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2.2 Ung suat do trong lweng ban than
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2 Ongsukt 7

2.2.2 Ung suat cta phan té dat bao hoa
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Thidu

A soil profile is shown in Figure 8.3. Calculate the total stress, pore water pres-

sure, and effective stress at A, B, C, and D,

A
L]

Dy sand
Yary = 16,5 kMSmd

L]

Ll

' "%
— Groundwater table

: |. = 1 a .| 4 .{:Iu'-lrl [
AR K B 1 : g 1
CoT e : - i = 19.25 KN/m!

B for e e s T g e el g e TR el et |
I..“:I"' Sy =y e e U T S ey B e ATl RS, e TR T rl.”l:'i.'l’“ll'ullll.l.'
By R T RE PN AT R s SRS TR

T e B N b B3 kg e e G LR Tt i S Jayer
LNl LI --;'.:"".1-"-'.-*-:"“-':.'."--.‘."'L'i A A Ty B

Figure 8.3 A soil profile for calculation of total stress, pore water pressure, and
effective stress
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2 Ongsudt T

Solution

A At A total stress: e, = ()
.
]*‘m ) Dry sand pore water pressure: i, = ()
_3__ : Yarg = 16.5 kKN/m* effective stress: o'y = ()
3+"“ C —  Groundwater table At B T = Wargsanay = 3 X 16.5 = 495 kN/m*
. - = 7
4 g = 0 kN/m*
rg’ =495 — 0 = 495 kN/m*
13 ' . Clay . | At C Oc = O ryanay = 6 X 16.5 = 99 kN/m®
Im. ' o= 1925 KN/m' 2
. - Vo " e = 0 kN/m?
a.f = 99 — () = 99 kN/m?
. + S AtD Tn = E’T-Jr_ufmr.i: + lj"-"ﬂlnfn:lav]
.-:_-':.:,': ;..‘.-u'_"-;}'_-‘_.--_, CEen s s s P =6 X 165 + 13 ® 19.25
A el el s b e AL G o] TR oy Wil sl L ol
e P A b U e AT B bR I e b T Y T ; -
S e S N L = 00 + 250.25 = 349.25 kN/m*

p = 13y, = 13 % 981 = 127.53 kN/m®
o’ = 34925 — 127.53 = 221. 72 kN/m*
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Thi du

A 10-m thick layer of stiff saturated clay is underlain by a layer of sand (Figure 8.5).
The sand is under artesian pressure. Calculate the maximum depth of cut H that

can be made in the clay.

R T

1]«

Saturated clay

Py = 1925 kg/m*

--i—:r_—l-|
DT

10m N _
; : - : fr m
Y - .
+ sand
2'1"1 Pua = 1840 kg/m’
Figure 8.5
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Saturated clay
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2 Ongsudt T

p}:.ll[-.'].l:.'] - 1{;}25 k-g"rlnjs

1925 X 981
1000

T.wtl;:: lay} =

[
e IRET

f! |'t'|. . H.-“ - ﬁT;l_.ll

Sand (T 4

P = 1840 kg/m?

-~ U, =

~ (10)18.88 — (6)9.81

- = 18.88 kKN/m*

D= oy = “{] — H}'.""x.-u[c]dy]

“ﬂ - H}Tﬁmic];l}'} - ﬁ‘]"w

(10 — H)18.88 — {6)9.81 = 0

= 6,88 m

H =

18.88
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2 Ongsudt T

Lwc tham
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Szy-irva A
of . T T“}

soil =24 1 -

[re——— 1t —=|
fpp—

iy =
(b coprie TOTee
eepage force
& -.. J:ETII#A =.. .

o - seepage
A - force - -

e

ATy Iz A

TS Nguyén Minh Tam v o e BM Dia Co Nén Mdng 23




'f.
§ ﬂ";.E _ﬁ}e h i r-.li:-*.;* r ?*5 = »E:".-“ '

Im|'.u_r|m_ ihle

(H]

Céng Ty Thiét Ké Xay Dwng Phuvong Nam

aheet pile

¥

{2

Heiive
Zine

s

P
|

%

|+——|-

lyer

i)

FS

it e —

Eii\fnjjiu'

24

TS Nguyén

Minh Tam

BM Dia Cor Nén Méng




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsue =

Thidu

Consider the upward flow of water through a layer of sand in a tank as shown in

Figure 8.9. For the sand, the following are given: void ratio (e) = 0.52 and specific
gravity of solids = 2.67.

a. Calculate the total stress, pore water pressure, and effective stress at
points A and B,

b. What is the upward seepage force per unit volumé of soil?

-l

- Walve
{upen)

Inflow —=

Figure 8.9 Upward flow of water through a layer of sand in a tank
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2 Ongsue =

Solution
G, + . 2.67 + 0.52)9.81 R
B Yaat = Gt el = ( 05 = 20.59 kN/m’
o 1+e 1 + 0.52
1.5m | ) Effective
. stress,
-l - Pore water pressure, v r'=a—-u
= Point Total stress, o (kN/m?) (kN/m?) (kN/m?)
, ) A 0.7y, + 1y = (0.7)(9.81) (15 343
+ (1)(20.59) = 27.46 [“ +07) + ( 5 )E”}Tw
et ] = (2.45)(9.81) = 24,03
T Sand
T B 0.7y + 2v = (0.7)(9.81) 2+ 07+ 1.5y, 6.85
STl T + (2)(20.59) = 48.05 = (4.2)(9.81) = 41.2
SECRTN W
& Walve
S tupen)
inflow — b. Hydraulic gradient (i) = 1.5/2 = (.75
e = (0.75)(9.81) = 7.36 kN/m’
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2 Ongsudt 7

£ Mao dan trong dat
0 ¥
=— Atmaospheric
o . pressure
fj '-»\H '.l- ey
f i ? -
P ~d” |hy,, = wdl cos a
Capitlary 4
tube n, Free water
™ < surlace
B K."'"-«r _,-f'f B 4T COS oY
*!5 4 v !:___ ) Pressure ;Ef_ S —
ooy et . @
i P
i : , ,
¢ L @ Poi véi nwéc cat
Y e S
%
8 # -~ o = (1,
1!!1r-<-\;1_1..-m-.u:wur.';n'.-r.-uH--.-:-1m‘—-'--'.=;.='=-'='-'-1.r.'1-i\c=.-'§ |I"-\'-Irl:'
(@ b 7 = 72 mN/m.
Range of capillary rise
Soil type m ft 4F |
h. = >=> h,. x —
Coarse sand (0.1-0.2 (0.3-0.6 h v, ' 't
Fine sand 03-12 1-4 !
Silt (.75-7.5 2.5-25
Clay 7.5-23 25-75
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it A
, [ Capillary water in
. l wedge formed by
g soil particles
T 0 0 - Sandy soil "
e
g § T
LA hra
AR T 100 .
L . Dregree ol saturation ()
™ Screen :
Watcr é
il RN Is-u-ﬂrE

where Dy, = effective size (mm)

C = a constant that varies from 10 to 50 mm?>

fiy (mm) = <
L1k

¢ = void ratio
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2 Ongsudt T

Ground surface

Ty
%,

"%,
: g : £ Downward percolation
- {may be held in Zone of partial saturation due to
SUSpenslcan by capillary capillary rise, downward percolation
: forces) of water, Emr:I adsorbed waler,
£ {Jm::nlilarz;..r rise
* t A Zone of 100% saturation due 1o

&g* i ﬁ t (N capillary rise and adsorbed water.

s ' = o= = G W 3 W BN W D BN BN BN T BN BN BN BN BN BN BN BN EN BN BN B B - -

) Zane of 100% saturatmn
Ground water table (below water table).
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A soil profile is shown in Figure 8.18. Note the zone of capillary rise in the sand
layer overlying clay. In this zone, the average degree of saturation and the moist
unit weight are 60% and 17.6 kN/m”, respectively. Calculate and plot the variation
of o, u, and ¢’ with depth.

Ve 4T en by PR TP St b P et Tl Rt B g ded o
‘. whog Tt LY AR L Y L ll.I ...r-| B ‘-I-I A -.r- ¥ oy & i
".__ . A 3ok A2 o .,r I}If“ﬂd : . . s d Wi
u..-.:_ i_,.." L T‘_—lﬁ-jk”ﬂ'mr : 1.l: |: I'J:
i "J'\. ST s s " - ko 5 ek 1Y
A N o B R N L ONAR L ML LR Y S L)
Zone of capillary rise  Sand
(5 = 604%) Y=1T6 kN/m® © Groundwater
it ot e S Eril o AR TR Rt _‘1:= Lxdel b .“' iy
3
im Clay .
L Yo = 18.9 KN/m
Fong T R, -IIFU{-"I'S, LTI bl T AR Rt e | 'l-u:il’-l!'-lII
e, N 1;-.! _‘.l':,{u s & i"-"?- - * .n..""* i T
RS Ay e e oF LN e IR fid

R

""rf.i:'-:ﬂ-.-;ﬂan TR e ]au' by e e PR 1‘:’ PR R A :' ]

Figure 8.18 Soil profile with capillary rise
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Depth Effective
- below ground Total stress, Pore water pressure, u  stress, o’
Solution surface (m) {kN/m?) (kN/m?) (kN/m?)
0 ] 1] 0
3
Immediately (3)(16.5) = 495 0 495
above the
capillary zone
Just inside the (3)(16.5) = 49.5 —( Sy, (1) = 55.38
capillary zone ={0.6)(9.R1)(1) = —5.88
4 (3)(16.5) + (1)(17.6) = 67.1 0 67.1
7 (3)(16.5) + (1)(17.6) + 3v. = (3)(9.81) = 29.43 94.37
(3)(18.9) = 123.8
Total stress Pore water pressure Effective stress
O (kIN/m?) u (kN/m?) o (kN/m?)
{.] o i 3
; 495 53.38
67.1
) . “Shei i Sy EpERE———— e N
94,37
7 ) PSR SR . S —— H O —— —
Y l
Zim) i 11]] z(m)
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2 Ongsudt T

