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PHAN TiCH TAI LIEU TU TELLUA BANG PHUONG PHAP VONG MOHR

Nguyén Thanh Vin, L& Vin Anh Cuong
Truong Bai hoc Khoa hoc Tu nhién, PHQG-HCM
1. TENXO TONG TRO

Gia sir song phang phan cyuc dlip, c6 c&c thanh phan E,, E, va H,, H, truyén thang xuéng
mat dat c6 z = 0 vado tir tham caa chan khong 1a my = 1.

Trong mdi truong dat d4, nhirng thanh phan cua truong dién, truong tir quan hé tuyén tinh
qua tenxo tong tré Z ; Zla mot ma tran phtc phu thugc vao tinh chét dﬁln diclfen cuamdbi truong va
tan sb. Day |a mot tenxo ném trong mat phang xy, dugc thanh 1ap tr E, ,H, goi la tenxo téng
tro. Voi: E, =E,1 +E, ly )

=H L +H,1
ELK;IV ;Iz la céc vecto don vi trong hé toa do vudng goc Descartes, Elz huéng xubng phia
dudi.
Téngtré Z dugc xem nhu méi lién hé girahai thanh phén H, va E, vaco 4 thanh phan,
déng vai tro nhu mot ham truyeén:
. &, Z,u . E,=Z H,+ZH,
258 20V £ iz 4 ez M
yX y yx© X y 'y
Céc thanh phan Z
ctiado dan dién theo chiéu sau va chiéu ngang.
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XX ?

Z,,, ZyX ,Z,, thay doi tir dieém nay sang diém khac phan anh sy thay doi

2. TINH CHAT CUA TENXO TONG TRO

Tinh chét cuatenxo £ tlly thudc vao loai md hinh, chiing talan lugt xem xét cac md hinh 1D,
2D, 3D.

+M® hinh 1 chiéu: Trong mé hinh ndy d6 dan dién chi hay doi theo chiéu sau z, duoc goi la
md hinh 1D ma mé hinh phéan 16p ngang cia Cagniard la mot truong hop. Trong mé hinh 1D,
theo hudng bat ki caatruc toadd Zxx = Zyy =0vazZxy = —Zyx = Z, nén

e0 Zu
&z of @
C6 thé néi rang céc thanh phan Zxy, Zyx cuatenxo tong tré lién quan dén sy thay doi do dan

dién theo chieu ngang.

+M®6 hinh hai chidu: Lamé hinh trong d6 do dan dién thay ddi theo truc z thing diung va theo
mot truc ngang x hoic y. Theo truc ngang thi S = CONSL gyoc goi 1a tryc ddng nhat. M hinh
nhu trén goi 1a mé hinh 2D. Trong mé hinh 2D truong phén cuc dién tir dugc chialam hai truong
hop:

1.Song song hoic E-phan cuc (trudng dién phan cuc doc theo truc ddng nhat (ciu tric))

2.Vudng géc hay H-phan cuc(truong tir phan cuc doc theo truc ddng nhat (thing géc véi ciu
trac)). Trong do sAu, trudng phan cuc song song hay thing géc dwoc goi 1a song song // hay thang
goc "

Z=
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n - . . . :
27,2 |acéc thanh phan song song va thang géc cua tenxo tong tro. Vi vay tenxo tong tro

Z ¢ dwong chéo bang khong.

A eO Z"u
Z= U
e‘Z 0

4
+M® hinh ba chiéu: Trong mé hinh ndy d6 din dién thay doi theo truc thang dung z vatheo ca
hai truc x,y. M6 hinh ndy dugc goi 1a3D.

Tir sy dadang cia cac mé hinh 3D, ¢6 thé chiaramd hinh ddi xing truc 1amé hinh co tenxo
tong trer don gian nhét. Gia sir tryc X thang goc Vi truc déi xang, ¢ day 20124 13 thanh phan
hudng tam vathanh phan tiép tuyén cua tenxo tong tro, nghia la trong trudng hop ndy tenxo téng
tré 6 duong chéo bang khong.

2 e 0 Zrl‘:l

Y

e— Z, 0y ®)

~ Néu quay truc toa d thi md hinh 3D d6i xiing truc va mo hinh 2D c6 ciing mot dang tenxo
tong tro.

