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1 REX

+ soil, earth

+ }12# soil mechanics

+38h 712 soil dynamics

I SRR AS = J12# ceritical state soil mechanics
¥t A+ /1% numerical geomechanics
Hi At subgrade, ground, foundation soil
JEml T # foundation engineering

7+ LFE geotechnical engineering
FoH T #E () geotechnical engineering

S or i back analysis method

2 IEMERYHE

Hi 4R geological age

Hi i ] geological map

Hi A geological structure

W2 fault

a4k fold

Hb JFi 5. point of observation, geologic observation point
54 walk-over survey, site reconnaissance

T FEHb Fil 2% engineering geological mapping

T FEHL A engineering geological investigation
A siting investigation

H TS B geological suitability

ZEMIE structural plane

JZH bedding

A FEE (BQ) rock mass basice quality

aA R EEFR(RQD) rock quality designation

M H well logging

T 5 5 &l engineering geological section
22 AR composite columnar section
TAEHLE 43 X A engineering geological zoning map
7K SCH i 250 hydrogeological parameter

Hi R /K groundwater

HL R K7k outcrop of ground water
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/K confined water 10
A/ magmatic rock 11
T4 sedimentary rock 12
A5 ffi % metamorphic rock 13
H A hypabyssal rock 13
WA plutonic rock 13
1Eixi granite 14
thA fossil 14
Ab2E TR chemical sedimentary rock 14
W2 fracture structure 14
HEFZ2 (A ) marine deposit 15
HFEFI TR marine deposit 15
[ #h terrace 15
7 joint 15
i cleavage 15
T AF karst 16
WY EE hardness of minerals 16
% conglomerate 16
£ A feldspar 17
Ak breccia 17
b sandstone 17
KA limestone 18
Hz% dolomite 18
R A migmatite 18
B DT continental sedimentation 19
K2+ aeolian deposit 19
11 eluvial soil, residual soil 19
JFEAEW ) primary mineral 20
WHEWY) secondary mineral 20
i+ clay minerals 20
B} mica 20
K 1K volcanic ash 21
NG glacial deposit 21
KFZ () glacial deposit 21
HERY H 4R geophysical prospecting 21
fiiZs#5% aerial photograph 22
Hb 52 U % i seismic reflection method 22
B P& resistivity method 292
H# schistosity 23
# L 4fih conformable contact 23
AN#& 445 unconformable contact 23
BEIKE tuff 23
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%7K phreatic water

& KE aquifer

b 7K )2 (R#EKIE) aquiclude
A 8% geotome

HPIH spit, sand spit

1% ) rock pressure

£ quartz

NHOERRY) rickle

PR R 7K () confined ground water
{5 lagoon

A48 oxbow lake

HEZE ] imprisoned lake

HIZ R attitude of rock formation
Ak dike, dyke

A RAEFEE degree of rock weathering
A structure of rock
AAE5H texture of rock

& rock mass

TUA shale

AW rock-forming mineral
EhALFEIRIE bore hole columnar section
FRUE T standard frost penetration
3 Bxa

HH1 1 saturated soil

#H[E 4, + overconsolidated soil
MIE+ dredger fill

HW + remolded soil

%+ frozen soil, tjaele

41 F0+ unsaturated soil
At + dispersive soil

Bt silt

B+ silty clay

I E# + (H) overconsolidated soil
2%+ red clay, adamic earth

# 1+ loess, huangtu(China)

& A kaolinite

541 montmorillonite

R illite

e peat, bog muck

#it clay

Fitk 1+ cohesive soil, clayey soil
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ik + expansive soil, swelling soil 39
K [E45% + underconsolidated soil 39
X 384+ zonal soil 39
AT+ fill, artificial soil 40
B Fi+ soft clay, mild clay, mickle 40
i+ sand 41
HEPEPE S 1 collapsible loess, slumping loess 43
ZH + plain fill 43
YAYE plasticity chart 43
A + stone, break stone, broken stone, channery, chat, crushed stone,

detritus 44
FH% 1+ () underconsolidated soil 45
JoFif: + cohesionless soil, frictional soil, non-cohesive soil 45
=4 rock 45
A LR 1 organic soil 46
A muck, gyttja, mire, slush 46
Rt mucky soil 47
54k 4 undistributed soil 47
&3 4 miscellaneous fill 47
1IE# 45 1 normally consolidated soil 47
1E# E® 1 (4) normally consolidated soil 48
H ER Y+ sell weight collapse loess 48
E i A i i (Q) 4336 Barton rock mass quality classification 48
H1EGEYE + middle compressible soil 49
K =454 1 low compressible soil 49
KAk decomposed rock 49
A FE451E 1 high compressible soil 49
{E& 1 blende soil 50
AL R B coefficient of softness 50
BALA A softening rock 50
Rkt £ special rock 50
7544+ polluted soil 50
£t salty soil 50
AR EAER(RQD) 432 rock quality designation classification 51
AT 24325 (CSIR 43424) rock mass geomechanics rating 51
AARFEAF R4 9 rock mass basic quality rating 53
FrRZEFH R4 rock mass structure classification 54
BRSERE PGB rock integrity coefficient 55
HERREN T rock stability rating 55
4 ERKR
HEIRE specific gravity test 57



