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THU NGO

Mot mia xudn mdi lai dén. Mdi ngudi chiing ta lai c6 thém mot tudi, cudc
doi lai c¢6 thém bao ddi thay. Nhung diéu quan trong nhét 1a y thic huéng thuong
va tinh than nhan viin ma chiing ta theo dudi va thiét tha mong mudn thuc hién
khong d6i thay.

Trudc thém xuin méi, chiing tdi xin dudc ndi 18i cam on va kinh chic quy
ban doc, cdc Thay, C6 va tit ca cic anh chi, cic ban mdt nim mdi an binh, vui
khoé va tran day hanh phiic.

Véi tap tap chi KHOA HOC & CONG NGHE s6 MUNG XUAN MOI BINH
DAU nay, ching ta da c6 6 nim gép miit, lién két va bay to. Trong 6 nim qua,
chiing ta di dén véi nhiing trang viét, nhiing bai vd & Tap chi ndy nhu mot su
lién két tinh nghia vA mot dam mé tri thdc thuc su. Va ciing chinh véi su lién
két tinh nghia va v6i dam mé tri thiic 4y ma ching ta da c6 thé vugt qua nhiing
khé6 khin ngoai canh va nhiing bat dong trong hoc thuat khong thé khong nay
sinh, trén con duong di tim sy hoan thié€n tri thic, trong nhiing hoan canh va
moi trudng sinh séng nhiéu khi kha khac nhau. CHUNG TA KHONG HE CO
THAM VONG PI TIM SU PONG NHAT TRONG LOI SONG, TRONG CAM
THU VA CA TRONG NHAN THUC. Vi hon ai hét, trong mdi truong dai hoc,
chiing ta hiéu rang khong thé c6 su ddong nhat mic khai nhu vy bao gis. Chiing
ta chip nhan su khic biét d& cling nhau ton vinh mot diéu rat thuc, 1 ngudi Viét
Nam chiing ta bao gid ciing trong tinh nghia, bao gid ciing séng vi tinh nghia va
khong bao gid danh mét tinh thin hiéu hoc. Béi vi, ching ta hiéu r6 ring, khong
con tinh nghia thi sé khong con muc dich chung, va cling sé khong thé xay dung
dudc nhiing gia tri nhan viin tdt dep va bén viing.

Va tl nhiing kién thiic dudc trinh bay noi day, chiing ta da cliing nhau xac tin
rang, chinh nén gido duc dai hoc ma chiing ta khong ngiing xdy dung, vun dap
da va sé mang dén cho chiing ta khong chi 1a tri thiic ma con 12 cai Pep ctia tim
hon, su hing hdi, niém vui, tinh thuong, niém tin va ca su an Gi, khién chiing ta
trd nén giau c6, phong phi hon vé mit kién vin va tam hon trd nén nhay cam
hon dé€ c6 thé sé chia, ddng cdm va chan thanh gitp cho thé hé tré, nhiing ngudi
di sau chiing ta luon biét vuon t6i tuong lai, khong nan long khi gip hoan canh
khé khiin va bao gio ciing biét giif tinh than tu trong, dé cao danh du va quyét
tam thuc hién hoai bdo hoc tap d€ séng dep va déng gép cho dui.

Trudc thém xuin méi, thém mot 1an nifa, xin dudce chin thanh cam on tit ci
nhiing anh chi, nhiing ban httu da nhiét tinh cdng tac véi tap chi KHOA HOC &
CONG NGHE ctia Pai hoc Duy Tan. Va xin chiic tit ca chiing ta mot mua xuan
mdi an binh va hanh phuc.

BAN BIEN TAP TAP CHI KHOA HOC & CONG NGHE
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Spring time’s Villages, Village’s Halls and Village’s Festivals

Nguyén Vin Bon

Vién Nghién ciiu Kinh té Xd hoi, Pai hoc Duy Tan, Viét Nam
Institute of Socio-Economic Research, Duy Tan University, Viet Nam

(Ngay nhdn bai: 27/12/2016, ngay phdn bién xong: 03/01/2017, ngay chdp nhdn ding: 04/01/2017)

Tém tit

Vin héa ctia dan toc Viét phan 16n dugce hinh thanh trén dia ban lang xa. Trong d6, nhiing 1& hoi ngay xuan phong phi
thudng dién ra & dinh lang. Bai viét sau diy nhiam thé hién hinh 4nh clia nhiing hdi lang ngay xuan Ay.

Tir khoa: Lang, dinh lang, hoi lang ngay xuan.
Abstract

Vietnamese culture is mostly found upon villages. Besides, the diverse festivals of springtime often take place in village’s
halls. This paper is to describe the images of those springtime’s village’s festivals.

Keywords: Village, village’s halls, springtime’s village’s festivals.

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. Gidi thiéu

Mot trong nhiing didc di€ém ndi bat clia vin
hod Viét Nam 1a tinh chét thuong ton (perma-
nence). Theo hoc gia Pao Duy Anh, trong "Viét
Nam vin hoa st cuong", thi chinh tinh chét
thuong ton Ay (thudng ton- permanence- chid
khong phai trudng ton - internel) 1a cbt 16i cla
su hinh thanh va phat trién cué vin hod Viét.

Theo ching t6i, cai tinh chét thuong ton iy
thé hién & chd 6ng cha chiing ta da c6 nhiing bién
gidi tudng nhu tim thudng ma vo ciing hop 1y,
chic chin, 1uén tao ra dugc su quin binh, tu tin
trong tiép nhan xi thé. D6 1a su bién gidi tuyét
vOi cua van hoa dan tdc khi phai truc dién véi
cac ludng tu tudng Nho - Lio - Phat xua kia, va

ca nhiing tu tudng triét hoc hién dai phuong Tay
méi du nhap vao nudc ta vé sau nay. Cé ngudi da
2oi su tiép nhan va bién gidi iy 1a su dung ho4
tu tudng. Chinh vi thé ma trong cudc sdng cla
ching ta hom nay c6 ca tam tinh, y chi va nghé
thuat sdng clia 6ng cha ta. Hién tai chiia day qud
khit va la thude do, la stic manh cia y chi, cua
su phat trién huéng t6i tuong lai. Trong tinh chét
thudng tdn cta vin hod dan tdc, céi cbt 16i van
la van hoa dan gian; ma & do, chira dung ca dao
ly, tinh yéu cudc séng, niém tin vao sy ton tai
ctia nhiing gid tri nhin vin va ca ndi dam mé cac
thd vui binh thudng cua nhiing con ngudi luoén
biét dung hop gifia lac thi cudc doi va ly tudng
huéng thién, trong mot cudc sdng tam linh phong
phu.
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N6i dén hoi lang ngay xuin, mot trong nhiing
sinh hoat chinh ctia phong tuc 1& té ctia dén tdc,
khong thé khong néi dén cdi ndi sinh thanh cla
nhiing 1€ tiét ngy xuan 12 ngoi lang.

Chinh vy, trong nén viin hoa thuong ton clia
dan tdc Viét, yéu td tiép ndi khong ngiing ciia cac
thé hé ngudi ludn gdi tinh yéu thuong va ci niém
tin, hy vong vao 16p con chdu 12 yéu t6 quan trong
bac nhét, yéu t6 quyét dinh ctia moi yéu td hinh
thanh nén vin hod Viét. Va dé c6 dugc su tiép nbi
bét tuyét d6, lang Viét Nam da dong mot vai tro
quyét dinh.

2. Lang Viét Nam

Lang Viét Nam la mot trong nhiing mo hinh
quyét dinh diéu kién song, su phat trién kinh té,
phat trién viin hod, va do d6, ca su trudng ton clia
dan tdc.

Chi xét riéng vé mit sinh hoat vin hod, lang
12 don vi dau tién tao nén su hinh thanh 16i sdng,
luu gii nhitng tip tuc va xdy dap truyén thong
nhan vin. Dong thdi, lang ciing 12 ndi tao nén
nhitng sac thai vin hod riéng, gép phan quan
trong vao viéc hinh thanh su phong phu, da dang
clia vin hod dan toc. C6 thé noi, lang la cdi noi
ciia vin hod Viét Nam, mot nén vin hoa nong
nghiép lia nuée. Pidu d6 c6 18 da dugc xéc lap
ngay tif budi dau ctia su hinh thanh lang. St séch
ghi rang, khi Lang Liéu - ngudi da lam nén banh
chung, banh day (hinh tuong cta Dat va Troi),
hinh anh tiéu biéu chang nhiing cho triét ly séng,
ma con tiéu biéu cho kinh té tu tic, tu cap cla
lang - dugc vua Hung thi ba nhuong ngdi, thi
21 ngudi anh em cta Lang Liéu déu giit cac
phong trin, 1ap thanh bd ding, ct thi nii song.
V& sau, ho thuong tranh nhau lam trudng, ngudi
nao cling 1ap hang rao gd (moc sach) dé ngiin chia
dét dai, 1anh thS; bsi vdy, méi 6 tén 1a Sdch, 1a
Trai, 14 Trang (1). Khic Thira Hao 1am Tiét do
st Giao Chau (907 - 917) chia dit dé 1ap ra L,
Phii, Chdu, Xd (2). Duéi triéu L&, trong céac s6
sach, cong van, lang dugc phan biét, tuy theo noi
ma goi la Xd, Thon, Trang, Pong, Sdch, Trai, SJ,
Phuong, Van.

Trang, Dong, Sdch, Trai 1a nhiing xom lang &
tiép giap nii riing, hodc & nhitng noi siu tham

trong nui rung. Van la nhiing xém lang & ven
song, ven bién, chuyén nghé chai ludi. Phuong
12 khu ma nhitng ngudi ciing 1am mot nghé quy
tu lai, sinh sdng v6i nhau. Nhu vay, ta thy céc
don vi dan cu nay da coé tu xa xua trong lich st
dung nudc va gitt nuée cia dan tdc Viét. Va truée
sau, lang vdn la don vi chii yéu quyét dinh su ton
tai va phdt trién ciia cong dong dan toc Viét.

Vin hod lang dugc hinh thanh trén cdi nén
clia su quan cu 4y, vi vy di tao nén nhiing diic
trung vin hod cho dén ngay nay vin con nguyén
tdc dung: yéu thuong 1an nhau vi tinh lang nghia
x6m, "téi lita tdt déen co nhau"; giip d6 nhau
khi hoan nan; viéc cia mdt nha, moi nha déu lo
(nhit gia hitu sy ba gia uu). C4c gid tri nhan vin
nhu 1ong yéu c4i Thién, 1ong hiéu thao, tinh than
"ton su trong dao", khong quén nguodn cdi, long
nhan ai, nhan tu, bao dung, tha thd... cling déu
bit nguodn tif vin héa lang xa.

Vin hod lang xa con dugc thé hién & long ton
kinh cong lao clia cdc bac tién hién, hau hién,
nhting bac minh su, nhitng ngudi da hy sinh than
minh cho nghia ci. Diéu ndy dudc dan chiing
trong khap cic lang xa tac ghi qua nhiing cong
trinh nhu bia d4, miéu mao, dinh chua; trong do,
ci dinh 12 hinh &nh tiéu bi€u nhit.

3. Dinh lang

Cho dén nay, van chua c6 nha nghién ciu lich
stt hay dan tdc hoc nao cé thé khang dinh thoi
diém xuit hién cta cdi dinh. Chi c6 thé phong
doan rang, cai dinh xuét hién tir giai doan dan
Lac Viét biét 1am nha 8. "P6 la loai nha san, lic
trude kéu la cdi rong, vé sau kéu la cdi dinh;
nhiéu noi ngoai Bdc xua con lam dinh cao cdng.
Veé sau, dudi dnh hudng cia Hoa téc, cdi nha cao
cdng riit ngdn dan dan chan lai dé' cudi cing lam
thing trén mdt ddt... Ddu sao chiing ta ciing ¢
Iy dé’tin rang, dinh chinh la cdi n6i ma nude Viét
Nam cé dai khi sinh ra da dwoc me Au Co ddt vao
va chinh trong dé né da lon 1én va trdi qua biét
bao cudc thing tram: vinh cé, nhuc co, nhung
bao gio no ciing vdn mang theo cdi néi no. La bdi
Vi cdi néi nay ciing chinh la cdi co cdu nguyén
sd, titc la nhitng yéu t6 cdn ban dé’tao dung nén
tinh thdn ddn téc, nén van gan lién vdi dan téc
cho dén tén ngay nay" (3).
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Chiing ta da n6i dén vi tri diic biét quan trong
cuia lang trong su hinh thanh va phat trién cla vin
hoa dan tdc Viét, mot nén vin hoa dit trén nén
tang gia dinh. Va chinh vi vady ma cai dinh 1a hinh
anh c6 két va dic trung nhit ctia lang; hay néi
khéc di, 1a ctia nhiéu gia dinh cing sinh sdng véi
nhau trong dia phan mot lang. Mdi gia dinh déu
c6 mdi nha riéng. Con cai dinh la nha cta lang.
Vé diém nay, ta cang dé nhan ra khi nghién ciiu
doi sbng clia cac dan tdc thi€u sé6 mién nii Viét
Nam. Nha rong la khong gian van hod cua lang,
di 3 mbi mot tdc ngudi mién ndi né cé thé c6
tén goi khdc nhau. Chang han, & mién nii Quang
Nam - Da Nang, ngudi Co Tu goi ngdi nha lang
1a nha Guol ; nguoi Cor goi la Hycoh; nguoi Xo
bang, Ca Dong goi la Ung; ngudi Bh’ noong goi
la Thung (cung c6 noi goi la Azdng); con ngusi
Ve va T’ riéng goi la Oong, hay Nhia-treng. Nha
rong 1a ng6i nha cong cong cia lang ban, c6 chic
ning giébng mot dinh lang d6i v6i ngudi Kinh (4).

Vi céi dinh 1a nha cta lang, nén khi xét dén
nhiing tap tuc 1& Tét clia dan tdc Viét, nhit 1a
nghién cifu vé hoi lang ngay xuan, thi khong thé
nao khong dé cap dén nhiing dic trung chinh cla
cai dinh.

Thit nhét, cai dinh 13 moét khong gian tam
linh, vi day 1a noi dan lang cing té; noi ngudi
séng c6 su giao tiép tAm linh v6i nhitng ngudi da
chét, tic 12 6ng ba, t3 tién. Moi viéc quan trong
trong lang déu dugc dai dién cta lang (ngly xua
thudng la Ly trudng) cdo v6i Thanh hoang va td
tién. Dy cung chinh la mdt trong nhitng nét dac
thul ctia doi séng vin hod lang x4, hay néi cu thé
hon, 14 ddi séng tAm linh cta ngudi Viét. Dan
toc ta khong hé coi thé gi6i siéu nhién 1a mot thé
gi6i than bi, cach biét, ma 6ng cha chiing ta c6
mot quan niém nhan sinh thiét thuc, 12 kéo ngudi
chét vé gan vé6i cudc ddi clia ngudi sdng. Trong
gia dinh, c6 viéc gi quan trong, nhu xay mdt ngoi
nha méi, doi mot ngdi md cla cac bic bé trén,
hodc dung vo gi chong cho con cai, thi ngudi
truéng gia dinh thap huong truée ban thd dé cio
v6i dng ba, t6 tién. Ciing vay, 6 lang c6 viéc gi
hé trong thi ngudi trudng lang ciing lam 1€ cdo
v6i cac bac tién hién, hau hién, nhiing ngudi khai
canh 1ap lang. Su lién lac tinh than 4y khong chi
¢6 y nghia tAm linh, ma trong thuc t& cudc sdng,

con mang mot y nghia dao dic rat rd rang, vi
so phai mac toi, phai thit 1€ v6i ong ba, 3 tién,
vi mubn gilf cdi nén nép ma 6ng cha da truyén
lai, nén tit ci con chau con séng khong dam 1am
nhitng diéu xing by, trai v6i dao ly. C6 thé noéi,
su lién lac tam linh 4y, xét cho cling, 12 vi ngudi
séng hon 12 vi ngudi chét. N6i mot cach khac, d6
12 biéu thi sinh dong cia mot nén vin hoa thai
hoa: hoa Ddt véi Troi, hoa Poi vdi Pao, hoa Siéu
nhién voi Thién nhién.

Thit hai, cai dinh la mot khong gian hanh
chinh: Chinh & sin dinh ma nhiing vu kién tung
trong lang gitta cac toc ho (néu c6), hoic gitta cac
gia dinh, sé dugc gidi quyét. Ciing & san dinh, 1y
trudng thu thué va tuyén binh, hay tuyén tring
dinh di lao dong (dao sdng, dap dudng...) theo
1énh cia tridu dinh. O day, ta ciing can thdy mot
nét dac trung khac cia van minh lang xa la quan
niém trong hién. Vi trong hién nén ciing phai
trong xi, tiic 1a trong ngudi 16n tudi, vi chinh &
ngudi 16n tudi méi cé kinh nghiém doi, maéi la
nhiing ngudi thiu tinh dat 1y, va nhd d6 ma trd
nén minh triét. Chinh vi quan niém trong hién,
trong xi ndy ma ta khong la khi thiy cac Hoi
dong ky muc clia lang ngay xua bao gid ciing
gém nhiing vi bo 1do va nhiing ngudi cé hoc,
hodc nhiing ngudi da d6 dat ra lam quan, nay
vé nghi huu tai chon qué lang. Xem thé, dbi véi
vin hoa dan tdc, quan niém trong hién, trong xi
van dudgc dit 1én trén viéc trong hoan, tic 1a viéc
trong nhitng bac quan quyén. Lai nifa, lang 1a mot
don vi hanh chinh dic biét, ton tai c6 phan nao
d6 doc 1ap vdi chinh quyén trung uong, véi triéu
dinh, nén vi vady méi c6 "phép vua thua lé lang".

Thit ba, cai dinh la mét khong gian sinh
hoat hdi he. D€ cho mdi gia dinh trong lang
khong trd thanh mot dc dao co don, tach roi khoi
doi song, sinh hoat cong dong lang x4, cdi dinh
trd thanh noi gdp go cua cdc gia dinh trong lang.
Pinh 12 noi hdi tu cla toan thé dan lang trong
nhiing ngay 1&, Tét, hoic nhiing hdi ciing (than)
lang. Va di nhién, trong nhiing ngay Ay, bao gid
ciing c6 dn udng; vi thé ma dng cha ta, trong von
ngon ngt sinh dong va giau hinh tugng ctiia minh,
van hay goi 12 dinh dam. Da néi dén ddm J dinh
thi di nhién phéi dn to, it nhit 12 to hon gid &
nha. Bo6i, ddm ¢ dinh thi moi ngudi dan trong
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lang déu dudc du phan, du c6 thé tuy theo vai vé,
tudi tic ma dudc ngdi An & mam trén hay mam
dudi, an trudc hodc an sau. C6 mdt 16p ngudi, do
bi anh hudng cla cdi hoc phuong Tay, va nhit 12
do khong hiéu biét ciin k& vé vin hoa dan toc, da
cho rang, dinh ddm 1a mot hi tuc, mot théi x6i
thit. Quan niém nhu vay 12 hoan toan sai 1am, vi
chinh v6i ddm & dinh ma ta c6 thé thiy rd quan
niém cong sinh cong lac cua dan toc ta. Moi
ngudi cung sdng trong khong gian ctia lang thi
déu dudc in, déu ducc vui. D6 1a mot thi triét Iy
séng rat thuc tién. DAy 13 con chua néi dén tuc
1é ctia mot s6 noi ¢ mién Bic nudc ta trude kia,
vao thang Giéng trong hoi dinh, sau khi cing té
xong, moi dén dudc trong va ngoai dinh déu dugc
théi tat hét, trong vong mot khic, d€ nam nit, gai
trai (di nhién 13 nhiing ngudi chua chong, chua
vo) dudc tu do tinh ty. Do d6, c6 thé néi rang,
dinh ddm chinh 12 mot thit 18 hoi mang tinh chit
phon thuc. Va cai khong gian biéu thi thi triét ly
nhan sinh thyc tién dang quy Ay trong cac lang xa
ctia chiing ta, chinh 1a c4i dinh (5). Xem thé, cai
dinh dong mdt vai tro quan trong trong su hinh
thanh va phat trién ctia vin hod lang xa, ma vin
hod lang xa chinh 13 nén tang ctia vin hod dan
toc. Tiéc ring, ngay nay khong phai ai ciing y
thic dugdc diéu d6, va di c6 lic, ¢6 noi, cdi dinh
bi quén lang, bi dung cho nhiing cdng viéc khac,
rit dbi binh thudng va doi khi dung tuc.

4. Hoi lang ngay xuan

Hbi lang, hay nhu ngusi nong dan mién Bic
con goi 1a lang vao ddm, 12 t6 chic 1€ hoi long
trong nhit ctia 1ang qué xua, dé€ cing bai, té 1€ va
sau d6 la nhiing cudc vui choi ndo nhiét.

Trong doi sdng nong nghiép ngay trudc,
“thdang Giéng la thdng dn choi”’, nén HOi lang
thudng dudc t& chiic sau ba ngay Tét, va thudng
kéo dai khoang mot tuan 1& dén mudi ngay; thim
chi, c6 noi con kéo dai hon nita. O qué huong
Quéang Nam - Da Ning, Hoi lang thudng dudc t&
chtic vao ram thang giéng. N6i chung, & rat nhiéu
lang xa, Hoi lang thudng gan véi 1& Ky yén (Té
Xuan, nhung ciing ¢6 noi gan véi 1& Té Thu). Lé
Ky yén, ngoai muc dich cing Thanh hoang, cac
bac tién hién c6 cong khai canh, 1ap lang, con
mang y nghia tim linh cau mua, cting t& nghé. ..

Lé& nghi té tu trong mdi dip Hoi lang 13 phan
quan trong nhat, biéu thi ddi sdng tAm linh cla
van hoa dan toc.

Toi khong thé nao quén khi 1an dau tién dudc
theo 6ng ndi 1én dinh lang xem [é tam Than vi.
D6 1a mot cam xuc kha la lung, vira ¢ mat chut
gi do6 e de, kiéng sg, lai vua bi thic giuc bdi
mot sy t0 mo, hdo hiic, mong dudc thiy, dudc
hiéu. Vao diing thoi khic ntia dém, tit ca cic vi
chiic sac trong lang déu y phuc trang nghiém,
khan dong, ao dai den, té tuu & dinh lang, cdo
yét Thanh hoang d€ xin phép dugc tam Than vi.
Tuy chi dudc ding tif xa d€ nhin, to6i van nhd 16i
ong t6i giai thich, rang thi nudc dé tim Than vi
12 loai nudc trong sach nhét, do nhiing ngudi c6
trach nhiém chéo thuyén ra giita song dé 1y, vao
lic tinh mo cta ngay Mdc duc (tam Than vi).
Tam xong, Than vi con dudc nhiing chiic sac clia
lang lau lai mot 1an nita bang nu6c trim huong.
Sau khi Than vi da dudc dit trd lai trén bé tho
nghiém chinh, dan lang thay nhau vao dinh dang
do té 18

Trang nghiém nhung nhdn nhip, nhiéu mau
sac nhét trong cdc nghi thic té 1& 13 dam rudc
Than vi. Bao nhiéu c¢d quat, tan long, chiéng
trong, guom gido, doi nhac bat am, long kiéu. ..
dudc td chiic thanh mdt dam rude long trong qua
duong lang, v6i su tham du cda tit ci cic quan
vién, chiic sic dia phuong. Va, di nhién khong
thé thiéu nhiing thanh nién nam nt, véi y phuc
dep dé, nhiéu mau sic, diing chat hai bén dudng
dé€ nhin ngim, tram trd.

N6i dén hoi lang ngay xuan thi khong thé
khong néi dén tiéng trong dinh ngay Tét.

Tiéng trong dinh trong ngay hdi xuin don
dap, vong xa, v hinh nhung 10 rét tao nén mot
siic manh linh thiéng chay sudt tim hon nhiing
ngudi dan lang nhu mot sy thoi thiic. Tiéng tréng
dinh Ay khién ta vita cdm thiy so sét, phai giif
minh, viia tao nén su hdo hic nhu giuc ta phai
chéng 16n, nén ngudi. Nhiéu nim thing vé sau,
du da di xa khéi lang qué, ta mé6i hiéu ra rang,
tiéng tréng ndi dinh lang 4y chinh 1a hén lang.
Quaé vay! D6 chinh 13 hon thiéng clia lang xa, noi
luu gitt ky tc t6 tién; noi hinh thanh tinh yéu gia
toc, lang x6m; noi két ndi hon lang véi ménh
nudc.
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Ngoai phan té tu, Hoi lang bao gid ciing ¢
nhiing tro vui xuan. Chinh nhiing tro vui xuan
nay mdi 12 phan thu hit dan lang, nhit 1a céc
chang trai, cd gai lang, xem day 1a co hdi dé lam
quen, trao duyén. Céac cu xua thuong goi cac tro
vui xuin nay 1a bach hi, nhung ta phai hiéu ring,
diu khong c6 t6i 100 tro vui, thi niém vui trong
1ong ngudi chic han van vugt xa con sb d6 nhidu
lan.

La mot lang qué chuyén nghé trong dau, nudi
tam, moi khi t6 chifc hoi xuin, ngudi qué toi co
1€ “ném kén”. Thuc ra, kén & diy khong phai
la nhiing cai kén tam, ma chi la nhiing cdi kén
gia, dudc lam bang hom diu; méi hom dai do
2 — 2,5cm, dudc vot nhon mot dau. Ngudi ném
kén ding trén choi cao, cam nhiing “con kén”
bang hom dau 4y ném tung xudng bén phia. Moi
nguoi tranh nhau lugm “kén”. Ai cling mong nhat
dugc, vi nhitng “con kén” nay, khi mang vé nha
dudc giat trén mai tranh hay dé trén bé cot dau
hdi, coi nhu mdt thi bua “tran trach” (6), véi
niém tin rang trong nim mdi sé nudi tam dat
dugc nhitng “mi” (Ifa) tam chin, to dep, lam in
phat tai, phat 16c. Piéu quan trong 13, ngudi dudc
cli ra “ném kén”, trudc d6 phai c6 16i khan, cau
mong Thanh hoang, t6 tién phi ho cho dan lang,
“an khang thinh vugng”. Va cuing vdi 10i khan 1a
nhiing tiéng tréng dap don.

O cdc lang qué thudc ddng bing Bic bo, cic
trd vui xuan khi Iang vao ddm rat da dang. Nao 1a
danh du, bat trach trong chum, dua thuyén, danh
vat, kéo co, thi niu com, thi dét vai; c6 ndi lai
¢ tro choi nham ¢ vii viéc chian nudi, nhu thi
trau bo, thi lon ga, hodic ¢ vii viée trong trot,
nhu cudc thi dua hiu & lang Thd Tang, phii Vinh
Tudng (Vinh Phic). Pic biét, cho t6i nay van con
ndi tiéng, 1a ngdy Hoi Lim, dugc t8 chifc trén doi
Lim (xua c6 tén 1a Hong Van son), thudc xa Liing
Giang, huyén Tién Du, tinh Bic Ninh, 12 ngay hoi
cua hat quan ho.

O mién Trung nudc ta, ciing cé nhidu tro
vui xuan trong Hoi lang, nhu: dua ghe, danh co
ngudi, thi da ga, thi maa réng, hat ho khoan, hat
ddi dap trao duyén... Nhung phd bién nhit 1a tro
chai bai choi. Bai choi, & cac tinh Quang Tri,
Thita Thién - Hué thuong dudc td chic véi 11
choi; con tr Quang Nam tré vao Binh Dinh lai

thudng chi dung 9 choi. Mbi cdi choi 1gp tranh,
c6 gdc mot thanh tre ngang, chi du chd cho hai
ngudi ngdi. Hoi bai choi thuong khong cbt dn
thua, ma chd yéu 1a d€ ngudi tham du dudc vui
xuan, thit thoi van, nhit 13 thudng thiic nhiing ciu
ho bai choi trit tinh, hodc nhiéu khi di ddm, giy
cudi thich thu. Cac hdi bai choi thuong md ra
du6i bong nhitng mai chuia, hay bén gbc da lang,
bdi chg, ma nhitng ngon dén 16ng m& 4o dudc
thip 1én lic suong chiéu budng xubng cang lam
4m long ngudi khich choi xuan trong nhitng ciu
hat ngot ngao.

Pang nhS nhit 1a nhitng dam hat boi. Hau
nhu tAm hon nhiing difa bé qué bao gid ciing ngap
tran mau sac va am thanh ctia nhitng dém hat boi
vao dip Hoi lang. La mét trong nhiing cai ndi cia
hat boi, cung v6i Binh Dinh, Quang Nam da tiing
c6 thoi ky cuc thinh cua loai hinh nghé thuat 16i
cudn nay. Ngay xuan, khip noi déu nghe ron ra
tiéng trong chau. Tiéng tréng chau hat boi quyén
il moi tAm hon gia tré; hap din va 16i cudn dén
do khién cho moi ngudi long da rao ruc khong
yén: “Nghe rao trong chién, khong khién ciing
di/ Nghe giuc trong chdu, ddm ddu ma chay”.
Ma that vay, hat boi ngay thuong da hap din déi
v6i ngudi dan qué mién Trung, dén ngay Tét, Hoi
lang, n6 lai cang quyén ri, 16i cuén hon, khién
cho ngay c nhiing tAm hon chon chit nhét ciing
rao0 ruc, “nghe tiéng trong chién, noé diéng trong
ruor’. ..

S& c¢6 ngudi cho ring, nhic lai nhiing sinh
hoat trong qua khu 1a vo ich, vi vdn hoa ciing
giébng nhu mot dong sdng ludn tudn chay vé phia
trudc. Nhung v6i nhiing ai nang long cung van
hoa dan toc thi c6 thé sé nghi khdc: Lam sao c6
thé phli nhan qud khi, vi lang quén qué khd la
mot cdi tdi. Nén nhé riang, Hdi lang ngay xuin
12 mot trong nhitng biéu hién ro nét nhit cla
tinh than lac quan, cong sinh trong nén vin héa
dan toc. Tai sao ngay Tét ngudi ta khong di tim
nhitng niém vui riéng, khong tin hudng nhiing
lac thu c4 nhan, ma lai say sua trong nhiing cudc
vui chung? Céu tra 16i that ro rang, vi do la
quan niém sdng t6t dep cla vin héa Viét. Dan
toc ta ludn 14y su hoa dong, su quiy quan, sum
hop 1am niém vui, vi khi ciing chia sé v6i nhau
ndi han hoan thi ngudi ta s& cdm thiy niém vui
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dudng nhu dudc ting 1én boi phan. Nhu da néi,
chinh véi quan niém cong sinh cong lac nay ma
ngudi dan qué Viét Nam ludn c6 tinh than cb
két cong dong, hinh thanh tu tudng huyét thong,
c6i ngudn, gan b6 véi manh dét ctia dng cha. P
ciing chinh 1a ly do d€ trong cudc chién tranh giit
nudc dai 1au va gian khé vira qua dan ta ludn bam
dat, giti lang, “mot tic khong di, mot ly khong
roi”.

Cai quan niém ciing song, cing vui ay 1a mot
trong nhifing nét dep truyén théng ctia vin héa
dan tdc. Ma Hoi lang ngay xuén la hinh anh dep
nhat cta sinh hoat viin héa dan gian. Nhung phai
ching c¢é mot cdi gi dé dang mdt di trong doi
séng ching ta (?).
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1. Gigi thiéu giao khoa hoc cong nghé va dao tao ngudn nhan
luc con han ché. Bdi séng vat chit, tinh than cla

Ba mudi nam thyc hién duong 16i doi méi ngudi ndong dan con thip, chénh léch giau nghéo

dudi sy lanh dao cua Pang, ndng nghiép, nong
thon nuéc ta da dat nhiéu thanh tyu to 16n. Tuy
nhién, nhiéu thanh tyu dat dudc chua tuong xing
v6i tiém ning va 1i thé: Nong nghiép phat trién
con kém bén viing, stic canh tranh thip, chuyén

gitta nong thon va thanh thi ngay cang tang. Do
d6, dé phat trién kinh té - xa hoi khu vuc nong
thon mot cach toan dién tit yéu phai tién hanh
xdy dung ndng thon mdi.
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Trong céc tiéu chi xay dung ndng thon mdi
thi xdy dung hé thong chinh tri vitng manh 1a
mot tiéu chi quan trong, 1a co s& d€ phat trién
kinh té - x4 hdi khu vuc noéng thon, mién ndi.
Dbi v6i huyén Hoa Vang, sau khi trién khai thuc
hién Nghi quyét Trung uong 5 (khéa IX) va Nghi
quyét Trung uong 7 (khéa XI) vé xay dung Hé
théng chinh tri thi hé thdng chinh tri & cac xa
da tiing budc dudgc cling cd, kién toan, gép phan
xdy dung huyén Hoa Vang dat chuin nong thon
mdi (thdng 12.2015). Tuy nhién, trén tong thé,
hé thong chinh tri cAp xa & huyén Hoa Vang vin
con mot s6 mit ton tai, can cing cd. Trude yéu
cau ctia su nghiép cong nghiép héa, hién dai hoa
d4t nu6c, d€ huyén Hoa Vang thuc su dat chudn
Nong thon mdi mot cach bén viing, viéc tiép tuc
xdy dung hé théng chinh tri viing manh viia 1a
nhiém vu thudng xuyén, vira 1a doi hdi cip thiép.

2. Nhitng yéu t6 anh huéng dén qua trinh xay
dung hé thong chinh tri cap xa ¢ huyén Hoa
Vang

2.1. Piéu kién tu nhién, tinh hinh kinh té - xa hoi

Huyén Hoa Vang nam vé phia Tay ctia thanh
phd Pa Ning; phia Pong giap vé6i hai quan Lién
Chiéu, Cdm Lg; phia Tay gidp v6i huyén Dong
Giang; phia Nam giap vé6i hai huyén Dién Ban va
Dai Loc (tinh Quing Nam); phia Bic gidp véi hai
huyén Nam Pong va huyén Phu Loc (tinh Thua
Thién Hué). Dién tich dit tu nhién 12 73.489
ha, gdm dit nong nghiép 65.316ha, dit phi nong
nghiép 7.271ha va dét chua sit dung 901,7ha [6].
Dia ban huyén c6 mudi mot xa dudc phan bd déu
trén ba ving: dong bang, trung du va mién nui.
Nhin chung, huyén Hoa Vang cé dia hinh phic
tap. Trong d6, cdc xa & mién ndi c6 mat do dan
s6 it, trinh d6 dan tri thap so v6i mit bang chung
ctia thanh phd nén giy kho khin trong viéc tuyén
truyén cac chu truong chinh sich cia Pang va
phép luat ctia Nha nuéc dén véi tiing ho dan.

Bén canh do, cong tac xay dung doi ngl can
bd tré c6 nang lyc quan ly tai cac xa, thon con
nhiéu khé khin, bat cip. Diéu nay c6 thé ly gidi
bdi cac nguyén nhan sau: qua trinh do thi hoa
ngay cang nhanh ctia thanh phd; céc loai hinh
doanh nghiép, dich vu va nhiéu khu cong nghiép

phét trién nhanh chéng da thu hit phan 16n luc
lugng lao dong tré c6 trinh dd lam viéc tai cac
khu d6 thi. Bén canh d6, ché do chinh sach dbi
v6i can bd cong chic co sé van con bat cip,
chua d4p ing nhu cau cudc sdng, dic biét ché do
chinh sach d6i v6i ngudi hoat dong khong chuyén
trach chua khuyén khich c4n bd 1am viéc tich cuc,
khong thu hiit dugc ngudn nhan Iuc chét lugng vé
xa cong tac.

2.2. Tinh ddc thit cia thon, xd trén dia ban huyén
Hoa Vang

Hoa Vang la huyén ngoai thanh cta thanh
phd Pa Néng. Trong qu4 trinh phat trién, Thanh
phd da tach cdc xa tir huyén Hoa Vang dé thanh
lap ba quan mdi (quan Lién Chi€u, quan Ngi
Hanh Son, quan Cam L&). Hién nay, huyén Hoa
Vang ¢ mudi mot xi, trong d6 c¢6 bdn xa mién
nui: Hoa Bic, Hoa Phi, Hoa Ninh va Hoa Lién;
v6i 119 thon (c6 ba thon dong bao dan toc thiéu
s6 sinh séng). Su chuyén d6i nay lam cho viéc
quan ly ¢ xa tr§ nén phic tap khi mot bd phan
dan cu trong dia phuong c6 su giao thoa gitia “thi
dan” vé6i “nong dan”, su chuyén ddi tif nép séng
nong thon 1én nép sdng do thi. . .

Mot diéu can luu y 13 cong dong dan cu tai
nhiéu thon, xa ctia Hoa Vang séng theo tdc ho,
lang, x6m cuing véi ché do tu quan trong 1ang van
hanh trén cd s6 luat tuc, huong udc. Nét van hoa
lang tuy c6 nhiéu thay déi, song dang dap lang
trong 1ong d6 thi van con hién hitu. Vin héa lang
v6i vai tro cua hd gia dinh, tdc ho, v6i huong
udc va tu quian déng vai trd quan trong hd trg
cho sy hoa giai nhiing bat dong trong xa hoi, xay
dung doi sdng vin héa & cac khu dan cu. Vi vay,
khi xay dung hé thong chinh tri cAp xi can chi y
két hop hai hoa gilta nhitng luat dinh mang tinh
chét phap quy cao nhét di cting vé6i nhiing yéu td
hop ly trong luét tuc, huong wéc nham giai quyét
nhitng bat dong trong xa hoi, gép phan xiy dung
doi séng viin héa & thon xa ngly cang phat trién.

2.3. Ddc diém ciia hé théng chinh tri é thén, xda
trén dia ban huyén Hoa Vang
e Hé thong chinh tri & xa

Co chu 3 chifc va bd mdy hé théng chinh tri cap
x4 cling dugc thanh 1ap theo céu triic chung clia
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hé théng chinh tri, gdm: Pang uy, chinh quyén
(Hoi déng Nhan dan, Uy ban Nhan dan), Mat
tran TS qudc va cdc t6 chidc chinh tri x hdi (Doan
Thanh ni€n, H61 Nong dan, Hoi Lién hi€ép Phu
nit, H6i Cuu chién binh). Mdi t& chic dudc co
cAu mot chiic danh trudng, phé. Riéng Uy ban
Nhan dan céc xa dudc cd cadu mot chiic danh Cha
tich Uy ban Nhan dan va hai Phé Cha tich Uy
Ban Nhan dan; Mit tran T6 qubc dudc co ciu
mot cha tich, hai pho cha tich.

e Hé thdng chinh tri & thon

Tuong tu nhu cAu triic hé théng chinh tri & cip
x4, hé théng chinh tri & thon véi vai tro 1a cdnh
tay ndi dai ctia hé thdng chinh tri cip xa, gdm:
cac Chi bo Bang, Ban nhan dan thon, Ban cong
tdc Mt tran va cac chi hoi doan thé thon. Cac td
chiic trong hé théng chinh tri & thon dudc co cau
mot chic danh trudng va phé. Riéng Ban nhan
dan thén dudc co cAu mot chifc danh trudng va
hai chic danh phé tré 1én (tuy theo tdng sd ho
dan trén mot thon). Dudi Ban nhan dan thon cé
céc t6 dan cu, du6i Ban cong tdc Mt tran thon
c6 cac t6 doan két. Céac td chiic nhu Ban cong
tac Mat tran, Chi hoi Nong dan, Chi hoi Phu ni,
Chi hoi Cyu chién binh, Poan Thanh nién dugc
thanh lap 6 tung thon dudi sy 1anh dao cua chi bo
bang.

3. Panh gia chung vé hé théng chinh tri chp
xa ¢ huyén Hoa Vang

Cin ci theo Quyét dinh s6 491/2009/QP-TTg
ngay 16 thang 4 nam 2009 cua Thu tuéng Chinh
pht vé ban hanh B tiéu chi quc gia xay dung
nong thon mdi va qua phan tich thyc trang xay
dung hé théng chinh tri cAp xa huyén Hoa Vang
va sb liéu thong ké hién nay, chiing t6i nhan thy
cong tac xay dung hé théng chinh tri cip xa da
dat dugc nhitng két qua nhu sau:

Tiéu chi 1: Cdn bo xd dat chudn: Can cu theo
quy dinh tai Diéu 2 Nghi dinh s6 114/2003/ND-
CP ngay 10/10/2003 ctia Chinh phii vé Can bo,
cong chic x, phudng, thi trin thi hién nay 100%
xa dat tiéu chuan.

Tiéu chi 2: C6 dii cdc t6 chiic trong hé thong
chinh tri co sé theo quy dinh

Hién nay trén dia ban huyén Hoa Vang co
mudi mot xa va mot tram mudi chin thon du cac
td chiic trong Hé thong chinh tri cip xa theo quy
dinh dat ty 1€ 100% .

Tiéu chi 3: Ddng bé, chinh quyén xd dat tiéu
chudn trong sach viing manh

+ Nam 2010 c6 8/11 dang bo xa dat ti€u
chuin trong sach viing manh, dat ty 1é 64% (déng
bd cac xa Hoa Khuong, Hoa Phu, Hoa Lién chua
dat) [5];

+ Nam 2011 c6 7/11 dang bo xa dat ti€u
chuén trong sach viing manh, dat ty 1& 64% (dang
bo cdc xa Hoa Chau, Hoa Tién, Hoa Lién, Hoa
Phu chua dat) [5];

+ Nam 2012 c6 9/11 dang bd xa dat tiéu
chuan trong sach viing manh, dat ty 1& 82% (dang
b0 cac xa Hoa Son, Hoa Ninh chua dat) [5];

+ Nam 2013 c6 10/11 dang bo xa dat ti€u
chuén trong sach viing manh, dat ty 1¢ 91% (dang
bd xa Hoa Phu chua dat) [5];

+ Nam 2014 c6 7/11 dang bd xa dat tiéu
chuén trong sach viing manh, dat ty 1& 64% (dang
bo cac xa Hoa Chau, Hoa Ninh, Hoa Son, Hoa
Lién chua dat) [5];

+ Nam 2015 c6 7/11 dang bd xa dat tiéu
chuan trong sach viing manh, dat ty 1& 64% (dang
bo cdc xa Hoa Tién, Hoa Ninh, Hoa Lién, Hoa
Bic chua dat) [5].

Pang bo cac xa Hoa Tién, Hoa Ninh, Hoa
Lién, Hoa Bic nim 2015 khong dat tiéu chi trong
sach viing manh do nhiing han ché sau day:

e Bdng by xda Hoa Tién

Cong tac tuyén truyén, van dong nhan dan vé viéc
di doi cac ho tiéu thuong d€ ban giao mit bang
thi cong chg Lé Trach con cham; cong tac quan
ly quy hoach con d€ xdy ra tinh trang xay dung
trdi phép dudng DT 605; cong tic tuyén truyén
va ra quan xu ly cac trudng hgp vi pham chua
thuong xuyén [4, tr 3].

e Ddng b xda Hoa Ninh

Cong tac xay dung Pang chua dugc quan tdm
ding mtc, nhat 12 cong tac kiém tra gidm sat con
han ché. Cong tac quan ly dat dai chua chit ché,
con dé€ xdy ra nhiéu trudng hop ngudi dan tu y
14n chiém dét, chuyén muc dich st dung dat riing,
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dAt ndng nghiép khong phép (nham xay dung nha
8, nghia trang, nghia dia) nhung khong kip thoi
phat hién, xu ly. Cong tac quan ly can bd chua
chdt ché, nhu trudng hgp can bd Lao dong thuong
binh xa hoi 1gi dung chtic trach dugc giao chiém
dung tién chinh sich ctia nhan dan.

e Ddng bo xd Hoa Lién:

DPang uy xa trong lanh dao, chi dao cong tac quan
ly nha nudc vé tai nguyén khodng san dé xay ra
tinh trang khai thdc cét tring trai phép tai thon
Van Duong, khai thac dat doi trai phép tai thon
Quan Nam 1.

e Pdng b xd Hoa Bdc

Dang tiy xa khong kip thdi kiém tra, giam sat da
d€ x4y ra tinh trang cdc ho dan xay dung nha trai
phép thudc du 4n dudng H6 Chi Minh (doan La
Son - Tuy Loan); trach nhiém quan ly nha nuéec
vé cong tdc bao vé ring chua nghiém, dé xay ra
khai thic, cét gidu gd trai phép trén dia ban (nhit
l1a vu khai thac riing phong ho trai phép gay thiét
hai 16n tai ti€u khu 15).

Tiéu chi 4: Cdc 16 chiic doan thé chinh tri
cia xd déu dat danh hiéu Tién tién tré lén

Qua két qua danh gia cho thiy nim 2015 c6
100% céc t6 chiic doan thé chinh tri ctia xa xép
loai Tién tién trd 1én (t6 chic doan thé ving
manh). Mit tran va Hdi cuu chién binh xa Hoa
Son (nam 2010) va Poan Thanh nién xa Hoa Phu
(ndm 2011) chua dat xép loai trong tiéu chi ndng
thon méi (lao dong tién tién). Nguyén nhan 1a do
trong qu4 trinh thuc hién, mot s6 t8 chifc doan thé
chinh tri xa vin con ton tai nhitng han ché, nhu
chua xay dung ké hoach gidm sat chuong trinh
nong thén mdi, chua téng hop y kién cii tri clia
Hoi dong Nhan dan thanh phd theo huéng din
clia Mit trin huyén, cong tac phdi hop véi Uy
ban Nhan déan xa chua tot [4]; [5].

Tir phan tich thuc trang t6 chiic hoat dong ciia
hé thdng chinh tri cic xa huyén Hoa Vang va cin
cti theo tiéu chi hé thdng chinh tri viing manh
trong chuong trinh néng thon mdi, chung toi rut
ra danh gid xép loai hé thdng chinh tri cic xa
dat va chua dat tiéu chuin nong thon méi tif nim
2000 dén nam 2015 nhu sau: [5]; [7]

Bang 1. Péanh gid xép loai hé théng chinh tri cac xa dat va
chua dat tiéu chudn nong thon mdi tf nim 2000 dén nim
2015

. N Két qui ddnh gid HTCT virng manh
Stt | Ping b xa
2010 2011 2012 2013 2014 2015
2 N Khong
1 Hoa Tién Pat Khong dat | Bat Dat
Dat dat
2 | Hoa Chau Pat Khong dat | Pat Pat Khong dat | Pat
3 |HoaPhuSc |Pat Pat Pat Pat Dat Pat
4 |HoaPhong |Pat bat Pat bat Pat Pat
5 Hoa Nhon Pat Bat Pat Bat Pat Pat
Hoa . Dat Pat
6 Khong dat | Bat Pat Pat
Khwrong
7 Hoa Son Pat Pat Khong dat | Pat Khong dat | Pat
N . N . Khong | Pat Pat
8 Hoa Phu Khéng dat | Khong dat | Pat dat
al
) . Dat Khong dat | Khong
9 | HoaNinh Pat Pat Khong dat dat
al
P . - Pat Khong dat | Khong
10 | Hoa Lién Khong dat | Khong dat | Pat dat
al
. Dat Pat Khong
11 | Hoa Bac Pat Dat Pat dat
L

(Theo s6 liéu théng ké ciia Ban t6 chike huyén tiy Hoa Vang - Thanh phd Da Ndng)

Nhu vay, cac xa Hoa Nhon, Hoa Phong, Hoa
Phudc trong 5 nim lién 2010 - 2015 déu dat tiéu
chi hé théng chinh tri viing manh. Nim 2015,
toan huyén c6 7/11 xa dat, chiém ty 1& 64% (céc
xd Hoa Tién, Hoa Ninh, Hoa Lién, Hoa Bic
khong dat).

e Nguyén nhdn ciia nhiing han ché

Mot s6 cip Gy chua nhéan thiic day du, sau sic vé
vai tro, vi tri quan trong ctia hé théng chinh tri &
cAp xa. Vi vay, khi trién khai thuc hién, thiéu su
quan tam chi dao dung muc cong tac xay dung
dang, ciing nhu phdi hop véi cac t§ chic trong
hé thdng chinh tri & xa va thon.

Cong tac kiém tra, gidm sat chua dudc thuong
xuyén, kip thoi. Cong tdc quy hoach, dao tao, boi
dudng ddi ngil can bd & xa va cdn bo chi chbt
& cac thon chua theo kip yéu ciu cla thuc tién;
chinh sach, ché do d6i v6i can bd & xa va thon tuy
da c6 dudc quan tAm, nhung chua phi hop dé tao
dong luc cho can bd yén tam cong tac. Bén canh
d6, mot bd phan cin bo tha héa vé dao diic 16i
séng 1am dnh hudng dén niém tin ctia nhan dan.

Vai tro ciia nhan dan trong viéc tham gia xay
dung Pang, chinh quyén va ddi ngii cdn bd trong
hé théng chinh tri & co sé chua dudc phat huy.

o Nhitng kho khdn vudng mdc

Huyén Hoa Vang c6 dia hinh phuc tap, trinh do
dan tri thap so v6i mit bang chung ctia thanh phd,
kinh té con nghéo nén trong 1anh dao chi dao diéu
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hanh chung ctia hé thdng chinh tri tif huyén dén
céc x3, thon gip nhiéu khé khin.

Do6i ngil can bo tir huyén dén cac thon xa sau
hai 1an chia tach dia gidi hanh chinh con lai rat
mong, chua dugc dao tao bai ban. Mat khac, mot
s6 can bo tré mdi tiép nhan c6 trinh dd chuyén
mon nhung thiéu kinh nghiém thuc tién nén hiéu
qua cong viéc chua cao.

Ché d6 chinh sach dbi v6i can bo cong chiic
cAp x4 van con & mic thap, chua ddp ing nhu cau
cudc song. Pic biét, ché dd chinh sach dbi vé6i
ngudi hoat dong khong chuyén trach con nhiéu
bat cép, chua thu hit dudc ngudn nhan luc chit
lugng vé xa cong tic.

4. Mot sb giai phap xay dung hé thong chinh
tri cap xa ¢ huyén Hoa Vang

Dé xiy dung hé thdng chinh tri cip xi &
huyén Hoa Vang ngay mot toan dién thi can thuc
hién t6t mot s6 gidi phap co ban sau:

Thi nhét, ning cao niing luc lanh dao va
stte chién diu cha cac t§ chitc Pang trong hé
théng chinh tri cap xa

- Nang cao chat luong sinh hoat chi bo:

Mot trong nhitng yéu t6 quan trong gép phan
phit trién chi bo & thon 1a ning cao chit lugng
sinh hoat chi bd. Chét lugng sinh hoat chi bo
dugc th€ hién qua viéc khong ngling do6i méi
ndi dung va phuong thiic sinh hoat chi bd. Noi
dung sinh hoat chi bo phai gin véi tinh hinh thuc
hién nhi€ém vu chinh tri cia dia phuong, tranh
tinh trang hop chi bo chi lo ban chuyén chinh sy
“ndm chau, bdn bién”, dé ra nghi quyét khong
sat v6i thuc t& ctia dia phuong. Ngoai ra, chi bo
can td chic sinh hoat chuyén dé vé nhiing van dé
biic xtic ndi 1én trong dia phuong dé viéc chi dao,
1anh dao c6 trong tam, trong diém. Sinh hoat phai
dam bio ba tinh chét: tinh 1anh dao, tinh gido duc
va tinh chién d4u

- Nang cao chit luong cong tic phat trién
dang vién

Thuc té trong nhitng nim qua, cong tic phat
trién dang vién méi & céac thon, nhét 1a phat trién
dang vién trong doan vién thanh nién gip rat
nhiéu kho khin. Vi thé, c6 chi b nhiéu niam lién
khong phat trién dugc dang vién nao, dan dén

hién nay c6 tinh trang “lao h6éa” dang vién & chi
bd thon (8 d6 phan nhiéu 1a dang vién huu tri).
Han ché nay do nhitng nguyén nhan khich quan
sau: S6 thanh nién & cac thon di lam #n xa, con
lai 1a sinh vién, hoc sinh va thanh nién lam viéc
& doanh nghiép khong thudc ddi tugng phat trién
dang & dia phuong. Ngoai ra, con ¢6 nguyén nhan
chu quan la trong cong tac gido duc ly tuéng, dao
diic cach mang cho thanh nién & mot s6 ndi lam
chua t6t, thanh nién khong c6 huéng phin diu,
thiét tha vao Pang.

Do vay, cac chi bg phai cham lo cong tac gido
duc tu tudng chinh tri cho doan vién thanh nién,
td chific cac hoat dong phong trao thiét thuc dé
thu hut doan vién thanh nién tham gia... Tu do
tao ngudn viing chac dé két nap nhiing doan vién
c6 nguyén vong, c6 dong co phin diu vao Pang.

- Cép 1y céap trén ting cudng cong tac kiém
tra, giam sat chat lugng sinh hoat chi bo thon dé
chin chinh, x@ 1y nghiém nhiing t5 chiic Pang,
dang vién vi pham dé lam trong sach Péng, cling
c6 niém tin cta nhan dan vao su lanh dao cla
Pang.

Thit hai, xay dung d6i nga can bo xa co
phaAm chét va niing luc dap dng yéu ciu nhiém
vu trong tinh hinh méi

e Lugng hod tiéu chudn phit hop vdi cdc
chiic danh cdn bo coéng chiic, chuyén trdach
va khéong chuyén trdach d xa

Tiéu chuén ctia cdn bo, cong chic phudng, xa,
thi trAn da dudgc Bo Noi vu quy dinh cu thé &
Quyét dinh s6 04/2004/QD-BNV ngay 16 thang
01 nam 2004. Tuy nhién, viéc quy dinh nay cling
chua diy dd, cac chiic danh khong chuyén trach
van chua c6 tiéu chuan ro rang d€ lam co sé cho
c4c xa thuc hién. Viéc x4c dinh tiéu chuin cu thé
cho can bd, cong chic, chuyén trach va khong
chuyén trach & xa 1a cin cit d€ quy hoach, dao
tao, boi dudng, b6 tri, su dung can bo. Déng thoi
chim diit dudc tinh trang tuyén dung, dao tao, bd
tri cdn bd theo ki€u than quen, cdm tinh, khong
vi viéc ma bd tri ngudi.

e Ra sodt, ddnh gid lai thuc trang doi ngi
cdn bo, cong chiic ciia hé thong chinh tri
cdp xd & huyén Hoa Vang
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Dé tién hanh lam t6t cong tic quy hoach, dao
tao, boi dudng, doi ngii can bg, cong chic & xa
thi tru6c hét huyén Hoa Vang phéi danh gid ding
thuc trang doi ngii can bg, cong chic & xa hién
nay. Mubn danh gia diing can bo, cong chiic phai
cén ctd vao nhiing tiéu chuin da qui dinh, ddnh
gid phai khach quan, cdng tdm, dua vao dic diém
lich st cu thé, ca qud khd, hién tai va tuong lai
cua can bg, cong chic. Viéc danh gia can bo,
cong chiic khong chi khen hay ché ma chii yéu
thong qua ddnh gid dé€ c6 huéng dao tao, bodi
dudng va st dung can bd, cong chiic cho phu hgp
v6i ning luc, phdm chit, su cong hién va trién
vong cua tiing nguai.

