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Tém tit

Céc doanh nghiép vita va nhé (DNVVN) déng mdt vai trd quan trong trong su phat trién kinh té - xa hoi ctia dat nudc.
Chuin muc va ché do ké toan 4p dung cho cic doanh nghiép ndy da dudc quan tim nghién cifu va ban hanh trong nhiing
nim qua, diéu ndy tao thuan 1¢i cho cong tic ké todn tai cdc doanh nghiép néi riéng, cho cong tic quan ly Nha nudc trong
linh vuc ké toan n6i chung. Nhung trén thuc té viéc nhan thic ding va di vai tro ctia ké toan déi véi cac DNVVN chua
thuc su day di. Quy mo cac doanh nghiép cang nho thi thi mic dd dau tu trién khai tS chifc cac cong tic ké todn cang han
ché hon, d€ tiét kiém chi phi nén nhiéu doanh nghiép khong t5 chiic ké toan hoic thué ké todn ngoai d€ thuc hién. .. Vi
viy giai phdp ndo dé€ niang cao nhan thiic vé vai tro ctia ké toan dbi v6i cic DNVVN & Viét Nam hién nay 1 vin dé 16n
can dugc quan tAm va gidi quyét.

Tir khéa: ké toan, doanh nghiép vira va nho. ..

Abstract

Small and medium enterprises (SMEs) play an important role in economic development - society of the country. Standards
and accounting regulations apply to these firms were interested in studying and issued over the years, which facilitate the
work of accounting firms in particular, for the management State in the field of general accounting. But in fact the correct
and full awareness of the role of accounting for SME:s is not really sufficient. The smaller the size of the enterprise, the
more limited the investment in the organization of accounting work; to save costs, many enterprises are not organized
accounting or hire external accountants to perform ... So any solution to raise awareness understanding of the role of
accounting for SMEs in Vietnam today is a big issue to be considered and resolved.

Keywords: Accounting, small and medium enterprises
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1. bat van dé nude. Tinh dén nim 2015, khbi DN nay déng gép
khoang 45% GDP, chiém 31% tdng sb thu ngin

Cac doanh nghiép vira va nho dang ngay ) ) L s PN S
sach, dong gop gan 50% vao toc dO tdng trudng

cang khang dinh vai tro dbi véi nén kinh té dit
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kinh té qudc gia hang nim va tao ra 51% tong
viéc 1am xa hoi (theo Nguon tit Phong Thuong
mai - Cong nghiép Viét Nam). Tuy nhién, ngoai
nhiéu han ché nhu phat trién tu phat, nhé 18, thiéu
su lién két, trinh d6 quéan ly va ning luc tai chinh
yéu, thi trudng nhd hep va kha ning canh tranh
khong cao, thi mdt van dé quan trong nita can xét
dén d6 chit lugng cong tac ké toan trong quan ly
cling nhu vai tro cia n6 trong van hanh bd may
quan ly ctia doanh nghiép con han ché, ddi khi bi
bo ngo.

2. Thuc trang nhan thic vai tro ké toan déi
vGi cac doanh nghié€p vira va nho hién nay

O Viét Nam hién nay, cac doanh nghiép dudc
xép loai nhé va viia néu dap ting diéu kién: c6
von ding ky khong qué 10 ty dong hoic sb lao
dong trung binh hang nam khong qua 300 nguoi
(Diéu 3, Nghi dinh sb 90/2001/ND-CP). Nghi
dinh ciing quy dinh ring: cin ct vao tinh hinh
kinh té - xa hdi cu thé clia nganh, dia phuong,
trong qua trinh thuc hi€n cac bién phap, chuong
trinh trg gidp c6 thé linh hoat 4p dung dong thdi
ca hai chi tiéu von va lao dong hoidc mdt trong hai
chi tiéu néi trén. Trong cdng dong doanh nghiép
Viét Nam, thi doanh nghi€p nho va vua la loai
hinh doanh nghiép chiém da s6 va chi yéu trong
nén kinh t&. Theo d6, loai hinh DN nay déng vai
trd quan trong, nhit 12 tao viéc 1am, ting thu nhap
cho ngudi lao dong, gitp huy dong cic ngudn
luc x4 hoi cho dau tu phat trién, x6a déi giam
ngheo. ..

Bang 1. Bang phan tich ty 1é doanh nghiép nam 2012 theo
quy md lao dong (Ngudn: Téng cuc Théng ké)

Chiara

Téngsé | DN16m | DN sicu nhs,
DN dang

nhé va vira Siéu | Nhé Vira
(DNNVV) nhé
Tong sb 100,0 23 97,7 68,7 | 27,1 1,9

hoat djng

Phén theo loai hinh kinh té

-DNNN 100,0 40,7 59.3 35 39,9 16,0

- DN ngoai NN 100,0 14 98.6 70,6 26,4 1.6

-DNFDI 100,0 21,6 78,8 22,8 47,1 8.9

Sau hon 20 nim véan hanh nén kinh té theo
co ché thi trudng, moi trudng kinh doanh & Viét
Nam ngay cang thong thodng, tao diéu kién cho
cac doanh nghiép n6i chung va cac doanh nghiép

viia va nhd néi riéng hinh thanh va phat trién
manh mé. Cac doanh nghi€p vua va nhd dong
vai trd ngly cang quan trong trong nén kinh té
dat nuée, dude Nha nude tao moi diéu kién thuin
lgi dé phat trién. Trong bdi canh d6, chuin muc
va ché do ké todn 4p dung cho cac doanh nghiép
nho va vita da dugc quan tim nghién ctu va ban
hanh trong nhiing ndm qua nhu:

- Ché dd ké toan Doanh nghiép vira va nhd
ban hanh theo Quyét dinh 1177/TC/QD — CDKT
ngay 23/12/1996 cua B truéng Bo Tai chinh.

- Quyét dinh s6 144/TC/QD/CDKT ngay
21/12/2001 ctaa Bo truéng Bo Tai chinh quy dinh
stia d6i bd sung ché do ké toan DNNVV theo
quyét dinh 1177 néu trén.

- Hé théng 26 chuin muc ké toan Viét Nam
dugc Ban hanh tif nim 2001 dén nim 2006 theo
cic Quyét dinh ctia B9 trudng Bo Tai chinh.

- Quyét dinh 48/2006/QD — BTC ngay
14/9/2006 ctua B0 truéng Bo Tai chinh ban hanh
ché d6 ké toan doanh nghiép nho va vira.

- Thong tu 133 /2016/TT-BTC huéng din ché
do ké toan doanh nghiép nhé va vira

- Ngoai ra cac Doanh nghiép nhé va vua c6
thé két hop van dung Thong tu 200/2014/TT-
BTC ngay 22/12/2014 d€ phén énh céc giao dich
kinh té phat sinh tai don vi.

Vi vay cac doanh nghiép vita va nhé hién nay
ap dung ché dd ké toan riéng danh cho minh,
dong thdi 4p dung chuidn muc ké toan chung
mot cach c6 chon loc. Piéu nay sé dam bio mot
khung phédp ly tuong d6i théng nhét, thuin loi
cho cong tac quan ly Nha nuéc trong linh vuc ké
toan ciing nhu viéc chip hanh chuin muc ké todn
trong cic doanh nghiép. Ngoai ra, viéc ké thiia
cac chuin muc ké todn chung dé 4p dung cho céc
DNVVN ciing 12 mot giai phap trudc mat c6 hiéu
qua dam bio khung phép ly diy dd vé ké todn
cho cac doanh nghiép nay trong giai doan hién
nay. Ngoai ra theo quy dinh cta phap luat, doanh
nghiép phai t& chiic bd mdy ké toan, va phai bd
tri ngudi 1am ké todn, ké todn trudng. C4c doanh
nghiép vira va nhd dit quy md nhu thé nao ciing
phéi tuan thi ding quy dinh nay va dp dung day
dt ché do, chuin muc ké toan.

Trén thuc té hién nay, vai tro ctia cong tac ké
toan tai cac doanh nghi€p vira va nhé chua thuc
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su dudc chu trong. Nhiéu doanh nghiép vé6i tam
ly chii quan, ap dung hdi hot, d6i phé hoic 4p
dung khong day di ché do, chuin muc ké toan. . .
Do diic diém la cic DNVVN mang tinh “déng”,
quy mo nhé nén pham vi ddi tugng st dung thong
tin tai chinh DNNVV cung cép tuong d6i hep,
chii yéu 12 chii doanh nghiép, mot sd nha dau tu
va chti ng. Nhu cau thong tin ké toan ctia ho mang
tinh dic thi, ca biét khong gidng nhu d6i vé6i
cac doanh nghiép dai chung, c6 quy md 16n. Do
d6 vai tro ctia ké todn c6 thé bi xem nhe. Nhiéu
doanh nghiép ki hop dong thué ké toan bén ngoai
lam dich vu, thué ké todn trudng dé quan ly...
Mot bd phan doanh nghiép giao khoan toan bo
viéc ké khai, ndp thué cho ké toan, hon nita, véi
cac doanh nghiép nhd, mot ké toan kiém nhiém
cong viéc nay cho nhiéu doanh nghiép nén sai
s6t 1a diéu khoé tranh khoi. Nhiéu cong ty chua
st dung day dd cac ching tit can thiét d€ phan
anh cac nghiép vu kinh té, tai chinh phat sinh
cho ding vdéi tinh chit va nodi dung cta nghiép
vu cling nhu yéu cau quan ly. Pic biét, & doanh
nghiép siéu nho, hé théng ké toan rit manh miin,
viéc ghi chép cac sb liéu phat sinh gan nhu mang
tinh ghi chép, khdng c6 logic trong chuidn muc
ké toan. DPén cubi thang, khi ndp bdo cdo thué, ké
toan tu “ché bién” sb liéu cho hop ly, do vay, hau
nhu bdo cdo tai chinh cua nhitng DN dang nay
khong c6 y nghia tham khao. V6i nhiing doanh
nghiép thué dich vu ké toan thi viéc ghi chép c6
th€ chinh xdc, ding quy dinh nhung thong tin
ké toan khong dap ung tinh kip thdi do thong
thuong, cic ké toan dang nay chi nhan chiing tir
vao cudi ngay hoic cudi thang dé téng hop. Do
viy, bdo cdo tai chinh ctia cic DN nay gan nhu
khong dap dng dudc thong tin nhu cong nd, ton
kho...

Quy m6 cic DN cang nho thi cang han ché
trong van dé t§ chic cong tic ké todn tai mdi don
vi va kha ning sé& xuét hién nhiéu cic sai pham
hon. Viéc ké khai thiéu, sot cac khoan thué phai
nop dién ra kha phd bién & cic doanh nghiép.
Hing nidm, ngin sach nha nudc thit thoit hang
ngan ti dong do cdc DNVVN cb tinh gian lan
thué, chd yéu 1a thué gia tri gia ting (GTGT) va
thué thu nhap doanh nghiép (TNDN), do nhiéu
doanh nghié€p chua c6 y thuc tuan thu phap luat

kinh doanh, khong khai bao thué trung thuc, hé
thong ké toan chua hoan thién, kém vé chuyén
mon. Tat nhién, cling khong loai trit kha ning, ké
toan, giam ddc doanh nghiép biét sai s6t ma van
cb tinh vi pham d€ dudc 1gi tif viéc ndp giam thué
so vGi quy dinh va trach nhiém cua can b nganh
thué chua phat huy hiéu qua.

Vé nhan thdc vai tro cta ké toan d6i véi
cic doanh nghiép nhé va vira cling rit han ché.
Hién nay, t& chiic phong tai chinh ké todn ctia
cac doanh nghiép nhé va viua kha don gian véi
ngudi ding dau 1a ké toan trudng, doi khi kiém
nhiém luon ké todn vién, khai bdo thué va lap
B4o céo tai chinh... Pa s6 doanh nghiép chua
c6 chuyén vién tai chinh chuyén nghiép tach biét
v6i bd phan ké todn vién, thim chi khong c6 bod
phan ké todn riéng. Ngoai ra, nhan thiic vé viéc
tuan thi phap luat ké toan ciing chua tdt. Theo
quy dinh ctia Luat ké toan, mdi doanh nghiép chi
c6 mot hé théng s§ sach. Tuy nhién, hién nay &
rit nhiéu doanh nghiép thuc hién hai hé théng s6
sach bao gdm: S8 sach ké toan thué va SS sach ké
toan ndi bd. Khoan hay néi t6i viéc khong tuan
thd phap luat khi mé hai hé thong s& sach, ma
trén quan diém 1¢i ich cta doanh nghiép, viéc
mé s6 nhu trén da 1am tiac dong khong nhé dén
doanh nghiép. Hé théng s6 sich ké todn thué,
dugc doanh nghi€p hach toan trén co s§ nhiing
héa don chiing tir c6 ké khai thué. Muc dich nham
gidu di nhitng khodn doanh thu khong ké khai,
hodc bd di nhitng khoan chi phi khong dudc tinh,
hoic khong di diéu kién tinh vao chi phi dudc
trit khi tinh thué. Hé thdng s6 sach nay, dugc
hach todn va ghi chép phl hdp v6i chuin muc
va ché do ké toan (chi thiéu mot s6 nghiép vu
nhu di néi trén), dong thdi 1a hé thdng s6 sach
ndp cho co quan thué va cic co quan chiic ning,
nén dudc quan tim thuc hién tuong dbi day du
vé thi tuc (vé chit luong ciing khong ban dén).
Hé théng s6 sach ké toan ndi bo, thudng khong
dudc doanh nghiép coi trong, chi thuc hién ghi
s6 theo doi dong tién 1a chinh, ma khong tuin
thi cic yéu cau ctia chudn muc, chinh sich ké
toan (nhiéu khi ké toan ndi bo kiém thd quy, vi
pham nghiém trong nguyén tac bét kiém nhiém).
Chinh vi nhiing 1y do trén, ca hai hé thong s&
sach ké toan thué, hay noi bd déu khong ddy di
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cdc nghiép vu kinh t& phat sinh, cing nhu tinh
hinh vin dong clia von va tai san trong doanh
nghiép. Pay déu xuét phat tif nhan thic sai 1éch
va ca y thifc chip hanh ché do ké toan ctia doanh
nghiép.

Theo nghién cifu ctia tic gia Tran Pinh Khoi
Nguyén, cong tac ké toan & cac doanh nghiép chi
chii trong cho muc dich k& khai thué kh4 cao.
Ciing theo két qua diéu tra thit nghiém trén, cling
v6i cac nghién cu ly thuyét, mo hinh cic nhan
td anh hudng dén viéc van dung ché do ké toan &
cac DNVVN & Viét Nam thi nhan t6 4nh hudng
ctia thué dbi véi cong tac ké toan dudc xem 1a
mot diic trung & cac nén kinh té chuyén d6i ma
theo d6 trong co ché ké hoach hoa, cong tac ké
to4an phuc vu chii yéu cho viéc quan ly nha nuéc,
trong d6 c6 co quan thué. Cong viéc ghi nhan va
do ludng ké todn thuong dua trén co sé qui dinh
ctia thué, dan dén khong c6 su khéc biét giita 1oi
nhuan ké todn va thué. Nhan thic d6 da in siu
va tac dong rat 16n vao hanh vi ctia ngudi 1am ké
todn, du nhitng cdi cach gan day da thay ddi tac
dong ctia thué véi ké toan. Ngoai ra, trong nhiéu
truong hop, ké toan dugc van dung nhu 1a mot
phuong tién dé ké khai thué theo quén ly clia nha
nudc, chi nhiéu chii doanh nghiép chua that su
quan tdm dén vai tro quén Iy cta ké toan. O géc
dd do, nhén thic cua chu doanh nghiép sé€ anh
hudng rat 16n dén viéc van dung ché do ké todn
ban hanh cho DNV VN.[4,tr230].

Tém lai, hau nhu cic doanh nghiép nhé va
viia it chi y t6i bd may ké toan clia minh va
chiic ning co ban cta hé thoéng ké toan, tir d6
kha ning giam sat, ki€ém tra, giif tai san va von
cho minh cling bi anh huéng khong nho. Vi vay
can c6 nhiing giai phdp nham nang cao nhén thiic
vé vai tro ké toan dbi véi cac doanh nghiép nhod
va vua hién nay.

3. Mot ) giai phap nang cao nhan thirc vé vai
tro ké toan déi véi cac doanh nghiép nho va
vua

D& tao chuyén bién thuc chit trong cong tic
ké todn tai cdc doanh nghiép vita va nho hién nay,
can phai c6 su can thiép tich cuc tli phia cic co
quan chiic ning, su nd khong ngiing tif phia céc

doanh nghiép dé nang cao vai tro, chit luong cta
cong tac ké todn ciing nhu tao su phat trién bén
vung:

Thit nhdt, tic phia cdc co quan chifc ndng:

Mot la: Can thyc hién mot sb giai phdp nham
hoan thién hé théng ké toan clia doanh nghiép
theo hudng:

Khong dé cap trong chuin muc ké toan cic
van dé qua phtc tap, khong thuc té, khong kha
thi va hau nhu khong phét sinh & cic doanh
nghiép nhd va vira nhu: Chuin muc hgp nhit
kinh doanh, Bdo cdo tai chinh hgp nhét, cac bao
cao by phan...

Lua chon cic vin dé ké toan mang tinh phd
bién, don gian va kha thi ddi véi cong tac ké todn
trong cic DNNVV d€ quy dinh trong chuin muc
ké toan dam bao cho chuin muc thuc su di vio
thuc t& cong tac ké toan ctia mdi doanh nghiép.

C6 thé xay dung mdt chuan myc ké todn riéng
cho cdc DNNVYV trong giai doan hién nay 1a can
thiét, gép phan hoan thién khung phap 1y vé ké
toan ctia Viét Nam, phi hdp véi yéu cau phat
trién kinh té trong nuéc va c6 su hai hoa véi
thong 1& ké toan qudc té phd bién.

Hai la: Can thuc hién mot s6 giai phdp nham
tuyén truyén nang cao nhan thiic cho giam déc,
ké toan hiéu dudc vai tro chién lugc cia ké toan
nham nang cao hiéu qui hoat dong ciia doanh
nghiép.

Ba la: Tang cudng hoat dong ctia céc td chiic
nghé nghiép ké toan, phat trién cac dich vu tu van
ké todn va tu van 1ap bdo cdo tai chinh. Thudng
xuyén to chiic cic 16p dao tao, hdi thdo doi ngi
can bo ké toan.

Bén 1a: Can c6 nhiing ché tai d6i véi cic
DNVVN khong thuyc hién hodc thuc hién khong
ding quy dinh vé ké todn, vé thué. ..

Thit hai, tiw phia bdn thdn cdc doanh nghiép

Mat 1a: Xay dung bo mdy ké toan phu hop
v6i co cAu quan ly ctia doanh nghiép. Chon nhan
su k& todn theo tling vi tri cong tac phl hop véi
chuyén mén, ché do tai chinh ké todn, dong thoi
xéc dinh s lugng nhéan vién ké toan cho phu hop
v6i quy md doanh nghiép dé€ tiét kiém chi phi. C6
thé thué ké toan ngoai theo ky khai bao va nop
thué, nhung phai dam béo tién do va tinh minh
bach ctia s6 liéu
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Hai la: X4y dung hé thdng chiing tir don gian,
1o rang, phi hop vé6i quy dinh ctia ché do ké toan.
Céc chi tiéu phan dnh trong chiing tii phéi thé
hién dudc yéu cau quan 1y ndi bd. Quy dinh trinh
tu ludn chuyén ching ti mot cach hgp 1y, khoa
hoc, tranh dudc su chong chéo, & dong.

Ba 1a: Xay dung hé thong tai khoan ké toan
phil hgp nhung phéi tuin thii hé thdng tai khodn
ké toan theo quyét dinh ctia Bo tai chinh, c6 kha
ning tong hop va phan loai thong tin, c6 kha ning
4p dung trén mdy vi tinh. Xay dung hé théng sd
ké todn ddm bdo tuan thii cac quy dinh ctia ché
do ké todn va phi hop véi yéu cau quan ly cia
doanh nghiép.

Bén 1a: Xay dung hé théng ki€ém sodt ndi bd
(néu c6 thé) nham nang cao chit lugng thong tin
ké todn, han ché céc sai sot, gian 1an. Diéu nay 12
can thiét, bsi viéc xdy dung hé thdng kiém sodt
ndi bo c6 thé gia ting dang k€ chi phi ciia doanh
nghiép trong diéu kién ngudn luc gisi han, nhung
hiéu qua né mang lai rat ding k€, dat dudc muc
tiéu kiém sodt ndi bo véi chi phi hgp ly.

Nim la: Ung dung cong nghé thong tin vao
viéc xt ly sb liéu ké todn, d€ dam bdo tinh chinh
xdac va kip thoi, lya chon phﬁn mém ké toan phai
dam bao su van dung 1a c6 hiéu qua, gitp tiét
kiém thoi gian, ting dd chinh x4c ddi v6i cong
tac ké toan trong doanh nghiép

4. Két luan

Qua nghién ctiu thyc trang nhan thic cling
nhu kha ning dp dung ké todn ctia cic doanh
nghiép viia va nhd, tac gid nhan thiy con nhiéu
diém bAt cap, sai sét trong cong tic ké toan va
vai trd ctia ké todn d6i véi cac DNNVV dang con
nhiéu han ché. T d6, bai viét di dua ra mot sd
phuong huéng, giai phap gép phan hoan thién,
nang cao vai trd, nhan thic ctia ké todn dé ké
toan thuc su phat huy chic nang la cong cu tu
van cho nha quan tri DN, giip nang cao hiéu qua
hoat dong va ti d6 nang cao ndng luc canh tranh
ctia DNVVN trong bdi canh hdi nhép hién nay.
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Tir thong cdo bdo chi dén tin ding bao: thuc tién va khuyén nghi
From the press release to newspaper articles: the current status and some recommendations
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Tom tat

Thoéng cao bdo chi l1a cong cy quan trong trong viéc quang bd hinh anh cua td chic va cung cip thong tin €0 gia tri t6i
cong chung véi su tham gia cua gidi truyen thong. Gi6i bao chi tlep can thong cdo bao chi voi tu cach la ngudn tin. Thong
cdo bao chi phai didm bao cac thong tin can thiét va quan trong dé thuyét phuc phéng vién chip nhan sit dung va bién tip
thanh tin, bai. Bai viét nay chi ra cach xi ly ngudn tin thong cdo bdo chi clia nha bdo, tif d6 dit ra nhitng yéu cau vé td
chiic noi dung thong cdo bdo chi nhu: 1am ndi bat thong tin quan trong & phan dau ctia thong cdo, st dung trich din, viét
ngan gon va c6 dia chi lién hé d€ nha bao thuan Igi trong khai thic thong tin. Ngoai ra, bai viét ciing khuyén nghi dbi véi
nha bdo trong viéc xit 1y thong tin ti thong cdo bdo chi dé tin ding bao thuc su viia c6 1di cho t§ chiic vira hitu ich cho
cong ching.

Tir khoa: Quan hé cong chung, Quan hé bao gidi, Thong cdo bao chi, Tin
Abstract

Press release is an important tool in promoting the image of the organization and provides valuable information to the
public with the participation of the media. Presses access press releases as news sources. The press releases have to ensure
the necessary and important information in order to convince journalists to accept and edit them into news and articles.
This article shows how journalists can handle press release sources and from that, set up the requirements for organizing
the press release’s content such as: highlighting important information in the first part of the release, using citations,
writing concisely with contacts so that journalists can work more easily in information extraction. In addition, the article
also encourage journalists to handle information from press releases to create believable articles for the benefits of both
organization and the public.

Keywords: Public Relations, Media Relation, Press Release, News

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. bat van dé thong diép, quan 1y truyén thong lam cho cong
chiing hiéu va c6 thién chi v6i mot t6 chic hoic

Quan hé cong ching (Public Relations, viét ~ cd nhén nao do. Ngay nay, hoat dong quan hé

tit 1a PR) 1a nganh thudc linh vyc truyén thong, — cong ching déng vai trd hét sic quan trong doi
¢6 chic ning va nhiém vu xdy dung, duy tri ~ vOi moi t6 chic va ca nhan. Hoat dong PR sit

Email: hoanglethuynga@gmail . com (Hoang Lé Thuy Nga)
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dung tiéng néi ctia bén thi ba 1a bao chi dé€ truyén
tai thong tin dén cong chung.

Thong cao bao chi (TCBC) la van ban quan
trong dugc céc t6 chiic truyén tai thong tin tSi
cong ching véi su tham gia cua cac phuong tién
truyén thong dai ching. Pbi véi céc td chiic,
doanh nghiép, ca nhan, thong cao bao chi la mot
phan khong thé thiéu trong hoat dong PR. TCBC
12 su thé hién mbi quan hé qua lai gitta PR va céc
phuong tién truyén thong. Cac chuyén vién PR
can cac phuong tién truyén thong nhu 13 kénh
giao tiép v6i cong ching va ho phat di TCBC
v6i tu cach 1a tai liéu dé nghi dudc cong bd béi
bdo gidi. Con cic phuong tién truyén thong lai
can cidc TCBC d€ c6 thong tin viét bai, lic nay
TCBC c6 tu cach 1a nguon tin.

Vé phia t§ chiic, khi viét TCBC can chd y t§
chiic n6i dung va hinh thiic dé né thuc su bé ich
va co thong tin cho ngudi lam bao. Trong khi do,
dbi v6i phong vién, khi xit 1y thong cdo ciing luu
y nhiing thong tin can thiét cho cong chiing ban
doc, chi khong chi nham muc dich quang ba cho
t6 chiic. O bai viét nay, chiing t6i ban luan vé
thuc tién va khuyén nghi vé mot sd yéu cau dbi
vG6i ngudi bién soan thong cdo bao chi va viéc xu
ly lai thong tin d€ didng bdo ctia phong vién.

2. Thong cao bao chi va vai tro cua thong cao
bao chi doi véi to chirc va gidi bao chi

Thong cdo bao chi (Press Release) la “bai
viét mang thong tin chinh thic ctia mot doanh
nghiép, t& chic, hiép hoi, ca nhan... gli dén cac
co quan thong tin bdo chi” [4, tr.17]. TCBC la
cong cu tdi quan trong dudc cac chuyén vién PR
st dung dé truyén tai thong tin téi cong ching véi
su tham gia ctuia bén thu ba- giéi bao chi. Muc
dich ctia TCBC 1a: cung cip thong tin cho bao
chi; gidi ddp cau hoi clia du luan; hd trg phong
vién tim hiéu vé dich vu, sidn phidm ctda cong ty;
quéng b4 hinh anh. Cubi ciing, mong mubn nhiéu
nhét ctia nhiéu t6 chic 12 ndi dung ctia TCBC trd
thanh ndi dung cua tin, bai dang bao.

Thong cdo bdo chi thudng gan v6i cic su
kién cua t6 chiic nhu: hop bdo, gidi thiéu
san pham/dich vu mdi, gi6i thiéu chuong trinh
khuyén mai, gi6i thiéu du an dau tu méi, cong

bd du 4n tai trg, dong thd/khanh thanh, cong bd
du 4n hop tic, cong bd két qua khao sat/nghién
clfu/gidi thudng/két qua kinh doanh, gidi thiéu
Téng giam dbc mdi, phit ngdn vé van dé lién
quan,. ..

Nhu vay, TCBC 1a mot trong nhitng ngudn tu
liéu bang vin ban cia ngudi lam bao, dong thdi
1a tiéng néi cong khai va chinh théng ctia doanh
nghiép, t6 chiic. N6 la phuong tién mang tinh
chit “cau ndi” gitta t6 chiic va cong ching thong
qua bén thu ba- gidi bao chi. Do vay, TCBC dudc
phéi trinh bay ro rang, dé hi€u, phong vién chi
cin doc lu6t ma van nam dudc thong tin quan
trong mang gia tri tic thoi.

Déi véi ngudi 1am bdo, hau hét cic bai vé
ctia ho déu xuét phat tir 3 ngudn: ngudn quan st
thuc té, ngudn tif phong vin va ngudn tlf cac vin
ban. Thong cdo bdo chi 12 mdt dang ngudn tin
bang vin ban. Véi ngudn tin chinh thiic, TCBC
da gitdp phong vién c6 thé tiép can va khai thac
nguon thong tin can thiét dé€ viét tin, bai.

Thuc té, hang tuan, cac nha bao nhan nhiéu
TCBC nhung trong d6 khong it nhitng TCBC bi
“bd qua”. Nghia 13, mot s6 TCBC khong ducc
st dung d€ viét thanh nhiing tin, bai trén bdo chi.
B&i mot phan 12 do né dudc viét chua chuyén
nghiép, dai dong, khong néu bat dugc thong diép
cdt 16i, khong c6 nhiéu thong tin thu hiit phong
vién. Chinh vi vay, chién lugc quang b4, truyén
thong cho co quan, t6 chiic, doanh nghiép sé kém
hiéu qua.

Trong truong TCBC dugc bién soan cang
chuyén nghiép ngudi lam bdo cang dé dang tiép
nhan va khai thic thong tin. Va hon hét, mot ban
thong c4o bdo chi hiéu qua thi can thiét phéi c6
ndi dung di quan trong va thuyét phuc phéng
vién chip nhin né nhu 1a thong tin co s cla
mot bai viét dudc ding tai. Tham chi, d€ viét mot
ban thong cdo bdo chi, ngudi soan thio can phai
am hiéu cac phuong tién truyén thong néi chung,
nhan biét rd rang nhiing dic di€ém cu thé, khac
biét gifta cac phuong tién d6, dong thdi phai nhin
nhéan ndi dung thong cdo bao chi theo cach suy
nghi cua mot phong vién, bién tap vién. Do vay,
tiéu chi chinh cua thong cdo bdo chi phai chua
tin, tom tat nhting thong tin c6 that, chinh xac,
quan trong va cbt 16i d&€ phéng vién st dung va



8 Hoang Lé Thity Nga / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tan 3(22) (2017) 6—14

XU ly thanh tin, bai dang bao.

3. Cach viét tin cia nha bao tir ngudn tin
thong cao bao chi

Mot tdc phdm bdo chi thudng tra 16i cdc cau
hdi ctua cong thiic SW (What: Chuyén gi xay ra;
Who: Ai 1a chii dé cta ciu chuyén; When: Su
kién dién ra khi nao; Where: Dang dién ra  dau;
Why: Tai sao thong tin nay lai quan trong) va 1H
(How: Su kién dién ra nhu thé nao). Trong d6, ky
ning viét tin ctia cac phong vién thudng bat dau
bing viéc thong bao thong tin quan trong nhét.
Tin phan 4nh sy kién nhanh nhét, kip thdi nhat
v6i hinh thtic ngan gon va siic tich nhit. Thong
thudng, tin 1am ro it nhét 13 4 yéu td trong cong
thiic SW va 1H. CAu tric tin hién nay dudc da s6
phong vién su dung la dang kim tu thap ngugc.
Poan dau tién cta tin 12 “doan din”, trong dé néu
nhiing thong tin quan trong nhat; cic doan sau d6
phat trién thém thong tin theo trinh tu gidm dan
mic do quan trong. Thong tin it quan trong nhét
dugc néi dén cubi cung.

Xuét phat tir théi quen va ky ning viét tin
clia phong vién, c6 thé thdy, ho thuong 14y lai
céc thong tin chinh & mdt hoiic hai doan dau cia
TCBC d€ dua vao tin. Tham chi, d6i véi nhting
TCBC dudgc coi 1a chuyén nghiép va viét “chuan”
thi ¢6 khi phong vién chi “bd” b6t mdt vai chi
tiét, thong tin kém quan trong, hoic chi "cit ciip"
vai dong cubi ctia TCBC. Va khi d6 y d6 ctia t&
chuc, doanh nghi€p s€ khong hoac it bi *“ lot” so
v6i thong cdo gbc.

Duéi day 1a TCBC dudc bd cuc gan gidng
mot tin bao chi, phéng vién c6 thé sit dung gan
hét thong tin c6 trong viin ban nay:

Théng cao bao chi

giz

Bia chi lién lac:

Nguyén Bao Chau (Ms)

Hop tac Phét trién Burc

Van phong GIZ Ha NGi

Tang 6, Thap Ha Noi

43 Hai Ba Trung

Ha Ngi, Vigt Nam

T 484439344951

F 484439344950

M +84 983 100 685

E chaunguyen@giz.de
CUOC THI ANH DA NANG 2012: THANH NIEN THANH PHO CAM NHAN VE MOI TRUOGNG XUNG

UANH

@ Da Nang, 1.8.2012- Hom nay, dy dn hop tic ki thuit giffa Viét Nam va Dirc vé* Phat trién D6 thi Da Nang
thiin thin v6i Mdi trwémg va Khi hin® (EC'LD)dﬂBDHn-memhLa\athmmCHlB B (BMZ) tii tro chinh
2 i chi dé * Thanh nién Thanh pho cim nhin vé méi tnwomg xung
xa cac thach ﬂmc \Emm tmcmg I:uBa\anvthanh phd ciia nhnmg bai

céng, cong trd nén kho khin. Toc 06 mé réng va chuyén adi dét nong nehiép 46 thi nhanh chong tao sic ép lin he
théng thodt nude vi lam ting nguy co ngap lut nghiém trong. Ngodi ra, do vi tri va dia hinh ty nhién, D2 Ning rit dé
b tén thuong trwdc nhiig tic ddng cda bién doi khi hiu. Cing v6i s phit trién cda thanh phé, cic thich thire niy
céng trér nén da dang, dic biét & khu trung thm v6i méc d6 d6 thi héa cao.

Cudc thi kéu goi céc ban tré trong d6 tudi tir 16 dén 30 dang sinh séng tai Da Néng tham gia. thé hién nhiing
g6c nhin cia bin thin v moi trudng va nhing thich it cda thanh phé qua cic birc dnh chyp vé méi trudmg xung

Nhim §4m bio tinh céng bing v tiéu chuin kf thuat va chit luong, thi sinh chi dvec phép sir dung méy dnh
comét chiéu (analog-one-way camera) do Ban T6 chirc cap dé chup dnh. Ngoi ra, k§ thudt chup énh snalog gitp
tzo nén tinh @5 ddo cho céc birc dnh. Sau cude thi, méy dnh-duoc lim bing 82% vt lidu ta ché s& droc nha cung
cép thu héi Gé tiép tuc ti ché

86 lwong thi sinh tham dy gidi han 13 200 newdi. Ban Gidm khio gém cdc chuyén gia va dai dién tir cde 16
chifc trong linh vyc nghe thuit va méi truomg. Anh du thi duoc dénh gid dya trén céc tiéu chi- phi hop v6i n6i dung
cufe thi, 06 ¥ nghfa, séng tao vé c6 chiit luong ngh? thuat. L& trao gidi v trién lim cée bitc dnk lot vao vong chung
kit 58 difn ra tir ngay 22-24 thing 8 nim 2012 tai tién sinh ta nhi Céng vién Phin mém (the Software Building),
562 Quang Trung, T.p Da Ning.

ECUD 14 de én duoe thue hién bdi T6 chic Hop tic Phit trién Die GIZ. Muc tiéu dai han cda dy én 12 b§
tro T.p Da Ning thuc hién c6 hiéu qui chuong trinh nghi sy vé mdi trudng vé bién d6i khi hiu théng qua hop tic

En nginh.

Hinh 1. Thong c4o bdo chi vé cudc thi anh Pa Ning 2012

Tir thong céo bdo chi trén, phong vién c6 thé
chon nhiing thong tin quan trong & cic doan dé
dua vao tin. Ho ciing c6 thé lay lai tiéu dé cia
TCBC trén d€ dit tit cho tin. Chang han, trén
trang http://www.baomoi.com ngay 1/8/2013 da
dang lai tin cua tac gia Tung Lam, bao Qudn dji
nhdn ddn (01/08/2012) nhu sau:

Thanh nién thanh phé cim nhédn vé méi
truong xung quanh

ODND Online — Ngay 1 — 8, Vdan phong Du
dn Phdt trién dé thi Pa Néng thén thién véi Moi
truong va Khi hdu (ECUD) da té chiic khai mac
cudc thi dnh Pa Nang 2012 véi chii dé: “Thanh
nién thanh phé cdm nhdn vé méi truong xung
quanh’”.

Doéi tuong tham gia la thanh nién ti 16 dén
30 tudi, dang sinh song va lam viéc tai thanh phé
Pa Ndng. Thi sinh dugc Ban T6 chiic cdp mot
mdy dnh (logi sit dung mot lan) dé’ chup dnh du
thi. Anh du thi khong duoc sit dung ky thudt pho-
toshop dé’ chinh sita.

Ban t6 chitc bdt dau nhdn dnh dy thi ti ngay
1 dén 5—8. Lé trao gidi va trién lam cdc bitc dnh
lot vao vong Chung két sé dién ra tir ngay 22 dén
ngay 24 — 8 tai Coéng vién Phdn mém Da Ndng.

Cudc thi nham tao cho thanh nién co héi chia
sé quan diém vé su da dang ciia méi truong thanh
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phé, ciing nhu cdc vin dé va thdch thitc vé moi
truong hién trong béi canh hién nay.

Mot tin khac ding & Da Ndng dién tir ngay
2/8/2012, tic gia ciling st dung nguodn tin cla
thong cdo bdo chi trén:

Thi anh thanh nién thanh phd cam nhén
vé mdi truong

Trong khuon khé du dn hop tdc ky thudt giita
Viét Nam va Diic vé “Phdt trién dé thi Da Ndang
thdn thién voi moi truong va khi hdu (ECUD)”
do B¢ Hop tdc kinh té va phdt trién CHLB Piic
(BMZ) tai trg, ngay 1-8, Van phong Ban qudn ly
Du dn, S6 Ké hoach - Pdu tu va to chitc Hop
tdc phdt trién Piic GIZ t6 chifc phdt dong cudc
thi dnh véi chii @é “Thanh nién thanh phd cdm
nhdn vé moi truong xung quanh”. Cudc thi co
200 thi sinh tham gia, su dung mdy dnh co mot
chiéu do Ban t6 chitc cdp dé chup dnh, thé hién
nhitng géc nhin ciia bdn thdn vé moi truong va
thdch thitc cua thanh phé qua cdc bitc dnh chup
vé méi truong xung quanh. Lé trao gidi va trién
lam cdc bic dnh lot vao vong chung két sé dién
ra tiv ngay 22 dén 24-8.

(Ngudn: http://www.baodanang.vn
/channel/5414/201208/thi-anh-thanh-nien-
thanh-pho-cam-nhan-ve-moi-truong-2182865/).

Trong thuc té, nhiéu thdng cdo bdo chi dugc
bién soan "hoan hdo" d€ cic phong vién co thé
"in ludn" hodc chi cit got mot it d€ "post ngay"
ma khong can phai ton nhiéu thdi gian. Ciing ¢
mot s6 TCBC tu 16 1o tinh chit quing cdo, "to
son diém phin" vé minh. Khi gip nhiing thong
c4o bdo chi ki€u nay, tiy theo tiing ngudi viét,
¢6 ngudi "copy" gan nhu hoan toan dé dua vao
tin, c6 ngudi tao ra nhitng ban tin "td hong" mot
chiéu, c6 phéng vién vo tinh bién thong tin cla
t6 chiic, doanh nghiép thanh quan diém ctia nha
bdo, cd quan bdo chi. Tuy nhién, ciing khong it
nhiing nha bdo da biét cach lam "sach" thong
cdo bdo chi bang cach kiém chiing thong tin va
bd sung nhiéu nguodn tin cé gid tri d6i vdi cong
chuing.

Duéi day la truong hgp thong cao bao chi da
dudc cac phong vién st dung va xu ly lai véi
nhiéu cach khac nhau:

Vinsroup
THONG CAO BAO CHI

VINGROUP T8 CHUC LE DONG THE DU AN

T6 HOP TTTM VINCOM HUNG VIYO'NG VA KHACH SAN 5 SAO VINPEARL HUE
Chdo mirng ki niém 40 ndm gidi phong Thira Thign Hu€ (26/3/1975 - 26/3/2015), ngay 22/3/2015, Tép doan Vingroup
t6 chirc LE dgng thé Dy an T hgp Trung tém Thuting mgi (TTTM] Vincom Hing Virong v Khdch sgn 5 sao Vinpear Hué.
sgn 5 sa0 Vinpearl Hué hita hen sé [a mt cdng trinh kigh tric dep gitta long thanh phé Hug the méng.
Dy an T8 hgp TTTM Vincom Hung Vwaing va Khach san 5 sao Vinpearl Hug toa lac tai khu vyc giao 19 nga 6 duang Hing:
Virong véi cac mit tign tiép giap cac tuygn phd 1&n cda thanh phd nhu duéng Ha Ndi, DEng Ba, Hing Vuang. Nm trén
dién tich hon 4.500m2, thigt ke theo phong cach kign tric tan cd di€n, dy an T hg's TTTM Vincom Hung Vudng va Khach
san 5 sa0 Vinpearl Hug bao gom cac hang muyc: Bai @3 xe ngam, TTTM hién dai va khach san 5 sao cao cap cing hé théng
phong hai nghi guy mé |9n nham dap tng mei nhu céu cla ngui dan va du khach,
Khu TTTM Vincom Hing Vivang - Hug dugc bé tri tir ting 1 t&i tang 4, thigt ke theo tiéu chuan chung cla hé thang TTTM
Vincom hign dai trén téng dién tich xdy dyng hon 13.000 m2. Dy ki€n khi di vac hoat déng, noi day s& la mot the g
hoan hao vdi sy quy tu clia hang loat cac thuang higu thai trang, siéu thi, the gidi am thuc, rap chigu phim, khu wui choi
giai tri gide dyc... Dac bigt, nhing thugng higu Idn trong “hé sinh thai” cac san pham cla Tap doan Vingroup nhw VinMart,
VinPro, VinFashion, VinKE... cing cac ddi tac uy tin cba Vingroup ciing s& hdi tu tai day, du'a TTTM Vincom Hing Vuang -
HuE tré thanh diém d&n mua sam - vui choi déc déo, noi mang dén cho khach hang nhirng san pham tigu dung va thai
trang theo xu hudng méi nhét.
Biém nhén cia du én I3 sw k&t hop gilta TTTM hang sang véi khach san 5 sao cao cdp dugc bé tri tir thng 5 d&n ting 15
Mang thirong higu Vinpearl ndi ti€ng, khach san Vinpearl Hug s& gm 240 phang nghi tién nghi, déng cip ciing hé théng.
céc phéng t3p Gym, 5pa, b& bai hién dai... Khdch san cling c6 phang Hai nghi quéc t réng t&1 600 m2 v cac trang thiét
bi chuyén nghip va hién dai nhat Thira Thién Hué
Bic bigt, du 4n T8 hop TTTM Vincom Hing Vwong va khéch san 5 sao Vinpearl Hué con cé mét Skybar ding cip duroc
bé tri tai ting 16 cla tba nha. Du khach dén noi day 4 the ngdm tron ven toin canh thanh phé va séng Huong tha méng.
tir trén cao theo mét géc nhin hodn todn khac biét. Bugrc thiét k& hién dai véi khéng gian md giao hda véi thién nhién,
‘Skybar s& [a diém dén day hip ddn danh cho nhitng du khach yéu thich nhitng khéng gian dbc ddo.
Phit bi€u tai budi 12, 8ng L& Khic Higp - Phé Chi tich Tép doan Vingroup cho bigt: “Dy an T8 hop TTTM Vincom Hing
Virong va Khach sgn 5 sao Vinpearl Hug a du n du tién clia T4p doan Vingroup dugc trign khai tai khu vy Bic Trung
B&. Vi tri ddc dia, kién tric dep cing véi kinh nghiém va uy tin cia Chi @& tu, chic chdn khi di vao hoat dong, noi day
& 13 m3t diém @&n mdi la va thu hit, gdp phin gitp thanh phé 6 thém mat diém nhin hign dai gitra nhirng “cd xwa”
ciia Hug, dép tmg durge nhu ciu da dang cilia du khich trong nurde va quac tE1”
D n T8 hop TITM Vincom Hing Virang va Khich san 5 sao Vinpearl Hué co t8ng 58 vén d3u tu khoang 700 ty dong, dur
kign hoan thanh thang 3/2016.
Théng tin chi tiét vui long lign hé:
Ms. V& Thi Minh Nguyét — Ban Truyén thang Tép dodn Vingroup
BT: 097 883 1145 - Emoil: v.nguyetvim@vingroup.net

Hinh 2. Théng co béo chi vé Vingroup t& chiic 1 dong thd
du 4n t6 hgp TTTM Vincom Hung Vuong va khich san 5
sao Vinpearl Hué

Tir TCBC ctia tip doan Vingroup vé viéc
t6 chiic 18 dong thd Dy an T6 hop Trung tim
Thuong mai Vincom Hung Vuong va Khéch san
5 sao Vinpearl Hué, mot sb bdo ding tin chi
v6i ndi dung dugc 1iy & cac doan cia TCBC,
nhung cling c6 bdo ding tin c6 gid tri. C6 thé
ké dén mot sb tin nhu sau: "Vingroup dong thd
Khach san 5 sao tai Hué" (bdo Pdu tu online,
ngay 22/3/2015), "Pong thd du én t6 hgp Trung
tam thuong mai Vincom Hung Vuong va Khach
san 5 sao Vinpearl Hué (bdo Thira Thién Hué
online, ngay 22/3/2015), "Vingroup dau tu xiy
dung trung tAm thuong mai 16n nhit Hué (bdo
Vietnamplus, ngay 22/3/2015), "Pong thd du dn
t0 hgp Trung tdm thuong mai Vincom Hung
Vuong va khach san 5 sao Hué" (bdo Cong an
nhdn ddn online, ngay 23/3/2015), "Vingroup
dong thS du 4an TTTM Vincom Hung Vuong va
khach san 5 sao Vinpearl Hué" (bdo Thanh tra,
ngay 24/3/2015), "Khdi cong Trung tdm Thuong
mai Vincom Hung Vuong tai Hué (bdo Nhdn ddn
dién tuw, ngay 22/3/2015), "Xay dung trung tam
thuong mai hon 700 ty dong tai Hué" (bao Nguoi
dua tin, ngay 22/3/2015),...

Trong s6 céc tin phan 4nh sy kién nay, tin
dang trén bao Thanh Nién online cé su khac biét.
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Tin khong qua chi trong quang ba vé cic hang
muc, hé théng phong, dich vu, cic thuong hiéu...
Tin chi ngan gon v6i nhiing chi tiét quan trong,
cbt 161, co dong va rat hitu ich ddi véi ban doc.
No6i dung tin nhu sau:

Vingroup dong thd du an TTTM tai Hué

(TNO) Sdng 22.3, tdp doan Vingroup da té
chiic déng thé du dn 16 hop Trung tdm thuong
mai (TTTM) Vincom Hung Vuong va Khdch san
5 sao Vinpearl Hué.

Ong Lé Khdc Hiép, Pho chii tich Tap doan
Vingroup, cho biét ddy la du dn ddu tién ciia Vin-
group duoc trién khai tai khu vie Bdc Trung bo,
co tong nuic dau tu khodng 700 ti dong, du kién
hoan thanh va dua vao su dung thdang 3.2016.

Du dn duogc ddu tu xdy dung tai khu vice giao
16 ngd 6 duong Hung Vuong (TP.Hué) vdi cdc
mdt tién tiép gidp cdc tuyén phd lon Ha Noi,
Péng Pa, Hing Vuong vdi dién tich ddt hon
4.500 m2.

Pady la mot khu ddt vang da ting duoc giao
cho Tong cong ty Xcng ddu Viét Nam dé xdy dung
Khdch san Petrolimex Hué. Tuy nhién, do viéc
thodi von ngoai nganh nén dy dn da khéng duoc
trién khai va UBND tinh Thita Thién- Hué da thu
hoi du dn giao lai cho tdp doan Vingroup.

( Nguon: http://thanhnien.vn/kinh-
doanh/vingroup-dong-tho-du-an-tttm-tai-hue-
543914.html, TN online ngay 22/3/2015)

So sanh, dbi chiéu gitta ndi dung cia TCBC
va tin trén, chiing ta nhan thiy ngudi viét gitt lai
hoic bién tap céc chi tiét & cac doan 1, 2 va doan
cudi ctia TCBC. Nhiing thong tin dudc st dung
la: su kién t6 chiic dong thd du 4n Trung tAm
thuong mai Vincom Hung Vuong va khach san 5
sao Vinpearl Hué, dia di€ém va dién tich ctia cong
trinh nay, s tién dau tu cho du 4n, thoi gian du
kién hoan thanh. Céc chi tiét nay dugc thé hién 1o
rang, cu thé trong TCBC va ciing 1a nhiing thong
tin can thiét d6i v6i doc gia. Ngoai ra, tic gia con
b6 sung thong tin ngoai vin ban, d6 chinh 12 doan
cudi cda tin trén.

Trong khi d6 tin & bio Pdu tu lai mang tinh
chit quing ba. Noi dung tin chinh 13 hau hét cic
doan ctia TCBC. Tin cu thé nhu sau:

Vingroup dong thé Khach san 5 sao tai
Hue

Chao mitng ky niém 40 nam gidi phong Thita
Thién Hué (26/3/1975 - 26/3/2015), hém nay
(22/3), Tap doan Vingroup t6 chiic Lé dong thd
Dy dn T6 hop Trung tam Thuong mai (TTTM)
Vincom Hung Vuong va Khdch san 5 sao Vin-
pearl Hué

Dy dn T6 hop TTTM Vincom Hiing Vuong va
Khdch san 5 sao Vinpearl Hué toa lac tai khu
vue giao 10 nga 6 duong Hung Vuong vdi cdc
mdt tién tiép gidp cdc tuyén phé lon ciia thanh
phé nhu duong Ha Noi, Pong Da, Hiing Vuong.

Ndam trén dién tich hon 4.500m2, thiét ké theo
phong cdch kién triic tan cé dién, dw dn To hop
TTTM Vincom Hung Vuong va Khdch san 5 sao
Vinpearl Hué bao gom cdc hang muc: Bdi do xe
ngdm, TTTM hién dai va khdch san 5 sao cao cdp
ciing hé thong phong hoi nghi quy mé Ién nham
ddp 1ing moi nhu cdu cvia nguoi dén va du khdch.

Khu TTTM Vincom Hiing Vuong - Hué duogc
bo tri tir tang 1 t6i tang 4, thiét ké theo tiéu chudn
chung ciia hé théng TTTM Vincom hién dai trén
tong dién tich xdy dung hon 13.000 m2. Dy kién
khi di vao hoat dong, noi ddy sé la mot thé gidi
hoan hdo vdi su quy tu cua hang loat cdc thuong
hiéu thoi trang, siéu thi, thé gidi dm thuc, rap
chiéu phim, khu vui choi gidi tri gido duc...

Ddc biét, nhitng thuong hiéu lon trong “hé
sinh thdi” cdc sdan phdm ciia Tap doan Vingroup
nhu VinMart, VinPro, VinFashion, VinKE...
ciing cdc doéi tdc uy tin ciia Vingroup ciing sé hoi
tu tai ddy, dwa TTTM Vincom Hing Vuong - Hué
trd thanh diém dén mua sdm - vui choi doc ddo,
noi mang dén cho khdch hang nhitng sdan phdam
tiéu dung va thoi trang theo xu hudng mdi nhat.

Piém nhdn cia du dn la su két hop gifa
TTTM hang sang vdi khdch san 5 sao cao cdp
duwogc bo tri tiv tang 5 dén tang 15. Mang thuong
hiéu Vinpearl néi tiéng, khdch san Vinpearl Hué
sé gom 240 phong nghi tién nghi, ddng cdp ciing
hé thong cdc phong tdp Gym, Spa, bé boi hién
dai... Khdch san ciing cé phong Hoi nghi quoc
té réng téi 600 m2 véi cdc trang thiét bi chuyén
nghiép va hién dai nhdt Thita Thién Hué.

Ddc biét, du dn T6 hop TTTM Vincom Hing
Vuong va Khdch san 5 sao Vinpearl Hué con
c6 mot Skybar ddng cdp dwoc bé tri tai ting 16
ciia toa nha. Du khdch dén noi ddy co6 thé ngdm
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tron ven toan cdnh thanh phé va séng Huong tho
mong tw trén cao theo mot goc nhin hoan toan
khdc biét. Puoc thiét ké hién dai vdi khong gian
md giao hoa vdi thién nhién, Skybar sé la diém
dén ddy hdp ddn danh cho nhing du khdch yéu
thich nhitng khong gian doc ddo.