2.2.3 Wng suat theo phwong ngang

S h— S lh +U Soil Type K,
Granular, loose 0.5-0.6

S 'h = Ks 'V Granular, dense (1.3-0.5
Clay, sofl (.9-1.1 {undrained)
Clay. hard (.%-0.9 (undrained)

. Ground
surface
Z=3m a,
kM '
1= 16 3 Y —.l'-+-l—ﬂh
K,=05 E‘

o, = cZ = (16 kN/m")(3m) = 48 kN/m" = 48 kPa
o, = Ky, = (0.5)(48 kPa) = 24 kPa

Lh
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2 Ungsukt 7

2.3 ng suat do tai trong ngoai

2.3.1 Wng suéat do tai trong tap trung

1’ LA

Ao, = ——2_ = =

/Ii:n‘h‘“h- r - B
™ ‘h‘“*=--,.‘__h -".f' F {ﬁxzz xi - ‘,-'3 1’3;',
——————— B ity & Ao, = 7 (1l = 2u)| 55—+ '——',']}
- ‘ T A V=) 3

P 21}2: IV vz '_' ,l': -i-:- -t
/ _—— - — S A -
A b T P ]

|
I
|
]
wherer = V- + y°

5 5 ST
L=NxX+y +7=Vr+
@ = Poisson’s ratio

_ 3py7 _ 3.pxZ
ty =5 "5 x T 5 5
2p r 2p r
_3péxyz 1-2m xy2r+2z)u
Y o2p & r® 3 "r’(R+2)? {4
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rlz f, rfz I
0 0.4775 .75 0.1563
0.02 0.4770 ().80) (.1386
0.04 0.4763 ()45 0.1226
0.6 0.4723 0.90 0.1083
(.08 0.4699 0.95 00956
010 0.4657 .00 0.0844
0.12 0.4607 1.20 00513
0.14 0.4548 .40 00317
?- 0.16 (.4482 1.6 00200
0.18 0.4409 .80 (0.0129
Ag. = 2{ 3 ql %,1_} _ £1f1 é 0.20 0,4329 2.00 (L0085
C 27 [(rz)t +1P" z° ’ 0.22 0.4242 2.20 (L0038
f 0.24 (0.4151 2.40 0.0040)
3 | ' 0.26 (1.4050 2.60 0.0029
/, = . 1 ( 0.28 0.3954 2.80 0.0021
2o (rizy + 1" & 0.30 0.3849 3.00 0.0015
{ 0.32 0.3742 3.20 0.0011
— . 0.34 0.3632 3.40 (LKIORS
AP TN e e, ot 0.36 0.3521 3.60 0.00066
0.38 0.3408 3.80 0.00051
0.40 1.3294 4.00 0.00040
0.45 03011 4.20 0.00032
0.50 0.2733 4.40 0.00026
0.55 0.2466 4.60 0.00021
0.60 0.2214 4.80 0.00017
0.65 0.1978 5.00 0.00014
0.70 0.1762
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!

¥
I
i
I
¥
I

— ade r= canstafi‘\
Z = constant_ ! !
——— |‘(— r |

¢ o)

S
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Lwc tac dung bén trong khoi dat

Q

9 ZWU'EE‘?[I + (riv' )"

u,z\/l—zv
2(1 — v)

ry o
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2 Ongsudt T

2.3.2 Ung suat do tai trong dwong thang
gfUnit length 3
. B —— Ds = 20z
ey Pl J S S z 2
- 2 2
plx*+2?)
: 2
J_ Ds = 20X°Z
X 2
- 2 2
obe +27)
2
- t Dt _ 2qz
= “p (x2 + 22)
xlz Aer, flgf2) xfz Ao flgf2)
0 0,637 1.3 0.088
0.1 0.624 1.4 (0.073 3
0.2 0.589 1.5 0.060) A = 29 _ 3
s o 4 - - q -I
0.3 (.536 1.6 0,050 T w1 €
0.4 (.473 1.7 (1.042 :
0.5 0.407 1.8 0.035 j
0.6 0.344 1.9 (.030
0.7 .27 2.0 0,025 Ao 2 4
0.8 0.237 2.2 0.019 - IR, 3
0.9 0.194 2.4 0.014 (giz)  wl(xiz)” + 1]
1.0 (.159 2.6 0011 R
i1 (1.130) 28 0.008 W -
1.2 0.107 3.0 0.006
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2 Ongsudt T

Tai trong dwéng thang bén trong khoi dat

TN _q 1 z—d}  GC+dlz+d®+2dz) 8dzld + )x°
I \ L Fl T 4 - 5
N w20 -v | A = i
4 10N L -2 (2-d 3+d 4
LN A -\ R
I \
N *..,l }\...._.'_.. < .“’x
PETTETETENT g 1 (e die | @ A+ ) - e | 8did + 9
\r ) w201 v ri s r$
d t
_ "\ I —2v (d—z z+3d 4w
g/unit length aa-w\ 2 73 + 4
\ 2
-L A*,‘ \
“n.\ \
~ \
TN e[ 1 [@—d? 2-2dz—d*  8did + 2
S \ sz = = 3 + 3 + 6
RRURY ™ [2(1 — v) ri r3 r3
‘.P(x,z)
+ 1-2v [1 1 4xd+32)
z 41 —w) | rt 13 ri
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2 Ongsudt T

2.3.3 Wng suéat do tai trong phan bd déu hinh bang

2q dr)z’
der. = = —
Cowl(x =)tz

-+ f2 2 E_’!
ﬂ{.l'?:Jdr,l';: J ( (}'){ 5 2.,}4’,1'.*'
| ga T [(x —r) + 27}

- B |
¢ = Load per unit area

ot [ | (i

|- X—r—

SRR

_ z » -z
Ao = —{tan ‘[—I - (BEZ)‘ — tan [“x : (B.-"Z]]
Bz[x* — 7* - {BZM)]_}
|'x’3 ¥ EE . {32134}]2 + BEEE
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S———

qufarceférea}

'y

I
|
|
1

Ds, :ﬂ[a +sina cos(a +2b)]

P
Ds :S[a - Siha cos(a +2b)]
DtZX:S[sina sin(@ +2b)]
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x/b

/b 0 0.25 0.5

Ds,/q | Ds,/q | Dt,/q| Ds,/q | Ds./q | Dt /q | Ds,/q | Ds/q | Dt /q
0 1 1 0 1 1 0 0.5 0.5 0.32
0.1 |0.9968 [0.75191 0 0.98815] 0.68523 | 0.03834| 0.49979] 0.43676( 0.3152
0.25 | 0.9595 [0.45018 0 0.90223]10.39294 0.12732| 0.49692| 0.34712( 0.2996
0.35 |1 0.9103 | 0.31212 0 0.83098| 0.28592| 0.15385] 0.49208| 0.29358| 0.2836
0.5 |0.8183]0.18169 0 0.73465| 0.18618| 0.15671] 0.47974| 0.22509( 0.2546
0.75 | 0.6682 | 0.08051 0 0.60706| 0.09777] 0.12732] 0.44796| 0.14238| 0.2037
1 0.5498 [ 0.04052 0 0.5105 ] 0.05513 ] 0.09587| 0.40915] 0.09085( 0.1592
1.25 | 0.4618 [ 0.02271 0 0.4365 1 0.03321 0.07202| 0.37005]| 0.0595 | 0.1242
1.5 | 0.3958 [0.01385 0 0.37909] 0.02121 | 0.05506| 0.33408| 0.04025( 0.0979
1.75 | 0.3453 1 0.00901 0 0.33386| 0.01423| 0.04303] 0.30237| 0.02813| 0.0784
2 0.3058 [ 0.00617 0 0.29761] 0.00996| 0.03435]| 0.27491| 0.02026( 0.0637
3 0.2084 | 0.0019 0 0.20568] 0.0032 | 0.01653] 0.19791] 0.00692| 0.0318
4 0.1575 [ 0.00081 0 0.15634]0.00139] 0.00957{ 0.15288] 0.00308( 0.0187
5 0.1265 | 0.00042 0 0.12587( 0.00072| 0.00621] 0.12405| 0.00162( 0.0122
6 0.1056 | 0.00024 0 0.10526] 0.00042| 0.00435] 0.10419] 0.00095( 0.0086
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z/b