Bén canh d6, viéc danh gid can bd phai két
hop theo doi thudng xuyén két hop véi danh gid
dinh ky. Banh gia can bg, cong chuc phai thuc
chét tranh hinh thic; khong don thuan theo qud
trinh, bﬁng cép, hoc vi, tudi tac; khong hep hoi
dinh kién vé ly lich va thanh phan xuit than. Nhat
1a khi danh gia phéi x6a bd quan niém 15i thoi
xem thu bac chic vu trong Pang, trong bd may
Nha nudéc 1a thudc do gia tri con ngudi; phai 1iy
hiéu qua cong tic va su déng gép thuc t& lam
thu6c do pham chét niing luc can bo, cong chic.

Ngoai ra, trong qua trinh xay dung va phat
trién doi ngii can bd cong chifc xa phai tham khao
y kién ctia quan chiing noi cdn b, cong chic
cong tic, sinh hoat dé kiém tra cdn bd, cong chiic
c6 thuc su di sau, sat quan ching & co s hay
khong... Tt ca nhiing vin dé& d6 1a co s6 quan
trong budc dau dé danh gid can b, cong chiic.
Viéc danh gia dung sé giup cho viéc xay dung
quy hoach, dao tao, bdi dudng phu hop véi tiing
chiic danh cu thé ctia can bo, cong chic cip xa.

o Ddy manh céng tdc dao tao, boi dudng cdn
bo

Dudi su tac dong clia xu hudng toan cau héa kinh
té va su phat trién nhanh ctia kinh té tri thic hién
nay, viéc dao tao, bdi dudng doi ngii can bo, cong
chuc co6 trinh do chuyén mon, nang luc dap tng
v6i yéu cau phat trién cta dit nude néi chung va
clia tiing dia phuong néi riéng tré thanh yéu t6
quan trong hang dau.

Trong cong tac dao tao can chd y nhitng mit
con yéu, nhu kién thiic quan ly nha nuéc, k§ ning

giao tiép, ting xt, cong tdc dan van; quy trinh x{
ly tinh hudng gan véi chic danh cu thé; nang cao
trinh do ngoai ngf, tin hoc (c tiéng dong bao dan
toc cho can bo xa Hoa Phi, Hoa Bic)... Trong
dao tao va st dung can bd cong chiic xa phai tuan
theo phuong cham “biét nhiéu viéc, chuyén sau
mot viéc”.

D& nang cao kién thic trinh d6 cho can bo,
huyén Hoa Vang can dé xuit thanh ph6 Pa Ning
md cac 16p dao tao, boi dudng, nhu dao tao bi
thu, chii tich x3; dao tao trung cip quan su, cong
an cho can bd lam cong tac § ban chi huy quan
su xa va ban cong an x; trung cip doan doi dé
vé 1am bi thu doan xa. Thuc hién co ché cit tuyén
va hd trg cho con em ddng bao dan toc di dao tao
mot sd nganh, nghé dé€ tao ngudn can bd 1a dong
bao dan toc & cac xa Hoa Bac, Hoa Phu.

Ngoai ra, nhiém vu quan trong, thuéng xuyén
nhét cia xdy dung doi ngii can bd cong chic
chinh 1a viéc gido duc nang cao tinh than trach
nhiém; diy manh dAu tranh chéng lai nhiing biéu
hién suy thodi tu tudng chinh tri, tu chuyén bién,
tu chuyén héa, quan liéu, tham nhiing, tiéu cuc
trong doi ngt can bd, cong chiic n6i chung va can
bd, cong chic xa néi riéng. Thuc té trong nhiing
nim qua, mot s can bd, cong chic xa trén dia
ban huyén Hoa Vang bi thodi héa, bién chit 1am
4nh hudng dén uy tin cia Dang, 1am mat niém tin
clia nhan dan dbi v6i chinh quyén. Do vay, can
phai tang cudng cong tac gido duc chinh tri, dao
diic cach mang; nang cao y thiic, tinh than trach
nhiém, tin tAm, tin luc hét long hét stic phung su
T quéc, phung su nhian dan; diy manh viéc hoc
tap va lam theo tim guong dao diic H6 Chi Minh
cho toan thé can b, ding vién.

5. Két luan

Xay dung nong thon mdi la chu truong 16n
ctia Pang va Nha nudc ta nham phat trién nong
thon toan dién, bén viing, n dinh, giau ban sic
vin héa dan toc. Thuc t& hién nay, mudn xiy
dung hé thong chinh tri cAp xa & huyén Hoa Vang
dat tiéu chuin Nong thon méi mot cach bén viing
thi viéc d6i méi hé théng chinh tri cp xa va xay
dung doi ngii can bd c6 ning luc, pham chit 1a
gidi phdp co ban, c6 y nghia trong yéu tao dong
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luc cho su phét trién chung ctia toan huyén. Dong
thdi c6 y nghia quyét dinh trong viéc thuc hién
thanh cong cic nghi quyét cia Pang, gép phan
xdy dung huyén Hoa Vang va thanh ph Pa Ning
ngay cang van minh, hién dai hon.
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Tom tat

Day 1a mot nghién ciiu vé phan tich dién ngdn trén phuong dién nhiing dic trung vé tif viung va cti phép ctia hgp dong kinh
doanh quéc té bang tiéng Anh do céc tac gia Viét Nam soan thdo. Muc dich cua bai phan tich la nhim tim ra phuong thiic
cdc tac gia Viét Nam st dung céu tit trong soan thao hgp dong kinh doanh quoc t€. Cung vdi nhing thdo luan va nhan xét
ve cdc ddc tinh cua phén tich dién ngdn néi chung, bai bao con tdp trung vao cac ddc trung vé tif vung va ci phap cia hgp
ddng kinh doanh quéc té. Trong qua trinh nghién cifu, phan tém tat vé cach cdc nha soan thdo Viét Nam xi ly cdc Iwa chon
Vvé tlf ving va céu tric trong hop déng kinh doanh qudc té ciing dudc trinh bay ré nham it ra két luan va néu len mot sd
u’ng dung & cudi bai bdo. Ket qud cua bai nghién ctu c6 thé glup cho céc doanh nghlep, gido vién, sinh vién nim rd hon
vé hop dong kinh doanh qubc té. Nhiing phat hién nay cung 20p phan tao ra mot sO nén tang Gng dung cho viéc day Va
hoc, nhiam dat hiéu qua cao hon. Nghién ciu nay cing /de xuét mot sé dinh huéng ciing v6i nhitng nghién ciiu sau hon vé
cac phuong dién khac ctia hgp dong kinh doanh quoc te.

Tir khoa: Phan tich dién ngon, ct phap va hop dong kinh doanh.
Abstract

This is a corpus — based study on Discourse Analysis in terms of the lexical and syntactic features of international business
contracts (IBCs) in English written by Vietnamese authors. An analysis is made to find out how Vietnamese authors have
used vocabulary in making international business contracts. Together with discussion and comments on common features
of discourse analysis, the paper focuses on the lexical and syntactic features used in IBCs. In the process of the study, the
summary on how Vietnamese drafters deal with lexical choice and syntax in IBCs has been presented so as to lead to the
conclusion and implications at the end of the paper. The result of this study may help entrepreneurs, teachers and students
draw up and understand more about IBCs. The findings make the foundations of implications for teaching and learning to
achieve better communicative competence. This study also suggests some guidelines and further researches on different
fields of IBCs, to some extents, deeper study on interesting IBCs can be made.

Keywords: Discourse analysis, syntax and business contracts
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1. Introduction

Nowadays all economic activities are based
on contracts. The more business transactions
are conducted, the more business contracts are
signed, so it is necessary to describe an IBC.
To put it in a single way, a BC states the terms
and conditions of a business transaction. This
helps the parties involved avoid any misunder-
standings that may arise, make the same observa-
tion and follow the terms and conditions therein
in the process of its execution. Nguyen Thanh
Yen (1998: 5) stated that ‘contracts in general
are enforceable which are based on the court’s
decree-law and there must be a high agreement
of the two parties’. In fact, the global economy
has brought foreign business entities great op-
portunities of accessing foreign markets. How-
ever, because there is always the difference of
language and business customs, misunderstand-
ings and disputes between contract participants
and those troubles are inevitable. IBCs are suc-
cessfully set up to solve such problems.

For the reasons mentioned above, it is very
essential to analyze the discourse of IBCs in En-
glish. One stronger motivation for this choice is
the fact that IBCs have a great appeal to busi-
ness and trading activities which has an undeni-
able influence on the whole society. That is the
reason why this study is carried out to do re-
search on the topic “A Discourse Analysis of the
Language of International Business Contracts in
English Written by Vietnamese Authors”. It is
hoped that the research’s result will provide cer-
tain linguistically useful and practical knowledge
for teachers and learners of English as well as
business people. Knowing well about this prob-
lem will help business people better use IBCs as
effective legal tools in business activities. In ad-
dition, the Vietnamese business people will have
chances to improve their writing IBCs in order to
gain a great effect in Business transactions.

2. Lexical features of ibcs in English written
by Vietnamese authors

The analysis of lexical features in IBCs in En-
glish written by Vietnamese authors is mainly fo-

cused on the use of words based on the study of
data collected.

2.1. The Use of Clear and Concise Words

According to Mc Comas (1993: 97), ‘clear
words are the evident and easily perceived ones’,
and ‘concise words are defined as the brief words
but comprehensive in expression’. English IBCs
written by Vietnamese authors are not excep-
tions, so they have the same characteristics of
standard English IBCs. Those contracts are rich
in clear and concise words to create a complete,
clear, precise, unambiguous and coherent text.
For example as in an article in the Villa sale
and purchase contract between Indochina Hoi An
Golf Course Joint Stock Company and Mr. Vu
Ngoc Tinh, it is easy to find clear and concise
words.The language in IBCs must be clear and
concise to make sure that everybody related will
understand every word expressing exactly the in-
tention, the power of the writer. Moreover, when
drafting an IBC, drafters do not assume that the
user knows what he or she is talking about. In
contrast, ones must give enough details to make
the meaning explicit and specific rather than gen-
eral. That means contracts should be drafted with
clarity and should be easy to read and understand
by legal and lay audiences alike. Thus, it is essen-
tial to omit legal jargon and unnecessary words,
and eliminate wordy phrases from contracts. A
majority of available contracts fail to adhere to
this advice. They are strewn with “whereas,”
“witnesseth,” and “to wit”—all of which detract
from the readability and comprehension of the
contract. It is also important to check to see if
your jurisdiction has a plain language law, man-
dating contracts to be written in a clear and co-
herent manner using words with common mean-
ings; in fact, failure to follow the application of
plain language laws may impact the enforceabil-
ity of the contract.
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Instead of using It should be used
Adequate enough Enough
Advance planning Planning
Both together Both
Contributing factor Factor
Final outcome Outcome
Join together Join
Large in size Large
Due to the fact that Because
During the course of During
In a very real sense Truly
In spite ofthe fact that Although
In view of the fact that Since
On the part of By
To the effect that That

Moreover, some words are notoriously dif-
ficult to get right and so the drafter needs to
make sure that he/she understands their mean-
ing and use. Below is a list of hendiadyses and
old-fashioned synonym strings with their more

concise equivalents.

Old-fashioned Preferred
A cknowledge and agree A gree
A oree and covenant A eree
Any and all Any; all

IAuthorize and direct

|Authorize; direct

By and between [Between
[Due and payable [Due and payable (1)
Each and all [Fach; every; any; all

Fach and every

[Fach; every; any; all

Executed and delivered

[Executed; signed

Free and clear [Free
Representations and [Warranties;
warranties representations
Shall and will Shall; (will)

[Terms and conditions

Terms; provisions

[True and correct

|Accurate

2.2. The Use of Simple and Accurate Words

Nguyen Trong Dan (1997: 43) stated that
‘simple words are words that can be understood

easily and without difficulty whereas complex
words are the ones consisting of related parts or
many ways to understand’.Also as for Mc Co-
mas & Satterwhite (1993: 36) ‘accurate words
are defined as the precise words, confirming ex-
actly with the truth’. While writing an IBC, the
writer expects that readers are able to understand
his or her intention or purpose immediately with
no difficulties about wording. Therefore, if there
are lots of unfamiliar and difficult words in IBCs,
misunderstanding will easily appear.Moreover,
simple words have more force and clarity than
complex words and therefore, they convey mean-
ing more clearly. As in the IBC of hotel equip-
ment below, accurate words are easily found. For
example,

Commodity

Duplex paper (white top, uncoated)

Amount (USD)

Dimensions (CM) Quality(MT) U/ Price (USD)
CIF Haiphong

800 roll 10 350 3,300
200 roll 30 350 17.500

Total 60 USD 21,000

(say in words: US Dollar Twenty One thou-
sand only)

Manufacturer: Ohsung Corrugated Board
LTD

Brand: Ohsung

Substance: 180 GSM

Quality: as per the attached

Tolerance: 1- 10% acceptable for both quan-
tity and value

Origin: The Republic of Korea

Loading board: Korea port

Destination: Danang port, Vietnam

In a nutshell, the language of IBCs should be
precise in lexical choice. Sometimes, when read-
ing some sentences, readers do not know the ex-
act meaning of them. Consequently, it takes them
many times to read again and again the sentences
and take the context into consideration. There-
fore, it is a waste of time and energy, or it is not
economical. Precise wording is usually adopted
in drafting IBCs. The tendency of using precise
wording reflects the economy of language. In
general, most of IBCs in English written by Viet-
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namese authors ensure the simplicity and accu-
racy of words, because in a deal, people buy or
sell concrete products or services. If the language
of the contract is not accurate, the deal may fail.

2.3. The Use of Synonyms

For centuries, lawyers have strung together
synonyms. Unfortunately, rare is the contract
that does not include strings of two, three, or
more synonyms Or quasi-synonyms. Synonym
are words having a meaning that is the same as
or very similar to the meaning of another word
of the same language. In practice, synonyms ap-
pear here and there in IBCs. They are similar in
meaning, so to put it in a single way, synonyms
sometimes can cause confused. It is important to
carefully choose the word that expresses exactly
what we want to say. For example, as in a con-
tract for hotel equipment, there is a sentence:

Party A shall completely pay the balance of
contract within one month since the day Party
B completely delivers goods and com-
pletely presents the documents against payment
to party A The word “balance ” is not clear
enough in a contract. “Remainder” or “the rest of
money” would be more appropriate to avoid con-
fusing the readers, it is very necessary to choose
the right words.

Moreover, we can see the use of synonym
words in an article of hotel equipment contract
below:

After signing contract, Party A shall advance
the deposit 50% of total value of contract into the
account of Party B. 50 % (fifty percent) the total
amount as deposit will be transferred to party B
latest until 20/6/2010 morning.

From the data analysis, synonyms are found
in IBCs with an aim to avoid repeating a word
or a phrase so many times. The use of synonyms
makes the sentences flexible, diversified and in-
teresting. Moreover, it still helps ensure the co-
herence as well as clarity, precision and unambi-
guity. However, sometimes the synonyms are not
really necessary because they can make confu-
sion. Therefore, it is very essential to choose the
right words in drafting IBCs.

2.4. The Use of Terminology

Like all other varieties that have developed
a specific group of words, business English has
also developed its own group of words, which are
often applied in terms of business writing. Tech-
nical terms are exclusively used in politics, econ-
omy, culture and all kinds of scientific fields.
Their meanings are fixed and subjective and can
only be understood by professional people.

ARTICLE: Air Freight Details

1) The shipment will be delivered to the port of loading within 15 Days upon receipt of
payment through Telegraphic Transfer.

2) Within 7 days after the shipment date, the seller should fax to the buyer full set of
Shipping Documents (Airway Bill, Packing List, Inveice, Commercial Inveice, Policy
and other related documents) and advise on the estimated date of arrival.

3) Trans-shipment: ALLOWED
Shipments : Full Shipment

4) Port of Loading : Any USA Port

Port of Discharge: Ho Chi Minh City Airport, Vietnam

It is not really easy for everyone to under-
stand “Air Freight Details”, “shipment”, “ship-
ment date”, “Commercial Invoice”, “advise”,
“Trans-shipment”, “Full Shipment”, “Loading”,
and “Discharge” and so on other than the two
parties in the deal and the related people or are

particularly used and understood in foreign trade.

2.5. The Use of Positive and Negative Words

According to Crystal (1985: 22) ‘words are a
reflection of our thoughts. Positive words come
from positive thoughts, negative words from neg-
ative thoughts. It is really that simple. Watch the
words that come out of your mouth and you will
have a good idea of the direction your thoughts
are facing, and as a result, your life’.

2.5.1. Positive Words

Nguyen Trong Dan (1997: 3) noted that ‘Pos-
itive words bear the affirmative meaning whereas
negative ones are disagreeing status’. Positive
words create a pleasant atmosphere around the
message. That is why the effective business
writer knows and deliberately uses warm words
that pave the way for stimulating desired action
on the reader’s part.

For example, in the contract of hotel equip-
ment, positive words appear here and there in the
sentence as follows:
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Two parties undertake to implement this con-
tract strictly. In the course of implementation if
obstacle arising, two Parties shall discuss in the
spirit of cooperation

As in another sentence in the contract for
goods between Hoi An Tourist Services and Con-
struction Investment J.S.C and Les Vergers Du
Mekong Itd.

All parties shall have responsibilities to im-
plement all the terms in this contract. Any dis-
pute during the time of implementing this con-
tract shall be settled by amicable discussions.

From the above example, it is clear that the
words or phrases in bold are positive. In gen-
eral, both writers and readers are very happy with
positive words because they are hoping a bright
prospect.Using positive language tends to reduce
conflict, improve communication, reduce defen-
siveness in others and helps portray the writer as
credible and respectable.

From the data collected, the following words
help to produce the desirable psychological ef-
fect:

In the spirit of cooperation Formal claim

By amicable discussions Approval
Mutual negotiation. Profit
Mutual Agreeable

Benefit

Progress
Convenience

Fully responsible Appreciate Mutual respect

2.5.2. Negative words

Negative words are used in IBCs and they
are words that are negative in almost any con-
text no matter how they are used, negative mean-
ings are surely conveyed to readers. For example,
in the contract between Indochina Hoi An Golf
Courses Jsc and Watertronics Inc., in Article §,
negative words are often used.

ARTICLE: WARRANTY

‘Warranty is limited to replacing or repairing the defective products.

The Warranty does not apply to equipment that has been damaged, misapplied or has
been modified in any way.

The Seller shall not be liable to the Buyer or any other person for liability, loss or damage
caused or alleged to be caused, directly or indirectly, by the equipment supplied by the
Seller. In no event shall the Seller be liable for damages to the Buyer or any other person
ever exceeds the original factory purchase price.

The warranty does not cover damages under the following conditions unless otherwise
specified in writing; (1) Exposure to destructive gaseous or chemical solutions. (2)
exposure to water PH levels of less than 6.0 which typically the result of So2 burner or
sulfuric acid injection. (3) Water salinity level greater than 2000 parts per million. (4)
‘Water from reverse osmosis process plant. (4) Pumping water not suitable for turf
irrigation.

The Seller will not accept liability for any cost associated with the removal or replacement
of equipment in difficult-to access locations. This includes but not limited the use of
cranes larger that 15 tons, scuba divers, barges, helicopters, or other unusual means.

These extraordinary costs shall be borne by the Buyer, regardless of the reason

necessitating removal of the product from service.

Apart from that, the use of nouns such as
businessman, chairman, or other specific words
only used for men or women might make the
reader uncomfortable because these words cre-
ate unequality in gender. Perhaps, when reading
these words, the image of a man tends to prevail
the role of a woman.

2.6. The Use of Modal Verbs

Only skimming over an IBC in a minute can
one recognize the repeated appearance of modal
verbs like will, shall, must, may. This can be ex-
plained that they represent linguistic means to
state “what one has to do” and “What one is en-
titled to do”, or legally speaking, to set up pro-
hibitory and optional norms. From the data anal-
ysis, modal verbs make up 53.8 percent.

Because IBC is a kind of legal discourse, the
use of modal verbs is very important in draft-
ing an IBC. The modalization in IBCs enables
the expression of degrees of probability and us-
ality. Likewise, modality can also be recruited
to argue about the obligation or inclination of
proposals. Rights and obligations of the agree-
ment are part of the main body of IBCs, the ac-
curate use of modal verbs to express agreement
the rights of the parties (can do), the general
obligations of the parties (what should be done),
mandatory obligations (what must be done) and
the prohibition sexual obligations (not do). IBCs
with the English modal verbs are particularly
relevant and the word “Shall” in IBCs may ex-
press to the specific provisions and requirements
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that dictated to liability or obligation that con-
tain ’this provision of the mandatory provisions
of law and mandatory’ meaning. According to
Longman Dictionary of Contemporary English,
shall be construed as (formal or old-fashioned)
used in official documents to show a law, com-
mand, obligation or compulsion. The subject of
this usage shall generally third-person majority,
and this time shall be re-read. Shall use the nega-
tion of this form shall not say that ’prohibit’ or
'no’.

For example, as in the medical equipment
contract between Del Medical Imaging Corp.
(U.S.A) and DANAPHA

If any change is required regarding the terms
and conditions of this agreement, then both par-
ties shall negotiate in order to find a suitable so-
lution, provided, however, that any change of this
agreement shall be subject to the approval by the
government of both parties.

2.7. Summary on the application of lexical
choice by Vietnamese authors in drafting
International Business Contracts in English

The contract English is a special type of En-
glish language in that it has its own way of
diction on the basis of its characteristic vocab-
ulary. Contract English is interactive in nature

and therefore rich in research significance. Influ-
enced by its style and functions, contract English
has its particular lexical features. And the con-
tract English in IBCs drafted by Vietnamese au-
thors also share the same characteristics.

From the data analysis, the use of words in
IBCs is really important for drafters to consider
while drafting. Vietnamese authors have made an
effort to choose the right words for their IBCs.
Those words must be clear, concise, accurate,
and positive so as to get a positive effect in busi-
ness deal. The accuracy here means that the vo-
cabulary of IBCs must express exactly partici-
pants’ agreement. Accuracy helps IBCs be un-
derstood in only one way. No other way of un-
derstanding and explanation is accepted. In addi-
tion, common words and mono-meaning words
are also preferable. Vague words or dialects or
slangs are to be avoided. Moreover, drafters must
be aware of the use of terminologies as well
as positive words. Especially, the language style
must be positive, formal, unequivocal, clear and
brief.

Therefore, drafters must be aware of such
a special type of language and apply correctly
in drafting IBCs. How Vietnamese authors deal
with lexical choice in drafting IBCs is demon-
strated clearly in the following table:

Modal
Clear| Concise| Simple| Accurate] Synonym| Terminology| Foreign| Positive| Negative
verbs
++ ++ + ++ + ++ + + _ ++
Note: With regard to lexical features, expressions

1. ++ : Often used
2. + : Availability but not often used
3. - : Rarely used

3. Conclusion

The study with the title “A Discourse Anal-
ysis of the Language of International Business
Contracts in English written by Vietnamese Au-
thors” has focused on the two fields Lexical and
Syntactic features which require drafters to pay
lots and lots of attention when drafting IBCs.

in the language of IBCs must be complete, sim-
ple, clear, concise and conversational so that the
reader is able to understand what the writer im-
plies. a discourse analysis of IBCs in English
written by Vietnamese authors in terms of lexi-
cal and syntactic features is not only necessary
for English teachers but for all business people
who wish to improve their skills in IBCs writ-
ing. Studying and drafting international business
contracts is an art that requires the master of law
and understanding of social and cultural life, so,
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it is a hard-working and passionate job.

It is certain that writing an IBCs requires spe-
cific techniques together with practice. Studying
IBCs is a way to contribute into the improving
and developing the trade links between Vietnam
and the other countries. Therefore, it is very nec-
essary for Vietnamese students to study deeply in
this field.

The international trade is bringing the coun-
tries closer and it also results in a cultural cross
in doing business. The IBCs with its function
as an effective means of communication should
be strengthened to overcome the differences and
linking business people.

It 1s hoped that the study is of help and as-
sistance to, first of all, teachers and students of
English learning about foreign trade, who will,

in the near future, become business people. Then
those people may become guidelines for busi-
ness firms, companies and trading organizations
in dealing with their respective partners in the
world market. This paper may also become one
of the resources for linguists and researchers
finding interest in the IBCs as well.
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Tom tat

Nghién cifu nay nhiam xem xét tac dong ctia viéc st dung ngudi ndi tiéng 1a ca si My Linh trong quang cdo bt giit Ariel
dén thai do ctia ngudi tiéu dung. Nghién ctiu ndy dugc thuc hién trén 220 hd gia dinh gdm dbi tugng khio sat 1a nhiing
ngudi dang di hoc (hoc sinh, sinh vién), dang di 1am (kinh doanh, lao dong, cong chic....), dang & nha ndi trg. .. trén dia
ban thanh phd Pa Ning. Céc phuong phap nghién ciiu bao gom théng ké mo ta, kiém dinh Cronbach’s Alpha, phan tich
nhan t6 kham pha (AFA) va phan tich hoi quy tuyén tinh da dudc ching tdi st dung trong bai nghién ctiu. Két qua nghién
citu chi ra rang thai d6 dbi v6i quang cdo clia ngudi tiéu ding phu thudc vao bén nhan t6, cu thé la: Su phu hop, Tinh
tuong dong, Su hip din ngoai hinh va Yéu thich. Tuy nhién mic dd anh hudng ctia cic nhan t6 dén thai do dbi véi quang
cdo clia ngudi tiéu ding 1a khac nhau va dugc sap xép theo thi ty uu tién 1a: (1) Yéu thich (0.186), (2) Phit hop (0.160),
(3) Tuong dong (0.151), (4) Su hip din ngoai hinh (0.149). Cudi cing tac gid trinh bay mot sb d& xuit gitip cdc nha
lam marketing P&G nang cao thuong hiéu Ariel trén thi trudng Da Ning.

Tir khéa: Théi do, Thai d6 dbi véi quing cdo, Ngudi tiéu ding, Ngudi bao chiing néi tiéng
Abstract

This study researched the impact of using celebrity endorser, a famous singer named My Linh in the advertisement of
Ariel washing powder to consumers’ attitude. The data of this study was collected at 220 households includeing surveying
objects such as (pupils, students business, labor, civil servants), wifehouse ... in Danang city. Research methods used
in this study include descriptive statistics, Cronbach’s Alpha test, exploratory factor analysis (EFA) and linear regression
analysis. The study results showed that there are four the factors of using celebrity in advertisment affecting consumer’s
attitudes, Suitability, Similarity, Attractiveness and Likability. However the degree of influence of these factors on con-
sumer’s attitudes is different and arranged in order of predecence are: Likability (0.186), Suitability (0.160), Similarity
(0.151), Attractiveness (0.149). Finally the author presented some suggestions to help marketers improve brand Ariel of
P&G in Da Nang market.

Keywords: Attitudes, Advertising Attitudes, Consumer, Celebrity Endorser.
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1. Pat van dé va y nghia cta viéc nghién ciru

Hinh thic st dung ngudi ndi tiéng trong hoat
dong quang ba san phdm va xiy dung mbi quan
hé dbi véi thuong hiéu da xuét hién tit 1au trén
thé gi6i. Tai Viét Nam, xu huéng st dung ngudi
ndi tiéng 1am dai st thuong hiéu ciing dudc céc
thuong hiéu st dung triét d€. Tuy nhién, dé lua
chon dai st thuong hiéu 1uon 1a bai todn khé dbi
véi cac doanh nghiép; bsi d6 chinh 12 linh hon, 1a
tiéng noi, 12 tAt ca von tai sin ma mot thuong hidu
can tim. Dai st thuong hiéu nhu mot con dao hai
1uGi vi chi can mot budc di khong ding huéng,
cdc thuong hiéu s& phéi tra gid vo cung dat [9].
V6i mong mudn tim hiéu tic dong cla viéc st
dung ngudi ndi tiéng trong quang cdo dén thdi
dd ngudi tiéu dung, cu thé 1a ca si My Linh trong
quang cdo bot giit Ariel d€ dé xuit nhiing gidi
phap st dung ngudi ndi tiéng trong quang cdo
mot cach ¢6 hiéu qua nham tac dong tich cuc dén
thai do ngudi tiéu dung dbi v6i quang cdo cla
cong ty P&G ndi riéng va cac doanh nghiép trén
dia ban thanh phé Pa Ning néi chung.

2. Co s6 Iy thuyét va mé hinh nghién ciu

2.1. Co sd Iy thuyét

Thai do 1a nhiing biéu dat c6 tinh danh gid (tich
cuc hay tiéu cuc) lién quan dén cac vat thé, con
ngudi va cac su kién [1] . Thai do 1a co sé d€ giai
thich hanh vi clia ngui tiéu dung dbi véi cac hoat
dong marketing cia doanh nghiép. Vi théi do tac
dong manh mé 1&€n hanh vi cia con ngudi nén
thai do dudc xem 1a trong tAm clia nhiéu chién
luge marketing hién nay [5].

Thai do nguoi tiéu dung la mot khai niém quan
trong trong cidc nghién cdu hanh vi ngudi tiéu
dung. N6 c6 thé dudc dinh nghia 1a phdm chat
dudc hinh thanh do tri thiic d€ phan ing mot cach
thién cam hay 4c cam dbi véi mot vat, su kién cu
thé [8].

Ngudi bao ching 1a mot ca nhan dudc cong
chiing biét dén nho vao thanh tich ctia ho trong
cac linh vuc. Ho c6 thé 1a nhiing nghé si trong
nganh gidi tri (dién vién, ca si, nhac si) hodc
trong linh vuc khdc (vin dong vién thé thao,
phong vién, chinh tri gia, doanh nhéan...). Ho sé
thay mit cho 1gi ich clia ngudi tiéu dung bang
cach xuét hién trong quing cdo, ho khong chi
gilip cho ngudi tiéu ding ghi nhé thong tin vé
san phdm/dich vu ma con thuyét phuc ngudi tiéu
diing mua san pham [6].

2.2. M6 hinh nghién cuu

Hién nay trén thé gi6i da c6 nhiéu md hinh
dudc dua ra d€ tim hi€u nhiing dic tinh ctia ngusi
ndi tiéng. Trong d6 c6 nhitng moé hinh nén tang
nhu: M6 hinh Tin nhiém (The source credi-
bility model) cia Ohanian (1990) do lutng thai
do clia ngudi tiéu dung thong qua ba yéu td anh
hudng dén tin nhiém ctia ngudi bao chiing: Kinh
nghiém (Expertise), Su tin cay (Trustworthiness)
va Su hip dan (Attractiveness). Mo hinh nghién
ctfu ctia Ohanian dudc nhiéu nghién ctiu st dung
1a md hinh gbc cho moé hinh tin nhiém trong
nghién ctu bao chiing thuong hiéu [7]. M6 hinh
su hép din cha nguén (The source attractive-
ness model) cia McGuire (1985) da tién hanh
nghién ctiu thuc nghiém cho rang tinh hiéu qua
clia mot thong diép phu thudc vao Su tuong dong
(Similarity), Su quen thudc (Familiarlity) va Su
yéu thich (Likability) déi v6i ngudi bao ching
[4]. M6 hinh chuyén giao y nghia (The mean-
ing transfer model) cia McCracken (1989) bao
gdm ba giai doan: Ngudi néi tiéng c6 chita mot
loat cdc y nghia, lién quan dén nhan khiu hoc (vi
du: do tudi, gi6i tinh, tinh trang, tinh c4ch va 16i
s6ng) sau d6 chuyén giao tif ngudi bao ching dén
san pham hodc thuong hiéu tir d6 giip ngudi ndi
tiéng tao mbi lién két dén tam tri ngudi tiéu dung

[3].
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Yy ¥y vy

L

Thai d6 doi

véi quang cao NTD

Y

A A

H1
Phu hop
H2
Thong tin tiéu cwe
H3
Ngoai hinh
H4
Yéu thich
HS5
Dang tin cay
Ha
Twong dong
H7
Kinh nghiém
HS8
Thanh twu

Hinh 1. M6 hinh nghién cttu tic ddng clia ngudGi bao chiing téi thai do ctia ngudi tiéu dung

Nghién ctu st dung md hinh tin nhiém cua
Ohanian (1990) va két hop cac mo hinh khac dé
xdy dung mo hinh ly thuyét ban dau. Md hinh
nghién ctiu tac dong cua viéc st dung ca si My
Linh trong quing cdo bot giit Ariel dén thai do
clia ngudi tiéu dung tai Pa Ning gom cic yéu tb
(1) su phut hop, (2) thong tin tiéu cuc, (3) hip dan
vé ngoai hinh, (4) yéu thich, (5) dang tin cdy, (6)
tuong dong, (7) kinh nghiém, (8) thanh tyu (Hinh
D).

3. Phuong phap nghién citu

3.1. Mdu diéu tra

Cudc khao sat dugc thuc hién tai khu vuc
thanh phé Da Ning. Di tugng thu thap thong
tin 12 cdc ho gia dinh, gdm céc d6i tuong khio
sat la nhiing nguoi dang di hoc (hoc sinh, sinh
vién), dang di lam (kinh doanh, lao dong, cong
chiic,...) hodc dang & nha noi trg. Tong mau diéu
tra gobm 220 mAu.

3.2. Thang do

Céc thang do dugc st dung trong dé tai dudc
dua vao thang do trong nghién cttu Pham Thi
Minh Ly, Nguyén Thiy Vy (2015), “Tac dong
ctia viéc st dung ngudi ndi tiéng trong quang cdo

dén thai do cta ngudi tiéu dung. Cac thang do
nay dudc st dung dang Likert tif diém 1 (hoan
toan khong dong y) dén diém 5 (hoan toan dong
y) [2] (Xem bang 1).

3.3. Ddnh gid thang do

Céc thang do nghién ctiu dugc ki€m dinh
thong qua phuong phap kiém tra hé sb tin ciy
Cronbach’s Alpha. Sau d6 tiép tuc phan tich nhan
td6 kham pha EFA d€ loai dan cac bién c6 trong
s6 (factor loading) nhé hon 0.5. Thang do dudc
chap nhan khi gi4 tri hé s6 KMO (Kaiser-Meyer-
Olkin) 16n hon hoic bang 0.5 va nhé hon hoic
bé”lng 1(Othman & Owen, 2002), eigenvalue 16n
hon 1 va téng phuong sai trich dugc bang hoic
16n hon 50% (Gerbing & Anderson 1988). Tu
thang do su tic dong cta cic ngudi ndi tiéng
trong quang cdo tGi thai do cua ngudi tiéu dung,
tdc gid phan tich hdi quy da bién va phan tich
tuong quan dé thiy dugc mdi quan hé gitta céc
bién quan sat.

3.4. Ddnh gid va kiém dinh mé hinh ly thuyét

Viéc kiém dinh mo hinh dugc thuc hién bang
phuong phdp hdi quy bdi tuyén tinh thong qua
phan mém SPSS 22.0.
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Bang 1. Thang do cic bién quan sat

Nhom bién | KH bién | Mo ta bién quan sat
c s x NH1 Ca si My Linh c6 ngoai hinh dep, hap din
Hap '?n" ve NH2 Ca =1 My Linh ¢6 phong cach, hop thii trang
“g‘z‘;‘]‘}g“h NH3 | Casi My Linh thanh lich
] NH4 | Casi My Linh quyén ri
KN1 Ca T M§ Linh ¢6 kinh nghiém trong viéc st dung san phdm nay
Kinh nghiém KN2 Ca si My Linh c6 hiéu biét
(KN) KN3 Ca s1 M Linh c6 trinh dd hoe vin cao
KN4 Ca si My Linh ¢ k¥ ning song tot
DTCI1 Ca si My Linh 14 ngurdi trung thire
Ping tin cjy | DTC2 | CasiMy Linh la nguoi ding tin cdy
(DTC) DTC3 | Casi My Linh [a nguoi chan that
DTC4 | Tbéi eb thé tin tirdng s lyra chon san phim cua Ca st My Linh
) i YTI Ca s My Linh 14 ngudvi t61 yéu thich
Yeu thich YT2 | Ca st My Linh duoc nhidu ngudi yéu thich
D YT3 T61 mong mudn duge yéu thich nhir Ca s M§ Linh
X TD1 Ca si My Linh gibng mdt ngudi ti quen
Tlm’nngong D2 Ca T M§ Linh va t6i c6 cing phong céch song
(ID) TD3 Ca si My Linh va t6i 6 nhiéu diem chung
TTI1 Ca s My Linh 14 ngurdi tai ning
Thanh tyu TT2 Ca sT My Linh dat duge nhiéu thanh cdng trong sir nghiép
(TT) TT3 Ca si My Linh c6 nhiéu hoat dong dong gép cho xi hoi
T4 Ca 51 My Linh dwge nhiéu ngudi cdng nhin 1a thanh céng
PH1 C6 sy phit hop gifra Ca 51 M Linh va san pham Bét giat Ariel
Phi hop I Ca s M§ Linh 14 ngien dai dién ctia sén pham Bot giit Ariel la
(PH) hop Iy
PH3 Ca sT My Linh nén tiép tyc dai dién cho san pham Bot giit Ariel
) TTTC1 | Téi cbd nghe durge mot s thong tin khong tot vé Ca s MF Linh
Thong tin ™" 7TTC2 | Téi khong thich nhimg thong tin vé Ca si My Linh
E‘I‘#T‘:g T rrcs | O nhan thiy nhimg théng tin iéu cye nay anh huong dén thal
d6 cua t6i vé Ca s M§ Linh
o QC1 Quang cao tha vi
|| G
cdo (TPQC) QC3 TOT tln::.:h quang cio nay
QC4 T61 hai long vé quang cao

4. Két qua nghién ciu

4.1. Phdn tich do tin cdy

Két qua chay Cronbach’s Alpha 1an thid nhat
c6 5 gid tri Cronbach’s Alpha cla bién 16n hon
gia tri Cronbach’s Alpha téng gdm bién: KN4:
0.847, DTC4: 0.930 va TT1,2,3,4 déu bi loai vi
khong thdéa min diéu kién. Vi viy, loai bd 6 bién
nay va thuc hién lai Cronbach’s Alpha 1an 2 nham
lam ting Cronbach’s Alpha téng cho nhiing nhan
t6 c6 lién quan & Bang 2.

Qua két qua chay Cronbach’s Alpha lan thi
hai, ta c6 thé thiy:

- Cronbach’s Alpha tdng ctia tit ca cc nhan
td déu 16n hon 0.6. Trong d6 c¢6 4 nhan t dat
hé s6 tin cdy Cronbach’s Alpha & mic chip nhin
dudc (0.6 - 0.8), cu thé: Ngoai hinh 12 0.702; Yéu
thich: 0.622; Tuong ddng: 0.775; Thong tin tiéu
cuc: 0.604. Va 3 nhan td con lai dat hé sb tin cay
cao (16n hon 0.8 - 0.95), cu thé: Kinh nghiém la
0.847; Bang tin cdy: 0.930; Phu hgp: 0.916.

- Hé s0 tuong quan bién - tong cla céac bién
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quan sat déu 16n hon 0.3, do d6 c6 su lién két  v6i nhau va mdi bién quan sat déu c6 dong gép
gitta cdc bién quan sit trong cung mdt nhan t&  gid tri vao nhén t6 c6 lién quan.

Bang 2. Két qua danh gid do tin cdy cla cac bién quan sat

Trung binh Phwong sai thang  Twong quan Cronbach’s Alpha

Bien quan sat tha'n g' ,; do nén do néu loai biéen  bién — tong néu loai bién
loai bien
Ngoai hinh (NH): Cronbach’s Alpha tong =.702
NH1 10.62 2.656 579 581
NH2 10.60 2.743 523 618
NH3 10.56 2.969 415 679
NH4 10.86 2.487 451 671
Kinh nghiém (KN): Cronbach’s Alpha tong = .847
KNI 7.06 1.905 .666 .834
KN2 6.98 1.977 702 .800
KN3 7.03 1.720 781 720
Ping tin cay (DTC): Cronbach’s Alpha tong = .930
DTCI 10.65 2915 .845 .825
DTC2 10.63 2.964 .830 .831
DTC3 10.62 3.040 .814 .838
Yéu thich (YT): Cronbach’s Alpha tong = .622
YT1 6.93 1.607 522 379
YT2 6.53 2.415 414 574
YT3 7.13 1.667 402 587
Twong dong (TD): Cronbach’s Alpha tong =.775
D1 5.60 2.762 553 757
D2 5.48 2.370 .695 .600
TD3 5.28 2.541 588 722
Thong tin tiéu cwe (TTTC): Cronbach’s Alpha tong = .604
TTTC1 542 1.741 339 .602
TTTC2 517 1.416 460 430
TTTC3 523 1.455 442 459
Phii hgp (PH): Cronbach’s Alpha tong =.916
PHI1 6.93 2.073 .855 .857
PH2 6.93 2.173 792 910
PH3 6.93 2.141 843 .868
4.2. Phdn tich nhdn té khdam phd EFA ctia tat ca cac bién déu 16n hon 0.5.

St dung phuong phap Pricipal Components
v6i phép quay Varimax dé phan tich 7 nhan t6

N P , , CA s 1A A Bang 3. K&t qué phan tich EFA
ddc 1ap gom 22 bieén quan sat. Cac bien c6 hé so s ap

tai nhan t6 nhd hon 0.5 khong ddm bao dudc do Chi tiéu cén dénh gid Gid tri chay duoc Két ludn
hoi tu v6i cac bién con lai trong thang do sé bi Hg 56 KMO 0.777 0.5<0.777 <1
loai bd. Trong d6 c6 ba bién TTTC 1, 2, 3 ¢6 hé Gid 11 Sig 0.00 0.00 < 0.05
s6 tai <0.5 loai bd 1an lugt 3 bién nay roi chay lai | wengsaimich 70.925% 70.923> 30%
Gid tvi Eigenvalue 1.237 1.237 =1

EFA cho dén khi dat yéu cau 1a hé s6 tai nhan t6
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Bang 4. Ma trin xoay céc nhan t6 doc 1ap trong phan tich két qua EFA

Component
1 2 3 4 3 4]

DTC1 013

DTC2 2035

DTC3 B0

PH1 013

PH3 207

PH2 B35

KIN3 003

KN 2ad

KNl Ed4

TD2 B854

TD1 777

TD3 774

MHI 203

NH2 207

NH4 G686

WH3 641

TT1 731

T3 o4

T2 628

Béng 5. Cac thanh phan sau khi phan tich nhan t&
Thanh phin | Tén nhén to Ky hiéu | Cac bién

1 Phi: hop PH PHI, PH2, PH3
2 Dang tin cay DTC DTCI1, DTC2, DTC3
3 Ngoai hinh NH NHI1, NH2, NH3, NH4
4 Kinh nghiém KN KN1, KN2, KN3
5 Twong dong TD TDI1, TD2, TD3
6 Yéu thich YT YT1,YT2,YT3
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Qua két qua chay EFA lan thy hai, ta c6 thé
thiy 22 bién quan sat cia 7 nhan t6 ban dau dudgc
nhom thanh 6 nhém tuong duong véi 6 nhan td &
Bang 5.

4.3. Kiém dinh tuong quan bién va hoi quy bién
St dung kiém dinh tuong quan Pearson dé
lugng héa miic dd chit ché ctia mdi quan hé tuyén

tinh gitta cdc bién dinh luong. Qua d6 nhan thiy,
cac nhan t6 déu c6 mdi quan hé chit ché véi
nhau. Hé s6 sig déu nhd hon 5%, day 1a mot trong
nhiing tién dé tét gitip nhém tac gia tién hanh xay
dung mo6 hinh hdi quy da bién. Qua kiém dinh
tuong quan, bién KN bi loai ra khdi mo hinh hoi
quy Vi hé s6 sig 16n hon 5%. Céc bién con lai déu
théa man yéu cau nhu Bang 6.

Bang 6. Kiém dinh tuong quan bién

YT | PH | DTC | NH | KN | TD
TPQC -
Pearson | sane| g2t | 213% | 273%| 120 | 204
Correlation
Sig. (2- .000
tailed) 000 | .000 | .002 | .000 | .056

Sau khi tién hanh kiém dinh tuong quan, nhiing bién con lai dudgc dua vao dé chay hoi quy bién &

Bang 7.
Bang 7. Két qué cac hé sb hdi quy
Hé s6 chwa chuan Hg sna da . . -
’ héa chuan Do lwong cong tuyen
hoa t Sig.
B be l'fich Beta Tolerance VIF
chuan

Hing so6 1.192 345 3.454 .001
DTC 078 065 079 1.203 230 872 1.147
PH 137 .054 .160 2.513 .013 917 1.090
D JA21 .052 151 2.319 .021 .885 1.130
NH 173 .075 149 2.290 .023 .882 1.133
YT 180 .066 186 2.728 .007 .800 1.249
R2 hiéu chinh 633

Tt bang két qua hoi quy trén, c6 mdt nhin tb
dat gia tri Sig. > 0.05 d6 la DTC, trong khi do
tat c4 cdc nhan td con lai déu c6 Sig. < 0.05. Vay
PH, TD, NH, YT la nhiing nhan to tac dong dén
nhan t6 phu thuéc TPQC nén dudc dua vao mod
hinh nghién cuu.

Bang trén cho thiy gid tri VIF clia tit ci cic
nhom bién déu bé hon 2, nhu viy khong c6 hién

tuong da cong tuyén xay ra giita cic nhan t6 doc
1ap trong mo hinh nghién ctu.

R? hiéu chinh ctia m6 hinh la 0.633 tuong
duong 63.3% > 50%, c6 nghia la 63.3% thai do
ddi v6i quang cdo clia ngudi tiéu dung dudc gidi
thich bdi 4 nhan t6 doc 1ap. Diéu niy chiing minh
su phll hgp clia mo hinh nay 1a tuong dbi cao
[10].
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Dua vao hé sb Beta da chuin héa (Beta), ta c6
dudc phuong trinh hdi quy da bién ctia cac yéu t6
tac dong dén thdi do dbi v6i quang cdo c6 dang
nhu sau:

TDQC = 0.160*PH + 0.151*TD + 0.149*NH
+0.186* YT

5. Két luan va nhitng dé xuét

5.1. Két ludn

Thong qua qua trinh phan tich, két qua cho
thiy rang thai do dbi v6i quang cdo clia ngudi
tiéu dung phu thudc vio bdn nhan t6, cu thé Ia:
Su phu hop, Tinh tuong dong, Su hdp din ngoai
hinh va Yéu thich. Tuy nhién muc d6 anh hudng
clia cdc nhan t6 dén thai do dbi v6i quang cdo clia
ngudi tiéu ding 1a khac nhau. Nhan t6 Yéu thich
c6 tac dong 16n nhit (0.186). Nhan t6 Phu hop
(0.160) dudgc xép hang & vi tri thi hai trong bon
nhan t6. Nhan t6 Tuong dong (0.151) dudc xép
hang & vi tri thif ba trong bén nhan t6. Va cubi
ciing nhan t6 Ngoai hinh (0.149) 1a tic dong thap
nhét.

5.2. Dé xudt

5.2.1. Déi véi nha lam marketing cong ty P&G
e Ve quang cao trén truyén hinh

No6i dung quang cdo nén dua hinh anh ca si My
Linh truc tiép st dung sin phim bot giit Ariel
trong cudc sdng thudng ngay, My Linh st dung
Ariel d€ giit tdy vét ban trén quan 4o cho chong
va nhiing dia con than yéu cua minh. La mot
ngudi phu nit dugc biét dén véi su yéu thuong rat
16n danh cho gia dinh, khi ngudi tiéu ding thiy
My Linh st dung Ariel cho chinh ngudi than ctua
minh sé tao dugc su tin tudng vé viéc My Linh
tin dung Ariel la co that.

e Vé quang céo trén Internet

Mot kénh quang cdo khac ciing kha phd bién
hién nay, d6 1a kénh Youtube. V6i kénh quang
céo nay, P&G c6 thé xdy dung mot trang riéng
cua My Linh, va 6 d6 My Linh s€ chia sé nhiing
meo Vit trong gia dinh, cdch x Iy nhitng vét bin
nhanh, cich nuéi day con céi hay ké cic cong
thiic niu in cho gia dinh,. .. Nhiing viéc nay tuy

nho, nhung sé& tic dong 16n dén ngudi tiéu dung
khi ho thuc su nghi rang My Linh khong chi déng
vai tro 1a ca si ma con la mot ba ndi trg gioi gi-
ang trong cac cong viéc gia dinh. Diéu d6 khién
cho ngudi tiéu dung nghi ring, My Linh khong
chi dong vai tro la ngudi quang cdo cho bdt giat
Ariel ma do6 con la su lwa chon cta ¢d danh cho
cong viéc giat giu.

o Ve marketing truc tiép

Trude day, hanh trinh thach thiic cac vét bin cla
bot gidt Ariel cing vdi ca si My Linh, dugc t6
chic xuyén Viét va trong dé cé thi truong Da
Nang. Tai Pa Nang, chuong trinh dugc t6 chiic
tai Cong vién Bién Dong va da thu hiit dugc mot
luong ngudi tham gia nhit dinh. Tuy nhién, s
luong ngudi biét dén chuong trinh vin con kh4
it so quy md dan sb tai Da Ning. Thém vao do,
chuong trinh da dién ra vao ndm 2013, ciing 1a
mot thoi gian khd dai nén P&G can tién hanh
nhitng chuong trinh tuong ty v6i muc dich nhic
nhd ngudi tiéu diing vé su c6 mit clia Ariel trén
thi truong.

Pé cai thién s6 luong ngudi tham gia chuong
trinh va 1am ting sy nhan biét siic manh ddnh
bat vét ban clia Ariel thi chuong trinh nén dién
ra tai cac diém nhu chg, siéu thi, trung tim mua
sam. .., noi tip trung dong ngudi. Pong thoi, dé
ting cdm nhan clia ngudi tiéu dung vé su phu hop
gitta ca si My Linh vé6i san phdm Ariel thi nén dé
My Linh tu tay giit sach vét ban hon 1a chi diing
trinh bay va gi6i thiéu vé san pham.

e Ve quang cao ngoai troi

Nén dit cdc bién quing cdo, pand, dp-phich c6
hinh 4nh ca si My Linh gan v6i san phim Ariel,
cu thé & cdc dia diém dong ngudi, nhu chg, siéu
thi, trung tim mua sam. . ., d€ hinh anh d6 c6 thé
di vao tam tri ngudi ti€u dung.

e Vé hoat dong PR

- P&G nén tich cuyc thyc hién cac cong tac xa
hoi, trao hoc bdng cho hoc sinh nghéo vugt khé
hoc giodi, xdy dung nha tinh nghia cho ba me Viét
Nam anh hung, dong gép quy ung hd nan nhan
chit doc da cam, Gng ho nan nhan gip phai thién
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tai  cac tinh thanh phd cta Viét Nam ..., va
nhiing hoat dong nay dudc tai trg bGi nhan hang
Ariel va lua chon ca si My Linh 1a ngudi dai dién.

- Tai trg cho céc chuong trinh truyén hinh thuc
té mang tinh x4 hoi, gitip d6 nhiing ngudi kho
khan, nhu Luc lac vang, Vugt 1én chinh minh. . .,
va ca si My Linh dong hanh cling cic chuong
trinh nay. Qua d6, hinh anh cua ca si My Linh
trong mat ngudi tiéu dung ngay cang ning cao
va dugc yéu mén nhiéu hon.

Véi cac hoat dong nay, cong ty c6 thé tim thiy
nhiing co hoi 16n d€ ting ning luc canh tranh va
tao thém niém tin, khuéch truong hinh 4nh va uy
tin cta ca si My Linh dbi v6i ngudi tiéu dung.
Thong qua hoat dong tai trg, cong ty sé cai thién
hinh anh ctia minh trudc con mat ngudi tiéu dung
néi chung, va tao dugc sy yéu mén danh cho My
Linh — dai st thuong hiéu Ariel no6i riéng.

5.2.2. Déi vdi nguoi bdo chitng néi tiéng ca si
M5 Linh

- Cb ging giif thai dd va hanh vi clia minh gan
giii, dn dinh, khong d€ bi rdi vao scandal. Vi khi
dé thuong hiéu kho tranh chiu anh hudng tiéu cuc
theo.

- Can tham gia nhiéu hon trong céc chuong
trinh gameshow, lam khach mdi, giam khao cho
céc chuong trinh truyén hinh thuc té: Budc nhay
hoan vii, guong mat than quen, Cafe sang cua
VTV3..., va thé hién thai do tich cuc khi tham
gia cac chuong trinh nay.

- Can lam nhiéu hoat dong xa hoi, thién

nguyén. .., dé ting su yéu mén ctia moi ngudi
danh cho ca si My Linh
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Tom tat

Kim Dinh 1a nha nghién ctu it dugc biét dén hién nay, nhung lai kha ndi tiéng & mién Nam truéc ndm 1975. Nhin téng
quat, cdc cong trinh cua 6ng chu yéu nghién ctu vé ban sic vin hoa dan toc, ndi bat 1 cac cubn “Viét ly t(‘), nguyén”
(1970), “Triet ly cai dinh” (1971), “Cd cau Viét Nho” (1972), “Nguon goc van héa Viét Nam” (1973)... Bai viet nay tap
trung vao viéc xem xét cdc cach thic Kim Dinh da st dung dé nghién citu ban sic vin hoa dan toc, dit trong bdi canh
mién Nam trudc ndm 1975. Bai viét 1am rd hé thdng céc quan diém tiép can ma Kim Pinh da van dung dé nghién cifu ban
sac vin hoa Viét Nam, trong d6 cé quan diém tiép can lién nganh, tiép can theo phucng phap ciu triic luan va huyén thoai
hoc, tif d6 danh gid nhitng déng gép va han ché ctia Kim Dinh trong viéc nghién ctiu ban sic vin héa dan tdc.

Tir khéa: Nghién ctiu, ban séc vin héa, mién Nam trudc nim 1975.

Abstract

Kim Dinh - a a researcher- is little known today, but he was quite popular in the Southern Vietnam before 1975 as a
person doing research on national culture. He was one of the first researchers in Vietnam to choose multidisciplinary and
interdisciplinary approach for cultural research. He also used some modern theoretical framework such as structuralism,
mythology... and tried to establish his new method as "huyén st" (legendary history), which made him more formidable
than contemporary Vietnamese cultural researchers. But some of his studies were non-systematic; his arguments were
contradictory; the historical materials were vague, which led to the fact that led some of his statements were not accurate,
sometimes were speculative and arbitrary. However, the approach and research method of Kim Dinh on the national
cultural identity had academic values in cultural study in Vietnam.

Keywords: Cultural, identity, south Vietnam before 1975.
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st hoc chi 1a mot nganh chuyén mon” [Kim BPinh
1971: trang 34]. Hon nita, dng cho ring “nén
vin héa Viét Nam c6 hai diém khdc vin héa Tay
phuong: mot 1a wa 16i khong néi ma néi, goi 1a
"y tai ngdn ngoai”’; hai la ¢6 su tham du cia dan
chuing vao viéc hinh thanh van héa thong qua ca
dao, qua thé ché, théi tuc, 1€ lay, huyén thoai...”
Vi vay, can phéi st dung nhiéu huéng tiép can
khéc nhau trong nghién cttu van hoa Viét Nam.

