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TOM TAT

Tinh todn sirc chiu tai nén dat theo cdc phirong phdp 1y thuyét nhie coc HPC, coc Atlas, coc xodn
vit (CFA) cho cdc két qua khdc nhau va cé thé bé tri hop Iy s6 heong coc trong dai méng cho timg logi coc.
Két qua, thé tich bé tong coc khoan nhéi so véi cdc loai coc khdc déu Iém hon nhiéu, mirc ting I6n nhat
la 94,85% so voi coc HPC @600, coc khoan nhéi ®1000 c6 K,= 8,03 nho nhcft, con coc HPC @600 co
K,= 170,98 la l6n nhat, logi coc HPC D600 la hiéu qua kinh té vé khoi heong bé tong phan ngam nhit,
thoi gian thi cong nhanh.

Tir khéa: coc HPC, coc Atlas, coc xodn vit (CFA), stic chiu tai than coc tang lén, nén dat cat, thi
nghi¢ém xuyén tinh con CPT.

ABSTRACT

A Solution of reasonable Pile Cap Foundation Structure for the Underground of Construction
with Average Load in sand foundation of the coastal area of Quy Nhon City, Binh Dinh Province

Calculating the load bearing capacity of piles according to theoretical methods such as HPC pile
method, Atlas pile method, and Rib pile method (or Continuous flight auger pile method, CFA) yielded
different results, enabling these pile groups to be more reasonably arranged in the pile cap than the bored
pile method. As a result, the concrete volume of bored pile is much bigger, the largest increase to be 94,85%
compared with the HPC pile method, which the bored pile value (@1000 - values) with K , = 8,03 is the
smallest, while the Atlas pile value (D660 - values) with K , = 170,98 is the biggest. The HPC pile value
(®600 - values) has the high values of concrete for the underground to be built economically and fast.

Keywords: HPC piles, Atlas piles, Continuous flight auger piles (CFA piles), increase level of
bearing capacity of concentrically ribbed pile shaft, sand foundation, cone penetration test (CPT).

1.  Ditvan dé

Cong nghé thi cong coc khoan nhoi cho cac cong trinh nha cao tang hay cac cong trinh
cau duong hién tai & cac nudc trén the gidi... dd duge st dung pho bién tir trudc nhitng nam
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1970, loai coc nay c6 suc chiu tai cuc han rat 16m, sau khi ha coc va ép nén coc thi nghiém ngoai
hién truong bang cac phuong phap trong thdi gian ngan luén ton tai mot sé khuyét diém, khong
danh gia hét stic chiu tai ctia coc sau khi thi cong, cling nhu anh huong dén maéi trudng xung
quanh vi luong dat nén va dung dich thai nhiéu, tiéng 6n 16n, rung dong manh lam anh hudng
dén cac cong trinh 1an c4n, mat nhidu thoi gian thi cong, dic biét 1a cic cong trinh c¢6 ting ngdm
[4], [10], [13]. Vi thé, giai phap mong hop 1y cho nha co tai trong trung binh trong nén dat cat
xen kep khu vuc ven bién duoc cac nha khoa hoc Tomlinson (1977); Taylor (1995); Bond .A.J,
Hight .D.W, Jardine.R.J (1997); ZhangD (1999); X.Xu (2007); Senghani (2008); Flemming va
cong su (2009); McNamara (2011); GeoForum (2012); Rohit jay Gorasia (2013); Hua Thanh
Than (2015); phuong phap UWA-05 (Jardine et al - 2015)... tiép tuc nghién ctru ly thuyét, mo
hinh thuc nghiém, dua ra mot s6 cong nghé thi céng coc dé khic phuc mot sé khuyét diém trén
[1-4][7-13]. Tt do, dé xuét mot sd loai coc cu thé dé thi cong trong cac truong hop khac nhau.

O Nhat (JIS A 5335-1979; JIS A 5373-2005) da str dung coc bé tong ly tim Gmg suat trudc
HPC cho nhiéu céng trinh ha tang cau cang va cong trinh nha cao tang lam giai phap téi wu vi
san xuét hang loat, chat luong coc dam bao chét luong, tang tudi tho cia hé théng coc va giam
khdi luwong bé tong trong khi strc chiu tai doc truc cta coc loai nay twong duong voi cac loai coc
bé tong cdt thép truyén thong khac, voi tinh ning wu viée nhu trén, tai Viét Nam da cho ra doi
TCVN 7888-2008 (tiéu chuan san xuét coc bé tong ly tim tng suét trudc) va di thi cong nhicu
cong trinh & TP. H5 Chi Minh, Thu d6 Ha Noi, TP. Pa Nang, Binh Pinh, ... loai coc nay dugc dé
cap tinh theo nhiéu phuong phép, tai Viét Nam c6 thé tinh theo TCVN 10304-2014 “Méng coc -

e
A%

tiéu chuan thiét ké” [11], tiéu chuan nay khong tinh theo diéu kién thi cong thuc té nhu chua dua

hé s6 A _ ;s stc khang mii trung binh 4, b IFR . d0 nham trung binh xung quanh coc R, ,.

Trong bai bao nay, tac gia tinh toan coc HPC theo phuong phap UWA-05 (Jardine et al - 2015)
[4][13].
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Sa db coc xodn vit (CFA)

Hinh 1. Quy trinh cong nghé thi cong coc

Dbi v6i coc Aslat da duge cong ty Flemish (1960) va Tomlinson (1977) [9] nghién ciru,
mot loai coc dang xo4n vit ¢6 16ng thép lam cbt va duge tiép tuc hoan thién theo nhiéu thi nghiém
RJGO + RJG22 [9], nhiéu d& xuét cho rang loai coc ndy c6 kha ning mang tai 1én hon coc truyén
thdng, than thién voi moi truong, it tiéng on, dudng kinh coc tir 360mm dén 610mm, khoan sau
dén 22m, ddu miii coc dang hinh nén c6 goc 60°, strc chiu tai coc thiét ké du doan tir 900 kN dén
1700 kN, loai coc ndy co6 thé khoan sau hon tity vao dia chét dat nén, dic biét 1a nén dat yéu [7]
[12]. Strc chiu tai ciia coc phan gin (xoan ¢ hodc dong tim) ting thém 8% [9].

Déi véi coc xodn vit theo TCVN 10304-2014 “Mong coc - tiéu chuan thiét k&” (dich tir tiéu
chuin SP 24.13330.2011 “Méng coc” ciia Lién X6 cii [11], cling 1a mot loai coc CFA [12], theo
Flemming (2009) [12] coc nay c6 duong kinh 300mm dén 750mm, chiéu dai toi da 30m, stic chiu
tai coc thiét ké tir 350 kN dén 2500 kN, con theo GeoForum (2012) [12] thi dudng kinh va chiéu
dai coc loai nay con 16n hon tiy theo timg loai dat. Loai coc than thién véi méi trudng xung quanh
vi lugng dat thai it, giam tiéng 6n khi thi cong.
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Nhin chung, cac nghiéu ciru vé coc déu dé ra hudng di sau tiép cin dén kha ning ting sirc
chiu tai than va dau mii coc cho nén dat theo thoi gian, cling nhu tang tudi tho cua hé théng coc
dudi nén dit cong trinh, hidu qua kinh té khi lwa chon méng hop 1y, dang ki thuat va dam bao chit
luong, giam tiéng 6n, it rung dong, khang chan t6t, khong anh hudng méi trudng xung quanh cua
khu viyc nén [4], [7], [9], [10], [11], [12], [13].

Gidi han ciia bai béo 1a ap dung tinh toan két ciu dai coc méng ctia phan ngam cho
cong trinh Tru s6 lam viéec Khu Hanh chinh thanh phé Quy Nhon; sé 30 dudng Nguyén Hué,
TP. Quy Nhon tinh Binh Dinh, nham tim ra sirc chiu tai ciia coc theo cac phuwong phéap va déanh
gia hiéu qua kinh t& phan két ciu ngdm cho cong trinh loai nay.

2. Ly thuyét tinh toan strc chiu tii coc don

2.1  Strc chiju tai cuc han ciia coc HPC

Theo phuong phap UWA-05 (2005 - 2008) [4][13] thi:
Strc khang miii coc q, vasuc khang than coc f dugc tinh nhu sau:

qjl,:vg —015+045.4, (1)
f(z)=0.tan(5,)= %(a + Ao, ) tan(s,) )
c,..= %.{mw{% ,2)}_0’5 (3)
Ay = l—IFR{g—’i} @

0,2
IFR . =min|l, b, (5)
L5

Theo Lehane va Jardine (1986) [3] g suat than coc ting thém la:

Acrd, = 4G(RCLA/R) N Ao-rdvz 0’04% (6)

Trong do: f/f_ - ti ) hiéu chinh, léy f/f =1 cho coc chiu nén; R , - gid tri 4§ nham trung
binh xung quanh mé hinh try coc, lay R, , = 0,0lmm theo Chow (1996) [3]; R - ban kinh coc
HPC.

Strc chiu tai cuc han cua coc:

0,=0,+0,=uf[f(2)dz:+ 4,4, (7)

Trong d6: u - chu vi coc; I - chi€u dai 1am vi€e cua coc; f(z) - luc ma sat don vi; Ap - tiét
dién mi coc; q,- suc khang miii coc tai do sau L.

2.2. Surc chiu tii cuc han cia coc Atlas

Strc chiu tai cuc han ctia coc Aslat theo Meyerhof (1951) [7]
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Q,=2Q+Q,+XQ +XQ, - W ®)
—Q, =uXf.l + q,A, + w7+ Zq, A, - W )
Trong d6: 2Q, - strc chiu tai than coc (kN); Q, - stc khang miii coc (kN); ZQ_ - téng stc
chiu tai phan xodn (kN); 2Q, - tong stc khang miii phan xodn (kN); W - trong lugng ban than
coc (kN), W = YbrAp'lc'
Béi véi ddt roi (Meyerhof (1976))
q, = kl.Np; f=k,N_ (10)
Trong do: k, - hé s0, lay k, = 120 v6i coc khoan nhoi; N - chi s6 SPT trung binh trong
khoang 4D phia dudi va 1D phia trén mili coc; k, - h¢ s0, lay k, = 1 v6i coc khoan nhoi; Ns’i - chi
s0 SPT trung binh cua 16p dat thur 1.
Doi véi ddt dinh:
q,=c, N;f=oc, (12)
Trong do: ¢, - cuong do stc khang khong thoat nude cua 16p dat dinh thir i; ¢ - cuong do
suc khang khong thodt nudc tai dau mili coc; N, -h¢ s6 khang, theo Fleming (1992) thi N, =6;
o - hé s6 tra biéu d6 (theo phy luc A cua tiéu chuan AS2159-1978), Hinh 2.
Theo Rohit Jay Gorasia (2013) [9] dé nghi stc chiu tai cuc han cia coc khi goc xo4n bét
ky, Hinh 3:
Q,=ZQ,+Q,+XQ +InQ,~W (13)
—Q,=uXfl+q.A +w Ef 1"+ 3n.q A -W (14)
Trong dé: 1 - hé s6 goc xodn, = -0,222.1n0 + 1; 0 - goc xoan, 6 = 90° - i véi i = tg(w/h);
w - chiéu rong xodn; h - chiu cao xodn than coc.

2.3. Strc chiju tai cwe han ciia coc xoan vit

Stre chiu tai trong nén cuc han cia coc x0dn vit (CFA) [11] duogc tinh:
R, = yc.(Rq +R) (15)
Trong do: y_ - h¢ s6 diéu kién 1am viéc; Rq - sttc khang ctia d4t dudi miii xodn vit; R, - stic
khéang cua dat trén than coc xoan vit;
Stic khang c’ﬁa dat dudi miii coc xoan vit: R =(0,.c, + 0,y .h).A;
a,, o, - h¢ s6 khong thir nguyén; ¢, - luc dinh don vi;
Y, - dung trong trung binh cua dat nam trén mii vit; h, - chiéu sdu miii vit;
A - dién tich tiét dién ngang miii vit, tinh theo duong kinh ngoai khi coc chiu nén.

h=d
Stc khing trén than coc xoan vit: R, = uz Sl
0

Trong do: f, - cwong do strc khang trung binh cta 16p dat thtr i trén than coc; u - chu vi than
coc; 1. - chiéu dai doan coc trong 16p dét tht i; h - chiéu dai than coc ngdp trong dét; d - duong
kinh mi vit.
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3. Két qua thi nghi¢m va xdy dung mdi twong quan

Thi nghiém mot cong trinh thudc dia ban TP. Quy Nhon - tinh Binh Dinh.

Cong trinh Tru s¢ 1am viéc Khu Hanh chinh thanh phé Quy Nhon; s6 30 dudng Nguyén Hug,
TP. Quy Nhon tinh Binh Dinh. H¢ coc mong BTCT c6 duong kinh @ 1000mm (coc khoan nhoi).
Muc nudc ngdm sau 2 mét.

3.1. Tinh toan két qua trong phong

Theo bao cao két qua dia chat cong trinh dugc téng hop trong Bang 1.
Bing 1. Két qua thi nghiém cdc chi tiéu co Iy dit nén - Cong trinh Tru s¢ lam viéc
Khu Hanh chinh thanh phé Quy Nhon

Lop h SPT Y ) c q . ik
P W . N Loai dat
dat (m) N,, (T/m?) (do) (T/m?) (T/m?) :
la 0=+1 Nén xi mang, da dam, ...
1 1+6 32 1,963 33,6 0 2800 Cat tho vira
2 7+ 14 2 1,779 1,6 0,106 250 Sét nhdo
3 15 +34 58 1,98 36,1 0 3600 Cat tho vira
4 35+42 14 1,795 5,5 0,175 2400 Sét déo mém dén cimg
5 43 +46 50 1,997 35,5 0 3000 Cat tho vira
6 47 +60 43 1,993 25,7 0,170 2900 Cét pha déo dén cimg

10
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3.2. Tinh toan thiét ké va két qua nén tinh doc truc coc khoan nhdi ngoai hi¢n truomg

Dbi twong nghién ciru 1a mong M11 (c6 11 coc duong kinh @1000 mm).

Du6i déy trinh bay noi dung va két qua tinh toan thiét ké ciing nhu két qua nén tinh doc truc
coc khoan nh6i ngoai hién truong.

Céc gia tri n6i lyc chan cot: N = 2674,85 (T), M_ = 7,54 (T.m);, 1\/[y = 24,76 (T.m);
Q,=9,37(T); Q, = 6,44 (T).

Két qua tinh toan va thi nghiém nén tinh doc truc cho coc dién hinh 1a coc s6 27, coc mong
BTCT c6 duong kinh @ 1000mm (coc khoan nhéi), tai trong thiét ké mdi coc don 480 (T) va tai
trong thi nghiém 960 (T). Chiéu sau khoan coc 45,3 mét, kich thudc dai mong 9,1m x 7,6m va
chiéu cao dai h =2 (m). S6 luong coc trong dai 11 coc Hinh 5.

‘@
© -
0
\J
2 |
P
©
© -
o)
W T
: el / R 3
O O ol
- 4 -
Oz Ol O]
: ot} ey o)
oy o, |
oLt @iE @iE
| 8000 | a0 | owwm | ew A N N | 8000 |
® ® ®

Hinh 4. Mt bang dinh vi méng coc khoan nhoi (phiong én da thi cong)
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3.3. Sirc chiu tai cuc han cia coc HPC

Chon coc HPC ¢6 duong kinh ngoai d = 600 (mm), d = 520 (mm), chiéu dai coc L, =31
(m). Tt d6 tinh strc chiu tai coc theo Bang 2.

Bdng 2. Sirc chiu tai cuc han cua coc HPC

Lép dat Chiéu sdu z (m) 2Q, (kN) Q, (kN) Q, (kN) Trang thai dét
1 1 236,26 Cat tho vira
2 8 12,82 Sét nhio
3 20 8248,05 1207,7 Cat tho vira
Téng 8497,13 1207,7 9704,83

Strc chiu tai than coc tang thém AQLS =1,62%. Kich thudc dai mong axb = 6,6m x 4,8m va
n =11 coc, chiéu cao dai moéng h = 2m, dam bdo vé do ltn va do bén moéng dai coc. Sé luong
coc trong dai 11 coc Hinh 6.
3.4. Strc chiu tii cuc han cua coc Atlas

Chon duong kinh d /d, =46/56, rang x0én b¢, canh xodn day 10cm, ban kinh mo rong thém
canh xoan 10em, khoang cach hai canh xoan 1 = 50cm, D, = 660 (mm). Chiéu dai so bo L, = 12 (m),
W =119,681 (kN). Tt do tinh stic chiu tai coc theo Bang 3.

Bdng 3. Sirc chiu tai cuc han cua coc Atlas

Lep dé Chiéu sau 2Q, Q, 2Q, n.2Q,, Q, Trang thai
z (m) (kN) (kN) (kN) (kN) (kN) dat
1 1 66,316 8,038 | 60,288 Cét thé vira
2 8 50,372 6,149 | 3817 Sét nhao
3 3 600,996 | 2379,944 72,848 | 109,272 Cét thé vira
Téng 728,045 | 2377.944 87,035 | 173,377 | 3238,72

12
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Strc chiu tai than coc ting thém AQ, = 12,12%; suc chiu tai mili coc tang thém AQ,,=7.28%.
Tuy nhién, khi L_= 11 (m), mi coc cim vao tﬁng dét cat tho vira 1a 2m, gia tri SPT N, = 38 thi
Q, = 1528,24 (kN), strc chju tdi cuc han cua coc giam dang ké, do giam AQ = 52,81%.

Kich thuéc dai mong axb = 8,0m x 5,5m van = 13 coc, chiéu cao dai moéng h = 2m, dam
bao vé d6 lan va do bén mong dai coc. S6 lwong coc trong dai 13 coc Hinh 7.
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Hinh 7. Mat bcing cdu tao dai coc M11
cho coc Atlas

Hinh 8. Mat béng cau tao dai coc M11
cho coc xoan vit (CFA)

3.5.  Sirc chiu tai cwe han caia coc xoéin vit (CFA)

Canh xoan day 10cm, ban kinh mo rong thém canh xodn 10cm, khoang cach hai canh xoin
1=50cm, dudng kinh canh D = 500 (mm), D_ = 660 (mm). Chiéu dai so bd L =17 (m), tir d6 tinh
suc chiu tai coc theo Bang 4.

Bdng 4. Sirc chiu tai cuc han cua coc xodn vit (CFA)

Lopdat | Chiéu sau z (m) v..R.(kN) ¥R, (KN) R, (kN) Trang thai dét
1 1 27,89 Cat tho vira
2 8 44,77 Sét nhio
3 20 834,24 Cat tho vira
4 7 4435 Sét déo - cung
5 2 126,72 9461,2 Cat tho vira
Téng 406,454 9461,2 105392

Kich thudc dai mong axb = 8,0m x 5,5m van = 12 coc, chiéu cao dai moéng h_ = 2m, dam
bao vé do lun va do bén moéng dai coc. Sd lugng coc trong dai 12 coc Hinh 8.
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3.6. So sanh méng coc khoan nhdi véi méng coc HPC, Atlas va xoan vit (CFA)

Chiéu dai coc hay tong chiéu dai coc, s6 lugng coc, kich thude dai méng hay chiéu day dé
mong phu thude rat 16n vao sire chiu tai cla ting coc, ciing nhu tong strc chiu tai cong trinh tac
dung xudng dai mong. Tién hanh thiét 1ap mot s6 twong quan theo Bang 5.

Bdng 5. Ty [¢ giita coc khoan nhéi véi coc HPC, coc Atlas va coc xodn vit (CFA)

. " o Ti 1¢ gitra
Coc Ti I¢ gilta Ti I¢ gitra
Coc Coc coc khoan
. khoan | Coc HPC . coc khoan | coc khoan N
Noi dung .. Atlas xo0an vit .. .. nhoi va
nhoi D600 nhoi va coc | nhdi va coc ,
D660 D660 cocC xoan
®1000 HPC Atlas )
vit (CFA)
Chiéu dai coc
(m) va tong 54 va ) 13 va 38 va
S 31 va 341 +42,59(%) | +73,73(%) | +23,23%
chiéu dai coc 594 156 456
(m)
Thé tich bé

R 466,29 22,43 53,34 155,92 +94,85(%) | +88,56(%) | +66,47%
téng coc (m?)

Kich thuéc dai
9,1x 7,6 | 6,6x4,8 | 9,1x5,5 | 8,0x5,5 - - -
coc (mxm)
Thé tich dai
(o) 138,32 63,63 100,10 88,00 +54,19% | +52,86% | +69,60%

86 coc trong 11 11 13 12

dai (coc)

V6i két qua phan tich trén, ta c6 mot sb nhan xét sau:

Vé chiéu dai coc, coc khoan nhdi cé téng chiéu dai coc 14 594m 1on nhét, con coc Atlas
co téng chiéu dai coc 12 156m nho nhét. Ty 1€ gitra coc khoan nhdi so véi coc Atlas 1a 73,73%
16m nhat.

V& thé tich bé tong coc, coc khoan nhdi cé thé tich 1a 466,29 m? 16n nhét, con coc HPC ¢
thé tich 1a 22,43 m? nho nhét. Thé tich coc khoan nhdi so véi cac loai coc déu 16n hon nhiéu, cu
thé tang 94,85% so vdi coc HPC, tang 88,56% so vdi coc Atlas va tang 66,47% so vdi coc X0dn
vit (CFA).

Vé thé tich bé tong dai coc, dai coc khoan nhdi c6 thé tich 1a 138,32 m? 16n nhéat, con coc
HPC c6 thé tich dai 1a 63,36 m® nho nhat. Thé tich dai coc khoan nhdi so véi céc loai coc déu
16n hon nhiéu, cu thé tang 54,19% so vdi dai coc HPC, tang 52,68% so voi dai coc Atlas va tang
69,60% so voi dai coc xoan vit (CFA).

3.7. Panh gia hiéu qua kinh té - k§ thuit ciia méng coc

Hiéu qua kinh té - k¥ thuat cia mong coc tinh chi phi vat liéu cho 10 (kN) tai trong coc
[10], thé hién bang hé s6 K ..
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Stc chiu tai cla coc theo dat nén

hay vat ligéu

vl

Thé tich coc

Bing 6. Xic dinh hé s6 K,

- Coc khoan nhéi Coc HPC Coc Atlas Coc xodn vit (CFA)
Noi dung
®1000 D600 D660 D660
Khd néng chju tai Q.
o 3744,30 3835,12 1343,68 4046,74
(10kN)
Thé tich bé tong coc (m?) 466,29 22,43 53,34 155,92
K, 8,03 170,98 25,19 25,95
V.(m3)
Kv|
507" ———
466,29
] 180 ,,,,,,,,,1ZQQ§ ,,,,,,,,,,,,,
400 |---1 pF-——mmmmmmm——mm———— -
150 ---——"""-"""""""""“"“""""——————
300 |———+ 120 - —
M- =
200 f--—1 |  cmmmmmmmmm—oo—-
155,92
60 -
100 t--—1 | = smmmmm=—m—-
53,34 U G
22 8,03
,ﬁf ]_‘ A 25,19 2595
Coc Coc Coc Coc Coc Coc Coc Coc
khoan HPC Atlas X0&n khoan HPC X0an Atlas
nhoi ®600 D660 vit nhoi @600 vit D660
d1000 ®660 D1000 D660

Hinh 9. So sanh thé tich bé téng coc

Hinh 10. H¢ s6 K, cho coc

Khi K, cang 16n thi chi phi vat liu cang giam, tirc la két cau méng dai coc cang dat hiéu
qué kinh t€ - k§ thuat. Theo Bang 6, coc khoan nhdi ®1000 c¢6 K, = 8,03 nhé nhét, con coc HPC
co K =159,161alon nhat. Nhu vay, so bo chon loai coc HPC @600 la loai coc c6 hiéu qua kinh

té vé khoi luong bé tong nhat, dam bao k¥ thuat.

4.  Kétludn

Coc HPC va coc Atlas c6 suc chiu tai than coc tang thém lan luot 1a AQ, =1, 62% va
12,12%; con Rohit Jay Gorasia (2013) [8] dé xuét stc chiu tai cta coc phan gan (xodn dc hodc
ddng tam) ting thém 8%.
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Loai coc HPC ®600 c¢6 thé tich bé tong coc 1a 22,43 m3 va thé tich bé tong dai coc la

63,36 m* nho nhat so vdi cac loai coc khac.