x/b

1

1.5

2

Ds,/q

Ds./q

Dt ,,/q

Ds,/q

Ds./q

Dt ,x/q

Ds ,/q

Ds,/q

Dt ,,/q

0

0

0

0

0

0

0

0

0

0.1

0.00159

0.09227

0.01145

0.000196

0.037804

0.00264

5.5E-05

0.02111

0.00106

0.25

0.01985

0.19615

0.05876

0.002873

0.089634

0.01557

0.00083

0.05138

0.00641

0.35

0.04376

0.23475

0.09522

0.007348

0.118435

0.02862

0.0022

0.0698

0.01216

0.5

0.08776

0.25628

0.14043

0.01864

0.150861

0.05142

0.00597

0.09372

0.02323

0.75

0.15637

0.2409

0.18112

0.046879

0.17724

0.08831

0.01718

0.12203

0.04494

0.20483

0.20483

0.19099

0.079488

0.178274

0.11525

0.03333

0.13617

0.06611

1.25

0.23437

0.16777

0.18499

0.109691

0.165589

0.13043

0.05194

0.13901

0.08337

1.5

0.25005

0.13546

0.17189

0.134331

0.147294

0.13611

0.07059

0.13425

0.09549

1.75

0.25627

0.10894

0.15626

0.152774

0.127927

0.13528

0.0876

0.12509

0.10268

0.25628

0.08776

0.14043

0.165589

0.109691

0.13043

0.10212

0.11388

0.10578

0.22989

0.0393

0.08934

0.179779

0.057673

0.09862

0.13425

0.07059

0.09549

0.19615

0.01985

0.05876

0.167993

0.031664

0.07069

0.13877

0.04249

0.07535

0.16764

0.01115

0.04075

0.150861

0.01864

0.05142

0.13207

0.02642

0.05798

QDN |KN|w

0.1451

0.0068

0.02964

0.134489

0.011706

0.03848

0.12203

0.01718

0.04494

2 Ongsudt T

TS Nguyén Minh Tam

BM Dia Cor Nén Méng

42

oo,
. OUITI




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2x/8 ) N

LB 0.0 LA 0.2 0.3 0.4 0.5 0.6 0.7 08 0.4 1.0 22/8 1.1 1.2 1.3 14 15 16 17 14 14 0
o0 1A LWy 1,00 TANHY  LiHEr OO0 LMY LD LMK LN e o (14K 11460 (1,00 T (LN (10K (K (10601 (LEHA) (106K
LD LO LU 0999 0GR QA% 0BE 0997 0093 0980 09 080 010 | 0oz AT (03 01001 K 0000 0 L
BRI dhsd? 9T 0%e DS9S QN2 NBEE 0979 0859 09 0TS 0,500 020 0375 41 (140 (L0 il 007 MM 01,00 (RN (L
03 o 0989 00T DSR4 09TR 0% G947 OWOR 033 YT 0440 3N 11,301 i1.16% 1AFI (4152 [T 1420 [T (L (hiHIT (LS
04 0997 097 0973 0986 0055 0937 006 0835 0773 0631 NA9R 4 1346 11224 [INEY TR i 11,040 (3T (1020 4 iLo01
050 085 095 DU M3 0527 000 oRAd DEDR 0727 DN 0497 .50 1373 1267 IRES 0128 (isY 03 LAT{EE (L0 1025 [ R
gl 08ET 0835 DAZE 0015 ORI6 MsE KIS BTRT O SV 0498 i 1.3 nxE 02 T L S TN e N 111 S (1 (05 B3 003
O DEM DR GsU BES OB63 OE3 OTEE 0732 Oeel OSK1 D4 170 4G 03 1,250 (TN TN T (A I T (LM SR M2
GED O DsED DATE OGS ORSE O30 T 0755 G700 063 0566 0480 1811 a1 (1335 1273 215 173 (137 018 (LB T Y 1]
030 DESD 04T 03T 0E2E DT 0TRE DT 0675 G617 0552 (RS 1411 dle (L350 1120 023 e 0,158 LIz8 g s RO
L0 IR DEIS 0SS DTRY TR 0733 GABA DRSO OS5 NSE0 oudmg 1A eIl (13600 LG 11,256 24 177 147 122 1 L0154
LUb - THT 07K 0774 0TS @715 0706 0AT0 D63K O0SK0 DS 04T 110 1420 (1,3 316 01271 11,230 (144 116 i R EO (Y]
LA OTSE 078 0T 0TH 0;T  06TY oeds D607 0864 DSIT s 1.0 419 0371 01,325 ({0 N 1. £ S e | 178 iS2 s il
40725 0TI 074 BAR DET9 DAS) 623 DSHY 0848 0S06 (46 1,301 0417 00373 1331 01.2491 01254 2 119l 10 0143 123
140 0p9R A3 NS (RATZ O6AE ANMD DAY SEY 1S3 AYS N455 1 4l (414 ATH (338 (h.240 (.23 0232 n203 177 0,155 i3s
L LB v 1 B | K TR 1 B T U (T R 1.5} all TR TRE TR (1271 2400 nIa e 165 {146
LEb 4D A3 0633 AT A0S 0386 D562 (E35 0 0S0R 04T 1.440 1.} oA 0TI A BHT O 0ITR 248 1221 IyT I lss
LT BAIT Al e 0FE 0ST 0FS DSH 0 0519 (A4l 463 D4 (O O 1T N R e 5. LM k3N 0254 122 (2015 L3 led
Lk WSHE SR SRS DSTH SRS OER 0526 DSM 04T 0451 (0425 LA 039R D3AE DA 3 [ T R 01234 0212 0,141 172
M ETL AR S DESE GRS DS3R 0 05100 0489 0467 044l 47 K 11,2491 11364 0338 032 286 0267 0,730 a7 0147 179
LD 0SS0 0S4E 0343 DS3S S DS 04 4T 455 433 ddie 20K 1185 1136400 113360 W3l {24 117605 0,743 02122 1.3 [INE
B 053 0529 0524 RSIT O GST 0 04w 0479 D462 0443 0423 oo 210 AT 03Se 1333 13l {25 1267 11,246 0226 0K 0w
LI WA DS S A 0490 B4ATE 46 0449 0432 0413 s 220 11373 11352 0.3 (TS T TR 268 (.28 Tl I () T N T
30 ngad LI I | S VI I | € N T £ 0437 04z M 0aRs 230 11,3l 1147 naz7 i 2R 126 (L2510 1,252 n1%
4 0ATY DATe AT G4RT AR 0ASE D43K 43S 04l 00w aTH 240 11,30 TETE 1323 1305 HaE? 11264 i251 0,134 0.
D4Rz DAAL D438 0452 D445 3n DAZG 0404 DA MR T 150 11454 11337 113200 1 11285 11768 iL251 01735 0121015
IRE AT DA E DAY 0432 04 Ddld 4 W 07T GER 260 TS 11252 0206 10,205 1L2R3 267 251 1.230 0207
LT k33 032 0430 a2 0419 0412 0403 0393 03HL D36d (38 1M 11,241 227 01,312 1129 11281 1,26 1251 (1236 (1208
LR 040 0419 LA17 413 LRy 11L.47H3 k32 TREE [y {3 K= AN 1335 1,321 .47 0n.2u3 127 1265 L2350 0,230 210
LW odE 0T UA0S BAnl 0 D3R 032 0373 033 0052 04l 240 1,124 TR 1124013 11.25H) 027 01,263 i 24u (L2336 rzm
MO DR 0MF 0 003 3w 03ME AT 0372 0aed 0355 345 101 (24 TKIE 112 11286 1274 11,261 k244 236 21
I RS 0384 D3R (.37 1,375 [T 036 (1358 0,347 (337 LRI AT 11,34 [TheaiX) 10,243 0271 01,254 247 L2735 212
A 03T 03T 03T 036 D3RS 0GR 0354 (347 nam 03 1.0 301 01,33 (1,240 11374 11,268 (1.5 1245 1234 212
O3 D363 D362 038 D3SS 0351 DS 039 033 a0 3.3 LS 02 (L24A 0275 02as 01.254 243 232 0211
1003 03M 0352 0350 0OM6 02 033 330 653 036 0 3,410 03N 01241 01281 (el 11261 (1251 11241 23] 1211
LEBEMS O N34E 033 DML BAM O 033 03N 0323 0517 03w o LAY 02 02 0277 T 1 T S {2 Ty R ¥ 21
MODAAT 336 0335 A3 B33 082 B3 036 G300 0NM o247 IE 02 02 (273 04 0255 L6 1237 [Ters 1131
I3 AWM 03T 0S5 G322 08 034 D oMM 020 0.2 A 028 02T 0268 0360 0I5 0243 0228 208
N300I DMy 03T a3E 031 0MT 030G 019 0 0Ms A 1274 0272 0264 (1256 01244 2411 0224 MR
M D3I 033 AT B30 0MT O B3 03 029 02 028G LD k1) 1274 B2RT (0200 (1253 (1.24% 23 0222 (.26
RHED30R O3S DA GG 030 0298 024 02W 0285 020 027s 400 0264 02R3 (2% (249 042 0235 (0230 (215
LU e 0299 0298 029 02w g2 NIEE  O2HE 280 027 00T 4,14 0209 [T 0252 {240 (1,239 h232 D218 021 0203
Lm 292 nauz 29 0.2410 288 (1245 282 0278 1274 20 O26s 1) 2l 1254 248 1,242 0,730 239 216 0,304 02202
430 D2EA 0286 0285 0283 02ED 02 D276 0271 0260 0265 O A3 0235 02 024 23 B2 02 0213 0207 B2
A4 02RO 2R 0ITY 03TE 02Te DI 0271 DJEE 0384 DJAD (254 24 D23 26 024l h235 0290 M 0211 05 ]9
b 0T 0278 0273 03T 03W 0 D26R 02366 D263 G259 0255 0,251 4,50 0247 242 237 0232 1226 0221 0,20 0,203 0.147
A6l 0264 00,268 0268 0266 (1265 112AR3 (124600 (254 11,254 s .247 .60 243 L2350 1234 3229 0,223 0214 0.2y 0,311 0145
10 026l 0263 0262 0261 020 0258 0255 0253 NISD 0046 0047 150 1230 0235 0230 0225 0,220 0215 0,201 .14y .19
48 025R 025K 02FT 0 G246 0255 0253 025 0248 0245 0242 023y A M0 1235 0231 naz 0222 217 0213 0202 01497 0192
4 D3E 0253 M32E2 0251 025 0248 D6 0244 D241 0238 (038 490 01231 0327 0223 2 0215 0210 (1.5 01,2041 0,195 01,150
OO 028 DR 0247 0246 0245 0244 0242 0239 0237 023 0023 500 0227 0124 0220 0216 0212 0.207 0,203 11498 193 0158

TS Nguyén Minh Tam BM Dia Cor Nén Méng 43




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsue =

Thi du

With reference to Figure 9.8, we are given g = 200 kN/m*, B = 6 m,and z = 3 m,

Determine the vertical stress increase at x = %9, 6, =3, and 0 m. Plot a graph of
Ae. against x.