Phdt biéu tai buéi 1é, 6ng Lé Khdc Hiép, Pho
Chii tich Tép doan Vingroup cho biét: “Du dn To'
hop TTTM Vincom Hung Vuong va Khdch san 5
sao Vinpearl Hué la du dn dau tién ciia Tap doan
Vingroup dugc trién khai tai khu vic Bdc Trung
B¢. Vi tri ddc dia, kién triic dep ciung vdi kinh
nghiém va uy tin ciia Chu ddu tu, chdc chdn khi
di vao hoat dong, noi ddy sé la mot diém dén mdi
la va thu hiit, gép phdn gitip thanh phé co thém
mot diém nhdn hién dai giita nhitng “cé xua”
ctia Hué, ddp iing dugc nhu cdu da dang cia du
khdch trong nudc va quoc té!”.

Dy dn T6 hop TTTM Vincom Hiung Vuong
va Khdch san 5 sao Vinpearl Hué cé tong sé
von dau tu khodng 700 ty dong, du kién sé hoan
thanh vao thdng 3/2016.

( Ngudn: http://baodautu.vn/
vingroup-dong-tho-khach-san-5-sao-tai-hue-
d24758.html)

Tin trén kha dai d6i véi ban doc. Ngudi viét
khong bo sét bat cti doan nao, chi tiét nao tur
TCBC. Pay c6 thé 1a diéu ma tap doan Vingroup
mong mudn va hai long dé€ quang ba danh tiéng
va hinh anh thong qua su kién.

Tin trén bao chi c¢6 nhiéu dang: tin vin, tin
ngan, tin su, tin tdng hop, tin tuong thudt,... Cu
triic tin cling da dang, bao gdbm hinh thép thudng,
hinh thap ngudc, hinh chit nhat, hinh vién kim
cuong, déng ho cat,... Du viét tin theo dang nao,
cAu tric gi, tin van 1a thé loai xung kich nhét.
Tin chi thong bdo thong tin cd ban, cbt 16i vé
su kién. Do vay, du thong cdo bao chi nga“in hay
dai, phong vién chi quan tAim dén su kién gi dang
dién ra, xay ra & dau, dién ra nhu thé ndo va vi
sao n6 quan trong. Chinh vi diéu nay, noi dung
ctia TCBC phéi dugc viét 1am sao d€ phéng vién
khong thé bd qua va khé long tit chdi ding tai
thong tin. Do vdy, ngudi viét phai hiéu cach khai
thac thong tin, Xt ly thong tin thanh tin, bai dang
bdo clia ngudi 1am bdo, dic biét 1a cach viét tin.
Mot ban TCBC tdt sé dap ting moi tiéu chi clia

mot tin thoi su.

4. Nhitng khuyén nghi doi voi nguoi soan thao
thong cao bao chi va nguoi viét tin

4.1. Péi vdi nguoi soan thdo thong cdo bdo chi

TCBC la cong cu quan trong trong hoat dong
quan hé béo gidi clia t6 chic. Thong thudng, mot
TCBC can c6 cc phan sau:

- Ngudn tin: tén, dia chi, thong tin lin lac cia
to chuc, ca nhan ra TCBC

- Ghi ra th€ loai vin ban THONG CAO
BAO CHI, khong viét chung chung 1a “Thong
tin chuong trinh” hay “Thong tin su ki€n, doanh
nghiép”...

- Tiéu dé khai quat ndi dung ctia ban thong
cdo

- Ngay thang ndm, thdi diém ra thong cdo

- Noi dung chinh ( Loi dan (Lead)- doan
1;Thén bai (body) — doan 2,3,4)

- Thong tin vé cong ty, td chiic

- Thong tin lién lac cua ngudi phu trach PR
hoic chiu trach nhiém vé thong cdo bdo chi

Noi dung va hinh thiic cia cdc phan trén
phai thuc su bd ich va c6 thdng tin, phong vién
méi gitip t6 chic quang ba. Dudi day 1a mot sb
khuyén nghi dbi v6i ngudi viét thong cdo bao chi.

Mot la, théng cdo bdo chi phdi trd loi cong
thitc SW+ 1H, lam néi bdt théng tin quan trong
két hop véi mo hinh hinh thdp nguoc.

Ciing gidng nhu tin bao chi, moét TCBC hiéu
qua phai tra 16i dugc cong thic SW va 1H ( Ai?
Cai gi? O dau? Khi nao? Tai sao va Nhu thé
n20?). Ky ning viét TCBC chuyén nghiép 1a phai
viét nhu mot san pham tin hién dai. TCBC c6 gia
tri tin tic va tiém ning thu hit sy quan tim cla
bdo chi phai dugc o rang, mach lac, chuin xéc
v6i van phong bdo chi va dudc trinh bay theo
cu tric hinh thdp ngudc. P6 1a kiéu ciu triic
phit hop vé6i xu thé truyén thong nhanh chéng va
canh tranh, khi ma quy thoi gian tiép nhan cac
san pham truyén thong ctia dbi tuong cong chiing
(trong do6 c6 ca phong vién) ngay cang “eo hep”.
Ciing nhu doc gia cac loai hinh bao chi, phong
vién khong c6 nhiéu thdi gian doc va xi 1y céc
TCBC qué dai dong, thong tin lai chdng chéo.
Déi véi ho, TCBC phai c6 gid tri tin tic d€ c6
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thé khai thic st dung cung cip thong tin t6i doc
gia. Gid tri tin c¢6 ich cho xi hoi, cho cong dong,
can thiét cho doc gia va c6 ca phéng vién.

V6i ciu triic hinh thap ngudc, mifc dd quan
trong cta thong tin trong mot TCBC giam dan
tt day xubng dinh hinh thap ngugc. Phan dau
cia TCBC la thong tin c6 muc d quan trong
nhét c6 thé chia day di SW+1H. Phan tiép theo
kém quan trong hon, d6 c6 thé 1a su chi tiét hoa
ctia phan dau, hodc nhiing 18i trich dan...Cubi
cung la thong tin cla t6 chiic phat hanh TCBC
va thong tin lién hé.

Ai?Cai gi?Khi nao?0' dau?Tai sao?Nhu' thé nao?
Nhiing thdng tin chinh céng ching cén biét

Tiép tuc trién khai nhiing théng tin trén

theohutng tap trung vae thong tin chinh
ban cdn mudn cdng ching biét

Chi tiét han, ggi nhic
lai sy kién, nhiing
thdng tin khong quan
trong dé két bai

Hinh 3. C4u triic hinh thap ngudc

TCBC can viét ngan gon, tip trung vao chi
dé, néu bat y quan trong, d€ phong vién c6 thé dé
dang khai thac thong tin va x@ ly nhanh chong.

Ddi v6i phan lead, TCBC ciing nén tra 10i cau
héi: Cau chuyén/su kién/thong tin chinh & day
12 gi? Theo d6, doan dau tién ciia TCBC sé lam
cho phong vién chu y va 161 kéo ho theo doi cau
chuyén. Phin nay khong nén viét qua dai.

Tém lai, d€ nang cao tinh hiéu qua cia TCBC
ciing nhu nhiing tin ding bdo, ngudi viét can 4p
dung moi nguyén tic ctia k§ thuat viét tin hién
dai trong soan thao TCBC. Ho can biét cich thé
hién chuyén nghiép nhu dit cac thong tin quan
trong & doan dau d€ phéng vién tranh bd sét trong
qua trinh chon loc va xt ly thong tin.

Hai la, si dung trich ddn trong TCBC la diéu
nén lam doi voi nguoi bién soan.

Tin hay thong cdo bao chi néu c6 trich din 15i
phat biéu sé ting dd tin cdy va ting tinh thuyét
phuc. Céc doan trich dan thuong la phat ngon
clia ngudi diing dau t8 chiic. Yéu td trich din
trong TCBC 1a vo cung quan trong. Thii nhdt,

phan 16n céc trich din trong TCBC sé dugc dua
va0 c4c san pham tin, bai ctia phong vién. Chinh
viéc “dan xép” cic phat ngon da dem lai thé chii
dong cho t6 chiic trong viéc quang ba hinh anh,
thuong hiéu dén véi cac ddi tuong cong chiing.
Do vay, ngudi viét TCBC phai chon trich din
hay, c6 thong tin can thiét, cu thé, rd rang va “ c6
16i” cho t6 chuc. Thif hai, st dung trich dan trong
TCBC sé tiét kiém thdi gian cho ca hai bén, cu
thé trong vai trudng hgp phéng vién khong phai
“t6n cong” dé phdng van va ban than ngudi tra 10i
phéng van (6 day 1a ngudi ctia tS chiic cin PR)
ciing khong mét nhiéu thdi gian bsi su “buia vay”
cua cac phong vién. Thit ba, trong truong hop
dac biét, chfmg han nhu t6 chiic 1am vao khiing
hoéng, chinh viéc chon sén trich din d€ dua vao
TCBC sé han ché dudc viéc “sin” tin, “héng” tin
& nhitng noi khong chinh thic, gy bat 10i cho
t6 chitc. O mot géc do nao d6, “phat ngdn” ciia
ngudi dai dién t§ chifc s& 1a mot phan cla cong
viéc kiém sodt tin don.

Ba la, thong cdo bdo chi cdn duwoc viét ngdn
gon, siic tich, cé dong vdi nhiing théng tin cdn
thiét

Hing ngay, cic phong vién, bién tap vién
nhén céc thong cdo béo chi tif nhiéu ndi gii dén.
Chinh vi viy, mubn thu hiit sy quan tim cda ho,
ngoai viéc 4p dung ky thuat viét tin, ngudi bién
soan can phai luu y thém do dai cia TCBC. Theo
d6, TCBC khong nén viét dai dong. Ly tudng
nhét 12 1 trang, néu c6 thém nhiing thong tin lién
quan ma khong thé cat bé dudc thi toan bd TCBC
ciing khong nén viét qua 2 trang khé gidy A4.
Viét ngan, tip trung vao cac chi tiét quan trong,
chi tiét b6 trg cho thong diép 1a cach thé hién tinh
chuyén nghiép ctia ngudi viét.

Boén la, thong cdo bdo chi phdi co phan thong
tin lién hé.

Phan thong tin lién hé nam & vi tri cubi cling
ctia TCBC. Phan nay thuong 12 ho tén, dia chi, sb
dién thoai, dia chi hop thu dién t clia ngudi viét
TCBC hodc la nguoi phu trach su kién. Nguoi
viét TCBC phai hét stic chii y dén thong tin lién
hé. Nhiéu TCBC bd qua phan nay. D6 1a diéu sai
lam. Phong vién ludn can tin, nghe tin, tim kiém
tin va dua tin. TCBC 1a ngudn tin nhung chua
han da day di va "théa man" viéc khai thac clia
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phong vién. Thong tin lién hé chinh 1a dia chi dé€
phong vién tim hi€u thém va md rong thong tin
cua bao chi.

4.2. Déi véi phong vién xit Iy thong cdo bdo chi
thanh tin

Khi xt Iy TCBC, phéng vién phéi tim théy
thong tin hai hoa, sao cho vira ¢6 16i cho t6 chiic
vita hip din va can thiét cho doc gia. Tt hinh vé
duéi day, chiing ta nhan thiy su trung khit vé viéc
"phat" va "nhan" thong tin gitta vong tron A véi
B 1a rt thap.

Hinh 4. Hinh vé md ta su giao thoa vé 1gi ich thong tin giita
td chiic va cong chiing

Phan A 12 nhitng thong tin ma t8 chic dua ra
va mong mudn cdng chiing dén nhan, con phan
B 12 nhitng gi ma cong ching mudn doc, mudn
nghe. Tuy nhién, khong phai luc nao nhitng gi ma
t6 chiic mudn néi ciing 1a nhiing gi cong ching
mudn tiép nhan. Vi viy ngudi viét tin PR phai
tim ra mot mdi quan tAm chung, tiic 1a phan AB.
Noi dung phan dnh AB sé théa man nhu cau cla
ca doi bén. D6 chinh la cong thic doi bén cung
¢6 10i ma ngudi viét can luu y.

Trén thuc t&, mot tin hay va c6 su khac biét,
ngoai viéc dudc khai thac tu thong cdo bdo chi
can c6 nhitng thong tin riéng tif ky ning khai
thac cac ngudn tin khac nhu phdng vin hoic céc
nguon tin thuc té. Theo 6ng Lé Qudc Minh, Tong
bién tap bao VietnamPlus, c6 t6i 90% thong cao
bao chi dugdc khai thac thanh tin chi bang thao
tac bién tap, chi 10% dudc phong vién chon loc
thong tin va tiép tuc khai thic sau d6. “Ching
t6i dang khuyén khich phong vién khi nhan dugc
mot thong cdo bao chi hay di du mdt hdi nghi thi
phai tim ra dudc 1 vin dé minh quan tam, viét vé
van dé do, thong tin vé hdi thao, san phadm chi 1a
cai nén" [ dan theo 5] .

Thuc ra tin PR nén nhin né bang nhiing géc
canh tich cuc va mang tinh nghiép vu bdi khong
phai thong tin nao cua cac doanh nghiép dua ra
déu khong c6 gia tri v6i doc gid. Chi c6 diéu,
trong truong hop phong vién dua nguyén thong
tin PR vao tin ma khong thim dinh muc do chinh
x4c hodc khong bd sung thong tin, tin d6 thudng
it c6 gia tri ddi véi ban doc.

Bt ky ai lam cong tdc truyén thong déu biét
dén ky thuat viét thong cdo bdo chi hién dai dugc
goi 1a “viét d€ in ludn” va viét nhu tin ding bdo.
Mit khéc, cac TCBC hau nhu dudc chuyén qua
email clia nha bdo. Diéu nay ciing tao diéu kién
cho phéng vién tiét kiém thoi gian danh may va
xu ly thong tin, nhung mat trdi cia né la tao ra xu
huéng 1am bdo "tir xa" theo kiéu "ngdi 6 nha vin
lam tin". D6 ciing 12 gbc ré cla hién trang nhiéu
tin giébng nhau trén nhiéu béo.

RO rang, thong cdo bao chi co6 gia tri khong
thé phd nhan va khong thé thiéu trong mdi trudng
truyén thong phét trién hom nay. Tuy nhién, &
mit khac, nhiing thong cdo bao chi dugc viét rit
“c6 nghé&” 4y da vo hinh trung tao ra nhiing ban
tin “td6 hong” mot chiéu, thiéu kiém ching doc
1ap ctia mot s6 phong vién. Tham chi, xu huéng
ctia mot b phan "tho viét" ciing tit d6 quén dan
théi quen di thuc té, ludi tiép xic, ngai kiém
chiing va lau ngay tu bién minh tré thanh “phéng
vién salon” chi bang thao tac “copy and paste”
(sao chép va dang tai lai). Thém vao do, "truéec
khi t6i tay phong vién, nhiéu thong tin da dudc
"got gitia" theo hudng ¢ 1di cho doanh nghiép,
td chic. Piéu nay doi hdi cac bién tap vién phai
hét stic tinh tdo d€ phan dinh xem tin tifc ¢ bi
dong tién chi phoi khong" [1, tr.66]. Viy nén, dé
tranh "lam dung thong cdo bdo chi" va giam thiéu
nhiing tin mang tinh quang cdo san phim, to vé
cho t8 chiic, theo ching toi, phong vién can c6
su sang tao va thay ddi trong cach lam tin PR
bang cach khai thac thém thong tin ngoai TCBC,
khong nhét thiét " bé" nguyén toan bd ndi dung
TCBC vao tin.

5. Két luan

Hoat dong PR déng vai tro hét sic quan
trong trong cong dong, t6 chiic chinh phu, phi
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chinh pht va doanh nghiép. Pic diém ctia PR
st dung tiéng noi ctia bén thi ba - gidi bao chi
d€ truyén tai thong tin dén cong ching. Béi I8,
bdo chi 1a kénh thong tin ddng tin ciy ma cdc td
chtic, doanh nghiép tim dén d€ gii gam thong tin.
TS chiic luén mong mudn nhiing chi tiét trong
TCBC dudc viét thanh tin, bai ding bdo theo
ding y cua ho.

TCBC la cong cu quan trong va htiu hiéu
trong viéc quang b4 hinh anh cta td chic va
cung cip thong tin cip nhat, c6 gid tri t6i cac
cong ching muc tiéu va cong ching cé lién
quan. Hing ngay, cic cd quan bao chi nhan nhiéu
TCBC. Lam thé nao d&€ TCBC khong bi bd vao
sot rdc hay bi “lang quén” 1a diéu hét stic quan
trong. D€ co quan bdo chi c6 thé khai thac va
ding tin chinh x4c, TCBC can dugc thé hién mot
cach chuyén nghiép, chia dung nhiéu thong tin
xéc thuc, ngan gon, sic tich.

Déi véi ngudi 1am bao, d€ tin PR thuc su ¢

hiéu qua, can phai viét sao cho vira c6 1di cho
td chifc vira c6 10i cho ban doc trén co sé chon
loc va xu ly thong tin tir thdng cdo bao chi, tranh
tinh trang toan bd noi dung va céc chi tiét trong
tin diing bdo gidng hét thong tin trong thong cdo
bdo chi.
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Tom tat
Phan Khoi (1887-1959) 1a mot nha Nho nhung sém tiép can tan hoc va c6 nhitng nhan thiic, quan diém rat méi mé vé vin
chuong, hoc thuat... Khi xay ra cudc tranh luan vé van dé “qubc hoc” trén bao chi nhiing nim 1930, Phan Khdi cang thé
hién rd nét hon tdm huyét va quan diém ctia minh vé quéc hoc va quéc vin. Ong cho ring viéc thiét 1ap nén “qudc hoc”,
véi tu cach la tu tudng hoc thuat nham thyc hién Au hoa la khong thé thiéu d€ xay dung nén tang vin héa - tinh than cho
dan toc, va khang dinh cha quoc ngit 1a cbt 16i ctia “qudc vin”

Cudc tranh luan vé quoc hoc cing lam bdc 19 tinh cach con ngudi Phan Khoi: mét con ngudi ¢6 tu tudng ddi méi,
mot nha phan bién c6 kién thic uyén tham, c6 phuong phap lap luén chét che phong thai d~ nh dac.

Bai viét nay tim hi€u quan diém ctia Phan Khai vé vin dé “qubc hoc” va “quéc vin”, qua d6 gidp hiéu thém vé bbi
canh vin héa xa hdi, hoc thuét cia Viét Nam dau thé ky XX.

Tir khoa: Phan Khoi, quc hoc, qubc vin

Abstract

Phan Khoi (1887-1959) was a Confucian but soon approached the modern learning and had a progressive point of view
about the Academic learning and literature. When the debate on “National Learning" happened in the press in the 1930s,
Phan Khoi more clearly expressed his enthusiasm and views on “National Learning" and "National Literature". He sug-
gested that the establishment of the "National Learning” to pursuit Westernization, was indispensable for building up the
national culture. He also affirmed the “National Language” (Vietnamese) was the essence of the “National Literature”.

The debate on “National Learning” revealed Phan Khoi’s personality: an progressive person, a knowledgeable and
critical reviewer.

The article will study about Phan Khoi’s outlook on "National Learning" and "National Literature" also helps to
understand more about the Vietnamese socio-cultural context in the early 20th century.
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1. Cudi thé ky XIX dau thé ky XX, Viét Nam
budc vao mot giai doan chuyén bién chua tiing
c6 trude do dudi tac dong cua hoan canh thudc
dia va anh hudng ngay cang manh cua van hoa
phuong Tay. Trén binh dién van hoéa, do 1a “budc
chuyén ddi mo hinh vin héa quan trong: tif nén
viin hoéa c6 truyén, dua trén cin ban nong nghiép
va Nho gido sang mot xa hoi co tinh cach cong
nghiép, hién dai, du dudi hinh thai thuc dan” [D6
Quang Hung, Tran Viét Nghia 2013: trang 29].
Su dan xen gilta cdi mé6i va cdi cil, gilta truyén
thdng va hién dai, gitta cuu hoc va tan hoc trong
giai doan nay da dat cdac tri thic duong thoi, da
s6 xuit than tit Nho gido, tru6c nhitng Iya chon
khong dé dang.

2. Trong s6 nhiing tri thiic thdi ky nay, Phan
Khoi (1887-1959) 1la mot nha Nho nhung sém
tiép can tan hoc va cé nhiing nhan thiic, quan
diém rit méi mé vé vin chuong, hoc thuat... Ngay
tir 1917, Phan Khoi da viét bai Phuong phdp bién
doi va cdi thién nén hoc thudt nudc ta trong 100
ndm tdi dang trén tap chi Nam Phong s6 5, 6 nim
1917, trong d6 chi truong cai cach nén hoc thuat,
phd cap “tu tudng qudc gia” cho “qudc dan”. Khi
x4y ra cudc tranh luan vé van dé “qudc hoc” trén
bdo chi nhitng nim 1930, Phan Khoi cang thé
hién r6 nét hon tam huyét va quan diém ctia minh
vé qudc hoc va qubc vin.

Trong cudc tranh luan trén, néu nhu Lé Du
chti yéu xem “qudc hoc” hau nhu 1a vin hoc! thi
Phan Khoi ¢6 quan diém khac. Trong bai Ludn
vé quéc hoc [Phu Nit tdn vin sé 94, 6/8/1931],
Phan Khdi cho ring: "Qudc hoc 1a mdt danh tir
ma cii va méi c6 nghia khac nhau. Hoi trudc
ta n6i "qubc hoc" tiic 1a cdi trudng hoc cho ci
nuée; nhu trudng Qudc hoc & Hué 1a iy nghia
4y. Con chit "quéc hoc" ngay nay thudng dung
1a chi vé c4i hoc riéng clia mot nudc, c6 vé dic
biét, c6 chd khac vdi nudc ngoai”. Phan Khoi cho
rang cac trudc tic ctia Chu Vin An hay Nguyén
Binh Khiém dugc Lé Du ldy ra 1am din ching
chiing t& “quéc hoc” & Viét Nam khong thua
kém Duong minh hoc hay Thién hoc ctia Nhat
Bén, nhung déu chi thuan 1a tic phdm viin hoc
chit khong phai 1 “qudc hoc”; hon nifa, vi “qudc
hoc” ngly nay con bao ham triét hoc, khoa hoc
do d6 khong nén tron 1an hai van dé “qubc hoc”

va vin hoc. Theo Phan Khoi, quc hoc 1a nén
hoc thuat, tdc nén tu tudng, nén triét hoc riéng
clia mot nude da thyc su anh hudng, chi phbi doi
séng clia dan toc nude Ay khién cho dan toc iy
thanh khdc biét nhitng dan tdc trén thé gidi.

Phan Khoi da giai thich hai chit “quéc hoc”
theo quan niém qudc hoc & Trung Hoa cubi thé
ky XIX dau thé ky XX. Ong cho rang tir lic c6
cudc van dong vé tin viin héa & Trung Hoa, “mot
phdi thi lo tuyén truyén cac hoc thuyét méi clia
Au My, mot phdi thi lo chinh ly céc hoc thuyét
cua Béch gia chu tt Trung Hoa doi xua, va cai
danh tir “qudc hoc” san sanh ra do phai sau”. Véi
gi6i thuyét nhu trén, Phan Khoi di dén két luan
rf?mg & Viét Nam khong c6 mot nén hoc van doc
lap tic “qubc hoc” , nghia la thiéu mot nén ting
tu tudng hoc thuit tién bo cé thé tic dong truc
tiép dén xa hoi duong thoi.

That ra, khong phai doi dén cudc luan chién
nay, Phan Khéi di quan tim dén nén hoc thuat
clia dt nudc tir rat sém. Trong bai viét Phuong
phdp bién doi va cdi thién nén hoc thudt nudc
ta trong 100 ndm téi da dé cap & trén, 6ng chi
truong diéu hoa Nho hoc va Tay hoc mdt cich
tuong hd bd sung 1an nhau. Tuy nhién vé sau,
chiu anh hudng tu phong trao Tan van cia Trung
Qudc, Phan Khoi da thay d6i. Trong bai bdo
nhiéu ky Cdi dnh hudng ciia Khong gido ¢ nudc
ta - ding trén to Than Chung nim 1929 — 6ng
da phé phan manh mé Nho hoc. Ong 1a ngudi
dau tién phan tich hoc thuyét Nho gido dé chi
ra cdc nhudc diém cda né can trd su tién bd
cua xa hoi, 1én an Han nho va T6ng nho. Phan
Khoi cho rang néu khong tién hanh Au héa dat
nudc thi anh hudng cta Nho gido s€ 1a chuéng
ngai, can trd viéc cach tan van hoa, hoc theo van
héa phuong Tay (khoa hoc va dan chu), cho nén
phai x6a bd nhiing dnh hudng xiu ctia Khdng
gido. Ong ciing phan tich su khac biét giita hai
tu tudng phuong Pong va phuong Tay, dong thai
néu 1én tinh uvu viét ciia nén khoa hoc va cong
nghé phuong Tay. Vi cho rang Khdng gido va vin
minh Tiy phuong khong th€ nao hoa hgp, ong
phan bic quan diém “Pong Tay dung hoa luin”
ctia Pham Quynh (1892 — 1945), ngudi mudn chii
truong bo sung “Pao hoc” phuong Pong va C6
hoc ctia dan tdc bang khoa hoc phuong Tay dé
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“chan hung qudc hoc”. Vi viy, du bay té nguyén
vong thiét lﬁp nén “qudc hoc” nham thuc hién Au
héa, muu cau “khoa hoc va dan chi” nhlmg Phan
Khoi khong chu truong chan hu?ng ‘qubc hoc
Ong danh gid cao cic yéu t6 nén ting lap qubc
cta Nhat Ban 12 “hon Pai hoa” va tinh than “vo si
dao”, cho rang chinh nho khong theo nhiing diém
khong t6t clia Trung Hoa ma nudc Nhat méi dé
dang chuyén hudng sang Tiy hoc, thic ddy Au
héa trong tu tudng hoc thuét [Phan Khoi 1937].

Su thay ddi quan diém vé tu tudng hoc thuat
ctia Phan Khoi 1a diéu c6 thé hiéu dudc. N6 phan
anh su lua chon clia céc tri thifc trong bdi canh
day bién dong ctia xa hoi Viét Nam dau thé ky
XX trén nhiéu phuong dién (chinh tri, tu tudng,
van hoéa, ngén ngt, v.v...). V6i tu cach 1a nhiing
gach ndi gitta nén cuu hoc véi nén tan hoc, cic
tri thic duong thoi nhu Phan Khoi hodc lya chon
cb giit nén cuu hoc véi Han tu, hodc di theo 16i
bong — Tay dung hoa, hodc lua chon nghiéng
han sang Au héa. Trong dng x& véi mbi quan hé
truyén thong va hién dai, Phan Khoi di ding khi
cho riang phai x6a bd nhitng 4nh hudng xau clia
Khdng gido d€ md dudng canh tan dat nude. Tuy
nhién 6ng da kha cuc doan khi phan bac sy dung
hoa Pong — Tay. Ong mubn dit bd han cuu hoc
d€ tiép nhan nhiing gid tri cia hoc thuét phuong
Tay.

Phan Khoi da suy nghi vé “qubc hoc” véi tu
céach 12 van dé cda tu tudng hoc thuat. Tuy nhién,
nhu nha nghién cttu Nhat Ban Imai Akio [Tap
chi Nghién citu Vin hoc, s6 2/2012] nhan xét,
Phan Khoi van chua thé két ndi suon sé 1y luan
vé “qubc hoc” véi nhitng ban luan vé vin hoc va
vin hoa dan gian (dién hinh nhu phong trao tdn
duong Truyén Kiéu hay su ra doi cia Tho méi),
vi thé khién ly luan nay thiéu hin phin md rong.
Day ciing 1a van dé chua dudc gidi quyét trong
cudc tranh ludn vé “qudc hoc” trén bdo chi & Viét
Nam dau thé ky XX.

C6 thé thdy, nhan thic cia Phan Khéi phan
anh dic diém c6 tinh quy luat cua tiép xic va
tiép bién vin héa. Trong xa hoi Viét Nam dau
thé ky XX, vin minh phuong Tay c6 biéu hién
thang thé ro nét trén ca binh dién vin hoéa vat
chit, vin hoéa tinh than 14n vin héa xa hdi. Sau
phong trao Pong Kinh Nghia thuc, chinh quyén

thudc dia chi y hon dén viéc khuéch truong vin
héa dé€ to 16 hon vi thé clia nuéc Phap va cla
viin minh phuong Tay. Trong bbi canh d6, nhiéu
tri thiic hao hiing v6i c4i méi, danh nhiéu quan
tam dén “chl nghia duy tin”. Ping nhu Thanh
Lang nhén xét: "Phan Khoi 1a nguoi ¢6 tu tudng
rat m6i” [Vin Hoc, s6 dic biét vé Phan Khoi,
ngay 15/2/1971, trang 63]. Muc dich ctua Phan
Khoi 12 néu ra phan dé d€ mudn xa hoi Viét Nam
phai d6i méi. C6 thé hi€u thai do ctia dng khong
nim ngoai mong mudn nhanh chéng canh tan dat
nudc, trong bdi canh xa hoi di xuit hién nhiing
diéu kién thuan 1oi d€ chuyén tir thoi ky trung dai
sang hién dai, trong d6 c6 su xuat hién ctia nén
“qubc vin”. Diéu nay ciing khd phu hop véi con
ngudi co tinh cach quyét liét va tu tudng duy tan
manh mé nhu Ong.

3. Van dé “qudc hoc” c6 mbi lién hé chiit ché
v6i “qudc vin”. Phan 16n cic tri thic dau thé ky
XX déu quan tam dén “qudc vin”, xem d6 nhu
mot ndi ham cia van dé “qubc hoc” va nhén thiic
1o gid tri ctia “qubc vin” ddi véi viéc phat trién
nén “qudc hoc” nudc nha.

Trong bai bao Ludn vé quéc hoc, 1Lé Du cho
rang: "Pa 1a qubc hoc thi ndi dung phai bao ham
ca quéc vin, qudc si, qudc tiy & trong”. Theo
ong, “qudc vin 1dy nhat ban qubc vin hoc lam
chii nhu cdc hoc thuyét, ly thuyét nhitng sach vé
clia tién nhan da trd thuat d€ lai va nhiing qudc
ca, qudc ngit (chit ndm va chit qubc ngi) dic biét
cua ta” [Phu nit tdn vdn, sb 107, 11/1931].

Pham Quynh ciing cho ring khdng c6 “qudc
vin” thi cling khong c6 “quéc hoc” nén dng phii
nhan nén “qudc hoc” bing chit Han hay tiéng
Phap va chd truong “gdy dung mot nén qubc vin
xting dang” bang cach thu thap, suu tip céac tai
liéu thoi trude (van thd Nom ci, thanh ngt).

Con Phan Khoi trong bai Nén Idy thit tiéng
gi lam cot 16i cho hoc tdp nudc ta ding trén tap
chi Séng Huwong (1936), chii truong nén 14y tiéng
Viét 1am nén tang, cin co; dong thdi, tiép tuc
theo dudi chii truong Au ha, Phan Khdi cho rang
c6 1gi ich trong viéc xuét ban nhiéu sich bing
tiéng Phap. Ong dé xuit mot phuong 4n thda
hiép trong d6 vita dua vao tiéng Phdp nhung van
khong bd tiéng Viét. Trong loat bai Phép lam vin
trén t0 Phu Nit Tan Vdn, Phan Khoi tim cach xac
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lap céc quy tic viét vin qubc ngit va té rd mong
mudn nghién cifu sdu hon vé ngit phép tiéng Viét.
Ong ciing tiing phan ddi y kién cho rang tiéng
mién Bic va Nam khéac nhau nén can phai thay
ddi ca cach biéu ky; dng nhin manh nhit thiét
phai théng nhét toan qudc vé chit qubc ngit hon
12 chim chud vao viéc thé hién su khac nhau vé
giong diéu gitta cac phuong ngti. Phan Khoi da
luén diu tranh cho mot tiéng Viét chuin muc,
chung cho toan qudc ma mébi phuong ngit chi 12
mot bién thé cla tiéng Viét chung do.

C6 thé thiy, noi ham “qudc vin” trong quan
niém ctia Phan Khoi khong hoan toan gidng véi
L& Du va Pham Quynh. Nhung Phan Khadi chia
sé quan diém véi cac tri thic duong thdi rang
viéc thanh 1ap “quéc hoc” 1a khong thé thiéu dé
xdy dung nén tang vin hoa - tinh than cho nén
ddc 1ap dan tdc va khang dinh chit qudc ngit 1a
cbt 16i clia “qudc vin”. Piéu nay rat c6 y nghia
vao thoi diém dau thap nién 1930, khi cudc tranh
luan v& “qudc hoc” dién ra, chit qudc ngit bat dau
di vao doi sdng hang ngay cung ldc v6i su xuat
hién cla nhiing phuong tién truyén thong méi 1a
bdo in sach in, doi hoi phai xdy dung nhitng 16i
viét tiéng Viét méi dua trén ciin ban tiéng néi doi
thuong duong thoi.

4. Bi canh lich st, xa hoi Viét Nam giai doan
dau thé ky XX c6 nhiing diéu kién d€ chuyén ddi
tf x4 hoi truyén thdng sang hién dai. Nhu ciu
canh tan héa, hién dai héa dat nudc trd nén biic
thiét va chuyén héa thanh y thifc ctia 16p tri thiic
duong thoi nhu Phan Khoi. Phan Khoi xuét than
tit Han hoc, nhung nhin thiy can thiét phai c6
von kién thic Tay hoc d€ tiép xiic véi vin minh
phuong Tay, khong ngoai muc dich tim ra cach
thic gidi quyét cac nhu cau biic thiét vé mit vin
hoéa, tinh than ctia dan toc. Ong va cic tri thic
tham gia cudc tranh luan vé vin dé “qudc hoc”
da dong goép mot vai tro quan trong trong viéc
dao sau ly luan vé tu tudng hoc thuit cia Viét
Nam vao dau thé ky XX. Diéu nay ciing phin
anh bbi canh vin héa hoc thuit sdi dong clia dat
nuéce dau thé ky XX, dong thdi cho thiy vai tro
cua tri thic trong viéc thic ddy cach tan vin hoa,
xa hoi, dung nhu Thanh Lang nhan xét, “vu an
qudc hoc ciing khai mao cho viéc dit ra rit nhiéu
vAn dé vin hoa xa hdi va hdi thic hoc gia di vao

con dudng tim kiém, gidi quyét” [Thanh Lang,
1972].

Cudc tranh luan vé quéc hoc ciing 1am boc 1o
tinh cach con ngudi Phan Khéi: bdc truc, thang
than; cho thiy 6ng 14 nha phan bién c6 kién thiic
uyén tham, c6 phuong phap 1ap luan chait che,
phong thai dinh dac.

Viét Nam hién nay cting dang c6 nhiing buéc
chuyén bién 16n mang tinh dién hinh cta qua
trinh cong nghiép hoa, hién dai héa. Nguyén Vin
Hiéu [2016] cho rang: “Tuy c6 nhiing dic thu cta
qué trinh hién dai héa dit nuSc trong bdi canh
toan cau héa hién nay va véi vi thé cia mot qudc
gia ty chu, nhung so véi qua trinh hién dai hoa
mang tinh qudc t& héa va hdi nhap Pong — Tay
dau thé ky XX, budi “giao thdi” hién nay van ¢
nhiing diém tuong dong”, nhit 1 trong muc tiéu
xay dung mot nén hoc thuat hién dai va phat trién
chit quéc ngit. Tir di€m nhin hom nay vé quan
diém xay dung nén qudc vin, quéc hoc ctia Phan
Khoi va cic tri thifc Viét Nam dau thé ky XX va
trong khudn khd ciia bai viét, chiing t6i cho rang
vin dé quéc hoc, vé6i tu cach 1a nén hoc thuat
nude nha, can dugc tiép tuc dit ra va nghién ciiu
bd sung, hoan thién; dong thdi can 1am rd cac gid
tri cia n6 trong viéc xay dung nén tang tinh than
xa hoi, y thic van héa dan tdc. Nén quéc van,
trong d6 chii yéu 1a tiéng Viét, can dudc quan
tam lam phong phu thém trong khi van gilt gin
nhiing gid tri vén c6 clia né, nhit 13 trong mbi
quan hé giao luu, tiép xdc da ngdn ngit, da vin
héa trong bbdi canh toan cau héa ngay nay.

Chu thich

'Ndm 1930, L& Du cho xult ban Bach Van
Am thi vin tip trong ti siach Qudc hoc tung
thu, trong d6 dé cao Nguyén Binh Khiém nhu
12 ngudi c6 cong nhit trong viéc xay dung nén
quéc hoc. Trong Vi Xuyén thi vin tap nam 1931,
Lé Du cho rang: "Qudc hon & dau? O tai tu tudng,
tu tuéng phat ra lam van chuong, van chuong cua
cac nha hoc gia nudc ta, tir xua dén nay chinh la
qudc hon & diy nén qudc hoc ciing & day” (bai
giGi thiéu cia Nam Ky thu quan - "Loi ba cdo
ctia nha xuit ban bo Qudc hoc ting thu")
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Tom tat

Dya trén Iy thuyét phiém ham mat do, chiing t6i da nghién ctu anh hudng ciia bién dang co hoc 1én tinh chat dién tif ctia
molybdenum dlsulphlde (MoS,) don 10p (o} trang thai cén bing, MoS, don 10p la ban dan O vung cAm truc tiép bang
1.70 eV. Su dich chuyén tit ban din c6 ving cam truc tiép sang ban dan c6 vung cam gian tiép trong M052 don 16p da
dudc tim thiy khi ¢6 mdt cua bién dang. Céc tinh todn cua chung t0i da cho thy ring, do rong ving cAm ctia MoS, don

10p phu thudc rét 16n vao bién dang. Mot sb két qua tinh toan cho MoS, don 16p da dudc so sanh véi trusng hop MoS, ¢
chu tric khbi.

Tir khéa: Molybdenum disulphide don 16p, ly thuyét phiém ham mat do, tinh chit dién ti
Abstract

Based on density functional theory, we study the effect of mechnical strain on electronic properties of monolayer molyb-
denum disulphide (MoS,). At the equilirbirum, monolayer MoS, is a semiconductor with the direct band gap of 1.7 eV. In
the presence of strain, direct-indirect band gap transition in monolayer MoS, has been found. Our calculations show that
the band gap of monolayer MoS, depends strongly on strain. We also compare the results for the monolayer MoS, with
results for the bulk MoS,.

Keywords: Monolayer molybdenum disulphide, density functional theory, electronic properties
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1. M6 dau

Molybdenum disulphide (MoS;) la vat liéu
c6 cAu tric 16p tuong tu graphite. Pay 12 loai vat
liéu vo co ¢6 ciu tric 16p véi nhiéu tinh chét ly
héa di thudng dudc nhiéu nha khoa hoc quan tim
nghién ctiu ca ly thuyét 1an thuc nghiém va ung
dung. Luc tuong tac van der Waals gitia cac 16p
trong vt liéu MoS, 1a tuong dbi yéu. O trang
thai co ban, cac tinh toan cua Mak va cOng su
cho thiy ring, MoS, c6 ciu tric khdi 12 vt lidu
ban din v6i do rong ving cAm bdng 1.23 eV
trong khi do rong ving cAm ctia MoS, don 16p
12 1.80 eV [1]. Ciing gidng nhu graphene [2, 3]
va mot s6 vat liéu ¢6 cAu tric mang hinh luc gidc
khéc [4-6], tinh chét dién ti ctia MoS, phu thudc
rit 16n va ciu tric hinh hoc ciing nhu cic tic
dong bén ngoai nhu dién truong hay bién dang.
V6i d6 rong viing cAm rong, do linh dong ctia hat
mang 16n va dic biét 1a ¢ thé diéu khién dugc
bing trudng ngoai hay bién dang, MoS, da dugc
ting dung trong viéc ché tao transistor [7] hay céc
bd nhé dién tu [8].

Bing nhiéu phuong phap khéc nhau, tinh chit
dién ti va truyén dan cia MoS, di dugc nghién
cliu trong mot thdi gian dai [9-14]. Gan day,
nhiéu nhién ciu da tip trung vao tinh toan dnh
hudng cia bién dang co hoc 1én tinh chit dién
tl cia MoS,. Bang ly thuyét phiém ham mat do
(Density Functional Theory - DFT), Ahmad va
cong su da nghién cttu anh hudng cla bién dang
1én tinh chat dién tif cia MoS, c6 ciu tric khbi
va MoS, don 16p [15]. Bén canh do, cac nghién
citu thuc nghiém da chiing td rang, ching ta ¢
thé thay ddi do rong ving cim cia MoS, bang
cach lam bién dang né [16]. Su dich chuyén tur
viing cAm truc tiép sang viing cAm gidn tiép trong
vit lidu MoS, ciing da dudc nghién cifu bang md
hinh dién ti lién két chit [17] va ly thuyét phiém
ham mat do [12, 13].

Trong bai bao nay, chung t6i nghién ctu anh
hudng ctia bién dang truc 1én tinh chit dién ti clia
don 16p MoS, bang ly thuyét phiém ham mat do
DFT. Céc tinh toan cta chung t6i tap trung khao
sat su thay déi clia cau tric viing ning lugng va
do rong vung cAm cta don 16p MoS, khi c6 mit
ctia bién dang. Két qua tinh toan cho MoS, don
16p da dudc so sanh véi MoS; ¢6 chu triic khéi.

2. Phuong phap tinh toan

Chu tric nguyén ti va tinh chat dién td
cia MoS, dugc tinh todn bing cich st dung
ly thuyét phiém ham hiam mat d6 DFT. Cac
tinh toan DFT da dudc thuc hién dua trén goi
Quantum Espresso [18]. Gia thé PAW (projec-
tor augmented wave) va ham trao d6i tuong quan
Perdew—Burke—Ernzerhof da dugc st dung trong
cac tinh toan [19, 20]. Nang lugng ngudng cua
séng phang dung dé tinh toan cho truvng tu hdp
1a 410 eV. Ning lugng toan phan dudc hoi tu
vé khoang 107 eV va luc nguyén ti vé khodng
0.01 eV/A. Cach tiép can nay da dugc st dung
thanh cong trong cac nghién ciu trude day cua
ching t6i khi khdo sit tinh chit dién ti cda
graphene nanoribbon [21-23] v MoS, c6 ciu
triic khéi [12]. Khi khao sat qud trinh bién dang
mang, thong qua hiang sb mang, chiing t6i dinh
nghia do bién dang ctia hé & = (a — ag)/ay, trong
d6 ao va a 1a hang sb mang ctia hé trudc va sau
bién dang.

@ M)

Hinh 1. CAu triic nguyén tif cia MoS, don 16p: (a) Nhin tur
mit bén va (b) tif trén xubng.

3. Anh huéng cta bién dang 1én tinh chit
dién tir cia don 16p MoS,

Vé miit hinh hoc, mdi don 16p MoS, chifa tip
hop cic nguyén ti S-Mo-S lién két v6i nhau theo
chu triic luc gidc nhu trinh bay & Hinh 1. O trang
thai can bang, cdc tinh todn bang phucng phap
DFT-D2 cho théy, hang sé6 mang ctia MoS, don
16p 1a 3.18 A. Day ciing chinh 14 hing s6 mang
clia MoS; ¢6 cau triic khdi ma chiing toi da tinh
toan trude day [12]. Két qui nay phu hogp véi
cdc tinh toan khac bang phuong phap gin ding
mat do dia phuong (LDA) [24, 25]. Két qua thuc
nghiém trudc d6 da cho két qua 1a 3.16 A [26].
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Hinh 2. Mt d6 dién tich ctia MoS, don 16p: (a) & trang thai can bang, (b) & = 2% , (¢) € = 4%, (d) € = 6% , (e) £ = 10%.
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Hinh 3. Céu triic vung ning luong dién ti va mat do trang
thdi cia Mo—d cua don 16p MoS, & trang thai cd ban (a)
va khi bi bién dang véi & = 10%.

Miic du ca hai cAu tric (khdi va don 16p) cia
MoS, déu c6 cung hang sb mang nhung khoang
cach gitta cac nguyén tit Mo va S dy,-s trong cac
céu trdc lai khac nhau mic du sy khac nhau 1a
khong 16n. O trang théi can bang, cic tinh todn
DFT-D2 cia ching tdi cho thiy, khoing céach
gilta cac nguyén ti Mo va S trong MoS, don 16p
12 dyos = 242 A. Di v6i MoS, c6 chu tric
khbi, gid tri nay 12 2.36 A khi tinh bing phuong

phép LDA va bang 2.41 A khi tinh biing phuong
phap DFT-D2 [12].

Ning luong toan phan ctia MoS, don 16p &
trang thdi cAn bang —6758.3 eV. Trong gidi han
bién dang nhd, ning luong toan phan ciia MoS,
don 16p thay d6i khong ddng ké. Tai € = 10%,
ning lugng toan phan cta né 1a —6757.5 eV. Su
phan b6 mat do dién tich ctia MoS, don 16p khi
c6 mit cta bién dang dudc trinh bay & Hinh 2.
Chiing t6i nhan thiy rang, cic orbital Mod c6
dong gép rat 16n trong su hinh thanh céc trang
thai & ddy ving din. CAu tric ving ning lugng
va mat do trang thai ctia orbital Mod trong MoS,
don 16p dudc trinh bay  Hinh 3.

O trang thdi co ban, MoS, don I6p 1a ban
dan v6i d6 rong ving cdm bang 1.70 eV. Két
qua nay phl hop vé6i két qua tinh toan trude dé
cia Mak va cong su (1.80 eV) [1]. Nhu trinh bay
& Hinh 3(a), ving cAm ctia MoS, don 16p dugc
md ra tai diém K. Pay 1a ban dan truc tiép. Tuy
nhién, khi c6 mit cta bién dang, ching t6i nhin
thiy ring da c6 su thay ddi co ban trong ciu triic
dién t cia MoS, don 16p. T ban dan truc tiép,
bién dang 1am cho MoS, don 16p trd thanh ban
dan gian tiép. Hinh 3(b) cho thiy ring, mic du
ning luong nhd nhit ctia ving din van nim &
diém K nhung gid tri ning luong 16n nhit cla
viing hoa tri tai di€ém I trong khong gian mang
d4o. Su phu thudc cta do rong ving cAm cia
MoS, don 16p vao bién dang da dugc thé hién
d Hinh 4. Bén canh su thay d6i tif ban dan c6
viing cAm truc tiép thanh ban din c6 ving cim
gian tiép, so vdi MoS, c6 ciu triic khbi [12] bién
dang 1am gidm nhanh ving cAm ctia MoS, don
16p. Trong khi do rong viing cAm ctia MoS, c6
cAu triic khéi thay ddi khong dang ké, trong gidi
han bién dang nhé (¢ < 10%), MoS, don 16p ¢
ving cAm gidm t E, = 1.70 eV (¢ = 0) xudng
dén E, =0.46¢V tai ¢ = 10%.
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Hinh 4. Su phu thudc ctia d6 rong viing cAm ctia MoS; vio
bién dang.

4. Két luan

Anh huéng cta bién dang 1én tinh chét dién
tlf ctia MoS, don 16p da dudc nghién ctiu bang 1y
thuyét phiém ham mat do DFT. Cac tinh todn clia
chiing t6i cho thiy ring, bién dang truc lam cho
MoS, don 16p chuyén tit ban din c6 ving cim
truc tiép sang ban din cé ving cam gidn tiép.
Trong gidi han ctia bién dang nhd, do rong ving
cAm clia MoS,don 16p gidm 3.7 1an khi do bién
dang ting tir 0 dén 10%.
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Tom tat

Linh vuc gii tich ngu nhién c6 rat nhiéu ing dung rong rai trong cic nganh khac nhau tir xay dung dén dung, moi trudng
cho dén y hoc, sinh hoc va cd trong kinh t€ tai chinh...Trong bai bdo nay chung tdi nghién ctu ve thdi diem dung, mot
cong cu rat quan trong ciia gidi tich ngiu nhién. Céc vin dé mé vé thdi diém diing duge chiing minh chiit ché va céc ting

dung quan trong clia n6 trong viéc nghién ctiu qud trinh ngiu nhién ciing dugc thio luan.

Tir khéa: Qud trinh ngu nhién, o-trudng, thoi di€ém ding, loc.

Abstract

Stochastic analysis has many applications in different fields such as, civil construction, environment, medicine, biology...
In this paper, we study stopping times, a very important tool in stochastic analysis. Some open problems on stopping times
are proved and its applications in studying the random process are also discussed.

Keywords: Stochastic process, o-field, stopping time, filtration.
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1. M6 dau

Thoi diém ding c6 thé ndi 1a cong cu quan
trong nhét trong viéc nghién ctiu qud trinh ngiu
nhién. Rat nhiéu cic vin dé khé khin da dugc
giai quyét khi phat minh ra thdi diém diing.

Ta ki hiéu tham sb ¢ 12 thdi gian, o-trudng %,
12 thong tin tich liiy dén thai diém ¢, (xem [3]).

Hay tudng tugng rang ching ta quan tim dén
su xay ra cua mdt hién tugng nao dé: mot vu
dong dat véi cudng dd trén mdt mic nhét dinh,
mot s6 khach hang vudt qua yéu cau an toan clia

co sd cua chung ta, va nhiing vi du khac...Chung
ta tap trung chu y vao thdi diém T(w) vao lic ma
hién tuong tu xuat hién l1an dau tién. Vay nén né
kha la tryc quan rﬁng bién ¢ {w; T(w) < t}, cai
ma x4y ra néu va chi néu hién tuong da xuét hién
tru6c hoic tai thdi diém ¢, sé 1a mot phan thong
tin dugc tich liy béi thdi diém do.

Bay gio ching ta xay dung nhiing xem xét
dua trén kinh nghiém nay nhu sau:
Pinh nghia 1.1. Xét mot khong gian do dugc
(Q,%) dudgc trang bi v6i mot loc F,. Mot thai
di€ém ngau nhién T 1a mot thsi di€ém ding cla

Email: congdan.pham@gmail.com (Pham Cong Dan)
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loc, néu su kién {T < ¢} thudc vao o-trudng F;,
cho moi ¢ = 0. Mot thdi diém ngiu nhién T la
mdt thdi diém lua chon cta loc, néu {T < t} € F;,
cho moi £ =0.

2. Mot so van dé can giai quyét

Vén dé 2.1. Cho X 12 mét qud trinh ngiu nhién
va T mot thoi di€m ding cia {FX}. Gia st rang
cho moi w,w’ € Q, ching ta ¢c6 X;(w) = X;(w")
cho moi ¢ € [0, T(w)] U [0,00). Chitng minh rang
T(w)=T(w".

Chiing minh. Xét truong hop T(w) < oo, trudng
hop T (w) = oo lam tuong tu. Gia st T(w') < T(w)
(truong hop T(w') > T(w) 1ap luén tuong tw). Khi
dé ton tai € di bé sao cho T(w) < T(w) —e.
Xét bién cb [T < T(w) — €], do T la thdi di€ém
diing nén bién cb nay thudc o-trudng Fry)_e
nén theo [2, trang 604], n6 c6 biéu dién: ton tai
day tang {t;};>¢ bi chan bdi T (w) — ¢ va tap Borel
B € B[R sao cho

[T =T (w)-¢]=[(Xy,Xy,,...) €B].

Vi T(w') < T(w) — € nén o' thudc tap trén, do
dé (Xy, (@), Xy, @"),...) € B. Béi gid thiét X;(w)
va X;(w) trung nhau véi t € [0, T'(w)] N [0,00) do
d6 (X, (w), Xy, (w),...) € B. Diéu nay dan dén w
thudc tap [T < T(w)—¢€] nghiala T'(w) < T'(w)—e.
Piéu mau thuin nay suy ra ta phai c6 trudng hop
ding duy nhit T(w) = T(w'). O

Vi du 2.2. Chiing ta nghién cttu mét vi du vé thoi
diém diing ma né c6 tng dung phd bién trong
nhiéu nganh khoa hoc, xem chang han [1] . Xét
mot qud trinh ngdu nhién X véi quy dao lién tuc
phai, n6 tuong thich véi loc {F;}. Xét mot tap
con I' € B(R%) ctia khong gian trang thai clia qua
trinh, va dinh nghia thdi diém cham

Hr(w) =inf{r = 0; X;(w) € T'}.