Coc khoan nhdi ®1000 ¢6 K, = 8,03 nhé nhét, coc HPC ®600 c6 K, = 170,98 16n nhat,

loai coc HPC @600 hiéu qua kinh té phan bé tong nht.
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PHAN TiCH CANH QUAN HUYEN BINH SON (TINH QUANG NGAI)
VA MOT SO PINH HUONG KHAI THAC, SU DUNG HQP Li

DUONG THI NGUYEN HA
Khoa bia li — Dia chinh, Truong Pai hoc Quy Nhon

TOM TAT

Phan tich canh quan la buéc quan trong trong nghién ciru canh quan ung dung. Dya trén cdc phwong
phdp nghién cieu CQ, tdc gia bai bao dd phan tich vai tro ciia cac nhén t6 thanh tao CQ huyén Binh Son,
xdy dung hé thong phdin loai CQ dp dung cho ldnh thé nghién ciru va lam sang t6 tinh phdn héa da dang
trong cau triic ngang ciia CQ (thé hién qua ban do CQ, toan huyén cé 3 I6p CQ, 6 phu I6p, 8 hang CQ, 48
logi CO va 107 dang CQ); da dang trong chite nang CQ (gom 5 nhém chire ndng khdc nhau: chire ndng diéu
tiét, chire ndng noi song, chirc nang san xudt, chire ndng thong tin va chirc nang gia thé). Pong thoi, xdc
dinh tinh chat da chirc ndng cho méi don vi CQ. Tir @6, chiing t6i dé xudt dinh hwéng khai thac va sir dung
canh quan tw nhién phuc vu phat trién kinh té - xa hgi diea trén tinh chat da chire ndng nay.

Tir khéa: Canh quan, cdu tric, da chirc nang

ABSTRACT

Landscape analysis of Binhson’s district (Quang Ngai province) and orientation
for exploiting and reasonable using

Landscape analysis is an important step in researching application landscape. Based on landscape
research methods, the author analyzed the role of the factors that constitute Binh Son's landscapes,
constructing a classification system applicable to the studied territory. The analysis also clarified the
diverse distribution in the landscape’s horizontal structure (reflected in the landscape maps of Binh Son
with 3 classes, 6 sub-classes, 8 categories, 48 kinds and 107 forms) and in landscape functions (including
5 different functional groups: regulatory functions, habitat functions, producing functions, informating
functions and substrate functions). In addition, this study found out the multifunctional properties for each
landscape unit. From that, an orientation for exploiting and using natural landscape to serve the —socio-
economic development was proposed on the basis of these multi-functional properties.

Keywords: Landscape, multifunctional, structure

1.  Ditvan dd

Nhitng nim gan day, ting truong kinh té tinh Quang Ngii lién tuc giit mirc cao va co cdu
nganh chuyén dich manh. Trong cac dia phuong ¢ Quang Ngai, Binh Son 14 huyén c6 téc d6 ting
truong nhanh, co ciu kinh té thay d6i manh mé theo hudng ting ti trong cong nghiép va dich vu,
dic biét 1a tir khi Nha may loc dau Dung Quét duogc xay dung va di vao hoat dong. Pong thoi véi
tang truong kinh té, mirc do tac dong cuia con ngudi vao ty nhién ngay cang su sic, lam cho canh
quan (CQ) tu nhién Binh Son c¢6 nhing thay d6i dang ké, ngay cang mang dam nét CQ vin hoa,
biéu hién rd nhu Khu kinh té Dung Quét, Khu du lich Thién Pang, chudi d6 thi Van Tudng - Déc
Séi, thi trdn Chéu O,...

Email:_duongthinguyenha@gqnu.edu.vn
Ngay nhan bai: 1/4/2016; ngay nhan dang: 1/6/2016
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Hinh thanh va phat trién trong diéu kién nhiét déi 4m gi6 mua dién hinh, nhung CQ tu
nhién huyén Binh Son phan hoa kha da dang. Hoat dong khai thac lanh tho ctia con nguoi cang
lam phtc tap tinh chat phan héa nay. Phan héa da dang ctia CQ 1a tiém ning to 16n cho phat trién
kinh té - x4 hi, tao ra nhiéu lgi thé vé tai nguyén - ngudn lyc phat trién cac nganh kinh té. Lam
sao d¢é kinh té - xa hoi Binh Son phat trién manh nhung van d¢am bao CQ tu nhién va méi truong
khong bi suy thoai? Trong khudn khé bai béo nay, chung toi trinh bay két qua phan tich CQ
Binh Son va dé xuit mot s6 dinh hudng khai thac, st dung hop li CQ.

2. Phwong phap nghién ciru

- Phirong phdp phan tich, tong hop tw liéu: dya vao nguodn tu liéu dia hinh, khi hau, thity
van, sinh vat cua “Bja chi Quang Ngdi”, cua “Pdc diém khi hdu - Thity van tinh Quang Ngdi”,
dir liéu dat cua Pai hoc Nong nghiép I v& “Piéu tra xdy dung ban do dat theo hé thong phan loai
FAO - UNESCO,... Chiing t6i 1am rd vai trd ctia mdi hop phan trong thanh tao CQ, dic diém phéan
hoa diéu kién ty nhién Binh Son. Tir cac s6 liéu thong ké vé tinh hinh phat trién kinh té - xa hoi
dia phuong nam 2014 ciia Phong Thong ké huyén Binh Son dé 1am sang t6 muc do tac dong cua
con ngudi dén CQ tu nhién.

- Phirong phdp thyc dia: i tién hanh tim hiéu, khao sat dic diém CQ & mot sé dia diém:
CQ Khu kinh té va Nha may loc ddu Dung Quat, CQ db thi thi trAn Chau O, CQ trong cdy hang
nim & dong bang ven bién, CQ ring phong hd ven bién, CQ ciy cao su & xi Binh Long, Binh Hiép,
Binh Chuong, Binh An,...

- Phuong phdp ban do: Tir dir liéu ctia cac ban dd hop phan, ching t6i tién hanh bién tap
phit hop véi yéu cau thanh lap ban d6 CQ. Sau do, tich hop cac ban do hop phan va xay dung
ban dd CQ cho huyé¢n Binh Son. Pon vi co s¢ ctia ban dd CQla cép dang, do do, trong qué trinh
thanh 1ap ban do nay, ching toi két hop giira ban d6 hién trang tham thyc vat, ban dd dat, trong
d6 chu trong ban d6 phan ting do dc va ban do tang day cia dat dé xac dinh ranh gidi va phan
chia cac dang CQ.

- Phirong phdp phan tich, so sanh va doi chiéu: Phén tich dic diém timg dang CQ, so sanh
chung véi nhau dé nhém hop nhirng dang CQ c6 dic diém twong dong vé ciu trac, chire nang; ddi
chiéu véi yéu cau khai thac tai nguyén phuc vu phat trién kinh té - xa hoi dé dé xuat dinh huéng
st dung CQ phu hop véi chiic nang.

3.  Két qua va thao luan

3.1. Céc nhan t6 thanh tao canh quan huyén Binh Son

Huyén Binh Son rong khoang 467,6 km2, nim & phia Pong Bic tinh Quang Ngii,
tir15°11°30”B dén 15°25°40”B; tir 108°34°00”D dén 108°56°40”D. Tiép giap v6i cac huyén: Nui
Thanh (Quang Nam), huyén Son Tinh, huyén Tra Bong (Quang Ngii), phia Dong giap bién Pong.
Binh Son 1a huyén dong bang chuyén tiép tir viing nui phia tay cua tinh xudng bién Pong nén
¢6 CQ ty nhién phan hoa khé phuc tap. Pic diém nay 1a do anh huéng manh mé cua cac nhén t6
thanh tao tu nhién:

Pia chat, dia hinh: Binh Son c¢6 van dong kién tao manh (dat gdy, phun trao bazan) va
thanh phﬁn thach hoc khé da dang, lam phan héa dia hinh, thd nhudng. Do su phan hoa cia dia
hinh nén CQ Binh Son c6 nhiéu 16p khac nhau: 16p CQ nui, 16p CQ doi va 16p CQ dong bang.
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Trong mdi 16p CQ lai chia thanh nhiéu phu 16p CQ. Dia hinh bi chia cit manh boi hé théng song
Tra Bong, nghiéng tir tiy sang dong. Huéng nghiéng cua dia hinh quyét dinh hudng van chuyén
vat chat tir viing nui phia tdy xudng dong bang va Bién Pong. Binh Son c6 dién tich d6i va nii
kha rong nhung chu yéu 14 nai thap (dinh cao nhit 1a 602 m), nén CQ noi day thé hién dic tinh
ctia CQ nhiét d¢i. Ven bién, nhimg dai con cat dugc hinh thanh do tich tu gi6 - bién 14 co s& thanh
tao nhom dang CQ trén dat cat va dai con cat.

Khi hdu, thiyy van: Binh Son c6 khi hau nhiét d6i gio mua. Nén nhiét cao, it bién dong
(trung binh niam: 25,7°C) va luong mua kha 16n (2500 mm/nam) [3] 1a diéu kién thuan loi cho
sinh vat sinh truong va phat trién, co so thanh tao kiéu CQ rung kin thuong xanh nhiét déi am
mua mua. Hé thdng song chinh ciia Binh Son 1a séng Tra Bong (phan ha luu). Ché d6 nude séng
phéan héa theo mua, nén vao mua mua thuong gay sat 16 bo song, x61 mon rira trdéi manh; ngép
lut trén dién rong, hinh thanh dang CQ ngp nudc theo mua; ving clra song - ven bién bi sat 10
bo bién manh. Vao mua can, luu luong nude giam, xam nhap mén gia ting. Cira séng Tra Bong
thudng bi bdi 1ap va di chuyén, gay kho khin cho tiéu thoat nudc.

Sinh vdt, thé nhuéng: Do nén nham da dang nén Binh Son c6 nhiéu loai dat. Chiém dién tich
16n nhét 12 loai dat d6 vang trén da macma axit (Fa): 17.014 ha (37,1% dién tich ciia huyén), cac loai
dat khac nhu dat man, dat phu sa, dét cat,...[8], [9]. Trong mdi loai dat lai co sy phan hoa vé ting
day va do dbc, tao nén céc t6 hop dat khac nhau, 14 co s& phén chia cac dang CQ. Tham thyc vét tu
nhién Binh Son con lai rat it (rimg kin thudng xanh it bi tic dong va rimg kin tht sinh c6 dién tich
nhé & ving nui thap phia Tay). Thay vao d6, tham cdy trong ngay cang md rong, nén CQ tu nhién
noi day bi bién d6i sau sic. Mbi quan hé twong hd gitra nhoém quan xa thyc vat hién tai va cac to
hop dét tao nén sy phan hoa da dang cho CQ Binh Son, hinh thanh nén nhiéu dang CQ khac nhau.

Dan s6 va cdc hoat déng nhan tac: Binh Son c6 s6 dan kha dong (khoang 190.000 nguoi,
nam 2014) [5]. Kinh té ctia huyén tap trung vao cac linh vuc nong - 1am nghiép, thity - hai san, san
xuét cong nghiép va dich vu. Trong d6, nganh cong nghiép dong gép quan trong nhét. Co ciu kinh
té Binh Son ngay cang chuyén dich manh theo hudng ting ti trong cong nghiép va dich vu. Vi
vay, CQ db thi, CQ san xuat cong nghiép ngdy cang mé rong, thay thé cho CQ tu nhién va CQ
néng nghiép. Qua trinh nay dién ra manh mé nhit 14 & ving ddng bang, noi tap trung Khu kinh té
Dung Quét, Khu du lich Thién Dang, chudi d6 thi Van Tudng - D¢ Soi, thi trin Chau O, ...

Nganh nong nghiép c6 nhiing thay d6i manh mé: ti trong nganh nong nghiép tuy giam
nhung tong san lugng ndng san ting, co cau nganh thay d6i manh va chuyén mén héa trong nong
nghiép ngay cang mo rong. O Binh Son d hinh thanh cac ving chuyén canh kha rd rét: ving
trong cdy cao su, ving trong mia, viing trong san (mi), ving trong hoa mau, ving trong lta, ving
nuéi trdng thuy san,... Sy thay ddi nay di tac dong manh mé dén hinh thai ciia CQ néng nghiép
so voi trudc day.

Cung v6i nhirng thay ddi trong hoat dong san xudt 1 hoat dong cu tra ciia con ngudi. Pham
vi cac CQ dinh cu, x06m lang ngay cang mé rong quy mo, hinh thanh khéng gian mé do thi, khong
gian xanh do6 thi, hé théng duong giao thong, cac khu vuc c6 mat do xay dung cao,... Do do, [am
bién d6i sau sic CQ ty nhién hinh thanh CQ d6 thi hoa, nhat 1a khu vuc ddng bang ven bién.

Tuy nhién, giira cac dia phuong trong huyén phat trién chua dong déu: ¢6 su chénh léch kha
16n giita dong bang - ven bién phia dong va ving nui phia tay; gitra Khu kinh t&¢ Dung Quét va
cac dia phuong khéc; giita chudi do thi Van Tuong - Doc Séi, thi trin Chau O véi cac ving nong
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thon. Diéu nay phan anh mirc d6 tac dong khong dong déu ciia con ngudi dén tu nhién, dong thoi
ciing 12 nhan t6 tao nén mirc do thay d6i CQ khong gidng nhau gitra cac dia phuong trong huyén.

3.2. Phan tich dic diém canh quan huyén Binh Son

3.2.1. H¢ thong phén loai canh quan dp dung cho lanh thé nghién ciru

Ké thira cac hé thong phan loai di c6 [1], [2], [4] va két qua phan tich cac nhén t6 thanh tao
CQ &'ti 18 ban dd thanh 1ap cho 1anh thd nghién ciru (1: 50.000), chiing t6i dua ra hé théng phan loai

CQ ap dung cho Binh Son gdom 8 cap, don vi co so 1a dang CQ (Bang 1).

Bing 1. Hé thong phdn logi va chi tiéu cdc cap phan logi CQ dp dung cho huyén Binh Son

st CW Chi tiéu Vi dy
phan loai :
Nén birc xa chu dao két hop véi hé thong hoan
1 HeCQ lwu ¢& chau luc chi phdi dén can bang nhiét - am  Hé CQ nhiét d6i 4m gié mua
va quyét dinh tinh dia déi CQ.
> Phuhé CQ Tuong tac gitta dia hinh va hoan luu gié mua Phy hé CQ nhiét d6i 4am gié mua
uhé . . . .
o lam phan phdi lai cheé d6 nhiét - am cua lanh tho  khong c6 mua dong lanh
Chi tiéu sinh - khi hau trong moi tuong quan 2 . ) .
I e . .. . . Kiéu CQ rung kin thuong xanh
3 KieuCQ nhiét - am cua lanh tho, quyet dinh sy hinh thanh 2 .
o R x g .. nhi¢t d6i am mua mua
kiéu tham thuc vat theo nguon goc phat sinh.
Phéan di. lén.h jch(l) dwa tltén. dic diém phat sinh Lép CQ dbi
4 Lop CQ hinh thai dai dia hinh, thé hién quy luat phan hoa Lén CO ddne bi
phi dia ddi cua tw nhién. 6p CQ dong bing
Phu 16 Pugc phan chia trong pham vi cap 16p, dya vao  Phu 16p CQ nui thép
u . 3 .
5 CQ' op dac trung trac luong hinh thai dia hinh (qua sy Phu lop CQ dong bang cao
phan hoa dai cao). Phy 16p CQ dong bang thap
o o L L6p phit bazan bé mat ddi lwon
Cac kiéu dia hinh phat sinh véi cac dac trung | . i .
6 Hang CQ . A song c¢6 qua trinh thong tri, roa
dong luc hién dai s
tr6i bé mat
R ) o oL Loai CQ cay trong hang nam
Puogc phan chia dya vao dac trung bdi moi o . . N
) R 5 ) < . R trén dat phu sa thudc vung dong
7 Loai CQ quan h¢ twong ho gitta nhom quan xa thye vat . R 2o
o bang tich tu song-bién & ving
hién tai va loai dat. N N B
dong bang thap
Dang CQ cay bui trang co6 thir
. e R I N sinh trén dét cat c6 tang day
Pac trung boi moi quan h¢ twong hd gitra quan o s
8  Dang CQ <50 cm, d doc 8 - 15° ¢ dong

xa thyc vat hién tai voi mot to hop dat.

bang tich tu gid bién thude ving
ddng bang thap.
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3.2.2. Phdn tich da dang cinh quan huyén Binh Son
3.2.2.1. Pa dang cdu tric ngang canh quan

Céu truc khong gian CQ gdm ciu truc dung va cdu triic ngang. Céu trac ding ciia CQ
Binh Son d3 dugc phan tich véi vai tro 13 nhitng nhén t6 thanh tao CQ. O day chiing t6i tap trung
vao phan tich cau triic ngang ciia CQ Binh Son, nham lam sang to sy phan hoa da dang CQ ciia mot
lanh thd nim & dong bang ven bién.

Lanh thé Binh Son thudc kiéu CQ ring kin cdy la rong thieong xanh nhiét déi am mwa mia.
CQ Binh Son phan hoa kha da dang, toan huyén co 3 16p CQ, 6 phu l6p CQ, 8 hang CQ, 48 loai CQ
va 107 dang CQ. Pa s6 cic dang CQ thude 16p CQ ddi va dong bang, & 16p nui chi co 15 dang CQ.

+ Lop CQ nui: phan bd & dd cao trén 300m, ¢ Binh Son, 16p CQ nay chiém dién tich nho,
phan b chu yéu & phia tiy cua huyén. Lép CQ niii gdm 2 phu 16p CQ va 2 hang CQ: Hang CQ day
va khdi nti béc mon thach hoc, cau tao chu yéu boi dd macma xam nhap, bi chia cét manh, suon
ddc, qué trinh suon thong tri trén ving ndi thap va hang CQ triing, thung ling kién tao xam thuc,
tich ty, co bé mat phan bac, qua trinh ngoai sinh théng tri, xam thuc, tich tu trén cac thung liing va
trliing gitra nai. Thudc 16p CQ nui ¢6 9 loai CQ va 15 dang CQ khac nhau (Hinh 1).

+ Lop CQ doi: ¢6 2 phu 16p va 3 hang CQ. Phy 16p ddi cao ¢6 1 hang CQ: Pdi xam thyc -
béc mon dang ddy véi suon thoai, cau tao bai da khac nhau, bi bién d6i manh bai qua trinh rira
troi, x6i rira. Phu 16p ddi thip c6 2 hang CQ: hang CQ ddi x4m thuc - boc mon dang ddy véi suon
thoai, cdu tao boi da khac nhau, bi bién d6i manh boi qua trinh rira trdi, xo6i rita va hang CQ 16p
pht bazan bé mit luon song, co qua trinh thong tri, rira tréi bé mat. Lép CQ ddi ¢6 sy phan hoa
kha da dang ciia kiéu tham thyc vat ty nhién va cdy trong trén cac loai dat va to hop dat khac nhau,
nén thudc 16p CQ ddi c6 27 loai CQ va 65 dang CQ. Pay 1a 16p CQ c6 su phan hoa da dang va
phirc tap nhat & Binh Son.

+ Lop CQ dong bang: c¢6 2 phu 16p va 4 hang CQ. Phu 16p dong bang cao c¢6 2 hang CQ la
hang CQ ddng bang tich tu gié bién va hang CQ ddng bang tich tu séng - bién. Phy 16p CQ dong
béng thap c6 2 hang CQ 1a hang CQ dong bang tich tu séng - bién va hang CQ ddng bang tich tu
aluvi. Lop CQ dong bang chiém dién tich kha 16n nhung phan hoa it phtrc tap, vi phan 1én 16p
CQ niy nam trén dia hinh kha bang phang, 16p phii thuc vét chi yéu 1a cay trong, sy phan hoa vé
kiéu tham thyc vat va to hop dét it da dang. Thudc 16p CQ dong bang co 12 loai CQ va 27 dang
CQ khac nhau.

3.2.2.2. Pa dang chirc nang canh quan

Véan dung hé théng phan loai chirc nang CQ cta De Groot, 2002 cho 1anh thd nghién cuu,
chung t6i xac dinh CQ Binh Son gdm nhiing nhém chirc ning sau:

+ Chikc ning diéu tiét: Nhimg dang CQ c6 hién trang 16p phu thuc vat 1a rimg, cdy trong
lau nam trén phu 16p CQ nui thap va ddi cao (dang CQ s6 1,2, 3,4, 6,7, 8,9,...) co vai tro dicu
hoa khong khi, diéu hoa khi hau, ngan ngtra xao dong, diéu hoa moi truong nudce, bao vé d4t, hinh
thanh dt, diéu chinh chit dinh dudng,... Cac dang CQ rimg trong trén dai con cat, dat cat ven
bién (dang CQ s6 81, 82, 83, 84) c6 chuc nang han ché su di dong cua con cat, diéu hoa tde do
gi6, phong ho va bao vé dai dong bang ven bién, ...
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+ Chirc nang noi séng: Nhitng dang CQ c¢6 hién trang tham thyc vat 1a rimg (dang CQ s6
1,2,3,4,5,14, 15,29, 30, 52, 53, 54...) déu thuc hién tét chirc ning nay: cung cip noi song tu
nhién (khong gian song thich hop cho sinh vat), thé hién qua kha ning tao ra méi truong song,
cung cp noi 4n nau va noi sinh san cho cac sinh vat.

+ Chike ndng sdn xudt: Cac dang CQ trén dit phu sa thung liing ven séng (dang CQ s6 11,
12, 13) ¢6 chirc nang san xuat ndng nghiép, nong - 1am két hop. Cac dang CQ trén dat ndu vang
trén d4 macma bazo va trung tinh ving ddi (dang CQ s642,43,44,70,71,72,73, 74) va cac dang
CQ trén dat den duoc bdi tu trén san pham phong hoa da bazan ¢ ving doi thap (dang CQ s6 79,
80) co chirc nang trdng trot, tao nguyén liéu san xuat cong nghiép ché bién, nhién lidu hitu co. ..

BAN PO CANH QUAN HUYEN BINH SON (TINH QUANG NGAI)

108" 33" 108° 38' 108* 23 087 48' 108° 53" 0858
5
j27 Vi tef huyen Bimh Sen trong - 27
tinh Quing Ngai

e subi
O K dan e

BIEN PONG

15°
17

‘TRA BONG

1.5 3 Km

" Thu tirty 18 1:50.000

15" 159

3 12
1067 33" 106° 38" 108743 1067 48" 108753 108° 58'

Nguoi thanh lap: Dwong Thi Nguyén Ha

Hinh 1. Ban do canh quan huyén Binh Son (tinh Qudng Ngdi)
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CHC GIAI BAN B0 CANH QUAN HUYEN BINH SON (TiNH QUANG NGAD

Neén thng nhit - fm Hé ciinh quan nhiét dei m gié mine
Néating rin Phy h¢ cinh quan ke 6 im gid maa khving chiu dnh héng ciia
i6 mita dang bic, c6 sy phan héa mita kho
Kidn cdnh quan ritug kin cay Id rong thomg xanh nhiét doi din ma mza
o Rimg kin 1 2
1gp| Phulip 5 lhnz €Q e rony thimg King kin | Rony Cay hir
| ce B e oh v UG me |t o | G| O
Ton i Tang ddy | thedéng i ol
Doy vi khai i bic mim thisch e, e Ta <50
Néithdp  bi ai macn xaro whp, b chia cit i
Vi qué winh som thdng ti: >100
Fs -
Niib pR 3
e | T 3
Thang  Triing, thung ling kith tgo xam thye, tich 1y 3-
liing, triing o6 bé mt phin bis, qué tinh ngoni sinh thing 50.- 100 -
gia i Ui xim thue, tich iy s 5
<50 5
> 100 E
L 3-8
A 3%
<3
> 100 o
50 =100 3-8
F 3-8
S0 R-15
DO xdm thise - bée mdi dang diy véi s thodi 15-25
. e 190 bi dd kidc nlwo, bj biciy dGi mauh bdi qué <3
DOLao b it it in =0 e
B 3-8
<X 5
3-8
so-100 —g=f
Tu e ag
=2 8-15
<3
> 100 38
. L) - 15
Dol <30 3-%
ey <3
=100 3-8
£ B-15
I8
Dt x4m thy - bc mdn dang diy v6i s thodi <50 L
ity i 4 khic: whau, bi Ticn 488 manh bis qui S0 Pe)
il ri@ 116, x4 it 0000 3
Xo 3-8
<50 8-15
2 02 2 15 35
Déi thip T <=0 3-8
> 100 3-8
B S0-0 38
Lép phis bazan & ma d6i, lom song, o6 qus wink <30 ass,
theing: 17, rim 11 bt mit <3
> 100 3 8
Rk >
S0 3-8
S 3-8
> 100 <3
¢ =3 3-8
e 2 3-15
Déog biing tich r gi6 bién o £
& T es0 <3
3-8
=100 815
L <50 ERE]
<3
Bing > 100 3
bing DOnE Ba 815
bing < I8
cao K15
r 5 3
Fatmy b i 1y sty - bidn A
L S0 3-%
0 = e
100 <3
M S0- 100 3-8
<50 <3
P | > 100 <3
& £ ok > 100 <3
PBthdp  Daing hing tich 1y sy - bidn M e bt

Hinh 2. Chit gii ban d6 canh quan huyén Binh Son (tinh Qudng Ngdi)

+ Chikc ning théong tin: Cac dang CQ sb 70, 72 nim sat bién - noi da ting xay ra hoat
dong phun trao bazan manh mé & ven bién, tai mili Ba Lang An, thu hut sy quan tdm cua nhiéu
nha khoa hoc, du khach, ddng thoi phuc vu nghién ctru dia 1i dia phuong. Dang CQ s6 76, 78 ¢6
nha may loc dau Dung Quét - trung tim cong nghiép dong thoi 1a noi tham quan, hoc hoi, nghién
ctru, lam viée cua cac chuyén gia... Cac CQ nay cung cap co hdi phat trién nhén thirc, cac thong
tin vé gia tri tham my, van hoa, ti€u Kkhién, lich str, khoa hoc, gido duc... cia CQ cho con nguoi.

