ISSN 1859-479149

TAP CHI

KHOA HOC N
CONG NGHE \e dil

=
<
z
'_
LLJ.
>
LLI-
T
O]
z
O]
z
O
O
<
>
(@)
O.
T
<
®)
I
54
I
O
<
'_

Tap 60 - S6 3 - Thang 3 nam 2018

B T4p 60 - 56 3 - Thang 3 nam 2018




HOI PONG BIEN TAP

Nguyén Van Hiéu - Vién Han lam Khoa hoc va Cong nghé Viét Nam
Nguyén Viét Anh - Triong Dai hoc Xay duing

Bui Chi Bu - Vién Khoa hoc Ky thuat Nong nghiép Mién Nam

Vi Diing - Hoi Tam Iy hoc Viét Nam

Tran Tho Pat - Truong Pai hoc Kinh t& Qudc dan

Nguyén Binh Bic - Truong Pai hoc Cong nghé - Pai hoc Qudc gia Ha Noi
Vi Minh Giang - Bai hoc Qudc gia Ha Noi

Truong Nam Hai - Vién Han lam Khoa hoc va Cong nghé Viét Nam

Tt Quang Hién - Truong Dai hoc Néng 1am Thai Nguyén

Pham Huy Khang - Truong Pai hoc Giao thong Van tdi

Pham Gia Khanh - Chd tich Hoi Ghép tang Viét Nam

Hd Pac Loc - Truong Pai hoc Ky thudt Cong nghé TP H6 Chi Minh

Nguyén Thi My Loc - Truong Pai hoc Gido duc - Pai hoc Quoc gia Ha Noi
Banh Tién Long - Truong Pai hoc Bach khoa Ha Noi

L& Quan Nghiém - Pai hoc Y Dugc TP H6 Chi Minh

Mai Trong Nhuan - Pai hoc Qudc gia Ha Noi

Nguyén Thanh Phuong - Trudng Dai hoc Can Tho

Nguyén Thanh Thiy - Truong Pai hoc Cong nghé - Pai hoc Qudc gia Ha Noi
Pham Hang Viét - Truong Dai hoc Khoa hoc Tu nhién - Pai hoc Qudc gia Ha Noi

TONG BIEN TAP

Bang Ngoc Bao

PHO TONG BIEN TAP
Nguyén Thi Hai Hang
Nguyén Thi Huong Giang
TRUGNG BAN BIEN TAP
Pham Thi Minh Nguyét
TRUONG BAN TRI SU
Luong Ngoc Quang Hung

TRINH BAY
Binh Thi Luan

TOA SOAN

113 Tran Duy Hung - Cau Gidy - Ha Noi

Tel: (84.24) 39436793; Fax: (84.24) 39436794
Email: khcnvn@most.gov.vn

Tap chi dién td: b.vjst.vn

EDITORIAL OFFICE
113 Tran Duy Hung Str. - Cau Giay Dist. - Hanoi

Tel: (84.24) 39436793; Fax: (84.24) 39436794
Email: khcnvn@most.gov.vn

E-journal: b.vjst.vn

EDITORIAL COUNCIL

Nguyen Van Hieu - Vietnam Academy of Science and Technology

Nguyen Viet Anh - National University of Civil Engineering

Bui Chi Buu - Institute of Agricultural Science for Southern Vietnam

Vu Dung - Vietnam Association of Social Psychology

Tran Tho Dat - National Economics University

Nguyen Dinh Duc - University of Engineering and Technology - Vietnam National
University, Hanoi

Vu Minh Giang - Vietnam National University, Hanoi

Truong Nam Hai - Vietnam Academy of Science and Technology

Tu Quang Hien - Thai Nguyen University of Agriculture and Forestry

Pham Huy Khang - University of Transport and Communications

Pham Gia Khanh - President of Vietnam Society of Organ Transplantation

Ho Dac Loc - Ho Chi Minh City University of Technology

Nguyen Thi My Loc - University of Education, Vietnam National University, Hanoi
Banh Tien Long - Hanoi University of Science and Technology

Le Quan Nghiem - University of Medicine and Pharmacy of Ho Chi Minh City

Mai Trong Nhuan - Vietnam National University, Hanoi

Nguyen Thanh Phuong - Can Tho University

Nguyen Thanh Thuy - University of Engineering and Technology - Vietnam National
University, Hanoi

Pham Hung Viet - VNU University of Science

EDITOR-IN-CHIEF
Dang Ngoc Bao

DEPUTY EDITORS

Nguyen Thi Hai Hang

Nguyen Thi Huong Giang

HEAD OF EDITORIAL BOARD
Pham Thi Minh Nguyet

HEAD OF ADMINISTRATION
Luong Ngoc Quang Hung

ART DIRECTOR
Dinh Thi Luan

GIAY PHEP XUAT BAN

S5 1153/GP-BTTTT ngay 26/7/2011
S6 2528/GP-BTTTT ngay 26/12/2012
S6 592/GP-BTTTT ngay 28/12/2016

Gia: 180001

PUBLICATION LICENCE
No.1153/GP-BTTTT 26th July 2011
No0.2528/GP-BTTTT 26th December 2012
No0.592/GP-BTTTT 28th December 2016




Khoa hoc Tu nhién n—

Tuoi U-Pb zircon LA-ICP-MS
va thanh phan dong vi Hf trong andesit
khu vuc déo Ru Ri - Nha Trang va y nghia dia chat

Nguyén Hiru Trong", Lé Tién Diing', Pham Trung Hiéu?

"Truong Dai hoc Mo - Dia chat Ha Ngi
2Truong Dai hoc Khoa hoc Tu nhién, Pai hoc Quoc gia TP Ho Chi Minh

Ngay nhan bai 2/1/2018; ngay chuyén phan bién 5/1/2018; ngay nhan phan bién 6/2/2018; ngay chap nhan dang 26/2/2018

Tom tit:

Zircon dwgc tuyén tir cac da phun trao andesit khu vire déo Rit Ri - Nha Trang, Khanh Hoa, dwoc xac dinh tudi bing
phwong phap LA-ICP-MS U-Pb. Cac két qua phan tich thanh phan dong vi U-Pb trén cac hat zircon cho thay tudi

ket tinh cta andesit 1a 100, 9:I:1 7 triéu nam (tr.n), twong wng véi Creta mudn. Gia trij

Hf(t) dao dong trong pham vi

tir (-)0,6 dén (+)10,7, chi yeu cho gia tri dwong, chi c6 mét gia tri am la (-)0,6 cho thay nguon vat liéu thanh tao cac
da phun trao andesit chii yeu tir manti, trong qua trinh hinh thanh cé sw tham gia ciia vt liéu vé luc dia.

Tir khéa: Andesit, dong vi Hf, h¢ tang Nha Trang, tuéi U-Pb zircon.

Chi s6 phdn logi: 1.5

M6 dau

Céc thanh tao phun trao andesit phan bé & khu vuc déo
Ru Ri - Nha Trang, Khanh Hoa d61 ba Lat dugc nhiéu nha
dia chét trong va ngoai nudc quan tdm nghién ctru. Trong
cong tac do v& ban do dia chét 1:200.000 loat Nha Trang -
Da Lat[1,2], A. Belouxov va nhém nghién ctru lan dau tién
xac 1ap hé tang Nha Trang, trong do cac da andesit déo Ru
Ri duoc xép vao tudi Creta mudn. Trén quy mod khu vuyc,
céc da cuia hé ting Nha Trang phan b6 nhiéu ¢ Nam Trung
Bo va Bong Nam B9, trén dia ban cac tinh Khanh Hoa,
Ninh Thuan, Binh Thuan, Lam Ddng va Ba Ria - Viing Tau.
Thanh phz‘in thach hoc cua mat cit hé t.';ing Nha Trang khu
vuc nay chii yéu bao gdm andesit, ryolit, ryolit phan dai,
tuf dacit, tuf felsit, ryolit phan dai va ryolit porphyr. Ching
dugc xem nhu 13 san pham thudc dai nui lira - pluton Nha
Trang - Pa Lat trong khoang tudi Mesozoi muon.

Céc tai liéu diéu tra khao sat dia chét cho thay, cac da
phun trao Mesozoi mudn Nha Trang - Pa Lat c6 lién quan
v6i nhiéu khoang san kim loai da kim va vang bac. Tiéu biéu
nhét 14 cac diém quing vang P4 Ban (x4 Ninh An, Ninh Hoa)
va diém quing vang déo Ru Ri (xa Vinh Phuong, thanh phé
Nha Trang), tinh Khanh Hoa [1]. Piém Ru Ri, vang phan
b trong céc d4 phun trao andesit, andesitodacit bi bién cht
nhiét dich thach anh hoa, epidot hda, chlorit hda va propylit

‘Tac gia lién hé: Email: huutronghumg@gmail.com
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hoa. Trong cac d6i bién chat nhiét dich chidu rong 0,2 dén
5 m, phat trién nhiéu gan mach, chudi mach thach anh day
vai cm dén 0,7 m. Thanh phan khoang vat quing tir 10 dén
30%, gébm hematit, magnetit, pyrit, chalcopyrit, limonit;
ham lugng Au tir 3 dén 10 g/t; trung binh dén 6 g/t [1, 2].

Dbi twong nghién ctru trong cong trinh nay 1a cac da
andesit, ndm trong cung mat cit dia chat voi cac da phun
trao ryolit trong khu vuc déo Ru Ri. Day 1a mot b phén nho
nam trong dai xdm nhdp - nai lira Mesozoi Nha Trang - Pa
Lat. Céac thanh tao magma xam nhép va phun trao c¢6 thanh
phan chu yéu tir trung tinh dén acid.

Trong nghién ctru nay, chung toi st dung phuong phap
phan tich U-Pb zircon LA-ICP-MS va thanh phan dong vi
Hf dé xac dinh tudi thanh tao va ngudn gdc vat liéu hinh
thanh nén andesit. Pay 1a két qua nghién ctru dinh luong vé
déng vi dAu tién duoc thuc hién cho cac thanh tao phun trao
hé ting Nha Trang, hy vong s& mang lai nhirng hiéu biét méi
vé qua trinh thanh tao chung.

Méu va phuong phap phan tich
Vi tri ldy méu

Céc da andesit dugc lay trong moong khai thac d4
ngay tai khu vyc déo Ru Ri, c6 toa d dia ly 12°18° 30”;
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U-Pb zircon LA-ICP-MS
and Hf composition in andesite
of Ru Ri pass - Nha Trang
and its geological significance
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Abstract:

Zircons separated from an andesite sample in the Nha
Trang formation, in the Khanh Hoa province were dated
to determine the protolith age for the complex. Thirty
LA-ICP-MS U-Pb zircon analyses gave concordant ages
concentrated at 100.9+1.7 Ma, corresponding to the late
cretaceous period. These results indicated the protolith
age of the ryolite (primary magma crystallization age).
The ¢, (t) component values ranged from (-)0.6 to
(+)10.7, mainly for positive value and only one negative
value (-)0.6. It showed that the source of the material
forming the andesite eruptions was mainly from mantle,
and the continental crust material took part in the

formation of the involvement.

Keywords: Andesite, Hf isotope, Nha Trang formation,

U-Pb zircon age.
Classification number: 1.5

109°10°19”; cach thanh phd Nha Trang khoang 5 km vé
phia Bic (hinh 1). Andesit c6 mau xanh luc, luc dam, diém
min, kién tric porphyr voi nén kién triic hyalopilit hodc
pilotacid; céu tao khdi. Cac ban tinh 15% gdm plagioclase,
pyroxen, hornblend. Nén gdm cac vi tinh plagioclas,
hornblend, pyroxen, biotit va thuy tinh nuai Itra bi chlorit
héa. Khoang vat phu cé magnetit, zircon. Khoang vat thir
sinh gdm carbonat, zosit, epidot (hinh 2 va 3).
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Hinh 2. Ban tlnh plagloclas trong andeS|t lat méng PY13/2,
(+), X10.

Hinh 3. Ban tinh pyroxen trong andesit (+), X10.
Cac ky hiéu Px: Pyroxen, Hb: Horblend, PI: Plagioclas.

Phwong phap phén tich

Cac hat zircon dugc tuyén tach tir mau nghién ctu tai
Cong ty TNHH k¥ thuét phéan tich Thugng Pho (Vii Han,
Tmng Quéc). Mau dé andesit s hiéu PY13/2 duoc nghién
t6i cap hat 0,27-0,10 mm; ddi ldy cac khoang vat nang bang
ban dii; phan loai cic khoang vt theo ty trong; tuyén tir dé
tach cac khoang vat nhidm tir; tich chon zircon & hop phin
khong tir tinh bang dung dich ning Bromoform (CHBr );
lwa chon phan loai zircon duéi kinh hién vi soi ndi. Duéi



kinh hién vi soi noi, chon cac hat zircon hoan chinh vé hinh
dang c6 kich thudce tir [6n dén nhd, loai bé nhitng hat zircon
chira bao thé, zircon c6 vét nit trén bé mat.

Cac hat zircon sau khi tuyén chon, ¢6 s6 lugng trén 150
hat, dugc dan 1én mat tim thuy tinh bing bang dinh 2 mit,
sau d6 dung vong tron nhya PVC (duong kinh khoang 13
mm day 7-10 mm) dinh bao lai tat ca nhitng hat zircon do,
phan rdng trong vong tron nhya PVC duoc 1ip diy bang
mot hdn hop dung dich pha tron theo ty 16 nhat dinh gdm
chit keo cong nghiép va Tri’ethanolarnim (CH )NO,). Tiép
theo, mau dugc dua vao ti say ¢ nhiét do 40-60°C, thoi gian
tir 2-3 ngay véi muc dich 1am cho hén hop dung dich gin
Kkét va gén chdt véi hat zircon. Sau thoi gian trén, loai bo
tAm kinh dinh & mot mét ra va tién hanh mai mon hat zircon
bang gidy nhap c6 d¢ hat khac nhau véi muc dich lam 16
phan trung tdm hat dé tién hanh nghién ctru cdu trac bén
trong zircon, déng thoi lya chon cac hat phan tich.

Mau zircon sau khi mai toi phin trung tdm va dugc danh
bong, lwa chon nhimng hat tu hinh, khong c6 khuyét tat dé
phan tich tudi. Cac phéan tich LA-ICP-MS U-Pb duoc tién
hanh & cic ving phan d6i khac nhau trong timg tinh thé
zircon, thiét bi gom c6 ICP-MS va thiét bi bio mon bé mit
bing Laser. Trong qua trinh thyc hién thi nghiém st dung
He hodc Ar lam vat chat tai khi mai mon, str dung phuong
phap bao mon don diém, trong qua trinh phén tich sir dung
diém bao mon co duong kinh 34 pm. Qua trinh phan tich
tudi zircon st dung mau chuan 91500, ty s6 dong vi cua
mau ding phan mém Glitter (ver4.0, Macquarie University)
dé tinh tudi va dung Isoplot (ver2.49) dé hoan thanh biéu do
tudi chinh hop. Pong vi Hf trong don khoang zircon duoc
phan tich tring véi vi tri phén tich tudi U-Pb zircon, thiét
bi bao gdm khdi pho ké dang ly tir Neptune nhiéu dau tiép
nhan va hé thong 14y méu laser chuén phan tir Geolas 193
nm. Céc phén tich tudi dong vi zircon U-Pb va dong vi Hf
déu duoc thuc hién tai Phong thi nghiém trong diém quéc
gia, Pai hoc Pia chit Trung Quéc (Vii Han). Pudng kinh
bao mon ctia diém phén tich dong vi Hf 1a 44 um, thoi gian
bao mon cho phén tich mot diém khoang 25 gidy, d6 siu bao
mon cta 1 diém khoang 40-50 um. Trude mdi 1an phan tich
déu phan tich mau chuan 91500 va GJ-1 dé kiém tra muc do
6n dinh cua thiét bi va dua vao d6 hi¢u chinh sai s ¢6 tinh
quy luat [3, 4].

Két qua va thao luan

Anh chup ém cwe phdt quang (CL)

Anh 4m cyc phat quang (CL) chup cac khoang vét zircon
dai dién tir mau PY13/2 (hinh 4). Téng quan hinh anh céac

khoang vat zircon cho thay céc hat zircon ¢6 kich thugc vira
va 16n tr 80-200 pm, c6 dang lang tru dai va lang tru ngan,
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Hinh 4. Anh CL cac tinh thé zircon dugc Iay ti miu da andesit
PY13/2. Cac vong tron nhé (dudng kinh 34 um) la vi tri phan
tich LA-1ICP-MS U-Pb va chii s& tuong ting trong vong tron la cac
diém phan tich mau.

v6i cdu tao phan déi rd rang, cau trac phan déi dién hinh,
bén trong kha 1 nét, ciu trac phan ddi v6i nhan zircon nhu
cac hat 16, 23, 25, 30, hay cAu truc phéan déi thong thuong
v&i cac hat con lai. Vi cdu trac bén trong nhiing hat zircon
nay cho thay chiing c6 cau tric dién hinh kiéu magma.

Tuéi dong vi U-Pb zircon

Két qua phén tich déng vi U-Pb zircon dugc téng hop
trong bang 1, cac hat phan tich dugc thuc hién trén 30 hat
don khoang zircon khac nhau cho théy, ty s Th/U >0,1,
dao dong tr 0,48-0,81 (bang 1), chirng to zircon dugc hinh
thanh tir dung thé magma [5, 6]. Hau hét cac hat zircon duoc
phan tich cho mirc tudi tir 98 tr.n (hat 11) dén 109 tr.n (hat
27). Céc gia tri tubi déu nam sat v6i duong cong Concordia
(hinh 5a). Gi4 tri tudi trung binh 26Pb/23U 1a 100,9+1,7 tr.n
(hinh 5b). Céc két qua phén tich va tinh toan ching to tat
ca céc hat zircon déu duoc két tinh déng thoi tr mdt dung
thé magma, khong c6 cac hat zircon di sot tudi cd hon. Theo
céc nghién ctru dia chit trude day cho thay, cac d4 andesit
dang khéi khu vue déo Ru Ri va andesit d3 duoc mé ta trong
hé tang Nha Trang xuyén cat hodc phu 1én trén cac da tram
tich luc nguyén tudi Jura som - giita loat La Nga, tai dap Ba
Ra, song Long Song, andesit Nha Trang bi granit Béo Ca
tudi Creta mudn xuyén cit va giy bién chét tiép xuc nhiét
[1, 2], thém vao do6 trong nghién cuu nay ching dugc xac
dinh bang phuong phap U-Pb zircon LA-ICP-MS cho tu6i
100,9+1,7 tr.n, tudi ndy c6 thé coi 1a tudi két tinh cua chung
vao giai doan Creta som. Tudi ndy gan giii v6i tudi ciia cac
thanh tao x4m nhép granitoid phttc hé Pinh Quan - Béo Ca
khu vyc d6i Pa Lat ma céc tac gia trude di cong bd [7-10].
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Bang 1. Két qua phan tich tudi dong vi zircon U-Pb clia andesit hé tang Nha Trang, khu vuc déo Ru Ri.

Tudi dong vi Tudi tr.n
SHM Th/U

207Pb/" Ph 1o 27Pp/SU Ilo 206Pp/ 38U 1o 2pp/3U 16 PbA"U o

PY13/2-1 0,547 0,0496 0,0023 0,1075 0,0048 0,0157 0,0002 101 1,0 104 4.4
-2 0,496 0,0467 0,0030 0,1004 0,0060 0,0158 0,0002 101 1,3 97,2 5,5
-3 0,493 0,0535 0,0030 0,1156 0,0060 0,0160 0,0002 102 1,3 111 5,4
-4 0,543 0,0517 0,0024 0,1093 0,0049 0,0156 0,0002 99,6 1,2 105 4,5
-5 0,706 0,0525 0,0024 0,1153 0,0051 0,0160 0,0002 103 1,2 111 4,6
-6 0,609 0,0537 0,0034 0,1150 0,0068 0,0159 0,0002 102 1.4 111 6,2
-7 0,674 0,0526 0,0026 0,1131 0,0055 0,0157 0,0002 100 1,1 109 5,0
-8 0,594 0,0535 0,0028 0,1154 0,0056 0,0159 0,0002 102 1,4 111 5,1
-9 0,567 0,0479 0,0026 0,1048 0,0054 0,0160 0,0002 103 1,2 101 5,0
-10 0,498 0,0518 0,0026 0,1102 0,0054 0,0157 0,0002 100 1,2 106 5,0
-11 0,499 0,0535 0,0023 0,1129 0,0048 0,0153 0,0002 97,9 1,2 109 44
-12 0,813 0,0561 0,0033 0,1225 0,0072 0,0159 0,0002 101 1,4 117 6,5
-13 0,725 0,0522 0,0026 0,1128 0,0057 0,0157 0,0002 100 1,2 108 52
-14 0,579 0,0503 0,0029 0,1080 0,0058 0,0158 0,0002 101 1,4 104 53
-15 0,610 0,0470 0,0024 0,1001 0,0050 0,0154 0,0002 98,7 1,0 96,8 4,6
-16 0,738 0,0579 0,0033 0,1268 0,0071 0,0161 0,0002 103 1,4 121 6,4
-17 0,541 0,0464 0,0026 0,0992 0,0053 0,0159 0,0002 102 1,3 96,0 4,9
-18 0,481 0,0432 0,0024 0,0956 0,0053 0,0161 0,0002 103 1,2 92,7 49
-19 0,508 0,0536 0,0025 0,1135 0,0050 0,0155 0,0002 99,2 1,4 109 4,6
-20 0,555 0,0597 0,0028 0,1335 0,0061 0,0164 0,0002 105 1,3 127 5,5
-21 0,510 0,0525 0,0029 0,1155 0,0061 0,0161 0,0002 103 1,4 111 5,6
-22 0,633 0,0531 0,0030 0,1172 0,0061 0,0161 0,0002 103 1,4 113 5,5
-23 0,583 0,0489 0,0025 0,1123 0,0057 0,0166 0,0002 106 1,3 108 52
-24 0,574 0,0552 0,0027 0,1223 0,0058 0,0161 0,0002 103 1,3 117 53
-25 0,503 0,0514 0,0023 0,1170 0,0052 0,0165 0,0002 106 1,2 112 4,7
-26 0,659 0,0527 0,0025 0,1191 0,0054 0,0165 0,0002 106 1,2 114 4,9
-27 0,462 0,0484 0,0023 0,1142 0,0054 0,0171 0,0002 109 1,2 110 49
-28 0,690 0,0539 0,0026 0,1244 0,0058 0,0168 0,0002 107 1,2 119 53
-29 0,507 0,0551 0,0033 0,1273 0,0074 0,0169 0,0002 108 1,5 122 6,7
-30 0,577 0,0565 0,0027 0,1271 0,0061 0,0164 0,0002 105 1,4 122 5,5
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Hinh 5. Biéu dé biéu dién két qua phan tich zircon U-Pb miu PY13/2 andesit hé ting Nha Trang bing phudng phap LA-ICP-MS
(a); s6 do phan b tudi trung binh (b).

Thanh phén dong vi Hf va nguén vit liéu  Bang 2. Thanh phan déng vi Hf trong zircon mau PY13/2 da andesit khu vuc
hinh thanh andesit khu vuc déo Ru Ri deo Ru Ri.

N\ A A . A e 176 177
Thanh phan dong vi Hf dugc phan tich truc sam woybTHE  LwHE  veHgras 0 HE £, (1) (TT;-":) (TT;mj)

- A N , . X .. (t=100,9 tr.n)
tiép tir cac hat don khoang zircon dong thoi

v6i phan tich déng vi U-Pb (bang 2). K&t qua PY13/2-1 0046170  0.001381  0.282805  0.282803 33 639 844
phan tich cho thay ty Ié ddng vi "Lu/Hf 2 0.061525  0.001734  0.282695  0.282692 0.6 805 1064
dao dong trong pham vi tir 0,000706 dén 3 0.036950  0.001165  0.282815  0.282812 36 623 818
0,002537. Pa s6 céc két qua phan tich cho gi 4 0.029645  0.000941  0.282813  0.282811 36 621 826
trj <0,002, véi két qua ndy cho thiy ngudn vat 5 0.033044  0.001113  0.282807  0.282805 34 632 842
ligu néng chdy cb cing nguén manti, Ty & 6 0.036112  0.001109  0.282823  0.282821 39 610 808
SHEATHE twong déi déng du, tir 0282692 -7 0.024501  0.000865  0.282822  0.282820 39 608 811
dén 0.283011. Néu nhu sir dung thoi gian t = 43 0.037015  0.001297  0.282864  0.282862 54 554 728
100,9 tr.n dé tinh gia tri g, (1) thi két qua dao 9 0.037978  0.001175  0.282828  0.282826 4.1 604 799
dong trong pham vi tir (-)0,6 dén (+)10,7 (hinh -10 0.021859  0.000706  0.282807  0.282805 34 626 840
6), cht yéu cho gia tri duong, chi c6 duy nhit -11 0.029115  0.000909  0.282828  0.282827 4.1 599 798
mét gié tri am 1a (—)0,6 chl'rng o réng nguén -12 0.082758 0.002537 0.282744 0.282739 1.0 751 970
magma thanh tao céc d4 phun trao andesit hé -13 0.032948  0.001058  0.282835  0.282833 44 592 785
té”lng Nha Trang chu yéu 13 tr cac d4 co6 nguén -14 0.021309  0.000756  0.282859  0.282857 52 554 737
géc manti hogc ¢ sy tham gia chi yéu clia bd -15 0.027529  0.000925  0.282845  0.282843 47 576 765
phan méi sinh thanh cua vo luc dia, gia tri 4m -16 0.040460  0.001325  0.282758  0.282756 1.6 706 936
¢6 thé minh chimg thoi gian thanh tao hé ting -17 0.029600  0.001010  0.282826  0.282824 40 605 803
¢6 su tham gia cua vat chat vo luc dia (hinh 7). -18 0.023495  0.000750  0.282825  0.282824 4.1 601 802
C?ic gid tri g, () andesit déo Ru Ri kha twong -19 0.046819  0.001323  0.282798  0.282796 3.1 649 859
dong voi gia tri‘ €,{(t) phtrc h¢ Dinh Quan - 20 0.042458  0.001202  0.282807  0.282804 3.4 635 840
Deo Cd [9], nhiéu kha ning ching cé chung -21 0.035383  0.001087 0282823  0.282821 39 610 808
nguén géc thanh tao. 22 0.064191  0.001728  0.282836  0.282833 44 601 784
Tt motin g don (T, Dasoding 32O o v st

trong khoang tir 342 tr.n dén 805 tr.n (trung ¥ : : : : :
binh 600+25 Ma), tudi mé hinh giai doan -25 0.052696  0.001486  0.282919  0.282916 73 479 619
N . £ 26 0.041839  0.001220  0.282928  0.282926 77 461 599
(Ztrgdgzt))ig}?ogozi% ;ul\jj)? E; d:;lé 12:; glg 27 0.056723  0.001607  0.283014  0.283011 107 342 429
thdy vat lidu c6 thanh phin manti ban dau c6 -28 0.037567  0.001072  0.282967  0.282965 90 405 521
29 0.026057  0.000827  0.283008  0.283006 105 344 439

tudi Neoproterozoi. Theo cdc nghién ctru gan
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day cho théy doi ba Lat khong xuat hién giai doan hoat
dong magma Neoproterozoi, giai doan hoat dong magma
nay trudce kia c6 thé ton tai, tuy nhién ching bi x6a nhoa
hoic tai néng chay hoan toan trong giai doan Yén Son.
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Hinh 6. Biéu db phan b gia tri ¢, (t) mau PY13/2.
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Hinh 7. Biéu dé tuong quan gitia gia tri ¢,,(t) va tudi 2°°Pb/>3%U
mau PY13/2.

Két luan

Vi céc tai liéu néu trén, c6 thé dua ra cac két luan sau
day:

1. Tudi thanh tao zircon trong andesit hé tang Nha Trang
khu vuc déo Ru Ri (Nha Trang) x4c dinh bang phuong phap
U-Pb zircon, LA-ICP-MS 1a 100,9+1,7 tr.n twong Gng véi
Creta s6m.

2. Véi céc gid tri g, (t) dao dong tir (-)0,6 dén (+)10,7,
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céc da phun trao déo Ru Ri dugc két tinh chi yéu tir magma
¢6 ngudn gdc manti, va cé su tham gia mot phan vat chit
vo lyc dia. Vat liéu thanh tao chung kha twong dong véi cac
thanh tao granitoid Pinh Quan - Béo Ca.

LOI CAM ON

Qua trinh 14y mau va khao sat thuc dia co su giup d& cua
cac thr?ly, ¢6 thugc Bo méon Khoang thach va dia hoa (Khoa
Khoa hoc va k¥ thuat dia chat, Truong Pai hoc Mo - Dia
chat). Qua trinh thyc hién thi nghiém co sy giup dd cua GS
Liu YongSheng, Phong thi nghiém trong diém quoc gla bai
hoc Pia chat Trung Qudc (Vi Han). Cac tac gia xin tran
trong cam on.
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Nghién ctru, danh gia kha nang ngap lut
vung ctra song ven bién tinh Quang Ngai do siéu bao
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Tém tit:

Trong khudn khé bai bio, cic tic gia trinh bay mot sé két qua bwéc diu vé nghién ctru ngip lut do siéu bio tai
Quang Ngii. Cac thong tin vé dién bién ngap lut nhw thoi gian, d§ sau, pham vi ngap dwoc trinh bay cu thé nhim
gitip cho viéc ing phé voéi thién tai bio, lii. Py ciing 12 mdt phin ndi dung ciia dé tai doc 1ap cAp nha nwéc “Nghién
ciru co s¢ khoa hoc dé dé xuit céc giai phap quy hoach va chinh tri nhiam 6n dinh céc cira song Tra Khiic va song Vé

tinh Quang Ngai”, mi s 03/15-PTPL.CN-XHTN.

Tir khoa: Ngdp lut, nwoc ding do bdo, Qudng Ngdi, siéu bao.
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Abstract:

Within the framework of this paper, the first results of
studying floods due to super-typhoon in Quang Ngai
province will be presented. The information on flood
occurences, including flooding time, inundation depth,
and flood scope is presented in detail to help respond to
natural disasters such as storms and floods. This is also
part of the independent research project at the State
level “Scientific bases to propose solutions for planning
and engineering construction to stabilize the estuaries of
Tra Khue and Ve river in Quang Ngai province”, code
03/15-DTDL.CN-XHTN.

Keywords: Flooding, Quang Ngai, storm surge,
supertyphoon.

Classification number: 1.5
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M6 dau

O Quang Ngii, thong thudng khi c6 anh huong két hop
ctia bdo, 4p thap nhiét doi hay dai hoi ty nhiét doi vai gio
mua Pong Bic thudng c6 mua 16n kéo dai giy ra 1 lut.
Trung binh mdi nam, trén cac song 16n thudc tinh Quang
Ngidi c6 5-7 dot 1ii 16n trén bao dong cip II. Co nhitng con
lii vugt bao dong cép III tir 1 dén 2,6 m; nhitng tran 1t kép
kéo dai nhidu ngay giy ngap lut nghiém trong cho ving thip
triing & ddng bang va ven bién. Lii lut 1a loai hinh thién tai
nguy hiém nhét, c6 mirc d6 anh huong nghiém trong, gay
thiét hai 16n nhat vé dan sinh, kinh té - xa hoi ciia tinh. Ving
dong bang ngap 1 cac hé théng song trong tinh thudc cac
huyén: Binh Son, Son Tinh, Nghia Hanh, Tu Nghia, M¢
P, Buic Phd va thanh phd Quang Ngii voi 89 xi thuong
xuyén bi anh huong cua I, lut.

Dién bién bio va ngap lut trong bdo 14 van d& nhirc nhéi,
c6 anh huong 16n dén céc hoat dong kinh té, xa hoi vung
Duyén hai Nam Trung B9. Trudc tinh hinh bio dién ra véi
xu thé tang dan vé cuong do, dong thoi thiét hai do bao
nhirng ndm gén day tai Viét Nam va dac biét bao Haiyan
(2013) gdy ton that nang né tai Philippin 1a hdi chuéng canh
tinh cho con ngudi vé sirc manh va sy tan pha khing khiép
ctia bdo. Trong bdi canh do, ké hoach tmg pho véi bdo c6
vai tro didc biét quan trong va danh gia nguy co ngdp lut
trong bao la cong tac khong thé thiéu. Trong thoi gian tur
cudi nam 2014 dén nay, Phong thi nghiém trong diém qudc
gia vé dong lyc hoc song bién (Vién Khoa hoc thuy loi Viét
Nam) da tién hanh nghién ctru nguy co ngap lut ving ven
bién Viét Nam, trén co s¢ do xdy dung ban d6 ngap ving
ven bién mot s tinh mién Trung [1]. Ban do 1a mot cong
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cu hd tro déc luc giup chinh quyén dia phuong va cac co
quan chirc nang biét rd cac ving bi ngap, dia ban ngap, dién
tich bi ngap, s6 dan cu trong ving bi ngap... Cac dit liéu
nay la cin ctr 1ap ké hoach tmg pho, dic biét 1a chu dong
1ap phuong an so tan dan dam bdo an toan tinh mang va
tai san... khi bdo manh, siéu bao xdy ra. Trong bai béo nay,
chung t6i trinh bay két qua budc dau vé nghién ciru, danh
gia kha nang ngap lut ving ctra séng ven bién tinh Quang
Ngai do siéu bao.

Phuong phap nghién cuu

Dé thuc hién toan bd qua trinh nghién ctru vé ngap lut do
bao can tién hanh theo trinh tu nhu thé hién tai so do khéi
dudi ddy (hinh 1). Trong nghién ctru nay, céc két qua dy bao
bao (quy dao, cac tham sb ap tam, toc do gio, ban kinh gid
cuc dai...) duoc thu thap tir cac tai liéu bao lich su.

DU BAO BAO
(trén Bién Dong)

- Vi tri tAm bdo

- Huong di chuyén

- Vi tri bdo d6 by

- Téc 8 di chuyén

- Ap 6tim

- Ban kinh gi6 cuc dai

- Van tdc gié cye dai

TINH TOAN SONG, NUOGC DANG DO BAO TOAN BIEN DPONG

!

Noi dung tinh toan

Do chua c6 thong tin cu thé vé siéu bdo xay ra trén thuc
té, trong nghién ciru nay, ching t6i chon lya con bdo Nari
(hinh 2) tir d6 khuéch dai tham s6 bio thanh siéu bdo (bang
1), trong d6 chii y dén quyét dinh phan ving nguy co bio
16n nhat tai khu vuc nay co6 toe do gio 60-70 m/s [2], gia
dinh siéu bio khi d6 b vao ven bd chira khoang gié tri nay.
Tham sb dic trung dé khuéch dai 1a ting toc do gio (> 90
m/s) va giam ap tam (< 900 hPa). Nghién ctru cling gia dinh
3 quy dao tac dong gan bo (hlnh 3) theo hudng tac dong
vao ving bién Quang Ngai gdbm Track 1 (sang trai), Track 2
(tryc dién), Track 3 (song song dudng bo).

