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Co Hoc B4t (Chau Ngoc An)

Bai Tap Co Hoc P4t (B4 Bang etc.)
Co Hoc Béat (Whilow)

Co Hoc Dat (Lé Qui An etc.)

Co Hoc Bat (Xutdvich)

English

H G G 6 6 6 6 6

Principles of geotechnical engineering (5th Edition, Das)

Advanced Soil Mechanics (2nd edition, Das)

Essentials of Soil Mechanics and Foundation (6th Edition, McCarthy)
Soil Mechanics, Sl version (Lambe and Whitman)

Soil Mechanics in Engineering Practice (Terzaghi, Peck, Mesri)

Soil Mechanics and Foundations (Budhu)

Fundamentals of soil mechanics (Taylor)

Element of soil mechanics (7th edition, Smith and Smith)
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Englizh to 51 Units

5l to English Linits

Quantisy English | 5i English
Length 1 im. 23.4 mm 1 mm 3.937 = 10 in.
| fi 03048 m 3281 = 107 fi
3048 mm | m 30.37 in.
3281 fi
Area L in? 64516 = 107%m? [ 1 em? 0.155 in.2
64516 cm’ 1.076 =« 107 f’
643, 16 mm* 1 m? 1550 in.*
| fi 929 = 1 im’ 10,76 fi*
92903 cm-
97903 mm*
Yiolume | in.* 16.387 cm’ I em’ 0.061 in.
| it 0028317 m? 3.530 = 10° R/
| f 2831681 I m’ 6102374 in.}
35,315 ft°
Velocity 1 fif's 3048 mmis 1 emfs 1.969 ft/min
03048 mis 1034643 .6 fidyear
1 fi'min 508 mmis
(1.00A08 m's
Force Ik 4 448 W I ™ 022482 b
1 kMW 022482 kip
Siress I Ibin? 6.9 kMNim® 1 kMN/m? 0.145 bfin.’
1 Ib/f? 47 88 N/m® 7089 < 1077 bR
Uinit Weight 1 bt 157.06 Nim? | kN/m? 6.367 [h/ft*
Coefticient of | in s hA52 emls | emifs 0,155 in.*fs
Consolidation | fit’fs 82003 cm*i's 2.883 = 10° fi*‘month
Mass | kg 22046 (b

22046 = 1077 kip
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LENGTH
To Convert From
1. Inches

1. Feet

3. Angstrom units

4. Microns

5. Millimeters

f. Centimeters

To

feet

angstrom units
Microns
millimeters
centimeters
melers

inches
angstrom units
microns
millimeters
centimelers
meters

inches

feet
microns
millimeters
centimelers
mielers

inches

feet

angstrom units
millimeters
centimeters
meters

inches

feet

angsirom units
microns
centimeters
melers

inches

fect

angstrom units
microns

Céng Ty Thiét Ké Xay Dwng Phuvong Nam

Multiply By

0.083333
2.54 = 108
25400
25.4

254
0.0254

12.0

3048 x 10%
304800
304,80
30.48
0.3048

39370079 = 10°F
328084 x 1010
0,0001

1 x 107

i x10*

1 x 10—

39370079 = 10°%
1,2808399 = j0—*
1= 108
1 % 10~
1 = 10—
1 x 10—%

3.9370079 = 10~
32808399 = 102
1 x 107
1 % 108
1 x 1071
1 x 107

039370079
0.032808199
1 = 10®
1 » 0%

TS Nguyén Minh Tam

To Convert From

6. Centimeters
{conrd.)

7. Meters

AREA

1. Square meters

2. Square feet

3. Square
centimelers

4. Square inches

VOLUME

1. Cubic
centimeters

2. Cubic meters

3. Cubic inches

To
millimeters

inches

feet

angstrom units
MICTons
millimeters
centimeters

square feet
square centimeters
square inches

square meters
square centimeters
square inches

square meters
:qul.r:faﬂ
square inches

Square meters
square feet
square centimeters

cubic meters
cubic feet
cubic inches

cubic fest

cubic centimeters
cubic inches
cubic meters
cubic feet

cubic centimeters

Multiply By

10
1 =10

39370079
1.2808399
1 = 10"
1 = 10®
1 =107
1 =108

10. 76387
1 = 10¢
15500031

9.290304 x 10°%
929.0304
144

1 =107
1.076387 = 102
0.1550031

6.4516 = 10—
69444 x 103
64516

1 = 1074
1.5314667 x 10°°
0.061023744

315.314667
1 = 10*
61023.74

16387064 = 10-%
57870370 = 10~
16.387064
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To Convert From
4. Cubic feet

FORCE
1. Pounds {avdp}l

2 Kips

1. Tons {shart)

4, Kilograms

3. Tons (metric)

. Kilonestons

STRESS

1. Pounds/square
ot

To

cubic meters
cubic centmeters
cubic inches

rl:,-m:&

giaims
kilograms
tans {long)
tons {shaorl )
kiza

tons {metrich
nawions

'|‘||'IIII'I|:|=

tons (short)
xilograms
tons [metricl

kilograms
pounds

kips

lons (metric)
dynes

ErLms
pousnids

roms {longh
tens {short)
Kips

tons {rmetric)
NeWI0nE

grams
kilograms
pounds

kips

tons (short)
kiloncwtons

pounds

tans (ahart )
kipa

tons {metric)
kiloarams

pounsis square inch

Tl of waler

kips, square foot

kilograms, square
cenfimeder

tons, square meler

atmospheres

kiloncwions, square
miter

Multiply By To Convert From

0028316847 2. Pounds, square
28316.647 inch
1728

4. 44322 = |0°
433.59241
[.45355743
4464206 w 107
5 o | E

1 x 1079
4.5130043 = 104
444827

1000

115110

453 50247
045359243

3. Tuns [short))
spuare fowl

T, 15474

ZIHM)

2

20TIRE

WEOGES

10083

22046233
RIS = 10
11023113 = 10—
LHMG622Y = 10-F
[LELH]

D066 50

4, Feet af water
far 4°C)

5, Kips/squre

1 & MI®
fosat

11HM
23046223
2. 2044223
[.10Z3112
9306650
124.E1
iz
022481
010z

101.57
6. Kilograms/

SQuars cenh
merer

039245
001803

1 x 102

0 DEETA3

(LIHMAR2
4. 72541 = 10
0MTER

7. Tons {metric]
SCUECE MRILET

To

pound /square foot

feet of water

kips/square Toot

kilogrims squeare
centimetse

LONS/SQUATE MRIE

utmospheres

kilumewtons /squire
pneler

atmospheres

k;|ﬁq}|’&|l|a.'hqiuru
meter

toms {rmetric);
AquAare meier

poundsy square inch

peunds/ square Fnotl

kips/square foot

kilonewlons /square
meter

pounds; square inch
poeunds, s uare Foot
kilograms/square
centimeter
[LRERETTE ol i o
aumnosplieres
inches of He
kilonewtons,/square
meater

pounds/ square inch

pﬁuml\r’qu:ﬂrﬁ Pt
tons {short),
sguar: foot
kilograms, squarc
cenlimeler
tons {metric)/square
meler
kilumewtons/syuurs
meler

pounds, square inch
pounds, square foat
feer of water

(4°C)
kips/square ool
b, s uare meter
atiospleeres
kilonewtons, square

meter

kilograms,/square
centimeter

porung sguare foor

kips;sguare oot

Multiply By
144

L3066
L144
Q070307

(L TOT
(L0GEDAG
G.E9S

(03082
76, B6
970487
13 AREH
20HNY

0
95.76

.43352
62427
00304791

0304791
0294599
053265
2930
083445

1IHH}
{1L.5IHN]

!}_:’.SEM
4, B3244
4788
14,223
2048, 0614
32,8093
2MELG14
10
096784
GROGT
.10

4 BI614
0. M04B1614
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To Convert From To Multiply By Ta Convert From  To Multiply By
T. Tons imetric)  dons (shart)! (b 1024008 3. Kilograms,/ grams; cubic 0,001
SOUANE meter square foot ruhic meter cenlimeter
(e ) kilonewtons /square Y 806650 toms [metric)/cuhic  1A¥]
meter meter
o nds cubic inch 36127292 « 104
E. Ammosgheres bairs 10133 Pt R .
centimeters of Té ﬁuﬁi "“bl:' :‘:;ol Gestet ol
mercury al °C 110 LN Ch b
millimeters of Tai s
mercury at 0°C : st i :
femi of water at 13 8uq 4, I oends, cubic Era I'.I'ﬁ._..tl:lblt 2T RTHI0A
a3 inch centimeter
kilograms/square 1,03323 i e B
centimeder .II'.EIEIEF : i
grEms square 1633 71 Fcu.ug:amsrcu bic 2TETO 908
centimeier TN e
kilograms‘sguare 103323 paidioRlc? *""h'_"- T
- Eilonewlons culic
tons (metrizl/ 10,3323 meter
EUgRrE meter i
pounds square foot 211622 5. Pounds‘vulbic gram, cubis (101600 863
poumds Ssquare inch 14,656 foar L'L"II.I.IIIHI..EI :
tons (shuor ) squase 10561 tons {metric)/eube 001600 B463
Foot meter
kilonewtons, square 101,325 kilogra ms/cubic 16.018463
i miler
pounds/cubic meh  STATATE o 104
4 Kilonewtfons/ pounds/square foot  HLH3G kiloncwtons eubic
SuUAFe meter pounds/square inch {1,145 meter
tons {short )/ square (U004
foot 6. Kiloncwions/  grams/cubic IR Tip:
feet of ot 0.3246 cubic meter centimeter
[t 4°C) tons (metrich/cubie  0.1020
meters of water (1,1020 FHeter
Kips/square foot  (.02089 kilograms/cubic 100,98
kilowrams/square 000030 A
LELMEnELET pounds/eubic inch 0003685
Lo (roedric ) sguare 0,100 pomnds fcubic foot 6365
rmcter
atmospheres 0004887 TIME
T WEIGHT 1. Milliseconds  seconds 102
1, Grierms/cubic tons (metrick/cubic  1.00 El:::“ ;'gf??g?”:';ﬂ;
cEr el mizler 3
s ~B
kilogrars/cuble 100000 ::.l}:lhs ;-;ﬁ;ﬁ*]:_{?
meter :
pounds;cubicinch  0.036127292 HE SIS 1674
pounds/cuhic foot 62427961 L T o o 1000
ksbnewions cubic o ::n:?::n > 1 w J0—2
T hours 2777777 = 10—
L Tons (metric)  grams . cub 1AK3 doys 11574074 = 10"
cubic meder centimeter months 3057 w 107
kilograms ‘o uhic 10KELO0 years EN T 1
meder
pounds/cubie inch 0036127292 3, Minutes milliszeonds BN
pounds/cubic fool  62,427961 seconds 60
kilonowions‘euhic howrs (.01 GGG
LE \WH PO o 1 PPN davs 6944444 = 104
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Chapter 1
Ban Chat Vat Ly Caa Dat P4

