

outside sealing of well

well eruption

well temperataure

well spacing

137



horizontal gallery

5.9.1

sand box model

model of fissuration

constant head permeability test

b4

falling head permeability test

in-situ permeability test
b4

’ *

injection test
138



10

11

12

13

pumping test

) ,

packer permeability test

groundwater connectivity test

b

groundwater tracer test

electrical analogy

(D)
pumping hole (well)

)

observation borehole (well)

(

139



14

15

16

17

18

19

20

21

¢ )

static water level (head)

C e

drawdown level

C ).

steady water level

drawdown

residual drawdown

b

depression cone

submergence tatio

specific well yield, specific well capacity
140



22

23

24

25

26

27

28

maximum yield of dfillhole

character curve of well

well loss
( )
rational filter length; (effective filer length)
)
b

well interference

effective zone

hydrogeological parameters

141



29
permeability coefficent, filtration coefficient, coefficient of

permeability

30
specific permeability, intrinsic permeability

b4

31
storage coefficient, storativity
b4
32
transmissivity
b
33
piezometric conductivity
b o
34
thermal conductivity
35

rainfall infiltration coefficient

142



36

37

38

39

40

41

42

43

recharge rate

specific yield

dispersion coefficient

unwatering coefficient, depletion coefficient

b b4

( . )

specific storativity

( )
field water retaining capacity; (water retaining capacity)

’ ’

water bearing capacity

effective porosity

143



44

45

46

47

48

49

50

(
leakage factor

well function

(Theis)

radius of influence

Reynolds number

specific discharge

piezometric head

piezometric height

5.10.1

water resources

144



groundwater resources

A

induced resources

systematical analysis of water resources

groundwater recharge

k4 2 A A

rainfall recharge

vertical recharge

leakage recharge

b

lateral recharge increment
145



10

artificial recharge of groundwater

11
cone of recharge
()
12
groundwater consumption rate
13
discharge rate
*
14
lateral discharge
15
evaporation rate of groundwater
16
groundwater storage
)e
17

elastic storage

b

146

(

)



18

19

( Do

artificial storage

groundwater discharge

20

groundwater balance

Ay b ( Ay A )

21

water resources balance equation, equation of hydr-ologic
equilibrium

’ hY

22

23

24

25

water demand

groundwater resources model

numerical method of groundwater resources evaluation

>

analytic method of groundater resources evaluation
147



26

27

28

29

30

31

mining pumping method

b b4

mining intensity method

open well calculation method

water level recovery method

depression cone method

cone balance method

148

(

)



32

mining modulus analogy

(
), s
33
water resources balance method
’
s o
34
compensated dewatering method
’
’ °
35
hydrograph cutting method
’
’ °
36
spring decay coefficient method
’ ’ s
37
spring regime analysis method, spring regimen
s s
s °
38

spring group minimum flow analogy method

~ b4

149



39

40

41

42

43

44

45

method of total karst cutoff

subsurface runoff modulus method

we

rainfall infiltration coefficient analogy method

k4

evaluation groundwater quality

b4

boiler scaling

foaming process

( . )

corroding process, corrosion process

150



46

toxicity indices

47

microbiological indices

5.11.1 s
1
water resources management
s N N N
s
2
groundwater resources management model
’
3
well field
( .
Do
4
yield
s s °
5

rational ; mining of groundwater

b4

151



10

11

12

plan of optimal groundwater mining

? b4

( )
permissible yield; (sustained yield)

b

unwatering , depletion
) o
( )
unwatering yield; depletion yield; (exhaustive yield)

b4 o

excessive mining of groundwater

’

regional descent of groundwater level

groundwater depletion

152



13

14

15

16

groundwater-related hazard

~ >

o

rational utilization of groundwater

benefit of groundwater development and utilization

groundwater monitoring

A

(

)

153



A

zbsorption rate of rock 47
acidulous water 127
acoustic exploration 20
acoustic prospecting 20
active earth pressure 67
active fault ( 16
activity of soil 43
actual velocity 122
additional stress 64
adhesion ( 52
adhesion factor of pile 91
adit 24
admittance 98
admixture stabilization 81
adverse geologic phenomena 104
aeration zone water 115
aerial geology 4