Bao Nari (tén chi dinh quéc té: 1325, tén chi dinh
JTWC: 24W, tén cua Viét Nam: Bio s6 11) 1a con ap thip
thir 40, con bdo nhiét d6i thir 25 va con bdo cudng phong

thr 8 (theo danh sach bao) trong mua bao
Tay Béc Thai Binh Duong 2013. Bio Nari 1a
con bdo di d6 bo vao Philippines lam chét 38
ngudi, tan pha cay cbi, nha cira va giy ngap
lut. Vao sang ngay 15/10/2013, con bao da
tan pha dir doi thanh phd Pa Ning va Thira
Thién - Hué. Dé tinh toan, ching t6i da tién
hanh khuéch dai con bao Nari thanh siéu bao
theo phan loai bao [2].

Dir liéu dia hinh gém hai phan chinh:

YEU TO DIA HINH CO SAN
(ven bién, noi bio dé b3)
- Dia hinh ty nhién
- Dia hinh cé rimg ngdp mén

TINH TOAN DU BAO CAC
YEU TO SONG MyC] NUGC
VEN BIEV CUA SONG
- M6 hinh Mike 21FM/SW Tl

- Cong cu phan tich xir 1y s6 lisu |
Mike 12 Toolbox song

- Dia hinh c6 cbng trinh giam
song, huong dong. ..

YEU TO HAI VAN KHAC
(cén thiét khi thiét 1p va kiém
chimg két qua tinh todn tir truéc)
- Myc nuée tridu, nuéc dang do
bdo. Chiéu cao song, chu ky, huéng

- Dong chay (hudng, téc d3)

1) Phin trén can va cac bii tran ven song
sir dung tai lidu dia hinh ty 1& 1/10.000; 2)
Phéan dudi nude sir dung tai liéu dia hinh ty
16 1/50.000 ngoai bién va mot sb dir licu dia

!

hinh thu thap tor cac dy an khac cho vung
long song.

KET QUA DY BAO
(cac yéu td séng, mye nuée, dong chay)
- Bang 56 lidu (chleu cao séng, chu ky, huéng séng, myc nude tai céc vi tri quan tim)
- So d6 mo ta két qua (mit bang, cit ngang)

- Cég hinh thre trinh dién khéc dam bao d hiu, tryc quan cho nha quan Iy

- Hinh anh dong mo6 ta qua trinh tir khi bdo 6 b9, trudmg séng ven b (trén mat cét, mat bing)

Bo cong cu sir dung dé nghién ctru 1a
Mike DHI (Ban Mach), day la chuong trinh
tinh toan hién dai dap Umg dugc nhiing ky
thuét phuc tap trong nghién ctru thudc pham

Hinh 1. S¢ dé khéi cac budc tinh toan.

101°E

vi nghién ctru.

107°E

112°E 117°E 123°E 128°E

4 I 6N

120°E 14U'E77 160°E

Hinh 2. Quy dao dé bj clia bao Nari vao Quang Ngai theo [3].
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Bang 1. Cac tham sd bao thuc (bao Nari [3]) va khuéch dai thanh siéu bao (van téc gié > 350 km/h).

Bao thuc Siéu bao (gia dinh)
Thaoi gian Kinh dj Vidp ~ Bdnkinh  Tocdpgio  Ap suit tim Ap ria Téc dp gi6  Ap sudt tam
(do) (do) (km) (m/s) (hPa) (hPa) (m/s) (hPa)
10/11/2013 18:00 120,5 15,5 35 33,15 975 1013 84,26 891,3055
10/12/2013 0:00 119 15,2 35 33,15 975 1013 84,26 891,3055
10/12/2013 6:00 118,2 15,2 35 35,7 970 1013 90,74 880,8598
10/12/2013 12:00 117 15 35 35,7 970 1013 90,74 880,8598
10/12/2013 18:00 115,7 15,1 35 38,25 965 1013 97,22 870,414
10/13/2013 0:00 114,7 15,3 35 38,25 965 1013 97,22 870,414
10/13/2013 6:00 113,6 15,3 35 38,25 965 1013 97,22 870,414
10/13/2013 12:00 112,8 15,2 35 38,25 965 1013 97,22 870,414
10/13/2013 18:00 112,1 15,3 35 38,25 965 1013 97,22 870,414
10/14/2013 0:00 111,35 15,18 35 38,25 965 1013 97,22 870,414
10/14/2013 6:00 110,73 15,07 35 38,25 965 1013 90,74 880,8598
10/14/2013 12:00 109,97 14,95 35 35,7 970 1013 84,26 891,3055
10/14/2013 18:00 109,21 14,69 35 33,15 975 1013 64,82 922,6427
10/15/2013 0:00 108 14,8 35 25,5 985 1013 51,85 943,5342
1 TRABONG
ZBIHJ‘: 1710000 3
2?50_2 1700000 J- - g - V8
zrmg 1690000 §----
2650 7 1680000 |-
% 2600 E 1670000 §----
£ 2560 4 10mis
= 1 1660000
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; 1 - DEBaHOM4 ] metry [m]
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2300_: = gﬁﬁ 1620000 g fg:gg
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(kikarneder) : ; : [_1 Undefined Valus
10152013 6:00:00 AM Seake 16746000 260000 280000 300000

0:00:00 12/30/1899 Time Step 0 of 0.
Hinh 3. Céac quy dao gia dinh khi bao dé b viing gan bo.
vung tinh toan nam bén phai quy dao, khi d6 muc nude tong
cong dugc gy ra boi Track 1 13 16n nhét. Tai Ctra Dai hién
tuong ciing xay ra tuong tu. Hién twong nay tai Tra Bong co
xu thé khac do cach xa khu vuc db bo cua Track 1, do vay
quy dao bio tryc dién gdy ra muc nudc tdng cong 16n nhat.

Danh gia va phan tich

Qua két qua tinh toan (hinh 4-6) c6 thé thdy mot sé dic
diém nhu sau: Tai Tra Bong, quy dao bio Track 2 giy muc
nude 16m nhét so véi Track 1 va 3; tai Cira Pai, quy dao bao
Track 1 va Track 2 gdy muc nudc xap xi nhu nhau (16n hon
Track 3), tuy nhién Track 2 gay muc nu6c ¢ phan 16n hon;
tai My A, quy dao bio Track 1 gy muc nudc 16n nhét so
voi Track 2 va 3.

Tir két qua tinh toan muyc nude tong cong trong bio véi
3 trudng hop bang ludi tinh ¢6 do phan giai cao (90-100 m)
cho két qua thé hién do sau ngép lut tai cac khu vuc, déng
thoi trich rt d6 sdu ngap Iyt tai mot s xa dién hinh c6 do

Nhu vay, voi quy dao bao di song song vdi bo gay ra
nude dang nho nhat. Tai khu vue My A, khi bio di chuyén
vao khu vuc theo quy dao di sang bén trai (Track 1), nghia la
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sau ngap lut dang ké (khoang > 0,5 m). Cu thé: 1) Tai khu
vuc Dung Quat - Chu Lai (hinh 7A), cac khu vuc ngép c6 do
sau>0,5m gém Binh Thuan, Vinh An, Vinh Tra, Nam Binh
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S Tra Bong (Track) [m]
S Tra Bong (Track2) [m] ——
$Tra Borg (Track?) fm] ———

Track 2 giy myrc nwrée 1on hon Track 1
20]--Va3 T NN

MUC NUGC TRA BONG -3 STEUBAO |

00:00 12:00 00:00 12:00 00:00
10-13 10-14 10-15

20 T
00:00 12:00
2013-10-12

12:00

Hinh 4. Muc nuéc tdng hgp trong bio tai clia Tra Bong.

C. My A(Track?) [m) ——
C. My A(Track?) [m]
C. My A(Track3) [m]

Track 1 giy mire nwée 16m hon Track

2va3
2.0
104
0.0
1.0

MUC NUOC CUA MY A 3 SIEU BAO
T 1200 0000 200 0000 1200 0000 1200
2013-10-12 10-13 10-14 10-15

Hinh 6. Muc nudc tong hgp trong bao tai clia My A.

C.Dai(Trackl) [m] ——
€. Dai (Track2) m]
€. Dai(Trackd) [m] ———

Tracklvalgm mire nwrd'c tum'ng dlm’ng (lo’n
20+---hon Track 3)

-- MUC NUOC CUA DAI SIEU BAO

Hinh 5. Muc nuéc t5ng hgp trong bao tai Cira Dai.

siéu bdo, phuong 4n di dan khi c6 thong tin dy bao vé ngap
lut. Bac biét v6i tinh hinh hién nay bio dién ra véi xu thé
tang dan vé cuong d6, dong thoi thiét hai do bio nhitng nim
gan day tai Viét Nam ciing ludn ting.

Két qua nghién ctru budc dau co thé dua ra nhiing thong
tin co ban vé ngap lut néu truong hop siéu bao nhu kich ban
du kién xay ra. Tuong tu, cac nghién ciru ddi voi kich ban
bao manh va siéu bao khac nhau cho cac viung khac nhau co6
thé duoc xdy dung va tinh toan theo phuwong phap va dinh
huéng trong nghién ctru ndy dé 1am co so xdy dung phuong
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(C) Clia My A

Hinh 7. Dién tich ngap lut tai cac khu vuc ctia sdng tinh Quang Ngai.

2, Duong Yén 1-2-3, An Chau, Pha Long 1-2-3; 2) Tai khu
vuc Cua Dai - Cira Lo (hinh 7B), cac khu vuc ngép c6 do
sau > 0,5 m gdm Chau Binh, Vinh Son, Quang Tan, Minh
Quang, Phu Binh, Khe Hoa 1-2, Sung Tuc, Xuan An, Tan
An, Phu Nghia, Thu X4, Hoa Binh, Tu Nghia va An Mg; 3)
Tai khu vuc My A (hinh 7C), cac khu vuc ngép c6 do sau
>0,5m g6m Sa Binh 1, Sa Binh 2, Pho Thanh, Ph6 Chau.

Véi dic diém rd rét vé muc nudc trong 3 qui dao bio
gia dinh da cho thay myc nudc tong cong do Track 1 gay
ra 16n nhat.

£ a
Ket luan

Céc thong tin vé ngap lut trong bio manh va siéu bio co
vai tro ddc biét quan trong cho dé xuat ké hoach ung phé

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(3) 3.2018

an ung pho siéu bao cho dia phuong.

Trong khudn khd nghién ctru gi6i han vé thoi gian va
nguon dit liéu, nén cac yéu té anh huong do dong chay tai
thuong ngudn, do mua lii két hop khong duoc xem xét nén
can dugc tiép tuc nghién ctru.

TAI LIEU THAM KHAO

[1] Truong van Bén va cs (2016), “Nghién ctru dy bao nguy co ngap lut
vung ven bién Viét Nam khi xay ra nudc dang do bao manh, siéu bao”, Tap chi
Khoa hoc va cong nghé thiy loi, S6 33, tr.45-51.

_ [2]1 B0 Tai nguyén va Moi truong (2014), Quyét dinh s6 1857/0P-BTNMT
vé viéc phé duyét va cong bo ket qua phan ving bdo va xac dinh nguy co bdo,
nuwoc dang do bao cho khu vuc ven bién Viét Nam.

[3] http://agora.ex.nii.ac.jp/digital-typhoon/summary/wnp/s/201325.
html.en.
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Cau tric tudi va s phat trién ciia ca phén tring -
Polynemus dubms Bleeker, 1851 (Polynemidae)
& ha lwu hé thong song Sai Gon - Pong Nai

Nguyén Xuan Pong’
Vién Sinh hoc Nhiét doi, Vién Han ldm KH&CN Viét Nam
Ngay nhan bai 30/11/2017; ngay chuyén phan bién 5/12/2017; ngay nhan phan bién 8/1/2018; ngay chip nhan dang 12/1/2018

Tém tit:

Phén 16n méu vat thu thap tir thang 1/2010 dén thang 6/2012 va dwgc thu thap bd sung trong cac dot khio sat nam
2016 6 ha lru hé thong song Sai Gon - Pong Nai. Phan tich dwoc tién hanh tir thang 1/2016 dén 5/2017 véi trén 120
mau vt thudc loai ca phén trang Polynemus dubius. Két qua phan tich cho thay, kich thwéce khai thac cia ca dao
dong tir 5,3-21,0 cm, trung binh la 13,06+4,24 cm (ca duc la 7,70-19,80 cm, trung binh 13,51+2,71 cm; ca cai la 8,50-
21,00 cm, trung binh la 15,64+3,21 cm; ca khong phan biét dwege gioi tinh 1a 5,30-10,50 cm, trung binh 1a 7,40+1,38
cm) va khéi lwong khai thic dao dng tir 3,02-65,39 g, trung binh 1a 21,54£15,93 g (ca duec tir 4,54-43,04 g, trung
binh 20,41+9,94 g; ca cai la 5,19-65,39 g, trung binh 30,98+15,82 g; ca chwa phan biét dwgc gioi tinh/chwa truwéng
thanh 1a 3,02-8,09 g, trung binh la 4,50+1,56 g). Chi s6 K ciia c4 dwe va ca ci ciing c6 nhirng khac biét, ca dwe dao
dong tir 0,55-1,16, trung binh 1a 0,78+0,14; ca cai dao dong tir 0,47-1,04, trung binh la 0,75%0,09. V& tudi c4 khai thac
dao dong trong khoang tir tudi 0 dén tudi 3, trong dé tudi 1-2* chiém wu thé (chiém gﬁ“m 75% téng s0 ca thé phan
tich). Moi twong quan giira tudi va sy phat trién c6 nhirng khoang dao dong nhit dinh. C4 ¢ nhém tudi tir 0 dén
gin 1 thuong cé kich thwée dao dong trong khoang tir 5,3-12,70 cm va khoi lwgng tir 3,12-15,94 g; ¢4 6 nhém tudi
tir 1 dén 2 c6 kich thuéc tir 7,80-17,20 cm va khoi lwong tir 4,43-38,90 g; ca & nhém tudi tir 2 dén 3 ¢6 kich thwére tir
12,00-20,70 cm va khdi lwgng tir 15,43-58,03 g; ca trén 3 tudi thuwong c6 kich thwéc 16n hon 20 cm va khéi lwong 16n
hon 54,03 g. Méi twong quan giira chiéu dai va khéi lwgng ca dugc thé hi¢n duéi dang W = 0,014L27 (R? = 0,966)
cho ca cai, W = 0,024x>5% (R? = 0,930) cho ca dwc va W = 0,033L2%¢ (R = 0,966) cho tAt cd miu vt (ca duc, cai va
khong phan biét).

Tir khod: Cd phén tring, Sai Gon - Pong Nai, twong quan tudi va phdt trién.

Chi s6 phén loai: 1.6

Pat van de trang 1a loai c c6 ngudn gdc bién nhung lai c6 kha ning
phan bd rong tor nudc man, lo dén nude ngot. Loai nay
dugc tim thay nhidu ¢ ving Péng Nam B va Dong bang
song Ciru Long [2-4]. C4 phén tring tuy co kich thudc nho
(khoang 20 ¢cm) nhung lai c6 gia tri kinh té kha cao ¢ khu
vuc Nam B6 [2-5]. Tuy nhién, dén nay, van con rét it nghién
clru sau veé loai ca nay, dac biét 1a cac nghién clru vé sinh
trudng, phat trién, khai thac, ngudn loi... Nghién ciru nay
bude dau tim hiéu mot vai dic diém sinh truong cua loai ca
nay dé gop phan vao cac nghién ctru siu hon trong twong
lai.

Trén thé gidi, giéng Polynemus c6 7 loai duoc ghi
nhan [1]. O Viét Nam, giéng Polynemus c6 7 loai dugc
ghi nhan 13 c4 phén tring (Polynemus dubius), ca phén
vang (Polynemus paradiseus), va ca nhu goc (Polynemus
plebenjus), ca nhu chim (Polynemus sextarius), ca nhu
boocneo (Polynemus borneensis), ca nhu dubi (Polynemus
multifilis) va ca nhy nhiéu tia (Polynemus longgipectoralis)
[2-4]. Tuy nhién, theo cdac tai li¢u cap nhat hién nay thi trong
7 loai néu trén ¢6 2 loai la c4 nhu gbc va c4 nhu chim duogce
chuyén qua gidng Polydactylus va loai ca nhy nhiéu tia 1a
synonym cua ca phén trz'ing [1]. Vi két qua nay thi ) luong  Vat liéu va phuong phap nghién ciiu
loai trong giéng Polynemus & nuéc ta hién nay chi con lai 4
loai hién dién 13 c4 phén tring (Polynemus dubius), ca phén
vang (Polynemus paradiseus), ca nhu boocneo (Polynemus
borneensis) va ca nhu dubi (Polynemus multifilis). Ca phén Dia diém: Ha luu séng Sai Gon - Pong Nai (tir phia sau

Thoi gian: Mau vat dugc thu thap tir thang 1/2010 dén
thang 6/2012 va bd sung trong cac dot khao sat nim 2016.

*Email: fishdong204@gmail.com
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Age and growth structure of
Polynemus dubius Bleeker, 1851
(Polynemidae) in the Saigon-
Dongnai lower course system

Xuan Dong Nguyen”
Institute of Tropical Biology, Vietnam Academy of Science and Technology

Received 30 November 2017; accepted 12 January 2018

Abstract:

The majority of specimens were collected from January
2010 to June 2012, and additional specimens were
collected during 2016 in the Saigon-Dongnai lower
course system using different types of fishing gears (trawl
net, human scoop net, gillnet, trammel net, dai, inshore
stake trap net, etc.). To determine the relationship of age
and growth, 120 specimens of Polynemus dubius were
examined from January 2016 to May 2017. The results
showed that the mean exploitable size was 13.06+4.24
cm (males: 13.51£2.71 ¢cm; females: 15.64+3.21 ¢cm; and
immature: 7.40+£1.38 cm) with the average weight of
21.54+15.93 g (males: 20.41+£9.94 g; females: 30.98+15.82
g; and immature: 4.50+1.56 g). The mean condition
factor (K) was significantly different between the males
and females (males: 0.78+0.14 and females: 0.75+0.09).
Age groups of males and females ranged from 0 to 3. The
most common age groups were 1 to 2* (accounted for
75% of total specimens). The length-weight relationship
was calculated as W = 0.014L>7%¢ (R2 = 0.966) for females,
W = 0.024x255¢ (R = 0.930) for males, and W = 0.033L244¢
(R*=0.966) for all fish (males, females, and immature).

Keywords: Age and growth relationship, lower course
Saigon-Dongnai lower course, Polynemus dubius.

Classification number: 1.6
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dap Dau Tiéng trén song Sai Gon va dap Tri An trén song
DPong Nai).

Phwong phap nghién ciru

T6 chic 8 dot khao sat thyc dia (tir thang 1/2010-
12/2012) va 4 dot bd sung trong nam 2016 dé thu thap mau
vat phan tich cac dac diém sinh hoc theo mua va theo cac
thang trong nam. Mau duoc thu tryc tiép bang cac ngu cu
khai thac thong thuong cia ngu dan trong khu vuc va nho
ngu dan thu mau ho.

Cac mau thu thap 1a nhiing ca thé con nguyén ven voi
day du cic dic diém vé hinh thai. Mau sau khi thu thap
dugc xu ly so bo va sau do dugc ¢6 dinh va luu gili trong
Formaline 5-8% dé dua vé phan tich & phong thi nghiém.

Chiéu dai co thé (Lab - standard length) duoc do bang
thude kep (0,01 cm), khéi luong co thé duoc do bﬁng can
dién tir (v6i do chinh xac dén 0,01 g). Twong quan chiéu
dai khéi luong ca duoc thé hién dudi dang W = a.L®, trong
d6 W 1a khéi luong ca (g), L 1a chiéu dai chuan (Standard
length), a 1a hé sb va b 1a s6 mii [6-11]. Tudi ¢4 duoc phan
tich dya trén cdc van sinh trudng trén vay [6, 12]. Tuong
quan gitra chiéu dai, khéi lugng so véi tudi duge trinh bay
dudi dang y = a.x + b, trong d6 y 1a gi tri vé chiéu dai hodc
khdi lugng, x 1a tudi ¢, a va b 1a cac hé s6 [13, 14]. Gi6i
tinh cua ca dugc xac dinh truc tiép b?mg cach phau thuat va
quan sat tryc tiép. Chi s6 Fulton dugc xac dinh theo cong
thirc K = 100W/L? [6, 12-14]. Cac gié tri thong ké duoc xac
dinh nho sy hd tro cua cac phén mém théng ké nhu MS.
Excel (2007), SPSS...

Két qua nghién cuiu
Kich thudc va khéi lwong cd khai théc

Phén tich 120 cé thé cho thdy rang, kich thudc khai thac
cua ca dao dong trong khoang tur 5,3-21,0 cm, trung binh
1a 13,06+4,24 cm; khi lwong c4 khai thac dao dong trong
khoang tir 3,02-65,39 g, trung binh la 21,54+15,93 g. Trong
120 ca thé phan tich, c6 37 ca thé duc (chiém 31% tong ca
thé phan tich), 55 ca thé cai (chiém 46%) va 28 ca thé khong
phén biét duoc gidi tinh (chiém 23%).

DPdi v6i ca duc, kich thude khai thac dao dong trong
khoang tur 7,70-19,80 c¢m, trung binh 13,51+£2,71 cm; khéi
luong ca dao dong trong khoang tir 4,54-43,04 g, trung binh
la 20,4149,94 g. Ddi véi ca cai, kich thude khai thac dao
dong tur 8,50-21,00 cm, trung binh la 15,64+3,21 cm; khéi
luong cé khai thac dao dong trong khoang tur 5,19- 65,39 g,
trung binh 30,98+15,82 g. Ddi véi cac ca thé khong phan
biét dugc gidi tinh c6 kich thude khai thac dao dong trong
khoang tir 5,30-10,50 c¢m, trung binh la 7,40+1,38 cm; khdi
lugng cé khai thac dao dong tir 3,02-8,90 g, trung binh Ia
4,50+1,56 g.
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Kich thude, khdi lugng khai thac ctia ca phén tring trong
khu vuc nghién ctru dugc trinh bay ¢ bang 1.

Bang 1. Kich thudc, khéi lugng ca phen trang khai thac.

6 Kich thwéc (cm) Khdi lrgng (g) Chi sb K
Gigi tinh
Wong  pinMax  MeantSD  Min-Max Mean+SD ~ Min-Max ~ Mean+SD
Ca duc 37 7,70-19.80 13,51:2,71  4,54-43,04  2041£994  0,55-1,16  0,78+0,14
Ca cai 55 8,50-21,00 1564321  5,19-6539  30,98+1582 0,57-1,04  0,75+0,09
Khong phan biét 28 530-10,05  7,40+1,38  3,02-8,90 4,50+1,56  0,65-2,24  1,17+0,39

Twong quan giika kich thwde va khoi lwong

Két qua phan tich cho thiy giita chiéu dai va khdi lwong
¢4 c6 mdi trong quan voi nhau theo ham sé mii dang W =
0,033L24 véi hé sb twong quan R2 = 0,966 (dbi véi toan
bd mau phén tich). Néu phén tich riéng cho timg ddi tuong
ca duc va ca cai thi mdi twong quan giita kich thudc va
khéi luong c6 phan thay doi. Ddi véi ca cai, kich thudce va
khéi lugng c4 khai thac twong quan véi nhau theo ham sé
W = 0,014L>7%, véi hé s6 R = 0,966. Déi véi ¢4 duc, kich
thuoc va khdi lugng twong quan voi nhau theo ham sé W =
0,024x>%%, v&i h¢ s6 R> = 0,930. Déi véi cac ca thé khong
phan biét dugc gidi tinh thi twong quan theo ham sb W =
0,254L1% véi hé s6 tuong quan R? = (0,769. Tuong quan
vé sy phat trién giita chiéu dai va khdi lugng duoc trinh bay
dcachinh 1,2, 3 va4.
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Hinh 2. Tudng quan giiia chiéu dai va khdi lugng cé duc.
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Hinh 3. Tuong quan giiia chiéu dai va khéi lugng ca cai.
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Hinh 4. Tuong quan gitia chiéu dai va khéi lugng ca khong phan
biét dugc gidi tinh.

Két qua bang 1 ciing cho thay chi s6 K cua ca duc va ca
céi cling c6 nhiing khéc biét. D6i v6i ca duc, chi s K dao
dong trong khoang tr 0,55-1,16, trung binh la 0,78+0,14.
Déi voi ca cai, chi s6 K dao dong tir 0,57-1,04, trung binh
1a 0,75+0,09.

Twong quan giita nhom tuéiva sw phat trién chiéu di,
khoi luong

Két qua phan tich mau vay cua 120 ca thé ca phén tring
dudi kinh lap c6 d6 phong dai 16n hon 40 1an cho thay thanh
phan tudi khai thac ciia ca phan bé nhu bang 2.

Bang 2. Thanh phan tudi clia ca phen tring khai thac.

Tubi 0 0 1 1+ 2 2t 3 >3

S6 c4 thé 15 0 23 22 26 19 5 0

Trong s6 120 cé thé phan tich thi ca khai thac ¢ d¢ tudi tir
1-2 tudi chiém wu thé vai 71 ¢4 thé (chiém 59% tbng sb ca
thé nghién ctru). Tiép dén 14 cac cac thé nho hon 1 tudi, voi
25 ca thé (chiém 21%). SO c4 thé 16n hon 2 nam tudi chiém
s6 luong it nhét, véi 19 ca thé (chiém 15,83%). SO ca thé
& tudi 3 1a 5 (chiém 4,17%). Dic biét, trong két qua nghién
ctru nay khong tim thiy c4 thé nao c6 d6 tudi 16n hon 3 tudi.
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Két qua bang 2 ciing cho thiy trong tong s6 mau phan
tich, ca khai thac & tudi 1-2 chiém uu thé (90 ca thé, chiém
75% tong s ca thé phan tich), day ciing 1a nhom ca khai
thac dwoc chii yéu trong khu vuc nghién ciru.

Méi twong quan giita tudi va su phat trién cua co thé ca
duogc trinh bay ¢ cac hinh 5, 6, 7, 8, 9, 10 va céc bang 3, 4.
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Hinh 5. Tuong quan giiia tudi va kich thudc ca khai thac (toan
bo mau).
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Hinh 6. Tuong quan giiia tudi va khdi lugng ca khai thac (toan
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Hinh 10. Tuong quan giiia tudi va khdi lugng khai thac clia ca
cai.

Bang 3. Kich thudc ca khai thac theo cac nhém tudi.

Tubi

Kich thuge 0 0,5 1 1,5 2 2,5 3
(cm)

Trung binh 6,67 857 11,07 13,05 1525 17,98 20,40
Do léch chuan 0,73 1,95 1,98 2,47 1,55 1,92 0,39
Nho nhat 530 590 7,80 620 12,00 1430 20,00
Lon nhat 7,70 12,70 14,80 17,20 18,70 20,70 21,00
S6 mau 15,00 10,00 23,00 22,00 26,00 19,00 5,00
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Bang 4. Khéi lugng cé khai thac theo cac nhém tudi.

Tudi

Khéi lrgng 0 0,5 1 1,5 2 2,5 3
(®

Trung binh 372 627 11,82 18,52 27,69 40,96 57,80

Do 1éch chuin 044 378 600 841 687 1139 485

Nho nhét 3,02 3,02 443 378 1543 1964 54,03

Lén nhét 454 1594 2705 3890 4222 5803 6539

S6 miu 1500 10,00 23,00 22,00 26,00 19,00 5,00

Ty 1€ ca duc va ca cai theo cac nhém tudi duoc trinh bay
o bang 5.

Bang 5. Ty lé ca duc, ca cai trong két qua phan tich.

Nhém tudi Téng s6 mau S6 ca thé duc S c4 thé cai Ty 1§
0vao* 25 1 3 1:3
Ivalt 45 20 18 1:0,9
2va2* 45 16 29 1:1,8
3va3* 5 0 5

Théao luan

Theo mdt s6 tai liéu da cong bb thi kich thudc tdi da cua
loi ¢4 nay ciing c¢6 nhiéu thay doi: O khu vic song Sai Gon,
kich thude tdi da cua loai nay ghi nhan dugc la 200 [15]; &
khu vyc Dong bang song Ciru Long 1a 202 mm [3, 4]; & luu
vuc song Mekong 1a 200 mm [1, 16]. Trong két qua nghién
ctru nay thi kich thudc 16n nhat cua loai ¢4 phén tring thu
duoc 14 210 mm. Kich thude nay 1 16n hon cac két qua
nghién ciru trudc, diéu dé chimg t6 rang kich thude 200 mm
khong phai 12 kich thudc téi da cua loai c4 nay nhu céc tai
lidu trude day da néu. Kich thudc va khdi lwong cia ca cai
16m hon so v6i ca duc khai thac dugc trong khu vuce (cé duc
kich thudce trung binh 13,5142,71 cm, khéi lugng trung binh
14 20,41+9,94 g; c4 cai kich thudc trung binh 1a 15,64+3,21
cm, khéi luong trung binh 30,98+15,82 g). Kich thudc ca
c4i 16n hon ca duc cling da dugc nhiéu tic gia cong bd trude
day vé cac loai ca khac [7-11, 13, 14].

Vé mbi twrong quan giita sy phat trién ciia chidu dai va
khoi lugng cé thi & mdi giai doan c4 c6 nhiing chi s6 phat
trién khong gidng nhau va dic biét, mdi tvong quan nay
khong thuce sy 10 rang ¢ giai doan ca con (v6i hé sb tuong
quan R2=0,769). Cang 16n 1én thi mdi twong quan nay cang
chat ché hon (ca duc R? = 0,930 va cé cai R? = 0,966).

Vé tudi, dén nay chwa c6 két qua nao cong bd vé tudi
ctia ca phén tring. O nghién ciru nay, tudi 16n nhit cua ca
khai thac duoc 1a tudi 3 va s6 luong ca thé & nhoém tudi nay
trong mau vat phan tich ciing khong nhiéu so v6i cac nhom
tudi khac. Va két qua nay ciing cho thay céc c4 thé khai thac
duoc ¢ khu vye nghién ciru chi yéu nam trong nhom tudi
tir 1-2*. Do tudi khai thac nay cta ca phén tring ciing twong
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duong véi mot sd loai ca c6 kich thude nho khac & trong
khu vyc va mot s6 vung khac [13, 17-19].

Méi twong quan giita tudi va sy phat trién co thé ca ciing
c6 nhiing khoang dao dong nhat dinh. Cung mét nhom tudi
nhung kich thudc va khéi luong c6 thé dat nhiéu gia tri khac
nhau. Két qua hinh 6, 7 va bang 3, 4 cho théy, tai moi nhom
tudi ca c6 nhidu gia tri kich thudc va khdi lugng khac nhau
va nguoc lai, tai mot gia tri kich thudc hodc khdi lwong bat
ky thi ca ¢ thé nim ¢ nhiéu nhém tudi khac nhau. O nhém
tudi nho hon 1, ¢4 ¢6 kich thude dao dong trong khoang tir
5,30-12,70 cm va khéi luong dao dong tir 3,12-15,94 g. O
nhom tudi tir 1-2 ¢6 kich thude dao dong tur 7,80-17,20 cm
va khéi lugng dao dong tir 4,43-38,90 g. O nhom tudi 2 dén
3, ca thuong c6 kich thudce 16n hon (12,00-20,70 cm) va
khéi lwong tir 15,43-58,03 g; c4 trén 3 tudi thudng co kich
thudc 16n hon 20 cm va khéi luong 16n hon 54,03 g. Tuy
theo timg thoi diém ma khéi lugng cta ca c6 nhiing thay
dbi, dic biét trong mua sinh san, ¢ thudng c6 khdi lugng
16n hon so véi mua khong sinh san. Su dao dong vé kich
thude, khdi luong ca tai mot hay nhiéu nhom tudi cling da
duge mot sb tac gia nghién ctru va cong b [13, 14, 17-19].

Kich thuodc khai thac cua ca phen tréng dao dong trong
khoang tur 5,3-21,0 cm, trung binh la 13,06+4,24 cm; khéi
luong ca khai thac dao dong trong khoang tu 3,02-65,39 g,
trung binh la 21,54+15,93 g. Trong d6 ca duc, kich thudce
tr 7,70-19,80 cm, trung binh 13,514+2,71 cm; khdi lugng tr
4,54-43,04 g, trung binh la 20,4149,94 g; ca cai, kich thudc
tur 8,50-21,00 cm, trung binh 1a 15,64+3,21 cm; khéi luong
tu 5,19-65,39 g, trung binh 30,98+15,82 g; ca chua phan
biét duoc gidi tinh ¢6 kich thudc tor 5,30-10,30 cm, trung
binh 13 7,401,38 cm; khdi luong tur 3,02-8,90 g, trung binh
la 4,50+1,56 g.

Méi tuong quan giita kich thuée va khéi lugng cé theo
ham s mii dang W = 0,033.L24%¢ (R = 0,966). Trong d6 cé
caila W=0,014L>7¢ (R?=0,966); ca duc 1a W = 0,024L.>5%
(R? = 0,930); c4 thé khong phan biét dugc gidi tinh 1a W =
0,254L'%* (R? = 0,510).

Chi s6 K cua ca dyc va cé cai ciing c6 nhimng khac biét.
Déi vai ca duc, chi s6 K dao dong tir 0,55-1,16, trung binh
140,78+0,14. Déi v6i cé ci, chi s6 K dao dong tir 0,57-1,04,
trung binh 1a 0,75+0,09.

O mdi nhom tudi déu co nhidu gia tri khac nhau vé kich
thuée cling nhu khoi lugng. Tuy nhién két qua phan tich
cling chi ra tai m01 nhom tudi déu cé nhiing khoang dao
dong nhat dinh vé kich thudc va khdi luong ctia ca. O nhoém
tudi nhé hon 1, ¢4 c6 kich thude dao dong trong khoang tir
5,30-12,70 cm va khdi lugng dao dong tir 3,12-15,94 g. O
nhom tudi tir 1-2 ¢6 kich thuée dao dong tir 7,80-17,20 cm
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va khdi lugng dao dong tir 4,43-38,90 g. O nhom tudi 2 dén
3, cé thuong c6 kich thude 16n hon (12,00-20,70 cm) va
khdi lugng tir 15,43-58,03 g; cé trén 3 tudi thuong c6 kich
thudc 16n hon 20 cm va khéi lwong 16n hon 54,03 g.

TAI LIEU THAM KHAO

[17 http://www.fishbase.org/

[2] Nguyén Vin Hao (2005), Cd nudc ngot Viét Nam, tap 3, Nxb Nong
nghiép, Ha Noi, 759 tr.

[3] Truong Thu Khoa, Tran Thi Thu Huong (1993), Pinh loai cd nucc
ngot vimg Pong bang séng Citu Long, Khoa Thuy san, Truong Pai hoc Can
Tho, 193 tr.

[4] Mai Dinh Yén, Nguyén Vin Trong, Nguyén Van Thién, Htra Bach
Loan, Lé Hoang Yén (1992), Dinh logi cac loai ca nuéc ngot Nam Bj, Nxb
Khoa hoc va k¥ thuat, Ha Noi, 351 tr.

[5] B Thuy san (1996), Nguén loi thuy sin Viét Nam, Nxb Néng nghiép,
Ha Noi, 616 tr.

