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THI CONG PAP TRONG LUC BE TONG PAM LAN
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Tém tit: Phy gia héa déo kéo dai thoi gian dong két la mét thanh phan khéng thé thiéu nham
ndng cao chat heong bé tong dam lan (BTPL) trong thi céng. Bai bdo gidi thiéu két qua nghién ciiu
danh hwong cia 03 logi phu gia héa déo kéo dai thoi gian dong két dén thoi diém dam nén tot nhat
trong qud trinh thi céng ddp trong lec BTPL. Két qud cho thdy, doi véi phu gia TM25 ciia hing
Sika, thoi diém dam nén 16p BTPL phia trén tir 36 ~ 60 gic; doi véi phu gia Rheoplus 26 RCC (41)
ciia hang BASF, thoi diém dam nén 16p BTPL phia trén tir 30 + 54 gio; voi phu gia ADVA 181 ciia
hiang GRACE, thoi diém dam nén 16p BTPL phia trén tir 24 + 54 gio. Qua dé nhdn thdy hiéu qua
ciia phu gia héa déo kéo dai thoi gian dong két dén toc do thi cong dap, cong tac dam nén tién hanh
trieGe khi hén hop BTPL két thic dong két khong lam anh heong dén cdc tinh chdt co Iy cia bé

téng dam lan.

Tiur khoa: Bé tong dam lan; Phu gia si€u déo; Phu gia cham dong Kkét; Cuong d6 nén.

1. MO PAU

Phu gia hoa déo kéo dai thoi gian dong két
l1a mot thanh phan khong thé thiéu trong Bé
tong ddm lin nhim nang cao chit luong bé
tong dam lan trong thi cong. Phu gia hoa hoc
no6i chung, phu gia hoa déo kéo dai thoi gian
dong két noi riéng 1a chit dugc dua vao mé
tron trudc hoac trong qua trinh trdn véi mot
liéu lwong nhit dinh, nhdm muc dich thay dbi
mot sd tinh chat coa hdn hop bé tong va bé
tong sau khi dong ran.

Tiéu chuin ASTM C494-86, TCVN 325
2004 quy dinh 7 loai phu gia ho4 hoc cho bé
tong. Nhung phan loai theo ban chit hoa hoc
hodc co ché tac dung déo hoa xi ming cia phu
gia, dén nay c6 thé phan thanh 3 thé hé phu
gia: Thé hé thir 1, trén co sé gdc lignosunfonat
(LS); Thé hé thd 2: trén co so goc
Naphtalenfomandehytsunfonat (NFS) va Thé hé
the 3, trén co so gbc Policacboxylat va
Poliacrylat. Phu gia siéu déo thé hé 3 la

1 Khoa Cong trinh, Dai hoc Thuy loi, Viét Nam
? Bé Néng nghiép va Phat trién néng thén
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Policacboxylat ¢6 dic trung ciu triic mach
nhanh. Chinh dic trung cdu trac nay tao ra 16p
hip phu bao boc xung quanh hat xi ming
thang dugc sy keo két cua cac hat xi ming va
tao ra kha ning ddy twong hd gitra chung. Vi
vay chung c6 hiéu qud déo hoa cao hon, it
nhay cam vé&i dang va thanh phan khoang xi
ming, dong thoi duy tri tinh cong tic ciia hdn
hop bé tong dai hon so véi phu gia hod déo
thé h¢ 1 va 2.

Viéc sir dung phu gia hoa hoc dé nang cao
chat lwong BTDL trén thé giéi di duoc ap
dung khoang tir nhitng nim 1980 cua thé ky
trudc; trong cac tiéu chuan, quy pham vé
BTPL cua mdt sd nudc nhu My, Nhat Ban
cling dua phu gia héa hoc 1a mot thanh phan
khong thé thiéu trong BTDL. Viét Nam bit dau
nghién ctu tng dung BTDL tu nhiing nadm
1990. Vién Khoa hoc Thuy loi da nghién ciru
phu gia khoang, héa cho BTDL. Nam 2003,
cong trinh ddp BTPL dau tién do nganh dién
dau tu 1a thuy dién Pleikrong (Kon Tum), trong
thanh phan cap phdi khong dung phu gia hoa
hoc. Nam 2009 Vién Khoa hoc Thuy lgi da co
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dé tai "Nghién ctru bién phap nang cao chdng
tham cua bé tong dam lan cong trinh thuy loi”
(Lé Minh, Nguyén Quang Binh, 2009), nghién
ctru da chi ra bién phap st dung phu gia cham
dong két va siéu déo. Cho tdi nay, hang loat
cac cong trinh dap trong luc BTDPL duogc thi
cong, trong thanh phan cip phdi déu sir dung
phu gia héa hoc.

