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1.geotechnical engineering = 1+ T2
2.foundation engineering Al T4
3.s0il, earth I

4.s0il mechanics 1 )2

cyclic loading J& 311 4%

L 2

unloading 1% &

reloading 5 1%k &
viscoel astic foundation 5 {1 Hh it @

.
scous damping &L A
viscous damping Fi¥if FH Jé Q \@

shear modulus BY 1% & Q @‘
5.s0il dynamics -5/ /2%~ Q 090

6.stress path [ 17 #6448 Q @O
7.numerical geot@s o /\%é

- ﬂ%\%@Q

1.res %R 1 groundwater level 3 K 7K A7

@ ater Hi /K
grd¥ndwater table i 7K A7

3.clay minerals ¥ 4%
4.secondary minerals {X 4 )
5.landslides 15 3

6.bore hole columnar section %5 FLAE IR &

N
4



7.engineering geologic investigation T_F£ 1 i it %2
8.boulder &A1

9.cobble 5 f1

10.gravel Whf1

11.gravelly sand 5>

12.coarse sand ¥H > ’\@'
13.medium sand H#> &&

14.fine sand 4 &
15.silty sand #7 + &
16.clayey soil kit 1 Q \@

17.clay A+ Q O@.
18.silty clay ¥} JFkk 1 (-’

19.silt ¥+ QQ
20.sandy silt ft 53{2
21.clayey silt 71‘53\

22.satur %Di

ed soil FEHUA 1
mson)ﬁi

25.overconsolidated soil # [ 45 1
26.normally consolidated soil I [ii] 45
27.underconsolidated soil /& [# 45 +

28.zonal soil X3+



29.soft clay %okl +

30.expansive (swelling) soil ZAK 1+
31.peat Ve

32.loess ¥ 1+

33.frozen soil #: 1 \
. @
S LA S ,&\\

1.cc compression index

2.cu undrained shear strength

3.cu/p0 ratio of undrained strength cu to effegti zgurden stress p0
(cu/pO)NC ,(cu/p0)oc subscripts NC && gn ormally consolidate
d and overconsolidated, respectlvelé

4.cvane cohesive strength fr e test

5.e0 natura void rati
6.1p plasticity mdeQ
7.KO coeff|C| “at-rest " pressure ,for total stressessl andc?2

8.KO r@or effective stressessl * ande2’

for normally consolidated state
10.X0u KO coefficient under rapid continuous loading ,simulating instantaneo
us loading or an undrained condition
11.K0d KO coefficient under cyclic loading(frequency less than 1Hz),as a pse
udo- dynamic test for KO coefficient

12.kh kv permeability in horizontal and vertical directions, respectively



13.N blow count, standard penetration test

14.0CR over-consolidation ratio

15.pc preconsolidation pressure ,from oedemeter test
16.p0 effective overburden pressure

17.p s specific cone penetration resistance, from static cone test

18.qu unconfined compressive strength \®
19.U, Um degree of consolidation ,subscript m denotes r@ of a speci

men
20.u ,ub ,um pore (water) pressure, subscripts b enote bottom of speci

o
men and mean value, respectively

21.w0 wL wp natural water conten’ pl@’llmlts respectively

22.61,62 principal stresses, g, do?2’ denotgéffectlve principal stresses
,\/@

23.Atterberg limits fi]

24.degree of satur @
25.dry unit wejgQt T &

S

26.moist bght ¥ 555
sa®d unit weight 780 & &

28 tive unit weight 4 %4 5 J&

29.density %% JiF

30.compactness % Siz Ji

31.maximum dry density 5 K25 J&

32.0ptimum water content 1 {5 7K &



33.three phase diagram —#H ]
34.tri-phase soil =+
35.s0il fraction Fi 4

36.sieve analysis ¥ 7

37.hydrometer analysis Ht 5 i1/ #t

38.uniformity coefficient ~3%)5] &% ’\@
39.coefficient of gradation 24 fic 5 %1 «\