+ Chikc nang gid thé: Phan 16n cac dang CQ cua Binh Son déu thuce hién chirc ning nay. Cu
thé cac dang CQ da duogc st dung trong cay hang nam, lau nim cung cip cic ngudn nguyén li¢u
hitu co tir dat tréng trot va chan nudi, trén cac don vi CQ dé déu ¢ con nguoi cu tru. Déng thot,
mdi dang CQ ciing déu co thyc hién qué trinh chuyén hoa nang lwong (Mt troi, gid, nudc...), hoa
giai chét thai, hoat dong du lich, giao thong. ..
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3.2.2.3. Pa dang dong luc canh quan

DPéi voi huyén Binh Son, tinh Quang Ngai, dong lyc quan trong nhét tao nén sy bién ddi
cua CQ 1a: 1/ hoat dong cua gié mua - nhan td quan trong nhét quyét dinh su thay doi CQ tu nhién
theo quy luat ty nhién. Céc qua trinh dia mao ¢ 16p CQ ntii (thudc dang CQ s61,2,3,11,12,13.. J)
c6 su thay d6i manh theo nhip diéu mua. Cac dang CQ & dong bang (cac khoanh vi CQ nim & ha
luu song Tra Béng, thudc dang CQ s6 84, 85, 86, 87, 106, 107) cling thay dbi phu thude vao ché
d6 nude song (mua 1ii, miia can)... 2/ hoat djng khai thdc lanh thé ciia con nguoi - nhan to quyét
dinh bién ddi cua CQ tu nhién thanh CQ nhén sinh. CQ Binh Son duoc khai thac som, tbc d6 khai
thac manh, ting trudng kinh té cao, cac khu cong nghiép va do thi ngay cang duoc mo rong. .. nén
CQ ty nhién Binh Son bi bién d6i manh mé&, nhanh chong va ngiy cang mang dam nhiing diu an
ctia con ngudi (CQ van hoa ngay cang phd bién).

3.3.  Mpt s6 dinh hwong khai théc va sir dung cinh quan tw nhién Binh Son

Két qua nghién ciru cAu tric, chire ning CQ Binh Son da ching té CQ ty nhién noi day co
vai tro to 1on ddi voi phat trién kinh té - xa hoi. Dé viéc st dung CQ tu nhién dat hi€u qua cao
hon, chung t6i kién nghi mot sé dinh hudng khai thac va sir dung CQ theo huéng da chirc ning.

+ Két hop phat trién nhiéu nganh trén cing mot don vi lanh tho

Céc don vi CQ 16p @i va nti co do doc nho (< 3°), tang dat day (> 100cm) dang duoc trong
rimg (dang CQ s6 7, 16) nén két hop gitra trong ring, chan nudi hodc trong cdy lau ndm (cao su,
budi...). Dbi véi mot sé CQ thude ving doi va dong bang thp, vira san xuit ndng nghiép, dinh cu
vira thyce hién chire nang khac nhu: luu gitr thong tin, gia tri van hoéa, lich s, phong tuc tap quan...
Do d6 c6 thé két hop phat trién du lich, giao thong, thim chi 1a chirc ning chira dung chét thai.
Nhimng dang CQ rimg phi lao trén dai con cat doc bo bién (dang CQ sb 81, 82, 83, 84) nén két
hop bao vé rimg va nudi nhong. Dang CQ cay trong hang nam trén dat man c6 do6 doc nho phan
bd ¢ ven song Tra Bong (dang CQ sb 106, 107), thudc ving dong bang triing thap hién dang duoc
trong cdy hang nam, nén tan dung nhing khoanh vi ngap nudc trong coi va nudi trong thiy san...

+ Két hop chite nang diéu tiét, bao ton tw nhién, bdao vé méi truong va san xudt

D6i voi nhitng CQ thudce 16p nii, 16p ddi va cac CQ rimg & ven bién, viée két hop cac chirc
niang nay cho phép mdi don vi CQ vira dam béo viéc cung cap nguyén liéu, thirc an, tai nguyén
thién nhién khac vira thuc hién chuc nang tu diéu chinh va tai 1ap can béng khi ¢6 bién dong cua
moi truong. Vi du: dang CQ $61,2,3,4,6,8,9, 10, 14, 15, 27, 28 v6i hién trang l1a rung (rung
kin thuong xanh it bi tac dong, ring kin tha sinh va rung tréng), con cac dang CQ s6 3, 10, 29,
30, 42 vo6i hién trang la trang c6 cay bui trén vung ddi nai ¢6 do déc kha 16n, can bao vé rung va
phuc hoi rimg cho cac dang CQ nay dé ching vira diéu tiét nguon nude séng Tra Bong, vira bao
vé dat, diéu hoa khi hau, vira duy tri diéu kién sdng, 4n nau cho sinh vat, dong gop vai trd quan
trong ddi véi bao ton ndi vi (Trung tim Bao ton Rua Trung bd thudc pham vi 2 xa Binh Khwong va
Binh Minh vé&i CQ sinh thai ring trong, cay bui hoang dai va dat uét ven subi din vao 3 ho chira
nuée) [10], ddng thoi cung cAp nguyén lidu 1am san cho cong nghiép ché bién. Riéng nhimng don
vi CQ rimg ngdp min (khu vue bau Ca Céi va ven song Dam, xa Binh Thuén rimng ngap min c6 2
loi cay chinh Céc Trang va cdy Pudc) [6], [7] va rimg trong ven bién (ring phi lao) nhu cac CQ
s6 67, 68, 69,75, 76, 77, 78) can bao vé va phat trién von rimg dé cac CQ vira thyc hién t6t chirc
nang phong ho va bao vé bd bién, vira bao vé viing san xuat nong nghiép & phia trong.

24



Tap 10, S6 4, 2016

+ Két hop giita chire nang diéu tiét, san xudt va chire nang gia thé: Cac dang CQ sb 18,
31, 32, 34, 62, 70 nén két hop gitra cay tréng lau ndm véi cac hoat dong san Xuét cong nghiép,
nhim tao kha ning duy tri cac qué trinh thiét yéu ciia hé sinh thai, vira cung cip tai nguyén thién
nhién cho san xuat, vira cung cap gia thé hodc moi trudng xay dung co sé ha ting cho con ngudi.

+ Chuyén doi hinh thirc san xudt va loai hinh sir dung dat: Cac don vi CQ & ving nii, co
d6 déc nho, ting day 16n v6i hién trang 16p phu thyc vat 1a rimg trong (dang CQ sb 7, 16, 25, 25)
chuyén d6i sang phat trién mé hinh nong - 1am két hop. Cac dang CQ 1 cdy bui, trang co thi sinh
trén dat xam trén da macma axit (Xa) c6 d6 dc nho, ting day 16n (dang CQ sb 59, 60) nén phat
trién dong co chin nudi, trong cay hoa mau. CQ ciy trong hang nam trén dit xam bac mau (Ba) c6
tang day mong, do doc 1on (dang CQ s 96) nén chuyén sang trong cay lau nam, hodc phat trién
néng - 1am két hop nhim dam bao chirc ning bao vé dat va cung cip nguyén liéu cho con ngudi.

4. Kétludn

Két qua phan tich CQ huyén Binh Son, tinh Quang Ngii di lam sang to dic diém CQ cua
huyén Binh Son: phdn héa khé da dang va phire tap. La mét lanh thd thudc dong biang ven bién
nhung toan huy¢n phan hoéa thanh 3 16p CQ, 6 phu 16p CQ, 8 hang CQ, 48 loai CQ va 107 dang
CQ khac nhau (thé hién qua ban &6 CQ). Hon nita CQ Binh Son ngay cang bi bién doi manh mé do
cdac hoat dong nhan tac: Hoat dong khai thac lanh thd 1am thay d6i manh mé hién trang stir dung dat,
hién trang 16p phu thuc vat ty nhién, nén CQ tu nhién dang dugc thay thé dan boi CQ nong nghiép,
CQ khu cong nghiép, CQ d6 thi... Su bién d6i nay phan anh rd nét qua trinh chuyén d6i CQ tu nhién
thanh CQ nhan sinh @ mot dia phwong dang trong giai doan cdng nghi¢p hoéa nhu Binh Son, vi vay,
cang lam cho CQ Binh Son phan hoa da dang va phurc tap hon.

Két qua danh gia chirc nang CQ ty nhién va ban tu nhién cua Binh Son cho thiy phan 16n
cac dang CQ duoc khai thac phuc vu phét trién dong thoi nhiéu nganh kinh té. Chirc nang CQ noi
day ciing phan hoa da dang, bao gdm 5 nhém: chirc nang diéu tiét, chirc ning noi sdng, chirc ning
san xuat, chtrc ning thong tin, chirc nang gia thé. Trong khi d6, mdi don vi CQ dong thoi dam nhan
nhiéu chirc ning khac nhau. Do d6, qua trinh quy hoach nén kién trac cho mdi don vi CQ thuc hién
da chirc nang. D& gop phan khai thac, sir dung CQ Binh Son hop 1i va dat hiéu qua cao, thi viéc da
hoa chirc nang CQ 1a hudng khai thac t6t nhat va ciing 1a giai phap pht hop nhat hién nay.
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MOT KY THUAT TRiCH CHQN PAC TRUNG BIEU CAM KHUON MAT
DUA VAO MO HINH XUAT HIEN TiCH CUC

LE THI KIM NGA"", PHAM THI THANH TUYEN2, PHAM TRAN THIEN!,
NGUYEN THI ANH THI', TRAN THI LIEN!, PHUNG VAN MINH!
'Khoa CNTT- Truong Pai hoc Quy Nhon
Truong Trung cap Kinh té - Ky thuat Binh Dinh

TOM TAT

Trong nhitng ndam gan ddy, phdn tich biéu cam khuén mdt mot cach tw dong la mét trong nhitng vén dé
e quan tam thu hit béi nhiéu nhém nghién civu thi gide mdy trong va ngodi nwde. Phan tich biéu cam khuén
mat co nhiéu ung dung tir khoa hoc dén thuee tién nhw nhén dang khuon mat, nhdn dang trang thdi khuon mat
trong gidm sdt an ninh, mé hinh héa biéu cam khudn mdt trong thue tai do, tiwong tdc nguwoi mdy thong qua cdc
trang thai cam xuc trén khuén mat, ... Mot buoc quan trong trong nhdan dang biéu cam khudn mat la trich chon
cac ddc trung mo ta trang thdai cam xuc trén khuén mat. Bai bao nay dé xudt mot ky thuat trich chon dac trung
biéu cam khuén mat dua trén phuwong phdp mo hinh xudt hién tich cuc (Active Appearance Model - AAM) dé
ngi suy hinh dang cua khuon mat tir do trich chon dwoc cac dac trung biéu cam ciia khudn mdt mot cach hiéu
qud. Két qua thue nghiém ciia ky thudt dé xudt trén tdp dit liéu bao gom dit liéu thu thdp tai Trwong Trung cdp
Kinh 6 - Ky thudt Binh Dinh va dit liéu khuon mat Markus Weber cho thcfy do chinh xdc trung binh hon
80%, ngay cd trong nhiing diéu kién dnh sing va nén phikc tap.

Tir khéa: M6 hinh xut hién hoat dong, nhan dang cam xuc, nhén dang biéu cam cua khuén mat, phan
tich khuén mat.

ABSTRACT
A method for extracting facial expression features based on the active appearance model

In recent years, analyzing facial expressions automatically has been one of the issues attracting attention
by many computer vision research groups. Facial expression analysis has been in application research and
practice such as for face recognition, face emotion recognition in surveillance, modeling facial expression in
virtual reality, computer-human interaction through face emotions, and so on. An important step in identifying
facial expressions is to extract emotion features on a face. This paper proposes a specific technique extracting facial
expressions based on the Active Appearance Model (AAM) to interpolate the shape of the face ennabling effective
extraction facial expressions. Experimental results show that the proposed technology significantly enhances the
accuracy of extracting facial expression features, even in low-light conditions and complicated background.

Keywords: Active appearance model, emotion recognition, face analysis, facial expression recognition.

1. Gioi thi¢u
Vi sy phat trién manh mé ctia khoa hoc dién tir di kéo theo nhiéu linh vuc cua khoa hoc may

tinh phat trién trong d6 c6 xtr Iy anh. Mot trong nhimg bai toan quan trong trong xtr Iy anh d6 1 nhan
dang khuon mat va da cé nhiéu ung dung thiét thuc di vao doi séng con nguoi. Bai toan nay da duogc

*Email: kimnle@qnu.edu.vn
Ngay nhan bai: 21/4/2016; ngay nhan dang: 20/6/2016
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nghién ctru tir rat 1au nhung hién nay van dugc thu hat bai nhidu cong ddng nghién ctru trong va ngoai
nudc, do moéi truong thu nhan da dang, hon nira khudn mat la loai ddi tuwong ma chinh no6 luén bi thay
dbi (non-rigid object) do mdi khudn mit déu chira mot trang thai biéu cam. Gan day, phéan tich biéu
cam khuon mit dugc quan tim nhidu hon do kha ning tmg dung ctia ching ngay cang rong rii. Hinh
1 minh hoa mét sb trang thai biéu cam khudn mat co ban.

Mot bude quan trong cua bai toan phan tich trang thai cam xuc khuén mat do 1a trich chon
dac trung mo ta trang thai cam xic khuon mat hay néi khac hon 1a dac trung thé hién nét mit cta
khuoén mat. P c6 nhidu nghién ctru lién quan dén viéc phan tich dic trung cam xic khudn mit
clia con ngudi trén anh. Tuy nhién, day van 1a bai toan md do su phirc tap ctia nhiing truong hop
tmg dung va chét luong cua dit liéu dau vao. Hon nita, cic nghién ctru vé cam xuc khudn mit va

the hién cam xtc khuén mat ctia nguoi Viét con rat han ché.

Budn So hai Gian Ngac nhién Cam ghét

Hinh 1. M6 ta mét sé trang thdi cam xuc co ban trén khuén mat

Nhiing phan tich trén da chung to bai todn phan tich trang thai cadm xtc khuén mat noi
chung va trich chon dic trung mo ta trang thai cam xuc khudén mat néi riéng hién nay 1a rat thoi
su va can thiét trong xur 1y anh va thi giac may. Piéu nay dic biét c6 ¥ nghia ¢ Viét Nam, khi ma
nhitng hé thdng loai ndy chua xuét hién nhiéu, nhirg san phim chuyén dung ctia nudc ngoai con
kha dit do.

Trén thé gidi, c6 rat nhidu cong trinh khoa hoc nghién ctru vé viée thu nhan cac dic trung thé hién
biéu cam ctia khu6n mit va tap trung theo cac hudng nghién ctru chinh sau:

Trich chon céc déc trung biéu cam khudn mat dua trén cac diém danh dau. Vi hudng nay
ngudi ta cling chia thanh nhiéu hudng con khac tuy vao cach lua chon loai diém danh dau, hay sb
luong camera quan sat mot hogc nhiéu camera.

Hudng nghién ctru thir hai dang duoc tip trung nghién ctru nhiéu trong thoi gian gan day 1a
huéng nghién ciru dé trich chon dic trung ma khong st dung cac diém danh dau. Véi hudng nghién
cliiu nay co thé c6 mot sd cach tiép can nhu str dung cac b hoc dé doan nhan biéu cam khudn mat trén
anh tir d6 tinh dugc cac dac trung biéu cam, hoic sit dung md hinh AAM (Active Appearance Model)
[5] dé nodi suy hinh dang ctia khuén mat tir 6 trich chon duoc cac dac trung biéu cam ctia khudén mat
[3][6][8]. w ,

Viéc mo6 phong lai bi€u cam khudén mat duya vao cac ddc trung thuc chat la viéc ndi suy
nham tinh lai bé mit 3D cta khuén mat dwa theo cac dic trung biéu cam. Hién nay cé rt nhiéu
phuong phap nodi suy khac nhau nhu NURBS, RBF, Affine, ndi suy dya vao mang Neural v.v...
Tuy nhién, viéc lya chon phuong phap ndi suy nao cho phii hgp nhat véi bai toan mé phong biéu
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cam khudén mat 13 mot van d& can nghién ctru [2][7][4]. Hién nay, c6 mot sb don vi nghién ciru
trong nudc cling cd nhitng hudéng nghién ctru twong tu [1][2].

Phén tiép theo s& dé cap ngan gon phuong phap mé hinh xuat hién tich cuc (AAM) trong
viéc md hinh héa cac ddi twong thuong bi thay doi trang thai ty nhién. Phan 3 trinh bay ky thuat
trich chon dic trung mo ta trang thai cam xtic khuén mit dua vao phuong phap mo hinh xuat hién
tich cuc AAM. Cai dit thuc nghiém va danh gia két qua dugc phan tich trong phan 4, cudi cing
1a phan két luan va hudng phat trién cua k¥ thuat d& xuét.

2. Phwong phap mé hinh xuit hién tich cuc (AAM)

AAM la mot thuét toan t6i wu trong linh vuc thi gidc may. Thuat toan nay dung dé tbi wu
mot mo hinh théng ké hinh anh ctia ddi tugng vao mot anh dau vao méi. Két qua ciia qué trinh tdi
wu 1a mot b diém diéu khién thé hién ciu tric cua dbi tuong da dugc hoc véi céc toa do tuong
g vé6i thé hién trong anh dau vao cua ddi tuong. Cing v6i bd diém didu khién nay 1a mot bo
cac tham s6 mo hinh thong ké da duoc udc lwong ma tir 6 c6 thé d& dang tai ciu trac ca vé hinh
dang ciing nhu két cau hinh anh cta d6i tuong twong tng mot cach tuong ddi véi thé hién o trong
anh thir nghiém.

M6 hinh thuat toan duoc dé xuét boi Edwars, Cootes va Taylor [11]. M6 hinh AAM [9][11]
duoc dua ra dau tién trong [8], c6 kha nang sinh ra mo hinh tham s6 cia mot hién tuong thi giac nhét
dinh. Hau hét c4c img dung cia AAM c6 lién quan tGi md hinh mét [8]. Tuy nhién, AAM con hitu ich
cho nhiéu tng dung khéc [9]. Pic biét, AAM la thuat toan dau tién so khdp t6i anh ciia mot khuon
mit, vi du mé hinh tham sb da tim théy dé tdi da viéc so khop gitta m6 hinh thé hién va anh dau vao.
Mo hinh tham sb sau d6 duge dung trong tmg dung. Vi du, cac tham 36 ¢6 thé duge dua ra toi mot
phén loai dé nhan dang khuon mat. Sy phan loai c6 thé thyc hién nhidu nhiém vu khac nhau. Trong
[8], vi du nhu m6 hinh tuwong ty st dung cho nhan dang mat, udc luong hudng dau va nhan dang biéu
cam mit. AAM 1a mot lugc dd mé hoa hinh anh v6i muc dich tng quét, ciing nhu phan tich thanh
phén chinh nhung phi tuyén tinh.

3. Trich chon dic trung mo ta trang thai cim xic khuéon mat dua vao AAM

Y tudng chinh ciia thuat toan 1a mé hinh hoa ddi twong badi mot mé hinh hinh dang va mot
mo hinh két ciu bé mat anh bao quanh tap diém mo hinh hinh dang tuong tmg. Cac tham sd cua
md hinh nay dugc ding dé xay dung lai dbi tugng méi. Poi tugng tong hop dugc nay c6 thé dugce
sir dung dé danh gia so khdp v6i mot ddi tugng dau vao méi mot cach gidong nhét 6 thé nham tim
ra ciu trtic hinh dang dung cho mot ddi tuong dau vao méi. Do do, nghién ctru cac thuéat toan trich
chon dic trung biéu cam khudén mat, luén van d ap dung thuat toan AAM dé trich chon dic trung
mo ta trang thai cam xic khuon mat. Thudt toan AAM co thé dic ta duoc cac trang thai biéu cam
trén khuoén mat nhu trang thai ty nhién, vui, budn, gian dur, so hai, ngac nhién, ... Dé trich chon
dac trung biéu cam nay trén mdt khuén mat vao mai, thudt toan cho phép thuc hién tim ddi sanh
t6t nhat gitra khuon mat moi nay véi khudn mat duge xay dung tir mé hinh. Pidu quan trong nita
1a m6 hinh cia AAM duogc hudn luyén tir mot tap khudén mat miu trén d6 co danh dau tap diém
diéu khién. Theo phén tich & trén, thuat todn gdm hai giai doan. Giai doan thtr nhat 1a xdy dung
mo hinh théng ké cho ddi tuong bao gdm mé hinh thong ké hinh dang cuia ddi tugng khudn mit
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va mo hinh thng ké két cdu bé mat tuong tmg ctiia khuon mat. Giai doan thir hai 1a thiét ké thuat
toan t6i wu nham tim ra mo hinh thé hién hinh dang t&t nhat cho mot anh khudn mat dau vao méi
dwa trén mo hinh da xay dyng dugc. Giai doan nay bao gdm hai pha chinh d6 1a pha huan luyén
mo hinh tir tap dir liéu hudn luyén (dit liéu huan luyén bao gdm anh khudén mit mau va tap diém
diéu khién twong tng). Pha thir hai 1a tim kiém tap diém diéu khién mé ta hinh dang cho anh dau
vao moi dya trén viée thuc hién cac budc lap dé tdi uu hoa bang cach khép anh khuon mat méi
v6i anh duoc tong hop tir mé hinh mét cach giéng nhit co thé.

3.1. Xay dung m6 hinh khuén mat

Dé xay dung mé hinh hinh dang khudn mit. Bai bao trinh bay xay dung mé hinh hinh dang
khuon mit va mé hinh két ciu bé mit cua khudn mit. Tir d6 dwa ra mé hinh két hop giita chung.

*» Xdy dung mo hinh hinh dang khuon mdt

Phan nay s& mo ta lam sao dé xdy dung duoc mé hinh théng ké toan hoc vé hinh dang cho
d6i tugng. M6 hinh nay can c6 dic diém 1a bat bién vé6i cac phép bién d6i hinh hoc khi sir dung
phép bién d6i Similarity bao gdm phép dich chuyén, phép quay va phép thay doi ti 1¢ kich thudc.