154



aggregated structure 43
after shock 109
air flush drilling 26
alkaline water 127
allowable bearing capacity 66
allowable load 66
allowable pile bearing load 91
alluvial fan 7

alluvial plain 6

alluvial soil 34
alluvium 34
ambient pressure effect 73
ambient rock 76
amount of evaporation 115
amount of precipitation 115
amplitude 94
amplitude of vibration 94
analytic method of groundwater resources 47

evaluation

anchoring 85
andesite 11
angle of external friction 53
angle of internal friction 53

155



angle of repose

53

angular cobbles 35
angular distortion 67
angular fine gravels 35
angular gravels 35
angular pebbles 35
anisotropic consolidation (AC) 54
anisotropic medium 41
anisotropy 39
anticline 15
apparent cohesion 52
aquiclude 119
aquifer 119
aquifuge 119
aquitard 119
area ratio 28
artesian basin 120
artesian head 120
artesian region 120
artesian slope 120
artesian water 116
artificial recharge of groundwater 146
artificial storage 147

156



ascending spring

134

atmosphere 5

atmospheric water 113
Atterberg limits 44
attitude 15
auger 27
avalanche 105

B

back analysis 104
back calculation 104
backhone curve 112
backfill 39
bailer 28
basalt 11
basic intensity 109
bearing layer 64
bed roughness 105
bedrock 71
bedrock acceleration 109
bedrock map 31

157



belled pier 90
benefit of groundwater development and 153
utilization

bent trees 107
binder 11

biochemical oxygen demand (BOD) 126
biosphere 5

blocky stones 34
body wave 98
boiler scaling 150
boiling spring 135
bolting 85
borehole 25
borehole method 22
boring 25
bottom heave 67
bottom squeeze 78
boulders 34
bound water 116
boundary condition 71

bounday element method 70
box foundation 87
bracing 91

158



Brazilian tensile strength test

60

breccia 12
brine 127
bucket auger 28
bulk modulus 56
bulk shrinkage 46
bulk weight 44
buoyant unit weight 45
buried pile cap 88
C
caisson 87
California beating ratio test (CBR) 60
Cambridge Model (Cam-Mode) 69
cap model 69
capillary fringe 118
capillary height 118
capillary pressure 118
capillary rise 118
capillary tension 118
capillary water 116
capillary zone 118

159



cardboard drain method

82

casing 28
cast-in-place pile 89
catchment area 114
categorization of geotechnical projects 100
causative fault 17
cave in 77
cement 11

channel roughness 105
character curve of well 141
chemical oxygen demand (COD) 126
chemical stabilization 83
chopping bit 28
churn drilling 25
circular frequency 95
clay 37
clay loam 37
clay mineral 8

clayey silt 36
claystone 12
coarse sand 35
cobbles 35

160



coefficient of collapsibility

57

coefficient of compressibility 55
coefficient of (volume) compressibility 55
coefficient of 54
coefficient of gradation 42
coefficient of fissuration 73
coefficient of permeability 142
coefficient of rock resistance 57
coefficient of secondary consolidation 57
(comprssion)
coefficient of seismic effect 112
coefficient of subgrade reaction 79]6’
coefficient of uniformity 42
cofferdam 80
cohesion 51
cohesive soil 37
collapsible soil 38
collapsibility 46
collector well 135
combined bolting and shotcreting 80
combined footing 87
combined water 116

161



Combridge model (Cam-model) 69
compaction grouting 83
compaction pile 82
compaction test 58
compactness 46
compensated dewatering method 149
compensated foundation 87
competence of rook 73
competely penetrating well 135
composite columnar section 31
composite hydrogeological map 132
composite well 135
comprehensive geophysical method 20
compressed layer 64
compressibility 53
compression index 55
compression test 59
compression wave 98
concentration 128
condensation water 117
condensed water 117
condition of groundwater occurrence 117
cone balance method 148

162



cone of recharge

146

cone penetration test (CPT) 61
cone penetration test with pore pressure 61
measurement

confined aquifer 118
confined water 115
confined water head 120
confined pressure effect 73
confining pressure effect 73
conglomerate 12
connate water 117
consequent landslide 107
consistency 43
consolidated undrained test (CU) 59
consolidated drained test (CD) 59
consolidation 53
consolidation quick test 59
consolidation test 59
constant head permeability test 138
constant rate penetration test of pile 92
constitutive equation 69
constrained diameter 42
contact pressure 64