40.fine-grained soil (silty and clayey)4il#i +- &

41.coarse- grained soil(gravelly and Sandy)*ﬁ*j

42.Unified soil classification system iE

B

S
43.ASCE=American Society of Cl@v ARTREN
44 AASHTO= American Aﬁon ate H@hway Officials 3¢ [E A i &

e

45.1SSMGE= Inter@ t Soil Mechanics and Geotechnical Engi
neering §b

b+ iI% e

?Z‘géﬂl B

cy’s law ik 78 i

2.piping &V
3.flowing soil i 1
4.sand boiling i

5.flow net i



6.seepage 2% (i)

7.leskage B

8.seepage pressure 5% Ik /)
9.permeability 5% 1
10.seepage force 15i% /)
11.hydraulic gradient /K /8 /&

L 2

12.coefficient of permeability 1% R %1 &

i W EEN ) ANAL I é

1.soft soil #% 1

Q)
2.(negative) skin friction of driven pil %( il )’@B 7
3.effective stress H 44N ) O®

@
4.total stress R ] OQ’

5.field vane shear str e Dilees
6.low activity Ik

7.sensitivity

8.tria>® LI REW
punSe#fon design FLAtt ¥ it
1

0.¥6compaction i [ 4
11.bearing capacity 7k #k /)
12.s0il mass + 14
13.contact stress (pressure){% i /) (Jk 1)

14.concentrated load £ H 11 4%

N
4



15.a semi-infinite elastic solid ¥ G B 3 44
16.homogeneous 14 it

17.isotropic % [ [7) 1k

18.strip footing 457k

19.square spread footing /7 JE A v LAl
20.underlying soil (stratum ,strata) F b= (4
21.dead load =sustained load 1E#%; ¢4k «\
22 live load %%

23.short —term transient |oad %5 1] 5 I} i 2 &
.

24.long-term transient load 17 2%, \ $
R

25.reduced load 7 5 i % Q (Q
26.settlement 17 % Q 090
27.deformation A% J&Z Q @O
28.casing &% Q /‘\/
29.dike=dyke b}

G

3 pl@ properties )% it
%rade AL

33.well-graded soil 2%t B 4f -+

34.poorly-graded soil Z i A~ KB+
35.normal stresses 1% Jj

36.shear stresses B [ /)



37.principal plane T~
38.major (intermediate, minor) principal stress ik (. /) TN
39.Mohr-Coulomb failure condition /& /i - [l U 25 4
40.FEM=finite element method 17 R JGi%
41.limit equilibrium method % B firi2: \
42.pore water pressure LI 7K Ik /7 ’\@
43.preconsolidation pressure 4 1 [ 45 1k ) «
44.modulus of compressibility Js it &
45.coefficent of compressibility 45 % %k AQ

Q

46.compression index J 4 5%k {\ Q
47.swelling index [Fl345 %1 Q @'

48.geostatic stress E@ﬁQ gJO
49.additional stress Bﬁf@ @OQ

/\/

50.total stress E'}IQ
51.fina settl%t%/\ bt
52.9lip |ir® 33

@ 5 R%K
1 Xavation 712 (2 77)

2 dewatering (FEHT) K
3 failure of foundation &b 2
4 bracing of foundation pit F&ITHl

5 bottom heave=basal heave (JLbi) JEFEE



6 retaining wall $%4 5%

7 pore-pressure distribution L1143 #i
8 dewatering method P& R /K A7 32
9 well point system J: 15 &G (3EAY)
10 deep well point ZR 5

11 vacuum well point F.25H: 15,

12 braced cuts 3z £ «\

13 braced excavation 7 ¥ 7142

14 braced sheeting SZ#¥ 4 AQK
. KA Aili--deep foundation : Q \@

1.pile foundation A FEfil

<< o
1)cast —in-place FEVT

diving casting cast-i ‘ K=

bored pile %ﬁ?L*E

special shap in-place pile AL 44 HE: pE

piles @ck o T

% b pile 754" HE
ed pier foundation % LI LAY

drilled-pier foundation %t £L4" & 4
under-reamed bored pier
3)precast concrete pile il E e 1

