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SURVEY AND INVESTIGATION FOR HYDROENGINEERING

Engineering Surver

1

Fundamentals of Engineering Survey

11

coordinate and elevation
111

geoid

112

reference ellipsoid

113

meridian plane

1.14
meridian

115

prime meridian

116

magnetic meridian

117

map projection

118

distortion of map projection

119

map projection transfromation

1.1.10
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Gauss-Kruger projection

6° 3°

1111

central meridian

1112

zone dividing meridian

1113

correction for direction in Gauss projection

1114

distance correction in Gauss Projection

1.1.15
grid convergence

1116

coordinate

1117
Gauss-Kruger coordinate

1.1.18
geodetic datum

1.1.19 1954
Beijing coordinate system 1954

1.1.20 1980
national coordinate system 1980
1980

1121

assumed coordinate system

1122

1954
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independent coordinate system

1123

azimuth

1124

magnetic azimuth

1125

coordinate azimuth

1.1.26

elevation

1.1.27
absolute elevation

1.1.28

relative elevation

1.1.29 1956
Huanghai elevation system 1956
1950 1956
1.1.30 1985
national elevation datum 1985
1952 1979
12
error and accuracy
121
true value
122

most probable value

123

€11ror

124

absolute error

125

relative error

10
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1.2.6
accident error random error

127

systematic error

128

mean square error standard error

129

average error

1.2.10

tolerance

3
1211

mean square error of angle observation

1212

mean square error of position

1213

accuracy

1.2.14
error due to curvature of earth

1215

atmospheric refraction error

1.2.16
effect of earth curvature and refraction

1217

parallax
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13
Sheet line system

131
international map subdivision
1913 2

132

rectangular map subdivision

133
rectangular grid

134

map numbering

14

representation of planimetric feature and geomorphy

141
cartographic symbol

142
legend

143

landform

144

planimetric feature

145
geomorphy

146

orographic character line

147

crest line

148
valley line

149

contour
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1.4.10

contour interval

1411

standard contour

14.12
index contour
4
14.13
half interval contour
1/2
14.14 1/4
supplementary contour
1/4
14.15

slope indication line

2

Surveying Instrument

21

Electromagnetic wave distance measuring instrument EDMI
211

electromagnetic wave distance measuring instrument EDMI

212
electro optical distance meter EDM

213

infra-rad distance meter

214

microwave distance measuring instrument

215

electronic tacheometer

216

cyclic error
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217
amplitude-phase error

218

error in electromagnetic wave distance measurement

2.2

Leveland theodolite
221

level

222
laser level

2.2.3

automatic level

224

coolimation axis

225
scale value of level

2.2.6
theodolite

227
laser theodolite

2.2.8

error of three-axix

229

index error of vertical circle

2.3
Instrument of deformation observation
23.1

laser collimator
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232
laser alignment system with airless pipe

233
hydro-static leveling instrument

234
coordinatograph for plummet observation

24

Instrument and device of other types
241

plane-table

24.2
coodinatograph

243

curvimeter

244
coordinate grid scale

245

invar tape

2.4.6
subtense bar

247
target

248

moving target

3

Engineering Survey

31
Horizontal control survey
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311

basic horizontal control

312
mapping control

3.13

triangulation chain

3.14

triangulation network

3.15

triangulation

3.16

trilateration

3.17
side for transferring length

3.18
angle for transferring length

3.19

traverse network

3.1.10

closed traverse

3111

connecting traverse

3112

traverse survey

3.1.13
geodetic control point

3114

triangulation point
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3.1.15

traverse point

3.1.16
mapping control point

3.1.17

surveymark

3.1.18

observation tover

3.1.19

mark stone

3.1.20
subtense method with horizontal staff

3121

parallactic angle

3.1.22
method of direction observation

3.1.23

misciosure of round

3.1.24 2c 2c
discrepancy between twice collimation errors

3.1.25
discrepancy between observation sets

3.1.26
construction control network

3.1.27
construction coordinate system

3.1.28
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control network for deformation observation

3.1.29

combined network of triangulation and trilateration

3.1.30
straight triangulation network

3131
free network with rank deficiency

32
Vertical control survey

321
basic vertical control

322
leveling

3.23

river-crossing leveling

3.24

minor vertical control

3.25
trigonometric leveling

3.2.6

trigonometric leveling line

3.2.7
leveling line

3.28
benchmark

3.3

Adjustment of measurement
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331

adjustment of measurement

332

rigorous adjustment

3.33

approximate adjustment

334
adjustment of direct observations

335

adjustment of observation equations

3.36
adjustment of condition equations

3.3.7
full rank adjustment

3.38
rank deficiency adjustment

3.39
quasi-stable adjustment

3.3.10
adjustment of junction points

3311

adjustment of network of triangnlation chains

3312
adjustment of traverse network

3.3.13
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adjustment of leveling network

34
Topographic survey

341

topographic survey

34.2
blank paper mapping

343

surveyed amplification map

344
detail point

345

catchment area survey

3.4.6
underground topographic survey

34.7

reservoir Survey

3.4.8

reservoir accretion survey

3.4.9
section survey

3.4.10

river survey

3411
geololgical point survey

3.4.12
bore-hole position survey
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3.4.13
survey for land smoothing

34.14
land planning survey

35
Construction survey

351
construction survey

352
setting out for construction survey

3.5.3

angular inter section method

3.54

error triangle

355
exiguous striangle method

35.6
through survey

3.5.7

primary traverse

358
construction traverse

3.5.9
shaft connection survey

3.5.10
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shaft orientation survey

3511

center line survey

3.5.12

reservoir inundation line survey

3513
monumented boundary pag

35.14
non-monumented boundary pag

35.15
setting out of curve

3.5.16
finish construction survey

3.5.17

erection survey

3.6

Deformationobservation

36.1

deformation observation

3.6.2

dam deformation observation

3.6.3

horizontal displacement observation

3.6.4
vertical displacement observation

3.6.5
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observation of earth crust deformation

3.6.6

method of tension wire alignment

3.6.7

method of continuous tension wire alignment

3.6.8

collimation line method

3.6.9
method of laser alignment

3.6.10

laser alignment with zone plate

3611

minor angle method

3.6.12

plumb line observation

3.6.13

inverse plumb line observation

3.6.14

operative mark of horizontal displacement

3.6.15
datum mark of horizontal displacement

3.6.16
operative mark of vertical displacement

3.6.17
datum mark of vertical displacement

3.6.18
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bimetal bench mark

4

Photogrammetric Survey

4.1

Fundamentals of photogrammetry
411

photographic flying height

412

stereopair

413
ideal photopair

414
photographic baseline

415
longitudinal overlap

4.1.6
lateral overlap

4.1.7
aerial photograph

4.1.8
photographic scale

419
picture format

4.2
photogrammetryinstrument

421

stereo comparator

422
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stereo plotter

4.2.3
analytical stereo plotter

424

stereo meter

425
sketch projector

4.2.6
orthophotoin strument

4.2.7

rectifier

4.2.8
phototheodolite

4.29

aerial photographic camera

4.2.10

point transfer instrument

4211
electronic printer

4.3
Photogrammetricsurvey

431
photogrammetric survey

432
aero photography

43.3
aero photogrammetry
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434

elements of exterior orientation

435

elements of interior orientation

4.3.6
vertical psrallax

4.3.7

horizontal parallax

4.3.8
photo control point

4.3.9
photograph interpretation

4.3.10
photograph identification

4311
identified photograph

4.3.12

analytical aerial triangulation

4.3.13

relative orientation

4.3.14

absolute orientation

4.3.15
photo rectification

4.3.16

zonal rectification

4.3.17
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affine rectification

4.3.18

orthophoto technique differential rectification

4.3.19
photographic plan

4.3.20
photo-planimetric method mapping

4321
universal method mapping

4.3.22
differential method mapping

4.3.23
affine plotting

4.3.24
digitized mapping

4.3.25
digital terrain model DTM

4.3.26
terrestrial stereo photogrammetry

4.3.27
non-topographic photogrammetry

4.3.28
close-range photogrammetry
300m
4.3.29

isoline map
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5
Remote sensing technology

51

Fundamentals of remote sensing

511

remote sensing

512

space remote sensing

513

aerial remote sensing

514

active remote sensing

5.1.5

passive remote sensing

516

atmospheric window

517

s€nsor

518

remote sensing platform

519
side-looking radar

5.1.10

remote sensing information

5111
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spectral response

5112
pixel

51.13
ground resolution

52

Remote sensing instrument

521

multi band scanner

522

scanning microdensitometer

523
density slicet

524
colour additive viewer

53

Processing and interpretation of remote sensing images

531

remotesensingimage

532

infrared colour film

533
satellite photograph

534

image processing

535
digital image processing
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53.6

geometrical correction of image

5.3.7
false color composite

5.3.8
density slicing

539

color enhancement

5.3.10

image enhancement

53.1
edge enhancement

53.12

contrast enhancement

53.13

ratio image

5.3.14
change-detection image

53.15

imagery recognition

53.16

visual interpretation



30 SL26-92:

6
Map Compilation and Reproduction

6.1
Map

6.1.1

map

6.1.2

general map

6.1.3
thematic

6.1.4
topographic map

6.1.5
photo map

6.1.6
systematic scale topographic map

6.2
Map Compilation

6.2.1

map compilation

6.2.2
method of grid

6.2.3
hill shading method

6.2.4
hypsometric method

6.2.5

simple map
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6.2.6

cartographic generalization

6.2.7
cartographic generalization of relief

6.2.8

map appearance

6.2.9
compilation method

6.2.10

compilated original map

6.2.11

map fair drawing

6.2.12

publication original map

6.2.13
file of map

6.2.14
systematic mapping

6.3
Map reproduction and instrument

6.3.1

map reproduction

6.3.2
map photography

6.3.3

map printing plate making

6.3.4
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map printing

6.3.5

process camera

6.3.6

variomat

7
Basicgeology

7.1
Geomorphy

711
plain

200m
7.1.2
hill

150m
7.13

mountain

200m
7.14
highland

7.15
col

7.16
river valley

7.1.7
gorge canyon
\Y%

Engineering Geology

20cm

25°

20

50

60

25°

20

20
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7.1.8
longitudinal valley

7.19

transverse valley

7.1.10
water divide, watershed

7111
flood plain

7.1.12

terrace

7.1.13

erosion alter race

7.1.14

construction alter race

7.1.15
bed rock seated terrace

7.1.16 ( )
ox-bow lake
7.1.17

ancient river course

7.1.18

pene plain

7.1.19

planation surface

7.1.20
inselberg

7.1.21
proluvial fan

7.1.22
delta
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7.1.23 ( )
karst

7.1.24
sinkhole

7.1.25

karst cave

7.1.26 ( )
underground driver

7.1.27
karst depression

7.1.28 ( )
polje
7.1.29
peak forest (hoodoos)
7.2
Rock
721

rock-formingmineral

722
crystalline substance

7.2.3
amorphous substance

7.2.4
hardness

7.25
cleavage

7.2.6
fracture
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7.2.7 ( )
magmatac rock (igneousrock)

7.2.8
batholith

7.2.9
stock

7.2.10
dike

7.211
texture

7.2.12
structure

7.2.13
phanerocry stalline texture

7.2.14
cryptocry stalline texture

7.2.15
porphyritic texture

7.2.16

vitreous texture

7.2.17
rhyotaxitic structure

7.2.18
vesicular structure

7.2.19
amygdaloidal structure

7.2.20

sedimentary rock
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7221
bedding

7.2.22
crossbedding

7.2.23

lens

7.2.24
clastic texture
0.005mm
7.2.25
politic texture

7.2.26
biogeneticc texture

7.2.27
metamorphic rock

7.2.28

metamorphism

b

7.2.29
gneissic structure

7.2.30
schistose structure

7.2.31
phyllitic structure

7.2.32
platy structure

7.2.33
palimpsest texture

7.2.34
crystal loblastic texture

7.2.35
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marine facies

7.2.36

continental facies

7.2.37
eluvial deposit

7.2.38
slope deposit

7.2.39

alluvium

7.2.40

proluvium

7.241
glacial drift

7.2.42
eolian deposit

7.2.43
lacustrine deposit

7.3
Geologicstructure

731
geologic structure

7.32
geotectonics

7.3.3
attitude of rocks

7.3.4
strike

7.35
dip
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7.3.6
dipangle

7.3.7

monocline

7.3.8

anticline

7.39

syncline

7.3.10
fold

731
joint

7.3.12
cleavage

7.3.13
fault

7.3.14
hanging wall

7.3.15
heading wall

7.3.16
shatterred fault zone

7.3.17

normal fault

7.3.18
thrust fault

7.3.19
over thrust fault
30°
7.3.20
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transcurrent fault

7321
strike-slip fault

7.3.22

sinister alrotation

7.3.23
dextr alrotation

7.3.24
slicken side

7.3.25
fault breccia

7.3.26
fault gouge

7.3.27

mylonite

7.3.28

neotectonic movement

7.3.29
active fault

(Qs)
7.3.30

geomechanics

7.3.31
structural system

7.3.32
structural feature

7.3.33
compounding structure

7.3.34

compressive structural plane
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7.3.35
tensile structural plane

7.3.36
torsion structural plane

7.3.37 (

compresso-torsion structural plane

7.3.38 (

tenso-torsion structural plane

7.3.39 ( )
latitudinal structural system

7.3.40 ( )

meridional structural system

7.341
shear structural system

7.3.42 ( )
Cathysian structural system

7.3.43 ( )
Neocathysian structural system

7.3.44 ( )
Hexi structural system

7.3.45
plate tectonics

7.3.46
rift valley

7.3.47

conformity

7.3.48 ( )
disconformity
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7.3.49

unconformity

7.4
Physicogeologicalprocess

74.1
weathering

7.4.2
landslide

7.4.3

slipmass

7.4.4
slip cliff

7.4.5
slip tongue

7.4.6
rock fall

14.7

creep

7.4.8
debris flow

75
Earthquake

751
earthquake

75.2
earth crust

7.5.3
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earth mantle

754
tectonic earthquake

755
volcanic earthquake

7.5.6
collapse earthquake

7.5.7

reservoir induced earthquake

7.5.8

seismic focus

759
epicentre

7.5.10
focus depth

751
earthquake magnitude

7.5.12
earthquake intensity

7.5.13
longitudinal wave

7.5.14

transverse wave

7.5.15

main shock

7.5.16
fore shock

7.5.17
after shock
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7.5.18

focus mechanism

7.5.19
premonitory symptom

2 b

7.5.20

seismic zoning

8
Hydrogeol ogy

8.1
Basichydrogeology

811

aeration zone

8.1.2
perch groundwater

8.1.3
capillary water

8.14

artesian water

8.15

pore water

8.1.6

fissure water

8.1.7 ( )

karst water

8.1.8
spring

8.1.9

artesian basin
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8.1.10
hot groundwater

8111

mineral water

8.2
Hydrogeologicaltest

821
tracer method

822
pumping test

8.23
water pressure test (packer permeability test)

b

8.24

injection test

8.25
hydrogeological map

8.2.6

seepage profile

8.2.7

water table contour map

9
Engineeringgeol ogy

9.1
Engineeringgeologicalinvestigation

9.11
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engineering geological mapping

912
geological exploration

9.13
geological observation point

9.14
bed rock

9.15
out crop

9.1.6
over burden

9.17
geological section

b

9.18
geological plan

9.19
geological sketch

9.1.10
drilling

9.111
drill bit

9.1.12
diamond bit

9.1.13

casing pipe

9.1.14

core

9.1.15
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wire line coring

9.1.16

directional coring

b

9.1.17

core recovery

9.1.18
exploratory pit

9.1.19
exploratoryt rench

9.1.20
exploratory adit

9121
exploratory shaft

9.1.22
geological record

9.1.23 ( )
geophysical prospection

b

9.1.24
electrical prospecting

9.1.25 ( )
resistivity profiling

9.1.26
electrical sounding

9.1.27
seismic prospecting

9.1.28



SL26-92:

47

sonic logging

9.1.29
television logging

9.1.30
radio activity logging

B

9.1.31
gravity prospecting

9.1.32
magnetic prospecting

9.1.33
geological radar

9.1.34
category of reserves

9.1.35

engineering geological map

9.1.36
engineering geological profile

9.1.37
bore holelog

9.1.38

primitive data map

9.1.39
reveal detailed map

9.1.40

rosette joint diagram

9.141
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stereogram

9.1.42

point diagram

9.1.43

contour diagram

9.2
Engineeringgeologicalevaluation

921
engineering geological conditions

9.2.2

qualitative evaluation

9.2.3

quantitative evaluation

9.24

engineering geological classification of rock mass

9.25
surface sliding

9.2.6
dam foundation sliding

9.2.7

overlying rock mass

9.2.8

surrounding rock

9.2.9
losestability of surrounding rock

9.2.10

convergence of surrounding rock

9211
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collapse arch

9.2.12

expansion

9.2.13
rock burst

9.2.14
relief joint

9.2.15
regional stability

9.2.16
reservoir leakage

9.2.17

reservoir immersion

9.2.18
bank ruin of reservoir

10
General terms

10.1.1
hydrometry

10.1.2

hydrological investigation

10.1.3

hydrological observation

10.1.4

Hydrometry
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hydrological data

10.1.5
reservoir hydrometry

10.1.6
lake hydrometry

10.1.7
river hydrometry

10.1.8
hydrometrical station

10.1.9
hydrological network

10.1.10
hydrological data processing

11
Hydrological investigation

1111
flood investigation

1112
flood mark(highwatermark)

11.1.3
historical flood

1114
extraordinary flood

11.15

low water investigation

11.1.6
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rain storm investigation

12
Hydrometrical station and network

1211
hydrometrical station

12.1.2
water stage gauging station

12.1.3
precipitation gauging station

1214

water quality monitoring station

1215

base station

1216

special station

12.1.7

experimental station

12.1.8
gauging station datum

12.1.9
stationary datum

12.1.10
basic network

12111
density of network

12.1.12
network planning
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13
Hydrological observation and measurement

131
Precipitation(rainfall)

1311
precipitation

13.1.2
precipitation days
0.1lmm
13.1.3
duration of precipitation

13.1.4
intensity of precipitation

13.15
effective precipitation

13.2
Evaporation

1321

evaporation

13.2.2

transpiration

132.3 ( )

evapotranspiration

13.24

evaporation from water surface

b

13.25

evaporation from soil

b

13.2.6

land evaporation
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13.2.7

total evaporation from river basin

13.3
Infiltration
13.3.1 ( )

infiltration

13.3.2

percolation

13.3.3

infiltration intensity

134

Water stage,flow velocity,flow discharge
1341

water stage (water level)

13.4.2
peak stage of flood

1343 ()

maximum(minimum) stage

1344

low water

13.4.5
velocity

13.4.6

velocity at a measuring point

13.4.7

mean velocity at a vertical

13.4.8

mean velocity at across-section(over all mean velocity)

13.4.9
verticals for measuring velocity
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13.4.10
duration form easuring velocity

B

13411
discharge

13.4.12

mean discharge

13.4.13
virtual discharge

135
Tide

135.1
tide

13.5.2

astronomical tide

135.3
meteorological tide

(
1354

storm tide

1355
tidal day

1356 )

spring tide

13.5.7
neap tide

13.5.8
tidal bore

1359 )
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tidal lever

13.5.10 ( )
tidal range

13511
type of tide

13.5.12
duration of rise tide

13.5.13 ( )
duration of fall tide

13.5.14 (
duration curve of tidal level

13.5.15

tidal current

13.5.16
tidal current discharge

13.5.17
sum volume of tide

13.5.18

tidal current limit

13.5.19
tide limit

136

Ice regime

13.6.1
hail

13.6.2

Ice storm

13.6.3 ( )
frazil ice
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13.6.4
slush ice

1365 ()

ice run

13.6.6

ice cover

13.6.7
shell ice

13.6.8

anchor ice

13.6.9

ice jam

13.6.10

ice dam

13.6.11
ice discharge

13.6.12 ( )
ice flood

13.6.13

unimpeded period

14
Modern hydrometric technique

1411
hydrological telemetering technology

14.1.2
space technology in hydrology

14.1.3
nuclear technology in hydrology
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15
Hydrological data processing

1511
isohyetal map

15.1.2
runoff isopleth map

1513
isochrone

1514
hydrograph

1515 ( )
unit hydrograph

15.1.6

instantaneous unit hydrograph

15.1.7
synthetic unit hydrograph

1518
stage-discharge relation curve

15.1.9

storm-runoff relation curve

15.1.10

duration curve

15111
hydrological handbook

15.1.12
hydrological atlas

15.1.13

hydrological almanac(hydrological yearbook)
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16