= THHERE TRSAAEER(F Z )

A K B E I falling head permeability test 57
ANEZEAHEK = 4h156 unconsolidated undrained triaxial test 58
HKk LB B constant head permeability test 59
FABI{Y simple shear apparatus 59
BAI R LS8 uniaxial tension test 60
SEHN T #4538 constant loading rate consolidation test 60
ZE K [ 453056 constant gradient consolidation test 60
SN AR R [E 255056 constant strain rate consolidation test 61
#h =515 dynamic triaxial test 61
g ¥ 875 dynamic simple shear test 61
JIE E T 5 ARG repeated direct shear test 62
FEMIAIEE back pressure saturated method 62
o I [ 45356 high pressure consolidation test 62
& A ASZE TR [ 45 A HEKIR S consolidated anisotropically undrained test 63
£ 1] A5 s [ 45 HE K i 86 consolidated anisotropically drained test 63
FPrAE Y resonant column test 63
25 AHEK =556 consolidated undrained triaxial test 64
[ 25 8T i 5 consolidated quick direct shear test 64
[#EZ5HE K = %156 consolidated drained triaxial test 64
[# 25156 consolidation test 64
7K IR water content test 65
W56 ring shear test 66
RIS loess collapsibility test 66
] L 6 modulus of resilience test &7
i 32855 compaction test 67
BLRR & K R 5 Atterberg limits test 67
“E g 2L fliyk Casagrande’s method 67
Wik M 86 grain size analysis test 68
FLER K ARG R pore pressure dissipation test 69
250 Y hollow cylinder apparatus 69
PegT i EE quick direct shear test 70
Mk [5 4556 fast consolidation test 70
B ANAES centrifugal model test 71
TNy (25 iR 56 continual loading test 7i
#5756 consolidated drained direct shear test 72
TS ETHE R capillary rise test 72
WX density test 72
FHBI{Y torsion shear apparatus 73
KR swelling rate test 73
SEh W A2 {Y plane strain apparatus 74
= HC RS triaxial extension test 74
=8 EYE1L56 triaxial compression test 75
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fiti 44 sieve analysis 75
BB IREE permeability test 75
1AL slaking test 75
471k shrinkage test 76
YARR RS plastic limit test 76
A5 PRI 5 shrinkage limit test 77
ilﬁ&lﬁ:ﬂﬁ geotechnical model test 77
TAWAE: geotextile test 77
3(:1[@'] PR 98 8 1886 unconfined compression strength test 78
ToBEHE 4 KSR M UGS angle of repose of cohesionless soils test 78
AR B I relative density test 78
FE&AHEK =l E461456 (5) consolidated undrained triaxial compression test 78
FESHEK = 45886 (5) consolidated drained triaxial compression test 78
TE% 1R 56 (5) consolidation test 78
W I8 BREE A 2 15 liquid-plastic limit combined method 79
BRI liquid limit test 79
AR g i = =% 46 {Y strain control triaxial compression apparatus 80
R A3 2 =5l B4R stress control triaxial compression apparatus 80
A HLF 7% 5HASE organic matter content test 80
B =#{Y true triaxial apparatus 80
Wesh BT 8 dynamic simple shear test 81
Y& ah =5hik 58 dynamic triaxial test 81
B B7{Y direct shear apparatus 81
B YHAL direct shear test 82
BT direct simple shear test 82
AR FEREE (ree vibration column test 83
K, BZ5AHEK =515 K, consolidated undrained triaxial test 83
K, [®45HEK =55 K, consolidated drained triaxial test 83
5 R
JEA L in-situ soil test 84
FRUE ST AR EE standard penetration test 84
PrifE B A B standard penetration blow count 85
FMHIRE surface wave test 85
A PR ultrasonic wave test 85
HRE i California bearing ratio test 85
FARERE [ 4R B8 lateral load test of pile 86
PR ) T 3R B static load test of pile 87
& 1 il 86 dynamic penetration test 88
¥ ) i858 cone penetration test 89
PRk single-bridge probe 89
WMk double-bridge probe 89
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EERH . friction-resistance ratio 90
B E AR 7 dynamic penetration resistance 90
I R 2R cone penetration curve 91
B 1 iR i 28 dynamic penetration curve 91
LI #E 1 fil 5 cone penetration test(CPT) with pore pressure measurement 91
EALLIRIS cross-hole test 92
BAARIAE block resonant test 99
AR loading test 92
S AT plate loading test 992
A JEM bearing plate 93
WEEMR #R {7188 screw plate test 93
55 R 50 pressure meter test 93
2k pressure meter curve 94
SEEAE A pressure meter modulus 04
ZEB IR pressure meter shear modulus 95
0 b9 56 light sounding test 95
WIZ UMM deep settlement measurement 95
T F BT YA vane shear test 96
TEA K nondestructive testing 96
T AL#EIRES down-hole test 96
P wave velocity test 96
{A&¥ body wave 97
H surface wave 97
MW BEIRK field permeability test 97
SR FLBRAK S B in-situ pore water pressure measurement 98
e FEAJE final set 98
AL S in-situ rock mass stress test 98
IKEZE: hydraulic fracturing technique 99
W I FRBREE stress reliel method 99
R A1k 1 stress restoring method 100
AR FLAETE IR rock mass deformation test by boring 100
AR RIS rock mass strength test 101
AW =4 in-situ rock triaxial test 101
AR MR rock mass sound wave test 102
P sonic logging 102
6 THIMEMR