A)sted pile FHHE



steel pipe pile M B
steel sheet pile I
5)prestressed concrete pile T W 7 IR &k -
prestressed concrete pipe pile Tl )W 1 1R e+ & b
2.caisson foundation i3 (4) \
3.diaphragmwall Hi FiE4hs okl ’\@

4 friction pile BEE &

5.end-bearing pile S & Hi &
6.shaft W35 Ht & &

*
7.wave equation analysis I ) 77 FE43 bt Q Q
8.pilecaps 7k 5 (HEME) @’

9.bearing capacity of single Qjﬂ @9

I
iy

10.laterdl pHeIoadtest@ j\/
11.u|timate|ateral%n O SR & pile HpE % [ B B AR 77
12.static load tgeg of piPe FAIRNE 1] it i 3 i 46

13.vertic ﬁe load capacity HLHE RS ] 25V A2 )

loQAlg cap 1EAE 7K &
15hjgh-rise pile cap Eib &k &

16.vertical ultimate uplift resistance of single pile HH:HT M PR A& 2 )
17.silent piling & 3 s bt
18.uplift pile Lk bt

19.anti-slide pile HLig bE



20.pile groups FEAE

21.efficiency factor of pile groups FEFER% 250 ()

22.efficiency of pile groups #EHE RN

23.dynamic pile testing A3 5  F: A

24.final set &5 BN JE \
25.dynamic load test of pile ¥ 57 2 5 ’\@
26.pileintegrity test f1: 1) 5¢ M1 «\

27 .pile head=butt # 3k &
28.pile tip=pile point=pil e toe ¥ (;&) @

29.pile spacing #

30.pile plan A4z A1 & K] Q
31.arrangement of piles= pllﬁt M

32.group action FEHEAT

33.end bearlng—tl P

34.skin(s de) ion=% @iﬁi A
35.pilec

3Api ing(by vibration) (#&z))) FTHE
% ulling test #5156
38.pile shoe # i,

39.pile noise ] B M5

A0.pilerig FTHEHL



J\. LA P --ground treatment

1.technical code for ground treatment of building Z 7 i JE A H H7 AR VG
2.cushion # )2y

3.preloading Tl [k %

4.dynamic compaction 75 12 \
5.dynamic compaction replacement 575 ¥ 47k ’\@
6.vibroflotation method # 1p: «\

7.sand-gravel pile b1 HF

8.gravel pile(stone col umn) i A
9.cement-flyash-gravel pile(CFG)/K ¥ @1‘7 $

10.cement mixing method 7K ¢ 1

11.cement column 7K JeHiE %

12.lime pile (lime colu@

13.jet grouting 1=

14.rammed- c gﬂﬁiﬁ V%

15.lime- actlon pile K 1 F % b

==

/—‘—»

e mpacted column 7 -+ 55 55 #
%| p|Ie T

16.chemical stabilization ¥, 2% [ v

F

17.surface compaction £ J72 & 5212
18.surcharge preloading 87 7 & 1

19.vacuum preloading 4% i 1k vk



20.sand wick 4250

21.geofabric ,geotextile 1+ T4

22.composite foundation & & b3
23.reinforcement method J1 /152

24.dewatering method BRI T 7K [ 45 2
25.freezing and heating ¥4 #hAb Bk

26.expansive ground treatment i ik + Hh B 4b BE
27.ground treatment in mountain area 111 [X l:ﬂﬂﬁ%ﬁﬁ
28.collapsible |oess treatment i [ 74 2% -+l i &
29.artificial foundation A T M7t

30.natural foundation < 4K Hh L Q @
Q)
C)

31.pillow #5# Q
32.s0ft clay ground %@\@
33.sand drain f

34.root pile *XT T

35.plasti Milfm i

re@'nent ratio (G EHfk

J1. %l 45 consolidation

1.Terzzaghi’ s consolidation theory K b3 ] 25 i 14
2.Barraon’s consolidation theory [ [% [ &5 PR
3.Biot’s consolidation theory Lt B2 [F 45 # 16