Soil M echanics and Rock M echanics

Physical properties of soilsand rocks

16.1
Soil Composition

16.1.1

granularity

16.1.2
fraction

16.1.3
grain boundary

16.1.4

gradation of grain

16.1.5

grain size distribution curve

16.1.6 (
constrained diameter

16.1.7
effective diameter

16.1.8
mean diameter

16.1.9

60% (dso)

10% (do)

(dso)

coefficient of uniformity

(deo)
16.1.10

(do)

coefficient of curvature

30%
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16.1.11
soil skeleton

16.1.12
skeletal diagram

16.2
Physical property indices of soils and rocks

16.2.1 ( )
water content(moisture content)
100 105
16.2.2 ( )

voidratio of soil

16.2.3 ( )
porosity of soil

16.2.4 ( )
degree of saturation

16.2.5

maximum voidratio

16.2.6

minimum voidratio

16.2.7
relative density

16.2.8 ( , )

density(unitweight)

« )

16.2.9 ( )

natural density(naturalunitweight)

«C )

16.2.10 ( )

saturated density(saturated unit weight)

« )

l6.2.11 ( )
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submerged density(submerged unit weight)

(

16.2.12 ( )

dry density(dry unit weight)

C )

16.2.13

relative density

100 105

16.2.14 ( , , ,

liquid limit

16.2.15 ( , )
plastic limit

16.2.16 ( )
shrinkage limit

16.2.17
plasticity index

16.2.18
liquidity index

16.2.19 ( )
porosity of rock

16.2.20
percent sorption

16.2.21
saturated percent sorption

16.2.22
electric resistivity of rock

2

Im 1m

16.3
Integrity of rocks

16.3.1
fissure
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16.3.2

microifissure

16.3.3
crack

16.34
fissured clay

16.35 ( , )
frequency of fissure(degree of fissure)

16.3.6
fissures set

16.3.7 ( )
coefficient of fissure(coefficient of crack)

16.3.8 ( )
integrity index of rock(index of alligtoring)

16.39
rock quality designation(RQD)
10cm
( )
164
Compaction of soils
164.1 ( , )
maximum dry density(maximum dry unit weight)
( ) ,
16.4.2 ( )
optimum water content(optimum moisture content)
( ) ;
16.4.3
placement water content(placement moisture content)
(
1644 ( )

compactibility
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(
16.4.5
degree of compaction
( ) (
16.4.6 ( )

compacting factor

16.4.7 ( )
compacted lift

16.5
Others

16.5.1 ( )
specific surface

16.5.2
disintegration(slaking)

1653 ( )

salt content

1654

organic content

16.5.5

grain roundness

16.5.6
activity index
0.002mm
16.5.7 ( ,
capillary head(capillary height)

16.5.8 ( )
segregation
16.5.9

soil structure

16.5.10
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soil fabric

16.5.11
coefficient of frost-resisting property

17
Defor mation properties of soilsand rocks

17.1

Indices of one-dimensional compression of soils

17.1.1 ( , )
compression modulus(oedometric modulus)

17.1.2
coefficient of volume compressibility

17.1.3
coefficient of compressibility

1714

compression index

e logp (

17.15 ( )

modulus of resilience

17.1.6

expansion index(swelling index)

17.2
Deformation modulus of soils and rocks

17.21
elasticity modulus of rock

17.2.2
twinkling elasticity modulus of rock
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17.2.3
shear modulus

17.24
dynamic modulus of elasticity
( )
17.25

ratio of static-dynamic moduli

17.2.6
bulk modulus

17.2.7 ( )
standard triaxial compression test
(0 770 3)
17.2.8

initial tangent modulus

17.2.9
tangent modulus(tangential modulus)

b

17.2.10

secant modulus

50%

17.2.11 ( )
residual deformation(plastic deformation)

B

17.2.12
deformation modulus of soil and rock

17.2.13
hysteresis modulus

17.2.14
hysteresis loop

17.2.15 ( )
creep

17.2.16 ( )

creep rate
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17.2.17
coefficient of viscosity
17.2.18
stress relaxation
17.2.19
delayed deformation
17.2.20 ( , )
constitutive relationship
17.2.21
dilatancy
17.2.22
dilationangle
17.2.23 ( )
strain-hardening
17.2.24 ( )

strain-softening

17.2.25
coefficient of elastic resistance

17.2.26
coefficient of unit elastic resistance
100cm
17.2.27

dilatancy of rock mass

B

17.2.28
coefficient of normal stiffness

17.2.29
coefficient of shearing stiffness

17.2.30
frost-heave capacity

17.2.31
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soaking deformation

17.2.32
soaking deformation coefficient

B B

17.2.33

modulus ratio

17.2.34
strength multiplied by modulus

17.3
Swelling indices of soils

17.31
free swelling ratio

17.32
saturated swelling stress

17.4
Consolidation of soil

1741

preconsolidation pressure

17.4.2 ( , ,
apparent preconsolidation pressure(quasi-preconsolidation pressure)

1743

over-consolidation ratio

1744
normally consolidated soil

17.4.5
under consolidated soil

17.4.6 ( )
secondary consolidation(secondary compression)
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17.4.7
consolidation degree

17.4.8
coefficient of consolidation

18
Strength characteristics of soilsand rocks

18.1

Strength indices of soils and rocks
18.1.1

effect ivestress strength parameters
18.1.2

undrained shearing strength
18.1.3

coefficient of friction
18.1.4

angle of external friction

( )

18.1.5

angle of internal friction
18.1.6

angle of shearing resistance
18.1.7 ( , , )

cohesion

)

18.1.8

peak strength
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18.1.9
residual strength

18.1.10 ( )
ultimate strength

18.1.11
brittleness index

18.1.12
M.M.Protogiakonov’s coefficient

18.1.13
cleavage strength

18.1.14
point load strength

18.1.15

triaxial compressive strength

18.1.16

uniaxial compression strength of rock and soil

18.1.17
uniaxial tensile strength of rock and soil

18.2
Strength characteristics of soils and rocks

18.2.1 ( )
inter locking effect

b b

18.2.2
remolding index
( ) Imm
Imm
18.2.3
thixotropichardening
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18.2.4
degree of sensitivity(sensitivity ratio)

18.25
cyclic strains of tening

B

18.2.6
progressive failure

18.2.7

shear zone

18.2.8

shearing failure

b

18.2.9

tension crack

b

18.2.10
shearing strength of rock

18.2.11
tangential strength of rock

18.2.12 ( )
brittleness index of rock

18.2.13
weathering index of rock

18.2.14
softening coefficient

18.2.15 ( ,
failure envelope(strength envelope)

18.2.16

porepressure parameters

18.2.17 ( )
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excess hydrostatic pressure(excess pore water pressure)

18.2.18
scale effect

18.2.19
lique faction potential

19
Permeable properties of soilsand rocks

19.1
Permeability of soils and rocks

1911
coefficient of permeability

19.1.2 ( )
Lugeon value
100m , , 10min,

19.2
Seepage deformation of soil

19.2.1
seepage force

19.2.2 ( )

exit gradient

19.2.3 ( )
critical hydraulic gradient

19.24 ( )
apparent velocity

19.25
piping

1L
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19.2.6
quick condition

B

( )
19.2.7
piping on contact surface
( ) )
19.2.8
quick condition on contact surface
( ) )
19.2.9 ( )
boiling
19.2.10

internal scour

19.2.11 ( )
colmatage(clogging,siltation)

2 b

19.2.12
seepage deformation

20
Stressesin soil-rock mass and deformation calculation

20.1
Stresses in soil-rock mass

2011
self-weight stress
(over
burden pressure)
20.1.2
super imposed stress

20.1.3
stress level
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2014 ( , )
stress path

20.1.5
stress history

20.1.6
effect ivestress

20.1.7

initial stress state

20.1.8
lateral pressure coefficient

20.1.9 ( )

confining pressure(ambient pressure)

20.1.10
foundation pressure(gross loading intensity)

20.1.11 ( , )

initial stress of rock mass

20.1.12
tectonic stress

20.1.13
stress redistribution

20.1.14

circumferential stress

20.1.15 ( )
surrounding stress(induced stress,secondary stress)

20.1.16

stress ratio

20.1.17

stress concentration factor

20.1.18
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formation of disk-shaped rock cores

20.1.19 ( )
hydro static pressure hypothesis

20.2

Settlement and deformation calculation of soil mass

20.2.1
ground settlement

20.2.2

ultimate settlement

b

20.2.3 ( , )
differential settlement(unequal settlement)

20.2.4

empirical coefficient of settlement calculation

20.2.5 ( , , )

initial settlement

20.2.6

consolidation settlement

20.2.7
secondary consolidation settlement

20.2.8 ( )

initial compression curve(virgin cmpression curve)

20.2.9

field initial compression curve

(0,460)

‘€0
20.2.10
spring constant
(Winkler,E)
20.2.11

(PC;GO)
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coefficient of subgradere action

20.2.12 ( )
allowable deformation

20.2.13 ( )
coefficient of collapsibility

b

20.2.14

initial collapse pressure

20.2.15
coefficient of collapsibility due to over burden pressure

21
Sability analysis and bearing capacity of soil-rock mass

211

Earth pressure and rock pressure
2111

passive earth pressure

21.1.2
active earth pressure

21.1.3
earth pressure atrest

21.1.4 ( )
rock pressure

21.2
Stability analysis of foundation

21.21

general shear failure

B

21.2.2
local shear failure
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21.2.3 ( , )
punching failure
21.2.4 ( )

state of limit equilibrium

21.25
zone of limit equilibrium

B

21.2.6 ( )
bearing capacity factor
Nc Ng Nv

( )
21.2.7

depth ratio

21.2.8
eccentricity

21.2.9
bearing stratum

21.2.10
critical edge pressure

21.2.11 ( , ,
ultimate load

21.2.12 ( )
allowable load(allowable bearing capacity)

b

21.2.13 ( )
shape factor

21.2.14
setpenetration

b

21.2.15
reduction factor of pile group
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21.3
Earth slope and rock slope

21.31
critical height of slope
1.0
21.32

angle of repose

214
Structure of rock mass

21.4.1
rock mass
21.4.2 ( )

structur alplane(discontinuity)

21.4.3
structural mass(structural body)

2144
slip plane

21.45
pull apart plane

21.4.6
cutting plane

2147
free surface

2148
rigid structural plane

21.4.9
soft structur alplane

21.4.10
through structural plane

( )
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21411
disconnected structural plane

( )

21.4.12
flat structural plane
10°
21.4.13
wavy structural plane
10°
21.4.14
step structural plane
90°
21.4.15 ( )

waviness

21.4.16

weak intercalation

21.4.17

siltized intercalation

21.4.18

massive structure

21.4.19
clastic structure

21.4.20
inter locked structure

21.4.21
stratified structure

22

Field investigation of solidsand rocks

221

In-situmeasurementofsoils

2211
standard penetration test(SPT)
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22.1.2
dynamic conepenetration test

22.1.3

static conepenetration test

2 b

)
22.1.4
specific penetration resistance
15cm2, 70mm
22.15 ( , )

cone resistance

22.1.6 ( , )

side friction resistance,local side friction

22.1.7 ( )
pressure meter test
(
22.1.8 ( )
pressure meter modulus
22.1.9 ( )

pressure meter limit pressure

22.1.10 ( , )
plate loading test(plate-bearing test)

22111

vane shear test

222

In-situ measurement of rocks
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2221
stress relief method

b

22.2.2

stress restoration method

B

22.2.3 ( )
narrow slot method

2224

convergence measurement

22.25 ( )
in-situ shear test

22.2.6
bearing plate test
(
22.2.7 ( )

hydro fracturing method

2228
point wise

22.2.9

line wise

22.2.10

convergence-confinement method

2221
acoustic emission well(AEW)

22.2.12
field monitoring
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PLANNING OF HYDROENGINEERING

Hydrological Computation and Forecasing

1
Characteristics of river and basin

11

River and river system

111

river

112 ( )
trunk river(mainstream)

113

tributary stream(branch river)

, ; )
114

river head(river source,head water)

115

river mouth(estuary)

116

river length

117 ( )
thalweg

1.1.8
stream centre line

119
drop

1.1.10 ( , )
river slope



SL26-92:

81

1111 ()

stream chennel

1112 ( , )
hydrographic net(river system)

1113
drainage density

1.2
Characteristicsofbasin

121
water shed(basin,drainage area)

1.2.2
basin divide

123 ( )

watershed area(drainage area,catchment area)

124 ( )
length of basin

125 ( )

percentage of vegetation sin drainage area

126

percentage of lake sin drainage area

127

percentage of swamp sindrainage area

2
Hydrological analysis and computation

21
Hydrologic computation

211
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hydrological computation

212
hydrological statistics

213
cumulative frequency

214
return period

215
hydrological frequency curve

2.1.6
design frequency

2.1.7

correlation analysis

2.2

Rainstorm

221

rainstorm

24h

222

large rainstorm

24h 100mm  200mm
223

extraordinary rainstorm

24h 200mm
224 ( )

precipitation area(rain area)

225

rainstorm center

50mm
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226

rainstorm intensity
227

rainstorm duration
228

point precipitation(point rainfall)

()

229

areal precipitation(areal rainfall)

2.2.10
precipitation relationship between fixed point and fixed area
( )
2211 ( )

precipitation relationship between center point and variable area

2212
depth-area-duration relationship of storm(DAD)

2213

duration curve of storm intensity

2214

design rainstorm

2.2.15
design rainfall pattern

2.2.16

isohyet map of rainstorm

2217
probable precipitation

b

2.2.18
probable maximum precipitation(PMP)

B

2.2.19

rainstorm model

2.2.20

typical rainstorm
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2221

transposition storm

2222
synthetic storm

2.2.23
dew point

2.2.24
dew point at earth surface

2.2.25
representative dew point

2.2.26

probable maximum dew point

2.3 ( )
Runoff yield(concentration of flow)

231
runoff yield(runoff or mation)

232
runoff yield under saturated storage

233
runoff yield under excess in filtration

234 ( )
infiltration capacity curve

B

235

initial losses

2.3.6

maxinun initial losses

237
latter losses
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238
rainfall-runoff relationship

239

desin net rainfall

2.3.10
base flow

231
concentration of flow

2.3.12 ( )
concentration of channel flow

23.13 ( )
unit hydrograph
23.14

instantaneous unit hydrograph

23.15
synthetic unit hydrograph

2.3.16
simplified flood hydrograph

24
Runoff

24.1
runoff

242
surface runoff

243
groundwater runoff

(

10mm)
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244
runoff depth

245
runoff modulus

2.4.6
runoff coefficient

24.7

mean annual runoff

248

design annual runoff

249
distribution of design annual runoff within a year

25
Flood

251
design flood

252
standard of design flood

253
probable maximum flood(PMF)

254
stage design flood

255
design flood of construction period

256
flood at dam site

257
flood into reservoir
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258
dam break flood

259 ( )
design flood of small catchment

2.6
Sediment

2.6.1
sediment runoff

26.2

sediment charge(sediment concentration)

2.6.3
sediment runoff

2.6.4
sediment discharge

265

mean sediment runoff

( )
26.6

mean sediment discharge

( )

Hydrological forecast

31
Hydrologicalforecast

311

forecast time

312
short date hydrologic forecasting
1 3
313
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mid and long term hydrological forecast
3 10 10
314
rainfall runoff forecast

3.15 ( )
flood forecast

3.16 ( )
low flow forecast

3.1.7

sediment forecast

3.18
water quality forecast

3.19

ice regime forecast

3.1.10
freezing forecast

3.1.11
ice break forecast

3112
hydrological model

3.1.13
determinate hydrological model

3.1.14 ( )
stochastic hydrological model

3.1.15
hydrological response due to human activities
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Developmentand Utilization of Water Resour ces

4
Development and utilization of water resources
4.1
Generalterms
411
waterr esources
412
water resources development
413
zoning of water conservancy
414
waterresourcesplanning
415
design level year
4.1.6
management and administration of water project
4.2
Characteristic level of reservoir
421 ( )
check flood level
422
design flood level
423

top level of flood control

424 ( )
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limiting level during flood season

B

425 ( , ,
normal pool level(normal high water level)

b

4.2.6
minimum pool level(dead water level)

4.2.7 ( )
drawdown depth

4.3

Characteristic capacity of reservoir
43.1

stilling storage

432

wedge storage

433
dynamical storage

434
total copacity of reservoir

435
flood control storage

4.3.6
flood control storage

437 ( ; )
available storage(effective storage)

438 ( , )

common storage

4.3.9 ( )
dead storage

4.3.10
coefficient of storage
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4.4

Computation of water conservancy

441

Computation of water conservancy

44.2
runoff regulation

443
flood regulation

444
low flowr egulation

445
hydropower computation

b

4.4.6

compensative regulation

4.4.7 ( )

re-regulation(counter regulation)

4.4.8
period of regulation

44.9
daily regulation

4.4.10
weekly regulation

4411

yearly regulation,annual regulation

4.4.12

over year regulation(carry over regulation)
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4.4.13

regulation year

4414
regulated flow

4.4.15
regulation coefficient

Development of ground water resources

51
Ground water resources
511
exploitable ground waterr esources

512
phreatic water

513

artesian water(confined water)

514
pervious layer

515
aquiclude

516

aquifuge

517
aquifer

518
phreatic water evaporation

519

mineralization of ground water

5.1.10
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infiltration recharge by rainfall

5111
recharge through weak permeable layer

5.1.12
recharge by ground water

51.13
recharge from return flow of irrigation

5114 ( )
artificial recharge of ground water

5.1.15
pumping out the saline water and recharge the fresh water

b

5.1.16
draw down cone,cone of depression

b

5117

ground water regime

5.1.18 ( )

ground water balance

52

Ground water mining

521
depression cone of ground water

b

522
well

523

caisson well

524
tube well
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525
vacuum well(vacuum-pumped well)

5.2.6
radial well

527 ( )
gravel wall well

528 ( , )

karez
529

lying pipe well
5.2.10

water pool

(

5211

siph on well

5212 ( )
fully penetrating well(perfect well)

5213 ( )
partially penetrating well(imperfect well)

5214

excessive mining of ground water

5.2.15
drawdown of groundwater

b

53
Hydrogeological characteristics of groundwater
531

coefficient of transmissivity

532
coefficient of pressure conductivity

533
coefficient of water level conductivity
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534
specific yield
535 ( )
free porosity
5.3.6 ( )

elastic storavity

Waterway Ragulation Planning

6
Waterway regulation planning

6.1

Waterway and canal

6.1.1

waterway

6.1.2

main waterway

6.1.3

sub-waterway

6.1.4

channelized waterway

6.1.5
canal

6.1.6

approach channel

6.2
Waterway planning
6.2.1

navigation standard

6.2.2
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grade of waterway

6.2.3

navigation period

6.2.4

navigation capacity of waterway

6.2.5

navigation density

6.2.6
navigation dependabilty

6.2.7
regulation line of waterway

6.2.8

design stage of waterway

6.2.9

maximum stage of waterway

6.2.10
navigation depth

6.2.11

navigation discharge

6.2.12

navigation velocity

6.2.13

standard dimension of waterway

B

6.2.14

minimum width of waterway

6.2.15
curvature radius of waterway

6.2.16

navigation clearance
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6.2.17
crosssection factor of waterway

B

6.2.18
kilomet rage of waterway

Flood Control Planning

7
Flood control planning

7.1
Flood control of river

7.1.1
floodcontrol

7.1.2
flood

713
seasonal flood

714
flood season

7.15

flood control planning

7.1.6
flood control standard

7.1.7
flood insurance

7.18 ( )
flood routing
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7.1.9
safety discharge in river

7.1.10

insuring stage

7111

warning stage

7.1.12
flood diversion stage

7.2
Flood control measures
721
flood control structural measures

7.2.2
flood control non-structural measures

7.2.3
flood diversion works

724
flood way

7.25 ( )
flood diversion basin

7.2.6
flood plain

7.2.7
flood flowing zone

7.2.8

flood control reservoir

7.2.9

flood storage and reclamation
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Water power Utilization Planning

8
Water power utilization planning

8.1
Water power utilization

8.11
waterpower,hydropower

8.12 ( )
waterpower resources,hydropower resources

8.1.3
waterpower utilization planning

8.14
design dependability

8.15 ( )
elastic coefficient of electric energy

8.2

Types of hydropower development
821

dam type development

8.2.2
diversion conduit type development

8.2.3
dam and diversion conduit type development

8.24
cascade development

8.25
spanning watersheds development

8.2.6
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pumped storage development