Chapter 2
Phan B6 Ung Suat Trong Pat

) Chapter 3 . Chapter 4
Bién Dang vabé L (in Ciia Pat Nén Cwong Do va Sirc Chiu Tai cia Pat Nén

Chapter 6 q Chapter 5
Ap Luc Pat Lén Twong Chan On Pinh Ciia M & Pat
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Chapter 1

1.1 Nguoén goc va qué trinh hinh thanh cia dat
1.2 Thanh phan caa dat

1.3 Xé&c dinh céc chi tiéu co ban caa dat

1.4 Xé&c dinh céc chi tiéu dénh giatrang théi cua dat

1.5 Phan loai dat

1.6 Dam chat dat
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Ban Chat Vit Ly caa bt

1.1 Nguén goc va qué trinh hinh thanh cia dat

Pat dwoc hinh thanh béi sw phong hda cua da

Pa c6 thé dwoc phan loai

@ Pamagma (igneous)

@ DAatram tich (sedimentary)

@ Pabién chat (Metamorphic)
Phong hoa
@ Do co hec: do nhiét d9, nwér, gio, sdng, etc. ——— = khong c6 si thay doi thanh
phan hoa hoc
@ Do héa hec: khdang ciaa da goc bi thay déi do cac phan wng héa hec giira nuérc,
CO,vakhdang
H,O + CO, > H.CO, > H' + (HCO,)
£ arbenie el
Orthesclase Siliea K aalinine
telay mineraly
TS Nguyén Minh Tam M Dja Co» Nén Méng
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

Ban Chat Vat Ly cia Pat

Glacial Soil: do sw dich chuyén va ling dong ciaa biang
Alluvial soil: ling dong doc theo sdng sudi

Lacustrine Soil: l1ang déng é ho

Marine Soil: lang déng é bién

Aeolian: dich chuyén va lang dong béi gid

Colluvial soil: do trong lwc nhw landslides

TS Nguyén Minh Tam BM Dija Cor Nén Méng 10
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‘] Bién Chat Vit Ly cia Pat

1.2 Thanh phan cia dat

DAt hat dat, nwéc va khong khi

trong 16 réng

1.2.1 Cap phai hat dat

Kich c& hat

Soil ps}rticles

Water surrounding
particles and at
points of contact

between particles,
and filling small

void spaces

Air in irregular
spaces between
soil particles

Name of organization

Grain size [mm)

Gravel Sand Silt Clay
Massachusetts Institute of Technology =2 2 o (106 0.06 to 0002 =<(0.002
(MIT)
LS. Department of Agriculture =2 2 1o (.05 0.05 10 0.002 <0.002
(USDA) )
American Association of State 762102 2o 0075

Highway and Transportation
Officials (AASHTO}

Unified Soil Classification System
(11.S. Army Corps of Engineers, LS.
Bureau of Reclamation, and American
Society for Testing and Materials)

76.2 10475 4,75 to (LOT5

(LO75 to 0.002 <0.002

Fines
(1.e., silts and clays)
< (LTS

TS Nguyén Minh Tam
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Ban Chat Vit Ly cia Pt

Phwong phap phan tich thanh phan hat
@ Sieveanalysis: Dy, = 0.075 mm
@ Hydrometer analysis: Dy, < 0.075 mm

Sieve Analysis :
Wyamr) = 1493.33 g, Wygp1) = 350 9, Wec.o1) = 250.49 g

Sample No. GM-1 Sample No. SM-1 Sample No. CL-01
A7] A FA 14953 ¢ A7] A A 3501 g A7) A FA 2504 ¢
. g Bl Rt AER| dE A2 vl 9BR| 9 A= | ¥} 4@
Sieve | 217
No. |d,mm | Z= 71 [AR(FA | DA | 5 [ 2R (| ZA | 2 | BF |5

g 8 % % 2 g % % g g % %
25.0 0 0 0 | 100
1901 17.92- | 17.92 1.2 | 99
95 [ 6130/ | 7922 53| 95
4 | 475 | 158.71 | 23793 | 159 | 84 0 0 0 100 0 0 0 100
10 | 2.00 | 363.15 | 601.08 | 40.2 | 60 3.85 385 | L1 [meesNi1027 | 1027 41 (F96
20 | 0.85 | 367.07 | 968.15 | 64.7 | 35 | 42.71 | 46.56 | 133 | 87 | 1527 | 25.54 10.2 90
40 |0.425 | 223.10 [ 1191.25 | 79.7 | 20 |[126.39| 172.95 | 494 | 51 17.78 | 43.32 i?_'i 83
60 | 0.250 | 103.78 | 1295.03 | 86.6 | I3l 73 7T 251 T2 | 710 . 19.Q3 6235| 249 7-5
100 | 0.150 | 60.81 (135584 | 90.7 | 9 | 58.82 | 310.54 | 88.7 | 11 | 1828 | 80.63 | 322 | 68
200 |0.075 [ 67.11 | 142295 95.2 5 | 283633890 | 968 | 3 |2629 |10692| 427 | 57

w7k RAWag) — IW, T GRER %) = A B 3&P, %) = 100-R

W » —'—
5

TS Nguyén Minh Tam BM Dija Cor Nén Méng 12
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]l Bin Chat Vit Ly cia Pat

25 19 LBk #4 #10 #20 #40 #60  #100 #200
100 { HEEE! i i T H I O : I I ]
[ = il (I e S {115 N O I -fn =
| s == ; a |
90 EH.‘ 1 el R ——— = 5 1
_: ~tt I \i 0 ! = — : : =1
HE T A i+ CL-01 & E 1
30 AN T  —rr N
33 GM-1 [T O ma = 5
= g IEEN \ auE ! ! N !
Pl | it By T = Se—iiiE ;
ol £ KA | P T ' :
& e .. S [ RS vt
= E 11 | il HEIE T ST
) = JiE HET i L o= i
£ = H Hil : = : : E 1 : Kﬁ?ﬂ 2 C§ _;.'HI 1
# 50 o ahi N N g
_ : o SR H1H S0 —
& HF : i A i S5
40 ! i . SRR
! il N : S e ==
P : = | L R S e
% 40 | N T o e
. HI H ANE N H | H i | i
: He i N B ———y m— E —
20 s 114881 1 1 I . A A : :
I k \ 1! I -_: i i H 1 i,
[ : : — . "'IIL.: - : - L
5 T 1 115 1 A —p<a—HH oo
: e H-
; a1 ] e | I
- i ! ! ; B 5 Y Y
40 a0 M SBTH.F 4 % 2 7 5 4 13 0.2 T o4 A3 0.2
10 1 0.1
A #H7(d, mm)
TS Nguyén Minh Tam _ BM Dija Cor Nén Méng
ViethamiZh-com
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Ban Chat Vit Ly caa bt

Hydrometer Analysis

Gia thuyét:
LAz AR :

R A - e g‘“““ﬁi :
%) Hatla’hln,h cau ’ @ a2
@ Van toc lang dong cua hat dat duoc tinh téan theo rn g . |
Stoke' s law . [ E
_0e- Qu "
v=2s_2w gD
18 O &5

L(cm) _ (G- 1)g,g éD(mm) @2
60t(min) & & 10 H

v(cm/s) =

N T4 H -
(=N
o

i 3 L(cm) | 7 ..I___'ds
— D(mm)'J (G.- 1)gw980J t(min) | Lo

Nhiét do | Hé s6 nhot| Nhiet do [He s6 nhdt| Nhiétdo | Hé so nhat A V
18 001056 25 | 000894 32 0,00768 BRI
19 0,0105 26 0,00874 33 0,00752 e AL
20 0,01005 27 0,00854 34 0,00737 | ¥
21 0,00981 28 0,00836 35 0,00722 o . , ,
22 | 000958 | 29 | 000818 | 36 0.00718 Stat 1, b ty W
23 0,00936 30 0,00801 37 0,00695 ——> Time increasing from start of test —»
24 0,00914 31 0,00784 38 0,00681
39 0,00668
TS Nguyén Minh Tam M Dja Co» Nén Méng
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] Bin Chat Vit Ly cia bat

@ Ty trong ké
[} —» I
. & N, e |
¥
i i 7 J--.JH
*r i, 7 % W L4 =7+ 548
i 5 L=z-7kpiH=(L 4+ Bl) - % (%)
L < .
— ]__r;'; T f
A (L* A )
L=L—|—L{(L ] Vﬁ_)
1 Fe g A
TS Nguyén Minh Tam _ M Bja Co» Nén Méng 15
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] Bin Chat Vit Ly cia Pat

@ Ty trong ké

o]~ 2 ¥ ¢ (meas. cylinder) : No. 5 - | W (D) 5.385 cm WA (4) 22.975 cm?
H] Z- Al (hydrometer) : No. 64 TR Ro(r) 370 cm® Zo(L) 125 cm
— — 97 -
n Li=125 - 6.7 —
- —136 —=

|, i e o 5 e, A 0 e R e | =

105 104 1.03 102 1.01 1.00

I
5

T 16 |
Al = | L L ! 1
29 7 1 0 ;
No. |g/em?| em | em | ¥ | V°E dad 4
1 [1.04] 36 | 9.00] r.082] 9.402] Lem) = L1 A "f’(L'-' : ;1) T
2 [102] 67 | 12| 1.00012.383 - 1+ 16(12.5 - SbL) ‘
: it =
3 |1.00| 9.7 | 1514 | 1.000 | 15 t40 5.44 + L, i ;
Sum| 3.08 | — |36.32]3 12236925 2
r)'l - : i ! Lt
a niy IJIrf -z “E‘:L o 3':36924‘14_.:"(S&Uﬁ[ﬁ)(:ﬂﬁazﬁ}“ - 152.50 jm I i I 20
nZEZy - (Z9° 3. 12200 - 3een) 33 1 [
_ ZPSL - Sy Syl (3.1220 )0(36.320) - (3.060)(36.9244) _ e e ST
b — ¥ L i = TELR A NS TR LS y 1 | 50 3 i I B i WE B W
7 - (57 3(3.1220) - (3.060) 16766 s Y
s 1.00 005 D10 D15 020 025 030 035 40 1.045
’7 = -a -y + b = -15250y + 167.66 At R
TS Nguyén Minh Tam BM Dija Cor Nén Méng 16
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] Bin Chat Vit Ly cia Pat

@ Phan tram cla nhirng hat cé6 dwdng kinh nhé hon D

w_ Wt W,
i V V.+ V.