Theo huéng tiép cin da nganh, cip nhat nhiéu
thong tin tif cac nguodn tu liéu méi, van dung céc
ly thuyét nghién ctiu vin héa hién dai dang thinh
hanh 6 phuong Tay thap nién 1950 — 1960, Kim
Pinh di xem xét cdc van dé vin héa “theo 16i
toan thé”, nghia la “dung tt ca khao cd, lich st,
vin hoéa, vin chuong, truyén ky, than thoai, va
nhét 13 16i nhin toan canh: dit ning trén nhiing
diém tua c6 bdo ddm dé€ tim doc ra nhiing gi 4n
hién mong lung va cubi cliing din dén mot thi
triét st, hay 1 viin héa st khong 1a vin hoc ciing
khong la van minh” [Kim Dinh 1970: trang 27].
Tit ngudn tu liéu cip 2 va cdi nhin tdng thé dbi
v6i dbi tugng nghién ciiu, cic cong trinh nghién
cuiu van hoéa cua Kim Dinh mang tinh li€n nganh
1o nét, di dng chua mot 1an dé cap dén khai niém
“lién nganh”.

Nhin lai lich st nghién cttu van hoa Viét
Nam, viéc Kim Dinh s dung cich tiép cin
lién nganh trong nghién ctiu van héa ti nhiing
nim 1970 1a khd s6m va trudc rit nhiéu nha
nghién cifu khdc. V& sau ndy, vao nhiing nim
1990 — 2000, nhiéu nha nghién ciiu & Viét Nam
da van dung thanh cong phuong phap tiép can
lién nganh trong van héa hoc. Pham BPuc Duong
(2002) cho ring phuong phap lién nganh 1a san
phim cia tu duy hé thdng hién dai, 1a su lién két
céc phuong phap riéng biét cia nhiéu nganh khac
nhau nhu 13 nhitng phuong phép cu thé dudi su
chi dao ctia phuong phdp luan méi dé kham pha
nhiing dac tinh gop trdi cia van hoéa. Mat khac,
tir cudi thé ky XX trong khoa hoc xa hoi méi phat
trién mot huéng nghién ctiu méi, nghién ciu vin
hoa hoc. i theo hudng nay, van hoa dudgc xem
nhu “cai t6ng thé” — diéu ma Kim Dinh da dé
cap tu thap nién 1970. Kim DPinh la “mdt trong
nhiing ngudi dau tién & Viét Nam di theo huéng
tiép can lién nganh” [Pham Thanh Ta: trang 27]

khi ly giai cdc bi€u tugng vian héa Viét c6. Day
1 diéu ma ngudi ta khong thiy trong viéc nghién
ctiu van héa Viét Nam thoi ky tor 1954-1975, &
cd mién Nam va mién Bac. Vé vén dé nay, nha
nghién ctu Lé Minh Khai cho ring “trong khi
nhiéu hoc gia chi don gian 12 “chon” thong tin
tlf cac linh vuc khac nhau dé phu hop véi mot
y tudng (va thuong la mot y tudng dan tdc chu
nghia) ma ho da c6 sin, Kim Dinh da xay dung y
tudng ciia minh trén nhiing tu tudng ctia cac hoc
gia khac” [Lé Minh Khai (1): website]. Diéu nay
khién 6ng tré nén that su da nganh va lién nganh.

Cich tiép can tong thé ctia Kim Dinh mang
lai nhiing phat hién kha phong phu trong cac
cong trinh cia 6ng, du khong phai lic nao nhitng
phat hién dé ciing ding. B&i vi, tiép céan lién
nganh trong nghién ctiu vin héa 1a mot van dé
khoa hoc. Do dic trung tong hgp va lién nganh
cta viéc nghién ctu van hoa, cac nha nghién ctiu
thuong tim cach phat huy mit manh & céch tiép
can cua tung bo mon chuyén nganh c¢6 lién quan.
Khi nhiing cach tiép can 4y dudc téng hop lai
v6i nhau trén ¢d s mot quan di€ém nghién citu
chung thi hién tugng van hoa sé dudc xem xét, ly
giai mot cach toan dién va sau sic hon. Vi viy,
tiép can lién nganh doi hdi viée tiép can theo
tiing khia canh chuyén nganh cin dam bao tinh
khoa hoc. Kim Dinh, mdc du tién phong trong
cach tiép can lién nganh, nhung 6ng lai khong
ddt ndng ching cu khoa hoc trong tung khia canh
chuyén nganh. R rang 6ng thiéu nhiing tu liéu
chinh xac d€ xac 1ap co s khoa hoc cho nhiing
1ap luan cta minh khi thira nhan:"Tat c4 nhiing
dit kién thuoc tién sir, khao ¢, nhan chiing hoc
nhic dén trén ddy déu chi c6 mot gia tri hoan
toan tuong dbi va gia thuyét" [Kim Dinh 1970:
trang 75]. Chinh diéu niy da dan ong dén nhiing
“dé quyét” nhiéu khi mang tinh suy dién va vo
doan, chang han nhu 6ng cho rang Nho gido la
cia ngudi Viét (6ng goi la Viét Nho — con co
nghia la “Nho uu viét!”).

2. Kim Pinh va huéng tiép can ciu tric luén
trong nghién ciru van hoa

Trong nhiing ndm 1960 — 1970, Kim Dinh Ia
mot trong nhitng ngudi dau tién & mién Nam tiép
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can ly thuyét ciu tric luan cta C. Lévi-Strauss
trong nghién ctiu vin héa. Trong cudén “Nguodn
gbc vin héa Viét Nam”, dng thita nhan sy 4nh
hudng ctia 1y thuyét cu triic (6ng goi 1a co ciu
ludn) d6i véi nghién ciu clia minh: “Co cu luin
thi muc dich 1a di t6i tdng hop, di téi miy hiang
s6... nhd d6 ma to6i ddm dua ra nhiing cip danh
tu nong du, chiéu muc, sb hoa sb pha v.v.” [Kim
Dinh 1973: trang 91]. Dya vao viéc phan tich cac
cap nhi phan, 6ng xac dinh “ndi dung van hoa
phuong Nam la ndng nghi€p va chit ndng nghiép
hi€u theo nghia vin héa”. D6 1a mot nén vin héa
c6 nhting nét dac trung: “Mot la dia vi dan ba
khong qud thip kém; hai 1a wa nhu nhuin hon
khdng ché tiic trong vin hon trong vo; ba 1a c6
tinh chét dan quyén, binh san” [Kim Pinh 1973:
trang 108].

Kim Dinh di gi6i thiéu ly thuyét ciu triic
luan véi ngudi doc trong cong trinh “Co ciu Viét
nho”. Ong trich dn tif cuén Nhan hoc Ciu triic
cia Claude Lévi-Strauss, nhin manh dén tam
quan trong ctia nhiing luan diém ma nha ngdn
ngtt hoc Thuy Si Ferdinand de Saussure dua ra
dau thé ky XX ddi véi cau tric luan. Theo do,
F. de Saussure cho ring ngon ngit bao gdm cac
“ky hiéu” ngdén ngtt hoc chita dung mot hinh anh-
Am thanh (cai bi€u dat) va mot khai niém hodc
nhiing khai niém, lién két v6i n6 (cdi dudc biéu
dat), va y nghia cuia cai biéu dat da dudc xac lap
thong qua cdc mdi quan hé cla ching véi nhiing
céi biéu dat khdc trong ngdn ngii. Vi vdy, ngdn
ngil phdi dugc nghién ciiu nhu 12 né ton tai &
mot thdi diém (dong dai) d€ hiéu dudc cach thiic
toan bo hé thong céc ky hiéu ngdn ngit lién quan
van hanh, chi khong phai 1a d€ xem xét cac ky
hiéu don 1€ da thay ddi ra sao theo thdi gian (lich
dai) nhu ciac nha ngdn ngti hoc da thuc hién truée
thi F. de Saussure. Kim Dinh cho ring c6 thé ap
dung c4ch tiép can dong dai cho nghién ciu lich
stt. Ong nhin thiy su khac biét giita lich sit dong
dai (ma 6ng goi la “st hang doc”) véi lich st lich
dai (“stt hang ngang” hay 1a “chu nghia lich si”,
“duy su”). Theo 6ng, “duy st” tdp trung vao viéc
mo ta nhitng thay d6i cua lich st qua thdi gian
bang nhiing din ching tai liéu. Con véi lich st
dong dai, Kim Dinh gidi thich 12 khac nhau vi
“né hoat dong bang tiém thic, khong can phai

tu thé hién ban thin trong mdt ca nhan va do
do khong thé dugc ghi lai trong thdi gian hoic
khong gian, nhung né van c6 thé dudc goi la lich
st vi n6 la chan that mac du khong c6 thuc, nghia
la “that tuy khong thuc” [Kim Dinh 1973: trang
19]. Cai “that tuy khong thuc” d6, Kim Dinh tim
thiy khi 4p dung phuong phap phan tich hé théng
- cau tric. Ong cho rang: “Co ciu 1a cai thudc
toan thé. Chinh vi thudc toan thé nén né la céi
gi chim rit sdu du6i mién tiém thidc, cin phai
10i xa mdi nhan ra. Pong thdi lai phai nhin rat
rong bao quét dugc nhiéu khoa cuing huéng nhu
phan tAm, co ciu luin, siéu ngdn (métalangage)
1a nhiing khoa ciing cb gang nhin xuyén qua dot
y thiic d& dit tam tiém thic 12 dia vuc cla cdi ma
Kinh Dich kéu 1a Co tiic ciing chinh la cai ma cac
nha co ciu luin ngay nay dang mudn tim” [Kim
Dinh 1971: trang 92]. Trong céu triic luan, Lévi
— Strauss cho ring, ly tudng ctia cac dan tdc c6
xua, hoat dong ma ho nham téi 1a lam sao dat
dugc trang thai tinh, 6n dinh, giit dudc thé quan
binh gitta con nguoi va tu nhién. Kim Dinh cling
cho ring xa hoi ma 6ng dang sdng bi hdn loan
vi trang thai &n dinh, thé quan binh d6 da bi pha
v8. Vi vay dng luén mudn di tim kiém su “an vi”
trong qua khit dan toc nhu mot giai phap, mot
cttu canh cho nhiing bé tic vé tu tudng va thuc
tai x4 hoi day mau thudn cia mién Nam trudc
nam 1975!

Cung véi viéc nam viing hé thong 1y thuyét,
cic nha nghién ctiu ciing cin st dung ding va
hiéu duoc gidi han cia cac ly thuyét. Cau triic
ludn da trao cho Kim Dinh cling nhu v6i cac nha
nghién citu khic nhiéu céch thic d€ khdm ph4
vin héa. Ong da c6 thé 1am chi dudc cic khai
niém tritu tugng trong ly thuyét nay, da c6 thé
két n6i nhitng khai niém d6 véi cac mo ta trong
cac vin ban Trung Hoa c6 dai, va dua ra mot
cach gidi thich mdi la vé tién st Viét (it nhat
1a & mot miic d6 ndo d6). Tuy nhién, cAu tric
luan thudng bi chi trich & chd né trao qua nhiéu
quyén luc cho “nha ciu tric luan” d€ xac dinh
y nghia. Kim Pinh tim thiy & céch tiép cin hé
théng — cAu triic mot khong gian rong rai dé gidi
ma nhiing biéu tugng vin héa cd clia dan toc, ti
d6 xéc dinh y nghia ctia cdc bi€u tugng nay dua
trén nhitng “quyén luc” ma cAu tric ludn cung
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cip. Nha nghién ctu Lé Minh Khai nhan xét:
“Kim Dinh di khong tiép cin nghién ctiu vé qué
kht tif mot quan diém trung lap. Ong da c6 mot
chuong trinh nghi sy ro6 rang”, tic la truée khi
tiép can ddi tuong dng da c6 sdn mot hé théng
y tudng. Kim Dinh chii y mudn tao 1ap mot loai
nén ting dao diic, tAm linh cho ngudi dan Viét, va
ong mudn nén tang dé 1a clia riéng ho, chit khong
phai 12 mot thd duge “nhap khau” tit Trung Quédc
hodc phuong Tay.

3. Kim Pinh va hudng tiép cin huyén thoai
hoc trong nghién citu van hoa

Vao gitta thé ky 20 & phuong Tay, huyén thoai
da tré thanh mdi quan tdm 16n cta nhiéu nha
nghién cttu. Kim Dinh da bat kip véi trao luu dé.
Ong tim hiéu hau hét cdc trudng phai ly thuyet
cdc cong trinh ctia cac nha nghién ctiu vé huyén
thoai va nhén ra gia tri cia huyén thoai: “Theo
t6i huyén thoai ¢6 chita nhitng gid tri viin héa, xa
hoi, my thuat. .. Triét hoc (Gusdorf), nhan chiing
hoc (Levis-Strauss), xa hoi hoc (Gurt Vich), nhat
12 phan tim (Freud va nhit 1a Jung), tit ca déu
kham ph4 trd lai gid tri cla than thoai, dén ndi
c6 thé néi bau khi vin héa thé ky truée 1a Logos
(duy 1y) thi thé ky nay 12 Muthos (huyén thoai)”.
Muc dich nghién ctiu huyén thoai ciing kha ro:
ong mudn ding nhitng huyén thoai xa xua clia
dan toc Viét dé danh thic nhitng cam thic s&
thudc va nhiing gid tri tam linh ctia mot thdi cd
XUua trong tAm tri tang 16p thanh nién duong thoi:
“Toi chi n6i bau khi vin héa va dé€ xac dinh toi
dua ra 4 mon véi 4 tac gia 16n. Trong d6 khong
¢6 st ma chi c6 triét hoc, nhan chiing hoc, xa hoi
hoc, phan tAm. D6 12 mot nhan xét rit can thiét
cho sinh vién nudc nha dé chdng lai su coi khinh
huyén thoai do thé hé duy st d€ lai ma mot trong
cdc hau qua 1a chdi bé nuée Vin Lang véi Hing
Vuong...” [Kim Dinh 1973: trang 89].

Kim Dinh con tim thiy méi lién hé gilia
huyén thoai va “phuong phap huyén st ma 6ng
dé xuat. Theo ong, “huyén st 1a két tinh boi
nhiing phuong phap cia cac khoa nhan van méi
nhu xd héi hoc dit ning trén théi tuc, thé ché,
uyén tAm chi y dén huyén thoai dudc coi nhu
tiéng néi clia tam thic, co cdu chd y hon hét dén

cdc con sd tiéu biéu, khdo cd’ dua trén cac di tich
tham quat dugc”. Kim Pinh cho riang: “Lap ra
huyén st khong phai dé thay st ky ghi nhin su
kién nhung dé€ ddy vin héa xa hon va sau hon hau
dat dén nhitng mbi lién hé vo hinh. P6 méi 1a vin
6a” [Kim DPinh 1971: trang 34]. Theo 6ng cac
st gia kiéng dung than thoai vi cho 13 thiéu nén
tang khoa hoc, nhung “huyén st cho rang c6 mot
phuong phap bién huyén thoai thanh tién dudng
ctia khoa hoc, d6 1a su diing c& tuc hoc, dinh ché,
4n du v.v. d€ “doc ra” noi dung cda truyén ky
va huyén thoai” [Kim Dinh 1971: trang 91]. Ong
giai thich thém: “Vi ching t6i dung 16i huyén
st thi tAt nhién phéi dung dén huyén thoai, tuy
nhién lai ding theo mot 15i riéng goi 1a huyén st.
Huyén st khac lich st & chd c6 dung huyén thoai
nhung lai dang tén st vi dudc giai nghia dudi anh
sang cla dinh ché, phong tuc, cd tuc. .. 1a nhiing
yéu t6 c6 tinh chit lich st”. Véi Kim Dinh, day
12 cich tiép can “khong nhiing hop véi khoa hoc
hién dai (uyén tim, co ciu, triét hoc déu dung
than thoai), nhung con 1a mot yéu t6 can thiét
trong viéc di tim vé ngudn gbc nudc ta”. Ong
nhin manh vai trd clia huyén thoai: “Bé huyén
thoai chiing ta hau nhu khong con gi dé 1am tiéu
di€ém do dudng” [Kim DPinh 1971: trang 89]. Kim
Dinh cho ring dng dung “logic” hay "khoa hoc"
d€ nghién ctiu lich st va bd qua nhiing thong tin
khong thé ki€ém chiing. D6 dich thuc 1a nhiing
gi 6ng da 1am trong phan 16n c4c cong trinh cla
minh khi nghién ctiu ban sic vin héa dan tdc.

Miit khac, 6ng ciing y thiic rit rd nhiing gidi
han ctia minh trong viéc nghién ctiu nén rit nhiéu
lan ong lip lai d6 chi 1a nhitng “gia thuyét lam
viéc”: “Toi khong hé tuyét dbi héa y kién clia toi
ma chi trinh bay nhu gia thuyét lam viéc c6t mé
duong cho cac ban luan tim kiém” [Kim Dinh
1970: trang 427]. Than trong hon, 6ng noi thém:
“Con trong sach ludn ludn c6 nhiing chit "rat c6
thé" d€ chi gia thuyét ciing nhu su chd mong
"nhitng dong gop clia cac khoa dia chit, dan toc
hoc, thd tuc hoc va ngdn ngii hoc" [Kim Dinh
1970: trang 74]. B6i vi theo 6ng “da tim cdi mdi
la phai dit gia thuyét lam viéc dé€ hudng dan
su tim kiém. Sau ndy néu khong loai bd thi gia
thuyét trd thanh mot chi thuyét, tic 12 mé rong
thém chan trdi mdi, con néu bi bac bo thi ciing
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con lai dugc mot sé6 kham pha. D6 1a nhiém vu
cua dai hoc” [Kim Pinh 1973: trang 90].

Trong lich s nghién ctu vin hda cta thé
gi6i, c6 thé nhan thiy nhitng nha nhan hoc - vin
héa nhu B. Tylor, L. Strauss. .. c6 thé manh dic
biét trong viéc nghién cuu "nhing qua khu da
mét". Tu nhitng bang ¢ dan toc hoc cia nhiing
dan tdc ban khai, man da, ho da dua ra nhiing
ly thuyét cia minh (c6 thé 1a tién héa luan, c6
thé 1a tuong dbi luan, c6 thé 1a dia ly — nhan vin
luan hay chui nghia dic thu lich su. . . ) dé tdi dung
nhting md hinh van héa — xa hoi cia mdt xa hoi
nao diy, & mot thai ky lich st nao diy. Bui Quang
Thang cho rang: “Moi cach 1y giai, moi mo6 hinh
déu mang tinh gia thuyét chit khong phai 12 mot
su khang dinh, nhung néu khong c6 nhiing gia
thuyét nhu thé, con ngudi sé khong biét phai bat
dau tir dau, bang cach nao dé€ tai dung qua khi
ctia minh” [Bui Quang Thang: trang 122]. Kim
Dinh c6 1€ ciling ding trong trudng hgp nay, khi
ong st dung nhiing ly thuyét nhan hoc, phan tim
hoc... hién dai trong tiép cin huyén thoai dé
dua ra nhitng mo hinh c6 tinh gia thuyét nhim
tdi dung qua khi c¢6 xua ctia dan tdc Viét. Chua
k€ dén chuyén diing, sai clia cic gia thuyét do,
nhung viéc manh dan st dung céc ly thuyét méi
d€ soi sang cac huyén thoai c§ xua va quen thudc
cua ngudi Viét ma Kim Dinh da lam da dem lai
nhiing ludng khi méi va nhitng géc nhin ddc ddo
vé cic biéu tugng vin héa cla ngudi Viét. D6 1a
mdt trong nhitng déng gbp quan trong cua Kim
Dinh vé cich tiép can va nghién ctiu vin héa
hoc, diéu ma cdc nha nghién ctiu vin héa Viét
Nam cung thoi v6i 6ng chua cé dude. Vao thoi
ky 1954 - 1975 & mién Bic va tit sau 1975 dén
mii dén gin day trong ca nudc, phan 16n cic nha
nghién cttu Viét Nam van st dung dinh huéng
quen thudc 12 nghién citu huyén thoai nham muc
dich phat hién ra cac gia tri lich st — xa hdi cua
huyén thoai Viét Nam von phut hop véi xu huéng
lich stt héa ctia di san huyén thoai dan toc. Diéu
nay khong sai, nhung theo Chu Xuéan Dién, “lai
dé 1am lang quén gia tri nhan vin v6n gan lién véi
ban chit ctia huyén thoai”. Chu Xuan Dién cho
rang: “Huyén thoai Viét Nam khong chi khic hoa
ban sac dan tdc Viét Nam, ma con khac hoa nhiéu
triét Iy nhan ban mang y nghia phS quat”. Diéu

ma Chu Xuan Dién dé nghi v6i cic nha nghién
ciu gan day: “M3 rong viéc nghién ciiu huyén
thoai Viét Nam sang nhiing van dé tu tudng c6
tinh chit nhan ban — phd quat iy thong qua viéc
ting dung cac pham tru thi phap huyén thoai nhu
cac pham tri hdn mang va trit tu, nguyén mau
va su liip lai, su quay vong tuan hoan, tu nhién va
van hoa, séng va chét v.v.” [Chu Xuan Dién, web-
site] c6 1& phan nao di duge Kim Pinh thuc hién
tu nhing nam 1960 — 1970. Tuy nhién, khong
hoan toan 1dp lai cac nha nghién ctiu phuong Tay,
con dudng “huyén si” ma Kim Pinh dé xuit c6
khong it nhitng vin dé giy tranh luin, bdi cich
tiép can vin héa Viét Nam ctia Kim Dinh rit
phiéu luu. Ong di phéi suy dién rat nhiéu ma suy
dién lic nao ciing chi quan va dé sai lam.

4. Két luan

Kim Dinh di st dung mot sé6 khudn khd 1y
thuyét hién dai nhu cAu tric luan, huyén thoai
hoc. .., d6 la di€ém vugt trdi cia 6ng so vdi céac
nha nghién ctiu van héa Viét Nam cung thoi.
Nhung d6i v6i nhiéu van dé nghién ciiu ctia dng,
c6 chd 1y luan thiéu viing chac, st liéu mo hod
khién cho mot s6 nhin dinh chua chinh xdc.
Tuy nhién, quan diém tiép cin va phuong phap
nghién ctiu ctia Kim Dinh vé& ban sic vin hoa
dan tdc c6 y nghia vé mit hoc thuét trong nghién
cliu van hoéa 6 nudc ta.
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Tom tat

Cai thién hoat dong céc dai hoc tu thuc (DHTT) yéu kém 13 mot nhu cﬁg biic thiét nham dép tng yéu cau déi méi gido
duc dai hoc, ciing nhu d€ céc truong PHTT ton tai va phat trién. Lam thé nao dé thuc hién diéu nay ludn la chi dé duge
quan tdm. Cac dé xuat trong thdi gian qua mdi tip trung vao viéc ty cai thién va chua dat muc tiéu. Viéc dua ra mot giai
phap mdi, cai thién hoat dong thong qua hoat ddng M&A cac DPHTT, la viéc lam phu hgp va hét siic can thiét.

Tix khoa: Dai hoc tu thuc, mua ban sap nhap (M&A)
Abstract

Improving the operation of weak Private University (PU) is an urgent need to meet the restructuring requirements, as well
as to survive and grow. How to do this is always a topic of interest. The proposals in recent years have just focussed on
self-improvement and have not reached the goal. The introduction of a new solution, improving the operation through
M&A, is suitable and essential work.

Keywords: Private University, M&A

© 2017 Béan quyén thudc Pai hoc Duy Tan

1. Pit van dé canh thiy nhiéu hon trd... Thém vao d6, Chinh
Phii yéu cau céc cd sé gido duc dai hoc (GDDH)
Buc tranh vé cac DPHTT gan day da va dang phai dap ung cac tiéu c}}uﬁqn ve gidng vién, co
giéng 1én nhiing hdi chuong canh bdo vé nhidu O vat chat, phn tang, xep hang... theo 19 trinh
mit. Trong d6, tinh trang c4c cit nhan thit nghiép doi méi gido duc dai hoc. Tat cé\diéu trén da tao
da dugc thdo luan nghiém tic tai cdc cuoc hop 12 biic tranh khong sang sia vé hoat d@pg cac
ctia Qudc hoi; cc truong khong tuyén sinh da chi DHTT hi¢n nay, cting nhli thoi thic viéc can thay
tiéu trong cdc nidm gin day da dugc 1én tiéng trén 401 d€ ton tai va phat trién.
nhiéu dién dan; mot sb trudng cao dang roi vao

Email: trandinhuyen@duytan.edu.vn (Tran Pinh Uyén)
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2. Co s6 1y thuyét va phuong phap nghién citu

Céac quy dinh hién hanh va yéu cau thi trudng
da chi ra rang cic trudng khong dap ting cac quy
dinh ctia Chinh Phii v& quy hoach, quy mo, vé
phan tang, xép hang ciing nhu khong dat chi tiéu
tuyén sinh sé bi dinh chi hoat dong.

Theo do, cai thién hoat dong cia cic PHTT
12 vAn dé s6ng con khong chi d6i v6i nhitng ngudi
sang 1ap, co quan quan ly ma con la sy quan tdm
ctia nhiéu t& chiic tu vin. C6 nhiéu dé xuat dugc
dua ra, nhu: doi mdi cong tic nghién citu khoa
hoc[1]; cong tac giang day va hoc tap, chuong
trinh dao tao va giang vién [2]; md hinh dao
tao[3]; hop tac qubc té[4]; quan 1y trudng dai hoc,
tu chu tai chinh, ki€ém dinh va lién két v6i doanh
nghiép[5]... Nhiing d€ xuit d6 chi tap trung vao
viéc tu hoan thién ma chua tao ra dugc don bay
di manh d€ cai thién hoat dong cac PHTT yéu
kém. Thuc tién tdi co ciu nén kinh t& di chi ra
rang, md hinh tdi co ciu cic cd s6 yéu kém thong
qua hoat dong M&A, di gép phan nang cao hiéu
suat hoat dong trén cic nganh va linh vuc. Mo
hinh nay buéc dau da dugc trién khai va cho
nhiing tin hiéu tich cuc, vi thé c6 thé xem xét
ap dung vao viéc cai thién hoat dong cac PHTT
yéu kém.

M&A (Merger & Aquisition) 1a cong cu chién
lugce dé thuc hién ciac muc tiéu té chic nhu mé
rong quy mo, nang cao hiéu qua thong qua viéc
mua lai, sap nhap cac t6 chiic khac [6]. Sdp nhap
— Hop nhét (Merger) 1a hai t§ chiic cung théa
thuan v6i nhau nham chia sé tai san, thi phan,
thuong hiéu dé hinh thanh mot t6 chiic méi. Sap
nhap, hop nhit 1 cac thuong vu M&A mang tinh
chit than thién. Mua lai (Aquisition) 12 mot t&
chic thuc hién mua lai hodc thon tinh mot to
chiic khac nham gianh dugc quyén kiém soat t&
chic muc ti€u va khong hinh thanh nén mot phap
nhan mdéi [2]. Mua lai la cac thuong vu M&A
mang tinh chit thu dich, thau tém. Diém chung
cua hoat dong M&A 1a tao ra sy cong hudng véi
t6 chiic méi 16n hon hai t6 chic riéng 18 ban dau.

M&A theo chiéu ngang (Horizontal): hinh
thic M&A gitta cdc t6 chdc cung nganh, canh
tranh truc tiép, c6 cung loai san phidm va thi
truong. K&t qua tit M&A theo hinh thiic nay sé
mang lai ¢6 hdi md rong thi truong, tang hiéu

qua trong viéc két hop thuong hiéu, giam chi phi
cb dinh, ting cudng hiéu qua hé théng phan phbi
[7]. M&A theo kiéu than thién (friendly merg-
ers): phuong thiic M&A ma ca hai bén dong
thuan va ung hd trong giao dich mua lai d6 vi ca
hai déu nhan thiy 10i ich chung tiém tang trong
mot vu M&A va nhitng di€ém tuong dong gitta
hai t6 chic (vin hoéa, thi phan, san phiam...). Céc
thuong vu M&A nay thudng xuit phat t 1gi ich
chung cua ca hai bén.

Nghién ctiu dugc thuc hién dya trén phuong
phdp dinh tinh véi viéc két hop gilia thuc trang
hoat dong cac PHTT va phuong thic thuc hién
M&A nham dat muc tiéu cai thién theo yéu cau
thi trudng va quy dinh. Cu thé, nghién ctu di vao
danh gia thuc trang hoat dong cac PHTT theo
thuc té va quy dinh, phan loai theo dinh huéng
tdi cAu tric va dé xut 4p dung céc phuong thiic
M&A phu hgp cho tiing nhém DHTT.

3. Két qua nghién ctu

3.1. Biic tranh phdt trién: qud nong

Trong hai thap ky qua, gido duc PHTT da dat
dugc mic ting trudng cuc ky 4n tuong vé mit
s6 luong. Theo AUCV (2013) [8], lich st phat
trién cac trusng DPHTT tai Viét Nam c6 thé chia
lam 2 giai doan chinh. Giai doan 1 tiw 1995 —
2000: Giai doan dau clia su bung né cic trudng
dan 1ap. Giai doan 2 tir ndm 2001 dén 2013: Giai
doan nay dudc ddnh diu bdi su cong nhin céc
trudng PHTT. Trong giai doan bung nd 2005
— 2012, s6 truong da ting ti 35 1én 77 tic la
ting hon gip doi chi trong 5 nim (2005-2009).
Cao trdo clia giai doan nay dugc thé hién ro qua
quy md sinh vién tang 1€n 0.5 tri€u trong 5 nam
(Hinh 1) [9]. Giai doan hai ddnh diu su c6 mit
clia trudng dai hoc qudc té va cac nha dau tu tir
cac doanh nghiép nhu Pai hoc RMIT, Pai hoc
FPT,... Nhiing trudng nay da thé hién mot hinh
4nh chuyén nghiép véi sy dau tu manh mé vao
co s6 vat chat va quan tri. Tuy nhién, khong phai
truong nao ciing thanh cong va nhiéu trudng di
vao bi kich bén bo viec phd san.
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Hinh 1. Quy m6 dao tao cac truong DH, Cb giai doan
2008-2012 (Nguodn: Bo Gido duc va Dao tao)

3.2. Biic tranh chdt luong: khong dat quy dinh

Vi viéc phat trién néng trong subt 02 thap
ky qua, PHTT da d€ lai nhiéu hé luy.

Quy moé dao tao vuot so vdi nang luc dao
tao. Biic tranh chung toan nganh, s6 sinh vién
ca nuéc ting 13 1an nhung sb giang vién chi ting
3 14n (1987-2009). An tudng, sb sinh vién ting
1én 30% thi s6 Giang vién chi ting dudc 15%
(2008-2012) (Hinh 2) [10]

= Tong=0 ®Cao ding Bat hoe

24,109

74,573
70,558
61190 50,672
50951
45,961
41,007
24 597 -3 622 24 437
20,183

2008-2009 2009-2010 2010-2011 2001-2002

Hinh 2. Quy md ging vién céac trudng dai hoc, cao ding
2008-2012 (Ngudn: B6 GD-DT)

Vé sudt ddu tw, 3 hau hét cic PHTT, suat dau
tu/sinh vién cao nhit 12 bang hoc phi, thudng dao
dong tir 4-7 triéu dong/nam [11]. So sanh véi hoc
phi cta cac truong dai hoc & cac nudc trong khu
vuc thi rit nhd va do d6, vé co sd vdt chdt, mic
du thdi gian qua da c6 nhiéu tién bd nhung so véi
yéu cau thi chua ddp ting.

Noi dung, phuong phdp va quy trinh dao tao
con nhiéu han ché. Viéc xay dung chicong trinh,
bi€n soan gido trinh, tai li€u hoc tap chua duoc
quan tdm diing miic. Phuong phdp giang day
ctia phan 16n giang vién va phuong phap hoc tap

cuia sinh vién chAm d6i mdi. Viéc kiém tra, ddnh
gia chua dudc thuc hién mot cach khoa hoc va
nghiém tic. Quy trinh dao tao 6 khong it truong
kh4 lac hau, thiéu chuyén nghiép. Rit it trudng
c6 dii ning luc trién khai day di hoc ché tin chi.
Hoat dong nghién ctiu khoa hoc & nhiéu DPHTT
chua dudgc coi trong va chua gin két véi cong tac
dao tao.

3.3. Biic tranh thu nhdp: khong dam bdo
Dudi goc do hoc phi, cac PHTT duogc chia
thanh 04 phdn khiic chinh (Bdng 1) .

Bang 1. Phan khuc cac truong PHTT dua trén muic thu hoc
phi

NHOM HOC PHi TRON KHOA sO TRUONG
A+ 600,000,000 2
A 175,000,000 - 300,000,000 5
B 50,000,000 - 92,000,000 11
C 32,000,000 - 40,000,000 18
D 20,000,000 - 31,200,000 13
TONG CONG 49

Ngudn: Trung tAm nghién ctru va danh gia gido duc Pai hoc [12]

Phdn khiic A: Cac trudng ding dau vé hoc
phi. Phdn khiic B: Cac trudng c6 sb luong sinh
vién kha 16n, 1a nhitng truong thanh cong, cac
truong nay dam bdo su vuot troi vé chit luong
va cdc diéu kién day va hoc. Phdn khiic C: Cac
trudng quyét dinh canh tranh véi cdc trudng cong
lap vé hoc phi thi déu roi vao tinh trang nguy
hiém. Ly do don gian 12 ho khong thé canh tranh
bang cach d6 khi phdi gdnh chi phi khong 16 tic
co s vdt chdt trong lic van phai ddm béo chét
lugng. Céc truong rdi vao truong hgp nay phan
16n sé phai dong cita trong thoi gian gdn néu
khong c6 nhiing cai cach quan trong. Phan khic
D: Céc trudng tuyén sinh chi yéu dua vao cic dbi
tuong thi trugt PH ma vin mong mudn c6 bang
DH. Cic trudng nay thu hoc phi thip. Pa phin
cac truong trong phan khic nay déu gip kho khin
Vi khong thé’ xdy dung dugc chdt lugng dao tao.
Phan 16n trong s nay gip kho khdn ndng né vé
tai chinh.

3.4. Buic tranh thi truong: mdt cdan déi cung cdu
Suy gidm nguon tuyén sinh
Trong bdi canh trudng PHTT dudc phit trién
0 at, thi s6 hoc sinh THPT gidm tir 3,1-2,7 triéu
(2007-2012), va sé tiép tuc gidm manh hon do s
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hoc sinh THCS da giam tu 6,6-4,9 triéu (2005-
2012) [13], ddn dén tinh trang canh tranh gay git
dé gianh sinh vién.

Bang 2. Tong hop chi tiéu va hé s6 K ctia hai ky thi dai hoc
va cao ding

Niam 56 thi sinh du thi Chi tiéu Héso K
2001 1,696,028 165,570 10.24
2013 1,527,627 603,505 2.53
2014 1,371,666 640,000 2.14
2015 531,182 439,000 1.21

Nguén: Bao Vietnamnet [13] & tong hop cua tac gia

S6 liéu thong ké vé tuyén sinh thi “03 chung”
cho thiy s6 lugng chi tiéu tuyén sinh ting lién tuc
tu 165 ngan - 640 ngan (2001-2014) va theo dé
hé s6 K (i 1& choi) gidm dan tir 10.24 - 2.14 tuong
ting (Bang 2) [13]. biéu nay khién cho tif vai nim
tré lai day viéc tuyén sinh da rat kho khin. Dén
nam 2015 thi tinh trang con cing thang hon, hé
s6 K chi con1,21 1an. Nhu vay, sb chi tiéu tuyén
sinh dd & miic gan bio hoa. Va khi do, tinh trang
cac truong khong tuyén di chi tiéu chiac khong
chi diing lai 6 nam nay, cho du Bo c¢6 “tinh h”
cac truong tdi ¢ nao.

Thita cung cu nhdn

S6 lugng cti nhan thit nghiép giai doan 2013-
2015 dugc xem xét dudi 03 khia canh: (i) khong
ngung tang qua cac nam 72-174-225 ngan [14];
(i) ludn chiém ty trong cao (20%) va cao hon
gan 2 1an so véi ty 1& chung (Bang 4) [15]; va
(iii) hon nita ti 1& thit nghiép cla cli nhin ting
trong khi ti 1& chung giam [16]. Thuc trang nay
cho thiy ring cung da vudt cau qui xa va siu xa
hon chi ra rang chét lugng dao tao chua dap tng
yéu cau thi trudng, can phai c6 nhiéu cai tién thay
ddi nhiéu hon

Bang 3. Co ciu ngudi thit nghiép chia theo cic bac hoc
nidm 2014

Bac hoc cao nhit d3 dat duogc Ty trong (%)

Téng sé Nam N
T6ng s8 100 100 100
Tot nghiép tiu hoc & 21.3 20.3 | 22.3
T&t nghiép THCS & 24.2 27 21.1
T&t nghiép THPT 17.6 19.1 | 15.9
Trung cép 11.2 10.5 | 12.2
Cao ding 9.2 7.7 10.9
Pai hoc tré I1én 16.5 15.4 17.7

Nguén: Téng Cuc Théng K&[15]

3.5. Biic tranh téng hop cdc DHTT

Béng 4. Buc tranh téng hop cic PHTT

Nhém Dic diém Chudn myc dénh giad Thue trang

1 Céc truomg khong dam | Quy dinh quy hoach | Khéng dép (ng tiéu chuan vé ddi ngil,
co s vat chét,...
Khéng tuyén sinh duoc

bdo quy mé
2 Cac truong khdng dam | Quy dinh vé phan
béo chit luong tang, x&p hang

3 Céc truong quy md Quy dinh quy hoach, | Khéng dép tng tiéu chuan vé doi ngd,
qué nhd phan tang, xép hang | co s& vat chat, tuyén sinh...

4. Pé xuat

Thuc trang tai co cAu nén kinh té v6i cong
cu chii yéu 1a M&A da cho thdy dat dugc cic
muc tiéu trong viéc cai thién hiéu suét hoat dong.
Trong linh vuc gido duc dai hoc, vin dé nay ciing
khong phai 14 ngoai 1&. Xuét phét ti thuc trang,
v6i nhiing gi di dién ra trong viéc tdi co cAu cdc
truong PHTT thdi gian qua da cho thiy nhiing tin
hiéu lac quan[17], va cung véi cac phuong thuc,
hinh thic hién c6 trén thi truong, thi dinh huéng
hoat dong M&A cic trusng PHTT dudc khuyén
nghi:

Hinh thiic thyc hién M&A chinh 1a cach két
hop theo chiéu ngang (vertical). Hinh thiic niy
la cdc truong két hop véi nhau nham khai thac
16i thé: md rong thi trudng, ting hidu qua trong
viéc két hop thuong hiéu, gidm chi phi c¢b dinh,
ting cudng hiéu qua hé thong tuyén sinh va co
hoi viéc lam. Phuong thiic thuc hién M&A chinh
la phuong thic thdn thién (friendly mergers).
Phuong thic nay dugc thuc hién véi cach thuc
nhu: thuong luong tw nguyén hodc mua lai tai
san. Dong co chinh cua hoat dong M&A cac
truong DHTT la ndng cao hiéu qud, do hoat dong
tuyén sinh gip nhiéu khé khin; va gidm chi phi
ddu tu do céc rang budc ctia quy dinh phép luat.

Trén co s& dinh huéng nay, mot sd giai phap
cu thé dugc dé xuat

4.1. M&A truong dai hoc tu thuc dwa theo quy
mo

Giai phdp M&A nay nhim dam bdo cic
truong DPHTT ddp iing cdc quy dinh vé quy mo.

Giai phap M&A nay dua theo yéu cau quy
hoach: Pam bao quy mo6 dao tao cac trudng
PHTT dua trén co sé bdo dam s6 luong, chat
luong gidng vién, cd s& vat chit phuc vu dao tao.
Bén canh dé gidi phap nham dap ting yéu cau
canh tranh cong-tu, can c6 quy md di 16n méi
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dam bao dugc 1oi thé quy mo dé ton tai va phat
trién.

Giai phap nay danh cho cic PHTT Nhom
1, 12 cdc trudng nam trong tinh trang: ddi ngi
khong dam bio yéu ciu, co s& vat chit khong
dam bdo theo quy dinh, tuyén sinh khong dat chi
tiéu nhiéu nam lién.

Giai phap M&A nay dudc thuc hién theo
cach cac truong manh sé thuong lugng mua lai
toan bd vbn cd phan ciia trudng yéu kém va sdp
nhdp vao bén mua. Két qua 12 x6a bd cac PHTT
yéu kém va hinh thanh cidc PHTT to hon, t6t hon.

4.2. M&A cdc truong dai hoc tu thuc dua theo
chadt lugng

Gidi phdp M&A nay nhim dam bado cic
trudng PHTT ddp iing cdc quy dinh vé chdt
lugng.

Giai phap M&A nay dua theo quy dinh phan
tang va xép hang: ddm bao dat dugc tang va hang
nhiam nhén dugc chinh sach hd trg vé dau tu va
tuyén sinh...; ddm bao dudc cac tiéu chuin nganh
dao tao, nghién cttu khoa hoc, co s6 vat chat, chi
phi diu tu... Bén canh dé, gidi phap nham dap
ting yéu cau canh tranh, hang cang cao thi dugc
phu huynh va sinh vién tin nhiém d€ ding ky theo
hoc nham tdn tai va phat trién.

Giai phap nay huéng dén cac PHTT Nhom 2,
la cdc trudng nam trong tinh trang: khong dat cac
yéu cau trong phan ting va xép hang; cic trudng
trong sudt thdi gian qua da chay theo cic nhu cau
trong ngan han, khong c6 dinh huéng, gia tri cot
16i.

Giai phap M&A nay dudc thyc hién theo
cach mua ban ¢ phan, cdc trudng manh sé gop
vbn dé kiém sodt cac truong yéu kém, cai thién
hoat dong cic truong. Két qua 1a chuyén déi cac
DHTT yéu kém thanh cac DPHTT c6 chét lugng
phit hop v6i quy dinh quan ly hién hanh d€ ton
tai va phat trién.

4.3. M&A cdc truong Dai hoc tu thuc dwa theo
mo hinh dai hoc phi lgi nhudn

Giai phdp M&A nhim tao ra mot huéng cai

thién méi cho cac DPHTT thiéu ngudn luc tai trg.

Giai phap M&A nay dudc trién khai nham:

(i) tao co hoi d€ cac nha dau tu giau c6 dé lai cai

gl d6 cho ddi; (2) hd trg cdc nha dau tu hudng
céac uu dai tir Chinh phti di v6i mo hinh nay.

Giai phap M&A nay huéng dén cac DPHTT
Nhém 3, 1a cac trudng c¢6 quy mo nho, hoac
chuyén nganh hep phit hop cho dau tu phi 1gi
nhuan caa 01 ca nhan.

Giai phap M&A nay dudc thuc hién theo
cach cdc nha dau tu mua lai toan bo tai san cla
DHTT yéu kém va thuc hién tai co ciu theo céc
chuidn muc phu hop vé6i quy dinh hién hanh. Két
qua 1a chuyén ddi cac PHTT nhd va yéu thanh
cac DHTT phi 10i nhuan vé6i chét luong dat yéu
cau.
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Tém tit

Trong bai bao nay ching tdi tinh khoang cach muc trung binh tai ning lugng tach mdt neutron ra khoi hat nhan cho céc
hat chdn — chén (s6 neutron va proton déu chin) thong qua viéc tinh chinh xdc mat do miic hat nhan. Chiing t6i st dung
ly thuyét siéu dan Bardeen - Cooper - Schrieffer (BCS ) tai nhiét d6 va mément goc hitu han dung cho hat nhian néng va
quay (hot rotating nuclei). Céc két qua ching tdi thu dudc cho khoang cich mic trung binh kha phut hop véi thuc nghiém
va tot hon cic két qué thu dudgc tif nhitng mo hinh ly thuyét trudc ddy st dung cong thiic tinh gan diing mat d6 miic ctia
hat nhan.

Tir khoa: khoang cich miic trung binh, mét dd mifc hat nhén,ly thuyét Bardeen-Cooper-Schrieffer, tuong quan két cip
hat nhan.

Abstract

Average level spacing at the neutron binding energy in even — even nuclei (numbers of neutrons and protons are both
even) are calculated based on the precise calculations of nuclear level density (NLD) at given total angular momentum J
and excitation energy E*. The theoretical model used for the calculation is the Bardeen-Cooper-Schrieffer (BCS) theory
at finite temperature and angular momentum, which describes the superfluid properties of hot rotating nuclei. The results
of average level spacing obtained within our theoretical model are found in better agreement with the experimental data
than those obtained within previous theoretical approaches, which employed the approximate formula of the angular-
momentum dependent NLD.

Keywords: average level spacing, nuclear level density, Bardeen-Cooper-Schrieffer theory, nuclear pairing correlation

© 2017 Béan quyén thudc Pai hoc Duy Tan

1. Introduction tal and theoretical researches of slow neutron res-
. onances and cumulative numbers at low energy
Nuclear level density (NLD) plays a ma-  jeyels have been widely carried out [1-4]. How-

jor role in the description of nuclear struc-  eyer the lack of experiment information is still
ture and low-energy reaction. Many experimen-

Email: 1ethiquynhhuong@ukh.edu.vn (L. T. Quynh Huong)



46 L. T. Quynh Huong / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tdn 1(20) (2017) 45-50

a problem in the study of NLD. An important
experimental data on NLD is the s-wave neu-
tron resonance spacing at the neutron separa-
tion energy. This level spacing has been exten-
sively calculated within a number of theoretical
models (see example in Ref. [5] and references
therein). The latters consist of both phenomeno-
logical and microscopic ones. Phenomenological
models are derived based on the Bethe formula
of NLD [6-9], whereas the microscopic models
are constructed based on the statistical thermo-
dynamic theories such as the Bardeen-Cooper-
Schrieffer (BCS) theory at finite temperature
(FTBCS) [10, 11] or finite temperature Hartree-
Fock-Bogoliubov (FTHFB) [12-14], which de-
scribes the superfluid properties of nuclear sys-
tems. However, the Bethe formula uses several
parameters, which are adjusted to fit the experi-
mental data, whereas the FTBCS or FTHFB em-
ploys the approximate extension of the NLD for-
mula to include the effect of total angular mo-
mentum with the assumption that the distribu-
tion of nuclear spin can be approximated with
the Gaussian function [15]. The goal of present
work is to study the average level spacing of sev-
eral atomic nuclei based on the FTBCS theory
at finite temperature and finite angular momen-
tum (FTABCS), which allows us to calculate pre-
cisely the NLD at given excitation energy and an-
gular momentum. The paper is restricted to even-
even nuclei, whereas the extension to odd-even
and odd-odd cases is still going on.

2. Formalism

2.1. BCS theory at finite temperature and finite
angular momentum (FTABCS)

The FTABCS equations are derived based on

the variational principle to minimize the expec-
tation value of the following Hamiltonian

H=Hp—-AN-yM, (1)

in the grand-canonical ensemble. Here, Hp is
the standard pairing Hamiltonian, N and M are
the particle-number and total angular
momentum operators, respectively, whereas A

and y are two Lagrange multipliers, which are
respectively called chemical potential and
rotational or angular velocity. The explicit forms
of Hp, N and M are given as [15-17]

Hp= ) &N+ Ny =G ) PiPu, (2)

k k.k’

N= ;(Nk +N_), M = ;mk(zvk ~ N, 3)

where N, = alkaik and PZ = aZaik with alk(aik)

being creation (annihilation) operator that cre-
ates (annihilates) a particle with angular momen-
tum k, projection +my; and energy &;. The sub-
scripts k denote the single-particle states |k, ;)
in deformed basis, whereas the subscripts —k
stand for the time-reversal ones |k, —m;), namely
the states, which have the same spin projection
with the states k£ but having the opposite direc-
tion. The Hamiltonian (1) describes a system,
which consists of N particles (protons or neu-
trons) interacting via a constant pairing inter-
action G and rotating about the symmetry axis
(noncollective rotation) with a fixed projection
M of the total angular momentum along the z-
axis.

The final FTABCS equations for the pairing
gap A, particle number N and total angular mo-
mentum M are then given as [16—18]

A= GZukvk (1 —I’l; —”l;) s
k
N =28 [ -nf =) v+ 5 (nf +m)] | ay
M = %mk (I’l]_: - n,:) ,

where

1 Sk—/l
ui:§(1+ E, ),vizl—ui,

[ 1
- _1? 2 ot —
E, = +\J(gx — )" + 47, n, = 1+ P EFrmo

with 8 = 1/T being the inverse of temperature
T.
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The FTABCS total (internal) energy and en-
tropy at given T and M are calculated as

E(T,M) = ZZSk (1= nf = np)vi+
k

AZ
-—=. )

+ )
G

+ —_
(nf +n)

| =

S(T, M) == [miInnf + n Inm +
k

+(1=nf)In(1=nf)+(1=n)n(1-n;)]. ©®)
As the nuclear system consists of N neutron

and Z proton, the total energy and entropy of the
nucleus are thus given as

ET,M)=EN(T,M)+Ez(T,M),

ST, M) =SN(T,M)+Sz(T,M). @)

2.2. Intrinsic state density

The density of intrinsic nuclear states (state
density) at given excitation energy E* and angu-
lar momentum M is obtained based on the in-
verse Laplace transform of the grand-partition
function though the usual saddle-point approxi-
mation. It is given as [15]

&

w(E*M) = ———,
( ) (2m)? |D|'/2

(8)
where the total excitation energy E™ is related to
the temperature 7' by the equation:

E*(T,M)=E(T,M)-E(T =0,M).

In Eq. (8), D is the determinant given
in terms of second derivatives of the grand-
partition function with respect to @« = /T and
u=vy/T. It reads

P 3Q »’Q 3Q
B(z%v danyday danou danop
P’Q 9*Q P P
2 dazd Oaz0B
D= dazoay das, vz 0u 7
9 3’9 ’Q ’9 |’ ©)
uday

dudaz ou? Oudp
P’ >’ agg 39
9poay  oPoa, P OB

where the logarithm of the grand-partition
function of the systems is calculated as

Q:QN+QZ:SN+S2+
+ayN + azZ + uM - BE. (10)

The derivations of © with respect to a and u
can be seen explicitly in Egs. (25)-(35) of Ref.
[15].

2.3. Average level spacing

The total level density of the nucleus p(E™)
at given excitation energy E* is calculated as the
sum of all J-dependent level densities

p(E") = > (2] + Dp(E", ), (1)
7

where p(E*, J) is often obtained based on its ex-
act relation as [15]

P(E*,J)=w(E" M = J)-
—wEM=J+1) (12)

with w(E™, M) being the state density obtained
from Eq. (8). An alternative way to calculate
p(E*, J)in Eq. (11) is to use its approximate for-
mula based on an assumption that distribution of
nuclear spin can be approximately expressed in
terms of the Gaussian function. It has the form
as [10, 11, 15]

QJ+1)
- w

203 V2n
( JUJ+1)
Xexp|———

202

p(E", J) = (E")x

), (13)

where w(E™) is the total state density obtained
from Eq. (13) with M = 0, whereas o is the
spin cut-off parameter, which is related to the nu-
clear moment of inertia via the relation O'j_(”) =
T/ h? , where J 1) is the moment of inertia

perpendicular (parallel) to the symmetry axis of



48

the nucleus. The perpendicular spin cut-off pa-
rameter is empirically given based on the limit
of rigid body [10]

B2
3 )
where A is mass number and 3, is the quadrupo-
lar deformation. The parallel spin cut-off param-

eter is often calculated within the FTBCS theory

% ~0.015TA (1 + (14)
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as [15]

1 1
O'ﬁ = EzmiS“hZEIBEk- (15)
3
As the result, two alternative approximate
formulas for the J-dependent level density, which

have been used in most theoretical models, are
[10-14]

QJ+1)  w(E) JJ+1)
vin(E*, J) ~ -—— |, (16)
Prib 20_|3| Ar (1 — e_ﬁm)z/m ( 20'ﬁ J
2 ! K2 JJ+1)-K>
pra(E*,J) x ———=w(E*) ) exp [— - , (17)
t 200 V2 I;J 207 207

where w, in Eq. (16) is the phonon energy of
the vibrational excitation corresponding to the
phonon multipolarity A, whereas K in Eq. (17)
is the projection of total angular momentum J
on the symmetry axis. In these equations, Eq.
(16) is used for spherical and/or slightly de-
formed nuclei whose vibrational collective vibra-
tions are significant, whereas Eq. (17) is avail-
able for well-deformed nuclei whose rotational
excitations are dominant.

The average level spacing D at the neutron
binding energy B, is calculated based on level
density as [12—14]

10°
o (Badi = 1) +p(Bu L+ 1)

where p(B,, I, £ 1/2) are the level densities ob-
tained at the excitation energy E* B, and
spins J = I, £ 1/2, with I, being the ground-
state spin of the target nucleus (Z,N — 1). It is
worth mentioning here that there is no factor 2
in Eq. (18) for D, whereas this factor is present
for example in Eq. (9) of Ref. [3] or Eq. (22) in
the second paper of Refs. [10, 11]. The reason is
that in Refs. [3, 10, 11], the single-particle po-
tential is taken from the Nilsson one, in which
only one type of parity (+ or -) is treated and
the other parity type is treated equally, whereas
present work or Refs. [12-14] employed the ax-

D=

(18)

ially deformed Woods-Saxon potential or effec-
tive Skyrme Hartree-Fock potential which treats
simultaneously both types of parities.