(

()
8.2.7

tidal power development

8.3
Waterhead,discharge,water lever of hydropower station

831

tail water lever

8.3.2
water head

8.3.3
gross head

834
net head

8.35

maximum head

8.3.6

minimum head

8.3.7
design head

8.3.8
arithmetic average head

8.3.9
weighted average head

8.3.10
quotative discharge of hydropower station

8311

maximum discharge of turbine
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8.4
Power and energy output of hydropower station

8.4.1
power output of hydropower station

8.4.2
firm power,firm output

8.4.3

expected power,expected output

8.4.4
coefficient of output

8.4.5
energy output of hydropower station
kW-h
8.4.6
firm energy

8.4.7

seasonal energy

8.4.8
average annual energy output

85
Electric power load

85.1 ( )
electric power load

85.2
electric load diagram

( )
85.3

peak load

854
base load

kW
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855
mediate load

8.5.6 ( )
average daily load factor

8.5.7

minimum daily load factor

8.6

Installed capacity of electric system
8.6.1

installed capacity of hydropower station

8.6.2
working capacity

8.6.3
standby capacity

8.6.4

reserve capacity for repair

8.6.5
reserve capacity for accident

8.6.6
idle capacity

8.6.7
duplicate capacity

8.6.8
annual operation hours of installed capacity

8.7

Reservoir operation

8.7.1

reservoir operation
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)
8.7.2
graph of reservoir operation
(
8.7.3

guide curve for flood control

8.7.4 ( )
upper critical guide curve

8.75 ( )

lower critical guide curve

8.7.6

guide curve for reducing aband on water

Planning of Irrigationand Drainage

9 — -
Soil-plant-atmosphere system

9.1
Soil water

911

soil water
9.1.2 ( )

soil water potential
9.1.3 ( )

soil water characteristic curve
914

hysteresis effect of soil water
9.15 ( )

hydraulic conductivity of soil water
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9.16
diffusivity of soil water

9.1.7
specific water capacity of soil water

9.1.8 ( )
intake rate of soil

B

9.1.9 ( )

soil moisture content

9.1.10
coefficient of soil moisture absorption
20 ,
9.111

saturated moisture content of soil

9.1.12
field capacity

9.2
Water physiological properties of crop

9.21

available soil water

9.2.2

soil evaporation

9.23

evapotranspiration

9.24
wilting coefficient,withering coefficient

9.25
water physiological properties of crop

9.2.6
physiological and ecological water requirement of crop
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9.2.7

Crop root zone

9.2.8
planned moisture layer in soil

B

9.29 ( )

optimal soil water content

9.2.10
effective rainfall

9211
ground water supplement to the crop root zone

9.2.12 — —
soil-plant-atmosphere system

9.3
Waterrequirementofcrop

931

water requirement of crop

9.32
potential evapotranspiration of crop(potential water requirement of crop)

933 ( )

water consumption on farmland

9.34

intensity of water consumpting use(intensity of water requirement)

9.35

modulus of water requirement

10
Analysisand calculation of irrigation water use

10.1

Irrigation



106 SL26-92:

10.11
irrigation
10.1.2
irrigation duty
( )
10.1.3

irrigation duty

10.1.4

irrigation water use

10.1.5
synthetical irrigation water duty

10.1.6
preseeding irrigation duty

10.1.7 ( )

modulus of irrigation water

10.1.8
designed interval of irrigation

b

10.1.9
days of drought control

10.1.10

irrigation program

10111
depend ability of irrigation

10.1.12
typical design year for irrigation

10.1.13

croppingintensity

10.1.14
steeping field
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10.1.15
duty of steeping field

10.1.16
suitable water depth in paddy field

10.1.17
percentage of wetted area
30cm
10.1.18

percentage of shaded area

11

Water source for irrigation

11.1
Kind of water source
11.1.1

water source for irrigation

112

water diversion irrigation

11.1.3

water storage irrigation

114

pumping irrigation

11.15

sewage water irrigation

11.1.6
saline water irrigation
3g/L
117

muddy water irrigation

11.1.8

nitric ground water irrigation
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11.1.9

warping irrigation

11.1.10

irrigation water quality

12

Irrigation technology

12.1 (

Irrigationtechnology

1211

furrowirrigation

121.2

border irrigation

12.13 ( )

basin irrigation
12.1.4

flush irrigation
12.15

sprinkler irrigation
12.1.6

micro-irrigation
12.1.7

drip irrigation

1218  ( )

mist irrigation

1219

continuous flow irrigation

(

)

)

0.5 0.6mm
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12.1.10

rotation working irrigation

)
12111
shallow water irrigation
10 40mm
12.1.12
deep water irrigation
50mm

12.1.13

wetting irrigation

12.1.14
flow irrigation,gravity irrigation

b

12.1.15

intermittent irrigation

12.1.16
subsurface irrigation by groundwater

B

12.1.17
irrigation by buried pipes

12.1.18

irrigation and drainage from one field to another

13
Irrigation system

131

Surface irrigation system

1311

irrigation area

13.1.2

irrigation system

13.1.3

irrigation system with water storage,diversion and pumping facilities
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1314
pond
13.1.5
system of drip irrigation
(
13.2

Canal irrigation system

1321

irrigation canal

)

13.2.2

water conveyance canal

(

13.2.3

water distribution canal
13.2.4

canal for water release
13.25

contour canal
13.2.6

gross discharge in canal
13.2.7

net discharge in canal
13.2.8 ( )

design discharge of canal,normal discharge of canal

13.29

water conveyance losses in canal

13.2.10

water efficiency in canal

13211

water efficiency in canal system
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13.2.12
water efficiency in field

( ) (
13.2.13

water efficiency of irrigation

( )
13.2.14 ( )

working regime of canal

13.2.15

permissible unscouring velocity in canal

13.2.16

permissible unsilting velocity in canal

13.2.17
balance of scouring and silting in canal
( )s
13.2.18

stable canal

13.2.19

unstable canal

13.2.20

gradient of canal

13.2.21
side slope of canal

13.2.22
roughness of canal bed

13.2.23
ratio of bottom width to water depth in canal

13.2.24
free board of canal

13.2.25

planning of canal system
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133

Farml and works

13.3.1
farml and works
C )
13.3.2

farm canal system

13.33
stripe field

13.34
check field

13.35
irrigation ditch

13.3.6
conveyance ditch

13.4
Sprinklersystem

13.4.1
constant pressures prinkler system

134.2
permanent sprinkler system

b

13.4.3

semi-permanent sprinkler system

b

1344
portable sprinkler system

1345 (
central pivot sprinkler system

13.4.6
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lateral moving sprinkler system

13.4.7
sprinkler,sprinkler head

13.4.8

oscillating arm sprinkler

13.4.9 ( )
turbine sprinkler

13.4.10

reactive sprinkler

13.4.11
baffle

13.4.12
slot nozzle sprinkler
30° ,
13.4.13

sprinkling in circles

13.4.14

sprinking insectors

13.4.15
inclination of jet flow

13.4.16 ( )
sprinkler intensity

13.4.17

percussive energy

1mm Im?

13.4.18
effective coefticient of sprinkling water

13.4.19
working pressure of sprinkler

13.4.20
range of sprinkling
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) 5%
134.21

uniformity of sprinkler irrigation

13.4.22
water distribution curve

14
Water logging and ground water control

14.1
Water logging control

1411
water logging disaster

141.2

drainage

14.1.3
gravity drainage

14.1.4
pumping drainage

1415 ( )
biological drainage

14.1.6
design criteria for water logging control

14.1.7
water logging drainage modulus

14.1.8
water logging drainage discharge

14.1.9
water logging drainage water stage

14.1.10
water logging retard
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14111

duration of drainage

14.1.12
critical period of drainage

14.1.13

drainage receive area

141.14

normal water lever

14.1.15
lowest water lever

14.1.16
storage capacity

14.1.17

hydrologic and hydraulic calculation

14.2
Subsurface water control

14.2.1
subsurface water disaster

14.2.2

drainage modulus of subsurface water

14.2.3

drainage discharge of subsurface water

1424

drainage water level of subsurface water

14.2.5

criteria for draining subsurface water

14.2.6
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crop tolerance to water logging

14.3
Improvement of saline and alkali land
1431

saline and alkali land

14.3.2

secondary salinization

14.3.3
critical depth of ground water

14.3.4
amelioration of saline-alkali land by leaching

1435

water requirement for leaching

14.3.6

leaching criteria

15
Training of polder area and tidal reach

15.1
Drainageofpolderarea

15.1.1
flood diversion

15.1.2

contour interception

1513
rush drainage

15.2
Training of tidal reach

1521
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tidal reach

15.2.2
saline field

1523

preventing saline water intrusion and storing fresh water

1524

preventing saline water intrusion and taking in fresh water

16
Drainage system

16.1
Surface drainage system

16.1.1
drainage system

16.1.2
drainage ditch

16.1.3
open ditch

16.1.4 ( )
field ditch

16.1.5
raised field

16.1.6
gridiron field(check field)

B

16.1.7
interception ditch

16.1.8
seepage intercepting ditch
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16.2
Subsurface drainage system

16.2.1
subsurface drainage

16.2.2

drain tile

16.2.3

mole drains

16.2.4
mole plough

16.2.5
drainage system with underground pipe lines

16.2.6
vertical drain well

17
Experiment and management of irrigation and drainage

171

Experiment of irrigation and drainage

1711

experiment of irrigation and drainage

b

17.1.2

experiment for irrigation benefit

17.1.3

experiment for irrigation program

1714
experiment for irrigation technology

1715

experiment of crop water requirement
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1716

experiment for farm land drainage

17.1.7

experiment for draining subsurface water

17.1.8

experiment of single factor

17.19
experiment of multiple factors

17.1.10
orthogonal irrigation experiment method

17111
experimental block

17.1.12

treatment of experiment

b 2

17.2
Irrigation management
1721

irrigation management

17.2.2

management of irrigation works

17.2.3

management of irrigation water use

17.24

management of irrigation area

2 b

17.25
irrigation water charge,(water fee)

17.2.6

administration system of irrigation area
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17.2.7
administration institution of irrigation area
(
)
17.2.8

administration organization

17.3

Water measuring apparatus

1731

triangular weir

17.3.2

trapezoidal weir

1733

spray nozzle

17.34
Parshall flume

Planning of Soil and Water Conservation

18
Planning of soil and water conservation

18.1
Soilandwaterloss

18.1.1 ( )
soil erosion(soil and waterloss)

18.1.2
modulus of erosion

18.1.3 ( )

water erosion
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18.1.4

surface erosion

1815
gully erosion

18.1.6

cave and hole erosion

18.1.7

wind erosion

18.1.8

gravitational erosion

18.1.9
land fall

18.1.10
debris slide

18.1.11
landslide(landslip)

18.2

Soil and water conservation works

1821

soil and water conservation

b

1822 ()

water callar(dry wall)
18.2.3 ( )
pond
18.24

soil saving dam

18.2.5
check dam
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18.2.6
erosion control on the head of gully

b

18.3

Afforestation measures for soil and water conservation

18.3.1
afforestation on hillside

18.3.2
horizontal ditches

18.3.3

horizontal terraces

18.34
fish-scale pits

18.3.5
closing hill for afforestation

18.3.6 ( )
contour tillage

18.3.7
strip cropping

18.3.8
furrow and ridge tillage

River Sediment and River Regulation Planning

19
Dynamics of river sediment movement
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19.1
Sediment(silt)

19.1.1
suspended load

19.1.2
bed load

19.1.3

laminated load

19.1.4 ( )
bed material load

19.1.5 ( )
wash load

19.1.6
modulus of sediment yield
km?2
19.2
Propertyofsediment
19.2.1

diameter of sediment

19.2.2

arithmetic mean diameter

19.2.3

geometric mean diameter

19.24

volume equivalent diameter

19.25
settling diameter

19.2.6
median diameter
50%
19.2.7

weighted mean diameter
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19.2.8

grain size analysis

19.29

grain size-frequency distribution curve of sediment

19.2.10
shape coefficient of sediment

19211
75% 25%

19.2.12

uniform sediment

19.2.13

non-uniform sediment

19.3
Sediment transport

1931

incipient motion of sediment

19.3.2
incipient velocity

19.33 ( )

incipient tractive force

19.34
settling velocity

19.35
settling velocity of grains

19.3.6

suspension index

19.3.7

suspension work
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19.3.8

regime sediment charge

19.3.9 ( )
saturated sediment transport

19.3.10 ( )
non-saturated sediment transport

19311
suspended load discharge

19.3.12
bed load discharge

19.3.13

ratio of bed load discharge to suspended load discharge

19.3.14
sediment delivery ratio

19.3.15
flocculation

19.3.16

longitudinal variation of sediment concentration

19.3.17

resistance of river channel

19.3.18

grain resistance

19.3.19

form resistance of sand wave

194

Bed form

1941

sand wave
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19.4.2
sand ripple

19.4.3
dunes

1944

sand wave

19.45
stationary flat bed

19.4.6
moving flat bed

19.4.7
transporting belt

195
Flow with hyperconcentrated sediment and Density current

1951
flow with hyperconcentrated sediment

19.5.2

intermittent flow

1953
clogging of river

1954
density current

1955

density current in reservoir

19.5.6

density current in canal
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20
River configuration and process

201

River configuration

20.1.1
river morphology

20.1.2

straight river

20.1.3 ( )

meandering river

20.1.4
braided river

20.1.5

wandering river

20.1.6 ( )
elevated river

20.1.7

CI'OSSil’lg,CI'OSS over

20.1.8
structural sediment deposit

20.1.9

bar

20.1.10
bela

20111

island

20.1.12
shoal

20.1.13 ( )

normal shoal
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20.1.14 ( )
reciprocating shoal

20.1.15
complex shoal

20.1.16
dispersive shoal

20.1.17
dangerous shoal

20.1.18
flood plain

20.2
Fluvial process

20.2.1
fluvial process

20.2.2
deposition of river bed

20.2.3
scouring of river bed

20.2.4
widening of river bed

20.2.5

local scour

20.2.6

scouring of concave bank

20.2.7
silting of convex bank
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20.2.8

erosion basis

20.2.9
equilibrium between scouring and deposition

20.2.10 ( )

regime river

20.2.11
self-adjustment of river bed

20.2.12

sediment size coarsing

20.2.13

bed surface armouring

20.2.14

sediment size reduction

20.2.15
sorting of sediment

20.2.16
longitudinal deformation

20.2.17

transverse deformation

20.2.18

one directional deformation

20.2.19 ( )

reversible deformation,periodical deformation

20.2.20

avulsion

20.2.21
chute cutoff
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20.2.22
cutoff

20.2.23
cutoff ratio

20.2.24

wandering intensity

20.2.25

river regime

20.2.26
hydraulic geometric relation of river

20.2.27
longitudinal stability coefficient

20.2.28
transverse stability coefficient

20.3
State of flow

20.31

main current,main flow

20.3.2
whirlpool

20.3.3

submeander

20.34 ( )
dynamic axis of flow

20.3.5

dominant formative discharge
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20.3.6 ( )
bankfull discharge
20.3.7

circulating flow in bend

20.3.8

artificial transverse circulating flow

204

Estuary process

204.1

estuary process

20.4.2
tidal estuary,tidal river mouth

204.3
null point

20.4.4
mouth bar

2045
estuary delta

21
River training,River regulation

211

Planningoftriverregulation

2111

river regulation,river training

21.1.2

shoal training

21.1.3 ( )
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training alignment

2114
bank protection works

2115

river control works

21.1.6
cutoff works

21.1.7

main current control

22
Reservoir sediment

221

Sediment deposition in reservoir

2211

long-term storage capacity of reservoir

22.1.2

ultimate life of reservoir

2213
longitudinal profile of deposit in reservoir

2214
delta deposit

2215
cone deposit,tapered deposit

22.1.6
belt deposit

2217
fluctuating back water zone of reservoir

22138 ( )

upward extension of reservoir deposition
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22.1.9

limit state of sediment deposition in reservoir

22.1.10

equilibrium slope of sediment deposition in reservoir

2211 [ ]
progressive erosion[deposition]

22112 [ ]
backward erosion[deposition]

[ ] [ ]

22.2

Prevention of sediment

2221

sediment detention reservoir

22.2.2

sediment detention weir

22.2.3

operation of serial-connected reservoirs

22.2.4
operation of parallel-connected resertvoir

b b

22.25
reservoir built at the side of river

> B B

22.2.6
flood retarding and sediment releasing

B B B

22.2.7
sediment releasing by density current
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22.2.8
sediment releasing by emptying reservoir

B

22.2.9
clear water impounding and muddy flow releasing

B

22.2.10
free flood retarding

22211
controlled flood retarding

22212

erosive funnel

23
Modelling of river

231

Mathematical modelling of river
2311

computation of river bed deformation
2312

mathematical modelling of river
232

Physical modelling of river
2321 ( )

model of river
2322

law of similarity
23.23

similarity criterion
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23.2.4 ( )

similarity criterion

2325

scale

2326  ( )

dimension

23.2.7 ( )

dimension anslysis

23.2.8 ( )

dimension homogeneity

23.2.9n
7 theorem

23.2.10

geometric similarity

23211 ( )

kinematic similarity

23212

dynamic similarity

23.2.13

similarity transformation

23.2.14

similarity of suspension

23.2.15
similarity of sediment-carrying capacity

23.2.16
similarity of bed load transportation
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23.2.17

similarity of river bed deformation

23.2.18 ( )
fixed bed model
23.2.19 ( )

movable bed model

23.2.20 ( )
undistorted river model

23.2.21 ( )
distorted river model

23.2.22

degree of distortion

23.2.23

total load model

23.2.24

series models

23.2.25

air model

23.2.26

natural model

23.2.27

estuary model

23.2.28

tracer model

23.2.29

coastal model

23.2.30
tidal model

23231

general layout model,overall model
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23.2.32

sectional model

23.2.33

model sediment

23.2.34
light model sediment

23.2.35

calibration test

Environmental I mpact and Resident Relocation

24
Environmental impact and resident relocation

241

Environmental impact assessment

2411

environmental impact assessment

2412

retrospective assessment of environment

24.1.3

present situation assessment of environment

2414

prospective assessment of environment

2415

integrating assessment of environment

24.1.6

identification of environmental impact

24.1.7 ( )
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environmental background value

24.1.8

environmental impact statement

24.1.9
hydrobiology

24.1.10
ecological system

24111
ecological balance

)

24.2

Water quality pollution
2421

water quality
2422

water quality pollution
2423

point-source of pollution
2424

area-source of pollution
2425

pollutant
24.3

Water quality assessment
2431

water quality assessment
24.3.2

water quality standard
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24.3.3
chemical oxygen demand(COD)

24.34
biochemical oxygen demand(BOD)

2435
dissolved oxygen(DO)

24.3.6
eutrophication

244

Treatment of reservoir inundation

2441

zone of reservoir inundation

24.4.2

treatment zone of reservoir inundation

24.4.3

line of resident relocation

2444

line of land requisition

24.45

material index of reservoir inundation

24.4.6

planning for resident relocation

24.4.7

mode of resident relocation

24.4.8

compensation for reservoir inundation

24.4.9
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cleaning of reservoir zone

B

24.4.10

development of reservoir zone

Economic Evaluation

25
Economic evaluation

25.1
Classification of economic evaluation

2511

economic evaluation

B

25.1.2
financial evaluation

25.1.3
national economic evaluation

2514

evaluation parameters

2515

sensitivity analysis

2516

risk analysis

25.2

Terms of engineering economics

25.2.1 ( )
sunk cost
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25.2.2

incremental cost

25.2.3
intangible value

25.24
cost
25.25
opportunity cost
(
25.2.6

shadow price

25.2.7

marginal cost

25.2.8 ( )
fixed price

25.2.9
theoretical price

25.2.10

current price

25211

international market price

25212

interest rate

25.2.13
profit

25.2.14

tax
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253

Cost and benefit of engineering
2531

engineering investment
25.3.2

annual cost

)
2533

annual operation cost

)

2534

annual depreciation
2535

overhauling cost
25.3.6

fixed assets
25.3.7

cost of engineering construction and equipment
2538

investment allocation
25.3.9

engineering benefit
254

Time factor of fund
2541

time value of fund
254.2

datum year

25.4.3
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cash flow diagram

2544

economic life

2545
present worth(present value)