[6] LE. Pravdin (1963), Huéng dan nghién ciru cd, Nxb Khoa hoc va k§
thuat (Pham Thi Minh Giang dich).

[7] N. Basusta and E. Cigek (2006), “Length-weight relationships for
some teleost fishes caught in Ataturk Dam Lake on southeastern Anatolia,
Turkey”, Journal of Applied Ichthyology, 22, pp.297-280.

[8] H.R. Esmaeili and M. Ebrahimi (2006), “Length-weight relationships
of some freshwater fishes of Iran”, Journal of Applied Ichthyology, 22(4),
pp-328-329.

[9] H.R. Esmaeili, A. Gholamifard, S. Vatandoust, G. Sayyadzadeh, R.
Zare and S. Babaei (2014), “Length-weight relationships for 37 freshwater fish
species of Iran”, Journal of Applied Ichthyology, 30(5), pp.1073-1076.

TAP CHI

HOA HOC |,
ONG NGHE I} Nam 60(3) 3.2018

[10]1Y. Keivany, M. Aalipour, M. Siami and S. Mortazavi (2015), “Length-
weight and length-length relationships of three fish from the Beheshtabad
River, western Iran”, Iranian Journal of Ichthyology, 2(4), pp.296-298.

[11] Y. Keivany and M. Zamani-Faradonbeh (2017), “Length-weight
and length-length relationships for eight fish species from Jarrahi River,
southwestern Iran”, Journal of Applied Ichthyology, 33(4), pp.864-866.

[12] D.E. Chilton and R.J. Beamish (1982), “Age determination methods
for fishes studied by the Groundfish Program at the Pacific Biological Station”,
Can. Spec. Publ. Fish. Aquat. Sci., 60, 102p.

[13] S. Asadollah, N.M. Soofiani, Y. Keivan and R. Hatami (2016), “Age
and growth of the Mesopotamian barb, Capoeta damascina, in central Iran”,
Iranian Journal of Fisheries Sciences, 16(2), pp.511-521.

[14] Y. Keivany, M. Ghorbani and F. Paykan Heyrati (2017), “Age and
growth of Alburnus mossulensis (Cyprinidae) in Bibi-Sayyedan River of
Isfahan Province”, Iranian Journal of Fisheries Science, 16(4), pp.1164-1177.

[15] Lé Hoang Yén (1985), “Diéu tra ngu loai hoc song Sai Gon”, Két qud
nghién ciru khoa hoc ky thuat (1981-1985), tap 2, tr.74-84.

[16] J.W. Rainboth (1996), “Fishes of the Cambodian Mekong, Food and
Agriculture Organization of the United Nation”, Rome, 265pp.

[17] Nguyén Xuan Bdng (2009), “Pic diém sinh hoc cia mé ldi -
Osteochilus microcephalus (Valenciennes, 1842) ¢ song Sai Gon”, Tap chi
Kinh té sinh thi, $6 31, tr.27-33.

[18] Nguyén Xuén Ddng (2009), “Pic diém sinh hoc ca 16 bién -
Pristolepis fasciata (Bleeker, 1851) ¢ luu vuc song Sai Gon”, Hoi thdo khoa
hoc, Vién Sinh thai va Tai nguyén sinh vat, tr.1291-1297.

[19] Nguyén Xuan Ddng va Hoang Piic Pat (2009), “Piac diém sinh hoc
¢4 chdt mun ti - Mystus multiradiatus Roberts, 1992 ¢ luu vuc song Sai Gon -
Déng Nai”, Tap chi Khoa hoc va phat trién, 6(8), tr.935-942.

16



Khoa hoc Tu nhién n—

Tich luy sinh hoc cua Dioxin/Furan trong sira me
tai cac khu vie gan san bay quan sy Bién Hoa
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Ngay nhén bai 8/12/2017; ngay chuyén phan bién 14/12/2017; ngay nhan phan bién 17/1/2018; ngay chip nhan ding 22/1/2018

Tom tit:

San bay Bién Hoa 1a san bay quin sy nim & thanh pho Bién Hoa, tinh Péng Nai, mién Nam Viét Nam. Mt s6 khu
vire trong sin bay bi nhiém dc cao béi chit Da cam/Dioxin (CDC/Dioxin) va vi viy noi day dwgc coi la mdt trong
nhirng diém néng 6 nhiém CDC/Dioxin. Trong nghién ctru nay, 40 miu sira me di dwgc thu thip tir cic ba me sinh
con déu 1ong séng dinh cw it nhit 5 nim tai 4 phuong gin khu vuc sin bay Bién Hoa nham diéu tra mirc dd phoi
nhiém va sy phan b6 CDC/Dioxin trong cong dong dan cu. Phwrong phap sac ky khi khdi pho phén gii cao (HRGC/
HRMS) dwge ap dung cho phan tich 17 dong loai d§c cua cac hop chét polyclo dibenzo-p-dioxin Va polyclo dibenzo
furan (Dioxin/Furan) trong méu sira me. Nong d Dioxin/Furan | trong miu sira me tai 4 phuwdong nam trong khoang
tir 0,2-26,1 pg TEQ/g chit béo (nong do trung binh trong cac miu thudc 4 phuwong 13 9,2 pg TEQ/g chét beo) Nong
do trung binh Dioxin/Furan trong miu cao nhit thudc vé phu’o‘ng Biru Long (11,8 pg TEQ/g chit béo), tiép theo la
phlro'ng Tan Phong (11,0 pg TEQ/g chit béo), gla tri thap nhit thudc vé phlro'ng Trung Diing (5,9 pg TEQ/g chét
béo). Nong do trung binh ciia 2,3,7,8-TCDD (dong loai Dioxin/Furan djc nhat) tai phwong Biru Long (6,1 pg/g chit
béo) cao gap 2-6 14n so voi gla tri nay tai cac phwong Tan Phong (3,2 pg/g chét béo), Quang Vinh (1,8 pg/g chit béo)
va Trung Dung (1,1 pg/g chit béo). Ket qua nay cho thiy sy phoi nhiém Dioxin/Furan dic trung theo khu vue tai
cac cfng dong dan cw khac nhau sinh song tai cac khu vue xung quanh san bay Bién Hoa.

Tir khéa: Chit Da cam, Dioxin/Furan, sdn bay Bién Hoa, sita me.

Chi s6 phén loai: 1.7

San bay Bién Hoa la san bay quéan sy nim & thanh phd
Bién Hoa, tinh Pong Nai, cach thanh phdé HS6 Chi Minh
khoang 35 km. Tir ndm 1961 dén nam 1972, day la cin cir
quan sy duoc quan doéi My huy dong sir dung cho cac chién
dich phun rai chit khai quang trong cudc chién tranh cua

Tony quan

Dioxin (Polychlorinated dibenzo-p-dioxins, PCDDs) va
Furan (Polychlorinated dibenzofurans, PCDFs) la cac hop
chét thuéc nhom céac chat 6 nhidém hitu co chdm phan hiy

phat thai khong chu dinh (Unintentional Persistent Organic
Pollutant, U-POP) néu trong Cong udc Stockholm. Dioxin/
Furan duoc biét dén 1a nhitng hop chét ¢6 doc tinh cao, gy
anh hudng t6i sitc khoe con nguoi ngay ca véi lidu lugng
cuc thap. Phoi nhiém vé&i Dioxin/Furan trong thoi gian ngan
c6 thé gy ra cac thuong ton da nhu sam da, viém da va thay
d6i chtre ning gan. Phoi nhidm lau dai v&i Dioxin/Furan ¢
thé gay suy giam hé mién dich, anh huong hé than kinh, rdi
loan chtrc nang sinh san, di thuong bao thai, ung thu...[1-3].
Do Dioxin/Furan tan tot trong ddu md va can trd su trao doi
chét, nén cac hop chit nay thudng tich ty trong dong vat, tir
do tich lity trong co thé con ngudi thong qua chudi thirc an.
Trong co thé ngudi, ham lwong cao nhit cta cac hop chat
nay dugc tim thiy trong cac mé md va trong sira. Do vy,
stra va cac san phém tir sitra dugc coi 1a céac chi thi tot cho
viéc danh gia phoi nhidm céac hop chit POP nay.

"Tac gia lién hé: Email: nhminh@vea.gov.vn
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My tai Viét Nam. Tir thang 12/1966 dén thang 2/1970, hon
33 triéu lit chat diét co (hau hét 1a CDC) dwoc van chuyén
va tap két tai san bay Bién Hoa cho chién dich Ranch Hand
ctia quan doi My. Tir thang 4/1970 dén thang 3/1972, trong
chién dich Pacer Ivy (nhim ngimg str dung chat diét co va
van chuyén tré lai M), khoang 2,3 triéu lit chat khai quang
da dugc thu hoi va nap lai vao cac thung chtra dé chuyén
vé My. Viéc 10 i va d tran cac chat khai quang trong thoi
gian chién tranh da gy ra sy 6 nhidm Dioxin/Furan nghiém
trong tai mot s6 khu vuc trong san bay. Cac qué trinh thoi
tiét nhu mua, lut va gi6, da 1am lan rong 6 nhiém ra cac khu
vuc xung quanh va gy anh huong t6i sitc khoe cong dong
dan cu [4].

Mot sé nghién ciru trude day vé nong do Dioxin/Furan
trong cac mau mo & nguoi cling da ching to ngudi dan
sinh séng tai san bay Bién Hoa va khu vuc lan can bi phoi
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Abstract:

Bien Hoa airbase is located in Bien Hoa city, Dong Nai
province, Southern Vietnam. Several sites within the
airbase are highly contaminated by Agent Orange/
Dioxin (AO/Dioxins) and thus this airbase is also
commonly considered to be an AO/Dioxins hot spot. In
this study, 40 maternal milk samples were collected from
primiparas who have lived at least five years in four
wards, namely Buu Long, Quang Vinh, Trung Dung,
and Tan Phong, which are close to Bien Hoa airbase in
order to investigate the level and distribution of Agent
Orange/Dioxins exposure in different local communities.
Seventeen toxic congeners of polychlorinated dibenzo-
p-dioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) were determined in breast milks using the high
resolution gas chromatography/high resolution mass
spectrometry (HRGC/HRMS) method. Concentrations
of Dioxin/Furan compounds in the four investigated
wards ranged from 0.2 pgTEQ/g lipid to 26.1 pgTEQ/g
lipid (mean concentration of 9.2 pgTEQ/g lipid). The
highest mean concentration of Dioxin/Furan compounds
was observed in Buu Long ward (11.8 pgTEQ/g lipid),
followed by Tan Phong ward (11.0 pgTEQ/g lipid), and
the lowest observed in Trung Dung ward (5.9 pgTEQ/g
lipid). The mean concentration of 2,3,7,8-TCDD in Buu
Long (6.1 pg/g lipid) was approximately 2-6 times higher
than those in Tan Phong (3.2 pg/g lipid), Quang Vinh
(1.8 pg/g lipid), or Trung Dung (1.1 pg/g lipid). These
results imply the site-specific exposure to Dioxin/Furan
compounds in different local communities living around
Bien Hoa airbase.

Keywords: Agent Orange, Bien Hoa airbase, Dioxin/
Furan compounds, maternal milk.

Classification number: 1.7
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nhidm boi Dioxin/Furan. Ham luong cao chit Dioxin doc
nhit (2,3,7,8-TCDD) ciing da duoc tim thay trong mau mau
nguoi thu thap ¢ Bién Hoa [5, 6]. Bén canh do, tic gia Manh
va cong sy da bao cao mau sita thu thap tir cac ba me sinh
con dau 10ng sinh séng & gan khu vuc san bay Bién Hoa ¢
d6 doc TEQ cao tir 3-35 pg/g chat béo [7]. Tuy nhién, nghién
cuu nay mai chi thuc hién dugce trén hai khu vuc phia béc
san bay (phuong Tan Phong), phia nam san bay (phuong
Trung Diing) va tac gia cting m&i chi tap trung danh gia phoi
nhiém tong thé toan khu vyc chir chwa c6 phan tich chi tiét
cho ting phia xung quanh san bay.

Hién nay, chua c6 xuat ban nao vé nghién ciru danh gia
phoi nhidm CDC/Dioxin véi pham vi day du cac khu vic
xung quanh san bay Bién Hoa. Trong khuén khé chuwong
trinh giam sat dai han va danh gia hi¢u qua cta cac giai phap
tay ddc, giam thiéu 6 nhiém CDC/Dioxin; mot nghién ctru
diéu tra toan dién hon dugc thuc hién tai san bay Bién Hoa.
Muc tiéu chinh cta nghién ciu nay nhim danh gia rai ro
phoi nhiém CDC/Dioxin va phén tich sy khac nhau vé mirc
d6 phoi nhiém tir diém nong san bay Bién Hoa cho ngudi
dan sinh sdng tai 4 phudng gin sin bay (4 phia xung quanh
san bay Bién Hoa).

Vat liéu va phuong phap nghién ciiu
Thu thip méu

Mau sita me (40 mau) dugc thu thap tr cac ba me sinh
con dau long sinh song tai 4 phuong gan sin bay Bién Hoa:
Tan Phong, Trung Diing, Quang Vinh va Buu Long thudc
thanh phd Bién Hoa, Pong Nai trong niam 2015. Phuong
Tan Phong ndm phia bic san bay Bién Hoa, phuong Quang
Vinh nim phia tdy nam san bay. Phuong Btru Long nam &
phia tdy san bay va gan vé6i khu vuc Pacer Ivy 1a khu vic
nap lai chét diét co vao thung chua dé chuyén tro lai My;
phudng Trung Diing nam phia nam san bay va gan véi khu
vuc Z1 - khu vuc 6 nhiém CDC/Dioxin da duoc co lap tir
nam 2007 [4]. Cac ba me¢ duoc Iua chon dé cho mau nghién
ctru phai c¢6 thoi gian sinh séng dinh cu tai dia phuong it
nhét 13 5 nim va dang trong giai doan dau cua thoi gian cho
con bu (thong thudng 1a tir 4-24 tudn). Khoang 50-100 ml
stra tir moi ba me dugc thu vao cac lo thuy tinh sach, nép
van kin c6 trang 16p silicon hodc teflon va dugc bao quan
dong lanh & -20°C cho t6i khi phan tich.

Xir Ij méu va phén tich Dioxin/Furan

Quy trinh xtr Iy mau va phan tich 17 déng loai Dioxin/
Furan dugc tham khao theo phuong phép tiéu chuan Method
1613B cua Co quan bao vé€ mdi truong My (US EPA) [8, 9].

Xk Iy mdu:

Mau sira dugc lam kho bang thiét bi dong khé Unicryo
MC6L freeze-drier (1 mbar, -50°C) va nghién dong nhat
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thanh dang bot min. Bot mau sira dong nhat (5 g) dugc chiét
bang thiét bi chiét long 4p suat cao PLE (FMS, USA) ¢
ap suat 1700 psi, nhiét do 120°C, véi hdn hop dung moi
n-hexan/dicloromethan/etanol (5/2/1, v/v/v). Trudc khi
chiét mau, dung dich chuén hdn hop gdm 15 chit chuan
ddng vi 3C- PCDD/PCDF nong d6 10-20 pg/ul (hang CIL,
My) dugc bd sung vao mau dé kiém soat hiéu suat thu hoi
qué trinh chiét mau [9].

Mau sau khi chiét dugc co can dung moi dé xac dinh ham
luong chit béo trong mau theo phuong phéap khéi lugng [9,
10]. Sau khi xac dinh ham luong chat béo, miu dugc thém
n-hexan dé hoa tan lai va lam sach béng cach rira voi axit
sunfuric dic va rira giai qua hé thong cot sic ky nhdi vat
lidu silica gel va cot nhoi than hoat tinh dé loai bo cac chat
nhiéu [9, 11]. Cudi cung, dich mau lam sach duoc cd nito
t6i can dung moi va bd sung thém chinh xac 20 pl dung
dich chat noi chuan gom hai chét chuan 3C-1,2,3,4-TCDD
va 3C-1,2,3,7,8,9-HxCDD néng do 10 va 20 pg/ul vao mau
trude khi bom phan tich.

Phan tich mau trén HRGC/HRMS:

Mudi bay (17) dong loai Dioxin/Furan dugc phén tich
dinh tinh va dinh luong trén thiét bi sic ky khi 7890A
(Agilent, M¥) ghép ndi detector khdi phd phan giai cao
DFS (Thermo Scientific, Dirc) (viét tit 13 HRGC/HRMS),
sir dung cot sac ky mao quan DB-5MS kich ¢& chiéu dai cot
60 m x duong kinh 0,25 mm, d¢ day pha tinh 0,25 pm (hang
J&W Scientific Inc., Folsom, CA). Detector khéi phé duoc
hi€u chinh dat d6 phan giai tor 10000 tré 1én va hoat dong
& ché do va cham ion duong (EI). D@ liéu duoc ghi nhan
bé'lng ché do ghi chon loc ion (SIR). Dioxin/Furan dugc dinh
luong theo phwong phap pha lodng dong vi va ndi chuan
theo phuong phap tiéu chuan Method 1613B [9]. Tong do
doc tuong duong (TEQ) cua Dioxin/Furan dugc tinh toan
theo nhimng dong loai Dioxin/Furan phat hién dugc va gia
tri hé s6 doc tuong duong TEF do Tb chirc Y té thé gidi
(WHO) ban hanh nam 2005 [12].

Quy trinh phan tich d duoc xac nhan gié tri s dung day
du tai Phong Phén tich dioxin va doc chit, Trung tim Quan
trdc moi trudng, Téng cuc Mbi truong. Cac mau duge phan
tich theo mé 1an lugt gdm cac mau kiém soat chat luong
(QC) va mau that nhu sau: Mau kiém soat duong chuan,
mAu tring thiét bi, mau tring phuwong phap, mau QC va 10
mau that. Mau sira chuan tham khao (Certified Reference
Material, CRM) ky hiéu BCR 607 (Community Bureau of
Reference, Uy ban chau Au, Bi) da duoc su dung dé danh
gia d chinh xéac ctia phép phan tich. D¢ thu hdi phan tich
méu chuin BCR 607 dat trong khoang 80-120% so v&i gia
tri chuan.
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Ket qua va thao luan
Nong dp Dioxin/Furan trong mau sita me

Téng nong do khdi lugng va tong do doc (TEQ) cua
17 chét Dioxin/Furan tinh theo khdi luong chét béo trong
mau sita me thu thap tai 4 phudong nim trong khoang 100-
128 pg/g chat béo va 5,9-11,8 pg TEQ/g chit béo, gia tri
TEQ trung binh 14 9,2 pg TEQ/g chit béo (bang 1). Két qua
nay tuong dong voi két qua nghién ctu cua tac gia Manh
va cong sy (nam 2015) 1 9,3 pg TEQ/g chit béo (3-35 pg
TEQ/g chit béo) [7]. Tac gla cling thuc hién nghién ctru vé
phoi nhiém dioxin trong mau sita me tai thanh phd Bién
Hoa. Tuy nhién, tac gid nay chi tdp trung nghién ctru phoi
nhiém dioxin trong pham vi tong thé thanh phé Bién Hoa,
khong xem xét chi tiét vé ting khu vuc cu thé. Trong nghién
ctru ndy, ching t6i tp trung danh gia su khac nhau vé mirc
d6 phoi nhiém trong cac cong dong dan cu khac nhau, sy
khac nhau nay c6 thé lién quan dén khoang cach t6i cac
diém nong 6 nhiém. Vi vay nong d6 Dioxin/Furan trong céc
mau thu thap dugc danh gia theo ting phudng riéng biét.

Két qua cho thiy trong 4 khu vuc nghién ciru, ndng do
khéi lwong Dioxin/Furan khong co su khac biét dang ké
(100-128 pg/g chat béo), trong khi d6 TEQ c¢6 su khac biét
dang ké. Nong do trung binh cao nhit tinh dwgc ¢ phuong
Biru Long 1a 11,8 pg TEQ/g chat béo, tiép theo 1a phudng
Tan Phong, Quang Vinh va Trung Diing v&i gia tri 1an luot
1a 11,0; 8,0; 5,9 pg TEQ/g chét béo.

Panh gia khoang cach tir cic phuong nghién ctru dén
cac diém 6 nhidm quanh san bay Bién Hoa, mot diéu déang
ngac nhién la méac du phuong Btiu Long va phuong Trung
Diing cting ndm gan hai khu vuc 6 nhiém ning CDC/Dioxin
(phuong Biru Long nam gan khu vuc Pacer Ivy, phuong
Trung Diing ndm gan khu vyc Z1), gia tri TEQ trong mau
sita me tai phuong Biru Long cao gip 2 lan so véi gié tri nay
& phudng Trung Diing. Sy khac nhau vé ndng dé Dioxin/
Furan tai cac khu vyc c¢6 kha nang la do bién phap ngan
chan lan truyén da thuc hién ¢ khu vyc Z1 trong san bay
quan sy Bién Hoa. Khu vuc Z1 duoc biét dén 1a khu vuc
6 nhiém CDC/Dioxin ning nhat, ngudn gdc tir 4 vu tai nan
tran chat khai quang (chat diét c¢6) 16n tai san bay Bién Hoa.
Tir thang 12/1969 dén thang 3/1970, xdy ra 2 vu lam d6
tran cac thung chira 28.000 lit CDC va 2 vu lam d6 tran
cac thung chira 28.000 lit chat tring (Agent White) [4]. Tuy
nhién, trong su nd lyc nham lam giam rui ro phoi nhidém
ra moi truong xung quanh, dit 6 nhidm tai khu vuc nay
da dugc dao xtc va chon 1§p tai khu vuc chon lép an toan
nam 2006-2007. Bén canh do, cac chuong trinh canh bao
cong déng vé tiéu thu thuc phém an toan cling da dugc thuc
hién boi cac to chire trong nude va qudc té [13]. Cac bién
phap ngan chan co thé co hiéu qua giam thiéu su phoi nhiém
Dioxin/Furan cho cic cong dong dan cu sinh song tai cac
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Bang 1. Nong do trung binh (pg/g chat béo) va TEQ (pg TEQ/g chat béo) cia PCDD/PCDF trong mau sita me tai 4 phudng gan san

bay Bién Hoa.

Biru Long (n=10)

Téan Phong (n=13)

Quang Vinh (n=10) Trung Diing (n=7) Téng s6 (n=40)«

Pdng loai TEF Néng Néng Néng N&ng Néng

do trung TEQ  do trung TEQ dotrung TEQ  dotrung TEQ  dotrung  TEQ

binh binh binh binh binh

2378-TCDD 1 6,1 6,1 32 3,2 1,8 1,8 1,1 1,1 3,0 3,0
12378-PeCDD 1 2,7 2,7 3,0 3,0 2,6 2,6 2.4 2.4 2,6 2,6
123478-HxCDD 0,1 1.4 0,14 1,6 0,16 1,2 0,12 0,65 0,065 1,2 0,12
123678-HxCDD 0,1 5,8 0,58 5,1 0,51 4,6 0,46 6,0 0,60 5,4 0,54
123789-HxCDD 0,1 1,3 0,13 1,8 0,18 1,3 0,13 0,38 0,038 1,2 0,12
1234678-HpCDD 0,01 10,6 0,106 6,1 0,061 7,9 0,079 6,2 0,062 7,7 0,077
OCDD 0,0003 64,2 0,0193 57,9 0,0174 79,9 0,0240 64,0 0,0192 66,5 0,0199
2378-TCDF 0,1 0,34 0,034 1,7 0,17 0,8 0,077 0,32 0,032 0,78 0,078
12378-PeCDF 0,03 0,79 0,024 2,9 0,087 1,5 0,046 1,0 0,031 1,6 0,047
23478-PeCDF 0,3 3,5 1,04 6,4 1,91 5,8 1,75 3,7 1,12 4,9 1,46
123478-HxCDF 0,1 5,4 0,54 7,7 0,77 4,0 0,40 3,8 0,38 52 0,52
123678-HxCDF 0,1 2,4 0,24 51 0,51 2,6 0,26 1,2 0,12 2,8 0,28
123789-HxCDF 0,1 1,6 0,16 2,9 0,29 0,45 0,0 0,10 0,0 1,3 0,13
234678-HxCDF 0,1 0,61 0,061 1,1 0,11 0,67 0,067 0,17 0,017 0,65 0,065
1234678-HpCDF 0,01 1,8 0,018 5,2 0,052 4,1 0,041 1,2 0,012 3,1 0,031
1234789-HpCDF 0,01 0,31 0,0031 1,0 0,010 0,66 0,0066 0,21 0,0021 0,56 0,0056
OCDF 0,0003 1,3 0,00038 3,0 0,00089 2,8 0,00083 0,60 0,00018 1,9 0,00057
Y PCDD/PCDF® 110 - 116 - 123 - 93 - 110 -
JIEQF— - 9,7 - 7,1 - 53 - 4,2 - 6,6
TEQ pepp - 2,1 - 3,9 - 2,7 - 1,7 - 2,6
TEQ © - 11,8 - 11,0 - 8,0 - 59 - 9,2

(PCDD/PCDF)

Ghi ch: (a). Téng s6 40 mau; (b). Téng ndng do khdi Iuong; (c). Tdng do doc tuong duong.

khu vuc 1an can diém nong 6 nhim. Nhing nghién ciru tiép
theo can duogc tiép tuc thuc hién dé giam sat, danh gia xu
huéng quan trong nay.

Trong khi do6, khu vyc Pacer Ivy la khu vuc méi duge
xéc dinh 1a diém noéng 6 nhiém CDC/Dioxin trong san bay
Bién Hoa, day 1a noi tap két cac hoa chét diét co khong sir
dung dé van chuyén tr¢ lai My tir nam 1970-1972 [14]. Do
viéc tay rira cac thing chira CDC/Dioxin, Dioxin/Furan ton
du bi 1o ri va thdm vao dét do bi chay tran, nudc mua va lam
6 nhiém nghiém trong cac khu vurc xung quanh. Nam 2015,
tac gia Thudng va cong sy da bao cao mirc ndng do Dioxin/
Furan rit cao trong cac mau dét thu thap tai khu vuc nay;
gia tri trung binh 1 18.260 pg TEQ/g dét kho; trong miu ca
va vit tai ao gan khu vuc nay 1a 182 va 36 pg TEQ/g khbi
luwong tuoi [4]. Néng do Dioxin/Furan cao trong sita me thu
thap tir phuong Biru Long da cung cip thém bang ching vé
rii ro phoi nhiém Dioxin/Furan téi sttc khde con ngudi va
su can thiét co cac bién phap tay doc kip thoi va phu hop.

Cho dén nay, thong tin vé 6 nhiém Dioxin/Furan tai khu
vuc dong bic san bay Bién Hoa (gan phuong Tan Phong)
it co san hon. Trong mdt nghién ciru cong bd nim 2015,
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chung t6i ciing dd phat hién rai rac cac diém 6 nhiém voi
ndng do Dioxin/Furan cao tai khu vuc phia déng bic nay
[4]. Néng d6 Dioxin/Furan trong sita me tai phuong Tan
Phong cao c6 thé lién quan dén kha ning ton tai diém 6
nhidm ning CDC/Dioxin tai khu vic phia dong béc san bay
ma chua dugc phat hién ra. Két qua nay dat ra mot bai toan
cho cac nghién ciru tiép theo nham diéu tra chi tiét hon vé 6
nhiém CDC/Dioxin & khu vuc ndy trong san bay Bién Hoa.

Phat hién vé sy khac nhau cta néng d0 Dioxin/Furan
trong sita me, mirc do phoi nhiém khac nhau ctia nguoi dan
tai cac phudng, co thé cung cp thém co s dit liéu cho cac
nghién ctru tiép theo vé danh gia hiéu qua cua cac hoat dong
tay doc hay cac bién phap can thiép nhiam lam giam phoi
nhiém trong cong ddng dan cu. Thém vao do, két qua nay
cling goi ra rang dé co dir liéu day du hon vé giam sat tac
dong cua cac diém néng CDC/Dioxin, can thuc hién thém
cac nghién ctru trén mau sita me trong cac khu vuc dan cu
v6i quy mo thu hep hon, chi tiét hon.

So sanh két qua thu dwoc trong nghién ctru nay véi cac
nghién ciru khac tai Viét Nam cho thay, nong d¢ Dioxin/
Furan trong nghién ctru nay twong duong vdi cac ket qua
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nghién ctru khac & cac diém néng 6 nhiém CDC/Dioxin
khéc tai Viét Nam nhu Pa Nang (tir 13,9-23,0 pg TEQ/g
chat béo), Phu Cat (14,1 pg TEQ/g chat beo) va cao hon
nhiéu S0 v6i két qua nghlen clru trong mau sita cac ba me
sinh sng tai cac lang nghé tai ché rac dién tir & Trang Minh
- Hai Phong, Bui Dau - Hung Yén (1,4-1,8 pg TEQ/g chat
béo) [15]; hay lang nong nghi¢p nhu Dinh Bang - Hd Nam
(4,3 pg TEQ/g chit béo) [7].

Céc ngudn phat thai Dioxin/Furan thuong dugc biét dén
la qua cac hoat dong dot ngoai troi, hoat dong cong nghiép
bao gdm ddt réc sinh hoat, luyén kim ; st dung hoa chat
bao v¢ thuc vat, thuoc trir sau, trir nAm trong nong nghi¢p
[16-18]. Tuy vdy, ndng do Dioxin/Furan thap trong cac mau
sita me ¢ Bui Dau va Dinh Bang cho thiy sy phat thai tir
nhitng ngudn nay & Viét Nam 1a chua nghiém trong so véi
nguodn tir CDC/Dioxin ¢ Bién Hoa.

Biéu do dong loai Dioxin/Furan trong sita me

Biéu dd dong loai (congener pattern) Dioxin/Furan
trong sita me duoc danh gia nham phan tich rd hon nita vé
su tich lily sinh hoc dac thu cua cac déng loai Dioxin/Furan,
dac biét la déng loai ¢6 d6 doc cao nhat 2,3,7,8-TCDD.

Trong nghién ctru nay, theo nong do khdi lwong thi
dong loai pho bién nhat trong cac mau sita me 1a OCDD
- dong loai Dioxin c¢6 nhiéu nhom thé clo nhat & vi tri 2,

Khoa hoc Tu nhién n—

3,7, 8 (hinh 1). Tinh trén tong d6 doc TEQ thi TCDD la
ddng loai chiém wu thé nhét, ndm trong khoang tir 18-51%
(gia tri trung binh 1a 30%); tiép dén 1a dong loai PeCDD
(tir 22-40%). Ty 1& cao TEQ ciia TCDD trén tong TEQ ctia
17 chat Dioxin/Furan thuong dic trung cho ngudn gdc 6
nhidm, phoi nhiém tir CDC/Dioxin. Két qua nay trong dong
voi nghién curu cua tac gia Manh va cong sy nam 2015 [7].
Trong mot nghién ciru trude ddy di véi miu sira me sinh
song gan sin bay Pa Néng, ching t6i ciing dd phat hién
thiy ty 1& cao ciia TCDD/tong TEQ (23-53%); phan bd cao
TCDD trong sita me c6 thé c6 lién quan dén viéc nguoi dan
noi day tiéu thu thuc pham nhidm CDC/Dioxin tir sin bay
Da Ning trong qua kh [8].

Déi voi nghién ctru trén mau sira thu thap tir cac lang
nghé nhu Trang Minh, Bui Dau hay cac lang nong nghiép,
ddng loai 2,3,4,7,8-PeCDF va 1,2,3,7,8-PeCDD chiém ty
1¢ cao. Phan bd cao ciia hai chit nay dic trung cho ngudn
gbc phoi nhiém tir cong nghiép, ndng nghiép hay dbt ngoai
troi. Trong mot nghién ciru vé ton du Dioxin ¢ Y, tac gia
Giovannini va cong su bao cdo rﬁ?mg 2,3,4,7,8-PeCDF va
PeCDD chiém 40% va 25% trén tong TEQ, cao hon han so
v6i ty 18 TCDD (chi chiém 10%) [19]. Diéu nay cho thay sy
khac biét rd rét giira su phoi nhiém, tich Iy Dioxin/Furan
tir nguén CDC/Dioxin va cac ngudn khac.
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Hinh 1. Biéu db dong loai PCDD/PCDF trong mau siia me tai 4 phudng gan san bay Bién Hoa.
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Keét luan

Nghién ctru nay da cung cap thém bang chimg va cho
thiy su khac nhau theo vi tri dia 1y vé mirc do tich lity, phoi
nhidm Dioxin/Furan & nguoi dan sinh sdng tai cac khu vuc
khic nhau gan diém néng 6 nhiém CDC/Dioxin sin bay
Bién Hoa. Két qua ciing chi ra sy phoi nhiém cao nhét trong
ngudi dan & phuong Biru Long c6 thé lién quan toi diém 6
nhiém CDC/Dioxin méi dugc xac dinh tai khu vuc phia tay
san bay. Nong d6 Dioxin/Furan cao tai phuong Tan Phong
(phia béc san bay) cho thdy sy can thiét trién khai thém cac
nghién ciru dé tim ra cac diém 6 nhiém chua biét con ton
tai trong san bay hodc tim ra huéng lan téa 6 nhiém tir san
bay ra cac khu vuc lan can. Trong khi do, phoi nhiém & mirc
thap hon tai phu’orng Trung Diing, Quang Vinh ciing rit dang
quan tim va can dugc tiép tuc theo ddi dé nhan dinh viéc
giam phoi nhiém tai cac khu vuc ndy co thé 1a két qua tich
cuc cua cac giai phap can thiép. Biéu d6 dong loal 17 chat
Dioxin/Furan trong mau sita me tai cac khu vyc gan san bay
Bién Hoa cho thiy mot birc tranh kha dic trung va vi vay
cung cip thém co s¢ cho gia thiét ring diém néng CDC/
Dioxin sin bay Bién Hoa 1a ngudn gdy phoi nhiém chinh
cho nguoi dan noi day.

Nghién ciru nay dugce tai trg boi Quy Phat trién khoa hoc
va cong nghé qudc gia (NAFOSTED) thong qua dé tai ma
s6 104.04-2014.40. Qua trinh thyc hién c6 sy gitp do cua
Ban Giam doc Trung tdm Y té du phong TP Bién Hoa, cac
Tram trudng va nhan vién y té thudc 4 phuong Biru Long,
Tan Phong, Quang Vinh, Trung Diing thudc TP Bién Hoa.
Céc tac gia xin tran trong cam on.
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Hiéu ing phoi hop ong nano cic bon va graphite
trong tinh chat nhi¢t cua tam dan tan nhiét Bucky

Nguyén Thi Hong Thiam’, Tiéu Tw Doanh, Ngé V6 Ké Thanh, D5 Hiru Quyét
Trung tam Nghién citu Trién khai, Khu Cong nghé cao TP Hé Chi Minh
Ngay nhén bai 4/12/2017; ngay chuyén phan bién 8/12/2017; ngay nhan phan bién 15/1/2018; ngay chip nhan dang 19/1/2018

Tém tit:

Giay Bucky dugc ché tao bang phlro'ng phap hut lgc chan khong vo’i cac ong nano cac bon sap xép mot ciach ngiu
nhién. Véi phu’o’ng phap nay, glay Bucky tao dugc co ciu triic rong xop va tinh chit nhiét clia glay Bucky phu thugc
nhiéu vao suw tlep xuc cia cac ong nano cac bon véi nhau. Cac tac gia da sir dung hat graphite vo’1 kich thwéc 16m hoa
tron vao trong cau tric glay Bucky, sw ph01 hgp nay giup lam gidm tlep xuc sQi - sgi gilra cac ong nano cic bon bang
tlep xuc hat - sgi gnra hat graphite va ong nano cac bon, tir dé lam giam sw Anh hwéng cia cac ong nano cac bon dén
tlnh chét nhiét cia glay Bucky Hat graphite khi vao mang glay Bucky gitp giam su co rut glay do su co rut cua cic
ong nano cac bon, glup glay gitr dwoc hinh dang sau khi tong hop cho nén lwgng vat liéu diung tong hop glay it hon
va c6 thé tong hop giay Bucky voi do day thap hon. Piéu nay cho phép tiét kiém nguyén liéu va dong thoi cling gitp
ting dd din nhiét riéng cia gidy Bucky tir 0,13 W/mK Ién 0,21 W/mK. Khi thAm véi dau silicon, két qua cho thiy dé
din nhiét ting tir 0,26 W/mK 1én 0,65 W/mK dbi v6i miu khong c6 va c6 graphite, nhiét tré tiép xic sau khi thim
silicon giam di 20 1in. P9 bén nhiét cia gidy ting khi ting nhiét do phan hiy tir 460°C 1én 500°C.