Khi xay dung tap dit liéu huén luyén, tap dit liéu bao gdm mot tip anh ctia ddi tuong duge
quan tim tuong tmg trong cac anh, cac chuyén gia s& stir dung mot cong cu tin hoc dé thuc hién danh
dau trén mot chudi anh chinh 1 cic anh can dé xdy dung co so dit lidu. Trong thyc té, ngoai cach lam
thu cong hoan toan nay, con c¢6 nhitng huéng tiép can khac, c6 thé tu dong hoac ban tu dong. Néu
d6i twong hinh hoc chinh 14 tap hop c6 danh thir tir cia cac diém diéu khién mé ta hinh dang cta ddi
twong anh quan tim, duoc biéu dién boi n diém trong khong gian d chiéu, ta thé hién n6 bang mot
vector nd chiu véi cac gia tri trong vector chinh 13 gia tri toa do cu thé trén timg truc khong gian
clia timg diém. Vi dy, trong anh hai chiéu, ta ¢6 thé mé ta n diém diéu khién, {(x,, y.)},thanh vector 2n
thanh phﬁn nhur sau: X = (x,, X500, X, V5 VooV,

Sau khi thé hién lai cac d6i tuong hinh dang thanh céac vector twong tng, ta thuc hién mo hinh
hoa trén dit lidu 1a tap cac vector nay. Budc dau can chudn hoa cac dbi tugng hinh dang nay vao chung
mot khong gian toa do, cac tac gid st dung phuong phap Procrustes Analysis. Phuong phap nay thuc
hién chuan hoéa cac ddi tugng voi hinh dang dé tong cac khoang cach ctia mdi ddi tugng hinh dang
to1 ky vong cia chiung (D = z ‘ X, — f‘z ) dat cuc tiéu. Qua trinh tién hanh dugc thyc hién theo timg
budc sau:

e Budc 1. Dich chuyén mdi miu vé toa d6 tim;

e Budc 2. Lay ky vong hién tai 1am wdc luong khoi dau va thay d6i ti 16 dé no co do dai

bang 1;

e Budc 3. Ghi nhan udc lugng dau tién la )_Co ;

e Budge 4. Thyuc hién chuin hoa tit ca cac mau vé uée luong hién tai ctia ky vong;

e Budc 5. Tinh lai ky vong hién tai,

e Budc 6. Thuc thi nhimg rang budc trén udc lugng hién tai ciia ky vong bang cach chuan hoa

no theo X, va thay doi ti 1& dé no c6 do dai bang 1;
e Budc 7. Néu udc luong hién tai khong thay doi so véi trang théi trude, thuat toan két thic.
Néu khéng quay lai budc 4.
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Pé chuéin hoa mot ddi tuong hinh dang theo mdt dbi tuong hinh dang khac:

e Cho hai di tuong hinh dang x va x’, mdi dbi tuong déu chuan hoa vé toa do tam, can
thuc hién viéc chon mot ti 18 co gidn s va mot goc quay 6 dé cuc tiéu tong khoang cach
giita cac diém cua x sau khi bién doi twong tmg vai cac diém trong x, cu thé trong trudong
hop nay 1a ding phép bién ddi Similarity, can cuc tiéu gia tri biéu thic ‘sAx - x" . Phép
bién ddi c6 dang nhu sau:

)G L) -

a= (x.x’)/|x|2 (3.2)

b{ S 6
=l

Trong d6 s’ =a’ + b’ va 0= tan’'(b/a)

e Sau budc chuén hoa, thuc hién tiép qué trinh mo hinh hoéa cac bién dang cua hinh dang.
Phuong phap duoc lya chon 1a phéan tich thanh phan chinh (Principal Component Analysis
—PCA), day 1a mot cong cu toan hoc tuyén tinh rat manh cho phép thuc hién viéc chiéu
mot mau va khoi phuc mau tir hinh chiéu. Gia st ta c6 mot tap cac mau hinh dang da chuén
héa {x},i=1 ...s, cac budc thyc hién:

N
e Budc 1. Tinh ky vong cta dit licu x =— le.
S =l

e Budc 2. Tinh ma tran hi€p phuong sai cta dir liéu
I $ _ _
S=—— 2w -0 - (3:4)
S—1

e Budc 3. Tinh cic vector riéng va gia tri riéng twong tng, thuc hién sip xép theo thir tu
giam dan cua cac gid tri riéng.
Vay sau budc nay hinh dang x ctia khuon mit duoc xap xi bang:
x=x+pb (3.5)

s

Trong do X 1a hinh dang trung binh, P_la tdp vector khong gian con xay dung duoc tir PCA, b, la
tap cac tham s hinh dang trong mé hinh.

% Xdy dung mé hinh két ciu hinh anh khuén mdt

Sau khi dd mo hinh héa dugc cac dbi tugng hinh dang, ta thyc hién tiép qué trinh mé hinh

hoa két cdu hinh anh cua cac ddi tuong quan tim trong anh. O day, két cau hinh anh cua déi tuong

dugc hiéu 1a cac gia tri cudng d¢ anh duoc gidi han trong ving anh duoc bao boi dbi tugng hinh

dang tuong Ung.

31



Lé Thi Kim Nga, Pham Thi Thanh Tuyén, Pham Tran Thién, Nguyén Thi Anh Thi, Tran Thi Lién, Phung Van Minh

Thiét 1ap cac diém

B

Vét hinh dang ddc lap
Hinh 2. Doi twong hinh dang va két cdu hinh anh

Qua trinh léy ra duoc dit liéu két cAu hinh anh nay dugc thuc hién qua hai budc. PAu tién
1a thyc hién qua trinh tam giac hoa trén tap diém diéu khién dé 1ay ra dugc mot tap cac ving anh
va budc tiép theo 1a thyc hién qua trinh bién d6i hinh hoc timg phan trén anh tuong mg véi timg
tam gidc da dugc tinh toan va ghi lai trén mot dbi tuong hinh hoc tiéu chuén da duoc chon trude
cu thé 1a theo phép bién dbi affine. Phép bién ddi nay duoc goi 1a Piece-wise Affine.

Hinh 3. Tam gidc héa trén tdp diém dieu khién
Mbi két cau hinh anh 1y dugc déu ¢6 chira it nhiéu nhimng bién dang gay ra boi sy chiéu sang
khi thu nhan anh. Pé cuc tiéu nhiing bién ddi gay ra boi su chiéu sang toan cuc, ta thuc hién chuén
hoa cac mau két ciu hinh dnh bang cach 4p dung hai tham sb: tham s6 bién déi ti 1¢ o va tham s6 dich
chuyén S duoc chon dé chuan hoa g;,y duoc tinh toan nhu sau:

o= gim- g, = (gm-1)/n (3.6)

Trong d6 n 14 do dai cua vector két cdu hinh anh.

Qua trinh tinh toan ra duogc ky vong chuin hoa 12 mot qué trinh 1ap. Tuong tu nhu viéc
chudn hoa cac d6i tuong hinh dang di néu ¢ trén, qua mdi budc thi gié tri cia ky vong dugc tinh
lai va thuat toan dimg khi gia tri ciia ky vong khong thay d6i. Twong tur sau d6 ta thuc hién mo
hinh hoa cac dit liéu két cau hinh anh d3 duoc chudn hoa bang phuwong phép phan tich thanh phan
chinh PCA. Bing céch nay, cac mau két cau hinh anh c6 thé duoc biéu dién boi mo hinh tuyén
tinh nhu sau:

g=g+kp, (3.7)

Trong d6 g 1a vector ky vong da dugc chuén hoa ctia cac mau két cdu hinh anh, Pylacoso
khong gian con duoc xay dung va b, 1a hinh chiéu trong Ung clia mau két cau dugc biéu dién.
Mot cach téng quat, két cAu hinh anh cua ddi tugng trong anh co thé duoc tai tao boi cac tham sb
mo hinh b,, cai chinh Ia hinh chiéu ctia mau két cu, cung cac tham s6 chuén hoa o va L nhu sau:

8w =T,(g+Pb,)=(+u)g+P,b,)+u,l (3.8)
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trongdou=(a-1, f)" (3.9)

% Xdy dung mé hinh két hop

Phén nay s& mé ta lam thé nao dé ta tim ra dugc phuong thire két hop dit liéu hinh dang
va dir liéu két cau hinh anh dé thanh mot mé hinh thdng ké toan hoc két hop cho ddi tuong quan
tam. Mit nguoi s& duoc thé hién trong mot phuong thire két hop, d6 1a mot vector don cta nhiing
tham s diéu khién sy xuét hién cta hinh anh va két cdu. M6 hinh AAM cho phép sinh ra mat tir
tap huan luyén nhu mat méi.

Dit lidu vé hinh dang va két cu hinh anh cua dbi tuong quan tim trong cac mau c6 thé duoc
biéu dién tém tit qua hai tham sb b, va be. Van d8 tiép theo 13 thuc hién mo hinh hoa tong quat
cho céac dit liéu nay va phuong phap duoc lua chon 1a phan tich thanh phan chinh. Vi ¢6 thé ton
tai nhitng mdi twong quan giita nhitng bién thé cua hinh dang va két cdu hinh anh cua dbi twong
quan tdm nén cac mau duoc ding lam dau vao cho qua trinh hoc PCA duoc biéu dién nhu sau:

. (Wb} (Wff(x—f)j G.10)
= = T _ .
b, P (g-8)

Trong do:

W, 12 ma trdn dudng chéo thé hién trong s ciia mdi tham sb hinh dang twong tng; by mé ta cac
thong tin cho hinh dang d6i tugng 1a toa d¢ cac diém diéu khién; b, thé hién thong tin vé két cau hinh
anh ddi tuong 14 cuong do ctia ving anh cia ddi tuong;

N6i chung, cac két qua ciia viée tong hop mau va két qua cua cac giai thuat tim kiém dwa
trén mo hinh nay s€ tuong dbi nhay cam véi viéc lya chon ;. Thyc hién tinh toan dya trén PCA,
ta c6 dugc mo hinh nhu sau:

e b= P.c, voi P, la cac vector riéng va c 1a vector tham s6 biéu dién hinh anh, n6 thé hién ca

hai thong tin vé hinh dang va két cau hinh anh. Do tinh chét tuyén tinh cta cong thirc s& cho
phép ta biéu dién tryc tiép tir c:
—F 1 —0
x—x+PSW;@SC5 g_g+Bchgc (311)

P \ . . .
Trong d6 P, = ( “ |, cla vector diéu khién sy xuat hién ca hinh dang va két cau ctia hinh
cg

anh. Biéu thirc sau cho phép khoi phuc lai tham sé xuat hién ¢ tir mau da cho

c=P'b

(3.12)
Hodc ta c6 thé biéu dién ngin gon:
x=x+Qc
_ o (3.13)
g=g+0c
. O, =PW P,
Trong d6 (3.14)
0, =1,

Nhu vay, v6i qua trinh trén, mot anh mau c6 thé duoc tong hop bdi vector dic trung ¢ bang
qué trinh sau:
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e T ¢ sinh ra mau ddi tuong hinh dang va mau két cau hinh anh cta khuén mat;
e Thuc hién qua trinh bién d6i hinh hoc dé dan cac dir liéu vé cuong do anh trong mau két
cau hinh anh 1én ving anh duoc tao boi vector hinh dang twong tng.

32. Xay dung thuit toan tdi vu AAM cho trich chon diic trung biéu cam khudn miit

Giai thuat tim kiém ti wu st dung trong AAM dugc thiét ké cho phép tu dong ude lugng
cac tham s6 md hinh, cai ma c6 thé tong hop ra dugce anh mau gan nhit c6 thé véi anh muc tiéu
dau vao. Vé mat 1y thuyét, qué trinh t6i wu nham muc dich cuc tiéu sy sai léch giita anh mau dau
vao va anh téng hop dugc theo mo hinh da dé cap o trén. Vector do 1&€ch dugc dinh nghia nhu sau:

é]:]i_lm (3.15)

Trong do6:
I; 14 vector biéu dién cuong d6 anh ciia ddi twong trong anh dau vao;
I, 14 vector biéu dién cuong d6 anh ciia anh tong hop duoc tir mé hinh.
Dé xac dinh duoc tham sb tdi wu cho mo hinh,ta can cuc tiéu do 16n cta vector do léch
|§I | . Nhu d4 néi & trén, vector tham sé mé hinh ¢ dugc sir dung dé téi tao lai d6i tugng hinh
dang va két cau hinh anh theo c6ng thtrc sau:

x=x+Q0.c

g§=8+0,c (3.16)
Trén nhitng co s& do, ta xay dung thuét toan dya trén do do:

Ep)=rTr. (3.17)
Trong d6: (p) = gs - gm (3.18)

1a @6 léch giita két cAu hinh anh sinh ra tir mé hinh va két cau hinh anh liy tir anh dau
vao; p 1a tham sb can duge udc luong p” =(c’ |t" |u") v6i ¢ 1a tham sb ciia mo hinh két hop,
1=(s,,8 y,tx,t )" 14 tham s dich chuyén biéu didn vi tri cia tap diém diéu khién trong khung hinh,
1a tham s6 bién d6i két cAu hinh anh;

gim = T(g) = (w1 + 1)gim + uz1 (3.19)
Thuc hién khai trién Taylor mot lan cho biéu thuc d6 léch (3.17) ta duoc
%)
r(p+op)=r(p)+ —rdv v6i phan tir thir ij ctia ma tran or la ar,
6p ap dpi

Gia sir trong qua trinh so khép phan doi ra 1a 7, chung ta can chon Jp sao cho c6 thé tdi

<A . 2
thiéu hoa dai luong |” (p+ é)}))| , ta nhan duoc

6r or J or (3 20)

@:Rr(p):_[( » P ""’J( ' s

. or N .
Ma tran Jacobi W dugc udc lugng trudce tir mot tap mau. Cac thanh phan cia ma tran dugc
. p . .
udc lugng bang cach tinh toan mot lugng 16n cac d6 1éch ham so6 tuwong ing vai cac do 1éch doi so

dugc truyén vao. Cac do léch dbi s6 dugc 1ay ngau nhién trong mot khoang cho trudc twong tng.
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C6 thé hinh dung tom tit cic bude cta thuat toan tdi vu nhu sau:
= Tinh trudc:
e Budc 1. Tinh ma tran R
e Budc 2. Khoi tao gia tri ban dau cho x
e Budc 3. Khéi tao mang tham s6 K = {1,0.5,0.25,0.125,0.0625}
= Cac budc lap:
e Budce 1. Tinh vector d6 l1éch r
e Budc 2. Tinh E=7"r
e Budc 3. Tinh Jp = Rr(p)
e Budc 4. Vi mdi k € K, cap nhat p'= p+k*dp
e Budce 5. Tinh '
e Bugc 6. Tinh E'=7r" 7'
e Budc 7. Néu E'<E , capnhit p = p', cap nhat do thay ddi gia tri 16i hién tai va sang budc
lap tiép, néu khong, tiép tuc thir v6i cac k khac.
Nhdn xét
Phuong phap AAM trich chon dic trung biéu cam khudn mit 1a mot luoc d6 lap nham so
khép mot mé hinh mat da huén luyén dugc tor mé hinh véi mot khudén mat moi chia trang thai
biéu cam. Phuong phap nay hoc mdi twong quan giita do didu chinh vi tri hinh dang thong qua cac
tham s6 mé hinh v&i do sai khac ctia anh khudn méi va anh khudn mit tao ra duge tir mo hinh.
Thuét toan AAM bit bién véi cac phép bién ddi tuong tw d6 13 phép quay, phép dich chuyén va
phép bién d6i ti 18. N6 thé hién duoc cic bién thé vé hinh dang ctia khuon mit. Khi khudn mit
bi thay ddi boi cac phép bién ddi tuyén tinh twong tu dé thi cac dic trung trich chon dugce ciing
khong thay doi.
Cho truéc mot mau hinh dang ban dau, thudt toan trich chon dic trung hoi ty kha nhanh.
Trong nhiitng truong hop khudén mit bi che khuat va khi c6 anh huéng ciia nhidu 16n thi thuat toan
chua thyce hién hiéu qua.

4.  Cai dit thir nghiém va danh gia két qua

Trich chon dac trung mo ta trang thai cam xac khudn mat co nhiéu ung dung trong khoa hoc va
thye tién. Trong phan 3 ching toi di trinh bay mot s6 phuong phap trich chon dic trung mo ta trang
thai cam xuc khudén mat trong anh. O déy, chung toi tién hanh cai dit thir nghiém phwong phép trich
chon dic trung mé ta trang thai cam xac khuén mat sir dung thudt toan AAM va danh gia vé két qua
dat duoc. Nhiém vu ctia hé théng 1a trich chon cac diém dic trung mo ta trang thai cam xuc khudn mat
tir anh dau vao méi. Cac diém dic trung nay thé hién cau trac cua dbi tuong véi cac toa do twong timg
v6i thé hién trong anh dau vao. Ngoai ra, h¢ théng con ¢ chuc nang téng hop ra dugc mot thé hién
twong tmg v6i mau hinh dang d4u vao tir mo hinh da xay dung.

Piu vao: Anh mit nguoi va tap diém diéu khién tuong img

Piu ra: Tap cic diém dic trung mo ta trang thai cam xuc khuén mat twong (mg véi mit
trong anh dau vao.

Phan tich bai toan

Moi truong thu nhan khuon mat rat da dang nhu sy thay ddi cta anh sang, bién ddi ti 18,

gdc quay, ... Hon nita khuon mat 1a ddi twong ma chinh n6 ludn bi thay dbi nhu sy thay ddi cua
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nhitng biéu cam khac nhau cta cing mot khudén mit ciing nhu cac phu kién thuong xuat hién trén
khuon mat. Do vy, dé c6 thé trich chon dic trung dat hiéu qua thi anh thu nhan phai dam bao
du anh sang, ro nét, khong bi anh hudng boi cac phu kién nhu téc, rau,... Tu do, hé théng sé tién
hanh qua cac budc sau:

% Budc 1: Xay dung chuong trinh trich chon tap diém diéu khién m6 ta trang thai cam xuc

khuon mat trén anh theo thuat toan AAM.

< Budc 2: Pua anh khudn mit méi vao va tién hanh trich chon diém dic trung dua trén

chwong trinh da xay dung. Két qua cua qua trinh nay ta thu dugc tap hop cac diém dic
trung mo ta trang thai cam xtc trén khuén mat quan tam.

Nhu vay, dau vao cta bai toan 1a anh mat ngudi, qua qua trinh xir Iy, chuong trinh cho dau
ra la tap hop diéu diéu khién thé hién dic trung mo ta trang thai cam xuc cua mat do.

Chung t6i cai dat thir nghiém trén ngon ngit lap trinh C++, moi truong phét trién Visual
Studio 2008 v&i sy hd tro cia thu vién ma nguén md OpenCV. To6i da tién hanh thir nghiém thuét
toan trén hai tap dir liéu khac nhau. Trudc tién la co s& dit li€u danh mat dugc thu thap boi Markus
Weber tai vién Cong ngh¢ California. Co s¢ dit li€u bao gém 450 anh véi kich thude 896 x 592
dugc thu thap dudi nhiing diéu kién khac nhau vé anh sang, biéu hién khudn mit va nén khac
nhau, trong d6 ¢6 nhitng anh v6i nhiéu diéu kién anh sang phtc tap nhu dnh sang ngoai trdi, chup
nguoc sang. Co s dit liéu nay c6 thé duoc tai vé tir dia chi http-//www.vision.caltech.edu/Image_
Datasets/faces/faces.tar. Ky thuat dé xut da duoc thir nghiém trén co s dir lidu nay va thu dugc

két qua trich chon déc trung mo ta trang thai cam xtic khuon mat 300/450 anh, xa"ip X1 66.67%.

Hinh 4. Mot s6 anh mau (phia trdi) va anh da trich chon
ddc trung (phia phai) twong ung, voi co so dir liéu Markus Weber:

Két qua thuc nghiém trén dir liéu Markus Weber 13 khong cao do cac nguyén nhan sau:

< Anh khudn mat c6 kich thudc 16n (896 x 592) so voi miu hoc trong chwong trinh c6
kich thude nho hon (444 x 364).

% Bi anh huong x4u boi rdu quai ndn, toc va su chiéu sang.

Ngoai ra, chung t6i con tién hanh thuc nghiém véi dir liéu ty thu thap tai truong Trung cép
Kinh té - K§¥ thuat Binh Dinh. Tap dit liéu duoc thu thap trong nhiéu diéu kién thu nhan khac nhau
vé anh sang, kiéu, huéng va nén. Tap di liéu bao gom 1.641 anh mit nguoi. Trong d6 c6 1.000
khuon mat nam va 641 khuon mat nit, kich thude anh (640 x 480). Thuat toan thyc hi¢n chinh xéac
1.581/1.641 anh, x4p xi hon 96%. Nhiing hinh anh sau day thé hién minh hoa cho thyc nghiém
v6i dit li€u tu thu thap cia nhom tac gia.

Hinh 5. Mt s6 anh mau (phia trdi) va anh da trich chon ddc trung (phia phdi) twong img,
Voi dit liéu thu thp tai Truong Trung cdp Kinh té - Ky thudt Binh Dinh.

S »
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Nhan xét:

% Anh c6 kich thudc twong tmg voi anh hudn luyén ciia chuong trinh cho két qua chinh
xac hon.

% Anh 13 nét, khong bi anh hudng bai rau, toc va anh cta ngudi chau A thuong cho két
qua chinh xac.

% K§ thuat trich chon déc trung biéu cam cho cac trang thai khac nhau kha chinh xac. Hinh 6
1a mot sd két qua minh hoa trich chon déc trung biéu cam cho céac trang thai biéu cam co ban trén
khuon mat.

Anh mau Anh trich chon dic — Anh méu Anh trich chon dic
trung biéu cam trung biéu cam

Hinh 6. Trich chon ddc trung trén cdac anh trang thai cam xuc khdac nhau
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Két luan

Trich chon déc trung mo ta trang thai cam xtc khuon mat la mot trong nhiing van dé

¢6 nhiéu y nghia trong khoa hoc va thuc tién. K¥ thuat trich chon dic trung biéu cam khuédn

mit dya vao md hinh héa mé hinh xuét hién tich cuc cho két qua kha chinh xéc trong nhiing

diéu kién thu nhan thay ddi vé ti 18, anh sang va ca phép bién dbi quay (rotation), dic biét 1a

v6i dir lidu khudn mat ciia ngudi Viét. K§ thuat nay cé thé ung dung vao bai toan phén tich

cac trang thai mo ta cam xtUc khuén mat, nhan dang khuén mat, nhan dang biéu cam khudn

mat, trong danh gia do hai long cua khach hang thong qua nét mat, cac rng dung trong tuong

tac nguoi may, ...
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PHAN TiCH ANH HUONG CUA NGUON PIEN PHAN TAN
PEN HE THONG BAO VE ROLE TREN LUGI PIEN PHAN PHOI

NGO MINH KHOA", TRAN XUAN KHOA!, LE HUU LUONG?
'Khoa K¥ thuat va Céng nghé, Truong Pai hoc Quy Nhon
2Cong ty Ton Hoa Sen, Chi nhanh Binh Dinh

TOM TAT

Bai bdo nay nghién ciru va phan tich anh hwéng ciia nguon dién phan tan dén qud trinh hoat d‘ong
cua cac dang bdo vé role qua dong trén ludi dién phan phéi trong twong lai. Nhitng anh hwong nay co thé
gady tdc dong nham hodc gdy “mii” doi véi bdao vé role qud dong, dan dén khéng dam bdo dwgc tinh chat
chon loc cua bao vé role va gay ra nhiéu thiét hai nang né trong hé th(fng dién.

Tir khoa: Bao vé role, ngudn dién phén tan, ludi dién phan phoi.

ABSTRACT
Impact of distribution generation on protective relayson power systems

This paper examines the impacts of distribution generation on the operation of overcurrent protective
relays on distribution networks in the future. These impacts can cause misoperation or “blindness” in the
overcurrent protective relays, thereby resulting in failure to ensure the selective characteristic of protective
relays and even heavy losses in the power system.

Keywords: Distribution network, distribution generation, protective relay

1.  Ditvan dé

Tt ca cac phan tir trén ludi dién phan phéi (LDPP) déu can dugc bao vé va giam sat dé
dam bao cung cip dién lién tuc va an toan cho ca khach hang str dung dién va don vi cung cip
dién. Mot sb dang su b co thé xay ra nhu ngén mach (NM) cham dat cua lu6i dién ngﬁm, Xudt
tuyén (XT) bi hong do qua trinh x4y dung cac cong trinh 1an can hodc do qua tai so véi dong dién
tai cho phép ciia day dan... Hé thong bao vé role (BVRL) dugc ap dung trong hé thong dién can
phai dam bao cac yéu cAu: tin cay, chinh xac, an toan, nhanh va kinh té.

Hién nay hé thong BVRL hoat dong tin cdy, dé dang béi vi cac phan tir trén LDPP chi c6
dong cong suit qua né theo mot hudng tir ngudn dén noi sir dung dién. Su ton tai dong cong sut
chay mét hudng nay 1a do viée sir dung dang cu triic LDPP dugc van hanh theo dang hinh tia va
chi két ndi véi cac khach hang sir dung dién [1, 2]. Tuy nhién, diéu nay sé& thay ddi trong tuong
lai khi thi trudng dién phat trién chuyén sang hinh thirc ban 1¢é thi mot lwong 16n cac nguon dién
phan tan (DG) s& d6 vao ludi dién ha 4p va trung ap trong LDPP. Do d6, dong cong suit chay qua
cac phan tir khong chi 1a mot huéng ma c6 thé 1a hai hudng.

Vi vay, bai bao nay nghién ctru khao sat cac anh huong cia ngudén DG dén sy lam viée
ctia h¢ thong bao vé role trén ludi dién phan phdi. Tir d6 dua ra nhimng giai phap nham khac phuc
dugc nhitng anh hudng do nhim dam bao tinh chat chon loc ctia bao vé role trén ludi dién phan
phdi c6 nguon DG.