25.4.6

discount rate

25.4.7
compounding and discounting factors

)
25.4.8

social discount rate

255

Index of evaluation

2551

internal rate of return

25.5.2 ( )

return period of financial investment

2553
profit rate of investment

2554

profittax rate of investment

2555
pay back period of loan

25.5.6
payment period



144 SL26-92:

256
Method of economic analysis

25.6.1

staticeconomicanalysis

25.6.2

dynamic economic analysis

25.6.3
benefit-costratio method

25.6.4
net benefit method

25.6.5

internal rate of return method

( )
25.6.6

minimum cost method

25.6.7

annual method

25.6.8
return period method

25.6.9
payment period method

257
Economie index of hydropower station

25.7.1
generation cost of hydropower station

25.7.2
electricity price

25.7.3 ( )
cost per kilowatt
( /kW)
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25.74
cost per kilowatt-hour
[ /(kW-h)]

HYDROSTRUCTURES

Hydraulics

Hydrostatics

11

Hydrostaticpressure

1.11 ( )
mass force

1.1.2
surface force

113

hydrostatic pressure

114

absolute pressure

115

relative pressure

116 ( )
negative pressure

117

vacuity

118

pressure head
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119 ( )
position head(elevation)

11.10
potential energy

111
equi-pressure surface

1112

piezometer

1113

differential monometer

1114
Euler’s equilibrium equation
(Euler,L.) 1775

1.1.15
Pascal’s law
(Pascal,B.)

12
Hydrostatic pressure

121
total hydrostatic pressure

122

pressure center

123
pressure gradient

124

pressure distribution diagram

125
submerged body

1.2.6
floating body
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127

buoyancy

128
huoyancy center

b

129

buoyant axis

1.2.10

metacenter

1211

metacentric radius
1.2.12

Archimendes’ principle
(Archimedes)

2

Hydrokinematics and hydrodynamics

21
Hydrokinematics

211
Eulerian method
(Euler,L.)

212
Lagrangian method
(Lagrange,J.L.)

213

total acceleration

2.14 ( )

local acceleration

215 ( ,

convective acceleration
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216
continuity equation of flow

217
flow velocity

2.1.8
velocity field

219
velocity fluctuation

2.1.10
potential flow

2111
velocity potential function

O(X,y,Z,t)
2.1.12

stream function

2.1.13
flow net

2114
path line

2.1.15

stream line

2.1.16
stream tube

2.1.17 ( , )
flow filament

2.1.18 ( )
steady flow

2.1.19 ( )
unsteady flow

2.1.20
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homogeneous flow

2121

uniform flow

2122

non-uniform flow

2.1.23
gradually varied flow

2.1.24
rapidly varied flow
2.1.25 ( )

one-dimensional flow

2.1.26 ( )
two-dimensional flow

2.1.27 ( )
three-dimensional flow
t
2.1.28
two-phase flow

2.1.29
multi-phase flow

2.1.30

corner flow

C )
2131

source potential flow

2132
sink potential flow

2.1.33 ( )
potential vortex

2.1.34
force vortex
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2.1.35
vorticity

2.1.36

vortex line

2137
spiral flow

2.1.38
velocity circulation

2139 ()

stagnation point

2.1.40

seperation point

2141 ( )
hydraulic elements

2.1.42
cross section of flow

2.1.43
wetted perimeter

2.1.44
hydraulic radius

2.1.45
discharge(flow rate)

2.1.46
average velocity of cros ssection

2.2
Hydrodynamics

221
ideal fluid
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222
incompressible fluid

223
hydrodynamic pressure

224
pressure coefficient

225
velocity head

2.2.6
total head

227
inertia head

2.2.8
head loss

229 ( )
hydraulic slope(energy gradient)

b

2.2.10
kinetic energy coefficient

2211

momentum coefficient

2212
potential force

2.2.13
lift force

2.2.14
coefficient of lift force

2.2.15
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Bernoulli equation

(Bernoulli,D.I)
2.2.16
Navier-Stokes equation
(Navier)
2217
Venturi meter
(Venturi,G.B.)
2.2.18 ( )
Pitot tube
(Pitot,H.)
2219
nozzle
2.2.20

Borda'’s mouth piece

Laminar flow and turbulent flow

31

laminarflow

311

laminar flow

3.1.2
Newtonian fluid
(Newton,L.)
313

non-Newtonian fluid

314
Reynolds number
(Reynolds,0.)
3.15

critical Reynolds number

3.16

(Stokes,G.G.)
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dynamic viscosity coefficient

317
kinematic viscosity coefficient

3.18

creep

3.2
Turbulent flow

3.21 ( )
turbulent flow

3.2.2

instantaneous velocity

3.2.3

time average velocity

324
fluctuating velocity

325 ( )

turbulent viscosity coefficient(eddy viscosity coefficient)

3.26
turbulence spectrum

3.2.7

time average energy

328
turbulent energy

329
turbulent intensity

3.2.10
turbulent model

3211
turbulent diffusion
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3212
Reynolds equation
(Reynolds,O)
3213

Reynolds stress

33
Boundary layer

331
boundary layer

3.32
thickness of boundary layer
0.99
333
displacement thickness

334
momentum loss thickness

3.35
dissipation energy thickness

4
Flow resistance and head loss

41
Surface resistance and frictional head loss

411

surfaceresistance(skinfrictionresistance)

412 ( )
viscoussublayer
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413
absolute roughness

414

relative roughness

415
hydraulic roughness

4.1.6
hydraulic smooth

417
hydraulic roughness region

4.1.8
transient region of turbulent flow

419
roughness

4.1.10
frictional velocity

4111
Moody graph
4112 ( )

mixing length

4.1.13
artificial roughness

4.1.14
frictional head loss

4.2
Form drag and local head loss

421

form drag(form resistance)
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422
coefficient of form drag

423
local head loss

Pipeflow

51
Steady pipe flow

511
short pipe

512
long pipe

513
free discharge of pipe flow

514
submerged discharge of pipe flow

515
discharge coefficient of pipe flow

5.1.6
discharge modulus

52
Unsteady pipe flow

521 ()

water hammer

5.2.2 « )

wave of water hammer
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523

wave velocity of water hammer

5.2.4 ( )

direct water hammer

5.25 ( )

indirect water hammer

6 ( )

Open channel flow

6.1 (

)

Steady gradually varied flow in open channel

6.1.1 ( )
freesurfaceflow

6.1.2

prismatic channel

6.1.3 ( )
positive slope

6.1.4
horizontal slope

6.1.5 ( )
adverse slope

6.1.6 ()
uniform flow in open channel
()
6.1.7
normal depth
()
6.1.8
optimal hydraulic cross section

()
6.1.9

Froude number

()
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(Froude,W.)
6.1.10
subcritical flow(tranquil flow)
1
6.1.11
critical flow

6.1.12

supercritical flow

1

6.1.13

specific energy

(

6.1.14

critical depth

()

6.1.15
critical velocity

6.1.16
critical slope

6.1.17
mild slope
()
6.1.18
steep slope
()
6.1.19
water surface profile
()
6.1.20 ( )
back water curve
()
6.1.21
drawndown curve(falling curve)
()
6.1.22
hydraulic exponent
()
6.1.23
Ch’ezy’s formula
(Ch'ezy,A.de)

)

(

)

(

)
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6.1.24
Manning's formula
(Manning,R)
6.2 ()
Steady rapidly varied flow in open channel
6.2.1
hydraulic drop

() ( );

6.2.2
hydraulic jump

()
6.2.3

specific force

6.2.4
hydraulic jump function

6.2.5
conjugate depth

6.2.6
length of hydraulic jump

6.2.7
height of hydraulic jump

6.2.8
perfect hydraulic jump

6.2.9
undular hydraulic jump
1 1.7
6.2.10
coefficient of energy dissipation of hydraulic jump

6.3 ()
Unsteady flow in open channel

6.3.1
flood wave

6.3.2
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DeSaint-Venant equation
(Saint-Venant,A.J.C.B.de)
6.3.3

channel storage

6.3.4

finite increment method

()
6.35

characteristics method

6.3.6
Courant condition
(Courant,R.)

7
Weir flow and orifice flow

7.1
Weir flow

7.11
weir flow

7.1.2
weir length

7.1.3
weir height

7.1.4
welir thickness

7.15
weir head

7.1.6
depth on crest

717 ( )
sharp crested weir(thin-plate weir)
0.67



SL26-92:

161

7.

7.

7

7

7

7

7

7.

7.

7.

7.

7.

7.

8

18
broad crested weir
2 10

19

practical weir

110 -

Creager-O¢unepos profile

111

power-curve profile

.12

free over flow

1.13

flow nappe over weir

.14

submerged over flow

2
Orifice flow

2.1
orifice outflow

2.2

vena-contracta

23
contracted depth

24

vena-contracta coefficient

25
side-contracta coefficient

Down stream ener gy dissipation

0.67 2
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81
Forms of dissipation

811 ( )
energy dissipation by hydraulic jump

812
rolling current energy dissipation

8.1.3
ski-jump energy dissipation

8.14
deflected current

8.1.5
space hydraulic jump

8.2

Cavitation and aeration

821 ()

cavitation

8.2.2 ( )

cavitation number(cavitation index)

823
cavitation damage(pitting)

8.24
acrated flow(air-entrained flow)

8.25
aerate dpoint
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Wave

9.1

Elements of wave

9.11

wave crest(wave summit)

9.1.2
wave trough(wave valley)

9.13
wave height

9.14

wave body

915 ()

wave front

9.16
wave length

9.1.7

wave node

9.1.8

wave velocity(wave speed)

9.1.9
middle line of wave

9.1.10
wave steepness

9.111

wave number

9.2

Wave motion

9.21



164 SL26-92:

velocity of wave group

9.2.2
longitudinal wave

9.23

transverse wave

9.24

wind wave

9.25
tidal wave

9.2.6
water wave by earthquake

9.2.7
capillary wave

9.2.8
gravity wave

9.29
ship wave

9.2.10
shallow wate rwave

9.211
deep water wave

9.2.12
potential wave

9.2.13
shock wave

() ,
9.2.14

roll wave

9.2.15

standing wave

()
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9.2.16

one-direction wave

9.2.17 ()

discontinuous wave

9.2.18 ( , , )
translatory wave,progressive wave

9.2.19
oscillatory wave

9.2.20

advancing downstream wave

9.2.21

retreating upstream wave

9.2.22 ( )
positive wave

()
9.2.23 ()

negative wave

()
9.2.24

zone of wave breaking

9.2.25

wave run-up

9.2.26

simple harmonic progressive wave

9.2.27 ( )
wave drag
9.2.28

solitary wave

9.2.29

random wave

9.2.30
swell
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10
Seepage flow

10.11

seepage flow

10.1.2

seepage velocity

10.1.3
seepage discharge

10.1.4
seepage friction(seepage resistance)

10.1.5
phreatic line

10.1.6
percolation gradient

10.1.7
Darcy’s law of seepage
(Darcy,H.-P.-G.)

Hydraulic Structures

11
Classification and load of hydraulic structures

111

Hydraulic structures

1111
hydroproject

112
layout of hydroproject

11.1.3
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hydraulic structure

114

water retaining structure

11.1.5
water intake structure

11.1.6
water release structure
( )
11.1.7

water conveyance structure

11.1.8

river training structure

1119
hydroelectric station structure

11.1.10

agricultural water conservancy structure

nin

navigation structure

11.1.12
fish pass structure

11.1.13
log pass structure

11.1.14

permanent structure

11.1.15
temporary structure

11.1.16

main structure

1n.1.17
secondary structure
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11.1.18
rank of hydroproject

11.1.19
grade of hydraulic structure

11.1.20
project scale

1.2
Load and safety factor

11.2.1
load

11.2.2
static load

11.23
dynamic load

.24 ( )
fixed load(permanent load)

b

11.2.5
live load

11.2.6
impact load

1n.27
repeated load(cyclic load)

11.28
temperature load

11.2.9
wind load

11.2.10
snow load
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11.2.11
vehicle load

11.2.12
structure weight

11.2.13
hydraulic pressure

11.2.14

buoyancy pressure

11.2.15

Seepage pressure

11.2.16
uplift pressure

1n.2.17

wave pressure

11.2.18

ice pressure

11.2.19
frost heave pressure

11.2.20

siltp ressure

11.221
earthquake inertia force

11.2.22

earthquake hydrodynamic pressure

11.2.23
basic load(usual load)

11.2.24
specia lload(unusual load)

11.2.25
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load combination

11.2.26

basic load combination

11.2.27

special load combination

11.2.28
safety factor

11.2.29
overload factor

11.2.30 ( )
free board

12
Dam

121

General terms

1211

Dam

1212
dike(embankment,levee)

12.1.3

main dam

1214

auxiliary dam

1215

dam axis

, )
12.1.6

dam hight
( )
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12.1.7
high dam
70 (
12.1.8
medium dam
30 70 (
12.1.9
low dam
30 (
12.1.10
length of dam

12111

dam crest

12.1.12

dam base

12.1.13
dam slope

12.1.14

dam abutment

12.1.15
dam heel

12.1.16

dam toe

12.1.17

dam monolith

12.2
Gravity dam

12.2.1
gravity dam

12.2.2
solid gravity dam

12.2.3
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concrete gravity dam

1224
roller compacted concrete dam(RCCD)

12.25

masonry gravity dam

12.2.6 ( )
hollow gravity dam

12.2.7
slotted gravity dam

12.2.8
arched gravity dam

12.2.9
prestressed gravity dam

12.2.10

nonover flow gravity dam

12211 ( )
overflow gravity dam

12.2.12
theoretical profile of gravity dam

12.2.13
practical profile of gravity dam

12.2.14 ( )
crest overflowing

12.2.15
flow discharge through dam orifice

12.2.16
crest overflowing orifice

12.2.17
mid-discharge orifice
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1/2
12.2.18 ( )
bottom discharge orifice

12.2.19 ( )
air vent
12.2.20 ( )

equalizing pipe(bypass pipe)

12.2.21 ( )
flip bucket
12.2.22

continuous flip bucket

12.2.23
slotted flip bucket
12.2.24 ( )

skew bucket

12.2.25
flaring pier

12.2.26
slit-type bucket

12.2.27
gallery system

12.2.28
grouting gallery

12.2.29
drainage gallery

()
12.2.30

inspection gallery

12231

access gallery
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12.2.32

drainage conduit in dam

12.2.33 ( )
contraction joint(temperature joint)

12.2.34 ( )

settlement joint
12.2.35

transverse joint
12.2.36

longitudinal joint
12.2.37

permanent joint
12.2.38 ( )

temporary joint(construction joint)

12.2.39

inclined joint

12.2.40
staggered joint

12.2.41
key

12.2.42

water stop(joint seal)

12.2.43
water stop strip(sealing strip)

12.2.44
asphalt well
12.2.45 ( )

filler block(water stop block)
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12.3
Arch dam

1231

arch dam

12.3.2
thickness to high tratio of arch dam

12.3.3 ( )
extrados of arch
()
12.34 ( )

intrados of arch

()
12.35

center line of arch

12.3.6
central angle of arch

12.3.7

single curvature arch dam

12.3.8
double curvature arch dam

12.39
three-centered arch dam

12.3.10

parabolic arch dam

12311
elliptical arch dam

12.3.12

logarithmic spiral arch dam

12.3.13
thin arch dam
0.20
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12.3.14
gravity arch dam
0.35

12.3.15

hollow gravity arch dam

12.3.16
overflow arch dam

12.3.17
support cushion

12.3.18
peripheral joint of arch dam

12.3.19
base joint of arch dam

12.3.20

crown cantilever

12.3.21
abutment block of arch dam

12.3.22
stability of arch dam abutment

12.3.23
closure of arch

12.4
Buttress dam

12.4.1
buttress dam

124.2

water retaining deck

12.4.3
flat slab buttress dam

1244
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massive-head dam(massive-buttress dam)

1245
multiple-arch dam

125

Earth-rockd am(Embankment)
1251

earth-rock dam

12.5.2
earth dam

1253
homogeneous earth dam

1254 ( )
zoned earth dam

1255
claycore earth-rock dam

125.6
asphaltic concrete core earth-rock dam

1257
rigid core earth-rock dam

1258
sloping core earth-rock dam

12.5.9
asphaltic concrete facing earth-rock dam

12.5.10
rock fill dam

12511
reinforced concrete facing rock fill dam

12.5.12
rolled earth-rock dam

12.5.13
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hydraulic fill dam

12.5.14
sluicing siltation earth dam

12.5.15
overflow earth-rock dam

12.5.16 ( )

berm

12517
wave wall(parapet)

125.18
slope protection

12.5.19

core wall

12.5.20
cutoff trench

12521
sheet pile

12522
impervious blanket

12.5.23 ( )
slope faced rainage

12.5.24

prism drainage

12.5.25
horizontal blanket drainage

12.5.26
drainage well

12.5.27
filter
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12.5.28
relief well

13
Sluice (Barrage)

131
Classification of sluices

1311
sluice(barrage)

13.1.2

open-type sluice

13.1.3
sluice with breast wall

13.14
culvert-type sluice

13.1.5

barrage

1316
regulating sluice(check gate)

13.1.7

water intake sluice

13.1.8

diversion sluice

13.1.9 ( )
release sluice(escape sluice)

13.1.10 ( )

drainage sluice

13.1.11
flood diversion sluice

(

)
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13.1.12 ( )
flushing sluice

13.1.13 ( )
tide barrage

13.1.14
rubber dam

13.2

Components of sluice
1321

sluicec hamber(gate bay)

13.2.2
sluice board

13.2.3
ground sill

13.24

pier

13.25

intermediate pier

13.2.6 ( )
abutment pier

13.2.7
breast wall

13.2.8
operating bridge(operating platform)

b

13.2.9
key-wall

13.2.10
wing wall

(

)
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13211

apron

13.2.12 ( )
stilling basin

13.2.13 ( )
energy dissipating bucket

13.2.14 ( )
baftle sill
13.2.15

baffle block(baftle pier)

13.2.16 ( )
chute block
13.2.17
riprap
13.2.18

anti-scour trench

13.2.19

anti-scour wall

13.2.20
underground configuration

13.3
Retaining wall

1331

retaining wall

13.3.2

gravity retaining wall

13.33
shelf retaining wall
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1334

cantilever retaining wall

13.35 ( )
counterfort retaining wall

13.3.6

chamber retaining wall

13.3.7

multiple arch retaining wall

13.38
sheet-pile retaining wall

14
Spillway

14.1
Classification of spillway

1411
spillway

14.1.2 ( )
main spillway(service spillway)

14.1.3
emergency spillway

14.1.4 ( )
river-bank spillway
14.15

open channel spillway(free overflow spillway)

14.1.6
chute spillway
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14.1.7 ( )
side channel spillway

14.1.8
skij ump spillway

14.1.9
shaft spillway

14.1.10
siphon spillway

14.2
Components of spillway

1421
fuse-plug spillway

14.2.2 ( )

entrance channel

14.2.3
control section

1424

camel’s hump weir

14.25
total length of overflow front
(
)
14.2.6 ( )
chute
14.2.7

outlet channel

14.2.8
artificial roughening

14.2.9 ( )

aeration slot
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15
Hydraulic tunnels

15.1
Classification of hydraulic tunnels

1511
hydraulic tunnel

15.1.2

diversion tunnel

1513
tunnel spillway

1514
power tunnel

15.1.5

irrigation tunnel

15.1.6
emptying tunnel

15.1.7

pressure tunnel

15.1.8
free-flow tunnel

15.1.9
unlined tunnel

15.2
Components of hydraulic tunnel
1521

tunnel lining

15.2.2

tunnel drainage
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15.2.3 ( )
blind drainage(sough drainage)

1524

tunnel transition section

16
Culvertsand pipes

16.1
Culvert

16.1.1
culvert

16.1.2

culver tunder canal

16.2
Pipe

16.2.1 ( )
pipe under embankment

16.2.2 ( )
buried pipe line

16.2.3
trenched pipe line

16.2.4
rigid pipe

16.2.5
flexible pipe

16.2.6
culvert support

16.2.7
cut-off collar
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16.2.8
reinforced concrete pipe

16.2.9
prestressed reinforced concrete pipe

B

17
Water intake works

171
Deep water intake

17.1.1
tower intake

17.1.2
shaf tintake

17.1.3
bank-tower intake

1714

inclined intake

17.1.5
inclined pipe inlet

17.1.6
multi-level inlet

17.2 ( )
Water intake works

17.21

undamed intake
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17.2.2

barrage intake

17.2.3
single-head water intake

17.2.4
multi-head water intake

17.25
intake with diversion dike

17.2.6
intake with approach channel

17.2.7 ( : )
intake with under sluice pocket

17.2.8
intake with artificial bend

17.2.9
two-storeyed intake

17.2.10
bottom-grating intake

17.2.11
siphon intake

17.2.12 ( )

diversion ratio

17.2.13 ( )
angle of off-take
17.2.14 ( )

diversion ratio of sediment
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17.3
Sediment-controlling works