W
A . A PR SR
I' W V P; I’ G.-r 3".'4.'

G, 7
W= Wt Wy = W, -
3 W 5 ( {.;-‘-.:" JTI.’
W,
— W = m-| (V f;FT* )TM H'_+ I H{
:'.} 'L.-' V L,.? :"f,-r (-r‘:. 'L,r' )
W, / G, -1

U DatP% lati sb gitra trong lveng cda nhivng hat cé dwdong kinh nhé hon D va
trong lwong cla tat ca cac hat cia mau dat ban dau

U Trong lwong cla hat dat trén don vj thé tich & dd sau z va thoi gian t 1a PW/N
va dung trong la:

G.- 1PW
+

Y 2| P=—2Y(g-g,)

9=0. " G.-1W

TS Nguyén Minh Tam vz “.“.12h.colra‘:“|.vl Dia Co’ Nen Mong 17
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1 Ban Chét Vat Ly caa Bat

@ Diéu chinh gié tri dung trong cla ty trong ké

g :gdoc+CM +F

() Meniscus

correction
0,9990 / K

C,, =0.9990- 0.9985 = 0.0005

> 4 5 6 7 8 3 L0 11 12

F 0.0006| 0.0006| 0.0006| 0.0006| 0.0006| 0.0005|-0.0005 -0.0004 - 0.0003
L 13 14 15 16 17 18 19 20 21

F  |-0.0002|-0.0001] 0.0000 | 0.0001 | 0.0003 | 0.0004 | 0.0006 | 0.0008 | 0.0010
TG 22 23 24 25 26 27 28 29 30

F 0.0012 | 0.0014 | 0.0016 | 0.0018 | 0.0020 | 0.0023 | 0.0025 | 0.0028 | 0.0031

TS Nguyén Minh Tam M Dia Co’ Nén Méng 18
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] Bin Chat Vit Ly cia Pat

o L AR I PIIS % W, 65 g G, 2.74 Pin 95 % EeE B2V ) 1000 cm?
o BAMA : E£5F ; calgon(NaPO;) - 8 °f Mo o} 125ec @75 g/ 29), C, 0.0005
o FF EL(T) 20 °C : p 0.01009 mm poise, 73 H(F) 0.0008 , G, 0998234
U C = e ey U0
SR E R ol 9ew | 7 |2zad L'\"I-'};? @ T7h T ®
[, min. ¥ y-1+Cy| L. cm d. mm il i | M x ) | P xPry
13/30/00| 0.5 |1.0230| 0.0235 | 17.576 | 0.0642 | 0.0243 | 58.9 | 56
13/31 1.0195 | 0.0200 | 12.110 | 0.0464 | 0.0208 | 50.4 | 48
13/32 | 2 |r.0180| 0.0185 | 12.339 | 0.0331 | 0.0193 | 46.8 | a4
[ 13/35 1.0150 | 0.0155 | 13.796 | 0.0222 | 0.0163 | 39.5 | 38
13/45 | 15 | 1.0735| 0.0740 | 13.025 | 0.0124 | 0.0148 | 35.9 | 34
14,00 | 30 |71.0725| 0.0730 | 13.178 | 0.0088 | 0.0138 | 33.4 | 32
14,30 | 60 |1.0705| 0.0170 | 13.483 | 0.0064 | 0.0118 | 28.6 | 27
15/35 | 125 |{.0100| 0.0705 | 73.559 | 0.0044 | 0.0171 | 26.9 | 26
17,23 | 233 |1.0090| 0.0095 | 13.711 | 0.0032 | 0.0107 | 24.5 | 23
13,20 | 1430 |1.0080 | 0.0085 | 73.864 | 0.0013 | 0.0088 | 27.3 | 20
TS Nguyén Minh Tam M Dja Co» Nén Méng 19
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100 ; ﬁﬂ_ﬁhﬁ"‘;-.,_ 3 I, | _':__:_” I T4
o0 b R HE i oo |
: B i 1 S e dyn | P, % [—
g0 [ ' = 475 | 100 [ —
e o I 200 | 95 [
= 70 { o f EmE 085 | 90
0 5 218 i 0425| 82 |
| i | = 025 | B
| : : Q15| 68
- e
i Hi i B e L B e o o
: : i- : #""ﬁ:;{“ S
:. | B e i LSS S S8
0}; —— S =ESS
= I v i
1

7 I 2 | '[]I 'F R S 2 [}-Ul T e | 1.5 .& ﬂ.mf
A=2ke F7 W, mm)
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Pwdng cong cap phoi hat
4 thong s6 dwoe xac dinh tr dwdng cong cap phdi hat

1o -
1. Buong kinh hi¢u qua D, (effective size)
2. He sb dong déu C, (uniformity coefficient) 3 f-_—______ N\
C - % 5 60 Fb—--—---—-— .
u D %
° C,>4: soi 8
A As LA ; ) a 40 +
Cap phoi tot khi C,>6: cit
4 . . W L
3. Hé so duong cong (coefficient of curvature) 25 |- --
20 F
2
. = D,30 [ it P e
Deo Dio a _ 0 .
1< C.< 3: cap phdi hat tot s I o3 01 005

Particle size tmm)

4. Terzaghi and Peck, D Sir dung dé xac dinh cap phéi ciia vat liéu cho 6n dinh chéng sdi mon

D C e s
0 <4-5  Ngin ngurabi x6i mon
D85(BS)

D ~ . R A SR
DlS(F) >4-5  Dam bdo chiu dugc dong nudce chay véi toc do 1on
15(BS)
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100

R0 \ o— Pootly :i;rad ed

G

fr- Gap graded

Percent finer
=
o
7=
=
(1]

p-_':-... —

)

() ' '
(.2 (1.1 (.05 002 001 0005

Particle diamaeter {mim)

[
Lh
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1.2.2 Nwérc trong dat

@ Nwdc hut bam @ Nwédc mao dan
@ Nudce tw do

_II @ ’f_ r:ﬁl Random water
CJO ______ U% L

(LB © 00 0 O pp
Water inthi QCQ@@ Q) O QC‘ [“ Q) ®L_ L;m;tmf

Cations
Zone is

adsorbed

water (water O — Wa -

attracted and O m @ . f* (‘ﬁ ﬁ [*) Om f
bound to clay
particle) % O Q
Anioens
Rty A ————— [ Distance from the clay particle
o @ - 0 ——————— - @ @3 P

Concentration of ions
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1.3 X&c dinh cac chi tiéu co ban ciia dat

= Wy - 100% :I\'a—' 100%

0
W)
. O >
Qv
3
=

S S
@ Trong lwong riéng (kN/m?) - § #8500, 3700 | t 1
E} i % | G20 % Air Y
g —W g —WS g'_ g g = -5._’? --ﬂ'a‘::. & @ -“":"' &
N, d — st - Jw BT Nl ¥p sy
V V 2, 0% " Veles o ™
L tﬁs:;fﬁ?f :3; F"i.:
-~ A o 3 AR AR Y gt
€ Khaéi lwgng riéng (T/m3) Toal ¥ 05 Ge% & oating Toal | W
Weight | 7 & o & "o adf, 410 .-.'olume
RS 1 f v ¥
M M, =W a8 " ir e sl s N T
r =— rd = " Bagal - Y 28l A
v v §70% 0 12e e
—r p3 8 gt € Y ;
—)> g=r g¢ al gr ¥yl BB W,
3 . 'E’l.:* TN S l',}'
%, & bl X l
I ¥ v:' ,
€ Ty trong 1 Sosn s

[H]]
Gszhz_s =
Fw  Gw

[

- Do rong - Ham lwong khi € DO bao hoa

Wy
T
D>
7
O
=
Ow
-
Q
0y

e=—"* n=_\ =2

Yy A = S=u" 100%
V. v v Vv,
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Thi Nghiém Xéac Binh B Am

Drying oven : 105+5°C 18 hms

Test No.
ltem
1 2 3
Can No. 42 3/ 54
Mass of can, W, (g) 1731 1892 16.07
Mass of can + wet soil, W, (g) 43.52 52./9 39.43
Mass of can + dry soil, s (2) 3986 | 476/ | 3613
Mass of moisture, #, — W (g) 3.66 4.58 3.30
Mass of dry soil, #y — W, (g) 2255 2669 20.06
. W
Moisture content, w(%) = " x 100 16.2 16.0 /6.5
Average moisture content, w /6.2 %
TS Nguyen Minh Tam BM Dia Co Nen Mdong 25
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Thi Nghiém Xéac Dinh Khéi Lwong Riéng Ngoai Hién Trwdng

(2) Sand cone

t(b) Balloon density apparatus

Grraduated
evlinder

Hand pump ‘
é J I Gelger counter

(c) Muclear density apparaius

O

Base plaig

..........