4.over consolidation ration (OCR)## [#] 4% Lt

,g\

N
&0



5.overconsolidation soil ## [ 44

6.excess pore water pressure jiH {1 /)
7.multi-dimensional consolidation £ 4k [ii] 44
8.one-dimensional consolidation — 4[] 44

9.primary consolidation =[] £

10.secondary consolidation 7 [fl 4% ’\®
11.degree of consolidation [ 45 & «\

12.consolidation test [ 45184

13.consolidation curve [ 45 i 2k AQK

14.time factor Tv i [H] K] ¥ $
15.coefficient of consolidation [ 44 K @i\'
16.preconsolidation pressure £ g)o
17.principle of effecﬂv@ SR, Q%@
18.consolidation KO [it] &t

1. ey %‘%T” strength

1.undr g strength ANHEK P S
. strength 5% 4% 5 5

g-term strength K 31 i

3.1
4.peak strength {1 5% &
5.shear strain rate B 1) W AF TH 2
6.dilatation 57 fik

7.effective stress approach of shear strength BY -4t 8 4 5 A5 0N 772



8.total stress approach of shear strength it B 5 55 & W 1772
9.Mohr-Coulomb theory 5&/K — S FE i

10.angle of internal friction P4 JBE 45 41

11.cohesion #4 2 )

12.failure criterion PR vEE U] \
13.vane strength |- T BT 5 J& ’\@

14.unconfined compression &l FR 4T s 5 5

IS

15.effective stress failure envelop 13 %W, i PR 2

. AR ¥R --constitutive model

1.elastic model iP5 7Y Q

2.nonlinear elastic model 32 $‘TH§%”Q’
Y @

3.elastoplastic model 2%
ﬁﬁ'm‘%
5.boundary sef odel W i

6.Dun @\g model X — 5K

. gi&ic model NI %8 A5 7Y
8.c¥D model % I HE Y

9.work softening il L4k,

4.viscod astic mod

10.work hardening il Lfififk,
11.Cambridge model &1 75

12.ideal elastoplastic model F AH 5t 53 g 714



13.Mohr-Coulomb yield criterion %% /K — FE4: i IRk E )
14.yield surface Jit Al If

15.6l astic half-space foundation model i 24 ] i HE AR 75
16.elastic modulus 3L 1

17.Winkler foundation model 3 e, /K Hi L5 Y \
*

. HuE K% 77 --bearing capacity of foundation soil \®
1.punching shear failure 1 B il IK &
2.general shear failure BAAET YA AL &

3local shear failure R BI VIR A
LN

4.state of limit equilibrium £ B -7 L

5.critical edge pressure Il % fif 4&
6.stability of foundation soil %EratoQ

ounde§ ort soil KL PR A 2 )
hacity qf néation soil HuEL A VR )

7.ultimate bearing caga

8.allowable bearin

¢ th pressure
ti pressure F3) [k /)

e earth pressure #% )] + & 77

3.earth pressure at rest & 11+ % 77
4.Coulomb’ s earth pressure theory JFE¢: + & ) ¥4

5.Rankine’ s earth pressure theory B4+ & 118



+ 4. 3 EE 73 Hr--slope stability analysis
1.angle of repose A 11

2.Bishop method & 14 3% 72

3.safety factor of slope il ¥ A e 4 R EL
4.Fellenius method of slices %7 4118 1 4731
5.Swedish circle method i L[5 5 A 572

6.9ices method 474712

+H. $4 -+ 5% --retaining wall
1.stability of retaining wall 24 1 K& fa & P

2. foundation wall 3Ll 4%

o\
3.counter retaining wall $:5E é@

©

(]