- B

N

l———x—r —»
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2 Ongsue =

Solution
xim) 2x/B 2z/B Ao lq” Ao, IkN/m?)
+9y +3 | 0.017 3.4
+h +2 1 ().084 16.8
+3 =+ | (), 480 96.10)
() () 1 ().E18 163.6
E{]Hll
| )
£ 120
o
=
[Sa T
o
1“|
E_I | - = =
My =K = 3 7 i 3 4 1 H Il
Aol
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2 Ongsudt T

2.3.4 Wng suat do tai trong tam giac
! :
| : 1. . ¢
5 'iq (farce;’éraa) Ds , = ﬂé:\a@(_a ) —S|n2b9
4 . peB 2 @
| & z, R 1. O
' szzﬂg—a-—lnié+—sm2bi
p &B B 2 o
S &
Dt ,, :igi+ cos2b - 2=a 2
2p e B g
TS Nguyén Minh Tam BM Dia Cor Nén Méng 46
Vietramt2h-com




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Values of o /g
b
xlb 0 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0
-3 0 0.0003 0.0018 0.00054 0.0107 0.0170 0.0235 0.0347 0.0422
-2 0 0.0008 0.0053 0.0140 (.0249 (L0356 0.0448 0.0567 0.0616
- 0 0.0041 0.0217 0.0447 0.0643 0.0777 0.0854 0.0894 0.0858
0 0 0.0748 0.1273 0.1528 (0.1592 0.1553 0.1469 0.1273 0. 1098
1 0.5 0.4797 0.4002 0.3341 (0.2749 (.2309 0.1979 0.1735 (0.124]
2 0.5 0.4220 (.3524 0.2952 0.2500 0.2148 0.1872 0.1476 01211
3 0 0.0152 0.0622 0.1010 0. 1206 (0.1268 0.1258 0.1154 (0.1026
4 {) 0.0019 0.0119 0.0285 0.0457 (.0596 (0.0691 0.0775 00776
5 0 0.0003 0.0035 00097 00182 0.0274 0.0358 0.0482 0.0546
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2 Ongsudt T

2.3.5 ng suat dirng do tai trong nén dwéng

q, = yH

e |
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]
LT .l 1.0k 160
H:u'l.'
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Thidu
An embankment is shown in Figure 9.12. Determine the stress increase under

the embankment at points A, and A,.

|ﬂ—-- — 14 m 4)—|+ﬁ m—:-l—-(——— 4 m—>

o H=Tm R
d__,.,.-f,-r’ 175 ENd ﬂ."«_._
B ek e I ¥=17.0kN/m e,
!""—P—T# . e ) __‘:___._ - ’ . ._I-
M5 1.5 m 5m 6.5 m
: :
A2 A

Figure9.12

BM Dia Cor Nén Méng

TS Nguyén Minh Tam
Vietrami2h-eom




Céng Ty Thiét Ké Xay Dwng Phuvong Nam

20ngset

25m
Solution ]
: hr
22.0 [ 225
0 Al ; KN/m?  kN/m?
-
i im
ﬁﬁ:[ni l
Ay

yH = (17.5)(7) = 122.5 kN/m?

By =25mand B, = 14 m,

B, 25 B,
__I_ e -- —_— ‘J'S; ——e —_— ']_‘1: e 2-3
b 3 z 5

Ao, = ﬂ*"’z(l; + ﬂUz{z] = Cx'a[fz[l,cm + IE[RJghI}]
= 122.5[0.445 + 0.445] = 109.03 kN/m?
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A
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20ngse

For the left side, B, = 5m and B, = 0. So

B

5:_1’
z

B, 5
5

z

—_— I, =0.25.

I-: 14 m =-|—= 4 :—I
ty = 5 _..""'r | e = 2
| o L L Aoy, = 43.75(0.25) = 10.94 KN/m
oy =(2.5 175 | 7 [ . .
,ﬁ r_PE.S m . kl':hn'] - | l For the middle section,
kN.‘In'I"- )= = |3:5 [ . ] L [ " .
43.75 kN/m? kMNm? Ir o o ﬂ — E = 2.8 i == 14 =28
| z 5 "z 5
|
AG ), ¥AT s, i) = I, = 0.495
o (4.5 m) = —' )
2 A 117.5 _ _ 2
e I Ac g = 0.495(122.5) = 60.64 kN/m
7RIS kKN/m . .
| For the right side
AT 1™ Y —)-I
o B. 9 B 0
: -—“=—=l.8;"-]'="=ﬂ
As z 5 z 5

— [, =0335.

Aoy = (78.75)(0.335) = 26,38 KN/m’

Total stress increase at point A, is

Ao, = Aoy + Aoy — Aoy = 10.94 + 60.64 — 2638 = 45.2 kKN/m?
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2 Ongsudt T

2.3.6 ng suat dirng do tai trong parabolic va non
e

]

—
'.U“_:Q"_‘--T:THJ—-r-_
]
T e— - ——
=

|
1
!
I
|
|

L]
rq

~—

E
G
e

Parabolic loading

0. _ [__ﬂ_,l_____HI . ‘E@LEJ
g (/b) + J1 + (Ub) 1+ by

Conical loading
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e
q
Dﬂ 0.2 0.4 0.6 0.8 1.0
I
. |
/..- Parabolic /
Umform
Z
b
4
6 -
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2 Ongsudt T

2.3.7 Ung suat do tai trong déu khap (mét chiéu)
¥ 4 q ® ¥
ZSNY/ZAN RN RN RN X
Ds,=q
Z\V
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2 Ongsudt T

2.3.8 ng suat do tai trong déu phan bo trén dién tich chir nhat
DO Géc p
T e - = |q-1'
S e dy = 294xdy2
d - Sty RS "IN, S Y I'. . = ' E :- 3
: 0 = g dedv 3qz°(dx dy)
1= qexd) f-d"*":":__hJ";!'Erztj j Yl x? + VP 25-'2:‘?!3
y=0 Jmp 27X+ y° + 27
where
I - | { 2mnN m? -I:__f_r_z__ + 1 (mz + 0+ 2)
I L A C N e
,':||,|:"|'_ o ] +
: ] (an‘v’m' + nt + 1 )]
+ IEITI - - ¥ .l
[‘ t | me+n — mn +
Al
F
Il
"ﬂ"'n'-: Hl = {f H = T
Y-
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2 Ongsue =

aona
-OUITI

Variation of [y with m and n
S m
n 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
0.1 0.0047 (0.0092 (L0132 (1L.OT68 0.0198 0.0222 0.01242 (L0258 (1.0270) 0.0279
0.2 000492 0.0174 (L0259 (L0328 (L0387 0.0435 0.0474 0.0504 0.0524 (1.00547
0.3 0.0132 0.0259 (.0374 0.0474 {1.0559 0.0629 0.0686 (.0731 0.0766 0.0794
.4 0.0168 0.0328 0.0474 (.0602 0.0711 (.0801 (L0873 L0093 ] 0077 (.1013
0.5 0.0198 ().0387 (LUSSY (LT (10840 Q.0947 (. 1034 L1104 (L1158 (1202
0.6 0.0222 (0.0435 (0624 (L0801 0.00947 01069 0.1168 (.1247 (0.1311 (.1361
(.7 (.0242 0.0474 LLUBS6 (LU= (11034 0.116Y9 01277 (11365 (. 1436 (.1491
0.8 0.0258 0.0504 (L0731 (.093] 01104 01247 0.1365 ().146] (0.1337 (0. 1598
0.9 0.0270 00528 0.0766 0.0977 01158 0.1311 0.1436 (1.1537 161y (L1684
1.0 0.0279 0.0547 (L0794 0.1013 01202 (.1361 (0. 1491 (L1595 (). 1684 (0. 1752
1.2 (.0293 (.0573 ().0832 0.1063 01263 (0.1431 (.1570 0.16584 01777 {11851
1.4 0.0301 (.0589 (LOBS6 (11094 0.1300 0.1475 .1620 0.1739 0. 1836 (L1914
1.6 (0.0306 (1.0599 (L0871 (.1114 (.1324 0.1503 (.1652 0.1774 (1.1874 (. 1955
1.8 0.0300 (0.0606 (10880 0.1126 (1340 0.1521 0.1672 (L1797 0. 1899 (. 1981
2.0 0.0311 (0.0610 (LOBET 0.1134 (.1350 0.1533 (. 1686 (L1812 0.1915 (0. 1999
2.5 0.0314 (0.0616 (LOBYS 0.1145 (1363 0.1548 0.1704 (0.1832 0.1938 0.2024
3.0 0.0315 0.0618 (LOB98 0.1150 (. 1368 0.1555 0.1711 (11841 0.1947 (.2034
4.0 0.0316 (L0A19 (L0901 0.1153 (L1372 (L1560 (1717 (L1847 00,1954 0.2042
5.0 0.0316 (10620 (L0901 0.1154 0.1374 0.1561 01719 (L1849 0.1956 0.2044
f.0 0.0316 (10620 (L0902 0.1154 (L1374 (.1562 (L1719 (L1850 01957 (0.2045
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14