Water

Balloon

A Pump

Hole fillec with
Ottawa sand
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Field Unit Weight-Sand Cone Method

tem | Guantity
Calibration of Unit Weight of Ottawa Sand
1. Weight of Proctor mold, W) LELY
2. Weight of Proctor mold + sand, W, {3E8
3 Volume of mold, ¥, o #
4. Dry unit weight, ¥ sng = LI: Hi 99 3 i
|
Calibration Cone
& Weight of bottle + cone + sand (before use), Wy I5. 17 b
6. Weight of bottle + cone + sand (afler use), W H.09 18
7. Weight of sand to fill the cone, W, = B, - IV, LOB b
Results from Field Tests
8 Weight of bottle + cone + sand (before use), Wy, I5.42 %
9. Weight of bottle + cone + sand (after use). Wy 174 &
10. Volume of hole, I, = lﬂ' —W- W, 00262 #
o' {aind]
11. Weight of gallon can, W 02.82 ifs
12. Weight of gallon can + moist soil, W, 3826
13 Weight of gallon can + dry soil, J&50h
4. Moist unit weight of soil in field, y = W, - W, 11832 if
15. Moisture content in the field, w (%) = ::’ - il:“ 100 @ 54%
g frg
- |
18. Dry unit weight in the field, Yanna = IE%} 108,11 it
100

TS Nguyén Minh Tam
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Thi Nghiém Xac Dinh Ty Trong
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G mass of soil. W .
.= , mass of equal volume of water, W= (W, + W) - W.
~ mass of equal volume of soil 9 Wy =W+ Wy -1,
¥ W, (g) Mass of flask + water filled to mark,
U K*C) % W, (g) Mass of flask + soil + water filled to mark,
L
p wigl f1°C)
G-‘-I-’“ 200y G*"[ﬂl h=c P, {at T,°C)
wiat 20°C) A4 = :
= G azioce) 4 Pt 1,,°C)
Temperature (T,°C) A Temperature (T,°C) A
16 1.0007 24 0.999]
17 1.0006 25 0.9988
18 1.0004 26 0.9986
19 1.0002 27 0.9983
20 1.0000 28 0.9980
21 0.9998 29 0.9977
22 0.9996 30 0.9974
23 0.9993
TS Nguyén Minh Tam ittt ~ BMBja Co Nén Mong 29
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Description of soil ___[ight brown sandly silt Sample No. __J37
Volume of flask at 20°C _500 ml Tempersture of test __27_ °C A_ (09933
Location
Tested by Date_
Tast Na.
Item
1 2 3
Volumetric flask No. & &8 g
Mass of flask + water filled to mark, W, (g) s66.0 674.0 6520
Mass of flask + soil + water filled to mark, 722.0 7383 708,93
W, (g)
Mass of dry soil, W, (g) 99.0 103.0 92.0
Mass of equal volume of water as the soil .
370 387 34.07
solids, W, () = (W, + W,) - W, '
Gurecy =W /W, 2.68 2.66 270
Go0c) = G, 70y X A 268 266 2.70

(2.68 + 2.66 + 2.70)
3

= 2.68

Average G,

TS Nguyén Minh Tam M Dia Co’ Nén Méng 30
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Specific Gravities of Soils
Natural moisture
content in a . . v ge
Void saturated Dry unit weight, y, Séud 2.65
Type of soil ratio, e state (%) Ib /ft* kN/m? Silty Sand 2.66-268
Loose uniform sand 0.8 30 92 14.5 Silt 267-2.68
Dense uniform sand 0.45 16 115 18 Silty Clay 270-2.72
Loose angular-grained - ) 2 iy
silty sand (.65 25 102 6 Clay 2.70-2.80
Dense angular-grained
silty sand 0.4 15 121 19 Gs = 2.80 - likely metals present
Stiff clay 0.6 21 108 17 =) ' : " -
Soft clay 0.9-1.4 30-50 2393 PR Gs < 2.70 - likely organics present
Loess 0.9 25 86 135
Soft organic clay 25-32 90-120 38-51 6—8 Average Gs for sand =2 65
Glacial till (.3 10 134 - -
- Average Gs for well mixed soil = 2.70
TS Nguyén Minh Tam . M Dja Co» Nén Méng 21l
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@ Mbi quan hé gitra cac chi tiéu

V., n e
i_V_]—n ' H_lvf-ef

¥

Ya

W _W+We_ GowtwGy, (1+w)Gy,
1% v 1+e T g
WS G&' e T
= = Ya = -
V l+e |+ w
o W _WA+W, Gy, +ey, (G +e)y,
sat V V 1 + e - B
G.g.pw“ B ‘d'r}
Pg =

TS Nguyén Minh Tam
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Moist unit weight (v} Dry unit weight Iyd]' Saturated unit weight (y,,,)
Given Relationship Given Relationship Given Relationship
| + w)Cy,,
wG.e UGy - _y G e (Gte
| +¢ ‘ I + ™ 1l +e
5.G.e (G, + Se)y,, G e Gy G,.n [(1 — n)G, + nly,,
|+ e I+ e . L+
- ~ - .
el (1 +w)Gy, G..n Gyl — n) e I + w0, Y
T w(s, ) (v, y | + w
+ _Y i (.;_,l.. ]rl'r .SI LA — P “J“' ( € )( __u-t-‘iE.ll. )?
, o (H:'(h-) il W, 1+ ¢ 1!
w,Gon Gyl = n){1 + w) $ 1+ w,,
5.Gun Gyl = n) + nSy, o ¢Sy, W M T M
EI. l'. 0 - - Hal
(I +¢)w &
£V, Y € Vit + (1 + @ )Tur
}‘.‘iihl" ¢ }Ilh'ﬂ [ + ) )
€ Y 11 Yu T 1y,
Yem- M Yer — Y0 1
= {T"\-ill - }II”':IG.'I Trﬁ JS' ( I B ‘:_-;_)‘rd + TM?
T\ill" (;'I [{"r I !
ik } Yurs Weat T.‘f{I + ?"U!--ill}
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0

Thidul

The mass of a moist soil sample having a volume of 0.0057 m* is 10.5 kg. The mois-
ture content (w) and the specific gravity of soil solids (G,) were determined to be
13% and 2.68, respectively. Determine

a. Moist density, p (kg/m?)

b. Dry density, p, (kg/m®)

¢. Void ratio, e

d. Porosity, n

e. Degree of saturation, § (%)

TS Nguyén Minh Tam M Dja Co» Nén Méng 34
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Solution
YoM 105 e kgm?
P =Y~ 00057
g 1842 3
= = = 1630 kg/m
b. Pu 14 10 e 13 g
100
Gy . (268)(1000)
C. = — 1 = e = {J,
Y 1630 e
e 0.64
d "= T Tvo06s MY
wG, (0.13)(2.68)
e. DL‘I —_ - — e =
S(%) p > 100 064 X 100 = 54.4%
TS Nguyén Minh Tam M Dja Co» Nén Méng
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Thidu 2

0

The saturated unit weight, y,,,, of a soil is 19.5 kN/m’, and the specific gravity of
soil solids is 2.65.

a. Derive an expression for y, in terms of y,, ¥,.. and G_.
b. Using the expression derived in part (a), determine the dry unit weight of

the soil.

TS Nguyén Minh Tam y M Dia Co’ Nén Méng 36
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Solution
- . G_T‘FH" + EYn
Tﬁat - I N -
ey = GoYw + €Y = GoYuw + €Yy ~ Y — €Yu _ Yl G, = 1)
.o I +e “ 1 +e 1 + e
o _ %G - 1)G, %G, — 1)
Tsat Tw (1 4 E’}Gj Gg
. {Tsat - ?WJGI
or Yi = G 3

b. Given that y,, = 19.5 kN/m?® and G, = 2.65,

. (Tsm o Tw)Gs N (1 95 -~ 9*81}(2'65}
i) el 2.65 — 1

= 15.56 kN/m’

TS Nguyén Minh Tam M Dja Co» Nén Méng
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=
=

Thidu 3

In its natural state, a moist soil has a volume of 0.33 ft and weighs 39.93 Ib. The
oven-dried weight of the soil is 34.54 Ib. If GG; = 2.67, calculate

a. Moisture content (%)

b. Moist unit weight (Ib/ft")
¢. Dry unit weight (Ib/ft’)
d. Void ratio

e. Porosity

f. Degree of saturation (%)

TS Nguyén Minh Tam M Dja Co» Nén Méng
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a W 39933434 1oy
Solution W= = Ty (100) = 156%
_W_ 98 :
b. y= =33 ~ 121 b/t
W 34.54
=== I
C. Y v 0.33 104.7 Ib/ft

d. The volume of solids is
W, 3454

V. = — = (0,207 ft*
: G.:?w [z'ﬁT}[ﬁz'qj

Thus,
V, =V -V, =033 - 0207 = 0.123 ft*
The volume of water is
W, 39.93 — 34.54

= TS 200 0,086
Vo =73, 62.4 00860

V, 0123

=t - 59
‘T V. 0207
V, 0123
e n= 1; = _0.33 .37
V. 0.086
f. R e s 90 = (9.9,
R e e
TS Nguyén Minh Tam _ M Dia Co Nén Mong 39
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For a saturated soil, given w = 40% and G, = 2.71, determine the saturated and
dry unit weights in Ib/ft” and kN/m",

TS Nguyén Minh Tam M Dja Co» Nén Méng
ViethamiZh-com
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Solution

For saturated soil,

Vsat

Also,

Also,

TS Nguyén Minh Tam

e=wG, = (0.4)(2.71) = 1.084

(G, +e)y, (271 + 1.084)62.4

I +e 1+ 1osa =136 /e
Yiar = Ullﬁ)(g%) = 17.86 kN/m’
Yo = f’ :F = %T}fﬁl = 811 Ib/fe®
Ya = {81-1)(%) = 12,75 kN/m’

M Dia Co Nén Mdng
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0

Thidub

The mass of a moist soil sample collected from the field is 465 grams, and iFS oven
dry mass is 405.76 grams, The specific gravity of the soil solids was determined in

the laboratory to be 2.68. If the void ratio of the soil in the natural state is .83,
find the following:

a. The moist density of the soil in the field {kgiml}
b. The dry density of the soil in the field (kg/m")

¢. The mass of water, in kilograms, to be added per cubic meter of soil in
the field for saturation

TS Nguyén Minh Tam M Dja Co» Nén Méng

\ /i P o 1 PPN
VAHethramtZ2h-com

42




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

Ban Chat Vit Ly caa bt

Solution
Part a
M, 465 — 40576  59.24
) = = - = = 14.6%
YT 405.76 405.76
G, + wGp, Gp, (1 +w) (2,68}{ 1000}(1.146)
P % e T d+e 1.83
= 1678.3 kg/m’
Part b
Gp, (2.68)(1000) .
=— = = 1468.48 k
Pd= T 1 ¢ 1.83 g/m
Partc

Mass of water to be added = p,, — p

Gpy, +ep,  pulG: T e) (1000){2.68 + 0.83)
l+e  1+e 1.83
So the mass of water to be added = 1918—1678.3 = 239.7 kg/m”.