163



contact spring

134

contour mat of groundwater 132
convective dispersion 129
core 5

core barrel 28
core drilling 25
core extraction 26
core recovery 26
corroding process 150
corrosion process 150
Coulomb-Terzaghi criteria 51

Coulomb’s earth pressure theory 68
coupled vibration 95
crack 17
creep 51

critical damping 94
critical pressure 65
critical void ratio 46
cross hole method 22
cross-section 31

culvert 80
curtain grouting 83
cushion 81

cyclic loading 111
cyclic stress 111

164



dam 81
damped vibration 93
damping 94
damping ratio 97
Darcy’s law 124
debris flow 104
decarbonation 128
deep compaction 82
deep foundation 86
deep landslide 107
deep mixing method 83
deep slide 107
deformation coefficient of rock mass 74
degree of consolidation 54
degrees of freedom 96
degree of karstification 8

degree of weathering 19
degree of saturation 45
delta 6

density 44
depletion 152
depletion coefficient 143

165



depletion yield

152

depression cone 140
depression cone method 148
depth of groundwater occurrence 118
descending spring 134
design intensity 109
desulphidation 128
detailed geotechnical investgation 110(:)1’
detailed hydrogeologic investigation 132
deviator stress 60
deviatoric stress 60
diaphragm wall 920
differential settlement 67
dike 80
dilatancy 51
dilational wave 98
diluvial fan 7
diluvial soil 33
diorite 11
dip 15
dip angle 15
direct circulation 26
direct shear test 59

166



disaster geology

discharge rate 146
discharge area 122
discharge section 122
discontinuity 72
discontinuity waviness 72
dispersion coefficient 142
displacement pile 89
dissipation of pore water pressure ( 48
dissolution 127
disturbed soil sample 30
disturbing force 95
diverted trees 107
divide 7
dolomite 13
doorstopper method 63
double core barrel sampler 29
down-hole method 22
dragdown 91
drainage area 114
drainage basin 114
drawdown 140
drawdown level 140
dredge fille 39

167



drift logging 21
drift map 31
drill bit 27
drill hole 25
drill hole structure 25
drill rod 28
drilling 25
drilling bit 27
drilling rig 27
driven cast-in-place pile 90
Drucker-Prager yield criteria 50
dry unit weight 45
Duncan-Chang model 70
Dutch cone 61
dynamic consolidation 84
dynamic displacement 97
dynamic load 110
dynamic magnification factor 97
dynamic measurments of pile 92
dynamic penetration test 61
dynamic sounding 61
dynamic stress 110
dynamic triaxial test 59

168



earth anchor 85
earth crust 5

earth pressure at rest 67
earthquake area 108
earthquake effect 110
earthquake engineering 3

earthquake hazard evaluation 112
earthquake intensity 109
earthquake magnitude 109
earthquake subsidence 110
effective angle of internal friction 53
effective cohesion 53
effective diameter 41
effective filter length 141
effective grain size 41
effective overburden pressure 64
effective porosity 143
effective stress 48
effective zone 141
elastic half space 49
elastic medium 49

169



elastic modulus 49
elastic storage 146
elastic wave 98
elastic zone 50
elastoplasticity 49
electric logging 21
electrical analogy 139
electrical exploration 20
electrical prospecting 20
eluviation 128
embankment 81
embedment depth 86
end bearing pile 88
end resistance 91
engineered fill 39
engineering geologic unit 102
engineering geologic zoning 103
engineering geological analogy 102
engineering geological classification of 73
rock mass
engineering geological condition 102

170



engineering geological evaluation

103

engineering geological investigation report 103
engineering geological map 103
engineering geological mapping 101
engineering geology 3

engineering geophysical prospecting 10
engineering investigations 100
environmental capacity of groundwater 129
environmental engineering geology 3

environmental geochemistry 4

environmental impact assessment of 131

groundwate
environmental hydrogeology 3
environmental quality assessment of 131
ground water

eolian deposit 34
epicenter 108
equation of hydrologic equilibrium 147
equiptential line 123
erosion depth 18
evaluation groundwater quality 150
evaporation of groundwater 115