*Email: nmkhoa@ftt.edu.vn
Ngay nhan bai: 21/4/2016; ngay nhan dang: 3/11/2016
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1.  Ciac dang role qua dong trén LDPP

Cac BVRL qua dong [1, 5] ¢6 chirc ning bao vé cac phan tir trén LDPP dé chdng lai cac
tac dung cua luc co hoc va tac dung nhiét dugc gay ra boi sy tdng cao qua muc cua cuong do
dong dién khi NM xay ra. Céc tin hiéu dong va ap dugc do ludng bai cac may bién dong dién va
may bién dién ap do ludng dé cung cip cac dir liéu do cho céc role bao vé. C6 hai dang role thong
thuong dugc ap dung bao vé trén LDPP duogc trinh bay tom lugc nhu muc sau dé khao sat sy anh
huong ctia nguén DG dén sy 1am viée cua chiing.

1.1. Role bao v€ qua dong

Role bao vé qua dong 1a dang role dugc sir dung phd bién nhat trong cac so d6 bao vé. Pay
1a mot loai bao vé don hodc da chirc ning dé chéng lai qua dong duoc gy ra boi qua tai hodc NM.

DPay la loai role chi can st dung dong dién dé xac dinh khi nao hé théng dang lam vi¢c binh
thuong. Hinh 1 thé hién mé hinh dugc tng dung dbi v6i dang role nay. Role ndy s& giri mot tin hiéu
cit dén may cat khi n6 phat hién cuong d6 dong dién ting bat thuong (thuong 1a 1,5 1an dong dién
dinh mirc ctia cac phan tir dugc bao vé) trong 1 pha bat ky. Thoi gian can thiét dé role bao vé gii
tin hiéu di cit may cit phu thudc vao cuong do dong NM va déc tinh tac dong cuia role. Ngoai dac
tinh tic dong cta role diéu quan trong 1a di véi cac su cb & cang gan vi tri sy ¢d thi role s& tac dong
v6i thoi gian cang nhanh. Diéu nay phai dugc thuc hién dé dam bao tinh chon loc clia bao vé role.
Role qua dong thuong dugc sur dung dac tinh thoi gian doc 1ap hodc dic tinh thoi gian phu thudc.

>
L
TI bo

I | luong OR

L~ Trip
> >>

Hinh 1. M6 hinh role qua dong

1.2. Role bao vé qua dong c¢6 hwéng

Role c¢6 hudéng [1] bao gém role qua dong va bd phan dinh hudng cong sudt dé xac dinh
hudng cua dong dién di qua bao vé khi xay ra su ¢ duoc thé hién nhu trong hinh 2. Role ¢6 hudng
c6 thé nhan biét duoc hudng thuan hodc hudng nguoc.
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B6 phén dinh hudng xac dinh hudng cong suit [3] biang cach so sanh goc pha giita vécto
dién ap va vécto dong dién dua vao role. Vécto dién ap xac dinh bang cach do luong dién ap day
giita hai pha. Str dung vécto dién 4p nay cing vé6i ki thuat xac dinh huéng duoc sir dung dé xéac
dinh vung tdc dong cua bao vé qua dong c6 hudng. Trong trudng hop pha A la vécto dong dién
lam viéc binh thudng thi dién ap gitta hai pha B va pha C dugc st dung dé tinh toan hudng cong
suat di qua bao vé duoc thé hién trong hinh 3.

2. Phin tich anh huéng ciia DG dén BVRL

2.1. Su tham gia dong dién NM cta DG

LDPP dién hinh dugc cap ngudn tir ngudn dién ludi thong qua cac may bién ap (MBA).
Ngudn dién ludi 12 ngudn chinh gép phan vao cac sy cé NM trén LDPP. Piéu nay sé bi thay ddi
khi cac ngudn DG két ndi véi LDPP nhu trén hinh 4.

DG
R1 XT 1

- | HD-O
— |

ey | R2 XT2

= He k

Hinh 4. Sy tham gia ciia nguon DG vao luéi dién

ZDG ZXTI

Hinh 5. Su tham gia dong dién NM cia DG Hinh 6. So d6 thevenin NM 3 pha siéu qud d¢

Trong so d6 nay ngudn DG dugc két ndi voi XT sb 1 trong khi sy ¢b xay ra trén XT s6 2.
Chuyén so do trén thanh so d6 twong duong véi su ¢ duoc thé hién trong hinh 5. Bang cach
chuyén ddi so @6 mach trong hinh 5 thanh mach tuong dwong Thevenin [2] (thé hién trong hinh 6)
kha don gian duoc thyc hién dé tinh toan. Cac phuong trinh twong tng ctia mach dién Thevenin
nay tong hop dong NM tai vi tri sy ¢b trén XT2 dugce thé hién trong phwong trinh (1) va (2).

7 + Zgrid (ZDG + Zfeederl) 0

th — Zfeeder2 7

grid + ZDG + Zfeederl
L/ G 25 L @
=L -
2 B2l Za 4 20542 i |V 2 24 Z )

Khao sat mot ludi dién co dién ap 13 kV. SO liéu cua cac phan tir trén ludi dién la:
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Sgria = 320 MVA; Ugiq = 13 kV; RIX = 0,35; Spg = 2,7 MVA; X7 = 0,168 p.u; Ryyyor = 0,0504
p-u; cose = 1.0; XT 1: L=2 km; XLPE-150; XT 2: L =4 km, XLPE-150. Cac két qua trong hinh
7,8 va 9 cho thiy sy tac dong ciia ngudn DG khi két ndi voi ludi dién khi xay ra sy ¢ NM 3 pha.
Tt hinh 7 ta thay rang dong NM ting 1én ¢ ca dau va cudi cua XT 2 khi ¢6 cang nhiéu ngudon DG
dugc két ndi vao XT s6 1. Didu nay 1a do sy gop phan ciia cdc ngudn DG khi xay ra sy ¢d trén XT
s6 2. Dong dién NM trén XT sb 1 tang 1én cung véi s6 ngudn DG duoc két ndi vao va dén mot
gi tri nao d6 c6 thé sé xay ra tac dong cit nham boi vi gia tri dong dién c6 thé vuot qua gia tri
dong dién khoi dong cua role qua dong. Trong hinh 9 mé ta sy gop phan ctia ngudn dién ludi, tir
hinh nay cho chiing ta thiy sy dong gop ctia ngudn dién ludi s& suy giam d6i voi mdi mot nguodn
DG két ndi bd sung vao ludi dién phan phéi. Diéu nay 1a ding khi mot sy ¢b xay ra & mot vi tri
cach xa tram bién 4p ngudn ma khi d6 s& 1am cho bao vé bi mu khong phat hién dugc su cd xay
ra. Ca hai trudng hop bao vé tic dong nham va bao vé mu s& dugc giai thich trong phan dudi day.

Dong e 20w DU S0 SUSE QU BT T XTI N §

(hug e agis sud| W |

Hinh 7. Dong dién NM siéu qua do trén XT 2

Cong don ahay Ous S0 volay Pam Ola cus & nguen Grid

Frrvaaa=s=rrrrraaaa=rerrraasmerer [ ——5ete
Fresdcdaeielrb ks dddlab bk 444 il

Doy dios sgan mmh | W]
oy 4w wgan wuch | 44|

&

Hinh 8. Sy tham gia cua cac DG vao dong Hinh 9. Sy tham gia ciia nguon hedi
dien NM siéu qua do vao NM siéu qua do

2.2. Gy tic dgng nhim

Céac nguyén nhan gy ra tac dong nham duoc thé hién trong hinh 4. Mot vi tri sy ¢c6 NM
dugc tao ra trén XT s6 2 tao nén dong NM dugc cung cép boi hai ngudn 1 ngudn dién ludi va
ngudn DG. Tur hinh 4 ta thiy cac ngudn DG sé& cung cip dong dién NM ma hudng cua dong dién
nay 1a tir XT 1 dén XT 2 va dong NM nay s& dugc phat hién boi cac role qua dong trén XT 1. Sy
b nay s& dan dén hau qua 13 gy ra ngat két nbi khong can thiét trén XT binh thuong 1 duoc thé
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hién trong hinh 8. Van dé nay c6 thé cang trAm trong hon khi mét sy ¢6 trén XT 2 va cang gan
v6i tram bién ap ngu(‘3n va phu thudc vao cac van dé& dam bao tinh chat chon loc ¢6 lién quan hé
thdng bao vé role trén ludi dién.

Tac dong nham c6 thé giai quyét bang cach tang gia tri dong dién khoi dong cia role quéa
dong bao vé tai XT 1. Day la diéu khong mong mudn khi ting dong dién khoi dong cua role dbi
Vi cac su ¢ xay ra ¢ xa XT 1. Trong sudt qua trinh xay ra cac su c¢b nay, cudng d6 dong dién sy
cb s& bé va nho hon gia trj cua dong dién khoi dong cia role khi ta dit gia tri dong dién khoi dong
ctia role qua cao. Mot giai phap khéc c6 thé 1a sir dung role qua dong két hop vdi cac bd phan dinh
hudng cong suét. Role nay co thé nhan biét dugc hudng cia sy cd dén tur nguén dién ludi hoac
tir cac ngu(‘3n DG. biéu nay nham muc dich tang tinh chon lgc cho céc so dd bao vé role. Nhuogc
diém duy nhét ctia role c6 hudng nay 1a chi phi dau tu vao cac may bién dién ap cting voi cac may
bién dong dién dang hoat dong hién tai dé role 1am viéc mot cach chinh xac.

Cén luu ¥ ring van d& nay chi xay ra khi role qua dong bao vé cho XT 1 duoc cai dit véi
thoi gian cat nhanh (t =0.0 s), ma & 6 cac ngudn DG c6 thé cung cap dong dién c6 cuong do 16n
trong khoang thoi gian dai khi xay ra NM. Diéu nay 1a dic biét dung ddi voi cac ngudn DG ting
dung cong nghé may dién dong bo nhung co thé s& khac ddi véi cac nguon DG ung dung cong
nghé may dién khong dong bo. Dang thir hai c6 thé diéu chinh sy tham gia ctia dong dién NM cua
cac ngudn dién DG trong sudt qua trinh xay ra NM bai vi chiing sir dung cac b diéu khién dién
tir cong suat.

2.3. Gay bao vé “mu”

Trén hinh 10 thé hién khai niém bao vé mu ddi véi mot so dd bao vé qua dong. Trong vi
du nay cac ngudn DG dugc két ndi (XT 3) véi tram bién ap ngudn khi ma sy cé NM xay ra trén
XT 2 [4]. Ngudn dién ludi két néi & mot vi tri cach xa khoang vai km thong qua XT 1. Tat ca cac
XT déu dugce bao vé bai role qua dong va duge két ndi véi XT 1. Cling nhu trudng hop bao vé tac
dong nham di trinh bay & muc trén, ca hai ngudn dién ludi va nguoén DG s& gop phan tham gia
dong dién dén vi tri NM. Sy tham gia dong dién NM cua ca hai ngudn nay s& lam cho cudng do
dong dién NM 16n hon so v6i truong hop khi khong cé su tham gia clia cac ngudén DG. Tuy nhién
cuong do dong dién NM duogc do boi cac role qua dong s€ nhd hon trong truong hop khi ¢o cac
nguén DG duoc két ndi vao ludi dién.

e ——— e .- --—-- ->
RI - xT1 XT2
e H i : £13
- '\ i Bt
JR— <> H - 12
Grid | : ci3
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Hinh 10. Sy cé mii ciia bdo vé role khi khong ~ Hinh 11. Sy tham gia ciia nguon dién hedi vao
nhén biét dwoc NM xdy ra NM siéu qua do
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Trong hinh 11 thé hién mét trudng hop ma & d6 role bao vé bi mu do sy tham gia dong dién
NM ciia ngudn dién DG. Cac thong s6 sau ddy dwoc ap dung trong vi du nay: Seria=320 MVA;
Uyrig=13kV; R/X=0,4737; Spg=2,7 MVA; X”pg=0,168 p.u; Ry110,=0,0504 p.u; cose=1.0; XT 1: L
=12 km, XLPE-150; XT 2: L=12 km, XLPE-150; XT 3: L = 0,05 km, XLPE-150.Role qua dong
duoc ap dung trong trudng hop nay c6 dong dién khoi dong bang 1,5 1an so voi gia tri dong dién
dinh mirc cuia XT 1. Pay 1a dong dién sy ¢b nho nhit (I>) c6 thé duoc phat hién béi cac role qua
dong va cac chirc nang khac chang han nhu bao vé dy phong cho bao vé cit nhanh (I>>). Trong
vi du ndy, XT 1 va 2 c6 chiéu dai twong Gmg 14 12 km. Ngudn dién ludi c6 cong sudt NM nho nhit
c6 thé cung cép duoc lya chon trong vi du nay. Do 16n cia cong suat NM ciia ngudn trong truong
hop nay s& anh huong dén kha ning bao vé mu.

Khi ¢6 nhiéu nguén DG duge két nbi voi tram bién ap nguon thi sy tham gia vao dong dién
NM ctia ngudn dién ludi s& bi suy giam trong sudt thoi gian ngan mach xay ra trén XT 2. Boi vi
role qua dong dua trén sy tham gia dong dién ctia ngudn dién ludi dé tac dong mot cach chinh
xéac, mot didu rat quan trong 1a cudong do dong dién nay s& khong nho hon gid tri khoi dong cua
bao vé qua dong (I>). Tuy nhién trong vi du trén, mot tinh hudng s& xay ra 1a khi role qua dong bi
mu khi mot sw ¢b xay ra & mot vi tri xAp xi khoang hon 8,3 km trén XT 2. Béi vi bao vé mui nén
su ¢b s& khong dugc phat hién boi role qua dong va khong thé thyc hién viéc phdi hop bao vé bai
so dd bao vé role. Didu nay s& gdy nguy hiém cho nhan vién bao tri lam viéc trén LDPP. Vi tri ma
& d6 xuat hién bao vé mu s& thay doi khi c6 nhiéu hay it s6 lwong cac nguon DG duoc két ndi vao
ludi dién nhu thé hién trong hinh 11.

Béo vé mu xay ra trén cac XT rat dai hodc khi sy tham gia cta cac nguoén DG véi lugng
cong sudt du 16n tai mot vi tri nhat dinh nao d6 trén LDPP chinh 1a nguyén nhan gy nén su cb
bao vé mii cang cao. Trudng hop nay c6 thé dugc giai quyét bang cach giam dong dién khoi dong
ctia role qua dong ctia XT 1. Can luu ¥ rang c¢6 su khic biét v6i sy ting dong dién khoi dong cua
role dé giai quyét vin dé sy ¢ cit nhdm. Mot giai phap khac c6 thé duge thuc hién bang mot role
bao vé siu ¢ bén trong XT sau cac ngudén DG véi dong dién khoi dong nho hon dé dam bao tinh
chon loc va tin cy cua hé thng bao vé role. Ciing gidng nhu trudng hop bao vé tac dong nham,
su tham gia dong dién NM ciia cac nguon DG trong sudt thoi gian NM 1a mot yéu t6 quan trong
quyét dinh dén viéc c6 xay ra bao vé mu hay khong. Cac ngudn DG tng dung cong nghé may
dién dong bo s& co sy tham gia dong dién NM cao hon so véi cac ngudn DG tng dung cong nghé
may dién khong dong bo.

2.4. Anh huong dén bao vé qua dong cit nhanh

Céc role qua dong bao vé cho hé thong dién chéng lai cac su ¢b qua dong do qua tai hodc
do NM. Khi ¢6 nhiéu role duge lap dit & phia cudi nguon ctia mot XT thi hé thong bao vé c6 tinh
chon lgc dugc thuc hi¢n boi su trg gitup cuia cac dong dién khoi dong va su phan cép thoi gian nhu
dé cap o phan trude. Ciing ¢6 thé tao ra hé thong bao vé ma chi ap dung su phan cip dong dién
gitra cdc role ma & d6 sy phan cép vé thoi gian dugc loai trur. bdi vai dang so dd bao vé nay, tat
ca role qua dong duogc cai dit boi dong dién khai dong cit nhanh (I>>) bang v6i do 16n cua dong
dién NM duoc tinh toan tai vi tri NM 80% chiéu dai ciia XT duoc bao vé nhu trén hinh 12.
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Nuat A Nut B Nut C Nuat D
Grid
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Hinh 12. Bio vé phén cdp dong dién cdt nhanh

Su phén cap dong dién nay chi 4p dung cho cac hé thong bao vé ma & d6 su sai khac vé
cuong do dong dién NM giira hai nat cia mot XT 1a du 16n dé phan biét (thuong 1a 1 kA). Thoi
gian tac dong cho mdi role qua dong c6 thé duoc cai dat bang thoi gian cat nhanh (t=0.0s) ma
khong lam mat di tinh chon loc ciia bao vé role. Uu diém cua dang bao vé nay la tdc d6 s& nhanh
hon so véi bao vé ap dung phan cap thoi gian.Nhugc diém ctia dang bao vé nay 1a phu thudc rat
nhiéu vao do 16m cua dong dién NM duogc tinh toan trude do, rat ¢6 thé s& lam cho cac XT ngung
hoat dong khi cong suat NM ctia ngudn dién ludi thay doi.

Trong vi du nhu hinh 12 [2], su c6 NM 3 pha dugc thiét 1ap tai moi vi tri trén XT giira nat
A va niit D ma & d6 cudng do dong dién duoc tinh toan va thé hién trong hinh 13 trong cac trudng
hop nguén DG duoc ngét ra khoi ludi, hoat dong mot ph?m hodc hoat dong hét cong sudt tai nut
B. Tir hinh v& cho thiy cuong d6 dong dién su ¢6 s& ting 1én do su tham gia dong su ¢ cua cac
ngudn DG. Piéu nay can dic biét chi y d6i véi cac su cb xay ra gan nit B, viéc ting dong dién
su c¢b dong nghia véi viée thiét 1ap lai dong dién khai dong ddi véi cac role qua dong 2 va 3. Didu
nay xay ra boi vi dong dién NM qua hai role 2 va 3 déu dugc cung cp boi hai nguon do 1a ngudn
dién ludi va cac ngudn DG.
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Hinh 13. Dong dién NM siéu qud d¢ duoc Hinh 14. Sy tham gia ciia nguon dién ludi

quan sat boi XT vao NM siéu qua do
Truong hop nay sé din dén bao vé s& méat tinh chon loc khi céc role khong duoc diéu chinh
pht hop. Dong dién qua role 1 (chi c6 dong cta ngudn dién ludi di qua) duge thé hién trong hinh
14. Tir hinh v& cho ta thdy rang cho du c6 hay khong c6 su tham gia ctia cac ngudn DG thi véi
mot su cb xay ra & giita hai nut A va B thi cudng d6 dong dién su c¢b qua role 1 1a khong dbi. Piéu
nay c6 y nghia 1a role 1 s& hoat dong chinh x4c ngay ca khi c6 nhiéu nguén DG két ndi vao nut B.
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3. Két luin

Tir cac két qua phan tich dugc tir cic mo hinh dé xuat va két qua mo phong, ta thay khi cé
ngudn DG tham gia vao LDPP thi tuy trudng hop cu thé ma dong dién NM sé tang 1én hodc giam
xudng so voi truong hop khong c6 DG. Khi d6 s& gay tic dong nham hay gay “mu” mot s6 ving
ctia role qua dong va ngoai ra n6 ciing anh huong dén bao vé qua dong cat nhanh gy ra nhimng
thiét hai ning né trén hé thong dién. Tl nhitng két qua phén tich va nghién ctru trén ta c6 thé dé
xut nhitng phuong phap khic phuc nham han ché cac truong hop tac dong khong chinh xac cua
role bao vé qua dong khi c6 DG tham gia vao LDPP trong cac hudng nghién ciru tiép theo.
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TOAN CAT GHEP HINH O TIEU HQC

VO VAN HIEP
Khoa Gido duc tiéu hoc va mam non, Truong Pai hoc Quy Nhon

TOM TAT

Cdc logi bai todn cdt ghép hinh hudng tdp trung vao viéc rén luyén ki ndng cdt ghép don gian va
tinh toan theo cong thirc. Giup cho mot 56 bé phan hoc sinh kha gioi co nhu cau duwoc tim hiéu nhiéu hon vé
cde dang todn nang cao néi chung va dién tich néi riéng. Ddc biét ¢c6 mét sé bai todn ldp ghép hinh (thirong
dege trinh bay duwdi dang todn sao), cdc em hoc sinh dwoc trang bi quy trinh gidi. Ngoai muc tiéu chii yéu
la boi dudng ki nang tinh todn, con chii y dén phdt trién tri twong twong khong gian qua day hoc hinh thanh
cdc biéu twong hinh hoc, nhat la hoat dong cdt ghép hinh hoc.

Tir khéa: Phuong phép, Ly thuyét, cit - ghép hinh.

ABSTRACT
Shape Cutting and Matching Maths in Primary Education

Some types of problems about cutting and matching shapes usually focus on trainingpupils’ basic
cutting-matching skills and formula-based calculation. This is expected to help gifted students who desire to
learn more about forms of both advanced math and area problems. Especially, some shape-matching problems
(usually asterisked) are aided with recommended solutions. In addition to the ultimate goal of cultivating
arithmetical calculations, these types of problems are aimed to stimulate pupils’ space imagination through
demonstrating kinds of shapes, especially through shape cutting and matching activities.

Keywords: Method, theory, shape cutting and matching.

1.  Ditvan dad

Bic tiéu hoc 1a bac hoc nén tang cuia hé théng giao duc quéc dan, 1a bac hoc gop phﬁn quan
trong trong viéc dat nén mong cho viéc hinh thanh va phat trién nhan cach cho hoc sinh. Trong cac
mon hoc duoc dua vao giang day ¢ bac tiéu hoc thi mon toan 1a mot trong nhitng mén hoc khong
thé thiéu va chiém thoi lugng thtr 2 sau moén tiéng viét. Cling nhu cac mon hoc khac, moén toan
ciing cung cép tri thirc khoa hoc ban du vé thé giéi xung quanh nhiam phat huy ning lyc nhan
thirc, hoat dong tu duy va bdi dudng nhimng tinh cam tét dep ciia con nguoi. Pong thoi cac kién
thirc, ki ning ciia mén toan c6 nhidu Gmg dung trong cudc song, trong lao déng va hoc tap. Tir vi
tri va nhiém vu vo ciing quan trong ctia mon toan, moi chiing ta, nhitng ngudi da, dang va s& tré
thanh gido vién can suy nghi 1am thé nao dé phat huy tinh tich cuc, chi dong, sang tao trong viéc
chiém linh tri thtrc toan hoc ctia hoc sinh.

Nhu ta da biét, trong chuwong trinh mén toan ¢ tiéu hoc thi cac bai toan vé cat ghép hinh
chiém sb lugng dang ké (dic biét 1a nhiing bai toan vé dién tich), né duoc trinh bay xuyén sudt
trong chuong trinh mén toan tir 16p 1 dén 16p 5.

Email: vovanhiep2802@gmail.com
Ngay nhan bai: 29/4/2016; ngay nhén dang: 6/10/2016
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Qua thyc té tim hiéu nghién ctru, toi nhan thiy cac loai bai toan cat ghép hinh gan nhu nim
nao ciling c6 trong cac ky thi danh cho hoc sinh tiéu hoc nhu thi tét nghiép, thi hoc sinh gioi cac
cép. Tuy nhién cac bai toan vé cat ghép hinh trong sach gido khoa chi dap tmg dugc yéu ciu phd
cap. Cac bai toan d6 van hudng tap trung vao viéc rén luyén ki nang cit ghép don gian va tinh
toan theo cong thire. Trong khi d6 c6 mot s6 bo phan hoc sinh kha gidi c6 nhu cAu dugc tim hiéu
nhiéu hon vé cac dang toan nang cao n6i chung va dién tich néi riéng lai chwa duge chii y dang
mirc. Pic biét c6 mot sb bai toan ldp ghép hinh (thuong duoc trinh bay dudi dang toan sao), cac
em hoc sinh khong niam dugc quy trinh giai.

Trong day hoc toan tiéu hoc, ngoai muc tiéu chi yéu 1a bdi dudng ki ning tinh toan, con
cht y dén phat trién tri tuong tuong khong gian qua day hoc hinh thanh cac biéu tugng hinh hoc,
nhét 14 hoat dong cit ghép hinh hoc.