3. Numerical results and discussions

The numerical calculations are carried out
for some even-even nuclei with medium and
heavy masses from **Mo to 2>°Cf. The single-
particle spectra g; are obtained within the axially
deformed Woods-Saxon (WS) potential includ-
ing the spin-orbit and Coulomb interactions. The
parameters of the WS potential are taken from
Ref. [19], in which the quadrupole deformation
parameters 3, and the hexadecapole deformation
parameters B4 are adjusted to reproduce the ex-
perimental ground-state properties including nu-
clear binding energy and radii as well as energy
of the first 2* state. The FTABCS equations (4)
are solved in order to determine the neutron (pro-
ton) pairing gap Ay (Az), chemical potential Ay
(Az) and angular velocity y. The pairing interac-
tion parameters Gy and Gz are adjusted so that
the pairing gaps Ay (Az) at T = 0and M = 0
obtained within the FTABCS fit the experimen-
tal odd-even mass difference or are close to the
relations [20]:

Ay = 11.56N79552 A, = 11.4270597

It is found that the pairing gaps Ay (Az) de-
crease with increasing both 7" or E* and M and
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Compound Nucleus [, By Bexp BMM-,,(, BG(,M), BFT ABCS
%Mo % 8.64 42+15 30.3 42 44.89
102Ry % 9.22 18+2 8.40 10.8 13.82
106pq % 9.56 10.0£0.5 7.91 5.38 10.36
1168 % 9.57 50+30 80.7 34.8 50.97
144Nd % 7.82  36.5+4.0 30.1 25.4 34.36
150Sm % 7.99 1.9+0.3 1.56 1.94 1.994
18Gd % 7.93 491x1.25 5.09 3.88 5.067
168y % 7.77 341027 4.61 2.87 3.272
248Cm % 6.21 1.27+0.19 1.48 1.28 1.242
»ocf % 6.62 0.79+0.12 0.73 0.426 0.7738

Bang 1. Average level spacings of even-even nuclei at the neutron binding energy (By) and groung-state spin (/;) of the
target nucleus obtained within the FTABCS (Dprapcs) in comparison with the experimental data (D,,,) taken from Refs.
[10, 11] as well as those obtained within other theoretical approaches given by Maino (BM,H-,,(,) and Goriely (BGon'e[y)-

collapse at given valuesof T =T.and M = M, ,
which are called the critical temperature and crit-
ical angular momentum, respectively (see e.g.,
Figs. 2 and 3 in the first paper of Refs. [16, 17]).
This change of pairing gaps are known to affect
the state density (8) as well as level density (12)
at low E* and J or M. Shown in Table 1 are
the average level spacings D obtained within the
FTABCS (Drragcs) using Eq. (18) with p(E*, J)
being calculated from its exact relation (12) in
comparison with the experimental data(ﬁexp) as
well as those obtained within other theoreti-
cal approaches given in Refs. [10, 11] (BMQ,-,ZO)
and Refs. [12-14] (Dgoriery), both of which em-
ployed the approximate formulas (16) and (17)

4. Conclusions

Present paper studies the average level spac-
ing of several even-even nuclei within a theoret-
ical model is derived based on the BCS theory
at finite temperature and finite angular momen-
tum (FTABCS), in which the J-dependent pair-
ing gap and level density are taking into account.
In addition, we have employed the exact rela-
tion of the J—dependent level density based on
the M—dependent state density instead of the ap-
proximate formulas. The results obtained show
that the average level spacing obtained within
our FTABCS are in excellent agreement with
the experimental data, especially for nuclei hav-

for p(E*, J). It is seen from this Table 1 that the
level spacings obtained within our FTABCS are
in better agreement with the experimental data
than those obtained by Maino and Goriely, es-
pecially for nuclei with large ground-state spin
such as '%°Pd (1, = 5/2), "¥Nd (I, = 7/2), **Cm
(I, = 9/2), and ¥°Cf (I, = 9/2). One of the
reasons is that the pairing gap significantly de-
creases at high J, whereas it decreases slowly
at low J so that the approaches, which consider
the J-independent pairing gap such as those pro-
posed in Maino and Goriely’s papers work well.
Other reason is certainly due to the use of exact
relation (12) for p(E™*, J) instead of its approxi-
mate formulas (16) and (17).

ing large ground-state spin, whose J—dependent
pairing correlations are important. The merit of
present approach is that it is rather simple but
microscopic as it has only one parameter of pair-
ing interaction G, which is adjusted to reproduce
the empirical pairing gap at zero temperature. In
the forthcoming study, this method will be ex-
tended to study the average level spacing in odd-
even and odd-odd nuclei for which the blocking
effects for odd nucleon should be properly taken
into account.
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Tom tat

Bai bdo khao sat kha nang st dung Gd, O3 dang hat trong cac thanh nhién liéu UO; — Gd, O3 cua 16 phan ting VVER-1000.
Muc dich ciia viéc sit dung Gd, O3 dang hat nhim ting hé s6 din nhiét ctia cac vién nhién liéu UO, — Gd, 03, ddy 1a mot
trong cic tinh chit quan trong trong thiét ké nhién liéu véi do sau chdy cao. Két qua cho thiy cic hat Gd, O vdi ban kinh
30 um c6 thé duy tri dd phan ting tuong tu nhu trong tridng hop st dung bot Gd, O3 v6i ciing mot luong Gd,03. Mat do
cong suét trén thanh nhién liéu chiia hat Gd» O3 ting 11%. Phan b6 cong suit theo cac thanh nhién lidu tucng tu véi thiét
ké ban diu st dung Gd, 03 dang bot.

Abstract

Feasibility of using Gd, O3 particles in the UO, — Gd, O3 fuel pins for controlling the excess reactivity of the VVER-1000
fuel assembly has been investigated in this paper. The purpose is that the use of Gd, O3 particles instead of Gd, O3 powder
could increase the thermal conductivity of the UO, — Gd, O3 fuel pellet which is one of the desirable characteristics for
designing future high burnup fuel. The results show that the Gd, O3 particles with the radius of 30 wm could control the
reactivity similarly to that of homogeneous mixture with the same amount of Gd,03. The power density at the fuel pin
with Gd,O; particles increases by about 11%. Pin-wise power distribution is similar to that of the conventional design.

Keywords: Fuel assembly, Gd,03, VVER
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1. Introduction tening power distribution. After a burnup level

) ) of about 10-15 GWd/t, main absorbing isotopes,
In LWRs, Gd, 05 is loaded in several fuel as- 155Gd and '5’Gd. which are about 30% in the

semblies for controlling excess reactivity of the

> =0 natural gadolinium, are completely burnout and
reactor core at the beginning of cycle and flat-
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the reactivity of the fuel assembly decreases
with burnup linearly similarly to other assem-
blies without Gd,0O;5. In conventional design, an
amount of Gd,05 within a few percent is mixed
homogeneously with UQ), in several fuel pins of
a fuel assembly. Since Gd, 05 has a smaller ther-
mal conductivity than that of UQO,, its content
leads to the decrease of the thermal conductiv-
ity of the fuel pellet [1, 2]. To avoid the prob-
lem, the use of Gd,O; particles in the U0, ma-
trix could be a solution. It was reported that the
thermal conductivity of Gd,Os-dispersed UO, is
larger than that of U0, — Gd, O3 solid solutions
with the same Gd, 05 content [2].

Iwasaki et al. [3] conducted experiments to
investigate the effect of Gd, 03 dispersion on the
thermal conductivity. The results showed that 10
wt% Gd,0s-dispersed U O, pellet with the diam-
eter of Gd,0; particles of about 25-53 um has
the thermal conductivity of about 5.8-2.7 W/mK
in the temperature range from 300 to 1273 K.
This is larger than that of homogeneous mixed
solid solutions (3.8 to 2.6 W/mK) with the same
Gd, 05 content [3]. This means that the use of
Gd, 05 particles could improve the thermal con-
ductivity of UO, — Gd,0; pellets effectively.
Since power upgrade and high burnup fuel lead
to the increase of the power density, the increase
of the thermal conductivity of the fuel pellets
would be one of the desirable characteristics of
fuel. In the present work, we investigated the fea-
sibility of using Gd,0; particles for reactivity
controlling of the VVER-1000 fuel assembly.

2. Calculation model

Numerical calculations have been performed
based on the low enriched UO, fuel assembly of
VVER-1000 reactor core using the Monte Carlo
neutron transport MVP code and the JENDL-3.3
library [4]. The configuration s of the fuel assem-
bly are displayed in Fig. 1. The assembly consists
of 300 U0, fuel pins with the 23U enrichment
of 3.7 wt% and 12 UO, — Gd,0; fuel pins with
the arrangement as shown in Fig. 1. Calculations
have been performed for two models of the fuel
assembly: one with the homogeneous distribu-
tion of Gd,05 powder in the UO, fuel pins, and

the other with the distribution of Gd,0; parti-
cles. In the numerical calculation model, spher-
ical Gd,0; particles are distributed randomly in
the U O, matrix of the fuel pellet.

O Central tube cell

() Fuel cell (UO2)

) Guide tube cell

() Fuel cell (with Gd203)

Hinh 1. Configuration of the VVER-1000 fuel assembly.

3. Results and discussions
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Hinh 2. Evolution of k, as a function of burnup.

In order to investigate the feasibility of us-
ing Gd, 05 particles in the U O, matrix instead of
Gd, 03 power homogeneously mixed with UO,,
the size of the Gd,0; particles is determined so
that the k., curve of the fuel assembly as a func-
tion of burnup is controlled similarly to that of
the conventional fuel. Fig. 2 shows the change of
the k., curves in the three cases of the fuel as-
sembly without and with Gd,O3. The k., of the
conventional fuel assembly is controlled from the
beginning of burnup upto about 10 GWd/t. Af-
ter this burnup level, most of the absorbing iso-
topes are depleted and the k., decreases similarly
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to that of the fuel assembly without Gd,0;. Inthe  similar k., curve of the new designed fuel assem-
present work, we investigate the use of particles  bly compared to that of the conventional design.
instead of homogeneous distribution for the pur-  Since Gd,0; particle has a strong self-shielding
pose of reactivity controlling and improving the  effect, it was well applied to control long-term
thermal conductivity of the fuel pins. In the first  reactivity.

stage of this design, we set the target to obtain a

1.167
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Gd mixed
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1.031 1.052 1.107
% Dev' -0.67 -0.47 -0.3
1.017 1.018 1.042
Lo14 ‘ Central tube
996 1.005
UOz2 Fuel

0.982 1.017
0. 0.10

()

1.0827Y71.167
1072 | 1.156

Hinh 3. Pin-wise power distribution in the fuel assembly of VVER-1000.
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Hinh 4. Pin power peaking factor as a function of burnup.
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In the calculation procedure, we assumed that
the same Gd,O; amount is loaded into the fuel
pins, i.e. 5% of volume, as in the conventional
assembly. Then, a parametric survey was con-
ducted to optimize the radius of the Gd,0; par-
ticles for reactivity control. Fig. 2 displays the
ke curve of the new fuel assembly with the
Gd, 05 spherical particles having the radius of
30 wm and the packing fraction of 5%. This k.
curve is similar to that of the conventional design
with homogeneous mixed Gd,0;. Other neutron-
ics characteristics were also computed and com-
pared to that of the conventional design.

Fig. 3 displays the pin-wise power distribu-
tion of the newly designed fuel assembly in com-
parison with that of the conventional design with
homogeneous mixed Gd,O3. One can see that the
power density at the UO, — Gd,O; fuel pin is
increased by about 11%. The power peak which
appears at the fuel pin located at the periphery is
slightly increased. Fig. 4 shows the evolution of
the pin power peaking factor as a function of bur-
nup. It can be seen that the power peak is higher
during the burnup of 10 GWd/t when the burn-
able poison has the effect. This is a motivation
for the future investigation to optimize the power
peaking factor at the early burnup stage.

4. Conclusions

Investigation of the neutronics feasibility of
using Gd, 05 particles in the UO, fuel pellet of
the VVER-1000 fuel assembly has been con-
ducted. The results show that with the same con-

tent of 5% in volume Gd,O; particles with the
radius of 30 wm help to control reactivity simi-
larly to that of homogeneous mixture. The power
density at the fuel pin with Gd,0; particles in-
creases by about 11%. The pin-wise power distri-
bution is comparable to that of the conventional
design. The results demonstrate the feasibility of
using Gd, 05 particles instead of powder in the
UO, — Gd,0; fuel pellet.
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Tém tat

Trang thdi dién moi exciton trong cc vt liéu ¢6 chuyén pha ban kim loai-ban dan dugc khéo st trong khudn khd 1y thuyét
Hartree-Fock ap dung cho mo hinh dién tii-16 trong khi k€ t6i tuong téac tinh dién Coulomb. Khi b6 qua thing gidng lugng
t, ching t6i da suy ra mot cach tudng minh hé phuong trinh tu hgp cho phép xac dinh tham so trit tu trang thai dién moi
exciton. Trong trudng hop 14p day mot nita, két qua tinh s khang dinh khi thé tuong tac Coulomb dii 16n, trang thai co
ban ctia hé 12 trang thdi ngung tu cip dién tii 16 trong, hay trang thai dién moi exciton. Biic tranh trang thdi ning luong gia
hat va tham sb trat tu dién moi exciton phu thudc vao thé Coulomb khang dinh két qua dé.

Tir khoa: ngung tu exciton, chuyén pha ban kim loai-ban dén, gan diing Hartree-Fock.

Abstract

Excitonic insulator phase in the semimetal-semiconductor transition materials is inspected in the framework of the Hartree-
Fock theory applied for a two-band model including the Coulomb interaction between electron and hole. Regardless
quantum fluctuation contributions, we derive explicitly self-consistent equations determining an excitonic insulator order
parameter. In a half-filling case, numerical results show that the ground state of the systems is excitonic insulator phase if
the Coulomb interaction is strong enough. That results are expressed in term of a Coulomb interaction dependence of the
quasi-particle energies and the excitonic insulator order parameter.

Keywords: exciton condensation, semimetal-semiconductor transition, Hartree-Fock approximation.
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1. M§ dau trinh nghién ctiu ctia Bose vé su phan bd thong ké clia
cac photon [1]. Khi nhiét d6 di nhd, nhiing hat (hoac

Ngung tu Bose-Einstein (BEC) 1a mot trong  gid hat) boson c6 thé tap trung v6i mat do cao tai ciing
nhiing trang thdi cd ban ddc trung nhét cha vat chat, ~ mot trang thai lugng tit. Trong gi6i han lugng i, cic
dugc Einstein tién doan nim 1924 dua trén mot cong ~ hat dugc mod td bang cdc song, va & trang thai BEC,

Email: ttmlinh.c3tqcap@khanhhoa.edu.vn (Tran Thi Mong Linh)



56 Trdn Thi Méng Linh, Phan Vin Nhdam / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tan 1(20) (2017) 55-63

cac ham song déc trung cho cac hat xen phu hoan toan
1én nhau va vi vay hé c6 thé dudc md ta bdi mot ham
séng duy nhit [2, 3]. Chinh tinh chit dic trung nay
gitp ching ta hiéu dugc nhiéu trang thai co ban cla
vt chét, vi du nhu trang théi siéu 16ng ctia “He [4, 5]
hay trang thai siéu dan [6]. Ngoai gitp ta hiéu dugc
ban chét clia vat chét, trang thdi BEC con md ra kha
ning dng dung rat 16n trong cong nghé hién dai. Mot
trong nhitng ting dung cia BEC thu hidt su quan tdm
cua giGi cong nghé la cong nghé laser nguyén tw, vi
chum nguyén ti é trang thai BEC bi kich thich c6 tinh
chit dong b tét hon chiim laser quang hoc [1]. Ngoai
ra, trang thdi BEC con md ra trién vong thiét ké cic
chip nguyén ti ding trong cic giao thoa ké, may k¥
thuit toan 4nh, kinh hién vi dau do quét hay xir ly
thong tin lugng tu...[7].

Trd ngai 16n nhat khi ting dung trang thai BEC vao
cong nghé 1a nhiét do dé hé & trang thai BEC thudng
12 rat nho (c6 mK) [1]. Vi vdy, viéc tim ra vat liéu
ma trang thdi BEC ton tai & nhiét do cao hon ludn 1a
muc tiéu hang dau va la dong luc thiic ddy hoat dong
nghién ctiu clia cic nha khoa hoc, ca trong ly thuyét
ciing nhu trong thuc nghiém. V6i mdi loai hat boson,
trang thai BEC ton tai 6 nhiét do nhé hon nhiét do
chuyén pha T, c6 nghia 1a hé & trang thdi ngung tu
BEC chi khi nhiét d6 T nhd hon nhiét do chuyén pha.
Nhiét d6 chuyén pha T, ti 1& nghich v6i khdi luong clia
hat [2, 3]. Vi vy, viéc ting nhiét d6 T, dong nghia véi
viéc giam khéi lugng ctia hat boson. Né6i cach khic,
viéc tim hé c6 cic hat boson khéi lugng rit nhd ciing
12 muc tiéu dé tim ra vat liéu ma trang thdi BEC ton
tai G nhiét do cao.

Gia hat boson dau tién ma ngudi ta nghi t6i c6
kha ning dap ting dugc diéu kién c6 khdi lugng nhd
1a exciton [2]. Trong céc chét ban dan néi chung, ex-
citon dugc hinh thanh do sy ghép cédp cuia dién ti va
16 tréng duéi tic dong clia luc hiit tinh dién Coulomb.
Vi dién ti va 16 trong déu 1a nhitng fermion, c6 spin
ban nguyén, nén cip dién ti-15 tréng 13 gid hat vé6i
spin nguyén, hay exciton 12 nhiing boson. Khéi lugng
hiéu dung m,, clia exciton c6 thé xac dinh bédi

memy,

(D

Mex = ————,
me + my,
v6i m, va my, 1an ludt 1a khéi luong hiéu dung ctia
dién ti va 16 trbng trong ban dan. O cac chét ban
dan thong thuong, khdi lugng hiéu dung clia exciton
Mgy ~ 1072m0, v6i m¥ 1a khéi lugng cda dién td ty do
[2]. Nhu viy, khdi lugng hiéu dung ctia exciton rat nhd
so véi khoi lugng ctia don nguyén ti. Vi vay, nhiing

gi4 hat exciton c6 thé ngung tu & nhiét do phong.

Thong thudng, exciton chi ton tai trong cdc chit
ban din hoic cic chit dién mdi hay cic kim loai
chuyén tiép. Trong cic hé dichalcogenide kim loai
chuyén tiép TmSeq45Teq 55, bang khio sat dién trd
suit phu thudc vao dp suit ngoai, ngudi ta di quan
sat dudc trang thai, ma ngudi ta tin tudng la trang thai
ngung tu cla exciton [8, 9]. Mic du vay, ngudi ta van
hiém khi quan sat dugc trang thdi ngung tu clia cac ex-
citon trong thuc nghiém. Mot trong nhiing ly do khién
ta kho quan sit dudc trang thédi ngung tu vi thoi gian
séng ctia exciton rit nhd, ¢d 10785 [2]. Vi vdy, nghién
ctiu ly thuyét mot cach sau sic hon ban chét ctia trang
thai ngung tu exciton 12 diéu kién can thiét. N6 sé cho
ta bic tranh toan dién hon, ban chat hon vé trang thai
ngung tu niy va tir d6 tim cach khic phuc nhude diém
ma trong thuc nghiém ngudi ta khong quan sat dugc.
Ban chit ngung tu clia cip dién ti-16 trong hay ex-
citon c6 nhiéu diém tuong dong véi trang thai siéu
dan-mot trang thdi BEC cta cip Cooper [1]. Ching
ta chu y ring, cip Cooper la trang thai lién két ctia hai
dién ti véi spin trai chiéu. Vi vay cip Cooper ciing 12
mot gia hat boson, & nhiét do thap chiing ngung tu &
trang thai siéu 16ng, va két qua hé din dién ly tudng.
Con exciton 1a trang thai lién két ctia dién tir va 16
trdng nén exciton khong mang dién. Két qua, exciton
c6 thé ngung tu & trang thai BEC nhung lai khong thé
din dién nhu nhiing cip Cooper trong siéu dan. N6i
cach khac, ¢ trang thai BEC, hé 6 trang thai di€n moi
va thong thuong ngudi ta goi do 1a trang thai di€én moi
exciton (EI). D6 12 mot trong nhiing tinh chét hét siic
ly thud cda trang thai ngung tu exciton.

Mot trong nhiing tinh chit thd vi khéc nita cta
trang thdi ngung tu exciton 1a ching c6 thé hoic ton
tai § trang thai ngung tu BEC nhu nhiing don nguyén
ti thong thudng khi dién ti va 16 tréng lién két rat chit
v6i nhau (nhu mét nguyén td Hydro chfmg han), hoac
ton tai & trang thai nhu nhiing cip Cooper khi dién
tt va 16 tréng lién két yéu v6i nhau. Trang thdi dau
thudng xdy ra véi cac exciton Frenkel khi tuong tac
Coulomb giita dién tif va 16 trdng 16n [2] va ta goi ex-
citon ngung tu & trang thai BEC [10-12]. Con trang
thai sau thuong xay ra véi cac exciton Wannier hay
Wannier-Mott [2] khi ma tuong tdc gitta dién t va 10
tréng c6 thé xay ra & xa nhau. O trang théi nay, dién
td va 16 tréng lién két v6i nhau gidng véi cip Cooper
trong siéu dan. Vi vy, ngudi ta thudng mo ta trang
thai ngung tu ciia exciton Wannier bang ly thuyét
cta John Bardeen, Leon Cooper va Robert Schrieffer
(BCS), hay exciton nay ngung tu & dang BCS. O dang
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ngung tu nay, mat Fermi dong vai tro quan trong, vi
chi nhitng dién i va 15 tréng xung quanh miic Fermi
méi déng vai trd ghép cip (nhu trong ly thuyét siéu
dan ctia BCS). Khéo sat buc tranh giao nhau ctia hai
trang thai ngung tu nay cta exciton cling da thu hut
su quan tam rit 16n ctia cac nha vat ly [10—13]. Trong
pham vi ludn vin nay, ching toi s& khao sat chi tiét
ban chét cia ca hai dang ngung tu nay.

Trang thai di€n mdi exciton trong cic hé dichalco-
genide kim loai chuyén tiép thudng dudc nghién ciiu
thong qua khao sat mé hinh Falicov-Kimball mé rong
[10-12]. Trong md hinh nay, 16 trong dugc bi€u dién
bdi cac dién ti hda tri va khong hoan toan dinh xu,
ma né c6 bé rong dai ning lugng nhit dinh. Thong
thudng ngudi ta chon bé rong dai ning luong nay hep
hon déi ning luong cia dién ti din dé thé hién dién
ti trén dai hoa tri kém linh dong hon dién td trén dai
din. Véi hai dai ning lugng trong d6 ching c6 thé xen
pht 1én nhau mot phan tuong Gng véi hinh thanh trang
thai ban kim loai hodc gitta ching c6 khe nang Iugng
dé hinh thanh trang théi ban dan, tuong tac Coulomb
gifta dién ti trén dai din va 16 trong & dai héa tri dé
dang hinh thanh trang thai lién két gi hat exciton. V&
vat liéu d€ ché tao c4c hé ban din thip chiéu, hién nay
ngudi ta thudng ding cac hop chét cia cic nguyén tb
nhém IIT va nhém V vi né c6 khe viing thing, c6 thé
biic xa va hip thu ma khong cin su trg gip ctia cic
dao dong mang, ching cé do linh dong hat tai cao
nén dé dang bi kich thich. Trong bai bdo nay, chiing
t6i tap trung nghién ctiu ban chét trang thdi ngung tu
ciip dién ti-16 trong trong cac chit kim loai chuyén
tiép khi khao sat mo hinh hai dai ning lugng c6 tinh
t6i tuong tac Coulomb trén mot niit. O day, cac dién
t va 16 trong dudc trinh bay mdt cach tudng minh.
Trong khudn khé ly thuyét trudng trung binh, ching
t6i sé chi ra su phu thudc ctia tham sd trit tu ciing nhu
cAu tric viing ning lugng vao cic tham s mo hinh.
Nhu 13 ham ctia thé tuong tic Coulomb, chiing tdi s&
chi ra ban chét giao nhau BCS-BEC ctia trang thai
ngung tu exciton. Bdc tranh trang thai ngung tu ex-
citon trong cic chit kim loai chuyén tiép vi thé dugc
md ta chi tiét.

Bai bdo dugc chia lam 4 phan. Trong phan 2
chuing t6i trinh bay mod hinh dién t hai 16p khi c6
mit clia tuong tac Coulomb gitta dién ti va 16 trong.
Hé phuong trinh ty hop cho phép xic dinh tham s6
trat tu trang thai ngung tu cip dién ti 16 tréng ciing
dugc chi ra trong phan nay. Két qua tinh s va thao
luin dudc dua vao & phan 3. Cubi cung, phan 4 1a két
Iu4n cua bai bao.

2. Mo hinh va phueng phap 1y thuyét

Trong phan nay, chiing t6i trinh bay md hinh
nghién cifu trang thi ngung tu cip dién ti-16 trong
trong hé c6 chuyén pha ban kim loai-ban dan. Trong
mo hinh ndy, chiing t6i xét dién ti trén dii din va
16 tréng trén dai hoéa tri. Tuong tic Coulomb dong
vai tro lién két dién tit va 16 tréng, hinh thanh ex-
citon. D€ khdo st md hinh ndy, ching t6i 4p dung
ly thuyét Hartree-Fock [14]. Tinh to4n gidi tich dudc
trinh bay mot cach chi tiét, qua d6 chiing toi thu dudc
hé phuong trinh ty hop, cho phép gidi sb xac dinh
tham s6 trat tu trang thdi ngung tu ciip dién ti-15 trong
phu thudc vao cic tham s6 ctia mo hinh.

2.1. M6 hinh hai ddi ndng luong

Dé khéo sat hé dién td-16 trong va hinh thanh ex-
citon trong hé ban kim loai-ban di€n moi ching t6i st
dung m6 hinh dugc viét duéi dang Hamiltonian nhu
sau

H=1¢ Z e:.fej'—f—th Z hjhj—U Z nfnf-’—u Z(nf+n;z)’

) ) i
(@)

& day, el va h (e; va ) 1an lugt la céc todn tif sinh
(hdy) dién tir va 16 trong tai nit i. Hai s& hang dau
mo ta thanh phan dong ning cla dién ti va 16 tréng
tuong ting véi ¢ va " 1an lugt 1a tich phan nhay niit
gitfa cac nit 1an cin gin nhét cla dién ti va 16 trong.
S6 hang thi ba mo6 ta luc hiit tinh dién Coulomb gifta
dién ti va 16 trong trén niit i. Trong trudng hop nay
ta gidi han tuong tac Coulomb la dinh x@ véi cudng
do tuong tic U. u & sb hang cudi 1a thé hoa, ta gid
thiét 1a nhu nhau véi ca dién ti va 16 tréng. Thé héa u
dugc dua vao dé€ diéu khién mat do hat trong hé. Chi
y rang, trong md hinh nay ta khong quan tim t6i spin
clia dién ti va 16 tréng, vi ta khong quan tAm téi tinh
chét tir ctia hé. V& nguyén tic, ta c6 thé dua bién spin
vao tuy nhién khong can thiét.

Dé don gian, chiing ta khdo sdt bai todn trong
khong gian xung lugng. St dung phép bién déi
Fourier, v6i

1 _
0 .
el = — Z el exp(ikR)),
l (N k

1
e = —= ) exexp(—ikR)),
VN 4
va tuong tu cho cdc todn t sinh hiy 16 trong, ta c6
thé viét lai Hamiltonian trong khong gian xung luong
nhu sau
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H = Zekekek—i-z hT hy—— Z €k+q€khL_qhku

kk’
3)
O day, N 1a sb niit mang tinh thé. Céc hé thic tan sic
ctia dién ti va 16 tréng 1an lugt dudc cho bdi

Eh e”Zcosk U, ()

v6i D 12 s6 chiéu khong gian clia hé. Chi y ring, trong
biéu thtic trén, chiing ta da gidi han hé trong gan diing
lién két chit. Gi6i han nay phi hop vé6i khao sét trang
thai lién két trong cdc hé dién ti tuong quan manh.
Dé khéo sat mo hinh nay, ngudi ta c6 thé dung nhiéu
phuong phap 1y thuyét khac nhau, tuy nhién trong gi6i
han luan vin nay, chiing t6i 4p dung ly thuyét trudng
trung binh. Vi ly thuyét trudng trung binh, céc thing
giang luong ti bi bd qua, tuy nhién cic két qua thu
dudc lai tung minh hon va vi vay, khao sat bai toan
trd nén don gian hon.

2.2. Ap dung Iy thuyét truong trung binh

2.2.1. Phép tdch Hartree-Fock

Trong phan nay chiing tdi sé trinh bay tinh todn
chi tiét khao sat mo hinh (3) bing ly thuyét truong
trung binh. Tuong tu nhu gan ding Hartree-Fock trinh
bay & chuong trude, sé hang tuong tic trong Hamilto-
nian (3) dugc hé sé héa. Vi chiing ta dang quan tim t6i
trang thai exciton ngung tu nén tham sd trat ty tuong
ting v6i n6 1a mat do cip dién ti-16 trong phai khéac 0.
Mit do cip dién ti-16 trong dudc xac dinh bdi

di = (e ) = (hxer), (5)

dy dudc goi 12 tham s trat tu trang thai exciton ngung
tu. Khi ap dung phép tach Hartree-Fock ta ciing phai
chii y mat do dién ti va 15 tréng tai tiing xung luong
k

().

e = (him),

e
ny

ciing khac 0. Trong gan ding Hartree-Fock, toan ti
tuong tac trong Hamiltonian (3) dudc ldy gan ding
nhu sau

:
ek+qhk’

= ef ook (M_ohie ) + (ef,qex) My e
+e£+q <hk/ ex) + <€k+th > Iy ex (6)

—<ek+qek> <h£,_qhk'> < Lq K ><hk'€k>

Cic hing s6 xuét hién trong Hamiltonian chi déng
g6p cho su dich chuyén méc tinh ning lugng. D& don
gian trong qua trinh tinh todn, ching ta bd qua cac
hing s6. Biéu thic (6) khi d6 dugc viét lai dusi dang

hyex

e;(( +qhk, hyr ex
= €k+q€k <hT hk/> <ek+qek>hT Iy
+ (eh g g ) I ex + el I Sicer) (7)
Chu y ring
(hlo_hie) = Swqumyy = Sqonp, (8)
<e£ +qek> = Okqky = 0q.07) 9)
(hwex) = Oxk (h-kex) =6k dk, (10)
(eheqr—q) = Okrak-qdicrg- (11)

O day, delta Kronecker 6y i dudc dinh nghia béi

5 B 1 néuk=k’
710 néuk k'

Thay (7) vao (3) va chi y céc biéu thiic (8)-(11) ta ¢
Hamiltonian mo t4 hé trong gan ding Hartree-Fock

Z 8kekek Z h]ihk
- Z 5q0 nk, quek +nkhT hk/)
kk/ .q

——l; o_ kk’dk5q0(hk’€k+€k+th )
q

H =

Riit gon biéu thiic trén véi chi y tinh chit cla ky hiéu
delta Kronecker, ta thu dudc

H = Zske ek + Z h:;hk

k

- Z nk,ekek + nk,h hk)
kk’

-U Z dk (h_kek + ekhT )
k

Ky hiéu cdc mat do dién ti va 16 trong
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Ta tim dugc Hamiltonian hiéu dung trong gan diing
trudng trung binh

H= Z éﬁe;ek+z éﬁh;hk+z Ag (h—kek + elhik) :
k k

K
(12)
O day, ching ta da st dung cac ky hiéu
& = & -Un (13)
& o= & -Uun, (14)
va
A = Ud, (15)

Nhu vay, sau phép tach Hartree-Fock chung ta da
thu dugc Hamiltonian ma sb hang tuong tdc hai hat
khong con. Tuy nhién & day lai xuat hién mot sd hang
dic trung cho su lai héa cda dién tir va 16 tréng, hay
s6 hang mo ta ghép cip dién ti-16 trong. Chinh s
hang nay da mo ta su phd vo dbi xiing tu phat ctia hé
dién tii-15 tréng khi hé & trang thdi ngung tu exciton
néu A # 0. Ag trong cong thiic (15) vi vy ciing c6
y nghia clia tham sb trat tu trang thai ngung tu. RS
rang tham s6 trat tu chi khac 0 khi U # 0. Hon nifa,
Vi su ¢6 mit clia tuong tac Coulomb dinh xif ma ciu
triic ning lugng cla dién ti va 16 tréng ciing bi dich
chuyén. D6 dudc goi 1a nhiing dich chuyén Hartree.

2.2.2. Phép bién doi Bogoliubov

Maic du Hamiltonian trong phuong trinh (12) da
don gian, nhung vin chua thé giai ngay dugc vi né
chua chéo héa hoan toan. PE thuc hién chéo hda
Hamiltonian nay ching ta st dung phép bién d6i Bo-
goliubov. Trong phép bién ddi Bogoliubov, chiing ta
dinh nghia cdc todn tif fermion mdi, dugc biéu dién
thong qua cdc toan tif sinh, hdy dién ti va 16 tréng.
Céc toan ti fermion méi ¢6 dang

Cik = (kej +chx, (16)

Cly = —mxe) + Gkhx. (17)
Vi i va i 12 cdc hé sb. Céc hé s6 nay dudc xac dinh
vita ddm bao céc toan ti fermion C ;k va C;k thoa
man tinh chit phan giao hodn va vira ddm bio Hamil-
tonian chéo héa trong biéu dién céc toan ti fermion
mdi nay. Cac toan t fermion méi nay dugc goi la cac
toan ti cia cac gia hat hiéu dung.
Ti tinh chit phidn giao hodn cla cic todn ti
fermion ta co

{CleCrad ={cl . Cax) = 1.

Chi ¥ ring cac toan tit sinh, hily dién ti va 16 trong
ciing théa min tinh cht trén, két qua ta thu dugc

G+m=1. (18)

Pé tién hanh chéo héa Hamiltonian (12), trudc
hét chiing ta biéu dién Hamiltonian qua cdc toan ti
fermion Ch} va Cé’k. Viéc nay dudc thuc hiér~1 b?ng
viéc bi€u dién cac toan ti sinh, hiy dién t& va 16 trong
theo cdc toan ti Ci i Va Gy T (16) va (17) ta cé

t_ st i
e =0kCp — Gy
ek =4kCik—mkCox

_ Il o
h—k - Ukcl,k + {kCZ,k
h . =mCix + &Coxk

(19)

Khi d6 Hamiltonian (12) viét trong bi€u dién cic todn
ti sinh hiy C1 X Cljk, C;,k va Cyx ¢6 dang (sau khi
nhém céc toan tit giong nhau)

= Z (BRdk — &t + 24kmkk) € Crk
+ Z (eim - a2

- Z & + B — ox (8 - )| €] Caxe
k

2§k77kAk) C2 KCak

= > @+ abdom - sk (8 - )] CiiCrxe
k
Dé Hamiltonian trong biéu dién céc toan ti fermion
Cl i Cix Cy VA Cox chéo héa bude cdc hé sb
trudc cac thanh phan khong chéo nhu C;kcz,k hodc
C;’kC 1 x phai bﬁng 0. Hamiltonian chéo héa dugc viét
dudi dang

H= Z EiCI’kCLk + Z EiC;kCZ,k, (20)
3 3
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trong do

EII( = ékfﬁ - 5ﬁ7712( + 20k Lk,
Ey = &n -84 - 20aklk,

dudc goi la nang lugng cua cac gia hat.

Dé x4c dinh c4c ning lugng nay, ta phéi di tim céc
hé sb ny va ni. Tir diéu kién chéo héa, ta c6 phuong
trinh

Epdume + Eiam - o (G —mp) =0, 2D

Giai phuong trinh bac 2 an 7y két qua ta dugc nghiém

~lk (éi + éﬁ) + Uk \/(éﬁ + éﬁ)z +4n7

2 Ak

Tk =
St dung diéu kién (18) ta thu dudgc

1 g4+
2 P ~h\ “k k
2 = 5{1+sgn(a§+gk) W l (22)

va viét lai
1 =e =h

2 AN S
no= 5ll—sgn(sf;+sk)Tk. (23)

O day, ching ta da st dung ky hiéu Wy =

\/(g + sh)z +422 va ham
k k k

1 néux>0
sgn(x) = . (24)
-1 néux<O
Hon nita, tu (21) ta c6
Ak (éﬁ - 7712()
dkik = T
& +&
Do d6
A2 ({2 _ 772)
1 e 2 =h 2 k \°k ~ Tk
Ey = & -&nt+————F—
& + &
242 242
_ | ze k 2 | k 2
B (8“ T +§h]§" _(8“ T +éh](1 &)
kT %k k Tk
472 2A2
= (§§+éﬁ+—k)§ﬁ—[éﬁ+ k ](25)
& 4 g & 4 g
k T ®k k T %k

Thay {ﬁ tit biéu thidc (22) vao (25) ta thu dugc két qua
nang lugng kich thich trang thai gia hat

e _ zh
(gk gk)

1
E, = 5

Wi
+ g4 —=. (26
sgn (sk sk) > (26)
Tuong tu, ta ciing thu dudc biéu thic cta EZ, két qua
la

e _ zh
(gk gk)

2

k

W
Elz( = — sgn (éi + éh) T (27)

O day, d€ xdc dinh dugdc cdc ning lugng &, & va
Ak ta phéi xdc dinh dudc cac biéu thiic ctia mat do ng,
nﬁ va dy. Trong biéu dién céc ton tif fermion gia hat
(19), tacd

S
=
Il

¢ <e;£ek> = éﬁ <CI,kC1’k> + ﬂi <C§’kC2,k>
= Gf(ED+GfED. (28)

Tuong ty ta thu dugc

ny = 1= Gof(Ey) = oS (Ep), (29)

va

dx = sgn (éﬁ + éﬁ) %

[FED - FED].  30)

trong d6 f(Ex) 12 ham phan b Fermi-Dirac

1
(B = S5

+1’ D

v6i B = 1/kgT va T la nhiét do.

Nhu viy, bang phuong phap trudng trung binh va
phép chéo hoa Bogoliubov, ching ta da thu dugc hé
phuong trinh tg hgp (13-15) va (28-30) cho phép xac
dinh cdc ning luong gia hat E,, Ef 6 (26), (27) va
tham s6 trit tu trang thdi ngung tu ciip dién ti-15 trong
dg. Tt d6 cho phép ta khao sat buc tranh trat tu trang
thai ctia hé. O chuong sau chiing t6i sé trinh bay két
qua tinh s giai hé phuong trinh tu hdp trén va thio
luan chi tiét biic tranh vat 1y ctia hé.
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3. Két qua tinh s6 va thao luan

Trong phan nay chiing toi trinh bay két qua tinh
s6 khdo sit trang thdi ngung tu exciton trong hé ban
kim loai-ban dién moéi mot chiéu & nhiét do khong
do tuyét dbi. O phan trudc, chiing t6i da thu dudc hé
phuong trinh tu hgp xéc dinh tham sd trat tu dic trung
cho trang thai ngung tu. Miic di don gidn nhung két
qua chi c6 thé thu dudc bang lap trinh tinh s6. Viéc
giai hé phuong trinh tu hop bat dau bang céac gia tri
bat ky clia mat do dién ti n° va mat do 16 trong n”,
va tham sb trit tu dy. TU cdc phuong trinh (28-30)
ta xac dinh tp cdc gia tri méi ctia n¢, n" va dy. Tap
gia tri méi nay lai dugc st dung d€ 1dp lai phép tinh.
Qua trinh lip di ldp lai nay s& két thiic khi sai khac
gitta cac budc lip ké tiép nhau nhé hon mot gi6i han
cho trude. Trong tinh todn chiing t6i gidi han sb nut
mang N = 200 trong hé 1 chiéu. Thong thuong, dai
héa tri (c6 16 trbng) hep hon dai din va vi vy, nhu 1a
vi du ta chon = 0.4¢°, véi ¢ dudc chon lam don vi
nang lugng. Ngoai ra ching t6i cling stt dung don vi
tu nhién ¢ = kg = h = 1 d€ don gian trong qua trinh
tinh toan.

Dé khio sit anh hudng ctia thé tuong tic Coulomb
1én trang thai ngung tu exciton trong hé § trang thai co
ban, ching t6i tip trung nghién ctu su phu thudc vao
xung lugng ctia ning ludgng chuin hat va tham s trat
tu khi thay d6i cudng do tuong tic Coulomb. Trong
nghién ctiu nay, ching tdi gidi han & trudng hop 1ap
day mot niia, thé héa u vi thé dugc thay d6i d€ dam
bao tong mat do hat n = 0.5.

OANO
2 ooow

cccc
I

Hinh 1. Ning lugng gia hat E; (nét dut, hinh rong) va E? (nét
lién, hinh dic) trong ving Brillouin thi nhét tai n = 0.5 vdi cac
gia tri khic nhau cia U. D4u miii tén hai dau chi d rong khe
ning lugng trong trudng hop dién hinh U = 2.

Hinh 1 md ta nang lugng gia hat E ,1’2 trong toan
vung Brillouin thi nhit Gng véi mot s6 gid tri khac
nhau clia U trong trudng hgp 1p diy mot nita. Tu hinh

vé ta nhan thdy, & trang thdi co ban, khi tuong tic yéu,
vi du U = 0.5, hai dai ning lugng cta dién ti va 16
tréng c6 phan xen phi nhau va khong ton tai khe niing
luong. Diéu d6 c6 nghia ring, khong c6 tuong tic dién
tti-16 trong, exciton khong hinh thanh va ciing khong
ton tai trang thai ngung tu exciton. Khi ting U, cu thé
t6i U = 2, khe ning lugng xuét hién quanh muc Fermi
va hé ton tai trang thdi ngung tu cip dién tG-16 trong.
Buc tranh nay hoan toan tuong tu bic tranh ngung
tu clia ciip dién ti-dién ti v6i spin trai chiéu trong ly
thuyét siéu dan. Khi tiép tuc ting U, khe niing lugng
tang manh, tuy nhién vung xen phu gitra dai dién tu va
dai 16 tréng giam. Mt Fermi vi vay cang bi thu hep.
bac biét khi U = 6, cac dai nang lugng gia hat tach
nhau hoan toan. Khe nang lugng trong trudng hgp nay
rit 16n va khong con c6 su dong gép clia mit Fermi.
Nhu vay ta khang dinh ring, trang thai cd ban ctia hé &
truong hop mat do hat tai n = 0.5 xuét hién trang thai
ngung tu exciton khi c6 mat cla tuong tic Coulomb
gila dién td va 16 trong. Cang ting U, khe ning lugng
cang ting va hé cang on dinh & trang thai ngung tu.
Khi cudng do tuong tac nhd, mat Fermi con dong vai
tro quan trong, ngudc lai, khi U dd 16n, vai tro cla
mit Fermi khong con. D€ hiéu chi tiét hon ban chét
trang thdi ngung tu ta tiép tuc khao sat su phu thudc
vao xung lugng cia tham s6 trit ti di. Chi y ring,
cang ting U, dai nidng lugng cang thu hep, diéu nay
hoan toan phu hgp vi khi tdng tuong tac, hat tai cang
trG nén dinh xd hon [15].

!

n=0.5

cccc
DRNO
coow

]

Hinh 2. Su phu thudc vao xung lugng ctia tham sb trat ty trang
thai ngung tu exciton d; trong truong hgp n = 0.5 véi cac gia tri
khac nhau cua U.

Hinh 2 thé hién su phu thudc ctia tham sb trat tu
trang thai ngung tu exciton dj vao xung lugng trong
truong hgp n = 0.5 véi cac gia tri khac nhau cua
U. Tuong tu nhu két qua & Hinh 1, khi tuong tic
Coulomb nhé, vi du U = 0.5, dy = 0 & moi gia tri
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cua xung lugng, hay hé & trang thai phi trat tu. Tuy
nhién, khi ting U, ta nhan thiy d; # O trong toan
khong gian k. Tai U = 2, ta dé thiy |d;| xuét hién dinh
tai hai gid tri ctia k dbi xiing nhau qua tdim vung Bril-
louin. Piéu d6 c6 nghia riang, mit Fermi trong trudng
hop nay déng vai trd quan trong. Chii yéu nhiing dién
tl va 16 tréng xung quanh mic Fermi tham gia qud
trinh ghép cép exciton. Buc tranh nay c6 vé tuong tu
v6i biic tranh siéu din trong ly thuyét ctia BCS, khi
ma cap Cooper hinh thanh do cac dién tit ¢6 spin trai
chiéu ghép ciip & gan mitc Fermi. Piéu nay cho ta két
luan ring, exciton trong trudng hop nay ngung tu &
dang BCS [12].

Khi ting U, mit Fermi thu hep dan, dinh cla |dy|
tuong ting bi nhoe di va dich chuyén vé gia tri nho
hon cta k. Khi U da 16n, cu thé U = 6, |di| chi con
mot dinh duy nhit xay ra tai k = 0. Trong trudng hop
nay mat Fermi khong con dong vai tro trong viéc ghép
cip nita. Chi yéu nhiing exciton cé xung lugng k = 0
ngung tu. Trudng hop ndy giéng véi trang thai ngung
tu ctia nhiing nguyén t trung hoa trong ly thuyét ctia
BEC. R0 rang, khi U dii 16n, lién két dién ti-16 trong
di manh va két qua cdp dién tG-16 tréng trd nén gin
b6 rét chit va tién lai gn nhau nhu nhiing nguyén ti
trung hoa va vi vy ching ngung tu nhu nhiing nguyén
ta [12].

Nhu viy, & trang thdi co ban tai nong do n = 0.5
hé ban kim loai-ban dan thé hién biic tranh thd vi vé
trang thai ngung tu exciton. Khi cudng do tuong tac
Coulomb nhd, lién két dién tG-16 trong con 16ng 1éo
thi exciton ngung tu § dang BCS. Ngudc lai, khi tuong
tac Coulomb di 16n, lién két dién tii-15 trong chit hon
thi exciton c6 thé ngung tu & dang BEC. Giao nhau
BCS-BEC vi vy ¢6 thé tim dugc trong biic tranh thay
ddi thé tuong tac Coulomb khi hé 1ip diy mot nia.

4. Két luan

Trong bai bdo nay, ching t6i da trinh bay nghién
ctiu ly thuyét khio sat trang thdi ngung tu cda cip
dién tii-16 tréng (exciton) trong cic hé c6 chuyén pha
béan kim loai-ban dién méi. Ap dung ly thuyét truong
trung binh cho mo hinh 2 dai ning lugng (dai dién ti
e va1d tréng h) va tinh téi thé tuong tac Coulomb dinh
XU gitta dién ti va 16 tréng ta da thu dudc hé phuong
trinh tu hop cho phép xic dinh tham sb trit tu trang
thai ngung tu exciton phu thudc vao cic tham sb cia
mo hinh. Két qua tinh s6 khang dinh, trang thdi co
ban ctia hé 1a trang thdi ngung tu exciton néu cudng
do tuong tac Coulomb dd 16n. Nhu 1a ham ctia thé

tuong tac, khi 14p day mot nifa, chiing t6i khang dinh,
trang thai cd ban cia hé 1a ngung tu exciton, khi tuong
tac Coulomb dd 16n. Khi ting thé Coulomb, trang thdi
ngung tu exciton chuyén tit dang BCS sang BEC. O
dang BCS, exciton cu xt nhu cdp Cooper trong siéu
dan, khi d6 mit Fermi dong vai trd quan trong. Ngudc
lai, & dang BEC (khi thé tuong téc rat 16n), exciton cu
xd nhu nhiing nguyén ti doc 1ap, trung hoa vé dién.
Véi bic tranh vat 1y tha vi § trén, trong thoi gian tdi,
chiing t6i tiép tuc md rong bai toan cho trudng hop
2 hoiic 3 chiéu d€ nghién citu chuyén pha trang thai
ngung tu exciton trong hé khi tinh t6i &nh hudng cia
thing gidng nhiét hoic tuong tic hé dién ti-16 tréng
v6i phonon. Hi vong khi dé ching t6i s€ co bic tranh
toan dién hon vé trang thai ngung tu exciton cic hé
vat ly co dic.
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Tom tat

Trong bai bdo nay, chiing tdi nghién ctiu tinh chét dién ti ctia armchair graphene nanoribbon hai 16p bing 1y thuyét phiém
ham mat do dua trén ma ngudn Quantum Espresso. Anh hudng ctia khoang cach giita cic 16p nanoribbon 1én tinh chit
dién t, dac biét 1a do rong vung cam, ciia armchair graphene nanoribbon hai da dudgc tip trung nghién cttu va thao luén.
Céc tinh todn cta ching t6i cho thiy ring, khoang cach giita cic 16p nanoribbon & trang thai can bang 1a dy = 3.326 Ava
do6 réng vung cam phu thudc rat 16n vao khoang cach gitta hai 16p nanoribbon khi né nhé hon khoang cach & trang thai
can bang d.

Tir khéa: Graphene nanoribbon hai 16p, ly thuyét phiém ham mat do, do rong viing cAm

Abstract

In this paper, we study the electronic properties of bilayer armchair graphene nanoribbon by using the density func-
tional theory as implemented in the Quantum Espresso simulation package code. Effect of the interlayer distance on the
electronic properties, especially band gap, of bilayer armchair graphene nanoribbon is calculated and discussed. Our cal-
culations show that, at the equilibrium state, the interlayer distance is dy = 3.326 A and the band gap of bilayer armchair
graphene nanoribbon depends strongly on the interlayer distance when the interlayer distance is larger than the distance at
equilibrium dj.

Keywords: Bilayer graphene nanoribbon, density functional theory, band gap
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1. M6 dau

Vit liéu nano carbon 1a mot trong nhiing vat
liéu dugc ky vong c6 nhiéu ting dung trong céc
linh kién va thiét bi nano bdi vi ching c6 nhiéu
tinh chét di thuong ma céc loai vat liéu khac
khong c6 dudc [1, 2]. Bén canh 6ng nano car-
bon, graphene nanoribbon (GNR) la hé vat liéu
mot chiéu duge nhiéu nha khoa hoc ca ly thuyét
1an thuc nghiém tap trung nghién cttu [3-7]. Tinh
chit dién tit cia GNR phu thudc rit manh vao
cAu triic hinh hoc ctia n6 [8-10]. Tay thudc dang
bién (armchair hay zigzag) hoac do rong cuia rib-
bon ma né c6 thé 1a kim loai hoic ban dan [3].
La vat lidu mot chiéu cé clu triic ph:flng va co
thé diéu khién do6 rong clia ving cAm mot cach
dé dang, GNR c6 thé dugc st dung mot cach tién
dung trong cac linh kién va thiét bi nano [11, 12].
Cung v6i GNR don 16p, graphene nanoribbon hai
16p (BGNR) ciing da dugc tap trung nghién ctiu
bing nhiéu phuong phap khac nhau [13-15].

BGNR dugc hinh thanh bang cich dit hai
don 16p GNR 1én nhau. Thong thuong, c6 hai
cAu hinh sap xép (stacking configuration) dugc
tap trung nghién ctu d6 12 cAu hinh AA va AB.
Anh hudng ciia ciu hinh sip xép (hay do léch ctia
cac nguyén tu carbon G 16p trén so véi 16p duéi)
1én tinh chét dién t& va truyén dan cia BGNR da
dudc nghién ciiu bang ly thuyét phiém ham mat
dod (DFT) [16]. Cac tinh toan DFT cuta Paulla va
Farajian da chiing to dudc rang, d6i v6i BGNR,
su bén viing clia ciu tric phu thudc rat 16n vao
chu hinh sap xép giita céc 16p.

()

\“

B

.\

0‘\

Hinh 1. Cu tric nguyén ti cia 10-BAGNR véi ciu hinh
sap xép AB: (a) Nhin tif mit bén va (b) tif trén xubng.
Khoang céch gitta hai GNR dudc ky hiéu 1a d . Cac hinh
tron 16n va nho 1an ludt 1a cic nguyén tif carbon va hydro.

Trong cac vat liéu da 16p néi chung va céac di
cAu triic néi riéng, khoang céch giiia cic 16p dong
vai tro rat quan trong trong viéc thay ddi tinh chét
dién i, dic biét 1a thay d6i do rong ving cAm cia
hé. Do do, trong bai bao nay, chung tdi nghién
ctiu anh hudng cua khoang céch gitta hai rib-
bon 1én tinh chét dién ti clia armchair graphene
nanoribbon hai 16p (BAGNR) bing ly thuyét ham
mat do DFT. Cac tinh toan cua chiing t6i chi thuc
hién cho 10-BAGNR véi cdu hinh sap xép AB.
Anh hudng ctia khoang céch giita cac 16p 1én do
rong clia ving cAm da dugc tip trung tinh todn
va thao luén.

2. Mo hinh va phuong phap tinh toan

Céc tinh chat vé cau tric va dién ti cla
BAGNR dudc tinh todn bing cich st dung ly
thuyét ham mat do DFT véi ma ngudn mé Quan-
tum Espresso [17]. Séng phang va cic gia thé la
nén tang clia cac tinh todn DFT trong bai bdo nay.
Gi4 thé PAW (projector augmented wave) va ham
trao d6i tuong quan Perdew—Burke—Ernzerhof
(PBE-D2) da dugc st dung trong cac tinh
toan [18, 19]. Nang lugng ngudng cua song
phang dung d€ tinh todn cho trudng tu hop la
410 eV. DE khao siat mo hinh tuong tic van-
der Waals gitia cac 16p GNR, chiing t6i su dung
phuong phap DFT-D2. Ning lugng toan phan
dugc hoi tu vé khoang 10~ eV va luc nguyén
tir vé khoang 0.01 eV/A.

Mo6 hinh 10-BAGNR véi ciu hinh sip xép
AB (10-AB-stacked BAGNR) dugc mo ta nhu &
Hinh 1. O don vi mot chiéu cia BAGNR chia
40 nguyén tu carbon. Khoang cach gitra cac 16p
GNR 1a d. C4c lién két 1o liing trong GNR dugc
chbt biang cic nguyén ti hydro dé tranh &nh
hudng dén tinh chit dién ti cla hé.

3. Két qua va thao ludn

Chung t6i da thuc hién céac tinh toan cho
10-BAGNR véi ciu hinh sip xép AB. O trang
thai can bang, khoang cach giita cac 16p 1a dy =
3.326 A va ning luong toan phan & trang thdi can
bing Eﬁf}f = —465.264 Ry. O trang thai can bing,
ning luong toan phan cia hé 12 nho nhit.
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Hinh 2. Su phu thudc cla ning lugng toan phan (total en-
ergy) va do rong ving cAm (band gap) ctia hé 10-BAGNR
vao khoang cich gitta hai 16p ribbon. Pudng diit nét thing
diing dung dé€ chi gid tri khoang cich giita hai 16p & trang
thai can bang d.

Hinh 3. Mat d9 dién tich toan phan ctia 10-BAGNR § trang
thai can bang: (a) nhin tif mit bén va (b) tif trén xubng.

Tt Hinh 2, ching ta thdy ring, ning luong
toan phan ctia hé phu thudc manh vio khoang

cac gitta hai 16p khi d < d,. Ngudc lai, khi
khoang cach gitra hai 16p 16n hon gia tri cia no tai
trang thai can bang thi niing luong tong toan phan
ctia hé thay doi khong dang ké. Trong trudng
hop d > dy, ning lugng toan phan ctia hé chi
ting tit —465.264 Ry (E\) dén —465.250 Ry khi
khoang cach gitta cac 16p tang tu 3.326 A (dy)
dén 3.82 A. Mat do dién tich toan phan ctia hé
10-BAGNR ¢ trang théi can biang dugc trinh bay
6 Hinh 3.

Chu tric ving ning luong dién va mat do
trang thai (projected density of states - PDOS)
clia 10-BAGNR dugc biéu dién & Hinh 4. Chiing
ta thiy rang, do rong ving cim ctia 10-BAGNR
tang theo khoang cach gitta hai 16p nanoribbon.
Su phu thudc ctia dd rong ving cAm vao khoang
cach gitta hai 16p dudc trinh bay 6 Hinh 2. Khi
khoang cach d gitra hai 16p nho hon khoang cach
& trang thai can bang dy, do rong ving cim cta
10-BAGNR tang nhanh theo do tang cia khoang
cach gitia hai 16p. Tuy nhién, khi d > d,, dd rong
cia ving cAm c6 xu huéng ting chiam lai theo
khoang cach d gitia hai 16p.