Ta qui uSc rang gia tri nhé nhit cia tap rong la
vO cung.

Van dé 2.3. Néu tap T trong Vi du 2.2 1a mg,
chiing minh rﬁng Hr 12 mot thoi diém luya chon.

Chitng minh. Ta sé ching minh bién cb
[Hr(w) < s] € ¢ cho moi s > 0. Piéu ndy tuong
duong v6i chiing minh bién cb bu ciia né 1a
[Hr(w) = s] thuoc &,. Nhan xét

[Hr(w)=s] = [X;eT°Vi<s]= ﬂ (X, eT°].

reQ,r<s

Pang thiic thit nhét 1a r6 rang bdi dinh nghia cia
Hr, dang thiic thi hai suy ra bdi tinh lién tuc phai
cia X; va I'° la tap dong. Tur hai dang thic trén
day ta thu dudc [Hr(w) = s] thudc &, nghia la
Hr 1a thai diém lya chon. N

Van dé 2.4. Néu tap I' trong Vi du 2.2 la dong,
chiing minh rang Hr 12 mot thai diém ding.

Chitng minh. Ta sé ching minh bién cb
[Hr(w) < s] € ¢ cho moi s = 0. Diéu ndy tuong
duong v6i chiing minh bién cb bu ciia né 1a
[Hr(w) > s] thuoc &,. Nhan xét

[Hr(w) >s] = [X; €TVt <s].

R6 rang tap thi nhit chia trong tip thd hai.
Ngudc lai néu X, e TVt < s. Suy ra Hr(w) = s.
Néu Hr(w) = s, theo dinh nghia cta gia tri nhd
nhat, ton tai diy gidm {t,} gidm tSi s sao cho
X;, € T. Béi tinh lién tuc va tdp I' dong suy
ra X; € T', miu thudn gia thiét X, € T’V < s.
Tu d6 gia st phan ching la sai va ta thu dugc
Hr(w) > s. Cho mbi sd nguyén duong n xét tp
[,={xeR?:d(x,R) < %}. Day tdp nay mé giam
dan dén T nghiala N1, =T va Up=1TG, =TC.
Do do6 taco

[Hr(w) > s] = [X; TVt <]

=UUNXeril=Y [ [X €Tl
nzltss

nzlreQ,r<s

Bién cb nay ro rang 1a thudc F, do d6 ta da
chiing minh xong Hr la thoi di€ém diing. O

Bing cich nao chiing ta c6 thé do lugng
thong tin tich liy dén mot thoi diém ding T? DE
tra 161 cau hoi nay, ta gia st rang mot bién cd A
12 mot phan clia thong tin nay, nghia 13 su x4y ra
hay khong xdy ra cia A dudc quyét dinh béi thai
diém T. Bay gid néu & thoi di€ém ¢ ngudi ta quan
sat gia tri cia T, diéu c6 thé xdy ra chi khi T < ¢,
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khi d6 ngudi ta c6 thé két luan A c6 xay ra hay
khong. No6i cach khac, An{T < ¢} va A°n{T < ¢}
ca hai phai la #;-do dudc, cho moi ¢ =0. Vi

AN{T=<t={T<tn(An{T < 1)S,

sé& 12 1a d0 d€ chi can kiém traring AN{T <t} €
G, t=0.

Pinh nghia 2.5. Cho T la mot thdi di€ém ding
cua loc {#,}. Xich ma truong & cua cac bién cb
dugc xac dinh dén trude thoi diém ding T gém
c6 nhitng bién cd A€ .F sao cho AN{T <t} € &,
cho moi ¢t =0.

Van dé 2.6. Kiém tra ring F 1a mot o-trudng va
T 1a %7 do duge. Ching minh ring néu T(w) = ¢
cho mdt hiang s6 £ = 0 nao d6 va cho moi w € Q
thi Fr = Z,.

Chitng minh. Ta c6 o nN{T <t} = ¢ € F; va
QnN{T=={T<tle F,do dd 9,Q e Fr. Xét
A€ Zr khi do

AN{T=st}={T<stnNn(AnN{T <) e ZF,

suy ra A° € Z7. Ta con phai chiing minh véi day

(Unz0An) N {T =t} = Upzo(Ann{T = }) € F;. Ta
da chiing minh xong &7 la o-truong.

V6i moi t,s =0tacod {T <t}n{T < s} =
{T < min(s, 1)} € Fmincs,r) © Fs. Do do theo dinh
nghia cia & tacéd {T < t} € Fr v6i moi t =0,
nghia la T 1a &r-do dugc.

Néu T(w) = tVo thé thi xét A e F, ta ¢cb
néus=tthi An{T <s} = Ae &, c F, va néu
s<tthi An{T<sl=¢pe%F,. Tuday Ae Fr va
Frc Fr. Ngudc lai xét Ae Fr khi do xét s=1t¢
théthi AN{T<s}=Ae F, thddy FrcF,. [

Tai liéu tham Khao

[11 R.G. Belinchén. On some connections between proba-
bility and differential equations. Master Thesis in Par-
tial Differential Equations- Random and Determinis-
tic Modelling, 2012.

[2] J.L.Doob. Stochastic processes, volume 7. Wiley New
York, 1953.

[3] Ioannis Karatzas and Steven Shreve. Brownian motion
and stochastic calculus, volume 113. Springer Science
& Business Media, 2012.
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Tém tit

Trong bai bdo niy, anh hudng clia 4p suit dén mot s6 dai lugng nhiét dong bao gdm hé sb Griineisen, tan sd va nhiét do
Debye, modun trudt ctia kim loai dugc chiing t6i xem xét trén co s mo hinh Debye. PAu tién, chiing toi phan tich su phu
thuoc thé tich ctia hé s Griineisen. Dua trén két qua nay va dinh nghia ctia hé s6 Griineisen trong md hinh Debye, chiing
t6i xdy dung dugc biéu thifc giai tich phu thudc thé tich clia tin sd va nhiét dd Debye, va mddun trudt ctia kim loai. Két
hop v6i phuong trinh trang thai Vinet, cac dai lugng nhiét dong ciia sit dugc chiing tdi tinh toan s6 trong khoang dp suét
tir 20-100 GPa. Két qua ly thuyét dudc so sanh véi cic gia tri thuc nghiém ciing nhu ly thuyét thu thap dudgc cho thdy su
phui hop tét. Nghién cifu nay dua ra mot phuong phap tiép cin don gian trong nghién ciu cc dai lugng nhiét dong ciia
kim loai & 4p suit cao.

Tir khéa: Hé sb Griineisen, Tan sd Debye, Nhiét do Debye, Modun trugt, Ap suét cao.

Abstract

In this work, pressure effects on the thermodynamic quantities including Griineisen parameter, Debye frequency and tem-
perature, shear modulus of metals have been considerd in within of the Debye model. Firstly, we analyzed the volume
dependence of Griineisen parameter. Based on this result and the definition of Griineisen parameter in Debye model, we
derived the analytical expressions of volume-dependent Debye frequency and temperature, shear modulus of metals. Mak-
ing the combination with the Vinet equation-of-state, thermodynamic quantities of iron have been calculated numerically
up to pressure 20-100 GPa. Our calculations have been compared with available experiments as well as other results show-
ing the good and reasonable agreements. This research proposes a simple method to study high-pressure thermodynamic
properties of metals.

Keywords: Griineisen parameter, Debye frequency, Debye temperature, Shear modulus, Pressure.
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1. Giéi thiéu

Tinh chit nhiét dong ctia vat liéu dudi ap suat
cao 1a mot dé tai c6 tinh thoi su va y nghia khoa
hoc cao, diac biét la trong cic linh vyc dia vat
ly, vat 1y thién thé va vat ly hat nhan [1]. V6i su
phat trién cta ky thuat, cdc nha khoa hoc da c6
thé thuc hién dugc nhiing thi nghiém vé6i dp suat
siéu cao [2, 3]. Sat va hop kim ctia sat 13 thanh
phan chiém phan 16n 16i Trai dit. Trong vat ly
ap suit cao, cic cong trinh nghién cifu vé sat va
cdc vat liéu chiia sit kha phong phu. Tuy vay, cho
dén nay, gid tri ctia mot sd dai luong nhiét dong
clia sit & ap suét cao (nhu hé s6 Griineisen, nhiét
do néng chay, hé s6 Debye-Waller) van con giy
tranh cii, chua c6 su théng nhét trong céc tinh
toan 1y thuyét, do dac thuc nghiém va mé phdng
[4]. q

Chinh vi vay, trong khuon kho bai bao nay,
chiing t6i s& 4p dung md hinh Iy thuyét Debye
dé€ xay dung cach tiép can don gidn bai toan xac
dinh modun trudt, tin sd va nhiét do Debye cia
vat liéu duéi 4p suit cao. Két qua ctia cong trinh
nay 12 tién dé cho nhitng nghién ciu tiép theo vé
dnh hudng clia ap suit dén hé s6 Debye-Waller va
céc dai lugng nhiét dong khéc trong ly thuyét EX-
AFS. Tinh toan s dudc chung t6i thuc hién cho
kim loai sat dén 4p suit 100 GPa. Gia tri ly thuyét
dudc chung tdi kiém nghiém thong qua viéc so
sanh véi sd liéu thuc nghiém thu thap dudc.

2. Phuong phap tiép can

2.1. Tan s6 va nhiét do Debye

Tan s6 Debye wp, va nhiét dd Debye 6), 1a cac
dai lugng nhiét dong dic trung clia tinh thé dugc
dua ra trong md hinh Debye. Theo md hinh nay,
tan s6 dao dong clia phonon dudc gia thiét bién
thién tir 0 dén tan sb dao dong cuc dai w,. Tan
s6 Debye wp, chinh 12 tin s6 dao dong ly thuyét
cuc dai trong mo hinh Debye. Nhiét d0 Debye
6p 1a gid tri nhiét do tuong dng véi tan s6 De-
bye 6p = h/kpwp (kg la hﬁng sb6 Boltzmann, 7 1a
hing sb Planck thu gon). D€ xac dinh anh hudng
clia 4p suit dén tan s6 va nhiét do Debye clia vat
liéu chiing tdi st dung mdi lién hé giita ching véi
hé sb Griineisen. Hé s6 Griineisen dudc dé xuit
trong nghién ctiu vé anh hudng thé tich tinh thé

dén cic tan s6 dao dong ctia phonon [5]. Trong
md hinh Debye, hé so Griineisen, dinh nghia béi

[6]

dlnwp |

Olnv’ 1
trong d6 V 1a thé tich cla tinh thé va wp 1a tan sb
Debye.

O vung 4p sut thip, hé s6 Griineisen dudgc
xem nhu 12 hing s6, khong phu thudc vao su thay
ddi ctia 4p suat. Tuy nhién & ving p suat cao, cic
nghién ciu 1y thuyét cling nhu thuc nghiém gan
day [7, 8] chi ra rang, hé s6 Griineisen sé giam
dan khi ap suét ting. D& ddnh gid 4nh hudng cla
thé tich va ap suit 1én hé sb Griineisen, kha nhiéu
ly thuyét da dugc dua ra. Pon cti, nhém ctia Graf
gia thiét hé s6 Griineisen c6 dang ham mii cla
hé sd nén yg = yon?, trong d6 vy, Vo, va n tuong
ting 12 hé s6 Griineisen, thé tich tinh thé & 4p suit
P = 0 vahé sbnénn = V/V,. Gii tri ciia g phu
thudc vao vat liéu nghién ctiu va thong thutng
g > 0. St dung mo hinh nay, nhom tac gia da
nghién cu thanh cong hé s6 Griineisen va hé
s6 Debye-Waller ctia kim loai dong va vang & ap
suit cao [9]. Tuy nhién, biéu thiic nay vin chua
hoan toan mo ta tot anh hudng ctia thé tich va ap
sudt dén hé sb Griineisen ctia cac vat liéu.

Gan day, thong qua viéc xem xét gia tri hé s6
Griineisen tai cac gidi han dp suit thip va 4p suét
siéu cao, nhém ctia Burakovsky cho ring [10]:
i) yv¢ — 1/2 khip — 05 ii) yg la ham giai
tich cta n'/3, hay khoang cich gilta cdc nguyén
ti; iii) Thira s6 bac nhét trong khai trién Taylor-
Maclaurin ctia hé s6 Griineisen y; 1a khac khong.
Dua trén 3 gia thiét nay, Burakovsky va céc cong
su da dé xuit biéu thiic ctia hé s6 Griineisen dudi
dang [10]

Y =

1
Yo=5+ yin'” + v, (2)

trong do6 y;,v»2, g = const, g > 1. Trong bai bao
ndy, biéu thiic trén sé dudc chiing tdi st dung dé
nghién ciu tan sd Debye, nhiét d6 Debye ciing
nhu médun trudt ctia kim loai sat. Céc gia tri
Y1, Y2, va g dudc chung t6i xac dinh thong qua
viéc lam khép bi€u thic (2) véi céac gia tri thuc
nghiém.

Thay biéu thic cta hé s6 Griineisen trong
phuong trinh (2) vao (1) va ly tich phén, ching
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t6i thu dugc biéu thic phu thudc hé sb nén 7 clia
nhiét do6 Debye ), va tan sb Debye wp dudi dang

Op (1) = Gopy™ '/ [3%(1 -n') + %(1 - n”)] :
3)

wp () = wopny™/? [wl -n'7) + %(1 - nq)] ,
(4)

trong do6 6yp va wop = k—;jHOD tuong ung la nhiét
dd va tan s6 Debye cia vit lidu & 4p suat P = 0.
Céc gia tri 6yp va wop c6 thé dudc x4c dinh tir
thuc nghiém hodc tinh todn ly thuyét theo md
hinh Debye tuong quan phi diéu hoa [11].

2.2. Modun truot

D& xdc dinh anh huéng cla dp suit dén
mddun trugdt ctia vit lidu, c6 nhiéu md hinh va
phuong phép khic nhau da dugc dé xuét, vi du
nhu mo6 hinh Guinan & Steinberg [12], m6 hinh
Preston & Wallace [13],... Trong bai bdo nay,
chung t6i xay dung biéu thic giai tich phu thudc
4p suét ctia mddun trudt cta kim loai dua trén
mbi lién hé gitta hé sd Griineisen va mddun truot
G dugc dé xuit bdi nhém Burakovsky [14] bsi

10InG 1
20V 6 ©)
Tu cac phuong trinh (2) va (5), chung t6i thu
dudc biéu thifc giai tich sau ctia modun trudt

Y =

2
G (1) = Gor P exp | 6y1(1 = ') + %(1 — 9],
©6)

trong do Gy la gia tri cia moédun trugt cliia vt
liéu & 4p suat P = 0.

Pé danh gia 4nh hudng clia 4p suit dén céc
dai lugng nhiét dong wp, 6p va G, ching ta
can biét mdi lién hé gilta 4p suit va thé tich
hay phuong trinh trang thai cua vat liéu. Trong
nghién cidu tinh chét nhiét dong cia vat lidu & ap
suét cao, c6 nhiéu phuong trinh trang thdi khac
nhau dudgc st dung nhu phuong trinh trang thai
Birch-Murnaghan [15], Holzapfel [16],... Trong
bai bao nay, chung tdi st dung phuong trinh trang

thai Vinet thé hién méi lién hé giita 4p suit P va
hé s6 nén n = V/V,, duéi dang [17]

3
P = 3K (1= n'"Pyexp {S(K; - )1 =),
(7
§ day, Ko va K tuong tng la mddun nén khoi
dang tich va dao ham bac nhét ciia né & ap suét
P=0.

3. Két qua va thao ludn

Trong phan nay, ching toi sé thuc hién tinh
todn s6 cac dai lugng nhiét dong, phu thudc ap
suit, cho kim loai e-Fe. Bing phép lam khép
trong gan ding binh phuong tdi thi€u biéu thic ly
thuyét (2) v6i sb liéu thuc nghiém dudc cong bd
trén tap chi Geophysical Research Letters (2001)
[4], chiing toi thu dudc gia tri ctia cc tham sb
Y1, ¥2, va g trong bi€u thic (2) tuong dng la
y1 = —=0.1603, v, = 1.4092 va g = 1.0003. Két
qua thuc nghiém cta hé s6 Griineisen nay dugc
nhom Orson L. Anderson do duya trén ky thuat
nhiéu xa tia X [4].

Trén hinh 1 va 2, chiing t6i biéu dién tan
s6 va nhiét do Debye ctia e-Fe theo ham ctia 4p
suit dén 100 GPa. O day, chi y ring, gid tri cia
mddun khdi K, va dao ham béc nhit K('J cua &-
Fe tuong tng la Ky = 163.4 GPa va K(') = 5.38
[18]. Ngoai ra, gi4 tri ctia tan s6 va nhiét do De-
bye & dp sudt P = 0 dudc chiing toi x4c dinh bang
mo hinh Debye tuong quan phi diéu hoa [11] vé6i
thé tuong tic gitta cac nguyén ti dudc gia thiét
1a thé cip Morse [19] va c6 gia tri tuong dng la
wop = 5.4482 x 10" Hz, fyp = 416.2820 K. Két
qua nay kha phu hgp véi cac gia tri thuc nghiém
wop = 5.5231 x 10" Hz, 6,7 = 422 K [4]. Su
khac nhau gitta két qua tinh toan cda ching toi
va gia tri thuc nghiém vao khoang 1.35%.

Quan st c4c hinh 1 va 2 ching ta c6 thé thiy,
gid tri tinh toan ly thuyét nhiét do Debye (va tan
s6 Debye tuong ting) cho két qua phu hop rat tét
v6i sb lidu thuc nghiém thu thap dudc, két qua sai
khéc chi khoang vai phan trim. Ngoai ra, dudng
cong nhiét dd Debye va tin s6 Debye clia sit ting
nhanh theo su ting cta 4p suat. Piéu nay c6 thé
giai thich 1a béi, khi ap suit ting, dao dong cia
nguyén ti sé bi han ché tifc 1a bién do dao dong
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ciing giam. Két qua 1am ting tan s6 dao dong

x 10"

phonon cting nhu nhiét do Debye.

9

N ©
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Hinh 1. Tan s6 Debye phu thudc 4p suét P clia e-Fe. Két qua ly thuyét (dudng lién nét) dudc so sanh vdi cac két qua thuc

nghiém ctia Anderson va cdng su [4] (diu @).

700

(o2}

a

o
T

6001

550

Nhiét do Debye 0, (K)

5001

450

20 30 40 50

60

70 80 90 100

P (GPa)

Hinh 2. Nhiét do Debye phu thudc ap suit P clia e-Fe. Két qua Iy thuyét (dudng lién nét) dugc so sanh véi cac két qua thuc

nghiém ctia Anderson va cong su [4] (diu @).

Trong phan tiép theo, ching tdi sé khio st
anh hudng cta 4p suit dén modun trudt cla sat.
Pudng cong modun trugt clia sit theo ham ctia ap
sut dén 100 GPa dugc chiing t6i biéu dién trén
hinh 3. C6 thé thiy, gid tri ctia modun trudt ting
dan theo 4p sut. C4c dit liéu thuc nghiém modun
trugt clia sat do bdi cac phuong phap khac nhau
gdm tdn xa 4nh sdng (diu @) [20], séng siéu Am
(dduaA) [21] va két qua do Raman (dau W) [22]
ciing dugc ching t6i biéu dién d€ so sdanh. Quan

sat hinh 3 cho thiy, két qua du dodn ly thuyét phi
hop tét v6i cac gia tri thuc nghiém, dic biét 1a két
qua do Raman [22]. Mddun trugt 1a mot trong cac
dai lugng vat ly quan trong trong nghién ciu dia
vat ly. Mic du, thong tin vé mddun trudt G chua
da dé suy ra dudc day di cac tham s6 dia chan di
hudng, n6é van c6 thé dugc st dung d€ phan tich,
cung nhu tinh todn cac song trugt phan cuc song
song va phan cuc vudng géc véi mit phang co
s6.
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Hinh 3. Pudng cong modun trugt phu thudc dp suit P clia e-Fe. Két qua 1y thuyét (dudng lién nét) dudc so sanh véi cac
két qua do tan xa anh sang (ddu @) [20], séng siéu 4m (d4uA) [21] va két qua do Raman (dau W) [22].

4. Két luan

Trong bai bdo ndy, anh hudng cta thé tich va
ap suat dén mot sd tinh chét nhiét dong (tan sb
Debye, nhiét d0 Debye, mddun trugt) cua e-Fe
dugc xem xét trén co s mo hinh Debye. Ching
toi da xdy dung ducc bi€u thic gidi tich phu
thuoc hé s6 nén n = V/V, clia nhiét do Debye,
tan s6 Debye vi mddun trudt clia vat lidu. Két
hgp v6i phuong trinh trang thai Vinet, anh hudng
clia 4p suat dén céc dai luong nay ciia e-Fe dudgc
tinh s6 dén 4p suat 100 GPa. Két qua ly thuyét
dudc so sdnh véi cic gia tri thuc nghiém cho thiy
su phit hop tot. Piéu niy cho phép ching t6i két
luan ri“lng, md hinh nay phu hdp cho viéc xac dinh
tan sb Debye, nhiét do Debye va mddun trugt clia
e-Fe no6i riéng va cac kim loai néi chung duédi anh
hudng clia 4p suit. Ngoai ra, két qua nay ciing c6
thé xem 12 ngudn dif liéu tham khio cta cic thi
nghiém 4p suit cao trong tuong lai.
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Tom tat

Trong bai bdo nay chiing toi nghién ctiu mdt s6 tinh chét clia hat nhin & trang thai co ban nhu ban kinh binh phuong trung
binh, mat do dién tich, va ning lugng lién két riéng dua trén phuong phép ly thuyét trudng trung binh. Phuong phap trudng
trung binh dugc st dung trong nghién ciiu nay la phuong phép Hartree-Fock két hop v6i mot s6 phién ban gan day nhat
cua lyc tuong tac nucleon-nucleon hi¢u dung dang Skyrme nhu cac lyc SIII, SkM*, SLy4, va SLyS Két qua tinh todn bang
s6 cho mot s6 hat nhan chin-chén (cic hat nhan c6 sb neutron va proton déu 1a chin), tif cic hat nhan nhe nhu '6-220,
dén cac hat nhan trung binh nhu *0-30Ca, 0-%Ni, 88-%7r va ning nhu !'27126Sn va 206-212Pb, da chi ra rang, phudng phap
truong trung binh Hartree-Fock vdi luc Skyrme da mo ta khd t6t cac sd liéu thuc nghiém vé trang thai co ban cla cac hat
nhan trén, ddc biét la khi st dung céc luc Skyrme hiéu dung SLy4 va SLyS5.

Tit khéa: trudng trung binh hat nhan, phuong phap Hartree-Fock, lyc Skyrme, ban kinh binh phudng trung binh, ning
lugng lién két riéng, mat do dién tich.

Abstract

Nuclear ground-state properties including root-mean square radii, charge density, and bingding energy per nucleon are
described within the mean-field approximation. The latter is derived based on the Hartree-Fock method with the use
of effective nucleon-nucleon (NN) interactions of the Skyrme types. Different versions of the Skyrme interactions such
as SIII, SkM*, SLy4, and SLy5 have been used. The numerical calculations carried out for some even-even (numbers
of neutron and proton are both even) nuclei, ranging from light (6-220) to the medium (**->°Ca, °-%Ni, 8-%7Zr) and
heavy ('127126Sn, 209-212pp) jsotopes, have shown that the Skyrme-Hartree-Fock mean-field method is indeed a good
approximation to nuclear ground state properties, especially when the SLy4 and SLy5 Skyrme interactions are used.

Keywords: Mean field, Hartree-Fock method, Skyrme forces, root mean square radii, binding energy per nucleon, charge
density.

© 2013 Bén quyén thudc Pai hoc Duy Tan

1. Introduction interacting via a strong nucleon-nucleon (NN)
force at a finite short range of about 10~"*fm.
An atomic nucleus is made of a system, Atomic nucleus is therefore a many-body inter-

which consists of N neutrons and Z protons acting system, which is very complicated and dif-

Email: 1etanphuc191190@gmail . com (L. Tan Phuc )
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ficult to treat exactly. Several approximate meth-
ods have been proposed to treat nuclear system.
One of the most popular and successful meth-
ods is the Hartree-Fock (HF) mean-field approx-
imation. The HF method was first proposed by
D. R. Hartree in 1927 [1] and later developed
by V. Fock in 1930 [2] with the aim to treat
many-body electronic systems. It was latter ap-
plied to simulate ground-state properties of nu-
clear systems. The main idea of the HF method
is that nucleons (neutrons and protons) in the nu-
cleus do not interact with each other. Instead of
that, they interact with an average field called
the mean field, which is produced by interac-
tions of all nucleons inside the nucleus [3, 4].
With this idea, the nuclear many-body interact-
ing problem is transformed to a simple problem,
in which the complex multi-nucleon interactions
are approximately replaced with the interactions
of the particles with the mean-field and there-
fore easily to solve numerically [5]. Based on
the assumption that interactions between nucle-
ons inside the nucleus can be expressed via the
nuclear density functional, the Skyrme-type in-
teractions were originally proposed by T. H. R.
Skyrme in order to describe the HF mean field
[6]. The HF method with Skyrme-type interac-
tions, called Skyrme HF, was then applied to
microscopically describe ground-state properties
of various nuclei such as binding energies, root
mean-square radii, nucleon densities, etc. The
goal of present paper is to apply the Skyrme HF
method to investigate the ground-state proper-
ties of various atomic nuclei, ranging from the
light isotopes such as =220 to the heavy ones
such as 29-212Pb, For this purpose, we employ
the lastest versions of the Skyrme forces, namely
SIII, SkM*, SLy4, and SLyS5.

2. Skyrme Hartree-Fock method

2.1. Effective nucleon-nucleon interaction

The effective nucleon-nucleon interaction
can be expressed in terms of two-body and three-
body forces by T. H. R. Skyrme, called the
Skyrme force [6]

V=P >, (1)

i<j i<j<k

l(.2.) and v(?,z are respectively two and three
j i

body potentials. vg.) is a short-range and
velocity-dependent force, whose explicit form in

the coordinate space is given as

where v

vip = (1 + XOPO—)(S(?l - 17)2)+
1 o - >\72 22 o -
+ Ell(l + x P ) (5(7"1 - I’z)k + Kk 6(7"1 - 7’2)
+ (1 + X, PO S, — o)+

+ lW()(O:)l + 0:)2)](_; X 5(171 - ?Q)k—),

L @)
where k = 3(V; — V) is the relative momentum
operatorm and K’ is the hermitian conjugate (act-
ing on the left) of k. In Eq. (2), PY is the spin
exchange operator with & being the Pauli matri-
ces, whereas 6(7) with 7 = 7 — 7 is the delta
function, which descrides the radial dependence
of the range (zero range) of the nuclear force.
The parameters f, t;, and #, define the mean cen-
tral potential with 7y and #; denoting the interac-
tion acting on the even state (s and d states) and
1, presenting the interactions acting on the odd
states (p states). The exchange properties, which
are characterized by strength of the interaction
parameters, are specified by xy, x; and x,, where
Xo and x; represent the strengths of the spin (sin-
glet and triplet) interactions of the corresponding
even states, whereas x, is the same as x; or x; but
for the odd states. The three-body force vf;z is of-
ten very complicated and its explicit form is still
an open question until now. It was commonly ex-
pressed in terms of the two-body density as

vios = (1 + ;3P7)o(F = H)o(i = 13),  (3)

where the parameters #; and x3 represent the den-
sity dependence of the nuclear force. This three-
body force was then approximated based on a
two-body density dependent interaction of the
form [5]
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1 S
Vi3 = vip(p) = gl3(1 +x3P7)5(HP*(R),  (4)
where 7= 7 — A and R = (7] + %) /2.

2.2. Hartree-Fock method with effective Skyrme
force

As mentioned in the Introduction, in the HF
method, nucleons inside the nucleus move inde-
pendently in an average potential called mean
field and they interact with this field only [3].
The inital HF wave function therefore has the
form of Slater determinant

Wy (ry) U (ra)

¢(ry..rp)=——= , (5

i : :
\/_ Ya(ry) Ua(ra)
where ¢(r;) (i = 1,...,A) are the single-particle
wave functions, which will be determined by
solving the HF equations. The HF ground-state
is thus given as

E = (¢,(T +V)¢)
:§}m5m+1§kmvvﬁ+
= 2m 24 ?

1 e
+ EZ (ijk| V123 |ijk)

i jk
= [ H®@r,

where T, V, P, and m are kinetic energy, potential
energy, relative momentum, and mass of the nu-
cleus, respectively, whereas ¥, and 7,3 are anti-
symmetrized matrix elements of the two-body
and three-body interactions. The HF equation is
derived based on the variational principle of the
single-particle states

(6)

0
%{E—Z}thmejzo,<n

where g; are the single-particle energies. The HF
equation can be numerically solved by the iterac-
tive method as follows

1. Choose a set of trial wave functions, which
are often taken from the eigenfunctions of
Hamiltonian with the Woods-Saxon poten-
tial.

2. Construct the HF mean field with the use
of Skyrme force.

3. Solve HF equation with the mean field ob-
tained in step 2 and get the new set of wave
functions.

4. Repeat steps 1-3 with the new wave func-
tions until reaching the expected conver-
gence (the new wave functions in step 3 are
almost the same as the trial wave functions
in step 1).

5. Based on the wave functions in step 4, cal-
culate all the physical quantities at ground
state such as single-particle spectra, bind-
ing energy, nucleon densities and radii.

It is worth mentioning here that the mean-field
concept is good only if the system contains
a large number of degrees of freedom, e.g.,
large number of nucleons such as in the case
of medium and heavy nuclei. The Skyrme HF
method is therefore able to provide a good de-
scription for the ground-state properties of even-
even nuclei, which are close to closed shells
and/or spherical symmetry (the best is for nu-
clei with magic numbers). Several versions of
Skyrme interactions have been developed, each
of which gives different priority for treating dif-
ferent ground-state properties of the nucleus.
Some latest versions of the Skyrme force are SIII
[7], SkM* [8], SLy4 [9], SLy5 [9], whose param-
eters are presented in Table 1.

3. Numerical results and discussions

The Skyrme HF code with different versions
of the Skyrme interaction given in Ref. [10] is
used to calculate the ground-state quantities in-
cluding binding energies per nucleon, root-mean
square radii and charge densities of several even-
even isotopes such as '0722Q, 40-30Ca, 36-66Nj,
88-9677, 112-126Q and 20°-212Ppb. The theoretical
results are then compared with the experimental
data taken from Refs. [11-14].
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Parameter SII[7] SkM*[8] SLy4[9] SLy5[9]
to(MeV.fm?)  -1128.75 -2645 -2488.91 -2484.88
t1(MeV.fm>) 395 410 486.82 483.13
t(MeV.fm?) -95 -135 -546.39  -549.40
t3(MeV.fm®) 14000 15595 13777 13763

X0 0.45 0.09 0.834 0.778
X1 0 0 -0.344 -0.328
X 0 0 -1 -1
X3 1 0 1.354 1.267
Wo(MeV.fm?) 120 130 123 126
a 1 1/6 1/6 1/6

Bang 1. Parameters of the latest versions of the Skyrme force.
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Hinh 1. The root mean square radii (R.m.s) versus the mass numbers (A) obtained within the HF method with different
Skyrme forces for Oxygen (a), Calcium (b), Nickel (c), Zirconium (d), Tin (e), and Lead (f) isotopes. The experimental
data taken from Ref. [11] are plotted by the filled circles with error bars.

Shown in Fig. 1 are the root mean-square
radii (R,,,;) obtained within the HF calculations
with several Skyrme-type interactions versus the
experimental data taken from Ref. [11] for Oxy-

nucleus. Within the HF method, R,,, is calcu-
lated based on the nucleon density p4 as

Ryps = \/@ > <I"§> = frsz(r)d3r- )]

Itis clear to see from Fig. 1 that R,,,,; obtained
within the HF with four interactions over esti-

gen (a), Calcium (b), Nikel (c¢), Zirconium (d),
Tin (e), and Lead (f) isotopes. R, 1s a quantity,
which is used to measure the size of an atomic

mate the experimental data of doubly closed shell
190 nucleus [see Fig. 1 (a)]. However, the dis-
crepancy in this case amounts only from 0.05 (for
SII) to 0.1 MeV (for SLy4, SLy5, and SkM").
For 80 nucleus, the HF calculation with SIII of-
fers the best fit to the measured data. For nu-
clei with higher masses such as “°Ca, SIII in-
teraction seems to be a good approximation to
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Hinh 2. The same as Fig. 1 but for the binding energies per nucleon (BE/A) versus the mass numbers (A).
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Hinh 3. Charge densities obtained within the HF method with different Skyrme forces for 160, 4°Ca, ®Ni, *Zr, '2Sn,
and 2%8Pb. The notations FB in a)-c) and 3-PG in d)-f) denote the experimental data fitted using the Fourier-Bessel and
3-parameter Gaussian expansions, respectively (see e.g., Refs. [12-14])
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R,.,; of ¥=%Ca isotopes, whereas all four inter-
actions deviate from the experimental R, of
neutron-rich *~>°Ca isotopes [see Fig. 1 (b)]. For
Nickel [Fig. 1 (c)] and Zirconium [Fig. 1 (d)]
isotopes, it is clear to see that the SIII fails to
describe the experimental R,,, whereas the re-
sults obtained within other interactions are quite
close to the experimental data. This trend is also
seen in the results obtained for heavy isotopes
such as Tin [Fig. 1 (e)] and Lead [Fig. 1 (f)],
where SIII interaction over estimates the experi-
mental data, whereas those obtained within other
three interactions are all in good agreement with
the data. Figure 2 plots the binding energy per
nucleon (BE/A), which is equal to total bind-
ing (ground-state) energy (BE) divided by mass
number A, obtained within the Skyrme HF calcu-
lation for all nuclei under consideration. Overall,
the BE /A values obtained within the HF method
with the use of SLy4 and SLyS5 interactions agree
with the experimental data, whereas those ob-
tained within the SIII are close to the experimen-
tal data of Oxygen and Calcium isotopes only.
It is also seen in Fig. 2 (f) that SkKM* seems to
be the best interaction for the description of the
binding energy of heavy Lead isotopes. In Fig.
3, the charge (proton) densities obtained within
the Skyrme HF approach are shown for some se-
lected stable nuclei such as %0 [Fig. 1 (a)], *°Ca
[Fig. 1 (b)], °Ni [Fig. 1 (c)], *°Zr [Fig. 1 (d)],
1128n [Fig. 1 (e)], and 2®Pb [Fig. 1 ()] along
with the experimental data, which are obtained
by fitting the measured electron scattering data to
the Fourier-Bessel (FB) and 3-parameter Gaus-
sian expansions (3-PG) given in Refs. [12-14].
The neutron density is not plotted and discussed
here because it is difficult to measure it as neu-
tron has no charge. This Fig. 3 shows that the
HF calculations with all four interactions give al-
most the same charge-density distribution at and
beyond the surface of the nucleus (R ~ 3 fm™ in
160, 4°Ca, and °°Ni and ~ 4-5 fm3 in °°Zr, ''Sn,
and 28Pb), which also coincides with the exper-
imentally fitted data. The difference between the
charge densities obtained within the HF calcula-
tions with the use of different Skyrme interac-
tions arises only in the internal (in-medium) re-

gion of the nucleus. Amongst these results, the
HF with SLy4 and SLyS5 interactions is found
to be the best approximation to the experimental
charge density, whereas the HF with SIII interac-
tion does not agree with the experimental data.

4. Conclusions

Present paper studies the ground-state prop-
erties of atomic nuclei within the mean-field
HF picture that takes into account several effec-
tive nucleon-nucleon interactions of the Skyrme
types such as SLy4, SLy5, SkM*, and SIII forces.
The analysis of the numerical calculations for
various even-even isotopes ranging from the light
to the heavy ones has shown that the HF method
with SLy4 and SLy5 interactions gives the best
description to ground-state properties of even-
even spherical nuclei. For simplicity, this paper
restricts to the study of spherical nuclear systems
with even numbers of neutron and proton only.
For the case of odd and deformed systems, the
HF formalism becomes complicated due to the
breakings of the time reversal and degeneracy
in these systems. Moreover, the HF method em-
ployed here did not take into account the pairing
correlation. The latter is known to be important
for neutron/proton-rich nuclei, especially nuclei
close to the neutron/proton drip line. The goal
of our incoming studies is to study such pairing
effect on the HF mean-field picture of not only
spherical but also deformed nuclei.
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Tém tit

Bai bdo nay gidi thiéu khai quat vé qua trinh shock gy nén bdi tia laser trong méi trudng chit 16ng va cac phuong phap
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Abstract

This paper briefly introduces the laser-induced shock process in liquid-confining regime and the experimental methods
used in studying the dynamics of laser-induced shock process. In this paper, we also review the achieved results and
remaining questions in studying the dynamical characteristics of under-liquid laser-induced shock process.
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1. Gidi thiéu nim gan day. Bai bdo nay trinh bay khai quat vé
qua trinh shock giy nén bdi tia laser trong moi
truong chét 16ng va cic tng dung ctia né. Bai
bao ciing gidi thiéu cac phuong phap nghién ctu
thuc nghiém thuong dung trong nghién ctiiu dong
hoc qua trinh shock giy nén bdi tia laser, dong
thoi tong quan nhitng két qua dat dudc trong linh
vuc nghién ctiu nay.

Qua trinh shock giy nén bdi tia laser trong
moi trudng chit 1éng dudc chd y nhiéu trong
nhiing thap ki gan ddy nhd vao nhiing ting dung
rong rai cia no trong linh vuc gia cong vat liéu,
ky thuat y sinh va cong nghé nano. Mac du co
nguyén ly khd don gian, qua trinh shock giy nén
bdi tia laser trong mdi trudng chit 16ng bao gdom
nhiéu hién tugng vat ly phic tap va van dang
la dé tai dugc nghién ciu rong rii trong nhiing

Email: phuongnguyen.nut@gmail.com (Nguyén Thi Phuong Thio)
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2. Qua trinh shock giy nén bdi tia laser trong
moi truong chat 1ong va cac ing dung

Qua trinh shock gdy nén bdi tia laser trong
moi trudng chét 16ng c6 thé dudc khai quat nhu
sau:

Khi xung laser dudc hdi tu 1én bé mit mot
vat thé ran, phan dau ctia xung phd hity va héa
hoi mot 16p mong cda vat liéu va tao thanh 16p
plasma ban diu. Lép plasma ban dau nay tiép tuc
hap thu phan ning ludng con lai cia xung laser
va dat dén trang thai ap suét cao. L6p plasma &
trang thai 4p suét cao gidn nd véi van toc siéu
thanh, tao nén cdc séng shock lan truyén trong
moi trudng chit 1dng va cic séng dng suit lan
truyén trong moi trudng chét ran. Sau khi gidn
nd, plasma ngudi dan va tao thanh mot béng khi
chia phan chét 16ng va vat liéu héa hoi. Béng khi
tiép tuc gian nd cho dén khi 4p suét chit khi bén
trong can bang véi 4p suét thily tinh bén ngoai.
Dudi tiac dung ctia quan tinh, béng khi tiép tuc
giin nd vudt qua vi tri cAn bang ap suit trudc khi
co lai dudi stic ép ctia 16p chit 16ng xung quanh.
Chuyén dong co lai ctia bong khi dién ra cho dén
khi 4p suit ctia n6 di 16n dé d4o ngudc qua trinh
va gian nd tré lai.

Laser

Liquid Shock wave

Laser-induced Stress Wave (LSW)

Hinh 1. Qua trinh shock gdy nén bdi tia laser trong moi
trudng chét 16ng.

Nhiing nghién ctu tién phong vé hién tugng
shock gay nén bdi tia laser trong moi trudng chét
16ng dudc thuc hién tif nhitng nim 1970. Két qua
nghién ctiu cho thiy 4dp suit shock dat dugc khi
c6 miit 16p chit 16ng 16n hon rat nhiéu 1an so vé6i
khi qua trinh shock dugc thuc hién trong moi

trudng khong khi [1]. Ap suét Ién t6i mot vai
GPa c6 thé dugc tao nén khi hoi tu xung laser
cudng dd cao 1én bé mit kim loai dit trong nudc.
Ap suét nay truyén siu vao bén trong bé mit vt
thé va 1am thay ddi cAu trdc vat liéu. Ban dau,
qua trinh shock giy nén bdi tia laser trong moi
trudng chit 16ng dudc dng dung chi yéu trong
linh vuc gia cong bé mit, véi muc dich tao nén
bé miit cting cho cic vat thé kim loai [2, 3]. Hién
tugng shock giy nén bdi tia laser dugc xem nhu
phuong phap gia cong tién tién thay thé cho cac
phuong phap xit 1i bé mit c6 dién, va dudc phat
trién dé€ tré thanh cong nghé 1am bén bé miit
st dung trong ché tao mdy bay va cic nha mdy
hat nhan[2, 4, 5]. Hién nay, qua trinh shock gay
nén bdi tia laser trong moi trudng chét 16ng dang
dugc dé xuat nhu 12 mot phuong phap diy hia
hen trong k¥ thuit tdng hop cdc phan ti nano.
[4, 6-8]. Trong linh vuc gia cong chinh xéc, ap
suat shock manh sinh ra khi hoi tu tia laser 1én
vat liéu trong mdi trudng chit 16ng dudc chiing
minh 1a cai thién qua trinh gia cong va dudc ap
dung rong rai [9, 10]. Trong ki thuat y sinh, qua
trinh shock dudc ing dung trong phau thuat, nha
khoa, pha huy soi than v.v..

Cac ung dung khac nhau cua qua trinh shock
giy nén bdi tia laser trong moi trudng chét 16ng
c6 cic yéu cau ki thuat khic nhau. Trong ting
dung 1am ciing bé miit, yéu cau dit ra 1 thay déi
cAu tric vat liéu va trang thdi ing suét cla bé
mit vat thé, tuy nhién khong dugc phép lam néng
chdy hoic bién dang bé miit [6]. Yéu cau ki thuat
nay c6 thé dat dugc bang cach phii 1én bé mat vat
thé mot 16p vat liéu thay thé dé bao vé 16p bé mit
khong bi pha hily truc tiép bdi tia laser. Mot 16p
nudc day khoang mot vai milimet dudc cho chay
qua lién tuc trén bé mit gia cong nham tbi wu
héa tac dung gia ting 4p suit ctia 16p chit 1dng,
dong thoi gitip 1am ngudi bé mit. Thong thuong,
cac xung laser véi do dai xung khoang vai nano
gidy va cuong do tu 1~10 GW/cm2 dugc chon
trong cac qua trinh gia cong lam tang dd cung,
do chdng mai mon va 1am ting ng suit moi cia
bé mit. [11-15]. Trong nhiing nim gan day, qui
trinh shock khong st dung 16p phu ciing dugc
nghién ctiu phat trién nhu 1a mot phuong phép xir
ly bé mit hiéu qua trong viéc ngin chin su xuit
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hién va tién trién cta cac vét nit [16]. Trong tng
dung gia cong chinh x4c, dp suit shock qud 16n
sé gay pha hiiy vét cit va giam do chinh xdc gia
cong. Do vdy qué trinh shock thuong dugc tién
hanh véi cac xung laser cudng do thap dudc lip
lai v6i tAn s6 cao, dudc hd trg bsi 16p nuéc mong
khoang vai trim micromet nhiam t6i wu héa tdc
do pha hiy vat liéu [17]. Trong tng dung ché
tao cdc phan tif nano, qud trinh shock dudc thuc
hién trong céc loai chit 16ng hitu co thay vi ding
nudc dé tranh cdc phan tng héa hoc giita nudc
va cdc phan ti vat liéu. Lép chét 16ng thudng
day khodng vai milimet dén mot centimet [6, 18—
20]. Trong cic ting dung lam bén bé mit va gia
cong chinh xdc, sy phat sinh bong khi 1a hién
tuong khong mong mudn bdi vi n6 che phi bé
miit vat thé khién cho xung laser tiép theo khong
thé truyén tdi vat lidu, va do vdy, l1am giam tdc
do gia cong. Ngudc lai, trong ting dung ché tao
cac phan tif nano, qué trinh hinh thanh va tién
trién ctia bong khi rat quan trong vi né déng vai
trd nhu budng phan ting, ndi cac phan ti vat liéu
tuong tac v6i nhau. Cac diéu kién vé nhiét do va
4p suat trong long béng khi ¢6 anh hudng quan
trong 1én cAu triic va kich thudc cdc phan ti nano
dugc hinh thanh [5, 7, 21]. Trong ung dung y
sinh, qu4 trinh shock va phat sinh bong khi can
phai dugc kiém sodt nghiém ngit d€ tranh céc ton
hai khong mong mudn cho cic té bao xung quanh
[3]. Qua trinh shock giy nén bdi tia laser trong
moi trudng chét 16ng rit nhay véi nhitng thay d6i
ctia diéu kién gia cong nhu dic tinh bé mit gia
cong, chiéu day va dic tinh 16p chit 16ng, ning
lugng xung, diéu kién hoi tu v.v.. Do vy nhiing
hiéu biét chi tiét vé dic tinh dong hoc ciia qud
trinh shock gy nén bdi tia laser 12 yéu cau tién
quyét d€ c6 thé Iya chon cic tham sb gia cong t6i
wu cho mdi ting dung cu thé clia qua trinh nay.

3. Cac phuong phap thuc nghiém dung trong
nghién citu qua trinh shock giy nén bdi tia
laser

Céc phuong phdp thuc nghiém dé nghién ciu
dong hoc qua trinh shock giy nén bdi tia laser
trong mdi trudng chét 1éng c6 thé dugc chia 1am
hai nhém chinh: nhém céc phuong phap do lutng

ap luc va nhém cac phuong phap dung ki thuat
quang hoc.

3.1. Cdc phuong phdp do luong dp luc

Nhiing nd luc dau tién trong viéc do ludng
4p suat shock sinh ra béi tia laser dugdc thuc hién
bing cach st dung cac thiép bi dp dién dé bién
ddi 4p suat thanh tin hiéu dién tir. Thiét bi 4p dién
dugc dung phd bién nhit trong nghién ctiu dong
hoc hién tuong shock gy nén bdi tia laser 12 thiét
bi do dung tinh thé thach anh (X-cut quartz crys-
tal gauge) va thiét bi do dung polyvinylidene flu-
oride ( PVDF gauge). X-cut Quartz crystal dudc
xem 12 thiét bi 4p dién phu hop d€ do 4p suit
shock giy nén bdi tia laser nhd vao do nhay va
do phan gidi thoi gian tot [22, 23]. Tuy nhién,
dd chinh xé4c cla viéc do ludng vin dang con
nghi van do nhiing hiéu ting phi tuyén c6 thé xay
ra bén trong tinh thé tai mién 4p suét cao [24].
PVDF gauge dua trén dap ung ap dién cua I6p
mang polymeric day khoang 25 micromet va c6
thé dugc st dung dé do 4p suét 1én dén 35 GPa.
N6 ciing dudc chiing minh 13 ddng tin cdy dé do
luong 4p suit shock sinh ra bdi tia laser [25].
Diém han ché cla cac thiét bi do 4p suit dua
vao hiéu tng 4p dién 1a ching rat nhay véi cic
tin hiéu khong mong mudn sinh ra do hién tugng
khong tuong dong tré khang. Hon nita viéc xdc
dinh thang do va loai bd nhiéu ciing gip nhiéu
khé khiin [26]. Mot hudng tiép can khic trong
do luong 4p sult shock giy nén bdi tia laser 1a
phuong phap do ludng khong tiép xiic bang cich
st dung cac hé théng do van tbc d€ xac dinh
van tdc cia mot miéng kim loai méng dudc gia
tdc bdi ap sult shock. Hé théng VISAR (Veloc-
ity Interferometer Dystem for Any Reflector) dau
tién dugc phat trién vao nhiing nam 1990 va da
dugc ung dung thanh cong trong nghién ctiu hién
tugng shock gy nén bdi tia laser [2, 24, 27].
Diém han ché ctia hé théng VISAR Ia n6 khong
thé do dugc van tdc thip trong thoi gian ngin
va khong thé thuc hién do ludng tai nhiéu diém
cuing mdt lic [26]. Trong nhiing nim gan day, hé
théng PDV (Photon Doppler Velocimetry) dudc
chu y va ap dung rong rai trong nghién ctu cac
hién tuong shock. So véi VISAR, hé thong PDV
c6 kha niing do dugc van tc thip trong khodng
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thoi gian ngin, chi phi thip, dé& ché tao va dé sir
dung [26]. Nhudc diém chung ciia cic phuong
phdp do ludng ap luc néu trén 1a chiing khong thé
cung cip thong tin vé cac séng shock lan truyén
trong moi trudng chat 16ng. Nhitng thong tin nay
rit quan trong trong phan tich va khao sit dic
di€ém dong hoc clia céc qua trinh shock giy nén
bdi tia laser.

3.2. Cdc phuong phdp quang hoc

C6 rat nhiéu cic phuong phdp quang hoc
khac nhau dugc st dung trong nghién ctiu dong
hoc qua trinh shock giy nén bdi tia laser trong
moi trudng chit 16ng. Uu diém chinh ciia cic
phuong phap quang hoc la cac song shock dugc
quan sat mot cich tryc tiép, khong can phai qua
bién ddi thanh cac tin hiéu dién t, do vay han ché
t6i da dudc cac sai léch do thiét bi do gay ra. Céc
phuong phip quang hoc c6 thé cho phép quan
sat hién tugng tai mot diém theo thdi gian hoic
quan sit dudc toan bo mién hién tugng trong mot
thoi diém va da cung cip mot lugng 16n thong
tin vé dong hoc cdc qua trinh sinh ra trong hién
tugng shock gy nén bdi tia laser. Mot s6 ki thuat
quang hoc dudc st dung phé bién trong nghién
ctiu dong hoc qua trinh shock gdy nén bdi tia
laser dugc gidi thiéu khai quat sau day:

(1) Shadowgraphy. Day la ki thuat quang hoc
thudng dung dé€ quan sat sy khong dong nhit clia
moi trudng trong subt nhu khong khi hodc chit
16ng. Khi trong moi trudng trong sudt ddong nhat
c6 céc pha gy nhiéu nhu su thay d6i vé nhiét do,
ti trong, hodc su sult hién ctia séng shock, dudng
truyén 4nh siang sé& bi bé cong va tao nén béng
den 1én mot mit phang chiéu. Hinh anh trén mit
phang chiéu bao gdm cac phan mau den trén nén
sang dudc chup lai bang ki thuét chup anh thong
thudng. Can luu y rang hinh anh thu dugc bang
phuong phdp nay chi 12 hinh chiéu béng ctia céac
pha gy nhiéu. Khi sit dung tia laser 1am nguon
sang va camera tdc do cao dé€ chup, ki thuat nay
c6 thé chup dudc céac séng shock va bong khi véi
dd phan gidi thdi gian dén nano giay [28-31].

(2) Schlieren photography: Ki thuat Schlieren
photography gan gidng véi ki thuat shadowgra-
phy va dua trén nguyén tic 4anh sing bi bé cong
khi chiing cham phai ving thay ddi vé mat do.

Mot chum sang song song dudc chiéu tdi vat va
dudc hoi tu tai mot diém trude khi dudc truyén
dén thiét bi chup anh. Mot 1udi dao dudc dit tai
diém hdi tu sao cho 1udi dao che mot nifa ngudn
sang. Dbi v6i dong chay dong nhét, 1udi dao chi
lam do sang cua hinh anh giam di mot nua. Khi
c6 su thay ddi vé mat do dong chay, tia sang di
qua vung thay d6i nay bi bé cong va khong hoi
tu tai ding tiéu diém. Mot phan céc tia sang hoi
tu vé phia lugi dao sé bi che mat. Két qua 1a trén
hinh anh, ta s& nhan dugc mot hé cac vét sang tdi,
lién quan dén su thay ddi vé mat do trong dong
chdy. Séng shock, vé ban chit 1a mot 16p mong
vat chit c6 su thay ddi 16n vé mat do, nhiét do va
4p suét so vdi moi trudng xung quanh, cé thé dé
dang quan sat dugc bang ki thuat nay [28, 32].