2.0

2 Ungsukt =

1.2 1.6 1.8 2.5 3.0 4.0 5.0 6.0
00203 (LA (L0300 NRPRIL (LT (0314 (0315 (0316 00316 0.0316
00573 (0584 {05949 (). CHME U061 (L0616 O.0618 61y (L0620 0.0620)
(L0832 0856 U.0R7 1 (1L0ES0 00887 (L5 (LANSYS (oa0l (LORM) ] {),09()2
(L1063 (10w i1 4 01126 1.1134 (0.1145 (1150) (L1153 0.1154 ih1154
(L1263 (. 1304) (h1324 (0. 1340 (0. 1350) (. 1363 (L1368 (01372 (0.1374 (0.1374
0.1431 (1475 1504 (.1521 01533 (1548 (L1555 0. 1560 (1561 (11562
(L1570 (L1620 (b 1632 0.1672 (. 1686 (L1704 (L1711 17y 1719 (L1719
0.1684 (L1734 (L1774 1797 (1812 (L1832 (L 1R41 (. 1847 (L1844 (L1850
077y 0. 1836 (L 1¥74 (1899 (1915 (L1438 01947 0.1954 (L1956 0.1957
(.1851 01914 (1.14955 01981 ().194949 (120024 0.2034 (0.2042 (2044 (1.2045
0.1958 (.2028 0.2073 (3.2103 {12124 (L2151 (2163 (L2172 (L2175 02176
0.2028 0.2102 (.2151 (1.2184 0.2206 (0.2236 (0.2250 (1. 2260} (L2263 (.2264
0.2073 02151 (0.2203 (0,2237 (L2261 (0.2294 0.2309 (L2320 (0.2323 0.2325
0.2103 (.2183 .2237 (L2274 (0.22949 (0.2333 (0.2350) (0,2362 0.2366 0.2367
.2124 0.2206 (.2261 (0.2299 0.2325 (1.2361 (L2378 (12391 {(0.2395 0.2397
0.2151 (0.2236 (0.2294 (.2333 (.236] (0.2401 (1.2420) (1.2434 0.2439 (.2441
02163 (1.2250) 0.2300 (.2350 (0.2378 (0.2420) {1.2439 0.2455 0.2461 (0.2463
2172 0,226 02320 (L2362 (.2391 (12434 0.2455 0.2472 0.2479 0.24%81
L2173 0.2263 (1.2324 1.2366 (.2395 (L2439 (.2460 {(.2479 (1.2486 (0.2489
02176 0.2264 (0.2325 01,2367 (12397 (.2441 (L2463 (.2482 (12459 (1.2492
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

__‘-I-_";'_ ITI=2.5 I 7 :
57 | | -E-ff‘g T = 1.2
| [ — = m = 1.044-
a | m=16— | —
z*.JE_, m=14 [ m=0.9++40.20
=lm = 1=
m= £ n= I- / UB
rd rd m=”j f / m=0?— e
L
GI =Plﬂ' || ff ; mlzldl:ﬁ
GTE | T 4}1 /_,f"' N . 015
| | / Jf m=0.5
:b lr !’ Fi /f m=04
g =
£ 0.10 i 010
3 i m=0.3[] |
c
E |
= i
£ m=0.2
~ 11
0.05 | :E” 0.05
m=0.
0.00 == m=00 111000
0.01 10 10
n
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

=

'_1'1:’1‘__ = "r.IHr-I
; 2 nn, | + nry + 2m
TN + mi + pp (1 nifmy + ng)
- nt,
T Eln J‘ﬁ .Illl-_" - .
VT + ony V4 o
L 4 B
my = — M, = - =
R I h- 8 2
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Variation of f, with g, and #

N T

my

S S ——

m, 1 2 3 4 5 6 7 8 9 10

0,200 0894 0097 04997 0097 0097 0997 (897 0.997 D97 (L9U7
(.40 0960 097 08977 0977 0877 0977 0977 0977 0977 0977
(Lol 0892 0832 0936 036 0937 0837 0937 0937 0937 (937
(.80 0800 0870 0878 (LE80 O88]1 0881 (L8E1 (0881 (LEE1L (L8R
OO 0701 0800 0814 0817 0818 8IS (818 0818 0818 0818
20 eba 00727 00748 0753 0754 0055 0755 735 L7350 L7353
A 05322 (eed8 0685 0682 0694 (6A95  LAYS L6eYG 0696 (.66
Lol 0449 0593 0627 0636 6349 06dd 0641 0641 (ed] (0.642
sl 0388 0534 0573 DAES (LA 0591 (0592 0592 (0.593 (.53
200 0336 (4s] 0525 0540 0545 0 0547 0545 0549 0549 0549
000 0079 0293 0348 03730 0384 0389 (392 0393 0394 0395
400 0108 w0 0241 0269 0285 0293 02095 0501 0302 10,303
5000 0072 130 0074 0202 020% 0 0229 0236 0240 0.242 0 0.244
GO0 D0ST 095 O3 OU1ss 0072 084 00192 00T 0200 0.202
TANY 0038 0072 0000 001220 0039 s 000a8 Ouled 00es 0007
S0 0029 (a6 007 D0us 0013 0125 0033 013v 0144 00147
Q00 0023 LMEs 04 008D 00 0105 0113 01e 0024 00128
PO 0019 U037 0053 0067 0079 0089 0007 00103 0008 00112
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongseit =

iae 1 LB LBz O
BT R ORRG

iee 1 LB LBz O
S ™ R TORR

Dt = q&eB z’B0O
» &R, RR 5

R = /L2+ZZ R, = /BZ+ZZ RSZ\/L2+BZ+ZZ
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

@ Phwong phéap gan ding xac dinh ng suat thang dirng

Q {
1. |- —E-—l-r-- - I )
27 ! Dep’th Z 1\ ; ‘
5 %’"I.x lll-ll '
AR SN ~.
|l«——B+2 - \*!a—B—E—H
)
Ao, = ’————g'_’

(B + Z)(W + Z)
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

2.3.9 Ung suat do tai trong déu phan bé trén dién tich hinh tron
2 Bén dwéi tam cua tai trong tac dung
R R e ot ol e j"'[fﬂ' elr {J'rk':l ;':'
£y 7 Load per unit irea = g L — — - s
'_' 'i' ' r ~ : . camdn ek 4 B
e : Ao, = | do. = | ‘-1-{'! =7 — dr dao
- [ “r=ll " |:'II_ :."I
! Ao, = q{i —.T 11' =-1-}
L Rz + 1]
| é u
'. ps, =9d1+m). 241 g
| A 2 A 2 2 -
‘ 8 [1+(R/z) f [1+(R/Z) J s
# . .I__,.-"'
( 3]
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

O diém bat ky

o, = qA" + B')

e o, = g[2vA’ + C + (1 — 21)F)
Ty = g[2vA’ — D + (1 — 2v)E]
I
Load = g/uni o = 1. =
oa qmmtlarea } | Tezs = Tap = E}'G
T [ 3
|
i
| : (0. + 0,) £ J(o. — a,) + (21,))°
UF — .. LS
2
X
- 5 'TD
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsukt T

Function A’

sib

b 0 (rL.2 0.4 0.6 0.8 | 1.2 1.5 2

0 10 L0 1.0 1.0 1.0 b ] 0 0

0.1 90050 HOT4E BB6TY B6126 TRTYT 43015 09645 02787 L0DR56
0.2 .BO38H 79824 17884 73483 63014 38269 (15433 05251 01680
0.3 71265 JOS18 HE316 62690 S2081 34375 17964 07199 2440
0.4 628061 62015 9241 AXT6T 44329 31048 ART09 08593 (3118
0.5 55279 54403 S5le22 AH448 8390 28156 18556 194549 03701
0.6 48550 AT691 AS078 A0427 JA3e76 (2558B 17952 A0010

0.7 .42654 41874 39401 35428 29833 21727 A7124 0228 4558
0.8 37531 6832 34729 1243 26581 21297 16206 A0236

09 33104 32492 30669 27707 23832 (19488 15253 0054

29289 28763 27005 24097 21468 17868 14329 09849 05185

[
1.2 23178 22795 21662 RGN0 AT6e26 (15101 12570 09192 05260
1.5 .16795 16552 ASRTT N A3436  (11R92 A0296 LOROAN D5116
2 10557 0453 0140 9647 L9011 08269 7471 D62T5 4496
25 07152 DT098 06047 6698 06373 05974 5555 J4880 A3TRT
3 05132 05101 05022 A4BE6 AAT07 04487 241 L3839 3150
4 L2986 02976 29GT 02802 2832 02749 2651 02490 02193
5 01942 JN93R MR35 N5T3
6 1361 01307 01168
T LHTLLS 00976 ANE94
5 00772 AMITSS L0703
9 00612 0600 L0566
10 00477 JHE65
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

sih

0.1 00211 ANN0E4 00042
.2 9 0167 D083 (0048 00030 DO020
0.3 00622 00250

0.4

0.5 013 L0407 L0209 A8 00071 D053 00025 00014 L0005

0.6

0.7

0.8

0.9

| 01742 L0761 00393 10226 00143 00097 00050 L0 2e 00018

1.2 01935 0871 D459 (0269 0171 00115

1.5 02142 01013 (548 AHF325 0210 00141 00073 00043 00027

2 02221 01160 659 A(H1399 00264 L018C  OR4 L0056 00036

25 02143 01221 AN732 (463 L0308 00214 0OLLS D065 L0043

3 AN19R0 01220 L0770 AMS035 0346 00242 00132 00079 051

4 01592 109 L0768 AMI536 L3R4 0282 00160 D0099 L0065

5 {H249 00949 ANT08 00527 03594 00298 0N79 0113 LHKT S

& L0E 3 L0795 0628 00492 AN3E4 00299 00188 00124 00084

7 K784 066l 0548 (k445 {360 L0291 00193 00130 L0091

B L0635 06554 00472 K398 10332 00276 (0189 L0134 00094

9 L0520 L0466 Daa0s N353 1301 00256 (0184 L0133 L0096
10 L0438 0397 0352 L0526 0273 00241

Afer Allvin and Ulery {19620,
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Function B’
sih
gb 0 0.2 0.4 0.6 0.8 | 1.2 1.5 2
0 0 0 0 0 0 0 0 0 0