4. Két luan

Trong bai bdo nay, tinh chit dién ti cda
10-BAGNR di dudc nghién ciu bing ly thuyét
phiém ham mat do. Chiing tdi da nghién ctiu 4nh
hudng cua khoang cach gitta cac 16p trong 10-
BAGNR Ién su thay d6i cAu triic viing ning luong
va do rong viing cAm ciing nhu ning lugng toan

2
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Hinh 4. CAu triic viing ning lugng dién ti va mat do trang thai ((projected density of states - PDOS) cta }O-BAGNR tai
cac gia tri khac nhau cta khoang cach gitra hai 16p: (a) d = 2.72 A, (b) d = dy = 3.326 A, va (c) d = 3.62 A.
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phan ctia hé. Céc tinh toan bang ly thuyét phiém
ham mat d6 cia ching toi da cho thiy rang, tinh
chét dién tif cia BAGNR phu thudc rit manh vao
khoang cach gitra hai 16p, dac biét 1a khi khoang
cach d6 nho hon khoang cach & trang thai céan
bang. Ching ta c6 thé diéu chinh dudc d6 rong
viing cAm ctia 10-BAGNR thong qua viéc thay
doi khoang céach gitia hai 16p nanoribbon. Véi
ddc trung nay, BAGNR c¢6 thé dugc tng dung
nhiéu trong céc thiét bi co-dién nano.
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Tém tit

Khi mot xung laser dugc hoi tu vio bén trong vat liéu trong sudt, qua trinh pha hiiy xay ra bén trong long khéi vat liéu
ma khong anh hu’Emg t6i bé mit vat thé. Trong bai bdo nay, chiing toi quan sat qua trinh phd hiiy xay ra khi hoi tu mot
xung laser nano glay (1064 nm, 13 ns) vao bén trong vat liéu kinh va epoxy- resin. Ki thudt chup dnh quang dan hoi phan
gii thoi gian dugc ap dung dé€ quan sat cic song Ung sut sinh ra trong qua trinh. Két qua cho thay qua trinh hap thu ndng
111(5ng xung laser khong chi dién ra tai diém hoi tu ma di chuyen dan vé phia nguon laser trong sudt thdi gian chiéu xa. Khi
qué trinh phd hdy dugc thuc hién vé6i sy ¢ mit ctia mot khuyét tat ban dau, sy hip thu ning lugng xung laser dugc gidi
han va hién tugng phat trién clia khuyét tat dudc han ché.

Tir khéa: Quang dan hdi, chup anh phan gidi thoi gian, hién tuong shock gy nén bdi tia laser
Abstract

When a laser pulse is focused into a transparent material, the The ablation process can happen inside the Material block
while the surfaces remain intact. This process is called laser-induced inner modification. In this paper, we observed the
ablation process induced when focusing a nanosecond laser pulse (1064 NM, 13 ns) into the glass and epoxy-resin. The
custom-designed time-resolved photoelasticity imaging technique was used to observe the tension waves induced during
the ablation process. Our results show that the laser absorption not only happens at the focal point, but also moves toward
the laser source during the time of irradiation. As a result, a set of tension waves was induced instead of a single one.
When the ablation happens with the presence of a pre-damage, the laser absorption was localized and the growing of
damage was limited.

Keywords: Photoelasticity, time-resolved imaging, laser-induced shock process

© 2017 Bén quyén thudc Pai hoc Duy Tan

1. Introduction to all the laser machining applications. When the laser
pulse is focused on a target surface, it ablates the material

Laser ablation is a term used to describe the removal of ~ and cuts the surface. If the target material is transparent,
materials using a high intensity laser beam. It contributes ~ laser pulse can be transmitted into the target and the abla-
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tion can happen inside the bulk while the surface remains
intact. In this case, we achieve a very unique process called
laser inner modification, which has many advanced appli-
cations such as 3D data storage, laser marking or laser di-
rect writing technique [1-5].

Laser ablation in transparent materials is induced by
the nonlinear absorption of photon energy at the beam’s fo-
cal area. During this ablation process, extremely high tem-
perature and stress wave can be created and may result in
the structural changes. Most of the studies on inner modifi-
cation used femtosecond laser because its supper short na-
ture can induce non-linear ionization and create structural
change without or with the least thermal effect. Nanosec-
ond laser pulse has not been usually used in the field of
inside modification, despite the fact that they are also ca-
pable to induce this nonlinear effect.

In this paper, we observed the ablation induced by fo-
cusing a single nanosecond pulse inside bulk glass and
epoxy-resin. The custom-designed time-resolved photoe-
lasticity imaging technique was used to observe the in-
duced shock wave during the ablation process.

2. Experimental method

_{_____

Figure 1. Experiment system. BE: Beam expander. P: Polarizer. Q: Quar-

ter wave plate. T: Target. A: Analyzer. L: Lens. BP: Band pass filter. C:
Camera

The ablation process was induced by focusing a sin-
gle laser pulse (1064 nm, FWHM 13 ns) inside a glass
or epoxy-resin block. Epoxy-resin blocks were cut from
epoxy-resin sheet to 30x30x5.8mm>blocks. Glass samples
were prepared from pre-cut glass blocks of 30x30x 5mm?>.
Their surfaces were ground in water using silicone car-
bide papers before being polished until transparent with
diamond suppension. The laser pulse was focused 3 to 4
mm under the target surface by an objective lens of 40 mm
focal length.

The imaging system was based on a pump-probe imag-
ing system with a polariscope employed to observe the
photoelastic images. The set-up of imaging system is simi-
lar to our previous reports [6—13] and only an outline is de-
scribed here. The pump beam (ablation beam) came to the
target from above and was focused inside the target. The
probe beam has the wavelength of 532 nm and was used as
illuminating light. A CCD camera operated in gated mode
was used to capture the images. The photograph taken by
the camera was transferred to a personal computer and then
being treated by image processing program. The delay time

between the pump and probe beam was provided by using
a delay generator system. The polariscope was consisted
from a set of polarizers and quarter plates, and was set to
capture photoelasticity image in both dark-field and bright
field mode. In this imaging system, only one image can be
captured per one laser shot. The measurement, therefore,
was repeated using fresh samples with varying the delay
time between the pump and probe pulses.

3. Results and discussion

3.1. Laser-induced ablation in epoxy resin

200 ns 300ns 400 ns
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Figure 2. Photoelastic images of laser-induced ablation in epoxy-resin.
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Figure 3. Propagation of stress wave induced in epoxy-resin.

Figure 2 shows an observation of laser-induced stress
wave inside epoxy-resin at 40 mJ. The image was photoe-
latic images in bright field mode. In these images, the cen-
ter area shows laser-induced damage and the surrounding
rings represent stress wave fronts propagating from the ir-
radiated area. The damage was not a point but have the
form of a straight line along the laser beam axis. The sur-
rounding rings are the image of laser-induced stress wave.
We can see that several wave fronts are created along the ir-
radiated area when the laser pulse is focused inside epoxy-
resin. The diameters of the wave fronts inside epoxy resin
are quite homogeneous, i.e. all the wave fronts appear to
have the same diameter. This suggests that the energy ab-
sorption started on the same or at very near time instance
along the laser path. The propagation velocity of wave
fronts was investigated by investigating the distance trav-
eled by the rings as a function of time (Fig. 3). The velocity
of the wave front was estimated to be 2.95x10°ms™", which
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is very close to the reported acoustic velocity in epoxy-
resin at room temperature [14].

3.2. Laser-induced ablation in glass

1mm =—

1mm =—

(b)
Figure 4. Photoelastic images of laser-induced ablation in glass (a) with-
out pre-damage and (b) with pre-damage. Pulse energy was 40 mJ.
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Figure 5. Propagation of stress wave induced in glass.

Figure 4 (a) shows an observation of laser-induced
stress wave inside glass at 40 mJ. The images were photoe-
lasticity images in dark field and bright field modes. The
center area is the laser-induced damage formed at the ir-
radiated region. The surrounding rings show laser induced
stress wave. The rings were in bright color in dark-field im-
ages and in dark color in bright-field images. Compared to
the ablation in epoxy-resin, it seems that the damage was
much smaller and circular-like wave fronts were induced in
this case. However, when looking close to the image taken
at an early delay time, we recognized that it seems many
wave fronts were created instead of a single one. Besides,
the wave fronts appear to be not equal in size, implying
that the absorption did not occur at the same time along
the laser axis. The near surface wave fronts look smaller
than that generated at the focal point. This suggests that
the laser absorption started at the focal point and propa-
gated toward the laser source during the irradiation.

Figure 4 (b) shows the laser ablation induced when the
glass has pre-damage. A laser pulse was focused right at
the position of the damage induced by the previous pulse.
Compare to the ablation without the pre-damage, the pho-
toelasticity images show much clearer rings when the abla-
tion was induced with the present of a pre-damage. More-
over, we have one clear single circle ring instead of a set
of many wave fronts with different diameters. The ablation
process was more localized and the growing of damage did
not happen.

Figure 5 shows the expansion of laser-induced stress
wave fronts as a function of time. We estimated the velocity
of the main ring to be 5.64 x 10°ms~" which is almost the
same as the reported acoustic velocity in soda lime glass at
room temperature[15].

Nanosecond pulse laser has not been used much in
the field of inner modification. The main reason is that
the structure induced by nanosecond pulses is always ac-
companied by unwanted damage. One of the reason is the
growing of damage within the irradiation process due to
the long nature of nanosecond laser pulses. However, our
observation suggests that by introducing a pre-damage, we
can make the ablation process more localized and prevent
the propagating of damage.

4. Conclusions

In this paper, we observed the laser-induced ablation
inside glass and epoxy-resin. The custom-designed time-
resolved photoelasticity imaging technique was used to ob-
serve the propagation of induced stress waves. The laser
absorption did not happen at the focus point but along the
laser beam axis in both cases. In epoxy-resin, the laser ab-
sorption happened at the same or very near instance and
the induced wave fronts had approximate the same size.
In glass, the laser absorption started at the focal point and
propagated toward the laser source during the irradiation.
The wave fronts induced near the surface was smaller than
that induced at the focal point. When the ablation was car-
ried out in glass with the presence of the pre-damage, the
ablation was more localized and the propagation of dam-
age did not happen.
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Tém tit

Chuing t6i chiing minh két qua vé dinh 1f ki€u Liouville cho phuong trinh elliptic suy bién —P, su = u”, trong d6 P,z =
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Abstract

We prove the result on Liouville-type theorem for degenerate elliptic equation —P, gu = u”, where Pyg = A + Ayu +
PO IyPAzu, with (x,y,2) € RM x RY x R™ (N; > 1,i = 1,2,3), p> 1 and @, > 0.
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1. M6 dau va két qua chinh

Dinh 1i kiéu Liouville ¢ dién phat biéu ring,
mot ham diéu hoa bi chin trén toan khong gian
phai 1a ham hang. Dinh 1i nay dugc phat biéu lan
dau tién béi by J. Liouville [4] cho trudng hop
dic biét vé ham tuan hoan ddi (doubly-periodic)
trong mot thong cao ¢ Comptes Rendus de I’
Académie des Sciences (Paris, 09/12/1844). Hai
tuan sau d6, ciing trong mot thong cdo & Comptes
Rendus (Paris, 23/12/1844), Cauchy [1] da dua
ra chiing minh dau tién cho dinh li trén. Day 1a
mot trong nhiing két qua nén tang ctia ham diéu

hoa ciing nhu cta Iy thuyét ham bién s6 phtc, va
dugc goi la dinh 1i Liouville.

Vao nam 1981, hai nha toan hoc Gidas va
Spruck [3] da2 m& rong va ching minh dugc két
qué ki€u Liouville cho phuong trinh elliptic nia
tuyén tinh dang Lane-Emden. Gidas va Spruck
chi ra ring, néu p nhé hon sé mii t6i han Sobolev
ps = (N +2)/(N — 2) thi moi nghiém khong dm
trén toan bd khong gian phai dong nhét bang 0.
Dong thdi, hai nha todn hoc trén da st dung két
qua nay, két hop véi ki thuat rescaling (con goi la
phuong phdp bung nd), dé chiing minh udc lugng

Emails: buiducquang@gmail . com (Bli Ptic Quang), phanquochung@dtu.edu.vn (Phan Qubc Hung)
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tién nghiém cua bai todn gia tri bién tuong Ung.

Trong nhitng nim gan day, cic két qui vé
dinh 1i ki€u Liouville tré thanh mot trong nhiing
cong cu manh trong viéc nghién ctiu cdc bai toan
gia tri bién cia phuong trinh dao ham riéng phi
tuyén. Pic biét trong sb do, Polacik, Quittner
va Souplet [5] da phét trién mot cdng cu tong
quat dé€ chitng minh céc udc luong tién nghiém
phd quat ctia cac nghiém dia phuong bang cach
st dung céc két qua kiéu Liouville. Cich chiing
minh ma ho dua ra dua trén ki thudt rescaling, két
hop véi ki thuat doubling. Phuong phap do dudc
ap dung d€ thu dugc cic uéc luong phd quat vé
ki di cua phuong trinh va hé phuong trinh ellip-
tic v6i cac diéu kién t6i vu vé do ting trudng clia
s6 hang phi tuyén. St dung phuong phap trén, ho
con chi ra dudc ring: cdc dinh li vé wéc luong
phd’ qudt va cdc dinh Ii kiéu Liouville la tuong
duong.

Trong bai bdo nay, chiing ta sé& thiét 1ap dinh
1i ki€u Liouville cho phuong trinh suy bién c6
dang

—Popu=u", xR, (1)

& d6 P, 4 1a toan t elliptic suy bién manh
Pog = A+ Ay + x|y Au,

V6i (x,y,7) € RMXRMXRY (N; > 1,i = 1,2,3),

@, >0lacichingsdval < p < N(,;ljz with

Nog = N + Ny + (1 + @ + B)N;. Toan ti nay suy

bién trén hai mit x = 0 va y = 0, vira da dudc

nghién cdu trong cong trinh cua Thuy va Tri [6].
Két qua ctia bai bdo nay 1a dinh li sau:

Pinh i 1. Gid sit | < p < 545, Néu u la

nghiém khong am cua (1), thi u = 0.

2. Ching minh Pinh li 1.1

Ching ta s€ su dung phuong phap rescaling
nhu trong chiing minh Dinh 1i 4.1 ctia [2]. D€ don
gian, ta ki hiéu [, f d€ chi [, f dxdydz.

Ki hitu Qp = By(0,R) X By,(0,R) x
By, (0, R'™*F). Xét cdc ham g, O va yg thoa

man

_r S B t
or(r) = QD(I_Q)’ Or(r) = Q(E)’YR(r) = )’(W),
0,0,y € C*[0,+00), 0 <, 0,y <1,

1
¢,0,y = 1 trong [0, E],go, 6,y = 0 trong [1, +0)

va ton tai hﬁng s C > 0, sao cho ©r, Or, Y thoa
man

dﬂ < 9’ dﬁ < g’ dﬁ < _C , (2)
dr R’ |ds R’ | drt Ritatp

dz()DR C dzé’R < C dz’)/R < C

drr | = RV 1 ds2 |~ R | 42 | = R2(+atp)

3)

véir=|x|,s =yl vat=|z.
Ta ki hi€u

1 1
Iy = /up(goRQRyR)qudydz, véi — + - =1.
P 4
RN

Ta co

P(I,ﬂQOR = Ax‘PR,

PQ,BHR B AyQR,

Pogyr = X" P A vk
V(Z,ﬁ‘ij = (Vx‘;DRa 07 O)a
V(y,ﬁgR = (0, VyeR’ 0),
Vepyr = (0,0, |x|a|)’|ﬁvz7’R)’

6d6 Vap = (Vo Vy, IxI°[yPV,). St dung tich phan
tiing phan,

Ix = — / (P a,ﬁu)(‘PR@R)’R)q
RN

= - / uP g(0rOrYR)!
Qp
+ / uq(PrORYR) ™' Vo g(PRORYR) * Vo pdS
80k
== / ubP a,ﬁ(SDR@R)’R)q,
Qg
G d6 vap = (Vi vy, IX%yPy,) 1a vec-to don vi

ngoai cua v6éi 0Qg V6i v, = (vi,...,vy), Vy =
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(VN1+17 cees VN1+N2)9 V. = (VN1+N2+17 cees VN)' Tu (2)

va (3), ta co

_ , Ni—-1,
I < —/qMQD;Ig 1(QR?’R)Q(SDR + lr ©r)
R
_ L, Np—1
- / qub’t (pryR)1(6) + 2s %)
2R
_ , N3—1,
- / quixlP PPy (orbR) (v + = —R)-
2R
Suy ra
I < R u (PrOryR)"
R
1 1
q
< £ /up [(SORQR)’R)p(q_l)] /1
<@
\Zr R
1 1
C p q
< 7 /u” [(prOrYR)!|dxdydz /1
\Zr R
C 1 N
= SR )

3 d6 g = Qg \ (By,(0,R/2) X By,(0,R/2) x
By, (0, R'*/2)). Do do, tit (4) ta thu dugc

-1 C Yap  C 1 Nagp
[ — Nop(1-3) _ (Nap=2-—7)
I, " < RzR @ = RzR r’ =CR P,
\ N (&)
A aB s aB
Neul < p< Nop2 thi Nog —2 — - < 0.

Cho R — oo, tur (5) suy ra

I= / u” < lim € RN 255 Z g
R—o0
RN
Do d6 u = 0.

Néu p = NZ;‘fz, tif (5) ta suy ra Iy is bi chin

déu theo R. Mit khac,

/ u” [(prOryr)?!] = / u” [(erOrYR)?]

R QR

- / u” [(rOryr)?] — 0

Qg2

khi R — oo. Suy ra,

I:/MPIO,

]RN

vadodou = 0.
Dinh Ii dugc chiing minh.
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Tém tat
Bai béo trinh bay hai phuong phap thuong dudc st dung trong thiét ké va phan tich cot bé tong cbt thép, gdm phuong
phap biéu dd tuong tic va phuong phdp gan dung. Cot c6 mét ct chit nhat va chiu nén léch tim xién. Tiéu chuin st dung

12 tiéu chuédn Viét nam TCVN 5574:2012. Két qué tinh todn dudgc so sanh gitta hai phuong phap cho phép riit ra mot sd
luu y cho phuong phdp gan diing trong qua trinh st dung.

Tir khoa: Cot bé tong cbt thép; nén léch tam xién; phuong phap gan ding; biéu db tuong tic; hé sé quy doi.
Abstract

This paper presents two methods usually used in design and analyis of reinforced concrete columns, including interaction
diagram method and approximate method. The columns are of rectangular cross section and under compression with
eccentricities in two planes. The calculation follows the Vietnamese Standard TCVN 5574:2012. The obtained results
allow to compare the two methods and some attention can be retrieved for practice use.

Keywords: rectangle reinforced concrete column; eccentricity in two planes; approximate method; interaction diagram;
converted coefficient.
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1. M6 dau lam viéc theo hai phuong. Trong mot sb trudng
hgp thi do 1éch tdm theo mot phuong 1a kha nhé
va c6 thé coi nhu tinh toan theo ciu kién chiu nén

léch tim phang dé don gian trong viéc thiét ké.

CAu kién bé tong cbt thép (BTCT) chiu nén
léch tam xién 12 mot trong nhitng loai cAu kién
phd bién trong cong trinh xdy dung. Mic du

nhiéu két cAu dudc don gian héa va dua vé so Bai toan tinh toan cdt chiu nén Iéch tim

dd tinh toan trong mit phang, vi du nhu khung
phang, tuy nhién thi trong thuc té, ciu kién van

ph:flng dbi v6i cot mit cat chit nhat coi rﬁng truc
trung hoa chi dich chuyén theo mdt truc quén tinh
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chinh trung tAm ctia mit cit. Do tinh don gidn
ctia bai todn ndy ma c6 thé thiét 1ap cac cong thiic
giai tich mot cach tudng minh, hodc néu c6 phéi
gidi cdc phuong trinh dang an thi dang phuong
trinh ciing sé don gian d€ tim ra dugc ham lugng
thép théa man yéu cau vé mit do bén. Dbi vé6i
cAu kién chiu nén léch tim phang, ciing c6 thé
thiét 1ap cac biéu do tuong tac dé ki€m tra, thiét
ké thép [1]. Viéc st dung biéu dd tuong tac, biéu
thi kha niing chiu luc cta ciu kién, thé hién su
tuong tac 1an nhau gitta kha ning chiu md men
udn va luc doc, cho mot hinh anh truc quan vé
kha niing chiu luc cia ciu kién cot BTCT.

Tuy nhién d6i véi cAu kién chiu nén léch tam
xién, truc trung hoa c6 thé & mot vi tri bt ky
trén mit cat. Thong thuong khé cé thé thiét lap
dudc cac cong thic tuong minh mdt cach chinh
xdc d€ tim ra ham luong thép. Cac phuong trinh
néu c6, thuodng 1a dang 4n, phu thudc nhiéu thong
s6 nhu: vat liéu, thong sd mit cit ngang, cach
sap xép, bo tri thép trén tiét dién, vi tri dudng
trung hoa. Trong tiéu chuan TCVN 5574:2012
[3] c6 goi y mot sd cong thiic tinh todn, tuy nhién
viéc stt dung truc tiép tuong ddi phiic tap. Mot sb
tiéu chuin ctia mot sd nudc trén thé gidi nhu tiéu
chuan Anh (BS 8110)[5], My (ACI 318) [6] da
xdy dung cdc cong thifc gan diing cho ciu kién
chiu nén léch tam xién bang cich quy déi sang
nén léch tim phéang bang cach xem xét phuong
nguy hiém dé€ tinh todn, tir d6 suy ngudc lai cho
nén léch tim xién. Tham khdo cac tiéu chuin nay,
trong tai liéu [2], GS. Nguyén Dinh Céng lap
ra quy trinh tinh todn gin ding theo tiéu chuin
Viét Nam va dua ra hé s6 quy d6i cbt thép dit
tap trung sang cbt thép phan bd theo chu vi 1a
k = 0.4. Tuy nhién, gi6i han ap dung cuia cac
cong thiic gan ding nay 1a ti s6 gitta hai canh clia
cot1a tir 0.5 dén 2.0, dong thoi cbt thép phai phan
bd déu theo chu vi hoic tap trung nhiéu trén canh
b 1a canh quy uéc dudc trinh bay 6 muc 2.2.

Trong nghién ctiu nay, chung toi su dung
phuong phap biéu dd tuong tac, thiét 1ap dua trén
nén ngoén ngit 1ap trinh Python [4] nhim thiét ké,
tinh todn. Phuong phép biéu do tuong tac 1a mot
trong nhiing phuong phap dudc coi la chinh xac
nhét. Tir két qua nay, ching t6i so sanh va kiém
chiing phuong phap gan diing nham danh gi tinh

chinh xdc trong qua trinh st dung.

2. Ly thuyét cic phuong phap tinh toan

2.1. Pinh nghia cdu kién chiu nén léch tam xién

Nén 1éch tam xién la truong hdp nén 1éch tdm
ma mit phang udn khong chifa truc ddi xing cta
tiét dién. Goi hai truc dbi xdng ctia tiét dién 1a
Ox va Oy, kich thudc cac canh cia cot theo cac
phuong x,y 1an lugt 1 c,, ¢,. Géc gitta mit phang
udn va truc Ox 1a @,. Néi luc doc truc 1a N, md
men udn M c6 thé phan thanh hai thanh phan tac
dung trong hai mit phang chia truc Ox va Oy la
M, va M, (Hinh 1).

M, = M.cosa,, M, = M.sina,. (1)

A\
Clo) X

Hinh 1. Noi luc tiét dién cot chiu nén léch tim xién

D€ thiét ké hodc tinh toan kiém tra bén, c6
thé st dung phuong phap gan ding hoic theo
phuong phap biéu d6 tuong tac. Cac 1y thuyét
trén sé dudc tom tat ngan gon trong phan dudi.

2.2. Phuong phdp gan ding

Phuong phdp gan ding dua trén viéc bién déi
truong hop nén léch tam xién thanh nén 1&€ch tam
phang tuong duong dé tinh cbt thép. Ly thuyét
tinh toan dugc trinh bay ky trong tai li€u [2].
Diéu kién dé ap dung phuong phdp gan diing 12
0.5 <2< 2, véi cbt thép dudc dit theo chu vi
hoic tap trung nhiéu trén canh b. So d6 khbi clia
phuong phdp gan ding dudc thé hién trén hinh 2.
Trong phucng phdp trén, hé sd k trong biéu thiic
tinh todnA,, dudc goi 12 hé s6 quy ddi cot thép tur
tap trung sang phan bd theo chu vi. Tai liéu [2]
khuyén nghi 14y hé s6 k = 0.4.
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Hinh 2. So dd khdi phuong phép gan diing

2.3. Phuong phdp biéu dé tuong tdc
2.3.1. Mt biéu dé twong tdc

V6i nén 1éch tam xién kha nang chiu luc duge
bi€u dién thanh mit biéu do6 tuong tic. DS 1a mot
mit cong thé hién theo ba truc Ox, Oy, Oz. Truc
diing Oz thé hién gia tri luc nén. Céc truc ngang
Ox va Oy thé hién kha momen M * x; M * y.
Mbi diém trén mit biéu dd dudc xac dinh bdi
ba toa do x,y,z thé hién cac ndi luc tuong ung
M * x, M =y va Nz (Hinh (3)).

Z(Ngh)
C

OK Kx

DKy
O
Dx x(M*x)
Dy \
y(M*)

Hinh 3. Biéu do tuong tc cot nén léch tim xién

Ky hiéu C, Dx, Dy la giao di€ém cic truc véi
miit bi€u d6. CDx 1a dudng cong tuong tac phang
phuongOx ting v6i N va Mx(My = 0). CDy la
dudng cong tuong tac phang truc Oy tng véi N
va My(Mx = 0). Xét mit phang ngang (@) song
song vdi truc xOy, mit phang nay cat trucOz tai
OK \ng véi luc nén N. Giao tuyén clia mit (a)
v6i mit cong biéu do tuong tic 1a dudng cong
DK.DK, v6i DKx € Ox, DKy € Oy.

2.3.2. Phuong phdp xdy dung biéu do tuong tdc
cOt chiu nén léch tdm xién

Pé xay dung mit biéu do tuong tic ta dua

vao hinh dang va kich thu6c vung bé tong chiu

nén. Vé hinh dang sé& c6 5 trudng hop (khi luc

nén nam & géc phan tu thi I): viing nén hinh tam

gidc, hinh thang loai I, hinh thang loai II, hinh
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Hinh 4. Hinh dang ving bé tong chiu nén

ngii giac va toan bo tiét dién chiu nén (Hinh 4).
Khi viing nén c6 luc nén dit & géc phan tu khac
thi chi can xoay hé truc 1a c6 thé dua vé 5 dang
vung nén nay.

So d6 tinh toan cua tiét dién chiu nén léch
tAm xién dugc thé hién trén hinh 5. Truc U — U
la truc song song véi truc trung hoa va di qua
mép chiu nén nhiéu nhét, chiéu cao ving nén x
12 khoang cach tif truc trung hoa dén truc U — U,
hei 12 khoang cach tir thanh thép thi i dén truc
U-U.

Ung véi mbi ving nén cho trude ta sé tinh
dudc dién tich bé tong ving nén A,, di€ém dit
hop luc bé tong ving nén va ting suit trong cic
thanh thép o ; tli d6 ta xdc dinh toa d0 mot diém
ctia mit biéu d6 tuong tac bang cach 13y tdng hop
luc 1én truc Oz va momen cua cac hdp luc 1én cac
truc Ox, Oy theo cac cong thic (2),(3),(4). Thay
ddi kich thudc tng véi tiing hinh dang clia bé
tong vung nén ta cé mat cong tuong tac cua cot
chiu nén léch tam xién.

Hinh 5. So d6 tinh ctia cdt chiu nén 1éch tim xién

N. = R, — ) oya; @)
M = RyApx) — Z T 5iiX; (3)
Mj = RyApyy, — Z T 5idii 4)

trong do x;; y;- toa do thanh thép thu i; x,; y,- toa
dd trong tam vung bé tong chiu nén; A,; a;- dién
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tich vung bé tong chiu nén va dién tich thanh
thép thi i; o 12 ing suit trong thanh thép thi
i , theo TCVN 5574:2012[3], o dudc tinh theo
cong thic thyc nghiém (5):

T scu (g . 1) (5)

trong d6 w = a — 0.008R,(a = 0.85 ddi véi bé
tong ning), o, la Ung suét gidi han cla cbt
thép chiu nén (truong hdp binh thuodng oy, =
400M Pa), & = x/hy;, x 1 chiéu cao viing nén so
v6i truc chuan U — U (truc song song véi truc
trung hoa di qua mép chiu nén nhiéu nhit), 4, 12
khoang cach tif thanh thép thii i dén truc U — U.

Khi tinh o; theo cong thiic (5) can luu y diéu
kién —R,. < 0 < R,. Néu o;; < —R,, thi ldy
o5 = Ry, néu o > R, thi liy o; = R,. St
dung cdc cong thic trén c6 thé xay dung biéu dd
tuong tac khong gian cho mot tiét dién khi biét
cdc thong s vé kich thudc ctia mit cat, phan bd
thép, duong kinh thép.

Vidul

Cho tiét dién cot chiu nén léch tAm xién c6
céc thong sb sau: ¢, X ¢, = 400 X 500(mm?),
bé tong B20, cbt thép CII, téng sb thanh thép
n = 16, dudng kinh thép ¢ = 20 phan b6 déu
theo chu vi, a = 50(mm), oy, = 400MPa. Vé
miit bi€u do tuong tic dng véi cac sb licu trén.

St dung ngdn ngt Python 14p trinh [4] khi
cho c4c tham sb6 ving nén thay ddi tGng vé6i 5
trudng hop, ta c6 két qua dugc thé hién trén hinh
6,7.

2.3.3. Mat cdt ngang biéu do tuong tdc

V6i mbi ham lugng cdt thép cho trude, khi
biét su phan b ciia cdt thép, ta xay dung cic ho
mit cong biéu do tuong tiac (M*x, M*y, Nz) nhu
hinh 8.

Xét t6 hop noi luc (Mx, My, Nz) ding tinh
cbt thép cho cot, diung mit phang song song
v6i mit phang Oxy, c6 cao dd bang Nz cit ho
mat cong tuong tac (M*x, M*y, Nz) ta dugc giao
tuyén 12 mit cit ngang nhu hinh 9. T8 hop noi
luc (Mx, My, Nz) sé dudc biéu dién bang diém
P (Nnxeox,Nnyeoy) trén hé truc OM*xM*y. Ham
lugng cbt thép tinh todn u'" cho t& hop ndi luc

da cho chinh la ham lugng tng v6i dudng cong
(M*x, M*y, NZ) gan nhit bao ngoai diém P.

Hinh 6. Tap cc diém trén mit biu d6 tuong tac cho vi du
1

Pwong cong twong tac M*x va M*y

350 4 — Dwong cong (Mx*, My*) trng v&i Nz=1000.0(kN) |J
250
E
= 200
2 N S S
¥> !
= 150 }
|
I
|
I
|
I
0 L L L L L L
0 50 100 150 200 250

M*x(kNm)

Hinh 7. Mit cat ngang biéu dd tuong tac vi du 1 tng véi
Nz = 1000(kN)
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Hinh 9. Mt cit ngang ho biéu do tuong tic dng véi cao do
Nz.

3. Vi du khao sat

3.1. S6 liéu tinh todn

S6 liéu tinh toan khao sat 30 cdt ¢ kich thudec
400 x 600(mm?), chiéu 1ai 6.5(m), hé sb chiéu dai
tinh toan ¢ = 0.7,05, = 400M Pa. Noi luc ting
vGi cac cot duge cho trong bang 1. Vat liéu bé
tong B20, cbt thép CI1. Ham luong thép sé dudc
tinh todn theo phuong phap gan diing (PP — GD)
va phuong phap biéu do tuong tac (PP — BPTT)
da trinh bay ¢ muc 2.2 va 2.3. Viéc tinh toan dugc
xay dung trén ngdn ngt Python[4].

3.2. Két qud tinh todn

Céc di liéu trén dudc phan thanh 3 nhém dé
tinh toan nhu dudi day:

e C1+C10: tinh toan theo truong hdp nén
léch tam 16n.

e C11+C20: tinh toan theo trudng hgp nén
léch tam bé.

e C21+C30: tinh toan theo truong hgp nén
ding tam.

Hinh 10 minh hoa tinh toan c6t C2 bang phuong
phép biéu do tuong tic. Trén hinh nay, s lidu
bi€u dd tuong tic ducgc vé tuong ting v6i ham
luogng cot thép tir 0.8 % dén 2.2%. Biéu dién noi
luc 1én biéu dd nay, ta thiy duong c6 ham luong
u; = 1.267 % 1a dudng bao ngoai gan diém noi
luc nhit. Xin nhac lai rang noi luc biéu thi § d6
thi nay 13 ndi luc da dugc bién d6i c6 xét dén yéu
t6 ubn doc ctia cot.

§ Le8 DUONG CONG TUONG TAC M*x VA M*y
F——m=2.2% T T T T

——li=T733 : :
(=
= L1.578 C2(400x600)
4|l =—{i=Tazz = 1.267(%)
——{=Tz57
— : :

1 1 1 1 ) 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0
M*x(Nmm) le8

Hinh 10. Ho cac dutng cong tuong tic M = x, M =y cot C2

Hinh 11 biéu thi két qua tinh todn toan by cic
cot trong bang 1, trong d6 c6 so sanh két qua ham
luong thép gitia tinh toan dudc theo phuong phap
gan ding va theo phuong phap biéu do tuong tac.
Tir két qua nay, c6 thé rit ra mot s6 nhan xét sau:
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Bang 1. Bang noi luc tinh thép cho cot.
Cy Cx P My  Mx cy Cx P My  Mx
mm mm kN kNm kNm : mm mm kN kNm kNm
Cl1 600 400 1100 170 160 C16 600 400 1900 230 160
C2 600 400 1100 200 160 C17 600 400 2000 240 150
C3 600 400 1200 150 130 C18 600 400 2000 250 140
C4 600 400 1200 190 130 C19 600 400 2200 180 150
C5 600 400 1300 150 140 C20 600 400 2200 200 140
Cé6 600 400 1300 200 140 C21 600 400 2400 120 120
C7 600 400 1400 170 150 C22 600 400 2400 150 120
C8 600 400 1400 200 150 C23 600 400 2600 170 100
C9 600 400 1500 170 160 C24 600 400 2600 190 100
C10 600 400 1500 200 160 C25 600 400 2800 130 120
C11 600 400 1700 200 150 C26 600 400 2800 150 120
C12 600 400 1700 220 150 C27 600 400 2900 140 120
C13 600 400 1800 230 140 C28 600 400 2900 160 100
C14 600 400 1800 240 140 C29 600 400 3200 120 100
C15 600 400 1900 220 180 C30 600 400 3200 150 110

BAN9 SO SANH,HAM LU’QNG THEP TH,EO PPGB va BETT BANG SO SANH SAI SO GIU’A PPGD va BDTT

e®e PPGD . 8O0r—r—rTTr T T T T T T T T T T T T T T T T .
3.0H ame PP BOTT o ] O I O 3 Léch tam Ion
o ® ® I S S ZZ1 Léch tam bé

o o R | I I =1 Dung tam
Sy o o | TR | AN S S S SO S S S S S S S
5 oo . 60 ) ) SR NS SO SO S O SO S FA i
@ o® L] L] S
S 50l.® ° am_am o T T Al
= pars R P AR O O BN R N
5 o 50 7 :
o LY [ -. [ ] — T M
] 3 s :
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Hinh 11. Ham lugng cbt thép tinh theo PP — GD va o
1234567 8910111213141516171819202122232425262728293031
PP - BDTT Cot (C1-C30)

e Thép tinh toan theo phuong phip gin Hinh 12. Sai s6 gitta PP — GD va PP — BDTT
ding, stt dung hé s6 k = 0.4 ludn cho két
qué an toan hon so véi phuong phap bi€u

dd tuong tc. Tu cac ket qua trén hinh 12 ta thay rang sai soO

trung binh ctia cot C1 dén cot C10 khi tinh todn
e Cic cot tit C21 dén C30 khi tinh ton theo  theo hai phudng phdp 12 59.4, c6t C11 dén C20 Ia
hai phuong phap cho két qua gan nhau hon. ~ 48.4%, cot C21 den C30 la 22.1. Nhu vay khi cot
chiu nén dung tam sai sO gitia hai phuong phap
Hinh 12 thé hién sai s& (SS) gita PPGP va 12 bé nhat.

PP — BDTT . SS dudc xdc dinh theo cong thic Hinh 13 thé hién hé s6 quy déi k ting véi tiing
sau: cot. Hé so nay dudc tinh trén co s§ cong thiic (7),

trong d6 ASP x 0.4 1a dién tich thép khi tinh theo
AGD — ABDTT truong hop nén phing (da quy ddi) theo phuon
ss =2 " 00% ©) dng hdp nén phang (da quy doi) theo phudng
ABDTT phap gin dung.
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ASP x 0.4
= ABDTT (7

Hé s6 quy ddi trung binh k tinh theo trudng
hop 1éch tAm 16n, 1éch tAm bé va ding tim lan
lugt 12 0.63,0.59 va 0.49. Tai liéu [2] dung chung
hé sb k = 0.4 12 khd an toan, mdt s trudng hop
din dén hoi lang phi. Do d6 trong qua trinh thiét
ké dé tiét kiém thép tuy trudng hdp cin nhéc ting
hé sb k 1én.

0.80—HE SO QUY POI TU PHAN BO THEP TAP TRUNG RA CHU VI

Hé sé quy dbi k
© o o o o o
w w ()] o ~ ~
o w o w o w
| |
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T
[ ]
[ ]
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o

i
5 10 15 20 25 30
Cot (C1-C30)

Hinh 13. Hé s6 k

4. Két luan

Trong nghién cifu nay, ching toi da thiét 1ap
mot chuong trinh thiét ké thép cho cot BTCT miit
cat chit nhat chiu nén léch tim xién dua trén ly
thuyét bi€u do tuong tic. Chuong trinh c6 thé
tinh dién tich cbt thép dua vao thong tin noi luc,
thong sb mit cit ngang, vt lidu, cach bd tri va
dudng kinh thép, chiéu cao cot, hé sb chiéu dai
tinh todn bang viéc doc file tu dong. Két qua tinh
toan theo phuong phép biéu do tuong tac dudc
th€ hién truc quan. Chuong trinh tinh todn da dp
dung thiét ké thép cho mdt s vi du cu thé, trong
d6 cac cu kién dugc khao sit cho ba trudng hop:

nén léch tam I6n, nén Iéch tam bé va nén dung
tam. So sanh vé6i két qua tinh toan theo phuong
phdp gan ding dé xut trong tai liéu cda [2], ¢6
thé thiy:

e Phuong phép gan diing cho két qua kha an
toan, sai sd trung binh ctia PP — GD va
PP — BDTT la 43.8%. Truong hgp tinh
theo nén ding tam cho sai sb it hon céc
truong hgp con lai.

e Hé sb k quy ddi thép tit nén 1éch tim phang
sang nén léch tAm xién lay bang 0.4 1a kha
an toan, nhiéu khi lang phi cho mot sb
truong hdp, vi du truong hgp nén léch tim
16n.

Phuong phép dung biéu do tuong tic dé tinh cot
thép cho két qua chinh x4c hon phuong phap gan
ding, tinh dudc cho moi kich thudc tiét dién, moi
su phan bd cbt thép tuy nhién khdi lugng tinh
toan kha 16n va phic tap can dén su hd trg cla
ngon ngt 1ap trinh.
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Tém tit

Thubc c6 ban chét 1a cic oligonucleotide (oligomer, ON) di va dang dudc nghién ciiu, phat trién tao thuéc méi cho diéu
tri ch6ng virus [1], khdng khuén, cdc bénh lién quan di truyén, ung thu [2,3] va nhiéu bénh khac [4-7] & ngudi trong ba
thap ky qua. D6i tugng nghién citu thong thudng 1a cic doan oligonucleotide ngin (kich thudc khoang 15-30 nucleotide)
c6 kha ning tic ché su san sinh protein ctia gen dich mot cach dic hiéu. Su bo sung ctia ON 1én tién mRNA (tién RNA
thong tin) sé cai bién qu4 trinh chin héa va phuc hdi cdc dot bién hoic ngudc lai loai bé viing phién ma va 1am thay ddi
muc biéu hién ctia gen dich ra protein. Trong mot co ché khac, thudc NA (nucleic acid) bam bd sung 1én cic mRNA hoat
dong cta gen dich, xic tic qua trinh phan hiiy cic mRNA va lam cam gen. P€ dugc cip phép, mot thude ¢ ban chat
oligomer trai qua nhiéu khau tir thiét ké trinh tu, cai bién héa hoc, nghién ciiu co ché tic dung, tic dung dudc ly ciing nhu
céc phéan ing phu. Trong cdc budc nghién ciiu, cii bién héa hoc 1a khau then chdt va hét siic quan trong, vi vy, trong bai
bdo nay chiing t6i trinh bay tdng quat cic nghién cifu cai bién trén cc oligomer theo dinh hudng phat trién thube.

Tir khéa: oligonucleotide, nucleic acid, cai bién héa hoc.

Abstract

Oligonucleotides (ON) have been discovering and developing as new type of drugs for treatment of viral and bacterial
infections, genetic-relative diseases, cancer and the others on human in last three decades. The candidates in studies
generally are short oligonucleotides, with 15 to 30 nucleotides in their sequences, those are able to depress targeted
protein expressions specifically. The complementary binding of ON to targeted pre-mRNA would alter the maturing
process and recover mutation or remove exon(s) of mRNA and thereby change the expression level of targeted protein.
An other mechanism, ON binds to complementary active mRNA, triggers mRNA degradation process and silences the
targeted gene. In development of drugs, one oligonucleotide undergoes a series of steps including designing, chemical
modification, pharmacological and side-effect investigations. Among those steps, chemical modification is a key and very
important step, so that, we here review the ON modification for the drug developments.

1. Gidi thiéu su phat hién co ché diéu hoa gen bdi cac doan
RNA nhé (miRNA), su hoan thanh du an genome
ngudi va su du doan 30% sb gen trong co thé
ngudi dudc diéu hoa miRNA [10], cic nghién
clfu phat trién thuéc NA di thu hdt nhiéu nha
nghién ciu va dat dugc nhiing thanh tyu budc

Hudéng nghién ciu thubc oligonucleotide
dugc danh du su khéi dau khi Irant va Wein-
traub (1984, 1985) cong bd kha niing tic ché biéu
hién gen cua cac doan antisense-oligonucleotide
ngoai lai & sinh vat nhan chuén [8,9]. Clng véi
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dau. Co ché hoat dong ctia thudc ON khéc véi co
ché hoat dong ctia thudc truyén théng (phan 16n
thubc truyén thong tic ché tam thdi su hoat dong
clia protein), c¢6 thé tic ché triét dé€ su hoat dong
clia mot protein xac dinh. Su tc ché chi xay ra
dbi v6i gen dich ma khong anh hudng dén cac
protein khac cling nhu c6 thoi gian tic dung lau
dai gitip cho bénh nhan gidm s6 1an dua thudc
vao cd thé.

Bazo'nito Bazo nito
= E .—Y‘J ; - Hfr ) -
=5 Bazo'ni to 5 . BN 5 o BN
a a 1 4 1
-g' 3 2 2 2
a CI)‘_[-G "? OH
= .~
3 o=r—0 3 oxy o=p—0
o . 50Xy evenee- -0
3 O\;)Jj \\rfrr
.

&

Hinh 1. Cic vi tri cai bién trén mot don phan cta nu-
cleic acid: Khung phosphodiester (nguyén t phospho, hai
nguyén ti oxy khong tham gia lién két, va hai nguyén ti
oxy trong lién két phosphodiester), vi tri 2’ trén phan ti
dudng, vong dudng, va cac bazo ni td

Céc thudc ON c6 ban chit héa hoc tu nhién
rit kém bén trong mdi trudng nudi ciy té bao,
trong té bao chit, trong mau va trong dich mo
[11,12] do bi phan huy bdi cac enzyme nuclease.
Dong thoi, khung dudng phosphate ctia nucleic
acid (NA) tich dién 4m & pH sinh ly da han ché
kha ning xam nhap cda thubc vao bén trong té
bao. Thém vao do6, tinh khong dic hiéu tuyét dbi
va su kich ting mién dich cua céc oligomer 1a mot
khé khin khic can vuot qua. Vi vay thube NA c6
ban chit héa hoc tu nhién (khong thay ddi héa
hoc so v6i NA cua sinh vat) khong ¢6 hiéu qua
diéu tri. Cac cai bién héa hoc trén céc oligomer
(dugc thiét k& 1am thudc) da dudgc nghién cifu va
phat trién d€ khac phuc cac han ché trén va xa
hon nita cdc céi bién dugc thuc hién dé€ nang cao
su phu hop ciu tric-tdc dung dudc ly ctia ON.
Hau hét cic thanh phan ciu tao chinh cta nu-
cleic acid déu c6 thé dudc cai bién (Hinh 1). Pau
tién 12 su cai bién khung phosphodiester ctia NA
bing nguyén t6 hoic nhém nguyén t khéc, theo
d6 mot gbc oxy hoiic ca hai gbc oxy cia nhém
phosphate khong tham gia lién két trong khung
dugc thay thé. Nguyén td phospho va nguyén t6
oxy tham gia lién két ctia khung ciing c6 thé dugc
thay thé bsi nguyén t6, nhém héa hoc khac. Thit

hai, su cai bién dudgc tién hanh trén vi tri carbon
2’ cua vong dudng pentose tao nén dang halogen
héa hoic tao manh nhanh thong qua cau nbi oxy
tai vi tri ny. Thii ba, su cdi bién tao nén dang NA
“bi khoa” (LNA, locked nucleic acid), trong do
ciu ndi dudc tao ra gitta vi tri C2° v6i C4’. Cac
nhém cau ndi khdc nhau ciing tao nén cic dic
tinh khac biét ctia cac oligomer. Mot s6 nghién
ctiu khic da cai bién dang duong 5 canh thanh
duong 6 canh.

2. Su cai bién tong hop Oligonucleotide trén
khung phosphodiester

2.1. Thay thé oxy khong tham gia lién két ester
cia gbc phosphate bang nhom héa hoc khdc

Su tong hop héa hoc cic nucleotide mang
nhom phosphorothioate (Hinh 2) dugc nghién
clu, phat trién vao nhiing nim 1975-85 [13-
16]. Su thay thé oxy bang luu huynh thay
ddéi mot sd dic tinh héa 1y cha oligomer nhu
kém tan hon, mang tinh axit manh hon. Su
cai bién gitip cac “phosphorothioate oligonu-
cleotide” (PS-ON) khang lai cac enzyme nucle-
ase, bén hon trong dung dich, trong dich thé va
bén trong té bao, kéo dai thdi gian ban di va
nang cao tac dung dugc ly [17-20]. Khi thay thé
chi mot nguyén ti oxi bang luu huynh, cic nha
nghién cttu gip kho khin trong diéu khién viéc
tao thanh cac dong phan héa hoc khac nhau. Pa
c6 nhiéu nghién cifu cii thién sy tao thanh cda
dong phan mong mudn [21-23]. Pén nay phos-
phorothioate ON la dang phd bién nhét trong céc
nghién ctiu phét trién thudc [24]. Fomivirsen (tén
thudc: Vitravene) dudc Cuc quan ly Thuc phim
va Dudc phdm Hoa Ky (FDA) cip phép nim
1998 1a mdt oligonucleotide co kich thude 21 nu-
cleotide dudc cii bién v6i phosphorothioate trén
toan bd 20 lién két [25]. Day 1a thé hé dau tién
cia thudc NA trong qua trinh phat trién. Dang
phosphorodithioate (PS2-ON) (Hinh 2), thay thé
ca hai nguyén ti oxi trong gbc phosphate bing
Iuvu huynh [26,27], kém tan trong moi trudng
axit, dong thdi mach ON cang dai tinh tan cang
giam.

Tuy nhién, c6 mdt s6 nghién cifu cho thiy
hiéu qud tic ché virus HIV ctia PS2-ON t6t hon so
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v6i PS-ON [27,28]. Ngoai viéc su dung nguyén
t luu huynh 1am nhém thé, cdc nha nghién citu
ciing da st dung nhém “—~BH;” dé tao ra dang
boronate [29] (Boranophosphate, BP-ON) (Hinh
2). Boranophosphate khong lam thay doi do tich
dién cua ON tu nhién [30] nhung Iam giam tinh
tan ctia ON [31] (gidng nhu cai bién bang luu
huynh). Su téng hop BP-ON gip kho khiin trong
t6ng hop chudi kéo dai [32] va dang dudgc tiép
tuc tdi wu héa [33-35]. Dang methylphosphonate
(MP-ON, Hinh 2) ciing da dugc tong hop thi
nghiém [36]. Hon thé nita, gbc oxy khong lién
két c6 thé dugc thay thé bdi mot nhém héa hoc
lién két v6i phospho thong qua gbc ni to (Hinh
2) [37]. Cac nhém hoéa hoc nay c6 thé 1a N-
(2-methoxyethyl) [38], N-morpholino va N-(N,N
dimethylaminopropyl) [39]. Tuong tu nhu thay
thé nguyén ti oxi bang luu huynh, su thé nhom
amin cling mang lai kha niing khang Dnase huyét
[19].

e N e N o N e
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Phosphorothioate Boranophosphate
(PS-ON)  Phosphorodithioate  (gp.ony  Methviphosphonate  Reil: k=~ AN
(PS,-ON) (MP-ON) N-(N,N dimethylaminopropyl)-

/
Hinh 2. Cic cai bién trén hai nguyén ti oxy khong tham
gia lién két ester

2.2. Thay thé nhom hydroxyl tai vi tri C3’, hodc
C5’ cia duong bang nhom amin

Su thay thé nhém “-OH” bing nhém amin
¢ vi tri C3° cia dudng c6 thé bdo vé nucleotide
& dau 3’ ctia oliogonucleotide khdéi su tin cong
cua 3’-exonuclease. Khi nhdm amin nay tham
gia lién két ester v6i 5°- phosphate trong qua
trinh tong hop chudi sé tao thanh dang N3’-P5’
phosphoroamidate ON (3’N-ON, Hinh 3). Dang
3’N-ON dudc ddnh gid 12 mot dbi tuong tiém
ning trong nghién ciiu phat trién thube [40-42].
C6 rat nhiéu nghién ctu tap trung t6i uu hoa su
tong hop céc oligonucleotide dang nay [43-45]
va ¢6 thé tong hdp vdi ludng du 16n cho cdc thi
nghiém in-vitro cting nhu in-vivo [46,47]. Cac
oligonucleotide dang 3’N-ON da va dang dudc
st dung trong cdc nghién ctu phat trién thudc
[48], chi yéu theo hudng tic ché ung thu thong

qua tac dong truc tiép 1én enzyme telomerase.
Pai dién cia nhém nay 1a Imetelstat, mot dang
cai bién két hop 3’N-ON va PS oligonucleotide
(13 Nu) lién két v6i lipid [49,50]. Khéc vé6i co ché
tac dong thong thuong ctia thude NA (thdng qua
su bo sung véi RNA clia gen dich), Imetlstat 1a
thubc tc ché canh tranh 1én trung tAm hoat dong
clia enzyme telomerase. Thubc nay dang dugc
nghién cuu trong cac pha tht nghiém lam sang
[51]. Tuong tu nhu vdy, gbc “-OH” & C5° clia
dudng trén nucleotide dudc thay thé bdi nhém
amine va lién két v6i phospho tao nén dang 3’P-
5’N (5’N-ON) [52] (Hinh 3).

o o o H NH OH NH H
| | |
c‘-)«z :i-:NH,- l‘::NH,'
[} HN HN

| |
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R A

30— N (3N-ON) 5'O—s N (5N-ON) Formacetal Ribonucleic Deoxyribonucleic

guanidine (RNG) guanidine (DNG)

Hinh 3. Cic cai bién gbc phospho va oxy trong lién két
phosphodiester

2.3. Thay thé phospho bdng carbon tao dang
formacetal cua ON

Dang formacetal (Hinh 3) ctia oligonu-
cleotide dudgc Matteucci tdng hop dau tién vao
nim 1990 [53]. Dang cai bién nay 1am cho cic
oligomer khong mang dién tich am (6 pH trung
tinh) nhu céc oligomer ty nhién. Tuy nhién, viéc
khong mang dién tich am it 4nh hudng dén céc
ddc tinh cia RNA oligomer trong khi anh hudng
16n dén cac DNA oligomer [54]. Cac nha khoa
hoc gip khé khin trong téng hop chudi dai
gdm nhiéu lién két formacetal nén cic oligomer
thuong chi dugc cai bién & mot vai lién két nhit
dinh véi dang nay cung su két hop mot hoic
nhiéu dang cai bién khéc trén cing mot oligomer
[55,56].Dang cii bién xa hon theo huéng nay, cic
nguyén td oxy trong lién két diester ctia khung
duong tiép tuc dugc thay thé bdi cdc nhém amine,
dong thdi hai nguyén ti hydro dugc thay thé
bing nhém “=NH2” tao nén cac Nucleic Guani-
dine (dang guanidine, NG-ON, Hinh 3). Ca de-
oxynucleic guanidine (DNG) [57] 14an ribonu-
cleic guanidine (RNG) [58] déu mang dién tich
duong trong diéu kién sinh ly.
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Su tich dién trdi diu véi nucleic acid trong té
bao 1am cho cdc NG-ON c¢6 kha ning bd sung
t6t va 6n dinh véi céc sgi don nucleic acid trong
té bao [59,60]. Cac NG-ON dang dudc nghién
ctfu theo huéng phat trién thudc chdng ung thu
[61-63] & cdc pha khac nhau. Ngoai cdc cii bién
trén, lién két 3°-5° phosphodiester c6 thé dudgc
thay thé bdi lién két 2°-5° phosphodiester § mot
hay mot sb vi tri trong oligonucleotide [64,65].
Gan day Culbertson va cdng sy phat trién dang
“a-L-threofuranosyl nucleic acid” (TNA). Trong
dang nay, oligonucleotide c6 doan gitta la RNA
tu nhién va & phia hai dau cic 5°-3° phospho-
diester dudc thay thé bdi 2°-3” phosphodiester.
Dang TNA cho thiy kha ning khing tuyét dbi
vGi cac enzyme nuclease, bao vé DNA va RNA
b6 sung khdi su phan hily bdi céc enzyme [66].