(3) Photography: Ki thuat nay giéng nhu ki
thuét chup anh thong thudng. V& nguyén tic ta
khong thé chup anh cic ving thay d6i vé mat do
trong mdi truong trong sudt vi su chéch huéng
clia tia sang khong thé€ dugc phat hién tai chinh
mit phang vat. Tuy nhién khe 14y sang ctia hé
théng chup anh tao nén mot bo loc ¢6 kha nang
phat hién ra sy chéch huéng cua tia saing. Do vay
ki thuat nay c6 thé dudc coi nhu mot bién thé clia
ki thuét Schlieren photography, va dudgc st dung
rit rong rai dé€ chup anh cic séng shock [28].

(4) Ki thuat chup anh giao thoa anh sang: Ki
thudt nay dua trén viéc st dung cac bo giao thoa
c6 dién, vi du nhu Mach-Zehnder Interferometer
(MZI) va Michelson interferometer d€ do su thay
ddi clia dudng truyén dnh sang gay ro do cac pha
nhiéu.

(5) Digital Holography: Ki thuat nay tuong tu
nhu ki thuét holography truyén thdng, tuy nhién
hinh anh holograph ctia vit thé dugc chup bang
camera quang dién thay vi dugc ghi lai trén film.
Hinh anh dudgc luu trit trén may tinh va sau d6 c6
thé dudc xii 1i d€ xéc dinh céc thong tin vé dudng
truyén dnh sang [28, 33].

(6) Ki thuat chup anh quang dan hodi phan
giai thai gian: Ki thuat nay tuong tu nhu ki thuat
shadowgraph, tuy nhién mot by kinh loc phan
cuc dudc thém vao hé théng chup dnh dé€ c6
thé chup dugc hinh 4nh quang dan hoi clia céc
séng dng suit lan truyén trong moi trudng chat
ran. Hinh anh thu dugc 13 hinh shadow ctia séng
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shock trong mdi trudng chit 16ng hoic khi va cic
van quang dan hoi thé hién cudng do cia séng
ling suit trong mdi trudng chat ran [34-39].

Piém han ché chinh ciia cic phuong phap
quang hoc trong nghién ctiu dong hoc qua trinh
shock gay nén bdi tia laser 1a chung chi quan sat
dudc song shock trong pha 16ng/khi ma khong
do dugc 4p suét shock tic dung 1én pha rin. Ap
suat shock, do viy, thudng dugc tinh todn gidn
tiép thong qua viéc x4c dinh van tc clia séng
shock. Ki thuat chup anh quan dan hdi cho phép
quan sit cac séng ting sut va udc luong cudng
do tng suét gy ra trong long chét ran, tuy nhién
chi dung lai § mic do dinh tinh hoac ban dinh
lugng.

4. Nhitng két qua dat dugc trong nghién ciu
dac tinh dong hoc qua trinh shock gay nén
bdi tia laser

Nhiing nghién ciu tién phong vé dic diém
dong hoc cua qua trinh shock gay nén bdi tia laser
trong mdi trudng chét 16ng dudc thuc hién bsi
nhém cia Fabro va dong su. Trong nghién cifu
cdia minh, ho da dé xuit mo hinh giai tich dau tién
cho qua trinh shock giy nén bdi tia laser trong
moi trudng bi gidi han va tién hanh cdc nghién
ctiu hé thdng vé su phu thudc cia 4p suét shock
vao diéu kién gia cong. Su gia ting ap suat shock
gay ra do hién tugng khong tuong dong tré khang
cung dudc phan tich [11, 13, 22, 24, 27, 40].
Mo hinh ctia Fabro va dong su mo td qua trinh
hinh thanh va gian nd cua plasma khi bi gidi
han bdi mot 16p chit 16ng hoidc chit ran trong
subt, va dua ra cong thiic dé tinh todn 4p suét
shock dua trén cuong do xung, trd khang shock
cla moi trudng gidi han va muic do chuyén hoa
quang nang thanh nhiét nang cua qua trinh hinh
thanh plasma. Piém han ché ctia md hinh ndy 12
khong tinh dén nhiing diic diém phic tap trong
tuong tac gitfa tia laser v6i moi trudng chét 1dng,
vi du nhu sy danh thing dién moi, su gian nd cia
16p chit 16ng duéi 4p suét sinh ra do plasma, su
hinh thanh bong khi v.v. Ngoai ra nhting nghién
cu ctia nhém nay chi tip trung phan tich 4p suat
cuc dai dat dudc trong qua trinh shock ma khong
phan tich cic dic di€ém dong hoc cla cdc qua

trinh lién quan. Mot mo hinh phic tap hon mo6
t4 cd ché tac dung ctia 16p chit 16ng 1én dong hoc
cua qua trinh shock giy nén bdi tia laser dugc
dua ra trong nghién ciiu ca Zhang va dong su
[41] . Trong md hinh nay, cdc dic diém cla 16p
chét 16ng bao goém ti trong va do day dudc dua
vao xem xét. T c4c phan tich ly thuyét, ho rut
ra két luan rang 16p chét 16ng khong lam ting
ap suit plasma héa 16p vat liéu ran, tuy nhién
gitip 1am ting 4p suét ctia 16p vat liéu héa hoi va
lam chdm qua trinh giam ap do gian nd plasma.
Nghién ctiu nay ciing cho ring miic do suy giam
4p suat phu thudc vao ty trong va do day cua I6p
chit 16ng. M6 hinh ctia ho, tuy nhién, chua dugc
ki€m chiing bang thuc nghiém.

Cho dén nay, nhiéu nghién cifu thuc nghiém
c6 hé théng vé dic tinh dong hoc clia séng shock
va cac hién tugng lién quan trong qua trinh shock
gdy nén bdi tia laser trong moi trudng chit 1ong
da dugc tién hanh. C4c nghién ctiu [34, 42, 43]
so sanh su gian nd cua plasma trong khong khi
va trong nuéc va chiing minh bang thuc nghiém
tac dung gidi han su gian nd cua plasma cua 16p
chit 16ng: 16p plasma sinh ra trong mdi trudng
nudc c6 thé tich nhd hon va van tde gidn nd thap
hon nhiéu so vé6i 16p plasma sinh ra trong moi
truong khi. Tuy nhién cac dac tinh dong hoc cua
qua trinh gian ng plasma khong dudc nghién ctu
trong bao cdo cta ho. Bing céch st dung nhiéu
ki thuat quang hoc két hop, nhém ctia Ocana va
dong su da mo ta kha chi tiét cac loai séng sinh
ra trong qua shock giy nén bdi tia laser trong
moi trudng chit 1éng. Nghién ctiu nay da cho
thdy ngoai séng shock chinh sinh ra do su gidn
nd clia plasma, con ton tai nhiéu loai séng c6
cAu tric phiic tap khac. Tuy nhién ngudn gbc va
dac tinh cua cac séng nay chua dudc phan tich
trong nghién cifu nay [28, 32]. Bing ki thuét chup
4nh quang dan hoéi, nhém nghién ctiu cla Ito va
dong su da quan sat chi tiét hon cac qud trinh
dong hoc cua séng shock trong khoang thoi gian
tf mot vai nano gidy cho dén vai mili gidy sau
khi chum tia laser dudc hoi tu 1én bé mit chit
ran. Nghién ctiu nay chi ra rang véan tdc clia séng
shock sinh ra do qua trinh gian ng plasma c6 van
toc siéu thanh trong mot thai gian ngan (khoang
vai trim ns) va sau d6 gidm nhanh vé van tdc
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am thanh tuong ting trong moi trudng chit 1dng.
Ngoai soéng shock chinh, nghién cttu cua ho con
chi ra sy ton tai ctia séng phan xa c6 bién dang
hinh chi V, sinh ra khi mét phan séng dng suit
lan truyén trén bé mit chét ran truyén ngudc trd
lai moi trudng chét 16ng. Nghién ciiu ctia ho ciing
chi ra su phu thudc ctia cudng do séng ing suat
lan truyén trong mdi trudng chit ran vao do nham
va do hip thu anh sang clia bé mit chét ran ciing
nhu d6 day ctia 16p chit 16ng bao phi trén bé
mit vat thé [34, 36, 38, 39]. Anh hudng cua diéu
ki€n hoi tu lén sy hinh thanh plasma va cudng
dd song shock dudc thuc hién trong cac nghién
cdu [3, 35]. Phu thudc vao diéu kién hoi tu, hién
tudng danh thing dién moi c6 thé xy ra tai mit
thoang cta chit 16ng, trong 1ong chit 16ng hay
ngay trén bé mit chét ran. L6p plasma sinh ra
do hién tugng danh thiing dién moi c6 thé phan
xa hodc hip thu ning luong xung laser va lam
anh hudng nghiém trong dén qua trinh shock sinh
ra trén bé mit chét ran. Khi sit dung chét 16ng
httu ¢6 lam moi trudng gidi han sy gian né cua
plasma, xung laser ning lugng cao c6 thé giy
nén cic vu nd nhé trong long chit 16ng doc theo
dudng truyén ctia anh sang. Hién tuong nay lam
gidm ning lugng xung truyén dén bé mit vt liéu
va 1am suy giam 4p suét shock [35]. Cic nghién
cu vé qua trinh dong hoc clia béng khi chi ra
rang 4p suat hoi sinh ra do qua trinh plasma héa
tao thanh béng khi gidn nd va co lai nhiéu 1an trén
bé mit chit rin truéc khi bién méit trong vong
mot vai micro gidy. Kich thuée va téc do gidn nd
cua bong khi phu thudc vao cuong do tia laser
va do nhét ciia chit 10ng [44, 45]. Ngoai ra qué
trinh dong hoc ctia béng khi c6 thé dugc kiém
sodt bang cdch diéu chinh dp suit mit thoang
ctia 16p chét 16ng [46]. Trong qud trinh co lai va
giin nd, bong khi phat ra séng shock thii cap va
tao nén cac tac dong cd hoc 1én bé mit chit rin
[36, 47, 48].

Sau hon bdn thap ki dudc nghién ciiu, cac dic
tinh dong hoc cta qua trinh shock giy nén bdi tia
laser trong mdi trudng chét 1éng, su phu thudc
clia chiing vao diéu kién gia cong va céc tac dong
¢ hoc 1én mdi trudng xung quanh da dudc quan
sat khd day di. Tuy nhién van con nhiing van dé
quan trong chua dugc nghién ciu. Plasma sinh ra

trong moi trudng chét 1éng c6 dic diém phiic tap
hon plasma sinh ra trong moi truong chan khong
hodc khong khi. Cac qua trinh dong hoc cua
plasma trong mdi trudng chan khong va chit khi
da dugc nghién cuu ky luong. Ngudc lai chung
ta van con thiéu nhiing nghién ctu chi tiét vé
dic diém dong hoc clia plasma trong moi trudng
chit 16ng. Mic dil cdc quan st thuc nghiém da
chiing minh dudc tac dung giéi han sy gian né
plasma ctia 16p chit 1éng, chiing ta van con thiéu
nhiing nghién ctiu so sdnh chi tiét gitta qua trinh
dong hoc ctia plasma trong moi trudng chét 1ong
va trong moi trudng chét khi, cling nhu so sanh
dong hoc plasma sinh ra trong céc loai chit 16ng
khic nhau. Nhitng quan sat néu trén 13 rit can
thiét d&€ dua ra mot mod hinh day dii cho qua trinh
dong hoc cua plasma sinh ra trong mdi trudng
chit 16ng. Trong nhiing nghién citu vé dong hoc
cua bong khi sinh ra trong qua trinh shock, anh
hudng ctia do day 16p chit 1éng thudng khong
dugc xem xét. Khi phat trién gan mot bé mit
thoang, qua trinh gian né va co lai cua bong khi
bi 4nh hudng rat 16n, 1am thay ddi thdi gian ton
tai, hinh dang, 4p suét ctia bong khi ciing nhu sy
phit sinh séng shock thit cAp. Mot nghién citu chi
tiét vé 4nh hudng ctia chiéu sau 16p chit 16ng 1én
dong hoc bong khi sé mé ra kha ning kiém soat
dong hoc béng khi thong qua thay doi do day 16p
chit 16ng. Trong nhitng ting dung clia qud trinh
shock giy nén bdi tia laser, nuéc thuong dudgc
lya chon lam moi truong gidi han. Chinh vi vay
phan 16n cdc nghién ciiu vé qua trinh dong hoc
cua song shock dugc thuc hién trong moi trudng
nudc. Qua trinh shock sinh ra trong moi truéng
cac loai chit 16ng khac hau nhu khdng dugc phan
tich. Cac dic diém vat ly clia 16p chét 16ng c6 tac
dung truc tiép 1én qua trinh gian nd cla plasma
va qua trinh lan truyén cda séng shock, do vay,
nhiing hi€u biét chi tiét vé dong hoc séng shock
trong cic loai chit 16ng khic nhau 1a rit quan
trong va ¢ thé md ra kha ning lua chon mot loai
chét 16ng phit hop hon nude 1am moi trudng gisi
han cho qua trinh shock giy nén bdi tia laser.

5. Két luan

Qua trinh shock gdy nén bdi tia laser hinh
thanh khi xung laser dudc hoi tu 1én bé mit mot
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chét ran. Khi qud trinh trén dugc thuc hién trong
mdi trudng chat 16ng, ap suat shock ting 1én nho
tac dung gi6i han su gidn nd plasma ctia 16p chit
long. Nhitng dac tinh dong hoc ctiia qua trinh
shock gay nén béi tia laser trong moi trudng chét
16ng bao gdm plasma, su phét sinh séng shock,
cudng do song ting suat, bong khi va su phat sinh
séng shock thii cAp rit dé& bi anh hudng bdi thay
ddi cla diéu kién gia cong nhu dic tinh bé mit
chét rin, chiéu day va dic tinh 16p chét 16ng,
ning luong xung, diéu kién hoi tu v.v.. Nhiing
nghién ciu chi tiét vé dong hoc qu4 trinh shock
gdy nén bdi tia laser dong vai tro quan trong trong
viéc Iua chon diéu kién gia cong nham t6i vu hoéa
céc qud trinh gia cong va han ché nhiing tic dong
khong mong mudn 1én méi trudng xung quanh.
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Tom tat

Tim kiém bii d6 xe c6 lién quan truc tiép dén rat nhiéu vin dé vé an toan, kinh té, xa hoi va moi truong. Viée tim kiém bai
dd xe phu hdp ngay cang tré nén kho khén cho ngudi stt dung 6 t6 cd nhén, dic biét 6 cac thanh pho 16n cua Viét Nam.
Céc tac gia dé xuét mot md hinh tim kiém bai d6 xe vé6i ba muc tiéu la thoi gian, chi phi va s6 chd trébng mong dgi. St
dung thuét toan di truyén da muc tiéu d€ tim kiém vi tri bai d6 t6i wu. Vi du tinh toan minh hoa trong bai bao xét dén cac
thong s6 ctia bai todn bao gdm vi tri bit dau tim kiém, thdi diém, vi tri clia cac bai db xe, vi tri cia diém dén, thdi gian dd
xe du kién va phi dd xe theo gid, chi phi nhién liéu, téc do di chuyén.

Tir khoa: Lua chon vi tri d6 xe; M6 hinh t4i uu héa; T6i uu héa da muc tiéu; Thuat toan di truyén.

Abstract

The problem of parking site selection directly involves various issues including safety, economics, society, and environ-
ment. This problem becomes increasingly challenging for private car drivers especially in large urban areas in Vietnam.
In this article, the authors attempt to propose a parking site selection model with three objectives, namely time, cost, and
expected vacant slots. Multi-objective Genetic Algorithm is employed to find a desirable parking site. A case study is
described in this paper which considers various parameters including the current position of the car, the current time, the
location of the parking site, the location of the destination, the expected parking time, the parking fee, the fuel cost, and
the speed of the car.

Keywords: Parking site selection; Optimization model; Multi-objective optimization; Genetic Algorithm.
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ngudi su dung phuong tién giao thong ca nhan,
ddc biét la 0 to.

Hién nay, thanh phd H6 Chi Minh va Ha Noi
dang thiéu bdi dé xe nghiém trong, trong mot
tuong lai rat gan, giao thong tinh 13 van dé tiép
theo anh hudng dén tinh hinh giao thong do thi
vbn da va dang ton tai nhiéu bét cip, kim ham su
phat trién kinh té & cac thanh phd 16n va ci nuéc
no6i chung.

Theo théng k& & cac nuéc phat trién, qua
trinh di chuyén tim kiém bai d6 xe mat tif trung
binh 8 phuit, chiém tir 7-12% t6ng thoi gian hanh
trinh; dong gép vao khoang 8-74% luu lugng xe
G cac khu trung tam (Shoup, 2006). Hoat dong di
chuyén tim kiém bai dd xe 1am gia ting tiém ning
tac xe, dan dén mot loat cac van dé khac nhu an
toan giao thong, 6 nhiém mai trudng, gidm ning
suét lao dong v.v.

Viéc cung cAp thong tin, hd tro ra quyét dinh
cho ngudi d6 xe mang lai hiéu qua cao dbi vé6i
hoat dong giao thong do thi va da dudc nghién
cliu rong rdi trén thé gidi, dic biét khi ha ting
cong nghé thong tin phat trién rit manh mé trong
nhiing thap nién vura qua.

M5 hinh t6i vu tim kiém bai dd xe mot miit
s& hd tro ngudi dung tim kiém bai d6 xe phit hop
nhét véi nhu cau va ca nhan ctia minh, tiét kiém
thoi gian, chi phi va giam thiéu anh hudng xiu
ctia hoat dong di chuyén trong qua trinh tim kiém
bai db xe dén cac van dé khac ctia giao thong do
thi. Mat khac mo hinh la cong cu httu hiéu thu
thap cac thong tin quan trong phuc vu cho viéc
quy hoach, dau tu xay dung bai dd xe, chinh sach
thu phi bai do.

Viéc xay dung mot md hinh phu hop véi diéu
kién Viét Nam trong tuong lai 12 can thiét, I1am
co sd dé phat trién cic nghién ctiu tiép theo, hoan
thién hé théng giao thong tinh, dong gép vao viéc
phat trién hé thong giao thong thong minh (ITS)
trong tuong lai.

2. Téng quan vé hoat dong tim kiém bai d6 xe

2.1. Phdn loai cdc bdi do xe

Tuy theo muc dich cta viéc phan loai, bai dd
xe dudc phan chia theo rt nhiéu tiéu chi. Theo
hinh thic sé hitu, ¢6 bai d6 c4 nhan (danh cho ho

gia dinh, céc t6 chiic); bai d6 cong cdng danh cho
tat ca cac phuong tién. Loai hinh d6 xe cong cong
c6 thé chia 1am hai nhém 16n 1a d6 xe trén dudng
va d6 xe & bai dd tap trung. Theo hinh thic thu
phi, bdi d6 gdm loai bii dé mién phi, thu phi theo
gid, thu phi theo ludt dd. Theo thdi gian cho phép
dd xe, c6 thé ké dén céc loai nhu d6 xe ngan han
(theo gid); db xe trung han (trong ngay) va do xe
dai han (nhiéu ngay).

Trong viéc xdy dung md hinh tim kiém bai
dd trong nghién ctiu nay chi xem xét loai hinh
bai do xe cong cong, c6 hodc khong cé thu phi,
d6 xe trung han va ngan han.

2.2. Hoat dong tim kiém bdi do xe.

Trén co s8 cac két qua nghién ctiu vé mo hinh
lua chon, tim kiém bai d6 xe & cac nude, Shoup,
D.C., (2006), Kaplan, S., & Bekhor, S. (2011,
July), Gallo, M., D’Acierno, L., & Montella, B.
(2011), Waraich, R., & Axhausen, K. (2012), bai
bdo tong hop va dé xuit mot s yéu t6 chinh trong
viéc xdy dung md hinh tim kiém bai d6 xe nhu
sau:

2.2.1. Qud trinh lya chon bdi do

- Xéac dinh vi tri dén va vi tri diém cubi cia
hanh trinh. Piém cudi cia hanh trinh c6 thé 1a
diém bat dau qua trinh tim kiém bai dd, ciing c6
thé 12 mot diém hoan toan khac.

- Xéc dinh loai bai d6 (thu phi, khong thu
phi; db xe trén dudng, & bai tip trung.v.v), lua
chon céc bai dd phu hop.

- Phan tich cédc chi tiéu lién quan: Chi phi
dd xe, quing dudng di chuyén dén bii d6, quing
duong di chuyén dén diém tiép can va ngudgc lai,
s6 chd con lai cta bai d.v.v.

- Quyét dinh chon bii d6 va di chuyén dén bai
do.

- Kiém tra diéu kién d6 xe: néu khong thda
man, tiép tuc di chuyén tim kiém bai d6.

2.2.2. Cdc chi tiéu co bdn lién quan dén viéc lua
chon bdi do:

Chon bai dd xe 12 mot quyét dinh dua trén
cac chi ti€u ¢ ban: Thdoi gian, chi phi, khoang
cach di chuyén va sb chd tréng con lai. Ngoai
cac nhém chi tiéu trén, ngudi dd xe con quan tAm
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dén vén dé an toan cho phuong tién, an toan trong
qua trinh di chuyén db xe v.v.

Thai gian cho qua trinh d6 xe bao gom: thdi
gian di chuyén tif vi tri bat dau tim kiém dén vi
tri d6 xe phii hop; thdi gian hoan tt cong tic dd
xe tai bai (c4c thu tuc lién quan, di chuyén noi bo
trong bii d6); thdi gian di chuyén tir bai dd dén
diém tiép can va ngudc lai; thoi gian 14y xe tai bai
dd, thoi gian di chuyén tir bai d6 dén diém cubi
cta hanh trinh do xe.

Chi phi dd xe c6 thé k& dén: phi d6 xe; chi phi
di chuyén dén va di tir vi tri tim kiém dén bai d
va ti bai dd dén diém két thiic hanh trinh; chi phi
di chuyén ti bai dd dén diém tiép can va ngugc
lai.

Khoang céch di chuyén: Khoéng cdch tir vi
tri tim kiém dén bai d6; khoang cich di chuyén
trong ndi bd bii d6 xe; khoang céach tir bai dd dén
diém tiép can va ngudc lai; khoang cach tir bai
dd dén diém cudi ctia hanh trinh. Khoang céch
di chuyén va thdi gian di chuyén 1a hai yéu t6 c6
mtc do lién hé rat chit ché vi viy, trong bai bdo
nay khong xem xét muc tiéu tbi wu vé khoing
cach di chuyén, ma xét yéu t6 anh hudng nay
thong qua chi phi di chuyén tim bai dé.

Viéc ra quyét dinh chon bai dd 1a rat phic
tap tiy thudc vao rat nhiéu yéu t6 nhu: muc dich
cta hanh trinh (mua sdm, lam viéc, hoc tap, du
lich, dua don .v.v), muc thu nhap trung binh (lién
quan dén phi dd xe, quing dudng di chuyén.v.v),
kinh nghiém va théi quen cua lai xe va hang loat
cdc yéu t6 khdc lién quan dén ha tang giao thong,
giao thong, t6 chiic quén 1i hoat dong d6 xe v.v.
Trong md hinh dé xuét dudi day, chi xem xét cac
yéu t6 co ban nhét.

3. Xay dung m6 hinh

3.1. Muc tiéu cua mo hinh

M6 hinh lua chon bai dd xe thuc hién ba muc
tiéu chinh 1a (1) Cung cp thong tin vé bai db xe
dua vao cdc thong tin vé cic bai d6 xe & khu vuc
lan can: nhu vi tri, ning luc, s chd tréng con
lai, phi d6 xe, v.v; thong tin ctia mang ludi dudng
gdm c6 vi tri, khoang céch, tbc do di chuyén trén
céc tuyén duong; yéu cau dd xe: thdi gian, vi tri
can dén, v.v. (2) Tim kiém bai dd tdi uu: Phan

tich va dé xuit cac phuong 4n chon bai d6 xe phu
hdp dua trén ba nhém chi ti€u chi phi, thoi gian
va s chd trong mong doi. (3) Thu thap thong tin
lién quan cta hoat dong db xe: vi tri diém tiép
can, bai db xe lua chon, cac thong sb6 khac thudc
md hinh lua chon bai do.

3.2. Ham muc tiéu

Nhu da trinh bay trén, hoat dong tim kiém
bdi dd xe lién quan dén rat nhiéu yéu td, trong
mo hinh dé xuit ndy, cdc tic gia tip trung vao
3 muc tiéu chinh 12 thi gian, chi phi va s6 chd
trong mong doi.

3.2.1. Ham muc tiéu vé thoi gian

Téng thdi gian cta hanh trinh bao gdm thdi
gian di chuyén dén bai db tir vi tri bit diu tim
kiém va ngudc lai; thoi gian di bd tit bai d6 dén vi
tri can tiép can va ngudc lai. Thuc té trong hanh
trinh tim kiém bai dd, vi tri dich dén cubi cung
khong ludn triing véi vi tri bat dau tim kiém, song
trong bai toan nay, dé don gian, gia thiét diém bat
dau tim kiém va diém két thic hanh trinh 13 tring
khép.

fi= 2(6—: + %) (1

Trong do:

D12 khoang céch di chuyén ti vi tri hién tai
tdi bai d6 xe. D 1a khodng céch di chuyén tir bai
dd xe dén vi tri can dén.

Viva V, 1an lugt 1a tc do di chuyén bing 6 to
khi di chuyén dén bai dd va di bo tir bai dd dén
vi tri can dén.

Vi dit liéu c6 sin vé mang ludi dudng, vi tri
hién tai va vi tri can dén, cac khoang ciach D,
va D, 1a két qua clia bai toan t6i vu 1 muc tiéu.
Trong pham vi bai bdo khong dé cap dén van dé
nay.

3.2.2. Ham muc tiéu vé chi phi

Chi phi ctia hanh trinh d6 xe bao gdm: phi d6
xe theo thdi gian (d6 xe va thoi gian di bd tir bai
dd dén diém can dén va ngudc lai) va chi phi di
chuyén tir vi tri tim kiém dén bai d va ngudc lai.

=T +2.1).F+2.D,.Fc.P((2)

Trong do:

T va F lan ludt 1a thoi gian dd du kién (gio)
va chi phi d6 xe cho 1 gid (ngan dong/giv); t 1a
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thoi gian di chuyén tif bai dd dén vi tri can tiép
can va ngudc lai

D;: 1a khoang cach di chuyén dén bai db; Fc
la dinh muc tiéu hao nhién li€u (lit/km) va P la
gi4 nhién liéu (ddng/lit)

3.2.3. Ham muc tiéu vé sé vi tri trong mong doi

f5=RCV (3)

Trong do:

CV 1a sb vi tri con tréng trong bai d6 xe &
thoi di€ém hién tai. R 12 ty 1& thay d6i ctia s6 vi
tri con tréng theo thdi gian. Hé s& R dugc tich
hop dé€ dé xem xét su bién dong vé sb vi tri dd xe
con trong trong khoang thdi gian ngudi l4i xe di
chuyén it vi tri tim kiém dén bai d6.

R c6 thé dudgc tinh theo cong thiic sau:

R = Fr(3) (4)

Trong do:

D, 1a khodng cédch di chuyén tif vi tri hién tai
t6i bai db xe. V, 1a van tdc di chuyén trung binh.
Fr 12 ham s6 quy ddi thoi gian di chuyén vé hé
s6 R c6 gia tri trong khoang 0 dén 1. Trong gio
cao di€m, d€ don gian F c6 thé c6 dang ham mii
suy giam dan theo thdi gian nhu sau:

Fr(t) = N.exp(=A.1) (5)

Trong d6: N va A 1a cac tham s6 ctia phuong
trinh. N=1 va 1=0.05

3.3. Gidi bai todn t6i wu héa da muc tiéu

D6i véi bai todn tdi uu héa vi tri d6 xe, xem
xét 3 muc tiéu 12 thoi gian, chi phi va sb chd tréng
mong ddi. Bai toan doi hdi viéc xem xét dé tbi
uu hoa dong thdi mot lic nhiéu muc tidu va cac
muc tiéu ndy thudng 1a khac nhau vé thit nguyén
(dugc do béi cac don vi khac nhau) (Yang and
Deb 2013). D€ giai quyét cac bai toan tdi uu hoa
da muc tiéu, ta can dinh nghia vé su théng tri
(dominance) ctia mot gidi phap trong mién tim
kiém (xem Hinh 1).

ﬂx’)n
fa)p-———————- |
|
f--e
: : x; thong trix;
| [
R o -

Hinh 1. Sy théng tri ciia mot giai phap

Gia si bai toan 1a t6i wu hoéa (tim cuc tiéu
héa) hai muc tiéu dbi nghich nhau: f va g. Gidi
phap x; c6 2 gia tri ham tuong ung la f(x;) va
g(x).Giai phap x, ¢6 2 gia tri ham tuong Ung la
f(x2) va g(x»). Giai phap x; goi 12 thong tri x,
néu (Deb et al. 2002):

f(x1) < f(x2) va g(x1) < g(x2) hodc f(x) <
f(x2) va g(x1) < g(x2) (6) .

Mot cach tuong tu, ta c6 dinh nghia vé cac
giai phap khong bi thng tri (non-dominated so-
lution). x; va x, goi c4c giai phap khong bi thong
tri néu (Deb et al. 2002):

Sfx1) < f(xz)va g(x;) > g(xa) hodc f(x) >
) vagln) <gla) ()

Dua trén cac dinh nghia vé su thong tri (dom-
inance) cua mot giai phap va cac giai phap khong
bi thong tri (non-dominated solution), ta c6 dinh
nghia vé tip hop Pareto va dudng Pareto (Pareto
front). Tap hop Pareto 1a tip hop gom cic gidi
phép khong bi thong tri.

P = {Xp1, X2, os X} (8) .

Puong Pareto la dudng noi cac giai phap
thuoc tap Pareto. Nhu vay, vin dé t6i uu héa da
muc tiéu dudc quy vé viéc tim ra tap hop Pareto
cua bai toan.

q @ Cdc gidi phép khéng bi thing i

Y Cdc gidi phdp bi théng mi

Hinh 2. Tép Pareto ctia bai toan
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3.4. Thudt todn di truyén

Giai thuat di truyén 12 mot ky thuat cta khoa
hoc mdy tinh nham tim kiém gidi phdp thich
hop cho céc bai toan t6i uu t& hop. Giai thuat
di truyén 12 mot phan nganh cda giai thuat tién
héa van dung céc nguyén ly cla tién héa nhu di
truyén, dot bién, chon loc tu nhién, va trao déi
chéo.

Thuét todn di truyén dugc tién hanh qua 5
budc chinh (Haupt and Haupt 2004 ): khdi tao
quan thé, chon loc, lai ghép, dot bién, kiém tra
diéu kién diing. Yéu cau ctia bai todn t6i uu héa
12 tim gid tri nhd nhét ctia ham muc tiéu f(X), v6i
X 1a véc-to trong khong gian c6 chiéu 1a D. So
dd khéi ctia thuat toan dudc biéu dién trong Hinh
2.

Vi e
&,
Ko s 2
&i tao quan thé AN
—
<
g=g+1 ) Quan thé toi uu
[ ] [ ]
£< Gax e ©
© [ ]
[
@® ® ¢

Ghép ddi, Tai ghép, va 4ot bicn

Hinh 3. Thuét todn di truyén

(1) Khéi tao quan thé: Thuat toan di truyén
bat dau bang viéc khéi tao ngau nhién N véc-to
X, trong khong gian D chiéu. X;, déng vai tro
12 c4 thé thif i trong quan thé c6 N c4 thé, tai thé
hé thu g.

(2) Chon loc: Tai budc nay, gia tri ham muc
tiéu cla cdc ca thé dugc danh gid, cac ca thé c6
gia tri cia hAam muc tiéu tdt hon sé dugc uu tién
lya chon cho qua trinh lai ghép.

(3) Lai ghép: Muc dich cta qua trinh lai ghép
la 1am da dang héa quin thé hién tai bang cach
trao d6i cac thanh phan clia cic cé thé cha va me
trong quan thé. Pau ra cia qu4 trinh 12 cic c4 thé
con.

(4) Dot bién: Muc tiéu ctia qu4 trinh dot bién
1a tao ra gen méi trong céc cd thé con. Qua trinh

nay dudc thuc hién véi mot xac suit dot bién nhod
(0.001).

(5) Kiém tra diéu kién dimng: O day, sb thé hé
tién hoa tdi da (G,na,) dudc chon 1am diéu kién
ditng. Qua trinh tbi uu hoéa sé két thic khi s6 thé
hé hién thdi (g) vudt qua gia tri clia G,u.,. Néu
diéu kién ding chua théa man, qud trinh t6i vu
héa sé tiép tuc dién ra.

Trong nghién cdu nay, ching t6i su dung
thuét toan Nondominated Sorting Genetic Algo-
rithm (NSGA). NSGA, dé xuit bdi Deb et al.
(2002), 1a su két hop ctia thuit todn di truyén
két hop cung véi thuat todn xip xép cic cd thé
khong bi thdng tri. Trong mdi thé hé, NSGA xip
xép céac cd thé trong quan thé theo thi tu cla
chung trong cac tap Pareto. Thém vao do, thuat
toan ciing ddnh gid su tuong dong cla cic ca thé
trong cung mot tap Pareto nham dat dudc cac tap
Pareto c6 cdc cé thé phan tan rong va déu (xem
Hinh 3).

_f(x)n

o Tap Pareto c cac cd thé dadang va
. © phan tan 6t

« Tép Pareto co cac c4 thé kém da

dang vakhéng phan tan

(/]
/]

[ ]

[/}
/]

2

Hinh 4. Chit lugng ctia tip Pareto

4. Két qua xay dung mé hinh Iy thuyét

Trong phan nay ciia bai bdo, ching t6i dua ra
mot vi du tinh todn sit dung mé hinh t6i uu héa da
muc tiéu cho viéc lua chon vi tri dd xe trong khu
vuc thanh phd. Vi du tinh toan nham lya chon 1
vi tri dd xe tdi uu trong 10 vi tri kha thi. Cac
thong s clia bai toan bao gom thdi diém tim
kiém, vi tri bat dau tim kiém, cac bai d6, diém
dén, thoi gian d6 xe du kién va chi phi d6 xe theo
gi¢. Cac ham muc tiéu dudc xem xét bao gom
thoi gian (f;), chi phi (f»), va sb chd trbng mong
doi (f3).
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Baids T 2 3 4 5 6 7 8§ o 10 7 A 4 : A A A
Di (km) 8.38 481 7.65 795 11.86 489 545 646 7.09 12.54 Su dl-lng thuat t,0an dl truyen da’ muc tleu de
Padh giaiogge) 5 8 3 o s 10 18 3 m 18 tim ra giai phap toi uu. Tap Pareto tim ra bdi
S6 vi tri con tréng 10 12 18 22 25 8 9 17 21 15

thuét todn dugc thé hién trong Hinh 4. Hinh 5 thé
hién céc hinh chiéu tip Pareto nham xem xét gid
tri cia ham muc tiéu trong khong gian 2 chiéu.
Dinh mic tiéu hao nhién liéu: 81it/I00km;  Béng 2 the hién chi tit gid tri clia ba ham muyc

Bang 1. Dit liéu vé bai d6 xe

Gid nhién liéu: 17 ngan dong/lit tiéu dude xem xét bao gom thoi gian (f1), gio;
Thoi gian db xe du kién T=3.0 gio. chi phi (f;), ngan dong va so cho trong mong dgi
Toc do trung binh khi di chuyén dén bai 5  (f3)- ) -

V,=30km/h Tur Bang %, dé lua chon vi tri/d@\ xe toi uu
Téc do trung binh khi di bd V,=5km/h. sau cung, ta can dua ra cac trong sO v€ tam quan

trong cua tiing ham muc tiéu. Véi cac gia tri cua
trong sO w; = 0.5, w, =0.2, va wy = 0.3 tuong
ting v6i cac ham muc tiéu vé thdi gian (f;), chi
phi (), va sb chd tréng mong ddi (f3), ta c6 gid
tri cila ham muc tiéu tdng hop fa dudc tinh todn
trong Bang 3. f, dudc tinh toan nhu sau:

3
Ja= ;wi-fm (10)

Trong do6, f,; la gid tri dugc chuin héa cua
ham muc tiéu thd i. fni dugc tinh toan theo cong

Expected Available Slot

Fee 5 04 Time

Ghi chii: Expected Available Slot: S6 chd tréng mong dgi; Time: t6ng théi gian di chuyén P .
(gi6), Fee: Téng Chi phi (ngdn déng) thlIC sau:

f ni,j — ﬁ(]ﬁ)
Hinh 5. Tap Pareto tim ra bdi thuit todn di truyén Riéng v46i ham muc tiéu s6 3 (s6 chd tr6ng
mong doi: f3), do ta can tdi da hda gia tri cla
ham, coéng thic tinh gia tri chudn héa clia ham
muc tiéu f3 nhu sau:

1/fi;
. Joij = Wl/jf) (12)

Béng 3. Lua chon vi tri dd xe véi gia tri tong hop cia 3

T ham muc tiéu
L rryir

et fi f fs fur £ fs f.
A 4,0 , o N PN 1 0.71 16.51 4 0.61 0.51 1.00 0.71
Hinh 6. Tap Pareto véi cac cdp ham muc tiéu 4 05 3157 10 051 097 040 057
5 1.16 17.91 5 1.00 0.55 0.80 0.85
6 0.53 32.44 5 0.45 1.00 0.80 0.67
8 0.57 25.67 9 0.49 0.79 0.44 0.54

Bang 2. Két qua tdi uu héa (Tap Pareto)

T

— Tu Bang 3 ta c6 thé thiy, vi tri d6 xe s6 8 c6
Baidoxetoiwu fi 2 f3 hé s6 Fa nho nhét (0.54) 1a bii d6 xe dudc md

1 0.71 16.51 4 hinh chon. Mic di tai bii d6 xe sé 8, thdi gian
di chuyén (0.57 git) 16n hon vi tri bai d6 s6 6 (12

4 0.59 31.57 10 0.52 giv); chi phi d6 xe (25.67 ngan dong) 16n
5 1.16 17.91 5 hon so v6i cdc bai dd s6 1 va 5 (tuong tng 12
16.51 va 19.91 ngan ddng); s6 chd trdng con lai
6 0.53 3244 5 (9 chd) it hon bai dd sb 4 (10 chd). Tuy nhién,
néu cic gid tri vé trong sb thay ddi, vi du trong
g 0.57 2567 9

s6 v& ham chi phi dudc diy 1én cao hon, c6 thé
phuong 4n t6i uu sé thay d6i.
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5. Két luan

Viéc xdy dung mot mo hinh viia cung cip
thong tin cho ldi xe, huéng dan chon vi tri d6
xe phu hdp cing nhu thu thap cac thong tin lién
quan dén qua trinh dd xe 12 mot viéc can thiét,
mang lai nhiéu 10i ich & nhiéu van dé ctia giao
thong do thi, can phai dudc dau tu nghién cifu.

Trong bai bao nay, cac tac gia dé xuat mot md
hinh lua chon bai d6 xe trong do thi, véi ba muc
tiéu co ban 12 thdi gian, chi phi va s chd tréng
mong doi; st dung thuat toan di truyén da muc
tiéu dé lua chon bai dd téi .

Bai bao cling dua ra mot vi du tinh toan st
dung mo hinh tbi uu héa da muc tiéu cho viéc
lua chon 1 vi tri d6 xe trong 10 bai do xe kha
thi, xem xét ba muc tiéu véi cac thong sb cia bai
toan bao gom thdi diém, vi tri tim kiém dén céc
bai d6 xe, khoing cach tit c4c bii d6 xe dén vi tri
can dén, thoi gian db xe du kién, chi phi dd xe
theo thoi gian, tbc do di chuyén trung binh, dinh
mtc ti€u hao nhién li€u va gia nhién li¢u.

Két qua tinh toan véi vi du cho thiy thuat todn
di truyén da muc tiéu 12 mot cong cu hitu hidu dé
gidi quyét bai toan dang dugc xem xét.

M5 hinh ly thuyét trinh bay trong bai bdo st
dung nhiéu gia tri gid dinh, va lugc bod rit nhiéu
céc yéu td dnh hudng dén quyét dinh lua chon bai

dd ctia 1ai xe. Khoang cich gitta quyét dinh lua
chon bai dd ctia li xe va két qua do mo hinh dé
Xuét can c6 su kiém nghiém bé”lng thuc nghiém.
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Tom tat

Trong bai bdo nay, dya trén ly thuyét tinh todn cong trinh chiu tdi trong dong dit, mo hinh dAm trén nén phi tuyén Winker,
cac du0ng cong truyén tai thé hién médi tuong tic giita coc - dit cling véi suf trg gitdp tif phain mém Sap2000v16 0.0, nhém
tac gia tién hanh phan tich bai toan dao dong cua khung phéng nha nhiéu tang chiu tai trong dong dat trong trudng hop
khong xét dén tuong tac cong trinh - nen dat (FB) va trong truong hop c6 xét dén tuong tic coOng trinh - nén dét (SSI) véi
su thay ddi céc thong sb do cling cua nén dat, ctia két cAu bén trén. Két qua nghién ctiu cho thiy khi phan tich theo mo
hinh SSI thi dic tinh ctia hé két cdu thay d6i dang ké so véi khi phan tich theo mo hinh FB. Tit d6 nhém téc gia dua ra cac
két luan, kién nghi va luu y trong qua trinh phan tich dao dong ctia khung phang nha nhiéu ting chiu tai trong dong dit.

Tir khéa: Dong dit tai trong; dao dong khung phang; mé hinh nén Winker; tuong tic cong trinh — nén.

Abstract

In this paper, based on the theory of calculating structure under seismic loading, Winker nonlinear beam model, the load
tranfer curves representing soil - pile interaction and with the help of the Sap2000v16.0.0 software, the authors analyzed
the vibration of multi - storey plane frame under seismic loading in the case of not considering the structure - soil interac-
tion (FB) and in case of considering the structure — soil interaction (SSI) including the change of soil stiffness parameters
and structure stiffness parameters. The research results show that when analyzing according to SSI model, the character-
istics of structural system changed significantly compared to FB model. Some conclusions and recomendations are issued
by authors for the analysis of multi-storey plane frame under seismic loading.

Keywords: Seismic load; vibration of plane frame; Winker foundation model; soil — structure interaction.
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cong trinh. Chang han nhu dbi véi méng coc, khi
c6 dong dit xay ra, cuing véi su dao dong cuia két
chu bén trén thi cac coc sé chuyén vi dan dén sy
bién dang ctia nén dat, va khi cac dit nén bién
dang sé anh hudng nguoc lai dén sy lam viéc
clia cdc coc trong dat va két ciu bén trén. Nhu
vay, khi phan tich thiét ké nha cao tang chiu tai
trong dong dét can phai xem xét téng thé cc bo
phan clia cong trinh gdm két cAu bén trén, két
cAu méng va nén dit bén dudi trong mbi quan hé
tuong tac véi nhau.

Tir vin dé thuc tién vita néu, véi su trg gidp
ctia phan mém Sap2000v16.0.0, nhém tic gid
tién hanh nghién ctu Gng dung ly thuyét tinh
toan dong dit clia cong trinh ciing v6i cdc mo
hinh tuong tic coc - nén dat da dudc thira nhin
dé phan tich dao dong cia hé két ciu 1a khung
phéng nha cao ting chiu tai trong dong dat, trong
d6 c6 xét dén tuong tac gitta cong trinh véi nén
dat.

2. Ly thuyét tinh toan

2.1. Dao déng ciia khung phdng chiu tdi trong
dong ddt khi khong xét dén tuong tdc voi
nén (FB - Fixed Base)

2.1.1. Mo hinh tinh todn

Theo [1] du6i tic dung cla tdi dong dat
moéng clia cong trinh duge xem tuyét dbi cing

(Hinh 1) va chiu chuyén vi cudng biic x,(¢), cong

trinh c6 chuyén vi ngang tuong dbi 1a x(t). Nhu

vay chuyén dong tuyét dbi clia hé két ciu sé 1a

X, (1) + x(1).
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Hinh 1. M6 hinh tinh todn cta hé két ciu c6 nhiéu bic tu
do dong

2.1.2. Chu ky va dang dao dong ciia hé két cdu
D€ xac dinh chu ky va dang dao dong cua
hé két clu, ta xét truong hop hé dao dong tu do

khong c6 luc can, phuong trinh chuyén dong clia
hé két cAu dudc x4c dinh theo cong thifc nhu sau:

[M]{x} + [K]{x} =0 (1) )

trong do: [M], [K] lan ludt 1a ma tran khoi
luong, ma tran do cing cta hé; {x}, {x} 1an luot
1a véc to gia tdc va véc to chuyén vi clia hé. Cach
xac dinh cac ma tran [M],[K],{x}, {x} da ducdc
trinh bay chi tiét trong tai liéu [1].

Pé cho hé két ciu dao dong dudc hay néi
cach khac la phuong trinh (1) c6 nghiém. Sau khi
bién d6i bién ddi ta co:

det ([K] - w? [M]) =0 (2)

Khai trién dinh thiic trén ta sé dugc phuong
trinh bac n dbi v6i w?. Gidi phuong trinh nay ta
dudc n nghiém thuc duong w', w?, ..., w" (biéu thi
cdc tan s6 dao dong riéng), cic tan sb dudc xép
theo thi tu tif nhé dén 16n (w; < w;y). Tan sb
vong nhd nhit w; goi 1a tan sb vong cd ban, cic
tan s6 vong khéc goi 12 cac tan sd vong bic cao.
Tir tAn s vong w; c6 thé xac dinh tin sb f; va chu
ki Tl'.

Céc tri s6 dic trung w;, f;, T; dudc goi 12 cac
tri riéng cua hé dao dong. Tap hdp cdc gia tri cua
chiing goi 1a phd tri riéng. Céc tri riéng bi€u thi
tinh chit vat Iy ctia hé dao dong, chiing phu thudc
vao su phan bd khdi lugng va dic trung dan hoi
ctia hé. Méi tri riéng ting v6i mot dang dao dong
ctia hé két cAu goi 12 dang riéng hay dang chinh
(con goi 1a vecto riéng), sb cdc tri riéng clia hé
dao dong bﬁng cac bac tu do dao dong.

2.2. Dao déng ciia khung phdng chiu tdi trong
dong ddt khi cé xét dén tuong tdc vdi nén
(SSI - Soil-Structure Interaction)

2.2.1. Mé hinh tinh todn tuong tdc coc - nén

DPE xét dén su tuong tac gilta cong trinh va
nén dat, hién nay c6 nhiéu mo hinh tinh toan, mo
hinh dam trén nén phi tuyén Winkler (Beam on
Nonlinear Winkler Foundation) thudng dudc st
dung trong thyc hanh tinh toan. Theo m6 hinh
nay dit nén xung quanh coc dudc thay thé bing
mot loat cac 10 xo khong dan hdi theo cic phuong
doc 1ap nhau chi bién dang tai noi c6 tai trong,
khu vuc 14an cin khong bi bién dang (Hinh 2).

Dudi tic dung clia tai trong ding nén dat sé
tuong tac v6i coc qua cac gbi dan hoi. Quan hé
gitta phan luc gbi t va chuyén vi dudc thé hién
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bing “dudng cong t-z”, d6i v6i gbi dan hdi nam
¢ mii coc ta c6 quan hé gitta phan luc va chuyén
vi la “dudng cong q-z”.

Khi chiu tic dung cla tai trong ngang, nén
dét tuong tic véi coc qua cac gbi dan hoi theo
phuong ngang, quan hé gitta phan luc p va
chuyén vi ngang y clia cc gbi dan hdi, quan hé
gilta p va y goi l1a “dudng cong p-y”.
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Hinh 2. Tuong tic coc — nén theo mo hinh dAm trén nén
phi tuyén Winkler [2].

Dua trén mo hinh tinh toan do, cac tac gia
Matlock (1970), Reese va O’neil (1988), t& chtc
API (1993) da nghién ctu va dua ra cac phuong
trinh toan hoc clia cdc dudng cong truyén tai t-
z, q-z, p-y va da dudc céc t& chiic ndi tiéng nhu
Hiép hoi buong lién bang My (FHWA) [5], Vién
Nghién cttu dau My (API) [4] va cic t& chiic khac
kién nghi st dung. Do gidi han ctia bai bao, chi
tiét ly thuyét dudng cong t-z, -z, p-y, doc gia c6
thé tham khdo trong cdc tai liéu [4], [5].

Ross W.Bounlanger [6] kién nghi nén dung
cac nghién ciu cua Matlok, Resee, O’Neil cho
dat sét va Vijayvergiya, API cho dit cat, nhiing
duong cong chinh cua céac tac gia nay da dudc
Bounlanger hiéu chinh va dua vao phin mém
Opensees v6i caic md hinh vat liéu QzSim-
plel, PySimplel, TzSimplel. Chinh vi vdy trong
nghién cdu nay, tac gia st dung cac dudng cong
do Bounlanger kién nghi nhung phan tich dua
trén phan mém Sap2000.

2.2.2. Phdn tich dao dong khung phdng chiu tdi
trong dong ddt khi co xét dén tuwong tdc

vdi nén bang Sap2000
Phan mém Sap2000v16.0.0 dugc nhém tac
gia st dung d€ phan tich bai toan, d6i véi trudng

hop khong xét dén tuong tic v6i dat nén (FB-
Fix Base) cic coc dudc dinh nghia 14 céc phan ti
thanh ngam ciing tai mit phang mii coc (ngam
vao 16p d4 ciing). D6i véi trudng hop cé xét dén
tuong tac v6i dat nén (SSI), tuong tic gilta coc va
nén dit dugc thé hién bang cac phan ti tiép xic
di€ém “Link/Support” (Hinh 3). Kiéu ting x{f vat
liéu ctia mdi phan ti Iva chon 13 “Multi-linear
Elastic” cung véi duong p-y,t-z dudc tinh toan
theo muc 2.2.1.

Lnk/Suppait Tigs | Mullnes Elaste -|
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Hinh 3. Pinh nghia phan ti Link/Support trong
Sap2000v16.0.0.

3. Vi du tinh toan

3.1. 86 liéu tinh todn

Khung ph:fmg 3 nhip (6,5m; 6,5m; 6,5m) cla
nha 15 ting (mdi ting cao 3,3m; tang trét cao
4,5m) chiu tai trong dong dat. Cot c6 kich thudc
800x800mm, dam 250x700mm, dudc 1am tir bé
tong cot thép trong d6 bé tong c6 cAp do bén B25.
Moéng cong trinh ding coc khoan nhodi dudng
kinh 1,0m; st dung bé tong cip do bén B30; coc
xuyén qua 3 16p dat (16p 1: sét yéu day 8m; 16p
2: cat chat vua day 15m; 16p 3: cat chat day 7m),
miii coc ngam vao d4 cting, muc nudc ngam & do
sau -1m.

Dé danh gid anh hudng ctia do cing cta dat
nén dén dao dong, bai todn dudc phan tich véi
3 loai dat nén (SSI1, SSI2, SSI3) theo thy tu do
ciing ting dan nhu Bang 3.

S6 lidu vé tai trong cong trinh nhu 6 Bang 1.
Cong trinh x4y dung tai quan Son Tra - Pa Nang,
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tra phu luc [2], ta c6 thong s6 tinh todn cong trinh
nhu Bang 2.