171



evaperation rate of groundwater

146

eXcess pore pressure 48
excessive mining of ground water 152
exhaustive yield 1562
expansibility 46
expansive soil 38
expansiveness 46
exploration 23
exploration hole (well) ( 24
exploration-production hole (well) ( 24
exploratory line 23
exploratory pit 24
exploratory point 23
exploratory shaft 24
exploratory spot 23
exploratory trench 24
external water pressure 77
F
fabric analysis 43
factor of safety 66
factor of  stress-concentration  in 76
surrounding rock
falling head permeability test 138

172



fault 16
fault breccia 14
feldspar 9

fence diagram 32
field-acquired geological profile 31

field vane test (FV) 62
field water retaining capacity 143
fill 38
filling material 14

filter pipe 136
filtration coefficient 142
filtration path 122
filtration velocity 122
fine gravels 35
fine sand 36
finite aquifer 119
finite difference method 70
finite element method 70
fissure 17
fissure porosity 17
fissure spacing-span ratio 75
fissure water 116
fissured clay 37

173



floating foundation

87

flocculent structure 43
flood plain 6

flow line 123
flow net 123
flush fluid 26
flush fluid loss 27
fluvial terrace 7

foaming process 150
forced vibration 93
fold 15
follow-down drilling 25
footing 86
fossil landslide 107
fossil river course 7

fossil stream channel 7

foundation 86
foundation beam 87
foundation failure 65
foundation engineering 2

foundation isolation 98
foundation soil 64
fraction 41

174



fracture 17
fracture porosity 17
fracture zone 17
Franki pile 90
free face 71
free swell 46
free vibration 93
freezing method 79
freezing process 79
french drain 85
frequency ratio 97
fresh water 126
friction pile 88
frost depth 18
frost heave 47
frost resistivity of rock 47
frozen soil 38
full face method 78
full scale test 63
G
gabbro 11
general shear failure 65
geodrain 82

175



geocushion 84
geologic observation point 101
geologic structure 15
geologic texture 15
geological body 14
geological  intetpretation of  aerial 22
photograph
geological interpretation of satellite 03
photograph

geological map 30
geological profile 31

geological section 31

geological structure map 31
geological suitability of site 102
geomembrane 84
geometrical damping 94
geomorphic unit 6

geomorphologic map 30
geomorphology 6

geophysical exploration 19
geophysical logging 21
geophysical prospecting 19
geospacer 84
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geostatic stress

75

geostatic stress field 75
geosynthetics 84
geotechnical analysis and evaluation 103
geotechnical engineering 2

geotechnical investigation 100
geotechnical investigation report 104
geotechnical study 100
geotechnical study report 104
geotechnology 2

geotextile 84
geothermal field 133
geothermal gradient 133
geothermal increament rate 133
geothermal resources 133
gheiss 13
gradation 41
grade beam 87
grading 41
grading curve 41
grain accumulation curve 41
grain size 11
grain size distribution 41
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grain-size distribution analysis

58

grain-size distribution curve 41
granite 10
granulometric analysis 58
granulometric curve 41
granulometric distribution 41
gravel pack 136
gravelly sand 35
gravels 35
gravitational water 117
gravity exploration 21
gravity prospecting 21
gravity spring 134
Griffith crack 72
Griffith fracture 72
grillage foundation 87
grillage raft 87
ground anchor 85
ground fissuration 105
ground fracturing 105
ground motion 109
ground stress 76
ground stress field 76
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ground trealment

81

groundwater 113
groundwater balance 147
groundwater basin 120
groundwater catchment 121
groundwater chemistry map 132
groundwater connectivity test 139
groundwater consumption rate 146
groundwater corrosivity 127
groundwater depletion 152
groundwater discharge 147
groundwater divide 120
groundwater dynamics 3

groundwater environmental background 129

value

groundwater flow direction 122
groundwater hardness 126
groundwater hydrology 3

groundwater monitoring 153
groundwater origin type 117
groundwater outcrop 134
groundwater pollution 129
groundwater quality 125
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groundwater quality deterioration

130

groundwater quality model 130
groundwater recharge 145
groundwater regime 114
groundwater reservoir 120
groundwater resource model 147
groundwater resources 145
groundwatet resources management 151
model

groundwatet steady flow 123
groundwater storage 146
groundwater tracer test 139
groundwater unsteady flow 123
groundwater-related hazard 153
grouting 83
gully 7

guniting 85

H

hanging rock 105
hard water 126
harmonic vibration 93
hazard geology 3

head scarp 106
heat convection 133
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heat radiation