= 1918 kg/m’

Psar —

TS Nguyén Minh Tam M Dja Co» Nén Méng
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1.4 X&c dinh cac chi tiéu danh gia trang théai cia dat

1.4.1 Trang thai ciaa dat dinh

Cac gi®i han Atterbert

3
©
Lih}
=
= |
=]
=
E ®
o
Britde | solid Pilastic sotid Liquid
- - i — i

i

W decreasing
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- - . r.
i 4 L]

€ Giéi han co > Sm”ﬂm v,
'-_'.' 4 :'*: "’SEH] massfsmi i
(SL, W) k. | e
TR S T
- “‘“-—P’{mrr\:ulenirr—FH1Ilf e
(i) dish (b}

SL =w (%) = Aw (%)

Vi = Vilow

Aw 'I: *'{1] = ,';Ir’;f O TH)

M, ~ M,
=% 100

w, (%)

Tud

Sﬂllmas5+aif1 it

5

g
(3 Sml vniumnm F_f-« :

oo - (557
SL = ( 100) — | ———— |{(p,)(100
M? { } M‘_ {PI" ( }
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Gi@i han nhao (LL, W)

- 50 mm ———]

|
mm

—2mm

B4+ g0 2] 23

M Dja Co» Nén Méng
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€ Gi&i han nhao (2)
=17 7 I =k |
= Cone =17] el A k| Lr- chg
| @5l 2ol 7 ' ‘ . £ i a" W, # EeC L T
.lumn?lll.l,;e [ ‘ BS [ el I | R 51 M)
t,‘l;_=;; & = - = ]
s | USA 30 75 5 i
Y | %8l Tipa| 2ig | ": {.:‘_ % et o e, e —
| % #% =3 Iﬁl Sweden il i) 3 i
s == USSR | 30 76 5 10
India 31 148 5 254
T 77 50 :
i :
& |
2
& D35, H4D —
2 )
5 < i -
I | Lguied
S = T Timit
\ i = |
Yol | Z 2
".I_I.l| I._ .",II-'I. 3-:‘1 i E
W rry Tall-conc " 7
".?." "-:'-.-::." I Fall-come 2] 57
I ‘l [ = #99 0 .
o ‘ o [l o 20 a0 60 80 100
L s Penetration, o (mm)
TS Nguyén Minh Tam _ BM Dija Cor Nén Méng 47
ViethamiZh-com




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

Ban Chat Vit Ly caa bt

Gi@i han déo (PL, W;)

24 37 NFe Saw) _ AA] G Ao
EHS Sanding A ¥ FFd o —7 T35 A=
| Z7] : 450%350%6(mm) J\

@3 mm HA}

ra

LL - Testo| 4 E}2)4
40~50 8 e A8

BM Dija Cor Nén Méng
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af 4] G| &) G (LL - Test)

A% (Test M)

Ehn| SRNEE Mo

1 ! ;'_.;. L ]

L-1|L-2|Q-1|0-2|Z-1|2-2]K-1|K-2 m||

PL-Tes

PL-2

L+ EFHE WW.e

T+A =T DW, g

TR | TR0 6'-'.5'-'|E-¢.IH G6d4 | 6285 | 64.58 | 6138 11.36!

s

L T hl.d.,"rlj‘.‘.h,"i STAY | 5TO0 | 5779 | 54.43 [2188

]|

Si | 5245 | 5445 | 52064 | 4B6E | B0 | 5022 | 4955 | 4605 | 1744

1B 13

50 | 660 642 | 653 653| 555 w79| av0| 148

132

1212 | 985 | B3I | BS7| 997 | 7OB| B30 | 213 | 444

J.hs

B5

a0

{1} H 13

[ || I \‘_\
:!IH; 5 ] i, A A i I e i i (5 TS |

65 R ST MR Ml ORI

TS Nguyén Minh Tam

A S s S At B

NE| 66| 26 zli 10
% | 67.33| 7283 7801| 8331

W,

1= 15 R B

& 2= ul ztzf | 6700 | 6701 | TAET | G280 | T TEAD [ BER0 [ BAE4 | ¥R | 3402
w, o 67,33 1283 T80l 8332 11.68
Brass-cup 3V &6 ‘-":- = 21 10
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Pl Description
2 Chiso déo 0 Nonplastic |
1-5 Shightly plastic
_ 5-10 Low plasticity
Pl =LL- PL 10-20 Medium plasticity
2040 High plasticity
=) Very high plasticity
€ Chisonhao Li=0 L=
| | L=
| -
L w- PL | | Moisture
T — PL L content, w
LL- P N
_ . . 100 —
e Do hoat doéng (Skempton)
@ Shellhaven clay
a0 | A=133
B PI London clay
—_ . : . — . A=1095
(%o of clay-size fraction, by weight) g o0
g Weald clay
% 0l A=063
(=W
Activity Classiftcation
<().75 Inactive clays 20
0.75-1.25 Normal clays P
=1.25 Active Cl&l}"-‘i 00 2.“ 4|0 6|0 alo I

TS Nguyén Minh Tam

Percentage of clay-size fraction (<2 um)
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~ « R A >

S Biéu do déo

0 -

6l - Fil)

| Inorganic clays 60)

= of high plasticity
x 50
(] \ A
2 4q0f & 5
I~ Inorganic clays of 2
‘D medium plasticity = 40
7 30 . Sl of .
z Inorganic silts of o

L o o =30

- Inorganic high compressibiliy Z

2l elays of low and organic clays A _

plusticity ) o
ok A ‘ Inorganic silts of CII"":ML ML -
Cohesionler ~——— medium compressibility 10 or I
’ : : i wesanie silis g
|_mm/ and organic silts R _ 0L | _ | |
ol | | | ! (0 - — — I :
0y 40 i) i TEY] 101620 30 40 50 60 70 80 90 100
Inorganic silts of Liguid lima Liguid limit
lowy compressibility
TS Nguyén Minh Tam M Dia Co Nén Mdng 51
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1.4.2 Trang thai cia dat roi
€ Po chat twong doi
o O _
D% = =2 % 100%
Il:'-Irl'li'l'l. o EJ-I'I'Ilr'l
( | Relative density (%) Description of soil deposit
- - B =15 Very loose
D% = —min__ Yo (100%) 15-50 Loosc
I_ _ _.!_. S -70 Medium
S W T -85 Dense
85-100 Very dense
- pmin P .
Dp% = ————(100%)
Pmin Pmax
TS Nguyén Minh Tam y .., BM bia Co Nen Méng 52
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Thi du

An undisturbed sample of fine sand is tested in the laboratory and found to have a dry mass of 3.63
ke (dry weight of 8 1b), a total volume of 0.00198 m” (0.07 ft"), and a specific gravity G, of 2.70.
Other laboratory tests are performed to determine the maximum and minimum density for the sand,
At the maximum density, it is determined that the void ratio is 0.35; at the minimum density. the voud
ratio is 0.95. Determine the relative density of the undisturbed sample.,

TS Nguyén Minh Tam M Dia Co’ Nén Méng 53
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Solution

Voud ratio of undisturbed sample e,

Ve = 00198 m’
M, 1.63 kg a
Ve = — = — = 00134 m
Gopy (2700107 kg,/m)

V.= V; — V= 000198 m* — 0.00134 m’ = 0.000636 m"

Vi 0,636 X 10 m"

!'.-'__l — —

"V, 134 % 107w

(0.95 — 0475) |
S {100%) = 79%
(0.95 — 0.35)

= 475

v Emax — F0 -
Hﬁlr."'.l" - |: IEHJI:.-"-I':I -_—

Ifllll'lil"n. - {.ll'lll'l
Dry density = 8 = _20IK& | o3 pa
ry density = = ————— = .83 Mg/m
’ TV 000198 m’ g
TS Nguyén Minh Tam M Dja Co» Nén Méng 54
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1.5 Phan loai dat Unified Soil Classification System

Fopy == 50 Gravels

T 0.5
Rl’ﬂ.l i )

Sands

= {).5
2MHl

GW

GP

GM

GC
GM-GC
GW-GM

GW-GC
GP-GM
GP-GC
SW

SP

SM

SC
SM-5C
SW-5M
SW-SC
SP-SM

SP-5C

TS Nguyén Minh Tam

Fan<5C,=41=C( =

Fan << 5: Not meeting the GW criteria of C,, and C.

Fan = 125 P1 < 4 or plots below A-line (Fig. 4.2)

Fooy = 12; PI = T and plots on or above A-line (Fig. 4.2)

Fay = 120 PI plots in the hatched area (Fig. 4.2)

5= Fyy = 12; satisfies €, and C criteria of GW and mects the PJ
criteria for GM

5 = Fy, = 127 satisties C, and C, criteria of GW and meets the P/
criteria for GC

5= Foyy = 125 does not satisfy C, and C. criteria of GW and meets
the Pl eriteria for GM

5= Foyp = 12: does not satisfy C, and C. criteria of GW and meets
the Pferiteria for GC

Fom=3C, =20l =C. =3

Foun == 5 Not meeting the SWerttena of €, and C.