By K AR LR Atterberg limits 103
AN degree of saturation 103
AN FE saturated density 103
HIANE P saturated unit weight 104
L specific gravity 104
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W consistency 104
A5 2B coefficient of uniformity, uniformity coefficient 104
fil % thixotropy 105
HORi 45 single-grained structure 105
W 35454 honeycomb structure 105
T H dry density 105
FHEF dry unit weight 106
% /KBt water content, moisture content 106
1545 £1 activity index 106
2R F gradation, grading 107
k47K bound water, combined water, held water 107
BB & kR Atterberg limits 107
ORI BT particle size distribution of soil, mechanical composition of soil 107
Al YA plasticity 108
fLBEEE void ratio 108
fLEE# porosity 108
FiJ¥ granularity 109
E4H4E /K capillary water 109
B density 109
SCJE compactness 109
FhitE 1 1 R BUE sensitivity of cohesive soil 110
F-HPRi 42 mean diameter, average grain diameter 110
i # Z 8 coelficient of curvature 110
—Hi block diagram, skeletal diagram, three phase diagram 111
=4H+ tri-phase soil 111
B FAE 4G EH initial collapse pressure 112
HEFA R %X coefficient of collapsibility 113
¥ABR plastic limit(PL) . limit of plasticity 114
AYEFE L plasticity index(PI) 114
# PR shrinkage limit(SL) 114
TR soil texture 114
+ %5 soil structure 115
+ A 5 # E specific density of solid particles 115
+ 114 air in soil 115
+hk water in soil 116
A% aggregate. cumularspharolith 116
PREHRi#2 constrained diameter 116
X} % BE relative density, density index 116
X SEBE relative compaction, compacting factor, percent compaction,

coefficient of compaction 117
BUREEH flocculent structure 117
[E% Z8(E) coefficient of consolidation 118
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FE4itE compressibility 118
PR liquid limit(LL), limit of liquidity 118
TS £ liquidity index(LDD 118
WESIK(H) free water 118
BRI 2 effective diameter, effective grain size, effective size 119
B effective density 119
R EH effective unit weight 119
1% unit weight 119
H 17K free water, gravitational water, groundwater, phreatic water 119
2H#4 fabric 120
KT E maximum dry density 120
L& K& optimum water content, optimum moisture content 120
Fif2 particle size 120
Fi 4 fraction 121
1k electrophoresis 121
H 1B electroosmosis 121
+ AL organic matter in soil 122
Ej}?}( gravity water 122
EYI/K capillary water 122
F L5 soil structure 122
F M ESEPE compactibility 123
JESEIHE compaction work 123
HESEFE degree of compaction 123
7 BEEMER

BB permeability 124
B 1% ZE coefficient of permeability 124
Bifl seepage 125
B i fE seepage discharge 125
B E seepage velocity 125
BiE )1 seepage force ' 126
BEWY seepage failure 126
B 12 seepage path 126
FREB I (Fali) steady seepage 126
AREB TR (BEEH) unsteady seepage 126
Z i turbulent flow 126
K EHE Darcey's law 127
A PG Darcy flow 127
JEIAPE L non-Darcy flow 197
W piping 127
124k phreatic line 127
K J186E hydraulic gradient 128
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