134

heat transfer 133
heavy tamping 84
heterogeneity 40
heterogeneous stratum 40
heterogeneous layer 40
highrise pile cap 88
hole diameter measurement 22
homogeneity 40
homogeneous layer 40
homogeneous stratum 40
horizontal gallery 138
hot spring 134
hydraulic fill 39
hydraulic fracturing 63
hydraulic gradient ( 122
hydraulic interrelation 113
hydraulic piston sampler 30
hydrochemical analysis 125
hydrochemical map of groundwater 132
hydro-chemistry 3

hydrodynamic dispersion 129
hydrogeochemistry 3

181



hydrogeological condition

117

hydrogeological drilling 131
hydrogeological investigation 131
hydrogeological map 132
hydrogeological mapping 131
hydrogeological parameter 141
hydrogeological profile 133
hydrogeological survey 131
hydrogeology 3

hydrograph cutting method 149
hydrologic cycle 113
hydrological factor 115
hydroscopic water 116
hydrosphere 5

hysteresis loop 111

I

igneous rock 10
illite 9

immiscible displacement 129
impermeable layer 119
impervious boundary 121
impervious layer 119
inclined shaft 24
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inclusion 14
induced resources 145
induced stress 75
inertia ratio 97
infiltration water 117
infinite aquifer 119
infra-red acquisition 22
infra-red detection 22
initial collapse pressure 57
initial condition 70
initial consolidation (compression) 53
initial stress 75
initial tangent modulus 56
initial value of groundwater pollution 130
injection test 138
injection well 135
inner clearance ratio 29
insequent landslide 107
in-situ monitoring 104
in-situ inspection 103
in-situ permeability test 138
in-situ shear test 62
in-situ test 60
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intactness index of rock mass

74

intermediate zone 118
internal damping 94
internal water pressure 77
intrinsic permeability 142
invert 80
inverted arch 80
invented gravel filter 137
investigation during construction 101
ion exchange 128
isopiestic contour line of groundwater 132
isotope geology 4

isotropic consolidation (IC) 54
isotropic medium 11
isotropy 40

J

jet grouting 83
jet-grouted pile 89
joint 17
joint frequency frequency 17
joint roughness coefficient (JRC) 72
joint set 17
joint waviness 72
juvenile water 117
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kaolinite 9
karst 7
karst cave 8
karst land feature 8
karst landform 8
karstbase-level 8
karstic earth cave 8
karstic water 116
L
Lade-Duncan model (LD model) 69
laminar flow 123
land subsidence 105
land form 6
lanform unit 6
landslide 106
lateral discharge 146
lateral recharge increment 145
lateritic soil 37
lattice clay 37
leaching 127
leakage factor 144
leakage recharge 145
lean clay 37
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lime column

82

lime pile 82
limestone 13
limit equilibrium method 69
lining 80
liquefaction index 111
liquefaction of sand 110
liquefaction potential 111
liquid limit (LL) 44
liquidity index 44
lithosphere 5

lixiviation 127
load-induced stress 64
local shear failure 65
loess 38
logarithmic decrement 94
long-term shear strength 52
longitudinal profile 31
longitudinal wave 98
loose zone 76
loosened zone 76
lost circulation interval 27
lumped-mass 96
lumped-coefficient system 96
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M

macro-structure 42
magmatic rock 10
magnetic exploration 20
magnetic prospecting 20
main shock 108
maintained load pile test 92
mantle 5

marble 13
marine soil 34
marl 13
matsh soil 34
mass ratio 97
mass-spring-dashpot system — — 96
mat foundation 86
mathematical geology 4

maximum yield of drillhole 141
mean diameter 42
mechanical analysis 58
machanical impedance 97
machanical properties 48
medium sand 36
metamotrphic rock 13
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meteorological factor

114

method of slices 68
method of total karst cutoff 150
mica 9

microbiological indices 151
microrelief 6

micro-structure 43
micro tremour 110
mined-out area 78
mineral spring 135
mineral water 127
mining intensity method 148
mining modulus analogy 149
mining pumping method 148
mining subsidence 78
miscellaneous fill 39
mixed-in-place piles 83
mixing of groundwater 128
mode of vibration 97
model of fissuration 138
modulus of compressibility 55
modulus of deformation 56
modulus of elasticity 49
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Mohr’s circle