Tir khéa: Gidy Bucky, hiéu tng phoi hop, tém ddin tin nhigt.

Chi s6 phén loai: 1.8

Gidi thiéu

Gidy Bucky dugc b1et den 1a loai vat liéu mang mong
dugc tao thanh tir sy sip xép cua cic dng nano cic bon
thong qua luc lién két Van der Waals. Do d6 ma tinh chét
nhiét ctia gidy Bucky bi anh hudng nhidu boi cdu tric mang.
Nhiéu khao sat cho thiy duong kinh, chiéu dai [1, 2], ty 18
duong kinh/chiéu dai [3], su dinh huéng [4], do dan nhiét
riéng cua cic dng nano cac bon [5], loai dng nano cic bon
don vach hay da vach [6].. . déu c6 anh hudng dén d6 dan
nhiét cua gidy Bucky. Mot vai nghién ctru gan day da nghién
ctru vé hiéu tng ph01 hop cua nhiéu vét liéu nhim lam tang
do dan nhigt nhu két hop graphen nanoplatelet va 6ng nano
cac bon [7], 6ng nano cac bon va éng nano dong [8]... két
qua cho thay su két hop cac loai vat li€u voi nhau gitp cai
thién tinh chét nhiét ro rét. Bang cach stir dung dau silicon
thim vao giay Bucky, nhom tac gia H. Chen [1] da dua ra
ket ludn vé vi€c cai thién do dan nhiét ciing nhu nhiét tro
tiép xtic cua gidy Bucky.

Trong bao cdo nay, ching t6i nghién ciru viéc sir dung
graphite két hop v6i1 6ng nano cac bon vi mot sO nguyén
nhan. Tht nhit ong nano cac bon va graphite nhe va c6 cung
céu hinh tir cdc bon nén dé dang phan tan véi nhau tao hon
hop théng nht. Thu hai, ong nano cac bon dai c6 xu hudng
nam ngang khi tong ‘hop gidy Bucky, trong khi su truyen
nhiét theo chiéu dai dng nano céc bon la chu yeu diéu nay
s& lam han ché kha ning truyén tan nhiét cia gidy Bucky.

‘Tac gia lién hé: Email: tham.nguyenthihong@shiplabs.org
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Cho nén chiing t6i nghi dén viéc sir dung hat graphite voi
kich thudc 16n hon véi myc dich 1am diém tya cho cac 6ng
nano cac bon, tao ra cac duong truyen nhiét hi¢u qua hon.

Thuc nghiém

Ong nano cic bon duoc str dung trong bao céo 1a loai
da vach (duong kinh khoang 20 nm, do tinh khiét > 90%)
ctia hing Cheaptubes (M¥). Du silicon st dung ciia hing
Sigma Aldrich (buc) voi do nhot 150 mPa.s.

Trong phan thuc nghiém, ching t6i st dung phwong
phép hut loc chan khong dé ché tao gidy Bucky. Hai thanh
phan dng nano cac bon va graphite dugc phan tin dong thoi
trong dung moi IPA, sau d6 duoc hut bang chan khong qua
phidu loc dé tao 16p mang trén gidy loc 1a gidy Bucky hai
thanh phan. Chiing t6i tién hanh khao sat véi cac ty 1¢ khac
nhau gitra khéi lvong dng nano cac bon va hat graphite theo
huéng ting dan nhu sau: 1:1, 1:3, 1:5, 1:7. Cac mau sau do
duoc chiing t6i tham wét voi dau silicon nham ting sy tiép
xuc gitra cac thanh phan trong gidy Bucky.

Dé nghién ctru d6 din nhiét cua gidy Bucky, ching toi
thiét ké h¢ do nhiét tro theo tiéu chuan ASTM 5470 va sau
do6 tinh toan do dan nhiét. Kha ning chiu nhiét cua gidy
dugc kiém tra bing phuong phap phén tich nhiét vi sai TGA
(thermal grav1ty analysis). Cu tric mang cua gidy Bucky
dugc quan sat bang kinh hién vi dién tir quét SEM.
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Synergetic effects from carbon
nanotubes and graphite
platelets on thermal properties
of Bucky thermal pad

Thi Hong Tham Nguyen®, Tu Doanh Tieu,
Vo Ke Thanh Ngo, Huu Quyet Do

Center for Deployment Research, SHTP
Received 4 December 2017; accepted 19 January 2018

Abstract:

Random buckypaper was fabricated by dispersion
and micro-filtration of a suspension of carbon
nanotubes. In this method, the resulting buckypaper
had a porous structure, and its thermal properties were
most dependent on the tangency of individual carbon
nanotubes. To decrease the thermal resistance of carbon
nanotubes, graphite platelets at a large size were mixed
with carbon nanotubes to perform buckypaper. The
experimental result showed that synegertic effects
from two materials could effectively enhance the
thermal conductivity of buckypaper, with the thermal
conductivity increased from 0.13 W/mK to 0.21 W/
mK. The composite buckypaper was fabricated by the
infiltration of silicone oil through the buckypaper. The
experimental result of the composite showed that the
thermal conductivity increased from 0.26 W/mK to 0.65
W/mK, the contact resistance decreased by 20 times,
and the temperature of decomposition also increased
from 460°C to 500°C. Those results proved the effects of
synergy from different materials.

Keywords: Buckypaper, synergetic effects, thermal pad.
Classification number: 1.8
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Hinh 1. So do bé tri hé do nhiét tré.

Hé do nhiét tré duge bd tri nhu so d6 hinh 1. Khdi
ddng dugc gia nhiét 1én mot nhiét do nhét dinh va duoc gitr
nguyén trong mot khoang thoi gian dé c6 gia tri 6n dinh.
Céc gia tri T1, T2, T3, T4 tai cac vi tri trén khdi déng nho
duogc Iuu lai trong bd ghi, sau do cac gia tri nay sé dugc
ding d¢ tinh toan nhiét tr trung binh ciia mau.

Theo phuong phap D5470 cua ASTM, dong nhiét Q
duoc cho boi:

Q="AaT (1)
dA

Trong d6, AT =T -T,=T,-T,, A la do dan nhiét ctia khéi
dong, A 1a dién tich bé mat cta khoi dong nho 25 x 25
mm, d, l1a khoang cach cua gilta hai c¢dp nhi¢t T1 va T2
(tirc 25 mm).

Nhiét do tai mat trén cta vat liéu giao tiép nhiét la T,,
duoc cho boi:

d
Ty =T2—d—B(T1—T2) @)

A

Trong d6 d, la khoang cach gilra c@p nhi¢t T, va mat trén
cua lop vat liu giao ti€p nhiét (turc 5 mm).

Nhiét do tai mat dudi cua 16p vat liéu giao tiép nhiét la
T,, dugc cho boi:

d
T, =T, +d—D(T3 ~T,) 3)

C

Trong do, d 1a khoang cach gitra c¢dp nhiét T, va mat
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dudi cua 16p vat liéu giao tiép nhiét (tirc 5 mm) va d. la
khodng cach gitra cdp nhi¢t T, va T, (tirc 25 mm).

Nhiét tré suat 6 duge cho boi:

_ A (4)
0=(T, T,
( ) 9

Thay Q tir cong thire (1) ta duoc cong thic dung dé tinh
nhiét tro:

d
0=(T, —-T,)—2— Q)
(T, D)MT
Két qua va thdao luan

Sau khi ché tao miu, chung toi tién hanh phan tich hinh
dang bang phuong phap SEM, mau dugc dan 1én trén bang
dinh cac bon hai mat, mau Bucky véi thanh phan éng nano
céc bon dugc phong dai 40 ngan lan trong khi mau Bucky
v6i thanh phan ng nano cac bon va graphite dugc phong
dai 20 1an, v&i muc dich 1a quan sat sy twong quan giira cac
thanh phan ciing nhu sy ton tai ctia cac thanh phan trong
mau.

5-4800 10.0

7.9mm x20.0k SE{M) 10/

(B)
Hinh 2. Anh SEM gidy Bucky véi (A) thanh phan 6ng nano cac
bon va (B) két hgp 6ng nano cac bon véi graphite ty 1¢ 1:5.
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Qua anh SEM (hinh 2) c6 thé thiy mang cdu tric cua
gidy Bucky con rét nhiéu 16 xdp do duoc hinh thanh tir cac
soi 6ng nano cac bon sap xép ngiu nhién voi nhau. Cac 15
x6p nay gop phan dang ké vao nhiét tro cia gidy, 1am cho do
dan nhiét cua gidy Bucky giam nhiéu 1an so v6i d6 dan nhiét
clia cac 6ng nano cac bon riéng lé Bang cach phdi tron cac
hat graphlte vdo trong mang gidy Bucky, chung toi mong
muon glam nhiét tro tiép xuc cua cac sgi bang cach thay
thé sy tiép xuc giita cac soi bang tiép xuc gitra soi va hat
graphlte Céc hat graphite dong vai trd 1am cac diém tua cho
cac ong nano cac bon, tao ra duong truyen nhi¢t hi¢u qua
hon. C6 thé thiy véi kich thudc hat 16n rat nhiéu so v6i dng
nano cac bon, thi mét lugng 16n tiép xuc soi - soi s& duge
thay thé bang vai t1ep xUc soi - hat, tr d6 lam gidm nhiét tré
t1ep xuc trong glay Bucky.

Tir d6 thi hinh 3 ta thay, nhiét tr& ciia miu ting khi ting
dan ty 1& khdi lugng graphite trong mau. Trudc hét, diéu nay
ching t6 14 graphite dugc tron 1an vao trong mang Bucky
lam cho bé day ciia mau ting 1én nhu biéu dién trén hinh 3.
Va theo chung t6i, nguyén nhan dan dén sy ting nhiét tro 1a
do sy gia tang tiép xtc nhiét giita cc thanh phan trong mau
khi tang khdi lugng céc thanh phan, diéu nay lam giam do
dan nhiét cia mau. Pong thoi, ting bé day ciing dong nghia
v6i tang bé day lién két giita hai bé mat. Cho nén viéc ting
khéi luong cac thanh phan s& lam giam do dan nhiét va ting
bé day lién két cua mau, két qua 1a 1am ting nhiét tré mau.

20 - r 250
171 18
2 15 ] 12,04 720
X 10,37 £
£ L 150 &
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= 205 100 ©
- <O
@ 5 | @
'é F 50
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Tile 1:1Ti 18 1:3Ti 18 1:5Ti 18 1:7
@Nhiét tré []Do day

Hinh 3. Nhiét tré gidy Bucky theo cac ty 1& graphite khac nhau
véi khéi lugng dng nano cac bon la 250 mg.

Ban dau chiing t6i khao sat voi khdi lugng dng nano cac
bon it, 1am cho gidy Bucky tao thanh c¢6 bé day nho, kho
thao tac, gidy d& bi rach khi 1iy ra khoi gidy loc, nén ching
toi quyét dinh tang lugng 6ng nano cac bon. Chung t6i nhan
thay rang gidy Bucky day hon s¢ dé dang boc tach ra khoi
gidy loc. Twong tmg v&i lugng dng nano cac bon thi luong
graphite ciing ting theo, tuy nhién ty 1¢ giira hai thanh phan
van dugc ching toi tiép tuc khao sat voi cac ty 1€ 1:1, 1:3,
1:5, 1:7.
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Céc mau gidy Bucky sau d6 dugc ching toi thim udt
silicon nham gia tang su tiép xuc nhiét glu:a cac thanh phan
v6i nhau. Két qua do nhiét sau d6 cho thy nhiét trg cua gidy
Bucky giam di rat nhidu. Quan sat hinh 4, véi miu Bucky
nhiét tré ting kha nhiéu theo bé day cua mau, tuy nhién
cling cdc mau do6 sau khi thim silicon thi nhiét tr& giam rd
va su thay doi nhiét tr¢ theo bé day ciing thip hon nhiéu.
Sau khi thdm uét véi dau silicon bé day ciia cic méu ciing
thay ddi it hon. Pudng cong biéu dién sy thay ddi bé day
trén hinh 4 cho thdy, miu c6 ty 18 graphite cao hon sau khi
tham silicon thi d6 thay dbi theo bé day giam nhiéu hon.
Tham chi véi ty 1& 1:7, mau sau khi thim c6 bé day nho hon
trude khi thim silicon.

Giai thich diéu nay, chung t6i cho rang khi dugc tham
dau silicon, cac 6ng nano cac bon phén tan lam thay d6i hinh
dang cac soi, dan dén 1am tang bé day cua mau. Truong hop
cua graphite v6i dang khéi thi sy thay d6i hinh dang trong
dau silicon it hon, thim chi 1a khong xay ra, nén bé day mau
tang khong nhiéu. Khi cang tang khéi lwong graphite trong
mau, dong thoi 1a g1am lwong 6ng nano cac bon trong mau,
swr anh hudng ciia dng nano cac bon 1én sy thay ddi bé day it
hon, do d6 ma bé day ciia mau khong ting nhiéu.
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Hinh 4. Két qua nhiét tré ctia miu Bucky va Bucky tham silicon
véi khéi lugng 6ng nano cac bon la 600 mg.

Dé lam rd hon vé vai trd cua silicon va graphite trong
cAu truc gidy Bucky, chung toi bién luan dya trén khai niém
nhi¢t tré hiéu dung cta vat liéu. Nhu chiing ta da biét, nhiét
tro hiéu dung cua vat li€u bao gém hai thanh phén la nhiét
tré riéng va nhiét tré tiép xtc duoc biéu dién nhu trong cong
thtrc (6). Trong doR,, dng 1a nhiét tro hi€u dung; BLT la (;Ié
day lién két nhiét hay bé day cua lop vat lieu, k. 1a do dan
nhiét riéng, hai thanh phan nay tao nén nhiét tro riéng cua
vatlieu; R vaR, lan luot 14 cac nhiét tro tiép xtc gitra bé
mat tiép xuc va vat ligu.

BLT

Rhiéu dung = —+ Rcl + R (6)

kTim
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Tur két qua hinh 4 ta théy, nhiét trd cuia mau tham silicon
giam tir 3 dén 5 1an so v6i mau khong thim silicon. Tir d6
¢6 thé noi rang dau silicon da gitp cai thién nhiét tro cho
gidy Bucky. Trudc hét, khi so sanh hai mau c6 va khong ¢
tham silicon, thi mau c6 tham silicon c6 d6 mém déo hon so
v6i mau khong thim, nén khi lip vao hé do thi miu c6 tham
silicon dwoc ép khit hon, dong nghia véi viée mau ¢ thim
silicon tiép xtic tot hon so v6i mau khong thim.

Khi pha tron graphite vao trong ciu trac gidy Bucky, ciu
trac khoi gitip cho cac hat graphite it bi thay d6i hinh dang
khi thdm dau silicon, nén d6 day mau it thay doi hon. Bén
canh do, voi gidy Bucky chi gdm cac dng nano céc bon,
nhu trén anh SEM ta théy thi cac so1i chi tiép xuc tai mot vai
diém trén chidu dai cua soi va tao ra kha nhidu khong gian
tréng giita ching. Khi tron cac hat graphite vao trong cau
trac s& lam tang sy tiép xtc giira cac thanh phan véi nhau,
dan dén it khong gian tréng hon, hay néi cach khac 1a ting
d6 dan nhiét cho mau. Nhu vy viéc thay thé graphite vao
mau di dat t6i muc tiéu giam bé day lién két va ting do dan
nhiét cua gidy Bucky, dong gop vao viéc 1am giam nhiét tro
hiéu dung cho mau.

Nhu vy voi két qua do nhiét trd ban dau ta c6 thé thdy
duoc vai tro cia silicon va graphit trong gidy Bucky. Silicon
gitip lam ting tiép xtc gitta mau voi mit tiép xac nhd viée
cai thién do mém déo cho mau. Graphite thi cé vai tro céi
thién ciu trac cho gidy Bucky, giup lam giam nhiét tro riéng
cla gidy.

Tir két qua nhiét tré ciia cac mau, chung t6i nhan thay 1a
khi 6 su hd tro cua dau silicon, nhiét tré cta cac mau duge
dua vé gia tri gan nhu nhau, diéu nay c6 thé dan dén xu
hudng ting khéi lwong graphite trong mau dé c6 thé giam
t6i da lugng 6ng nano cac bon, tham chi co thé thay thé
hoan toan bfing graphite. Tuy nhién, két qua thuc nghiém
cho thiy néu tiép tuc tang ty 1¢ graphlte trong mau thi s&
lam glam co tinh cta glay Bucky, neu khéi lugng graphite
qué nhidu thi khong thé tao thanh gidy Bucky. B&i vi, vai trd
cua graphite trong giéy Bucky la chat don dé cai thién tinh
chat cta mau, trong khi d6 éng nano cac bon dong vai tro 1a
tao mang lién két cho gidy Bucky, cho nén viéc ting luong
graphite trong gidy Bucky ciing c6 gi6i han. Do do, trong
bao cao nay ching toi ding lai ¢ ty 1& dng nano cac bon va
graphite 1a 1:7 dé gidy Bucky van con co tinh dam bao cho
khi ng dung lam tam dan.

Dé c6 két luan chat ch& hon, chiing t6i tién hanh tinh toan
d6 dan nhiét cua cac mau gidy. Dé co cac két qua, chung toi
tién hanh do nhiét tr& cia cac mau v6i cac bé day khac nhau
va ngoai suy ra cac gia tri do dan nhiét.

TU ti€u chudn ASTM D5470 [9] ta c¢6 phuong trinh
duong thing tinh toan do dan nhiét theo cong thic (7).
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Trong d6 O 1a nhiét tro do dugc, t la d6 day cua lop
vat liéu. Tu phu'(mg trinh duong thing nay ta ¢ thé tmh
dugc d6 dan nhiét khéi ks chinh la nghich dao cua h¢ s6
goc, nhiét trd tlep xuc la glao diém cua duong thang va truc
tung. C6 thé thay cac dai lwong nay tuong duong vdi cac dai
luong trong cong thirc (6) ma ta da str dung trude do.

Str dung cac s6 liéu, chung t6i c6 dugc cac duong théng
biéu dién trén hinh 5. Va véi cach xac dinh nhu trén, ching
toi c6 duoc d6 dan nhiét va nhiét tro tiép XUc cla cac mau
dugc tom tat trong bang 1.
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Hinh 5. Pudng thang tinh toan do din nhiét clia cic miu.

Bang 1. Tém tat két qua do dan nhiét va nhiét tré tiép xic cta
cac mau.

Méiu D§ din nhigt  Nhiét tré tiép
(W/mK) xtc (m*K/W)
Bucky 1 thanh phin 0,13 0,0002
Bucky 1 thanh phin thim silicon 0,26 0,00001
Bucky 2 thanh phan 0,21 0,0004
Bucky 2 thanh phin thim silicon 0,65 0,00002

So sanh d¢ dan nhiét ciia mau mot thanh phan khong
chtra graphite véi mau hai thanh phan c6 chtra graphite, ta
thiy d6 din nhiét ting tir 0,13 W/mK 1én 0,21 W/mK, sy
tang d6 dan nhiét cho thiy hiéu qua viéc thay doi ciu triic
ctia graphite dan dén cai thién d6 dan nhiét cho gidy Bucky.
Nhin vao su tuyén tinh cua céc s6 liéu trén hinh 5 cia mau
hai thanh phan, c6 thé nhan dinh 12 mau hai thanh phan c6
d6 6n dinh ciu trac hon so véi mau mét thanh phan. Theo
chung 6i 1a do cac dng nano cac bon khi sip xép véi nhau
tao thanh rat nhiéu khoang tréng, 1am cho méu bj xép, khi
dua vao hé do dac bi ép lai thi do day c6 su thay d6i nhiéu.
Khi cho thanh phan graphite vao cdu trac, sy két hop giira
dang hat va dang soi giup giam thiéu cac khoang trng, gitp
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cau trac mau xép chat va on dinh hon. Piéu nay ciing 1a
nguyén nhan lam cho mau chtra graphite c6 d6 dan nhiét
cao hon.

Do dan nhiét ciia mau ciing duoc cai thién bai sy co
mat cua silicon, bé"mg chimg 1a d6 dan nhiét ciia mau tham
silicon ciing tang hon so véi mau khong thdm silicon. Tuy
nhién, d6i v6i mau mot thanh phan thi ching t6i c6 nhan
xét 13 hiéu qua cai thién cia silicon kém hon. Vi mau mot
thanh phan d dan nhiét khi c6 silicon chi tang 2 1an, tir 0,13
W/mK 18n 0,26 W/mK. Con mau hai thanh phén do dan
nhiét ting hon 3 lan, tir 0,21 W/mK lén 0,65 W/mK. Nhu
da dé cap trude do, khi silicon tham vao trong glay Bucky
con lam thay doi cAu trac ciia glay bing cach thay doi su sdp
xép cla cac thanh phan trong gidy. V6i mau mot thanh phan
chi gdbm cac soi dng nano cac bon, cac sgi phan tan nhiéu
hon trong moi truong cuia silicon va bi tach roi xa nhau hon,
diéu nay han ché mot phan su truyén nhiét trong gidy. Vi
mau hai thanh phan, do graphite it bi phan tan hon nén sy
truyén nhiét khong bi anh huong nhiéu, két qua 1a hiéu qua
tan nhiét tot hon.

Tuy nhién, vai tro cua silicon thé hién rd hon & viéc cai
thién nhiét tré tiép xuc ciia mau. Dua vao két qua trong
bang 1, ta thay rang s c6 mit cia silicon da gitip 1am giam
nhiét tro tiép xuc xudng 20 1an. Trong khi su sai khac nhiét
tré tiép xtc cta hai mau mot va hai thanh phan chi gip
2 lan va sy sai khac nay hau nhu ciing khong dbi sau khi
thAm silicon. Su cai thién nay lién quan dén viéc silicon
gitip 1am giam d¢ ctng ctia mau, 1am ting kha ning twong
thich ciia mau véi bé mat tiép xuc. Bén canh d6, su c6 mat
cua silicon trong mau con gitp thay thé cac khoang khong
tréng tao thanh trong mau, gitip ting cudng su tiép xtic nhiét
bén trong ciu tric.
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Hinh 6. Két qua TGA clia mau mot thanh phan va hai thanh
phan.
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Bén canh viéc cai thién d6 dan nhiét cho giéy Bucky, két
qué phén tich nhiét vi sai con cho thiy kha ning chiu nhiét
t6t hon ciia mau Bucky hai thanh phan. Két qua dugc ching
t6i so sanh trén hinh 6, cho thay nhiét ¢4 phan hay cta miu
Bucky mét thanh phén vao c& 460°C, trong khi mau hai
thanh phan nhiét d6 nay khoang 500°C.

Nhiét do phan hay cta gidy Bucky hai thanh phan cao
hon déng nghia véi viéc mau c6 do bén nhiét cao hon. Piéu
nay sé& gitp kéo dai thoi gian st dung ctia miu, ting hiéu
suat truyén tan nhiét khi dua vao tng dung.

Keét luan

Nhu vy, bang cach pha tron graphite vao trong cau tric
gidy Bucky, chung t6i da dat dugc cac két qua nhu sau: 1)
Tang do dan nhiét va giam nhiét tré hi€u dung cho giéy;
2) Gitip 6n dinh cau tric cho gidy Bucky; 3) Tang d6 bén
nhiét, giup kéo dai thoi gian st dung cho gidy Bucky; 4)
Giam luong 6ng nano cac bon st dung, gitip tiét kiém chi
phi ché tao.

Viéc pha tron graphite vao trong ciu tric giup tao ra
dang cAu trac méi, tao nén hiéu qua phdi hop gilia cac dang
vat liéu c6 cung dang thu hinh véi nhau, giup cai thién
tinh chat ctia vat liéu ban dau. Diéu ndy ciing mé ra huéng
nghién ctru méi trong viéc cai thién cau tric cia gidy Bucky
truyén thong.

Chiing t6i chan thanh cam on su hd trg tai chinh tir Bo
Khoa hoc va Cong nghé¢ thong qua de tai “Nghién ctru cong
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nghé ché tao mang mong truyén nhiét trén nén nano cac bon
ung dung cho cac thict bi dién va dién ti”, ma so PM.17.
NC/16.
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Nghién ciru thwe nghi€ém hiéu qua gia cwong
dam beé tong cot thép chiu xoan bang vat li¢u
tam sgi cac bon CFRP

Nguyén Trung Hiéu’, Ly Tran Cuong

Truong Dai hoc Xay dung

Ngay nhén bai 12/12/2017; ngay chuyén phéan bién 18/12/2017; ngay nhan phan bién 19/1/2018; ngay chép nhan dang 29/1/2018

Tom tit:

Noi dung bai bao trinh bay két qua nghién ctru thyre nghiém sw lam viéc ciia dam bé tong cot thép (BTCT) chiu xoin
dwoc gia cwong bing vat liéu tAm s¢i cac bon (CFRP); 6 miu dim thi nghiém c6 cung kich thuéce hinh hoc va ciu
tao cbt thép dwoc ché tao, trong dé6 2 miu dam khong dwoc gia cwong va 4 miu dwoge gia cwdng chdng xoin bing
tAm s¢i CFRP. Cic két qua thye nghiém vé co ché pha hoai, md men xoén cue han, géc xoay, tinh trang nirt ciia cic
mAiu thi nghiém dwoc trinh bay va thao luin. Nhirng két qua thu dwoc tir nghién ciru nay cho thiy hiéu qua ciia viéc
sir dung tAm s¢i CFRP trong gia cuong két cAu dam BTCT chiu xoén.

Tir khéa: Dam, gia cwong, tam sgi composite, xodan.

Chi s6 phén logi: 2.1

Hién nay, két cdu BTCT la dang két cu chiu luc duoc
sir dung phd bién nhit trong cac cong trinh xay dung. Su
lam viéc cua két ciu BTCT theo thoi gian chiu tac dung cua
nhiéu yéu t6 tic dong khac nhau dan dén tinh trang hu hong,
suy giam kha ning chiu lyc ciing nhu xuat hién nhimng yéu
cau vé cai tao, stra chita cho phu hop véi cac diéu kién, cong
nang sir dung. Cau kién BTCT lam viéc chiu xodn 1a dang
két cau thuong gip trong hé két ciu cong trinh, vi du nhu
dim d& ban cong, cac ban san ¢6 dang cong-xon... M6 men
xodn c6 xu hudng gy xodn cac cdu kién quanh truc doc cta
cac cau kién nay va trong nhiéu truong hop di gay ra tinh
trang ntt bé tong do xodn (hinh 1).

A. Dam do ban san cong-xon.

Hinh 1. Dam BTCT lam viéc chiju xodn.

‘Tac gia lién hé: Email: hieunt@nuce.edu.vn
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Viée sir dung tim so1 composite cuong dg cao (Fibre
Reinforced Polymer, viét tit F RP) trong cong tac gia cudng
két cau BTCT duoc ap dung phd bién ¢ cac nuée tién tién
trén thé gioi. Cac két cdu cong trinh ~duoc gia cuong c6
thé 1a két cau cot, dam, san... Trong s6 cac loai composite
lam vat liéu gia cudng, CFRP dugc sir dung rat phd bién.
Phuong phép gia cudong bang vat liéu CFRP tan dung duoc
nhitng uu diém cia loai vat liéu nay nhu cuong do chiu kéo
va md dun dan hoi cao, trong lugng nhe, khong bi an mon
dudi tac dong cta yéu to moi truong... Bén canh uu diém vé
dic tinh co hoc, gia cudng bang CFRP con cho thiy nhiing
tién loi trong qua trinh thi cong gia cudng nhu nhanh chong,
don gian, khong can nhiéu may méc thiét bi, thoi gian thi
cong nhanh. Trén hinh 2 gidi thi€u hinh anh su dung CFRP
trong cong tac gia cuong két cau BTCT chiu udn.

//fJ

s

N

B. Dam bién trong hé k&t cdu dam san lién tuc nhiéu nhip.
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Experimental study on the strengthening
efficiency of reinforced concrete beams
under torsion using CFRP sheets

Trung Hieu Nguyen®, Tran Cuong Ly
National University of Civil Engineering
Received 12 December 2017; accepted 29 January 2018

Abstract:

This paper presents an experimental study on the
torsional behavior of reinforced concrete (RC) beams
strengthened with externally bonded carbon fiber
reinforced polymer (CFRP) sheets. Six identical
specimens were cast. The concrete grade and the steel
reinforcement ratio were kept constant for all specimens.
Two specimens without being strengthened were the
control specimens, while the four other specimens
were strengthened with CFRP composite sheets. In the
experimental findings, the failure mode, the ultimate
torsional moment, the crack patterns of tested specimens
were presented and discussed. The obtained results
from this research clarified the torsional behavior of
beams strengthened by CFRP and the strengthening
effectiveness in the torsional capacity of RC beams
using this material.

Keywords: Beam, composite sheet, strengthening, torsion.

Classification number: 2.1

& ~ - :
Hinh 2. Hinh anh gia cudng két cau chiu uén bing CFRP [1].

O nuéc ta hién nay, vat liéu CFRP di duoc st dung cho
viéc gia cuong mot s6 cong trinh cau va nha dan dung. Tuy
nhién, viéc ap dung con nhiéu han ché, chua duge phé bién,
trong d6 nguyén nhan chinh 13 gia thanh va tiéu chudn ky
thuét ap dung cho loai vat liéu nay. Trong nudc chua co cac
tiéu chuan thiét ké, thi cong gia cuong két cau BTCT st
dung CFRP; viéc tinh toan thiét ké dugc thuc hién theo mot
sd tiéu chuan nuéc ngoai nhu FIP-Bulletin Nol4 [1], ACI
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440.2R-08 [2]; do d6 viéc tinh toan, phan tich cho ting d6i
tuong két cau cu thé, lam co so dé xay dung tiéu chuan riéng
cho viéc ap dung loai vat li¢u gia cuong nay ¢ trong nudc
1a can thiét. Bai bao trinh bay két qua nghién ciru sir dung
CFRP trong viéc gia cuong két cdu BTCT lam viéc chiu
xoan, duoc thuc hién tai Phong thi nghiém va kiém dinh
cong trinh, Truong Pai hoc Xay dung.

Noi dung nghién cifu
Ly thuyét tinh todn gia cwong két céu chiu xodn

Xét dam BTCT c6 tiét dién ngang hinh chit nhat kich
thude bxh lam viéc chiu xodn. Theo CEB-FIP Model Code
1990 [3], dé tinh toan kha niang chiu xoan, tiét dién chir nhat
dugc quy doi vé tiét dién thanh thanh mong tuong duong
(hinh 3), trong d6 chiéu day » duogc xac dinh bang ty sb
gitra dién tich va chu vi cua tict dién.

b L b
Hinh 3. Quy déi tiét di¢n chii nhat sang tiét dién thanh thanh
mong tuong duong.

Tinh toan kha ning chiu xodn duoc ap dung theo ly
thuyét tinh toan thanh thanh mong véi cac gia thiét: (1) ¢
trang thai gidi han, tmg suét tiép phan bd déu theo cac mat
cia thanh thanh mong; (2) & trang thai gi6i han, ing suit
trong c6t thép doc va cbt thép dai dat dén cudng do chiu kéo
tinh toan cta cot thép, bé tong trong dai nén nghiéng dat dén
cuong do chiu nén tinh toan; (3) bo qua kha nang chiu kéo
cua bé tong.

Kha nang chiu x0dn cua tiét dién xac dinh tir diéu kién
dé bé tong khong bi ép vo dugc tinh theo cong thie (1).

1,33 [t 4,

)
cotgf tgd

Rd ,max

Trong do: £, 1a cudng do chiu nén ddc trung cua bé tong
(MPa); v 1a hé so giam cuong do cia bé tong, duoc xac dinh
theo cong thirc (2); Ak 1a dién tich phén 15i cta thanh thanh
mong tuong duong duogc tinh theo cong thire (3); 0 1a géc
xodn (goc nghiéng cia dudng nit do xodn so véi phuong
ngang) duoc xac dinh theo cong thic (4).

S
=0,6(1- L=
v=0007550)

A= (b=t )(h—-1t,)

2
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V6i u, 1a chu vi cta tiét dién thanh mong quy ddi u,
209+h 2t /) sla khoang cach cbt dai; A va A ladién tlch
cuia ¢t thep doc va cbt thep dai; f va f lan 1u0rt la gi6i han
chay cua ¢t thép doc va cot thep dal

Véi tiét dién dugc gia cuong chéng xoin béng tam vat
ligu composit, kha nang ch1u xodn dugc xac dinh bang tong
kha nang ch1u xodn cua tiét dién chua gia cuong va kha
ning chiu xodn cta riéng tim composite gia cuong [1].
Theo [1], st dung FRP trong cong tac gia cuong chi c6 hi¢u
qua khi tam FRP duoc quéan quanh tiét dién.

Hinh 4 thé hién so d tinh toan gia cudng dam BTCT
chiu xodn bang tim FRP. M6 men xo4n gy ra cac lyc tac
dung 1én tim FRP theo phuong dimg (canh dim) va phuong
ngang (mit trén va mat dudi dam).

Tém FRP Ffd,h

Ftdv
-—

R ——_
Ffd,v

Ffdh
S S
Hinh 4. So db tinh toan kha ning chiu xodn clia tim sgi gia
cuong [1].

Khi d6, lyc kéo hinh thanh trong 16p FRP (F,, 1a Iyc kéo

Jih

ngang; F,, 1a lyc kéo doc) s& tao thanh vong tng suat lién
tuc Theo CEB- FIP2010, gia tri ciia cac thanh phan F an VA
F,,, duoc xac dinh béng cong thuc (5) va (6).
t.b
Fuv=&u.E, L hcoso (5
Sy
t.b.
Fun= €u.E; L b.cos@ (6)
, . s,
1100
150 800 150
-2 (150x200) 11
N— [ !
o| o 1 1 1 I l l 3
5o g
3 = L5 cho D 50 § — & —
- A (bu 16ng neo D40) ) /? ﬁ‘
Didm dat lyc I ~

Kich thugc hinh hoc mau thi nghiém.