2. Cic bai toan cit ghép hinh

Nhur trén ta da biét c6 3 hoat dong cit ghép hinh co ban 1a: ¢t ghép hinh dé nhan dang hinh
hinh hoc, cat ghép hinh dé xay dung cong thirc va cat ghép hinh dé tao thanh hinh c6 dang theo
yéu cau. Dé phan loai cac hoat dong cit ghép hinh trén, nguoi ta da dya vao 6 bai toan cit ghép
hinh co ban sau:

2.1.  Baitodn I: “Mpt hinh tam gidc ding hop véi 1 hinh chiv nhit”, ticc la 1 tam gidc bao gio
ciing cit ghép dwoc thanh mét hinh chit nhit.

Chtng minh: C6 tam giac ABC, cit ghép tam giac ABC thanh hinh chit nhat.

* Gia sir tam giac ABC c6 A, B nhon.

- Xét duong trung binh MN//AB

- Ké AA’ vudng goc voi MN, BB’ vuong goc véi MN, CC’ vudng goc voi MN.

~Taco DNAAM(1) = AcoM(1) (gc.g)

NBBN2) = Aeene?)
Cit (17), (2°) ghép 1an lugt vao vi tri (1), (2) theo C

chiéu miii tén theo hinh v&. khi d6 ta dwoc hinh

chir nhat AA’B’B. m

* Gia sit: A ABC c6 A> 90°. (t0) A' r B
- Xét duong trung binh PQ//AC.
-Ké AA’, BB’, CC’ lan lugt vudng goc vai PQ. A B
Taco ANBB'P= NAA'P. Cit INAAP ghép

vao N\BB’P. Cit \BB’Q ghép vao NCC’Q B

Ta dugc hinh chir nhat AA’C’C.

* Gia str: A ABC ¢ A vudng. C O F A'
- Xét duong trung binh DE//AC. P
- Ké CF vuong goc AC. E
- Ct \BDE ghép vao INCFE. A
Ta duoc hinh chit nhat ACFD. A - B
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2.2.. Baitodn 2: “M¢t hinh chit thdp ding hop véi 1 hinh vuéng”, tiec la 1 hinh chi thdp bao
gio ciing cit ghép dwgc thanh hinh vuéng.

Cho hinh chir thap AA’A.BB’B,CC’CoDD’D.. Al A

Noi AB cdt A’A, tai I.

N6i BC cét BB, tai J.

Néi CD cit C’Co tai K. B D'

Néi AD cit D’ Do tai H.

Taco: ANAAT(1)= A\ BAJ (1°)
N BB’J 2) = A\CB.J (2°)
Ncck 3)= N bk 3 c ¢
NDD’H (4) = N\ AD.H (4

Cit (1), (2), (3), (4) 1an lugt ghép vao vi tri (1°), (2°), (3°), (4’) theo chiéu miii tén ta duoc
hinh vuéng ABCD.
* Xét bai toan ngugc: “Mot hinh vudng cét ghép thanh hinh chir thap”.

Goil, J, K, H 1an luot 1a trung diém cta cac canh AB, BC, CD, DA.

Xac dinh Ao,Bo,Co,Do

A.=CH N BK

B,=DI N CH B

Co=AJN DI

D.=AJ N BK C Ad 4

Xac dinh A’, B, C°, D’. J A

{A’} = AoBo N dA (dA 1a duong thang qua A va // v6&i AoDo).

{B’} = B,Co N dB (dB la dudng thang qua B va // voi AcBo). D,

{C’} = CoDoN dC (dC 12 dudng thing qua C va // véi BoCo). D K A

{D’} = AuDo N dD (dD la dudng thang qua D va // v6i CoDo). D'

Taco:  DDDH ()= NAAH (1)

NAAL @)= NBBI1(2)
NBBJ 3)= Accy3)
ANCCK 4)= N DDK @4’
Cit (1), (2), (3), (4) 1an lugt ghép vao vi tri (1°), (2°), (3°), (4’) theo chiéu miii tén ta duoc
hinh chir thap A’AA.B’BB.C’CCoD’DDo.

2.3.  Baitodn 3: “Hai hinh binh hanh cé ciing dién tich va mét canh bang nhau thi ding hop”.
Gia su: { S.scp = Sapen
AB=AB’
Chimg minh ring: ABCD ~ A’B’C’D’
Xép 2 hinh binh hanh theo dang chit “V”
Cit 2 hinh binh hanh béi d //AB (d, qua I
Khi do6, hinh binh hanh ABCD phén hoach thanh hinh binh hanh ABII va I ICD.
Hinh binh hanh A’B’C’D’ phén hoach thanh hinh binh hanh A’B’J I va 1J C’D’.
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ABII, = 2Ts; A'B'[[I=2T,
Cit 2 hinh binh hanh béi d, (d,//d,, khoang c4ch tir d, dén d, bang d, dén AB)
Khi d6 hinh binh hanh ABCD phan hoach thanh 2 hinh binh hanh ABK_I, va LK CD.
ABK I, = 4T, = 2°T.
Hinh binh hanh A’B’C’D’ phén hoach thanh 2 hinh binh hanh A’B’J H, va H,J,C’D’.
A’B’J H, = 4T, = 2°T..
Tiép tuc qua trinh trén dén duong thing d,. Khi do6 xay ra 2 kha nang:
+Kha nang 1: Cét vira dit (d, = C’D’, d_=CD).
Hinh binh hanh ABCD phéan hoach thanh 2kT.. (PPCM)
+Kha nang 2: Cét c6 dy (d,# CD)
ABCD phan hoach ABK I (= 2kT.) va [ K CD.
A’B’C’D’ phan hoach A’B’J H, (= 2kT.) va H J C’D’.
Keé I M//A’D’; J N//CB
Ta co: ADIM =ANJ C’ (g.c.g) =A,
ALMK, =AHD’L (c.g.c)=A,
AMK C=AD’J N (c.c.c) =A,
Ta thay 2 hinh binh hanh ABCD va A’B’C’D’ cung chia ra thanh 2kTo, A , A, A,. Do do,
ching ding hop nhau. Hay ABCD ~ A’B’C’D"’.

D C D' c
Ik Kk Hk Jk dk
I, K\ I /H; I d;
Il To Jl d1
A=A' B=B'

2.4. Baitodn 4: “Hai hinh chit nhdt cé cing dién tich thi dang hop”.
Gia st cho 2 hinh chit nhat ABCD va A’B’C’D’ ¢6 dién tich
bang nhau. Xép 2 hinh chir nhat theo hinh chir “L”.

K¢ C’1//BD’, CJ//BD’. J

Ta co: AA'BD’ = AB’IC’ = ADCJ b .

Cét A A’BD’ ghép vao ADCJ

AA’BD’ ghép viao AB’IC’

Ta duoc 2 hinh binh hanh BD’JC va BD’C’I ¢6 D <
cung dién tich va 2 canh bang nhau.

Theo bai toan 3: ABCD ~ A’B’C’D". A=A' B B 1

2.5. Bditodn 5: “Hai da gidc c6 cing dién tich thi ding hop”.
Pa giac (1) ~ hinh chir nhat (1)
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DPa giac (2) ~ hinh chit nhat (2)

Hinh chir nhat (1) ~ hinh chit nhat (2). é
Xét bai toan phu:

Mot da giac dang hop v6i 1 hinh chit nhat.

+ Tam giac dang hop voi hinh chit nhat (bai toan 1)
+ Tt giac dang hop v6i hinh chit nhét. !
+ Ngil giac dang hop véi hinh chit nhat.

2.6. Bai todn 6: “Bdy tam gidc déu bang nhau bao gio ciing ghép thanh 1 tam gidc déu”.

Xép 7 tam giac déu thanh hinh chong chéng.
Néi 3 dinh A, B, C

No6i AB cit A’Bo tai [

N6i BC cit B’Co tai J

N&i CA cit C’ Ao tai K

Taco  AAA’I(1) = ABBJI(1’)

ABB’J(2) = ACC.J(2°) B T \G Y
ACC’K(3) = AAAK(3’)
, \ \ C
Ciat (1), (2), (3) lan lugt ghép vao vi tri (1°), (2°), (3”) theo chiéu miii tén. Ta dugc tam gidc
déu ABC (BPCM).
* Xét bai toan nguoc: Tir mot tam gidc déu cat ghép thanh 7 tam giac déu bang nhau.
Goi L, J, K 1an luot 14 trung diém cua AB, BC, CA.
Trén AB lay diém H sao cho AH = 1/3AB.
Trén BC lay diém G sao cho BG = 1/3BC.
Trén CA lay diém M sao cho CM = 1/3CA.
Néi GI, KH, JM.

(A} =KH N GL (A} =d, NAC.
{(B’} =GI N JM. {Bo} =d N AB”.
{C’} =KH N JM. {Co}=d.NB°C".

Tacd:  AAA’I(1’) = ABB.I(1)
ABB’J(2°) = ACC.J(2)
ACC’K(3’) = AAAK(3)

Cit (1), (2), (3) lan lugt ghép vao vi tri (1), (2°), (3°) theo chiéu miii tén. Ta dwgc hinh
chong chong AcAA’B.BB’C,CC’ dugc ghép tir bay tam giac déu.

3. Cit ghép hinh & tiéu hoc

Trong day hoc toan tiéu hoc, ngoai muc tiéu chii yéu 1a bdi dudng ki ning tinh toan, con
cha ¥ dén phat trién tri tuong twong khong gian qua day hoc hinh thanh biéu twong hinh hoc, nhat
1a qua hoat dong v&-cit-ghép hinh hoc.

Cit ghép hinh 1a mot hoat dong c6 nhiéu tac dung trong hoc tap d6i véi hoc sinh. Mot mat
gay himg tha hoc tap, su khéo 1éo can than, mit khac c6 tac dung trong viéc phat trién tot tri tuong
tuong khong gian cua hoc sinh.
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3.1 Cit hinh

Pé cit hinh thanh nhiéu manh nhoé can luu y:

- Puong cét phai 1a duong cit thing hodc gip khuc.

- Tong dién tich cac manh cit ra phai dang bang dién tich hinh ban dau.

+ Mot s6 dang thudng gip:

Cat mét hinh cho trude thanh cac hinh nhé ¢6 kich thude va hinh dang cho trudec.

Cét mot hinh cho truéc thanh hinh nho c6 dang tiy y.

Vidu 1: Cho mdt manh bia hinh chit nhat. Hay cit manh bia d6 thanh ba manh 1a cac hinh
chir nhat nhé hon c6 dién tich bang nhau.

Huéng dan:

C6 thé cat nhu sau:

Vi du 2: Hiy cit mot miéng bia hinh tam giac thanh ba manh nhé hinh tam giac c6 dién

tich bang nhau.
Huéng dan:
C6 nhiéu cach cit hinh khac nhau, chéng han:

AN 2N ==
SO~ O o AR

3.2 Ghép hinh

Vi du: Cho b6n hinh tam giac vudng bang nhau, ¢6 hai canh goc vuéng bang nhau.
Hay ghép bon hinh tam gidc d6 thanh:
a) Mot hinh chir nhat.
b) Mot hinh binh hanh. ‘ ‘ ‘ |
¢) Mot hinh vudng.
d) Mot hinh tam giac.
e) Mot hinh thang.
Hudng dan:
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3.3  Cit ghép hinh

Hoat dong cét ghép hinh ¢6 khi don gian, nhung ciing c6 khi rat phirc tap. Trong truong hop
nay, gi4o vién can hudng din hoc sinh biét so sanh cic doan thang, cic goc. Yéu cau dau tién cua
viéc ghép hinh 14 trung khit hai doan thang bang nhau rdi sau d6 méi diéu chinh cac yéu cau khac.

Céc budc tién hanh cat, ghép hinh hinh hoc:

- Tim hiéu hinh s& “mang di ghép” vé dic diém: sb canh, s6 goc: quan hé do 16n, do dai
gilta cac goc, cac canh, cd cac goc nao dic biét?

- Tim hiéu hinh s& “dugc ghép”: ddc diém nao cua hinh “dugc ghép” tring véi dic diém
cta hinh “mang ghép”.

- Trén co s6 hai budc trén, chon hinh dau tién mang ghép va vi tri dau tién “dugc ghép” 1a
khau quan trong nhét.

Vi du 1. Cit mot hinh chir nhét c6 kich thude 5 x 1 thanh 5 manh roi sao cho ghép lai duoc
mot hinh vuong.

Huéng dan:

—

Vi dy 2. Cit hinh chit thap thanh 4 manh rdi ghép lai dé dwoc mot hinh vudng.

—>

>

Vi du 3.Tim mot hinh chir nhat dé bang mot nhat cat c6 thé cat hinh chit nhat d6 thanh hai
manh va ghép thanh hinh vudng.
Huéng dan:

—>

4. Kétluan

Toan hoc ¢6 vi tri hét sie quan trong, dac bi¢t & tiéu hoc. Mdi tuyén kién thirc trong toan
tiéu hoc ¢o vai tro va vj tri riéng, trong do toan vé cit ghép hinh 12 loai toan chuyén biét, thudc
dang toan kho - toan sao, doi hoi nhiéu ki ning, ki xao. Dé giai toan vé cat ghép hinh mang lai hiéu
quéa cao nhat, nhirng nha nghién ctru dwa ra nhiing quy trinh. Mot trong nhiing quy trinh thuong
duogc ap dung la:
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Budc 1: Tim hiéu ndi dung bai toan

Budce 2: Tim cach giai bai toan

Budce 3: Thuc hién cach giai bai toan

Budc 4: Kiém tra cach giai bai toan

Mubn gitp hoc sinh giai t6t toan vé cit ghép hinh, giao vién phai khong ngimg d6i méi
phuong phap day hoc, tim ra cach thirc riéng phii hop véi ndi dung timg bai giang va dbi twong
hoc sinh. Gido vién phai gitp hoc sinh nim vitng hé thong cac hinh hinh hoc, mbi quan h¢ giita
cac hinh va ddc diém riéng cua ting hinh ciing nhu hé théng cong thic lién quan dén hinh d6.
Théng ké phén loai va néu ra nhitng nhan xét ban dau vé cac hoat dong cit ghép hinh. Ddng thoi
trong qua trinh giang day, gido vién phai thuc su coi hoc sinh la trung tam cua qua trinh day hoc
tao diéu kién cho cac em tham gia vao hoat dong hoc tap.

Céc hoat dong cit ghép hinh mang lai nhiéu tac dung to 1on: qua viéc giai toan vé cit ghép
hinh gitp hinh thanh & hoc sinh nhing théi quen tot ctia mot ngudi cong nhén trong thoi dai méi
(cén than, ti mi, lam viéc theo quy trinh, co ké hoach,.. .), phat trién cac thao tac tu duy cho hoc
sinh (phan tich, tong hop, khai quat,...), gitp hoc sinh tyr kham pha thé gidi bi 4n ctia toan hoc...
Pong thoi, viéc hudng dan hoc sinh gidi toan vé cit ghép hinh ciing gitp gido vién ning cao trinh
d6 chuyén mon, nghiép vu; phat hién, boi dudng hoc sinh kha, gioi, gitp d& hoc sinh yéu kém,
nang cao chat lwong day - hoc va boi dudng cho hoc sinh kha gioi.
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NGHIEN CUU ANH HUONG CUA NGUON DPIEN PHAN TAN
PEN PIEN AP LUOI PIEN BINH PINH

TRUONG MINH TAN", TRAN NGOC THANHZ THAN VAN THONG!
'Khoa K¥ thuat & Cong nghé, Truong Pai hoc Quy Nhon
2Khoa Dién, Truong Cao dang nghé Quy Nhon

TOM TAT

Hién nay, nguén dién phan tan DG (Distributed Generation) duoc san xudt tir nang luong tdi tao
phat trién manh. Su két néi DG vao ludi ¢ thé lam anh huwong dén mét s6 yéu 16 ciia ludi dién hién cé. Pién
dp la yéu 16 anh hwong truc tiép dén tinh trang van hanh ludi dién, can ddc biét quan tam. Bai bdo ding cong
cu duwong cong PV/QV trong phﬁn mém PowerWorld d@é phan tich on dinh dién ap luoi dién Binh Dinh khi
khéng cé DG va khi ¢6 DG. Tir két qua mé phong trén phan mém PowerWorld, xdc dinh pham vi anh huong
ciia DG. Pong thoi két hop chi tiéu danh gia hiéu qua cdi thién dién ap tinh todan hé sé cdi thién chat lwong
dién ap ciia DG. Cdc két qua cho thdy DG - Phong dién Phirong Mai 3 ¢6 kha ndng cdi thién dién dp mét so
nit lan cdn diém két néi.

Tir khéa: Chat luong dién nang; nguén dién phan tan, on dinh dién ap.

ABSTRACT
Effects of distributed generation on the voltage of Binh Dinh province’s power grid

The production of DG from renewable energy has dramatically increased in recent years. Connection
of DG to the existing electrical grid may affect some of its elements. Voltage is a factor which directly
influences the state of the grid operation, which needs special attention. In this article,the curve tool
PV / QV in PowerWorld software was used to analyze the voltage stability of Binh Dinh's power grid when
there is no DG and when there is DG. From the simulation results on PowerWorld , the incidence of DG
is determined. Also, the target of efficiency evaluation was combined to improve the voltage for coefficient
calculation and to improve the voltage quality of the DG. The results showed that DG - Phuong Mai 3 Wind
Power is capable of improving the voltage of some neighboring nodes of the connecting point.

Keywords: Power quality; distributed generation; voltage stability.

1.  Dijtvan dd

He¢ thdng dién hién nay ngudn dién dugc san xuét tir cic ngudn ning méi, ning lugng tai
tao ngay cang dugc phat trién manh nham han ché viée sir dung ngudn ning luong hoa thach ngay
cang can kiét, dong thoi ddm bao an ninh ning lugng, gop phan cai thién strc khoe cong dong, bao
vé mdi truong, tmg phé véi bién ddi khi hau, tao viéc lam,.... Ngudn dién san xudt tir cac ngudn
ning luong tai tao thuong cé cong suit phat twong ddi nho va phan tan nén dugc goi 1a ngudn
dién phan tan DG. O Viét Nam hién nay DG dau ndi vao luéi dién trung ap dang phat trién nhanh

*Email: tantmgn@gmail.com
Ngay nhan bai: 7/12/2015; ngay nhén dang: 3/10/2016
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va rong trén toan qudc. Binh Pinh 1a m6t tinh ¢6 ngudn ning lwong tai tao phong phu: thuy tridu,
song bién, gio, ning,... Do viy ma tiém ning phat trién ngudn dién tir nang luong tai tao 1a rat
t6t. Hién Binh Dinh ciing dd va dang quy hoach, phat trién ngudn dién dugc san xuét tir ngudn
nang lugng tai tao nay. Cu thé nhu: Dy 4n Nha may Phong dién Phuong Mai 3 (21 MW) da dugc
UBND tinh Binh Dinh cip phép va cho ky han cubi phai trién khai du 4n 13 15/4/2016. So d6 tong
thé nguyén 1y ludi dién 220kV, 110kV Binh Pinh dén ndm 2020 [1] nhu hinh 1.

Cung v6i su phat trién cia DG, ciing kéo theo mdt s van dé nay sinh khi ban than luéi
dién hién co chua dap ing dugc sy gia ting cta ngudn va tai. Sy két ndi DG vao ludi c6 thé lam
thay ddi dong cong suét trén ludi, anh hudng toi tén thit cong sudt trén ludi, anh huong dén dién
ap trén ludi va anh huong téi dong su ¢d, do tin cdy cung cap dién cua ludi dién. Xét vé yéu t6
k¥ thuat thi dién ap 1a yéu td anh hudng truc tiép dén tinh trang van hanh ludi dién, can dic biét
quan tdm nghién ctru.

TAMQUAN  NUOC TRINH VINHSUN S TRAXOM  KENLUTHA TAY SON NHON TAN
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RN
o
AL v
Kpwme A v
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81
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o |
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PHOMS @ :
new & k
(0129 DA 5 I Y v ¢
- ﬁﬁ BN DUONG N a o v
NIl ] THANK il CAT AN NHOX LONG MY
2V - m‘-ﬁ 'vum mw m:&
1x25MVA-11035226V it

2x25MVA-110/3522kV
(40+25\MVA. 11022V

Hinh 1. So do nguyén Iy ludi dién 220kV, 110kV Binh Pinh dén nam 2020
2. Anh huwéng cia DG dén dién ap ludi

DG két ndi vao ludi co thé 1am cho dién 4p trén ludi ting 1én hodc giam. Anh huong cua
DG 1én su thay doi dién ap 1a nho hon khi DG chi phét cong suét tac dung (CSTD) so véi khi DG
phat hodc tiéu thu cong suit phan khang (CSPK). Nha may Phong dién Phuong Mai 3 sir dung
may phat ngudn kép DFIG (Doubly Fed Induction Generator), loai nay duogc thiét ké va van hanh
véi cosp = 0,9.
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DG ciing anh hudng t6i ton that dién ap trén cac 16 duong day, lam thay doi dic tinh dién
ap. DG duoc két ndi chit yéu véi ludi phan phdi dién trung ap v6i gidi han cong suat nhd. Nhung
khi mtrc d6 thdm nhap ctiia DG 16n thi cong sudt phat tir DG khong chi 1am thay ddi dong cong
suét trong ludi ma ca ¢ ludi truyén tai [2].

2.1. Su gia ting dién ap

Céc DG la cac DFIG c6 thé phat CSTD, phat hoic tiéu thu CSPK c6 thé lam ting dién ap
O vung c6 dién ap thép nhung cling c6 thé lam tang dién ap cuc bg trén ludi dién. Dé hiéu vé anh
hudng cua DG dén dién ap ludi, xét mé hinh két ndi DG vao luéi dién nhu hinh 2 [3].

. U}
H¢ | R+ jX. Ly s
théng | T Ry +jXy;
U, ,
Roc + jXpa
Hinh 2. Pién dp nut tang lén tai nit ¢6 dau noi DG
Cong suit bom vao nat j 1a: Sini =P, +jQ,, =Py +iQue) — (P, +iQ,) (1)

Trong do6: Sini - 1a cong suat biéu kién cia DG bom vao ludi,
P, Qp - 1a cong S}lﬁt tac dung va cong S}lﬁt phan khang ctua DG,
P.Qy- la cong suat tac dung va cong suat phan khang ctia phu tai.
(Pinj - jQinj)

Vi dong dién trén nhanh ij 1a Iy = nén ta c6 dién ap tai nat két ndi la:

U;

. < e . PR +Q X. PR -Q X.

0y = Oz, - 0,4 PR QXD | (PR, ~Q,X,) o
Uj Uj

Trong hé don vi tuong ddi, d6 16n dién ap duogc léy la 1 p.u, gia tri dién ap tang 1én o diém
két ndi DG AU = ‘UJ - Ul‘ khong dugc vuot qua 2%:
P.—-P )R. - )X
&100 :( DG Ll) 1J+(QDG QL;)
U U’

Trong do: Z,=R,+ inj — tong trd ludi gitra diém két ndi chung va diém két nbi DG.

5100 [%] 3)

2.2. Su suy giam nhanh dién ap

Khi khéi dong mot may phat DG c6 thé 1am suy giam nhanh dién ap. Sy suy giam nhanh
dién ap co thé dan dén truc tric role bao vé hodc co thé gay ra ngung hoat dong tam thoi cac DG.
Trong trudng hop dién gio, khi khéi dong tua-bin gio c6 thé gay ra su sut giam dién ap dot ngot
va khoi phuc lai sau vai gidy. Gia sir rang tua-bin dugc dic trung boi hé sé thay doi dién ap k,
va goc cua tong tré ngin mach cia lugi v, dién ap suy giam dot ngot co thé duoc udc luong
nhu sau:
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“4)

d=100k .(y,). S,
Sk
Trong do:S_ - 1a cong suét toan phan dinh murc cua tua-bin gio,
S, - 1a cong sudt ngin mach cua ludi dién.
Theo (4) thi d6 1a mot ham khong phu thude vao sb tua-bin gié nén c6 thé noi rang su suy
giam nhanh vé dién 4p khong phai la rang budc khi mé rong quy mo nha may dién gio.

3. Chi tiéu danh gia hiéu qua cai thién dién ap

Thuc té v&i moi dang phu tai khac nhau, c6 dic tinh tinh khac nhau thi mc d§ quan trong
lai khac nhau, trong trudng hop tong quat thi dai luong dic trung cho chit lugng dién ap duoc
dac trung boi [4]:

N
Vi= ;UiPiki (5)

N
Dk =1
i=l

Trong do6:P. - phu tai tai nat thi i (p.u)

(6)

VI - dai lugng dac trung cho chat luong dién &p cua ludi dién.