49

Moht’s envelope 52
Mohr-Coulomb yield criteria 50
moisture content 45
mole drain 85
molecular diffusion 129
montmorillonite 9
mud 27
38
mud cake 27
mud flush drilling 26
mudflow 104
mudstone 12
multi-drift method 79
mylonite 14
N
natural electric field 20
natural electric field method 20
natural frequency 96
natural self-supporting arch 77
negative skin friction 91
neutral pressure 48
neutral stress 48
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Newmark chart

65

nondisplacement pile 89
non-uniform rock pressure 77
normal fault 16
normally consolidated soil 39
numerical method of groundwater

resources evaluation 17

o

observation borehole (well) ( 139
offshore engineering 4
on-site inspection 103
on-gite monitoring 104
one-dimensional flow 123
open caisson 87
open well 135
open well calculation method 148
organic soil 34
origin of groundwater 114
outer clearance ratio 29
outside sealing (of well) 137
overbreak 80
overburden 77
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overburden map 31
overburden pressure 77
overconsolidated soil 39
overconsolidation ratio (OCR) 55
over-coring method 63
overflowing spring 134
overhanging rock 105
P
packer permeability test 139
partial safety factors of pile 92
partially penetrating well 135
particle size ( ) 41
passive earth pressure 67
passive pile 90
peak shear strength 51
peak velocity 97
peat 34
pebbles 35
pellicular water 116
perched water 115
percussion bit 28
percussion drilling 25
period 95

191



periodical vibration

93

permeability 119
permeability coefficient 142
permeable layer 119
permissible yield 152
petvious layer 119
phase difference 94
phreatic aquifer 119
phreatic curve 123
phreatic surface 121
phreatic water 115
phyllite 14
physical properties 40
pier 90
piezocone test 61
piezometric conductivity 142
piezometric head 144
piezometric height 144
pile 88
pile cap 88
pile driving analyser 92
pile foundation 88
pile group 88
piled foundation 88
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pilot tunnel 78
piping 105
piston sampler 29
plain fill 39
plane flow 124
plan of optimal groundwater mining 152
plastic limit (PL) 44
plastic zone 50
plasticity chart 33
plasticity index (PI) 44
plate loading test 62
plugging 137
pneumatic sealing method 79
point load index 58
point load strength index 58
point load test 60
point of observation 101
point resistance 91

Poisson’s ratio 49

pore pressure parameters 48

pore water 116
pore water pressure 48

porosity 45
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power spectral density

99

precast concrete pile 89
precipitation 128
preconsolidation pressure 53
predominant period 110
preliminary geotechnical investigation 101
preliminary hydrogeologic investigation 132
preloading 82
pressure bulb 65
pressurmeter modulus 56
pressuremeter test 62
primary consolidation 53
probe ( 23
proctor test 58
production well 135
progressive failure 66
Protodyakonov’s number 73
pseudo-cohesion 52
pseudo-preconsolidation pressure N 55
pulse load 111
pumping hole (well) ¢ 139
pumping test 139
punching failure 66
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Q

quarternary geology map 30
quartz 9
quartzite 12
quasi-preconsolidation pressure 55
quick test 59
quicksand 105
R
radial damping 94
radial flow 124
radial well 135
radialactivity prospecting 21
radialactivity logging 22
radius of influence 144
raft foundation 86
rainfall infiltration coefficient 142
rainfall infiltration coefficience analogy 150
method
rainfall recharge 145
random vibration 93
Rankine’s earth pressure theory 67
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ratio of moment of inertia

97

rational filter length 141
rational mining of groundwater 151
rational utilization of groundwater 153
Rayleigh wave 98
rebound 78
rebound modulus 56
recharge rate 143
recharge well 135
recompression index 55
red clay 37
reduction factor of rock modulus 74
regional descent of groundwater level 1562
reinforced earth 84
relation of nonlinear stress-strain 49
relative density 45
relief 6

remote sensing geology 5

remote sensing technique 22
reservoir imponding induced seimicity 109
residual drawdown 140
residual shear strength 52
residual soil 33
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residual stress