1731

sedimentation basin(silting basin)

17.3.2
hydraulic flushing sedimentation basin

1733

mechanical cleaning sedimentation basin

17.34 (

intermittent flushing sedimentation basin

1735

continuous flushing sedimentation basin

17.36 ( )

sedimentation channel

17.3.7

curved sedimentation basin

17.3.8 ( , )
sand-guide sill

17.3.9
sand-guide channel

17.3.10

silting prevention curtain

18
River training structures

181

River training structures

18.1.1
spur dike(groin)
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18.1.2
longitudinal dike(training dike)

18.1.3
closure dike

18.1.4
submerged dike

18.1.5
solid dike

18.1.6
permeable dike

18.1.7

fascine works

18.1.8

mattress

18.1.9 ( )
divide dike

19
Canal structures

19.1
Crossing structures

19.11
flyover crossing structure

19.1.2 ( )
level crossing structure

19.1.3
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aqueduct(flume)

19.14
beam-type aqueduct

19.1.5
arched aqueduct(arch-supported aqueduct)

19.16
double curvature arch aqueduct

19.1.7
trussed arch aqueduct

19.1.8
ribbed arch aqueduct

19.19
plate arch aqueduct

19.1.10
cable-stayed aqueduct

19111
inverted siphon

19.2
Drop structures

19.2.1
chute

19.2.2
drop

19.3
Over-chute
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20
Navigation,log pass and fish pass structures

20.1
Navigation structure

20.1.1
navigation lock(ship lock)

20.1.2
multi-line lock(multiple lock)

20.1.3
multi-stage lock(flight locks)

20.1.4 ( )
thrift lock

20.1.5 ( )
double dike lock

()
20.1.6

lock head

20.1.7 ( )
lock chamber

20.1.8 ( , )
conveyance system of lock

20.1.9
approach channel

20.1.10 ( )
guide structure(approachtrestle)

20111
berthing structure

20.1.12
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ship lift

20.2
Log pass structure

20.2.1
raft chute(log chute)

20.2.2 ( )
log chute(log way)

20.2.3
log conveyer

20.3
Fish pass structure

20.3.1
fish way

20.3.2 ( )
fish ladder

20.3.3
fish lock

21
Treatment of foundation

21.1
Treatment of rock foundation

21.11
treatment of fault and fracture zone

21.1.2 ( )

karst treatment

21.1.3
anti-sliding pile(anti-skid pile)
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2114
prestressed anchorage

21.15
consolidation grouting

21.1.6
contact grouting

2117
curtain grouting

21.1.8

impervious curtain

21.2
Treatment of soft foundation

2121
cushion of replaced soil

21.2.2
preloading consolidation

21.2.3
dynamic compaction method

2124
vibroflotation pile

21.25
sand pile

21.2.6
filling pile
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21.2.7
precast pile

21.2.8
pile foundation

21.2.9

open caisson foundation

Hydroelectric Sation

22
Hydroelectric station(hydroelectric power station)

221
Types of hydroelectric station

2211 ( )
hydroelectric station

2212
dam type hydroelectric station

2213 ( )
conduit type hydroelectric station

2214
hydroelectric station at dam-toe

2215
water retaining type hydroelectric station

22.1.6

run-of-river hydroelectric station
22.1.7

underground hydroelectric station

22.1.8
submergible hydroelectric station
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2219
cascade hydroelectric station

22.1.10 ( )
tidal hydroelectric station

22111
pumped storage power station

22.2

Types of power house of hydroelectric station
2221 ( )

power house
22.2.2

power house at dam-toe
22.2.3

water retaining power house

)

22.2.4

river-side power house
2225

power house within dam
22.2.6

over-flow type power house
22.2.7

fly over type power house
22.2.8

pier-head power house
22.2.9

pressure spillway power house

22.2.10
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outdoor power house

22211
semi-outdoor power house

22.2.12
underground power house

22.2.13
semi-underground power house

22214

cavern power house

223
Components of power house

2231 ( )
power house

22.3.2 ( )

auxiliary rooms

2233 ( )
generator hall

22.34
unit bay

2235
unit block

22.3.6 ( )
erection bay

22.3.7

central control room

22.3.8
super structure
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22.3.9
substructure

22.3.10
generator storey(generator floor)

2231
turbine storey(turbine floor)

22312
spiral casing storey(spiral casing floor)

22.3.13
draft tube storey(draft tube floor)

22.3.14
valve gallery

22.3.15
leakage water dewatering pit

22.3.16
service dewatering pit

22.3.17

switchgear room

22.3.18

control room of service power

22.3.19
battery room

22.3.20
sulphuric acid room

22321

charging set room

22.3.22

oil storage room
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22.3.23

oil refreshing room

22.3.24

COmMpressor room

22.3.25

cable room

224
Structural elements of power house

2241
bent

22.4.2

crane runway girder

243 ()

generator pier

2244

ventilation barrel

22.45
turbine casing

22.4.6
head wall

23

Headrace and tailrace structures

23.1
Headrace structures

2311
self-regulating canal

23.1.2
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non-self-regulating canal

23.1.3
peak load canal

23.14 ( )
fore bay(head tank)

23.15
daily regulation pond

23.2
Penstock and support

2321 ( )
penstock

23.2.2
steel penstock

23.2.3 ( )
exposed penstock

2324
underground penstock

23.25
buried penstock

23.2.6
dam-embedded penstock

23.2.7 ( )
penstock on downstream face of dam

23.2.8 ( )
bifurcated pipe(branched pipe,wye piece)

23.2.9
special-bands reinforced wye piece
U
23.2.10
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spherical branched pipe

23211
shell type branched pipe

23.2.12
cresent-rib reinforced wye piece(Escher-Wyss wye piece)

23.2.13
hem reinforced branched pipe

23.2.14
anchanchor block

23.2.15 ( )
pier(support pier)

23.2.16
saddle pier

23.2.17
anchored ring girder support

23.2.18
sliding ring girder support

23.2.19
rollermounted ring girder support

b 2

23.2.20
rocker-mounted ring girder support

b

233

Surge chamber

2331
surge chamber
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2332
surge tank

2333
surge shaft

2334
cylindrical surge chamber

2335
throttled surge chamber

23.3.6
restricted orifice surge chamber

23.3.7
double-chamber surge shaft

23.3.8
overflow surge chamber

23.3.9
differential surge chamber

23.3.10 ( )

air cushion surge chamber

2331
headrace surge chamber

23.3.12 ( )
highest up surge level

23.3.13 ( )
lowest down surge level

23.3.14 ( )
cross-section area of oscillating stability
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23.4
Tailrace structures

234.1
tailwater pool

23.4.2

tailwater canal

2343

tailrace surge chamber

2344

tailrace platform

Pumping Station

24
Pumping system

241
Types

2411

pump unit

2412

pump system

24.1.3

pumping system

2414

series pumpimg system
2415

parallel pumping system

24.2

Characteristics and governing
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2421
system head curve

2422
head curve of series pumping system

24.2.3
head curve of parallel pumping system

2424

requirment head curve

24.25
pumping system efficiency

24.2.6
weighted average head

24.2.7
throttling governing

24.2.8

variable vane angle governing

24.2.9
variable speed governing

24.2.10

by-pass governing

242.11 ( )
pump operating point

24212

pump abnormal operating

25
Pumping station

251
Types
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2511 ( , ,
pumping station

2512
turbine-pump station

25.1.3
hydrauli cram pump station

2514
tidal pumping station

25.15 ( )

irrigation pumping station

25.1.6

drainage pumping station

25.1.7
multistage pumping station

25.1.8
high-head pumping station
60m
25.1.9
medium-head pumping station
10  60m
25.1.10
low-head pumping station
10m
25111 ( )

floating pumping station

b

25.2

Parameters of pumping station

25.2.1 ( , ,
static head

25.2.2
total head



SL26-92:

205

2523
setup height

253
Pumping station structures

25.3.1 ( )
pump house
25.3.2

auxiliary house

25.3.3

water retaining pump house

b

25.34
pump house at levee-toe

2535 ( )
outdoor pump house

B

25.3.6 ( )
submer gible pump house

25.3.7
dry-pit type pump house

b

25.3.8
wet-pit type pump house

25.3.9
block-foundation type pump house

25.3.10

separated-foundation type pump house

25311
sliding pump carriage

25.3.12
inlet passage

25.3.13
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outlet passage

25.3.14
hydrocone

25.3.15

floor clearance

25.3.16
draft(draught)

25.3.17

submergence

25.3.18

suction sump

25.3.19
outlet sump

25.3.20
flap valve

HYDRAULIC MACHINERY AND ELECTRIC EQUIPMENT

Hydraulic Machinery

1
Hydraulic turbine-generator unit

1.1
Unit

111

hydraulic machinery

( )
1.1.2

hydropower unit
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113
hydraulic turbine-generator unit

114

pumped-storage aggregate

1.2
Classification of turbines

121
hydraulic turbine,water turbine

122

reaction water turbine

123 ( ,
mixed flow turbine(Francis turbine)

1.24
axial flow turbine

125
fixed blade propeller turbine

1.2.6 ( )
adjustable blade propeller turbine,Kaplan turbine

127 ( )
diagonal flow turbine(Deriaz turbine)

128 ( )
through flow turbine(straight-flow turbine)

b

129

rim-generator turbine

1.2.10
bulb turbine

1211
pit turbine
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1212
impulse water turbine

1213 (
pelton turbine

1214
inclined jet turbine, Turgo turbine

1215
cross flow turbine,Banki turbine

1.2.16 ( )
Vertical shaft turbine

1.2.17 ( )
horizontal shaft turbine

1218

direction of rotation

13
Components of hydraulic turbine

131
turbine flume

132
open flume

133

spiral case,scroll case

134
stay ring

135

stay vane
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136

gate operating mechanism

137 ( )
guide vane,wicket gate

138
gate stop

139
top cover(head cover)

1.3.10
bottom ring

1311
gate operating ring

13.12

servomotor

13.13

runncr

1.3.14
runner blade

1315
pressu reside of blade

1.3.16
suction side of blade

1.3.17
runner hub

1.3.18

runner conc

1.3.19
pressure reducing plate

1.3.20
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runner envelope

1321

runner seals

13.22

rotating seal rings

1.3.23

stationary seal rings

1.3.24
labyrinth seal

1.3.25
oil head

1.3.26 ( )
draft tube

1.3.27
conical draft tube

1.3.28
elbow draft tube

1.3.29
draft tube liner

1.3.30
dividing pier of draft tube

1.3.31
turbine main shaft

1.3.32

main shaft seal

1.3.33
guide bearing
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1334
thrust bearing

1.3.35
thrust-journal bearing

1.3.36

nozzle

1337
braking jet

1.3.38
needle

1.3.39
balance piston,relief piston

1.3.40 ( )
jet deflector

1.341
bucket

1.3.42
housing,casing

14

Turbine parameters and turbine characteristics

141
rated value(rating)

1.4.2
total head

1.4.3 ( )
turbine net head

P aV;’

H=Z+1+—+t1)-Z,+21L+
pg 2g Pg

H—o ;

Ly

2
al[ V]]
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I II—
144 [ ]

maximum[minimumJhead

145
rated head

1.4.6
design head of turbine

147
weighted average head

b

14.8
arithmetic average head

b

149
turbine discharge
1.4.10 [ ]
rated discharge of turbine[pump]
[ 1] [
1411

no-load discharge of turbine

14.12
rated speed

14.13
runaway speed of turbine

14.14
turbine input power

P=pgOH
P— 5

(

)
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1.4.15 ( )
turbine output

(1)
(2) ,
3)
“4) ,
(5)
14.16 (
rated output of turbine

14.17 (

maximum output of turbine

14.18

guaranteed output of turbine

1.4.19
turbine efficiency

14.20
weighted average efficiency

Wi, +Wyn, +Winy +---

w

W +W,+W; +---
m M2 N3
Wi W, W; n

1421

arithmetic average efficiency

1.4.22

hydraulic efficiency of turbine

1.4.23

volumetric efficiency of turbine

(

3)
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14.24

mechanical efficiency of turbine

1.4.25

maximum efficiency of turbine

1.4.26 ( )
cavitation
1.4.27

profile cavitation

B

1.4.28

clearance cavitation

1.4.29

suction head loss of turbine

1.4.30

cavitation factor of turbine,cavitation coefficient of turbine

S=

(P, —F)/pgl-H, +h,

1431

critical cavitation factor

1.4.32

plant cavitation factor

1.4.33

cavitation guarantee
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14.34

cavitation guaranteed period

1.4.35
static suction head

1.4.36
discharging head

1.4.37
setting of turbine

1.4.38 ( )

meridional velocity

1.4.39
velocity triangle

1.4.40
operating condition
[ ]
1.4.41

optimum operating condition

1.4.42 ( )

combined conditon,on-cam operating condition

1.4.43

off-cam operating condition

1.4.44

rated condition

1.4.45
off-rating condition

1.4.46

similar operating condition

1.4.47 [ I ]
unit speed[discharge][power]
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Im Im [ I
1.4.48
hydraulic thrust,water thrust

1.4.49
unithydraulic thrust
Im, Im
1.4.50
unit hydraulic torque
Im, Im
1451
specific speed of turbine
Im 1kW

n\/P

n, :W (m-kW )

1.4.52 ( )
prototype turbine,full-size turbine

1.4.53
model turbine

1.4.54
model test of turbine

1.4.55
model acceptance test

1.4.56

hill diagram,combined performance diagram

(

( ; )
1.457

performance curve

1.4.58

nose angle
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1.4.59
gate circle,wicket gate circle

1.4.60
guide vane opening

1461
guide vane height
1.4.62 ( ,

nominal diameter of runner

1.4.63
blade angle

1.4.64
blade rotating angle

1.4.65
runner blade opening

1.4.66 (
depth of elbow draft tube
1.4.67

length of elbow draft tube

1.4.68
pitch diameter

1.4.69
jet diameter

1.4.70
jet ratio

15
Hydraulic generator

151

)D;
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vertical hydraulic generator

152
suspended type generator

153
umbrella type generator

154
horizontal hydraulic generator

155
bulb hydraulic generator

156
synchronous speed

157
no-load

15.8

acceleration time constant of unit

159

moment of inertia

15.10

rotor

151
spider

1512
rotor yoke

15.13
fieid pole

1514
salient pole

15.15

stator
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1.5.16
stator

1517
air gap

16
Pump-turbine

161
reversible pump-turbine

16.2
combined pump-turbine

16.3 ( )
turbine operation

164 ( )
pump operation

165 ( )

complete characteristics,four-quadrant characteristics

1.6.6

starting in water

16.7

starting in air

1.6.8
starting torque in water

16.9

starting torque in air

1.6.10

generating duration

1611
pumping duration
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2
M otor-pump unit

21
Classification of pumps

211
pump

212
centrifugul pump

213
propeller pump,axial flow pump

b

214
mixed flow pump

215
single-suction pump

216
double-suction pump

217
multi-stage pump

2.1.8
single-stageend-suction centrifugal pump

219
single-stagedouble-suction centrifugal pump

2.1.10
deep well pump

211
submersible motor pump

2112
jet pump
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2113
liquid ring pump

2114

storage pump

22
Components of pumps

221 ()

impeller

222

impeller seals

223
volute casing

224
diffusion vane

225
diffuser casing

23

Parameters and characteristics of pump

231
pump discharge

232 |

steady state reverse runaway speed of pump

b

233 ( )
total head of pump
234

theoretical head

235



222 SL26-92:

output power of pump

236 ( )
input power of pump

/e o o P

2.3.7
no-discharge power of pump

238 [ ]
maximum[minimum] input power of pump

[ ]
239

pump efficiency

2.3.10
mechanical efficiency of pump

2311
hydraulic efficiency of pump

2312
volumetric efficiency of pump

2.3.13
static suction head

2314 ( )
net positive suction head

)
NPSH=[(P,-P,)/pg]-Hs-hyg

NPSH—— ;

P— ;

Py ;

p— ;

g— ;
H—— ;

hxl—
2.3.15
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specific speed of pump
Im

3/4

172
n, =3.65 ’;-IQ (m-m’/s )

2.3.16
suction specific speed

56210

~ (NPSH)*'*
C ;
n ,I/min;
Q—— s Q/2,m3/s;
(NPSH) ,m
2317 —

head-discharge curve

2.3.18 —
power-discharge curve

2.3.19 —
efficiency-discharge curve

2.4
Motor

24.1
rated load torque of motor

24.2
starting torque of motor

24.3
pull-out torque of a.c.motor

244
speed regulation characteristics

1m’/s
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245
input test

Regulating system of hydropower unit

31

Generalterms

311
turbine regulating system

312
controlled system

3.13

governing system

3.14
servo system

3.15
sequential control system

3.16

manual regulation

3.1.7

automatic regulation

3.18
deviating regulation

3.19

no-deviating regulation

3.1.10
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combined relationship

[ ]

3.2
Types of governor

321
turbine governor

322
mechano-hydraulic governor

323
electro-hydraulic governor

324
through flow type governor

b

3.25
governor with pressure tank

b

3.26

single-regulation governor

3.2.7

dual-regulation governor

328 — (PI )
proportional-integral governor

B

3.29 — — (PID )
proportional-integral-differential governor

b

3.2.10

micro-computer governor

3.3
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Components of governor

331
speed detector

3.3.2 ( )
pendulum,centrifugal pendulum

3.33

pendulum motor

3.34
frequency detecting unit

3.35
artificial frequency dead band unit

3.36 ( )
electro-hydraulic transducer,electro-hydraulic servo-valve

3.3.7
distributing valve

3.38
pilot valve

339
main distributing valve

3.3.10

auxiliary servomotor

3311

main servomotor

3.3.12
feed back device

3313 ( )
rigid feed back device

3314 ( , )
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flexible feed back device,damper

3.3.15
dashpot

3.3.16
electric damper

3.3.17
opening limit mechanizer

B

3.3.18
speed changer

3.3.19
power setting module

3.3.20
frenquency setting module

b

3321

power tracer

B

3.3.22

on-cam device(combination device)

, [ ]
3.3.23 ( )

permanent speep droop adjusting device

b

3.3.24
momentary speed droop adjusting device

b

3.3.25

damping time-constant adjusting device

3.3.26
locking device(checking device)

3.3.27
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protective device

3.3.28
indicating device

3.3.29
joint operating device

3.3.30
water level regulator

3331
step-closure device

3.3.32
slow closing device

3.3.33

oil pressure unit

3334
pressure oil tank

3.3.35 ( )
oil return tank,oil sump tank

3.3.36

pressure oil pump

3.3.37

automatic oil level regulator

3.3.38
leakage oil device

34

Characteristics and parameters

34.1
speed deviation

; (n) (o) (An) (ng=n),
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x=An/n,
34.2
amplification factor of speed detector
1%
343

command signal

34.4
command signal deviation
© (o)  (AC) Gy
c=AC/Cy
345

command signal proportional factor

b

3.4.6

servomotor stroke
(Ywm)

34.7
servomotor stroke deviation
Yo) AY=Y-Y =AY /Y
34.8
operating oil pressure

349
rated oil pressure

3.4.10
tripping lower oil pressure

3411 ( )
static characteristics of governing system(speed droop graph)

b

34.12
permanent speed droop

dx
b , =T
dy
3.4.13
maximum stroke permanent speed droop

b

(by)
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34.14 ( )
temporary speed droop

-

dy

3.4.15 (
servomotor response time

, dy/dt

T, = d;‘

a(

dt

)

3.4.16
promptitude time constant

T =- d:;
y
d i
( dt)
b T,
3.4.17 ( )

derivative time constant

X
T =— 1
RS
dr’!