Hinh 5. M4u thi nghiém déi chiing (khéng gia cudng) B-1, B-2.
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Khoa hoc Ky thuat va Céng nghé

Trong tinh toan, goc xodn O c6 thé ldy bang 45°. Kha
nang chiu xoan 7 cua lop FRP gia cuong dugce tinh todn theo
céng thuc (7)

b-l-F h =2 &

£ P s
o o™ bh-cotg

f

Trong do, l 1a chiéu day ciia tim FRP; b, 1a chiéu rong
ctia tim FRP; s L la khoang céch tinh tr tdm cac tam FRP gia

cuong; & e 1a bién dang tinh toan cua FRP duogc tinh theo
cong thue (8).
Ehe 086, g
Epe=—rr=—T" ®)
’ 7r 1,3

Voi v, =13 1a hé sb an toan cua FRP xét cho truong hop
xay ra phéd hoai do bong tim CFRP khoi bé mit bé tong; & e
1a bién dang ctia 16p FRP tinh theo cong thiic (9).

2/3
f‘cm 0,3 -8_/u (9)
7Py

10 = 0,17 % (e

Véieg, E, 1a bién dang cyc han va modun dan hoi ciia
vat li¢u FRP p la ty trong ctia tam FRP dugc tinh theo cong
thuce (10).
2t,sina 21, b,

b, b

w w

(10)

P, .
Sy

o 1 goc nghiéng ciia tim FRP gia cuong so véi truc dim; fé .

12 cuong do nén trung binh cua bé tong (xac dinh trén mau

thtr hinh tru kich thudc ti€u chuan 150x300 mm).

Nghién cvru thuc nghiém
Mau thi nghiém va vdt liéu ché tgo:

Hinh 5, 6 trinh bay kich thudc hinh hoc va ciu tao cua
mau thi nghiém xo0an. Cac mau thi nghiém c6 dang chir C,
doan dim chiu xoan thi nghiém ky hiéu D-2, c6 tiét dién
ngang hinh chit nhat bxh = 150x200 mm, chiéu dai 800 mm.
Diém dat luc cach truc trong tam dam D-2 mot khoang 1 =
350 mm. Téng s6 6 dam thi nghiém duoc ché tao. Cac dam
déu c6 cung kich thude hinh hoc, ciu tao cbt thép (cdt thép

-

1-1

2010 @
®6a100@ .,.’ _ § )]

2010
1

150

Cau tao cét thép.
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Tém CFRP

Tam CFRP
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Mau gia cudng B-3, B-4.
Hinh 6. M4u thi nghiém dugc gia cudng B-3, B-4, B-5, B-6.

doc 4010, cdt thép dai $6a100) va cuong d bé tong. Trong
do:

- 2 mau khong gia cuong, ky hiéu B-1 va B-2, 1a cdc mau
thi nghi¢m doi ching.

- 2 méu duoc gia cudng chiu xoan bang CFRP & doan
dam D-2, ky hi¢u B-3, B-4, vdi khoang cach cac tam CFRP
la 100 mm.

- 2 mau duogc gia cuong chiu xodn bang CFRP ¢ doan
dam D-2, ky hiéu B-5, B-6, vdi khoang cach cac tam CFRP
la 100 mm.

Cép phéi vat liéu bé tong ché tao mau thi nghiém duoc
trinh bay trong bang 1. Gia tri cuong do chiu nén cua bé
tong trinh bay trong bang 1 dwoc xac dinh bing gid tri
cudng do nén trung binh cua 3 mau thi nghiém hinh try
DxH = 150x300 mm & tudi 28 ngay. Cot thép ¢6 va ¢10 c6
gi6i han chay xac dinh qua thi nghiém kéo 1an luogt 1a 240
MPa va 325 MPa.

Bang 1. Cap phai vat liéu ché tao bé tong.

Xi méang Catvang Padiam 1x2 Nuée Cuwong d9 chiu nén
PCB40 (kg) (kg) (kg) (lit) R, (MPa)
325 680 1240 195 25,0

Tam CFRP st dung gia cudong dam do hing TORAY
(Nhat Ban) san xuét. Cac thong s6 ddc trung cua vat lidu
duogc trinh bay trong bang 2.

Bang 2. Cac dac trung ctia CFRP sii dung gia cudng.

STT Théng s6 GiA tri
1 Chidu day thm t 0,4 mm
2 Cuong do chiu kéo f;, 1778 MPa
3 Mo dun dan héi E, 96,9 GPa
4 Bién dang cuc han g 1,85 %

Trén hinh 7 minh hoa hinh cdc mau thi nghiém sau khi
dd duoc gia cuong bang tim CFRP. Sir dung keo epoxy
chuyén dung dé dan tim composite 1én bé mat bé tong. Thoi
gian can thiét dé 16p keo epoxy dong ran 1a 48 h sau khi dén.
Trong cong tic gia cuong, viéc chuan bi, lam phing bé mat
bé tong (hinh 7A) ¢6 vai trd quan trong dé dam bao do bén
lién két gitra bé tong va tim CFRP.
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+
1

Mau gia cudng B-5, B-6. Tiét dien ngang.

A. V& sinh, lam phang bé mit
mau trudc khi dan gia cuong.

B. MAu sau khi dan gia cuong.
Hinh 7. Hinh &nh cong tac gia cudng mau thi nghiém.

So do thi nghiém va bé tri dung cu do:

Hinh 8 trinh bay so d6 thi nghiém trong d6 doan dam D2
giita hai diém B va C lam viéc chiu xoin thuan tay, hinh 9

trinh bay so d6 b tri dung cu do chuyén vi LVDT. Mé men

LWOT1 R
A
Bu lang neo E4d
=] c-""y .
(8 _3_)/ Tam dém
0 thép
4 Con lan
hinh try
Tam démthép
| San chiu luc
Hinh 8. S¢ dé thi nghiém.

. 950 .
| |
\
13 &12

7,$ ,,,,,,,,,,,,,,,,,,,,,,,,,,, -~
| |
i | (=3
| B

*?\* 1
i BU LONG NEO DIEMBAT LUC S ad

Hinh 9. So dé bé tri dung cu do chuyén vi LVDT.

32



_ Load Cell
' Khung phan
Iwre ding

Kich thiy
luc

Hinh 11. Hinh anh bé tri cac dung cu do chuyén vi LVDT.

xo0én duoc tao ra thong qua tai trong tap trung P tac dung
tai diém D, c6 canh tay don so voi doan dam D2 1a khoang
cach CD bang 350 mm. Poan dam AB c6 vai tro tao ra lién
két ngam cta doan dam BC, thong qua mot bu 16ng neo
M40 (loai 8.8) tai diém A va mot gdi twa tai diém B (nham
ngin can chuyén vi dimg). Viéc lya chon bu 16ng neo M40
nhiam han ché t6i da bién dang dan dai cua bu 16ng dudi tac
dung cua tai trong. Tai diém C, mau thi nghiém dugc ké 1én
mot tim dém thép (chidu day 20 mm) dit trén cac con lin
hinh try nhdm ngan can chuyén vi ding ctia mau thi nghiém
nhung cho phép mau thi nghiém c6 thé quay tw do quanh vi
tri lién két nay.

Trong thi nghiém nay, cac dai luong can do dac gém tai
trong tac dung 1én mau thi nghiém va chuyén vl tai cac vi
tri ddc trung. Sir dung kich thuy luc két hop véi tram bom
dau dé tao ra tai trong tac dung 1én mau thi nghiém. Gia tri
tai trong tic dung dugc xac dinh thong qua 1 dung cu do
luc dién tir (load cell) nhu minh hoa trén hinh 10. Chuyén
vi dmg ciia mau dudi tac dung cua tai trong dugc xac dinh
thong qua 3 dung cu do chuyén vi dién ta (LVDT) ky hié¢u
11, 12, I3 nhu trén hinh 9 va thyc té trén hinh 11. Cac dung
cu do chuyén vi va do Iuc dugc két ndi véi bo thu thap va xir
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Khoa hoc Ky thuat va Céng nghé n—

1y s6 liéu (Data logger) cho phép ghi nhan ty dong va dong
thoi (01 glay/lan) cac s6 liéu thi nghiém. Tir s6 do trén cdc
dung cu do chuyén vi cho phép xac dinh dwoc goc xodn 0
ctia doan dam BC theo cong thic (11).

g0 = i~ f2 /s (11)

Trong do, £, f,, f lan luot 14 gia tri chuyén vi ctia mau thi
nghiém xac dinh qua cac dung cu do I1, 12 va I3; 1 1a chiéu
dai canh tay don cua lyc tap trung bang 350 mm.

Két qua va ban luan
Biéu do quan hé mé men xoiin - géc xoay M -6)

Hinh 12 trinh bay bleu dd quan hé giita m6 men xoén M,
va gbc xoay 0 clia cac mau thi nghiém.

10

Mx (kN.m)

s

-
n xoan

Mo me
w

Goc xoay 8 (do)

H|nh 12. Biéu db quan h¢ giita mé men xodn va géc xoay clia 6
mAu thi nghiém.

MA
Mul 777777777777777 C
|
|
|
Mer |5 B |
* 3
|
| |
| |
| i
|
I | -
° 90 eul e

Hinh 13. Biéu db dac trung quan hé M-0.

Tir két qua thi nghiém trinh bay trén hinh 12 c6 thé xac
dinh dugc biéu dd dic trung quan hé gitta mé men x08n
va goc xoay n’hu trén hinh 13. Cac két qua thu duoc ciing
phu hop véi két qua nghién ciru duoc trinh bay trong [4, 5].
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Trong do, sy lam viéc ciia mau dam chiu xodn trong ca hai
truong hop khong gia cuong va cd gia cuong co thé chia
thanh cac giai doan lam viéc nhu sau:

- Poan OA: Giai doan dim lam viéc dan hoi, quan h¢
M-6 14 tuyén tinh. Trong giai doan nay, ty 1& kich thudc cac
canh tiét dién ngang ctia dam anh huong nhiéu dén tng xtr
dan hdi duéi tac dung cia mé men xodn. Trong giai doan
nay xéc dinh dugc do cimg chdng xodn dan hdi cua tiét dién.

- Poan AB: Giai doan xuét hién cac vét niit do mo men
xoan gy ra. Diém A twong tmg véi diém thay doi do doc
dau tién ctua duong quan hé M-0. Trong giai doan nay xac
dinh dugc mé men xodn gy nit dam, ky hiéu M_ va goc
xoay tuong ung 0_.

- Poan BC: Quan hé M-0 1a phi tuyén. Piém C twong
mg voi thoi diém dam bi pha hoai hoan toan va xac dinh
duge mé men xodn cuc han M va goc xoay tuong ing 0 .

Trén co sé phan tich trén day va két qua thue nghiém co
thé rut ra cac gia tri dac trung cho sy lam vigc cia cac mau
thi nghiém duéi tac dung ciia md men xoén (bang 3).

Bang 3. Cac gia tri md men xodn gay niit M_, md men xodn cuc
han M

Miu M, (kN.m) 0,.(dd) M, (kN.m) 0,, (d9)
B-1 4,0 0,9 6,1 5,80
B-2 41 1,6 6,0 5,15
B-3 43 0,8 8,3 7,10
B-4 42 1,5 7,9 7,77
B-5 4,8 0,9 8,4 7,70
B-6 5,0 1,8 8,5 8,50
Co ché phd hoai

Dbi v6i cac mau ddm khong gia cudng, co ché phé hoai
1a cdt thép bi chay déo va bé tong bi nén vd. S6 luong cac
vét nitt trén 2 mau dam B-1 va B-2 1a 3 vét nit/dam. Cac
vét nit déu nghiéng goc so véi phuong nam ngang xap xi
40° (hinh 14A). Pbi v6i cac ddm gia cudng, co ché pha hoai
xay ra do sy bong cua 16p FRP gia cudng khoi bé mat bé tong,

A. Mau khong gia cuong B-1

déng thoi phé hoai bé tong do bi nén va. Vé tinh trang nat, cac
vét niit xuét hién déu trén ca khoang tiét dién khao sat, bé rong
cac vét nirt nho. Didu nay thé hién vai tro cua 16p FRP trong
viéce tang tinh déo ciia dam va gop phan phan tan cac vét nit.
Goc nghiéng ciia cac vét nirt so vdi phuong ngang ciing xap xi
35°nhu d6i v6i cac dam thong thuong (hinh 14B).

Danh gia hiéu qua gia cwong

Bang 4 trinh bay két qua so sanh md men xodn gy nit,
md men xodn cuc han va gbc xoay cuc han cua cac mau
duogc gia cuong bang tim CFRP so véi cic mau ddi chung
khong gia cuong. Két qué thu duoc cho viéc tim CFRP gia
cuong tham gla chiu xoin di gop phan lam tang kha nang
chiu x0én ctia mau thi nghlem Hiéu qua gia cuong ciia mau
B-5 va B-6 cao hon so voi mau B-3 va B-4 do c6 sy gia tang
vé dién tich tim gia cudng CFRP. Néu danh gia do déo cua
két cau theo tiéu chi do 16n cua gbc xoay cuc han khi cac
mau thi nghiém bi pha hoai, c6 thé thay rd hon hiéu qua cua
viéc gia cudng chong xodn bing tim CFRP trong viéc ting
d6 déo cua két cau. Co thé théy 13 cac tam CFRP duoc bo
xung quanh tiét dién chiu xodn trong truong hop nay co6 tac
dung ngan can sy mo rong, phat trién cua cac vét nirt do mo
men xodn gy ra, dan dén lam ting goc xoay ctia két cau thi
nghiém.
Béang 4. So sanh sy gia ting cia md men xodn gay nit M_, mé
men xodn cuc han M, va géc xoay cyc han 0, clia cac mau dugc
gia cudng so v6i miu khong gia cudng.

Miu D) ting M, (%) D) ting M, (%) P ting 0, (%)
B-1 - - -

B-2 . . .

B-3 6,1 37,1 29,6

B-4 37 30,5 419

B-5 18,5 38, 40,6

B-6 235 40,5 553

So sdanh két qud thwe nghiém va két qua tinh todn Iy
thuyet

Bang 5 trinh bay két qua so sanh giita kha ning chiu mo

B. Mau gia cuong B-1

Hinh 14. Hinh anh vét nt trén cac mau thi nghiém khong gia cudng va c6 gia cuong.
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men xoan ctia dam khong/cé gia cudng theo tinh toan 1y
thuyét va theo thuc nghiém. C6 thé thay kha nang chiu xoén
theo tinh toan 1y thuyét déu nho hon so véi thuc nghiém.
V6i cac mau khong gia cuong, két qua 1y thuyét va két qua
thuc nghiém kha twong dong. Vi cac mau duoc gia cudng,
két qua tinh toan 1y thuyét theo tiéu chuin FIP-Bulletin
chénh 1éch kha nhiéu so v6i két qua thuc nghiém. C6 thé
théy, tiéu chuan CEB-FIP 2010 han ché khéa nhiéu gia tri
bi‘én dang g, cua tam CFRP khi xay ra bopg tam CFRP khoi
bé mat bé tong va la nguyén nhan dan dén chénh l&ch nay.
Viéc tién hanh cac nghién ctru sdu hon vé gia tri bién dang
ctia tim CFRP khi xay ra pha hoai 1a van dé can thiét.

Béang 5. So sanh md men xodn téi han M, (kN.m) clia cac mau
dam theo ly thuyét va theo thuc nghiém.

Maiu Tinh todn theo [1] Theo thue nghi¢m Chénh Iéch (%)
B-1, B-2 5,48 6,05 10,4
B-3,B-4 5,99 7,43 24,0
B-5, B-6 6,15 8,1 31,7
£ a
Két luan

Dura trén cac két qua nghién ctru thu duge cho phép rit
ra mot sO két luan sau:

- Su 1am viéc cua két cdu dam BTCT chiu xoén dugc gia
cudng bang FRP tuan thi theo cac giai doan lam viéc dién
hinh cta két cAu ddm BTCT thong thuong khong dugc gia
cuong.

- Dang pha hoai dién hinh cua két ciu chiu xoén duoc
gia cuong bang FRP 14 bong tdm FRP khoi bé mit bé tong.
Pay 1a dang phé hoai dién hinh cua cac két ciu duoc gia
cuong bang vat lidu nay.
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- Gia cudng két cdu dam BTCT bang CFRP cho phép
tang kha niang chiu xoén cta dam. TAm CFRP gbp phan han
ché su phat trién va mo rong cia cac vét nit do moé men
xodn gdy ra. Trong nghién ctru nay, kha ning chiu xoén cia
két cdu duoc gia cuong ting dén 40,5% so voi truong hop
khong gia cuong. PO déo cia két ciu chiu xodn xac dinh
dva trén co so goc xodn cyc han Oul ting dang ké trong
truong hop két ciu duoc gia cudng chiu xodn.

- Két qua tinh toan gia cuong két cau chiu xoan theo mo
hinh CEB-FIP 2010 cho két qua chénh 1éch kha 16n voi két
qua thuc nghiém. Nguyén nhan chinh la do viéc han ché gia
tri bién dang cua tim FRP tai thoi diém bi bong lién két bé
mit. Can c6 nhirng nghién ctru tiép theo vé van dé nay.

- Trong thuc té, két cdu ddm BTCT thuong lam viéc két
hop véi ban san BTCT db toan khdi. Vi vay, viéc nghién
ctru anh hudng cta ban sain BTCT dén hiéu qua gia cudng
1a mot ndi dung co6 thé tiép tuc dugc phat trién ciia hudng
nghién clru nay.
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Nghién ctru hé s chuyén ddi van toc xung siéu Am
theo phuwong phap do goc vé phwong phap do xuyén

Lé Phuéce Lanh®, Chu Tién Diing, Nguyén Thi Thu Hién
Khoa Xay dung dan dung va cong nghiép, Truong Dai hoc Xay dung
Ngay nhén bai 15/11/2017; ngay chuyén phan bién 20/11/2017; ngay nhan phan bién 27/12/2017; ngay chap nhan dang 29/12/2017

Tém tit:

Phwong phap danh gia cwong d bé tong bing siéu 4m 12 phuwong phap thi nghiém khéng pha hiy. Cwong dd chiu
nén cua bé tong dugce xac dinh thong qua biéu d6 chuin quan h¢ giira cuong do chiu nén cia bé tong va vén tbc xung
siéu Am theo phlr(mg phap truyen true tlep Tuy thudc vao vi tri cia két cAu trén cong trinh, khi b6 tri dau do siéu
am thi van toc xung siéu 4m co thé thu dugc Kkét qua theo phu’o’ng phap truyen truce tlep hoac truyen ban truc tlep
Bai bao trinh bay két qua thue nghlem xac dinh hé s0 chuyen doi van toc xung siéu Am theo phwong phap truyen
ban truec tiép (do géc) sang vén toc xung siéu Am xac dinh bang phwong phap truyén truc tiép (do xuyén) trong thi
nghiém khong pha huy.

Tir khéa: Cwong dj bé tong, do goc, do xuyén, vdn toc xung siéu dm.

Chi s6 phén loai: 2.1

Pat van de Nguyén 1y ctiia phuong phéap siéu am 1a dya trén sy lan
truyén song co hoc c6 tan sé thap (thong thudong dudi 300
kHz) truyén di trong moi trudng vét chit cé tinh chat dan hoi
[2]. Thi nghiém tién hanh do vén tdc xung siéu 4m truyén
di trong bé tong dugc xac dinh thong qua thoi gian truyén
song T va chidu dai truyén song L (khoang cach giira tim
hai dau do) [3]. Thuc té, van téc xung siéu 4m trong bé tong
¢6 thé duge xac dinh bang mot trong ba phuwong phéap do sau
day, tily thude vao cach bd tri cac dau do ciia may siéu am:
Truyén truc tiép (do xuyén); truyén ban truc tiép (do goc);
truyén gian tiép (do mit).

Cong tac kiém dinh chit luong cong trinh déng vai tro
quan trong, phuc vu yéu cau quan ly k¥ thudt va an toan
trong qua trinh thi cong xay dung cong trinh, cling nhu danh
gia mirc d§ an toan cua cac cong trinh dang khai thac su
dung. Hién nay, c¢6 2 nhém ky thuat dugc ap dung khi kiém
dinh chét lugng cong trinh xay dung la k¥ thuat pha huy va
ky thuat khong pha hay. Véi ky thuat pha huay, sau khi thi
nghiém d6i twong s& bi pha huy va khong thé tiép tuc st
dung, dat ra yéu ciu phai c6 ky thuat khong pha hay. Cac
phuong phép k¥ thuat khong pha huy cho phép khao sat trén
dién tich rong, co thé lap di 1ap lai mot phép thir trén cung
mot d6i twong thi nghiém ma khong 1am anh huong dén kha
nang chiu luc cta két cdu. Phuong phép siéu 4m bé tong 1a

- Truyén truc tiép (do xuyén): Hai dau do cia may
siéu am dugc bo tri trén hai mat doi dién cua doi tugng thi
nghiém va dong truc véi nhau (hinh 1 A).

mot trong cac phuong phap thi nghiém trong ky thuat khong - Truyén bén tryc tiép (do goc): Hai dau do cia may
phé huy dugc su dung rong rai [1]. siéu am dugc bé tri trén hai mit vuéng goc véi nhau cua
L
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A. Truyén tryc tiép B. Truyén ban truc tiép C. Truyén gian tiép
Hinh 1: Céac phuong phap do van téc xung siéu am.
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The conversion factor
of ultrasonic pulse velocity

from angle testing to direct testing
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Abstract:

The assessment of the concrete strength using the
ultrasonic pulse velocity is a nondestructive testing
method. The strength of concrete shall be determined
from the relationship diagram between the concrete
strength and the ultrasonic pulse velocity using the
direct transmission method. Depending on the location
of the structure and the ultrasonic head, ultrasonic
pulse velocity could be obtained by the direct or semi-
direct transmission methods. This paper aims to present
the empirical conversion factor for the relationship of
ultrasonic pulse velocity in concrete between semi-
direct transmission method (angle testing) and direct
transmission method (direct testing) in a nondestructive
laboratory.

Keywords: Angle testing, concrete strength, direct testing,
ultrasonic pulse velocity.

Classification number: 2.1

dbi tuong thi nghiém, nhu truong hop ciu kién dam bé tong
cot thép (BTCT) o vi tri goc tiép giap voi tuong (hinh 1 B).

- Truyén gian tiép (do mit): Hai ddu do cia may siéu 4m
dat trén cung mot bé mit cua két cau. Truong hop nay ap
dung khi bé tong chi 16 mot bé mit nhu ciu kién san, cot
BTCT tiép giap voi twong (hinh 1C).

Khi kiém dinh chat luong cong trinh BTCT, phuong
phap siéu &m bé tong cho phép danh gia cuong do chiu nén
ctia bé tong hién truong. Theo Tiéu chuan Viét Nam TCVN
9335:2012 [4], cuorng do chiu nén cua bé tong duoc xac
dinh thong qua biéu do chuan thé hién mbi quan hé giira
cuong do bé tong véi van tdc xung siéu 4am theo phuong
phap do xuyén va tri sd sung bat nay.

Trong thyc té, khong phai luc nao ciing thu duge van toe
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xung siéu 4m bang phuong phap do xuyén. Pa s6 cac truong
hop, phai dat dau do ciia may siéu am theo phuwong phap do
mat va phuong phap do goc. Tuy nhién, Tiéu chuan Viét
Nam TCVN 9357:2012 [5] chua dé cap dén hé sb chuyén
dbi cua van tc xung siéu am tir phép do goc, do mit sang
phép do xuyen cling chua c6 nghién ctru trong nude dé
cap dén van dé nay. Nam 2016, tai liéu [6] da trinh bay
két qua nghién ctru hé s6 chuyén dbi van tde xung siéu 4m
theo phuong phap do mit vé phuong phap do xuyén 1a K =
1,469 cho bé tong tir mac M200 dén mac M300. Tuy nhién,
hién nay cic cong trinh nha cao tang thuong s dung bé
tong cuong do (mac) cao nén viéc khao sat nghién ctru thyc
nghiém hé s chuyén d6i van toc xung siéu 4m theo phuwong
phap do goc vé phuong phap do xuyén trong truong hop
phé bién con lai dé phuc vu cho céng tac kiém dinh chét
luong cac cong trinh nha cao tang 1a rat can thiét.

Phuong phap nghién ciu
Co 56 Iy thuyét

Nghién ctru thyc nghiém, do dac cac sb liéu thuc té trén
cdc mau thi nghiém dugc thiét ké véi cac mac bé t()ng khac
nhau, va dugc ché tao tir bé tong thuong pham cung cap cho
mot cong trinh thyc té. Tién hanh do van tc xung siéu am
theo phuong phap do géc va phuong phap do xuyén trén
ciing mot mau thi nghiém.

Khi d6, hé sb chuyén doi van téc xung siéu am theo
phuong phap do goc vé phuong phap do xuyén (K) cia mét
mac bé tong dugc xac dinh theo cong thire (1).

K:lxiKi (1)
n -

Trong do, K, 1a h¢ s6 chuyén d6i duoc xac dinh theo két
qua thi nghiém cua mau thir i, tinh theo cong thure (2).

K =Ls 2)

Voi ¥V 1a van téc trung binh ciia mau tht i, do bang
phuong ph‘zip do xuyén; Vg[ 1a van tbc trung binh ctia mau
thtr 1, do bang phuong phap do goc; n 1a s6 lugng mau thi
nghi¢m cta cung mot mac bé tong nghién ciru.

Heé sb bién dong cuia hé s6 chuyén déi (K) giita cac loai
mac bé tong khac nhau dugc xac dinh theo cong thirc (3).

x100% )

Trong do, K, 1a hé s0 chuyén doi cua loai mac bé tong
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thr j; K 1a h¢ s6 chuyén doi trung binh cta céac loai méac bé
tong; m la s6 luong loai mac bé tong nghién ciru.

Nghién ciru thuc nghiém hé Y chuyén doi vdn toc
xung siéu dm theo phwong phdp do géc vé phwong phdp
do xuyén (K)

Cdu tao mdu bé téng thi nghiém:

Thi nghiém duoc thuc hién trén cdc mau bé tong hinh
lap phuong c6 kich thudc canh a = 150 mm (hinh 2). Cac
mau bé tong nghién ciru duoc ché tao tir bé tong thuong
pham, bang cac loai bé tong dugc thiét ké cap phdi cac mac
M250, M300, M350, M400. Quy trinh ché tao va bao dudng
mau duge thuc hién theo Tiéu chuin Viét Nam TCVN
3105:1993 [7]. Sb lugng mau thi nghiém cho mdi loai mac
bé tong nghién ctru la 12.

150
\.

150

A. Kich thudc mau thi nghiem

B. Hinh &nh mau thi nghiém

Hinh 2. M4u bé tong thi nghiém.

Dung cu va thiét bi thi nghiém:

Van tde xung siéu 4m bé tong dugc do bang may siéu 4m
nhén hiéu TICO véi tan sb f= 54 kHz. Cac bd phén chu yéu
ctia thiét bi bao gdm bd phén tao xung dién; hai dau do (dau
phat va dau thu), mdi dau do c¢6 duong kinh 1a 20 mm; bod
phan khuéch dai va bo phan thiét bi dién dém thoi gian (hinh
3A). Trudc khi thi nghiém, tién hanh hiéu chinh thiét bi may
siéu am dé khong 1am anh huong dén két qua do, bang cach
sir dung thanh chuan da biét truéc thoi gian truyén song
trong d6 1a 20,4 ps (hinh 3B).

A. May siéu am vai dau do 20 mm

Hinh 3. May siéu am bé tong TICO.
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Quy trinh thi nghiém:

Chiéu dai duong truyén séng siéu am: Theo Tiéu chuan
Viét Nam TCVN 9357:2012 [5], chiu dai duong truyén t6i
thiéu 1a 100 mm déi v6i bé tong dung cdt liéu thé 20 mm va
dai t6i thiéu 1a 150 mm ddi véi bé tong ding cbt lidu tho tir
20 mm dén 40 mm. Vé4i bé mit khong dugc tao hinh béng
van khuon thi ding duong truyén tdi thiéu 1a 150 mm khi
truyén truc tiép va tdi thiéu 1a 400 mm khi truyén gian tiép.
Mit khéc, khi thay ddi chiéu dai duong truyén van toc xung
khéng bi anh huéng nhiéu, su thay ddi 14 rit nho va nim
trong pham vi d6 chinh xac cua phép do [5]. Do véy, trong
pham vi nghién ctru thi nghiém trén wu tién cting ciu tric bé
tong, dé thi nghiém duoc hai phép do trén cing 1 miu thi
nghiém thi Iya chon chiéu dai duong truyén song theo
phuong phap do xuyén la L = 150 mm va theo phuong phap
do goc laL=150/+/2 mm.

Do van téc xung siéu am theo phuong phap do goc va
phuong phap do xuyén: Mdi loai méac bé tong ché tao, liy
12 mau bé tong hinh 1ap phuong c6 kich thude hinh hoc
canh a =150 mm. Tién hanh thyuc hién do vén tdc xung siéu
am theo phuong phap do xuyén va theo phuong phap do goéc
trén cuing mot mau thi nghiém. Dit khoang cach giita tim
dau do phat va tim du do thu theo phwong phéap do gbc va
do xuyén 1an luot 1a L = 150/v2 mm va L = 150 mm. Mdi
mot phuong phap do trén déu duoc do tai hai vi tri duge
tiép giap voi van khudn ciia mau thi nghiém. Tai mbi mot vi
tri ctia phuong phap do goc thi dat dau do phat (T) va dau
do thu (R) nam trén 2 tryc vudng goc voi nhau (hinh 4B),
phuong phap do xuyén thi dit diu do phat (T) ddng truc voi
dau do thu (R) (hinh 4A).

B& mit bé tong tai cac vi tri do dugc lam phang, nhin
va str dung m& cong nghiép 1am chit dém truyén 4m tai cac
diém dit dau do, nham loai bo hét khong khi gitra cac dau
do va bé mat bé tong (hinh 4C).

B. Hiéu chinh may siéu am TICO
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A. Cac vi tri do xuyén B. Cac vi tri do goc

Hinh 4. Quy trinh do van tdc xung siéu am.

Tong hop va phan tich két qua thi nghiém

Thyc hién quy trinh thi nghiém siéu &m bé tong néu trén
thu duoc két qua thé hién o cac bang 1, 2. Tong hop hé
s0 chuyén doi dugc thé hién trong bang 3. Két qua cuong

C. Hinh anh thi nghiém

Bang 2. K&t qua thi nghiém trén bé tong dugc thiét k& cac mac
M350 va M400.

Siéu 4m bé tong mac thiét ké M350 Siéu 4m bé tong mac thiét ké M400

;. ~ Do . 5 .
d6 chiu nén thuc t€ cia cac mau bé tong hinh 18p phuong ) Pl Do xuyén Do goc
~ . N p A A A \ , Mau
trén, sau khi thuc hién xong thi nghiém si€u am thi dugc thi 4/ enism K K O
A r A I r 5 A A o * 14 14 14
nghiém nén dén trang thai pha huy thé hién trong bang 4. ] iy Volms] 5
Két qua tong hop ¢ bang 3 cho thay, hé¢ s6 chuyén doi N
. RSP T Miul 44318 42859 1,034 45455 44865 1,013
(K) cua 4 loai mac bé tong duogc nghién ctru déu 16n hon 1
va co6 hé so bién dong ctia h¢ so chuyén doi (K) gitra céc loai Miu2 44780 4392,0 1,020 45739 44380 1,031
maéc bé tong la v, = 0,28 %.
Miu3 43798 42427 1,032 46808 45368 1,032
Bang 1. K&t qua thi nghiém trén bé tong dugc thiét k& cac mac :
M250 va M300 Miu4 43989 43293 1,016 46165 44302 1,042
Sieu am bé tong mac thiét ké M250 Sieu am bé tong mac thiét ké M300 MEng  AEE NG 10ED S AP 1l
. Do xuyén Do gic Do xuyén Do géc Maéu 6 4538,9 4303,4 1,055 4526,7 4365,0 1,037
M;,m K K K K 1,031 1,028
thi ! ! %
L v, v, MAu7 44979 44380 1,013 45608 44783 1,018
nghiém V. [m/s] [mfs] v, [m/s] [mis]
MAug8 44980 42856 1,050 44979 44496 1,011
Miul 42317 39651 1,067 44314 42771 1,036
- MAu9 44979 4366,1 1,030 45883 44302 1,036
MAu2 43804 43561 1,006 43866 41977 1,045
" Miul10 44249 43299 1,022 44978 43650 1,030
Miu3 44453 40962 1,085 44118 42598 1,036
Mind  434l6 40410 1074 sSIls 43383 1040 Miull 44249 4161,8 1,063 44979 43470 1,035
u B B B 5 B 5
Mios 42797 41501 1031 560 42342 1.030 Miul2 43804 42864 1,022 44778 43292 1,034
MAu6 44054 42687 1,032 44710  4347,1 1,029 Trung binh  4446,4 43118 45519 44269
1,035 1,032
Miu7 42376 42344 1,001 44314 43561 1,017
2 R Ay 2 A A R Re
Miug8 43291 4312,0 1,004 43860 42943 1,021 Bang 3. Tong hgp két qua hé s6 chuyen doi (K).
MAu9 43543 41843 1,041 43542 42344 1,028 STT Mic bé tong K, K, HE s6 bién dgng v, (%]
Miul0 41788 40271 1,038 44379 42876 1,035 : M250 T
Miull 41783  4168,1 1,002 4196,5  4050,5 1,036 5 300 . 5 a5
Miul2 42748 41035 1,042 4202,5 40810 1,030
3 M350 1,031
Trung
B, 4303,1  4159,0 43818 42465 4 MA00 1,028 1,469 e
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Bang 4. Cudng dd chiu nén thuc t& clia cac miu bé tong trong
thi nghiém.

Cuong d9 chiu nén ciia bé tong R, [daN/cm’]

Mau thi nghiém
Mic thiét  Mdc thiét ké  Mdc thiét  Mdc thiét ké
kEM250  Mic300  ké M350 M400
Mau 1 257 325 372 412
Mau 2 275 319 375 420
Mau 3 280 322 350 428
Mau 4 270 338 360 426
Mau 5 263 310 365 415
Mau 6 278 335 385 410
Mau 7 258 328 378 418
Mau 8 268 315 380 405
MAu 9 273 308 376 421
MAu 10 254 330 368 409
Mau 11 252 302 369 408
Mau 12 260 305 352 400
Cuong do chiu nén
trung binh R, [daN/ 267 320 369 414
cm?]
Két luan Pat mac Pat mac Pat mac Pat mac
: M250 M300 M350 M400

Két qua thu dugc & bang 4 cho thiy, cac miu bé tong
thi nghiém trong nghién ctru nay c6 cuong dé chiu nén dat
mac thiét ké.

Keét luan va kién nghi

Nhiing két qua thu duoc tir nghién ctru thyc nghiém cho
phép khao sat duoc hé sé chuyén dbi van toc xung siéu am
tir phuong phép do goc vé phuong phap do xuyén dbi véi
mot sé loai bé tong dwoc sir dung phd bién trong két cdu
BTCT (M250, M300, M350 va M400). Tir d6, co thé rit ra
duoc mot sb két luan sau:
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- Bé tong duoc ché tao voi mac cang cao thi van toc
xung si€éu am do theo phuong phép do xuyén va do goc
cang 16n.