3. Su cai bién nhém hydroxyl 6 vi tri C2’ trén
goc duong

“i-?k-?“i-?k-?
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2'-florodON 2'-0-methyl ON 2'-0- methoxyethyl ON 2-O-[2-(methylamino)-
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2"-0-ethylON  2'-O-methoxypropyl ON
2'-0-[2-{N,N-dimethylamino-
(FANA) oxy}-ethyl] ON (DMAOE)

Hinh 4. Céc cai bién & vj tri C2’

Cho dén nay, su cai bién tai vi tri C2’ clia
dudng bao gdm thay thé nhom hydroxyl bing
flo va tao cdc mach nhanh thong qua lién két
v6i oxy (Hinh 4). Su thay thé bdi flo tao nén
hai dang: FNA, 2’-fouro modified oligodeoxyri-
bonucleotides va FANA, 2’-deoxy-2’-flouro-3-
D-arabino nucleic acid. Su thay thé béi flo lam
cho céc oligomer c6 kha ning lién két bS sung
v6i RNA dich manh hon cac oligomer ty nhién
do cac lién két gidng lién két hydrogen (pseu-
dohydrogen bond) flo tao ra trong khi bat cip
[67-72]. Dang cai bién nay c6 thé thiy trong ci
aptamer [73,74]. Tuy nhién FNA khong cai thién

dugc kha nang khang lai cac exonuclease [75],
trong khi d6 su khang hoat tinh exonuclease cua
FANA dudc cai thién ro rét [76,77].

Su gan mach nhanh 2°0O-alkyl (Hinh 4) 1am
thay d6i su 6n dinh trong bS sung clia oligomer
1én RNA dich [78]. Nhanh 2’O-methyl (OMe)
hodc 2’O-ethyl (OEt) 1am ting khé ndng b6 sung
véi RNA dich [79,80] dong thdi ting kha ning
khang nuclease [81]. Ngoai ra, dang 2’O-Methyl
c6 su kich ting mién dich thap so vé6i cac dang
cai bién khac [82]. Do céc dic diém nay ma 2’ O-
Methyl dang dudc nhiéu nha nghién ciiu st dung
trong su két hop véi cac cai bién khac dé€ phat
trién thubc & cac pha thir nghiém khac nhau.
Dang cdi bién nay dudc dung trong c aptamer,
va mot trong sd d6 da duoc FDA cip phép st
dung [74].

Tuy nhién, khi mach alkyl hay mach oligomer
cang dai thi kha ning bdm bd sung cang gidm
[78,80]. Piéu nay c6 thé do su ki nudc cla
cac mach alkyl cén trd su bd sung [80]. Khong
gibng véi cidc mach alkyl dai, mach nhinh 2’O-
methoxyethyl (MOE) lai 1am ting kha ning bS
sung va tinh &n dinh cta céc oligomer v6i RNA
dich dong thoi ting thdi gian luu trong mau ciing
nhu tic dung dudc ly [83]. Nham cai thién hon
dang cai bién MOE, dang cai bién methoxy-
propyl-RNA da dugc phat trién, tuy nhién két
qua khong nhu mong dgi [84]. Theo hudng nay,
cac nhém thé khac nhu 2[(N,N-dimethylamino)-
oxylethyl (DMAOE) hay 2-(methylamino)-2-
oxoethyl (NMA) ciing dudc st dung. Hai gbc nay
ting kha ning lién két bd sung cia ON 1én RNA
dich va khang lai cdc nuclease rat tot [85,86].
Hon nifa, ching cho thiy phan nao gitip lam
gidm sy tuong tac ctia ON véi protein trong huyét
thanh va nang cao kha ning thaim nhip té bao
cua cac oligomer, qua dé nang cao tac dung dugc
ly [86,87]. Khi so sanh v6i MOE, DMAOE va
NMA hoat dong t6t hon, cai thién dudc hiéu qui
tic ché gen dich.
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Hinh 5. Céc dang tao vong khoéa gbc dusng (BNA/LNA)

4. Tao cau noi trén cung goc duong (cac nu-
cleic acid co6 hai vong)

Cung v6i dang PS-ON, cai bién nucleic acid
v6i cau ndi gitta hai carbon C2’ va C4’ nodi don
phan tf phd bién 12 dang phd bién thit hai trong
nghién ciu phat trién thudc oligonucleotide hién
nay (Hinh 5). Dang cai bién cau nbi nay dugc
goi vbi tén chung 1la BNA (bridged nucleic acid)
hoidc LNA, trong d6 tén LNA dudc dung phd
bién. LNA khang véi exonuclease manh, c6 ai
luc cao véi trinh tu bd sung va tao soi doi
rat 6n dinh [88,89]. Nam 1997, cic don phan
dau tién ciia LNA dugc Obika va cong su phat
trién [90]. Cac don phan ti d6 c6 dic trung cau
tric hai vong. Nam sau, 1998, hai nhém nghién
cliu doc 1ap cong bd phat trién cac oligonu-
cleotide dang LNA dau tién v6i cau ndi methy-
lene (C4’-CH,-02’) [91,92]. Trong mudi nam,
cac dang cau ndi cai bién di lién tuc dugc dudc
phat trién [93] bao gdm 2’-0,4’-ethylene-BNA
[94,95], 2°-0O,4’ -propylene-BNA [96], 3’-amino-
2’4’-BNA [97,98], 5’-amino-2’,4’-BNA [52],
thio-LNA [99,100], 2’,4’-BNACOC [101], 2°,4’-
BNANC [102,103], 2’-amino-LNA [99,104], 2’-
N,4’-C-ethylene BNA [105], N-Me-aminooxy
BNA va N-MeO-amino BNA [106] (Hinh 5).
Cic uu di€ém cda nhiing cdi bién nay trong
ting dang thudc oligonucleotide cu thé da dudc

Lundin va cong su (2013) tdng hop [107].
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Hinh 6. Mot s6 dang cai bién khac trén gbc dudng

Dang cii bién v6i cau ndi c6 manh nhanh
(constrained nucleic acid, Hinh 6) [108] va dang
“carbocylic nucleic acid” (Hinh 6) cting da dugc
tng hop va nghién ctiu [109,110]. Mot sb dai
dién ctia nhém bao gdm: methylene-carbocyclic
LNA va methyl-carbocylic LNA [108,111], Flu-
orinated Carbocyclic LNA(R-F-cLNA) [112],
ethylene-oxy BNA [113], 2’-propyl-4’C BNA
[109,114], 2°-O,4’C-spirocyclopropylene BNA
(scpBNA) [115].

5. Thay doi héa hoc trén vong cta duong

5.1. Thay thé 4’-oxy ciia duong ribose thanh 4’-
sulfur

Thay ddi gbc héa hoc dau tién trén vong clia
dudng dudc cac nha khoa hoc thuc hién 1a thay
thé nguyén ti oxy & vi tri carbon 4’ thanh luu
huynh. Cai bién nay tao ra dang 4’-thio-nucleic
acid (SDNA va SRNA, Hinh 7). Su thay thé bdi
luu huynh tao cho cac oligomer c6 xu huéng bam
bd sung 1én RNA hon 1a bd sung 1én DNA va
tao thanh dang cAu triic xoin A [116,117]. Pdng
thdi, gibng nhu nhiing cai bién khdc, su thay thé
nay tao cho cdc oligomer khing lai cic enzyme
exonuclease tot hon [118].
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5.2. Tao dudng cé cdu triic vong sdu canh

Su téng hop céc oligomer dang nay bat dau
vGi viéc st dung dudng 6 canh thay vi dudng 5
canh nhu thong thudng. Cai bién dau tién tao ra
hai dang hexytol nucleic acid (HNA) va altritol
nucleic acid (ANA) (Hinh 7). Cac dang nay c6
4i luc véi céc trinh ty b6 sung manh hon so vé6i
cac oligomer tu nhién va tao dang soi doi x0an
A [119-122]. Hai dang carbonhydrate véi vong
carbon 6 canh, cyclohexanyl va cyclohexenyl nu-
cleic acid ciing da dugc phat trién [123,124].
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Hinh 7. Su cdi bién vong cta duong

6. Nhan xét chung

Hau hét cic cii bién héa hoc déu cho thiy
kha nang khang hoat tinh nuclease ctia cac en-
zyme trong mau, dich md va trong té bao. Diéu
nay hop ly vé miit logic bdi cac yéu t6 cii bién
lam thay ddi dic tinh tu nhién clia cic oligomer.
Cac nguyén ti oxi khong tham gia lién két trong
khung dudng phosphate 1a yéu t6 chinh 1am cho
NA tich dién 4m & diéu kién sinh ly, bat ci su
cai bién ndo & cdc vi tri nay ciing déu lam cho
cac oligomer giam dién tich 4m va tdng kha nang
tham nhap té bao cta thudc NA. Tuy nhién, hau
hét cic dang cai bién dong thoi 1am gidm tinh
than nudc ctia ON, van dé ndy trong nhiéu trudng
hop han ché kha ning téng hop kéo dai chudi va
lam cho qua trinh tinh sach tré nén khé khan,
hiéu suit phan tng thip va theo d6 gid thanh
clia san phdm cao. Ngoai trit dang phosphoth-
ioate ON dbi v6i bénh cu thé, dudng nhu mot

dang cii bién riéng 1 khong mang lai hiéu qua
dugc 1y tdi uu [5]. Hién nay cdi bién héa hoc
hon hop cac dang khac nhau duge thuc hién trén
cing mot ON dé€ nang cao tdi da hiéu qua tic
dung va ha thap doc tinh ciing nhu céc phan ting
phu ctia ON [125-127]. Vi du nhu, su cai bién
héa hoc két hdp khung phosphorothioate véi viéc
khéa nhém 2’-hydroxyl da thé hién kha ning tic
ché su biéu hién gen tot hon [128]. Xut phat tit
thuc té rang ON bi phan hily trong mau va trong
té bao chit chii yéu do hoat tinh exonuclease
cua cac enzyme, cac nha khoa hoc tap trung cai
bién & hai dau cta ON tao thanh dang “gapmer-
oligonucleotide” (gON). Trong gON, cic don
phan khong ddng nhét, trong d6 & phia hai dau
ludn dudc cai bién, con doan gitta ¢6 ban chét tu
nhién hodc dudc bién ddi véi cac gbc héa hoc
khac. Trong nhom nay, Mipomersen (hay Ky-
namro) dudc thiét ké va phat trién dé€ tc ché su
tao thanh cta apolipoprotein B-100 da dugc FDA
cip phép niam 2013 [129,130] va dudc st dung
trong diéu tri béo phi (gidam md mdu). Day 1a
thé hé thudc oligonucleotide thi hai dudc phat
trién. Mdi oligomer dugc thiét ké diéu tri bénh
cu thé ludn doi hodi nghién cifu ky ludng vé cic
van dé luya chon cai bién ndo, vi tri cdi bién trong
oligomer va anh hudéng ctia chiing dén tic dung
dudc ly. Vi thé, nghién citu cai bién héa hoc trén
oligonucleotide hién nay van la vin dé can su
quan tiAm cta nhiéu nha nghién ctu.
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Effect of Rice Husk Ash on Strength and Tribological Behaviour of Concrete
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Tém tit

Kha niing st dung tro trdu thay thé mot phan xi ming Portland trong bé tong dudc nghién ciiu va trinh bay trong bai bao.
Tro trdu dugc thu gom tlf cac bép dun ho gia dinh trén dia ban tinh Quang Nam. Xi ming trong bé tong dudc thay thé 1in
1ugt bdi 5 va 15% tro trAu. Cudng do nén cia bé tong dugc theo ddi & 7, 28 va 56 ngay. Khi sit dung tro triu thay thé xi
ming, d€ dAm bao kha ning cong tic clia bé tdbng ma khong thay ddi ham lugng nudc, can st dung thém phu gia héa déo.
Nhu cau st dung phu gia héa déo ting cling ham lugng tro triu thay thé. Ngoai ra, véi cdc mau bé tong thuc hién trong
nghién ctiu ndy, thong sd ma sat dugc cai thién khi ting ham lugng tro trdu cung phu gia st dung. Cudng do nén clia cac
mau bé tdng tang theo thdi gian, dic biét véi mau chiia 15% tro. Tat ca cic bé tong chifa tro trdu c6 cudng dd nén giam so
v6i mau chudn. Tuy nhién, mau chifa 5% tro triu vin dat mac bé tong 40.

Tit khoa: Xi mang Portland, tro triu, bé tong, cuong do, ma sat.

Abstract

This paper presents the utilization potential of rice husk ash (RHA) as a supplementary cementing material in concrete.
RHA was collected from household stoves in the province of Quang Nam. The Portland cement content in concrete is
replaced with two different ratios, including 5% and 15%. Compressive strength of concrete is monitored at 7, 28 and 56
days. When using rice husk ash as a cement replacement material, to ensure the workability of concrete without changing
the water content, the use of plasticizer is necessary. The required plasticizer increases with RHA content. In increasing
RHA and plasticizer content, the friction parameters of concrete are improved. The compressive strength of all the concrete
samples increases with time, especially the samples containing 15% ash. Concrete containing RHA has lower compressive
strength than the standard sample. However, samples containing 5% rice husk ash has reached concrete grade 40.

Keywords: Portand cement, rice husk ash, concrete, strength, friction.

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. M§ dau ké nam 2002, nhu cau st dung xi ming trén thé

gii 1a 1.6 10° t/naim (Mehta 2002). Nganh sin

Nhu cdu xi ming trén thé gi6i khong ngling  xuit xi méng tiéu thu rit nhidu ning ludng va

ting trong nhiéu thap ky qua va dugc du bdo con  phat thai luong 16n khi CO,. D& san xuét 1 tAn

tip tuc tdng trong nhing thap ky sdp t6i, dic  xi ming, trong didu kién tdt nhit cin khoang 3
biét & nhitng nuéc dang phat trién. Theo théng
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GJ niing lugng. Va ct 1 kg xi ming san xuét sé
thai ra khoang 0.8-1 kg khi CO,. Khi CO, phat
thai c6 ngudn gdc tir phan ing phan hdy da voi,
tf nhién liéu dugc dung, tit viéc van chuyén xi
ming gitfa noi san xult va tiéu ding,... Mot cach
tong thé, lugng khi cacbonic do nganh xi ming
thai ra chiém tif 5 -7% tdng luong khi thii toan
cau i tit cd moi linh vuc hoat dong (Hooton va
Bickley, 2014).

C6 nhiéu bién phap dudc dit ra va nghién ciiu
dé€ gidm ham luong khi thdi CO, nay. Va mot
trong nhitng bién phap d6 1a han ché t6i da ham
luong clinker trong san phim cudi cing bang
cach tdi da nhit c6 thé ham luong cic phu gia
khodng st dung trong xi ming va day manh viéc
st dung xi ming hdon hgp trong xay dung noi
chung. Viéc ung dung cac phu gia khoang nay
phu thudc vao ngudn cung cap ciing nhu kinh
nghiém san xuit tai mdi dia phuong.

Cung vé6i lda mi, Ida gao 1a loai ciy trong phd
bién trén thé gidi, dong vai trd quan trong cung
cap luong thuc cho dan s thé gidi. TrAu 13 san
phim phu ctia qua trinh xay sat thoc gao, chiém
khoang 1/20 ctia 744.7 triéu tan théc dudc sin
xuét hang nim trén thé gidi (FAO 2014). V4 trau
c6 thé tich rt cong kénh do khdi lugng riéng thap
(90-150 kg/m?). Trong qud trinh thu hoach, néu
v trau khong dudgc xit 1y ding cich, xa xudng ao
hd, song sudi sé& gay 6 nhiém moi trudng nghiém
trong. Hodc viéc dbt triu tran lan khong ding
cach kéo theo nhiing van dé kich ing mat va anh
huéng t6i hé ho hép.

Tro triu dudc st dung trong bé tong tif rit sém,
v6i hai bang sang ché ngudi Piic ding ky tif nim

Bang 1. Thanh phan cip phbi clia bé tong

1924 (Swamy, 1986). Tuy nhién, viéc st dung tro
trAu nhu mot phu gia hoat tinh puzolan chi thuc
su tién trién tit dau thap nién 70 (Mehta, 1994).
St dung tro triu trong bé tdng cho phép gidm gia
thanh vt liéu nho tiét kiém xi ming. Ngoai ra, n6
con ¢6 y nghia moi trudng quan trong, tim dudc
dau ra gia tri cho ngudn phé thii ndong nghiép nay
ddng thoi gidm lugng khi CO, phat thai gin lién
v6i qud trinh sdn xult xi ming.

Bai bdo nay gi6i thiéu két qua nghién ciu st
dung tro triu thu thap tai cdc bép dun ho gia dinh
dé thay thé mot phan xi ming trong bé tong. Tinh
chit ma sat va cudng do nén cia bé tong dugc
khao sat.

2. Phuong phap nghién ciu

2.1. Thanh phan vt liéu

Thanh phan cip phdi clia bé tong dudc
cho trong Bang 1. Ty 1& Nudc/Chéat két dinh
(N/CKD) dudgc giit khong ddi va bang 0.37. DE
moi cAp phdi bé tong dat dugc do sut tuong dbi
16n, dam bao kha nang bom phun, phu gia hoa
déo (Sika Plastiment 96) dudc thém vao.

Xi mang dudc st dung la xi mang Portland
hdn hgp PCB40 Vincem. Tro trau dudc thu gom
tif cac bép dun ho gia dinh thudc tinh Quang
Nam. Tro triu thu vé dudc st dung nguyén trang,
khong qua cdc khau gia cong nghién min hay
sang lua chon ¢d hat.

Thanh phan hat ctia tro trdu dugc phan tich nho
bd sang cét, xi ming tiéu chuin va thu dudc két
qud nhu bi€u dién trén Hinh 1.

Loai bé Xi ming Tro trau Cat ba Phu gia Do sut
tong (kg/m?) (kgm®) | (kg/m?) | (kg/m?) (L/m?) (cm)
0% 570 0 435 11
5% 541.5 28.5 633 933 8.30 9
15% 484.5 85.5 18.10 10
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Hinh 1. Thanh phan hat ciia tro trdu

2.2. Thi nghiém xdc dinh tinh chdt ma sdt ciia bé
tong

Céc vat liéu dung ché tao bé tong dudc xic
dinh khéi lugng nhd can dién ti chinh x4c dén 1
g. Hon hop vat lidu sau dé dugce tron déu nho
mot mdy tron bé tong tu do T-Tech, dung tich
thung 150 L. Thi nghi€ém xéac dinh d sut va cac
thong s6 ma sat dugc tién hanh véi hdn hop bé
tong thu dugc ngay sau khi tron. PO sut dugc
xé4c dinh bang con Abram theo tiéu chudn TCVN
3106:1993 (Hinh 2).

Hinh 2. X4c dinh d9 sut ctia hdn hgp bé tong

Cic thong s6 ma sit dudc xac dinh bang bo
thiét bi do ma sat nhu minh hoa trén Hinh 3. B

thiét bi gdbm céc bd phan sau: thiét bi khudy co
dién tif dugc gan trén gia dd, thung chifa va xi
lanh thép. Thiét bi khudy truyén dong qua mot
may tinh st dung phan mém Watch & Control.
Thung chifa c6 dudng kinh day 30 cm, chiéu cao
20 cm, mat trong xung quanh thung dudc han
thém g& thép nhiam ting ma st giita hdn hop bé
tong v6i bé mit thing chia. Xi lanh thép c¢6 bé
mat tron, chiéu cao 10.6 cm, duong kinh 10 cm.
Xi lanh thép dudc dam bao kep chit vao thiét
bi khudy trong sudt qud trinh van hanh. Toc do
quay ctia xi lanh thép dugc thiét 1ap va diéu khién
thong qua phan mém. Biéu dd toc dd quay dudc
minh hoa trén Hinh 4, gdm 2 giai doan, giai doan
ting tdc va giai doan giam tdc. Xi lanh thép dudc
ting toc do quay tir 0 1én 1.6 vong/gidy trong 90
gidy. Sau d6, téc do dugc gidm dan xubng theo
8 bac, mdi bac cach nhau 0.2 vong/gidy. Tai moi
tdc do, xi lanh dudc gilt quay trong 18 gidy, sau
d6 dugc gidm xudng tdc do tiép theo trong 12
giay.

Thiét bi khudy cho phép Iuu lai md men xoin
can thiét 1am quay xi lanh thép. Vi mbi hdn hop
bé tong, hai giai doan do dudc tién hanh. Dau
tién, hon hgp bé tdng dugc cho vao thing chita



Tran Thu Hién / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tan 1(20) (2017) 92-97 95

vita dd tiép xidc véi ddy xi lanh thép. M6 men
xoan T lam quay tru thép tai tiing téc do dudc
ghi lai. Md men nay cin dung thang luc ma st
gitta ddy tru thép va hon hop bé tong. Tiép theo,
hdn hop bé tong dudc thém vao vita dén miit trén
tru thép. Md men xoan do dudc 7. Dit liéu dugc
ghi ty dong ctt mdi 0.1 gidy. Chénh léch gitta mo
men xoan T, va T; thé hién luc ma sit bé mit
xung quanh xi lanh thép va hén hop bé tong. Mbi
quan hé giita m6 men xoan hiéu T va téc do quay
V dudc thiét 1ap.

T=Ty+kV (1)

T: md men xoan can thiét thang Iuc ma sat giita
mit xung quanh xi lanh thép va hon hdp bé tong
(Nm), T = T2 - T].

k: hé s6 géc (N.m.s)

V: tbc do quay ctia xi lanh (vong/gidy)

Tit cac thong s trén, ngudng trudt 7y va hang
s6 nhét bé mity ctia hdn hop bé tong dudc tinh
theo cac cong thuc (2) va (3) (Nguyen va cong su
2015).

_ 0
%= gy PO )
-k 3
1= i Pes ) 3)

Trong d6, R va h 1an lugt 1a ban kinh va chiéu
cao cua xi lanh thép.

Hinh 3. Xac dinh thong s6 ma st ctia hdn hgp bé tong
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Hinh 4. Biéu d6 toc d6 quay ctia xi lanh thép

2.3. Chudn bi va bdo dwdng mdu

Hoén hop bé tong dudc tron déu, sau khi do do
sut va thong s6 ma sat sé dugc dic miu dé danh
gia cudng do nén. Phuong phap ché tao va bao
dudng mau tudn theo tiéu chuan TCVN 3118-
2012. Mau dugc diic trong khudn thép, hinh lap
phuong kich thuéc 15 cm. Sau 24 gid, tién hanh
thdo khuon va tiép tuc bao dudng miu & do 4m
tuong d6i 95-100% dén ngay thi nén mau. Véi
mdi loai vat liéu, cudng dd nén dugc xdc dinh
trén mot t8 ba miu va tuan theo TCVN 3118-
2012.

3. Két qua va thao luin

Khi sit dung tro tru d€ thay thé xi ming, mubn
gitt nguyén ham lugng nudc st dung ma do sut
khong gidm can phai st dung phu gia héa déo.
That vay, tro trau 12 loai vat liéu rat hit nuée.
Dic tinh nay 1a do dic diém cAu triic cla tro triu.
Chiing c6 céu triic dang t6 ong khién dién tich
riéng bé mit rat 16n. Ham luong tro triu dudc
st dung cang nhiéu thi luong phu gia yéu cau dé
dam bao kha nang cong tac cua bé tong cang cao.
Ngoai ra, tro triu dudc st dung trong nghién ciiu
nay dugc thu hoach tit cic bép dun ho gia dinh,
khong qua cac khau so ché. Tro triu c6 mau den,
kich thuéc hat 16n, ching t6 ham lugng cacbon
chua chdy hét cao. Chinh diéu nay ciing lam ting
nhu cau nudc hay phu gia héa déo ciia tro triu.

Hinh 5 thé hién mbi quan hé giita md men xoin
va tbc do quay cla cac loai bé tong chita ham
luong tro trau khac nhau. Véi c ba loai bé tong
nghién ciiu, md men xoan va toc do quay c6 mbi
quan hé tuyén tinh, v6i hé sb R? gin bang 1. Nhu
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vay hoan toan c6 thé 4p dung mo hinh dong chay
Bingham véi céac loai bé tong nay. Tu cac thong
s6 T va k, st dung cong thiic (2) va (3), ta tinh
dugc ngudng trugt va hang sb nhét bé mit. Hai
thong s6 ma sat nay cia ba loai bé tong dugc cho
trong Bang 2.

Nhan thiy ring, ngudng trudt va hing sb nhét
bé miit clia bé tdng c6 xu huéng gidm xudng khi
tdng ham lugng tro triu st dung. Tuy nhién, ciing
can luu y rang, ba loai bé tdng nay st dung ham
lugng phu gia khdc nhau. Nhu vay su thay d6i
céc tinh chit ma sat 1a hé qua mot phan tir viéc
st dung phu gia héa déo va mot phan cia viéc
st dung tro triu. D€ c6 thé két luan dudc chinh
x4c tdc dong cua tro triu t6i thong s6 ma sét clia
bé tdng, can khao sat nhiéu mau hon. C6 thé cb
dinh ham lugng phu gia st dung trong cdc mau

bé tong dé c6 thé danh gid cu thé anh hudng clia
tiing thanh phan (phu gia, tro triu). Diéu nay sé
dugc thuc hién trong cic dé tai nghién ciu tiép
theo.

y=05171x+0.035

1 ooy
£ 02 ®0%tro R?=0.9989
= 0.7 m5%tro /I/.
~= 0.6 +—

P 20.4417x+ 0.035
RP= 09979

A,E 0.5 + 15% tro

y = 0.2646x + 0.0144

© 0.2 R’ = 09081
=

0 0.2 04 06 08 1 12 14 16 1.8
Téc dd quay (vong/gidy)

Hinh 5. Anh hudng ctia ham ludng tro sit dung t6i tinh chit
ma sat cua bé tong

Bang 2. Thong s6 ma sat clia cac loai bé tong

Mau bé tong
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Ngudng truot To
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Hing s6 nhét bé mat
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Hinh 6. Anh hudng ctia ham lugng tro st dung t6i cudng
dd nén cua bé tong

Su phét trién cudng do nén cla cic maiu bé
tong theo thdi gian dudc th€ hién trén Hinh 6.
Cuong do nén cua bé tong tang theo thoi gian
bao dudng. V6i miu chuin, cudng do tai 7 ngay
va 28 ngay dat dudc 1an ludt 73% va 79% cudng
dd ctia mau & 56 ngay tudi. That vy, ta biét rang
néu dudc bao dudng t6t, nuéc ludn sin sang dé
xi ming thiy héa, cudng do ciia bé tong sé tiép

tuc tang t61 hang nam sau. Riéng v6i loai bé tong
chita ham lugng tro trdu 15%, cudng do ting vot
tir 7 dén 28 ngay. Cudng dd tai 7 ngay tudi dat
5% trong khi do tai 28 ngay tudi dat 72% so véi
cudng do & 56 ngay tudi. C6 vé nhu, cudng dod
bé tong khong phat trién trong nhiing ngay dau.
Nguyén nhan la do ham lugng phu gia hda déo st
dung 16n, vudt ngudng chi dan ctia nha san xuAt.
Riéng v6i mau bé tdng chita it tro hon (5%) su
tang cuong do theo thoi gian khong dugc quan
sat thiy 0.

Ngoai ra § 28 ngay, ta thly mau bé tong khong
chifa tro trAu va mau bé tong chiia 5% tro trau c6
cuong do tuong duong nhau. Trong khi dé cudng
dd clia miu chida 15% tro triu chi dat khodng
45% cudng do ctia hai miu bé téng con lai. O 56
ngay tudi, cudng do ciia mau bé tong 5% va miu
bé tong 15% dat 1an luct 77% va 50% so v6i mau
chuin. Tuy nhién, miu bé tong chia 5% tro van
dat mac 40.
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4. Két luan

Bai bdo da trinh bay kha niing st dung tro trau,
mot loai phé thai ndong nghiép trén dia ban dia
phuong nhu mot san pham d€ thay thé xi ming.
Két qué cho thiy, khi stf dung tro triu thay thé xi
maing, d¢€ dim bdo kha ning cdng tic clia bé tong
ma khong thay d&i ham Iuong nudc, can sit dung
thém phu gia héa déo. Nhu cau st dung phu gia
héa déo ting cung ham ludng tro trau thay thé.
Ngoai ra, v6i cac mau bé tdong thuc hién trong
nghién cifu nay, thong sb ma sit dudc cdi thién
khi tro triu cling phu gia dudc sit dung. Cudng
dd nén clia cdc mau bé tong ting theo thdi gian,
dic biét vi mau chita 15% tro. Tt ca cdc bé tong
chifa tro triu c6 cudng dd nén gidm so véi mau
chuén. Tuy nhién, mau chifa 5% tro triu vén dat
bé tong mac 40.

Nhiéu nghién ctiu tiép theo can thuc hién dé
hi€u o6 hon anh hudng ctia tro trau dén cic tinh
chit khic nhau ctia bé tong. Dong thdi, nhiéu

bién phap khic nhau sé dudc 4p dung dé€ nang
cao hoat tinh cta tro trau (nhu ting do min, gidm
ham lugng cacbon du, ...).
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Phat sinh khong gian dau vao cho ki€m thif bio mat ting dung web
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Tém tit

Trong bai bao nay chiing toi trinh bay cdc van dé lién quan dén kiém thit mo cho viéc phat hién cic 16 hdng bao mat, dic
biét 12 bdo mat cho ting dung Web. Day 1a mot qua trinh gdm c6 nhiéu giai doan khac nhau. Trong d6, giai doan phat sinh
dif liéu dau vao dudc xem la quan trong dbi véi fuzzing. Pay 12 mot vin dé kho khin do su ning dong clia ing dung Web.
Bai béo trinh bay 2 hudng tiép can chinh 1a: kiém thii zero knowledge, analysis-based dudc st dung phd bién ngay nay dé
phit sinh dif liéu dAu vao cho kiém thit md. Tir d6 cho chiing ta thiy dugc viéc lua chon cic phuong phap phu hop cho
tiing muc tiéu, diéu kién va hoan canh khéc nhau.

Tir khéa: Kiém thit mo, 16 héng phan mém, zero knowledge, analysis-based, ki€m thit m dya vao dot bién, ki€m thit mo
thong minh, lich trinh ciu hinh kiém thit md.

Abstract

In this paper we present the issues related to testing for the detection of vulnerabilities, especially the security of Web
applications. This is a process that consists of several different stages. In particular, the period generated input data is
considered important for the fuzzing. This is a difficult problem due to the dynamics of the Web application. This article
presents two main approaches: Testing zero knowledge, analysis-based common use today to generate input data for
fuzzing. Since then we understandable the selection of appropriate methods for each objective, conditions and different
situation.

Keywords: fuzzing, software vulnerabilities, zero- knowledge analysis-based, Mutation Based Fuzzing, Smart Fuzzing,
Fuzz Configuration Scheduling.

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. Gigi thiéu chiic ning tng dung. Tuy nhién, nhiéu ly do khac
nhau di khong cho phép phin mém giao thic

K& tit khi mang Internet ra ddi, n6 dugc xem  dude phat trién day di hoic kiém tra k§ ludng
12 yéu t& quan trong ctia xa hoi hién dai. Sau thoi trudc }(hi triél} khai trén mang Inte{net. Ho/n ntia
gian tng dung, cdc vAn dé vé an ninh Internet  SY thiéu hut vé cac phuong phap kiém thu rat kho
ngly cang déng dudc quan tim. Cdc vin d& v&  d€ xdy dung cac giao thic dz’lng tin cay. Chinh
giao thic mang lai nhidu ¥ nghia trong viéc giao V1 1€ do, moi ngay cac 16 hong mdi duge tim
tiép, tao giao dién va ting cudng dang k& cho cac  thdy trong cdc tng dung (ma trude ddy cho la
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dang tin cdy) cang nhiéu hon. Mot giao thiic trén
mang Internet hién nay, néu bi 156 hdng c6 thé
din dén cudc khing hoang an ninh hoic nhiing
hiém hoa tuong lai cho cc nu6c va thé gidi. That
khong may, cac phuong phap thé nghiém giao
thic truyén thong 14 khd thu dong.

Phai dén cudi nim 1990, phuong phép luan vé
viéc thir nghi€m giao thiic dugc thanh lap, cung
véi su phét trién cla cong nghé kiém thd phan
mém [14],[7]. Tuy nhién, trong thuc té thudng
cac 1ap trinh vién, dac biét la cac 1ap trinh vién
lap trinh ing dung Web, nhiéu khi khong nhin
thiic rd céc 16 hdng trong cac ting dung ctia minh,
dic biét 12 dbi véi cac 16 hong tiém an hoic céac 16
hdng thiéu ngit canh. Piéu nay lam cho hé théng
cta ho dé bi ton thuong khi céc dng dung nay
van hanh, ti d6 sé lam tang nguy co khi cac ting
dung nay bi tAn cong bsi hacker. Xy dung mot
md hinh ki€m thit ty dong dé€ nhan dang nhanh
chéng céc 16 héng trén cic ting dung Web la hét
stic ¢6 y nghia khi chiing ngay cang 16n nhanh vé
kich thudc va da dang, phiic tap vé mit cAu tric.

Hién nay, trén thé gi6i c6 nhiéu cong trinh
nghién cdu vé van dé nay [3], [4],[8],[12],[14].
Dic biét 1a k§ thuat kiém thit mo (Fuzzing), dudc
xem nhu la k§ thuat httu hiéu cho phép xac dinh
nhanh va chinh x4c 16 hdng, 16i tiém 4n trong ing
dung Web. Trong céc giai doan ctia Fuzzing, giai
doan phat sinh dif liéu dau vao dudc xem 13 quan
trong nhit véi fuzzing. Muc dich ctia mot fuzzer
la dé€ kiém tra su ton tai cta 16 hdng bdo mat
c6 thé truy cp thong qua dau vao trong cic Ung
dung phan mém. Do d6, fuzzer phii tao ra dit liéu
thit nghiém & cdc mifc do, ma sau d6 no co thé
dugc thong qua vao muc tiéu ting dung dau vio.
Tuy nhién, ddi v6i viée xi Iy dau vio trong céc
ting dung Web da nhiéu 1an dudc chiing minh 12
mot nhiém vu kho khéan do sy nang dong ciia méot
ung dung Web. Trong bai bao nay, chung t6i mo
td mot phuong phdp tiép can va cong cu kiém thir
m& dua trén ki€ém thi giao thdc. Day 1a phuong
phap kha hitu hiéu, dé kiém tra va chi phi khong
cao cho cac kiém thit md cho céc ting dung c6
dau vao vin ban, dic ta ngit phap v.v.

2. Tong quan

2.1. Fuzzingla gi?

Fuzzing hay ki€m thit m& (fuzz testing) 1a mot
ky thuat ki€m thit hop den (black box), tu dong
hoic ban tu dong lién quan dén viéc cung cip dau
vao khong hop 18, bt ngd hoiic ngiu nhién vao
mot chuong trinh may tinh. Sau do, chuong trinh
s€ dudc giam sat cac trudng hop ngoai 1€ nhu treo
mady, 16i ma khong dugc thuc thi, tai nguyén bd
nhé thit thoat nham dé xdc dinh cac hanh vi bt
thuong, phat hién cac 16 hdng bio mat tiém 4n
cua chuong trinh. Fuzzing thudng dudc st dung
d€ kiém tra ninh tra chinh cho viéc phat hién céc
16 hdng bao mat nghiém trong & cic phan mém
16n hoiic hé thdng mdy tinh [16].

SQL Injection,
XSS...

DI liéu ngau nhién
INPUT vao TS

Fuzzer ;

Hé thGng kiém thi
(Ts)

Bi treo b&i
DoS...

Hinh 1. Mb hinh kiém thit md phat hién céc 16 hdng bio
mét cho phan mém

Fuzzing vé co ban ciing gidng nhu ky thuit
ki€ém thit phan mém, nhung né dugc st dung dé
phat hién ra mot loat c4c van dé, trong d6 cé: 16i
ma hda, 16 hdng bao mat giébng nhu Cross Site
Scripting (XSS), tran bd dém (Buffer Overflow),
ti chdi dich vu (DoS), chén cau truy van (SQL
Injection) nhu mo ta § Hinh 1.1 v.v.

2.2. Cdc giai doan cua fuzzing

Tuy thudc vao cic nhan tb khac nhau, viéc Iva
chon cach tiép cin Fuzzing c6 thé khac nhau. Tuy
nhién, vé co ban Fuzzing c6 céc giai doan nhu
sau:

X4c dinh muc tiéu, xac dinh dau vao, phat sinh
di liéu mo, thyc thi di liéu md, gidm sat dit liéu
md, Xac dinh kha nang khai thac.

2.3. Cdc ky thudt phdt sinh khong gian ddu vao
cho uing dung Web
2.3.1. Khong gian ddu vao ciia ing dung

La pham vi ctia tit c4 cic hoan vi c6 thé clia

dau vio ma mot ing dung c6 thé nhan dudc, goi
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12 khong gian dau vao cia né.

Hién nay, c¢6 2 phuong phdp chinh dé tao
khong gian dau vao cho dit liéu kiém thi: zero
knowledge va analysis-based.

Zero knowledge: Déi véi phuong phdp tiép can
nay c6 3 ky thuét chinh d€ tao ra dit liéu ki€m thit
dau vao [21]: Phét sinh dif liéu ngiu nhién, phat
sinh du liéu dua vao Brute-Force va phat sinh dot
bién dif liéu.

Nhitng nhudc di€ém chinh cia ky thuat phat
sinh ngau nhién va Brute-Force la:

- Nghéo tinh hiéu: tiém ning cho mot ty 1é rat
16n céc trudng hop thit nghiém dé khong mang
lai thong tin c6 gia tri.

- Do bao phii mi (code coverage) ngheo két
qua va khong thé xam nhip sdu vao trang thai
ung dung.

- Khong dam bao rang khong gian diu vao sé
dudc hoan toan liét ké.

- Khong c6 diu hiéu rd rang khi fuzzing hoan
tAt.

Kiém tht dot bién (Mutational fuzzing) 1a mot
trong nhitng phuong phép kiém tra hiéu qua nhat
trong tim kiém 18i bdo mat va cac 16 hong vé6i
phan mém thuong mai. N6 da mang lai thanh
cong rat 16n trong bao mit thii nghiém thuc té
va da dudc st dung rong rai bdi cac cong ty phan
mém 16n nhu Adobe va Google. [11].

Hiéu qua ctia fuzzing phan 16n phu thudc vao
cAu hinh fuzzing ma 12 tip hop cic thong s dé
chay mot fuzzer. Cac nghién ctu gan diy cla
A. Rebert [13], cho thiy ring sd ludng céc 16i
dugdc tim thiy trong mot chuong trinh mdy tinh
cung c6 thé thay d6i dang k€ tuy thudc vao file
hat (seed) st dung. Thach thic chinh 1a 1am thé
nao d& tim mot su két hop clia cic thong sb ky
thuat fuzzing nham tdi da héa sb luong cac 16i
tim thdy ducc v6i mot nguodn luc han ché. Diéu
nay dudc giai quyét bang cach t6i uu héa khong
gian tham s6 cla fuzzing qua FCS(Fuzz Config-
uration Scheduling) qua viéc két hop c6 thé c6
ctia cdc tham sb va thong tin thu dudc tir thim do
két qua tdi vu héa ctia fuzzing [25].

Vi du, cic dot bién ty giita s6 bit d€ stia d6i va
s6 luong tong sb bit ctia mot seed, ma né ding
dé x4c dinh khoang cich tif c4c hat giéng dé thir
nghiém tao ra cic trudng hop kiém tht, va do d6

n6 c6 thé cé nhiéu gid tri tuy y. Céc cau hoi quan
trong 12 1am thé nao d€ rdi rac tham sd lién tuc.
Fuzzers dot bién gidi quyét vin dé nay biang cich
chon chi mot ty 1& dot bién duy nhét, hoidc bang
cach st dung ty 1& ngau nhién tif mot pham vi
cho trude. Tuy nhién, c6 mdt thach thic co ban
trong cac phuong phap hién c6: gitta gan nhan va
lua chon tham sd. Pau tién, nha phan tich c6 thé
lua chon cac thong s ky thuat fuzzing dua trén
chuyén mon cia ho. Vi du, fuzzing chay véi mot
hoic nhiéu ty 1& dot bién va phai xac dinh nhiing
tham sd trong mdi lan chay. Thd hai, néu khong
st dung tham sb thi can dinh khodng thdi gian
chay cho chuong trinh kiém thti theo thuc hién
lich trinh FCS (Fuzz Configuration Scheduling).
Mot cong cu ki€m thi st dung céch thit hai nhu
FuzzSim dudc gidi thiéu & [26]. PE giai quyét
diéu nay nhém nghién ciu trudng dai hoc CMU
da dua ra cach chon mot ty 1& dot bién tdi vu tir
mot “cdp hat chuong trinh” (program-seed pair)
dugc dua ra dua trén xac suat tim thiy tai nan &
hé théng SYMFUZZ [13].

Két qua danh gia khi thuc hién SYMFUZZ ctia
nhém trén Linux Debian 7.4, cho théy 114 tai nan
tim thay.

Bang 1. Két qua cic tai nan tim thy khi thuc hién trén céc
loai file

Seed Size Seed
Program | Crashes | Bugs (bits) Type
abem?2ps 299,204 34 35,404 abc
autotrace 15,848 23 16,304 bmp
bib2xml 603 2 177,152 bib
catdvi 2,045,327 8 1,632 dvi
figtppie 43,301 38 8,016 fig
gif2png 21,600 3 1,816 gif
pdf2svg 125 1 23,368 pdf
mupdf 30 5 23,368 pdf
Total 2,826,038 114

-Han ché dot bién dit lidu

C6 2 han ché chinh d6i v6i dot bién di licu:

1. Ngudn dit liéu khong phai 12 mot dai dién
ctia khong gian dau vao hiéu qua.

2. Kiém tra self-referring 1a rat kho c6 thé dugc
dap ung.

Ki¢ém thir phan tich giao thitc (Protocol
Analysis Fuzzing)

Ki€m thi phan tich giao thic c6 thé dudc coi
nhu kiém thtt hop den. N6 lién quan dén viéc thiic
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day su hiéu biét vé céc giao thiic va dinh dang dit
liéu nhan bdi co ché ‘thong minh’ d€ nhan biét
céc dang va cu tric cda dit liéu dau vao.

Fuzzing truyén théng thudng st dung cac khdi
dé€ mo hinh héa chuong trinh diu vao. Phuong
phép nay dudc ching minh c¢6 nhiing thanh cong
nhét dinh, nhung hiéu qua ctia né 1a bi han ché
khi dp dung cho cdc chuong trinh ki€m thit ma x{
ly dau vao ngit phap, noi ma céc dit liéu dau vao
12 viin ban c6 thé doc dudc véi cau triic phic tap,
dic biét dugc biéu dién bdi mot ngit phap chinh
thic (formal grammar), chang han nhu ngén ngit
script thuc thi trén cac ing dung Web .

Chinh vi ly do nay, ky thudt nay dudc su
dung dé kiém tht md bdo mat cho céc ting
dung Web thuong dé tao dif liéu kiém thit hiéu
qua cho khong gian dau vao. Mot sb bd cong
cu cho ki€ém thit mo cho ing dung Web dudgc
biét dén nhu: Burp Suite, Peach, Sulley Fuzzing
WebScarab, BlendFuzz, Radamsa, Sulley, Sul-
ley, SPIKE, Grinder, NodeFuzz va BlendFuzz
V.V.

D& hiéu hon vé ky thuat nay, ching ta hay
tim hi€u cong cu BlendFuzz dudc nhém tdc gid
Dingning Yang, Yuqing Zhang va Qixu Liu cong
bd [24]. BlendFuzz 1a mot khung hoat dong dua
trén md hinh cho kiém thit mo véi dau vao ngit
phép. BlendFuzz si dung mdt ngtt phap G (target
grammar) va mot chuong trinh chip nhan chudi
trong ngdn ngit L (G) (target language) 1a dau
vao ctia né. N6 xay dung dau vao kiém tht vé6i
cti phap hop 1é theo G . Didu nay dam bao ring
céc test case sinh ra thé di qua khdi tao lexing va
giai doan parsing ctia chuong trinh ki€ém thu. Khi
do, BlendFuzz tao dau vao kiém thit ngit phdp
mot cach hé théng, nhd d6 cic ciu tric phic
tap (complex structures) dudc bao vé cang nhiéu
cang t6t. D€ dat dugc diéu nay, khung bao gdom
hai giai doan:

1. Model inference: O giai doan nay, yéu cu
tester cung cip bo ki€ém thi phat trién bang thi
cong nhu mot sy khdi dau. N6 suy luin céc luat
ngl phap tu cac test case trong bd nay va thu thap
mot tip hop cac cAu triic ngdn ngit dugc trich dan
tif cdc test case. O giai doan tiép theo, n6 st dung
nhu mot khéi co ban dé sinh ra cac test case.

2. Grammar-aware mutation: Giai doan nay

tao ra dif liéu ki€ém thit méi bang cach 4p dung
cac dot bién v6i cdc test case hién cé. Lic nay,
no sé chon mot phan doan chudi ¢ mot test case
va thay thé né bang mot phan doan khéc tir cac
khbi xay dung, dai dién cho cac thanh phan ngit
phép gidng nhu mot sy thay thé dugc, nhung c6
mot cau triic khac nhau. Hoat dong nay dudc lip
di 13p lai mot cach hé thdng d€ tao ra mot tap
hop 16n cic test case. véi su da dang vé ciu triic
phong phu hon so vé6i cdc bd ki€m thit thii cong
ban dau.

Vi du, chiing ta can kiém thit mdt chuong trinh
tinh todn. Chuong trinh nay 1a mot biéu thiic sb
hoc dugc xem nhu 13 dAu vao ctia né, ma ci phap
dudc mo ta bdi cac nglt phap BNF sau day:

expr — expr + term | expr - term | term

term — term * factor | term / factor | factor

factor— DIGIT | (expr)

Ngoai ra, gia st ring mdy tinh da di kém véi
mot bo kiém tra cia hai biéu thic: 2-4 * 5 va
(1 + 8) / 3. Tap hdp cua céc test case sé dugc
goi 1a hat giéng. Giai doan dau tién lugc do phat
sinh di li€u 1a md hinh suy luan (model infer-
ence). Trong giai doan nay, chiing ta hay bat dau
bing viéc xay dung mot phan tich ci phap cho
ngon ngu dich, d6 1a mdt phén tich cu phap cho
cac biéu thiic s6 hoc. Sau d6, 4p dung cic phan
tich cd phdp d€ tap hat giéng va cé dudc mot cay
phan tich cho tiing test case, nhu dugc thé hién
trong hinh 2.5. Trong hinh nay, cic nut tron dai
dién cho thudc dau cubi va dudc dan nhin bﬁng
chit dau tién ctia tén biéu tuong, trong khi cac niit
vuodng cho thiét bi dau cudi va dugc dan nhan véi
van ban cua token tuong ung.

Tir hinh 2.6, mot quan sat don gidn c6 thé dudc
thuc hi€én ma mot cay phan tich khong chi la mot
dai dién céu tric ctia chubi dau vao; ding hon,
n6 cling ma héa mot phan thong tin vé ngit phap
clia ngdn ngit dich. Hay 14y node biéu thi bing
cach goi ra 1 trong hinh 2.5 (a) d€ vi du. Céc dit
kién sau diy vé vin pham muc tiéu G c6 thé dudc
suy ra tif cac ciu triic ciy ciia node do:

1) G c6 dau cudi term va factor.

2) G ¢6 luat term — term * factor.

3) Sau 1 loat budc dan xuét bat du ti term

—term * factor, term két thic tao ra 1 phan
doan chudi 4 * 5.
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DE hiéu hon vé van dé nay, chiing tdi di xét hai
cay phan tich cu phdap trong hinh 2 va lap lai suy

ludn nhu md ta & trén cho mdi niit ma dudc thim.

E :
E‘/‘[\\T e '%'

| g 12 -~
T T * (F T / F
| | ! ! !
P F 5 F 3
2 4 ( E )

/

+
Qe M ="

e T e - e M,

a. Cay phan tich vé1 “ 2-4*5” b. Cay phan tich vén “
(1+8)/3”

Hinh 2. Cay phan tich cho test case & tap hat giéng

Bang 2. Céc céu triic vin pham suy dan tif ciy phan tich

MNonterminal Grammar Rule Stning Fragment
Expr 2Xpr — exXpr+ term 1+ 8
expr - expr-term 2 — 4 =+ 5
exXpr - term 2, (1 + 8) /3, 1
Term term - term+* factor 4 = 5
term — term/ factor (L + 8) /3
term - factor 2, 4, (1 + 8, 1,
g
Factor factor - DIGIT 2, 4, 5, 1, 8, 3
factor (expr) (1 + 8)

trong. Bang 2 t6 chiic lai ciu triic clia céc test
case da c6 d€ kiém tra dit liéu phuc tap hon c6
thé dugc tao ra. Luu y trong bang 2 ring dbi v6i
mot s6 nonterminal, nhiéu phan doan chudi c6
thé dudc bat ngudn bang cach dp dung céc luat

Bay gid chiing ta c6 thé chuyén sang giai doan
thd hai, ma chung t6i goi la ngli phap nhén thic
dot bién (grammar-aware mutation). Trong giai
doan nay, chiing t6i st dung cac thanh phan ngit
phdp va danh sich cac chudi phan doan liét ké
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ngl phdp khdc nhau d€ bi€u tugng d6. Chiing ta
s& dé cap t6i nhitng phan doan chudi nhu cd phap
tuong thich, c6 nghia 12 néu chiing ta thay thé mot
su xuét hién ctia mot s6 doan trong mot test case
v6i mot phan doan ma c¢6 ngudn gde tl cing mot
nonterminal, chudi két qué 13 van con chinh xac
trong cu phap. Vi duy, hay xem xét cac nut trong
hinh 2, dudc chi dinh bdi 16i goi 1 va 2. Ca hai
niit dai dién nonterminal term va ma iy duoc 4
*5 va (1 + 8) tuong tng. Do do, hai phian doan
la cti phdp tuong thich, va chuing t6i c6 thé thay
thé 4 * 5 trong 2-4 * 5 v6i phan doan (1 + 8) dé
c6 dudc mot test case méi 2 - (1 + 8).

Test case nay 1a dam bao dugc dung cu phap,
trong khi khac nhau trong cu tric tif trudng hop
thit nghiém hién c6.

DPinh nghia:Mot chudi ngudén DS (derivation-
sequence) 12 mot chudi clia cac bd ma cé dang

E
I TN
T { 1 K }
| | 4 |
F | :
} | i
2 4 :

T->T*F 3

T->F |1

(r, ¢) trong d6 r 1a mdt quy tic ngit phdp va c
12 mot s6 nguyén. Hon nita, mot chudi dan xuit
lu6n gan lién v6i mot node trong mot sd ciy phan
tich cd phap. Pbi v6i mot node ciy phan tich ci
phédp ma dai dién cho mot biéu tugng thiét bi dau
cudi, chudi din xuét cta né 1a mot chudi rong;
néu khong, cho mét node nonterminal n véi cac
node k con cl , c2, ..., ck, trinh tu nguf)n géc
cho n la dé quy, dinh nghia la:

DS, = [(r,,count)]+ DS 4+ DS o+ ...+ DS 4

O day, «“ + “ la viét tit cta chudi nbi, r,
la cic quy tac ngit phdp dudc st dung tai nut
n va sé lugng dudc dinh nghia 1a: count =

k
> length(DC ;)
i=1

Nhu moét vi du, xem xét cac nut chi dinh béi
16i goi 1 & hinh 3(a). Chudi din xuét ctia n6 dugc
mo ta trong hinh 3(c) [(T— T*F,3)(T—F,1)(F—
DIGIT,0)(F—DIIT,0)].

(b) Original test case

4|*i5

F->DIGIT 0O

F->DIGIT| 0

(c) Derivation sequence

Hinh 3. So dd quan hé giita (a) Cay phan tich, (b) Phan doan chudi, (c) chudi gbc
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Algorithm: Grammar-aware mutation

Input: ds, index

Output: TEST CASE

begin

for i = index to

ds.length() do

begin

forking_point =

ds[i];

rule = f orking point.r;

nonterminal = rule.left;

for each grammar rule r associated with non-
terminal do

begin

if r = rule then continue;

ds = randomly choose a derivation sequence
from those associated with r;

new ds = ds with tuples at range

[i, 1 + f orking point.c] replaced by tuples in ds

new test case = new ds.tostring();

output

T EST C ASES =TEST_C ASES | {new test
case};

grammar aware mutate(new ds, 1 + 1);

end

end

end

3. Cai dat va danh gia thuc nghiém

3.1. M6 hinh dé xudt

MO hinh dé xuat dudc mo ta & hinh 4, dé thuc
hién ki€m thtt can phdi tao cac kich ban tin cong
(céc test case khdi tao ban dau). Sau khi, nhan
kich ban nay, chuong trinh kiém thit mJ sé thuc
hién phan tich, danh gia, xac 1ap v.v. s€ tao nén
dbi tuong muc tiéu mdi véi cac thong sb (dia chi,
tén mdy, port...), tif d6 1am thay ddi kich ban tan
cong. Khi phuong phap tin cong dugc xic dinh
thi tén va khdi ma déng vai trdo nhu mot tham sb
truyén. Qua trinh thu thip nay c6 thé thuc hién
bing thii cong hay tu dong dua trén cac phuong
phap kiém thit mo.

Request

Web
Application

e €

Response

Hinh 4. M6 hinh d xuit cho phuong phép kiém thit mo ting dung Web

DPéi véi phuong phap kiém thit md truyén
thong st dung cdc khéi dau vao dua trén mod
hinh. Phuong phdp ndy c6 mot sd thanh cong
nhét dinh, nhung hiéu qua thip dbi vé6i viée xir
ly dit liéu dau vao 1a viin ban. Mot phuong phap
ki€m tht khac dva trén ki€ém thit nglt phdp nhan
thiic (grammar-aware) dudc danh gia kha hiéu
qua trong viéc phat hién ra cac 156 hdng tiém 4n
hoic c6 nguy cd cao véi 16 hdng zero-day.

Phuong phap ki€m thif md cho ting dung Web
dua vao cdc giai doan ki€ém thii mo gom céc

budc:

- Xd4c dinh céc ting dung Web dung dé kiém
thir ma.

- St dung céc cong cu Fuzz dé€ tao dau vao
ngau nhién hoic dot bién.

- Xay dung cdc kich ban tin cong, mdi cudc
tin cong c6 thé dudc dua ra mot 1an, hodc nhiéu
lan.

Khi mot kich ban tAn cong chay, n6 ghi lai tat
ca cdc yéu cau né gtii, truée khi chd doi phan hoi
tu may chi Web.
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- G&i dau vao trong ing dung Web, chang han
dién vao cic yéu td dau vao trong mot hinh thic
HTML va st dung mot s6 phuong phap dé gii
cac dau HTTP GET hoic POST.

- Phan tich két qua

3.2. Trién khai thuc hién

a. Yéu cau phan cirng: Gom 02 mdy tinh. Mot
may lam Server, mdy con lai 1am may tn cong.
CéAu hinh cdc mdy nhu bang 3.