Fou = 12; P1 < 4 or plots below A-line (Fig. 4.2)

Fow = 12; P1 = 7 and plots on or above A-line (Fig. 4.2)

Faw = 12; PI plots in the hatched arca (Fig. 4.2)

5 = Fay = 12: satislies O, and €, criteria of SW and meets the P/
criteria for SM

5= Fyy, = 12; satisties C,
criteria for SC

5 = Fop = 12 does not satisfy C, and C. criteria of SW and meets
the Pl criteria for SM

5 = Foy = 12; does not satisfy C, and C. criteria of SW and meets
the Pl eriteria for SC

and C, criteria of SW and meets the P/

BM Pia Co’ Nén Mdng
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= 50 Silts and ML
Clays CL
I.1 =< 50) CL-ML

OL
Silts and MH
Clays CH
LL =50

OH
Highly Pt
OTEANIC
malter

* W —well graded
* P poorly graded
* L —low plasticity
* H —high plasticity

TS Nguyén Minh Tam

Pl = 4 or plots below A-line (Fig. 4.2)
1 == T and plots on or above A-line (Fig. 4.2)
Pl plots in the hatched area (Fig. 4.2)
[0

{ueen elrsed]

<< (.75; PI plots in the OL area in Fig. 4.2

L l‘I*:'nm dried)

Pl plots below A-line {Fig. 4.2)

Pl plots on or above A-line (Fig. 4.2)
L ':‘II.H'I\.'H TTET

——m = 0.75; PI plots in the OH area in Fig. 4.2

f.f..;mn irued]

Peat

M Dia Co Nén Mdng
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RO 8B EEREIT MUARIE
S e G dard 1 O, 23 T T GW e —— = <15% aand —a Waol-praded graesl
= | . .
) GGy e - S Yot dalm s
= E216% sand = Poorky-gracsd gomesl with sand
o lires = ML of MH —— GW-GM - —= <15% pand ——= VWoll-graded grasel sith ail
,Cuzdand1Sce <3 - ~ #15% pard — = Wall-gmded grave with sl and sand
ERAVEL ~ fnas = CL, E.I-I - GWGE - - . IE-'-_. sand ——= Wail-graded gravel with clay {or silty day)
= gravel » -5 10% fom dor CL-ML} = 215% sand ——= Wiallgradid gravel with clay ard sand
n sand tor by clay and sand]
. = fness MLor MH —— GP-0M ~————= <15% sand v Poory-geaded gravel with sil
Co<dpmdir1=0C-3- & 215% sand —— Poary-geadsd gravel with siH ard sand
* kg = QL GH, - GP-GC * = 15% sand — = Poorly-graded gravel with oiay ior siby Sy
(o CL-BAL| * 215% sand — = Poarly-graded gravel with day and and
|or sy clay amd aerh
r s = WL or MH —— G = -= o 15% aarnd = Silly grasl
i . = #15% aEred = Silly graved wrh sand
=12% fines === - “ Aty = CLoor O ——= GO —— - = =15% mars = Clirgery grawel
= 215% poird = Clirperg grawel valh sand
* finag = Ci-8L r GC-OM - = o] 5% fearg = Silly, claysy qeorend
= =153 g -= Sally, clayey grayed with sand
« CyzBand1=Co ol - - 5N - —r A5 geml  Wellgraded sard
« 5% fines o 215% geirel T Will-graded sand with gressal
‘ “Cycfandor 10y a3 — : ———+ 5P - — «.15%2:”- . erﬁ:-;ra:l-:dsr-:l ¥
~ 215% grasl —— Poinby-graded sand with gemrenl
= hrem = WL or WH = SW-5M - o = 15% grased —— Wilall-graded sand with sii
 CazGand15Cys3 * 215% gravel ——= Whal-graged sand with sil and gravel
SAND = limes = QL CH, ———= SWHED ——— = o 5% gravel = Wigll-graded sand with cdiay dor sily Q)
A or CL-AL) ™ Z16% gravel —~ Wkdl-graded sand wih day and gravel
5 graved . o =ity diay and grasali
- « tinas =MLarMH —r BPVEM ————— 215% gravel ——= Poordy-graded sand with gl|
CucBandord =G, =3 = = =15% grawel — = Poory-graded sand with @il ard gravel
“ bnos = CL, GH, r GRG0 ———— + <15% gureel — = Poody-graded sand with oay (o sity clay)
far GL-ML| * ikt grawel —— Poory-graded sand with dg and graes
for sily clay and gravel}
R = finos = MLoF MH — = 3M —— — = <15% oraued — = Silly sand
" . - ) v Z1E% gravel ——= Ty Sand wih gravel
» 1% Fnag —=——— - — " fines = Glor GH = 50— — .15n..gm- -ﬂ::llruyaﬂrl:l |
T — . ~ z15% gravel —= Cliwy sand wilh grewol
liFmiy = - WAL * BLEM —— = <15% gravel —+ Sily, gy =ang
= 215% graval = Sy, clinpsy sand wih ral
Ficror chart for dassifing ooarse-gramed soils imore than 50 percert retained on Mo, 200 kel
TS Nguyén Minh Tam BM Dia Cor Nén Mong o7
Vetramt2h-ecom
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GROUF SYRBOL G MUARYE
o 3% plug Mo, 200 -~ » 155 plis Mo, 200 = Loan &l
: Y1520 plus Mo 200 - = % mand = e graved = Lean cliy with aand
Pl 7 and plols = CL = % mand < % gravel - I;euu-:_irrp wit g
on or aboes . v U paral > % gravel = = o 15% gravel - Sandy lean clay
i e + 3 phus Mo 200 - v =15 graeel = Sandy ks Glay walh grasal
i “ = sand « % gemeel - + o | 5% mand = Gravaly laan oy
= =15% sand + Gravely lsan day with aand
« A0% plus Mo, 200 --—= <15% plus No. 200 « Bily cluy
A {530 plus Mo, 200 o % alnd o B gl g Et-.--:iu-.- with aini
- = % annd < % gransad e SRy ey w gravesd
45 Fle T and L . " sand = % gravel - e o1 5% graval w Gardy sily clay
iracrgranis; |- piOIS on ar above * = 30% plus No. 200 v o E% el « Sardy sty clay with grawvl
! A fne ) = % mnd < T gravel - v = 155% aand = Grayelly aity day
= 158 parnl o Grasity @ity day with zand
« 3% plus Mo, 200 = «15% plus ko, 200 = G
LL < &0 " * 15<25r% plus Mo, 200 = % pard > %o gravel —— St with sand
h ’ - ~ S parwd < S gravel = Sit with grave
:1' : E::le o e S = % graved - = = 15% geanl = Sandy gl
" = "m0 s bla, 0 - = 215% geawil = Sandy sl with graved
w5 aand < S grassd - = =159 aard s Gravelly s
= 215% fedind - = CGravelky sl walh geand
§
e LL “EI'I"'&U 'I'q - l::I.L -
{"TW"'[LL-HNI:FBJ ":"]' .
= A% plus Mo 200~ <i5% pls Mo, 21H] - - - = Fal ooy
- P v 1G-28% phus o 24 - - % pard = Y gravel « Fal day with sand
— CH e Bl < Yo grasved « Fal day with grorenl
:ﬁleﬁi “ aaidl = % grael - w15 geaeal « Sandy tal clay
i - e 1% phsi Min, 204 - B o 215% geal « Sandy lal clay with grasssl
i = % sand < % gravel = = <1 5% sardd « Gravally fat clay
v 21 5% R — v Eravally ik ciay with =ang
Irargarc
3 .
< WP, plus Mg, 200 == <15% plus Mo, 200 r Ebile sl
- Phﬁ I:H.I R [ - F‘"H- [ e i - ":,a_H,H"d :."{..g-m " Elﬂll“: Eill wAlh Eaainid
‘PI ote bl ey « o, nind < % grival ——~ ELidlic Sk wilh graval
LL =50 i % annd > % geal - 1 5% gravel ~ Sandy alasiic sh
* o A0 plus Mo, SO0 = =1 6%, gravel = Sandy alaslic sl with grasal
= % sand =< =5 geapl —- = 155 aand = aravally slasse S
s i - e, = Gravelly alasic Sl with sand
tirganic ( 4~ e :u.:'.r.} - OH ——= 8l
Pl clhan® lor dass®ying lne-gramed sl (50 percent ar rare e ba. 2000 sepel
TS Nguyen Minh Tam BM Dia Co Nen Mdong 58
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GROLE #YmBow GREARE M ME
o O phus Mo 200 —= <1 B pha Mo 200 —— S T —
1 3-28% PG RO, 00 - " mard = % grasss] -I--I}'g.'-u.cT-.-mH-lund
i HATE] < % grave] « QA oy with graes

M = 4 mmd plois on = % mmd = % grasad = = < 5% graval ———= Sandy orgaric
s OF pDaldg AT lna = = 3% phe Mo 20 ) v =215% graval —— —r &mywpzﬂﬁmwml
% fand « % grmeel - r o 5% el = Giawnilky s clay
v 15 e - * Gravelly anjan: chiy with aeod
aL | = 3% plus Mo, 200 ~—— <15% plus Mo, 200 - Chrgganic s
¥ 5P plug Mo 200 = % sored = % graval - Cirganic s with =and
= M = < Y graval = Clrganes @ wilh graasl
Pl =4 s plots = e AR = 5 gravel - = «'15% graree] - = Sandy Grganic @il
Bk A fingy - = o 3 plus ko, 200 - = E15% grareed - = Sandy erganic SR vath gravel
“ % sand « % grasel = o1 5% sand - Cirawmly orgaric sl
= =15% sand — = Graaly orgaric sdl with sand
« 0 plus Mo 200 - = <155 plys Mg, 2(H) — = ClrganiG clay
g © 15-29% phus Mo 200 - —= % sand » % gl — = Ceganic clay with sand
= %% sand < % prEnal = Cgane clay with grovel
Plole omor = 5 =and = % geeel - = = «1E% gravel = Sawhy angans clay
« B A e + =L plus Mg, 260 - = =1E% gravel —— = Sarwhy onganm clzy wih grass
. T L T T T = w15% sand — = Gemwplly organic day
= >A5% sand ==& [raepily organic day with sand
i _ = 30% plus No. 200 ~——= <15% phs Mo 200 ~ Orgaric sl