- Van téc xung siéu 4m do theo phwong phap do xuyén
cao hon so voi van tdc xung siéu am do theo phuong phap
do goc. Nhu vay, phuong phap do xuyén c6 nang lugng
truyén qua dau do dat mirc 16n nhat.

- Nghién ctru nay cho thiy, hé s6 chuyén ddi van tdc
xung siéu 4m theo phuong phap do goc vé phuong phap do
xuyén cua cac loai mac bé tong dugc nghién clru ¢6 gia tri
trung binh K = 1,032, véi hé s6 bién dong 1a v, = 0,28%.

Nhu Vay, v6i cac két qua ngh1en ctru thuc nghlem trong
khuon khé bai bao, c6 thé kién nghi 1dy gia tri hé s6 chuyen
d6i van téc xung siéu 4m theo phwong phap do goc vé
phuong phap do xuyén la K = 1,032 cho cac loai bé tong
¢6 mac bé tong tir M250 dén M400. Tuy nhién, can co cac
nghién ctiru rong thém dé cung b thém do tin cay cho tri )
K d6i voi bé tong cing mac nhung duoc thiét ké cip phdi
va thi cong & cac khu vue khac nhau véi cac ngudn cbt lidu
khac nhau & Viét Nam. Ngoai ra, anh huong cua thiét bi
truyén song khac vai thiét bi sir dung trong thi nghiém ciing
can dugce tinh dén khi xac dinh hé s6 K bé“mg thuc nghiém.
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Nghién ciru tao xanthan khoi lwgng phan ti thap
bang phwong phap chiéu xa

Tran Minh Quynh’, Nguyén Vin Binh, Tran Xuin An
Trung tam Chiéu xa Ha Néi

Ngay nhén bai 18/12/2017; ngay chuyén phan bién 25/12/2017; ngay nhan phan bién 31/1/2018; ngay chép nhan dang 8/2/2018

Tom tit:

Trong nghién ctru nay, dung dich xanthan 2% dwgc chiéu xa véi cac lidu chiéu khac nhau tir 25 dén 150 kGy dé xac
dinh liéu chiéu xa cin thiét tao san phflm xanthan cé khdi lwgng phan tir thz'lp trng dung lam chit bam dlnh nham
tang hi¢u qua sir dung ciia phin bén 4. Anh hu’o’ng cuia birc xa gamma & cac liéu xa khac nhau dén mjt sé dic trung
ciu tric cia xanthan ciing dwgc phan tich. Két qua cho thay, Xt ly chiéu xa da lam gidm dang ké d9 nhét, khoi lwgng
phén tir, tinh bén nhiét ciing nhuw kha ning bam dinh ciia dung dich xanthan.

Tir khéa: Chiéu xa tia gamma, d nhét, khoi lwong phén tir thép, tinh bam dinh, xanthan.
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Preparation of low molecular
weight xanthan by gamma
radiation degradation

Minh Quynh Tran®, Van Binh Nguyen, Xuan An Tran

Hanoi Irradiation Centre

Received 18 December 2017; accepted 8 February 2018
Abstract:

In this study, 2% xanthan solutions were irradiated at
doses ranging from 25 to 150 kGy for estimating the
dose required to prepare low molecular weight xanthan
that can be utilized as the bio-adhesive supplemented
to foliar fertilizers to improve their effectiveness. The
results revealed that viscosity and average molecular
weight of commercial xanthan were quickly reduced
by irradiation at 25 kGy, then slower reduced with the
doses up to 150 kGy. Thermal stability and adhesion
capacity of the irradiated xanthan also decreased by
radiation degradation.

Keywords: Adhesion, gamma irradiation, low molecular
weight, viscosity, xanthan.

Classification number: 2.4
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Pat van de

Xanthan 1a mot polysaccharide duoc sinh tong hop boi
Xanthomonas campestris, mot loai vi khuén gay ra bénh
muc den (Black rot) trén rau cai, sip lo va cac loai rau 1a
mong khac. Xanthan thanh pham thu nhan dugc tir qua trinh
1én men carbohydrate v&i X. campestris va tinh ché bang
ethanol hodc isopropanol trudc khi siy kho va nghién thanh
dang bot. Nho kha ning tan tdt trong nude thanh dung dich
¢4 d6 nhot rat cao, xanthan da duoc st dung nhu chat bam
dinh trong nhiéu ing dung khac nhau, tir cong nghiép thuc
pham dén hoa chat nong nghiép va cong nghiép khac nhu
cong nghiép dét, gbm s, son, dau khi [1]. Tuy nhién, do
nhét dung dich cao phan nao anh hudng dén kha ning hoa
tan va (mg dung ctia polymer nay trong thuc tién.

Ngay nay, cong nghé¢ birc xa da dugc nghién ctru va sur
dung rong rai dé bién d6i dac tinh vat liéu polyme theo muc
dich tmg dung. Xanthan la mot polysaccharide tu nhién co
tinh tuong hop sinh hoc va kha ning bam dinh tot nén dugc
dung nhiéu trong cong nghlep thyc phdm, dugce pham, diu

.. Gan day, ky thuat chiéu xa cit mach da dugc ap dung
v6i cac polysaccharide ty nhién dé tao cac phan doan khéi
lwong phan tir (KLPT) thap, c6 kha ning tan nudc va hoat
tinh sinh hoc cai thién, nham san xudt cac ché phém kich
thich sinh trudng, kich khang bénh thuc vat dung trong
ndng nghiép [2-4]. Tuong tu nhu cac polysaccharide khac,
chiéu xa cling co thé cat mach xanthan va lam tang tinh tan
trong nude ciing nhur kha ning tmg dung no trong thuc tién
[4]. Két qua nghién ctru cua Li va cs cho thdy, khi xu Iy

M
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chiéu xa xanthan ¢ lidu 40 kGy da lam ting kha ning tao do
sanh cho tng dung 1am chat én dinh trong thuc pham [5].
Mot tac gia khac ciing chi ra rang, chiéu xa lidu 45 kGy lam
giam do nhot va KLPT cua xanthan, 1am cho xanthan chiéu
xa d& hoa tan trong nudc hon [6]. Két qua nghién ctru cia
Li va cs ddi voi xanthan chiéu xa & dang bot kho trong dai
lidu 0-500 kGy trén ngudn gamma Co-60 di cho thdy, c6
su suy giam KLPT tir 1,71-2,23x10° g.mol"! & liéu 10 kGy
xudng con 1,59x10* g.mol” & lidu 500 kGy [4]. Tuong tu,
nghién ctru trude ddy cua chung toi cling xac nhan ring,
chiéu xa & dang kho hay dang “paste” déu lam giam KLPT
va d6 nhét cuia xanthan [7]. Tuy nhién, dé ¢6 dugc ché pham
xanthan KLPT thip du6i 10° g.mol"' cin phai chiéu xa cao,
lam ting chi phi va han ché kha ning tmg dung thyc tién.
Viée bd sung cac chat phu gia nhu chét nhay buc xa da duoc
chimg minh 13 ¢6 thé lam ting hiéu qua cit mach buc xa
[8], chang han nhu hydro peoxit (H,0,) c6 thé duoc bd sung
vao dung dich chitosan, alginate d€ tang hi¢u qua cat mach
buc xa ddi véi ching [9]. Dung dich H,0, 5% ciing duoc
su dung dé lam tang hi¢u qua cat mach trong nghién cuu
gan ddy cua ching t6i, két qua cho thdy chi can liéu chiéu
khoang 30 kGy c6 thé giam KLPT ciia xanthan xubng con
mot nira, song dudng nhu ciu tric phan tir polyme khong bi
anh huong khi lidu chiéu tiép tuc ting dén 50 kGy [10]. Véi
muc dich tao dugc xanthan KLPT thap dudi 10° g.mol' ma
khéng can ap dung liéu chiéu qué cao, trong nghién ciru nay,
dung dich xanthan da duoc sir dung va anh hudng cua lidu
chiéu dén do nhét, KLPT trung binh nhdt, cling nhu tinh
bén nhiét ctia nd da duge khao sat.

Noi dung nghién cifu
Vit ligu
Xanthan thuong mai dang bot dugc cung cdp boi Cong

ty TNHH cong ngh¢ Ba Dinh. Céac hoa chét tinh khiét KCI,
NaCl, H,0,, CaCl, dugc mua tir Hing Merck (Dtrc).

272

Chudn bi mau xanthan va xiwr ly chiéu xa

Dung dich xanthan 2% dugc hoa tan trong nude khir ion
bang cach khudy qua dém, dugc chia déu vao cac chai dung
mau kin va chiéu xa cac liéu 25, 50, 75, 100 va 150 kGy, voi
cung suit lidu. Sau khi chiéu xa, dung dich xanthan duoc
bao quan trong ti mat va sir dung nhu dung dich gdc cho cac
thi nghiém tiép theo.

Xdc dinh dp nhot va KLPT trung binh nhot ciia
xanthan

Po nhét cua xanthan duoc xac dinh bing may do do
nhot (Brookfield, Anh). Cac dung dich xanthan 5% duogc
chuan bi tir dung dich gdc, khudy déu véi téc d6 100 vong/
phut trong 30 phut dé 6n dinh. D6 nhét cua dung dich dugc
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do bang dau do LV2 tdc d6 100 vong/phut ¢ nhiét do phong
(~24°C).

KLPT trung binh nhét (M) cua xanthan dugc tinh tur
dd nhot thuce [n] cua nd theo phuong trinh Mark-Houwink:

[n]=Kx[M,J* (1)

Trong dé: K = 2,79x10%, a = 1,2754 d6i véi dung dich
xanthan pha trong dung méi NaCl 0,1 M ¢ 25°C theo Millas
va cs [11]. Gia tri d6 nhét thuc [n] duge xac dinh bang thyc
nghiém tir d6 nhét twong ddi cua cac dung dich polyme
loang.

Phdn tich ddc tinh ciia xanthan chiéu xa

Kha ning bam dinh ctia xanthan trén bé mit phing nhin
cua mang mong (mica) dugc xac dinh theo phuong phap da
mo ta cua Stock va cs [12]. Trong d6, cac tim mang kich
thudc 10x10x0,1 cm duge sir dung dé danh gia kha ning
bam dinh ctia dung dich xanthan. Dau tién, tim mang mong
khéi lwong (M,) dugc nhing qhim trong dung dich xantha’n
0,5% trong 3 phut. Sau d6 nhac ra, dé trén gia sach va thoi
khong khi sach trong 20 phut dé 1am kho. Can xac dinh khéi
lugng tAm mica thu dugc sau khi duoc nhung vao dung dich
xanthan (M,). Rura sach vai lan bang nudce cat, tiép tuc lam
khé trong 20 phit, va can khéi lwong mau sau khi rira troi
™).

Do bam dinh dugc tinh bang lugng dung dich xanthan
bam trén cac tam mica theo cong thirc sau:

Khoi lugng bam dinh (A) =M_- M,
Khoi lugng bam dinh sau rira troi (B) = M_- M,

()
3)
Tinh bén nhiét ciia xanthan chiéu xa liéu 25, 100 kGy va
xanthan ban dau dugc danh gia trén thiét bi phan tich nhiét
trong luc (TGA) tir 50 dén 500°C dudi dong khi nito, voi
toc do gia nhi¢t 10°C mdi phut.
Két qua va thao luan
Anh hwong ciia chiéu xa dén do nhot ciia xanthan

Bang 1. P§ nhét clia xanthan khi xd ly chiéu xa dang bot kho.

STT Liéu xa (kGy) Do nhot (cP)
1 0 467,30£9,10
2 25 10,10+0,31
3 50 4,12+0,23
4 75 3,25+0,12
5 100 3,17+0,07
6 150 2,91+0,08
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Két qua & bang 1 cho thiy, do nhét cia dung dich giam
manh theo lidu chiéu tir 476,3 cP d6i voi xanthan ban dau
xudng con 10,1 cP khi chiéu xa liéu khir tring 25 kGy. Sau
d6 d6 nhdt giam cham lai khi lidu chiéu tiép tuc ting dén
150 kGy, cu thé giam xubng con 2,91 cP khi chiéu véi lidu
xa 150 kGy. Két qua nay cho thay hiéu suit cit mach ddi véi
dung dich xanthan la cao hon nhiéu so v6i xanthan chiéu xa
& trang thai kho [7]. Piéu nay c6 thé 1a do sy phan ly phong
xa clia nudc co trong dung dich da tao ra mot lwong déng ké
cac gde tu do, tiép tuc ion hoa va gia ting mic do phan hiy
burc xa cua xanthan.

Anh hwéng chiéu xa dén KLPT ciia xanthan

Trong nghién ctru nay, do nhét thuc ciia xanthan chiéu
xa duoc ngoai suy va KLPT trung binh nhot dugc xac dinh
theo lidu chiéu duoc trinh bay & hinh 1. C6 thé thiy rang,
KLPT trung binh nhdt cua xanthan chiéu xa dang dung dich
giam nhanh ngay khi chiéu xa liéu thip du6i 25 kGy, sau dé
KLPT trung binh nh6t gidm cham lai, cu thé 1a KLPT trung
binh nhét giam tir khoang 2.700.000 xudng con 650.000
g.mol! khi chiéu lidu 25 kGy va giam tiép xudng con
khoang 12.000 g.mol"! khi liéu chiéu xa tang dén 150 kGy.
Piéu nay ching to rang, tia gamma da giy ra su cit mach
xanthan, 1am hinh thanh cic phan doan polyme ngin hon,
¢6 KLPT thap hon va c6 tinh linh dong cao hon. Sy giam
KLPT theo liéu chiéu chimg t6 tac dung cuia birc xa dbi voi
xanthan chi 1a cét mach ma khong ton tai su khau mach nhu
xay ra d6i voi mot s polyme hudng khau mach. Trong moi
truong co nude, cac gde tu do tao ra do xa phan nudc ciing
¢6 thé gy ion hoa tai bat ky nguyén tir cacbon nao trong
phan tir polyme. Theo Ulanski va Rosiak, nang lugng burc
xa lam durt gdy cac cau lién két trong mach phén tir polyme,

3000
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y = 15000033

Khbi lwong phan tir (<103 g.mol )

*
0 25 50 75 100 125 150

Liéu chiéu xa (kGy)

Hinh 1. Anh huéng ciia chi€u xa dén KLPT trung binh nhét ctia
xanthan
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lam gidm kich thuéc phan tir, va nhu vay lam gidm d§ nhét
va KLPT cua chung [13]. Murat Sen va cs cling da chi ra
su suy giam KLPT trung binh khi lidu chiéu ting, song su
giam KLPT xanthan trong nghién ctru cta ho 1a cham hon
do ho chiéu xa xanthan dang bot [6]. Bé“mg cach lam khop
két qua voi phuong trinh nhu trong d6 thi, ¢6 thé tinh duoc
lidu chiéu xa can thiét dé thu dugc xanthan ¢c6 KLPT trong
khoang xac dinh, chang han véi liéu chiéu 100 kGy c6 thé
thu dugc san pham xanthan cit mach c6 KLPT trung binh
khoang 40 g.mol™.

Anh hwéng ciia bivc xa dén tinh bén nhiét ciia xanthan

100 1

80

60

# Khong chiéu xa
B Ljgu chiéu xa 25 kGy

Khoi lwong mau con sau nhiét phan (%)

! 40 A Liéu chiéu xa 150 kGy
20 1
0 ‘
0 100 200 300 400 500

Nhiét d (°C)

Hinh 2. Gian dé nhiét trong lugng (TGA) ctia xanthan va
xanthan chiéu xa

Dung dich xanthan chiéu xa da duoc 1am kho trong tu
sdy chan khong & 40°C. Lép mang hinh thanh dugc nghién
min va tinh bén nhiét duge xac dinh bang cach phan tich
gian do nhiét trong lugng. Két qua phan tich TGA dbi voi
xanthan va xanthan chiéu xa dugc trinh bay ¢ hinh 2. Co thé
thfiy réng, tat ca cac mau xanthan déu bét dau bi nhiét phan
& nhiét d6 tuong ddi thip, tbc do nhiét phan nhanh chong
tang 1én lam cho khdi lwong mau giam. Qua trinh nay giam
cham lai khi nhiét do tiép tuc ting 1én. Sau khi chiéu xa,
tinh bén nhiét cua xanthan giam manh. Téc do phan huy
do nhiét cta xanthan chiéu xa liéu 150 kGy la 16n nhét, va
khdi Iwong xanthan chiéu xa con lai sau nhiét phan nhanh
chong giam xudng ngay ¢ nhiét do khoang 120°C (duong
d6 gach), trong khi xanthan khong chiéu xa méi chi bi phan
huy rat it va van con khoang 20% & nhiét 6 200°C (duong
xanh). Diéu nay ching t6 xanthan da bi phan hity thanh cac
phan doan ngan hon vi tinh bén nhiét kém hon nhiéu.

Mot sé nghién ciru gan day ciing cho thiy tinh bén nhiét
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ctia xanthan giam manh khi chiéu xa du c6 su khac biét
dang ké vé tinh bén nhiét cua xanthan ban dau [11]. Diéu
nay 1a do cic miu xanthan cua ho khong giéng nhu san
pham thuong mai trong nghién ctru nay. Panh gia sy thay
d6i ddc tinh céu tric ciia xanthan khi xir Iy chiéu xa dung
dich xanthan trén ngudn Co-60, Li va cs ciing di chi 15
su suy giam KLPT cta xanthan trong khi cu tric ctia né
dudng nhu khong bi anh huong nhu chi ra boi két qua phan
tich ph6 hong ngoai FTIR va XRD [4].

Anh hwéng ciia chiéu xa dén tinh bim dinh ciia

xanthan
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i
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-
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= = sau trang nuéc
< l I
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Liéu chiéu xa (kGy)

Hinh 3. Khd nang bam dinh trén tim mica clia dung dich
xanthan 0,5%.

Két qua trén hinh 3 cho thiy, kha ning bam dinh trén
bé mait mica dién tich 100 ¢cm? cua cac dung dich xanthan
chiéu xa phu thudc vao liéu chiéu xa. Khi lidu chiéu xa tang,
kha ning bam dinh trén tim mica cta dung dich xanthan
giam, cu thé tir 2,14 g cta xanthan ban dau xudng 1,32 g
v6i xanthan chiéu xa liéu 25 kGy. Khéi lugng bam dinh ciia
xanthan chiéu xa ¢ lidu chiéu cao giam manh va chi con
khoang 0,03 g ddi v&i dung dich xanthan chiéu xa liéu trén
100 kGy, mac du van quan sat dugc mot luong mau rat nho
bam trén bé mit tim mica. Két qua phén tich ciing cho thay
lwong chét bam dinh tiép tuc giam xudng khi nhing nudc,
nghia }é ¢6 thé bi rira troi do nuwée mua khi ap dung trong
thue te.

Két luan

X ly chiéu xa lam KLPT va do nhét ctia xanthan giam
manh. T cac két qua thu duogc, ¢ thé tao dugc cac san
pham xanthan cit mach c6 kha niang hoa tan tét trong nudc,
¢6 KLPT trong khoang nhit dinh cho tmg dung thyc tién
tir san phim thuong mai bang cach chiu xa vdi liéu chiéu
tuong tng. Két qua phan tich ciing cho thiy, chiéu xa da anh
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huong dang ké dén tinh bén nhiét va kha niang bam dinh cua
xanthan. Cac phan doan xanthan chiéu xa véi tinh tan cai
thién va tinh bam dinh tot c6 thé sir dung lam chat két dinh
dé giam ria tréi cua hoa chét bao vé thuc vat sau khi phun.

LO1 CAM ON

Nhoém nghién ctru chan thanh cam on Bo Khoa hoc va
Cong nghé da hd trg kinh phi thong qua dé tai nghién ctru
ma s6 PTDL.19/16.
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Nghién ciru anh hwong cua nhiét do va toc do
dong khi den tinh chat 16p phu nhya PA11 bao vé
kim loai ché tao bang phwong phap tang soi

Twong Thi Nguyét Anh’, Tran Hung Thuin, Nguyén Thu Trang, Thai Thi Xuin Trang, Uong Vin Vuong
Trung tam Cong nghé Vit liéu, Vién Ung dung Cong nghé
Ngay nhén bai 1/11/2017; ngay chuyén phan bién 6/11/2017; ngay nhan phan bién 13/12/2017; ngay chép nhan dang 20/12/2017

Tom tit:

Trong nhitng nim gin diy, phwong phap phi nhua nhiét déo bing k¥ thuit ting sdi dwoc chi y nhiéu do dwoe
danh gia l1a than thién v6i méi trudng, thuin loi trong viéc tao 16p phi tinh nang cao cho cac san phim ky thuit c6
hinh dang phirc tap. Trong nghién ctru nay, lop phu Polyamit 11 (PA11) bao vé be mit thép CT3 dugc ché tao bang
phuong phap phii nhya ting 501, ciac danh gia Ve anh huo’ng ciia mdt s6 théng so cong nghé co ban nhw nhigt do dot
néng mau, thoi gian nhiing miu, toc do dong cap khi dén tinh chit dac trung cua l6p phu nhw do day, d9 nham, kha
ning bao vé chdng in mon kim loai di dwgc khio sit. Két qua cho thiy, nhiét d9 ciia mau thép truée khi phii nhya
nam trong khoang 220-350°C 1a phu hop ddi véi viée ché tao 16p phii bing nhwa PA11. Cac miu thép dwoc dot néng
trong khoang nhiét d9 trén déu dat d9 day 16p phii tdi da trong khoang thoi gian 12-15 gidy, trong d6 miu thép cb
nhiét Ao dét nong & 250°C véi thoi gian nhiing trong 12 gidy cho d day 16p phit dong déu. Toc do dong cap khi toi
wu cho méu thép c6 nhiét dp dot néng & 250°C 1a 0,04 m/s. Tién hanh thir nghiém va danh gia kha nang bio vé chéng
an mon cua cac lép phu bang phuong phap phun mi mudi trong thoi gian 120 gio' cho thay, 16p phu nhua PA11 ché
tao bang phuwong phap tang s0i giir dwge d§ 6n dinh va cho kha nang bao phi, bdo vé kim loai tot.

Keywords: An mon, I6p phii, nhwa nhiét déo, polyamit PAI11, tdng A
Chi s6 phan logi: 2.5

s6i. Khi cac hat bot bam 1én bé mat mau kim loai nho nhiét
o san s& chay ra, tao 1én 16p pht bao boc vt liéu. Lép phu
nay dugc hinh thanh mét cach rat nhanh chong va dong déu.
Sau khi mau vit liéu duoc dua ra khoi budng phi, luong
nhiét van du dé hoan thién 16p phu cubi cing. Néu nhiét
con du qua 16n, can 1am mat mau vat lidu trude khi tién
hanh kiém tra, danh gia. So véi cac 16p phu truyén thong,
16p phu nhya nhiét déo cho thdy wu diém rat 16n vé d6 dong
déu cua 16p phi, giam gia thanh san pham, loai bo viée sur
dung dung moéi hitu co doc hai, kiém soat tbt thiét bi ciing
nhu qua trinh van hanh thiét bi, giam chi phi nhan cong, bot
nhua da dugc lam kho trudce khi dua vao thiét bi nén c6 thé
tai stir dung nhiéu 1an. Ngoai ra, 16p phu nhya nhiét déo con
¢6 wu diém khac nhu c¢6 d6 bén maéi truong cao, ting kha
nang chéng an mon, cach dién, d& lam sach, nhiéu mau sic
khac nhau, loai bo viéc chdy nho giot, xé dich va cé bong
khi trén 16p phii thanh pham.

Pat van de

Hién nay, cac van dé lién quan t6i moi truong noi chung
va su can thiét phai cit giam ham luong cac hop chat hitu
co bay hoi néi riéng dang nhan dugc sw quan tam ngay cang
16n, dan t6i quan diém chung vé viéc ting cuong st dung
cac loai 16p phu bot bao v¢ kim loai thay cho céac 16p phu
truyén thong [1, 2]. Xu hudéng nay da va dang huéng cong
nghé son phu sap xép lai trat ty ctia cac k¥ thuat hién co,
chu trong vao cac ky thuat tao 16p phu than thién véi moi
truong, trong do 16p phu nhya nhiét déo bang phuong phap
tang soi dang gay dugc su cha ¥ nhd nhimg vu diém von co.

Phuong phap ting s6i phu nhwa nhiét déo dua trén
nguyén 1y vé kha ning nong chay ctia nhwa nhiét déo, k¥
thuat nay kha don gian nhung mang lai hiéu qua rat 1on. Bot
nhya nhiét déo tr¢ thanh *“dung dich s6i” bang cach thoi
khong khi tir dudi day thiét bi thong qua dia khuéch tan,

trong d6 bot nhua da dugc séiy kho trude khi duoc dua vao
thiét bi dé tao “so6i”. Khi khong khi di vao, thé tich budng
chura bot nhya tang khoang 30% so véi ban dau va bé mat
trong nhu dang “s6i”. Mau vat liéu kim loai can phu duogc
nung nong trong 10 nung dén khoang nhiét d6 nong chay cua
nguyén lidu nhua va sau d6 nhung vao trong thiét bi ting

‘Tac gia lién hé: Emal: nguyetanhk28@gmail.com
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L6p phu nhya nhiét déo thong thuong c6 do day nam
trong khoang 300-2000 wm va phu thudc vao hai yeu t6
chinh cta qué trinh ting s6i: Nhiét d6 dot nong ciia mau kim
loai trudc khi phu va thoi gian nhing trong hé thiét bi tang
s0i [1-6]. Do d6, viéc nghién ciru hai yéu t6 nay 14 can thiét
d6i v6i mdi qué trinh phii nhya va phu hop voi tung loai
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Preparation and properties
of PA11 powder coating on metal
using the fluidized bed method
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Abstract:

In recent years, plastic powder coating using the
fluidized bed method has gained a great deal of attention
due to its excellent performance and environmental
friendliness. It has been widely used in the field of metal
coating, especially in the protective film for metal-based
products. In this study, we present the preparation and
properties of PA11 coating layers on steel manufactured
by the fluidized bed method at different preheat
temperatures (220, 250, 350°C) and dipping times (4-
20s). The results showed that coating thickness increases
with dipping time. A high speed of polymer deposition
was observed occurred in the first few seconds of the
coating process and reached a maximum coating
thickness. The results also showed the coating thickness
increased in accordance with the pre-heat temperature.
The surface of coated specimen (preheated at 250°C) with
different airflow rates was evaluated by the roughness
measurement. The anticorrosion of the PA11 coatings at
the dipping times of 5-15 seconds was examined using
the salt spray test.

Keywords: Anticorrosion, fluidized bed, plastic coating,
polyamide PAll, powder coating.

Classification number: 2.5

vat li€u thir nghiém. Bén canh do, tde do dong khi ciing la
mdt yéu té c6 anh hudng 16n tdi viée ché tao 16p mang nhya
nhiét déo nay ciing nhu d6 ddng déu va kha ning bao vé kim
loai cua 16p mang khoi tdc dong cua moi truong xam thuc.

Mot sb loai nhua nhiét déo st dung cho qua trinh phu
bang phwong phap tang s6i nhu polyetylen, polyamit. .. img
dung trén cac vat li¢u nén nhu kim loai, gém su, thuy tinh,
trong d6 kim loai 1a déi twong chinh duoc sir dung trong
phuong phap nay.

Trong cac loai nhya polyamit trén thi truong, PA11 duoc
st dung nhiéu hon do d6 nhdt cua loai nhya nay kha thap,
tao ra 16p phu rat bén, cing, c6 kha nang chong xudc, nut
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gdy, cho san pham c6 bé mit bong, dep. Lop phu tu nhya
PA11 c6 kha ning khang dung moi va hoa chit rat tét, bén
v6i moi truong, do d6 duge ing dung trong nhiéu linh vuc
clia cong nghiép ciing nhu doi séng, dic biét hién nay 16p
phu nay da va dang budce dau dugc ing dung trong bao vé
kim loai khoi tac dong ctia moi truong cd kha nang an mon
cao nhu méi trudng nude bién [1, 5, 7]. Trong bai béo nay,
ching toi sir dung nhya nhiét déo polyamit PA11 dé tao ra
16p phu bao vé bé mat cho thép cacbon va nghién ctru anh
huong ciia cac théng sb: Nhiét o va thoi gian nhing phu
dén do day mang phu va danh gia so bo kha ning bao vé
kim loai trong méi trudng dn mon.

Vat liéu va phucng phap nghién ciiu

Vit li¢u

Vit liéu nén: Thép CT3 c6 kich thudc cac miu 1a 10 x
40 x 5 (xuat xat LB Nga). Trudc khi dua vao thu nghiém,

cac mau thép dugc 1am sach diu m& va tay gi trén bé mat
(TCVN 8790).

Vit liéu ché tao 16p phi: Nhya PA11 ¢ dang bot véi kich
thude hat 100-130 pwm, nhiét d¢ nong chay 190°C (xuat xir
My).

Phuwong phap

Tinh chat 16p pht nhua nhiét déo dugc thir nghiém
va danh gia theo cac tiéu chuan: P9 day 16p phu (TCVN
9760:2013), d6 nham bé mat (TCVN 5120:2007), thu
nghiém mu mudi (ASTM B117).

Thiét ké hé thiét bi va quy trinh phii nhwa PA11 lén bé
mdt kim logi

Phurong phdp tang séi: CAu tao hé thiét bi tang so6i co 3
phén chinh, bao gom: Thiét bi cap khi, thi€t bi tang s6i, thiét
bi diéu khién (hinh 1).

1: Thiet bi cﬁp lchi

2: bong ho do ap suat khi
3: Van khi

4: Buong chira khi

5: Bia chia khi

6: Buong clura hat nlura X
7: Hat nhira 13 "
8: True X cia thiét bi diéu khién
9: Bong co bude

10: Truc Z cua déng co

11: Bdng co quay %] .
12: Méc gin mau ;}){;{;:‘ e 6
13: Bang dieu khién dién tor !:7' y

14: Mau vat liéu phu

Hinh 1. So db hé thiét bj phii nhya tang sbi.
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_Qua trinh phu nhya PA1l duoc thuc hién nhu sau: Céc
mau thép sau khi duoc xtr ly va 1am sach bé mit dugc dot
nong trong 16 dot H¢ thlet bi tang s6i dwoc cai dat thong 5O
trén h¢ di€u khién bao gdm: Hanh trinh di chuyen toc do di
chuyen thoi gian quay... M6 van khi trén thiét bi cap khi,
diéu chinh toc d6 dong kh1 dua vao thg)ng qua dong ho do
dén khi nhua trong buéng chtra “s6i” on dinh. Sau khi dat
nhiét dg thich hop cac mau duge dua ra khoi 10 dbt, giit ¢b
dinh trén moc gan mau va di chuyen vao buong phu nhya
ctia thiét bi tang s01. Thoi gian phu nhya PA11 cho céc mau
thép dugc cai dat va diéu khién trén bang diéu khién dién
tu. Mau thép sau thoi glan phu dugc dua ra ngoal lam mat
va tién hanh cac danh gia bé mit ciing nhu danh gia 16p pha
thu duoc.

Két qua va thao luan

Anh hwong cua qua trinh dét néng mau thép va thoi
gian nhung den d¢ day lop phii

Bién thién nhiét @ ciia mau thép theo thoi gian:

Nhiét d6 mau thép trudc khi dwa vao budng phu 1a mot
trong nhitng yéu té chinh anh huéng t6i sy phan bd do day
va do dong déu ciia mang phi. Do do6 viéc xac dinh diém
nhiét d6 d6t nong mau thép phi hop 1a yéu cau can thiét khi
nghién ciru phu nhya PA11 bang phuong phap tang soi.

Do khong khi trong 1o dbt thuong dat nhiét d§ cao kha
nhanh, nhanh hon so v&i phén vat liéu kim loai can phu. Do
d6 dé xac dinh cac diéu kién t6i uu cho qua trinh van hanh
hé thiét bi phu tang soi can xac dinh dudng lién hé giira cac
yéu tb thoi gian, nhiét do cta qua trinh phii. Hinh 2 biéu
dién qua trinh ting nhiét khi dot nong trong 10 va qua trinh
giam nhiét sau khi dwa ra khoi 16 nung ctia mau thép.

400

350
300
250
200

Nhiét d§, °C

150
100
50

0 L L L L .
0 10 20 30 40 50 60

Thoi gian d6t trong 16 va qua trinh 1am mat, phit

Hinh 2. Nhiét d6 mau thép theo thoi gian dét néng trong 10 va
qua trinh giam nhiét sau khi dua ra khéi lo.

Tir dd thi nhan thiy, dudng bién thién nhiét d6 cia mau
thép & cac nhiét do déu co dang tuong tu nhau va déu dat
dugc nhiét dd mong mudn sau thoi gian 30 phut dbt nong.
Sau 2 phiit dwa ra khoi 10, nhiét d6 cac mau déu giam khoang
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30°C so véi nhiét d6 ban dau (220-350°). Do d6, khi phu
nhua nhiét déo 1én bé mit mau thép can tinh toan, lua chon
khoang nhiét do phu hop vdi loai nhya st dung, tir d6 lam
cin cir dé tinh toan va thiét ké khoang thoi gian thich hop
cling nhu quing dudng di cia mau tir 10 ddt toi budng phu.
Nhiét do noéng chay cua vat li¢u nhya PA11 1a 190°C, do do
lIua chon ba nhiét do phu hop cho cac thi nghiém tiép theo
1a 220, 250 va 350°C. Cac nhiét d§ nay déu cao hon so véi
khoang nhiét do néng chay ciia nhyra PA11 it nhat 1a 30°C
nham lam giam do chay nhét cua vat liéu, giap qué trinh
hinh thanh mang bao phu bé mit kim loai dién ra thuan loi.

Anh hwéng cua thoi gian nhiing:

Qué trinh nhung lién quan dén sy chuyén pha cta vat
lidu polyme phi1 1én bé mit kim loai. Mot sé thong sb co anh
huéng t6i qua trinh nhing trong phuong phap ting sbi bao
gdém: Thoi gian nhung, chuyén dong nhung trong hé chuyén
dong, luc tac dung ngang doc, chuyén dong cua bot nhya.

Trong phan nay, d nghién ctru anh hudng cia nhiét do
dbt néng trudc ciia mau thép t6i do day mang PA11 theo
thoi gian nhung khac nhau. Mau thép CT3 duoc dbt nong &
cac nhiét do 220, 250 va 350°C trong thoi gian 30 phut va
thoi gian di tir 16 d6t t6i budng phi 1a 15 gidy dé it ton hao
nhiét nhat.
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Hinh 3. Do thj do day mang phi theo thoi gian nhiing & cac
nhiét do dét néng mau thép khac nhau.