3.4.18

time constant of damping device

3.4.19
dead band

dy/dt

5 X1

(Ta)
0.368

Ty

(dx/dt)
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3.4.20
speed dead band

, (ix)
34.21

speed insensitivity

34.22
command signal dead band
; (ic)
3.4.23
command signal insensitivity
3.4.24
inaccuracy of servosystem
(ia)
3.4.25
servomotor dead time
(Ta)
3.4.26
minimum servomotor closing time
, (Tp
3.4.27
minimum servomotor opening time
B (Tg)
3.4.28
cushioning time
(Tn)
3.4.29
servomotor force
, T[T [ ]
F
3.4.30 ( )

servomotor capacity
Yum F
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35
Operationand test

351

automatic operation

3.5.2

manual operation

353

limited load operation

3.54

no-load operation

b

355

load dump(load rejection,load shutdown)

35.6
independent regulation

3.5.7

joint regulation

358
maladjustment of electro-hydraulic transducer

B

359

maladjustment of governor

3.5.10
jumping of main distributing valve

3511
hunting of servomotor
1%
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3.5.12
characteristic test of element

35.13
static characteristic test of governor

b 2

35.14
static characteristic test of regulation system of hydraulic turbine

B >

35.15
no-load disturbing test

Auxiliary system for hydropower unit

4.1

Generalterms

411

auxiliary equipment

4.1.2 ( )

auxiliary system

4.2

Oil-air-water system

421
oil system

422

turbine oil system
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423

insulate oil system

424

working oil pump

425
stand-by oil pump

4.2.6

gear pump

4.2.7

SCreéw pump

4.2.8

filter press

(

4.29

centrifugal separator

4.2.10

vacuum separator

4211
oil filter(oil purifier)

4212
oil accumulator

4.2.13
gravity oil tank

4.2.14

compress air system
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4.2.15
air compressor
«C ) ;
4.2.16

air-cooled compressor

4.2.17

water-cooled compressor

4.2.18 ( )

compressed air silo

4.2.19 ( )
oil-water separator(air-water separator)

4.2.20
mechanical braking
( )
4221

electromagnetic braking

4.2.22 ( )
braking panel

( )

4.2.23 ( )
braker(arrestor)

4.2.24
pneumatic tool(air tool)

4.2.25
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circular air band

4.2.26
bear on water for phase modulation (bear on water for condenser operation)
9 HS s
4.2.27 ( )

dry method by means of reducing pressure

B

4.2.28

water supply system

4.2.29

cooling water

4.2.30

lubricating water

4231
water supply for fire extinguisher

4,232
air cooler

4.2.33
oil cooler

4.2.34

water filter(water strainer)

4.2.35
pressure reducing device
( )
4.2.36

water supply by gravity flow
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4.2.37
water supply by gravity with pressure reducing device

B

4.2.38
water feed by pump

4.2.39
composited water feed

4.2.40

main water supply

4241
stand-by water supply

B

4.2.42

water drainage system

4.2.43

service drainage system
b

4.2.44

leak drainage system

4.2.45

head cover drainage

4.2.46
drainage gallery

4.2.47
drainage sump(collecting well)

4248 ( )

vacuum tank
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4.3
Valve and accessory

43.1 ()

inlet valve

432

by-pass valve

4.3.3
butter fly valve

434 ( )
spherical valve(rotary valve)

435
needle valve

4.3.6

sluice valve

4.3.7
stop valve(blow-off valve)

b B

438 ( , )
retaining valve(non-return valve,check valve)

4.3.9
sefety valve(relief valve)

4.3.10

pressure reducing valve(throttle valve)

4311 ( )
pressure regulator
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4.3.12

dead time for pressure regulator

4.3.13
opening time for pressure regulator

4.3.14

closing time for pressure regulator

4.3.15 ( )
valve body(valve case)

4.3.16 ( )
valve disc(valve plug,valve needle)

4.3.17

valve seal

4.3.18

working seal

4.3.19

service seal

4.3.20 ( )
loose flange

4.4

Measuring instrument and automatic element

441
water-level gauge

442
flowmeter
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4.4.3

pressure gauge(manometer,piezometer)

4.4.4

vacuum gauge(vacuometer)

445

vacuum manometer

4.4.6

speed annunciator

4.4.7

temperature annunciator

(

4.4.8

pressure annunciator

449

liquid level annunciator

( ),

4.4.10

liquid-flow annunciator

4411

shear pin annunciator

M easurement and test for hydropower unit

51

Generalterms

511

measuring unit

512
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detecting element

513

sensor(transducer)

514
constant voltage power supply

b

515
constant current power supply

>

516
constant frequency power supply

b

52

Testing item

521

acceptance test

522
shop assembly test

523
load test

524

load-rejection test(load-shutdowntest)

b

525

pressure test

526
leakage test
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5.2.7
cavitation test

528
efficiency test

529

vibration test(fluctuation test)

53
Flow measurement(Flow gauging)

5.31
volumetric method

53.2
current mete rmethod

533
Pitot-tube method

534
salt solution method(salt dilution method)

>

B

535
salt velocity method

5.3.6 — ( , )
pressure-time method(water hammer method,Gibson method)

B

5.3.7 ( )
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index method

53.8

super sonic method

539
thermodynamic method

Installation and starting operation of hydropower unit

6.1
Erosion and vibration of hydraulic turbine

6.1.1

cavitation damage

6.1.2
abrasion

6.1.3

cavitation and abrasion

6.1.4

corrosion

6.1.5
vortex tail(vort exrope)

6.1.6

hydraulic resonance

6.1.7
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Karman vortex street

B

6.2

Installation of hydraulic turbine

6.2.1

static balancing

6.2.2
dynamic balancing

6.2.3
datum

6.2.4

datum axis

6.2.5
erection tolerance

6.2.6
levelness

6.2.7
roundness

6.2.8
perpendicularity
( )

6.2.9

parallelism

6.2.10

coaxiality
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6.2.11
shaftrunout

6.2.12

ultrasonic detection

6.2.13y
gamma-ray detection

Y
6.2.14

seal ring clearance

6.2.15

guide bearing clearance

6.2.16 ( )
shrink fit

6.2.17

alignment of shaft

6.2.18

barring

6.3

Test runof hydraulic turbine

6.3.1
noload test

6.3.2
test run

6.3.3

preliminary starting operation



246 SL26-92:

Metal Sructuresand Their Installation

Sted structures

7.1
Steel products

7.11
structural steel

7.1.2 ( )
carbon steel
1.35% (C<0.25%)
(C=0.25% 0.6%) (C>0.6%)

7.13 ( )
common low carbon steel(mild steel)
0.25%
0.22%

714 ( ; )
common low alloy steel
5%

25% 150%

7.15
cast steel

. “7G” ., ZG35, 0.32%
0.42% 11 ,
( ) ZG35 35

7.1.6
fine steel
0.04%
. 0.45%
45 “4” , 504
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717
boiling steel

FeO,

7.1.8
killed steel

7.19

semi-killed steel

7.1.10 (A
type A steel

7111 (B
type B steel

7.1.12 (C
type C steel

7.2

“b”

Internal force, stress, strain

721

internal force

7.2.2
stress

FeO

Co,
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7.2.3 ( )

normal stress

724 ( )
shear stress

7.2.5

strain

7.2.6 ( )
normal strain

7.2.7 ( )

shear strain

7.2.8
stress concentration

7.2.9

factor of stress concentration

)

7.2.10
residual stress

7211

contact stress

7212

bearing stress

7.3
Mechanical properties of steels

731
elasticity
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7.3.2 ( , )
modulus of elasticity
7.33 ( )

shearing modulus of elasticity

B

7.34
limit of proportionality

7.35
limit of elasticity

7.3.6 ( )
yield point

7.3.7
yield step

7.3.8 ( )
Poisson’s ratio

7.3.9 ( )
percentage elongation

7.3.10
toughness
7311 ( )

toughness of impact

7.3.12

toughness of fracture

(
(RobertHooke)

)
1698
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7.3.13
weldability

7.3.14 ( )
age hardening(ageing)

7315 ()
creep

7.3.16
strength

7.3.17 ( )
ultimate tensile strength

7.3.18

fatigue of steel

7.3.19
fatigue strength

7.3.20 ( ,
fatigue limit

7.3.21
load factor

7.3.22

dynamic factor

7.3.23

material factor
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74

Geometric properties of section

74.1 ( )
moment of inertia
dm r
IZL > dm
dA r )
[=[4r* dA
7.4.2 ( )

radius of gyration

7.4.3
product of inertia
dA XY

IXY:.[A Xy dA
744

princip alaxis of inertia

7.4.5

princip alaxis of stress

7.4.6

principal plane

14.7

princip alaxis of centroid

7.4.8 ( )
polar moment of inertia
dA p

Ip:j A p2 dA

7.4.9 ( )

neutral plane

() ;
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7.4.10 ( )

neutr alaxis

7411
flexural rigidity
7.4.12 ( )

section modulus

74.13 ( )
area moment

7.4.14
torsional rigidity(torsional stiffness)

75
Steel beam

751

simple beam,simply supported beam

752
fixed beam

75.3 ( )
cantilever beam

75.4 ( )

overhanging beam

755

statically determinate beam

7.5.6

statically indeterminate beam
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7.5.7

continuous beam

758

built-up beam

7.5.9
elastic support

7.5.10
rigid support

7.5.11
deflection of beam

7.5.12
relative deflection

7.5.13 ( )
buckling of plate
7.5.14

post buckling strength of plate

7.5.15
flange plate

7.5.16
web

7.5.17
plastic hinge

7.5.18
crane rail
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7.5.19
retarding girder

7.6
Steel column

7.6.1 ( )
buckling of column

7.6.2
stability of column

7.6.3
local buckling

7.6.4 ( )
critical load

1744 (L,Euler)

7.6.5 ( )
critical stress

7.6.6
elastic buckling

7.6.7

inelastic buckling

7.6.8
bending buckling

769

torsional buckling

7.6.10
flexural and torsional buckling
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7.6.11 ( ,
compute length

L,
Ly=0.7L;
7.6.12

slenderness ratio
Lo

7.6.13

solid column

7.6.14
dash wed column

7.6.15

lattice column

7.6.16
batten plate

7.6.17

lacing bar

7.6.18

axially loaded column

7.6.19
eccentrically loaded column

7.6.20 ( )
reducedmodulus
I, I,
_ ElL +E 1,

Lo, Lo=L,
Ly=2L

Ly=0.5L;
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7.7
Steel truss

7.7.1
truss

7.7.2

joint

7.7.3
panel

1.74

top chord member

775
bottom chord member

7.7.6
web member

177
parallel chord truss

7.7.8

triangular truss

7.7.9 ( )
parabolic truss

7.7.10 ( )
brace system

7.7.11
gusset plate

7.7.12 ( )
connecting plate
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7.7.13
top supporting truss(deck truss)

7.7.14
bottom supporting truss(through truss)

7.7.15

retarding truss

8 ,
Gate,valve

8.1

Gate,valve and connection system

8.11
gate

8.12

emersed gate

8.1.3
submerged gate

8.14

main gate(servicegate)

8.1.5
emergency gate

8.1.6
quick-acting shut off gate

8.1.7
bulk head gate
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8.1.8
flood gate(sluice gate)

8.19

tail water gate

8.1.10

irrigation and drainage gate

8111
flushing gate
8.1.12 ( )

plain gate(plate gate)

8.1.13

radial gate(tainter gate)

8114
sector gate(drum gate)

8.1.15

arch gate

8.1.16
fixed roller gate(fixed wheel gate)

8.1.17
sliding gate

8.1.18
lifting-tilting type gate(lift-lie plain gate)

b

8.1.19 ( )
roller chain gate,(caterpillargate)

( ) ;
8.1.20



SL26-92:

259

jet-flow gate

8.121
double-leaf gate

8.1.22
flap gate

8.1.23
gate with flap

8.1.24
cylinder gate

8.1.25

ring gate

8.1.26
roller gate

8.1.27

mitre gate

8.1.28

bidirectional retaining mitre gate

8.1.29

radial gate with vertic alaxes

triangulargate )

8.1.30

horizontal sliding gate(lateral drawing gate)

8.1.31

rising sector gate

8.1.32
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hydraulic operating gate

8.1.33 ( )
roof gate(bear-trap gate)

8.1.34
balanced wicket(tumble gate)

8.1.35
hydraulic operated radial gate with back tank

>

8.1.36
floating caisson gate(floating gate)

B

8.1.37
stoplog

8.1.38
gallery valve

8.1.39
reversed radial gate(inverted radial gate)

>

8.1.40
fixed cone valve(Howell-Bunger valve)

8.1.41

hollow jet valve

8.1.42 ( )
filling valve

8.2
Gate parts and lifting force

821
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gate leaf

8.2.2
sliding support

8.2.3
roller support

8.24

segmented support

8.25
continuous support

8.2.6
hoist eye(hook eye)

8.2.7

guiding device

8.2.8
main wheel

8.29

opposed wheel

8.2.10
side wheel

8211
bottom edge

8.2.12 ( )
laminated wood slide track

8.2.13

radial arm
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8214 ( )
trunnion(pivot bearing)

8.2.15

water seal

8.2.16
upper gudgeon(top pintle)

8.2.17

bottom pintle

8.2.18
bearing base

8.2.19

pillow

8.2.20
lifting force

8221

closing force

8.2.22
holding force

8.2.23

water column

8.2.24
impact force of floater

Steel pipe,trashrack and cleaning device

9.1
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Steel pipe
9.11

steel pipe for water conveyance

( )

9.1.2

adjuster of steel pipe
9.13

support ring

9.14 ( )
stiffener ring

9.15

expansion joint

9.1.6 ( )
bulk head

9.1.7

packing material

9.18
flange dunion(flange joint)

9.1.9
man hole

9.2
Trash rack and cleaning device

921
trash rack

9.2.2

portable trash rack(movable trash rack)
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9.2.3
fixed trash rack

9.24

screen rack(trash rack bar)

9.25

screen cleaning device

10

Hoisting device and crane

101
Types of hoist
10.1.1
hoist
10.1.2 ( )
winch(wire-rope hoist,cable hoist)
10.1.3
chain and sprocket hoist
10.1.4 ( )
oil pressure hoist
10.1.5
screw hoist
10.1.6
gear machine
10.1.7 ( )
gantry crane
10.1.8 ( )

bridge crane
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10.1.9
platform hoist

10.1.10
lift of oist

10.1.11
centre distance between two hoist eyes

10.2

Other hoisting devices

10.2.1 ( )
automatic hooking and hoisting beam(pick-up beam)

10.2.2
hanger(gate stem)

10.2.3
sheave block(pulley block)

10.24
dog device(latch device,gate lock device)

10.2.5

horizontal movable dog device

10.2.6
rotating dog device

10.2.7

automatic dog device

11
Seel bridge

11
Steel bridge
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1111
steel viaduct(steel trestle)

1112

movable bridge

1113
steel approach bridge

11.2

Component parts

121
bridge deck

1n.22

stringer

11.2.3

main truss

1n24
plate support

11.25
curved surface support

11.2.6
roller support

12

Ship lift and ship tank

1211
ship lift

121.2
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ship tank

12.1.3
vertical ship lift

12.1.4
lifting type ship lift

1215
ship lift with counter weight

12.1.6
ship lift with floating camel

12.1.7
inclined track ship lift

12.1.8
high-low rail

1219

counter weight

13
Embedded partsand connectors

131
Embedded parts

1311

maint rack

13.1.2
opposed track

13.1.3
side track

1314
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guide slope

13.1.5
gate slot

13.1.6
width of gate slot

13.1.7
depth of gate slot

13.1.8
lintel

13.1.9
embedded sill(ground sill)

13.1.10

steel corner(cornerite)

13.1.11
anchor bolt

13.1.12
anchor parts

13.1.13

rolling face

13.2
Connector and welding technology

1321
bolt,rough bolt

13.2.2
finished bollt

13.2.3
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high strength bolt

13.24
foundation bolt

1325 ( )

automatic arc welding

13.2.6

semi-automatic arc welding

13.2.7

manual arc welding

13.2.8
butt joint

13.2.9
lap joint

13210T

tee joint

13211

corer joint

13.2.12

welding seam

13.2.13

groove welding

13.2.14
fillet welding

13.2.15
pad welding
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13.2.16
residual stress of welding

13.2.17

distortion of welding

14
Installation of metal structures

1411

machined surface(finished surface)

14.1.2
ellipticity of steel pipe

14.1.3

circumferential error of steel pipe

1414
allowable error of pipe center

b

1415

bending degree of working surface

14.1.6
twist

14.1.7

local waviness of skin plate

14.1.8
diagonal relative error of gate leaf

1419

overgauge

14.1.10



SL26-92:

271

local waviness of working surface

Electrotechnical Primary Circuit

15
Electrical power system

15.1
General terms

15.1.1
rated value

151.2

nominal value

15.1.3
rated current

1514
rated voltage

15.1.5 ( )
rated condition

15.1.6
rated capacity

15.1.7

rated frequency

15.1.8
rated speed

1519
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continuous working current

15.1.10
no-load current

15111

excited current

15.1.12

minimum working voltage

15.1.13

maximum working voltage

15.1.14 ( )
low voltage (L.V.)
1.2kV

15.1.15 ( )
high voltage(H.V.)
1.2kV

15.1.16 ( )
extra-high voltage(E.H.V.)
330kV

15.1.17 ( )
ultra-high voltage(U.H.V.)
1000kV

15.1.18
voltage drop(potential drop)

15.1.19
voltage deviation

15.1.20
symmetric voltage
( n ) ;
27n/n) ( n )
15121

positive-sequence components

21/3(
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15.1.22

negative-sequence components

( n )
2n/3( 2m/n) ( )

15.1.23

zero-sequence components

15.1.24 ( )
asymmetric degree of three-phase system

15.1.25

periodic component

15.1.26

non-periodic component(aperiodic components)

15.1.27

angular frequency

2n

15.1.28

harmonic components

1

15.1.29

fundamental component

1

15.1.30 ( )

resonance
15.1.31

time constant of expotential quantity
15.1.32

per-unit system(p.u.system)

, ( ) ( )

15.1.33
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base value

152

Transmission and distribution of alternating current

1521

transmission system

( )

15.2.2
distribution system

1523

ring network

15.2.4
radial network

1525

parallel line

15.2.6

transmission line

15.2.7
feeder
10kV

15.2.8
bundle conductor

15.2.9
overhead line

15.2.10 ( )
earthed overhead line
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15211

single-circuit line

15.2.12
double-circuit line

15.2.13 ( )
characteristic impedance(wave impedance)

15.2.14

natural power

15.2.15

current density

15.2.16

economic current density

15.2.17

load flow(power flow)

15.2.18
line loss,power loss

15.2.19

allowable voltage loss

15.2.20
compensator capacity(condensator capacity)

15221

reactive power compensation
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15.2.22

over compensation

15.2.23

under compensation

15.2.24
line charging capacity

15.2.25

series capacitive compensation

15.2.26
step-up substation

15.2.27

step-down substation

15.2.28 ( , )
system with non-effectively earthed neutral point(isolated neutral point system)
3, 1
15.2.29 ( , )
system with effectively earthed neutral point(neutral point solidly earthed system)
3, 1

15.2.30

line load moment

15.2.31
load supplying capacity(LSC)

153

Direct current transmission

1531
HVDC system(high-voltage direct current system)
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15.3.2
two-terminal HVDC transimission system

B

1533

multi-terminal HVDC transmission system

B

1534
pole of HVDC system

1535
monopolar/unipolar HVDC system

15.3.6
bipolar HVDC system

15.3.7
HVDC transmission line

15.3.8
HVDC substation

1539

convertation

15.3.10
commutation

15.3.11
valve device

15.3.12

multiplevalve unit

15.3.13

controllable convertor arm
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153.14

rectifier operation

15.3.15

inverter operation

15.3.16

anode terminal

15.3.17
cathode terminal

15.3.18

commutation failure

b

15.3.19
commutation inductancc

15.3.20
convertor blocking

15321

convertor deblocking

154
Reliability of electric power system

1541

repairable component

154.2

non-repairable component

154.3

normal operation state

154.4

abnormal operation state
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15.4.5
fault

15.4.6
failure(accident)

15.4.7
fault rate

t Y0

15.4.8

internal [external] fault

[ ]

15.4.9
through fault

15.4.10

repairable rate

t ; ()

15411
mean time to failure (MTTF)

154.12
mean time to repair (MTTR)

15.4.13
mean time between failures (MTBF)
(
A ,  MTBF=1/A
154.14
availability

B

b

MTTF=1/A

MTTR=1/
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_ MTBF _ u
MTBF + MTTR ~ A+ p

15.4.15
unavailability
b A b
i MTTTR A
MTBF + MTTR A+ u
15.4.16 “n-1”
“n-1"rule
n , )
( )
154.17 ( )

loss of load probability (LOLP)

15.4.18
forced outage rate (FOR)

= x100%

15.4.19 ( )
effective load-carrying capability (ELCC)

15.4.20

characteristic slope

15.4.21
risk

15.4.22 ( )
loss of energy probability (LOEP)

>

n-1



SL26-92: 281

15.4.23
loss of load expectation (LOLE)

b

15.4.24
expected energy not served (EENS)

>

16
Operation of electric power system

16.1

Operation mode

16.1.1
parallel operation

16.1.2 ( )
interconnected system

C ) C )
16.1.3

normal operation mode

16.1.4
minimum operation mode

16.1.5
maximum operation mode

16.1.6

accident operation mode

16.1.7

incomplete phase operation

( )
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16.1.8

asymmetric operation(non-symmetric operation)

( )

16.2

Forecasting

16.2.1
load forecast

16.2.2

generation forecast

16.2.3
generation schedule

17
Calculation of electric power system

171

Component parameter

1711

synchronous impedance

17.1.2

direct-axis synchronous reactance

b

17.1.3
quadrature-axis synchronous reactance

>

1714

direct-axis transient reactance

b

1715
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quadrature-axis transient reactance

b

17.1.6
direct-axis subtransient reactance

>

17.1.7

quadrature-axis subtransient reactance

b

17.1.8
positive-sequence reactance

>

17.1.9

negative-sequence reactance

b

17.1.10

zero-sequence reactance

17111

stator short-circuit time constant

b

l/e( 0368 )

17.1.12

direct-axis transient short-circuit time constant

B

lle( 0368 )

17.1.13

direct-axis subtransient short-circuit time constant

b

/e 0.368

17.1.14

quadrature-axis subtransient short-circuit time constant

B
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1/e( 0368 )

17.1.15

exciting circuit time constant

l/e( 0368 )

17.1.16 ( )

equivalent system reactance

17.1.17

rated voltage tap ratio of transformer

17.1.18

off-normal transformer tap ratio

17.1.19
linear load flow calculation

17.2
Short circuit calculation

17.21

network transformation

17.2.2

equivalent network

17.2.3
short circuit

17.2.4
short circuit current

B

17.25
periodic component of short circuit current

(
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17.2.6
aperiodic component of short circuit current

17.2.7
short-circuit ratio (SCR)

17.2.8 ( )
subtransient short circuit current

17.2.9 ( )

initial subtransient short circuit current

17.2.10

impulse current

17.211
steady state short circuit current

17.2.12

impulse coefficient

17.2.13 ( )
rated dynamic current (rated limit through-current)
(
)
17.2.14

short-circuit capacity

17.2.15
thermal stability current

17.2.16
feed-back current

17.3
System stability
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1731 ( )
power angle

17.3.2

power-angle characteristic

17.3.3
steady-state stability

17.34

transient stability

17.35
dynamic-state stability

17.3.6

equal-area criterion

; [
L 1 .