U, - dién ap tai nat phu tai thir 1 (p.u), thuong dugc danh gia trong bién do gidi han
U _(1,05p.u)vaU_ (0,95 p.u)

k. - trong sO noi 1én mirc quan trong ctia phuy tai tai nat thir i. Trong nhiéu truong hop dé don
gian co thé lay k, =k, =..=k = I/N

Nhu vy, chat lugng dién ap duge so sanh théng qua ty so: VP = VI, /Vs @)

Trong do6: VI, va VI - 1a chi s6 vé dién ap trong truong hop c6 DG va khong c¢6 DG. Néu
VP >1 thi viéc két néi DG 1én ludi méi co tac dung cai thién chat lwong dién ap.

4. Két qua md phéng

Str dung duong cong PV/QV trong PowerWorld Simulator 8.0 dé phan tich 6n dinh dién ap
lui dién Binh Dinh. Vi s6 liéu thu thap duoc theo [1], két hop voi viée di xay dung so dd mé
phong trén phan mém PowerWorld, tién hanh mo phong theo céc s liéu dic trung mua kho va
mua mua [1] & tinh trang lu6i dién v6i cac nat tai déu bu dam bao cose = 0,85.

- Pham vi anh huéng ctia ngudn phong dién Phuong Mai 3 dén dién 4p ludi dién Binh Dinh
thé hién nhu trén hinh 3.
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—— Dién ap tai cac nut khi cé két néi NMP Phuong Mai 3 (Phat 20MW va 5SMVAr)

- 4= - Dién ap tai cac nut khi co két néi NMD Phuong Mai 3 (Phat 10MW va 1MVAr)

—a— Di&n ap tai cac nut khi khéng cé két ndéi NMP Phuong Mai 3
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Hinh 3. Biéu dé dién dp cac nut o ché dé van hanh binh thuong
mua khé hedi dién Binh Dinh dén nam 2020

- Sir dung dudng cong PV trong PowerWorld Simulator 8.0 phan tich 6n dinh dién ap lugi
dién Binh Dinh dén nam 2020.
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Hinh 4. Puong cong P-V mgt s6 niit tdi & ché do vin hanh binh thwong mia khé

khi khéng c6 két néi phong dién Phwong Mai 3
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Hinh 5. Puong cong PV mét s6 it & ché do van hanh binh thuong
miia khé c6 két noi phong dién Phwong Mai 3

- Sir dung dudng cong QV trong PowerWorld Simulator 8.0 phén tich 6n dinh dién ap luéi
dién Binh Dinh dén ndm 2020.
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Hinh 7. Puong cong Q-V mét sé mit & ché dg vin hanh binh thwong
miia khé khi khéong c6 két néi phong dién Phirong Mai 3
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Hinh 9. Puong cong QV mét sé miit & ché dé van hanh binh thuong
mila khé cé két néi phong dién Phwong Mai 3

- Tinh toan hé sd cai thién chat lugng dién ap ciia DG

Ap dung s6 liéu & ché d6 van hanh binh thudng dic trung ctia mua kho.
Pai luong dac trung cho chét lugng dién ap khi chua co két ndi DG:

VI . = i:UiPiki =0,647953 (pu)
i=1
Pai luong dac trung cho chét lugng dién ap khi co két ndi DG:
VI, = ZNl:UiPiki =0,658964 (pu)
H¢ sb cai thién chét lugng dién ap cua ludi
VI,; 0.658964 1017

VP = = =1,
VI, 0.647953
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5. Két luan

- Cac nat 110kV c6 do du trir cong suat phan khang thip nhu 13: Tam Quan, Hoai An,
Hoai Nhon, Pong Phé, Tay Son.

- Ché d6 van hanh binh thuong theo s6 liéu dac trung cua mua mua cac nat: Tam Quan,
Hoai An, Hoai Nhon c6 dién ap thap dudi mirc cho phép.

- Nt Tam Quan c6 hé sb du trit dién ap kém nhét.

- Trudng hop gia thiét xay ra su ¢d cit MBA 220/110kV TBA Nhon Hoi thi ntit Nhon Hoi
va cac nut lan can nat Nhon Hoi (Nhon Hoi 2, Nhon Hoi 3, Déng ba, Phu Cat, An Nhon) bi suy
giam dién ap.

- Ngudn Phong dién Phuong Mai 3 khi két nbi vao lu6i dién Binh Dinh c6 kha ning cai
thién dién ap mot sb6 nat 1an cén, nhitng nut cé di€n ap cai thién nhan th:?iy r6 nhu: Nhon Hoi,
Nhon Hoi 2, Phu Cat, An Nhon.
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TINH PA DANG CUA HE THUC VAT VEN BO HA LUU
SONG HA THANH, BINH PINH

PHAN HOAI VY
Khoa Sinh-K¥ thuat nong nghi€p, Truong Dai hoc Quy Nhon

TOM TAT

Nghién ciru hé thuc vt ven bo ha luu song Ha Thanh, Binh Dinh, chung t6i xac dinh 3 nganh thuc
vdt bdc cao co mach la Lycopodiophyta, Polypopodiophyta va Magnoliophyta voi 64 ho, 161 chi va 195 loai.

Nganh Magnoliophyta chiém wu thé nhat véi 189 lodi, 156 chi va 59 ho; trong dé cé 134 lodi,
114 chi, 42 ho thudc Magnoliopsida va 55 lodi, 42 chi va 17 ho thudc Liliopsida (ty trong vé sé lodi giita
Magnoliopsida va Liliopsida la 2,44). Tiép theo la Polypodiophyta véi 5 loai, 4 chi va 4 ho. Thap nhat la
Lycopodiophyta voi I loai, 1 chiva 1 ho.

Can cir vao Sach do Viét Nam 2007, da xac dinh dwoc 2 loai thudc dién quy hiém can dwoc quan
tam va wu tién bdo vé.

Tiwr khéa: Pa dang sinh hoc, da dang thuc vat, h¢ thuc vat, song Ha Thanh

ABSTRACT

A preliminary assessment of the diversity of flora along the lower
of the Ha Thanh river, Binh Dinh province

Through a preliminary assessment, the Flora of the lower of the Ha Thanh River in Binh Dinh
province consists of 3 vascular plant divisions: Lycopodiophyta, Polypodiophyta and Magnoliophyta with
a total of 64 families, 161 genera and 195 species.

The Magnoliophyta is the largest division with 189 species, 156 genera and 59 families. The
including 134 species, 114 genera and 42 families of Magnoliopsida and 55 species, 42 genera and 17
families of Liliopsida (The species proportion of Magnoliopsida to Liliopsida is 2.44). The Polypodiophyta,
with 5 species, 4 genera and 4 families, is the second most diverse major group. The Lycopodiophyta is the
least diverse with only 1 species, 1 genus and 1 family.

The flora at the Ha Thanh River’s lower course banks also conserves 2 species now threatened with
extinction (Vietnam Red Data Book, part I1.: Plants, 2007).

Keywords: Biodiversity, flora, Ha Thanh River, plant diversity

1.  DPitvan dé
H¢ thuc vat ven song luon la cac hé thyc vat nhay cam, khong nhiing ¢ tinh da dang cao
ma con c6 tac dong nhiéu mat dén khi hau, thuy véan, dan sinh,... [9]

Ha Thanh 1a mot con song 16n chay trén dia ban tinh Binh Pinh. Do dia hinh dbc, luong
nudc 16n, cac nhanh song Ha Thanh trude khi d6 ra bién lai chay trén dia ban c6 mat do dan cu cao

E-mail: phanhoaivy@gqnu.edu.vn
Ngay nhan bai: 19/5/2016; ngay nhén dang: 3/11/2016
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nén bén canh nhiing gia tri v& mit sinh hoc, hé thuc vat ven bd con ¢o vai trd quan trong trong bao
v€é mdi truong, canh quan, tac dong dén dong chay va diéu kién vi khi hau, bao vé dé bao, chéng
xam thyc,... Nhét 1a trong diéu kién tinh hinh 1ii lut nhitng nim qua dién bién hét strc phirc tap.

Tuy nhién trong thuc té, su khai thac, tan pha, cling nhu tac dong nhiéu mit cua ap luc dan
sinh da 1am cho da dang thuc vat tai khu vuc hién khong cao va dang trén da suy thoai nghiém trong.

Nhan thtrc dugc tim quan trong va tinh cép thiét cta viéc bao vé hé thuc vat ven b ha luu
song Ha Thanh, chung t6i tién hanh khao sat, diéu tra, thu mau, dinh danh, phan loai khoa hoc,
kiém ké thanh phan loai. Trén co s& d6, chung t6i phan tich tinh da dang nham cung cép nhiing
dan liéu cho viéc 1ap hd so khoa hoc, gop phan vao cong tac danh gia ciing nhu ¢ ké hoach bao
v€ va phat huy gia tri ciia hé thyc vat nhay cam nay.

2. Poi twong, phwong phap nghién ciru

- béi tugng nghién ctu cua dé tai 1a toan bd hé thuc vat bac cao c6 mach ven bd ha luu
song Ha Thanh, Binh Dinh.

- Cong tac thu miu dugc tién hanh theo phuwong phép diéu tra theo tuyén va 6 tiéu chuan
theo Nguyén Nghia Thin (1997) [6], [8]; x4c dinh cac ho theo Nguyén Tién Ban (1997) [1],
Brummitt R.K. (1992) [2] va Takhtajan, A.L [10]; dinh loai theo phuong phap hinh thai so sanh
dua trén mo ta cua Pham Hoang H¢ (2000) [5].

- Tap hop, hé thong hod thanh phan cac taxon bac loai ctia khu vuc nghién ciru theo hé
théng ctia Brummitt (1992) va Luat danh phéap quéc té vé thuc vat (Tokyo, 1994) [2], [3].

- Panh gia tinh da dang vé phén loai ¢ cac taxon bac nganh, 16p, ho va chi theo Nguyén
Nghia Thin (1997) [7], [8]; cdn ct vao Sach d6 Viét Nam (2007) [4] dé xac dinh thanh phan thuc
vat nguy cép, quy hiém.

3. Keét qua nghién ctru va ban ludn

3.1. Da dang vé phén loai

Chung t6i da thu thap va budc dau xac dinh duoc 195 loai thuc vét bac cao ¢6 mach nam
trong 161 chi thudc 64 ho ctia 3 nganh thyc vat bac cao. CAu truc t6 thanh cac taxon cia hé thuc
vat dugc trinh bay trong Bang 1.

Bang 1. Cdu triic 16 thanh cdc taxon ciia hé thuc vit ven bo ha luu song Ha Thanh

Ho Chi Loai
Nganh . p .
So lwgng % So lwgng % So lwong %
Lycopodiophyta 1 1,56 1 0,62 1 0,51
Polypodiophyta 4 6,25 4 2,48 5 2,56
Magnoliophyta 59 92,19 156 96,90 189 96,93
Téng 64 100 161 100 195 100

Két qua cho thiy sy phan b cua cac taxon trong nganh khong déu. Nganh Magnoliophyta
chiém wu thé tuyét d6i véi ty 16 92,19% vé s ho, 96,90% vé s6 chi va 96,93% vé sb loai. Tiép
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theo 1a Polypodiophyta chiém 6,25% vé sb ho, 2,48% vé sb chi va 2,56% vé sb loai. Nganh
Lycopodiophyta chiém ty 1€ rat th:?ip voi 1,56% vé sb ho, 0,62% vé chi, 0,51% vé sb loai.

pé théy 13 hon vé ciu tric phan loai, chung toi tién hanh so sanh hé thuc vat ven bd ha
lwu song Ha Thanh véi hé thyuc vat ciia tinh Binh Dinh [9] va trinh bay két qua trong Bang 2. Két
qua cho thiy v& co ban khong co sy thay doi 16n vé ty 16 (%) vé s loai ctia cac nganh duogc ghi
nhén tai khu vuc nghién ctru so véi hé thuc vat toan tinh Binh Dinh. Bén canh d6, méc du chi c6
3 trong tong s6 6 nganh thuc vat bac cao c6 mach cua tinh Binh Dinh ciing nhu trén pham vi ca
nudce [9] nhung chi trén mt pham vi nhd, hé thuc vat ven bo ha luu séng Ha Thanh da dong gop
t61 9,8% téng s6 1oai hién biét cua tinh Binh Dinh va 1,84% téng s6 loai hién biét cua Viét Nam.
Mit khac, su thap hon han vé ty 1& (%) vé s loai Lycopodiophyta va Polypodiophyta ciing nhu
su thiéu vang dai dién cta cac nganh Psilotophyta, Equisetophyta va Pinophyta cho thiy hé thuc
vat ven bo ha Iuu song Ha Thanh ¢6 tinh chit nhiét d6i 1o rét.

Bdng 2. So sanh cdc nganh cua hé thuc vat ven bo ha luu song Ha Thanh voi hé thuc vat
toan tinh Binh Dinh

Ha luu song Ha Thanh Binh Pinh
Nganh S6 lwong % S6 lwong %
Psilotophyta 0 0,00 1 0,05
Lycopodiophyta 1 0,51 9 0,45
Equisetophyta 0 0,00 1 0,05
Polypodiophyta 5 2,56 89 4,47
Pinophyta 0 0,00 18 0,90
Magnoliophyta 189 96,93 1.871 94,07
Téng 195 100 1.989 100

Bing 3. Cdu triic t6 thanh va ty trong Magnoliopsida va Liliopsida trong Magnoliophyta

cua hé thuc vt ven bo hg lwu song Ha Thanh, Binh Dinh

Ho Chi Loai
Lép S6 lwgng % S6 lwgng % S6 lugng %
Magnoliopsida 42 71,19 114 73,08 134 70,90
Liliopsida 17 28,81 42 26,92 55 29,10
Téng 59 100 156 100 189 100

Phén tich sau hon su da dang ciia Magnoliophyta cling nhu s phin b cac taxon trong
cac 16p Magnoliopsida va Liliopsida dugc trinh bay tai Bang 3. Két qua cho thiy Magnoliopsida
chiém wu thé vé&i 70,90% sb loai, 73,08% sb chi va 71,19% sb ho. V&i ty trong Magnoliopsida/
Liliopsida ¢ bac loai 1a 2,44, thip hon ty trong twong tng (5,30) ctia hé thuc vat toan tinh
Binh Dinh [9], cho thidy khu vuc nghién ctru c6 diéu kién sinh thich hop cho sy phat trién ciia cac
loai Liliopsida.

65



Phan Hoai V§

Chung t6i da thong ké tai khu vuc nghién ctru ¢6 9 ho o tir 5 loi tré 1én va trinh bay két
qua trong Bang 4. Mic du chiém 14,06% tong s6 ho nhung da co 76 chi (47,20%) va 101 loai
(51,79%). Cac ho da dang nhat cia hé thuc vat 1an lugt 1 Poaceae (21 loai), Euphorbiaceae
(16 loai), Asteraceae (15 loai), Fabaceae (12 loai), Verbenaceae (10 loai), Cyperaceae (10 loai),
Amaranthaceae (6 loai), Convolvulaceae (6 loai), Solanaceae (5 loai). Trong céc ho nay, c6 4 ho
nam trong 10 ho giau loai nhat cua hé thue vét Binh Dinh cling nhu cua h¢ thuc vat Viét Nam [9].
Do 1a cac ho Poaceae, Euphorbiaceae, Asteraceae va Fabaceae.

Bding 4. T héng ké cac ho thue vat da dang cua hé thuce vat ven bo ha luu song Ha Thanh, Binh Pinh

- Ho ’ S6 chi ’ S6 loai
So lwong % So lwgng %

1 Poaceae 18 11,18 21 10,77
2 Euphorbiaceae 13 8,07 16 8,21
3 Asteraceae 13 8,07 15 7,69
4 Fabaceae 11 6,83 12 6,15
5 Verbenaceae 5 3,11 10 5,13
6 Cyperaceae 3 1,86 10 5,13
7 Amaranthaceae 6 3,73 6 3,08
8 Convolvulaceae 4 2,48 6 3,08
9 Solanaceae 3 1,86 5 2,56

Téng 76 47,20 101 51,79

Chung t6i xac dinh dugc 8 chi (4,97%) co tir 3 loai tro 1€n (Bang 5). Céac chi nay chira
29 loai, chiém 14,87% téng s6 loai cua toan hé. Céac chi da dang nhét cua hé thyc vat lan luot
la: Cyperus (7 loai), Clerodendrum (4 loai), cac chi Ipomoea, Acalypha, Solanum, Vitex, Musa,
Eragrostis cung c6 3 loai.

Bdng 5. Tl héng ké cac chi da dang nhat ciia hé thuc vat ven bo ha lu song Ha Thanh, Binh Dinh

S6 loai
STT Chi -
So lwong %

1 Cyperus 7 3,59
2 Clerodendrum 4 2,05
3 Ipomoea 3 1,54
4 Acalypha 3 1,54
5 Solanum 3 1,54
6 Vitex 3 1,54
7 Musa 3 1,54
8 Eragrostis 3 1,54

Téng 29 14,87
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3.2. Dadang vé ngudn gen quy hiém

Dua trén bang danh luc thuc vat va can cit vao Sach dé Viét Nam [3], chung t6i tién hanh
thong ké céc loai thudc dién quy hiém va trinh bay két qua ¢ Bang 6.

Bdng 6. Cdc loai thuc vat quy hiém ciia hé thuc ven bo ha liu song Ha Thanh, Binh Dinh

STT Tén khoa hoc Tén Viét Nam Ho S.D.V.N
Selaginella tamariscina (Beauv.) P ) )
1 . Quyén ba truong sinh | Selaginellaceaec | VU Ale,d
Spring
Cu dén
2 Croton touranensis Gagn. Euphorbiaceae VU Alc,d
DPa Nang

Két qua cho théy trong téng s6 195 loai thyuc vat da duge xac dinh tai khu vuc nghién clru,
c6 2 lodi duoc dé cap trong Sach dé Viét Nam & mirc sip nguy cap (VU). Dy la ngudn tai nguyén
quy hiém khoéng chi cta riéng khu v ha luu song Ha Thanh ma con cua ca hé thyc vét Viét Nam,
can c6 chinh sach uu tién trong cong tac bao ton.

4. Kétluan

Nghién cuu tinh da dang cia hé thyc vat ven bo ha luu song Ha Thanh chung t6i da xac
dinh duoc 195 loai thuc vat bac cao ¢6 mach nam trong 161 chi thudc 64 ho cua 3 nganh thuc
vat bac cao: Lycopodiophyta, Polypopodiophyta va Magnoliophyta. Trong d6, Magnoliophyta
chiém uu thé nhat véi ty 16 96,93% vé s6 loai, tiép theo 1a Polypodiophyta (2,56%) va thip nhat
Lycopodiophyta (0,51%).

H¢ thuc vat c6 9 ho (14,06%) co tu 5 loai trd 1€n, chiém 101 loai (51,79%) thude 76 chi
(47,20%). Cac ho da dang nhét 1a Poaceae (21 loai), Euphorbiaceae (16 loai), Asteraceae (15
loai), Fabaceae (12 loai), Verbenaceae (10 loai), Cyperaceae (10 loai).

Hé thuc vat c6 8 chi (4,97%) c6 tir 3 loai trd 1én, chiém 29 loai (14,87%). Céc chi da
dang nhat cta hé thyuc vat 1an luot 13: Cyperus (7 loai), Clerodendrum (4 10ai), cac chi Ipomoea,
Acalypha, Solanum, Vitex, Musa va Eragrostis cung c6 3 loai.

ba xac dinh dugc 2 loai quy hiém duogc liét ké trong Sach do Viét Nam thudc dién sép
nguy cap.
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ANH HUONG CUA VIEC XET PEN UNG SUAT TIEP GIUA PHAN CANH
VA SUON TIET DIEN CHU T POI VOI COT THEP SAN
TRONG SAN SUON BETONG COT THEP TOAN KHOI

PHAM THI LAN", NGO TANG TUAN
Khoa K¥ thuat va Cong nghé, Truong Pai hoc Quy Nhon

TOM TAT

Bai bao nay so sanh cot thép chiu luc cua ban san theo Tiéu chuan Viet Nam TCVN 5574 - 2012 voi
Tiéu chudn Chéu Au EC - 2. Theo Tiéu chudn Viét Nam, cot thép trong san chi duoc thiét ké dé chiu mémen
uon ngang. Con theo Tiéu chuan Chau Au, cot thép san ngodi viéc chiu mémen uon nhie trén, né con phdi
tham gia chiu g sudt cdt gita phan vieon ciia cdnh va swon khi dam dwoc thiét ké theo tiét dién chit T
hodc 1. Két qua khao sat tir mot vi du cu thé cho thdy rdng cot thép diroc thiét ké theo EC - 2 Ién hon rat
nhiéu so véi TCVN 5574 - 2012. Va khi san cang day (tike la iing sudt tiép cang I6n) thi sw chénh léch ciia
viéc thiét ké theo hai Tiéu chudn cang cao.

Tir khéa: Thiét ké cot thép san theo TCVN 5574:2012 ; Thiét ké cdt thép san theo Tiéu chuan
Chau Au EU - 2 ; Dam tiét dién chit T ; Ung suét tiép giita canh va suon cua tiét dién chit T

ABSTRACT
Effects of shear stress between web and langes of T- section beams on slab reinforcement

This paper presents a comparison between the slab reinforcement designed by the TCVN 5574-2012
standards and the one by the Eurocode-2 standards. In the Vietnamese standards, slab reinforcement is
designed for its bending moment only, while the European standards require that the slab reinforcement
must be designed for both the bending moment in slab and the shear stress between the flanges and the web
of the T- and I-section beams. The investigated results show that the slab reinforcement per Eurocode-2
standards is significantly larger than that per TCVN 5574 — 2012 standards. The thicker the slab is, the
larger discrepancy there is between the designs under the two standard systems.

Keywords: The slab reinforcement designed by the TCVN 5574-2012 standards; The slab
reinforcement designed by the Eurocode-2 standards ; The T - section beams ; shear stress between web
and langes of T - section beams

1.  Ditvan dé

Bit dau tir khoang dau nhitng nam 60, cung véi sy phat trién nhanh chong cua khoa hoc va
thuc tién xay dung, viéc thiét ké két cdu bétong cdt thép ngay cang doi hoi ky su co nhidu kién
thirc sau va rong hon. Céc Tiéu chuén thiét ké két cau bétong cot thép o hau hét cac nudc déu tro
nén ngay cang rac rdi, phirc tap hon va khi cac may tinh dugc sir dung dé tinh toan ciing nhu v&
chi tiét cac cau kién bétong thi cac nha thiét ké cang phai luon hoc hoi thém.

*Email: ptlan@ftt.edu.vn
Ngay nhan bai: 27/4/2016; ngay nhén dang: 16/6/2016
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Hau hét cac sach vé két cAu bétong cbt thép hién nay déu duoc bién soan dua trén ndi dung
ctia cac Tiéu chudn Viét Nam ma thuc chét 1a dua trén Tiéu chuan cua Lién X6 cil. Tuy nhién,
nhiéu dy an xdy dung giao thong va nha cao ting hién dai bang von vay nudc ngoai trong nhiing
nam gan ddy & nudc ta lai duoc thiét ké va xay dung theo cac Tiéu chudn ciia Chau Au (EC - 2),
Hoa Ky (ACI).... Vi vay, viéc hiéu biét cac Tiéu chuén thiét ké cua cac nude tién tién dbi vai
nguoi thiét ké 1a rat can thiét.

Theo Tiéu chuan Viét Nam, khi thiét ké cot thép san di khong xét toi anh hudng ciia ing
sudt tiép tai diém tiép giap giita canh va sudn cua tiét dién chit T [1-4]. Trong mot s6 trudng hop
néu g suit nay di 16n no c6 thé lam tach roi hai phan nay va hiéu Gmg chit T s& khong con nita.
Tiéu chuan Chau Au (EC - 2) c6 ké dén ung sut nay trong thiét ké cot thép san, mic do anh
huéng phu thude vao gia tri ctia Gng suét tiép [5-7]. Bai bao nay s& khao sat két qua thiét ké theo
hai quan diém cua hai tiéu chuan trén cho mot két ciu san cu thé.

2. Thiét ké c6t thép chiu lwc ciia ban san

2.1. Thiét ké cot thép chiu lyc ciia ban san theo Tiéu chuin Viét Nam TCVN 55742012 [1-4]

M

Tinh: «, = - <a, )
b 0

Vé’l h() = h —a

Gia thiét:  a=10mm +15mm

= E=1-1-2a, 2)

Dién tich tiét dién cét thép A_trém Im chiéu dai cta ban:

A — §Rb bhO
s R

S

3)

Trong cac biéu thirc trén:
R, , R - cudng dd tinh toan vé nén cla bé tong va vé kéo cua cdt thép;
M - mémen do tai trong tinh toan gay ra;
o, &-1a cac hé so tinh toén;
o, - he s tinh toan (tra bang phu luc E) [3];
b, h - kich thudc tiét dién (b=1m, h = chi€u day ban san).
h, - chiéu cao lam viéc cua tiét dién;
a - khoang cach tir trong tdm ciia c6t thép dén mép chiu kéo ciia bétong.