3. PHUONG PHAP VONG MOHR

Vong Mohr dugc biét trong dia vat Iy nhu mot phuong phap dé bicu dién méi lién he gitra sirc
cang ngang va nén binh thuong trong mot vat the bi tac dong boi mot luc co hoc. Trong bai nay,
vong Mohr duoc dung dé phéan tich gia tri tenxo tong tré tir tellua, va nd cho ta cai nhin rd rang
honvé £, vé tinh chét méi truong.
Z, u

XX

Matran ;W
Tir tinh chét quay caatenxo dugc thé hién qua céc cong thirc:
Z u

Z@)= e
Z, 2
Z,=2Z,+ ngin2a +Z,cos2a -Z;<y =Z,+Z,c082a- Z,sn2a
Z,=-Z,+Z,c0os2a-27,sn2a Z,=27,- Z,;sin2a - Z,cos2a
_ny'zyx _ZXX+Zyy _ny+zyx 5 _ZXX-Zyy
1= A4 2 - A4 3 4 4 = 5
Z1,Z2 bit bién véi phép quay
A = Ar +iAq, Ar laphan thyc, Aq laphan 4o.
Talan luot c6 cac phuong trinh duong tron ciia phan 4o va phan thyc.

g%xxr' ;(Lxr+zwr)g+ gzyr' ;( yr - Zyxr) 84( yr Zyxr)2+ i( xr Zyyr)2

e oy ni?

=R2 (6)
U
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Zou 52t 2l + Eonm S0 20 = G2 S+ {2 2 i o ()
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XY eting €6 moi lién hé phuong trinh vong tron Mohr tuong tu Z'xx va Z'yx.
: 2 ' 2 _ 52 2
(2, +z) +(z, - z,f =22+ 2

=R2 (8)

Xét cac truong hop dac biét:

v & Zu

“Te 7 of -
1D € U: vong Mohr 1a 1 diém nam trén truc Zxy vi R = 0,vaZxx =0

% @O Z,0

=é U

2D: gyx O

: vong Mohr 1& mot vong tron c6 R* 0, tam dudng trdn ndm trén truc
Zxy

3D: Vong tron Mohr cé ban kinh khéac khdng va tédm dudong tron 1éch khoi truc Zxy. Su 1éch
tam duoc thé hién quathong sé goc €. € cang lon thi sy bit déi xtng cang cao.

Zo+Z,
vei tg9 = L L )
Bay thanh phan bét bién:
1.ZL lakhoang céch tir tam ciia duong tron dén tam 0.
1 ]1
L — 2 2
Z _E (Zxx +Zyy) +(ny - Zyx) 2 (10)
| = arcs 2eC o
‘ o ’ =arcsing— -+
2.1 gbc do dic tinh 2 chiéu hoac la sy bat dong nhat cia mactran: el o (11)

3.9 lagoc do sy vo huéng caiamatran, 9 khac 0, thé hien tinh bat dbi xing caamoi truong .
z",1.,9

4. db

cho ca thanh phan thyc va 4o ciia ma tran.va nhu vay ¢ sau thanh phan bat bién.
tham s thé hién phin ndo sy ba chiéu caa ma tran, lién két phan thuc va phan 4o cua
matran:

: (12)
L L
Cé\cthamsézr 108, Zq.1 g.9,,do dugc biéu dién trong hinh tron

~ THUC A
£5% 'y
i B |z
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Hinh 1: Biéu d6 vong Mohr

4. UNG DUNG PHUONG PHAP VONG MOHR

Phuong phap vong Mohr (7 thong tin) cung cap cho chiing tacéi nhin tong quat vé mirc d¢ bat
dbi xitng méi trudng theo hai huéng phan thuc va phan ao. Chang téi chi biéu dién theo phuong
phép vong Mohr.