75

resistivity logging 21
resonance 95
resonant column test 60
retaining wall 85
retrogressive landslide 107
retrogressive slide 107
reverse circulation 26
reverse fault 16
Reynold’s number 144
rheological property 51
rhyolite 10
ringed-line barrel sampler 29
river basin area 114
rock 10
rock-drillability 26
rock mass 71
rock mass quality designation 74
rock mass stability 75
rock mechanics 2

rock qualuty designation (RQD) 74
rock quality index 74
rock pressure 76
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rock strength loss

57

rock structure 10
rock texture 10
rock weathering index 73
rockburst 78
rocking oscillation 95
rod sounding 24
roof fall 77
root pile 85
rose diagram of joints 32
rotary drilling 25
rotary sampler 29
roundness 18
rupture 17
S
saline soil 38
saline water 126
salinity and alkalinity of groundwater 126
salt water 127
salty soil 38
sampler 28
sampling tube 28
sand 35
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sandboil 11
sand box model 138
sand drain 82
sandstone 12
sandy loam 36
sandy silt 36
sanitary protective zone of groundwater 130
saturated unit weight 45
scale effect 63
schist 13
scour depth 18
screen pipe 136
screw plate loading test 62
sealing 137
seawater encroachment 130
seawater intrusion 130
secant modulus 56
secondary consolidation (compression) 54
secondary stress state 76
sediments 18
sedimentary rock 11
seepage 121
seepage continuity equation 124

199



seepage face 121
seepage field 122
seepage force 124
seepage path 122
seepage pressure 124
seepage velocity 122
seepage zone 121
seismic area 108
seismic coefficient 112
seismic effect 110
seismic exploration 20
seismic force 112
seismic intensity 109
seismic microzonation 112
seismic microzoning 112
seismic prospecting 20
seismic response spectrum 110
seismic source 108
seismic wave 108
seismicity 108
seismogenic fault 17
self-puring of aquifer 130
self-weight collapsibility 47
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setting pipe 136
settlement 66
shaft 24
shale 12
shallow flat ravine 7

shallow footing 86
shallow foundation 86
shallow slide 107
shear failure 65
shear modulus ( 56
shear strength 51
shear wave 98
sheet pile 89
Shelby tube sampler 30
shield method 79
shield tunneling 79
short creting 85
shot drilling 25
shrinkage 46
shrinkage 1imit 44
side drift method 79
side wall 80
sidewall scaling 78
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sidewall slabbing

78

sidewall spalling 78
silt 36
silty clay 37
silty loam 36
silty sand 36
simple shear test 58
single-degree-of-freedom system 96
single grained structure 413
sinkhole 8

site complexity 102
site intensity 109
site reconnaissance 101
site stability 102
siting investigation 101
size effect of rock mass 73
skin friction of pile 91
slab foundation 86
slaking 46
slate 13
slickensides 16
slide 105
slide axis 107
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slide bed 106
slide cliff 106
slide cracks 106
slide mass 106
slide tongue 106
slide-resistant pile 85
sliding bed 106
sliding mass 106
sliding of fundation 66
sliding oscillation 95
sliding plane 106
sliding surface 106
sliding zone 106
slip cliff 106
ship surface 106
slope stability 68
slope wash 33
slow test 59
slumping slide 107
slumping soil 38
shurry 27
slurry wall 90
small displacement pile 89
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socketed pile

89

soft clay 37
soft organic clay 38
soft water 126
softening coefficient of rock 57
soil improvement 81
soil mechanics 2

soil reinforcement 81

soil skeleton 42
soil stabilization 81
soil treatment 81
soil water 113
soil water zone 118
soldier piles 90
solubility 125
solution cave 8

sonic prospecting 20
sorption 128
sorting 18
specific discharge 144
specific permeability 142
specific storativity 143
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specific surface 42
specific well capacity 140
specific yield 143
specific well yield 140
sphericity 42
spoon bit 27
spread footing 86
spring 134
spring decay coefficient method 149
spring group minimum flow analogy

method 149
spring regimen 149
spring regime analysis method 149
stability number 68
standard penetration test (SPT) 61
stand-up time 75
static cone test 61
static penetration test 61
static water level (head) ( 140
steady water level 140
steady-state vibration 93
stereographic projection 17
stiffness of foundation soil 96
storage coefficient 142
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storage of energy in aquifer