Bang 1. S liéu tdi trong cong trinh

Tinh tii
Loai tii trong Ting 1 dén ting 14 Ting 15
Tinh tai phan bé do tuong (KN/m) 10,7 -
Tinh tai hinh thang do san truyén vao (kKN/m) 79,2 46,2
Tinh tai nitt ohip bién (kN) 164,1 82,5
Tinh tai nit nhip gita (kKN) 2970 173,3

Hoat tai

Loai tai trong Ting 1 dén ting 14 Ting 15
Hoat tai hinh thang do sén truyén vio (kKN/m) 21,6 9.9
Hoat tai nit (kN) 41,0 17,7

Bang 2. Cic thong _sé tinh todn cong trinh

Ty 56 /g 0,0918
Hé 56 tim quan trong 71 1,25
a./g 0,11475
Loai dt nén C
TB(s) 0,2
TC(s) 0,6
TD(s) 2
S 1,15
Hé s6 tmg xt q 3,9
B 0,2

Bang 3. S6 liéu dia chit trong cdc trudng hop thay d6i do
cling dit nén

Loai dat i . .
R Laop 1 Lép 2 Lép 3
nen
Sét yéu: 8m Cét chat vira:15m Cat chit:7m
SSI1 v=53Nm?, | v=17kNm?, 7= 19kN/m?,
5.=433+1,01z | p=32° @ =40°
Sét yéu: 8m Cat chat vira:15m Cat chit:7m
SS12 v=5.8kNm?, | v=18kN/m?, v = 20kN/m?,
8= 6,08+1,03z | p=34° 0=40°
Sét yéu: 8m Cit chat vira:15m Cat chit:7m
SSI3 v = 6,5kN/m?, v = 19kN/m?, v =21kN/m?,
8.=7,03+121z | 9=36° ©=40°

3.2. Xdy dung cdc duong cong quan hé giiia tdi
trong va chuyén vi coc

Két qua xdy dung cic dudng cong p-y, t-z
theo [6] dudc thé hién & ciac Hinh 1, Hinh 2 va
Hinh 3.

z
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Hinh 4. Pudng cong p-y tif dd sau 0,25m dén 29,75m
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Hinh 5. Budng cong t-z tit do sau 0,25m dén 29,75m

3.3. Cdc két qud

Tir cac s6 liéu va ly thuyét da néu, két hop
v6i phan mém Sap2000v16.0.0, tién hanh phan
tich bai todn trong cac trudng hop khong xét dén
tuong tic véi nén dat (FB) va c6 xét dén tuong
tac v6i dit nén (SSI). Céc két qua phan tich bao
gdm chu ky dao dong, chuyén vi dinh ctia cong
trinh dudc thé hién 6 cdc muc 3.3.1, 3.3.2.

3.3.1. Chu ky dao dong

T - chu ky dao dong khi khong xét dén SSI (
FB-Fix base).

T- chu ky dao dong khi xét SSI.

3.3.1.1. Su thay ddi chu ky dao dong khi ting
do cing dt nén

Thay ddi do6 cling dit nén theo thi tu ting dan
SSI1, SSI2, SSI3 ma van giit nguyén do ciing két
cAu bén trén. Ta c6 két qua chu ky dao dong nhu
6 Bang 4.

Bang 4. So sanh chu ky dao dong gitta m6 hinh FB va SSI
khi thay déi do ciing dit nén

T(s) T(s)

8811 SS12 SSI3 FB SSI1 | SSIZ | SSI3
6,17 4,72 4,02 2,87 | 2,15 1,64 1,40
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3.3.1.2. Su thay ddi chu ky dao dong khi ting
dd cing két cAu bén trén

Dé khong anh hudng dén ma tran khéi luong
lam thay d6i chu ky, viéc ting do cing dudc
thuc hién bang cach ting mo dun dan hdi va giit
nguyén tiét dién:

-Lan 1 : ting E 1én 2 lan.

- Lan 2: ting E 1én 3 1an.

Bang 5. So sanh chu ky dao dong gitta m6 hinh FB va SSI
khi thay d&i do cting két ciu bén trén

L - T
Lén ting T(s) T(s) =
dd cimg T
SSI1 | SSI2 | SSI3 FB SSI1 | SSI2 | SSI3
Tinl 500 | 443 | 351 | 2.03 | 205 | 2.18 | 113
Lin2 504 | 433 | 32 | 1,65 | 3.60 | 2,62 | 1,04
— o .

—m—sSi1

X\X\_x ssi2
——SSI3
‘\‘_\—’ ——FB

chuatang K

chukj (5)
VI

e e

tang K Ian 1 tang K lan 2

Hinh 6. D5 thi thé hién tbc do thay déi chu ky khi ting do
cling két cAu bén trén

3.3.1.2. Nhan xét vé su thay d6i chu ky dao
dong

Tur két qua phan tich chu ky dao dong, tic gia
c6 mot s6 nhan xét sau:

- Khi xét tuong tic gitta dit nén va két ciu
vao mo hinh tinh toan thi chu ki dao dong cua hé
két cAu sé ting 1én ding ké, ti 1é ting clia chu ky
tir 1,4 dén 2,15 1an (Bang 4).

- Khi thay ddi do cing dat nén theo chiéu ting
dan giit nguyén do cing két ciu bén trén thi chu
ky dao dong giam dan.

- Khi thay ddi do cing ctia két cAu bén trén
thi su thay ddi chu ky ctia mo6 hinh FB 1a nhanh
hon so v6i mo hinh SSI (d6 doc duong FB 12 16n
nhét) - Hinh 6

- Khi d0 cting ctia két cAu bén trén cang 16n
thi 4nh hudng ctia dat nén dén chu ky dao dong
cang dang ké (su thay d6i chu ky dao dong khi
ting K 1an 2 16n hon so véi lan 1) — Bang 5, Hinh
6.

3.3.2. Chuyén vi

3.3.2.1. Chuyén vi do dao dong tu do

Dua vao két qua phan tich dao dong tu do tir
phan mém Sap2000v16.0.0 ta c6 két qua dudc
thé hién & dd thi Hinh 7 va Hinh 8.

=&-5511
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—=55I13

Tang

—+—FB

0000 0.0200 0.0400 0.0600 0.0800 0.1000
Ux{m)

Hinh 7. Dang dao dong thi nhét (Mode 1)

—&-5511
5512
—=5513

—+—FB

00000 00200 00400 00600 00800  0.1000

Ux{m)

Hinh 8. Dang dao dong thi nhit (Mode 1) khi chap theo
chuyén vi diing 16n nhét

3.3.2.1. Chuyén vi dinh do tdi trong dong dat

Két qua phan tich dugc thé hién & Bang 6,
dd thi Hinh 9 va Hinh 10, trong d6 u 1a chuyén
vi dinh khi khong xét dén SSI ( FB-Fix base), ii-
chuyén vi dinh khi c6 xét dén SSI.
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u(mm) u(mm) %

SSIT | SSI2 | SSi3 FB SSIT | SSI2 | SSi3
267 144 115 70 3.81 | 2,05 | 1,64

Béng 6. So sanh chuyén vi diing giita mé hinh FB va SSI
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Hinh 9. Chuyén vi cdc tang do tai trong dong dat gay ra
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Hinh 10. Chuyén vi cic tang do tii trong dong dat giy ra
khi chap theo chuyén vi diing 16n nhét

3.3.2.3. Nhan xét vé chuyén vi

Tir két qua phan tich chuyén vi cia cic tang
do dao dong tu do va chuyén vi dinh do luc dong
dat tic dung 1én cong trinh, tic gid cé mot sb
nhan xét sau:

- Bbi véi dao dong tu do thi két qua phan tich
theo md hinh SSI tang 1€n so v6i mo hinh FB,
tuy nhién sy ting 13 khong déu giita cdc tang (cac
tang duéi ting cham hon so vé6i cédc tang trén) —
Hinh 7.

- Khi xét dén tuong tic véi nén dit chuyén vi
dinh do tai trong dong dat giy ra ting 1én dang ké
so v6i mo hinh ngam (ting tir 1,64 dén 3,81 1an)
—Béng 5. Tuy nhién chuyén vi tuong dbi gitta cac
tang trén 12 nho hon so véi cic ting dudi - Hinh
9, Hinh10.

- Khi ting do cting dat nén thi chuyén vi dinh
do tai trong dong dat gy ra giam dan (gidm tur
1,86 dén 2,32 1an) - Bang 6.

4. Két luan

Tit cac két qua phan tich, nhan xét di trinh
bay & trén, mot sd két luin dudc nhém tic gia
dua ra nhu sau khi phan tich thiét ké két cu 1a
khung nha cao tang chiu ti trong dong dat:

- So véi md hinh tinh todn khong xét dén su
tuong tic v6i dat nén (FB) thi mo hinh tinh todn
khi c6 xét dén su tuong tac giita cong trinh va nén
dat (SSI) c6 két qua thay déi dang ké, d6 1a chu
ky dao dong ting 1én, chuyén vi dinh do tdi trong
dong dit gay ra ting 1én. Diéu nay anh hudng
rat 16n dén thuc té lam viéc cta cong trinh, do
d6 ngudi 1am cong tac thiét ké can phai ké dén
su tuong tac giita cong trinh va nén dat khi phan
tich thiét k& nha cao tang.

- K&t qua phan tich theo mo hinh SSI phu
thuoc nhiéu vao cac thong sd do ciing dau vao
ctia két cAu bén trén, clia nén dat bén dudi, cu thé
nhu sau:

+ Clung mot do ciing cla két cAu bén trén thi
chu ky dao dong, chuyén vi dinh ctia cdng trinh
ti 1 nghich véi do cing ctia dat nén.

+ Cung mdt do ciing ctia dit nén, do cling ctia
két cAu bén trén cang 16n thi 4nh hudng clia dit
nén dén chu ky dao dong cang 16n.

- VAn dé tinh todn cong trinh chiu ti trong
dong dit ciing nhu tuong tdc gifta nén dat va
két cau (SSI) 1a vin dé phuc tap can tiép tuc
c6 nhiing nghién cttu d€ hoan thién phuong phéap
tinh toan sao cho phut hop véi su 1am viéc thuc té
cta cong trinh. Bai bdo méi dung lai & mo hinh
khung phang va can dugc tiép tuc md rong cho
bai toan khung khong gian, cin xét thém su thay
ddi clia gia téc cudng biic 1én moéng tii gia tdc
nen.
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Tém tit

Cic du 4n xdy dung thudng doi héi ngudn von dau tu 16n, ¢6 yéu cau ky thuat phic tap, va cé thoi gian thi cong dai. Viéc
quan ly cac du 4n mot cach hiéu qua 12 mot yéu cau thiét thuc ctia nganh xay dung tai Viét Nam. Nghién cifu trong bai bao
nay dé xuit ting dung phuong phap mé hinh héa bai todn tdi uu héa va tim 15i gidi bing phuong phap quy hoach tuyén
tinh. Trong phan minh hoa tinh toan, chiing t6i dua ra cac vi du vé cac bai todn c6 thé ing dung phuong phap quy hoach
tuyén tinh, bao gdbm: bai toan tim dudng di chuyén ngin nhét va bai toan 1ap tién d6 cho du 4n. Céc bai toan dugec md hinh
héa va gidi trén cong cu Excel Solver. Nghién ctiu cho thiy phuong phap quy hoach tuyén tinh 1a cong cu hiéu qua cho
viéc gidi cac bai todn tdi uu héa trong cong tic quan ly xay dung.

Tir khéa: Quén ly du 4n xay dung; Quy hoach tuyén tinh; T6i uu héa; M6 hinh héa; Excel Solver.

Abstract

Construction projects generally demand large investment cost, complex technical requirements, and long construction
time. Effective management of construction project is a critical need of Vietnamese construction industry. This study
proposes applying linear programming method in solving optimization problem within the field of construction project
management. To illustrate the method, two case studies are presented: the shortest path finding and the project schedule
planning. All problems are conveniently solved via the Excel Solver tool. The research finding shows that linear program-
ming is an effective and easy-to-use tool for solving optimization problems in construction management.
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1. Dit van dé

Du 4n xay dung 12 mot chudi cdc hoat dong
dic thu, phic tap, va mang tinh két nbi v6i nhau
nham hoan thanh mdt muc tiéu trong mot thdi
gian cu thé, trong ngan sdch gidi han, va theo cac
chudn muc ky thuat khit khe [1]. Do d6, cac du
an xay dung dudc dac trung bdi tinh phic tap,
c6 thdi gian hoan thanh dai, va hao tén chi phi
16n. Thém vao d6, qua trinh phét trién clia cac
du 4n xay dung thudng bao gém nhiéu giai doan
ma trong mbi giai doan c6 nhitng yéu cau chuyén
mon khac nhau, két qua phan tich/tinh todn ctia
giai doan trudc 12 cic thong s6 dau vao cla giai
doan tiép sau.

Trong mdt thi trudng xay dung cd tinh phiic
tap va muc do canh tranh cao, su thanh bai ctua
mot doanh nghiép xay dung phu thudc rit 16n
vao kha niang quan ly cac du an [2]. Hau qua
clia viéc quan ly kém sé din dén nhiing tdc hai
ca vé miit tai chinh 14n tién do cla cdc du 4n xay
dung. Thém vao d6, diéu kién khéic biét vé cong
trudng va su trién khai thi cong khién cho céc
cong trinh xdy dung ludn cé nhitng yéu t6 mdi,
tinh chat phtc tap, bt dinh, va khong dong nhét.
Do d6, cong tac quan ly cac du an xay dung luon
doi héi nhiing cong cu méi nham nang cao hiéu
qua cua qua trinh thyc hién du an [3].

V6i muc dich nang cao hiéu qua cia cong tac
quan ly, cac khau hoac cong doan trong qua trinh
quan ly du 4n c6 thé dugc mo hinh hoéa, phan
tich dua trén ban chét ctia van dé va ciing véi céac
phuong phdp toan hoc. Céc nghién ctiu trén thé
gidi cing nhu & Viét Nam da ching té cdc vin dé
phuc tap trong cac giai doan cia dy an xay dung
c6 thé dugc mo hinh hoéa va tim ra 10i gidi sat v6i
thuc té. Cac van dé trong quan ly du 4n da dugc
dé xuit va gidi quyét c6 tinh da dang cao va c6
thé ducc ké dén nhu cac bai toan vé tbi uu héa
tién do [4, 5], diéu hoa tai nguyén [6, 7], bd tri
nhan luc [8, 9], van chuyén tai nguyén [10], toi
uu hiéu qué tai chinh/dong tién [11], bd tri co s&
vat chét trong cong truong [12, 13], tdi uu qua
trinh xay dung dudng ham [14].

Trong nghién ctu nay, chiing t6i khao sat
ting dung ctia phuong phap quy hoach tuyén tinh
trong quéan ly du 4n, véi hai ting dung cu thé trong
vin dé tim duong ngan nhét va lap tién do cho

du 4n tuyén tinh. Cac bai toan dudc mo ta, thiét
14p mo hinh toan hoc va giai bang thuét todn quy
hoach tuyén tinh trén cong cu Excel Solver. Céc
phan tiép sau cia bai bdo dudc trinh by nhu sau:
phan 2 trinh by phuong phip nghién ciu, cic
bai toan dugc mo hinh héa trong phan 3, két qua
tinh todn dugc dua ra trong phan tiép sau, va cic
két luan ctia nghién ctiu dugc cho trong phan cubi
cung cia nghién ctiu.

2. Phuong phap nghién ciu

2.1. M6 hinh héa bai todn t6i wu héa

Mot bai toan tbi vu hda téng quat c6 thé duge
mo hinh héa nhu sau [15]:

Tim Min. cua ham f(x), trong do:

f(x1, x2,...,x9),d=1,2,...,D (1)

Bai toan chiu cac rang budc sau:

8/(x1,x2,...,x5) < 0,d = 1,2,...,D,q =
1,2,...,M (2)

h,(xl,xz,...,xd) = O,d = 1,2,...,D,r =
1,2,...,N(3)

xs <x4 < xg 4)

Trong do,f(xy, x2,...,x;) 12 ham muc tiéu.
X1, X2, ..., Xg dudc goi la céac bién sb thiét ké.
8q(X1, X0, ..., Xg) Va hy(x1, X,. .., Xg) 1a cac rang
budc ma mot phuong 4n lua chon can phai thoéa
man. 13 cac cin trén va cin dudi cda bién thiét
ké x,. D 12 s6 lugng bién s6 thiét k&. M va N lan
luot 1a s6 lugng rang budc bit dang thifc va dang
thuc.

2.2. Phuong phdp quy hoach tuyén tinh

Quy hoach tuyén tinh (linear programming)
la mdt linh vuc quan trong trong toan hoc [16].
Quy hoach tuyén tinh ¢6 ddi tuong 12 cac bai todn
t6i uu héa ma trong d6 ham muc tiéu va cic diéu
kién rang budc déu 1a cac phuong trinh hoic bt
dang thic & dang bac nhit. Trong cic bai toan
dang ndy, mién gidi han ctia bai todn (dudc xac
dinh bdi cac diéu kién rang budc) 12 mot khong
gian gidi han bdi cic dudng thang (trong 2D)
ho#ic cdc mit phang (3D), hay siéu mit phang
(khong gian nhiéu chiéu). Him muc tiéu tuyén
tinh c6 dang nhu sau:

f(x) =ax; +axx; + ... +apxp (5)

trong d6 D 1a s6 luong bién s6 thiét ké can
tim.
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Hinh 1. Bai toan quy hoach tuyén tinh

Muc tiéu ctia bai todn la tim mot diém trén
khong gian bi gidi han bdi cac rang budc ma tai
dé ham f(x) c6 gia tri nhd nhat véi bai todn tim
Min (hodc 16n nhat véi bai toan tim Max) (xem
Hinh 1). Néu bai to4an c6 mién hop 1é khac tap
rong, ta s& luon tim dudc it nhit mot diém thoa
man cdc yéu cau clia bai todn va dat gia tri mong
mudn v6i haim muc tiéu. Ddi v6i cac bai todn quy
mo nhé c6 s6 lugng bién sé nhd hon hoic bang 3,
phuong phap hinh hoc c6 thé dudc st dung. Db6i
vGi cac bai toan quy mo 16n va phiic tap, phuong
phdp don hinh hoiic cdc phuong phap sb dugc st
dung mot cach rat hiéu qua. Trong nghién ciu
nay, chung tdi st dung phuong phap don hinh
(Simplex Method) v6i cong cu Excel Solver.

3. Mo hinh hoa bai toan
3.1. Vidn dé tim dwong ngdn nhdt

Bai toan tim dudng ngin nhit hay lap ké
hoach di chuyén dugc bat gip rong rai trong quan
tri doanh nghiép néi chung [17] va trong quan ly
du an ndi riéng. Trong linh vuc quan ly du an,
chiing t6i dé cap t6i mot ung dung cu thé trong
viéc 1ap ké hoach di chuyén cho mot ngudi thanh
tra xay dung. Bdi canh clia bai todn dudc cho nhu
sau (Hinh 2):

e Ngudi thanh tra chiu trach nhiém giam sat
X cong trinh.

e Mbi cong trinh dudc bb tri tai cac dia diém
cach xa nhau.

e Ngudi thanh tra xuét phat tif tru s3, di thim
1an Iudt mdi cong trinh mdt 1an va quay vé dia
di€m ban dau.

Béng 1. Ma tran chi phi di chuyén C

Tru s¢& CT1 CTD
Tru 56 Ci.2 Cip+
CT1 Ca1 C2.p+1
CTD Cp.1 Cp2 Cp, D+

Hinh 2. Bai toan tim dutng di ngan nhét

V6i dit liéu vé khodng cach gifia cdc dia diém
cho trong ma tran C (Bang 1), muc tiéu cua bai
toan 1 tim dudng di ngan tif tru sd dén cac cong
trinh va quay vé sao cho chi phi di lai tif tru s6 t6i
cdc cong trinh 12 nhd nhat. Trong Bang 1, C(i,j)
12 chi phi (hay khoang cach) ti dia diém i t6i dia
diém j. Thém vao dé, cic rang budc vé dudng di
va tinh khong 1ip lai clia cdc cic dia diém can
phai dugc thda man. Van dé t6i uu héa dugc thiét
1ap nhu sau:

3.1.1. Bién thiét ké

Céc bién thiét k& ctia bai toan 1a cac thanh
phan clia ma tran thd tu di chuyén T tif tru s&
dén céc cong trinh (xem Béang 2). Trong Bang 2,
cac tru s va cong trinh tuong Gng véi cac hang
va cac cOt cia ma tran. Trong d6, T(i,j) = 1cd y
nghia 12 ngudi thanh tra sé di chuyén tir dia diém
i dén dia diém j trén ban do.
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Béng 2. Ma tran thif tu di chuyén T

Tru s¢& CT1 CTD
Tru s& 0 1 0 0
CT1 0 0 1 0
CTD 1 0 0 0

3.1.2. Cdc rang budc

Bai todn gom céc rang budc sau:

Ngudi thanh tra phai di thim tit ca cic cong
trinh diing 1 1an va tré vé tru s6, do d6: Tong clia
tung cot bﬁng 1: ZiDzl T;; =1(6)

Tong ctia ting hang bang 1: 32, T;; = 1 (7)

. ("mg trinh
Hinh 3. Giai phap véi vong 1ap ndi bd (subtour)

Dé tranh thuit todn tim ra giai phap trong do
nguoi thanh tra gitt nguyén mot vi tri, T(1,i) =0 la
khong dugc phép, do do, ta dit C(i,i) = mot s6 vo
cung 16n (vi du 10%). Thém vao do, cic vong lip
ndi bd (subtour) la khong dugc phép (xem Hinh
3). Loi giai ctia bai toan phai khong dudc ton tai
céc vong 1dp ndi bo do phai théa man diéu kién
12 ngudi thanh tra xuét phét tii tru s8, di thim lan
lugt mdi cong trinh mot 1an va quay vé dia diém
ban dau.

3.1.3. Ham Muc Tiéu

Dé thiét 1ap ham muc tiéu ctia bai todn, thong
s6 vé khoang céch tif tru s& dén mdi cong trinh
dudc cho trong ma tran khoang cach (xem Bang
1). Tong khodng céch di chuyén clia ngudi thanh
tra dugdc cho trong cong thic sau:

f=22 27 TiyxCi; (8)

3.2. Vdn aé ldp tién do cho du dn tuyén tinh

Phuong phdp lap tién do tuyén tinh (linear
scheduling) 12 mot phuong phap t6 chiic (bao
gdm bd tri va sap xép) viéc thuc hién cic cong
viéc trong thuc hién dy an c6 céac cong tac lap di
lap lai (repetitive activities) [18, 19]. Loai du an
co cac cong tac lap di lap lai trong cong nghiép
xdy dung bao gdom: du 4n xay nha cao tang, lam
duong, lam cau, xay dap, va lap dit dudng 6ng
dan/thodt nudc (xem Hinh 4) [20-23].

Hinh 4. Cac du an c6 céc cong tac 1dp di 1dp lai: (a) nha cao
tang, (b) lip dit dudng dng, (c) xay dép, va (d) lam dudng

Trong tién dd tuyén tinh, cic cong viéc co
cing mot tinh chit chuyén mon trong cic géi
cong viéc khac nhau dugc gom lai dé€ giao cho
tiing t& ddi nhan Iuc véi bién ché ¢b dinh, st dung
mot s6 lugng may méc 6n dinh, thuc hién tuan tu
theo thoi gian 1an lugt tit g6i cong viéc ndy sang
g6i cong viéc khac nhung chi trén nhitng phan
viéc theo diing chuyén mon ctia t6 doi do [1, 24].
Cong viéc thuc hién theo t6 doi co su thuc hién
tuan tu theo thdi gian c6 thé 1a khong lién tuc
hoac lién tuc.

Nhiing t6 doi chuyén nghiép nay c6 bién ché
tuong dbi 6n dinh, it dugc thay ddi trong qud
trinh thuc hién cong viéc chuyén mon tu phan
doan cong viéc tron goi nay sang phan doan cong
vi€c tron gbi khac [25]. Thém vao do, qua trinh
thuc hién mdi cong tac chuyén mon tuin tu tir
phan doan nay sang phan doan khic c6 thé la
gian doan vé thdi gian hoic lién tuc vé thdi gian.
Viéc lap tién do cho cac du 4n tuyén tinh can thoa
man cic yéu cau vé tién dd gilta cic cong tac véi
nhau va gitta cac phan khu trong mdi cong tac.
Bai toan 14p tién do cho cic du 4n tuyén tinh dugc
md hinh hoéa nhu sau:

3.2.1. Bién thiét ké

Dé thiét 1ap tién do cho du 4n, ta can xdc
dinh thdi di€ém bat dau thi cong ctia tiing cong tic
trong tliing phan doan. Do d6, thdi diém bat dau
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thi cong dudc xem 1a cdc bién sb ciia bai toan.
Thoi diém bat diu thi cong clia cong tac thi i
dugc ky hiéu 1a ST;. Theo quy udc, thdi diém
khéi du ctia cong tac thif nhit & phan doan dau
tién S T11 =0.

3.2.2. Cdc rang budéc

Do viéc 1ap tién do cho cic du an tuyén tinh
can théa min cdc yéu cau vé tién do giita céc
cong tac v4i nhau va gitta cic phan khu trong
mdi cong tac, ta c6 hai loai rang budc sau:

e Rang budc gitia cac cong tac v6i nhau:

ST]‘ ZST,'+D,'+L,']' (9)

Trong d6, D; la thdi gian thi cong cua cong
tac i. Cong tac j dugc tién hanh sau khi cong tac
i dugc thi cong xong. L;; 1a gian doan vé mit thoi
gian gitta 2 cong taci vaj.

e Rang budc gitia cac phan doan trong cung
mot cOng tac:

STy 2 STi, + Diy + Liay (10)

Trong do, D;, la thdi gian thi cong cia phan
doan a cong tac i. Phan doan b dudc tién hanh
sau khi phan doan b dugc thi cong xong. L, la
gian doan vé mit thdi gian giita 2 phan doan cia
cong tac i.

3.2.3. Ham Muc Tiéu:

Cac cong tac va cac phan doan trong tung
cong tac dudc bat dau sém nhét cé thé. Do do,
ham muc ti€u cua bai toan dugc cho nhu sau:

A B

f=2 28T (1)

i=1 j=1

Trong d6 A va B 1an ludt 12 s6 cong tac trong
du 4n va sb phan doan trong mdi cong tac.

4. Két qua tinh toan

4.1. Tbi wu hoa bai todn ldp ké hoach di chuyén

Trong muc nay cia bai bao, mdt bai toan 1ap
ké hoach di chuyén cho ngudi thanh tra xay dung
v6i 1 tru s6 (P1) va 7 cong trinh (P2 dén P8) dudc
thiét 1ap va giai bang phuong phap Simplex. Dit
liéu vé khodng cich giita cac diém can di chuyén
dén dugc cho trong Hinh 5.

Pl P2 3 P4 P5 P6 P7 P8
Pl 1.00E+05 13 50 10 17 20 49 17
P2 32 L.OOE+05 14 42 33 41 20 12
P3 35 36 1.00E+05 31 31 15 36 24
P4 35 29 39 L.O0E+05 11 42 26 41
P5 28 13 49 33 1.00E+03 31 50 37
P6 15 42 29 32 18 L.OOE+05 44 35
P7 15 35 20 35 30 18 1.00E+05 17
Pg 14 25 10 33 40 47 19 1.00E+05

Hinh 5. Ma tran khoang cach C

Giai bing thuat toan Simplex 1in thd nhét
xuat hién 1 subtour: 1 —4 — 7 — 1 (Hinh 6a). Do
d6 ta thém 1 rang budc d€ khtt subtour:

T, 4)+TA&NH+T(,1)<2(12)
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Hinh 6. Ma tran T dudc t6i vu héa: (a) C6 subtour va (b)
Khong c6 subtour

Sau khi kht subtour, két qua tdi vu dudc cho
trong Hinh 6b, tuong tng véi thd tu di chuyén
nhusau:1 >4 —>5-52—-58—-53->57-56—>
1.

4.2. Toi uu hoa bai todn ldp tién dé cho duw dn
tuyén tinh

Trong phan nay cta bai bdo, mot du 4n thi
cong lap dat duong 6ng nudc dudc lap tién do
bang phuong phap quy hoach tuyén tinh. Dy 4n
co 8 cong tac va dudc chia lam 6 phan khu. Thoi
gian thi cong ctia mdi phan khu, ciing nhu mbi
lién hé vé tién do giita cdc cong tic cho trong
Bang 3. Két qua tinh toan 1ap tién do ctia du 4n
dugc cho trong Hinh 7.

Bang 3. Thong s6 ctia du an

Thoi gian
Cong tac Tén cong tac I&g; :f_? méith}:hcéf:nn&goan
(ngay)
1 Preconstruction survey Khao sat thuc dia 1
2 Clearing and grading Don dep cong trrdong 1 1
3 Trenching Dio rinh 2 2
4 Pipe stringing Xép ong 3 1
5 ‘Welding and coating pipe Han 6ng 4 3
6 Lowering pipe in and backfilling Ha éng va san lip SFS+1 1
7 Testing Thir éng 6FS + 1 1
8 2

Restoration Khoi phuc canh quan 7
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Station

Hinh 7. Két qua lap tién do ctia du dn

Trong Hinh 7, truc hoanh (Station) hién thi
céac phan doan cta du 4n, truc tung (Time) hién
thi thoi gian thi cong. Thdi gian thi cong cua ca
du 4n 14 29 ngay. Két qua trén do thi cho thiy tién
dd duogc 1ap ra thda man tt ca cac yéu cau vé thai
gian thi cong ting phan doan, th tu thi cong, va
céc gidn doan vé miit thoi gian.

5. Két luan

Trong bai bdo nay, cac tac gia khao sat ing
dung ctia phuong phap quy hoach tuyén tinh vé6i
ting dung trong linh vuc quan ly du an xay dung.
Hai vi du cu thé vé van dé 1ap ké hoach di chuyén
va lap tién do cho du 4n tuyén tinh da dudc dién
ta, mo hinh héa, va giai bang phuong phap quy
hoach tuyén tinh vé6i cong cu Excel Solver. Két
qua tinh todn cho thiy quy hoach tuyén tinh c6
thé gitip giai ra dudc két qua tbi uu mot cich
nhanh chéng va théa man tit ci cdc rang budc
ctia bai toan. Do dd, cac van dé khéc trong quan
ly du 4n xay dung ciing c6 thé dugc mo hinh héa
va giai mot cach hiéu qua bang cong cu Excel
Solver. Hudng nghién ciu tiép theo clia bai bao
bao gdm khao sit ing dung ctia phuong phap
quy hoach tuyén tinh ddi vé6i cac vin dé tdi uu
héa khac trong nganh xay dung (t6i uu héa két
cAu, lua chon du 4n, bd tri mit bang thi cong,. . .)
va nghién ctiu cac phuong phéap khac (thuat toan
di truyén, phuong phap s6) dé giai quyét cac bai
todn quy hoach phi tuyén trong quan ly xay dung.
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Tém tat

Trén cd sG thu thap cdc tai ligu, nghién cttu thyc nghiém vé d bén khang nén mot truc & trang thai kho va chi s6 RQD ciia
154 mau d4 phién sericite, hé tang A Vuong trén dia ban thanh pho Pa Nang, chuing t6i tién hanh xac 1ap lién hé tuong
quan hdi qui gifta hai dai lugng nay nham phuc vu cong tic kiém tra, ciing nhu dién dich cdc chi tiéu co ly trong thanh
tao nay, dc biét la nhing cong trinh c6 qui m6 16n, st dung giai phap mong siu hodc lam mdi trudng cho céc cong trinh
ngam.

Tir khéa: Tuong quan hoi qui, do bén khang nén, RQD, Pa Néng, d4 phién sericite, hé ting A Vuong.
Abstract

Based on collected data, experimental research on the unaxial unconfined compressive resistance of 154 samples of
sericite schist belonging to A Vuong formation in Da Nang city, we establish the recurrence correlation of these two
quantities in order to serve inspecting works, as well as explain the physical — mechanical parameters of this formation as
well, especially with large scale constructions, use deep foundation or make environment for underground structures.
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1. Dit vin dé

Thanh phd Pa Ning c6 toc do phit trién co sé
ha tang thuoc loai nhanh nhit Viét Nam. Nhiing
cong trinh da trién khai xay dung qui mo 16n c6
thé k& dén nhu: Cau Rong, Cau Tran Thi Ly, Cau
Nguyén Tri Phuong, Cau vudt khac miic Ngi ba
Hué, Toa nha Blooming Tower, Trung tim hanh
chinh thanh phé Da Ning, Khich san Novotel;
Khu d6 thi cao cip Vinacapital (Azura), Ngin
hang TMCP Cobng thuong Viét Nam, Ngan hang
SCB, Pba Nang Center, Khach san Bach D.:?mg,
v.v. Bén canh dé la hang loat dy 4n qui md 16n
khdc dang chuén bi trién khai nhu: EVN land-
Harmony Tower; IMO Han River, Olalani Ris-
erside Tower, BIDV Tower, Cuc Hai quan thanh
ph6 Da Nﬁng, D’evelyn Tower, Meridian Tower,
Golden Square, Khu dé thi Pa Phuéc v.v. Hau
hét cac du an déu tap trung & khu vuc phia Pong
Pa Ning, doc theo bd bién va song Han va st
dung giai phap méng sau (méng coc) cam vao da
phién sericite ctia hé ting A Vuong.

Khu vuc Pa Ning nam trong d6i xo dung
luc dia-luc dia Pa Ning-Tha Khet (Lao) (Phan
Truong Thi, 1995) [6], trong ndi bo ddi cd
céc thanh tao tram tich luc nguyén, luc nguyén
cacbonat ctia hé tang Tan Lam (D, tl), Long Dai
(O3 — S1d) va A Vuong (e,—0;—av) 10 ra § ria
phia TAy va chiém trén mot nta dién tich khu
vuc Pa Ning. Phan phia Pong bi pha bdi céc
tram tich Pé T, do6i noi 16 da hoa cla hé ting
Ngii Hanh Son (C-Pnhs). Ngoai ra, Pa Nang con
nam & vi tri gin nhu gidp ranh véi dia khdi Kon
Tum & phia Tay Nam va dai u6n nép Trudng Son
& phia Bac nén c6 cac hoat dong magma phong
phu nhu cac phuc hé Pai Loc (GaD dl), Hai Van
(GaTshv), Ba Na (G[K; — P]bn),... [5] (hinh 1).

Hinh 1. So d6 dia chit khu vuc thanh phd Pa Nang

Tuy vy, theo céc tai liéu dia chit thu thap
dugc va tir thuc tién khéo sét cho thiy, phan 16n
& khu vuc phia Pong va Pong Nam Da Ning,
phan duéi 16p phi Dé Ti déu bat gip tang da gbc
c6 tudi Cambri-Ordovic sém, thudc hé ting A
Vuong véi thanh phan 13: d4 phién sericite-thach
anh, d4 phién sericite-clorit xen da phién sét, it
hon 1a cat két dang quartzit, thiu kinh da hoa,
phd bién nhit 1 d4 phién sericite-thach anh. Pay
12 thanh tao dudc st dung 1am nén céc cdng trinh
cho giai phdp méng sau & khu vuc ven bién Da
Nang.

VAn biét rang, v6i cong nghé va thiét bi khoan
lay 16i hién c6 & nudc ta hién nay, ma chi dua
vao ti 18 lay 156i trén 10cm dé danh gia chi s6
RQD, r6 rang s€ c6 mic do tin cdy khong cao.
Tuy nhién, nham phac hoa mot bic tranh tong
quan vé chi s6 RQD va dd bén khang nén kho
theo thuc nghiém, viéc nghién ctiu xac 1ap lién
hé tuong quan hoi qui gitta 2 thong sb trén trong
thanh tao d4 phién cta hé tang A Vuong, khong
nhiing gidp cho cdc nha thiét ké c6 sb liéu tinh
todn, ma con c6 y nghia trong cong tac kiém tra,
dién dich céc thong tin dia chit cong trinh phuc
vu thiét ké n6i chung.

2. Khai quat vé dé bén khang nén va chi sb
RQD cua da citng

Chiing ta déu biét, do chit clia dat da 1a tinh
chat chdng lai su pha huy va bién dang du 16n
dudi tac dung cua tai trong ma khong bi pha hoai.
Do chit cta da cing duge dinh gid bang stc
khang nén, khiang kéo va khang ubn (chéng cat
tic thoi). Tuy vay trong bao cdo nay, ching toi



72 Nguyén Hoang Giang va cong su / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tan 3(22) (2017) 70-83

chi dé cap dén cudng d6 khang nén clia da. Luc
khang nén Rn la kha ning chéng nén v3 trong
diéu kién né hong ciia d khi chiu tic dung cla
luc nén v4 tic thdi va dudc tinh theo biéu thic:

R, = B kG /em?(1)

Trong d6 P, la gid tri luc nén v6 cuc dai
khi miu bi v don hoidc khi bién dang Ah=10-
15% chiéu cao h d6i véi mau bi vd déo (kG); F
1a dién tich bé mit chiu nén ctia mau (cm?).

Hién nay, cic mau thi nghiém cudng do
nén mot truc dudc tién hanh theo TCVN 7572-
10:2006. Trong nghién cifu nay, mau dudc iy tur
trong cdc 16i khoan c6 dudng kinh thay ddi tir 50
dén 110 mm, trudc khi thi nghiém phai gia cong
mau sao cho chiéu cao bang dudng kinh (h=d)
vGi hai mat day song song vdi nhau va dudc mai
phang, khong c6 vét vd trén mit hoic tién hanh
capping mau (tao phang bé mit) bang luu huynh
(hinh 2).

Hinh 2. MAu d4 phién trudc khi thi nghiém x4c dinh cuong
do khang nén

Cudng do khang nén cla bat ky mot loai da
cling nao ciing ¢6 nhiéu yéu t6 anh hudng khac
nhau, trong dé, thanh phan khoang vt ctia céc
hat tinh thé ciu tao d4; dic diém kién tric-ciu
tao ctia da; mic do nut né-phong hoa cliing nhu
dd 4m cha dd quyét dinh cuong do khiang nén
clia da. Nghién cifu cdc tinh chit vé do chit cla
da cting n6i chung va cuong do khang nén cua da
nham phuc vu cho thiét ké cac cong trinh dit trén
da, lya chon bién phap thi cong cong trinh thich
hop ciing nhu khai dao d4, dong thdi cung cip sb
liéu d€ lua chon loai d4 1am vat liéu xay dung.

Hinh 3. MAu d4 phién sau khi thi nghiém x4c dinh cudng
dd khang nén

Nhim phuc vu thiét ké va thi cong cdc cong
trinh ngdm, nhiéu nim gan day ching ta da tiép
can v6i mot s6 hé théng phan loai khdi da dudc
stt dung & cac nuSc Au-My nhu: hé théng RQD
(Rock Quality Designation), RMR (Rock Mass
Rating) vad Q (Q system). Trong d6, hé théng
RQD, Q dugc nhac dén kha nhiéu trong céc cong
trinh nghién ctu va dugc ung dung kha rong
trong thuc tién san xuit. RQD ciing 12 mot trong
nhiing chi s6 dudc st dung d& danh gid do 6n
dinh cua da cing nut né trong phuong phap chi
s6 chit luong Q (cta Vién Dia ky thuat Na Uy)
cung véi dic di€ém, miic do niit né, do siing nudc
va trang thai ting suit tdc dung 1én dit d4. Chi s6
RQD do D.U.Deere dé xuit nim 1964, 1a ty s6
tinh theo phan trim giita tdng chiéu dai cdc doan
16i d4 c6 chiéu dai tr 100mm tré 1én doc theo
dudng tim 16i v6i tdng chiéu dai doan da khoan
qua (chiéu dai doan da khoan qua tif khodng 2.5 -
3m). Pay la thong s danh gid vé hang chét lugng
cua da va dudc xac dinh theo cong thic (2):

100 5 1;

ROD = ——,% (2)

Trong d6 [; 1a cac 16i d4 c6 chiéu dai khong
nhd hon 100mm, L 13 tdng chiéu dai doan da
khoan qua. Mau dé x4c dinh RQD phai c6 dudng
kinh >50mm, tot nhit 1a 85mm. Trong tiéu chuin
ASTM (My¥), BS (Anh) bat budc phai danh gia
RQD khi khoan trong da ctiing, mac du muc do
chinh x4c ctia chi sd nay con phu thudc vao rat
nhiéu yéu tb, dic biét 1a cong nghé va thiét bi
khoan ciing nhu phuong phdp khoan. Dya vao
chi s6 RQD ngudi ta chia da ra 1am cac miic do
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t6t xAu khac nhau: RQD > 90%: d4 cuc tdt; RQD
=90 - 75%: da tot; RQD =75 - 50%: da tot trung
binh; RQD = 50 - 25%: da xiu; RQD <25%: da
rat xau.

3. Pic diém dia chit cong trinh cia thanh tao
A Vuong khu vuce Pa Nang

Thanh tao Paleozoi nay c6 tudi Cambri-
Ordovic, dugc xép vao hé ting A Vuong (Tran
Diic Luong & Nguyén Xuéin Bao, 1988) [5]. Mit
cat chudn 19 ra doc thung ling sdéng A Vuong,
huyén Bong Giang, tinh Quang Nam, cach thanh
phd Pa Ning khoang 50km vé phia Tay. Hé tang
néu trén gdm cdc trAm tich luc nguyén xen céc
thiu kinh hoic 16p méng phun trao mafic, silic,
d4 phién den giau vat chit than doi khi gip thiu
kinh cudi két, da voi hoa hod. Cac da ctia hé ting
A Vuong bi bién chit khong déu & nhiéu miic do
khac nhau. Bé day cta hé ting A Vuong khoang
3000-4000m [5]. Trong khu vuc Da Néang, cac da
hé ting A Vuong dugc chia thanh 3 phu hé [5]:

Phu hé tang dudi (e- Oav;): Thanh phan
thach hoc chii yéu 1a d4 phién sericite - thach anh,
d4 phién mica, d4 phién sericite - clorit, xen 16p
mdng da phién sét mau den giau vat chit than,
thiu kinh d4 phién luc, 16p méng cat két dang
quarzit mau xam. Cac da phéan 16p mong dang
soc, bi vi udn nép, phan bd & ria Nam thanh phd
Pa Ning.

Phu hé tang giita (€- Oav,): Thanh phan da
dang gdm cat két dang quarzit, phién sericite,
phién sét dang vi 16p, dd phién thach anh —
sericite — clorit, d4 phién silic, d4 phién thach anh
- felspat - sericite. Pa phan 16p dang soc dai, phat
trién vi uén nép, phan bd & Hoa Vang va doc dut
giy Pong Bic - Tay Nam.

Phu hé tang trén (- O avs): Thanh phan chi
yéu l1a da phién sericite - thach anh, d4 phién
sericite - clorit, xen kep cic 16p méng cat két
quarzit, cac thau kinh d4 hoa mau xam dén xam
sang, da hoa soc dai xam den, da phién sericite
- carbonat xen 16p moéng cat két quarzit. Pay 1a
thanh tao bat gip trong hau hét ciac hé khoan
kh4o sat & khu vuc phia Pong thanh phd Da
Ning va bi phii hoan toan bdi tram tich Dé td.
Dic trung clia ting d4 méng nay c6 thé phan
thanh céc déi sau:

- Déi 1: 1a phan trén bi phong hod manh,
phan 16n khodng vat nguyén sinh bién ddi thanh
khodng vat sét, nhung van nguyén nhiing dic
diém vé kién triic, cAu tao ctia d4 me. Do tic dung
ria tréi manh nén da trd nén x6p nhe, sang mau
hon so véi mau da tudi. Khi khoan, da bi pha huy
va bién thanh sét pha, c4t pha 14n nhiéu dim san
con sét lai. Néu ¢ trong 16i khoan, thi cac da do
¢6 thé bép vun, mém bd. Do c6 céc tinh chit co
ly nhu d4t nén khong danh gia dugc chi s6 RQD
va khong thi nghiém xac dinh dugc do bén khang
nén kho.

- Béi 2: da bi nit né manh, phong hoa trung
binh thudc loai d4 niia cing v6i do bén khing
nén kho thay ddi trong pham vi rong R¢=94-493
KG/cm?, trung binh 208 KG/cm?; chi s6 RQD=8-
45%, trung binh 17%, chit lugng da thudc loai
rit x4u (bang 1a).

Bang 1. Gid tri R* va RQD cia d6i 2, hé ting A Vuong

POI 2
RQD (%) RX(KG/em?)
45 (Max) 493
8 (Min) 04
17 (TB) 208

- b6i 3: da nut né trung binh, phong hoa
nhe, da van gilt dugc dic diém clia da tuoi, trén
bé mit khe nit cé nhiing vét bam ciia oxit sat.
Trong d6i nay, do bén khang nén kho tuong dbi
on dinh, nhung chi s6 RQD lai thay ddi trong
pham vi rong va c6 thé phan thanh 2 phu ddi:
phan trén gém da nita cing xen da cing véi
Rt =328-842 KG/cm?, trung binh 451 KG/cm?;
RQD=30-50%, trung binh 39%, chit luong di
thudc loai x4u; phan dudi thudc loai da cling xen
ntia cing véi RY =477-847 KG/cm?, trung binh
630 KG/cm?; RQD=52-70%, trung binh 66 %,
chit luong da thudc loai trung binh (bang 1b).
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Bang 2. Gia tri R* va RQD ctia d6i 3,hé tang A Vuong

PoI 3
Phu déi 3a Phu déi 3b
RQD (%) R.MKG/em?) RQD (%) R.{KG/cm?)
50 (Max) 842 70 847
30 (Min) 328 52 477
39 (TB) 451 66 630

- D6i 4: d4 tuoi nguyén khobi, it nit né (Fresh,
ISRM), tuong duong véi déi I1IB theo phan ddi vo
phong hoa clia Tong cong ty dién Ivc Viét Nam.
Déi nay thudc loai d4 ciing, c6 dd bén khang nén
kho va chi s6 RQD khé cao va tuong dbi 6n dinh,
v6i R = 802 - 1465 kG/cm?, trung binh 1241
KG/cm?; RQD =75 - 90%, trung binh 75%, chét
lugng d4 thudc loai tot (bang 1c).

Bing 3. Gid tri R} va RQD ciia d6i 4, h¢ tang A Vuong

POl 4
RQD (%) REHKG/em?)
90 (Max) 1465
75 (Min) 802
85 (TB) 1241

4. Lap phuong trinh lién hé twong quan hoi
qui

Lién hé tuong quan giita cdc tinh chét co 1y
ctia dat nén ciing nhu giita cac thong tin dia chat
cong trinh véi nhau thudng 1a tuong quan théng
ké, tic 1a ting v6i mot gia tri cla tinh chét co
ly ny hodc mot toa do khong gian thi c6 nhiéu
gia tri cta tinh chit co ly khac. D& xac lap lién
hé tuong quan théng ké, ngudi ta tién hanh xac
dinh gia tri trung binh y; va X; cua ting khoang
bién thién ham s6 ciing nhu bién sb. Tir cic gid
tri trung binh ctia cdc khodng bién thién do, tién
hanh xdc 1ap phuong trinh lién hé tuong quan va
dugc goi 12 phuong trinh lién hé tuong quan hoi
qui.

Viéc nghién ctiu va xac 1ap cac phuong trinh
lién hé tuong quan hoi qui gitta cac tinh chit co ly
dAt nén hoic gitta cic tinh chit co 1y clia dt nén
v6i cac yéu tb khac trong toa do khong gian sé
gitip chiing ta ddnh gia dudc mic do dong nhit vé
tinh chit co ly dit d4, néu phuong trinh c6 lién hé
tuong quan chit thi dat da dong nhat. Ngoai ra,
con cho phép xédc dinh mot sb gia tri tdng hop,
gi4 tri tiéu chuin cic tinh chit co ly, dic biét 1a
tinh chét co hoc cia dat da, cling nhu x4c dinh
thong tin can thiét khi da biét lién hé tuong quan
chat ché gita cac thong tin d6 véi nhau.

Nhim trién khai nghién ctiu mbi tuong quan
gitta do bén khang nén mot truc & trang thai kho
va chi s6 RQD ctia d4 phién, hé ting A Vuong,
ngoai cic tai liu khao st dia chét cong trinh
ma chiing t6i da thuc hién trong nhiéu nim qua
& thanh ph6 Pa Néng, chiing tdi con tién hanh
nghién cttu thuc nghiém trén 33 mau thi nghiém.
Trong qua trinh thu thap tai liéu, cting nhu nghién
ctiu thuc nghi€m, ching t6i chi chon lya nhitng
mau thi nghiém xdc dinh do bén khang nén kho
dugc ldy trong 16i mau c6 tinh chi s6 RQD tuong
ting. Ngoai ra, viéc chon lua cac hd khoan danh
gia RQD va xac dinh do bén khang nén ciing
dugc bd tri déu trén dién tich nghién ctfu. Cu thé
1a cdc hd khoan khdo sit clia nhiing cong trinh
sau: Cau Tuy Loan (TL2, C9): 01 mAu, tic 1a
mau dudc thu thap & cong trinh khao sat cau Tuy
Loan, mau thi 9, h6 khoan s6 2; Da Nang Luxury
Apartment (07 mau); Blooming Tower Da Nang
(12 mau); Indochina Riverside Tower (23 mau);
Song Han Plaza (29 mau); Nha ¢ Thanh Khé (03
mau); Cau Rong (46 mau); Nha 490 (02 mau);
Cau Tran Thi Ly (22 mau); Cau Hoa Phuéc (04
mau); Tram x{ Iy nu6c thai Hoa Xuéin (06 mau);
Nha cao ting 09 Lé Duén (04 mAu),... Két qua thi
nghiém xdc dinh do bén khang nén kho va chi s6
RQD ctia 154 cip sb liéu trén dd phién sericite,
hé tang A Vuong dudc trinh bay trén bang 2. Tur
bang 2, tién hanh tinh todn trung gian phan phbi
thuc nghiém trén bang 3. Tu d6 tinh toan gia tri
trung binh va do léch chuin nham phuc vu loai
trii sai s6 tho theo tiéu chuan nganh.