Van dé st dung phu gia héa cho BTPL da
dugc sir dung & hau hét cac cong trinh dap BTPL
& Viét Nam (Nguyén Quang Binh, 2014). Tuy
nhién, dén nay Viét Nam ciing chua c6 nghién
ctru sdu nao vé phu gia héa hoc ciing nhu huéng
dan str dung phu gia héa cho BTPL dung cho
dap trong luc, dac biét la tdc do thi cong lén dap.
Viéc str dung phu gia héa hoc cho mdi cong trinh
BTDL déu thong qua thi nghiém thuc t& diéu
chinh, viéc nay giy kho khan trong qua trinh
thiét ké, kéo dai thoi gian, tén kém do khdi luong
thi nghiém nhiéu, viéc quan 1y ciing khé khin do
khong c6 can ctir phap ly. Trong nghién ctu st
dung 3 loai phu gia: phu gia TM25 cua hang
Sika, phu gia Rheoplus 26 RCC (A1) cta hang
BASF, phu gia ADVA 181 cta hing GRACE &
thi nghiém thoi diém dim nén 16p BTPL hop 1y
nhét trong thi cong dap.

2. VAT LIEU SU DUNG TRONG
NGHIEN CUU

2.1 Xi mang

Pé tai str dung xi mang PC40 Kim Pinh ¢
gioi han bén nén & tudi 28 ngay dat 49,2 MPa, cac
chi tidu k¥ thuat khac dat tiéu chuan xi ming
Pooclang PC40 theo TCVN 2682-2009.

2.2. Phu gia khoang

Tro bay Pha Lai dugc st dung c6 cac chi tiéu
thi nghiém dat tiéu chuan TCVN 395-2007 “Phu
gia khoang cho bé tong dam lin”.

2.3. Cot liéu

2.3.1. Cét ligu min:

Cat vang Song Nudc Trong dua vé Phong
nghién cuu vat liéu - Vién Thay cong - Vién
Khoa hoc Thuy lgi Viét Nam thi nghiém c6 cac

chi tiéu co 1y dat tiéu chuan TCVN 7570-2006.

Cat dung ché tao BTPL c¢6 ham luong hat
dudi sang 0,14mm la rat it, nho hon 1%. Theo
céc tai liéu thiét ké thanh phan BTPL cua Trung
Qudc va mot s tai liéu thiét ké thanh phan cap
phdi BTPL khéc ¢ Viét Nam thi ham luong hat
dudi sang 0,14mm trong cat dé ché tao BTPL
hop 1y vao khoang (14+18)%, nén ddi v6i thanh
phan hat ctia cat nhu trén can phai bd sung
khoang (14+18)% hat lot sang 0,14mm. Lugng
hat min bd sung vao cat ty nhién co thé 1a bot da
c6 d6 min thich hgp hodc phu gia khoang min
(PGM) c6 hoat tinh thap.

2.3.1. Cét ligu thé:

b4 dam granit dung thi cong cong trinh Nudc
Trong - Quang Ngii, dd ddm dugc phan ra 2 c&
hat: 5-20mm va 20-40mm. Sau khi phdi hop céac
ty 1¢ da dam (5-20) va (20-40) theo ty 1¢ (45:55)
duoc da dam hdn hop 5-40mm c6 % ma = 1,65
tan/m’; cac chi tiéu co Iy cua da dat tiéu chudn
TCVN 7570-2006.

2.4. Phu gia hoa hoc

D¢ tai tién hanh nghién ctru anh hudng ciia cac
phu gia: TM25 (cua hing Sika) gbc
Lignosulphonate, thé hé thir nhat; Rheoplus 26
RCC (A1) (ctia haing BASF) gdc Polycarboxylate,
thé hé thir hai va ADVA 181 (cua hang GRACE)
gdc Polycarboxylate, thé hé thir ba 1a cac phu gia
hoa déo, cham dong két dén thoi gian dam nén va
toc do thi cong dap BTPL.

3. THIET KE THANH PHAN CAP PHOI
BTDL

Str dung cac loai vat liéu xdy dung da
nghién ciru ¢ trén, thiét ké BTPL c6 cuong do
nén yéu cau & tudi 90 ngay dat 20MPa, tinh
cong tac Ve = 10£1 (s). Trong thiét ké da thay
thé 7% (theo khéi lwong) cdt liéu nhoé bang phu
gia min (PGM) dé bd sung thanh phan hat min
cho ¢bt liéu nho. Tién hanh hiéu chinh thong
qua thi nghiém thyc té ta c6 cap phdi BTDL co
s nhu bang 1 va mot sd tinh chat cia BTPL
nhu bang 2.