121

storage of water in aquifer 121
storativity 142
streamline 123
stress path 49
stress recovery method 63
stress relaxation 76
stress relief method 62
strike 15
strike-slip fault 16
strip footing 86
strip foundation 86
strone rock 10
structural basin 16
structural element 71
structural pattern of rock mass 72
structural plane 72
subgrade 64
submerged unit weight 45
submergence ratio 140
subsidence 106
subsoil 64
subsuriface runoff 114
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subsurface runoff modulus method

150

superimposed stress 64
surcharge 64
surface runoff 114
surface water 113
surface wave 98
surrounding rock 76
surrounding rock stress 76
sustained yield 152
sustaining layer 64
swamp soil 34
swelling pressure test 58
swelling soil 38
syenite 11

syncline 16
systematical analysis of water resources 145

T

tailing dam 81

tailings fill dam 81

talus apron 7

tangent modulus 56
tangent piles 90
tectonic stress 75
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tectonite 14
telluric (electric) field 20
temperature logging 21
tensile strength of rock 57
test pit 24
test-pitting 25
test trench 24
thaw collapsibility 47
thermal conductivity 142
thermal diffusion 133
thermal radijation 134
thermal spring 134
thermal stabilization 84
thermal transmission 133
thick wall sampler 29
thin wall sampler 29
thin walled shoe and barrel sampling 29
assem
thixotropy 43
thtee-dimensional flow 124
tieback 85
till 18
tilted trees 107

208



tiltin 67
top heading and bench method 79
top heading method 79
topographical map 30
toppling 105
toppling collapse 105
torsional oscillation 95
total minerallization of groundwater 125
total stress 48
toxicity indices 151
trachyte 11
transmissivity 142
transcurrent fault 16
transducer 23
transient vibration 93
transverse profile 31
transverse wave 98
trenching 24
Tresca yield criteria 50
triaxial compression test 59
triaxial shear test 59
tubular well 136
tunnel 76
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tunnelling quality index

74

trubulent flow 123
rwo-dimensional flow 124
type of cementation 12
type of groundwater regime 114
U
ultimate bearing capacity 66
ultimate bearing capacity of pile 91
unconfined compression test 58
unconsolidated undrained test (UU) 59
under-reamed pier 90
underconsolidated soil 39
underground chamber 76
underground opening 76
underground opening stability evaluation 77
underlying layer 64
underpinning 84
undisturbed soil sample 30
undrained shear strength 53
unfavorable geological conditions 104
uniaxial compression test 58
unified soil classification system 33
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unit weight 44
unloading modulus 56
unwatering 152
unwatering coefficient 143
unwatering yield 152
up-hole method 22
A\

vacuum method 82
vacuum preloading 82
vadose water zone 118
valley 114
valley flat 6

vane shear test 62
vane test 62
varved clay 39
velocity index of rock mass 74
vertical recharge 145
vertical shaft 24
vertical vibration 95
vibration attenuation 93
vibro-boring 26
vibro-drilling 26
vibrofloatation 82
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viscoelasticity 49
viscosity 125
void ratio 45
volumetric shrinkage 46
Von Mises yield criteria 50
w
walk-over survey 101
water abundance 119
water bearing capacity 143
water content 45
water content ratio 44
water cycle 113
water demand 147
water head 122
water head loss 122
water level recovery method 148
water pollution indices 130
water quality analysis 125
water resources 144
water resources balance equation 147
water resources balance method 149
water resources management 151
water retaining capacity 143
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water sample

125

water saturation of rock 47
water saturation coefficient of rock 47
water table 121
water-bearing fracture zone 120
water-bearing structure 120
mave equation 99
weak intercalated layer 72
weak plane 72
weak rock 10
weathered crust 19
weathered zone 19
weathering 19
weathering crust 19
well casing 136
well deflection 136
well (borehole) diameter ) 136
well eruption 137
well field 151
well filter 136
well function 144
well interference 141
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well loss 141
well of complete penetration 135
well of partial penetration 135
well point method 91
well spacing 137
well structure 136
well temperature 137
well tube 136
well washing 137
well-point dewatering 91
wick drain 82
Winkler's coefficient 71
Winkler's hypothesis 71
Y
yawing oscillation 95
yield 151
Young’s modulus 49
z
zone of acration 118
zone of saturation 118
zone of variable phreatic level 114
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