0.1 LY852 0140 A1138 13424 BTG (3388 = 07899 — 02672 —.(N)E45
0.2 18857 19306 20072 23524 25983 (8513 - 07759 —.04448  — 01593
0.3 26362 26787 28018 29483 27257 JA0757  — 04316 —.04999  — 02166
04 32016 32259 2748 32273 26925 J2404  — 00766 —.04535  — 02522
0.5 A5777 A5752 35323 33106 26236 13591 02165 —.03455 —.02651
0.6 3783 37531 6308 2822 25411 4440 04457 —.02101

0.7 JB4RT 37962 6072 31929 24638 14986 06208 - 00702 —.02329
0.8 AR09] ST408 5133 30699 23779 15292 07530 (0614

0.9 36062 6275 33734 .29299 22891 15404 B30T L1795

| 35355 34553 2075 27819 21978 15355 09210 J2814 — 01005
1.2 31485 A0730 28481 24836 20113 14915 A0002 (4378 0023
1.5 25602 25025 23338 20694 7368 13732 A0193 15745 D1385

2 JATRED J8144 6644 A5198 3375 11331 (19254 L6371 02836
15 JA2807 12633 A2126 A1327 10298 L9130 7869 L6022 03429
3 (9487 (9394 05099 MB635 OBO33 07325 06551 5354 3511
4 L5707 N5666 05562 05383 L5145 (4773 N4532 M3995 03066
5 03772 03760 (3384 02474
6 L2666 02468 D968
7 L1980 D868 D577
8 01526 01459 01279
9 o2z 117 L1054
10 00924 ANETY
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

b 3 4 5 G 7 & 10 12 14

1] ] (1] ] ] 0 B (1] h] h]

0. —.00210 00084 L0042

0.2 —.00412 —00i66 —.00083 —00024 —00015 —.00010

0.3 —.00599 — 00245

0.4

0.5 —.00991 —.00388 —.00199 —0D0116 —00073 —00049 —00025 —.00014 - 00009
0.6

0.7

0.8

0.9

1 —0115 =00608 =00344 =00210 =00135 =092 = 00048 — 00028 —.0001%
1.2 —00995  —.00632 —.00378 00236 —.00156 —.MHOT7

1.5 —.00669 —00600 —00401 =00265 - 00181 —.00126 —00068 —.00040 - 00026
2 00028 —.00410 —00371 —00278 —.00202  — 00148 = 00084 = 00050 - 00033
25 00661 00130 00271 —=00250 —00201 —.00156  =.00094  — 00059 — 00039
012 0157 —00134  —00192 —00179  — 00151 — 00099 = 00065 = 00046
01515 0595 00155 —.00029  — 00094 —00109 —.00054 —.00068 —.00050
1522 L0810 0371 00132 0013 — 0043 - 00070 = 00061 - 00049
01380 D086T L0496 00254 00110 00028 —.000317  —.00047 - 00045
01204 L0R42 00547 00332 D01ES 0003 = 00002 = 00029 - 0037
01034 00779 00554 00372 00236 0141 L0035 —.00008  —.00025
J0EER 00705 L0533 3RA 265 {178 0066 A2 = 00012
00764 0631 L0501 00382 0281 00199

D WD OO =) O LA s Led

After Ahlvin and Ulery (1962).
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Function C
sth

b 0 0.2 0.4 0.6 0.8 | 1.2 L5 2

0 0 0 0 0 0 0 U 0 O

0.1 — 04926 — 05142 — 053903 — 07708 — 12108 02247 2007 (475 D536
0.2 — 09429 — 09775 — (10872 — 12977 — 14532 (2419 14896 ATRS2 (12951
0.3 — 13181 — 13484 — 14415 = 15023 — 12990 U198 13394 JAETG 04148
04 — 16008 — (16188 — 16519 ~ (15985 — 11168 01292 11014 10422 05067
0.5 — 17889 — 17835 — 17497 — 15625 — 09833 00483 08730 10125 05690
0.6 — 18915 — 18664 - 17336 - 14934 - 08967 - 00304 06731 09313

0.7 — 19244 — (18831 — 17393 — 14147 — 08409 — 01061 05028 08253 06129
0.8 — 19046 — 18481 — 16784 — .13393 — 08066 - 01744 03582 07114

0.9 — 18481 — 17841 — 16024 — 12664 — 07828 - 02337 02359 059493

I — 17678 — 17050 — (15188 — 11995 — 07634 — 02843  .0133) 04939 05429
1.2 — 15742 = (15117 — (13467 — 10763 — 07289 — 03575 - (245 03107 14552
1.5 — 12801 = 12277 = 01100 = 09145 = 06711 = 04124 = 01702 01088 03154
2 = 08944 — 08491 - 07976 — 06925 — 05560 - 04144 — 02687 — 00TRZ 01267
2.5 — 06403 — 06D6B -~ 05839 - 05259 — 04522 - 03605 - 02800 - 01536 00103
3 - (4744 — (M560 — 04330 - 04089 - 03642 — 03130 - 02587 — 01748 — 00528
4 — 02854 — 02737 — 02562 — 02585 — 02421 — 02112 — 01964 — 01586 — 00956
5 — 01886 — 0IRID — DI568 — 00939
6 — .0i333 — OIS — DOEIY
7 — NN — 00902 — DD6TE
8 - 00763 — 00699 — 552
9 — 00607 — AKMI3 — M52
10 — D038 — 00373
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

sfh

ok 3 4 3 f T B 1) 12 14

0o O ] 0 ] 0 0 }) ()] 0

0.1 0403 00164 M08

0.2 796 A325 L0 64 00094 059 0039

0.3 A1169 AN04R3

04

0.5 N1E24 ATTE 0300 00231 D0146 0098 00050 00029 D001E
0.6

0.7

0.8

0.9

1 02726 AN333 A7 26 A4 33 (O2TR RLATE. AR L0057 ANNI36
1.2 027491 01467 L824 LSO LDoaza D22
|.5 02652 570 L3S THISES (038G (266 4 LIRS L0039
2 02070 1527 L1013 0321 D62 L0327 L0179 00107 L0069
2.5 01384 01314 JMAET 00707 00506 00369 00209 0128 LHL LR
3 A0T92 A0 JMIERE 006HY 00520 L0392 0232 00145 LS 6
4 ANM3R AM92 00602 00561 D476 0389 0254 00168 LO115
5 = 00293 — 00128 AM)329 0039] {30 341 0250 00177 L0127
3 = (M0s — 00079 129 00234 DO2T2 L0272 00227 00173 LOO130
7 — MMIT - (MMED - (HCHR 00113 0074 CH2O 093 O01el L0128
) — 3931 — 00225 — K077 00024 D096 L0134 D157 (43 L0120
9 — 353 — 00235 - 00118 — 00027 00037 00082 0124 22 L0010

10 — (314 — 00233 — (13T — 00063 O30 RLEIEE)

Adter Ahlvin angd Wlery {1962,
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 0ngsukt 7

Function D

i

/b { 0.2 0.4 (1.6 0.8 | i.2 1.5 2

0 0 0 0 0 0 0 0 0 0

{.1 4926 {49095 5235 05716 L6687 07635 O 08 JNBO3 00691
0.2 09429 9552 OGS N0546 A1431 0932 L7139 03444 L1359
0.3 d3181 13305 4051 14062 N4267 12745 JRTHE [4817 L]9E2
0.4 6008 6070 16229 16248 5756 13696 A0248 L5887 L2545
0.5 ATHED A7917 7826 7481 6403 4074 JA0894 06670 3039
(0.6 AB2I15 N BEGT (18573 A TERTY 6480 A4137 J1iEG 07212

0.7 A9244 A9 32 18679 ATT82 JA6229 13926 A1237 07551 L3801
0.8 9046 18927 (18348 A7306 A3714 5548 NS 07728

0.9 84810 18349 ATT09 6635 5063 3067 0866 07748

I ATRTR A 7503 I6EE6 5824 4344 2513 10540 {7753 04456
1.2 15742 A561H 5014 4073 12823 A 1340 L9757 07484 04575
1.5 28010 A2754 2237 1549 A0657 A9a0E L8491 6833 4539

2 AR944 JO0R0 LB66E 8273 A4 L7187 (6566 L5589 04103
25 06403 L6565 06284 6068 05777 5525 05069 {4486 03532
3 14744 R34 04760 04548 14391 04195 (3963 (3606 2983
4 A2854 {02928 L2996 A2798 02724 02661 (2568 L2408 D21 10
5 O1886 A950 MELG L1535
f 01333 1351 1149
1 0990 966 AMIR99
& AN763 ATEY AT 27
9 RLI 0746 L0601
0

AH542 AMI506

— —
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

sih
b 3 5 6 7 8 1) 12 14

0 0 0 0 0 0 )] )] 0

0.1 0193 L0OKD 0004 |

0.2 384 L0159 D004 | 00047 AHN29 ANK20

0.3 02T Q024K

0.4

0.5 921 Q0390 0200 LIRS 00073 049 AMKI25 LK S 00009
0.6

0.7

0.8

0.9

I Olall 00725 A382 AKR224 A42 OO0 NS0 ANN29 AMKI L8
1.2 01796 O0DR3S 0446 AH264 AK169 NEVIRE !