= mand = % grasol - Orgares il wik were
T mand < % graedl ——= Onganic aill with gravl

* AR—2 i phas R 200

-|Irrl

. F1|_:.1.: Bihoas « %o abne = % grave - «15% gravel ——= Sarly rgirac ail
Al - — i 1% phas Mo 200 ¢ =15% gravel —= Gty orgarac 3l with grawsl
" %5 sand « % graeal - —r 5% saedl — = Graselly grgana st
vo=1 5% =and = Jravelly anjams 2E with sand

Flow chart far dassfying arganic Are-grained soil 150 percenl or more passes Mo, 200 sieved
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1.6 Pam chat dat

_'_"l_
= Sonl solid
=
=
=
2 —-+— Waic
s Her
®
=
b —
< =
= -t S0oil slnd
=
==
= - -.
| ]
=
=i —_ *r— — — % — — L =

i TN T

Muisture content, w

Khi w% < w,;: tdng w% == hat trwgt va sap xép chat hon

0

Khi w% > w_;: tdng w% ==> nw&c chiém cho khong gian clia hat
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Thi nghiém dam chat

1143 mm
. diamster
a— (&5 ——°| —_
. Extension
li":=%$=:====‘|’.‘1.{j
e 3
1 [
- R Y BT
i 1.6 mm 3 Drop =
:‘ diar@etar-!-:' J4E mim
| (4 ink 38 (12in.)
@ 't 11643 mm £
T-;‘}-:um in.) ;. piad
= |
B N B
..-\Ei-_'_'.':i:;ﬂv-l- -.":I'. ¥. Eg 7
gt 1 S i

jab

Weight of

hammer = 2.5 kg : CD
[mass = 5.5 Ik Guider

-

HLE mm
{2in.b

< f 4

Tnmmﬁ:ﬁ%‘ =R
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125 |
fero- 195 ( _ )
air-void gd — ngw 1 A\/
curve +
(G, = 2.69) 1 WGS
/o H19.0
120 /
2 t .
£ I8.5 Z vy = Gy
S :
;:EI “. H H_"’..: ka
o NLAKITm Tn, P l + h .
=] ,T T —— - i
B11sf £ \)
3 ]
e
= :
= 2 KhiS=10rA,=0

-

__GYe Y

Yaun 1+ wGﬁ 1
17.0 w+ -
Optimum : G,

mosture |

105 - | content ¥ | .
5 10 15 |8
Moisture content, w (%)
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Descrption of soil __ Ll Srowen glapey S Sample No 2
Lacabon Assumed
_ Specific gravity of moisture Unit welght
WValurme L Waight of Mumber of MNumbier sodl solids, G, content, w of water, vy, Voud
of mald J0 % hammer __55  Ib blows/layer __25  oflayers _ 3 (%) (1) (bt
Tested by Date 268 ia 624 {309
268 iy B4 f28.5
Test 1 2 3 4 5 B
268 i G2 1206
1. Weight of mold, W (Ib) JO35 | 1035 | /035 | /@35 1235 ra3s
258 16 624 HZO
= ﬁf'ﬁt;‘)f mold +moistsoil, | 0o | aar | ras53 | 1283 | ra5s | 1447 268 18 £2.4 112.8
= — 268 20 624 J08 7
3 }T:]'gh‘ of moistsoil, Wy W' | z64 | 406 | 418 | 428 | 416 | 412
4. Moist unit weight,
P M bean 1152 | 121.8 | 1254 | 1284 | 1248 | 1238 120 . . i
130
5. Moisture can number 202 212 252 242 206 LT o 116 '_-3.-_4_“:.: 114.2 I/’ ]
& Mass of moisture can, Wy (g) | 540 | 533 | 533 | 540 | 548 | 408 =
T — ~ 112} .
i {E}‘“S& of can + moist soil, Wy | ;035 | 2520 | 4390 | 4900 | 4228 | 2450 £
‘o
& Mass of can + dry soil, H"'j (@) | 2350 | 3280 | 070 | S4/.5 | 3747 FiS 3 108 =
& Moisture contant, E
L F = B
w (%) = W, -W, % 100 &7 oz a9 125 | 150 88 104 ! Optimum =
L=, ! moisture
o Dev miit weiahit of . ) ;mmeml—ll% | . .
0. Dry unit weight of compaction !'i}l.',"E 10 13 13 T3 T 35 32
1 M 1 -
7, (/) = — s 1060 | 1104 | 1120 | 1140 | 1085 | 1042 iisture content, w (%)
| £
’ 100
TS Nguyen Minh Tam M Dia Cor Nen MAng 63
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Thi nghiém dam chat thay doi

TS Nguyén Minh Tam

Summary of Modified Proctor Compaction Test Specifications
(ASTM D-1557, AASHTOT-180)

Description Method A | Method B | Method C | Method D

Mold:

Volume (ft*) /30 1333 /30 V1333

Height (in.) 4,58 4.58 4,58 4.58

Diameter (in.) 4 6 4 6
Weight of hammer (Ib) 10 10 10 10
Height of drop of hammer (in.) 18 18 18 18
Number of layers of soil 5 5 5 5
Number of blows per layer 25 56 25 56
Test on soil fraction passing sieve No. 4 No. 4 ¥ in, Y in,

Modified

Standard

1

124 .
Z n6f
=
z
: |
= 108
&
100g 10

1 I
12 14

1
16

Moisture content, w (%)

18 20

BM Pia Co’ Nén Méng
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€ Thidu
For a soil with Gy = 2.65. the following results were obtained from a standard compaction test:
Sample number 1 2 3 4 5
Moisture content (%) 16.2 16.7 19.0 20.4 21.6
Dry density (Mg/m”™)  1.580  1.620 1.647 1.605 1.566

To obtain two extra points close to the maximum dry density two standard compaction tests
were performed and tabulated. (a) Determine pymayx and wpy and plot the zero air curve, (b) a
0.3 m layer of this soil 1s compacted in the field to its maximum dry density. After some time
the natural moisture content of the layer is measured to be [6%. How much water in terms of
m/m” 15 needed to make the layer fully saturated?

Sample number 6 7

Mass of mould + compacted wet soil (kg) 8966 8.974

Mass of mould (kg) 7.0 7.0

Volume of mould (em’) 1000 1000

Mass of sub-sample taken from mould (g) 178.8 1558

Mass of sub-sample after drying (g) 1523 1318

TS Nguyen Minh Tam ‘v'ietﬁa“n‘.Zh.con“I.VI Dia Co Nen Mdng 65
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Solution : :
Test w Pq (Mg/m’) Tesl W Pg (Mg/m™})
pomts (%) A=0% Test points (%) A=0% Test

a) Cho DK: A,=0 1 16.2 1.854 1.580 3 19.0 1.762 1.647
2 16.7 1.837 1.620 4 204 1.720 1.605
G 6 174 1.814 1.675 5 21.6  1.685 1.566
e Yw_ o Yu 7 182 1.788___ 1.670
1+ wGy 1
w + - 1.9
¥

(b) p; =Gp, /U+wG,)

—a
o'y

%)

=1.68, 2.65x104 1+ 2.65w) =168

—w=218%.

Aw=218-16.0=35.8%,

Dry density (Mg/m
¥

AM , =1.68x0.058 = 0.067 Mg/m’

i
(o]

AV,.=0097 m/m’".

AV,.(0.3m layer)=0.097x0.3=0.029 m’/m",

15 ] 1 |
,
h,, =0.029/1.0=0.029 m/m". 15 17 19 21 23
Moisture content (%)
TS Nguyen Minh Tam v m12h.con~!w Dia Co Nen Mdng 66




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

Ban Chat Vit Ly caa Pt

2 Nhirng hé s6 quan trong anh hwédng dén dam chat
@ Loai dat 120 ; r 18.86
18.50
Sandy silt
15 |-
18.00
% Siluy clay fj
3 17.50 ==
£ b=
E Highly plastic clay =
- 11700 E
ol &
(] Poorly praded samd &
105 - 16.50
16,000
100 b — ! ' 15.72
5 1) 15 20
Maoisture content, w{%a )
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. Number Number Weight Height of
@ Nang lwvong dam chat ofblows | x| of x| of |x| dropot
per layer layers hammer hammer /

Voluhe of mold

125 T T I I ] 19.85
Sandy clay
Liguid limit = 31
Line of Plastic limit=26
(20 | Optimum =1 19.00
20 \
-
5l
blows ¢
2 1151 z
= -1 18.00 =
= =
w N
= L
= =
= e
3 il |
= 3
1700
105 = 200 blows Hayer
— [6.0)
100 ! ' ' : : : 15.20
) 12 14 16 (b 20 22 24
Maoisture content, w (%)
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@ Cuwdng dd cia mau dat dwoc dam chat

N s N

600

400

Strength (kPa)

200

s %
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] Bin Chat Vit Ly cia Pat

@ Hé sb tham clia mau dat dwoc dam chat

125 ] T T e 9.6
120 F 1"
zBF 8 3
= X
TR =
= L L
o [ =
= 105 | D
5 " O Stndard Proctor—19-mm clods <16 £
& U B o Modified Proctor—I9-mm clods f_
a & Standard Prostor—d 8-mm clods A
‘Jﬁ - T Jﬁ

) L—u 1 i 1 L L L 1 i I L 1 M PR I

7 9 il 13 I5 17 ] 2 23
Muolding moisture content (%)
{ul

S r T ' T II_:-':"—#—_ T T —_— -,!_
5 o4t E
b
E jes [ Standard Proctor— 1 Y-mm lixed
= F O Sundard Procior— M4-mm fexible
= ol S Standurd Proctor—:4.8-nnm fixed 1
Z 10" E O Modified Proctor— 19-mm fixed 3
=R i
=
3 f
o
RS ;
& F
=
:' H] ik L