Bang 4. Két qua xéc dinh R va RQD cda 154 cip s6 liéu trén da phién sericite
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Tén

- . T X
ST cing Kyt pop e ﬂ{éjm,_,} sTr Tenene KPR pap ) &{éfmg}
1 T2 oo 5 I ) 10 14800
2__DNIAL__C1 10 000 79 T cCl 5 28.00
5 DNIAL @ 10 11000 80 TTIM A 15 15000
4 DNLA2 _ C3 10 16000 81 TTL3d __ CB 10 16100
5 DNLA3 2 10 14000 8 T34 C3 16 22000
6§ DNLAY 2 10 15000 §  TTLM 4 20 20000
7 DNLAS 2 10 13500 84 Ty cCl 3 27,60
$  DNLA6 _ C3 0 18000 85 TT3T Q@2 15 20010
) 15 2300 8  TI38 i 2 13190
0 BIMI I 5 1300 & T o 7 37.10
11 BIMI __ C6 15 16600 88 TTL38 G5 15 29030
12__mDol__cl 10 1400 8 HPI a3 7 80.15
13 mDol 10 13400 %0 HP4 c1 7 79.93
14__INDOL__ C3 10 15300 91 HP4 ) 5 7137
15 INDOol__ C4 Y 10092 HP c1 9 12029
16 _mDO2__ Cl 0 130093 HG cl 5 7027
R ) 0 190 9% W ) 5 5054
18 _INDO2__ C3 10 13600 95 HXd cl 5 2041
19 mDO2 _ c4 10 13600 9% HXd4 c4 5 78.58
0 _INDO2__ G5 10 1500 97 9IDI___ C34 30 33600
21 mpor s 10 1600 %  opy 30 200,00
2 Do 10 1570099 9ID3 30 35 35900
23 _INDO2__ C8 14 16900 100 9ID4 __ C3l 40 393.00
2 mDpos ol 0 1700 101 sHm ci 30 32800
25 INDO3 G2 10 1500 102 SH2___ Cl 45 408.00
26 INDO3 3 0 1500 105 SH CD 35 395.00
27 __mpo: __al 10 10300104 CRDA3 __ C4 30 a0
W Mmoot 0 1150 105 CRET3 1 35 51800
2 INDO: 3 10 13700106 _CRKT3 Q2 35 48000
50 INDO:  C4 10 14600 107 CRKT4 __ C3 a5 420
31 INDO: G5 10 14900 108 CRKT4 _ C4 15 44000
32 INDO: _ C6 10 15600 109 CRKT4 __ C5 45 43100
33 INDO: _ CI 10 16000 110 _CRKT4 __ C6 5 450
34 _INDO:__ C8 10 15500 11 T3 G 30 35100
35 sHPL o2 5 5500 112 TTL38  c4 30 33900
36 SHPL 3 5 6600 113 TTL38 __ C6 50 53640
51 SHPL C6 10 11600 114 TIL38 k8 50 5970
33 SHPI_ Cl0___ 10 17900 115 BLTI __ C9 5 20000
39 sHPl cIf 10 23800 116 BITI  Cl4 60 68400

75



76 Nguyén Hoang Giang va cong su / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tan 3(22) (2017) 70-83

Tén

40 SHP2 1 15 04.00 117 ELT1 C14 60 321.00
41 SHE2 c2 15 04.00 118 ELT1 C18 60 208.00
42 SHP3 4 10 216.00 119 ELT1 C20 60 350.00
43 SHPS C8 10 15000 120 SH4 c2 50 440 00
44 SHPS C7 10 21200 121 SH4 C6 30 46500
43 SHPG c2 10 32.00 122 SH4 Cl13 30 233.00
46 SHPS C7 10 12700 123 CEET2 C4 65 503.00
47 SHPS C14 10 150.00 124 CEET2 C3 65 664 00
48 SHPG Clé 10 156.00 125 CEET2 C6 65 140,00
49 SHEY 1 10 35.00 126 CEET3 C3 70 3635.00
1i] SHEY C4 15 120.00 127 CEET3 C4 70 621.00
31 SHEY C12 15 150.00 128 CEET3 C3 70 626.00
32 SHES c2 10 67.00 129 CEET4 c7 64 381.00
33 SHPS Cl4 10 116.00 130 CEET4 C8 64 38000
3 SHPS C13 10 203.00 131 CEET4 ca 64 304 00
33 TE1 C2 8 44 00 132 CEET: Cl 32 385.00
36 TE1 C3 g 127.00 133 CEET3 c2 32 60200
57 TE1 Ch 8 168.00 134 CEET3 C3 32 307 .00
38 CE1 1 10 146.00 135 CEETE C1 70 477.00
39 CR3 C1 10 35.00 136 CEETs c2 10 385.00
a0 CE3 C2 2 22700 137 CEETE C3 70 38700
1)1 CE3 C3 23 243.00 138 CEETE C4 70 612.00
62 CE4 1 15 181.00 139 CEET7 C3 10 612.00
63 CE4 c2 15 220,00 140 CEET7 C4 70 60200
64  CRTE2 1 23 205.00 141 CEET7 C3 10 62400
63 CRTE2 C2 23 278.00 142 CEETE C3 70 612.00
66 CRTE2 C3 23 196.56 143 CEETE C4 70 247.00
67 CRTE4 C1 3 63.00 144 CEETE C3 70 673.00
(i} CETE4 C2 3 73.00 145 CEETS c2 10 338.00
62 CRTK7 1 3 78.00 146 CEETY C3 70 626.00
70 CETEY 2 10 138.00 147 CEETS C4 10 624.00
71 CERTESR C1 3 60.00 148 CEETI11 c2 70 647.00
72 CETES c2 25 28700 149 CEETI11 C3 10 75400
73 CRTES C1 3 0.0 150 CEETI11 C4 70 60800
74 CRTKI1l C1 3 6250 151 HX1 C1 61 645.02
73 4001 0| 3 33.50 152 HX1 C3 65 0029
76 40)-1 W2 3 50.00 153 TTL3E C7 60 360 60
77 TTL33 1 10 157.25 154 TTL38 ca 60 822.00

Béng 5. Bang tinh toan trung gian phan phdi thuc nghiém céc gia tri RQD va R
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STT TEt':,IEi"E K';:;'E“ X zan KX (X - X)? Ve = Ve Y
1 T2 ) 5 2402 57652 71.00 22038 48568.03
2 DNLAL C1 10 1902 36173 50.00 24138 58265.06
3 DNLAL 2 10 1902 36173 110.00 18138 32899.27
1 DNLAZ 3 10 1902 36173 160.00 13138 1726111
5 DNLA3 2 10 1902 36173 140.00 15138 22916.38
6 DNLAG 2 10 1502 36173 150.00 14138 1998875
7 DNLAS c2 10 1902 36173 135.00 15638 24455.18
B DNLAG 3 10 1902 36173 180.00 11138 1240585
5 504-1 cz 15 1402 19654 223.00 ~68.38 4676.04
10 BLM1 c1 15 1402 19654 132.00 15838 2540248
11 BLML 6 15 1402 19654 166.00 12538 1572054
12 INDO1 cl 10 1502 36173 124.00 16738 2801658
13 INDO1 c2 10 1902 36173 134.00 15738 24768.95
14 INDO1 3 10 1902 36173 153.00 13838 1914946
15 INDO1 4 12 1702 28965 165.00 12638 1597230
16 INDOZ2 Cl1 10 1902 36173 113.00 17838  31819.98
17 INDO2 2 10 1902 36173 127.00 16438 27021.30
18 INDOZ C3 10 1902 36173 136.00 15538 2414343
19 INDOZ ca 10 1902 36173 136.00 15538 2414343
20 INDO2 C5 10 1902 36173 145.00 14638 2142756
71 INDOZ 6 10 1902 36173 156.00 13538 18328.17
22 INDOZ c7 10 1902 36173 157.00 13438 18058.40
23 INDO2 8 14 1502 22557 169.00 12238 18977.25
24 INDO3 cl 10 1902 36173 117.00 17438 3040893
25 INDO3 c2 10 1902 36173 125.00 -166.38  27682.82
26 INDO3 3 10 1902 36173 14500 14638 2142756
77 INDO4 c1 10 1902 36173 103.00 18838 35487.61

Tl
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Téncing Ky higu

5TT +rinh miu X zap KX X -)* Yari Yoo (Y=Y

28 INDO4 C2 10 -19.02 361.73 115.00 -176.38 3111045
29 INDO4 C3 10 -19.02 361.73 137.00 -154.38 2383367
30 INDO4 c4 10 -19.02 361.73 146.00 -145.38 21135.80
31 INDC4 C5 10 -15.02 361.73 145.00 -142.38 2027251
32 INDO4 CE 10 -19.02 361.73 156.00 -135.38 18328.17
33 INDC4 o) 10 -15.02 361.73 160.00 -131.38 1726111
34 INDO4 CB 10 -19.02 361.73 175.00 -116.38 13544 67
35 3HF1 Cc2 5 -24.02 576.92 55.00 -236.38 55876.24
38 3HP1 C3 G -23.02 52588 B6.00 -225.38 50796.85
37 5HF1 CE 10 -19.02 361.73 116.00 -175.38 30758.65
38 3HP1 C10 10 -19.02 361.73 175.00 -112.38 1262561
39 3HF1 c17 10 -19.02 361.73 23E8.00 -53.38 2848558
40 3HP2 oui} 15 -14.02 186.54 &4.00 -1587.38 389559 48
41 SHPZ C2 15 -14.02 156.54 c4.00 -157.38 3B955.48
42 3HP3 C4 10 -15.02 361.73 216.00 -75.38 5682.38
43 SHP3 CB 10 -19.02 361.73 158.00 -132.38 17524 BB
44 FHPS cy 10 -19.02 361.73 212.00 -75.38 6301.43

45 3HPG C2 10 -19.02 361.73 52.00 -235.38 57303.53
43 3HPFG cy 10 -19.02 361.73 127.00 -164.38 27021.30
47 3HPG Cl4 10 -19.02 361.73 150.00 -141.38 19988.75
48 3HFG Cle 10 -19.02 361.73 156.00 -135.38 18328.17
43 3HPY oui} 10 -15.02 361.73 55.00 -236.38 55876.24
50 SHPF? c4 15 -14.02 156.54 120.00 -171.38 2937164
51 3HPY Cl2 15 -14.02 186.54 150.00 -141.38 19988.75
52 SHPE C2 10 -19.02 361.73 67.00 -224.38 50347 .08
53 3HFE Cl4 10 -19.02 361.73 116.00 -175.38 30758.65

54 3HPE ";15 10 -19.02 361.73 203.00 -B8.38 7811.30
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STT Tét':if‘ing K~.-mr£5u X sap XX (X -X)? Yers Yer¥ [Yer Y

55 TKL 2 8 2102 44180 2400 24738 6119764
56 KL 3 8 2102 24180 127.00 16438 2702130
57 TKL 6 B 2102 44180 168.00 12338 1522301
58 CR1 C1 10 1902 36173 146.00 14538 2113580
59 CR3 C1 10 1502 36173 55.00 23638 55876.24
&0 CR3 2 12 17.02 28965 227.00 ©4.38 414499
61 CR3 3 25 402 16.15 243.00 4838 2340.78
62 CR4 C1 15 1402 19654 181.00 11038 1218409
63 CRa 2 15 1402 19654 220,00 7138 5095.33
64 CRTK2 c1 25 402 16.15 205.00 “86.38 746177
65 CRTK2 ] 25 402 16.15 278.00 1338 179.07

66 CRTKZ 3 25 202 16.15 19656 54 82 899113
&7 CRTKA C1 5 2402 57682 63.00 22838 5215814
68 CRTKA 2 5 2402 57692 73.00 21838 4769051
69 CRTK7 C1 5 2402 57692 78.00 21338 4553160
70 CRTK7 2 10 1502 36173 139.00 15238 2322014
71 CRTKE C1 5 2402 57682 60.00 23138 53537.43
72 CRTK8 ] 25 402 16.15 287.00 438 19.20

73 CRTKS C1 5 2402 57682 B0.00 20138 4055453
74 CRTKLL C1 5 2402 57682 62.50 22888 52386.77
75 4501 M1 5 2402 57692 5550 -235.88  55640.11
76 4501 N2 5 2402 57682 50.00 24138 58265.06
77 TTL35 C1 10 1502 36173 157.25 13413 1799127
78 TTL35 2 10 1502 36173 148.00 14338 20558.27
79 TTL34 c1 5 2402 57682 15.00 24338 5923458
80 TTL34 C2A 15 1402 19654 150.00 10138 10278.22
81 TTL34 F= 10 1502 36173 161.00 13038 16999.35

79
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Téncong Ky higu

5TT trinh miu X zap KX % ) Yeric YooY (YY)
82 TTL34 C3 1o -13.02 165.50 220,00 -71.38 50895.33
83 TTL34 C4 20 -9.02 B1.34 250000 -1.38 191
84 TTL37 C1 8 -21.02 441.80 g7.e0 -183.78 37551.28
85 TTL37 C2 15 -14.02 156.54 20010 -81.28 B332.32
86 TTL3E C1 12 -17.02 28565 137.90 -153.48 23556.59
87 TTL3B Cc2 7 -22.02 484 .84 g7.10 -204. 28 41730.56
88 TTL3B C5 15 -14.02 156.54 25030 -1.08 117
89 HP1 C3 7 -22.02 484.84 89.15 -202.23 40897.60
20 HP4 C1 7 -22.02 484.84 7993 -211.45 44711.76
91 HP4 C2 6 -23.02 52588 7737 -214.01 45800.95
92 HP3 C1 9 -20.02 400.76 12029 -171.08 2927232
93 HX3 C1 6 -23.02 52588 79237 -212.11 44591.31
94 HX3 Cc2 5 -24.02 576.92 50.54 -240.84 58004.86
95 HX4 C1 5 -24.02 576.92 4041 -250.597 62986.72
96 Hx4 C4 6 -23.02 525.88 TB.58 -212.80 45284 50
a7 Lol C34 30 0.58 0.86 336.00 44.62 1990.81
98 aLb2 C32 40 10.88 120.58 402.00 11062 1223644
99 SLb3 C30 35 5.58 3577 359.00 B7.62 4572.25
100 SLD4 C31 40 10.98 120.58 353.00 101.62 10326.31
101 5H2 Clz2 30 0.58 0.96 328.00 je.e2 1340591
102 5H2 Cc17 45 15.98 255.39 408.00 116.62 13595.86
103 SH2 c22 45 15.98 255.39 355.00 103.62 1073678
104 CRDAZ C4 30 0.58 0.86 44z.00 150.62 2268551
105 CRET3 C1 35 5.58 3577 518.00 22662 5135552
106 CRKT3 Cc2 35 5.88 3577 480.00 188.62 35578.52
107 CRET4 C3 45 15.98 2155.39 427.00 135.62 18392.36
108 CRKT4 r'TA 45 15.98 2155.39 440.00 148.62 22087.44
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STT Tét':,lf‘ing K';::E“ ¥ san XX (¥ w-X)? - V¥ [¥er P

103 CRKT4 C5 45 15.98 25538 481.00 18962 3595515
110 CRKT4 3 15 15.98 75538 353.00 20162 40650.00
111 TTL38 3 30 0.98 086 351.00 58.62 3554.36

112 TTL38 ca 30 0.98 0.96 339.00 1762 226752

113 TTL38 3 50 2098 440.20 53640 24502 60034.04
114 TT38 CB 50 2098 440.20 597.20 30582 9352492
115 BLT1 9 85 3508 125462  208.00 -82.38 6786.72

116 BLT1 c14 &0 3098 959.82 684.00 39262  154145.24
117 BLT1 16 50 3098 959.82 521.00 22962 5272463
118 BLT1 C18 50 3088 959.82 805.00 51662 26689461
119 BLT1 c20 50 3098 959.82 550.00 5862  66B83.50
120 SHA 2 50 2098 440.20 348,00 157.62 2484357
171 SHe 53 50 2058 440.20 365.00 17362 30143.36
122 SHA C13 50 2058 440.20 253.00 -38.38 1473.14

123 CRKIZ 4 &5 35808 129462  503.00 71162 4478136
124 CRKTZ c5 65 3508 129462  664.00 37262 13884450
125 CRKTZ &3 85 3508 125462 74000 34862 20125851
136 CRKT3 c3 70 4088 167943 565.00 27362 74B67.05
127 CRKT3 ca 70 3088 167943 62100 32962 10864832
128 CRKT3 C5 70 3088 167943 626.00 33462 11195950
123 CRKT4 c7 54 34098 122366 58100 28962  B3B7B.84
130 CRKT4 8 54 34898 122366 588.00 19762  E8576.74
131 CRKT4 9 54 3498 122366 584.00 30262 91577.92
132 CRKTS C1 52 22,98 528.12 585.00 29362 8621179
133 CRKTS c2 52 22.98 528.12 602.00 31062 96483.82
134 CRKTS C3 52 22.98 528.12 507.00 30562 9340263
135 CRKTG Cl 70 3088 167943 477.00 18562 3445471

81
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STT Tét':if‘ing K~.-mr£5u X s KX lwXP Yok Ve Ve ¥)?

136 CRKTE 2 70 4098  1679.43 585.00 20362 86211.79

137 CRKTE 3 70 4058  1679.43 587.00 28562 87390.26

138 CRKTG c4 70 4098  1679.43 612.00 32062  102796.19

139 CRKT7 c3 70 4008  1679.43 612.00 32062  102796.19

140 CRKT7 c4 70 4098  1679.43 602.00 31062 96483.82

141 CRKT7 Cs 70 4098  1679.43 £24.00 33262  110635.03

142 CRKTS c3 70 4098  1679.43 612.00 32062  102796.19

143 CRKTB c4 70 4098  1679.43 847.00 55562  308711.85

144 CRKTS cs 70 4058  1679.43 673.00 38162 14563263

145 CRKTS c2 70 4098  1679.43 538.00 246 62 60820.66

145 CRKTS c3 70 4008  1679.43 626.00 33462  111969.50

147 CRKTS c4 70 4098  1679.43 £24.00 33262  110635.03

148 CRKT11 c2 70 4058  1679.43 647.00 35562 12646448

149 CRKT11 c3 70 4098  1679.43 754.00 46262  214015.82

150  CRKT1l c4 70 4098  1679.43 698.00 40662 16533856

151 HX1 c1 61 3188 102278 64592 35454  125697.51

152 HX1 3 &5 3588 129462 709.29 41791  174647.47

153 TTL38 c7 60 30.98 959 82 560.60 27822 77405.50

154 TTL28 9 60 30.98 959 82 822.00 53062  281555.93

.
900,00 s TCXD74:1987). Nhiing gia tri riéng 1€ xi ¢ sai
800.00 s s6 16n phéi loai trit néu khong thoda mén didu
o — kién:
o = ReA<w®
e " Trong do: x; - gia tri tinh chat co ly’ thi nghiém
N N 4 . . riéng 1é; X- gia tri trung binh tinh chat cd ly cta
160.00 | ; $ tap hop mau; v - chi sd thdng ké dugc tra bang
000

40 60 80
ROD (%)

Hinh 4. Biéu d6 quan hé tuong quan giita d6 bén khang
nén kho va chi s6 RQD

Tiép theo, d€ tdng hop nhiing sd liéu thi
nghiém trong pham vi modt don nguyén dia
chit cong trinh, ching t6i tién hanh kiém
tra thong ké& loai trif sai s6 thd theo phuong
phdp loai trti (TCVN 9153:2012 chuyén ddi tur

theo N; o - do 1éch quan phuong gia tri cac tinh
chét co ly dat.

Két qua kiém tra cho thiy:

Max|x; — x| = 40,98 < vo = 87,06

Max|y; —y| = 555,62 < vo = 874, 14

Nhu vay, tp hop thdng ké RQD 1an R déu
khong c6 gid tri nao bi loai. Tir d6, tap hop théng
ké ctia 2 thong sd nay dudc dua 1én biu do 3.
Qua biéu dd 3, ta thay quan hé giita x va y c6
dang tuyén tinh y = ax + b. St dung phan mém
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Microsoft Excel, tinh toan cho ham tuong quan:
Rﬁ =8,7164*RQD + 47,945 v6i hé s6 tuong quan
R = 0.94 thudc lién hé tuong quan rit chit.

5. Két luan

Qua két qua nghién ciu, chiing toi di dén két
luan va kién nghi sau:

- Trén co s 154 cip sb lidu vé do bén khang
nén kho va chi sé6 RQD ctia thanh tao d4 phién
sericite, hé tAng A Vuong tai thanh ph6 Pa Ning,
chung t6i da xac lap dugc ham tuong quan gitia
RF vaRQD la:

R¥=8,7164*RQD+47,945, v6i hé sb tuong
quan R=0.94, thudc lién hé tuong quan rat chit,
nén c6 thé ap dung cho viéc ki€m tra hoic dién
dich cac s6 liéu lién quan khi can thiét.

- Két qua nay chi c6 y nghia khi tuin thd
nghiém ngdt cac cong tac khao sat hién trudng
(cong tac khoan, 1iy miu) dén thi nghiém trong
phong. Trong diéu kién cho phép, ching tdi van
khuyén nghi nén st dung cdc s6 liéu khao sét va
thi nghiém thuc t& dbi vdi titng cong trinh cu thé.
Trong trudng hop ti 1€ 1iy 16i cao nhung céc 16i c6
kich thuéc trén 10cm qué thip nén gia tri RQD
thip (<10%), hoic khi gia cong mau bi vd, thi
viéc ap dung két qua néu trén phuc vu thiét ké 1a
rt can thiét, va rit c6 y nghia cho giai doan thiét
ké co sé.

- Can tiép tuc nghién cifu xac lap ciac ham
tuong quan khac giita do bén cua khdi d4 (do
bén khang nén § trang thai bao hoa, luc dinh Kkét,
gbc ndi ma sat, hé s6 khe niit,...) va chi s6 RQD,
nham phuc vu thiét thuc cho cong tic thiét ké,
kiém tra va dién dich cac thong tin dia chit cong
trinh.
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Tém tat

Bai bdo trinh bay kha ndng tdi ché xi thép lam phy gia khodng hoat tinh cho xi méng Portland. Xi thép dugc thu thap tr
nha mdy thép DPa Nang (Lién Chiéu, Da Nang), c6 chi s6 hoat tinh cudng d6 & 7 ngay tudi khoang 60% va hé s6 kiém tinh
béng 1.7. Ham lugng xi mang Portland trong vita dugc thay thé 1an lugt béi 10%, 20% va 30% xi thep Cudng do chiu nén
clia cdc mau vita dugc theo doi & 3, 7, 14, 28, 56 ngay tudi. Két qua cho thiy, véi 10% ham lugng xi thép dudgc st dung,

kha nang chiu nén cia vita hiu nhu khong d6i. Nhung v6i ham ludng xi thép thay thé 16n hon, cudng do chiu nén ctia mau
vita giam. Ham lugng xi thép dudc dung cang nhiéu, cuong do giam cang 16n.

Tir khéa: xi thép, xi mang Portland, vita, cuong do nén.

Abstract

This article presents the potential use of steel slag as a Portland cement replacement material. The steel slag which was
collected from the steel factory Da Nang (Lien Chieu district, Da Nang city), has an active index about 60% at 7 days
of age and an alkalinity index of 1.7. The cement content in mortar was replaced by 10%, 20% and 30% of steel slag,
respectively. The compressive ability of the mortar samples were monitored at the ages of 3, 7, 14, 28, 56 days. Results
showed that, with 10% content of steel slag used, the compressive ability of the mortar was not affected. However, the
greater amount of steel slag is induced, the more mortar compressive ability decreases.

Keywords: steel slag, Portland cement, mortar, compressive strength

© 2017 Béan quyén thudc Pai hoc Duy Tan

1. M6 dau binh trén toan thé gi6i, mdi ngudi st dung hon 1
tin bé tong mobi niam. Trong bé tong, xi ming 12
vat liéu phat thai lugng khi CO, 16n nhit va theo
sau la vat liéu c6t lidu 16n, chiém lan lugt 74-81%
va 13-20% tong lugng khi CO, do bé tdng phat

Hién nay, bé tong la loai vat li€u con ngudi su
dung nhiéu nht, va so sanh vé thé tich tiéu thu
thi chi ding sau nhu ciu vé nuéc sinh hoat. Trung

Email: tranthuhien4@dtu.edu.vn (Tran Thu Hién )
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thai. Theo thong ké nim 2002, nhu ciu st dung
xi ming trén thé gidi 12 1,6 x 10° T/ndm. Va nhu
cau nay ludn khong ngiing ting 1én, dic biét &
nhiing nuéc dang phat trién nhu Trung Qudc, An
bg, ...

San xuit xi ming tiéu thu rit nhiéu ning
lugng va phat théi lugng 16n CO,. D€ sén xuét 1
tAn xi ming, trong diéu kién tot nhit can khoang
3GJ ning lugng. Ci 1 kg xi ming san xuit sé
thai ra khoang 0,8-1 kg khi CO,. Khi CO, phat
thai c6 ngudn gdc tit phan ing phan hdy da voi,
tlf nhién liéu dugc dung, tif viéc van chuyén xi
ming gilta ndi san xuat va tiéu dung... Mot cach
tong thé, lugng khi cacbonic do nganh xi méing
thai ra chiém tir 5 — 7% tdng luong khi thai toan
cAu tUf tAt ca moi linh vuc hoat dong.

C6 nhiéu bién phap dugc dit ra va nghién ctiu
d€ gidm ham lugng khi thai CO, nay. Vi du: nang
cao hiéu suit nhiét cta diy chuyén san xuat xi
ming, st dung céc loai nhién liéu thay thé, thay
ddi thanh phan héa hoc cia clinker, ning cao
cudng do xi ming, thay d6i thanh phan cip phbi
bé tong... Va mot trong nhiing bién phap hiéu
qua dé giam lugng CO, la han ché t6i da ham
luong clinker trong san phim cudi cung bing
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.

Trude thuc trang trén, nghién ctiu su dung
phu phdm xi thép clia nganh luyén kim d€ thay
thé xi ming 12 mot trong nhiing gidi phap hién
dang dudc nghién cifu nhiéu trén thé gi6i. Gii
phap nay cho phép viura tan dung dudgc lugng xi
thép do cac nha may thép thai ra vira giam dudc
ham lugng xi mang (hay clinker) st dung.

Xi thép 1a phu phdm cia qud trinh luyén sit
(gang hoic thép phé liéu) thanh thép néng chay
trong 10 luyén. Qu4 trinh nay nham loai bé cic
tap chat nhu Si, P, S,... d&€ san phidm thép dat
dugc cic tinh chit co ly can thiét. Hién nay, trén
thé gidi, thép dugc san xut bang hai cong nghé
chinh: cong nghé 10 thoi basic oxygen (BOF) va
cong nghé 16 dién hd quang (EAF-electric arc
funrace). Thép sau khi dudc luyén qua mét trong
hai loai 10 nay sé dudc tinh luyén trong 10 thung
(ladle furrnace). Tuy thudc vao ngudn gbc ma xi
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thép c6 nhiéu loai, dugc goi theo tén loai 1o, gdm
xi thép BOF, xi EAF, xi ladle [1].

O Viét Nam, phan 16n thép dudc san xuét
bing cong nghé 16 dién hd quang — diic lién tuc.
Lo dién hd quang c6 uu diém 16n trong viéc tai
ché thép phé liéu nhung kéo theo su xuit hién
ctia mot phu phaim méi, 1a xi thép 10 dién hd
quang. Theo cong nghé 10 dién hd quang EAF,
ctf mdi tin phdi thép dudc san xuit sé phat sinh
xi 10 khoang 80-120 kg [2]. Udc tinh tai nudc
ta hién nay, mdi nim c6 khoang 1-1.5 triéu tan
xi thép thdi ra tif cdc nha mdy san xuat thép 16n.
Loai chét thai ran nay gy ra nhiéu vin dé nghiém
trong vé moi trudng nhu ham lugng bui, kim loai
ning 16n va yéu cau dién tich bai chifa rit 16n. Va
hon 90% luong xi nay vin dang d6 déng trong
bai thai tai cac nha may hoic chon lap sau [3]. Vi
vy viéc xt 1y phu phdm nay 12 mot nhu cau hét
sic can thiét, cd vé mit kinh té v moi trudng.

Trong nghién ctiu nay, chung tdi tap trung
nghién ciu kha nang st dung xi thép EAF nhu
mot loai phu gia hoat tinh dé thay thé xi ming
Portland.

2. Phuong phap nghién ciu

2.1. Vit liéu nghién cuiu

Pé tién hanh nghién citu, bén loai vita da
dudc ché tao va cudng do clia ching dudc theo
doi phat trién theo thoi gian. Trong d6, mot loai
vita chudn dung 1am ddi chiing chi gdm xi ming
Portland, cat va nuGc tao thanh. Ba loai vita con
lai c6 bd sung thém xi thép lam phu gia khodng
thay thé xi ming véi ty 1& 1an ludt 12 10, 20, 30%.
Véi hai loai vita chita ham lugng xi thép 16n nhit,
phu gia héa déo dugc thém vao nham duy tri do
sut ctia chiing bang khoang 5 cm. Trong tét ca
cdc mau vita, ty 1& cat/chit két dinh va nudc/chét
két dinh déu dudc giit khong ddi va lan ludt bang
3 va 0.6. Trong Bang 1 12 thong ké chi tiét thanh
phan cip phoi ctia tiing loai vita nghién ctiu.

Xi mang dudc st dung la xi mang Portland
PC40 (Song Gianh). Xi thép la loai xi 10 dién
hd quang ctia nha mdy thép Pa Ning (Khu cong
nghiép Lién Chiéu, Pa Nang). Xi thép thu thap
dugc nghién dé giam kich thudc hat, sau d6 dugc
sang loai bd cac hat trén 0.08 mm. Hinh 1 minh
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Bang 1. Thanh phan cip phéi clia vita
Loai vita | Xi mang (g) | Tro trau (g) | Cat (g) | Nudc (g) | Phu gia (mL) | Ty 1é N/CKD | D0 sut (cm)
| g(g g g g g y

0% 566 0 0 4.9+1

10% 509 57 0 4.6+0.4
20% 453 113 1700 340 0.7 06 5.2+0.4
30% 396 170 0.7 5.2+0.2

(b)

u—-—(a)

Hinh 1. Xi thép dugc thu thap (a) va sau khi nghién, sing qua sang 0.09 mm (b)

hoa xi thép thu thip tai nha may (a) va sau khi
dugdc nghién, sang (b). Xi thép trudc khi nghién
¢6 dang hinh khdi hoic thoi det, v6i cic goc canh
sac hodc canh tron, kich thu6c hat nim trong co
sang tir 0.14 dén 40 mm.

Cat st dung ¢6 mo dun do 16n My bang 3,
thudc loai cat tho. Thanh phan hat cda cét dugc
ddm bao ludn ludn khong ddi nhu biéu thi trén
Hinh 2, hoan toan théa man tiéu chuan TCVN
7570-2006 dung d€ ché tao vita.

Nham duy tri do sut ciia ca bdn loai vita
tuong tu nhau, phu gia héa déo Sika Plastiment
96 c6 gbc 1a hdén hop lignosunfonat dugc st dung.
Pay la phu gia loai D theo phéan loai cua tiéu
chuan ASTM C494, ¢6 tac dung gidm nudc va
kéo dai thoi gian ninh két.

2.2. Thinghiém xdc dinh do sut ciia hon hop vita

Do sut cua vita dugc xac dinh nhG con hinh
non cut ¢6 kich thuéc nhu sau: duong kinh day
duéi 1a 10 cm, dudng kinh ddy trén 5 cm va chiéu
cao 15 cm. Ngay sau khi tron, hdn hgp vita duge
dd day vao con hinh nén cut. Con nay dugc dit
trén mot khay thép. Sau khi gat bang mit con,
loai bé vita thita, con dudc nhéic thing 1én va do
sut ctia khéi vita dugce do [4]. PO sut clia tiing
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loai vita nghién ctiu dugc trinh bay trong Bang 1.
Pay 12 gi4 tri trung binh ctia bén 1an do trén bén
mé tron khac nhau. Do sut ctia bén loai vita dao
dong trong khoang tit 4.6 dén 5.2 cm.

2.3. Chudn bi va bdo dudng mdu

Hon hop vita duge tron trong mot thung 5L,
st dung hai téc d6 quay (nhanh va cham). Quy
trinh tron nhu sau véi tit ca cac loai vita: tron hdn
hop khd (xi ming, cat va xi thép néu c6) trong 1
phiit & toc do thip, sau d6 thém 2/3 luong nudc
vao hén hop kho va tiép tuc tron trong 2 phit &
téc do thap, thém 1/3 luong nudc con lai di dugc
hoa trudc véi phu gia néu cé va tiép tuc tron déu
tat ca trong 2 phiit & tdc do cao.

Mau vita c6 kich thudc 4x4x16 cm, dudc ché
tao theo ding tiéu chuan TCVN 3121-11:2003.
MAu sau khi thdo khudn dugc bao dudng trong
diéu kién nhiét do 27+2 °C, d6 4m 95+5% cho
dén thoi diém thi nghiém uén va nén. Cudng
dd nén ctia mdi loai vita dudc xdc dinh trén sau
mau vita thu dudc sau khi udn gy ba mau viia
4x4x16 cm. Quy trinh thuc hién udn, nén va xir
ly sb liéu dudc thuc hién nhu quy dinh TCVN
3121-11:2003.
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3. Két qua va thao luan

3.1. Ddc tinh cua xi mdng va xi thép

Thanh phan héa hoc ctia xi thép va xi ming
dudc phan tich theo tiéu chuan TCVN 141-2008
va dugc trinh bay trong Bang 2. V6i xi thép va
xi mang, Ca0, SiO,, Al,O;, Fe,0; 1a cac thanh
phan oxit chinh. Him lugng céc thanh phan oxit
nay nam trong pham vi do dugc ctia nhiéu nghién
ctiu khac. Riéng MgO khong cé mat trong xi thép
EAF Pa Ning trong khi d6 & hau hét cic nghién
ctu khac, xi thép EAF déu chiia mot luong nhat
dinh MgO nam trong khoang tir 2-12% [1]. Pay
12 thanh phan c6 kha ning thiy héa cham, giy
mét 6n dinh thé tich trong xi thép. Thanh phan
CaO trong xi thép c6 thé ton tai & ca dang tinh
thé két tinh va tu do. CaO tu do c6 thé ton tai
trong hdc kin trong vién xi thép, noi nudc khong
tiép can dudc. Su c¢6 mit ctia CaO, cling gibng
nhu MgO, 12 ngudn gay mit 6n dinh thé tich.

Mic du xi thép, ciing giébng nhu phan 16n xi
luyén kim khéc, c6 cc thanh phan hoa hoc chinh
tuong tu xi ming Portland. Tuy nhién, thanh phan
pha c6 mat trong xi thép va xi mang Portland

khac nhau dang ké. Su khac nhau, chi yéu la
trong xi thép chiia ham luong 16n sat oxit, ton tai
& ca dang hod tri 2 va 3. FeO 1a pha dang k€ trong
xi thép, nhung hoan toan khong c6 mat trong xi
mang Portland. Pha nay hoan toan khong c6 dac
tinh két dinh va khong thé két hop dé tao thanh
cac pha thuy hod. Phé phan tich nhiéu xa tia X
(XRD) ctia xi EAF Pa Ning cho thidy mic du
cac pha silicat canxi c6 mat trong xi thép nhung
cac pic 16n tai 29,2°20 va 51,5°20 khong xuat
hién (Hinh 3). Diéu nay thé hién ham lugng pha
alite khong nhiéu. Pay la pha déng gép cudng
dd chii yéu trong qua trinh xi ming Portland thuy
hoa. Két qua XRD ciing cho thiy su vang mit clia
y — C,S . Silicat bicanxi dudgc thiy ton tai  dang
B — C>S, pha nay dugc 6n dinh nhd su c6 mit
ctia tap chét trong xi thép (Fe*, AI*"). Chita cac
thanh phan pha nhu vay nén xi thép c6 hoat tinh
thip hon nhiéu so véi xi ming Portland. Ngoai ra,
Kourounis va cong su st dung kinh hién vi quang
hoc quan sat thay pha C,S rit 16n, c6 dang hinh
ngoén tay. Piéu kién ngudi tir tif trong khong khi
cho phép pha nay c6 thdi gian dé két tinh [7].

Bang 2. Thanh phan héa hoc ctia xi thép Da Néng va xi miing Portland

Chi tiéu k§ thudt | % theo khéi lwgng oxit
Xi thép Xi mang
CaO 29.03 59.06
SiO, 20.92 23.14
Al O, 5.90 4.79
Fe,0, 26.32 3.70
MgO 0 1.95
CaO ty do - 1.40
SO, - 2.14
Can khong tan (CKT) - 2.97
Mat khi nung (MKN) | 2.40 1.68
Chi s6 hoat tinh cudng do cta xi thép EAF
18 ______________ dudc xac dinh theo TCVN 4315:2007 va TCVN
P R Pl 6016:2011. Chi s6 hoat tinh cudng do ctia xi thép
3 30 - < y /4 et dudc tinh bang phan tram theo cong thic sau:
§ 40 ,‘ ,’ <
= 50 A/
' 60 / // —e—Cat sir dung
» 20 ’(I, --- Gidihan cho phép |
g' ," /’ ~== Gigi han cho phép R
2 80 1 - Iz = 32 x 100
90 ]7 A
100 o0Oo O = N (9,
e B - 3

Kich thwérc 16 sang (mm)
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Trong do:

Rp: d6 bén nén ctia mau xi ming Portland pha
50% xi thép (MPa);

R,: d6 bén nén clia mau xi ming Portland nén
(MPa).

Chi s6 hoat tinh cudng do6 ctia xi thép EAF
Da Ning trong nghién ciu nay & 7 ngay tudi la
60,16 % thda man so véi qui dinh cla tiéu chuin
TCVN 4315:2007 1a I, tbi thi€u phai bing 55%.

Hé sb kiém tinh K ctia xi thép dugc tinh
tham khdo theo tiéu chuan Viét Nam TCVN
4315:2007 va theo cong thuc sau:

K = Ca0+A§§gZ+A1203
Xi thép thu thap tif nha mdy thép Pa Nang st
dung trong nghién citu ny c6 chi s6 kiém tinh 12
1,7. Chi s nay thé hién miic do hoat tinh cia xi
va theo tiéu chudn TCVN 4315:2007 qui dinh hé
s6 K phai 16n hon 1,6. Vay xi thép thu thap c6 thé
st dung lam phu gia khoang hoat tinh xi mang.

1.FeO
1 2.5i0,
3.3Ca0.5i0,

1 4.2C20.A1,0:.5i0,

. ‘ &_ 5.2C20.8i0,
|

6.Fe;04
100

w
<

2
[

Intensty (cps)

Hinh 3. Ph& phan tich nhiéu xa tia X cta xi thép EAF Pa
Ning
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Hinh 4. Phé phan tich nhiéu xa tia X ctia xi ming PC40
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3.2. Anh huéng ciia xi thép t6i cuong do nén ciia
viia

Cudng do nén ctia bon loai vita tai cdc ngay
tudi khac nhau dugdc biéu dién trén Hinh 5. Nhin
chung, ciing gibng nhu mau chi chida xi ming
Portland, tat cd cac mau chia xi thép déu ting
kha ning chiu nén & tudi dai ngay. Trong 7 ngay
dau tién, miu vita chuidn c6 toc dd phat trién
cudng do nhanh nhit. Sau 3 va 7 ngay, cuong do
ctia mau dat dudc 1an ludt 1a 66% va 86% so véi
cudng do & tudi 56 ngay. Sau d6, cudng do phat
trién cham lai, v6i toc d6 hau nhu khong ddi, thé
hién qua dudng tuyén tinh trén biéu do.

45
40 4/?
© ¢ —_— T e *
S -
o /AN -
g 30 B —
g {2 ¥ =
Py 25 B
3 /7
20 —e—0% —& -10% -4+ 20% — - 30%
15 : : : : :

0 10 20 30 40

Thei gian (ngay)

50 60

Hinh 5. Su phit trién cudng do nén ciia cdc miu vita theo
thoi gian

MAu viia chita 10% xi c6 su phat trién cudng
dd chAm hon mau viia chuin nhung khong nhiéu.
Néu xét t6i do léch chuidn thi mau vita 10% c6
cudng do tuong tu mau chuin & hau hét cac thoi
di€ém. Cdc mau viia chia xi khdc phat trién cudng
dd cham hon. Ham lugng xi dugc su dung cang
16n, kha ning chiu nén tai cdc ngly tudi khac
nhau cang gidm so véi miu chuin. Nghién cifu
clia nhém Nguyén va dong su [3] trén xi thép thu
thap tai nha mdy Pong Tién ciing cho két qui
hoan toan tuong tu. D€ danh gia su ting gidm
cuong do clia cac mau chia xi so véi mau chuéin
tai tiing ngay tudi, hé s thay déi cudng do dudc
tinh nhu sau:

R;
AR, = —
R¢
Trong do:

AR;: Hé s6 thay d6i cudng do tai mot thoi
diém nao d6 (%)

R;, Rc: Cudng dd clia miu chia xi, mau
chuin tai mot thai diém nao d6 (MPa)

Hinh 6 bi€u dién su thay doi cudng do cta ba
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loai vita xi tai tiing ngay tudi. Nhan thiy ring, su
giam cudng do ting dan khi ham ludng xi dudgc
dung dé thay thé xi ming ting dan. Két qui nay
phil hop véi két qua thu dudc trong nhiéu nghién
ctfu khac [3]. St dung xi dé thay thé xi ming
Portland khién cudng do ctia vita phat trién chim
hon. Do su thly héa cta xi d€ tao thanh cdc san
phim c6 tinh két dinh trong mai trudng kiém cla
xi ming Portland thiy héa (gan lién véi su hinh
thanh Ca(OH),) chdm hon.

Ngoai ra, hiéu suit cudng do dudc thdng ké
trong Bang 3. Thong s6 nay dugc tinh cho tit ci
cac mau viita xi va tai moi ngay tudi, theo cong
thic sau:

cem

SG,’ = R,' - (R
¢ Cpoz

)

Trong do:

S G;: Hiéu suit cuong do (MPa)

R;, R¢ : Cudng dd cia miu chia xi, mau
chuén tai mot thoi diém nao d6 (MPa)

Ceem> Cpoy 1 Ty 1€ khdi luong ctia xi ming va
ctia chit két dinh (gom xi va xi ming) trong ting
hon hop vita (%)

0
5 |
-10

5‘\;-15
x

=-20
<25
-30
-35

-40 | |
3 7 14 28
Thei gian (ngay)

010% mW20% @30% |

56

Hinh 6. Sy thay d&i cudng dd ctia cdc miu vita c6 xi so véi
mau chuén theo thdi gian

Bang 3. Hiéu suét cuong do ctia xi thép (MPa)
| Ngay tuéi [ Xi10% | Xi20% | Xi30% |

3 2.21 0.80 -1.27
7 1.36 -0.35 0.01
14 2.25 1.88 1.28
28 - - 2.17
56 2.93 4.12 4.73

Hiéu suit cudng do ctia mau xi 10% ludn 16n
hon 0 con cua cdc mau chia xi khac c6 lic nho
hon 0. Hiéu suét thu dudc 16n nhit véi cac mau
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vita chita xi 10%, 20%, 30% 1an lugt 12 2.93, 4.12
va 4.73 MPa tai 56 ngay tudi. Nhu vdy, hiéu suat
cuong do tang 1én cung ham lugng xi dugc dung
va thdi gian bao dudng mau. Khong c6 nhiéu di
liéu vé hiéu suat cuong dod cla cic loai vira st
dung cic loai vat liéu thay thé xi ming, tuy nhién
ta c6 thé so sanh véi cac loai vita stt dung tro trau
clia Antiohos va cong su [5]. Hiéu suét cudng do
cua xi thép trong nghién ciu nay 16n hon so véi
hiéu suét st dung tro triu nghién thd nhung nhé
hon so véi tro trau dudc nghién min. Véi cac loai
vat liéu thay thé xi ming néi chung, su phan bd
kich thuéc hat c6 anh hudng 16n dén cudng do
sau cung cua via.

4. Két luan

Két qua nghién citu cho thiy xi thép Da Ning
c6 thé dugc st dung dé€ thay thé xi ming Port-
land. Tuy nhién ham lugng thay thé dat dudc con
khiém tén, khoang 10% dé khong anh hudng t6i
kha nang chiu nén cua vita. Khi ham lugng thay
thé ting 1én 20% hoic 30%, cudong do clia miu
vita gidm. Tuy nhién, viéc st dung xi thép van
luon dat dugc hiéu suit cudng dd 16n hon 0 &
tudi dai ngy.

Trong nghién ciu tiép theo, nhém tic gia
sé tiép tuc khio sat anh hudng clia xi thép tdi
cac tinh chit khac ctia vita nhu do bén véi cdc
tac nhin dn mon hda hoc. Ngoai ra, mot huéng
nghién cttu khic ciing c6 thé dudgc tién hanh, nhu
cai thién tinh thiy luc ctia xi thép bang céach diéu
chinh thanh phan héa hoc.

Tai liéu tham Khao

[1] Yildirim, I.Z., Prezzi, M., 2011. Chemical, min-
eralogical, and morphological properties of steel
slag, Advances in Civil Engineering, 13 pages.
http://dx.doi.org/10.1155/2011/463638

Delbecq, M., 2010. Steel Slags as Cementitious Mate-
rials, Arcelor Mital Report.

Nguyén, V.P,, L¢, T.D.H., Huynh, NM., L&, M.S.,
Nguyén, T.H., Nguyén, K.S., 2014. Tii ché xi thép
16 hd quang dién lam thanh phin phu gia khoang xi
mang, Tap chi KHCN Xay dung 2, 49-57.

Adjoudj, M., Ezziane, K., Hadj, E., Ngo, T.T., Kaci,
A., 2014. Evaluation of rheological parameters of
mortar containing various amounts of mineral addi-
tion with polycarboxylate superplasticizer, Construc-
tion and Building Materials 70, 549-559.

(2]
(3]

(4]



90

(5]

(6]

Tran Thu Hién va céng sy / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tdn 3(22) (2017) 84-90

Antiohos, S.K., Tapali, J.G., Zervaki, M., Sousa-
Coutinho, J., Tsimas, S., Papadakis, V.G, 2013. Low
embodied energy cement containing untreated RHA:
A strength development and durability study, Con-
struction and Building Materials 49, 455-463.

Antiohos, S.K., Tapali, J.G., Zervaki, M., Sousa-
Coutinho, J., Tsimas, S., Papadakis, V.G, 2013. Low

90

(7]

embodied energy cement containing untreated RHA:
A strength development and durability study, Con-
struction and Building Materials 49, 455-463.
Kourounis, S., Tsivilis, S., Tsakiridis, P.E., Papadim-
itriou, G.D., Tsibouki, Z., 2007. Properties and hydra-
tion of blended cements with steelmaking slag, Ce-
ment and Concrete Research 37,815-822.



TRUGNG DATHOC DUY TAN

DUYTAN UNIVERSITY

TAP CHf KHOA HOC & CONG NGHE
Journal of Science and Technology 3(22) (2017) 91-94

Ung x1 phi tuyén ctia vo toa chifa dau tau dudng sat

Nonlinear Behavior of the Shell of Railway Oil Tank

S.B. Kositsyn?, Tran Xuén Linh®, Pham Céng Dan®

“Khoa xdy dung, Pai hoc Giao théng Puong sdt Moscow, LB Nga
Faculty of Civil Engineering, Moscow State University of Railway Engineering, Russia
bVién Nghién citu va Phdt trién Cong nghé cao, Pai hoc Duy Tdn, Viét Nam
Institute of Research and Development, Duy Tan University, Vietnam

(Ngay nhdn bai: 21/03/2017, ngay phdn bién xong: 30/03/2017, ngay chdp nhdn ding: 05/04/2017)

Tom tat

Bai bdo gidi thiéu mot s6 két qué tinh todn va phan tich trang thdi ing suat bién dang vo toa chita dau tau dudng sit. Banh
gid tng xu tuyén tinh va phi tuyén cta ket cau vo. Trong qua trinh tinh ¢6 st dung cac loai biéu do bién dang khac nhau
cua vat liéu.

Tir khoa: Vé toa chita diu, trang thai ting suit bién dang, phucng phap phan tit hitu han, ting xi phi tuyén, bién dang déo.
Abstract

This paper presents some results of calculation and analysis of stress-strain states of railway tank shell. Linear and non-
linear behaviors of shell are evaluated. In this work, we used different deformation diagrams of material.

Keywords: Railway tank shell, stress-strain states, finite element method, nonlinear behavior, plasticity deformation.

© 2017 Ban quyén thudc Dai hoc Duy Tan

1. Gidi thiéu

Vé miit két ciu, toa chiia diu cla tau dudng
sat 13 mot t6 hop tuong d6i phiic tap ctia nhiéu
vo c6 hinh dang va kich thuéc khac nhau. Do
d6, viéc mo hinh héa va tinh toan két ciu nay
thudng gip phéi nhitng kh6 khiin nhit dinh va s
lugng cong bd trong linh vic nay con han ché,
dac biét trong trudng hgp giai cac bai toan phi
tuyén [1, 2, 3]. Muc dich cua nghién ctiu nay bao
gdm xay dung md hinh tinh todn, dua trén két qua
tinh todn dudi tai trong tinh d€ phan tich va danh

Email: x1inhtranOgmail.com (Tran Xuén Linh )

gi4 trang thai dng suit bién dang cta vo dudi cac
diéu kién phi tuyén khéc nhau.

Xét vo toa chia dau (hinh 1) dudc cau tao
tl: phan than hinh tru c6 dudng kinh 2500 mm,
chiéu dai 9000 mm; hai mit day hinh elip va phan
nap c6 dudng kinh 500 mm, cao 150 mm. Phan
dudi clia than hinh tru (goc & tam 72°) ¢6 do day
11 mm, phan con lai c6 do day 9 mm. Do day
ctia phan ddy va than nap la 12 mm, nip day — 9
mm (hinh 2). Vé dudc ché tao tii thép c6 md dun
dan hdi E = 2.10'"' Pa, hé s6 Poisson u = 0.3.
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Xét trudng hdp v chiu 4p luc déu bén trong ting
dan t6i Gax = 1.5 MPa (4p luc hoi). Két ciu dugc
tinh theo phuong phap phan tit hitu han [4] biang
phan mém Nastran. Ludi phan ti dugc dung tur
cdc phan tif phang bon mit (hinh 3) (Kirchhoff —
Love theory for thin plates).

250 |
\

p v I : : g

3 4, 9000, y —
B¢ d& hinh véng cung 4 B¢ d& hinh vong cung

Bé di trén tryc ddi ximg

Hinh 2. M6 hinh tinh todn vé toa chia diu

Hinh 3. M6 hinh Iu6i phan ti hitu han vo toa chifa dau

2. Tinh toan va phan tich trang thai ing suit
bien dang cta vo toa chita dau

P& danh gid tinh can thiét cia viéc tinh dén
céc yéu td phi tuyén, ta tién hanh nim phuong dn
tinh toan vé6i nhiing thong s sau:

a) Vat liéu dan hoi tuyén tinh, khong tinh dén
phi tuyén hinh hoc.

b) Vit liéu dan hdi déo theo biéu dd bién
dang thuc (hinh 4) [5], khong tinh dén phi tuyén
hinh hoc. Céc di€m dic trung trén biéu do: o, =
245 - 108Pa;8; =1.23-107 ;85 =2.00-1072;
o, =3.57-10%Pa; , &, = 1.77 - 107" trong d6 y —
yield, t — temporary resistance.

¢) Vat liéu dan hoi déo theo biéu do bién dang
thuc (hinh 4), ¢6 tinh dén phi tuyén hinh hoc.

d) Vat liéu dan hdi déo theo biéu dd bién dang
song tuyén tinh (bilinear elasto — plastic material)
(E =tga =2-10"Pa; E| = tga; = 6.37-10%Pa).

e) Vat liéu dan hoi déo theo biéu dd bién dang
ly tudng (o, = 2.45- 108 Pa; g, = 1.23 - 107%).

Hinh 4. Biéu do bién dang thuc ctia thép

Trén hinh 5 biéu dién cdc do thi “chuyén vi
— tai trong” tai diém A nam trén ving giao nhau
gitta phan than va ddy v toa chifa dau (hinh 2)
dbi v6i bai toan tuyén tinh va phi tuyén. Chinh tai
vung nay chuyén vi va ting suét thu dudc 1a 16n
nhit.
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—*— vit li¢u dan hoi tuyén tinh, khong tinh dén phi tuyén hinh hoc:
—=— vit li¢u dan hoi déo theo biu d6 bién dang thire, khong tinh dén phi tuyén hinh
hoc:
—— vt liéu dan hdi déo theo biéu db bién dang thue, c6 tinh dén phi tuyén hinh hoc

Hinh 5. D6 thi “chuyén vi — tai trong”

Ta thiy ring, khi 4p luc q < 0.6 MPa, cic
dudng do6 thi gan nhu tring nhau (c3 tuyén tinh
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va phi tuyén). Tiép tuc ting tai trong 1én, céc
dudng cong nay bat dau tach rdi khdi nhau. Trong
truong hop vat liéu dan hoi déo va khong tinh
dén phi tuyén hinh hoc thi chuyén vi ting ro rét
(ting t6i 15 cm va gip gan 10 1an do day clia vo).
Dong thdi, ting suat vuot qui gid tri o, clia vat
liéu. Diéu nay mau thuin véi thuc té. Do d6, can
xét dén dong thdi ca phi tuyén hinh hoc va phi
tuyén vat Iy khi ti trong tuong ddi 16n (q > 0.6
MPa).

Hinh 6 13 dd thi “chuyén vi — tai trong” cia
diém A Trong ca ba trudng hop déu xét dén phi
tuyén hinh hoc va vat liéu 1a dan hdi déo theo céc
bi€u d6 bién dang khac nhau ctia vat liéu.

//
OEMM/

03 0.6 09 12

q 1.5 MITa

—+— vit liéu dn héi déo theo biéu d6 bién dang thue. 6 tinh dén phi tuyén hinh hoc;
—=— it liéu dan hdi déo theo bidu dé bién dang song tuyén tinh, 6 tinh dén phi tuyén
hinh hoc;

—— vat liéu dan héi déo theo biéu d§ bién dang dan héi déo Ly twomg, cé tinh dén phi
tuyén hinh hoc.