1.5 AH9R3 0970 532 AM0320 L0205 AN 40 AN 3 JHHOE 3 ANN027
2 02098 D117 L6431 AMI398 0260 AT9 095 AMMI56 00036
2.5 02045 01183 717 SIS 00306 00213 A0S JNH0AE 00044
3 L9004 O1ER7 AN)755 LEwT 0034 242 AH133 AMKOE0 00052
4 1552 {1087 00737 AW)533 00382 JHI2E0 0160 L0100 00065
5 A1230 AHG39 0700 L0523 AM392 K299 LH)180 LK 14 00T 7
] AN976 AM7ER Ae25 L0488 3R] 0301 L1590 L0124 D00EG
) AMIT7ET A662 (542 L3445 L0360 0292 0192 L0 30 92
8 006410 0554 {77 AHM0E AM)332 0274 L0192 A3 0096
g 0533 00470 D04i5 (0358 (0303 00260 L0187 L33 00099
10 0450 L0398 00364 00319 AH2TH AK)239

After Ahlvin and Ulery (1962)
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Function E

sth
b 0 0.2 0.4 0.6 0.8 l 1.2 1.5 2
0 5 5 o 5 5 5 34722 22222 12500
0.1 AS025 449494 A4608 44173 A3008 39198 0445 20399 A 1806
0.2 A0194 A00434 305091 3B66( J6TOR 32802 26508 18633 A2
0.3 35633 A5428 3809 33674 J1578 2R003 23311 6967 0450
0.4 31431 31214 0541 29298 27243 24200 20526 15428 9801
0.5 27639 27407 26732 25511 23639 2119 18168 4028 09180

06 24275 24247 23411 22289 20634 (IB520 (16155 42759
.7 21327 21112 20535 JA9525 A B093 A6356 14421 1620 08027

(LB L8765 18550 AB049 17180 (15977 4523 (12928 10602
(.9 16552 16337 A5%21 A50179 (14168 12954 (11634 JA6E6
1 14645 14483 46100 (13472 12618 16l A0510 J0BR6S 06552
1.2 11589 (11435 11201 10741 0140 09431 (8657 07476 05728

1.5 OB398 08356 DB159 AYI8RS 07317 OTOEE 0661 1 587 (4703

2 05279 5105 05146 05034 A4850 {675 04442 A7 03454
25 03576 03426 03489 03435 03360 03211 03150 02953 02599
3 2566 02519 02470 (2491 02444 {2389 0233 AR2216 L2007
4 1493 01452 01495 01526 01446 01418 01395 01356 01281
3 AT 00927 AO0929 DO0ETS
f A0 D632 00629
7 A0 00493 66
h AM3EG 00377 00354
9 A6 00227 00275
10 A2 00220
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

sfh

b 3 4 3 6 7 8 10 12 14

05556 03125 02000 01389 01020 00781 00500 00347 00255

0

0.1 05362 03045 {1959

0.2 05170 02965 01919 01342 (0891 762

0.3 04979 02886

0.4

0.5 04608 02727 OI8O 01272 00946 00734 00475 00332 00246

.6

0.7

0.8

0.9

1 03736 02352 O1602 01157 00874 00683 00450 00318 00237

1.2 03425 2208 01527 D113 00847 00664

1.5 L3003 L2008 01419 O1049 00806 00636 00425 00304 (0228

2 02410 01706 01248 00943 00738 00590 00401 O0290- 00219

2.5 01945 L1447 L1096 00850 00674 00546 003TR 00276 00210

3 {1585 01230 00962 00763 L0617 00505 00355 0263 00201

4 01084 0900 L0742 0612 WS 043] AN313 AN23T  DDIES

5 A0T4 00673 0579 00495 00425 00364 00275 00213 0I6E

6 A5T4 00517 L0457 00404 00354 00309 .0024] L0192 00154

7 00438 00404 L0370 00330 0029 00264 00213 00172 00140

3 00344 00325 002497 00273 00250 00228 00185 00155 00127

9 K273 0264 00246 00229 00212 0019 00163 00139 00116
10 225 L0221 00203 00200 (18] 0171

Afer Ahlvin and Ulery (1962),
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Function F
sib
db 0 0.2 0.4 0.6 0.8 1 .2 1.5 2
0 5 5 5 5 5 0 -.34722 -22222 -.12500

0.1 45025 44794  439§] 41954 35789 A3B1T7T —20800 —.17612 = 10950
0.2 40194  3978] 38294 34823 20215 03466 —. 11165 —.13381 - 0944]
0.3 35633 35094 34508 29016  .20503 06372 05346 —.09768 —.08010
0.4 31431 30801 28681 24469 17086 06848 — 01818 — 06835 - 06684
0.5 .27639 26997 24890 20937 14752 7037 00388 —.04529 - 05479
0.6 .24275 23444 21667  .I18138  .13042 07068 01797 —.02749
0.7 21327 20762 (18956  .15903 11740 06963 02704 —01392 - 03469
08 18765 18287 46679 14053 10604 06774 03277 —.00365
0.9 16552 16158 14747 (12528 09664 06533 03619 00408

| 14645 14280 12365 1225 DERS0 06256 03819 00984 - 01367
1.2 11589 A 1360 A 0460 09449 7486 5670 3913 D1716 —.00452
1.5 .08398 DE196 07719 D6918 05919 (4804 03686 02177 L0413
2 05279 05348 04994 04614 04162 03593 03029 02197 01043
2.5 03576 03673 13459 03263 03014 02762 02406 01927 A 1TEE
3 .02566 02586 02255 02395 02263 02097 01911 —.01623 01144
4 01493 01536 01412 01259 01386 01331 01256 01134 00912
5 00971 01011 00905 0700
6 00680 L0675 00538
7 .00503 0483 0428
8 .00386 AMI3RD 00350
9 (K306 {374 00291
10 00267 0246
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2 Ongsudt T

sth
b 3 4 3 6 7 b 10 12
0 —.05556 —.03125 —-.02000 -.01389 —.01020 —.00781 —.00500 -.00347
0.1 —.05151 —.02961 —.01917
0.2 —.04750 —.02798 —.01835 =.01295 —.00961 —.00742
0.3 —.04356 —.02636
0.4
0.5 —.03595 —.02320 - .01590 —.01154 00875 —.00681 —00450 - .00318
| —.01994 —.01591 01209 =.00931 —.00731 —.00587 —.00400 —.00289
1.2 —.01491 —.01337 —-.01068 —.00844 —. 00676 —.00550 ‘
L5 —.00879 —.00995 —.00870 —.00723 —.00596 - 00495 00353 —.00261
2 —.00189 —.00546 —.00589 - 00544 —.00474 —00410 00307 00233
2.5 00198 —.00226 00364 - 00386 -—00366 —.00332 00263 -.00208
3 00396 —.00010  —.00192 = 00258 00271 —.00263 = 00223 — 00183
4 00508 002009 026 —- 0076 —00127 —00148 00153 - .00137
5 00475 00277 00129 00031 —.00030 —.00066 -.00096 - 00099
6 00409 00278 L0170 LO0ER L0030 00010 =.00053 = 00066
7 00346 0258 L0178 00114 L0064 00027 = 00020 00041
8 0029] 00229 00174 00125 {H082 0048 00003 —-.00020
9 00247 00203 L0163 00124 LO00RY (0062 00020 - .00005
10 00213 00176 00149 00126 0092 00070

14

— e

— AN)255

—.00237
—00219

—.00201
—.00183
—. (0166
—.00150
—.00120
—.00093
—.00070
— (0049
—.00033
=.00019

After Ahlvin and Ulery (1962).
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2 Ongsudt T

Function G
sih

b 0 0.2 0.4 (1.6 0.8 l 1.2 1.5 2

0 0 0 0 0 0 JIE3L 0 0 0

(1 B 00315 00802 01951 6682 31405 05555 L0865 00159
0.2 0 01163 02877 06441 d6214 30474 13592 3060 00614
0.3 0 02301 05475 11072 21465 29228 A8216 05747 01302
04 0 03460 07883 14477 23442 27779 20195 08233 02138
0.5 0 04429 09618 16426 23652 26216 20731 A0185 03033
06 0 04966 10729 17192 27949 24574 204096 1541

0.7 0 (5484 11256 AT7126 217972 22924 19840 12373 04718
08 0 5590 11225 16534 20381 21295 IR953 12855

e 0 (15496 A 0836 15628 8904 19712 17945 28881

1 0 05266 10274 14566 A7419 A819%8 16884 A2745 06434
1.2 0 04585 0883 12323 d4615 15408 14755 2038 L6B67T
15 0 03483 (66HE 09263 A1071 A 1904 1830 047 L7075
2 0 02102 04069 05721 06948 07738 08067 07804 06275
2.5 0 01293 02534 03611 4484 05119 L5509 05668 OD5117
3 0 00840 01638 02376 02994 L3485 {13843 04124 04039
4 0 (0382 0772 01149 01480 1764 2004 2271 2475
5 () 00214 (0992 01343 1551
B 0 0602 00845 01014
7 0 00396 D06ET
8 0 00270 L0431
9 0 0077 00347
0 0 00199 {0258
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5ib