Bang 1. Cap phdi BTPL co sé

Vit liéu Xi méng, kg | Tro bay, kg

PG min, kg | Cat, kg | Pa, kg | Nudec, lit

Lugng dung 80 140

57 751 1318 125
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Bang 2. Mot s6 tinh chit ciia BTPL cép phéi co sé

Tinh chit Ve, s R,s, MPa

Rgy, MPa Thaaw gi0° T year, gi0°

Gia tri 10 13,6

20,3 7,5 18,25

4. NGHIEN CUU ANH HUONG CUA
PHU GIA HOA DEO, KEO DAI THOI
GIAN PONG KET PEN THOI PIEM PAM
NEN BTPL

Dé nghién ctru anh huong cia PGHH dén
thoi diém dam nén 16p BTDL tiép theo dén su
phat trién cuong do nén BTDL cia 16p dudi, tic
1a thoi diém cho phép thi cong 16p tiép theo.

Tién hanh thi nghiém cuong d6 nén ciia mau
BTDL duc ¢ 16p dudi khi thi cong 16p BTPL ¢
céc thoi diém khac nhau, trong nghién ctru tién
hanh dtc mau 16p trén sau khi dic mau BTDL
16p dudi ¢ cac thoi diém cach nhau 6 gio. Tién
hanh nghién ctu véi ba loai phu gia TM25,
Rheoplus 26 RCC, ADVA 181, cap phéi BTPL
nhu bang 3.

Bang 3. Bang thanh phin cip phdi BTPL thi nghiém thoi diém dAm nén

Vit liéu Ximing | Trobay | PGmin | Cat | Pa | Nuéc | PGHH
CP st dung TM25 80 140 57 751 | 1318 | 119 4,40
CP str dung Rheoplus 26 RCC 80 140 57 751 | 1318 | 108 2,64
CP sir dung ADVA 181 80 140 57 751 | 1318 | 82 1,76

4.1. Phu gia TM25 ciia hang Sika

Thanh phéan cip phdi BTPL thi nghiém nhu
trong bang 3 (c6 Vc = 10s, lugng dung phu gia
Sika TM25 1a 2,0 1it/100 kg CKD). Két qua thi

nghiém cudng d6 nén mau duc theo tiéu chuan
nhu trong bang 4, d6 thi biéu dién sy phat trién
cuong do nén BTDL nhu trong hinh 1.

Béang 4. Cuwong do nén BTPL sir dung PGHH TM25

Thoi gian, gio | 6 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72
Rn, MPa 0 0 0 0 0,1 | 0206 | 1,2 |20 ] 28 | 38| 51
WTir két qua thWi nghiérq cuong do nén BTDL va Bang 5
biéu d0 phat trién Rn tudi sém hinh 1 thay rang:
Trong thoi gian dong ké'thTD,L, cuong do nén dat Thoi gian R28 R90
duoc rat thap, tir thoi diém sap ket thuc dong két 0 15,9 22,8
thi cuong do nén BTPL phat trién manh hon va 6 16.1 23.1
dat 5,1 MPa ¢ thoi diém tudi 72 gio. 12 16:6 23:7
. 18 16,4 23,5
24 16,3 23,3
4 30 16,2 23,2
£ 36 16,0 22,9
42 12,6 18,3
' 48 12,9 18,8
I N T P P 54 12,7 18,5
' e 60 16,3 23,4
. i L . L 66 16,2 23,2
Hinh 1. Po thj su’pha{ Itrz.en cuong do nén 7 16,4 23.5
theo thoi gian
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Tién hanh thi nghiém ché tao miu BTDL
theo quy trinh da trinh bay & trén, thi nghiém
cudong d6 nén mau BTPL & 16p dudi tmg véi
thoi gian thi cong dam nén 16p mau trén cach
nhau 6 gio, bio dudng mau va thi nghiém
cuong do nén tudi 28 va 90 ngay. Két qua thi
nghiém nhu bang 5 va do thi nhu trong hinh 2.