Bang 3. Ciu hinh cdc mdy Server va Client cho kiém thit

Cau hinh | Web Server | Attack Machine(Client)

CPU Pentium IV | Intel Core 15-3340 3.1
@1 MHz | GHz

RAM 1Gbs 2Gbs bus 8000

Hé  diéu | Linux Win XP/Win7/ Win 8

hanh

b.Yéu cAu phan mém:

- Poi véi may Server

+Apache 2.2.3 tré 1é€n

+PHP 5.2.0

+My SQL

+Perl 5.8.8, Ruby 1.8.5 hodc Pythone 2.7

- Poi véi may Client

+Python 2.7 hodc Ruby 1.8.5

+RFuzz 0.8, Hawler 0.1, Hpricot 0.6

+Sully, SilkSVN- 1.8.13, MinGW, Win-
Pcap_4_1_3, Pcapy-0.10.5, Wireshark.

Két qua thit nghiém

Sulley Fuzz Control RUNNING
Tots 18,001 of 18,082 90 G S
HTTP BASIC: 18091 of 18052 R
Puue | _Rwsume |
Tesi Case @ Crash Synoiaad Capbured Byles
Simple WebServer A axe 00403524 rep mowsd from thread 35928 caused access volabon 4 654
rildl il Tebleal push ebx irom thrasd 3400 caused access violalon 42 268
Simple WebServer A axe D0400047T inl 021 from Fwead 2406 caused access violalion
Sarrpds WebServr A sxs D04035 24 ep mowed from theasd 3388 causad aconss weolabon 2. B08
Sermple WebOerver A axe 00403524 rep moved from thread 1604 Caused BCCass welalkon 2. 60
Sirmpla WebServer A aue 00402524 rep moved from thread 1596 coused access viokalon
Surples WebServer A axs D0403524 rep moved Inom thread 3080 caused Bccoss Wwolabon 2 60D
Surmpie We b Server A gxe 040352 froin ihvasd 3072 coused aCooss vokaBon 2,609
Serrple WebServer A gxg D0403524 rep r rem hrasd 23332 cousdd BCooss violalon
Sernple WebServer A axe O040352 from hread 1196 caused acoess veolalon 2, B0
Sermple WebServer A axs 00403524 rep moved frem ihrasd 2424 caused RCcass weilalon 2,609

Semple WebServer A axe 00403524 rep movsd from Thre

Sarmple We b Server A sus D040035 7

Sermple WebServer A axe 00403524 rep mowsd fro

Surrple Web Server A aue D04035 24 rep movsd B

4 mep mowsd Brosm R s
m A

m ihraad §

i 876 caused access violalion

BSZ caused Bocass vinlalion

¢ 3800 caused access wilabon

B8 caused access violation

Hinh 5. Man hinh bug 15i khi gdi cdc yéu ciu dén trang Web tao béi Sulley

Viéc phan tich két qua thu dudc tir hé thong
logfile dugc xem xét d€ xac dinh nhiing gi c6 thé
dugc coi 1a mot phan dng sai 1am. Thong thudng
cdc 18i nay dugc dbi chiéu & cac bang ma 16i ma
céc t6 vé bdo mat cong bd. Viée nghién ciiu céc
16i thu dudc c¢6 y nghia quan trong trong viéc
phét hién c4c 16i tiém 4n trong ing dung con gidp
chiing ta cai tién cac kich ban phu hop hon cho
tiing muc tiéu kiém thtt khac nhau (kiém tht giao

thiic, kiém thif trinh duyét, ki€m thit SQL Injec-
tion, XSS v.v.). Mot s6 16i dudc phat hién khi
chay yéu cau HTTP BASIC béi Sulley nhu Hinh
5.

Céc 16 hong tim thdy khi chay trén cdc cong
cu Fuzzing khac nhau do nhém nghién ctiu Zhiy-
ong Wu, J. William Atwood, Xueyong Zhu cong
b6[24].
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Béng 4. Cac 16 hdng dudc phat hién khi thuc hién kiém thii trén cac cong cu Fuzzing khac nhau

Tools Number of vulnerability checked | Number of test cases
Smart Fuzzer 0 1.000.000
GAFuzzing 0 1.000.000
Peach 2.3 4 31.026
DXFuzzing 7 34.222

4. Két luan

Trong nhiing nim gan diy, nhiéu cudc tin
cong doc hai dua trén su ton tai cta 16 hdng.
Thong qua su khai thac do, nhiing 16 hong bio
mét cho phép ké tin cong dodt nhap vao mot hé
théng. Vi vay, n6 1a rit quan trong dé xac dinh
chiing. Hién nay, mot s gidi phap c6 thé dugc
st dung d€ phat hién cac 16 hong d6. Tuy nhién,
trong s6 cc gidi phdp trén khong bao dam tat ca
trong chiing cho két qua tot.

Ly thuyét ki€ém thit mo ra doi trong thoi gian
khong 1au, nhung ngay nay dudc nhiéu nha khoa
hoc quan tdm va phat trién. Nhiéu cong trinh ¢
gia tri da cong b trong thdi gian gan day.

Fuzzing 1a mot phuong phap thit bdo mat duge
st dung khd hitu hiéu trong viéc phat hién 16
héng bdo mat, hang trim 16 hong mdi dugc phat
hién, cong bd hoic khai thac hang thang.

Ciing tf nhiing két qua nay cho thiy kiém thit
md ngiu nhién doi héi dau tu khong 16n, nhung
chi phat hién 10% s6 16 héng trong cic ting dung;
kiém thir md dot bién c6 thé tim thiy khoang
50%. Kiém thit md dua trén md hinh hoan thién
c6 thé tim thdy nhiéu nhu 80-90% ctla céc sai
s6t. Nhung né c6 chi phi dau tu va duy tri kha
16n. Néu cac giao thic st dung dudc tiéu chuin
héa thi lua chon ki€ém thtt mo dya trén moé hinh
diing din. Tuy nhién, trong thuc té hoic do khong
dong thuan vé diic diém giao thiic hodc dic diém
ky thuét phat trién nhanh chéng, hodc trong mot
s6 trudng hop dic biét cic dic diém ky thuat
doc quyén va khong c6 sin dé thit nghiém v.v.
nén cach tiép can ky thuat nay gip khong it kho
khin. Vi thé, ngay nay nhiéu nha nghién ctdu da
cai tién cac ky thuat kiém thit mo dot bién hoic
ngau nhién tich hop cic co ché thong minh qua
viéc ap dung cdc giai thuat di truyén, lai ghép giai

thuat thong minh véi cic thuat todn di truyén.

Nhung ciing can néi thém, Fuzz testing mot
minh khong thé cung cAp mot giai phap bao mat
tong thé ma phai két hop véi cac kiém thi khac
nhu kiém thi beta, ki€ém thit hop tring v.v.
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Phan tich hiéu ning mang chuyén tiép hai ching truyén ning luong
qua cac kénh truyén pha-dinh Nakagami-m/Rayleigh
Performance Analysis of Dual-hop Relay Networks with Power Transfer over

Nakagami-m/Rayleigh Fading Channels

Pham Phii Phi, Tran Piic Diing
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Tém tit

Trong bai bdo nay, chung t6i khao sat mang chuyén tiép khong day truyén niang luong hai ching vé6i co ché khuéch dai
va chuyen tiép (AF) qua cic kénh truyén pha-dinh khong dong nhat (Nakagami-m va Raylelgh) Hé thong bao gom mot
tram nguon vira truyen nang lugng via truyén thong tin, mot may chuyén tiép bi g101 han nang lu’0ng va mot may dich.
D€ danh gia hiéu ning cta hé théng dudc khao sét, ching toi thuc hién phan tich va dua ra cic cong thiic tinh toan dang
tudng minh cho céc dai lugng: xac suét ditng hé théng (OP), thong lugng va x4c suét 16i ki tu trung binh (ASEP). Cac két
qua phan tich nay da dudc x4c nhan bing md phong Monte-Carlo.

Tir khéa: Khuéch dai va chuyén tiép, SNR, thong lugng, truyén ning lugng khong day, xdc suat ding hé thong, xdc sudt
16i ki tu trung binh.

Abstract

In this paper, we investigate a dual-hop amplify-and-forward (AF) relay networks with power transfer over non-identical
fading channels (Nakagami-m and Rayleigh). The considered network consists of a power transfer/information source, an
energy-constrained relay and a destination. The closed-form expressions of outage probability (OP), throughput, and aver-
age symbol error probability (ASEP) are derived to evaluate the performance of considered system. Finally, the analytical
results are verified by Monte-Carlo simulation.

Keywords: Amplify-and-forward, SNR, throughput, wireless power transfer, outage probability, average symbol error
probability.

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. Gidi thiéu dugc su quan tim 16n tif cong dong nghién ctiu
do n6 c6 kha nang kéo dai thdi gian hoat dong

Thoi gian gan ddy, gidi phap truyén nhin cta mang khong déy [1] - [5]. Phuong PhéP nay
ning luong bang séng vo tuyén (RF-EH) da nhan dac biét dudc chd y trong mang chuyén tiép vi
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day la mang thuong hoat dong dua trén cac nut
bi gi6i han vé& mit ning luong. Uu diém ctia mang
chuyén tiép Ia c6 kha ning mé rong dugc pham vi
hoat dong ctia mang khong day va cai thién hiéu
ning cla hé thong [6] — [9]. Thuc té, nhiing nim
gan diy da c6 nhiéu cong trinh nghién ciiu vé
RF-EH trong mang chuyén tiép khong day [10] —
[14].

Trong [10], tac gia da khao sat mang hgp tac
trong do6 cac nut thu nang lugng (EH) dudc xem
nhu cdc niit chuyén tiép st dung co ché khuéch
dai chuyén tiép (AF) khi chiing c6 dd ning lugng
cho qua trinh truyén thong tin qua kénh pha-dinh
Rayleigh. Bai bao cling da dua ra cac cong thuc
tinh todn dang tudng minh vé ti 18 18i ky tu va van
dé tiét kiém niing luong dudi dang gan ding tai
nguon tif viéc khai thac cc niit chuyén tiép EH.
Két qua phan tich da chi ra ring ning luong st
dung tai niit chuyén tiép EH khong chi phu thudc
vao qua trinh thu nang lugng cia nit ma con phu
thudc vao qua trinh thiét 1ap cong suit truyén clia
né ciing nhu cic nit chuyén tiép khac trong hé
théng. Trong hé thdng nay, nit ngudn va chuyén
tiép stt dung ma khéi khong gian — thdi gian truc
giao d€ truyén di liéu. Hon nifa, viéc can bang
gitta toc do truyén dif liéu va tdc do truyén ning
lugng da dudc xem xét thong qua bai todn tdi vu
héa tién ma héa nguodn va chuyén tiép két hop.

Trong bai bdo [13], giao thic truyén thong tin
va thu nhan nang lugng khong day trong mang
chuyén tiép nhan thifc qua kénh truyén pha-dinh
Rayleigh da dudc khao sat. Cac tac gia da tinh
toan va dua ra cac cong thiic chinh xac cho xac
suat diing hé théng ctia cd mang so cip va thid
clp trong hé thdng dudc xem xét. Dua vao giao
thic da dé xuét, ho da phan tich tinh can bing
ning luong — toc do gilta dung lugng trung binh
va ning lugng thu dudc cao nhét trong mang
thtt cip. Cong trinh [14] di nghién ciu vé mang
hop tic, trong d6, nit chuyén tiép bi gidi han
vé mit ning lugng thu nhan ning lugng tii tin
hiéu RF nhan dugc sau d6 st dung nang lugng
nay dé chuyén tiép tin hiéu ngudn dén nit dich
qua kénh truyén pha-dinh Rayleigh. Bai bdo da
trinh bay cic cong thidc tinh todn cho xdc suat
ditng hé théng va dung luong trung binh trong
hai phuong thiic 1a gi6i han do tré (delay-limited)

va cho phép do tré (delay-tolerant).

Do su di chuyén clia céac thiét bi khong day,
mdi chiing trong kénh truyén hai ching c6 thé bi
4nh hudng bdi nhiing dic tinh kénh truyén khac
nhau. Pic biét, trong mang chuyén tiép truyén
nhan niing lugng, niit chuyén tiép thuong dit gan
véi tram nang lugng. Vi vdy, véi gia st rang cac
kénh truyén trong mang chuyén tiép hai ching st
dung co ché truyén nhan ning luong ma céc bai
bdo trén da dé cap c6 thé chua hoan toan phu hop
v6i thuc té.

Trong bai bdo nay, chung toi tap trung phan
tich hiéu suit ctia hé théng truyén ning luong
bao gdm mdt mdy phat (S) vita phét thong tin
vita phat ning luong, mot mdy chuyén tiép (R)
gi6i han vé mit ning luong va mot may dich (D).
Poéng gop chinh cua bai bao nay la: (i) tinh toan
dugc cic cong thiic dang tudng minh vé xic suat
diing hé théng (OP) va xdc suit 16i ki tu trung
binh (ASEP); (ii) dua vao két qua dat dudc clia
OP, thong luong ctia hé thong trong ché do truyén
gidi han do tré (delay-limited) ciing dugc tinh
toan; (iii) danh gia anh hudng ctia cic tham s
hé théng khic nhau nhu thdi gian truyén nhan
ning luong, hiéu suét truyén nhan ning luong, vi
tri ctia niit chuyén tiép va hé s6 pha-dinh (m) dén
hiéu ning cta hé thdng ducc khao sit; (iv) céc
két qué tinh todn trén dudc xac nhin bang mo
phong Monte-Carlo.

Phan con lai clia bai bao nay dudgc t6 chiic
nhu sau: phan II trinh biy md hinh hé théng va
kénh truyén; phan III phan tich hiéu ning ctia hé
thong; két qua sb dudc danh gid va thio luin &
phan IV va phan V 1a két luan.

2. M6 hinh hé théng va kénh truyen

Mo hinh mang chuyén tiép hai ching truyén
nang lugng ma chung t6i khao sat dugc mo ta
trong Hinhl. Hé théng niy bao gdm mot tram
ngudn via truyén thong tin vita truyén ning
luong (Source - S), mdt mdy chuyén tiép (Re-
lay - R) bi gidi han vé mit ning lugng va mot
mdy thu (Destination - D). Gi4 st ring khong
ton tai dudng truyén tin hiéu tif tram ngudn (S)
dén tram dich (D) vi dudng truyén nay xAu hoic
tin hiéu qua yéu 1am cho viéc thong tin lién lac
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truc tiép tir S dén D khong thé thuc hién dugc
ma can su gitip dd cia mdy chuyén tiép (R). May
chuyén tiép R thu ning lugng tif tram ngudn S
bang cach st dung giao thic chuyén tiép phan
chia theo thoi gian (time switching-based relay-
ing - TSR) [12] va gitip tram nguon truyén thong
tin dén mdy dich theo phuong thiic khuéch dai
chuyén tiép (AF). Ching toi ciing gia st rang tat
ca cac may phat va may thu dudc trang bi méot
dng-ten duy nhét.

Rayleigh

Destination

Porer tranafer & nformahon Wanimiisa

chsane]

[ Source 1 e Plelay ¢ hupscsee|

Hinh 1. M6 hinh hé théng mang chuyén tiép hai ching
truyén ning lugng

Nhu di trinh bay, qua trinh truyén thong cia
hé théng dudc khio sit bao gdm hai ching. O
chiing thd nhit, mdy phat S 1an ludt truyén ning
lugng va thong tin dén méy chuyén tiép R. O
chiing thif hai, R khuéch dai tin hiéu va truyén két
qua dén may dich D. Cac kénh truyén S-R va R-
D dudc gia st ¢6 hé sb kénh truyén, ky hiéu 12 A,
va 1,4, 1an luct tuan theo cac phan bd Nakagami-
m va Rayleigh.

V6i giao thic TSR, qua trinh hoat dong cua
hé théng trong mot chu ky T dugc chia 1am ba
giai doan nhu dudc mo ta & bang 1.

Dau tién, mdy chuyén tiép sé nhan ning
lugng do tram ngudn cung cip trong khodng
thoai gian a7. Cong suit tai mdy chuyén tiép
trong khoang thoi gian nay la:

3 E), _ 2P | hs, P« 0
T A-a)T/2 (1-a)d]
nPs |hs,[*aT

trong do, E;, = la nang lugng thu dudc

d/!
tai mdy chuyén tiép, 0 < 1 < 1 la hiéu suit

chuyén ddi niang luong, P 13 cong suét truyén
cia tram nguon, (0 < @ < 1)Ia hé s6 biéu thi
ti 1& cla thoi gian khéi T dung d€ truyén ning
lugng cho may chuyén tiép. Pbi v6i kénh truyén
tif tram nguon dén may chuyén tiép, d,1a khoang

cach truyén, o;1a hé sb suy hao dudng truyén;
q = 2.

(l_a/) ’ 2 N, .

Trong khoang thoi gian (1 —a)7/2 , tram

nguodn truyén tin hiéu x(r) dén may chuyén tiép.
Khi d6, tin hiéu nhan dudc & mdy chuyén tiép c6
dang:

vy = YPhse i @)

trong d6, n, 1a nhiéu tring Gaussian phiic c6
ki vong bang 0 va phuong sai 1a Ny, ki hiéu:
n, ~ CN (0, Ny).

Trong khoang thdi gian (1 — ) T/2 con lai,
may chuyén tiép khuéch dai tin hiéu nhén ti tram
ngudn va chuyén tiép két qua dén may dich. Tin
hiéu nhan dugc 6 may dich la:

Pr hrd
= 3
20 \/E(Iy(t) %) \/d?zy(tﬂnd )

trong d6, d, va o lan ludt 1a khoang cich va
hé s suy hao dudng truyén tit mdy chuyén tiép
dén may dich. n, 1a nhiéu tring Gaussian phic,
ng ~ CN (O, Nz)

Dé don gian, ching tdi gia si N; = N, = N,
E(e) 12 todn tif ky vong ctia bién ngiu nhién.
Chiing ta viét lai z(t) nhu sau:

PrPs hsrhrd

Plhg
=+ N o1 g0
! 0 \/dl d,

Py hyd

pi?{ﬂ N \&?

Ti s6 tin hiéu trén nhiéu tic thoi SNR & mdy
dich dugc tinh béi:

x(® 4

z(H) =

n,+ny

— _ PPsviva

Yede = (prntPsyoNor N2 5)
_ _anym
T yi(aya+)+l
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— Ihxrlz Ihrdlz

. P,
tI'OIlg dO, Y1 = d(l—rl,’)/g = d‘TZ’y’ = N_E)'

Péi v6i ving gia tri SNR cao, ta dudc:
Ly

(ay2+1)
Ham mat do phan bd xdc suit (probability

density function - PDF) ctia bién ngiu nhién 7y,
la [6]:

Ye2e (6)

mm,ym—l oy

TR "
trong d6,y; = E(| hy [*)/d]', m 1a tham s pha-
dinh Nakagami-m quyét dinh mic do nghiém
trong cta pha-dinh.

Ham phan bd tich luy (cumulative distribu-
tion function - CDF) ctia bién ngiu nhién y; dudgc
tinh nhu sau:

m—1 i
_my m
Fu=1-ety (%) (8)
i=0 \ 1

Tuong ty, ham PDF va CDF cta bién ngiu
nhién 1an lugt dudc tinh bdi:
PDF:

frn(x) = e )]
CDF:

Fp(x)=1-e"
trong d6, A, = d3* /E (.4l

(10)

3. Phan tich hiéu nang

DE danh gia hiéu ning ctia hé théng vo tuyén,
ngudi ta thudng dung cac thong sb xdc suit ding
hé thong, thong luong va x4c suat 16i ky tu trung
binh.

e Xic suat ding hé théng

Xdc suét diing hé théng (OP) dudc dinh nghia 12
x4c sudt ma ti sb cong suit tin hiéu trén nhiéu
(SNR) tiic thdi tai dich, y.,., thip hon gid tri
ngudng cho trudce,y, , dudc tinh bdi:

ayiy2Y:
ay, + 1

Pout = Fmg(i’o) = Pr( < 70) (11)

trong d6, F,,, (o) 1a CDF cla vy, yo = 28 - 1
v6i R 1a téc dd truyén xdc dinh truéc & tram
nguon.

Chiing t6i tinh dugc xac sult diing hé thong
nhu G (15) (trinh bay 6 trang 108).

Dé dat dudc (15), ching t6i sit dung cc cong
thuc sau:

m N m m—n.n
(x+y) =Z( m )x Y
n=0
1

t= y
Y2

%
/ ey = 2([—3) %, (2 /Bu)
, H
trong d6, B, u 1a cic gia tri s6 thuc duong va
%K., (.) Ia ham Bessel hiéu chinh bac v loai 2.

e Thong luong hé théng

Chung t6i phan tich thong lugng () 6 may dich
cho phuong thidc truyén gidi han thoi gian tré.
N6 dudc tinh toan bing viéc danh gia xdc sut
diing hé théng & téc do truyén cho trude clia tram
nguodn — R bits/s/Hz, trong d6, R = log,(1 + o)
. Chiing tdi quan sat tram ngudn truyén thong tin
& tdc do R bit/s/Hz va thdi gian truyén hiéu dung
tif tram nguodn dén mdy dich trong khoang thdi
gian khéi T 12 (1 — )T /2. Khi d6, thong luong 7
6 may dich dudc tinh nhu sau:

T= (1 - P()Lll)w
— (1 - a’)(lz_ Pout)R (12)

e Xdc suat 16i ky tu trung binh

Xdc suét 16i ky tu trung binh (ASEP) 1a mot tham
s6 quan trong khac ma cédc nha thiét ké hé thong
phéi biét. N6 dung dé& danh gia hiéu ning mang
v tuyén va né dudc tinh nhu sau:

(o)

Ps(e) = / w0 (V8Y) fyo. ) dy

0

(13)
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trong do, Q(x) = \/#271 [ edr 1a ham Q Gaus-

sian, w va @ la cac hang so phu thudc vao loai

w
AN . 5 . 4 P (6):_/ ( ) —1/2 —1/2dl,
diéu ché. N — Yere
n 0

Theo [6], ching ta c¢6 thé biéu dién (14) nhu M
sau: 2 \/ZT

e 1 2dr (14)

St dung két qua tinh todn & (12), ching ta c6 dudc ASEP nhu & (16) (trinh bay & trang 108). O
day, cac cong thic sau da dudc st dung:
s3] gt
/e_d[ - \/?
0 Vi 1

/zﬂ-é ot (Zﬁ\/;)dt—ﬂr(,u— +1)r(,1+ +1)ex ia w £
¢t = 28 "Ta VR g | Ty
0
véi ‘W (.)la ham Whittaker.

Pou = Fypo, (v0) = f P, y1 < B2y | £, (72) dy

ayayt
=/ Fy (“yszz;”) frn )y
| o N 15
- et 1 (oY [T Y (1Y T Tt w
- 2e 1 Z Z il (/l]%) n (11) fy enm Y2

0
TS 1 l myo\ T (1) ()T myod
T () 07 )7k
=1 /lze IZO nZO i 1y, p 5 Kl—n 2 Tay, |

w t
Py(e) /F“(—)eZtZdt
2\/% J Ye2 0
w wp W (mEN (1Y mE ) mg A,
= 1 = 24,eT - 9)( )(—)( ¢ ) Kin|2+]|—2= e 17 dt
2 \/ﬂ 0/ [ 2 Z.: nz(; ! (/ll')’t a Aidray, : Aday,
i 2i-n n=2i-1
_w ZZ '21 m 2 m +l 2 F2l+1F2l+3_2n
2 \/ﬂ e i! a 2\ 1,0y, L6y, 2 2 2
m/lz 2I’I1/12
X — | Woitten 1on | —m8m8 —— . 16
eXp(a(2m+/119y,)) A (a(2m+/119%)) (10
4. Két qua va thao luin thu ning luong (@), hé s6 pha-dinh (m) va vi tri

ctia nit chuyén tiép (d; ) véi cac ki thuat diéu ché

O phan nay, ching tdi khao sat su thay doi st dung Ian Lot 1a BPSK va QPSK.

clia cac dai luong xdc suit ding hé théng (OP),
x4c suét 16i ki tu trung binh (ASEP) va thong
lugng ( 7 ) theo cdc tham sb anh hudng dén hé
théng nhu y,, hé sb truyén ning luong, thai gian
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4.1. Anh hudng ciia vy,

Hinh 2 md phdng su thay d6i ctia OP va
ASEP theo v,. Ta thdy rang két qua phan tich va
mo phong trung khit hon trong vung SNR cao
hay trong ving v, c6 gia tri 16n. Piéu nay 1a do
chiing t6i st dung cong thific gan diing cia SNR
nhan dugc tai dich (y.,. ). Thém vao d6, két qui
trén ciing cho thay rang, diéu ché BPSK dem lai
hiéu ning hé thdng tdt hon so véi QPSK.

ASEP - BPSK

ASEF & OF

ASEP - QPSK

O

Aralysis

®  Simulation
o |
10 " N M . "
=10 -3 LU 5 ] 1% 200

¥ (dB)

Hinh 2. OP va ASEP thay déi theo y, v6i @ = 0.4, n =
1, di=dy=1, m=2, R=2, 01=2,0,=3

4.2. Anh huédng ciia hé sé thoi gian thu ndng
luong

Hinh 3 va Hinh 6 mo6 ta tac dong cia « 1én
OP va ASEP, thong lugng 7.

Két qua ¢ Hinh 3 cho thay ring, khi o ting thi
OP va ASEP giam. Diéu nay 1a do khi « ting thi
thoi gian tich lily niing lugng tai mdy chuyén tiép
cang 16n, din dén gid tri y.,. cang 16n nén OP va
ASEP cang c6 gid tri nho. Dbi véi Hinh 6 ta thiy
rang c¢6 1 gia tri a* cho gid tri thong luong cuc
dai, rdi sau d6 gidm dan. Cu thé, gid tri 7 ting
dan khi @ < a* va gidm dan a > ax.

| ASEP-BPSK

ASEP - (PSK
—— Analysis
4 @ Simulation
el 0z 04 0.6 0.8 1

4

Hinh 3. OP va ASEP thay ddi theoavéin = 1, d; = d, =
1, m=2,R=2, 01=2, 0,=3, v, =20dB

Diéu nay dudc gidi thich nhu sau, khi & <
axthi thoi gian cho qua trinh truyén ning luong
it dAn dén OP cao, suy ra thong lugng nhd. Va
khi gia tri @ < a# thi ti 6 (1 — @) cang nhd, trong
khi thong lugng 7 ti 1& thuan vdi ti s6 ny nén gid
tri thong lugng 7 sé cang giam.

4.3. Anh hudng ciia tham sé m

10

— Analysis
@ Simulation

ASEP-QPSK - ysep -BPSK. |

ASEP & OF
=

m

Hinh 4. OP va ASEP thay d6i theom v6in = 1,d; = d> =
1, a=04,R=2, 01=2, 0,=3, y,=20dB

Hinh 4 va Hinh 7 mo6 ta tac dong cua tham
s6 m quyét dinh mtic d6 nghiém trong ctia fading
dén OP va ASEP. Tir hai hinh nay ta thiy ring,
khi m cang ting thi chit luong kénh truyén cang
t6t, do d6 OP, ASEP c6 gi4 tri giam dan va 7 ¢
gia tri ting dan. Cu thé, phan b6 Ngudn — Re-
lay/Relay — Dich 1a Rayleigh/Rayleigh khi m = 1
va Nakagami-m/Rayleigh khi m > 1.
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4.4. Anh hudng ciia vi tri niit chuyén tiép

=R |
" ASEP - QPSK
Z g%l # ASEP-BPSK
10}
: — Analysis
m‘? . ) ) | = .‘i:ml'.latim_
o 0.2 0.4 0.6 0.8 1

d

Hinh 5. OP va ASEP d6i theo d; v6ia = 0.4, 1=1, d, =
2-dy,, m=2,R=2, o01=2, 0=3, y,=20dB

THROLGHFLT

m— Analyins
@ Simulation o
+ Simulationd,

Hinh 6. Thong ludngr thay ddi theo a, d\véi dy = 2 —
di,, m=2,R=3, oy=2, o, =3,y,=20dB

Két qua cho thay su anh hudng ctia d; 1én OP,
ASEP va 7 1an luct & Hinh 5 va 6. Cu thé, khi d,
cang tang thi gia tri cia OP va ASEP cang tang.
Diéu nay 1a do khi d; ting, ning lugng ma ndt
chuyén tiép thu dudc ciing nhu cudng do tin hiéu
nhén dudc giam, do d6, OP va ASEP nhan gia tri
lon hon. Vi vay, thong luong 7 ciling s€ nhan gia
tri nho hon do sy suy giam cua cuong do tin hiéu
nhan dudc.

10
_j:'_ 16"
gmnls
.—.-i.mlj.sm
! o Srdat
e . | Simulation

] 3 4 5
m

Hinh 7. Théng luong 7 thay ddi theom v6in = 1, do =
2-d,R=3, o1=2, 0,=3, v, =20dB

5. Két luan

Trong bai bao nay, ching t6i da khao sat mo
hinh hé thdng mang chuyén tiép hai ching truyén
nang lugng khong day trong cac moi trudng pha-
dinh khong dong nhit. Cu thé, chiing toi da xay
dung cac cong thic dang tudng minh cia cac
thong sb hiéu ning hé thdng 1a x4c sut ding hé
théng (OP), thong lugng 7 va xdc suét 16i ki tu
trung binh (ASEP). Pdng thdi, cic két qua phan
tich nay da dugc danh gid tinh chinh xdc bang mo
phong Monte-Carlo. Ngoai ra, sy anh hudng cua
cdc tham s6 hé théng nhu thdi gian truyén ning
luong, hé sb pha-dinh m va vi tri cia niit chuyén
tiép dén hiéu ning clia hé thdng ciing da dudc
khao sat.
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Tom tat

Bai bdo trinh bay phan tich phan ti hitu han cho bai todn phi tuyén hinh hoc ctia tim composite dua trén ly thuyét tim vo
bién dang nho6 va géc xoay trung binh. Chuyén vi doc ciia tim dugc gid thiét 1a ham bac nht theo chiéu day tim va chuyén
vi clia tAm dugc xét trong pham vi géc xoay trung binh. M hinh phén ti hitu han dugc xdly dung theo phuong thiic tong
Lagrange. Céc két qua tinh todn dudc so sanh véi cac két qua thu dudc tir cac ly thuyét tuyén tinh va phi tuyén trong cic
tai liéu da cong bd trude day.

Tir khéa: MRT, FOSD, phan tich phan ti hitu han, tAm composite
Abstract

Geometrically nonlinear analysis of composite plates are studied using first-order shear deformation moderate rotation
theory with finite element model. The transverse displacement field is assumed to vary linearly through the thickness and
the displacements are considered in the range of moderate rotaion. The presented finite element implementation is based
on a total Lagrangian approach. The results are compared with those obtained by finite element analyses based on orther
linear and nonlinear theories in earlier literature.

Keywords: MRT, FOSD, Finite Element Analysis, laminated composite plates

© 2017 Ban quyén thudc Dai hoc Duy Tan

1. M6 dau dé tao thanh mot loai vat liéu méi c cac tinh chit
tot hon cdc vat liéu thanh phan nhu bén hon, nhe
hon, chdng chdy va chdng in mon t6t hon. Hau
hét cac vat liéu nhan tao dudc lam tir hai loai vat
liéu: c6t liéu va chat nén. Cac cbt lidu clia com-

Vit liéu composite nhiéu 16p da dudgc ting dung
rit nhiéu trong cdc nganh ky thuat nhu xay dung,
0 t0, k¥ thuat hang khong, tén Itra... Vat liéu com-
posite dugc két hop tir hai hay nhiéu loai vat liéu

Email: vuduythang@duytan. edu.vn (Vi Duy Thang)
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posite c6 thé 1a cac hat ngin, bot, hoic cic cbt
soi nhu soi thuy tinh, soi polyme, soi gbm, sdi
kim loai va sdi cdc bon,... dudgc st dung d€ ting
cudng do bén va do ciing. Vat liéu nén ctia com-
posite c6 thé 1a polyme, céac kim loai va hdp kim,
gbm hoic cacbon. Vit liéu nén chifa dung cic
cbt, c6 tac dung phan bd tai trong va bio vé cbt
liéu.

Hién nay, § Viét Nam, composite da dugc st
dung d€ ing dung trong an ninh quc phong nhu
dong tau tuan tra trén bién, ché tao 4o gidp, cac
thiét bi bén, nhe cho canh sat co dong, cac vii khi
dang 6ng phoéng, vat liéu ché tao vé tinh nhd cho
dén cac sensor siéu nhé. Vat liéu composite ciing
dudc st dung dé xay dung céac cong trinh quin
su, phong thii bo bién... va khong thé thiéu dugc
khi ché tao tén Ia. VAt liéu composite c6 tiém
nang va ung dung vo cung to 16n, nd 1a vat liéu
clia hién tai va tuong lai. C6 thé néi thé ky 21 1a
thé ky ctia cong nghé cao va vat liéu composite.

Dudi su phat trién manh mé ctia mdy tinh, céc
bai todn tAm v da dudc giai quyét bang phuong
phdp s6 hién dai. Reddy [1] dua ra m6 hinh phan
td TOSD dang von Karman da hiéu chinh dugc
4p dung cho phan tich bién dang 16n cho cic tim
composite. Palmerio [2], Kreja [3] da thyc hién
va m& rong mo hinh phan ti FOSD cho 1y thuyét
goc xoay trung binh. Kreja va Schmidt [4, 5] phat
trién mo hinh phan t& FOSD cho ly thuyét géc
xoay 16n ctia Habip [6]. Gan diy Lentzen [7]
trinh bay cac budc thuc hién cho ly thuyét vo phi
tuyén toan phan FOSD dua trén cac phan ti dugc
phat trién bsi Gruttmann and Wagner [8, 9]. Vu
[10-13] da xay dung mo hinh phan t& tAm phi
tuyén dang von Kirmén di hiéu chinh. Schmidt
[14—-16] da phat trién mo hinh cla Lentzen [7] ap
dung cho tim vé composite.

Trong bai bdo, cac tac gia trinh bay nghién ctiu
phan t& hitu han ctia tAim composite dua trén ly
thuyét bién dang cit bac nhit (FOSD). Céc thanh
phan phi tuyén hinh hoc dudgc thiét 1ap dua theo
gia thiét goc xoay trung binh. C4c phuong trinh
dugc xay dung trén hé toa do tu nhién. Tac gia da
phat trién chuong trinh tinh toan phén ti hitu han
st dung phan tif 9 niit, phuong phap ANS trong
gidi quyét bai todn phi tuyén hinh hoc ctia tim
vo. Két qua tinh todn chuyén vi ctia bai toan tim

vudng chiu tii trong phan bd dudc so sanh véi
cac két qua cia ly thuyét phi tuyén von Kirmén
va cua Reddy [17].

2. Phan tit hitu han géc xoay trung binh cia
tam, vo

Cic két qua trong bai bdo dugc tinh toan st
dung ly thuyét tim vo bién dang cat bac nhét
(hay gia thiét Reissner-Mindlin) ké dén hai dang
1y thuyét phi tuyén hinh hoc 1a phi tuyén hinh hoc
dang von Karman va phi tuyén hinh hoc géc xoay
trung binh. Ly thuyét tim vo bién dang cat bac
nhét (FOSD) géc xoay trung binh dudc dé xuét
béi Schmidt va Reddy [18] va dudc phat trién
bdi Palmerio va cac dong tac gia [19, 20]. Theo
thuyét bién dang cit bac nhat chuyén vi ngang
dugc gia thiét bién déi tuyén tinh doc theo chiéu
day ctia két cAu trong khi chuyén vi ding dugc
gia thiét 12 hang s6. Ta c6 cac phuong trinh biéu
dién vécto chuyén vi:

Vo + 60, )

0
Us = Us (2)

Uy

trong d6 6> 1a toa do theo phuong chiéu day ctia
tAm vo va @ = 1,2. Cac tham sb v, va v; 1a cac
chuyén vi ngang va chuyén vi ding tai mot diém
Y N N 0o 0 O 2
nam ngoai mat trung binh, v, va vz la cac chuyén
vi ngang va chuyén vi ding trong mit phang
< 1 T . p
trung binh, v; va v, la cac goc xoay quanh cac
truc toa do ®? va @' tuong ting. C4c hé toa do va
cdc thanh phan chuyén vi biéu dién trén hinh 1.

Hinh 1. Céc thanh phan chuyén vi ctia phan ti vo

Céac thanh phan cda ten so bién dang Green—
Lagrange bi€u dién theo cdc gradient chuyén vi
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1
E,-j = 5 (Vi;j + Vj;i + Vlek]) 3)

va cdc thanh phan tuyén tinh bién dang va tenso
goc xoay

eij = (Vi;j + Vj;i) 4

| =N =

wij = (Vi;j - Vj;i) 5)
v6i V;, Vi (i = 1,2,3) 1a cac thanh phan tenso hiép
bién va nghich bién tuong ting clia vécto chuyén
vi ctia mot diém bat ky ctia tAm v theo cic vécto
don vi dia phuong tai trang thdi khong bién dang,
nhu hinh. Ky hiéu biéu dién cho dao ham ctia cac
thanh phan hiép bién.

Ta c6 thé viét cdc thanh phin cla tenso bién
dang Green theo e;; va w;;

B 1 P | |
Ej=e;j+ Ewkiw'j + = 2 (ekjw + eyiw )+ 2ek,e
) . (6)
V6i gia thiet cac goc xoay dudc cd nam trong
khoang géc xoay trung binh nén c6 thé xem binh
phudng cdc goc xoay la rit nhd E;; = O (82) ta
suy ra

€ = 0(82) (7)

wkiwf‘j = wmwz + wgaw?ﬁ + w3, = 0 (82) (8)
Ta c6 thé thiy ring

ewel; = 0(e*) 9)

Ta ciing c6 thé nhan xét ring w3, = O (&) va
wep 16 nén c6 thé gid thiét w,s = O (&2

Xét E,p, tii phuong trinh (6), bd qua cic sb
hang v cung bé ta dugc:

1 1

_(1)30(1):5[5, + E (eklgwf‘a + ek(,a)fg) (10)

Eaﬁ = 604;4‘ 3

Khi k = y = 1,2 ta c6 ey, = O(&*), thay
vao (10) ta dudc

1 1
Eaﬁ = €opt 50)3(,(1)5;3"' E (63[3(1)3& + 63(,(1)3B) (1)

véi w3, = g, = gPwsie = wie.
Tuong tu véi E,3 va E3; ta co

1
Es=eps+ = > (U)35(UB + €a5a/B + e33w; ) (12)
(13)

trong d6 cac sb hang gach duéi c6 dang bac 3 véi
&.

— (03 (03
Es3 = e33 + 5 Wa33 + ep3w;

Céc thanh phan bién dang ctia vo c6 thé biéu
dién duéi dang sau

0 1 22
Ewy = Eus+@E+(0°) Esg  (14)
0 S
Eyz = Epn+0Ey; (15)
E33 = 0 (16)

Céac thanh phan bién dang trong cic phuong
trinh (14) va (15) thé hién quan hé bién dang —
chuyén vi ctia tim v6 bi€u dién cu thé nhu sau:

e Cic thanh phan bién dang tiép tuyén

7

0 1/0 0 lo o
Eop = > (%ﬁ + soﬁa) + 5 %a3Ps

| 1

1 0 0
Eqp = 5 (‘Pa,e + ‘P/ja) ) (bfy%ﬁ + b;;l%a)

1 1 0 1

5 (900%0[33 + ¢ﬁ3¢a3) (18)
2 1 11 1
Eq.p = ) (ba%ﬁ + bﬁ(p/la) + 2%3%%3 (19)

e Cic thanh phan bién dang cat

Lo 1
Vs = o+ b + VNS + 2153 (&B la) (20)

1 1 0
| " 1
2E(13 = U3, + UV 0 — FU3. A9

21
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T phuong trinh (2) din t6i v33 = 0, ta thu
dudc bién dang day ctia tim vo

E33 = 0 (22)
phil hop véi gia thiét bd qua bién dang theo chiéu
day ctia tim vo.

Trong do:

Gop = Vol = bopts (23)

n

Cus = V3o + Dy (24)
v6in =0, 1. Trong do b 1a ten so do cong cua
vo.

Céc thanh phan c6 gach dudi tif phuong trinh
(17) dén phuong trinh (21) 14 cac thanh phan phi
tuyén. Néu chi xét thanh phan phi tuyén cé bao
gdm g%oﬁ ta thu dugc ly thuyét phi tuyén tng suat
cat bac nhét dang von Karman. Néu bd qua tit ci
céc thanh phan gach duéi ta sé thu dugc 1y thuyét
tuyén tinh bién dang cat bac nhit.

Khi gidi bai toan bang phuong phdp phan ti
hitu han 1y thuyét Kirchhoff-Love va Bernoulli
doi héi xtt dung ham dang lién tuc bac C! trong
khi theo ly thuyét FOSD ta chi can ham dang lién
tuc C°.

Mbi quan hé phi tuyén bién dang — chuyén vi
trong phuong trinh (17-21) c6 thé biéu dién nhu
1a téng cta thanh phan tuyén tinh va thanh phan
phi tuyén duéi dang ma trin nhu sau

1
{e} = {e}r + {e}ne = [Bol {v} + 3 [A()] [G] {v}
(25)
trong do

T 0 0 0 1 1) .. |, o
v = (Uy, Uy, Us, Uy, Uy} la vécto chuyén vi,

{€} 1a vécto bién dang va By, A, G la cdc ma tran
toan ti dao ham.

Quan hé ting suit bién dang c6 thé biéu dién:

[ o 1 2
Al [A] |A
Al [A] |A 0
bt =1 [A] |A] |A {ie)
0 1
Bl |B
0 1 2
Bl |B
(26)
hay dang rut gon
b=l @

Trong do:

n
h

[A"\]=/[A] (@) 'uae®
hy

b
[ﬁ]:/[B] (@) *ude’
J

trong d6 h; va h/ la toa do theo phucng chiéu
day ctia bé mit trén va bé mit dudi 16p vat liéu
thd [ ctia tAm vo.

Ma tran vat liéu composite truc hudng cé
dang:

Ch Cnn C 0 O
Co Cn C 0 O
A 0
[ [0] (B] ]_ Cise Cx Ces 0 O
0 0 0 Cu Cyus

0 0 0 Css Css

Phuong trinh cin bang ctia tim vé c6 dang:
('K +['Ke] ) - 1aqy = PR} = {'F} =T (28)

voi

0

Q
| 'K.] = / 1B [H]-[B1] a0

('7)= [ g8t}

|'K,| = A}[G]T AT -['S] 1G] - [N] °dQ2
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Vi [1Kg] la thanh phan ma tran do cting hinh
hoc, J 1a cdc thanh phan phi tuyén, {R} 12 vécto
tai trong, {g} 1a vécto chuyén vi tai niit cia phan
tu.

3. Két qua tinh toan

b2

Hinh 2. TAm composite vuéng

Xét bai toan tim vudng composite truc hudng
chiu tai trong phan bd déu di dudc khio sit
b6i Reddy [17] nhu trén hinh 2. TAm c6 chiéu
dai cidc canh @ = b = 12 (in), chiéu day tim
h = 0.138 (in). Cac thong s6 vat liéu: mddun dan
hdi E; = 3.0 x 10° (psi), E, = 1.28 x 10° (psi),
modun cat G, = Gi3 = Gy = 0.37 x 10° (psi),
hé s6 poison v, = 0.32. TAm chiu tai trong phan
bd déu theo phuong vudng géc mit tim g.

SS1 SS3
4o CPT | FSDT | RVK | MRT | CPT | FSDT | MRT, ANS
0.05 | 0.0113 | 0.0113 | 0.0113 | 0.0113 | 0.0122 | 0.0113 0.0112
0.10 | 0.0224 | 0.0224 | 0.0225 | 0.0225 | 0.0217 | 0.0218 0.0217
0.20 | 0.0438 | 0.0439 | 0.0439 | 0.0439 | 0.0395 | 0.0397 0.0396
0.40 | 0.0812 | 0.0815 | 0.0816 | 0.0816 | 0.0648 | 0.0650 0.0649
0.60 | 0.1116 | 0.1122 | 0.1124 | 0.1123 | 0.0823 | 0.0824 0.0824
0.80 | 0.1367 | 0.1377 | 0.1378 | 0.1377 | 0.0957 | 0.0959 0.0958
1.00 | 0.1581 | 0.1594 | 0.1595 | 0.1593 | 0.1068 | 0.1069 0.1068
1.20 | 0.1767 | 0.1783 | 0.1783 | 0.1781 | 0.1162 | 0.1162 0.1162
1.40 | 0.1932 | 0.1951 | 0.1951 | 0.1948 | 0.1245 | 0.1244 0.1244
1.60 | 0.2081 | 0.2103 | 0.2102 | 0.2099 | 0.1318 | 0.1318 0.1318
1.80 | 0.2217 | 0.2241 | 0.2240 | 0.2236 | 0.1385 | 0.1384 0.1384
2.00 | 0.2343 | 0.2370 | 0.2367 | 0.2363 | 0.1447 | 0.1445 0.1445

Bang 1. Chuyén vi diém gifta tim

Ta khao sét cic trudng hop cé diéu kién bién
SS1 va SS3

n ) a o 0 1 )
Bién SS1: tai x = 5: U = 13 = vy, = 0; tai
b o 0 1
yzi:vl =u3=v; =0
Bién SS3: tai bdn canh bién cta tAm céc

e .0 0 0
chuyénviv, =v, =v3 =0

St dung ludi 4x4 phan ti 9 niit, budc tai trong
0.05, sai sd cho phép € = 0.01. Trong qu4 trinh
giai bai toan ta st dung phép tich phan ha bac (re-
duced integration) cho c thanh phan tiép tuyén

va cit (R-R). Pbi véi bién SS3 ta sif dung phuong
phap ANS do phuong phap R-R cho 10i giai
khong hoi tu.

Céc két qua tinh toan cho trén bang 1 va do
thi trén hinh 3. Trén hinh 3 ta c6 thé dé dang
nhan thiy ring cac gid tri chuyén vi ctia tim trong
trudng hop bién SS1 16n hon céc gia tri chuyén
vi tAm trong trudng hop diéu kién bién SS3 do s
luong rang budc trong diéu kién bién SS1 it hon
so v6i diéu kién bién SS3. Trén bang 3 ta c6 thé
nhén xét ring cac gia tri chuyén vi theo ly thuyét
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+ FSDT SS3
0.15F
0.1r . e
Pt
L d
g
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0 0.5

Hinh 3. Chuyén vi diém giita tim

RVK (von Karmén hiéu chinh) tuong di gan
FSDT ctia Reddy do ly thuyét FSDT xay dung
trén co sG phi tuyén von Karman. Céac két qua
tinh toan theo 1y thuyét MRT trong trudng hop
bién SS1 nhé hon céc két qua tinh theo 1y thuyét
FSDT do s6 lugng cic thanh phan phi tuyén hinh
hoc theo ly thuyét MRT nhiéu hon va khi nay dnh
hudng ciia géc xoay tuong ddi dang ké. Trong
truong hop bién SS3 do géc xoay tuong ddi nhod
nén khong c6 su khac biét nhiéu gitta cac két qua
tinh todn theo hai 1y thuyét MRT va FSDT.

4. Két luan

Trong bai bdo, bai toan phi tuyén hinh hoc ctia
tAm composite nhiéu 16p dudc phan tich dua trén
ly thuyét tAm vo géc xoay trung binh va so sanh
v6i ly thuyét phi tuyén vén Karman. Tic gia da
xdy dung mot chuong trinh tinh toan phan ti hitu
han cho cac phﬁn tu td giac 4, 8, 9 nut véi cac
lua chon ly thuyét tinh todn khac nhau. Trong vi
du tinh todn, tic gia da chi ra su khic nhau vé
chuyén vi clia tAm vat liéu composite hai 16p vé6i
hai trudng hop lién két bién theo céc ly thuyét
tAm v phi tuyén géc xoay trung binh, phi tuyén
von Karman va cic két qua tinh toan cta Reddy
[17].
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Ung dung ma vach DNA trong nghién ctiu da dang di truyén
va phan loai cac loai thuc vat dudc
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Tém tit

Céc loai thyc vat dugc st dung lam thubc phong va tri bénh rat da dang va phong phu T xa xua ngudi ta da biét st dung
cay thubc dua trén cac kinh nghiém dan glan Trong thoi gian qua, viéc nhan biét va phén loai céc loai cay thu6c chi yéu
dua theo phuong phap hinh thai hoc va cau tao giai phau (hoa, qua hat, 14, than, ré, v.v). Hién nay, ngay cang nhiéu loai
ciy thubc méi dudc tim ra, tuy nhién nhiéu loai lai c6 hinh thai bé ngoai rat gibng nhau (loai dong hinh) nén rat khé phan
biét néu chi dua trén céc phuong phap phan loai thong thudng. Ma vach DNA 1a cong cu danh gia su da dang di truyén,
xdy dung cay chiing loai phat sinh dua trén viéc phan tich va so sdnh cdc mdt s6 trinh tu gen bao thii nén c6 thé cho phép
nhan dién, phan loai cac miu thuc vat dugc, dudi loai dia ly va loai d& gdy nham 14n & cip do gen v6i miic do chinh xic
rit cao. Gan day, viéc ap dung ky thuat nay da dat dudc nhiéu tién bo, dudc sit dung phd bién & nhiéu nudc trén thé gidi
trong d6 c6 Viét Nam. Bai viét nay mo ta mot s6 khai niém cd ban, cic locus gen chi thi va mot vai thanh tyu ctia ma vach
DNA nhim danh gid tinh da dang di truyén va phén loai cac loai thuc vat dudgc.

Tir khoa: ma vach DNA, phan loai, da dang di truyén, thuc vat dugc
Abstract

There have been a large number of medicinal plants used for prevention and treatment of different diseases in human and
other organisms for a long time. Since the early days, people have known how to use medical plants based on traditional
experience. Lately, most of these medicinal plants have been recognized and classified based on their morphological and
structural properties (types of flowers, fruit, leave, bodie and roots, etc). Up to date, there are numerous types of novel
medicinal plants have been found, however, some of them share extremely similar external shapes (isomorphic species),
leading to confusion and misunderstanding in classification classification according to normal classifying methods. DNA
barcodes are used to analyze and evaluate the genetical diversity, construction of phylogenetic tree. Thereby, they allow
to identify and classify medicinal plants and their regional substitutes and adulterants in molecular levels (DNA, RNA).
Recently, there has been alot of much advanced progress in study, development and application of DNA barcodes in the
world and Vietnam as well. This paper describes the basic concepts, gene locus and several achievements of DNA barcodes
to evaluate the genetic diversity and classification in medicial plants.

Keywords: DNA barcode, classification, genetical diversity, medicinal plant
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1. Giéi thiéu

Cay thudc 12 cac loai thuc vat c6 chida cac hop
chit héa hoc quy dudc st dung dé phong va diéu
tri nhiéu loai bénh tit cho ngudi va vat nuodi. Céac
loai thuc vat nay phan b rong rai trong tu nhién,
mot s6 loai sinh séng theo ving dia ly dic thu.
Viéc thu thap miu, mo ta hinh thai ciing nhu céc
kinh nghiém st dung cay thubc da c6 tir 1au doi,
dugc diic két trong cdc bai thudc dan gian cla
mbi dan tdc. Hién nay, c6 nhiéu loai cay thudc tu
nhién da dugc thuan héa va uom trong, cung cip
ngudn dudc liéu phong phu, kip thdi cho cic muc
dich nghién cttu va st dung. Tuy nhién, do nhiéu
loai thyc vat c6 mic do tuong dong cao vé hinh
thai, cAu tao gidi phau nén dé gay nham Ian cho
ngudi nghién ciiu cling nhu st dung. Diéu nay c6
thé dan t6i i ro, nguy hiém nhét dinh trong qué
trinh ché bién va st dung.

Ma vach DNA la ky thuat sinh hoc phan tu
cho phép phan biét hai mau sinh vat néi chung
va mau thuc vat dugc néi riéng & cip do phan
ti (gen) nho vao viéc doc, phan tich va so sanh
trinh tu cua cac doan gen dac thu c6 tinh bao thu
cao gilta cac ddi tuong dudc nghién ciu. Pudgc
gi6i thiéu 1an dau tién bdi Paul Hebert va cong
su (cs) khi nhém dé& xuét rang gen ma héa cho
cytochrome oxidase tiéu don vi 1 (CO1, thudc hé
gen ty thé) c6 thé dudc st dung dé€ phan loai hau
hét cdc nganh dong vat, ngoai trit Cnidaria. Do
do, CO1 dudc coi nhu ma vach DNA & dong vat
[1]. Piéu nay di md ra mot hudng nghién ctiu va
Uing dung quan trong trong phan loai hoc thuc vat
no6i chung va thuc vat dudc néi riéng. Tuy nhién,
khdo sét thuc té cho thiy gen CO1 c6 tdc do tién
héa thip & cic loai thuc vat nén viéc ap dung gen
ndy trong phan loai bi han ché. Do d6 ngudi ta
phéi tim kiém céc gen khéc c6 chic ning tuong
duong thudc hé gen luc lap va gen nhan.

C6 thé thdy, ma vach DNA du méi dudc biét
dén va stt dung hon mot thap ky nhung da c6
budc phat trién rit manh. Ngudi ta phan biét ma
vach DNA don locus (single locus DNA barcode)
la viéc doc va so sanh trinh ty cua tiing gen riéng
biét (matK, rbcL hoac trinh tu I7S2) va ma vach

DNA da locus (multi locus) 1a viéc phan tich va
so sanh trinh tu cia nhiéu gene cung lic. Xu
huéng méi hién nay la st dung toan bd trinh tu
hé gen luc lap (chloroplast, cp genome) lam ma
vach vi ngudi ta thdy ring chiing c6 ving bio
thd (dai tir 110 — 160 kbp) chia nhiéu bién di,
tuong tu nhu locus CO1 § dong vat. Ky thuat méi
nay dugc goi la si€éu ma vach (super barcode) [2].
Cho t6i nay, da c6 rat nhiéu cong bd khoa hoc va
phat minh lién quan t6i ing dung ma vach DNA
trong phan loai thuc vat dudc. Tong két lai c6 thé
chi ra mot s6 wu di€ém clia cong cu ndy trong phan
loai la: (1) ma vach DNA c¢6 d6 da dang cao gitta
cic loai khic nhau, (2) da dang trong loai thip,
(3) san phdm PCR nhan ma vach DNA c6 kich
thu6c ngan, dudi 1 kb va (4) dé thiét ké cac moi
diing cho phan ting khuéch dai ma vach [3].