0.1 00023 0007 00003
0.2 00091 00026 O0G 10 00003 00003 0002
0.3 002010 00059

0.4

0.5 00528 O0158 00063 (0030 00016 L0009 00004 L0002 00001

0.6

0.7

0.8

0.9

I 01646 00555 00233 00113 D62 00036 D0015 L0007 O0004

1.2 02077 00743 00320 0159 0087 005 ]

1.5 02599 01021 00460 0233 00130 D0078 00033 0016 00009

2 03062 01409 00692 0369 00212 00129 L0055 L0027 L0013

2.5 03099 01630 00886 0499 00296 00185 0082 L0041 00023

3 02886 01745 01022 0610 00376 00241 D000 00057 00032

4 02215 01639 01118 00745 00499 00340 00167 L0090 00052

5 1601 1364 01105 00782 560 00404 00216 00122 00073

6 01148 01082 00917 AH)733 0567 00432 00243 00150 L0092

7 00830 00842 00770 00656 00539 00432 00272 00171 00110

8 00612 00656 00631 00568 00492 00413 00278 L0185 00124

9 00459 00513 00515 0485 00438 00381 00274 00192 00133
10 00351 00407 00420 00411 00382 00346

Aler Ahlvin and Ulery (1962
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Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

Thi du

The flexible area shown in Figure 9.19 is uniformly loaded. Given that g =
150 kN/m?, determine the vertical stress increase at point A.

|-l€ mm :-|

I [5%m = r;;:ly"
im A
|
l ' /
L

- - - w "

Pleor

g = 130 kN/m-
I I |

Figure 9.19 Uniformly loaded flexible area
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2 Ongsudt T

Solution
ﬂ-ﬂl"? = .&ETE:!:l + ﬂ.'l'.rl-[:_: =t &ﬂ'ﬂ_ﬂ
\ﬁ' .
A 1.5m 1
Ared | L"l.l:[.“,./' -Iﬁl'.]'.--'_:l = (1) I!!{]. - T, 7}
- ! 2 (Riz) + 1]
R=15m,z=3m,andqg = 150kN/m’
150 1 o
N — ame — — — 2]..3 k]ﬁ,‘”l &
- i AT 2 {] [(1.5!3]1 + ’I]""} m
\ 1lll.j m Arean 2
e
1
Ay, = A ,
|""_ 8 m - |ﬂg-flj Ta2) T
m=-— = (.5 u—§=26?
j"ﬁ.-i.ﬁl - 3
_ - — B )
r A [.5m Arca 3 —-k I; = 0.1365,
_ ¥
e 8§ m—— -] Aoy = Ae ) = gls = (150)(0.1365) = 20.48 kN/m*
A, = 21.3 + 20.48 + 20.48 = 62.26 kN/m*
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@ Phwong phéap biéu dé Newmark '

5>
%%
l.:oé
=
“.‘.,‘ﬂ \
SREE
.=
~ [
Q=
(I
o[

SEESOA]
. ' 0.0 0.00
0.1 0.27
6 0.2 0.40
0.3 0.52
Influence factor 0.4 0.64
0.00 0.5 0.77
0.6 0.92
0.7 .11
,, 0.8 1.39
Ds,=N"q I 0.9 1.91
1.0 o
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2 Ongsudt T

2.3.10 Ung suat do lwc tap trung ngang
A — .
[ F 1
Y S h PR T _ 30w
A i 7T 2aR
\ i 2 20k IR + 2 ]
" _0x (3, ,u—-vl;[j_r', 2)
'-,I Oy = lﬁlqﬂ{ﬂ! (] <¥) (R + 7\ H'[R:":I_‘
’ .iﬂ:yz'l
Qx| o u-22R[. YOR+2
R TNl M T ETT)
v y [3€ (1= 2uk [I CAR + 2 J”
. R\ K IR+ RR + 2)
30 ¥z
" o B
. 22 e
T am R
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2 Ongsudt T

2.3.11 Wng suéat do tai trong dwong thang nam ngang

29
: in
g/unit length T = T sin 0

- = =
- L]
. R g ® LI
- s "

UBZD

Trg =

In the rectangular coordinate system,

2q .rz:
T, =
' {.-1 4+ EI}E
2 X
o, = 1

()

v o, = vio, + 0.).
z
5
I 2g xz
- T (xX + 9)?
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Values of o /(g/2), 0, /(g/2), and 7, /(q/z)

xlz af(g/z) o /(glz) T/(q/z)
0 0 0 0

0.1 0.062 0.0006 0.006
0.2 0.118 0.0049 0.024
0.3 0.161 0.0145 0.048
0.4 0.189 0.0303 0.076
0.5 0.204 0.0509 0.102
0.6 0.207 0.0743 0.124
0.7 0.201 0.0u984 0.14]
0.8 0.189 0.1212 0.151
0.9 0.175 0.1417 0.157
1.0 0.159 0.1591 0.159
1.5 (0.090 0.2034 0.136
2.0 0.051 0.2037 0.102
3.0 0.019 0.1719 0.057
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2.3.12 Wng suéat do tai trong dwong thang nam
ngang bén trong khoi dat

2 Ongsudt T

x
_gx I (z—d) d?~ 72+ 6d;  8dzx*
d 7z ﬂ{Z(l—v][ r rd * rs ]
1 2v [l_i_ciz{d%—;
: "!,: : s 1 = (r1 3 ri
e _gx 1 X X+ 8dz + 6d*  8dz(d + z)?
== =+
d oa {2{I - v) [r‘f‘ rs * r$
g/unit length 1—2v | 1 N 3 4xd+2)
¥ Ai A1 - v | ri 3 rs
g . =4 ! @ —dx’  (2dz+ X¥)d +2) _8da(d + ¥’
Xz T 2(' - l-"} J"? r‘;; rg"
Plxz) 1 - 2v I:;—a'+33+a'_4z(d+z)2
41 -wvy| ri ri ri
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2 Ongsudt T

2.3.13 Ung suat do tai trong phan bé déu hinh bang nam ngang

-

2 77" (x — 92
f¢————B = 26— UI_JJ‘IE_;' [(x — 5> + 373 s
ds i==h [I ':i'} L ]
. s o ]
gq/unit area 3
==, - 100x2
TN A wl(* + 22 = b) + ab7
\\\ \\
\
\\\R R, 4 29 (" (x— ) J
I\'\\ \\\ U;_ - J U,t - - J: . {-(x - S:lz + .:-__y]: 5
S o &
~
‘K/\;\ g [2 303 1 (x + b)* + 72 abx7’
) - = . 5 3 3 3 1,3 3.2
SN m (x —b)y +z7 (X + 7= b))+ 4br
Plx,z 5y 5=+ s
T.r:EJde :-—EJ. (x —,““ S ds
LI [((x — )" + 7]
: =9 |tan-' —2 _ tan-t 2 2bz(¥* — 7 = b)
T x— b x+ b (-1': + :2 - bEJE + 4b1:3_
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2 Ongsudt T

fo—5 - 26—
ds
g/unit area st o. = 9 [sin a sin(a + 28)]
v
[—= — db| —»x
+,*‘.\~_::\_‘: el .+'«-.:,:.:*,.:.\;:. St _:,’. * -
SN NEEERE g RT . ‘
N \ o, = — 2303 log —5 — sin a sin(a + 29)
N \ ™ R
AN R )
RI 2\
~ \ q .
IR N T. = — [o0 — sin a cos(a + 28)]
Y (-; i
.
\
\\\\\
P(x,z)

v

Z
TS Nguyén Minh Tam BM Pia Co’ Nén Mong 89

\ /i ad 2 Anon
Vle'tﬁ'a ImMrari.OUIlTmI



Céng Ty Thiét Ké Xay Dwng Phuvong Nam

2 Ongsudt T

2.3.14 Qua Bau bong Ung suat

Diameter =B B

L

Uniform pressure, P | Uniform pressure, P

IEEEEREEREREI EERENERE!

1
L J

\ 0.9P 0.95P / 0.01P
oo 0.9P o
058 / 0.7 . 0.5B
g,gg 0.8P 0.05P
\ 0.4P 0.7¢ \

10B \
G.EEP\
158 \

[/

1.0B
02P 05P '/_/ \ 0.1N
0.4P

/ 0.2P
0.1P 0.3P
208 2.0B
(a) Circular footing (b) Strip footing
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Plate loading test Proposed foundation WMW’J#M
Y

'\
\
\

\

\

\
I
|
i
I

Mustration of how a plate loading lest may give misleading results.
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2.4 Ung suat trong nén khéng dong nhat

Aa, in percent of uniform foundation pressure

0 50 100 0 50 100 0 50 100

Ratio of Z/H

E = modulus of elasticity for soil

Beneath center For X =R/2 Beneath edge
(X =0)

(X =R)

Sw thay déi wng suat bén dwéi mongtron (H = R)
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2 Ongsudt 7

2.5 ng suat dwédi day mong

@ Dat bt

4 Contact stress

Contact stress
.~ (tlexible)

Y Settlement profile
Settlement profile (flexible)
(rigid)

Contact pressure and settlement profiles for foundations on clay.
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2 Ongsudt T

@ Dat cat

T Contact stress
L7 " (rigid)

2~ Y

Contact stress
(flexible)

e — o — — —

Settlement profile
Settlement profile  (rigid)

(flexible)
Contact pressure and settlement profiles for foundations on sand.
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