26.0

24.0
., /**—v—\
0.0

s

nen, MPa

o 18.0

e~

Curong d¢

~ 140
12.0

10.0

Theoi diém thi céng lop tiép theo, gio

Hinh 2. Dé thi biéu thi cuong do nén mau BTPL
o cdc thoi diém dam nén khac nhau

Nhu véy, tir két qua thi nghiém va biéu dd
quan hé giita thoi diém gia cong ddm nén 16p
trén va cuong do nén BTPL thiy rang:

+ Thoi diém dam nén BTDL 16p trén anh
hudng t6i cuong d6 nén BTPL tudi 28 va 90 ngay
cia BTDL 16p dudi. Trong nghién ctru thdy rang
thoi diém dam nén 16p BTPL phia trén tir khoang
36+60 gio s€ lam gidm cuong do nén BTDL 16p
duai khoang 25,14 %.

+ Didu ndy c6 thé duoc giai thich rang, khi
cuong do nén BTDL 16p dudi da qua thoi gian
BTDK va c¢6 cuong do nén nhung chua du 16n dé
chiu tac dong cua trong luong BTDL 16p trén va
luc ddm s& bi anh hudng dén cau trac dang phat
trién ciia vira dan dén giam cuong do nén.

4.2. Phu gia Rheoplus 26 RCC (Al) cuaa
hang BASF

Thanh phan cap phéi BTDL thi nghiém nhu
trong bang 3 (c6 Vc = 10s, lugng dung phu gia
Rheoplus 26 RCC (Al) la 1,2 1it/100 kg CKD).
Két qua thi nghiém cuong do nén mau duc theo
tiéu chuin nhu trong bang 6, dd thi biéu dién sy
phat trién cudng do nén BTDL nhu trong hinh 3.

Béang 6. Cuwong do nén BTPL sir dung HK Rheoplus 26 RCC

Thoi gian, gio | 6 12 18 24 30

36 | 42 | 48 | 54 | 60 | 66 | 72

Rn, MPa 0,0 1] 007] 00| 01102

0,7 | 1,5 | 23 ] 3,1 | 40 | 50 | 63

Tir két qua thi nghiém cuong do nén BTPLva
biéu d0 phét trién Rn tudi sém hinh 3 thay rang:
Trong thoi gian dong két BTDL, cuong d6 nén dat
duoc rat thap, tir thoi diém sip két thic dong két
thi cuong do6 nén BTPL phat trién manh hon va
dat 6,3MPa ¢ thoi diém tudi 72 gio.

Hinh 3. Do thi s phat trién cuwong do nén theo
thoi gian

Tién hanh thi nghiém ché tao mau BTPL
theo quy trinh da trinh bay & trén, thi nghiém
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cudong d6 nén mau BTPL & 16p dudi tmg véi
thoi gian thi cong ddm nén 16p miu trén cach
nhau 6 gio, bdo dudng mau va thi nghiém
cuong do nén tudi 28 va 90 ngay. Két qua thi
nghiém nhu bang 7 va do thi nhu trong hinh 4.

Bang 7
Thoi gian R28 R90
0 17,4 24,8
6 17,7 25,3
12 17,6 25,1
18 17,8 25,4
24 18,1 25,8
30 16,2 25,0
36 14,0 20,3
42 13,7 19,8
48 14,2 20,5
54 17,7 25,2
60 18,0 25,7
66 18,1 25,6
72 17,8 25,4
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Hinh 4. Do thi biéu thi cuong do nén mau BTPL
o cdc thoi diém dam nén khac nhau

Nhu véy, tir két qua thi nghiém va biéu dd
quan hé giita thoi diém gia cong dam nén 16p
trén va cuong do nén BTPL thiy rang:

+ Thoi diém dam nén BTDL 16p trén anh
hudng t6i cuong d6 nén BTDL tudi 28 va 90
ngay cua BTDL 16p dudi. Trong nghién cuu
thiy rang thoi diém dam nén 16p BTDL phia
trén tir khoang 30 + 54gi¢ s€ lam giam cuong
do nén BTDL 16p dudi khoang 24,26 %.

+ Piéu nay c6 thé dugc giai thich rang, khi
cuong do nén BTDPL 16p dudi da qué thoi gian
BTDK va c6 cuong do nén nhung chua du 16n
dé chiu tac dong cua trong luong BTDL 16p trén
va lyc dam s& bi anh hudng dén cau trac dang
phat trién cua vira dan dén giam cudng do nén.

4.3. Phu gia ADVA 181 cua haing GRACE

Thanh phan cép ph6éi BTDL thi nghiém nhu
trong bang 3 (c6 Vc = 10s, lugng dung phu gia
ADVA 181 14 0,8 1it/100 kg CKD). Két qua thi
nghiém cudng d6 nén mau duc theo tiéu chuan
nhu trong bang 8, d6 thi biéu dién sy phat trién
cuong do nén BTPL nhu trong hinh 5.