Hinh 6. D thi “téi trong — chuyén vi”

Duéi ap luc q < 0.6 MPa, tuong ing véi giai
doan lam viéc dan hodi cda vt liéu, do d6 ba
duong dd thi thang va trung nhau. Vugt ra ngoai
viing ndy, chuyén vi ting manh nho xuét hién cac
bién dang déo ctia vat liéu. Khi biéu d6 bién dang
cua vat liéu 1a ly tudng, chuyén vi thu dugc ciing
16n hon. Piéu nay ducc ly giai bdi su “chay tu
do” ctia vat liéu ngoai ving dan hoi [6]. Nhin
chung, két qua tinh todn trong ca ba trudng hop 1a
duong dbi gan nhau. Tai thoi diém q = 1.5 MPa,
su chénh léch trong chuyén vi lan lugt dao dong
trong khoang tit 1.4% dén 2.8%.

Su bién dang ctia vé dudc thé hién trén hinh
7 (ty 1€ da dudc phong to).

Hinh 7. Trang thai bién dang

Trén hinh 8 biéu dién su phan bd tng suét
tuong duong trong v toa chita dau (tai q = 1.5
MPa) va tuong ing bén duéi 1a cic bi€u do bién
dang cua vat liéu.
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Hinh 8. Trwong tmg suat twong duwrong
a) biéu do bién dang thyc; b) biéu do l_)ién dang song tuyén tinh; c) biéu d6 bién dang dan
hoi déo Iy twong.

Hinh 8. Trudng ting suit tuong duong a) biéu dd bién dang
thuc; b) biéu db bién dang song tuyén tinh; c) biéu do bién
dang dan hdi déo ly tudng.

Dua trén trudng dng suét trén, c6 thé nhin
thiy rang, bién dang déo bat diu xuat hién tai
cdc viing giao nhau giita than vo véi ddy va nap
khi ting suit tuong duong o = o, = 2.45 - 10%Pa
va lan dan ra cdc ving 1an cin xung quanh. Tuy
nhién, vat liéu van chua dat t6i ngudng chiu dung
(temporary resistance o, = 3.57 - 10%Pa).

3. Két luan

- Trong tinh toan can tinh dén dong thdi ci
phi tuyén hinh hoc va phi tuyén vat ly. Tai nhiing
viing xuét hién bién dang déo (phan ddy va nap)
chuyén vi c6 thé 16n gip nhiéu 1an do day cia vo.

- D& han ché hién tuong tap trung Ung suit,
viing giao nhau giita thin vé va phan nip c6 thé
12 mit cong (mit cau, elip).

- Khi tinh todn vu tién st dung bi€u do bién
dang thuc cta vt liéu, néu khong c6 biéu do nay,
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c6 thé st dung biéu dd song tuyén tinh hoic biéu
dd bién dang déo 1y tudng.
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Tom tat

Phuong phép phan ti hitu han (PTHH) 12 mét phuong phép hiéu qua d€ giai quyét cac bai todn dong luc hoc cong trinh
hién nay. VAn dé phan chia s6 lugng phan i c6 anh hudng 16n dén két qua ctia bai todn, tuy nhién chua c6 nhiéu phan tich
dé 1am r6 van dé nay trong cic bai toan dong hoc. Trong bai bao nay, tic gia sit dung phuong phap PTHH dé danh gid anh
hudng clia viéc chia s6 lugng phan ti khung, khéi lugng phan bd déu dén tan s6 dao dong riéng clia mot s6 két ciu phang,
so sanh két qua tinh véi cic phuong phap giai tich tir d6 dua ra mot s6 két luan.

Tir khéa: Phucng phap phan tit hitu han, tin sb, dao dong, két cAu phing, phuong phap giai tich.

Abstract

Currently, Finite Element Method (FEM) is an effective method to solve the Dynamic structure problems. The numbers
of element affects the problem’s result, still, there are few analysis bringing this problem to light. In this paper, we apply
FEM to estimate the influence of the divided number of frame element in which the weight of frame element is distributed
uniformly per unit of element to the eigen frequency of a flat structure, the problem’s results are compared to analytical
method’s in order to get some recommendations.

Keywords: The finite element method, eigen frequency, dynamic, plane structure, analytical method.
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1. bat van dé & nhiéu nudc trén thé gidi [5],[6],[7], cling nhu
§ trong nudc [1],[2],[3],[4]. D€ xdc dinh su 4nh
hudng cua tai trong tac dong 1én cong trinh, cling
nhu tranh hién tugng cong hudng trong dao dong
thi can phai xdc dinh dugc dic trung dao dong
riéng clia cong trinh (tan sd hodc chu ky dao

Dao dong cia cong trinh ¢6 anh hudng 16n
va mang tinh quyét dinh dén viéc thiét ké, tinh
toan két ciu cong trinh. Vin dé nghién cifu dong
luc hoc cong trinh da va dang dudc nghién ciu

Email: honglongx1c@gmail.com (Ping Hong Long, L& Cong Duy)
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dong, dang dao dong...).

C6 nhiéu phuong phdp xdy dung va giai
quyét bai todn dao dong ctia két cAu nhu phuong
phép tinh (dua theo nguyén tic cin bing tinh
hoc, bo sung cdc luc quédn tinh theo nguyén ly
D’Alembert), phuong phap nang lugng (dua trén
nguyén ly bao toan nang lugng) [2],[3],[4]. Hién
nay, cic phuong phdp gan ding (phuong phip
nang lugng Rayleigh, Lagrange-Ritz, phuong
phap thay thé khéi luong, phuong phap sai
phan...) dang dugc nghién cdu va st dung cé
hiéu qua nhd su phat trién cia may tinh. Dic biét
12 phuong phap phan ti hitu han (PTHH) gitip
gidi cac bai todn dao dong nhanh hon, cho két
qua clia cdc tan sd dao dong riéng sai s6 chap
nhan dudc so v6i phuong phap chinh xac.

Khi stt dung phuong phap PTHH, hé dugc
18 rac hda thanh céc phan ti (PT) vé6i s6 luong
hitu han, sau d6 cac PT dudc lién két lai véi
nhau tai cac diém nit va phai dam bdo tinh lién
tuc vé bién dang. Tuy nhién dé nhan thiy ring,
viéc chia lu6i phan ti cang mau (tdc 12 ting s6
luong phan ti) thi két qua tinh cang chinh xac
nhung sb Iuong 4n sb cang ting lam khé khin
cho viéc tinh toan. Trong bai bdo nay, tac gia
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sé st dung phuong phdp phan ti hitu han theo
mo hinh chuyén vi két hop véi 14p trinh tinh todn
trén phan mém Matlab d€ khio sat anh hudng
clia viéc phan chia s lugng phan tif dén tan sb
dao dong riéng w ctia mot sd két ciu co ban, tir
d6 dua ra mot s6 khuyén cdo trong thuc hanh tinh
toan.

2. Phuong trinh vi phan dao dong riéng theo
phuong phap PTHH

Khi cong trinh dao dong tu do, khong c6 can
thi phuong trinh vi phan dao dong theo thoi gian
codang [ [ ]:

[M].{u(®)}+[K{u()}=0 (1)

Trong do:

- [M],[K] 1an ludt 12 ma tran khéi lugng, ma
tran do cing tdng thé ctia hé két cAu, c6 dang ma
tran vudng kich thudc (nxn) tity thudc vao sb bac
tu do cuia tat ca cac niit. D6i v6i két ciu khung
phang, ma trin do cing va ma tran khdi luong
ctia phan ti thanh c6 lién két cing hai dau trong
hé toa do dia phuong dudc tinh todn dua trén nén
tang ly thuyét dam c6 dién (Ly thuyét dam Euler-
Bernoulli) nhu sau [2][3]:

EAJl 0 0 EAJl 0 0
0 12EI/P 6EI/P —12EI/P 6EI/P
o] = 0 6EI/P 4EI/I —6EI/I> 2EI/I )
¢ —EA/I 0 0 EAJl 0 0
0 —12EI/F -6EI/ 12EI/P —6EI/
0 6EI/I? 2E1]l —6EI/I> 4El]l
2a 0 0 a 0 |
0 156b 22Ib 0 54b -13Ib
] = 0 22Ib 4Pb 0 13lb -3Pb 3)
¢ a 0 0 2a 0 0
0 54b 13lb 0 156b -22Ib
0 -13lb -3Pb 0 -22Ib 4Pb
V6i ky hiéu: vay phéi quy doi cac ma tr\afln khdi lugng phan ti
a= '%1; b= % [m, ], ma tran do cing phan ti [k, ] trong hé toa

-E, A, L1 m lan luct 1a cac dai lugng Modun
dan hoi, tiét dién ngang, momen quin tinh cla
tiét dién, chiéu dai phan ti va khéi lugng phan
b theo chiéu dai.

Céc ma tran [M] va [K] trong hé toa dd tong
thé ctia két ciu dugc ghép ndi tir cdc ma tran clia
céc phan tif thong qua toa do clia cac niit. Mudn

do dia phuong vé hé toa do tdng thé tuong ting 1a
[m.] va [k.] theo cOng thuc:

[Te]T- [me’] . [Te] > [ke]

[m,]
[T]". [ke].[T.]

Trong do: [T], 12 ma tran chuyén ddi toa do
clia titng phan i, va c6 céu tric nhu sau:
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np ny 0 0020
—Nny Ny 0 000
0 0 1 000
= 000 m mo ¥
0 0O -n, n O
0 0O 0O 0 1
V6i:
n = =l:n, = =2 =

l 9

\/(Xz —x)’ + (2 =)

X1 ; Xo: Hoanh d6 cta nit dau va nit cudi cliia
phan tif trong hé toa do tdng thé.

y1;y2: Tung do clia nit dau va nit cubi cla
phan tif trong hé toa do tdng thé.

I: Chiéu dai phan ti.

- u; (¢) ; u(t): Chuyén vi va gia téc chuyén vi
(ngang, ding, xoay) tai cac nut, c6 dang dao dong
diéu hoa.

Khi hé dao dong riéng, cac niit chuyén dong
theo quy luat ham diéu hoa véi cic tan s6 dao
dong riéng khic nhau. Trong d6 céac tan sb6 dao
dong riéng dudc xéc dinh tlit phuong trinh tan sb:

det ([K*] - w?. [M*]) =0 (5)

V6i [K*], [M*] 1a ma tran do cing va ma tran
khéi lugng tdng thé ctia hé két cau sau khi khir
suy bién. Qua trinh ghép ndi cac phan tii sé dudc
lap trinh ty dong trén Matlab, d€ giai phuong
trinh tan sd (5) tac gia st dung thuat toan QR lap
trinh trén Matlab. Mot s6 trudng hop khéo sat cu
thé trong muc 3.

3. Vi du tinh toan khao sat anh huéng ca sb
lugng phan ti dén tan so dao dong riéng.

3.1. Ddm don gidn

Xét dam don gian (so d6 nhu hinh 1a) c6 khbi
lugng phan bd déu m =3750 (N/m), tiét dién chit
nhat A = 0.15(m?), md men quén tinh tiét dién 1=
9/2000 (m*), md dun dan hdi vat liéu E =27x10°
(N/m?).

m=const ® @ 0] @ O]
ATEA= anst Y t =l + + -
EJA=const E,|A=const
m = const m= const
4%# L2 L2 L3 L3 L3
(1a) (1b) - (1c)

Hinh 1. So d6 dim don gian. la,b,c,. So d6 dam chia 1
phan ti ,2 phan ti¥, 3 phan ti

Véi so d6 1la, tan sd dao dong riéng theo
nghiém giai tich la [2],[3],[4]:

w = 26 (=1.2,3..) )

Tién hanh kho st 4anh hudng cta sb luong
phan chia phan ti theo phuong phap PTHH véi
cic so dd 1a,1b,1c trong trudng hop nhip dam
thay d6i L=4(m), L=6(m), L= 8(m). Qud trinh
tinh todn tan sd dao dong riéng dudc lap trinh
trén Matlab, két qua so sdnh v6i nghiém gii tich
cho 2 tan sb co ban dau tién dugc 1ap thanh Bing
1 dén Bang 3.

5 N
Bang 1. Truong hgp L = 4(m)
i | LA - Theo phuong phap PTHH
T(as’f" {ffetoq(‘g“) Sodé1a | Saisé | Sodd1b | Saisé | Soddic | Saish
=L=a(m) | (%) | I=L2=2(m) | (%) | I=L3=4/3(m)| (%)
@y 111.0330 123.2376 11.0 111.4713 0.39 111.1230 0.08
@, 4441322 564.7455 27.16 492.9503 11.0 449.3820 1.18

Bang 2. Trudng hgp L = 6(m)

Theo phwong phap PTHH
So do 1b Sai s6
1=L/2=3(m) (%)

Tan sé | Kétqua
(s) | theo (6)

So'do 1c | Saisd
1=L/3=3(m) | (%)

So do 1a Sai s6
1=L=6(m) (%)

y 49.3482 547723 10 495428 0.39 493880 0.08
@y 197.3930 250.9980 27.16 219.0890 1.0 1997253 118

5 N
Bang 3. Truong hop L = 8(m)
A i | i - Theo phuong phap PTHH
T?S’T1§° ﬁeeto“(‘g“) Sodé1a | Saisé | Sodo1b | Saisd | Soddic | Saisé
EL=8(m) | (%) | FLR2=4m) | (%) |I=LU3=8/3(m)| (%)
y 27.7584 30.8094 11.0 27.8678 0.39 27.7807 0.08
[0 111.0336 141.1864 27.16 123.2376 1.0 112.3455 1.18

Nhdn xét: Chiéu dai clia phan ti khong anh
hudng dén sai s6 chénh léch giita két qua theo
PTHH va theo phuong phap giai tich khi nhip
dam thay ddi. Truong hop xem nhip dam 1a 1
phan i (so do 1a) thi két qua sai sd 16n. Khi xét
dén tan sd co ban thi 2 thi nén chia tr 3 phan
td tr$ 1én thi két qua theo PTHH x4p xi tot véi
nghiém gidi tich (sai s6 khodng 1%).

3.2. Ddm lién tuc

Xét dao dong riéng cia mot dam lién
tuc 3 nhip (hinh 2a) c6 khéi luong phan bd
déu m=3750 (N/m), tiét dién chi nhat A =
0.15(m*),md men quan tinh tiét dién I =
9/2000(m*), md dun dan hdi vat liéu E = 27 X
10°(N/m?).
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® 2 0. @8 0
HEE S S O

. i =
S O A S
bt bt qt S T T i 1
(2a) (2b)
®‘ ®‘® @‘ @ ‘@'®‘ ‘@ zi=1 smetb/ Z2=1.sin6t
—— ——— 4 £ -
L L L L L L L 0 1 2 3
1 K 1 1 ﬂL L 1L L 1L L 1L
(2c) . (3d)

Hinh 2. Dam lién tuc 3 nhip 3a,b,c. M6 hinh méi nhip dim
chia 1an luct 1 phan t&, 2 phan td va 3 phan tif 3d. Hé co
ban theo phuong phép chuyén vi

Theo phuong phép chuyén vi thi hé co ban
dudc chuyén vé nhu hinh 3d. Phuong trinh tan s6

c6 dang:
e 2| _ 0
21 r
Trong do:
r =Txn = %Yjs (/1)"'4%?’1 (D) T2

Iy = % 7).

A = k.L 1a thong s6 chuin 14y theo 1 nhip
dam.

¥;: 1a cac ham Kruldv theo A [2].

Suy ra:

3EI 4EI 2 2& 2

|2 () + Ly )] - [Zemw] =0
(7)

Giai phuong trinh (7), tim dudc 2 nghiém dau
tién 1a A, = 3.1416 va A, = 3.5564. Tan sb dao
dong riéng tuong tng cua hé theo phuong phap
chuyén vi la:

wi= (1) JE ®)

e 8 g =g

Dang dao déng riéng thir nhat Dang dao déng riéng thi 2

Hinh 3. Hai dang dao dong co ban ctia dim lién tuc 3 nhip

Khdo sat bai toan khi nhip dam thay ddi
L=3(m) va L=6(m) theo phuong phdp phan ti
hitu han trong trudng hop mdi nhip dam chia 1
phan t (so d6 2a), chia 2 phan i (so do 2b) va
chia 3 phan tif (so dd 2¢). Qud trinh tinh todn theo
phuong phap PTHH dudc xay dung trén Matlab,
két qua so sanh véi nghiém giai tich theo phuong
phdp chuyén vi trinh bay & bang 4, bang 5.

Bang 4. Trudng hgp L = 3(m)

Theo phuwong phap PTHH
So do6 2b Sai s6

Tan | &t qua . . . .
S0 theo (8) Sodoé2a | Saiso Sodé2c | Saiso

(s 1=L=3(m) (%) |1EL2=1.5m)| (%) | ELB=1m) | (%)
> 197.3930 | 219.0890 1.0 198.1712 039 197.5519 0.08
», | 2529507 | 302.7149 19.67 2545753 065 253.2962 013

2 <
Bang 5. Truong hgp L = 6(m)
Két qua Theo phwong phap PTHH
s0 theo (8) Sordé2a | Saiso So do6 2b Sai s6 Sodd2c | Saiso
(s) 1=L=6(m) (%) | 1=L2=3m) | (%) | ELB=2m) | (%)
> 49.3483 54.7723 1.0 49.5428 0.39 49.3880 0.08
», 63.2399 756787 19.67 63.6488 0.65 63.3241 0.13

Tan

Nhan xét: Chiéu dai ctia phan ti khong anh
hudng dén sai s6 chénh léch giita két qua theo
PTHH va theo phuong phap giai tich khi nhip
dam thay d6i. Trudng hop xem nhip dam 1a 1
phan tif (so do 2a) thi két qua sai s6 16n. Khi xét
dén tan s6 co ban thi 2 nén chia tir 2 phan tif trd
1én sé& cho két qua xap xi tbt v6i nghiém gidi tich

=(sai s6 duéi 1%).

3.3. Két cdu khung

Xét khung 1 tang 1 nhip nhu hinh 4a, cic
thong s6 dau vao nhu sau: tiét dién A=0.1(m?),
mo6 men quan tinh tiét dién I=1/750 (m*),mo dun
dan hoi vat liéu E = 27 x 10° (N/m?), khéi luong
phéan b6 déu m=2500 (N/m), L = 6(m).

z:=1.sin6t

25=1 sin6t

b

{4b)

Hinh 4. Mb hinh khung 1 ting 1 nhip 4a. Cot va dam chia
1 phan ti theo PTHH; 4b. Hé co ban theo phuong phdp
chuyén vi

Hé co ban theo phuong phap chuyén vi nhu
hinh 4b c¢6 3 bac tu do. Tan s6 dao dong riéng
theo phuong phdp chuyén vi la nghiém cla
phuong trinh tan s6 :

rie riz s
ra rn 13 |=0
r3p I3 133

V6i r;; 1a gia tri phan lyc tai lien két i do

chuyén vi don vi tai lién két j gay ra.
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rn = 2 (1),
MS (/l)—/l4E['

8EI :
rn = Y A); r3 =

3 R
ro = ry o= EP); ra = rp =
SEY ()5 ri3=r3 = ()
Trong do:

A = k.L1a thong s6 chuin 14y theo phan tif cot
(hodc dam) trén so dd (4b).

Y. € :la cac ham Krulov theo A [2].

Khai tri€n dinh thiic va thay céc gia tri r;jta
dudc phuong trinh tan s6 rit gon nhu sau:

(1697 — ¥3).(24.65-1*)+36.92. (¥, — 4¥)) =

009

Giai phuong trinh tan s6 (9) ta dudc 2 nghiém
o ban dau tién 1a 4; = 1.7895 va A, = 3.5564.
Tan s6 dao dong riéng tuong tng theo (8): w; =
10.6744 (s7); wy = 42.1599 (s71).

Pé 1am 16 anh hudng cta sb luong phan ti
trong dam theo phuong phap PTHH dén tan s6
dao dong riéng, tac gia tién hanh danh gia theo
3 truong hop: dam chi chia 1 phan ti (so dd
4a), dam chia 2 phan t& (I=L/2=3(m)), dim chia
3 phan ti (1=L/3=2(m)). Chi y ring tit ci cic
trudng hop thi ciu kién cot chi chia 1 phan tg.
Két qua khdo sit va so sanh dugc trinh bay theo
bang 6.

R e T T~

| | 4o >

| | f \
| [ \
Wb | \
’ f « \
. i . e
0 1 2 3 4 5 & T ] 0 2 3

E S s o
5b. Dang dao déng thir 2

5a. Dang dao déng thir nhét

Hinh 5. Hai dang dao dong riéng co ban

Béng 6. Anh hudng clia s6 lugng phan tit trong dam dén
tan s6 dao dong riéng

Theo phuong phap PTHH

Tansbd| Theo |Dam chiat Saiss |Damchia2| . . TDamchia3 | o . o
(s 9) phan tr (%) phan ti (%) phan te (%)
(SP 3a) 1=L/2=3(m) 1=L/3=2(m)

[ 106744 10.6915 0.16 10.6907 015 10.6905 0.15
@, 42.1599 498423 18.22 43.6402 351 434558 3.07

DPé 1am 16 4anh hudng cta sb luong phan ti
trong cot, tac gia ciing tién hanh d4nh gi4 theo 3
trudng hop: cot chi chia 1 phan ti (so dd 4a), cot
chia 2 phan ti (1=L/2=3(m)), cot chia 3 phan ti
(1=L/3=2(m)), con cau kién dim chi chia 1 phan

td. Két qua khao sat va so sanh dudc trinh bay
theo bang 7.

Bang 7. Anh hudng ctia s6 lugng phan tii trong cot dén tin
s6 dao dong riéng

Theo phuong phap PTHH
Tansé| Theo 3 Saisé | COtchia2 | o o 3 Sai sé
(s 9) phan tir % phan tir % phan tr %
sp3a) | P | =ue=amy | P | =Ls=am) | %)
», | 106744 106915 016 106738 001 106724 002
, | 421509 49.8423 1822 460556 924 45,0027 888

Cot chia1 Cot chia 3

Tir két qua bang 7 va bang 8, ta nhan thiy
12 néu xét dén dao dong riéng thi 2 thi viéc chi
chia cot va dim thanh mot phan tit 13 chua dd,sai
s6 clia w, 16n (trén 18%). Ngoai ra 4nh hudng
clia viéc phan chia s6 lugng phan ti trong dam
va trong cOt dén tan sd dao dong riéng 1a khong
gibng nhau. Néu xét dén w, thi viéc phan chia sb
lugng phan ti trong dam hiéu qua hon.

Tién hanh khdo sat viéc phan chia sd ludng
phan tif ca trong ciu kién cot va dam, két qua
trinh bay & bang 8.

Bang 8. Anh hudng ciia s6 lugng phan tii trong cot va trong
dam dén tan s dao dong riéng

Theo phuong phap PTHH
| Cotchia3 ) Cot chia 2 -
Sai s | phantir,dam | Saisé | phan ti,dam | Saiso
(%) chia 2 phan (%) chia 3 phan (%)
o tr

Tansd| Theo

(s ©)

Cot & dam
chia 2 phan
o

y 10.6744 10.6730 0.01 10.6729 0.01 106716 0.03
[ 421599 42.4816 0.76 41.9434 051 42.0086 0.36

Tit bang 8 ta nhan thiy rang khi phan chia ca
cOt va dam tir 2 phan td trd 1én thi két qua w; va
w, XAp xi t6t véi nghiém giai tich (nhd hon 1%).
Khi s6 lugng phan chia phan ti trong cot va dam
khong giéng nhau thi két qua c6 su sai 1&ch, tuy
nhién 1a khong dang ké.

Nhan xét:

-Tan sb dao dong riéng ctia két ciu phu thudc
kh4 16n vao viéc phan chia s6 lugng phan ti khi
st dung phuong phap PTHH.

- Dbi v6i két cAu dam don gian va dam lién
tuc thi chiéu dai ctia nhip dim khong 4nh hudng
dén muc do sai sb6 cuia két qua tan sb dao dong
riéng co ban w,,w, so vdi két qua tinh theo gidi
tich, tan s& co ban bic cao thi xu hudng sai s6 16n
hon tan sd co ban bac thip hon. Néu mdi nhip
dam chi chia 1 phan t thi két qué tinh w;,w, sai
sd 1a kha 16n, trén 11%. Khi chia mdi nhip dam
tlr 2 dén 3 phan tif thi két qua tinh w;,w, xip xi
t6t v6i nghiém giai tich, sai s6 dudi 1.0%.
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- Pbi véi két cau khung, néu chi xét tan sb
co ban thd nhit w, thi chi can phan chia méi ciu
kién dam, cot thanh mdi phan t 1a dd, v6i miic
sai 6 khong dang ké 1a dudi 0.2%. Tuy nhién khi
can xét dén cic tan sb riéng bac cao hon, tif w,
trg 1én thi sai sb 1a kha 16n, trén 50%.

4. Két luan

Phuong phap PTHH gitip gidi quyét cac bai
toan dong luc hoc cong trinh hiéu qua nhd su
phat trién cia may tinh. Mot trong nhiing dic
trung dong luc can dudc quan tAim diing mic 12
tan s6 dao dong (hodc chu ky dao dong). Viée xdc
dinh tan s dao dong riéng co ban ctia cong trinh
1a mot bude quan trong 1am tién dé cho cac tinh
toan sau nay. Khi stt dung PTHH thi viéc phan
chia s6 lugng phan ti trong mdi nhip cAu kién
4nh hudng 16n dén sai s6 ctia tan sd dao dong
riéng. Dbi v6i két cAu dam c6 trong luong phan
bd déu thi nén chia mdi nhip dam thanh 2 phan ti
trg 1én khi khao sat dén tan sd c¢d ban w,. Poi véi
két chu khung, néu chi xét tan sd co ban dau tién

w; thi viéc chia mdi ciu kién dam, cot thanh mdi
phan ti 13 chip nhan dudc, tuy nhién khi quan
tam dén cic tan sd riéng bac cao hon thi phai
chia mdi cAu kién tir 2 dén 3 phan ti trd 1én m&i
dam bio miic do sai s6 dudi 1% so véi két qua
theo giai tich.
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Tém tit

Bai béo trinh bay phan tich ndi Iuc va bién dang ctia san Bubbledeck bang phin mém Abaqus. Téc gia sit dung phin mén
Abaqus dé€ mo phong mot s6 san Bubbledeck va cic san dic tuong duong ding trong md phdng thiét ké. Cac két qua noi
luc va chuyén vi dudc phan tich va so sanh. Tir cic két qua noi luc thu dudc, mot sain Bubbledeck dugc thiét ké bd tri cot
thép theo EC2 va md phong, phan tich va so sanh véi san dic tuong duong. Cac loai san dugc mo phong st dung phan ti
khoi, cbt thép dugec mo phong nhu phan tii thanh nhiing vio bé tong.

Tir khoa: Bubbledeck, Abaqus, san bong
Abstract

The paper presents the analysis of Bubbledeck slabs using Abaqus software. The authors use Abaqus to simulate Bub-
bledeck slabs and equivalent slabs used in computational design. The internal efforts and deflection results from Bub-
bledeck slabs are analyzed and compared with the results from equivalent slabs. From the internal efforts, a reinforced
Bubbledeck concrete slabs is designed based on EC2 and then its simulation results are compared with the one of equiva-
lent reinforced slabs. The 3D elements are used for slab simulation and the truss elements are used for steel simulation.

Keywords: Bubbledeck, Abaqus, reinforced Bubbledeck concrete slab

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. M6 dau nay. Ung dung san Bubbledeck dé tao nén két ciu
san c6 kha ning vugt nhip nhim tao khong gian
st dung cho cong trinh da dem lai hiéu qua tich
cuc trong thiét ké va khai thac st dung. San Bub-
bledeck 1a loai san stt dung cac qua bong rong tur
nhua tdi ché dé€ thay thé phan bé tong khong hoiic
it chiu luc & giita chiéu cao tiét dién san. O bén
trén va bén dudi cia qua bong dudc gia cuong

Nganh xiy dung Viét Nam dang ngay cang
phat trién trong viéc ap dung cdc cong nghé thi
cong hién dai trén thé gi6i cling nhu tu nghién
ctu ra nhiing cong nghé mdi phu hop véi diéu
kién thuc t& ctia nuéc ta. Trong két cAu nha cao
tang, viéc ung dung cong nghé thi cong san hién
dai dang ddp tng dudc nhu cau xdy dung hién

Emails: t1ctbql@gmail . com (Tran Lé Cong Tam), vuduythang@duytan.edu.vn (Vi Duy Thing)
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bang céac 16p ludi thép dudc tinh todn cu thé. Céc
qué béng nhua c6 vai tro giam thiéu phan bé tong
khong can thiét dbi v6i kha ning chiu luc cla
két cAu san, gidm nhe trong luong cla san, cai
thién cac kha nang cich am, cach nhiét. Cong
nghé thi cong san Bubbledeck khong qua phic
tap, cho phép gidm 35% khbi luong bé tong so
v6i san truyén théng. Tir d6 gép phan gidm dugc
trong lugng tong thé clia cong trinh va ting khé
nang vudt nhip. San c6 kha nang chiu lyc theo
hai phuong, khong ding dam nén gidm chiéu cao
x4y dung mdi tang, cai thién kha ning cach am,
cach nhiét cho san. Cong nghé lap ghép, ban lap
ghép cho phép cong xudng hda va cd gidi hoa
cdc qua trinh ché tao, van chuyén, 13p dit nén thi
coéng nhanh, st dung it lao dong, san pham lam
ra c6 do chuin hoa cao. Do st dung céc vat liéu
tai ché trong san xuit va thi cong nén cong nghé
nay giup giam chi phi vat li€u va than thién véi
moi truong [1-3].

Hién nay khi mo phéng thiét ké san Bub-
bledeck, cac k¥ su thuong st dung mo hinh san
dic tuong duong v6i cuing chiéu day san va giam
dd cing cua san dédc cho cung do cung véi san
Bubbledeck theo nhu EC2. Trong bai bao nay,
céc tac gia st dung phan mém Abaqus dé mo
phong san Bubbledeck va san dac tuong duong.
Cac két noi luc va chuyén vi qua thu dudc cia
mot sd nhip san Bubbledeck thong dung dudc
khao sat va danh gia. Tac gia chon mot bude nhip
san 10m x 10m d€ thiét ké cot thép theo EC2 va
mo phéng ciing nhu so sanh véi két qua thu duge
ctia san dic tuong duong c6 bd tri cot thép.

2. Phan tich san Bubbledeck theo EC2

2.1. Tinh todn khd ndng chiu uén ciia san theo
EC2[4, 5]

San Bubbledeck lam viéc dang hudng, vi viy
c6 thé phan tich tinh todn bang viéc st dung céc
phuong phép tinh toan tuong tu nhu san dac lam
viéc hai phuong. Bubbledeck dudc so sénh ca vé
miit 1y thuyét 1an thyc tién véi tAm san dic. N6
hoat dong ciing tuong tu nhu tim san dic vé ci
diéu kién truéc mat va lau dai. San Bubbledeck
c6 thé tinh todn nhu san dic thong thudng véi
do cling quy ddi tuong duong bang 0,87 do cing

chéng udn cia san dic. Bubbledeck bd qua ddng
ké khdi luong ctia bé tong (so vdi san dic) trong
phan 16i & trong tim cda san, 12 viing ma cic gid
tri Ung suét tuong ddi nhé khi tiét dién chiu udn.
Khi thiét ké khang ubn, chiéu cao clia viing bé
tong chiu nén dugc tinh toan va ké dén trong
pham vi vung bé tong dic gitita vung bién trén
cling clia qua bong va bé mit tAm san. Trong cic
tAm san c6 ting sult 16n, cac khoi ting suit s& xAm
nhap khong dang k€ trong pham vi viing ¢4 bong.
Cic nghién ciu va thi nghiém da cho thiy ring
c6 mot tac dong khong dang k€ 1én tinh khéng
ctia sin Bubbledeck trong céc trudng hop thiét
ké thong thudng [5].

Viéc xéc dinh c6t thép chiu udn trong ban san
cin cif vio moment M, kich thudc tiét dién, cap
dd bén ciia bé tong va nhém thép.

M
C b.d

trong d6 f.; 1a cudng do chiu nén ctia mau thit &
28 ngy, b 1a bé rong dai san, d 1a chiéu day hitu
hiéu cuda san.

Néu K < K, =0,167,tinh Z

K (D

K

0,5 - —) 2)

7 =
(0,5 + 1.134

Dién tich ct thép tinh todn

M
Ag = (3)
fyaZ
B6 tri thép va kiém tra diéu kién:
A
Prin <SP =1 <pm =4% (4

bd ™~
Néu K > K,; =0, 167 thi phai ting kich thudc
tiét dién hoic cot thép trong viing nén.

2.2. Choc thung cua san theo EC2

Luc choc thing c6 thé phat sinh do téi trong
tap trung hodc phan luc tic dung 1én ving chit
tdi Az cla ban san. Quy trinh thiét ké dbi véi
choc thing dua trén viéc ki€m tra tai mit cot va
tai chu vi kiém tra co ban u;. Néu c6 yéu cau cbt
thép chéng cit, phai tim chu vi tiép theo u, of
tai vi tri khong c6 yéu cau thém cbt thép chiu
cat. Viéc kiém tra phai dudc thuc hién nhu sau:
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- Cbt thép chiu choc thiing khong can bd tri
néu:

VEd < VRdc (5)

- Ung suét cit v doc theo chu vi cdt, nén
dugc gidi han bsi ting suét cit cho phép 16n nhat
trong tiét dién bé tong vy max-

VEqd < VRd,max (6)

trong do vgs. 1a kha nang chiu choc thung tinh
toan clia ban san khong c6 cdt thép chiu choc
thing doc theo tiét dién kiém tra dang X€t, Vry.cs
la kha nang chiu choc thung tinh todn cua ban
san c6 cdt thép chiu choc thiing doc theo tiét dién
ki€m tra dang xét, Vggmax 12 gié tri tinh toan kha
ning chiu choc thing 16n nhit ctia ban san doc
theo tiét dién kiém tra dang xét, vg, 12 ting suit
cat doc theo chu vi cot

VEd = ’% (7
I/L,‘.d
Vi 12 luc cat tai tiét dién ving bién cot, u; 1a
chu vi ki€m tra dang xét, d 1a chiéu cao hiéu qui
trung binh ctia san, B 1a hé s6 ké dén do 1éch tam
clia tai trong, Vg me. 12 ing suét cit cho phép 16n
nhat trong tiét dién bé tong:

VRd,max = 0’ 5-V~fcd (8)
v 12 hé s giam cudng do cho bé tong bi nit do
chiu cat
Jek
=0,6.|1—
Y [ 250 ©)

f.a 12 gid tri thiét ké clia bé tong chiu kéo

0,85.f.
1,5

Jea = (10)

2.3. Quan niém tinh todn noi luc san Bubbeldeck

Ban san Bubbledeck 1a loai két ciu rong,
phang, khong dim lién két truc tiép v6i hé cot
chiu luc. Sau khi 1ap ghép va dd bé tong san sé
lam viéc tuong tu nhu két ciu mot san khong dam
thong thudng. Tinh toan khdi va su 1am viéc theo
hai phuong cua san Bubbledeck dugc dam bao.

Nguyén tic 1am viéc va tinh todn ctia san Bub-
bledeck tuong tu nhu san phing bé tong cbt thép
khong dam thong thudng do dé san Bubbledeck
dugc tinh toan nhu san bé tong cot thép thong
thudng. Ta chi can diéu chinh mot s6 thong s6 ky
thuat nhu sau:

- Do ciing chdng ubn ctia san Bubbledeck bang
0,87 1an d6 ciing clia san dic cung day san va
ciing cip do bé tong.

- D6 bén cit ctia san Bubbledeck bing 0,6 1an
do bén cat clia san dic ¢ cung cap do bé tong.

3. Mo phong san Bubbledeck [6]

3.1. San Bubbledeck

Trong phan nay chiing ta sé phan tich so sanh
két qua mo6 phéng hai md hinh san Bubbledeck
va san dic tuong duong. Cac khau do san dugc
chon dua trén céc loai san thong dung trén thuc té
tai Viét nam va céc ti trong 14y theo tiéu chuan.
Céc so sanh, phan tich két qua mo phdng ctia hai
mo hinh nham kiém tra, danh gid kha ning chiu
luc ctia san Bubbledeck khi chiu tai trong thiét
ké va thong qua viéc phan tich noi luc, do vong
biang md phong dé€ c6 danh gid chinh xdc hon vé
phuong phdp tinh toan quy ddi tif san dic sang
san Bubbledeck c6 cuing khau dd va chiéu day.

Chung ta phan tich cac 6 san Bubbledeck véi
cung chiéu day san 12 340mm, khiau do nhip tur
10m dén 14m, thay d6i khiu do theo tiing budc
Im. Tiét dién cot trong san: 0,6m x 0,6m nhu
hinh 1. Viing bé tong dic xung quanh cot (dbi
v6i san Bubbledeck) cach mép cot 0, 6m vé cic
phuong, 16p bé tong bao vé day 0, 035m, dudng
kinh bong 0,27m, khoang cach gitta cac qua
bong (tinh ti mép qua bong) theo cac phuong
1a 0,025m. Bé tong cip do bén C30/37(B25),
da 10mm x 20mm c6 md dun dan hoi tai ving
bé tong dic E. = 31 GPa = 31 x 10°%N/m?,
mo dun dan hoi tai ving bé tong c6 bong Ej, =
0,87E. = 27 GPa, cudng do dic trung khoi tru
cua bé tong fx = 30 MPa. Thép dudng kinh
> (10 dung loai CII, AIl c6 md dun dan hdi
ctia thép E; = 200 GPa. Cudng do chdy tbi
thi€u cla thép f, = 290 MPa. Thép dudng kinh
< @10 dung loai CI, Al c¢6 cudng do chdy tdi
thi€u cta thép f, = 220 M Pa, cudng do chiu kéo
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t6i thiéu ctia thép f, = S00MPa = 5x 10°kN/m?>.
Tinh tai san 12 DL = 7,08 kN/m?. Hoat tai san
la LL = 2 kN/m?. T6 hop tai trong tinh todn:
1,35DL + 1,5LL = 1,35 x 7,08 + 1,5 x2 =
12,558 kN/m?. Cac két qua tinh toan hién thi
trong cdc do thi dudi day st dung cac don vi N
va m.

Hinh 1. So dd mo phdng tinh todn san Bubbledeck va san
phing

3.1.1.

Moment tai tru va moment tai diém giia
cua san

Biéu d& Moment tai tru theo phwongX

910 10x10 11x10 12x10 13x10 14x10
Kh3uda san

- = Sandac S&n Bubble deck

Hinh 2. Moment tai tru theo phuong X

Bidu d& Moment tai tru theo phwongy

______
_____

mom oM omomom o m
8 & & & &8 & &

o koM

Moment try theo phuong Y
n

o910 10x10 11x10 1M10 13x10 14x10

Khdudé san

= == Sandac San Bubble deck

Hinh 3. Moment tai tru theo phuong Y

Céc hinh tir 2 dén 5 thé hién céc gid tri clia
moment tai tru va di€ém gitta san theo cic khiu
do san khac nhau cho hai loai san Bubbledeck
va san dic tuong duong. Ta c6 thé thay dbi vé6i

cac gia tri moment theo phuong X, va Y tai tru
ctia hai loai san tuong ddi gan nhau, tuy nhién
cac gia tri cia san Bubbledeck 16n hon so véi san
dic tuong duong. Khi khau do cang 16n thi do
chénh 1éch moment tai tru gitta hai mo6 hinh san
cang nhiéu (hinh 2, 3). B6i véi moment tai diém
gitta san, quan sat trén hinh 4 ta thiy gia tri mo-
ment theo phuong X khong chéch 1éch nhiéu d6i
v6i hai loai san. Tuy nhién vé6i hai bi€u do mo-
ment theo phuong Y trén hinh 5 ta thiy c6 do
chénh 1éch ding ké gitta hai loai san, d6 1a do vi
tri ctia bong dit 1éch so véi tAm san tai cac khiu
do 9m x 10m va 12m x 10m. Nguyén nhan gay
ra la do khi bong dat tai tdm san, dién tich mat
cat san qua tAm san ltic nay 1a nhé nhét, khi bong
léch cang xa tdm san thi dién tich mat cat tai tim
san cang tang.

Biéu db Moment giita nhip theo phuang X

10 10x10 11x10 12x10 13x10 14x10

Khéu dé san

Moment gitra nhip th

- g= SBNndac S&n Bubble deck

Hinh 4. Moment tai gitia nhip theo phuong X

Biéu d® Moment giita nhip theo phuong Y

_____

10n9 10x10 1011 10x12 10x13 1014

Khdudé san

Moment gitra nhj

= = Sandac S&n Bubble deck

Hinh 5. Moment tai gitia nhip theo phuong Y

3.1.2. Luc cdt san tai ving xung quanh tru

Céc hinh 6, 7 thé hién cac bi€u dd luc cat tai vi
tri xung quanh tru ctia hai loai san. Ta c6 thé thiy
gia tri luc cat ctia san Bubledeck tai tru 16n hon
so v&i san dic tuong duong. Luc cit tai tru theo
phuong X cua san Bubbledeck 16n hon san dic
trung binh khoéng 11%. Khi khiu do phuong X
cang 16n thi luc cat trong san Bubbledeck cang
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tang. Luc cit tai tru theo phuong Y ctia san Bub-
bledeck 16n hon san dac trung binh khoang 2%.
Kh4u do phuong Y 1a 10m cho tit ca cac loai
san do d6 Iuc cat ctia ca 2 loai san gan nhu bang
nhau.

Biéu db luc ct tru theo truc X

rytheo trucX

10 10x10 11x10 12x10 13x10 14x10

Kh&udd san

== Sandic 5&n Bubble deck

Hinh 6. Luc cit tai tru theo phuong X

Biéu d0 luc cdt tru theo trucY

10 10x10 11x10 1x10 13x10 14x10

Khaudd san

= o= Sandac 5&n Bubble deck

Hinh 7. Lyc cit tai tru theo phuong Y

3.1.3. D¢ vong Ion nhdt ciia san

Hinh 8 ta thdy céc gid tri do vong 16n nhit
ctia hai loai san tuong dbi bang nhau. P9 vong
cua san Bubbledeck 16n hon san déac trung binh
khoang 1-2%. Ty 1€ chénh 1éch gitia hai loai san
trén tat ca cdc khdu do san khong thay d6i nhiéu.

Bi€u dd chuyénvi U3

Chuyén vi U3

2 o @ w o i
]

9x10 10x10 11x10 1210 13x10 14x10

Khdudd san

- = Sandac S&n Bubble deck

Hinh 8. Chuyén vi Us 16n nhit cla san

3.2. San Bubbledeck co cot thép
Sau khi c6 két qua ndi luc tir phan trén, tac
gia tién hanh thiét ké, bd tri cbt thép cho 6 san

khau do nhip 1a 10m x 10m theo EC2 va sau d6
tién hanh phan tich noi luc, bién dang va so sanh
két qua gilta san Bubbledeck va san phang tuong
duong c6 ké dén su 1am viéc ctia ct thép.

Trong 1m dai ban san c¢6 3,5 qua bong (mdi
bong kich thude 270mm, khoang hé gitta hai mép
qua béng 1a 25mm) nén ta b tri 7 thanh thép trén
va 7 thanh thép dudi. Theo so dd tinh toan cbt
thép cho dai (tinh cho toan bé rong dai 1m): tai
miit cit gifta nhip bd tri 7¢16a147,5 & ludi dusi
va 7¢14a147,5 & luéi trén, tai mit cat tru bd tri
tdng cuong thém 8¢ 16.

3.2.1. Bién dang ciia san

Hinh 9 thé hién két qua bién dang dai 16n nhét
ctia san dic va san Bubbledeck c6 ké dén va
khong k€ dén su 1am viéc ctia cdt thép. Ta c6
thé thiy khi ké dén sy lam viéc cda cbt thép thi
bién dang ctia san gidm dang k& cho c4 hai loai
san. Bién dang dai cla san dic tuong duong c6
két qua 16n hon va gan véi bién dang dai ctia san
thuc nhit (sin Bubbledeck c6 ké dén su lam viéc
ctia cot thép).

7.00E-04

6.00E-04

5.00E-04 —

2.00E-04

53N Bubbledeck Khang b8 tri thép

3.00E-04 —

S&n d5c C6 b8 trithép

2.00E-04 —

1.00E-04 —

0.00E+00

Hinh 9. Bién dang 16n nhit ctia san dic tuong duong va san
BubbleDeck

Hinh 10 thé hién két qua bién dang dai tai vi
tri gitfa tAm tai mit trén clia san diic va san Bub-
bledeck c6 ké dén va khong ké dén su lam viéc
ctia cot thép. Ta c6 thé thay khi k€ dén su lam
viéc clia cot thép thi bién dang ctia san gidm dang
k€ cho ca hai loai san. Bién dang dai cla san
Bubbledeck khong cbt thép c6 két qua 16n hon
va gan véi bién dang dai ctia san thuc nhét (san
Bubbledeck c6 ké dén su 1am viéc ctia cdt thép).
Céc két qua bién dang tai diém gitta mit trén tim
clia san dic déu 16n hon bién dang tuong tng cla
san Bubbledeck.
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6.00E-05

2.00E-05

2.00E-05

0.00E+00

-2.00E-05

-4.00E-05

-6.00E-05

-B.00E-05

-1.00E-04

-1.20E-04

Hinh 10. Bién dang 16n nhét tai mit trén gitta san

Quan sat cac két qua bién dang dai tai vi tri
gitfa tAm tai mit du6i ctia san dic va san Bub-
bledeck c6 ké dén va khong ké dén su lam viéc
ctia ¢t thép nhu trén hinh 11 ta ciling ¢6 cic nhan
xét tuong tu nhu bién dang tai mit trén giita tAm.

1.00E-04

8.00E-05

6.00E-05

msan Khing b tri thép
152n Bubbledeck €6 b tri thép

4.00E-05

2.006-05
EISan d3c khong b8 tri thép
0.00E+00 =580 d8cCo b tri thép

-2.00E-05

-4.00E-05

-6.00E-05

Hinh 11. Bién dang 16n nhét tai mit duéi gifta nhip

3.2.2. Chuyén vi I6n nhdt ciia san

Hinh 12 thé hién két qua chuyén vi 16n nhét
ctia san dic va san Bubbledeck cé ké dén va
khong ké dén su lam viéc ctia cbt thép. Ta c6
thé thay khi k€ dén su 1am viéc cta cot thép thi
chuyén vi clia san gidm déng ké cho ca hai loai
san. Do vong clia san dic khong cot thép co két
qué 16n hon va gan v6i do vong ctia san thuc nhat
(san Bubbledeck c6 k& dén su lam viéc ctia cot
thép). Cac két qua chuyén vi cia san dic déu nho
hon chuyén vi tuong ting clia san Bubbledeck.

3.50E-01

3.00E-01

2.50E-01

. o b b1 this
2 60801 San Bubbledeck khéng b tri thép

MSan Bubblede

6 b8 trithép
1.50E-01 5&n d&c Khdng b8 tri thép
=5an dic C6 b trithép
1.00E-01

5.00E-02

0.00E+00

Hinh 12. Chuyén vi 16n nhét

3.2.3. Moment ciia san
Hinh 13 thé hién két qua moment tai nhip va
tru cda san dic va san Bubbledeck c6 ké dén va

khong ké dén su lam viéc cia cot thép. Ta c6 thé
thay khi ké dén su 1am viéc ctia cbt thép thi mo-
ment cla san gidm ddng ké cho ca hai loai san.
Moment ctia san dic khong cbt thép c6 két qui
16n hon moment cta san thuc (san Bubbledeck c6
ké dén su lam viéc ctia c6t thép) nhung nhd hon
moment ctia sain Bubbledeck khong ké dén su
lam viéc ctia cbt thép. Cac két qua moment clia
san dic khong cot thép nhd hon moment tuong
ting cua san Bubbledeck.

2.50E+07

2.00E+07

B 53 Bubbledeck khang b tri
thép

5an Bubbledeck C6 b8 tri thép

1.50E+07
1005407 | 580 déc khong b6 tri thép
580 d5cC6 b tri thép

5.00E+06

0.00E+00

Hinh 13. Moment san

3.2.4. Luc cdt 16n nhdt tai tru

Hinh 13 thé hién két qua luc cat 16n nhét tai
tru ctia san dic va san Bubbledeck c6 ké dén va
khong k€ dén su 1am viéc ciia cbt thép. Ta c6 thé
thiy khi k& dén su lam viéc ctia c6t thép thi luc
cit clia san tdng 1én tai vi tri gan tru cho ca hai
loai san. Tai vi tri gan try, luc cét cta san dic
khong cbt thép c6 két qua nhd hon luc cat cla
san thuc (san Bubbledeck c6 ké dén su lam viéc
ctia c6t thép) va clia san Bubbledeck khong ké
dén su lam viéc cia cbt thép. Két qua luc cit cla
san dic c6 cbt thép chénh 1éch dang ké so véi cic
mo hinh san con lai.

1.00E+04

9.00E+03

8.00E+03
530 Bubbledeck Khéng b tri

7 00E+03 i
theép

6.00E+03

mSan Bubbledeck C6 bé tri thép
5.00E+03

4.00E+03 [san dickhéng bd tri thép
3.00E+03
5an d3c C6 b trithép
2.00E+03

1.00E+03

0.00E+00

Hinh 14. Luc cit tai tru

3.2.5. Ung sudt ciia san

Hinh 15 thé hién két qua ing suit tai diém gitia
mit trén cla san dic va san Bubbledeck c6 ké
dén va khong ké dén su 1am viéc clia cbt thép. Ta
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c6 thé thiy khi ké dén su lam viéc ctia cbt thép
thi ing suit tai diém khdo sit cta san ting 1én
cho c4 hai loai san. Nguyén nhan ting suét giam
12 do khi c6 cbt thép thi ting suét s& phan bd lai
trén toan bo tim do md dun dan hdi cia thép va
bé tong khac nhau dan dén do cing ctia tim thay
ddi, ngoai ra c6 su bd tri ting cudng thép tai ving
gan tru nén do cling tai viing nay ting din dén su
ting Ung suit tai gan tru. Ung sut tai diém giita
mat trén san theo hai phuong chiu luc cua san
thuc 16n hon so véi dng suét thu duge tit cac mo
hinh san con lai. Ta cling c6 cac két qua tuong tu
ddi voi két qua dng suét tai di€ém gitta mat duéi
cua san nhu trén hinh 16.

0.00E+00 -

=
©
@

-5.00E-01

-1.O0E+00

-1.50E+00

-2.00E+00

San dac Co b tri thép

-2.50E+00

-3.00E+00

L L

-3.50E+00
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Hinh 16. Ung suét tai mit dudi giita nhip

4. Két luan

Bai bdo da trinh bay nghién ctiu so sinh mo
hinh thiét ké san dic tuong duong va mo hinh san
Bubbledeck that cho mdt sb kich thude san phd
bién tai Viét Nam (vdi kich thu6c san 9m x 10m,
10m x 10m, 10m x 11m, 10m x 12m, 10m X 13m,
10m x 14m) nhiam dua ra cic két qua so sanh vé
moment, luc cit, chuyén vi va dic biét 1a su phan
bd ting suit va bién dang. Tic gid da nhan thiy
ddi véi cac kich thudc san dugce khio sit khi lay

mo dun dan hoi clia bé tong clia san tuong duong
bang 0,87 mo dun dan hdi ctia bé tong san Bub-
bledeck, cic két qua md phong thu dudc bang
phan mém Abaqus cho md hinh phan tif tim 3D
cho céc két qua vé moment, luc cat va chuyén
vi kha tuong dong gitta hai md hinh tinh toan.
Ciéc két qua md men ctia sin Bubbledeck 16n hon
khong dang ké so vdi san dic tuong duong, do
vong ctia hai mo hinh san gin nhu bang nhau.
Tuy nhién céc két qua vé luc cit ctia san Bub-
bledeck 16n hon so véi két qua luc cit ctia san dic
tuong duong. Pong thdi tdc gia cling ghi nhén su
phan phbi béng trong san ciing anh hudng tdi cac
gid tri ndi lyc tai gitia san.