Ap dung trén hai md hinh ba |6p chira bat dong nhat ba chiéu 1an luot voi cac thong sb vé moi
truong nhu sau. Ca hai md hinh déu dugc khao sét véi chu ky la 2,6 gidy va bat dong nhat ba
chiéu hinh ovanh (8lip) c6 béan kinh truca =15 Km, b =5 Kmvado dan dién Sc ¢ tam élip vado
dan dién bén ngoai éip laSo

MO hinh 1:

F1=100\WM; T2 =1000WWM; M 2=1 VWM

S0 =10 (S/m); Sc =100 (S/m)

h1=1 Km; h2=200 Km

MO hinh 2:

r,=100Mim; r ,=1000\\m; r ;=1\A\m

S=100(S/m); S;=10(S/m);

h;=1 Km; h,=200 Km

— m
| R —)
i S )
| r

1 508/t | N Ll
h
] r 2 2

r 3
Hinh 2: Cach bo tri diem do Hinh 3 M6 hinh

Phén tich hai mé hinh

+Tai nhitng vi tri diémdo 1, 2, 3, 4, 7:

Phuong phap vong Mohr: tam duong tron ciia ca phan thyc va phan o déu nam trén truc Zxy
nén thé hién tinh chat 1D, 2D caa mdi truong.

+ Tai nhitng vi tri diémdo 5, 6, 8, 9:

Phuong phép vong Mohr: Tam duong cia ca phan thuc va phan ao léch khoi truc Z,, va xut
hién goc g, va g, nén thé hign tinh chat 3D ciiamai truong rd rét.

Quaca sy ph@n tich vong M’ohr trén hai mo hinh, tadéu nhan dugc tai nhitng vitri 1, 2, 3,4, 7
la nhirtng diém nam trén truc d6i xung cia moé hinh &lip co tinh chat 1D, 2D cia mbi truong. Tai
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céc vi tri 5, 6, 8, 9 thé hién sy bit ddng nhit. Tir d6 ta dé thiy ranh gidi gitra sy dong nhét va bat

ddng nhit qua duong ndi 3,5, 7.

Bang biéu 1. MO hinh 1, cacthamsd Z,1 |, g,,Z;,1 ,.9,.,db

-
-

st |z Zg » F 0 % db
1 0.00826 | 0.002995 | 15.01548 | 18.59429 | -0.01078 | -0.00528 | 0.023585
2 0.017 0.008995 | 7.095846 | 9.631756 | -0.00275 | -0.00415 | 0.113421
3 0.0274 0.01675 | 15.23471 | 5.997076 | 0.001234 | -0.00301 | 0.117102
4 0.00958 | 0.00364 | 15.25101 | 12.21253 | -0.01726 | -0.00906 | 0.025411
5 0.019161 | 0.01 0.83842 | 8.877123 | -1.94402 | 3.589201 | 63.37135
6 0.029343 | 0.017153 | 16.59395 | 6.221041 | -5.65231 | 1.08732 | 38.7022
7 0.0353 0.01795 | 18.32747 | 2.714242 | -0.00022 | 0.003383 | 0.402801
8 0.036144 | 0.019301 | 16.63201 | 4.055376 | -4.12515 | 0.667926 | 33.76687
9 0.035786 | 0.020051 | 12.39788 | 2.400745 | -3.98181 | 0.507219 | 133.1973
e S S SR
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Hinh 5: Vong Mohr thuc vaao (M6 hinh 2)

Hinh 4: VVong Mohr thuc vaao (M6 hinh 1)
__: Phanthuc ___:Phinao

__:phanthyc __:phinao

Bang biéu 2: M6 hinh 2, cacthamsb Z1 1 ,,9,,Z; .1 ,9,,db
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0.03155

0.01145

22.65014

5.261591

-0.00307

-0.00491

0.023689

0.01495

0.005315

4.027434

5.23559

-0.00125

-0.00278

0.004403

0.009685

0.003205

7.803551

6.539293

-0.00084

-0.00157

0.054229

0.026

0.008845

17.68876

0.680182

-0.00486

-0.00994

0.116285

0.013675

0.004361

7.048108

5.118766

-3.49218

113

134.5329

0.009685

0.002874

8.39563

8.788076

-2.54776

4.659358

14.49536

0.00951

0.002085

8.404572

14.58401

0.000904

0.00371

0.167392

0.009322

0.00208

6.538567

13.67291

-1.19554

3.77742

13.75901

©| O N| O g | W N =

0.009131

0.002046

4.713924

12.49449

-0.9538

4.484606

14.17629

5KET LUAN

Céc bat bién quay va dic tinh theo huéng ciia cau tric dia chat o thé xéc dinh duoc bang
phuong phap vong Mohr. Do d6, thdng tin thu thap dugc tr tenxo tong tré cho ching ta day du
dir liéu de két luan duge méi truong la 1D, 2D hoac 3D.
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