7.anchored phdte \aining wall 4 & B -+ 5k

8.anc pile wall % 5 MR AT 5

%ﬂfﬁ 45} 1)--sheet pile structure

1.steel sheet pile N BE
2.reinforced concrete sheet pile 5477 VR e - A

3.stedl piles 4k

\
R\

S

O(Q‘



4.wooden sheet pile AH

5.timber piles A

+-b. IEml--shallow foundation

1.box foundation 45 7Y KAl

2.mat(raft) foundation i 5 LAl @\

*
3.strip foundation 4 1B \
4.spread footing " & L Aith «

5.compensated foundation #M 24 LAt é
6.bearing stratum ¥ Jj )= . A
N

7.rigid foundation Wi JE At K
8.flexible foundation ZZ {4 LAt Q QO®

9.embedded depth of found im&%@'}z

10.net foundation presg % Bﬁtm\‘%ﬁ

11.structure-foundoNg —soi@on analysis -8 4fi it — FLAitli — b L3 ]
IERIS Q

g \@9}3 M- Ji--dynamic properties of soils

48

ic strength of soils 2/) 51 &
2.wave velocity method 7157/
3.material damping #1K}EHJE
4.geometric damping JL i FH JE

5.damping ratio FHJE Lt



6.initial liquefaction #J 147 1Y,

7.natural period of soil site HbJk [ 47 i 3

8.dynamic shear modulus of soils z/) 85 1) 5 &

9.dynamic magnification factor % 1 UK K 2

10.liquefaction strength FTi AL 38 5 \
11.dimensionless frequency Jt & 44 #ii % ’\@
12.evaluation of liquefaction WAL FPEAT &\

13.stress wave in soils - H1 3 1% &

14.dynamic settlement =4 (ShiTE) A

L. B IHLAs A

1.equivalent lumped paramet %E/z*i

2.dynamic subgrade reactl on z:)] jj %

3.vibration isolation

4.foundation vi bra@ﬁtﬂ

5.elastic half theory of Toundation vibration JE it ) 34 14 - 2% [a] B i

6.dlo pI itude of foundation LAt iz 51) 2% 4 9% 1

@ requency of foundation At [ 3 4%

B R 11 B
1.earthquake engineering 1 7E T f¢
2.s0il dynamics 13 112

3.duration of earthquake b = $7 4L 5[]



4.earthquake response spectrum i 7Z iz )W it
5.earthquake intensity i1 7% 21 i

6.earthquake magnitude 7= %

7.seismic predominant period 7= F 5 JE 1]
8.maximum accel eration of earthquake 7 #5: K \
(%

e EAN TR \
1.high pressure consolidation test i/ [F 45 14 5 &

2.consolidation under KO condition KO [ &5 i % é
3.falling head permeability 2% 7K Sk 4 .

4.constant head permeability 7K 3k 5 n

5.unconsolidated-undrained tri |alé*§\7K1iE9A(UU)

6.consolidated undrained tn& i@iﬁﬂmﬁ%(w)
%Fﬂ(ﬁﬁ%&(CD)

7.consolidated drai

8.compaction test Qﬁt §

9.consolidat q direct ] 2t P BT 56

10.qui shear test TR B
gjated drained direct shear test 2 85

eve analysis i 7 H7
13.geotechnical model test -+ T FE AR 4
14.centrifugal model test 25.0o 5781 34 56
15.direct shear apparatus H BI{Y

16.direct shear test & BIi1



17.direct simple shear test #2555
18.dynamic triaxial test =4k 4
19.dynamic simple shear 5/ ¥ 5

20.free (resonance) vibration column test F (L) 3%

S AR . (8'\
1.standard penetration test (SPT)FrE BT AR5 \\
2.surface wave test (SWT)Z 11 i 46 &

3.dynamic penetration test(DPT) 3] /1 il 3 56 &
4 static cone penetration (SPT) i 1 il 1§.5% @
5.plate loading test # 7 i 2 1 56 K\ $
6.lateral load test of pile FLA A ] O
7.static load test of pile HLAEN mﬁiw

,\/Q

8.cross-hole test 15 13
9.screw plate test 1N

10. pr&ssur

11I|j@ng e R A
ﬁ/ tlement measurement V&)= T B AL

e shear test M BY V)X %:
14.field permeability test T37i15i% i %
15.in-situ pore water pressure measurement J5 /v £L B /K s 5]

16.in-situ soil test [/ i 1