2.2. Thiét ké ¢t thép chiu lwc ciia san theo Tiéu chuin Chiu Au EC - 2 [5-7]

2.2.1. Thiét ké cét thép chiu lie ciia san theo Tiéu chuin Chéau Au khi chia xét dén anh hwéng
ciia ieng sudt tiép giiva phan canh va swon

M
bd’f,

Xac dinh hé s6: K= <Ky, “4)
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K, - hé s6 tinh toan: K, = 0.167;
d - chiéu cao 1am viéc cua tiét dién: d=h - a;
f, - cudng do chiu nén dic trung cua mau try bétong & 28 ngay tudi;

K
Canh tay don z: z=d| 0.5+ [| 025———
= Canh tay don z ( ( 1‘134j]
Dién tich tiét dién cdt thép trém 1m chiéu dai cta ban Al
M
A =—
Sra?

fy 4 - cuong do chiu kéo tinh toan cta cdt thép.

)

(6)

2.2.2. Thiét ké cot thép chiu luc ciia san theo Tiéu chuin Chiu Au khi xét dén anh hwéng ciia

wrng sudt tiép giwa phdn canh va swon

Kha ning chiu cit ctia phan canh c6 thé dugc tinh toan bang cich xem phan canh nhu 1a hé

thdng dai chiu nén phdi hop véi gidng & dang cbt thép ngang chiu kéo.
+ Ung suét cit 16n nhat Vg, theo chiéu doc tai phan nbi giita suon va canh:

AF,

d

\%
Ed hf Ax

Trong do:

AF, - sy thay d6i luc theo chiéu doc ctia phan canh;

b,
AP =AM b,
d—0.5h, b,

Dai chiu nén

Hinh 1. Lyc cat gitra canh va suon

(7

(8)
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h,- chi€u cao canh;
b,- la chiéu rong tinh toan cua phan canh: b.=b_;

L _bih
fo 2
+ Pé bétong khong bi nén v trong dai chiu nén cua canh phai thoa man diéu kién sau:
V.
vEd < 1/ ck
1.5(cot 0, +tand, )
Voi: Vl = 06 —A

250

Goc @ fc() thé duoc xac dinh nhu sau:

VEea

0.2(1— £, /250) £,
Goce 9f dugc lay trong gidi han:

. -1
Hf =0.5sin

265" <0, <45° néu canh nam trong ving nén.
38.6° < 0, < 45° néu canh nam trong ving kéo.
C6t thép ngang trén don vi chiéu dai trong canh dugc xac dinh nhu sau:
A, . Viah,
s, 0.87f, cotd,

Véi: S, - 1a khoang céch gitra cac cbt thép ngang trong canh.

)

(11)

(12)

(13)

(14)

+ Trong truong hop luc cit giita canh va suon va phdi hop véi momen udn ngang, yéu cau
cbt thép ngang trong canh phai dugc bd tri théa man biéu thirc (14) va khéng nho hon téng cua
mot nira dién tich thép tinh theo (14) cong véi dién tich thép tinh toan dé chiu mémen udn ngang

cua canh.
+ Dién tich c6t thép ngang tdi thiéu la:

0.26bd 2
Ay > 0260 e 0.0013bd, [’"m j
. m

ik
Trong do6:
b=1000mm
d - chiéu cao lam viéc ctia canh.
fom - gia tri trung binh cuong do6 chiu kéo cta bétong.
Sy - cuong do chiu kéo dac trung cua cdt thép.

* Nhdn xét:

(15)

Theo tiéu chuén thiét ké cia Chau Au dbi véi tiét dién chit I hay chit T khi (g suét cit 16n
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nhat theo chiéu doc tai phan ndi giita suon va canh v, > 0.4 f, , thi s& anh huong dén két qua

ctia viéc tinh toan cdt thép san. Lic nay dién tich c6t thép san duoc tinh theo mémen uén ngang
phai dugc cong thém mot lugng tdi thiéu bﬁng mot nira dién tich thép tinh theo (14) va déng thoi

dién tich thép san ciing phai thoa mén biéu thuc (14).

3. Vi du khao sat

Dé xét anh huong cia tmg sut tiép gitra canh va sudn cua tiét dién chir T d6i v6i thép san,
tién hanh tinh toan cbt thép mii nhip (2 - 3) truc C ctia san chiu tai trong phan bd déu nhu hinh 2.

10m

I

174

|

|

o e
77T &
T F i
A e
& #I::::::H:::::“:::::H::::::Ih—v@
: ¥ ¥ ¥ | &
ST
Y | | O | B S

=25m | 1=25m [1=25m | 1=2.5m |

®

Hinh 2. So d6 mdt bang san

SO liéu:
- Chiéu cao san:
hs = hf

b’

‘ | >
- Kich thuéc dam: % %
H{E
h =600mm ; b = 300mm \ICI’ E Thép mii
- Tai trong phan bo déu: =
q = 12kN / m’ J
- Bétong cip d6 bén B20, ¢t thép nhom CI co: b =300

Hinh 3. Mat cat 1 -1

R, =11.5MPa ; R, =09MPa ; f, =16MPa ; f, =19MPa; f,, =0.87MPa

fonoos =1.3MPa ; f,,=R =225MPa; f, =R, =235MPa
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Cét mot dai ban co chiéu rong bang 1m (hinh 2).
So db tinh toan ciia san 1a mot dam lién tuc, 4 nhip, chiu tai trong phan bd déu, kich thudc
(b, x h)=(1000x h ) mm.

q = 12kN/m
Vv v by
1 2500 [ 2500 } 2500 } 2500 }

Hinh 4. So doé tinh cia ban san

Phan tich bang phan mém SAP2000, ta dugc biéu d6 mémen nhu trén hinh 5.

(M) (kKNm)

Hinh 5. Biéu do momen cua dai ban voi hs = 100mm

3.1. Tinh toan cot thép san theo tiéu chuin thiét ké ciia Viét Nam TCVN 5574 - 2012
Vi truong hop h, =100mm, mémen tai g6i C:
M = 5.36kNm
Gia thiét: a=15mm = hy=h-a=100-15=85mm
Tién hanh tinh toan véi chidu cao h_ thay d6i, con cac thong sé khac dugc giit nguyén. Két
qua tinh toan dién tich cbt thép san Ay duge téng hop trong bang 1.

Bing 1. Tong hop két qua dién tich cot thép san theo tiéu chudn TCVN 5574 - 2012

Thong s6 thay dbi Gié tri mémen M(kNm) A, = A,y (mm?)
80 5.36 389
90 5.36 332
(mm) 100 5.36 290
110 5.37 258
120 5.37 232

3.2. Tinh toan c6t thép san theo tiéu chuin thiét ké ciia Chau Au
* Tinh todn cot thép chiu mémen uon ngang:
Vi truong hop h, =100mm:
M =536kNm ;d = h,=85mm
Két qua dién tich bt thép tinh toan dé chiu mémen udn ngang la A, img vdi cac truong
hop chiéu cao h_ thay d6i, cac thong s6 khac duoc giir nguyén duge tong hop trong bang 2.

74



Tap 10, S6 4, 2016

* Tinh todn cot thép chiu ikng sudt tiép giita cdnh va swon dam DI:
So do tinh toan cua dam D1 13 mot dam lién tuc, 2 nhip, chiu tai trong phan bd déu
q,=12x2.5 = 30kN/m, (b6 qua trong lugng ban than cua dam) kich thudc tiét dién nhu trén hinh 3.

Qu = 30kN/m
vy vy e
| |

6000 | 6000

Hinh 6. So dé tinh cia dam D1

Phan tich b?mg phén mém SAP2000, ta dugce biéu dd mdomen nhu trén hinh 7.

Ax=0.743m o ) s
‘ o

AM=74.21kNm’| 1 = %
oo LTI LTI
g @ 7 7

1.487m | © ¥

e

e~

(M) (kNm)

Hinh 7. Biéu do momen cua dam D1

V6i b,,,= b, 1 chiéu rong tinh toan ctia phan canh c6 thé dwa trén khoang cach 1, gitra cac
diém momen bang 0 nhu hinh 8.

- wiw 2
1,=0.851; | 1o=015(L+D) | 1,=0.851,
L, 7 1 A

Hinh 8. Dinh nghia |, dé xdc dinh chiéu réng tinh todn ciia phan canh

0.851, = 0.85x 6000 = 5100mm
0.15(4, +1,) =0.15(6000+6000) = 1800mm
Léy: I, =1800mm ; b,y =D b, +b,<s

Trong do: b

i = 0.28,+0.14, 0.2, va b, <5,
V6i cac thong s6 duoc xac dinh trén hinh 9.
s, =8,=1100mm ; s =2500mm

b, =02x1100+0.1x1800 =400 > 0.2/, =360

eef i

Iy: by, =360mm
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beff

beff,l wa Vbeff.l

7 / L~ % [ ]

L $1 $1 /II/ bw /||/ Sy Sy L
S

Hinh 9. Céc thong sé chiéu réng tinh todn ciia phan canh
= b, =2x360+300=1020mm < s =2500mm

Khoang cach tir vi tri c6 momen bang 0 dén vi tri c6 moémen uon 16n nhat & bang 1.487m.

= Ax = % =0.743m

Tién hanh tinh toan cac budc tiép theo ta thu duoc két qua dién tich cbt thép san Ay, va A,
dugc tong hop trong bang 2.

Bang 2: Tong hop két qua dién tich cot thép san theo tiéu chuan ciia Chdau Au

Thoéng s6 thay doi A, (mm?) Ao (mm?) A, (mm?)
80 397 240 517
90 336 243 458
hy(mm) 100 293 245 415
110 260 247 383
120 233 250 358

3.3. So sanh cac két qua

Két qua tinh toan c6t thép san theo tiéu chuan TCVN 5574 - 2012 va tiéu chuan Chau Au
EC - 2 duoc tong hop trong bang 3.
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Bing 3. Bang tong hop dién tich cot thép san tinh theo cdc tiéu chudn

Khi khong xét dén anh huong cia luc Khi xét dén anh huong cua luc cét
cét giita canh va suon tiét dién chir T giita canh va suon tiét dién chir T
g . dam dam
Thong s6 thay doi
Ong s thay doi A (mm?) A_(mm?) A (mm?)
A_(mm?) * | Chénh Iéch : * K Chénh
s theo Chau theo theo Chau )
theo TCVN X (%) - léch (%)
Au TCVN Au
80 389 397 2.1% 389 517 32.9%
=
2 2 90 332 336 1.2% 332 458 38.0%
Q
§ g 100 290 293 1.0% 290 415 43.1%
% = 110 258 260 0.8% 258 383 48.4%
120 232 233 0.4% 232 358 54.3%
Chénh léch trung binh 1.10% 43.34%

* Nhin xét:

Khi tinh ¢t thép san chiu mémen uén ngang khong xét dén anh huong cua lyc cit thi dién
tich c6t thép chiu moémen am tinh theo tiéu chuan TCVN 5574 - 2012 va tiéu chuan Chau Au
chénh 1éch khong nhiéu. Mirc d¢ chénh léch trung binh qua cac vi du trén 1 khoang 1.10%. Khi
c6 xét dén anh hudng cua luc cit gitta canh va suon thi dién tich ¢t thép mii yéu cau tinh theo 2
tiéu chuén trén c6 su chénh léch nhau kha 16n. Mt d6 chénh léch trung binh qua cac vi du trén
1én to1 43.34%.

Nhu vay, viéc xét dén anh huong cia lyc cit gitta canh va suon 1am ting dén 43.34% dién
tich cot thép mii cta san.

4. Két luan va kién nghi

4.1. Kétluan:

Tir két qua nghién ciru va tinh toan trén déy, c6 thé rat ra két luan sau: theo tiéu chuan Chau
Au EC - 2 d6i véi tiét dién chir I hay chit T khi xét dén ung sudt cit 1on nhét theo chiéu doc tai
phan nbi giita suon va canh v,, > 0.4, , thi s& anh huong dén két qua cta viéc tinh toan cdt thép
san. Tr thi du khao sat ta thiy lyc cat gitta canh va suon ¢6 anh huong rat 16n dén cot thép san,
lam tang dén 43.34% dién tich cdt thép chiu luc cta san.

4.2. Kién nghi:

Can xét dén anh hudng cia luc cat giita canh va suon dam khi tinh toan ¢t thép cho san,
tranh viéc ban san co thé bi pha hoai do tng sudt cat tai phan ndi giita ban va dam.
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NGHIEN CUU SU TAO PHUC PON VA PA LIGAN TRONG HE:
Bi(III) - 1-(2-PYRIDILAZO)-2-NAPHTON (PAN) - CH,COOH
BANG PHUONG PHAP TRAC QUANG

LE THU HUONG", LE THI THANH THUY, NGUYEN VAN LUONG
Khoa Hoéa hoc, Truong Pai hoc Quy Nhon

TOM TAT

Trong bai bao nay, chung toi cong bé két qua xdc dinh phire Bi(IIl)-PAN. Sw hinh thanh phire don
ligan va da ligan trong hé Bi(lll)-PAN- CH,COOH duoc nghién ctu bang phuwong phap trac quang. Cdc
diéu kién t6i weu, thanh phan phirc va co ché tao phirc, cdc tham sé dinh lwong ciia phirc don va da ligan da
duwoc ung dung dé tang do nhay va do chon loc cua phép xdc dinh trdc quang vi luwong Bi(Ill).

Tir khéa: Bi(IIl), phue don ligan, phuc da ligan, PAN

ABSTRACT

A Study on Monoligand and Multiligan Complexes in the System Bi(iii) - 1-(2-pyridilazo)-2-
naphton(PAN) — CH,COOH with Spectrophotometric Method

In this paper, we report the result of determining the complexation of Bi(Ill)-PAN. The formation
of monoligan and multiligan complexes in the system Bi(Ill)-PAN- CH ,COOH was studied with the
spectrophotometric method. The optimal conditions and the complex composition and complex mechanism,
quantitative parameters of mono, multiligand complex were applied to increasing the sensibility and the
selectivity of spectrophotometric determination of Bitmut microcontent.

Keywords: Bi(Ill), monoligan complex, multiligan complex, PAN

1.  Mé dau

Bimut 14 nguyén t twong dbi phd bién trong tw nhién (chiém 2.10° % céc nguyén tb trong
vo trai dat). Ngay nay, Bimut dugc tng dung rong rdi trong nhiéu linh vue nhu: y hoc, my pham,
san xuét gang thép, gbm s, dung lam chat xtic tac, ding trong cac que han,...

Dic biét trong nhitng nam dau thap nién 90, cac nghién ctru da danh gia Bitmut co thé thay
thé dugc chi trong nhiéu ing dung vi tinh khong doc hai ciia nd. Bitmut ciing twong ddi bén vé
mat hoa hoc chinh vi thé ma Bitmut 1a di twong cua cac cong trinh nghién ctiru v6i nhidu linh vuc
va muc dich khac nhau [2].

Hién nay c6 nhiéu phuong phap dé xac dinh vi lugng Bitmut nhu phuong phép phd hap thu
nguyén tir, phuong phap cuc phd Von-ampe hoa tan, phuong phép tric quang... Nhung phuong
phap tric quang thuong dugc str dung nhidu vi c6 nhiéu wu diém ndi bat nhu do lip, do chinh xac
cao, dat yéu cau cua mot phép phan tich va phu hop v6i yéu ciu ciing nhu diéu kién cua cac phong
thi nghiém & nudc ta hién nay [3].

*Email: lethuhuong@gnu.edu.vn
Ngay nhan bai: 23/5/2016; ngay nhan dang: 20/6/2016
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Thude thir 1-(2-pyridilazo)-2-naphtol (PAN) 14 thudc thtr tao phirc chelat v6i nhiéu ion kim
loai trong d6 c¢6 ion Bi(IIl), phttc tao ra cé mau dam. Do d6 viéc nghién ctru phan tng tao phtrc
ctia ion kim loai Bi (III) v6i thudc thir PAN khong chi ¢6 ¥ nghia 1y thuyét ma con cé ¥ nghia rat
16n vé mat thye tién, gan voi moi trudng, voi doi sdng con nguoi va nén kinh té cong nghiép.

Trong hé Bi(III)-PAN, khi c6 mat axit axetic thi c6 hién tuong tang mat d¢ quang dang ké
va budc song hép thu cuc dai ciing thay doi. Hién tuong nay cé thé 1am tang d6 nhay, d6 chon
loc ctia phép xac dinh tric quang vi lugng Bi(IIT) [4]. Bai bao nay dé cap dén sy nghién ctru phirc
don ligan cua Bi(III) véi thude thir PAN va phtc da ligan trong hé Bi(III)-PAN-Axit axetic bang
phuong phép tric quang.

2. Thue nghiém
Chuén bi cac dung dich gbc loai tinh khiét phan tich ctia Dirc : Bi(I11) 0,01M, PAN 4.10°M
va axit axetic IM .

Gia tri pH ctia cac dung dich nghién ctru dugc do trén may Hanna intruments 8417 ( Y).
Mat do quang ctia dung dich dwoc do trén may quang phé SPECTRO UV-VIS (Anh).

3.  Két qua va thio luin

3.1. Nghién ciru sy hinh thanh phirec don ligan Bi(IIT1)-PAN

Két qua ghi do phd hip thu electron cho thdy c6 hiéu tmg tao phirc gitta Bi(III) va PAN.
O pH = 3,4 thudc thir PAN c6 budc song hdp thu cuc dai & 465 nm. Phuc cua Bi(III)-PAN &
pH = 3,4 c6 budc song hép thu cyc dai A, 1a 552,5 nm.

A(AA) —=—B

1,0 —e—C

\
A

0.4

Lo T
0,2

04 Ad

3O 400 450 500 550 600 650 700 A (nm)
Hinh 1. Phé hdp thu dién tir ciia thuée thir PAN (B) va phire Bi(Ill)-PAN (C)

Phtrc ¢6 mat do quang 6n dinh khoang 30 phut sau khi pha ché dung dich va trong vong
90 phiit mét d¢ quang phtrc giam cham. Gia tri mat d6 quang tang 1én rat nhanh va dat gia tri cuc
dai trong khoang pH : 3,23- 3,65 nén chung toi chon pH tdi wu 1a 3,4. Dung cac phuong phap
ty s6 mol, hé dong phén tir gam, Staric-bacbanel dé xac dinh thanh phan cho thay phirc don ligan
Bi(IIT)-PAN 1a phtrc don nhan voi ty 1€ Bi(III) : PAN = 1:1 (hinh 2).
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AA

1,2
11
1,0
0,9
0,8
0,7
0,6
0,5
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1:.09 1:04 3:07 2:03 01 3:02 7:03 4:01 9:01 VPAN

Hinh 2. Do thi xdc dinh ty 1é Bi(lll) va thuéc thir PAN trong hé phirc
Bi(IIl)-PAN bang phwong phép hé dong phén tir gam

Su phu thudc gitra mat 4o quang ctia phire vao néng d6 Bi(III) tuan theo dinh luat Beer nam
trong khoang : 5.10°M—16.10"M. Sau khi xur Iy thdng ké két qua thuc nghiém, chung toi thu
dugc phuong trinh dudng chuan c6 dang: AA =1,312.10°.C,, an T 0,0104.

Béng phuong phap KoMar, chiing t6i da xac dinh dugc 6 pH = 3.4:

Eppie = (1,320 £ 0,017).10* (v6i p = 0,95 ; n=6)

Nghién ctru co ché tao phuc don ligan ching toi xac dinh dugc cong thire gia dinh cua phic
gitra ion Bi(III) véi PAN ¢ pH= 3,4 1a Bi(OH),R va xdc dinh duogc hing s6 bén ctia phirc nhu sau :

lgB=11,15+1,12

3.2. Nghién ctru sy hinh thanh phirc da ligan Bi(III)-PAN-CH,COOH

Két qua phd hép thu electron cho thdy phirc ctia Bi(III)-PAN- CH,COOH ¢ pH = 3,7 ¢6
.. = 560 nm nhu vy ¢ sy tao phirc gitra Bi(IIl) véi PAN va CH,COOH. Khi c6 mat ligan thu
hai khong mau CH,COOH (dung dich ligan nay hép thu ¢ viing tir ngoai) thi c6 su ting dang ké
mat do quang cua phirc, diéu nay cho thiy c6 sy hinh thanh phtrc da ligan giita Bi(IIT) v6i PAN va
CH,COOH. Higu tung nay rat ¢ 1oi cho kha ning 1am tang do nhay ciia phép xac dinh tric quang
vi lugng Bimut.

Phirc c6 mat d9 quang on dinh khoang 30 phut sau khi pha ché dung dich va trong vong 90
phut mat do quang phure gidm cham. Phtc da ligan dugc hinh thanh trong vung pH : 3,45 - 4,02
nén chiing t6i chon pH t&i uu 14 3,7.

Dung cic phuong phap ty sb mol, hé dong phén tir gam, Staric-bacbanel dé xac dinh thanh
phan phtrc cho thy ty 18 Bi(III) : PAN = 1:1. Ngoai ra chiing t6i ding phuong phéap chuyén dich
can bang da xac dinh dugc ty 1& Bi(III): CH,COOH = 1:1 (Hinh 3), vy phtrc da ligan Bi(III)-
PAN- CH,COOH la phtrc don nhan véi ty 1€ Bi(IIl) : PAN :CH,COOH = 1:1:1.

81



Lé Thu Huong, Lé Thi Thanh Thiy, Nguyén Vin Luong

Hinh 3. Do thi

AA
lo B2
4 8 AAL-AA,

14

1,4

14

1,2

Y=1,288x+4,1446
1,0 R?=0,9999
0.8
18Ccu coom

09 75 73 =) 0 T5

sw phu thugc lg A%AAI vao lgCCHjc()OH(tga =128 = 1)

Két qua thuc nghiém thé hién sy phu thugc mat d quang phirc da ligan vao néng do Bi(I1I)
dugc biéu dién & hinh 4. Két qua trén do thi cho chiing ta thiy khoang ndng d6 tudn theo dinh

luat Beer 1a :

5.10°M—13.10" M. Khi ndng d6 ctia phirc 16n hon thi xay ra hién tugng 1éch 4m khoi dinh

luat Beer.

2,0

1,5

1,0

0,5

0,0

DA

0 2 4 6 8 10 12 14 16

T
c.10°

Hinh 4. Po6 thi biéu dién su phu thugc mdt do quang cua dung dich phiec

82

Bi(IIl)-PAN-CH,COOH vao néng do Bi(Il).



Tap 10, S6 4, 2016

Sau khi xir Iy thong ké két qua thuc nghiém, chiing t6i thu dugc phuong trinh dudng chuan

c6 dang:
AA;=1,578.10%.Cy,,, +0,0026

Bang phuong phap KoMar, chung t6i da xac dinh dugc ¢ pH = 3,7:

€ppe = (1,565 £ 0,014 ).10* (v6ip = 0,95 ; n=6)

Nghién ctru co ché tao phirc da ligan chung t6i x4c dinh dugc cong thirc gia dinh cta phirc
Bi(IIl)-PAN- CH,COOH ¢ pH= 3,7 la Bi(OH)RCH,COO va xéc dinh dugc hing sb bén ciia
phtcnhusau: lgp=25,77+1,08

Ngoai ra chung t6i khao sat anh huong cac ion can tré (Cu*, Zn**, Fe**...) d6i voi phép dinh
lwong Bi(III). Két qua cho thiy céc ion ndy gan nhu can hoan toan v6i phép dinh luong Bi(III).

4. Két luan

- Dung phwong phéap phan tich tric quang da nghién ctru mot cach c6 hé thdng sy tao thanh
phtrc don va da ligan trong h¢ Bi(III)-PAN- CH,COOH.
- P3 xac dinh dugc cac diéu kién tao phirc don va da ligan t6i wu (thoi gian, ndng do,
pH...), xac dinh thanh phan phtrc, co ché phan tmg tao phirc.
- Pi x4c dinh hang sb bén, hé s6 hip thu phén tir ciia phire don va da ligan.
- Phuc da ligan c6 do bén, hé s hép thu phan tir cao hon nhiéu so véi phuc don ligan va
6 thé st dung dé tang d¢ nhay va do chon loc ctia phép xac dinh tric quang vi lugng Bitmut.
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