Ngoai ra bai bdo ciing da tién hanh nghién ctiu
mo phdng san c6 kich thude 10mx 10m dugce thiét
ké cot thép cho theo két qua noi luc thu dudc dua
theo EC2 va so sanh ting xt cua san dac tuong
duong va san Bubbledeck c6 cbt thép. Céac két
qua thu dudc cho thiy khi c6 cbt thép trong san
thi xuét hién su phan phdi lai ing suit va bién
dang trong san. Cac két qua ndi luc va chuyén vi
tai gitta nhip gidm va cac két qua vé ndi luc tai tru
lai ting 1én nguyén nhan 1a so su 1am viéc cia cbt
thép cung véi bé tong va su tang cuong thém thép
tai khu vuc xung quanh tru. Cic két qua tinh todn
ctia mo hinh san dac tuong duong bé tong khong
cbt thép (dung trong mo phodng thiét ké) cho két
qua ndi luc va chuyén vi 16n hon va gan véi két
qua tinh todan cho mo hinh san Bubbledeck bé
tong c6 cbt thép (san lam viéc thuc). Tuy nhién
khi thiét ké cAn quan tdm dén gia tri luc cat do
két qua ctia san Bubbledeck bé tong cbt thép 16n
hon so véi cac san khao sat khac.
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Tom tat

Hién tugng hon loan di dudc cac nha khoa hoc nghién cifu va ting dung trong nhiéu linh vyc nhu sinh hoc, vat 1y, héa
hoc. .. Trong linh vuc truyén thong, dén nay da cé nhiéu nghién ctiu ting dung k§y thuat hon loan vao viéc bio mat thong
tin, diéu ché tin hiéu vé6i cic uu diém nhu khé gidi ma, phan ciing don gian, d& dang lua chon dai tin. .. Bai bdo nay gidi
thiéu mot hé théng truyén thong st dung k¥ thuat hdn loan, trong dé tin tific dugc cong vdi tin hiéu hdn loan trude khi dua
1én kénh truyén. O phia thu s&é dong bo va khi tin hiéu hon loan di dé 13y lai thong tin. Do dic diém cia tin hiéu hon loan
ddi véi ké nghe trom sé gibng nhu nhiéu nén giai phap nay gitip ting cudng tinh bio mat ctia hé thong .

Tir khéa: hé hon loan; hé Lorenz; dong bd hdn loan ; truyén thong hén loan; bao mat 16p vat 1y.

Abstract

Chaotic phenomena have been studied and applied by scientists in various fields such as biology, physics, chemistry... With
many advantages such as difficult to decipher, simple hardware, easily selecting band, so far there have been many studies
and applied chaos techniques in information security and, signal modulation ... This paper introduces a communication
system using chaos technique, in which information is added to chaotic signal before sending on the channel. At the
receiver, it will synchronize signals and reduce travel chaos to retrieve the information. Because the characteristics of
chaotic signals to an eavesdropper will be like noise, this solution enhances the security of the system.

Keywords: chaotic system, Lorenz system; chaos synchronization; chaos communications; Physical layer security.

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. Gigi thiéu thudc nhay cdm cda trang thai hon loan vao diéu
B o ) kién dau. Vao dau thé ky 20, hén loan trong céc
~ Hién tugng hon loan da dugc biet den tif cudi  mach dién tir duge phat hién cu thé 1a trong cdc
the k}”/, 19. Poincare la nha khoa hgc dau tién quan  mach dao dong véi tao séng mang clia cic hé
sat thay va dua ra nhitng cong bo quan trong V€ théng thong tin vo tuyén. Tai thoi diém d6, hén
trang thai hon loan trong hé thong dong phi tuyen  Joan dugc xem la trang thdi didc biét cin phai
(Nonlinear dynamical system)[1]. Cac cong b6 tranh trong qu4 trinh thiét k& mach dién
da chi ra mdt dac tinh quan trong do6 1a su phu

Email: ngotam2611@gmail . com (Nguyén Vin Tho, Ng6 Lé Minh TAm, Vo Minh Thong, Nguyén Thi Bich Hanh)
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Nim 1963 Lorenz da phan tich déi luu cia
tang khi quyén st dung md hinh phi tuyén bac
3[2], phén tich chi ra rang khi cdc thong sb xac
dinh thiét 14p su 6n dinh ctia hé thong khong phai
12 mot di€m can bang va cling khong phai 1a trang
thai c6 chu ky, lic nay céc tin hiéu diu ra cta
hé thdng sé phan ky va sé trd nén khong tuong
quan véi nhau chi véi su khdc nhau rat nho cia
céc diéu kién khdi dong. Pudc thic ddy bdi cac
két qua nay, trang thai hon loan da dugc md rong
nghién ctu trong cac chuyén nganh ky thuat khac
nhau nhu sinh hoc, hoa hoc, vat ly. .. [1][3][4]

Vao dau nhitng nim 1990 céc nha khoa hoc
da bat dau khai thac dic tinh dong phi tuyén va
hén loan cho cdc ng dung cu thé. Trong xu ly
tin hiéu, tin hiéu hon loan va nhiéu c6 clung dai
tan c6 thé dugc tach biét st dung cac k§ thuat tbi
uu héa nham giam nhiéu [5][6], viéc sit dung hdn
loan trong nén tin hiéu ciing dudc nghién ciu [7],
ky thuat diéu khién hdn loan ciing ra doi [9][10]
Mot nghién ciiu cua Pecora va Carroll da ching
td rang hai hé théng hén loan c6 cliing mot tap
céc gid tri thong sb c6 thé dong bo dudc v6i nhau
[11]. Két qua nay c6 y nghia quan trong trong
viéc thic ddy cdc nghién ciu ung dung hon loan
vao ky thuat thong tin.

Trong nhitng nim gan day cic nghién ctu vé
ky thuat thong tin phét trién khd nhanh. Trong
céc hé thong bdo mat thong tin hén loan, dua vio
ddc diém su phu thudc nhay cadm cla trang thai
hdn loan vao diéu kién khdi dong [12], cac giai
phdp diéu ché/ gii diéu ché dua trén k§ thuat hon
loan ciling da duoc dé xuat [13][14].

Trong bai bao nay, chung toi gidi thiéu mot hé
théng truyén thong dua trén ky thuat hon loan.
Trong hé thoéng truyén thong nay tin tic dudc
tron 1an véi tin hiéu hon loan truée khi duge dua
1én kénh truyén. O phia thu sé tién hanh dong bo
tin hiéu hdn loan va khii né ra khéi tin hiéu thu
dugc d€ 1y lai tin tdc gbc. Ngoai ra chiing toi
cling d& xuat mot thuat toan dong bd hén loan
¢6 dd chinh xdc tin ciy. M6 phdng bang phuong
phép Runge-Kutta chiing minh tinh diing dan ctia
giai phap.

2. M6 hinh hé théng

BO tao tin hiéu
hén loan

x(t)

.

¥ I mit

mit) Kénh truyén ‘ Bong b tin higu X0 _ (0
< . hén loan -

Hinh 1. M6 hinh hé théng thong tin hdn loan

Trong md hinh nay ddi véi bén truyén tin hiéu
gbc mang tin tiic m(t) sé dugc cong véi tin hiéu
hdn loan x(t) trudc khi dugce dua 1én kénh truyén.
Nhu vay tin hiéu trén kénh truyén sé 12 :

s(0) = m(0) +x () (1) )

Bén nhan do c6 dugc day du cac tham so cia
tin hiéu hén loan sé tién hanh dong bo tin hiéu
hén loan & bén thu vdi bén phat dé c6 dudc tin
hiéu hon loan & bén thu x,(f) = x;(¢). Sau khi da
dudc dong bo, hé thong sé 14y tin hiéu thu dugc
s(t) trit di tin hiéu hén loan da dudc dong bo dé
14y lai tin hiéu gbc mang tin.

m (1) = 5(1) = x(1) = m(1) (2)

Giai phap nay giup ting cudng dac tinh bao
mat ctia hé thdng do tin tiic da dugc 14n trong tin
hiéu hén loan véi dic diém gan nhu 14 nhiéu d6i
véi ké nghe trom. Gia st néu c6 ddi tugng thu
trom dudc tin hiéu s(t) trén kénh truyén. Do dic
di€m ctia tin hiéu hon loan x,(¢) vin dong khong
c6 chu ky nén c6 dic diém gan giébng nhu nhiéu
gia [2]. Pdi tuong nghe 1én do khong c6 duge cac
tham s6 ctia tin hiéu hdn loan s& hau nhu khong
c6 kha niing giai ma thong tin, diéu nay gitip hé
théng c6 tinh bdo mat cao [12].

Tuy nhién dic diém khong c6 chu ky cda tin
hiéu hén loan ciing gdy khé khin rit 16n trong
viéc dong bo tin hiéu hdn loan giita bén thu va
bén phat. Do dé hé théng chi c¢6 thé kha thi néu
gidi quyét dugc van dé dong bo hdn loan ctia hé
thong. Trong bai bdo nay ching tdi cling dé xuat
mot phuong phap dong bd hdn loan véi do chinh
x4c dat yéu cau dé€ dam bio tinh kh3 thi ctia mo
hinh thong tin trén.

3. Tin hi¢u hén loan

Xét hé théng dong Lorenz lién tuc 3 chiéu
dudc biéu dién bdi hé phuong trinh vi phan sau :
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&= gy —x)
g—},’=X(i’—z)—y 3)
S =xy-bz

Trong d6 x, y, z 1a cac bién trang thai; o, r, b
12 cac tham s6 hé thdng. Véi bo tham s6 o =
10,r = 28,b = 8/3 hé Lorenz roi vao trang thai
hoat dong hdn loan

Hinh 2 mé td quy dao pha ctia hé hén loan
Lorenz trén, nhin vao do ta c6 thé théy r0 hé
théng van dong khong c6 chu ky, khi thdi gian
van dong tién téi vo cung, duong biéu dién trong
khong gian pha khong di vao bat ky diém cb dinh
hay quy dao c6 chu ky. Mot dic diém nita 1a quy
dao nay ludn nam trong mdt mién xac dinh cia
khong gian pha va khong bao gid di chuyén ra
khoi vung nay

Thanh phan y 40 20

Thanh phan x

Hinh 2. Quy dao pha ctia hé hdn loan Lorenz

Hinh 3 biéu dién céc thanh phan x,y,z ctia hé
thong véi cic diéu kién dau sai khac nhau rat nhod
(-1, 3,4) va (-1.001, 3, 4). C6 thé nhan thiy ring
hé théng phu thudc rit nhay cdm vao diéu kién
khéi dong, dudng di chuyén xuat phat tii cac diéu
kién khéi dong khac nhau rit nhd (gan nhu bing
0) sé phan tch rit nhanh tao ra cic quy dao hoan
toan khac nhau.

Tuy nhién hé Lorenz mac du van dong khong
¢6 chu ky nhung n6é khong phai 1a qud trinh ngiu
nhién. Hé hdn loan Lorenz 1a mot hé thong xéc
dinh, dudc biéu dién bang hé phuong trinh véi
céc thong sb cu thé, khong c6 thong sd thong ké.
Ta c6 thé xdc dinh dugc hé thdng & thoi diém t
bat ky.

]
=

“h\www/ {W |
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Hinh 3. Bién ddi theo thoi gian ctia hé hdn loan Lorenz véi
hai didu kién ddu sai khdc rt nhd (-1, 3, 4) va (-1.001, 3,
4)

4. Pong bd hén loan

Xét 2 hé Lorenz gdm 1 hé chii va 1 hé dap
ting, dudc md ta 1an luct nhu sau:
d
=0 —x)

dv

ﬁ =rxi—y1—xiz1 (4)

T =xy1 - by

d

ﬁ =0(y2—x) +u

Ltz =rx—ys— 0 tuy (5)

T =Xy — bz +us

Trong d6 u;(i = 1,2,3) 1a luat diéu khién ma
ta can xac dinh d€ dam bdo cho hé dép ting dong
bd v6i hé chu.

Sai s6 gitta hai hé hén loan dugc dinh nghia:

€1 = X2 — X1
ex=y2—y1 (6)
€3 =222

LAy dao ham 2 vé ciia phuong trinh (6) va
thay (4) (5) vao, ta c6 hé phuong trinh sai s6 vi
phéan nhu sau:

d

G =o(ea—e)+u

d

ﬁ =re;— e+ x2 —x121 + Uz (7)
dey

o = —bes + 225 — X1Y1 +u3

Nhiém vu cta luat diéu khién 1a ddm bdo su
dong bo giita hé chii (4) va hé dap ting (5) sao
cho sai s6 (6) tién vé 0.

Chon luat diéu khién:

u = —-oep

U, = —re; + X121 — X222 (8)

Uz = X1y1 — x2y2

Thay (8) vao (7) ta co:
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de

dd_tl = —0e

ﬁ =-e; (9)

d—; = —b€3 '
Hg¢ phuong trinh (9) c6 nghiém

—ot. t —rt

e =e"ey=eles=e
Khi t tién t6i oo thi ey, e,, e3 ciing tién t6i O
Chon ham Lyapunov d€ ddm bdo tinh 6n dinh
cta hé hon loan Lorenz
1

V}(e) = 3(e+ 63 + e3) (10)

Lay dao ham 2 vé cua phuong trinh (8) ta c6
dV(e) dey der des

a0 =€ i +€27+€3W (11)

Thay (9) vao (11) ta dugdc

% = —oe; —e; —re; (12)

Ta nhan thiy V(e) 1a ham duong trong R> va
V’(e) 12 ham am trong R?, nghia 13 hé thong 6n
dinh tai diém cén bang (0,0,0), theo ly thuyét
on dinh Lyapunov [13] c6 thé két luan luat diéu
khién & phuong trinh (8) sé ddm bdo tinh 6n dinh
cho hé hén loan Lorenz.

D& kiém chiing chiing t6i tién hanh mo6 phong
luat diéu khién ddng bo trén bang phuong phap
Runge-Kutta v6i cac tham s6 o = 10,7 = 28,b =
8/3 va diéu kién dau cho hé cha 1a x;(0) =
1;y,(0) = 3;7;(0) = 4, diéu kién dau cho hé dap
ung la x,(0) = 12;y,(0) = 13;2,(0) = -26. Cac
két qua mo phong trong hinh 4 cho thiy hé dip
ting s& dong bd vdi hé chii sau khoang 3s, trong
d6 thanh phan x dong bo sau khoang 0.4s va dat
dd chinh xac 99,91%.

Do chinh xdc cling duge mo phong theo cong

5% (=2
] — =

¥ él‘,l (x17)?

thuc F = % 100, trong do N la

sO6 mau.
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Hinh 4. Dong bo hén loan ctia hé Lorenz

5. Két luan

Bai bao nay gidi thiéu va ching minh tinh
kha thi ctia mot hé thdng thong tin tng dung k¥
thuat hon loan nham ting cudng kha ning bio
mat. Chung t61 cing da trinh bay mot phuong
phép dong bd hén loan véi do chinh xic dat yéu
cau nham cung cip kha ning phuc hdi tin hiéu
gbc mot cach chinh xdc. Véi nhiing dic diém nhu
kho giai ma, phan ciing don gian [14] va dé dang
lua chon dai tan [15], hé thdng thong tin hon loan
hoan toan c6 kha ning ting dung vao thuc té.
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Tom tat

Trong noi dung bai b4o nay, chiing t6i trinh bay két qua nghién ciu cAu triic mang tinh thé va cAu triic dién ti ctia rutile
TiO, bing phucng phép ly thuyét ham mat do, sit dung phan mém WIEN2k.Chiing t6i da xdc dinh dudc gia tri Ryr.Kipax
= 7.0 va K-mesh = 200 phu hgp dé trén co sé d6 thuc hién viéc t6i uu héa ciu triic mang tinh thé va tinh toan céu tric
dién tif cda rutile 7i0,. Tinh todn cAu tric dién ti cta rutile Ti0, cho thiy phuong phap LDA+U véi U = 8.5 eV cho gid
tri ctia ving cdm E, = 2.93 eV phu hop véi gia tri thyc nghiém.

Tir khéa: rutile TiO,, chu tric dién ti, quang héa, LDA+U

Abstract

In this work, we investigated the geometry structure and electronic structure of rutile 7i0, employing density functional
theory as implemented in WIEN2k package. The reasonable values of Ry7.Ky,, and K-mesh for rutile 7iO, were de-
termined to be 7.0 and 200, respectively. The geometry optimization of rutile 70, unit cell was also carried out. The
bandgap of rutile 7i0; calculated by LDA+U method with U = 8.5 eV is 2.93 eV which is in good agreement with
experimental value.

Keywords: rutile TiO,, electronic structure, photocatalysis, LDA+U, Hubbard
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1. Mé dau cua Ti0O, da dudc iing dung trong xu li nudc thai,
lam sach va khtt mui khong khi, trong cac loai
vat liéu tu 1am sach...?TiO, trong tu nhién chd
yéu ton tai dusi ba dang tinh thé c6 ciu triic tinh
th€ khdc nhau 1a: anatase, rutile va brookite.Tuy
dang anatase c6 hoat tinh xiic tic quang hoa t6t

Nim 1972, Fujishima va Honda 1an dau tién
kham pha ra hoat tinh xdc tic quang hoéa cua
Ti0,, danh ddu mot ki nguyén méi trong linh vuc
xtic tdc quang héa.'Gan day, tinh chit quang héa

Email: phamleminhthong@gmail . com (Pham L& Minh Thong)
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nhét, nhung rutile lai 12 dang phd bién nhit trong
tu nhién. Do c6 tiém ning dng dung 16n trong
cong nghiép, nhiéu nghién cifu da dugc tién hanh
dé khéo sat kha ning xiic tac quang hda cia rutile
Ti0,. Nghién ctiu thuc nghiém cho biét Ti0, chi
hép thu dudc khoang 3 — 5 % quang phd clia 4nh
sang mit troji, din dén hiéu qua quang xic tic ctia
TiO, con thip, chua tin dung dudc su doi dao
ctia nguodn 4nh sdng mit trdi. Vi vay, hién nay céc
nha khoa hoc tdp trung vao nghién ctiu dé nang
cao do hip thu cda vat liéu rutile Ti0,. Céach
tiép can dudc nhiéu nha khoa hoc quan tAm nhat
chinh 12 pha tap bing cic nguyén td khac nhau
vao trong cAu tric cla tinh thé rutile TiO, véi
muc dich 1am gidm bé rong clia viing cim trong
cAu tric viing ning lugng cla rutile 7i0,. Viéc
nghién ctiu dudc tién hanh bang ca hai phuong
phap nghién citu thuc nghiém va ly thuyét. Trong
d6 nghién ciu ly thuyét déng vai trd gidi thich
o ban chit clia hoat tinh quang héa cia rutile
TiO,, dong thdi dua ra du doan tinh chit quang
hoéa trong trudng hgp pha tap rutile 7iO, bdi cac
nguyén t6 khac nhau. Nghién ciu Iy thuyét vé
cAu triic mang tinh thé va céu triic dién tf ctia ru-
tile Ti0, 1a mdt budc quan trong trong céch tiép
can nay.Vi vay trong pham vi bai bao nay, ching
t6i trinh bay két qua nghién ctu ciu triic mang
tinh thé va ciu tric dién ti cla rutile Ti0, bing
phuong phép ly thuyét ham mat do st dung phan
mém WIEN2k.

2. Phuong phap nghién ciu

Céc tinh toan trong bai bdo nay dudc thuc
hién dua vao ly thuyét phiém ham mat do
tinh todn theo phuong phap xip xi mat do
dia phuong LDA véi viéc st dung phan mém
WIEN2k.3-%Céc thong s6 céu tric dé xay dung
cAu tric mang tinh thé rutile Ti0, dugc iy tur
gia tri thuc nghiém. Rutile c6 ciu tric mang
tinh thé ti gidc, véi cdc thong s6 mang a =b =
45844 ,c=2.953A;0 = B =7 =90°; nhém khong
gian 136_P42/mnm.” Mbi 6 don vi c6 chita hai
nguyén td titan ¢ cac vi tri (0, 0, 0), (0.5, 0.5,
0.5) va bbén nguyén ti oxi & céac vi tri (0.3, 0.3,
0),(0.7,0.7,0),(0.2,0.8,0.5), (0.8,0.2,0.5). Ban
kinh Muffin - tin ctia cdc nguyén t6 1an lugt 1a :

Ryr(Ti) = 1.94,Ry7(0) = 1.72. Cac electron
héa tri cia Titan 12 3d4s?, ctia Oxi 1a 2s22p*.

3. Két qua va Ban luan

Hinh 1. CAu triic 6 mang co s& cla rutile 7i0,

Dé viéc toi uu héa ciu tric va tinh todn ciu
tric dién ti cua rutile 7i0, dat dudc do chinh xac
mong mudn v4i thdi gian tinh toan ngan nhit, ta
can phai tién hanh x4c dinh gia tri phu hop cia
K-mesh va Ry7.K,... Gia tri cia K-mesh phan
4nh sb diém chia trong ving Brillouin clia mang
tinh thé d4o. Gid tri tich Ry;7.K,,., phan anh ning
lugng ngudng cua electron tu do:

hZKZ

Eci = ﬁ

Viéc xac dinh gia tri K-mesh va Ry7.Kqx
phi hgp cho mang tinh thé rutile TiO, dudc
tién hanh dua trén viéc khdo sit su thay déi
ning ludng tong E-tot clia hé va sy thay déi
Gradient dién truong EFG clia tiing nguyén td
trong hé theo su thay ddi clia cdc gid tri K-mesh
VaR 7K nay - Viéc xac dinh nay dua trén nguyén
tac nhu sau: céc tri s6 K-mesh va Ry7.Kjnqx dudc
chon sao cho ddm bao su thay ddi ning luong
t6ng E-tot va su thay d6i EFG ctia tiing nguyén t6
trong hé rutile TiO2 khong sai 1éch qua 5%. Két
qua dudc chon la gia tri phu hgp ctia K-mesh va
Ryi7-Kpayx , c6 nghia 12 gid tri nhd nhat ddm bio
dugc do chinh xac ctia phép tinh ma khong lang
phi thoi gian chay chuong trinh va tai nguyén cua
may tinh.
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3.1. Xdc dinh K-mesh phit hop cho tinh todn dobi

voi rutile TiO,

Béng 1. Ning luong téng va EFG ciia cic
K-mesh v6i Ry7.Knax

nguyén t6 theo

Kemesh | EFG_Ti(102'V/m?) | EFG_O(10°'V/m?) | E_tot (Ry)

100 1.49235 -2.40493 -4017.733535
200 1.49517 -2.41905 -4017.731509
300 1.49613 -2.42096 -4017.731588
400 1.49406 -2.41211 -4017.731425
500 1.48988 -2.45654 -4017.731404
1000 1.49224 -2.45507 -4017.731562
1500 1.49260 -2.45532 -4017.73155
2000 1.49296 -2.45355 -4017.731577
2500 1.49231 -2.45416 -4017.731408
3000 1.49156 -2.45465 -4017.731424
3500 1.49182 -2.45607 -4017.731577
4000 1.49132 -2.45502 -4017.731504
4500 1.49506 -2.40868 -4017.731541
B B U
3

20177325

E_tot

40177330 |

40177338

|

0

Hinh 2. Db

Ryt Kpax=5.

304
254
204
154
1.0
0.5
004
054
1.0
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251
-30

0
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T
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d
s00¢

thi bi€u dién E-tot theo K-mesh vdi

ern, .

EFG_Ti(10™V/m®)
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0

Hinh 3. D6 thi biéu dién EFG(Ti), EFG(O) theo K-mesh

T T T T T T T T T 1
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véi RMT~Kmax =50

K-mesh
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Dua vao céc s6 liéu trong Bang 1 va cic dd
thi Hinh 2 va 3 chiing tdi nhan thiy bat dau tur
gia tri K-mesh =200 cac gia tri cua E-tot va EFG
tuong dbi 6n dinh (do sai 1éch nhé hon 5%). Nhu
vay K-mesh =200 la gia tri phu hgp cho qua trinh

tinh toan dbi v6i mang tinh thé rutile Ti0.

3.2. Xdc dinh Ry7.K,.x phit hop cho tinh todn

déi vai rutile TiO,

RurKua: | EFG_Ti(102'V/m?) | EFG_O(102'V/m?) | E_Tot (Ry)
5.0 1.49517 241905 -4017.731509
5.5 1.47807 2.44333 -4017.926598
6.0 1.47192 242564 -4018.017752
6.5 1.46938 2.41656 -4018.057153
7.0 146721 2.40956 -4018.074449
75 1.46635 240482 -4018.082549
8.0 1.46557 240155 -4018.086664
85 1.46526 239853 -4018.088978
9.0 1.46494 239616 -4018.090351

Bang 2. Ning lugng téng va EFG cia cdc nguyén td theo

Ryr K V61 K-mesh =200

401770 o

401775 4

-4017.80 o

~4017.85 o

401790 4

(Ry)

~4017.95 o

E_Tot

401800 o

401805 o
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Hinh 4. DS thi bi€u dién E-tot theo Ryz.Kpax V6i K-

mesh=200
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= EFG_Ti(10°'V/m?)
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Hinh 5. D4 thi biéu dién EFG(Ti), EFG(O) theo Rz . Kpax
v6i K-mesh=200

Tuong tu nhu trén dua vao cic sb liéu trong
Bang 2 va cic dd thi Hinh 4 va 5, chiing ta nhan
thdy bit dau tir gia tri Ry7.Kpax = 7.0 cic gia tri
ctia E-tot va EFG tuong d6i 6n dinh (do sai léch
nho hon 5%). Nhu vay Ryr.Kyq, = 7.0 1a gia tri
phtt hop cho qua trinh tinh todn d6i v6i mang tinh
thé Ti0,. Nhu vay K-mesh =200 va Ry7.Kypax =
7.0 la cac gia tri hgp ly dugc st dung trong qua
trinh tinh to4n ddi v6i mang tinh thé rutile TiO,.

3.3. Toi wu héa cdu triic mang tinh thé rutile
TiO,

Dua trén gia tri thong s6 mang cla rutile
TiO; tu thuc nghiém, ching t6i cho chuong trinh
chay c4c vong lip dé tim ciu tric tdi vu ciia mang
tinh thé. Cac vong lip sé hoi tu néu gid tri luc
tdc dong 1én cic nguyén i trong mang tinh thé
nho hon 1mRy/Bohr. Chic nang Mini-position
cua Wien2k sé cho phép chung ta thuc hién viéc
tdi uu héa vi tri clia cdc nguyén ti. Két qua cia
qua trinh t6i vu dudc thé hién trong file ciu triic
TiO,.struct thu dugc nhu sau:

Tio2

P 2136_P42/mnm

RELA

8.753755 8.753755 5.638217 90.000000
90.000000 90.000000

ATOM -1: X=0.00000000 Y=0.00000000
Z=0.00000000

MULT= 2 ISPLIT= 8

Til NPT= 781 R0=0.00010000 RMT=
1.9400 Z: 22.00000
LOCAL ROT MATRIX: 0.7071068

0.7071068 0.0000000

-0.7071068 0.7071068 0.0000000

0.0000000 0.0000000 1.0000000

ATOM -2: X=0.30412809 Y=0.30412809
Z=0.00000000

MULT= 4 ISPLIT= 8

-2: X=0.69587191 Y=0.69587191 Z=0.00000000

-2:X=0.19587191 Y=0.80412809 Z=0.50000000
-2: X=0.80412809 Y=0.19587191 Z=0.50000000

O 1 NPT= 781 R0=0.00010000 RMT=
1.7200 Z: 8.00000

LOCAL ROT MATRIX:

0.0000000-0.7071068 0.7071068

0.0000000 0.7071068 0.7071068

-1.0000000 0.0000000 0.0000000

Céu tric t6i uu cda rutile Ti0, sé dudc si
dung trong qua trinh tinh todn mat do trang thai
DOS va ciu triic mién ning lugng.

3.4. Cdu triic dién tit va cdu tric ving ndng
luong cua rutile TiO,

— +— Total DOS

DOS(Sates/eV)
(=)

4 N
0

0 -8 6 -4 2 0 2 4 6 8 10 12 14
(E-E)eV)

Hinh 6. DOS tdng ctia hgp chit T'i0, tinh todn theo phuong
phép LDA

Dua vao Hinh 6 ta thAy DOS tdng cho ta thiy
gia tri cia khe ning lugng viing cAm cia rutile
TiO, theo phuong phap LDA laEg=1.9 eV. Nhu
vay, cac gid tri Eg nay nhé hon rit nhiéu so véi

-1: X=0.50000000 Y=0.50000000 Z=0.5000000@i tri thuc nghiém ctia khe ning lugng viing cAm

(3.0 eV).2 Nguyén nhan la do phuong phap LDA
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khong xét dén tuong tic gitta cac electron 3d clia
nguyén ti Ti (on site d-d Coulomb interaction),
din dén gia tri Eg tinh dudc thudng nhé hon gia
tri thuc nghiém. Vi viy, dé khic phuc nhugc diém
nay, phuong phap LDA+U véi gia tri U =8.5 eV
(d6i v6i nguyén tit Titan) dugc chiing toi 4p dung
trong qua trinh tinh toan DOS cua TiO,.

Total

6.0 ——Ti
554 o
504
454

404

% 334

£ 309

5

254 il I

& 201 f

g2
154
1.04
0.5 Jw,l
00 ) A

[2-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14
(E-E)eV)

Hinh 7. DOS téng ctia hop chit Ti0, theo phuong phap
LDA+U

Theo dd thi Hinh 7, gi4 tri ning lugng ving
cAm ctda TiO, 1a Eg = 2.93 eV, rit gan véi gid
tri thuc nghiém. Piéu nay khang dinh su phu
hgp cua phuong phap LDA+U trong viéc tinh
todn cAu tric dién ti cua rutile 7i0,. DOS cta
nguyén td Oxi chii yéu xuit hién & vung hoa tri
con DOS ctia nguyén t6 Titan chd yéu xuét hién &
viing dan. Vung hoa tri cia TiO, tap trung trong
khoang ning lugng tif -6 eV dén 0 eV. Hinh 8
va 9 cho thiy DOS cia céc electron O-2p chiém
phan 16n trong viing ndy, cac electron Ti-4s c6
dong gép vao DOS cua vung héa tri nhung khong
dang k€.

—+—0-2p

DOS(Sates/eV)
© & o © o © ©
rJ w = o (=)} ~ o0

o

4

0.0 T T T T d
6 8 10 12 14

-12-10 -8 -6 4 -2 0 2 4
(E-ENeV)

Hinh 8. DOS riéng phan ctia céc electron 2p clia nguyén tir
O theo LDA+U
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Hinh 9. DOS riéng phin ctia cic electron 4s clia nguyén ti
Ti theo phuong phap LDA+U

Ving dan cda TiO, chi yéu nim trong
khoang ning lugng tif 3 eV dén 8 eV, hinh thanh
nhiéu peak khic nhau, trong d6 peak cao nhét
nam tai miic ning lugng 5 eV. Hinh 10 va 11 cho
ta thiy céc electron Ti-3d chiém phan 16n gia tri
ctia DOS trong ving din, cdc electron O-2s c6
dong gop vao DOS cuia ving dan nhung khong
dang ké.
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—-—Ti-3d

DOS(Sates/eV)

Hinh 10. DOS riéng phan ctia cic electron 3d clia nguyén
ti Ti theo phuong phap LDA+U
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Hinh 11. DOS riéng phan cla cic electron 2s ctia nguyén
ti O theo phuong phap LDA+U

Rk7 atom 1 size 2.00

 E—

Energy (V)
B

Hinh 12. Cu triic ving ning luong cla rutile TiO, theo
phuong phap LDA+U

Két qua tinh todn ciu tric ving ning lugng
ctia rutile 7i0, dudc trinh bay trén Hinh 12. V&
c0 ban, tif cAu triic viing ning lugng c6 thé duara
nhiing két luan vé rutile 7i0, gidng nhu tit DOS.

O day ta c6 thém mot nhan xét 1a rutile Ti0, ¢
viing cAm thang (direct band gap) tai vi tri I.

4. Két luan

Trong pham vi nghién ctiu nay, ching toi da
x4c dinh dudc cdc thong sd co ban d€ c6 thé
thuc hién viéc t6i uu héa cu tric mang tinh thé
va ciu tric dién ti cda rutile 7i0, nhu gid tri
Ry7r.K,0 = 7.0 va K-mesh = 200. Tinh toan theo
phuong phap LDA+U véi U = 8.5 eV cho gia tri
clia ving cAm E, = 2.93 eV phu hgp véi gia tri
thuc nghiém. Két qua tinh toan khang dinh rutile
TiO, 1a mot chit ban dan véi gia tri ning lugng
ving cim E, =2.93 eV.
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Nguyén Thanh Ldc, khoa Cong nghé Vat Liéu,
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Phan tich tin sb dao dong riéng md cia két ciu khung thép phang
phi tuyén hinh hoc v6i hé s6 do ciing mo dua trén thuat toan tién hoa
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Fuzzy Natural Frequencies Analysis of a Geometrically Nonlinear 2-D Steel Frame Structure

with Fuzzy Fixity Factors Based on Differential Evolution Algorithm
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Tém tit

Bai bdo nay nghién citu dp dung thuit toan xac dinh tan s6 dao dong riéng ma khung thép phang, trong d6 hé s6 do ciing
lién két dim - cot, cot - méng va khoi lugng riéng dude cho dudi dang s6 mo tam gidc. Phuong phap phan tit hitu han —
lién két dan hoi két hop t6i uvu mifc o v6i thut todn tién héa vi phan (DE) dudc 4p dung cho bai toan véi cic sb6 md tam
gidc. Uu diém ciia thuét todn dé xudt dudc minh hoa qua trudng hdp nghién citu khung thép phing hai muoi tang, bon
nhip.

Tir khoa: khung thép, phi tuyén hinh hoc, tin s6 dao dong riéng, lién két md, thuit todn tién héa vi phan.

Abstract

This paper studies the application of algorithms for determining the fuzzy natural frequencies of geometrically nonlinear
planar steel frame structures in which fixity factors of beam — column, column — base connections, and mass per unit
volume are modeled as triangular fuzzy numbers. The finite element method with elastic semi-rigid connection and the
a — level optimization using the Differential Evolution (DE) are proposed to apply in problems with triangular fuzzy
numbers. The advantage of the proposed approach is demonstrated via a case study of a twenty — story and four — bay
planar steel frame.

Keywords: Steel frame, Geometric nonlinearity, Natural frequency, Fuzzy connection, Differential Evolution algorithm

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. Introduction fixity factor of connection and the mass per unit
volume have a significant influence on the natu-
ral frequencies of a steel frame. In practice, how-

In the dynamic analysis of steel frame struc- ) . )
ever, many parameters like worker skill, quality

tures with the elastic semi-rigid connection, the

Email: ttviet050gmail. com (Tran Thanh Viét)
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of welds, and type of the connecting elements af-
fect the behavior of a connection, and this fixity
factor is difficult to determine exactly. Therefore,
in a practical analysis of structures, a systematic
approach is needed to include the uncertainty in
the joints behavior and the fixity factor of a con-
nection modeled as a fuzzy number is reasonable
[1]. Moreover, the presence of an axial force af-
fects the stiffness of a beam-column and the ge-
ometric nonlinearity (P - ¢ effect) is also consid-
ered.

For the classical finite element method, Anh
et al. [2] considered the natural frequencies of
the geometrically nonlinear steel frame struc-
tures with different semi-rigid connections. In
recent years, the static analysis for planar steel
frame structure with fuzzy connections has been
reported [1]. However, the dynamic analysis for
determining the fuzzy natural frequencies of geo-
metrically nonlinear steel frames by using the ex-
act approach with the numerical method has been
limited. In the fuzzy structural analysis, for a
rigid frame, Tuan et al. [5] presented an approach
by using Response Surface Method (RSM) for
fuzzy free vibration analysis of linear elastic
structure. In their study, response surfaces (sur-
rogate functions) in terms of complete quadratic
polynomials are presented for model quantities
and all fuzzy variables are standardized. The us-
age of the RSM shows that this approach has ef-
fectiveness for the complex structural problems
with a large number of fuzzy variables. How-
ever, the RSM is only suitable for problems in
which all fuzzy variables are modeled as sym-
metric triangular fuzzy numbers. For the prob-
lems with non-symmetric triangular fuzzy num-
bers, the fuzzy structural analysis must use an-
other approach. Anh et al. [6] presented an op-
timization algorithm for fuzzy analysis by com-
bining the Differential Evolution (DE) with the «
— level optimization. DE is a global optimization
technique, which is simple and easy to use.

In this paper, the fuzzy first two natural fre-

quencies of the geometrically nonlinear planar
steel frame structure with fuzzy fixity factor and
fuzzy mass per unit volume are determined by
using an approach for the solution. This approach
is based on finite element model by combining
the a — level optimization with the Differential
Evolution algorithm which is a population-based
optimizer. The DE is similar to a genetic algo-
rithm (GA), but it is simple, easy for application
and its global convergence and robustness are
better than most other GAs [6, 7]. This proposed
approach is applied to consider the twenty —
story, four — bay planar steel frame with the fuzzy
fixity factors at the boundary constrains are mod-
eled as non-symmetric triangular fuzzy numbers.
The fuzzy natural frequencies of different cases
are solved by using DE with both fuzzy fixity
factors and symmetric triangular fuzzy mass per
unit volume.

2. Finite element with geometrically nonlin-
ear elastic semi-rigid connection

The natural frequencies are determined by
solving the Eigenvalue equation.

det |[K + Kg] — w* [M]]| = 0 (1)

where [K] is the assembled stiffness matrix
of the frame, [K;] is the assembled geometric
stiffness matrix of the frame, and [M] is the as-
sembled mass matrix of the frame.

A frame element with elastic semi — rigid
connection is shown in Fig. 1, with E - the elas-
tic modulus, A — the section area, I — the inertia
moment, m - the mass per unit volume, and k; —
the rotation resistance stiffness at connections (i
=1,2).

! E A I m 5
k; ks

L

Hinh 1. Frame element with semi-rigid connections

The element stiffness matrix - [K*/], the element geometric stiffness matrix - [KGel] of the frame,
and the element mass matrix - [Mel] of the frame are given as follows [2]
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EA

L

0  kx» symmetric

0 ks ka3
K| = 2)
=] %

ksy ks3 O kss
0 k62 k63 0 k65 k66 |

where

12E1
ki = kss = ks = HEH 0 (Ba)

kzy = —ks3 = SEL 3212 (3

k33 = 2ke3 = T(4_Jsllsz) (30)
ke = —kes = F 353 (Bd)
koo = - iy (3e)
[ 0
0 l]zggz p symmetric
0
[Kgl] =c 0 82 83 0 (4)
0 ki ki O ks
|0 kg ke 0 kg kg |
with
_ P
€= 0La-si5) (5a)
kgz = k§5 = —k§2 = 12S1S2 (Sz - 34)+
> 2 » (5b)
+96 (s2 + 5) + 12(3s2 + 5+ 8) S
k§2 = _k§3 = 12LS1S2 (4S2 - 7) +
2 (2 (5¢)
+3Ls? (53— 125, + 32)
Ky = 121253 (253 — 75, + 8) (5d)
ki, = —kis = 96Ls> + 3Ls, (s, + 16) 57— 50)

—12Ls s, 35, +7)
kS, = =3L%s15, (28 — 165, + 51 (755 — 16)) (5)
K = 120753 (252 — 751 + 8) (5g)

and
[ 140d?
0 My symmetric
0 Mmszy m
el| _— mAL 32 33
(M=% 02 0 0 1400 ©)
0 Mmsy  Nis3 0 mss
0 mep me O Megs Mg |
where

d=4-s15,(7a)
my = 16 (140 — 495, + 852) + 457 (32 - 555, + 323) +
+451 (224 - 3285, + 5053)
my3 = 41253 (32 - 315, + 852)(7c)
mss = 64 (35 + 145, + 253) + 457 (32 = 505, + 3253) +
45 (196 — 3285 + 5553)
me = 4L25% (32 = 315, + 852)(7Te)

(7b)

(7d)
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myy = 2Ls (32(7 = 55, + 53) + 51 (64 — 865, + 2553)) (7f)

msy = 1120 = 5655 — 12857 + 251 (28 — 1845, + 552) +

+257 (=64 + 55, + 4153)

(72)

mg = Ls, (128s2 — 392 + 25, (50 + 195,) + 57 (64 — 55s2)) (7h)
ms3 = Lsy (4(98 — 255, = 1653) — 51 (128 + 385, — 5553 )) (7i)

me3 = L2515, (645, — 124 + 51 (64 — 315,)) (7))

mes = —2Ls» (224 + 645, + 57 (32 + 2557) — 251 (80 + 4352)) (7K)

where P is the axial force of each element,
s; = Lk;/(BEI + Lk;) denote the fixity factor of
semi —rigid connection at the boundaries (i=1,2).
In steel structures, the common connections can
be defined by linguistic terms as shown in Fig.
2. Eleven linguistic terms are assigned numbers
from O to 10. These include 0-Ideal Hinged (Ab-
solutely Hinged), 1-Very Hinged (e.g. single web
angle), 2-Almost Hinged (e.g. single web plate),
3- Fairly Hinged (e.g. double web angle), 4-
More and Less Hinged (e.g. header plate), 5-Half
Rigid-Half Hinged (e.g. top & seat angle), 6-
More and Less Rigid (e.g. top plate & seat an-
gle), 7-Fairly Rigid (e.g. top & seat plate), 8-
Almost Rigid (e.g. end plate), 9-Very Rigid (e.g.
t-stub & web angle), 10-Ideal Rigid (Absolutely
Rigid) [1].

H(s)

Hinh 2. Memberships of the fuzzy fixity factors

In the classical finite element method (FEM),
the values of wjare determined by solving the
eigenvalue problem, which is easy to implement
by using function eig(K+Ks,M) integrated to
already-available analysis tools in the MATLAB.
In Eq. (1), when fixity factors of connections and
masses are given by fuzzy numbers, the natu-
ral frequencies are also the fuzzy numbers. The
fuzzy natural frequencies are determined by the
fuzzy finite element method (FFEM) using the
a-cut strategy with the optimization approaches.
FFEM is an extension of FEM in the case that
the input quantities in the FEM are modeled as

fuzzy numbers. In this study, two optimization
approaches are presented in the next section: the
response surface method (RSM) and the differ-
ential evolution algorithm (DE).

3. Algorithms for fuzzy structural analysis

For fuzzy structural analysis, the a-level op-
timization is known as a general approach in
which all the fuzzy inputs are discretized by the
intervals that are equal a-levels. The output inter-
vals are then searched by the optimization algo-
rithms. The optimization process is implemented
directly by the finite element model and the goal
function is evaluated many times in order to
reach to an acceptable value. In this study, the
solution procedure is proposed by combining the
Differential Evolution (DE) with the a-level opti-
mization. DE, which is a population-based opti-
mizer, is suggested by Storn and Price in 1995
[8]. The DE algorithm has shown to be better
than the genetic algorithm (GA) and is simple
and easy to use. The basic procedure of DE is
described as following [6-9].

For an objective function f(x), we want to
seek the global optima of f(x) over a continuous
space domain:

X = Xy Xi€[ X mins Ximax), 1= 1,2,.. .0

For each generation G, a population of NP
parameter vector x;(G), k = 1,2,... NP, is uti-
lized. The initial population is generated as

Xii (0) = Ximin+rand[0, 1]. (Ximax = Ximin), | =
1,..n(11)

where rand[0,1] is the uniformly distributed
random real value in the interval [0,1].

For each target vector in a population x;(G),
k=1,2,...NP, a mutant vector y is generated ac-
cording to the following equation:

Y =%, (G) + F.(%, (G) - x,, (G)(12)
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with ry, r, r; are randomly chosen integers
and 1 <r, #r # r; # k < NP ; Fis areal
and constant factor usually chosen in the interval
[0,1] to control the amplification of the differen-
tial variation (x,, (G) — x,, (G))

In order to increase the diversity of the per-
turbed parameter vectors, the crossover is intro-
duced. To this end, the trial vector z with its ele-
ments determined by:

| yj if(rand[0,1] < Cr) or (r =)
i { X if (rand[0, 1] > Cr) and (r # i)

Herein, r is randomly chosen integer in the in-
terval [1,n]; C, is use-defined crossover constant
in the interval [0,1]. The new vector z is then
compared to x;(G). If z yields better objective
function value then z becomes a member of the
next generation (G+1); otherwise, the old value
x;(G) is retained.

4. Numerical illustration

The example is considered by analysis a
twenty — story, four — bay planar steel frame
structural system as shown in Fig. 3. The elastic
modulus E = 210 x 10°kN/m?, the mass per unit
volume of the columns is m1, the mass per unit
volume of the beams is m, (included load dead
from slab), the fixity factor at column base is sy,
and the fixity factor at the ends of beams is s,.
The axial force P is calculated from the weight
per unit volume. The section properties used for
analysis of the frame are shown in Table 1. Fuzzy
terms are considered to be triangular fuzzy num-
bers with 20% absolute spread [12]. Five fuzzy
cases for analysis of fuzzy natural frequencies
are considered as in Table 2. The fixity factors
in case 1 are symmetric triangular fuzzy num-
bers, so the fuzzy natural frequencies are cal-
culated with two different techniques. Since the
fixity factors are non-symmetric triangular fuzzy
numbers, the fuzzy natural frequencies in other
cases are solved by using differential evolution
algorithm.

The output intervals of the first two natu-
ral frequencies are calculated by using DE pro-
grammed in MATLAB for all cases. The param-
eters for DE are: the NP=50, F=0.5, C,= 0.9.

(13)

The optimization process is stopped after 30 it-
erations. The computational time for computing
the numerical case study is about five hours. The
results of the natural frequencies intervals are
shown in Tables 3-7. It is found from the analy-
sis results that the natural frequencies in cases 2a
and 2b (with §7 is Very Hinged) are smaller than
the natural frequencies in cases 3a and 3b (with
s1 1s Very Rigid). the twenty — story, four — bay
planar steel frame Figs.6-9 show the membership
functions of the fuzzy natural frequencies for dif-
ferent cases of analysis.

W24x250

W2dx306

|

W27x307

H=36x20=72m

|

W30x326

|

W30x391

o Fod i o —
9.0x4=36m

Hinh 3. A twenty — story — and four — bay elastic semi-rigid
2-D steel frame.

Bang 1. Section properties used for analysis of steel frame

Cross—section Moment of

Member Section
area, 4 (m%) inertia, J (m*)
Col (1#-4%FL) Wi30x391 7.35E-02 2616E-03
Col. (3% - 8% FL) W30x326 6.17E-02 6.993E-03
Col (9%-14%F1) W2Tx307 5.82E02 34353E-03

5.79E-02
4.74E-02

4434E-03
3.534E-03

Clol (15%-20= F1)
Beam (1%-20% F1)

W24x306
W24x250
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Béng 2. Cases for analysis of the fuzzy natural frequencies Bang 7. The intervals of the natural frequencies by DE-

Fuzzy fixity Mass per unit volume case 3b
o factors (Tim®) c-cut anfrad's) an(rad/s)
‘ : = N N =1 [3.9777; 3.9777] [12.0239; 12.0239]
ks 5 A
' - ] - =028 [3.8784; 4.0187] [11.7299; 12.1472)]
Case 1 8 7 (7.85.0.0) (30.0.0) =06 [3.7817; 4.0609] [11.4438; 12.2743]
Case2a ! ° (783.0.0) (30.0.0) =04 [3.6874; 4.1045] [1L.1650; 12.4054]
Case 2b 1 9 (7.85,0.783,0.783) (50,3, 5) -
oo . . 095.0.0 0.0.0) =02 [3.5955; 4.1494] [10.8933; 12.5408]
Cose 3h . 0 (08507850785 (50.5.5) =0 [3.5058; 4.1058] [10.6283; 12.6806]
Bang 3. The intervals of the natural frequencies by DE-
case 1 ) -

a-cut anfrad’s) anfrad's) ccut -5.31(1'&(1: sj wi[md: 5}

- Baa7s 3207 58952 9,095 a=1 [3.6786; 3.6786] [11.0245; 11.0245]
=08 [3.1896; 3.3052] [9.7271; 10.0635] =08 [3.5856; 3.7397] [10.7367; 11.2081]
=06 [3.1318;3.3631] (93391 10.2320] a=0.6 [3.4950; 3.8000] [10.4959; 11.3900]

= 3.0740; 3.4210 9.3910; 10.4009
a0 DBomosa] [-3910-10.4009] =04 [3.4067- 3.8597] [10.2415; 11.5711]
=02 [3.0161;3.4791] [9.2229; 10.5701] )

a=0 [29581;3.5374] [8.0545: 10.7399] =02 [3.3203; 3.9193] [9.5934; 11.7521]

a=0 [3.2364; 3.9790] [0.7511; 11.9341]

Hinh 5. The fuzzy 2" natural frequencies solved by using
Béng 4. The intervals of the natural frequencies by DE-  RSM and DE — case 1

case 2a ) )

it an(rad's) an(rad’s)

=1 [3.6786; 3.6786] [11.0245; 11.0245]

a=0.8 [3.6219; 3.7015] [10.8653; 11.0940]

a=0.6 [3.5655; 3.7219] [10.7068; 11.1570]

a=0.4 [3.3005; 3.7403] [10.5491; 11.2143] 1 E—YT
=02 [3.4336; 3.7368] [10.3919; 11.2667] case 1a & case 2 o
=0 [3.3980; 3.7717] [10.2352; 11.3148] 0.3 _._:z ;; :l::;

0.6 -

~&—case 2b_max
0.4

0.2

Membership fevel

Bang 5. The intervals of the natural frequencies by DE- 0.0

9.6 10.0 104 108 11.2 116 120

case 2b o (rad/s)
a-cut an(rad's) anfrad's) )
a=1 [3.6786; 3.6786] [11.0245; 11.0245] d . .
0.8 [3.5856: 3.7397] [10.7567; 11.2081] Hinh 7. The fuzzy 2" natural frequencies solved by using
=06 [3.4950; 3.8000] [10.4958; 11.3000] DE - cases 2a and 2b
=04 [3.4067; 3.8597] [10.2415; 11.5711]
=02 [3.3205; 3.0193] [9.9934; 11.7522]
a=0 [3.2364; 3.8790] [9.7511; 11.9341]

1.0 case 3a & case 3b case Sa_puin
08 —“—¢BS-L‘3!_IIISN
> . . = —— a5t ib_min
Béang 6. The intervals of the natural frequencies by DE- 5 06
B ——case ib_max
case 3a 5 o4
c-cut a(rads) enfrad/s) £ 02
=1 [3.8777;3.8777) [12.0239; 12.0239] b 0o
=08 [3.8176;3.9777) [11.8479; 12.0239] Tas 3.7 18 41 43
=06 [3.8577; 3.6777) [11.6729; 12.0230] o9 (rad's)
=04 [3.7982; 3.6777) [11.4989; 12.0239]
=02 [3.7389; 3.6777] [11.3258; 12.0239] Hinh 8. The f T 1f ) ved b ]
=0 [3.6799 39777) [11.1535; 12.0239] inh 8. The fuzzy 1* natural frequencies solved by using

DE — cases 3a and 3b
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=A% Ja_min

case 3a & case 3b

08 —+—gase Ja_max
= —— s ih min
g 06
= ——case Ib_max
= 04
£ o2
3

T
10.6 11.1 11.6 12.1 12.6 13.1
an (rad/s)

Hinh 9. The fuzzy 2" natural frequencies solved by using
DE - cases 3a and 3b

5. Conclusion

From the accuracy of the result implemented
by using DE in the case 1, this paper is extended
for the other cases in which the fuzzy input vari-
ables modeled as any triangles. The results are
obtained by using this approach show that the o —
level optimization algorithm in combination with
DE is an effective method, in which the finite el-
ement method is applied to geometrically non-
linear elastic semi-rigid connection with multi-
degree-of-freedom systems and non-symmetric
triangular fuzzy variables.
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