]” | S S I T ek I P

T ] I |3 15 17 It ]| 23
Muolding mwisture comem {94
(b
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Pam chét ngoai hién trwdng
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Dy wnit weighe. ¥, (lhifid)

I.:| I_I:";I - ..“H _Iﬂ |::|_|.“|

()50

) 1 :é
B .-
5 L
g | &
Misrsibier aof
ne risl ler passes
sk 150
e L .83
1572 LR 16.50) 1700
Dry unit weight, 7, (kN/m? )
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Relutive density. D, (%) Relative density, 1, (%)
S0 fi Fil s0) {
0.0 i 2 oo _60_ 70 80 90
05 L E'Lrltll]j'hﬂt:[il.}n after o<
S TCHIET r.||_|_'||".|:_'~| | 2 . 2
E B =
g_ —H 3= = -7 =
1= o G - =
&2t g Fo B
44 14
1.83 - i6 183 . ¢
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@ Hé s6 dam chat

Yl field)

# 10 $
Yilimax — lab) Line ol

oplimum
T M el T.:.I' i b T .'I'I'|'| A
D, = | e
T.-.f-m wx) TI'IIIIIII

R(%) =

Yatjticld)

Rﬂ 'Eu
1-D(1-Ry) 2
}"n’i_min'l D:-

R, =
VY adtman)

Lee and Singh (1971)

R =80 + 02D,

Mumsture content, we
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Thidu

Laboratory compaction test results for a clayey silt are given in the following table:
Moisture Dry unit weight
content (%) (kN/m’)

6 14.80
] 17.45
9 18.52

11 18.9

12 18.5

14 16.9

Following are the results of a field unit weight determination test performed on
the same so1l by means of the sand-cone method:

* Calibrated dry density of Ottawa sand = 1570 kg/m’
Calibrated mass of Ottawa sand to fill the cone = 0.545 kg
Mass of jar + cone + sand (before use) = 7.59 kg

Mass of jar + cone + sand (after use) = 4.78 kg

Mass of moist soil from hole = 3.007 kg

Moisture content of moist soil = 10.2%

Determine

a. Dry unit weight of compaction in the field
b. Relative compaction in the field

® 2 & =

TS Nguyén Minh Tam BM Dija Cor Nén Méng
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] Ban Chat Vit Ly cia bat

Solution

a. In the field,
Mass of sand used to fill the hole and cone = 7.59 kg — 4.78 kg = 2.81 kg
Mass of sand used to fill the hole = 2.81 kg — 0.545 kg = 2.265 kg
2.265 kg
Volume of the hole (V) = Dry Ensily of Ottawa sand
2.265kg
" 1570 kg/m’
Mass of moist soil
Volume of hole

3.007

= (0.0014426 m*

Moist density of compacted soil =

- — — 2084 3

0.0014426 4 keg/m
. ) _ , (2084.4)(9.81) X
Moist unit weight of compacted soil = 1000 = 20.45 kN/my

Hence,
¥ 20.45 3
—— = —- . f
100 100
TS Nguyén Minh Tam M Dja Co» Nén Méng
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20

19 KN/M? === =

I8

Y (KN/mA)

I £

[ 4 H |2 I )
W)

b. The results of the laboratory compaction test are plotted
From the plot, we see that y,,..., = 19 kN/m’

Yaifiew)  18.56 o
90 - 97.7%

R =

T:F[max:u

M Dia Co Nén Mdng
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Chapter 2 Phan bo
tPng suat trong dat

2.1 Kha niém

2.2 Ung suat do trong luong ban than

2.3 Ung suat do tai trong ngoai

2.4 Ung suat trong nén khéng dong nhat

2.5 Phan bo ung suat dudi dé mong

\ otnaor~n1Dh A~~~
LRI

vVICUIAITT TATT. VU



2.1 Khai niém

~
1 %‘

!

-

Tay

Oy
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T
x

-
X
dF
T =Th
dF,,
b T AL
dF..
= T gA
X
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2 Ongsudt T

2.1.1 CA&c thanh phan ng suat
W . 2
"'yT
Tyz?i.'hrﬂ
Ty o
Dy -
—= (Fy -— Ay —:—I;
Tzx Tuz — - Ty A
s X ——
/ " s
z
Oy Loy Taz T .. T Xy
{F| —
or=[o]l= |1, o, T o] I:Txy a,
Lzy lzy 0O:
ép 0 Ou 6&- t t, U
S|=gY P Yy (:9 yx Sy- P yz u P = 3
@0 0 pH Stzx tzy S,- pH
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2 Ongsudt T

ng suét trén mat phang

6= al° r;l,mz b o.n® 4 21 lm + 2r,.mn + 2t ,.nl

T = [(aul + Tpm r..n)” (Tl + 7y m I}.zﬂ,:l'z b (Tl + 1ypm 5.n)> — a2 |H2
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y 02
L of A 4 J."f'r 2
€ Ung suat chinh A \ o
o Ty
Tyz X Ty / 1
- Jx
7 ‘ Tzx Tl o
o X

e

(General Coordinate System)

/e

(Principal Coordinate System)

s - (sx+sy+sz)s2+(sxsy+sysz+sxsz-txy-tjz-tfz)s

2 2 2
- (sxsysz+zxytyztxz-sxtyz-sytxz-sztxy)—o

N

s®-1s’+1s5-1,=0

[ l,=s, +s +s,

— 2 2 2
l,=s,s,+¥s,S,¥S,5,-t -t -1,

— 2 2 2
L l;=s, 88, +A tt,-St,-Ste-S4
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2 Ongseit =

2.1.2 ng suat trén mat phang

_ RER]

Soil deposit

'l""'.ll
—
f "l. e
Point under”
analysis " Negative
X shear stress

Positive i R
shear stress S Positive
shear stress
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g« L)
o, AT
=9 Assign value of one square
@2 : .
LB unit to the area of this plane.
00 Therefore, area =1
i %o
£ -Area=1xsind

- Fs=05x Area
=G5 5N 0

*,
"Area=1xcosH

%4 F, =0, = Area
= COS B
o o, = o, cosbBcost + aysin b sin b
QE'QI 5 .
08 = g, cos" 0 + ;s H
.;5*.*15,-’* * Oy 5in B sin A
o & 1 "\ - 5 A T, — 7y 5
. @y sin 6 o, = acos B + oysint b = - — + —5 — cos 260
|3
B a, cos 6 cos 8
G COS 6 T, = o, cosBsinf — oysinBcos B = (o, — ;) sin cos 6
4
oy COs O sing - . ¥, — O, _
T, = (o, = ;) sinfBcos B = —, | sin26
= A
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2 Ungsukt =

£ Vong tron Mohr ;
91 +93 G~ 0g
L 5 ¥ cos 24
- -
L 1
o T
@ |
L
(= e
[ . —_ & [ ]
g, A/ ™ !
L T - ¥
” i / \ Mormal
el - - . : | =

1||. ! siress, o

. »

\, 4

e S
0, = G5 + radius = 1.50
&, = 2.50 kPa -« -

! .

2l ) ok
B =45° 4 /LEU\WW‘T”-E:
- 0.50 kP +H S10780 Ly
—_— e (F, = L), = | T — 3
’ ? A 1.50 _x
\8 =T45° G4 = 0.50 @y = 2.50
%
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2 Ongsudt T

@ Cuc Vong tron Mohr ¢ng suat |a diém nam trén vong tron Mohr sao cho
tep diém dé ve du’o’ng song song v&i mat phang can xac dinh trng suat,
dwong thang nay cat vong tron Mohr tai gia tris, t can tim

o
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o @ Tong quat
b Major principal stress:
o, + 0, (0,02
+ rrﬂ:[rlz—-—z-—-———-l- '"_"'"2— +T.I'}'
ﬁL
Minor principal stress:
A
o, T O, \/{(U}* - ":"-.-::']E + 2
== = m——rr——— — e o Ty
L 0y 2 2 Xy

. .. ’ '
O, = SN/ -+ o cos 6 + 27 sin # cos 6

o, + o, o, — T,
o, =~ +————cos 20 + 7,,5in 260
2 2 i
— - N ET'H
T (EF) = —a (EF)sinfcosf + o (LF)sinfcos tan 26 = :
- 1 | ,, (F, — (T,
— T EF)cos 04 7 (EF) sin" 6
T, = o sindcostl — o sin#cos 6 — 1, (cos’ # — sin’ f)
o, ~ T,
T, = 5 sm2f - 71, cos 20
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20ngse

e ]
-~

R=.1.2¢+05
= 1,30

30-080=240

- =

. 1.20
a, = 3.0 kPa ’ | — ,,f’f. 3.0, 0.5)

1= 0.50 kPa —f> - o
Y |.~f 1.2 +0.6=1.80

(0G0, 050
O, —i—r 4—T—ﬁb.— 0.6 kPa

1=0.5kPa
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Thidu

A soil element is shown in Figure 9.4. The magnitudes of stresses are o,
120 kN/ m?, 7 = 40 kN/m?, o, = 300 kN/m’, and 6 = 20°. Determine

a. Magnitudes of the principal stresses
b. Normal and shear stresses on plane AB. Use Eqgs. (9.3), (9.4), (9.6),

and (9.7).

ot A

A v
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a. o 7
. o o, o ., o, |- \
Solution SR -+ / : oy a2
V oy

2

300+ 120 [[300 — 120
ST N 2
o, = 308.5 kN/m’
oy = 111.5 KN/m?

] + (—40)’

o, to, o,— T,

_ S sin 2
b. o, 3 + 5 cos 20 + 7 sin 20
=300 "‘2' 120 £ 300 ; 120 cos (2 X 20} + (—40) sin (2 X 20)
= 252.23 kN/m’
o, — T,
T, = —-4—-2-—~sin 20 — T cos 26
300 — 120
— ._2 Sin (2 X 20] - [:-4“] COs (2 X 20)
= 88.49 kN/m?
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