Do thi hinh 3 biéu dién do day mang phu PA11 thu duoc
& cac nhiét 6 dt nong khac nhau theo thoi gian nhung. Do
day 16p phu polyme trén bé mat mau thép phu hop voi dir
lidu trong cac bai bao di cong bd [8-11]. Thoi gian dau, sau
khi nhing miu thép vao hé thiét bi phi (dudi 6 gidy), toc do
hinh thanh mang rt nhanh. Sau d6, trong khoang 6-12 gidy
tiép theo tc do hinh thanh mang cham dan, nguyén nhéan
l1a do viéc 16p polyme hinh thanh truéc d6 da dong vai tro
1a 16p cach nhiét, dong thoi nhiét do trén bé mat mau thép
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cling da giam di dang ké. Sau thoi gian 15 gidy nhing trong
hé phu, d6 day mang khong tang 1én & cd ba nhict do da thu
nghiém, didu nay dugc giai thich 1a do nhiét ning trén bé
miat mau lic nay da khong con du cung cip dé 1am nong
chay céc hat bot nhya bam trén bé mat mau phu. Tir hinh 4
¢6 thé thy, d6 day mang phu tdi da ¢ nhiét 6 350°C khong
¢6 su khac biét qua 1on so voi mau ¢ 250°C nhung lai 16n
hon kha nhiéu so v6i mau & 220°C.

Quan sat 16p mang phu dbi v6i mau thép dugc dét nong
& 350°C cho thrfly, cac mau déu c6 mau ¢dm hon so véi mau
bot ban dau ciing nhu so véi hai mau thép duoc phu ¢ nhiét
d6 220 va 250°C (hinh 4). Hién tugng nay ching to nhiét do
ctia mau thép di vuot qua nhiét do nong chay cua nhua va
lam nhya phan hily mot phan khi tiép xtc truc tiép voi bé
mat kim loai. V&i mau thép dwoc phu ¢ nhiét d 220°, xudt
hién mot s6 hat bot khong néng chay trén bé mat khi thoi
gian nhing vuot qua 12 gidy, cho thay lugng nhiét tir mau
lac nay da khong con du cung cip dé lam néng chay 16p
polyme phu bén ngoai.

250°C 350°C

220°C

Hinh 4. Hinh anh thyc t&€ cac mau kim loai phii bot PA11 bing
phuang phap tang sbi & cac nhiét do: 220, 250 va 350°C.

Xac dinh do day tai it nhit 4 diém trén mdi miu va tinh
ty sb gitra d6 day mang 16n nhat/do day mang nho nhat. Két
qua cho thiy, thoi gian nhiing dudi 15 gidy dbi véi cac mau
thép duoc d6t nong & nhiét do 250 va 350°C, dudi 10 gidy
d6i voi miu dét néng & 220°C, d6 day mang tai cac vi tri
khac nhau trén mdi mau co su khac biét kha nho, chung t6
mau thép da duoc bao phu kha dong déu va su khac biét nay
duoc chép nhén theo mot sb nghién cuu da dugc cong bd [9,
10]. Trong khi do, céc thoi gian nhing trén 15 gidy ddi voi
méu d6t néng & nhiét do 250 va 350°C va trén 10 gidy véi
mau ddt nong & 220°C, sy khac biét vé do day cac vi tri do
dugc kha lon va tang nhanh khi thoi gian nhiing phu ting
(hinh 5).
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Hinh 5. D6 thj ty s6 do day mang I6n nhat/nhé nhat cla cac
miu mang PA11 thu dugc theo thoi gian nhing ¢ cic nhiét do
khac nhau.

Céc két qua trén cho thdy, mau thép duoc ddt néng &
nhiét @6 250°C va thoi gian nhiing dudi 15 gidy cho 16p phu
¢6 do day thich hop va do déng déu cao, do d6 cac diéu kién
nay duoc sir dung dé tién hanh cac thir nghiém tiép theo.

Anh hwéng ciia thoi gian, téc dp dong khi dén dé nhiam
ciia mang phii

Do nham cua bé mit 16p phu trén kim loai ciing 1a mot
yéu t 6 anh hudng 16n téi kha ning bao vé cua 16p phu [1,
6]. Khi tiép xtc voi cac moi truong dién ly, cac khuyét tat
hay céc vi tri 16i 16m trén bé mit mang 1a noi tép trung cia
cac fon gdy dn mon va rat ngin duong di cua cac ion nay
t6i ranh gidi phan chia gitra 16p phu/bé mit kim loai va ddy
nhanh qua trinh pha hiy kim loai [12].

hinh 6 biéu dién d6 nham trung binh cta cac 16p phu
PA11 dugc ché tao & 250°C theo thoi gian nhing tir 3-15
gidy véi cac toc do dong khi khac nhau: 0,02; 0,04 va 0,06
m/s. Nhan thdy ¢ thoi gian nhing dudi 5 gidy, d6 nham
trung binh cta cac 16p phu kha thap. Tuy nhién, khi thoi
gian nhung ting 1én, chi c6 miu dugc pha véi toe do dong
khi 0,04 m/s cho d6 nham trung binh bé mat kha déng déu,
con mau thi nghiém véi hai tde do dong khi 0,02 va 0,06 m/s
c6 d6 nham bé mat tang 1én rat nhanh, dic biét 1a & tbe do
dong khi 0,06 m/s. Két qua nay co6 thé dwoc giai thich nhu
sau: V&i mau duoc phu ¢ toe do dong khi & 0,02 m/s, do tde
d6 cac hat nhya bam trén bé mat thép kha cham nén khi thoi
gian nhiing mau thép cang 16n, nhiét luong téa ra qua 16p
nhya hinh thanh trude d6 da giam dang ké va khong con di
dé lam noéng chay cac hat nhya bam vao bé mat thép. Trong
khi d6 véi toe do dong 0,06 m/s, tc dd hat nhya 1én bé mat
tam thép lai qua nhanh din t6i viéc khong du thoi gian cho
tat ca cac hat nhwa bam vao bé mit thép kip nong chay ciing
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Hinh 6. D6 thi do nham cac mAu I6p phii PA11 ché tao & 250°C
theo thoi gian nhing & cac téc do dong khi: 0,02; 0,04; 0,06 m/s.

truyén nhiét luong cho cac 16p nhya tiép theo bam dinh 1én
bé mit. Chinh su nong chay khong hoan toan cta cic hat
nhua bam trén bé mit thép s€ lam cho d§ nham bé mit cua
mau thép duge phu nhya ting.

Thir nghiém kha nang bdo vé kim logi

Kiém tra kha ning bao vé kim loai cta 16p phu trong
diéu kién thyc té bang phuong phap mi mubi. Cac mau thép
pht PA11 ché tao & nhiét do 250°C, thoi gian nhing la 5
gidy, 10 gidy, 12 gidy va 15 gidy duoc dit trong ti mi mudbi
(hinh 7).

(@) (b) © (d)

Hinh 7. Hinh anh sau 120 gio thif nghiém mu mudi cic miu
thép phid PA11 ché tao 6 nhiét d§ 250°C trong thoi gian nhing:
(a) 5 giay, (b) 10 giay, (c) 12 gidy, (d) 15 giay.

Céac mau duoc dua vao trong moi truong tiép xtc véi
dung dich NaCl véi thoi gian thir nghiém lién tuc 120 gio.
Hét thoi gian thir nghiém theo tiéu chuan cua phép do, cac
mau déu khong co hién tuong dung dich dién ly ngdm qua
mang, bé mit mau khong thay xuét hién diém gi nao, ching
to kha nang bao v¢ kim loai trong moi 'mr(‘)'ng dién ly cua lop
mang PA11 ché tao bang phuong phap tang soi c6 thé dap
{mg duoc diéu kién lam viéc thyc té.

Keét luan

Nhiét d6 thich hop cho phii nhya nhiét déo PA11 1én bé
mit thép CT3 12 220, 250 va 350°C, mau dugc phil nhya sau
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khi dura ra khoi 10 nung trong khoang thoi gian 5-10 gidy dé
dam bao qué trinh mat nhiét ra ngoai khong khi 1a nho nhat.

Thoi gian dat do day tdi da dbi v&i cac miu & ca ba nhiét
do6 trén 1a tir 12-15 gidy. Trong d6, do day mang tdi da cia
16p phui ché tao & 250 va 350°C twong duong nhau va cao
hon so v&i 16p phi ché tao & 220°C. Khao sét ty s6 do day
mang cao nhat/dd day thdp nhat cho thay, thoi gian nhing
dudi 10 gidy ¢ 220°C va dudi 15 giay ¢ 250°C va 350°C la
phu hop.

Khao sat anh huong cua toc d6 dong khi tdi do nham bé
mit trung binh cua cac mdu mang PA11 trén bé mat thép
CT3 ché tao & 250°C cho thay, toc do dong 0,04 m/s 1a phu
hop cho ché tao cac 16p phu véi bé mat dong déu va bao vé
tt cho kim loai.

DPéanh gid kha ning bao vé kim loai trong moi trudng gia
lap bang phuong phép thir nghiém mu mudi cho thiy, mau
thép phu nhya PA11 bang phuong phap tang sbi bén viing
v6i moi truong tiép xic lién tuc v6i dung dich chét dign ly.
Sau 120 gio thir nghiém, bé mat 16p phu khong co nhiéu
thay ddi, dung dich dién ly chua ngdm qua mang, sy an mon
chua xay ra.
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Tom tit:

Pip dwoc xay dung dé ngin nwéc cho cac cong trinh thily dién va ho chira thiiy loi. Theo théng ké ciia Hi Pap 16m
(ICOLD) cho 900 truwdng hop hw héng dap trén toan thé giéi (trir Trung Qudc) thi 66% truwdng hop xay ra véi dap
dét, trong do gin mét nira (46%) sé hw héng 1a do x6i mon ngim trong than va nén dap. Mic du trén cac dip cé cac
hé thong quan tric, tir loai ding k§ thuit truyén thong nhw 6ng piezo dén cac ky thuit hién dai dung cam bién ap
suét, dién tro va nhiét d... Tuy nhién, hiu hét cac truwong hop ro ri lai dwge phat hién bing quan sat trye tiép do
hién twong ro ri ban dau thwong xay ra & pham vi kha hep so v6i tim kiém soat ciia lwéi quan tric. Khi phat hién
hién twong thim rd, bén canh quan tric dién tién ciia lwu lrong thAm va mire dd tai theo bun cat ciia dong ro thi
danh gia d9 thAm hay dd din thiiy lue ctia viing tham ro va dién tién ciia cAc thong s6 nay theo thoi gian la yéu ciu
thue té giip danh gia anh hwéng cia hién twong ro dén an toan cia dap. K§ thuit danh diu 1a phwong phap khao
sat trén thuc dia cho phép xac dinh thoi gian di chuyén, téc d9 di chuyén cia dong ro, d9 din thity Iwc va thé tich
ciia viing ¢6 dong thim ro qua dép, 12 nhirng théng sb thiy dong hoc quan trong ciia hién twong ro ri.

Bai bo trinh bay nhiing két qua buéc dau thir nghi¢m tng dung k§ thuit danh diu dé dinh vi 16i vao cia dong ro
¢ mai thwong Iru (phia hd), xac dinh thoi gian di chuyén, van téc thAm trung binh, d9 din thiy luc va thé tich bio
hoa nwée ciia viing ¢é dong tham ro qua than dap thiy dién HT.

Tir khéa: Panh diu, dap, dé dén thity lwe, ho, ro vi, tham, thiy dién.
Chi s6 phén loai: 2.7

t6i sur ¢ (46% su ¢b dén tir nguyén nhan x6i mon bén trong
d6i voi dap dat). Qua trinh x6i mon bén trong phat trién qua
nhiéu giai doan, bit dau tir nhitng dong tham tap trung rat
nho 1am céc hat roi khoi lién két va bi tai di boi dong chay.
Qua trinh nay tiép dién lam thay ddi phan bd cip hat, tao ra
nhitng viing c6 d6 rdng 16n va hinh thanh dong chay trong
dﬁp Giai doan sau thudng dién tién nhanh hon giai doan
dau, tao ra nguy co pha huy lon [1-5]. Méac du tren dap co
cac he théng quan tric, tir loai dung k§ thuét truyén thong
nhu dng piezo dén cac ky thuat hién dai ding cam bién ap
sut, dién tré va nhiét do; tuy nhién hau hét cac truong hop
1o ri lai dugc phat hién b?mg quan sat truc tiép do hién tugng

- £ N
Datvan de

Pap 1a t6 hop cong trinh dugc xay dung dé ngan nudc
cho céc cong trinh thuy dién va ho chira thity lgi. Theo loai
vat liéu xdy dung, c6 nhiéu loai dap nhu dap dat, dap da, dap
bé tong... trong d6 phd bién nhét 1a dap dat. Pap dat dugc
xdy dung chu yéu bang vat liéu dat sin co tai dia phuong,
gia thanh xay dung thap, bén va chiu tac dong ctia dong dat,
nén rét phd bién trong cac cong trinh thuy dién va thuy loi.
Céac dic diém hoat dong cua dap d4t 1a ludn co dong tham
qua than va nén dap. Cu tao chinh ctia dap dat gom than
dap, hé thdng chong thdm (tudong 151, tudng nghiéng, san
trudce), hé théng thoat nudc, hé théng bao v¢ mai dap, hé

thng quan tric va canh bao.

Dong tham bt thuong xay ra c6 thé 1am x6i mon vat liéu
bén trong than hodc nén déap la nguyén nhan chinh gy ra su
¢b pha hity dap. Theo bao cao thong ké ciia ICOLD [1], trén
75% dap xay ra hién tuong ro ri, trong d6 khoang 30% dan

‘Tac gia lién hé: Email: quangnh@canti.vn

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(3) 3.2018

10 ri ban dau thudng xay ra & pham vi kha hep va quy mo
rat nho so voi tim kiém soat cua ludi quan tric [2, 3]. Khi
phat hién hién tuong thdm r0, bén canh quan trac dién tién
cua luu luong tham va murc d9 tai theo bun cat cla dong ro,
cac yéu tb va thong sb dic trung cho dong va ving thim ro
cling rat can duoc danh gia theo thoi gian. Cac thong sé do
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Abstract:

Dam is a construction work to store water in hydropower
and irrigation reservoirs. Statistical reports on 900
cases of dam failures in the world (except China) of the
International Commission on Large Dams showed that
66% of the failures occurred in earthen dams, in which
almost a half (46%) was due to internal erosion [1].
Although the monitoring systems were installed on the
dams, from traditional techniques like using piezo tubes
to modern techniques like using pressure, resistance,
and temperature sensors, most of the leak cases were
discovered by direct observation because the initial
leakage occurred in relatively narrow range compared
with the control of the monitoring network. When the
percolation leakage is founded, besides monitoring the
progress of seepage flow by the measurement of flowrate
and sediment load, the parameters such as permeability
or hydraulic conductivity of the leakage and infiltration
progresses over time are actually requirements to
help assess the impact of the leakage phenomenon to
the safety of the dam. Tracer technique as a survey
method in the field allows determining such important
parameters as hydraulic conductivity and volume of the
zone with leakage through the dam to characterize the
hydrodynamics of the leakage.

This paper presents the preliminary results of tracer
technique applications to locate the leak point in the
reservoir; to determine the transit time, permeability
velocity, hydraulic conductivity, and water saturated
volume of leakage zone through the HT dam.

Keywords: Dam, hydraulic conductivity, hydropower,
leakage, permeability, reservoir, tracer.

Classification number: 2.7
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bao gom thoi gian di chuyén, d6 tham hay d¢ din thuy lyc
ctia ving tham ro, udc luong thé tich ving ro tip trung va
dién tién cua cac thong s nay theo thoi gian 1a yéu cau thuc
té gitip danh g1a anh hu’ong cta hién tuong ro dén an toan
ctia dap va chuén bi ké hoach khéc phuc [2, 5].

Qua trinh 1o ri dap lac dau xay ra kha cham chap va quy
mo nho nén can dugc phat hién som va theo doi thuong
xuyén dién tién dé phong ngira hay khic phuc. Cac théng
ké vé su cb dap cho thiy nguyén nhan chu yéu 1a thiéu cac
phuong tién k¥ thuat thich hop dé phat hién, theo doi, danh
gia mirc do phat trlen ctia dong thim tap trung trong than
va nén dap Mot sb phuong phap duoc dé xuat gan day bao
gom hé thdng quan tric bang dién tro dét, phuong phap dién
thé tu nhién, phuong phap do ap luc khe rong, phwong phap
xac dinh dong thim tap trung bang dién tir tan s thap. ..
[3]. Cac phuong phéap nay déu c6 nhimng uu thé nhat dinh va
thuong c6 xu hudng hinh anh héa ving thim trong than va
nén dap. Piém yéu chung cua cac phuong phap nay 1a cho
céc tin hiéu gian tiép vé dong tham va ving thim tap trung.
Do phan giai khong gian ciing nhu d6 nhay ddi véi dong
thim con rat han ché, do d6 cac két qua khong cho biét ban
chat vat Iy vé thuy dong hoc ciing nhu kho dap tng duogc
muc dich phét hién sém va theo ddi cac dién tién theo thoi
gian xdy ra mot cach cham chap.

K¥ thuat danh ddu 1a phuong phap khao sat trén thuc
dia sir dung cac chi thi dua vao thanh phan nudc tham qua
dap dé theo ddu dong ro. Chét danh diu c6 thé & dang hop
chét tan trong nudc (nhu mubi NaCl, Ethanol, Fluorinated
Benzow Acids, khi SF...), cac chét chi thi mau, cac chat
gin dong vi phong Xa (nhlr I-131, Tc-99m, H-3...) hay cac
hat ran. Nhitng y€u to can quan tam khi lya chon chat danh
dau thich hop bao gém kha ning bi hap phu vao trong dat,
kha ning phat hién bang k¥ thuat hién c6, sy phan huy boi
cac yéu t6 hoa hoc, nhiét d6 va Vi sinh, sy phan ra phong
xa 601 v6i dong vi phong Xa, sy ton tai cua cac chit can tré
hay nong d6 phong cao, yéu t6 anh huong tdi moi truong
va gia thanh.

Céc dic trung quan trong ctia phuong phap ddnh dau
trong khao sat hién tugng ro ri 1a kha nang xac dinh vi tri
diém 1o trong ho, thoi gian di chuyén tir ho t6i diém xudt 19,
qua do tinh toan cac thong s6 vé thoi gian di chuyén trung
binh, d6 dan thuy lyc trung binh, thé tich cta ving thim tap
trung [6-8]. Noi chung, phuwong phap danh ddu khong mai
trong khao sat dia chit thily van va nudc ngam, nhung wu
diém ctia n6 1a kha nang vat ly xac dinh truc tiép cac dac
trung vé qua trinh van dong va khuéch tan cua dong tham
tap trung ciing nhu méi trudng rdng xbp clia ving tham.

Mic di duge biét dén nhu mot cong cu phd bién trong
khao sat dia chat thily van, nudc ngam nhung phuong phap
danh diu trong quan trac hién tugng tham ro qua dap van
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chua duoc sir dung phd bién nhu cong ning cia nd. Ly do
chinh c¢¢ 1€ 1a ban than phuong phap chua dugc chuyén biét
hoa phuc vu muc dich cta viéc quan ly an toan dap.

Dé trién khai tmg dung k¥ thuat danh dau nhu 1a mot
cong cu hitu hiéu, bd sung vao cac phuong phap khao sat
tinh trang ro thim qua dap phuc vu cong tic dam bao an
toan dap, Phong thi nghiém danh diu thuoc Trung tam Ung
dung k¥ thuat hat nhan trong cong nghlep da tién hanh thir
nghiém danh déu khao sat mot sé diém thim ro nho trén
céc dap phu HT va dap PD két hop véi cac phuong phap
mo phong sb va do tir trudng cam tmg. Bai bao nay néu cac
két qua danh dau trén cac dap phu s6 2 va s6 3 cta hd thay
dién HT.

Doi wigng va phueng phap nghién ciu
Déi twong nghién ciru

Déi tugng nghién ctru ap dung k¥ thuat danh dau 1a dap
phu so 2 va dap phu so 3 cua thuy dién HT. Ca 2 dap déu
la dap dat.

Dap phu s6 2 ¢ chiéu cao gan 36 m, chiéu dai dinh dap
215 m, 1a loai dap dong chat. Nam 2013 quan sat thiy su
xuét hién diém thidm uét R2 c6 kich thude 7 m x 3 m ndm
& mat cit No.6, tai cao trinh diém trong tdm vung tham w6t
khoang 595 m (hinh 1). Sy thdm w6t dat mat xuat hién khi
cao trinh muc nudc hd trén 604 m, khong co sé lidu quan
trac vé luu luong tham ro.

Dap phu s6 3 ¢6 chidu dai dinh dap 150 m chia lam 8 mit
¢t (tir No.1 dén No.8), chidu cao tir dinh Xuéng nén dat ty
nhién khoang 50 m. Nam 2011 phat hién diém ro R3 phia
trén ranh thu nudc vai phai tai mat cit No.7, cao trinh 583
m (hinh 1), khi myc nudce hd dat cao trinh khoang 604 m trg
[én. Luu lugng 1o khong 16n, chi du thAm u6t dat mat. Nam
2013, hién tugng ro ri tai vi tri nay tang Ién vé luu lugng,
ddng thoi xudt hién thém 2 vi tri ro thdm uwdt R4 va RS gan
d6. Sé lidu quan tric muc nude hd va luu luong diém ro R3

Diémrd R2

ey T
b -—
Viinig b thim wét o6 hinhy
dlunhll:dignurhkh g
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Hinh 1. Hinh chup dap phu s6 2, diém ro R2 (trai) va dap phu sé 3, diém ro R3, R4

va R5 (phai).
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ctia dap s6 3 duoc biéu dién trén do thi (hinh 2) cho thiy,
diém ro tir hd ndm & khoang cao trinh myc nudc hd 604 m,
14 cao trinh bat dau quan sat dugc hién tugng ro tham w6t
xuit 16 ¢ ha luu dép.

Can ctr cao trinh xuat hién di€ém ro va cao trinh diém
xuat 19 c6 thé xac dinh day 1a su tham rd qua than dap, ca ¢
dap phu so 2 va so 3.

Muc nwée ho & Iwu lwgng ro tai diém ro R3, dap s6 3
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0,4
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—e—Luwu lweng tai diém ro 604

0,1

Lwu lwong ro (lit/phit)

—o—Muyc nwée hd

603,5
0 10 20 30 40 50 60 70 80

S8 ngay quan tric

Hinh 2. S§ liéu quan trac muc nudc hd va luu lugng ro ri & diém
ro R3, dap phu s6 3. Hai diém tham uét R4 va R5 khong do dugc
luu lugng.

Phwong phap nghién ciru

Phuong phép nghién ciru 1a danh déu nude hd, iy mau
phan tich ndng d6 chit danh déu dé tim ving ro tham trén
ho va xac dinh phan bd ndng d6 chat danh diu theo thoi gian
tai diém ro ¢ ha luu.

Ddnh déu trén ho: Dénh dau trén hd nham muc dich
xéc dinh vi tri 16i vao cua dong rd thim di vao dap dua trén
nguyén 1y pha loang. Khi cao trinh nudc hd dat t6i ngudng
10, chat danh ddu duogc rai doc theo vung nghi c6 thdm trén
hd d6i xing 2 bén giao diém dudng truc tuyén qua diém rd
vé6i chidu doc than dap, gén vO1 mai. Phan
bb ndng d6 chit danh dau trong nude hd
doc theo vung rai chat danh dau dugc
do dinh ky theo thoi gian trong khoang
1-2 h. Biém o dugc x4c dinh 1 diém c6
néng dd chat danh diu cao nhat sau mot
khoang thoi gian khuéch tan.

O cao trinh nudc hd trén 604 m, chat
danh du 1a mubi NaCl chira trong céc
bao nilong c6 duc nhiéu 18, mdi bao khéi
lugng 5 kg dugc tha tai nhiéu diém trén
h6 cach nhau khoang 2 m, ¢d dinh &
d6 sau khoang 1 m, doc theo suon mai
thuong luu, cach mép nudc khoang 1
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m. Mau nuéc hd doc theo vi tri tha mudi duge thu thap
theo thoi gian sau khi tha dé do do dan tai hién truong va
phan tich thanh phan ion CI tai Phong thi nghiém hoa ly
(VILAS-609) ctia Trung tdm Ung dung k¥ thuat hat nhan
trong cong nghiép.

Pdnh ddu lién théng: Panh dau lién thong 1a phuong
phap danh diu thoi gian van chuyén (Transit Time Method)
dugc ép dung dé xac dinh van toc thuc cua nude chuyén
qua khe rdng giira cac hat [9]. Trong thi nghiém nay, chat
danh déu duogc pha vao nudce trén hd tai khu vye da xac dinh
duoc 16i vao cta dong ro va ldy mau quan tric su xudt hién
ctia chung & ving xudt 1 cia diém ro dudi ha luu dap. Két
qua phan tich cho phép biéu dién ndng d6 chit danh dau
xuét hién theo thoi gian C(t) ké tir khi tha chat danh déu.
Trong truong hop ro qua dap, nghiém cua phuong trinh van
chuyén khuéch tin mé ta ndng d6 chét danh dau C(x.t) c6
dang [9]:

X—Vxt o

e 2/Po? (1)

Mg

2,/ ® Doyt

i Trong do, M, (kg) 1a khéi lu’()rr}g chat danh déu ban
dau hoa vao nude ho, ]?OX la h¢ so phan tan :[hﬁy dong
doc theo phuong chuyén dong cia nudc tham (cm),
V_(cm/s) 1 van téc trung binh chay trong khe rong.

Cx,t) =

Thoi gian di chuyén trung binh t dugc tinh dya trén
phan b6 ndng do chat danh dau xac dinh tai diém ro theo
thoi gian C(t), theo cong thuc:

TC(t).t.dt
=2 (2)

TC(t).dt

Trong do, t 1a thoi gian (ngay) tinh tir khi tha chat danh
dau.

Van tdc thuc v, "(m/ngay) ctia dong chdy qua khe rong
dugc ude luong duya trén van tdc di chuyén trung binh v trén
khoang cach giita 16i vao trén hd va viing ro dudi ha luu dap
L (m) va thoi gian di chuyén trung binh T(ngay) boi cong
thirc [6, 7]:

L
V== 3
t

Noi chung, v # v_vi quing duong di thuc cua dong ro
thuong 16n hon khoang cach truc tieép L va 16i vao va ra
ctua dong ro khong phai 1a 1 diém ma la mdt ving c6 dién
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tich. Nhu vay, két qua tinh van tdc di chuyén theo (2) 1a u6c
lwong gid tri thap nhat cua vén toc thuc v cua dong ro qua
khe rong.

Cho dén nay chua c6 cong trinh cong bd nghién ciru sy
khac biét gifta van toc thuc v, va van tdc dich chuyén xac
dinh bang danh dau trong truong hop 10 ri qua déap. Trong
khao sat sy khéc biét van tdc thuc va van tde dich chuyén
do anh hudng cia 2 giéng - giéng bom chit danh dau va
giéng thu hoi, Durnbraun (1967) [10] dua ra cong thirc udc
luong nhu sau:

”d} )

v, =l L+
t 4pa

Trong d6, d 1a duong kinh giéng (cm), p 1a d rdng va
o 14 goc anh huong ciia dong chay tir diém bom chat danh
dau v6i y nghia chit danh déu phén tan theo khoang cach tir
diém bom theo dong chay. Theo Durnbraun, trong trudng
hop giéng gan nhau thi anh hudng 1én su sai khac vé van
tde do béng danh diu va van tdc thuc 13 16n nhét. Vi du
truong hop L=2,5m,d =20 cm, a =2 vap=31% thi v>
v khoang 10%.

Dua trén thoi gian di chuyén trung binh, d6 dan thuy luc
K (cm/s) dugc tinh theo cong thire [11]:

n, (AL)*

K — Q (5)

t Ah

Néu do duoc luu lugng ro Q thi thé tich bdo hoa nude
V., trong vung ro tap trung duoc xac dinh boi cong thure:

Vom = Q{ (6)

Tiét dién bao hoa nuéce S, ving tham rod duoc xéc dinh
tr the tich V,, theo cong thuc:

S = Vbhn/L (7

Thi nghiém danh d4u lién théng dugc tién hanh 2 14n vao
cubi mia mua, cach nhau khoang 25 thang. Lan thtr nhét
vao thang 11/2014 va lan tht hai vao thang 12/2016. Chat
danh diu 12 mudi NaCl duoc dung trong cac bao nilon duc
16, khoang tir 15-20 bao tuy theo d6 dai ciia ving khéo sat,
mdi bao 10 kg (khdi lugng mudi ting 1én dé kéo dai thoi
gian quan tric trén thuc dia) dat doc theo mai dap thuong
lwu xung quanh vi tri diém ro trén ho, dbi xtng véi diém
10 phia ha Iuu qua dinh dap. Mau nudc thdm ro c6 thé tich
300 ml duoc thu thap theo thoi gian tai cac diém ro dé do do
dan tai hién truong va phan tich thanh phan chat danh dau
CI (hinh 3).



s Khoa hoc Ky thuat va Céng nghé

Dign tich xo thim

AR~
. n—a—
Viing bi thim (rin nude)la
1 hinh ghi nhit din tich! .
khnéng 3m x ‘v\ i

Vitri thi muci . i /

20bao (m;ibo

Tour Gulde »

Trong tat ca céc thi nghiém, do dan duoc do bﬁng thiét
bi Hana HI98197 (Nhat Ban), nong d6 CI- dwoc phan tich
bang thiét bi sdc ky ion ICS-1000 cua hing Dionex - USA.
Ngudng phat hién cta quy trinh phén tich dbi véi CI va do
dan 12 0,1 mg/1 va 0,1 microS/cm.

Két qua va thao luan
Xdc dinh diém ré trén ho
BPip phu 56 2:

Chat danh déu dugc tha xudng hd ngay 11/12/2016 doc
theo mai dép trong khoang 50 m, ddi xtmg v&i diém ro ha
lwu. Tuy nhién, do diéu kién thoi tiét x4u nén 10 ngay sau
moi tién hanh 14y mau dot thi nhit va 11 ngay sau lay dot
thir hai. Khoang thoi gian tir khi tha chat danh ddu dén khi
quan tric qua dai, chat danh déu bi pha lodng do khuéch tan,
n6ng d6 chat danh déu va d6 dan do doc theo mai dap giam
vé gia tri phong (gia tri phong + o), do d6 khong phat hién
dugc diém ro trén hd (hinh 4). Dé 1am co s cho cac tinh
toan tiép theo, diém ro dugc gia dinh nim trén duong vudng
gbc voi than dép tai cao trinh 604 m, cach diém 0 xuit 10
ha luu khoang 75 m.

Pdp phu 56 3:

Chat danh dau dugc tha xudng hd ngay 20/12/2016 doc
theo mai dap 40 m, cach mép nudc 1 m. Mau quan tric duoc
thu thap tai ving tha chat danh diu sau khi tha chit danh
ddu 4 h (ngay 20/12) va 25 h (ngay 21/12). Két qua phan
tich ndng d6 chat danh du (CI') va do din cua 2 dot quan
tric dugc biéu dién trén do thi hinh 5.
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Hinh 3. B4 tri tha chat danh dau lién thong & dap phu so 2 (trai) va dap phu s 3 (phai).

Déap phu sé 3

Vi tri thi

3,30 54
3,70 53,5
. 360 53
. T
g 350 525 S
= 4 —a— Cl (20/12/186)
(%)
S 340 52 =
i £ —m-cl(21/12/16)
) -}
5330 515 & —e—Ec(20/12/16)
=z
3,20 51 —m— EC (21/12/16)
3,10 50,5
3,00 50

0 10 20 30 40 50 60
Vi tri (m)

Hinh 4. Sau 10 dén 11 ngay tha chat danh dau, nong do chat
danh dau CI va d¢ dan doc theo mai dap cta dap phu s 2 da
khuéch tan pha loang tré vé gan gia tri phong, do dé khong xac
dinh dugc diém ro trén hd. Gia tri phong ctia do dan va nong do
Cl- la 53,5 uS/cm va 3,60 mg/I.

o
7]

7.0
65
=
2 60
o 55 —e—Cl(20/12/16)
S50 —e—cl (21/12/16)
-]
5 a5 —=— EC(20/12/16)
z
a0 —=— EC(21/12/16)

»
(]

w
=]

] 10 20 30
Vi tri (m)

Hinh 5. Phan bd nong do chat danh dau CI- va d dan doc theo
mai dap cla dap phu s 3 dugc do sau khi tha chat danh dau 4 h
va 25 h. Gia tri phong ctia d¢ din va ndng do CI la 54,0 uS/cm
va 3,60 mg/l.
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Phan bd do dan va néng dd CI- chat danh dau c6 dinh dat
gia tri cyc dai 1a 66 uS/cm va 6,8 mg/l tai vi tri 36 m ké tir
mdc & lan quan tric sau 4 h, va tro vé gia tri phong ¢ lan
quan tric sau 25 h. Nhu vay chat danh dau tap trung & xung
quanh diém ro va sau 25 h thi khuéch tan hét. Tir d6 xac
dinh duoc vi tri trong tam diém ro trén hd cua dap phu s63
& khoang cach 36 m tinh tir mde, tir cao trinh 604 m. Tir két
qua trén, khoang cach L gitra diém ro trén hd va diém ro R3
dudi ha luu dugce xac dinh 1a 94 m.

Két qud dinh dau lién thong

Panh dau lién thong duoc tién hanh 2 1dn vao nim 2014
va 2016.

Bdp phu s6 2:
Tai dap phu s6 2 chi quan sat thiy 1 ving thdm uét,

cl-, dap phusd 2
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o X 500 E
S —— Pd dan 3
EL =+ = Phing di dan nirde rb o E
T 100 E
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dong ro khong chay tap trung thanh dong. Viéc 1dy miu
quan tric duoc thuc hién bé'mg cach tao hod nong trén mat
d4t ving thim u6t dé thu gom mau nudc ro. Cao trinh nude
h6 604 m. Két qua phan tich ciia thi nghiém danh diu thang
11/2014 cho thay nong do CI- ¢6 1 dinh don dat cuc dai 185
mg/l sau 79 ngay tha mudi (hinh 6, trai).

Thi nghiém duogc lap lai vao thang 12/2016 ciling cho
két qua tuong tu, phan bd chat danh diu thong qua nong do
Cl-c6 1 dinh don dat 8,8 mg/l sau 38 ngay tha chat danh diu
(hinh 7, trai). Cac két qua do d6 dan ciing phu hop voi két
qua phan tich CI'. Cao trinh nudc hd trong khoang 604 dén
605 m trong sudt qua trinh quan tric.

Bdp phu s6 3:

Két qua danh déu lién thong tai dap phu sb 3 vao thang
11/2014 phat hén duoc sy xuat hién cua chat danh dau tai ca

cl-, ddp phusd 3

5 —e— R3 (difm ro cu)

—o— R4 (diém ro xuii hifn sau nay)
—&— RS (diém rb xudt hign sau niy)
5 - = = Phéng CI- mwérc ho

Néng dd Cl, mg/l
.

20 30 40
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60 70 80

S6 ngay tir khi thd mudi

Phan bd nong do chat danh dau xuat hién 6 cac diém ro ri clia dap phu sd 2 (trai) va dap phu so 3 (phai) nam 2014.