17.3.7

limit clearing angle

17.3.8

limit clearing time

17.39
steady-state stability limit

17.3.10
margin factor of steady-state stability

0 P P 0
K, (%) = ————x100%K

17311
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braking resistance(BR)

17.3.12

cut-off of power set

18
Main electric equipment

18.1
Electrical machine

1811

synchronous machine

18.1.2

synchronous generator

18.1.3
hydraulic turbine-driven synchronous generator(hydro-generator)

18.1.4 ( )
synchronous compensator(synchronous condenser)

B

18.1.5

permanent-magnet generator

18.1.6

generator-motor

18.1.7
pole-change type generator-motor

18.1.8

synchronous motor

18.1.9

asynchronous machine
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18.1.10

asynchronous motor

18111

squirrel cage induction motor

18.1.12

wound-rotor induction motor

18.1.13

direct current machine (DC machine)

18.1.14

direct current generator

18.1.15
direct current motor

18.1.16

exciter

18.1.17

main exciter

18.1.18
pilot exciter

18.1.19

motor-generator set

18.1.20
shunt excited DC generator

18.1.21

compound excited DC generator
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18.2
Transformer

1821

single-phase transformer

18.2.2

three-phase transformer

18.2.3
main transformer

18.24

three-winding transformer

18.2.5

interconnecting transformer

18.2.6
split winding type transformer

18.2.7

transformer fitted with on-load tap-changing

18.2.8

auto-transformer

18.2.9

isolating transformer

18.2.10

series transformer

18211
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convertert ransformer

18.2.12

connection symbol

18.2.13
transformer tapping

18.2.14 ( )
impedance voltage of transformer

a.

18.2.15
no-load loss of transformer

2

18.2.16
load loss of transformer

>

B

18.2.17

rated power of transformer(transformer rating)

( )

18.3
Instrument transformer

18.3.1
current transformer (CT)

>
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18.3.2
potential transformer (PT) (voltage transformer)

b

18.3.3

capacitor voltage transformer

18.34
coupling capacitor

18.3.5

preventing reactor

18.3.6

combined transformer

18.3.7
direct current instrument transformer

18.4

Switching apparatus
18.4.1

circuit breaker
18.4.2

bulk oil circuit breaker
18.4.3

low oil circuit breaker
18.4.4

air-blast circuit breaker
18.4.5

bus interconnecting circuit breaker
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18.4.6

bus sectionalizing circuit breaker

18.4.7

by-pass circuit breaker

18.4.8
load switch

184.9

high voltage direct current circuit breaker

18.4.10

isolating switch(disconnecting switch)

(

184.11

earth switch

)

185

Assembled switch gear
185.1

open-air type assembled switch gear

(

185.2

enclosed-type assembled switch gear
18.5.3

SF¢ gas insulated switchgear (GIS)
1854

high voltage aggregated switchgear

B

18.6
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Reactor

18.6.1
reactor(shunt reactor)

18.6.2

arc-suppression coil

18.7
Busbar and cable

18.7.1 ( )
bus-bar (bus)

18.7.2
enclosed busbar

18.7.3

generator main outlet

18.7.4 ( )
slack busbar

B

18.7.5 PV )
voltage control busbar

18.7.6 (PQ )
load busbar

18.7.7
power cable

18.7.8
control cable

18.8
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Electric equipment selection

188.1

type selection

18.8.2

parameter selection

18.8.3
short-circuit check calculation

1884
rated breaking current

>

18.8.5

rated making current

19

Main electric connection and switchgear installation

19.1

Main electrical connection
19.1.1

main electrical connection

(

19.1.2

single-bus connection
19.1.3

double-bus connection
19.1.4

transfer bus(by-pass bus)
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19.1.5 —

transformer-line unit connection

(

19.1.6 ( — )

generator-transformer unit connection

(

19.1.7

multi-generator-transformer unit connection

19.1.8

united generator-transformer unit connection

19.1.9
bridge connection

19.1.10 ( )
angular connection (ring bus connection)

19.1.11 (32 )
one and half (3/2) circuit-breaker connection
( ) (
( (372)
19.2

High voltage switchgear installation

19.21
high voltage switchgear installation

B

19.2.2

in-door switchgear installation

19.23

out-door switchgear installation
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19.24
low-type layout

19.25
medium-type layout
2.5m

19.2.6
high-type layout

( )

19.2.7
steped layout

19.2.8
single storey layout

19.29
double storey layout

B

19.2.10
single row layout
o ( )
19.2.11
double row layout
s )

19.2.12
cable interlayer

193

Low voltage switchgear installation

1931

low voltage switchgear installation

19.32
low voltage distribution panel/board

b

19.3.3

(

)
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power control box

19.34

power distributing box

19.35
lighting distributing box

19.3.6

accident lighting change-over panel

19.3.7
control board for direct current motor

20
Over-voltage

20.1
External over-voltage

2011

over-voltage

20.1.2 ( )
lightning over-voltage

20.1.3
direct lightning stroke over-voltage

B

20.1.4 ( )
induced lightning stroke over-voltage

B

20.1.5

incoming lightning surge voltage

(

)
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20.1.6
steepness of lightning current

20.1.7

lightning arrester(surgear rester)

20.1.8
protection gap

20.1.9

power frequency discharge voltage

20.1.10
impulse discharge voltage

20111

impulse coefficient

20.1.12
residual voltage of lightning arrester

20.2

Internal over-voltage

20.21

internal over-voltage

20.2.2
switching over-voltage

20.2.3

power frequency over-voltage

2024
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over-voltage multiple

20.25

resonant over-voltage

20.2.6

linear resonant over-voltage

( )
20.2.7 ( )

ferromagnetic resonant over-voltage(non-linear resonant over-voltage)

( )
20.2.8

parameter resonant over-voltage

20.2.9

over-voltage of no-load transformer switching-off

20.2.10
over-voltage of no-load line switching

20211

recovery voltage

20.2.12

insulation level

(SIL)
20.2.13

insulation coordination

20.3
Earthing

20.3.1
earthing(grounding)

(BIL)
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20.3.2
earthed body(grounding body)

20.3.3
working earthing

20.34 ( )
safety earthing

20.3.5
touching voltage(contact voltage)

20.3.6

step voltage

20.3.7
safety voltage

20.3.8

earth resistance(resistance of earthed conductor)

20.3.9
natural earthed body

b

20.3.10
artificial earthed body

20.3.11
earthed network

20.3.12
under water earthed network

20.3.13
iterative earthing
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20.3.14

earthing short-circuit current

20.3.15
earthing fault current

20.3.16

power-frequency earthing resistance

20.3.17

impulse earthing resistance

21

Power service

2111
service power of plant

2112

power supply system

21.1.3
load of plant

2114

common power demand of plant

2115

unit service power

2116

reserve source(stand-by source)

2117
selfstart-up load
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21.1.8
selfstart-up capacity

21.1.9

minimum selfstart-up voltage

21.1.10
near region power supply
(
21111

electrical supply network

21.1.12
electrical distribution network

21.1.13 ( )
distribution substation

21.1.14

construction power supply

21.1.15
working lighting

21.1.16
accident lighting

21.1.17
lighting supply network

21.1.18
AC and DC change-over
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Electrotechnical Secondary Circuit

22
Excitation system

221

General terms

2211

excitation system

22.1.2

excitation system with direct-current exciter

2213 ( )
SCR excitation system (thyristor excitation)

2214

harmonic excitation system

2215
excitation system with alternate-current exciter

>

2216 ( )
brushless excitation system

22.1.7 ( )
shunt excitation

22.1.8

self-compound excitation

22.1.9 ( )
separate excitation

22.1.10



304 SL26-92:

voltage regulationrate

22111

inherent voltage regulationrate

222
Excitation control/regulation

2221

automatic excitation control

2222 ( )
automatic excitation controller(automatic voltage regulator)

2223
phase compounding regulation

2224

group excitation control

2225

rectifier

22.2.6
invertor

22.2.7
build-up excition

22.2.8 ( )
control angle(delay angle)

>
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22.3
Deexcitation(field-suppression, field-discharge)

2231

automatic deexcitation(automatic field-suppresslon,automaticfield-dischauge)

2232
deexcitation time(field-discharge time)

2233
deexcitation over voltage(field-discharge over voltage)

>

22.4
Forced excitation and forced field discharge

22.4.1 ( )

forced excitation

2242

nominal ceiling voltage

2243
forcing factor(forcing multiple)

2244

excitation response

2245

excitation response ratio

22.4.6
forced field discharge(forced decrease excitation)

> >

23

Automation and telemechanics
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231 ( )
Synchronizing

2311 ( )
synchronizing

2312 [ ]

manual [automatic] precise synchronization

B

2313

self-synchronization

23.2
Reclosing

2321
auto-reclosing(ARC)

B B

2322

automatic self-synchronization reclosing

23.2.3
asynchronous reclosing

B

23.24
synchronism seizing ARC(synchronism check and no-voltage check ARC)

>

23.25
synthetic reclosing

23.2.6
one-phase ARC

23.2.7
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automatic transfer to reserve supply(ATS)

( ) b

233
Load shedding according to frequency

2331
loadsheddingaccordingtofrequency

B B

2332

low frequency starting

234
Teleautomatics(telecontrol)

2341

teleautomatics

234.2

telecontrol(remote control)

( )
2343

telesignalisation

2344

telemetering(remote measuring)

2345
teleadjustment(remote turning)

23.4.6
control end(dispatching end)

2347 ( )
executive end(controlled end)

235
Monitoring system
2351
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real-time control

2352
cyclic checking-measuring(cyclic detection)
( )s
, (
2353
CRTdisplay
2354

optimizing control(optimal control)

2355

adaptive control system

2356
hierarchy control system

2357

centralized control of power system

()

23.5.8
weak-current control
60V

235.9
fault oscillograph

235.10

fault localization

2351

automation of hydroelectric station
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23512

generation transfer to phase modulation

235.13
system demand control

235.14 ( , )
automatic voltage control(AVC)(reactive power-voltage control)

235.15 ( )
automatic frequency control(AFC)

b b )

23.5.16
selection control

113 b3

23517

selectiveelectricmeasurement

( )

23518

computer open-loop control

235.19
computer closed-loop control

235.20

selfadjusting system

23521
remote-terminal unit(RTU)

23.6
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Power system dispatch

23.6.1
automatic dispatch control system

b

23.6.2

economic dispatch

23.6.3

bad data determination

23.6.4
bad data identification

23.6.5

bad data estimation

23.6.6
real time connection analysis

>

23.6.7
on-line load flow(OLF)

23.6.8
state estimation

( )
23.6.9

state estimation in power system

23.6.10

security monitoring(SM)

( )
23.6.11

real time data and real time information
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23.6.12

supervisory control and data acquisition(SCADA)

23.6.13
automatic generation control and economic dispatch control(AGC/EDC)

b

AGC/EDC

SCADA+AGC/EDC

23.6.14
safety analysis(SA)

:SA
n-1

23.6.15
linear optimal control(LOC)

23.6.16

power system stabilizer

( ) ,

23.7

Disturbance
23.7.1 ( )

common mode disturbing/interference voltage

( )

23.7.2 ( )

differential mode disturbing/interference voltage

23.7.3
induction disturbance/interference
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23.74
shielding

24
Protectiverelaying

24.1
General terms

2411

primary circuit,main circuit

2412

secondary circuit

(

24.1.3 [ ]
primary current [voltage](main current[voltage])

[ ]

24.1.4 [ ]
secondary current[voltage]

[ 1] [ ]
2415

rated transformation ratio

[ ] [ ]
24.16

accurate degree of current transformer
120% 100%(  50%)

; 120% 100% 0.205 1
120% 50% 3 10

2417
accurate degree of potential transformer
25% 100% 90%
0.8 ( 02,05 1 )

24.1.8

secondary load of instrument transformer

110%
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24.1.9

sensitivity

24.1.10
selectivity

24111

quick-activity

24.1.12
reliability

24.1.13

sensitivity factor

m

24.1.14
safety factor(reliability factor)

24.1.15

connection factor

24.1.16
coordination factor

24.1.17
branching factor

24.1.18

reset factor(drop-out to pick-up ratio,resetting ratio)
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24.1.19
setting

24.1.20
setting value(setting)

24121
pick-up value(starting value)

24.1.22
operating time of protection

24.1.23 ( )
drop-out time(release time,resetting time)

) (
( )
24.1.24 10%
error current multiplecurve
10%,
24.1.25

composite error

T
‘. =lf—0\/% Jy (K =iy
Ky ;
L ;
i ;
i ;
T—

24.1.26
function chart

70
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24.1.27

terminal connection diagram

24.1.28

circuit diagram

24129 [ ]

arrangement diagram of panel(front elevation of panel)

24.1.30

secondary connection diagram

C )

24.1.31 ( , )
trip(switching off, tripping off)
( ) ;

24.1.32
switching-on(switching-in)

( ) >
24.1.33

exceeding limit tripping off

24.1.34
dead zone of relay protection

24.1.35

main protection

24.1.36
back-up protection(reserve protection)
( )
24.1.37

auxiliary protection

(

)
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24.1.38
local back-up

24.1.39
remote back-up

24.1.40

sequential operation

24141
phase-after-phase start-up

24.1.42

same polarity

24.1.43 ( )

make contact(normally-open contact)

b

24.1.44 ( )
break contact(normally-closed contact)

>

24.1.45 ( )
normally-open contact with time delay on closure

b b

24.1.46
unbalance current

24.1.47

magneting inrush current

24.1.48

instantaneous acting current

24.1.49
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minimum accurate operating current(minimum operating current)

» 0.9

24.1.50 ( , )
output element

24151
computer protection

24.1.52
power system oscillation/swing

>

24.1.53
center of oscillation/swing

24154
power swing blocking(power oscillation blocking)

B

24.2
Line protection

2421 ( )
overcurrentprotection
24.2.2 ( )

instantaneous over current cut-off protection

24.2.3 ( )
time-delay over current cut-off protection

2424 ( )
under voltage-started over current protection

13 ER]

b
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2425

inverse-time over current protection

24.2.6

definite time-lag current protection

2427 [ ]
two[three]-step current protection

24.2.8

directional current protection

[ ]
24.2.9

zero-sequence current protection

24.2.10

transverse differential current protection for parallel lines

24211

current balance protection

(
24.2.12

longitudinal differential protection
24.2.13

distance protection
24.2.14

earthing-fault distance protection
24.2.15 ( )

carrier-current protection
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24.2.16

directional protection with carrier-current blocking

24.2.17
distance protection with carrier-current blocking
( )
24.2.18

zero-sequence protection with carrier-current blocking

24.2.19 [ ]
permissive[blocking]distance protection

N
24.2.20

carrier-current phase-differential protection

B

24.2.21 ( )

remote tripping off with carrier-current

B

24.2.22 ( )
directional carrier-current protection

>

24.2.23
microwave protection(microwave radios protection)
( 3000 30000MHz)
24.2.24

travelling-wave protection

24.2.25
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earthing fault protection of system with insulated neutral point

24.2.26

circuit break blocking

[ ]

24.2.27

acceleration after automatic reclosure

B B B

24.2.28
acceleration prior automatic reclosure

> > >

24.3
Element protection

24.3.1 [ ]
protection of synchronous generator [power transformer,condenser,motor,bus-bar,reactor]
[ 1
24.3.2

longitudinal differential protection employing quickly-saturable transformer

24.3.3
percentage restraint differential protection

2434
harmonic-current-restraintper centage-differential protection
«C )
24.35

differential protection for dead-angle principle

24.3.6

stator inter-turn fault protection
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24.3.7

transverse differential protection of generator

24.3.8 ( )

negative-sequence current protection(asymmetrical over load protection)

B

24.3.9

complex voltage-started over current protection

13 ER]

[ ]

24.3.10
over voltage protection of generator

24311

protection for loss of excitation

24.3.12
incomplete-phase operation protection
220kV ,
24.3.13

earthing fault protection for generator stator

24.3.14
overload protection

24.3.15

converse power protection

24.3.16 ( )
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protection for single point earthing fault in excitation circuit

24.3.17

protection for two point searthing fault in excitation circuit

24.3.18
shaft-current protection

24.3.19

transformer zero-sequence protection

24.3.20

impedance protection

24321
gas protection(buchholz protection)

> >

24.3.22

over excitation protection

24.3.23

transformer over temperature protection

24.3.24
out-of—step protection(fall-out protection)

24.3.25

water supply cut-off protection

24.3.26

over-voltage protection for series transformer

24.3.27 -

protection for generator-transformer unit
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24.3.28

busbar protection

24.3.29 ( )
breaker failure protection

2 b

244

Protection indirect-current transmission system

2441
converter arm over current protection

>

24.4.2

commutation failure protection

24.4.3

current differential protection

2444

breaken weir protection for direct-current lines

b

2445

neutral earthing fault protection

24.4.6
filter protection

2447

DC reactor protection

24.4.8

abnormal gate pulse monitoring

(

24.4.9
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abnormal protection of SCR

b

24.4.10

protection of industrial frequency intruded into direct-current system

24411
voltage change rate protection

24412

under voltage protection

25
Control and signal

25.1
Control

2511

automatic control

25.1.2
manual control

25.1.3

distance control(remote control)

25.14
local control

25.15
stored energy operation

2516

prevention for spring

25.1.7
inter locking device
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2518 [ ]
switching[tripping]circuit
[ ]
25.1.9

operating device

25.1.10 [ ]
manual [automatic] reset

[ 1]
25.1.11

blocking wiring of disconnecting link

25.2
Direct-current transmission control
2521 ( )
constant current control/regulation
25.2.2 ( )
constant voltage control
2523 ( )
constant margin angle control
«C )
25.24
constant power control
25.25
transformer tap change control
25.2.6

power reversal control
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25.2.7

automatic restart

25.2.8
direct-current transmission control

25.2.9
put by-pair into operation

b

25.2.10

floating state

253
Signal

2531

emergency signal(alarmsignal)

25.3.2 ( )

fault alarm signal

2533

central alarm signal

2534
flickering signal

2535

position signal

25.3.6
light panel of coordinate system
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B