Thuc nghiém cho thiy khi ky thuat ma vach
DNA dugc st dung két hop véi phuong phap
phan loai hinh thai s€ tao thanh bg cong cu manh
cho phép phan biét cac loai, tranh su nham 14n
trong qud trinh nghién cifu va st dung. Bai viét
nay nham gidi thiéu cdc cd sd di truyén phan ti
va ung dung cua ky thuat ma vach DNA trong
viéc phan tich tinh da dang di truyén, phan loai
loai thuc vat dugc. Ngoai ra, chung t6i cling thao
luan vé mot s6 huéng nghién cifu va tng dung
cua ky thuat ma vach méi.

2. Cac locus gen dudc stt dung lam ma vach
DNA

O té bao thuc vat, acid nucleic ton tai chii yéu
trén cdc nhiém sic thé & trong nhan tir d6 tao
ra hé gen nhan. Ngoai ra, acid nucleic con dugc
tim thiy trong cic bao quan nhu ty thé, lap thé,
tao thanh hé gen té bao chét v6i hé théng ma di
truyén va tuan theo quy luét riéng. Vi cdc gen ty
thé c6 tdc do tién héa rat chAm nén chiing dudng
nhu khong thich hgp d€ 1am ma vach DNA [3].
Do d6, giai phap thay thé 1a sit dung céc gen luc
lap/gen nhan c6 tdc do tién héa (thay thé cc nu-
cleotide) cao hon.

Thuc nghiém cho thy, mot locus néu dudc
chon lam ma vach DNA dung cho phan loai thi
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phai dap tng 3 ti€u chi sau: (1) trinh ty nu-
cleotide c6 muc do da dang, phan hda cao &
cip do loai, (2) c6 trinh tu dd ngin dé thuin
tién cho viéc tach chiét va khuéch dai, va (3) c6
cac doan bao thu & hai phia cua trinh ty phén
hoa (conserved flanking sites) dé tao thuén lgi
cho viéc thiét ké cac mdi phS quat [4]. Dya trén
3 tiéu chi co ban cia mot ma vach DNA dién
hinh, cdc nha phan loai thuc vat dugc da tim
ra tong s6 17 ma vach DNA bao gom (matK,
rbcL, ITS1, ITS2, psbA-trnH, atpF-atpH, ycf’5,
psbK-1, psbM, trnD, rps16, coxl, nadl, trnL-F,
rpoB, rpoCl, atpF-atpH). Nhiing locus gen nay
da dudc sit dung d€ danh gid miic do da dang di
truyén va phan loai rat nhiéu loai thuc vat dudc.
Cac locus thuong st dung theo thu tu la: ITS],
psbA-trnH, matK, rbcL. Céc locus gen khac it
dudc st dung hon bao gom: ITS2, rpoCl1, rpoB
va trnL-F [3].

Vung phién ma noi (/7S, internal transcribed
spacer) nam trong cac cistron thudc thanh phan
gen ma héa cho ribosome nhan bao gom ITS] va
ITS2 da dudc st dung hiéu qua dé phan loai cic
loai thuc vat hat kin. Chen va cs da phan tich hon
6.600 mau thuc vat dudc bao gdm 4.800 loai tir
753 chi khic nhau bing cich st dung cic trinh
tu gen nhan la psbA-trnH, matK, rbcL, rpoCl1,
yef5, ITS1, va ITS2. Két qua cho thay ving ITS2
thudc gen nhan ribosome 1a phit hop nhit dé 1am
tiéu chuin danh gid ma vach DNA. Ty 1& phan
tram nhan dién thanh cong véi ITS2 § mic do
loai 1a 92.7% [5]. Trong khi do, Selvaraj va cs
cling phan tich nhiéu ving ma vach DNA gen
nhan va dua dén két luan tuong tu 12 ITS1 va ITS2
c6 mifc dd phan héa cao nhit giita cac mau phan
tich [6]. Gan day, hon 60.000 trinh tu ITS cta
thuc vat va dong vat trich xuét tir co s& dif lidu
GenBank da dudc so sanh v6i nhau. O mdc do
loai, ty 1& phan loai thanh congddi v6i dong vit,
thuc vat 2 14 mam, mot 14 mam, hat tran, duong
xi va réu tuong ung la 91,9%, 76,1%, 74,2%,
67,1%, 88,1% va 77,4% [7].

Ngoai trinh ty ITS thi vung khong phién ma
cua doan gen ma hda cho rRNA 5S ciing c6 su
sai khac 16n va mot sd nghién citu da chi ra rang
n6 c¢6 muc do httu dung cao hon so vdi trinh ty

ITS khi st dung trong phan loai mot sd loai thuc
vat [3]. Trong hé gen luc lap, trinh tu psbA-trnH
12 viing tién héa manh nén phu hdp cho viéc st
dung lam ma vach DNA. Céc locus gen luc lap
khac nhu trnL-F ciing dudc st dung dé€ phan biét
loai Cardiocrinum giganteum véi loai gan giii v6i
n6 1a C. giganteum var. yunnanense cung nhiéu
loai déng hinh khac [8]. Theodoridis va cs da
phan tich cac mau thuc vat dugc thudc ho Labi-
atae (Lamiaceae) 6 dao Chios (Hy Lap) va ban
d4o Cesme-Karaburun (Thd Nhi Ky) bing cach
st dung 3 locus matK, rbcL, psbA-trnH va so
sanh, ki€ém tra mic do phan hoéa gitta cic loai
nay bang cach st dung tiing locus riéng ré hoic
két hop véi nhau. Ho chi ra rang matK va psbA-
trnH 1a cac ma vach don locus, dudc st dung hiéu
qua trong viéc phan biét cac loai thudc ho Labi-
atae gidng nhu bat ky t6 hop da locus gen nao
[9]. Trong khi d6, Schori da phan tich cic locus
rbcL, matK, psbA-trnH tu 14 loai thuc vat dugc
& Pakistan va cho biét tiy thudc vao loai thuc vat
can phan tich, mot locus sé dudc uu tién lua chon
so véi céc locus khac dé nhan dién loai [10].

Bén canh viéc st dung cdc ving gen da biét,
cac phuong phap khac dua trén ky thuat PCR
dudc st dung d€ phat trién diu chuan DNA ciing
trg gitip dic luc cho viéc nhan dién va phéan loai
thuc vat dugc bao gom: RAPD, RFLP, tiéu vé
tinh (microsatellite), ISSR, SNP va ARMS. Dau
chuan SCAR dudc phat trién dua trén RAPD,
ISSR va mdt sd vung gen khac nhau [11].

3. Mot s6 van dé k¥ thuét trong viéc sit dung
ma vach DNA

Trong k¥ thuat ma vach DNA, diéu méu chot
la tim ra mot trinh ty DNA phé quat ¢6 tinh can
bing gitta cac trinh tu bao thi va cé di tinh da
dang cin thiét nham phan héa giita céc loai. Do
d6, mdi dugc thiét ké phai bS sung véi céc trinh
tu bao thi dong thdi ¢6 thé nhan 1én viing trinh ty
dé thay ddi & giita (variable barcode sites). Diéu
nay trd thanh vin dé khé khi ban than cac trinh tu
gan moi (primer binding sequences) ciing bi bién
ddi trong subt qua trinh tién héa. Do do, sé rat
kho6 dé xac dinh mot cip mdi phd quét (universal
primer sets) nham thda man viéc phan loai tit ca
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cic taxon. P& vudt qua nhude diém nay, moi ma
vach thudngduogc thiét ké dé bao gdom cic trinh
tu dé thay d6i hodc thodi bién tai mot hodc vai
vi tri. Vi hé gen luc lap c6 miit & tat ca cac té bao
thuc vat v6i s6 luong 16n nén viéc khuéch dai céc
ving gen rbcL va CO1dé dang hon so vdi gen
nhan. Trinh ty DNA clia cdc doan can khuéch
dai (vi du, rbcL, CO1 hodc ITS) phai dugc giai
ma trén ca hai huéng nham thu dudc s6 liéu tin
cy [11].

Hiép hoi ma vach su séng, CBOL (Consor-
tium for the Barcode of Life) da thiét 14p phuong
phap xtt ly mau ciing nhu quy trinh thuc hién thi
nghiém tiéu chuin. Trong d6, mdt sd ving gen
luc lap bao gdm matK va rbcL thuong dudc st
dung dé phan tich cédc loai thuc vat can. Locus-
rbcL ¢6 tinh phd quét / phd bién cao (high uni-
versality) va nang luc phan biét (discrimination
power) céc loai tdt, trong khi d6 marK lai c6 miic
do phan biét loai (higher resolution) cao hon cac
locus khac. Tuy nhién, nghién ctiu sau hon cho
thiy néu chi st dung rbcL va matK 1a khong du
dé phan biét cac loai c6 quan hé ho hang gan giii.
Do vay trén thuc t&, ngudi ta phai sit dung két hop
thém nhiéu loai dau chudn DNA d& phan biét va
phan loai cac loai thyc vt can [3].

4. M@t s6 nghién citu ing dung méa vach DNA
trong phan tich tinh da dang di truyen,
phan biét va phan loai thuc vat dugc trén
thé giéi va 6 Viét Nam

4.1. Trén thé gi6i

C6 rat nhiéu bdo cdo vé viéc phan loai thuc
vat dugc nho su dung ma vach DNA. Vi du,Nghé

tay (Crocus sativus), mot trong nhiing ciy thube
quan trong, c6 gid tri kinh té cao va ching thudng
bi nham véi mot sb loai khac nhu Carthamus
tinctorius L., Calendula officinalis L., Hemero-
callis L., Daucus carota L., Curcuma longa L.,
Zea mays L., va Nelumbo nucifera Gaertn. Do
do, Jiang va cs da phat trién ky thuat c6 phép xac
dinh chinh xac céac loai c6 hinh thai tuong tu nho
st dung phuong phép tam dich 13 phan tich d6 thi
bién tinh ctia ma vach DNA phu thudc nhiét do
(barcoding melting curve analysis method, Bar-
MCA) [12].

Mot vi du khac 1a phan biét cac loai Ngi vi
tl bac (Schisandra chinensis) & mic do quan thé
va loai bang trinh tu ITS2 [13]. Trong d6 tic gia
da phat hién ra su thay thé cytosine (C) bdi ade-
nine (A) & vi tri nucleotide s6 86 trong quan thé
dai khi so sanh véi cic quan thé nuoi trong. Hon
ntta, vung ITS2 lai ¢6 su phan hoa ro rét gita S.
chinensis v6i S. sphenanthera.

Nhiéu loai trong chi Hoang ky (Astragalus) c6
hinh thai tuong tu nhau nén d€ phan loai chiing,
Gao va cs da st dung 4 trinh tu ma hoa (trnH-
psbA, rpoCl, rbcL, matK) va hai ving khong
ma héa (ITS1, ITS2) dé so sanh 319 loai véi
nhau. Két qua cho thiy, cac ma vach trnH-psbA,
ITS2 va ca trinh tg ITS c6 hiéu qua phan biét
loai t6t hon so véi cac gen con lai [14]. Gan day,
Zhou va cs da st dung cac trinh ty ITS va rDNA
d€ nghién cttu loai Peucedanum praeruptorum
thudc ho Hoa tan [15]. Cac nghién ctu tuong tu
dudc chi ra trong Bang 1.
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Bang 1. Danh muc céc nghién citu da dang di truyén va phan loai mot s6 loai thuc vat dudc sit dung ma vach DNA [11]

Tén loai thie vat Bo phin st dung va tic dung Ciclodi dong hinh  Muc dich nghién ciu Neubdn
dwpre I¥ tham
khio
Sida cordifolia (thugc ho Cam quy)  RE, 14 Tdc dung chong oxy hoe, Aduiiton indicum, Nhin dién ledi Sida cordifolia & [14]
chong viém vi ching titu dutng  Sida rhombifoiia dang thd (méu khé, bof) ding lam
thude trén thi mrimg
Peucedmmen  prasruptorwm L. BE. Tac dung long dom (dam) Anthricus syfvestris Phin bigt lodl P. pracruptorim L. [13]
(thudc ho Hoa tan) wal cac lodl oo hinh déng teomg tur
Ginko biloba (ho Bach qua) L& Dring dé dién tri cac bénh thodi Phin biét cac lodi Ginko biloba [17]
héa thén kinh, da va lam chim tién
trinh phat trién cia cdc bénh nhir
Parkinson va Alzheimer
Phoentx dectylifera L (Cha 13 thude  Qua. Tac dung chéng dot bién va Sr dung gen matK va BENA  [18]
ho Cau) oxy héa pelymerase nhém phin tich tinh
twomg déng di truyén cia cdc lodl
nudi tring
Piper nigrumL. (h tifuthugchoHe  Qud. Tdc dung khéng khuién, Carica papayal. Phin biét cdc mau hat hd tidutwomg  [19]
tiéu} chong oxy hoa, khang viém va khi tr nhau dwdi dang bt méu den ban
dic trén thi truémg
Indirubin (fsatis tinctoria, La Dung cho digu tri bénh bach F. Mydropiper, P Phathiénnhanh vaxacdinheaclodl  [20]
FPolygonum tinctorium va ciu tiy cip chinense, thire vat dwoc co chira thinh phan
Strobilomthes cusia) Clarodendrum indirabin.
cyrtaphyiium,
Indigafera  tinctoria
vd
5. dimorphotricha
Lonicera japonica (Kim ngén) Hoa, l4. Tac dung khir ddc, khang L Japonicavar.  Trinh ty ITS2 and psdd-trnH duge  [21]
viém chingnsis, L similis, =i dung dé phén biét cdc lodl L
va Japonica
L. acuminate
Gentiana scabra, . Gentiang  rhodantha S dung 7 mé vach DNA dé danh [22]
triffora, G. memshurica va Fodaphylium £id mdi quan hé di tnoyén grifa cac
va G. rigescens (chi Long ddm, ho hexandrum lodi Gentiana va loal fuong trr
Long dém)
Croton honplandiamen Baill (chi Ba Sir dung gen meek 32 danh gia da [23]
d&u, ho Thiu diu) dang di tuvén cia ledn C
bonplandiconm Baill
Asparagus racemosus Willd, (Thién Asparagus Phin biét cdc méu thre vit thudche [24]
mén chim, ho Mang tiy) gonoclados Beker Asparagaceas va Asclepiadaceae
dura trén trinh tr ITS2.
Seutellaria baicalensis (Hoang cam, 5 aMOEn, & Phin et cac loa 5 baicalensiz va  [23]
ho hoa moi) rehderiona va 5 lodi twong to
viscidula
Ruta graveolens L (Vin hromg) Euphordia Phin bigt cac lodl R graveolens va  [26]
dracuncuioldes Lam. 1ol tromg tr dura frén trinh tu ITS
cia gen ribosome nhin
Tercillus chinensis Thujfa sutchuenensis, Phan biét cac lodl Tehinensis [271
Sewrrula  parasitica
va
Scurrula  parasitica
var.graciliflora
Cinncrmomum osmophlosum Sir dung mdt phin céc rinh fr ITS2 [28]

Kaneh. (ho Nzuyét qué)

dé danh gi1d da dang di truyén cac
lodi C. osmophicewm Kaneh.

4.2. O Viét Nam

Viét Nam c6 nguodn tai nguyén cdy thude rat
da dang va phong ph, ching phan b rong rii tir
ddng bang t6i mién nui. Khai thac ich 10i ctia cay
thubc gép phan quan trong trong viéc phong va

diéu tri bénh tat trong nhan dan. Gan diy cung
v6i su phat trién ctia cac phong thi nghiém sinh
hoc phan tt, phuong phap ma vach DNA da dugc
4p dung nhiam phan tich tinh da dang di truyén va
phan loai cic loai ciy thudc. Sau day, ching toi
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liét ké mot sb vi du tiéu biéu.

Nhém nghién ciiu ctia Phan K& Long va cong
su thudc bao tang Thién nhién Viét Nam da
nghién ctiu mdi quan hé di truyén cla cic miu
sam thu 6 Lai Chau (Panax vietnamensis var.
fuscidiscus) va tam that trang (Panax stipuleana-
tus) trén co s phan tich trinh ty nucleotide vung
matK va ITS. Két qué phan tich cho thiy sim Lai
Chau va sam Ngoc Linh tao thanh nhanh riéng
biét va c6 mbi quan hé gan giii v6i loai P. zin-
giberensis c6 ngudn gbc ti Trung Qudc. Cac miu
tam thét trang Lai Chau khac véi sim Lai Chau
& mot sb trinh tu nucleotide trong ving matK va
ITS [29]. Trong khi d6 nhém cua Phung Thanh
Huong da su dung céc trinh ty ITS ctia DNA ri-
bosome nhan (ITS-rDNA, g6m doan ITSI1, 5.8S
va ITS2) d€ nghién ciu tinh da dang di truyén
ctia mot s6 loai Mudng trudng (Zanthozylum avi-
cennae (Lam.), loai cdy c6 chifa nhiéu berberin)
thu hai & cac ving khac nhau tai Viét Nam. Két
qua cho thiy, miic d6 da dang di truyén dua trén
trinh tu ITS-rDNA ctia 10 miau mudng truéng
Viét Nam tuong dbi thip va su khic biét thé hién
chi yéu trong viing ITS1 va ITS2.

Nhom nghién ctu da xay dung thanh cong cay
quan hé tién héa clia cdc mau nay va diy dudgc
xem 12 nén tang trong viéc xay dung co s3 dif liéu
phan ti phuc vu bao ton gen lodi mudng truéng
& Viét Nam [30]. Bang phuong phap tuong tu,
12 mau cay thudc chi Binh voi (Stephania Lour.)
cliing dudc nghién ctiu phan loai nhd giai ma cac
trinh tu ITS. Két qué cho thiy viing trinh tu ITS-
rDNA c6 do dai tir 628-646 pb véi ham lugng
GC tu 50,4-62,6%, chung dudc xép vao 2 nhom
16n c6 miic tuong dong trinh ty nucleotide 98%
(nh6ém I) va 79-99% (nhém 1) [31].

5. Mot s6 han ché cia viéc sit dung ma vach
DNA trong phan loai

Muc dich ban dau ctia viéc st dung ma vach
DNA la tim ra mdt trinh ty gen don gian nhung
c6 thé gitip phan biét, phan loai tit ci cic loai.
Tuy vy, cho dén nay ngudi ta khong thé tim thiy
ma vach don locus nao nhu vay. Ngoai ly do hiéu
qua phan ing PCR nham khuéch dai mét trinh
tu nhat dinh 1a rit khac nhau & cac loai (cao,

thip hoic trung binh) va ma vach DNA don lo-
cuskhong di mic dd bién di thich hop thi dot
bién gen ciing 12 mot yéu t6 quan trong han ché
viéc st dung céac locus don lam ma vach pho
quat, vi du, cac loai tdo (algae) thuong khong
chita trinh tu marK. Mic du cic dau chuin da lo-
cus da dudc du doan sé hiéu qua hon so véi don
locus nhung thuc té thi két qua thu dugc khong
cai thién nhiéu trong viéc dinh loai loai. V& ban
chét, sit dung ma vach phu thudc vao viéc khuéch
dai doan gen kich thudc 16n chia cac trinh tu
DNA tho4i bién. DAy 1a diéu kho khin khi ching
dai hon 500 bp [32].

Vé mit thuc nghiém, phuong phdp ma vach
DNA c6 mdt s gidi han nhu sau: Thu nhian mot
mau DNA tinh sach va c6é khéi luong phan ti
16n stt dung 1am khudn cho cac phuong phdp tiép
theo 12 mot thach thic. Pic biét 1a dbi véi thuc
vat dugc, von chita ham luong 16n cic chét trao
ddi thit cap va thudng & dang mau kho. Do do,
nhiéu loai kit da dudc phat trién va thuong mai
héa rong rai nham cung cip phuong tién nghién
ctfu t6t hon nhung ciing ¢6 chi phi kh4 cao. Thuc
té viéc khuéch dai doan DNA c6 trinh tu cang 16n
thi s€ cang kho khan so véi doan kich thude nho
va ké c4 dbi v6i cac ki thuat ap dung sau do.

6. Mot s6 xu huéng méi nghién ciru ma vach
DNA

Nhu da gidi thiéu & trén, hién nay, do su phat
trién manh cla cdc ky thuat gidi trinh tu hé gen
thé hé mdi (next-generation sequencing, NGS),
ngudi ta c6 thé c6 dude toan bd trinh tu hé gen
luc lap trong thdi gian ngan. Pay la cong cu hiéu
qua dé& nghién citu phat sinh ching loai di truyén
(phylogenetics), phat sinh chiing loai vung dia ly
(phylogeographics) va di truyén quan thé (popu-
lation genetics) G thuc vat, v.v nén dudc coi nhu
modt ma vach DNA & cip do loai [33]. Ngoai ra,
so vOi hé gen nhan, hé gen luc lap c6 kich thuée
nho hon nhung lai ¢6 muc do da hinh cung loai
(intraspecific) thAp va khac loai (interspecific)
cao hon nén phu hop lam ma vach. Tuy nhién,
phuong phép nay lai c6 mot sé6 nhudc diém. Thi
nhat 13 khé khin trong viéc chudn bi miu cho
gidi trinh tu hé gen lap thé (plastid genome) phuc
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vu NGS vi can lugng DNA 16n véi do tinh sach
cao hon. Thd hai 12 phan tich két qui dé€ dua ra
s6 liéu c6 y nghia khoa hoc doi hdi phan mém
chuyén dung va ky nang tin sinh hoc phuc tap.
Thi ba 13 gia thanh phan tich cao. Céc yéu tb
trén da han ché su phd bién ctia ky thuat “siéu
ma vach”.

Pé& khic phuc cic nhudc diém ctia ma vach
DNA don locus, da locus va siéu ma. Hién nay,
ngudi ta dua ra phuong phap méi goi la ma vach
dac hiéu (specific barcode). Ma vach nay st dung
mot doan DNA c¢6 toc do dot bién di 16n cho
phép phan loai cac loai trong mot nhom phan
loai (taxon). Do la trinh tu dac hiéu chon tuir hé

Ding vat co dogn gen
CO1 dwge phit trien
lam mé vach pho quit

Py

M vach
DM A

Thire viit

Khing ca locus nao durere
sir dyng hifu qua trén tat
ca cic loal thype vit

gen lap thé clia cdc chi hodc ho dich nén c6 thé
dé dang thiét k& moi phé quat. Diéu nay cho phép
nang cao hiéu suét clia phan tng PCR ciing nhu
tiét kiém thoi gian. Hon nita cac loai trong mot
taxon phan loai ciing thudng c6 s lugng va trinh
tu gen tuong tu nhau nén viéc phan tich két qua
tré nén dé dang. Ngoai ra, viéc kiém soat do dai
clia ma vach dic hiéu cling dugc thuc hién dé
dang nén tranh dugc cac rui ro trong viéc so sanh
trinh ty md&i phat sinh c6 do da dang cao [34].
Bdi vay, phuong phdp nay don gian va hiéu qua
hon so véi siéu ma vach nén da va dang dudgc su
dung rat phd bién [35]. Tién trinh phat trién céc
ky thuat ma vach DNA dugc md ta trong Hinh 1.

Trinh ty gen nhan (ITS)

M vach

thure vat

Trinh ty hé gen luc lap

1

Ciac pharong phap ma vach
truvén thing sir dyng gen
dom locus, da locus

Co nhiéu han ché

Phwong phap situ ma
vach sir dyng toin bj gen

l l

Mi vach dac higu ket hop gidea mé
vach truyen rhfmg Vi sién ma

COQua khir

Type lap
Chinh xdc l Nhanh va chinh xac
Hign tai Twong lai

Hinh 1. So db thé hién lich sk phit trién cia ma vach DNA, qua khi, hién tai va tuong lai [35]

7. Két luén

K€ tir khi dugc phat minh va dua vao st dung,
ma vach DNA da tré thanh cong cu dic luc trg
gitip cho cdc nha nghién ctiu phan loai nham tim
hiéu ciu triic hé gen bdo thd, danh gid tinh da
dang di truyén, phan biét va phan loai cic loai.
S6 luong cac locus mdi ddp ting 3 tiéu chi dé trd
thanh ma vach nhu mo ta & trén ngay cang nhiéu,
da cung cp cho cic nha nghién ciu rat nhiéu lya
chongiup tdi uu héa viéc phan loai. Do dé, viéc
phan loai chinh xac thuc vat dugc bang ma vach

DNA ngay cang trd nén phd bién, dé thuc hién
dbi v6i hau hét cac phong thi nghiém sinh hoc
phan i trén thé gi6i. Tuy viy, can két hop chit
ché gitta phuong phap sinh hoc phan ti hién dai
va phép phan loai hinh thdi truyén théng nham
gia ting do tin cAy dong thdi gidm chi phi va thdi
gian thuc hién.
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Tom tat

Trong dé tai nay, ching toi trinh bay két qua nghién cifu su anh hudng ctia nhiét do nung dén tinh chit 1y héa va do tan
sinh hoc ctia nano-hydroxyapatite (HA), dudc tdng hgp bang phuong phép két tiia tit axit H3 PO, va dung dich Ca(OH),
bao hoa. D¢ tinh khiét, thanh phan héa hoc, hinh thai va ciu triic ctia bot HA tdng hdp dudgc xac dinh bang phuong phap
nhiéu xa tia X, phén tich phé tan sic ning luong tia X, phuong phap BET va st dung kinh hién vi dién tir. Két qua nghién
ctiu da cho thy rang, bang phuong phap két tiia c6 thé tdng hgp tinh thé HA ¢6 kich thude nano véi chiéu dai 45-55 nm
va dudng kinh 10-12 nm. Khi ting nhiét d6 nung tir 100 °C dén 900 °C thanh phan pha ctia bot HA khong thay déi, kich
thudc trung binh cta tinh thé tang ti 15 nm dén 41 nm va do két tinh tang tu 88,72% dén 97,26%, dién tich bé mat cla
hat va thé tich 16 tréng giam gan 10 1an. D6 tan sinh hoc giam khi ting nhiét d6 nung miu. Mau dugc nung & nhiét do 300
°C c6 dd tan sinh hoc cao nhit so v6i cdc mau dudc nung & nhiét dd 100 °C, 600 °C va 900 °C

Tir khoa: hydroxyapatite, tdng hop, do tan sinh hoc, dién tich bé miit, kich thudc nano, do két tinh.

Abstract

In this study, the results of research on effect of heat treatment temperature on the physicochemical characteristics and
bioresorbability of nano-hydroxyapatite (HA), which was prepared by precipitation method from calcium hydroxide and
orthophosphoric, were reported. The phase composition, chemical components, morphology and particle size measure-
ment were performed by using X-ray diffraction (XRD), transmission electron microscopy (TEM), energy-dispersive
X-ray spectroscopy (EDX) and Brunauer—-Emmett-Teller (BET) method. The obtained results showed that the synthe-
sized hydroxyapatite nanocrystals were needle-shape structures with a width of 10 -12 nm and a length of 45 - 55 nm.
When the calcination temperature was increased from 100 °C to 900 °C, the specific surface area of particles decreased
by nearly 10 times, the average crystal size and crystallinity increased from 15 nm to 41 nm and from 88.72% to 97.26%,
respectively. Resorbability decreased with increase of heat treatment temperature. The sample heated at 300 °C possessed
the highest resorbability than the samples, which are heated at 100 °C , 600 °C and 900 °C.

Keywords: hydroxyapatite, synthesis, bioresorbability, surface area, nanosize, crystallinity.
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1. Pit van dé

Trong nhitng nim gan day, vat lidu y sinh trén
co s6 hydroxyapatite dudc cac nha khoa hoc danh
nhiéu su quan tAm bdi nhitng tinh chét dic biét
cua no. Hydroxyapatite (Ca;o(PO,)s(OH),, viét
tat 12 HA) 1a thanh phan chii yéu ctia xuong (65
— 70%) va rang (99%) cia ngudi va dong vat,
c6 do tuong thich sinh hoc cao véi cic té bao
va cdc md, tao lién két truc tiép véi xuong non
din dén sy tai sinh xuong nhanh ma khong bi co
thé dao thai [1-3]. Nho c6 nhiing tinh chit quy
bau nay ma ngay nay HA dudc st dung rong rai
trong y hoc nhu: 1am thudc chéng lodng xuong
va thuc phdm chiic niing bS sung canxi; phuc hoi
cac khiém khuyét trong xuong va ring; 1am céc
chi tiét xuong va ring nhan tao hoic diing phii 1én
bé miit kim loai d€ ting kha ning thich ting cla
vat lidu cly ghép trong phiu thuat chinh hinh;
lam mat gia va dién cuc cho cac thi nghiém sinh
hoc [4, 5]... Ngoai ra, cdc nghién cifu gan day [6-
8] cho thiy, HA xdp con dudgc st dung lam chét
truyén dan thubc do bén trong céc dich sinh ly
ctia co thé, c6 tac dung nha cham cac dugc chat
di kém vé6i né. Bing cac phuong phap phan tich
hién dai ngudi ta da chi ra rang, HA trong xuong
tu nhién 1a cac tinh thé kich thuéc nano cé hinh
kim hodc hinh que véi chiéu dai khoang 40-60
nm, dudng kinh 10-20 nm [9, 10]. Vi vay, hién
nay cac nha khoa hoc dang hoan thién quy trinh
cong nghé tim ra phuong phdp tdng hop nano-
HA c6 thanh phan héa hoc va hinh thdi tuong ting
véi HA trong xuong tu nhién. C6 nhiéu phuong
phap dudc dé& xuét dé tdng hop nano-HA nhu:
thay nhiét [11-13], vi song thuy nhiét [14], phan
ting pharan [15], sol-gel [16, 17] va phuong phap
két tia [18, 22]. Trong d6, phdp két tia tir cac
dung dich mudi ¢ chia ion Ca?*, PO3™ trong
moi trudng pH < 9 dudc st dung rong rai nhat.
Uu diém ctia phuong phdp nay 1a su don gian, dé
thuc hién, chi phi thip, dic biét c6 thé tdng hop
dugc HA véi kich thudc va tinh chAt mong mudn
thong qua viéc diéu chinh cac thong s phan tng
nhu: nhiét do, ndng do chit ban dau, tbc do tron
hén hop chét, thdi gian gia héa, nhiét do6 nung

Email: thuanbelgorod@gmail.com (L& Van Thuan)

V.V.

Tuy nhién, viéc st dung cac mudi Ca(NOs),,
CClClz, CLIC03, (NH4)2HPO4, NazHPO4,
NH,H,POy,... 1am ngudn cung cip Ca** va
PO}, ciing nhu ding amoniac d€ duy tri muc
pH phin tng di giy ra mot s6 nhudc diém
dang k€ cho phuong phép két tia. Chang han,
ion NO; con du hodc chia trong san phim
phu (NH,;NO; hay NaNOs;) sé hip thu trén
bé mit hydroxyapatite, khi di vio co thé c6
thé chuyén héa thanh NO, c6 doc tinh cao
va 13 tic nhan giy ra mot s6 bénh ung thu.
Néu chat ban du chita Na* hodc NH} thi cic
ion nay sé thay thé mot phan canxi trong ciu
tric HA, két qua 12 c6 thé tao ra sin phim
khong mong mudn Cayg_xNa,(PO,)¢(OH),
hOé.C Calo_x(NH4)x(P04)6(0H)2. Bén Canh
d6, viéc st dung chit ban diu c6 chia ion
HPO* va H,PO; cing dan dén sy sai léch
cAu tric chudn ctia HA do su hinh thanh
san phdm phu Ca o_«(HPO4)(PO4)s(OH), va
Cayg_.(H,POy4)(PO4)s(OH),. Ngoai ra, dé duy
tri pH cho phan tng phai st dung thém dung
dich amoniac, diéu nay khong c6 1¢i vé mit kinh
té 1An vé mit sinh thai moi trudng.

Trong nhitng nim gin diy, dé khic phuc
nhitng nhuge diém néu trén mot s6 nha nghién
ctu [24-26] da dung Ca(OH), va H3 PO, d€ tong
hop hydroxyapatite. Tuy nhién, Ca(OH), trong
cac cong trinh nghién ctu nay Ca(OH), dudc
st dung & dang huyén phu, tiic 1a dung dich qua
bao hoa c6 chita hat Ca(OH), ran. San phim thu
dudc bang phuong phap nay cé kich thudc hat
16n, dién tich bé mit nhd, do két tinh thip va
hoat tinh sinh hoc khong cao. Hon nira, trong san
phdm c6 chita pha phu Ca(OH), va CaCOs. Su
xuét hién pha phu CaCOj; c6 thé gidi thich do
viéc st dung Ca(OH), c6 nong dd cao dé hip
thu CO, tu khong khi.

Vi vay, trong dé tai nay chung toi da st dung
dung dich bao hoa Ca(OH), thay thé cho huyén
phil. Viéc thay thé nady ddm bao tinh don pha
clia san phdm, tic 1a khong chita cdc pha phu
khong mong mudn. Ngoai ra, ndng do cia dung
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dich bao hoa Ca(OH), & nhiét dd phong thuong
khong qua cao (~0,02 M) sé giam tdc do 16n cla
tinh thé tao diéu kién thuén Igi cho viéc téng hop
nhiing tinh thé c6 kich thudc nano va c6 do két
tinh cao. Phan ting khong can doi héi st dung
thém amoniac d€ diéu chinh pH do dung dich bao
hoa Ca(OH), c6 do pH cao. Day la phuong phap
dung cdc héa chit co ban, dé kiém, khong dat
tién. Pong thoi, quy trinh va thiét bi don gian,
thich hop véi trién khai san xuit cong nghiép,
than thién v6i mdi trudng. Ban chit cia phuong
phdp 12 di tif c4c tiéu phan rit nhd, dang ion trong
dung dich d€ tao thanh cdc san pham két tia c6
kich thudc 16n dan. Do vay, thay ddi cic diéu kién
tong hop nhu nhiét do phan ting, thdi gian, nong
d6 ban dau, luc ion dung moi, nhiét d6 nung... c6
thé kiém sit hinh dang, kich thuéc va do két tinh
clia san phiam.

Trong bai bao nay, chung t6i sé€ trinh bay
phuong phap tdng hop bot nano-hydroxyapatite
tu axit H3PO, va dung dich Ca(OH), bao hoa.
Bot nano-HA sé& dudc st dung dé tao gdm x6p
HA dung trong y hoc. Do chét lugng tinh thé bot
HA, trong dé kich thudc hat, do két tinh va do
tan sinh hoc (kha ning tan trong cd thé ngudi
khi dudc ciy ghép) la nhiing yéu t6 chinh 4nh
hudng dén nhitng dic tinh quan trong ctia vt liéu
gbm x6p HA. Trong khi d6, céc tinh chét ké trén
ctia bot HA phu thudc rét 16n vao nhiét do nung.
Chinh vi vay, viéc khao sat su anh hudng nhiét
do nung dén cdc tinh chit ly héa va do tan sinh
hoc ctia bt nano-HA dudc xem 1a can thiét.

2. Thuc nghiém

2.1. Chudn bi nguyén liéu téng hop

Nguyén liéu ban dau H;PO, 85% va
Ca(OH), (96%) 1a cac hoa chit tinh khiét cta
hang Merck (DPtc).

Dung dich H3PO4 20% (d = 1,1134) dugc
pha ché tit dung dich gbc axit photphoric dim
dacH; PO, 85% (d = 1,685). Trén can phan tich
can chinh xac 235,2941 g (139,64 ml) dung dich
axit photphoric H3PO4 85%, tii tif cho hét vao
binh dinh muc dung tich 1000 ml, thém nudc cét
cho dén vach binh.

Dung dich bao hoa Ca(OH), dugc chuin bi
nhu sau: lay khoang 10 g Ca(OH), & dang bot
hoa tan trong binh 5 lit véi nudc cét, khﬁy manh,
day nip kin va d€ yén trong vai gio. Sau khi phan
Ca(OH), khong tan lang hét xubng diy thi gan
l4y nu6c & trén va loc qua gidy loc dé€ thu dung
dich bao hoa canxi hydroxit. Dung dich thu dugc
phéi dung trong binh kin trdnh tiép xiic véi khong
khi béi vi Ca(OH), rat dé hap thu CO, ctia khong
khi tao thanh CaCO;. Nong d6 dung dich bio
hoa Ca(OH), dugc x4c dinh bing phuong phap
chuin do complexon, dua trén su tao phiic clia
ion Ca** v6i EDTA.

2.2. Tong hop mdu

Bot nano-hydroxyapatite dudc tong hop ti
dung dich bao hoa Ca(OH), va H; PO, theo phan
ung:

10 Cd(OH)z + 6H3PO4 = Cdlo(PO4)6(0H)2,L
+ 18H,0

Dung binh dinh mutc dong chinh xac lugng
dung dich Ca(OH), cho vao binh cau va dit
1én trén may khly tir. Cho lugng axit photphoric
H3PO4 20% da tinh toan vao binh nho giot, dat
va cb dinh binh nhd giot sit miéng binh ciu.
Luong chit dung cho phéan ting dudc tinh todn
sao cho ti 1&¢ mol Ca/P bang 1,67. Sau dé bat
may khiy va nho tling giot axit photphoric xuéng
dung dich canxi hydroxit véi toc do khoang 1,5
ml/phiit. Sau khi nhd hét axit, tiép tuc khuiy hén
hop thém 30 phit. San phidm thu dugc & dang
huyén phu, mau tring. D€ lang 24 git 16i loc thu
két tia bang phiéu va gidy loc. Riia sin phim
bang nuéc cat. LAy san pham ra chén nung va siy
kho & nhiét d6 khoang 80-95 °C, sau d6 nghién
min bang cdi sit. Tong hop dudc tién hanh & nhiét
do phong 25 °C + 2 °C.

D& nghién citu su anh hudng ctia nhiét do
nung dén tinh chit clia nano-HA, bdt nghién
dugc chia ra thanh 4 phan va nung & nhiing nhiét
dd khac nhau 100, 300, 600 va 900 °C trong vong
2 gid. Téc d6 nung néng va 1am ngudi 10 °C
t/phut.

2.3. Phdn tich va ddnh gid sdn phdm

Hinh thai, kich thuéc ctia hat, thanh phan pha
va thong s 6 tinh thé dudc xac dinh biang phuong
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phdp nhiéu xa tia X (X — Ray Diffraction, XRD).
Phan tich XRD dudc tién hanh trén may nhiéu xa
Rigaku Ultima IV (Nhat Ban) vé6i dau do (Detec-
tor) D/teX Ultra. Khéo sét dugc tién hanh trong
ché do phan xa (Breg-Brentano) véi tia biic xa
Cu-Ke (bude séng A = 1,54178 A). Thong s6 1am
viéc ctia mdy phat: dién thé gia téc 40 kV, cudng
do dong dién 250 mA. Thong s6 khao sit: goc
quay 26 = 5-85°, téc do ghi phd 3°/phiit. Phian
tich dinh tinh gian d6 nhiéu xa va hd so phd ciing
nhu viéc xdc dinh cdc thong sb ctia mang tinh
thé, do két tinh dudc thuc hién bang chucng trinh
PDXL Qualitative Analysis dua trén co sé du liéu
ICDD (PDF 2008).

Hinh dang kich thu6c tinh th€ cia mau tong
hdp dudc quan sat dudi kinh hién vi dién ti JEM
— 2100 (Nhat Ban) (Transmission electron mi-
croscopy, TEM) vdi catod 1am tit LaBg. Dién thé
gia toc clia chim electron 200 kV, do phong dai
mau vat 200000 lan.

Thanh phan héa hoc clia mau dudc xac dinh
trén mdy phan tich phS tin sic ning luong
tia Roentgen (Energy Dispersive X-ray Spec-
troscopy, EDAX) dugc gan kém theo mdy hién
vi dién t& quét Quanta-200 3D.

Dién tich bé mit va do x6p ctia mau nano-HA
dugc xic dinh bang phuong phap hip phu nito
long Brunauer—-Emmett-Teller (BET) trén may
phan tich TriStrar 3020 (My) & nhiét d6 77 K
(- 196 °C). Thé tich 16 trong dudgc tinh tai diém
P/Po = 0,980066.

2.4. Xdc dinh d¢ tan sinh hoc

Do tan cia cdc mau téng hop trong dich mudi
sinh ly dudc danh gia thong qua ham lugng ion
canxi dugc giai phong vao dung dich do su tan
cua nano-HA. Trén can phan tich can chinh xac
0,2 g miu nano-HA cho vao cdc thily tinh c6
chita 50 ml dung dich muéi sinh ly NaCl (0,9%),
khudy nhe roi giit & nhiét do 37 °C trong may
diéu nhiét TCO — 200. Sau khoang thdi gian nhét
dinh loc bd phan khong tan va xac dinh lugng
Ca** trong dung dich bing phuong phap chuin
d6 complexon v6i EDTA.

3. Két qua va thao luin

3.1. Hinh thdi, cdu triic va thanh phdn héa hoc
ciia nano-HA téng hop

Sau khi tong hop, dung pipet hit khoang 0,1
ml huyén phit HA cho vao 1o thiy tinh c6 chia
5 ml dung dich rudu etylic 50%, sau d6 1iy mot
vai tinh th€ cho 1én mang carbon méng va quan
sat hinh dang va kich thudc clia chiing bang may
hién vi dién t& truyén qua JEM-2100. Hinh anh
cuia tinh thé nano-HA dudc trinh bay & Hinh 1.

Hinh 1. Anh TEM cda céc tinh thé nano-HA

Tur hinh 1 ta thiy cic tinh thé HA tng hop
dugc c6 dang hinh kim nhon & hai dau chiéu
dai khoang 45 — 55 nm va dudng kinh 10 — 12
nm. Nhu vay, hinh dang va kich thuéc cua nano-
HA thu dugc hoan toan tuong tng véi hinh dang
va kich thudc ctia HA tu nhién c6 ngudn gbe tir
Xuong nguoi va dong vat.

Khi tron ciac dung dich Ca(OH), va H3PO,
theo ti 1&é mol Ca/P = 1,67 san pham thu
dugc ngoai HA ¢6 thé xuit hién nhiing pha phu
nhu: Ca(OH),, CaCO5;, CaHPO,, Ca(H,POy),,
Caz(PO,),... P& x4c dinh thanh pha clia sin
phdm da st dung phuong phéap nhiéu xa tia X.
Gian d6 XRD ctia mau HA dudc trinh bay & hinh
2.
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Hinh 2. Gian ¢ XRD miu nano-HA

So sanh gian d6 XRD ctia mau HA tdng hop

v6i gian d6 XRD ciia miu chuin HA (biéu do6
vach trén hinh 2, theo dit liéu JCPDS s6 01-
072-1243) cho thiy ching hoan toan trung khép
nhau. Pong thdi, trén gidn dd nano-HA chi tim
thiy nhiing vach dic trung cho hydroxyapatite va
khéng tim thiy pha la. Do vay, c6 thé khang dinh
san phdm thu dudc don pha, tiic 1a chi chita nano-
HA.
Tur gidn d6 XRD, st dung chuong trinh PDXL
Qualitative Analysis xac dinh dugc nhom khong
gian va hiang s6 6 tinh thé ciia nano-HA. Két qua
thé hién & Bang 1.

Béng 1. Céc hang s6 mang cia mau HA
Hang s mang tinh thé
a=b,nm |c nm

Tén mau Nhom khong gian

P63/m
(dang luc giac) 0,9417 0.6862 | 90 120

o=p,rad |y 1ad

HA chuin
(JCPDS, 01-072-1243)

P63/m
(dang luc giac)

Nano-HA (tong hop) 09414 0,6865 | 90 120

Thanh phan héa hoc ctia miu nano-HA t6ng
hop dudc xac dinh bang phuong phap phan tich
phd tan sac ning ludng tia Roentgen trén mdy
hién vi dién t& quét Quanta-200 3D. Két qui
dugc trinh bay 6 Hinh 3 va Bang 2.

Hinh 3. Phé niing lugng tén sic tia X ciia nano-HA

Bang 2. Thanh phan héa hoc nano-HA

Ly thuyét Thue nghiém
Element | Wt, % At, % CaP | Wt, % At, % Ca/P
(0] 41.43 61,90 41,64 61,94
P 18.53 14,29 1,67 18,55 14.29 1,67
Ca 39.84 23,81 39.89 23.86

Wt, At: 1an lugt 13 thanh phan khéi ludng va
thanh phan nguyén ti, %. Ca/P: ti 1& mol giita
canxi va photpho.

Trén phd ning lugng tan sic tia X (hinh 3)
tim thay nhiing vach dic trung cho nguyén t6 cau
tao nén hydroxyapatite la Ca, P va O. Vach dac
trung cho hydrogen (H) khong dugc thé hién trén
phé bdi vi phuong phdp nay chi cho phép dinh
tinh cdc nguyén tb tit carbone (C) dén uranium
(U). Ngoai ra, ham lugng ctia H trong HA rét
nhd (~ 0,2%). Theo két qua dinh lugng dudc trinh
bay & Bang 2, ham ludng Ca, P, va O trong miu
nano-HA t6ng hop lan luot 12 39,89%, 18,55% va
41,64% (theo khéi lugng), diéu nay rat phi hop
so v6i ham lugng cua ching tinh theo cong thuc
Ca0(PO4)s(OH),. Bén canh do, tinh dugc ti 1€
mol Ca/P trong mau nano-HA 1a 1,67 tuong ting
v6i ti 1& trong té bao xuong ciia ngudi va dong
vat.

Nhu vy, bang phuong phap két tia c6 thé
tdng hop dudc bot nano-HA c6 hinh dang, kich
thu6c va thanh phan gan v6i HA tu nhién.

3.2. Sw dnh hudng nhiét do nung dén cdc tinh
chdt Iy hoa ciia mdu nano-HA

Su anh hudng ctia nhiét d6 nung 1én tinh chét
cua nano-HA dudgc khao sat dua trén co sG danh
gia thanh phan pha, tinh toan dd tinh thé, kich
thudc trung binh clia tinh thé, cling nhu dién tich
bé miit va kich thuéc 16 trong... Két qua cia thi
nghiém dudc trinh bay 6 Hinh 4 va Bang 3.
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Hinh 4. Gidn d6 XRD ciia ciac miu nano-HA dudc nung &
nhiing nhiét d6 khac nhau

Trén tit ca cic gian d6 XRD (Hinh 4) chi
xuét hién nhitng vach nhiéu xa dic trung cho HA,
khong thiy su xuét hién cta pha phu, ching to
cdc ma nung & nhiing diéu kién khac nhau déu
don pha. Ngoai ra, nhan thdy rang khi ting nhiét
dd nung cic vach dic trung dan tach biét khdi
nhau va c6 cudng do ting 1én, dong thoi do rong
clia cac vach gidm. Diéu nay c6 thé dugc giy ra
do su ting kich thu6c trung binh va do két tinh
clia cdc tinh thé khi ting nhiét do. That vay, két
qua tir Bang 3 cho thiy khi ting nhiét do nung tur
100 °C dén 900 °C kich thudc trung binh cla tinh
thé ting 173% (tir 15 nm dén 41 nm) va do két
tinh tang 9,6% (tu 88,72% dén 97,26%). Trong
khi d6, dién tich bé mit cta hat va thé tich 16
trong giam gan 10 lan.

Bang 3. Cac ddc trung ly héa cac mau nano-HA
Nhiét do nung, °C [ D,nm | Dotinhthé, % | S,m¥g | V, cm¥g d, nm
100 15 88,72 111.9 0,52 18,5

300 19 90,58 108.5 0.47 17,9

600 30 93,72 47.1 0,24 20,3

900 41 97.26 12,2 0,05 159

D* — kich thudc trung binh tinh thé, nm; S —
dién tich bé mit riéng cta hat, m?/g; V, d — thé
tich (cm?/g) va dudng kinh (nm) ctia 16 trong.

*: kich thu6c trung binh tinh thé & ddy do sau
khi nung va nghién nén sé& khac vdéi kich thudc
cua tinh thé quan sat dugc & kinh hién vi dién ti
truyén qua (hinh 1). Hon nita, khi do kich thuéc
trung binh tinh thé ngudi ta gia thiét hat c6 dang
hinh cau (thuc té c¢6 hinh dang rit da dang, phan
16n 1a hinh kim).

Quy luat anh hudng cta nhiét do nung 1én

kich thudc va dién tich bé mait hat ctia nano-HA
dudc biéu dién & hinh 5.

140 y="7E-07x*- 0.001x> +
120 0.3095x + 90.583
p R=1

y =0.0333x + 10.449
R?>=10.9901

0 200 400 600 800 1000 0 200 400 600 800 1000
a T,°C b T,°C

Hinh 5. Su phu thudc kich thudc trung binh tinh thé (a) va
dién tich bé miit (b) ctia nano-HA vao nhiét d6 nung.

Nhu viy, nhiét do nung a4nh hudng manh dén
cac dac trung ly hoa cia nano-HA. Khi tang nhiét
dd nung cac hat sé két hop lai véi nhau tao nén
hat ¢6 kich thuéc 16n hon, kéo theo dién tich bé
miit va thé tich 16 tréng gidm.

3.3. Ddnh gid do tan sinh hoc in vitro

Do tan sinh hoc 1a kha ning tan mot phan
hodc hoan toan cta vit liéu so véi toc dd tao
xuong mdi. Trong nghia hep, do tan sinh hoc c6
thé dudc hiéu téc do tan clia vat liéu trong co
thé khi ciy ghép. Do tan sinh hoc cling véi tinh
thich ung sinh hoc la hai dac trung quan trong
quyét dinh tinh chat cta vat liéu sinh hoc dung
dé thay thé xuong. Nhitng vt liéu sinh hoc dung
trong nganh y néi chung doi hdi phai dam bao
tinh thich d@ng sinh hoc cao, khong doc, khong
gy céac phén ting c6 hai cho co thé va khong bi
co thé dao thai. D6i véi vat liéu dung dé thay thé
xuong nhu HA thi ngoai tinh thich t@ng sinh hoc
can phai c6 do tan sinh hoc thich hop, tifc 1a trong
mot khodng thoi gian nhét dinh phdi giai phong
nguodn canxi va photpho can thiét dé tao xuong
non. Néu dd tan sinh hoc thip vat liéu sé khong
dam bao dugc chifc ning clia né va c6 thé ton tai
lau dai trong co thé [27]. Do vay, viéc kiém tra
dd tan sinh hoc vat liéu thay thé xuong trudc khi
st dung 12 nhiém vu can thiét.

Trén hinh 6 trinh bay két qui so sanh do tan
sinh hoc cla cdc miu nano-HA & cic nhiét do
nung khic nhau. K&t qua nghién citu cho thiy
rang nhiét do nung c6 dnh hudng dén do tan cla
nano-HA. Mau dudc nung & nhiét do 300 °C c6
dd tan sinh hoc cao nhét, & vi tri thi hai 12 mau
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nung & nhiét d6 100 °C, tiép dén 12 mau nung &
nhiét do 600 °C va 900 °C. bd tan sinh hoc cé
lién quan chit ché dén kich thudc va dién tich bé
mit cda hat. Dién tich bé mit cang 16n, do tan
sinh hoc cang cao va ngugc lai. Khi tang nhiét
do, kich thudc hat cang 16n, dién tich bé mit cang
nho, do d6 do tan sinh hoc giam khi tang nhiét
do nung. O day ta thiy truong hop ngoai 1& dbi
v6i mau nung & nhiét do 300 °C. Mau nung &
nhiét do 100 °C va 300 °C c6 dién tich bé mit
gan nhu nhau (111 va 108 m?/g) nhung c6 dd tan
khac nhau trong dich mudi sinh ly. Cu thé 12 miu
nano-HA nung 6 300 °C c6 do tan sinh hoc cao
hon 1,3 1an so v6i miu nung & 100 °C. Diéu nay
c6 thé giai thich nhu nhau: mau nano-HA nung
¢ nhiét do 100 °C c6 thé chita mot 16p nude bao
quanh bé mit, 16p nudc nay ngin can dung moi
tiép xdc va pha hity phan ciu tric HA. Con miu
nung & nhiét do 300 °C 16p nuée trén bé mit HA
phan 16n di bay hoi nén su tiép xiic cia dung moi
véi phan tit HA dé dang hon 1am cho tc d6 tan
cua HA ciling nhanh hon.

—&— 100 oC —€—3000C =—0—6000C =—0—9000C

D6 tan sinh hoc, %

01 2 3 4 5 6 7 8 9 1011 12 13 14 15
Time, day

Hinh 6. Su phu thudc d6 tan sinh hoc nano-HA vao nhiét
do nung

Bén canh d6, ta thiy do tan sinh hoc ting
theo thdi gian, dén ngay thi 8 thi dat cuc dai,
roi gidm dan & dén ngay thi 10 thi &n dinh. Do
qua trinh tan HA sé gidi phéng céac ion Ca**,
PO}, OH™ , céc ion nay khi dat dugc mot nong
do nhét dinh sé két hop véi nhau tao nén 16p
Cayo(PO4)s(OH), méi.Viéc hinh thanh 16p HA
méi sé 1am gidm nong do6 canxi trong dung dich
& tif ngay thi 8 dén 10 va sau d6 téc dd tan va tao
mubi dat trang thdi cin bang sau nay thi 11. Diéu
nay ciing dién ra tuong tu nhu trong co thé. Khi
xuong bi ton thuong hodc bi gy, ngudi ta c6 thé

tiém truc tiép HA vao chd giy, lic d6 HA tan ra
giai phong nguodn canxi va photpho, khi ndong do
clia nhitng ion niy bao hoa véi su gitip d ctia té
bao tao xudng, xuong non sé dugc hinh thanh &
vét gdy, gitip cho qua trinh lién xuong dudc dién
ra nhanh chong.

4. Két luan

Bing phuong phdp két tia di tong hop
dugc bot nano-hydroxyapatite tu axit photphoric
H3PO,4 va dung dich bao hoa Ca(OH),. St dung
cac phuong phap nhu XRD, TEM, EDAX, BET...
da xac dinh hinh dang, kich thuéc, thanh phéan
pha, thanh phan héa hoc va cic dic trung 1y héa
ctia nano-HA t6ng hop. K&t qua cho thiy, phuong
phdp két tia cho phép téng hop tinh thé HA c6
dang hinh kim vé6i chiéu dai khodng 45-55 nm
va dudng kinh khoang 10-12 nm. Sdn phdm HA
thu dudc don pha, ¢ cic hiang s6 mang va thanh
phan héa hoc tuong ting véi HA chuidn (JCPDS,
01-072-1243). Tién hanh khao st sy 4nh hudng
clia nhiét d6 nung dén tinh chit ctia nano-HA.
Nhan thiy, nhiét d6 nung trong khoang 100 °C
dén 900 °C khong anh hudéng 16n dén thanh pha,
nhung c¢6 4nh hudng ding ké dén kich thudc
trung binh, do két tinh, dién tich bé mit, thé tich
16 tréng va do tan sinh hoc ctia san pham. Khi
tang nhiét d0 nung kich thuéc trung binh va do
két tinh ting tuong ng 1a 173% va 9,6%, trong
khi d6 dién tich bé mit va thé tich 15 trong gidm
khoang 10 1an. Nhin chung, d tan sinh hoc giam
khi ting khi nhiét dd nung mau ti 100 °C dén 900
°C. Trong d6, mau nano-HA nung & 300 °C c6 do
tan 16n nhét trong cdc mau.
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