€, ddp phu 56 3 - thing 12/2016
120
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5 Cl
14 = = = Phdng Cl” nwéc ra E
= 80 &
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=

S8 ngay tir khi thd mudi

Hinh 7. Phan bd ndng do chat danh dau xuat hién & cac diém ro ri R2 clia dap phu s6 2 (trai) va R3 clia dap phu s6 3 (phai) nam
2016. Tai thoi diém khao sat cac diém R4, R5 khong lay dugc miu.
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s Khoa hoc Ky thuat va Céng nghé

3 diém ro xut 16 R3, R4 va R5 véi néng do cuc dai tuong
mg 12 7,3 mg/l, 5,2 mg/l va 52 mg/l. Thoi gian xuat hién
clia cac dinh khong khac nhau nhiéu, tuong mg 1a 70 ngay,
70 ngay va 66 ngay (hinh 6, phai). Luu lugng ro tai R3 do
duogc 0,1 I/phut tai cao trinh nudc hd 604 m.

Thi nghiém danh déu lap lai vao thang 12/2016 chi liy
dugce mau ¢ diém ro cii R3, hai diém con lai nu6e chi thAm
am bé mat nén khong liy dugc mau. Két qua danh dau tai
R3 cho phan bb ndng d6 CI- ¢6 dang dinh don dat gia tri cuc
dai 18,0 mg/I tai 37 ngay sau khi dat chét danh ddu. Do rong
dinh tir 35 dén 38 ngay (hinh 7, phai). Luu luong 1o tai R3
do dugc 0,6 I/phut tai cao trinh nudc hd 604 m.

Céc két qua thi nghiém va thong sb tinh toan duogc liét
ké trong bang 1.

56 2 can dugc tién hanh bd sung trong diéu kién nudc ho dat
cao trinh 604 m tr¢ lén.

- Két qua danh dau lién thong gitra hd va diém ro xuat
16 cho théy dién tién cua hién tuong tham tap trung, sau 25
thang thoi gian di chuyén trung binh cta dong ro & ca 2 dap
déu ngdn hon dén 2 lan, trong dwong vdi van tdc di chuyén
trung binh nhanh hon khoang 2 1an. O trudng hop dap phu
s6 3, két hop voi két qua do luu lwong 1o cho thiy thé tich
bdo hoa nude (thé tich rdng hiéu dung) ting hon 3 lan, tir
10,1 m* dén 32,0 m’.

- Do dan thiy lyc trong ving tham r0 xac dinh duoc
trong tat ca cac truong hop déu & mic 107 cm/s, cao hon
50 vGi yéu cau thiét ké 1a < 10~ cm/s, va c¢6 xu hudng ting,
khoang 2 lan trong thoi gian 25 thang.

Bang 1. Cac thong s6 dac trung cho dong tham rd xac dinh tir két qua danh dau.

Diém ro Nim  Luulwong ro, Thoi gian di Van tbc di Hé s dén thiy Thé tich bdo  Tiét dién bio hoa
lit/phut chuyén trung chuyén trung lye ving thAm rd  hoa nwéc ving  nwéc ving thim
binh, ngay binh, m/ngay K, cm/s thim ro, m?* ro, m’
Diém ro R2, Pap phu sb 2 2014 0,1* 79 0,75 2,7.10-3 11,4%* 0,15%*
2016 N/A 38 1,6 5,8.10° - -
Piém ro R3, Pap phu s63 2014 0,1 70 1,3 2,1.10° 10,1 0.11
2016 0,6 37 2,7 3,9.10° 32,0 0,34
Diém ro R4, Dap phu sb 3 2014 0,1% 70 1,3 2,1.10-3 10.1%* 0,11%*
Piém o R5, Dap phu s6 3 2014 0,1* 66 1.4 2,1.10° 9.5%* 0,10%*

N/A: Khong ¢ s6 liéu vi nudc ro chi di tham udt nén khong do dugc luu lugng

*Luu lugng gid dinh tuong duong vai diém ro lan can
**Két qua tinh dua trén luu lugng gia dinh

Céc thong sb dic trung cho dong ro va ving thdm rd bao
g6m thoi gian di chuyén trung binh, van tdc di chuyén trung
binh, hé sb dan thuy luc, thé tich bio hoa nudc va tiét dién
bao hoa nudc dugc tinh theo cac cong thuc (2), (3), (5), (6)
va (7).

Do rong cua ving thim ro duoc gia dinh 1a 30%. O cac
diém ro thim udt khong do dugce luu lugng, gia tri gia dinh
dugc 1iy tham khao tir diém 1an can 13 0,1 I/phut.

Thdo ludgn

Tu két qua quan trac va cac tinh toan dua trén so licu
danh dau c6 thé dua ra cac nhan xét vé vung ro va dién tién
cta dong ro qua than dap nhu sau:

- bap phu $63 ¢ 1 diém vao trong hd, cach vi tri mébc 36
m, tir cao trinh 604 m, thé hién & dinh don trén duong cong
danh dau (hinh 5). Thi nghiém danh déu trén hd ¢ dap phu
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Keét luan

K¥ thut danh ddu da duoc tng dung thir nghiém khao
sat hién tuong thim ro trong cac dap dat tai dap phu sd 2 va
s6 3 cua thuy dién HT & 2 thoi diém cach nhau khoang 25
thang. Bang k¥ thuat danh diu theo doi su khuéch tan pha
loang, diém ro trén hd & dap s6 3 da duge xéc dinh tai vi
tri cach mdc 36 m, tai cao trinh muc nuéc 604 m. Phan bd
néng d6 chét danh diu tai cac diém ro xuét 10 xac dinh bﬁng
ky thuat danh diu lién thong cho thay hién tugng thdm rod
tap trung. Thoi gian di chuyén trung binh cua diém ro R3,
R4 va R5 tai dap s6 3 nam 2014 1a 70 ngay, 70 ngay va 66
ngay. Két qua quan tric sau d6 25 thang vao nam 2016 cho
thiy thoi gian di chuyén tai R3 ngan hon, con 37 ngay. Tai
dap sb 2, két qua khao sat cho thiy thoi gian di chuyén cta
dong thdm tap trung tai diém ro R2 14 79 ngay nam 2014 va
giam xudng 38 ngay vao nam 2016.

Tir thoi gian di chuyén trung binh cua dong thim tap
trung, k&t hop véi so li€u quan trac luu lugng ro, cac két qua



tinh toan udc lugng van tde di chuyén trung binh, d6 dan
thily Iurc va thé tich viing ro tap trung di duoc tién hanh dé
lam co s6 cho cac dénh gia vé hién twong tham ro tiép theo
phuc vu cho cong tac an toan dép.
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Nghlen ciru dé xuat mo hinh dy bao thoi diém
c6 thé xay ra tai bién dia chat trong thi cong
xay dung cong trinh ngam

Nguyén Ké Twong!, Nguyén Quang Phich*

Trwong Pai hoc Tén Pic Thing
*Truong Dai hoc Binh Duong

Ngay nhan bai 11/10/2017; ngay chuyén phan bién 16/10/2017; ngay nhan phan bién 28/11/2017; ngay chip nhan dang 4/12/2017

Tém tit:

Bai viét gi¢i thiéu mot méd hinh 1y thuyét cho phép du bao thoi diém c6 thé xay ra tai bién dia chét cho bai toan xiy
dung cong trinh ngam, trén co sé coi khdi dit da 13 mdi trudong lwu bién véi cac biéu hién 1a dan hdi - nhét - déo ly
twong. Thoi gian ¢ thé xay ra tai bién dia chat dwoc xac dinh 1a thoi diém khdi dat da xung quanh cong trinh ngam
chuyén tir trang thai bién dang 6n dinh dan hdi - nhét sang trang thai dan hdi - nhét - déo. Dich chuyén giéi han tai
thoi diém xuit hién pha hiiy 13 twong wng véi tiéu chuin 6n dinh dé xuit trong SNIP-I1-94-80 ciia Nga, ciing nhu cip
on dinh cho céng trinh ngim tiét di¢n 16m theo IAEG 2006. Nhuw vay, cac két qua nhén duoc tir nghien ciru cho thiy
suw phu hop véi cac Kkét qua quan trac thwe té va quy luit thwe té trong xay du’ng cong trinh ngam. Picu nay ciing
khang dinh sy cén thiét phai cha y dén md hinh luu bién va céc quy lujt thue té trong cong tac mé phong, du bao.

Tir khéa: Cong trinh ngam, mé hinh luwu bién, thoi diém cé thé xdy ra tai bién dia chit trong xdy dwng cong trinh ngam.

Chi sé phén loai: 2.7

Dat van de

Trong thyc té xdy dung cac cong trinh ngdm dan dung,
c4c hién twong phé huy khéi dét da (troc v, troc 16, sap 10,
trugt 16, tut 1...) thudng c6 thé xay ra vao thoi diém nhat
dinh sau khi dao, néu khong c6 cac bién phap gia c¢b khoi
dat da hodc khong lip dung két cu chdng hop 1y va kip
thoi s& gay ra nhiéu thiét hai vé kinh té. Cac sy ¢ xay ra co
thé tir nhiéu nguyén nhan khac nhau, nhung nguyén nhan
co ban nhit 1a bién dong cta diéu kién dia chat. Ciing vi
vay, thoi diém co6 thé xdy ra su ¢b con goi la thoi diém xay
ra tai bién dia chat (rock mass failure-time of geo-hazards)
[1]. Ngoai su chi phéi cua diéu kién dia chit lién quan mat
thiét v6i cac biéu hién co hoc cua khdi dat da thi cac yéu
t6 cong nghe thi cong Va hinh dang, kich thuéc cua cong
trinh ngdm ciing 13 cic yéu té anh huéng quan trong. Ciing
vi vdy trong linh vuc xay dung cong trinh ngdm thudng noéi
dén thoi gian 6n dinh khong chdng, hay thoi gian luu khong
(the stand up time) - 1a khoang thoi gian ké tir sau khi dao
mdt khoang cong trinh ngdm véi kich thudce nhét dinh nao
d6, chua co két cau chéng hay két ciu bao vé, cho dén thoi
diém khoang tréng ngam c6 thé bat dau mat 6n dinh (xuat
hién pha huy...).

Mbi tuong quan giita thoi gian luu khong va khau do
khong chong hitu hiéu ctua khoang trong cong trinh ngam

"Tac gia lién hé: ngphichhumg@gmail.com
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(chiéu rong hodc khoang cach tir gwong dao dén vi tri lap
dung két céu chdng) dugc dé xuit lan dau tién trong cach
phéan loai khéi da cua Lauffer (1958) [2] va sau nay trong
cach phan loai cua Bieniawski (1973) [3], Barton (1974)
[4]. Méi twong quan do6 dugc sir ‘dung dé thanh 1ap, tinh toan
t6 chtrc chu ky dao, sao cho két cau chong tam phai dugc
hoan chinh trugce thoi diém c6 thé xay ra pha hay.

Mic du cac phuong phap nay da va dang dugc sir dung
pho b1en 0 Ao va trén thé g161, nhung moi tuong quan gura
cac yeu t6 hinh hoc, co hoc va thoi gian cho dén nay van
chu yéu mang tinh kinh nghiém, duc rit tir cac két qua quan
trac trong thuc té, it nhidu mang tinh chu quan cua timg tac
gia, chua dugc xay dyng trén co sé 1ap luan vat Iy chat ché.

Phan tich cic yéu té anh huong dén thoi gian 6n dinh
khong chong va cic dang cia cic so dd phan loai theo
Lauffer, Bieniawski va Barton, Ramamurthy (2007) [5] da
dé xuat biéu thirc don gian sau dé xac dinh thoi gian 6n dinh
khong chéng:

kM,
TS, (po+uy,)

Trong do, t,1a thoi gian 6n dinh khong tréng (nam) M,
la ty sO mo dun cta khdi d4, phan 4nh anh hu(mg ddng thon
ctia d6 bén nén don truc o, vamo dun tiép tuyén E, cua khoi
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Abstract:

The paper introduces a theoretical model that allows
the prediction of rock mass failure-time of geo-hazards
in the construction of underground structures based
on the modelling of rock mass with rheological model
expressing the elastic-viscous plastic behaviors. The
rock mass failure-time of geo-hazards in tunneling
is defined as the time at which the rock mass or the
ground around the underground excavation changes
from the the viscous-elastic state to the elastic-viscous-
plastic state. The critical displacement at the failure
state corresponds to the proposed stability criteria
in SNIP-11-94-80 of Russia as well as the stability
ranking system of rock mass surrounding a large-scale
underground excavation according to IAEG 2006. The
results of the study show the suitability for the observed
results in practice and the actual rule in underground
construction. This also confirms the need to pay
attention to the rheological model and the pratical rules
of simulation and prediction.

Keywords: Rheological models, rock mass failure-time of
geo-hazards in tunneling, underground structures.
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da, xac dinh qua biéu thirc: M,=E, /oS, 1a khau d6 hitu
hi¢u (m); p, 1a g suét nguyen s1nh (T/mz) u, la ap luc
nuée ngam (T/m?), k 1a hang s lién quan voi dal lugong M
nhu trong bang 1.

Bang 1. D& xuat gia tri ctia k_ theo Ramamurthy (2007).

M. 500 200 100 50
k 100 5 0,2 0,01

Biéu thirc xac dinh thoi gian 6n dinh khong chong khong
phue tap, nhung viéc xac dinh cac tham so lién quan véi
bicu hién khoi da thuc té rat khong don gian.
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Khoa hoc Ky thuat va Céng nghé

Str dung mo hinh luu bién di truyén nhan Abel theo
Erzhanov (1964) [6], m6 hinh kinh nghiém cua Bulychev
(1982) [7], tiéu chudn dugc dé xuat dé danh gid on dinh
cong trinh ngam cua Nga (1980) [8] va dé xuat vé cap on
dinh cho cong trinh ngam tiét dién 16n theo Lianjin va nnk
(2006) [9], cac tac gia Nguyén Quang Phich (1987) [10]
va Nguyén Vian Manh, Nguyén Quang Phich (2015) [11]
dd xay dung mo hinh giai tich xac dinh thoi gian 6n dinh
khong chdng cho cong trinh ngam. Cac két qua nhan dugc
phan anh hop 1y cac quy luat da duoc dé xuat cia Lauffer,
Bieniawski va Barton. M6 hinh giai tich cho phép giai thich
dugc cac quy luat trén co so 1ap luan kha chat ché vé mat
co hoc.

Tuy nhién, do tinh da dang cua cac khéi dat da vé mit
co hoc, khong c¢6 mo hinh duy nhét nao c6 thé phan anh
moi quy luat dic trung cho cac khdi dat da khac nhau, do
vay dé 1am rd hon nita vé& co s& bai toan bién du bao thoi
gian 6n dinh khong chong hay thoi diém xdy ra tai bién dia
cht, trong bai nay gidi thiéu mot cach chi tiét phwong phép
du bao 1y thuyét thong qua mot mo hinh luu bién tong quat
nhung don gian, bao ham day du cac biéu hién dan hoi -
nhot - déo 1y tudng.

Noi dung nghién ciu

M@ hinh bai todn va cdc diéu kign vé khoi dda

Noi chung céc cong trinh ngém thuong dugc xay dung
& d6 sau nao d6 ké tir mat dat. Nghién ctru quy luat bién doi
co hoc trong khdi dat d4 vay quanh cong trinh ngdm bang

phuong phép giai tich thuong dugc khao sat theo so dd nhur
trén hinh 1.

Cong trinh ngﬁm nam ngang, c6 tiét dién tron, ban kinh
R, bd tri & d6 sau H ké tir mat dt dén tam cong trinh, duoc
mo phong thanh bai toan bién 1a mgt khong gian vo han, c6
khoang tréng, chiu tac dong nén ¢ xa vo cing boi ap luc
thuy tinh p =v.H, véi y 1a dung trong trung binh ctia khoi dt
da. Trong trudng hop chi y dén két cau chdng, hay bao vé,
thi trén bién trong cua khoang tréng dugc mo phong thém
ap luc q, phan anh phan lyc tir phia két cau chdng.

Y
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Hinh 1. So dé va cac diéu kién bién tdng quat cla bai toan.



s Khoa hoc Ky thuat va Céng nghé

Day la so dd bai toan don gian nhat hay duogc str dung
dé phan tich cac vin d& mang tinh co ban, nhung cho phép
¢6 thé phat trién dé nghién ctru véi cac mé hinh co hoc khac
nhau vé khéi dat da va dé 1am co s cho viée xay dung cac
10i giai s6 cho bai toan phirc tap hon, nhu trong cac truong
hop phuc tap vé hinh hoc, cac diéu kién bién, cac mé hinh
co hoc.

Xuét phat tur thuc té 13, cac biéu hién co hoc cta cac khdi
dat da rat da dang, phurc tap va phu thudc vao thoi gian; mat
khac cac qua trinh thi cong xay dung cong trinh ngim ciing
1a cac qua trinh thay doi theo thoi gian, hay bi chi phdi boi
yéu tb thoi gian, nén dé khao sat anh hudng cia yéu td thoi
gian can thiét phai chii y ¢én mo hinh Iuu bién va cac tiéu
chuén pha hity phtt hop vé6i loai mé hinh nay.

Véi cac trang thiét bi nghién ctru ngay cang hién dai va
chinh xac, cho dén nay, cac biéu hién luu bién cua khéi dat
da da dugc nghién ctru nhiéu va minh hoa bang cic mé hinh
luu bién phire tap khac nhau. Mot sé mé hinh ciing nhu cac
két qua nghién ctru vé yéu t6 thoi gian trong co hoc dét da
¢6 thé tham khao trong cac tai liéu [6, 7, 12-22]. Cac két
qua nghién ctru cho thdy tinh da dang va phic tap cia cac
dang biéu hién luwu bién va vin dé mé phong ching. Véi cac
phuong tién nghién ctru thuc nghi¢ém ngay cang hién dai, hy
vong s& co cac két qua cho phép c6 duge cac mo hinh gan
biéu hién thuc cua cac vat liéu dia chat trong tuong lai.

Trong nghién ctru ndy, biéu hién co hoc cta khéi dat da
phu thudc vao thoi gian duge md phong bang mé hinh luu
bién co cac biéu hién dan hoi - nhdt - déo 1y tuong (nhu trén
hinh 2), bao gdm mé hinh dan hdi HOOKE ghép ndi tiép
v&i mo hinh déo 1y tuong SAINT VENNANT va ghép song
song v6i mé hinh nhét NEWTON. Pic diém vé biéu hién
co hoc cua mo hinh nay ¢ trang thai nén don tryc 1a:

- Khi tac dul}g co hoc chua dat dén gi6i han chay (hay
gidi han déo) 0, , hay gidi han bén (TZ , md hinh c6 biéu
hién bién dang dan hoi - nhét;

- Sau khi tac dung co hoc dat dugc gidi han chay, biéu
hién ctia md hinh 1a dan hoi - nhét - déo.

Dé phén tich qua trinh bién déi co hoc, tach cac thanh

O

Hinh 2. M hinh luu bién.
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phan ung suét tong thé ra hai thanh phan 1a cac thanh phan
(g suat tinh va cac thanh phan tng suat dong:

- Cac thanh phan tng sudt tinh (static), tac dung 1én phan
mé hinh HOOKE ndi tiép véi SAINT VENNANT;

- Céc thanh phan ng suit dong (kinematic - dynamic),
tac dung 1én phan mo hinh nhét NEWTON.

Ky hiéu cac thanh phan tmg sut tinh va dong, 1an luot
v6i céc chi so trén 1a s va d, khi d6 c6 moi quan hé:

o, =0, +0, (1)

Giéi han déo, hay gi6i han pha hily ciia khdi da dugc xéc
dinh tir cac két qua thi nghiém da va cac phuong phap tinh
chuyén doi khac nhau. Trong nghién ctru nay, gidi han déo
duoc chon theo tiéu chuan déo cuia DRUCKER-PRAGER
(1952) [23] c6 dang:

T >
Trong do: J; :é[(a; —05)2 +(cy,f —gj)z +(aj —a;)z]

la bat bién thtr hai ctia ten xo léch Ung sudt tinh;
I} =0c,+0. +0. la bét bién thir nhat cta ten xo g suat
tinh; o, a, 1an luot 1a cdc hang s6 vat lidu.

Pé don gian hoa viéc khao sat 1y thuyét, khoi dat da
dugc gia thiét 1a moi truong khong chiu nén thé tich (hé
s6 Poinson x#=0,5). Nhu vay, vOi cac gia thiét da néu trén,
trang thai tmg suat nguyén sinh trong khdi da 1a thiy tinh,
v6i ap lyc ban dau la:

p=pgH=yH=0 =0, 3)

Trong d6, £ 1a khdi lugng thé tich cua khéi da; g 1a gia
tde trong truong; H la do sau bd tri duong ham, ké tir mat
dat (gia thiét 1a bang phang) dén tam duong ham; o, ,0, 1a
cac thanh phan tng suat chinh theo phuong thang ding (chi
sd v) va theo phuong ndm ngang (chi s6 h).

V6i gia thiét dwong hdm ndm ¢ d6 sau du 16n (H>>R) va
dai (L>>R), c¢6 thé dua van dé nghién ctru cac quy luat bién
ddi co hoc trong khéi da vé bai toan bién dang phing, d6i
xng tam, trong hé toa dd doc cuc, nhu trén hinh 1.

Cac phwong trinh co bdn

V&i cac diéu kién va mo hinh bai toan da gidi thidu,
trong khdi dat da xung quanh duong him s& khong xuét
hi¢n céc thanh phan tmg sudt tiép. Khi d6 ba thanh phén tmg
suét phap chinh 1a mg suét phap tiép tuyen g suét phap
huorng tam va ung sut phap hudng truc, 1an lugt duoc biéu

dién qua cac chi s6 dudi la 6,7,z & dang tong ctia cac thanh
phan Gng suat tinh (s) va dong (d) nhu sau:



s d
Oy =0y +06‘

+0 (4)

P
d
z

s

o,.=0,
c.=0.+0
Do khéi dit da duoc gia thiét 1a khong chiu nén thé tich,
nén cac thanh phan bién dang thé tich, bién dang thang tiep
tuyén, bién dang thang hudng tdm va bién dang thang doc
truc ham, lan lugt v&i cac chi s6 dudi v, 8,7,z co dang:

e, =&,+te +¢e. =0

5
. =0 5)
Tur do6 co:
Ey=—€, (6)

Xuat phat tir cic mdi quan hé quen biét cho mé hinh
KELVIN, c6 thé biéu dién mdi lién hé giita cac thanh phan
tmg suat phap chinh va cac thanh phan bién dang dai chinh
nhu sau [24]:

o, -0 =2G¢g, +2n¢,
0,0, —0=2Gs, +21é, (7

o =%(0'9 +0,)=0'

Néu tach riéng ra cac thanh phan Gng suit tinh va dong
nhan duoc:

s s
o,—0’ =2Gsg,

o’ -0’ =2Ge, (®)
s s 1 s s 1
ol=0'"=0, :—(0'0 +o-r):—(0'9 +0'r)
2 2
va
oy =18,
ol =2né, )
c!=0

Trong cac phuong trinh (7), (8), (9), cac tham s6 G va
n lan luot 1a mé dun truot va d¢ nhot (dong) cua khoi da.

Khoéi d4 xung quanh duong ham sé chuyén tir trang thai
dan hoi - nhot sang trang thai dan hdi - nhét - déo, khi cac
thanh phan tmg suat tinh trén bién dat tiéu chuan (2). Tir cac
két qua phan tich, tiéu chuan (2) dugc dua vé dang:

o 143 o 2a,

Ty P =0 (10)
1-3¢, 1-3¢,

Chu y 13, thong thuong, didu kién bén MOHR-COULOM
van dugc st dung, qua phuong trinh:
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Khoa hoc Ky thuat va Céng nghé

0,05 —k,00 =0, =0 n
voi:
1 +sin . . c.cos
kp :—.(p va c,=0.= —¢ (12)
l-sing l-sing

Trong d6, @ 1a goc ma sat trong; ¢ 14 luc dinh két don
vi; G; =0 c* 1a d6 bén r}én do‘n truc cua khdi da, trong
truong hop nay cling cd thé hicu la gidi han chay hay gidi
han déo cuia khdi d4. Chi s6 p co nghia 1a déo, C c6 nghia la
nén (don truc), cac diu *) biéu thi trang thai gioi han déo
hay gidi han bén.

So sanh (10) véi (12), véi gia thiét cac tiéu chuan nay
1a trong duong trong bai todn dugc xét, thi co thé xac dinh
céc tham sd co hoc theo tiéu chudin DRUCKER-PRAGER
tir tiéu chuin bén MOHR-COULOMB, qua céc biéu thirc:

o = k,—1 _sing
"3k, +1) 3

* . . (13)
a0 = Oc _ ac(l—sm(p)
ok, 1 2

Trong trang thai dan hdi - nhét - déo, cac thanh phan
tng suét ludn thoa mén diéu kién (10) va (12). Tir phuong
trinh (8), c6 chii y dén cac gia thiét vé trang thai déo (11),
¢6 dugc cac mdi quan hé giita cac thanh phan tng sut va
bién dang nhu sau:

o, —pr': -0, = 277(kp +1)é9

o, —k,o. —c, :—277(kp +1)g'r

por

(14)

Giita cac thanh phan ung suit dong va bién dang van
tuan theo quy luat (9), nghia la:

O'g =né,
of =2, (15)
c? =0

z

Tuy nhién, & day khong tién hanh phan tich qua trinh
bién dang sau khi xuat hién trang thai hoa déo, vi dé xac
dinh thoi gian 6n dinh khong chdng hay thoi gian c6 thé
x4y ra tai bién dia chét chi can chii y dén thoi diém khéi da
chuyén tir trang thai dan hdi nhét (6n dinh) sang trang thai
déo.

Veé tiéu chudn on dinh cho cdc cong trinh ngdm khong
chong

Thuc té, trong xay dung cong trinh ngam cho thay ¢ ba
dang mét én dinh 1a:
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- Sau khi dao, dén mot thoi diém nao d6 xung quanh
khoang tréng ngém xuét hiép cac hién tuong t’rc')c 1o, sép
16 cac tang da vao khoang trong, néu khong chong gilr kip
thoi.

- Dich chuyén cua khdi dé ting theo thoi gian, khong
xay ra hién tuong pha huy, nhung dich chuyén gy thay doi
16n kich thudc cua khoang tréng ngﬁm.

- Két hop ca hai dang gdy mat 6n dinh trén.

Dén nay, d€ danh gia miic do 6n dinh cua khoi da xung
quanh cac khoang trong ngam, c¢6 nhiéu tiéu chuan va gia
thiet khac nhau.

Thuén tiy vé mit co hoc, khdi da s& chuyén sang trang
thai pha huy, néu tiéu chuan phé hily bi vi pham, vi du theo
cac thuyét bén khic nhau, nhu DRUCKER-PRAGER,
MOHR-COULOMB, HOEK-BROWN...

Trong xdy dyung cong trinh ngdm, dich chuyén cua khéi
da 1a dai luong dé quan tric, theo ddi trong qua trinh thi
cong. Thyc té cho thdy, khi dich chuyén trén bién dat duogc
gid tri nao do, hodc quy luét phat trién cua dich chuyén c6
bién dong thi s& dan dén trang thai pha huy khdi da. Theo
phan loai khdi d4 cta Nga, SNIP 11-94-80 [8] khéi da duoc
phan loai theo gia tri dich chuyén I6n nhét trong thoi gian
ton tai. Ngoai ra trong [9] ciing sir dung dich chuyén cuc
dai trén bién khoang trong dé xép loai khéi dé theo cap on
dinh (stability ranking). Néu chip nhan quan diém nay, c6
thé gia thiét rang, khdi da s& chuyén sang trang thai mét on
dinh, néu:

U.-U=0 (16)

Trong d6, U, 14 dich chuyén 16n nhat trén bién, c6
thé tinh dugc bang 1y thuyét hodc do dugc trong qua trinh
thi cong; U " 1a gia tri dich chuyén giéi han, theo 1y thuyét
hodc kinh nghiém. Khi [/ < /" thi khdi da ¢ trang thai
én dinh. o

V6i md hinh co hoc str dung trong bai viét nay cho khbi
da, gia thiét rang, khdi d4 con 1a 6n dinh, chimg nao con ¢
biéu hién dan hoi - nhét. Khi da bat dau mat 6n dinh, néu né
bét ddu chuyén sang trang thai dan hdi - nhét - déo. O day,
str dung tiéu chuan bén DRUCKER-PRAGER, véi gia thiét
rang khdi d4 chuyén sang trang thai pha hity (déo) khi cac
thanh phin @ng sut tinh thoa man tiéu chuAn DRUCKER-
PRAGER (2), véi cac tham s6 duoc xac dinh dua vao tinh
trong dwong so véi tiéu chuan MOHR-COULOMB. Nhu
vdy, tiéu chudn nay mang ¥ nghia co hoc.
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Két qua
Qud trinh bién déi co hoc trong khéi dit dd

Két qua phéan tich qua trinh bién ddi co hoc trong khéi
dat da v6i so d6 phan tich va cac biéu hién co hoc da trinh
bay cho thdy, qua trinh bién d6i co hoc dién ra theo thoi
gian. Ban dau khdi da & trang thai dan hdi nhét, sau do, khi
cac thanh phin Gng suat tinh thoéa méan didu kién bén (2),
khdi da chuyén sang trang thai dan hoi - nhot - déo. Khi do
vung dan hoi - nhét - déo sé& lan truyén dan tir bién khoang
tréng ngam vao sau trong khdi da, cho dén khi dat duoc
trang thai can bang cudi cung.

Tuy nhién, v6i muc tiéu 1a xac dinh thoi diém khéi da
bat dau chuyén tir trang thai dan hdi - nhét sang trang thai
dan hoi - nhét - déo, duge goi 1a thoi gian on dinh khong
chdng (stand up time), nén & day khong dé cap dén cac quy
luat bién d6i co hoc sau thoi diém nay. Trong thuc té, két
céu chéng co thé duoc 1ap dung sao cho qua trinh bién dang
déo khong hinh thanh. Bai toan dugc giai bang tich phan
truc tiép hé cac phuong trinh vi phan dugc dua vé dang don
gian, hodc theo nguyén Iy trong tu dan hoi véi dan hoi nhét,
cling con goi 1a nguyén ly Voltera [24].

Trong trang thai dan hdi - nhét, cing véi qué trinh bién
dang, cac thanh phan Gmg suit tinh ting dan, thanh phan ting
sudt dong giam dan, tuan theo quy luat:

s - 2
%o - p[1 + (1 e/ )Rz}
o) r

Céc thanh phan tng suat dong bién doi theo quy luét:

(17

g,

B

d _ Rz
=i-peA’.—2

o, r
£=0

N

(18)

Céc thanh phan tng suit toan phan l1a khong ddi theo
thoi gian:

2
T _ p{l ii}

o (19)
o.=p

Chuyén vi hay dich chuyén huéng tdm U, cia cac diém
trén bién (hay chu tuyén) cua khoang tréng ngam duoc xac
dinh theo biéu thirc:

v, =R )

2G 20)
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Trong cac biéu thirc (17), (18), (20), dai luong 1, =7/G
duogc goi 1a thoi gian tir bién.

Két qua nhan dugc cho thay, cac thanh phan tng suat
toan phan 1 khong ddi hay c6 dinh, nhung cac thanh phan
{mg suét tinh va dong bién ddi theo thoi gian, v6i xu thé
thanh phan tng suat tinh ting dan, con thanh phan tng suat
dong giam dan, cho dén khi trang thai can b?mg duoc hinh
thanh.

Xic dinh thoi diém cé thé xdy ra tai bién dia chit

Nhu d3 gia thiét & cac muyc trude, khoi da bit dau chuyén
sang trang thai déo (dan hodi - nhot - déo) khi cac thanh phan
{mg suét tinh théa mén tiéu chuin bén (10). Goi t'la thoi
gian xay ra tai bién dia chat, khi do tai thoi diém nay, cac
thanh phan Ung suét tinh trén bién khoang trong nhan céc
gia tri:

% - p|:1 + (1 e H
O-r

§*

o, =P

2

Céc thanh phan tng suit nay théa mén diéu kién bén,
nghia la thé vao (10), ta co:

p 1+(1—e%H—1+3O’l p{l—[l—e_%ﬂ—zaz =0 (22)
i 1-3a, 1-3a,
Hay:
p 1+(1—e%J}—kpp{l—{l—e%}}—o{‘:O (23)
Giai (23) theo ¢ nhan dugc:
. k +1
t=tyln—"L——— (24)
2_Gc/p

Ciing tai thoi diém nay, dich chuyén gidi han trén bién
khoang trong ngam dat gia tri:

. D -1, . k +1 Rk —1+0
Uu:ﬁ(]_e A):ﬁ 1-—2— :pR P *O-C/p (25)
26 26\ 2-0./p) 2G 2-0/p

Pai luong chuyén vi hay dich chuyén gi6i han U’ trén
bién khoang tréng nhan dugc ¢ biéu thirc (25) s& duge s
dung 1am tiéu chuan canh béo trong qua trinh do dac, quan
trac dich chuyén khi thi céng, phu hop véi cac tidu chudn
danh gia 6n dinh cong trinh ngam khong chdng theo SNIP-
11-94-80 ctia Nga [8] va dé xuat danh gia 6n dinh cong trinh
ngém theo cép 6n dinh [9].

Nhan xét va keét luan

Tir két qua nhan dugc, cling nhu cac két qua nghién ctru
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da cong bd trong mot sd cong trinh nghién ctru khac [10, 11,
24] cho théy, hoan toan c6 thé du bao duoc “thdi diém xay
ra tai bién dia chat” [1] hay thoi gian 6n dinh khong chéng
trong thi cong xay dung cong trinh ngdm, trén co s& nghién
ctru bai toan vé quy luat bién ddi co hoc trong khéi dat da
thong qua cac mo hinh Iuu bién va tiéu chuan thich hop vé
6n dinh cong trinh ngdm, nhu qua cic biéu thic (24) va
(25). Puong nhién, dé c6 thé phat trién huéng nghién ctru
nay, can thiét phai c6 dugc cac thiét bi thi nghiém c6 kha
nang phan tich duoc sy phu thudc vao thoi gian ciia cac biéu
hién co hoc ctia khdi dat da.

Mo hinh d st dung chi mang tinh chat minh hoa, viéc
lga chon mé hinh cho tung loai dat da (vi du CAM-CLAY,
cac md hinh phi tuyén...) phu thudc vao két qua phan tich
biéu hién co hoc cu thé.

Két hop cac két qua nghién ciru bang cic mo hinh sb,
mo hinh kinh nghiém va mé hinh giai tich cho thdy, véi cac
cong cu nghién ctu hién nay, vdi cac trang thiét bi hién c6
& nudc ta, c6 thé xay dung duge cac mo hinh chu ¥ dén cac
biéu hién Iuu bién cia dat d4, cac yéu t6 lién quan voi cong
ngh¢ thi cong theo cac tidu chuan 6n dinh khac nhau. Két
hop mét cach hop 1y giita cac md hinh 1y thuyét, mé hinh
kinh nghiém va cac phuong phap mé phong hién dai, chic
chén ¢6 thé du bao duoc céc tai bién dia chit cling nhu thoi
diém c6 thé xay ra tai bién dia chét trong xay dung cong
trinh ngdm mot céch thoa dang.
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nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.
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