25.3.7
state-indicating signal

(

2538
bright board operating

25.3.9

obscurity board operating

25.3.10
signal of automatic transfer to back up power

B b

25311

water-level indicating signal

25.3.12

shear pin signal

26
Direct-current system and devices of secondary system

26.1
Power source

26.1.1

DC operative power source

26.1.2
storage battery

26.1.3
charge of storage battery

>

26.1.4
trickle charging(floating charge)
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26.1.5
DC constant load

B

26.1.6
DC surge load

26.1.7
DC emergency load

s )

26.1.8
end cell

26.1.9
busbar for breaker switching

>

26.1.10
uninterrupted power supply(UPS)

b

26.2
Devices

2621 ()
panel(board)

26.2.2
board-desk

26.2.3
cabinet(board)

26.2.4
box

26.2.5 ( )

mimic panel/board

26.2.6
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mimic diagram(miniature diagram)

26.2.7 [ ]
control desk[panel,board]

[ ]

26.3
Instrument

26.3.1

indicating instrument

26.3.2

digital instrument

( )
26.3.3

integrating instrument

26.3.4

recording instrument(registering instrument)

b

264
Appliances

2641  ( , )

terminal

26.4.2
test terminal

26.4.3
control switch(operating switch)

26.4.4

connection strap

26.4.5
link strap

26.4.6
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fuse

26.4.7

indicating fuse

26.5
Small bus-bar

26.5.1

switching source bus-bar

26.5.2
synchronizing bus-bar

26.5.3
control bus-bar

2654
signal bus-bar

27
Communication

2711

communication

27.1.2
radio communication

27.1.3
administrative communication
( )
27.14

dispatching communication

2715

satellite communication
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27.1.6
ultra-short wave communication
1 10m 30 300MHz
27.1.7

fiber-optic communication

2718

operating frequency of carrier channel

(40  500kHz)

27.1.9

power line carrier communication

27.1.10

digital communication

27111
microwave relay communication
300 300000MHz ( )
27.1.12

microwave relay station

27.1.13

relay line

27.1.14 ( )
exchanger

27.1.15

terminal of carrier telephone

27.1.16
bit
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27.1.17
baud

C )1

27.1.18 ( )
crosstalk attenuation(crosstalk loss)

(30 300MHz)

CONSTRUCTION OF HYDRAULIC ENGINEERING

Construction Programming

27.1.19
tropospheric scatter communication
( 18km
27.1.20
filter
1

Consruction Programming

11
Construction planning

111
construction planning

112
construction procedure

113
technicale conomic alanalysis
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114

construction management

115

construction preparation

1.1.6
construction technology

1.1.7
construction condition

1.1.8
construction scheme

119

construction quality

1.1.10
construction firm

1111
construction drawing
( )
1112

temporary facilities

1.1.13
main works

11.14
winding-up works

1115
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mechanical-electric equipment installation

1.1.16
concealed works

1117

commissioning date

1.1.18

completion

1119
stage acceptance

1.1.20

final acceptance

1.1.21
test run

12

Construction scheduling

121
construction master schedule(construction over all schedule)

122

graphic progress

1.2.3
critical schedule

124 ( )
construction period(construction duration)

B
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1.25
construction schedule

126

extended unit project

127
unit project

128

separated part project

129
separated item project

1.2.10

workingi ntensity

1211
available working days

1.2.12 ( )
Gantt chart
1.2.13

flow operation method

1214

parallel operation method

1215

network diagram
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1.2.16

network technique

1.2.17
network schedule

1.2.18
critical path method(CPM)

1.2.19
peak labour force

1.2.20

average labour force

( )

13
Construction general layout

131 (
construction general layout

>

132
construction transportation

1.3.3
on site access

134

site access

135
transport of heavy-big piece

136
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freight traffic tonnage

137 ( )
freight traffic intensity

138
traffic capacity

139
transport capacity

>

1.3.10

rail transportation

131

trackless transportation

1312
standard gagerail way

1.3.13
narrow gage railway
1435mm

1314
construction railway

13.15

intermediate depot

13.16

track connection station

13.17 ( )
level crossing

Construction Diversion

1435mm
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2
Construction diversion

21

River diversion

211
construction diversion

212 ( )
diversion procedure

213
diversion scheme

214
diversion period

215 ( )
diversion discharge frequency

216
early-stage diversion

217

late-stage diversion

2.1.8
construction period impounding

B

219 ( ,
full river by-pass diversion

2.1.10
stage diversion



SL26-92:

339

2111

aqueduct flume diversion

2112

open channel diversion

2113

culvert diversion

2.1.14
bottom outlet diversion

2.1.15

dam-gap diversion

2.1.16

tunnel diversion

2117

diversion through power house

2.1.18 ()
plugging of the diversion opening
()
2119

flood protection during construction

2.1.20
retention structure elevation

2121

degree of risk

2.2

River closure

221

river closure
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222

closure design discharge
223

bank-off advancing

224
closure dike

225

closure gap

226

bed protection for closure

227
end-dump closure

2.2.8
full width rising closure

229
dumping intensity

2.2.10

maximum flow velocity of closure

2211

maximum drop of closure

2.2.12
concrete tetrahedron

2213
string of block pieces
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2214
gabion

2.2.15
final gap-closing

>

2.2.16
leakage stopping

2.3
Cofferdam

23.1
cofferdam

2.3.2
overflow cofferdam

2.3.3
straw-earth cofferdam

234
earth-rock cofferdam

2.35
concrete cofferdam

236
steelsheet-pile cofferdam

2.3.7

longitudinal cofferdam

238

transversal cofferdam

2.3.9
sub-cofferdam
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24
Pit dewatering

241
initial pit dewatering

>

24.2
regular pit dewatering

243
ditch drainage

24.4 ( )
tube well drainage

245

well point drainage

24.6
deep well point drainage

b

247

drainage sump

248

drainage intensity

Earth-Rock Works

Earth-rock works

3.1
Earth-rock excavation

3.1.1 ( )
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quarry area

312

borrow area

3.13 ( )
stock pile area

3.14

waste disposal area

315

mucking route

3.16

earth-rock excavation

3.1.7

unstable slope

3.18 ( )
adverse slope

3.19

slope cutting

3.1.10
slope finishing

311

compacted measure

3112
bank measure

3.1.13

loose measure

3.1.14

90°,
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top soil

3.1.15 ( )
protective layer

B

3.1.16

excavation intensity

3.1.17 ( )
heading face(working face)

3.1.18

excavation-fill balancing

3.1.19
dredging

3.1.20

hydraulic excavation

3121
rubble

3.1.22
chipped ashlar

3.1.23

over-excavation

3.1.24

under-excavation

3.1.25
expanded excavation

B

3.1.26
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mucking

3.2
Earth-rock filling

321

placing and spreading

2.2
filling

323
rock filling

3.24

stone masonry

325
riprap

3.26
rolling

3.2.7

tamping

3.2.8

compacting

329

hydraulic excavation and filling

3.2.10
scarifying

32.11 « )
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excess fill

3212

earth compaction factors

3.2.13
bulk factor

3214
rubbery clay

3.215
loose earth layer

3.2.16

geotextile

3.2.17

geomembrane

3.2.18
geogrid

3.2.19
stand-by piles

33
Blasting

331
blasting

332 ( )
crushing zone
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333 ( )
fragmental zone(block zone)

334 ( )
elastic zone

3.35 ( )
free surface

3.36
charge(cartridge,explosive)

B

3.37
concentrated charge

3.38 ( )
prolongate explosive
4

3.39
water proof explosive

3.3.10

critical diameter of cartridge

3311

explosion crater

3.3.12
burden line of least resistance

3.3.13

crater shape characteristics

3314 ( )
over drill depth

3.3.15
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powder factor

3.3.16

particl evibration velocity

3.3.17
weight strength(specific energy)

3.3.18
brisance factor

3.3.19
flash-over tendency

3.3.20

detonation velocity

3321 ( )
optimum density

3.3.22
stability

3.3.23
sensitivity

3324
oxygen balance

B

3.3.25
ammonium nitrate explosive
(TNT)
3.3.26

ammonium nitrate fuel oil explosive(ANFO)

( )« )
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3327
dynamite

3.3.28 ( )
TNT(trinitroto luene)

3.3.29
blasting cap(detonator)

3.3.30
spark blasting cap

3331
electric blasting cap

3.3.32 ( )
instantaneous blasting cap

3.3.33 ( )
delay blasting cap

3334 ( )
msdelay blasting cap

3.3.35
safety fuse

3.3.36 ( )
primacord(detonatin fuse)

3.3.37 ( )
plastic primacord tube

3.3.38

25 200ms
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relay primacord tube

3.3.39

blasting parameters

3.3.40
blast holes

3341
peripheral hole(contour hole)

B

3.342 ( )
cut hole

3.3.43 ( )
stope hole

3.3.44

charging(loading explosives)

3.3.45
deck charging

3.3.46

stemming

3.3.47 ( )
misfire

3.3.48 ( )

concussion blasting

3.3.49 ( )
msdelayed blasting

3.3.50



SL26-92:

351

bench blasting

3.351
shallow-hole blasting

Sm,

3.3.52
deep-hole blasting

S5m,

3.3.53

demolition blasting

3.3.54
coyote blasting

3.3.55
loosening blasting(crumbling blasting)
, <0.75

3.3.56
throwout blasting
, >0.75,
>0.75 n>1

3.3.57

smooth blasting

3.3.58
presplit blasting

3.3.59

directional throw blasting

3.3.60
rock-plug blasting

3.3.61

(

1>n
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under water blasting

34

Under ground works construction

341

tunnel excavation

34.2 ( )
drill-blast tunneling method

34.3
pipe jacking method

344
shielding method

345
tunnel boring machine method

346
adit

B

34.7 ( )
new Austrian tunneling method(NATM)

348
heading and cut method

B

349
heading and bench method

3.4.10
full face driving method
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3411
temporary support

34.12

advance support

3.4.13
advance grouting

34.14

shotcrete-anchorage support

3.4.15

lining

3.4.16

formwork jumbo

3.4.17
arch closure

3.4.18
ventilation

3.4.19
dust control

35
Foundation treatment

351

foundation treatment

352
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excavation treatment

353
treatment of fault-fracture zone

35.4 ( )

karst treatment

355

grouting

3.5.6
grout hole

3.5.7

grouting pressure

358
grouting test

359
packer permeability test(hydraulic pressure test)

>

3.5.10
consolidation grouting

3511

curtain grouting

35.12
contact grouting

35.13
filling grouting
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35.14

joint grouting

3.5.15
chemical grouting

3.5.16

grout 0ozing out

35.17
grout leaking

3.5.18
groutability

3.5.19
grout hole sealing

3.5.20

diaphragm trench

3521
slurry wall stabilizing

> s

Concrete Works

Concreteworks

4.1

Concrete materials

411

concrete aggregate
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412
coarse aggregate
Smm

413
fine aggregate

Smm

414

specific gravity of aggregate

415 ( )
artificial aggregate

41.6
artificial sand
Smm

4.1.7

natural aggregate

418

sand and gravel

419

alkali-reactive aggregate

4.1.10
fineness modulus(FM)

FM=

4111

gradation

4.1.12
gapgradation

4.1.13

continuous gradation

100(

/100

Smm
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4.1.14

specific surface of cement

4.1.15
portl and cement

4.1.16 ( )
ordinary portland cement

4.1.17

dam cement

4.1.18

expansive cement

4.1.19 (

portland-pozzolana cement

4.1.20 ( )
portland-slag cement

4121

soundness of cement

4.1.22

latent hydraulic materials

4.1.23
hydration heat of cement

41.24
admixture
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4.1.25
additive

4.1.26
fly ash

4.1.27

accelerator

41.28
retarder

4.1.29
air-entraining agent(AEA)

4.1.30

air entrainment

4131

water-reducing agent

; «C )

4.1.32

early strength agent

(

4.1.33 ( )

plastifier
4.1.34

superplastifier
4.1.35 ( )

quick set(flash set)

4.1.36
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false set

41.37
initial set

(

4.1.38
final set

(
4.1.39

initial setting time

4.1.40

final setting time

4.1.41

moisture content of aggregate

4.1.42

aggregate segregation

4143 (
finish screening

4.2
Formwork and reinforcing
421
form
4.2.2 (
slip form
4.2.3

structural form

424
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cantilever form

425

precast concrete form

4.2.6

vacuum form

4.2.7

form stripping

42.8
steelbar cold-working

B B

429
reinforcement skeleton

4.2.10
steel bars setting

4.3

Concrete mixing and placing

431
batching

432

mixing

433

mix proportion

434
sand ratio

435

water-cement ratio
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4.3.6

age

4.3.7

concrete index

438
permeation resistance index
28

439
frost resistance index
28
( 25% )

4.3.10
durability

4311

consistency

4.3.12

slump

4.3.13 ( )
workability

4.3.14
bleeding

4.3.15

concrete castedin in-situ
4.3.16
precast concrete

B
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4.3.17

mass concrete

4.3.18

high-early strength concrete

4.3.19
high-strength concrete
28 , 50MPa
4.3.20
lean concrete
( <170kg/m")
4321
rich concrete
( >230kg/m’)
4.3.22 ( )

plain concrete

4.3.23

light weigh tconcrete

4.3.24
heavy weight concrete

4.3.25
no-fines concrete

4.3.26
low-slump concrete

, 1 3cm

4.3.27

no-slump concrete

4.3.28
prepacked concrete

4.3.29
steel fiber concrete

1950kg/m’

2500kg/m’
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4.3.30
shotcrete

4331

roller compacted concrete(RCC)

4.3.32
rubble concrete

4.3.33

concrete transportation

43.34
bucket

4.3.35

concrete pumping

4.3.36
concrete placing

4.3.37

spreading and levelling

4.3.38
vibrating

4.3.39

form vibrator(surface vibrator)

4340 ()

joint sawing

4341 ( , )
surface roughening

(

)
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4,342 ( )
laitance

4.3.43
honeycomb

4.3.44

honeycomb

4.3.45
finishing

4.3.46

craze

4.3.47
dowel

4.3.48
block

4.3.49

columnar placement method

b

4.3.50
continuous placement method

B

4.3.51

underwater concreting

4.3.52

cold joint
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4.3.53

curing

4354

surface insulation

4.4

Concrete quality control and thermal control

44.1
concrete quality control

442

non-destructive testing of concrete

443
assurance factor of strength

B

444 ( )
strength deviation coefficient

4.4.5
average strength

4.4.6
thermal control

4.4.7

thermal crack

4.4.8

stable temperature field
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449
cold shock

4.4.10

surface crack

4411
foundation restraint crack

4.4.12
temperature gradient(thermal gradient)

4.4.13 ( )
placing temperature

4.4.14
precooling of aggregate

4.4.15

ice mixing

4.4.16

pipe cooling

4.4.17 ( )
first stage cooling
10

4.4.18
second stage cooling

4.4.19

15d,

5

10cm
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bituminous mortar

4.4.20
bituminous concrete

4421
€poxy mortar

44,22
trestle

4.4.23
scaffold

Construction Facilities

5
Construction facilities
51
General terms

511 ( )
construction facilities

512

aggregate production system

513

concrete mixing system

514

metal working system

515

equipment repair and maintenance system
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516

compressed air-water-electric power supply system

517

construction communication system

518
construction structure

5.2
Aggregate production

521

screening system

522
primary crushing
70mm
523
secondary crushing
20 70mm
524
fine crushing
1 20mm

525

screening capacity

5.2.6 ( )
screening efficiency

527

over size

528

under size
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529
open-cycle crushing

5210

close-cycle crushing

5211
aggregate productrate

5212
aggregate piles
()

5.2.13 ( )
dump volume

5.2.14 ( )
lost volume

5.2.15
adjustable volume

53

Concrete preparation

531
aggregate batching

532

batching and mixing plant

533
refrigerating plant

534
cement silo

535

transit-mixer truck
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5.3.6

agitator truck

54
Workingshop

541

wood workshop(carpenter shop)

54.2
reinforcing steel workshop

543

metal workshop(steel workshop)

55
Equipment repairing

551

equipment repairing workshop

552
automobile repairing workshop

56

Compressed air-water-electric power supply

56.1

compressed air station

56.2

water supply system

5.6.3
electricity supply system for construction
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5.6.4

train power station

Cost Estimating, Budget, Final Account

Cost estimating,Budget,Final account

6.1
Economic terms

6.1.1
fixed fund

6.1.2

circulating fund

6.1.3
direct cost

6.14
indirect cost

6.15
fixed cost

6.1.6
variable cost

6.1.7
residual value

6.1.8

recovery cost
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6.1.9
cost anslysis

6.1.10 ( )
cost accounting

6.1.11
planned price

6.1.12

floating price

6.1.13
legal profit

6.2
Cost estimate

6.2.1
cost estimate of project

6.2.2

project quota

6.2.3

material consumption quota

b

6.2.4

material reserve quota

6.2.5
working quota

6.2.6
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working hour quota

6.2.7

cost estimate quota

6.2.8
budget quota

6.2.9

temporary cost estimate

6.2.10
revised preliminary project cost estimate

6.2.11
additional cost in winter-rainy season

>

6.2.12
additional cost for night work

6.2.13
additional cost for special condition
(
6.2.14

reserve cost

6.2.15

owners management cost

6.2.16

preparatory cost

6.2.17

research and design cost
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6.2.18

equipment-out fit cost

6.2.19

contractor relocation cost

6.2.20
field subsidy

6.2.21
machine-shift cost

6.2.22
labour cost

6.2.23
real work quantity

6.3

Budyet and final account

6.3.1
budget of project construction drawing

6.3.2

final account of project

6.3.3

final cost account

6.3.4
budgetary control

6.3.5

planned material
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6.3.6
actual material cost

6.3.7

material estimated price

Construction M anagement

Construction management

7.1

Plan management

711

plan management

7.1.2

decision making

7.13

overall job plan

7.14

annual plan

7.15

operation schedule

7.1.6
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financial plan

7.1.7
plan target

7.1.8
operation dispatching

7.2

Technical management

721
technical management(TM)

7.2.2
economic responsibility system

>

7.2.3

economic responsibility contract system
b

724
technical consultation

725 ( )
technique transfer

7.2.6

technological outfit

727
technical responsibility system

7.2.8

technological measures
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7.29

construction operation instruction

7.2.10
construction technical specification

7211

equipment specification

7.2.12

operation regulations

7.2.13 ( )
builders diary

7.3
Quality control

731
quality control(QC)

7.32 ( )
total quality control(TQC)

b

7.3.3

quality assurance

7.3.4
product quality standard
«C )
7.35

quality dynamic analysis
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B

7.3.6 ( )
final percentage of superior works

7.3.7

environmental protection

74

Construction financial management
74.1

construction financial management

>

74.2

cost management

74.3
invitation for bid

744
bidding

745
bid document

7.4.6
base bid price

7.4.7
bid opening

7.4.8
bid evaluation
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749

winning bid

7.4.10

bid negotiation

7411
bid inquiry

7412

bid design

7.4.13
contract

7.4.14
bid bond

7.4.15

performance bond

7.4.16
prequalification of bidder

7.4.17 ( )
general contract

7.4.18 ( )
sub-contract

7.4.19 ( )

lump-sum contract

7.4.20 ( )
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unit-price contract

7421
lump-sum and unit-price combined contract

B

7.4.22
cost plus fixed fee contract

7.4.23
cost plus fixed fee plus bonus and penalty contract

>

7.4.24
construction management contract
«C )
7.4.25
contract supervision
7.4.26
contract arbitration
74.27
legal person(legalentity)
7.4.28 ( )
prepayment
7.4.29

payment in advance

7.5

Labour and equipment management

751 ( )
labour management
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752
quota of staff
753
alll abour productivity
754 ( )

direct production personnel

755 (
indirect production personnel

7.5.6

administrative personnel

157

technical personnel

7.5.8
basic wage

759

subsidiary wage

7.5.10
additional wage

7.5.11 ( )
post wage

7.5.12
service fee

7.5.13
rate of attendance
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7514

utilization rate of working time

C ) (

7.5.15
bonus

7.5.16

rate of equipment usability

( )

7.5.17

mechanization degree

7.5.18
actual machine efficiency

B

7.5.19 ( )
technical equipment rate

7.5.20 ( )
powered equipment rate
(kW)

7.5.21

economic life construction equipment

7.5.22
economic selection of construction equipment

>

)
75.23 ( )

routine maintenance

7.5.24

periodical maintenance, regular maintenance

/
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