Béang 8. Cuwong do nén BTPL sir dung HK ADVA 181

Thoi gian, gio | 6 12 | 18 | 24 | 30

36 | 42 | 48 | 54 | 60 | 66 72

Rn, MPa 0,0 1 007]00]| 0,1 ] 03

08 | 1,6 | 25 | 35|47 160 ] 75

Tir két qua thi nghiém cuong d6 nén BTPL
va biéu do phat trién Rn tudi sém hinh 5 thay
rang: Trong thoi gian dong két BTPL, cuong
do nén dat duoc rat thr?ip, tr thoi diém sép két
thac dong két thi cuong d6 nén BTPL phat
trién manh hon va dat 7,5MPa & thoi diém tudi
72 gio.

Thaoi gian. 210
Hinh 5. Do thi sy phat trién cuong do nén

theo thoi gian

Tién hanh thi nghiém ché tao miu BTDL
theo quy trinh da trinh bay ¢ trén, thi nghi¢m
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cudng d6 nén mau BTPL & 16p dudi ung voi
thoi gian thi cong dam nén 16p mau trén cach
nhau 6 gio, bdo dudng mau va thi nghiém
cuong do nén tudi 28 va 90 ngay. Két qua thi
nghiém nhu trong bang 9 va d6 thi nhu trong
hinh 6.

Bang 9
Thoi gian R28 R90
0 26,1 36,6
6 26,3 36,9
12 26,5 37,2
18 26,3 36,8
24 26,4 37,0
30 21,4 30,3
36 21,7 30,8
42 22,3 31,5
48 21,1 29,8
54 26,7 37,4
60 26,0 36,5
66 26,2 36,7
72 25,9 36,3
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Hinh 6. Do thi biéu thz cu:o"ng dé nén mau BTPL
o cdc thoi diem dam nén khac hau

Nhu vay, tir két qua thi nghiém va biéu d6
quan hé giita thoi diém gia cong dam nén 16p
trén va cudong do nén BTPL thiy rang:

+ Thoi diém dam nén BTPL 16p trén anh
hudng t6i cuong d6 nén BTDL tudi 28 va 90
ngdy cua BTDL 16p dudi. Trong nghién cuu
thiy rang thoi diém dam nén 16p BTDL phia
trén to khoang 24 + 54gi¢ s€ lam giam cuong
do nén BTDL 16p dudi khoang 22,77 %.

+ Diéu nay c6 thé dugc giai thich rang, khi
cuong do nén BTDL 16p dudi da qué thoi gian
BTDK va c6 cudng d nén nhung chua di 16n dé
chiu tac dong cuia trong lugng BTDL 16p trén va
luc dam s& bi anh huong dén cdu triic dang phat

TAI LIEU THAM KHAO

trién cua vita ddn dén giam cudng do nén.

5. KET LUAN

+ Két qua nghién ctru da chi ra rang phu gia
hoa déo anh hudng t6i thoi gian thi cong dam nén
16p trén dé BTPL 16p dudi khong bi giam cuong
dd nén tir @6 tim duogc khoang thi cong thich hop.
Thoéng qua d6 cho phép lua chon loai va liu
luong phu gia phii hop v6i BTPL ¢6 yéu cau cu
thé vé tinh cong tac, cuong do nén, thoi diém thi
cong dam nén phu hop cho thi cong dap.

+ Tir két qua thi nghiém tai hién truong da
chon dugc thoi diém ddm nén thich hop ddi véi
cap phdi BTDL thi nghiém, dong thoi khing
dinh két qua nghién ciru vé thoi gian dam nén:

- Cong tac dam nén tién hanh trude khi hdn hop
BTDL két thic dong két khong lam anh hudng dén
céc tinh chat co 1y ctia bé tong dam lan.

- Cong tac dam nén tién hanh tir sau khi hdn
hop BTPL két thuc dong két dén khi BTPL dat
cuong do nén dat khoang 3 MPa lam anh hudng
xdu dén cac tinh chat co 1y ctia bé tong dam lan.

+ Tir két qua nghién ctru cho thay khi thiét ké
thanh phan cap ph6i BTPL can lya chon loai va
lugng dung phu gia héa déo kéo dai thoi gian
dong két phu hop voi yéu cau ky thuat trong thi
cong va tinh nang cia BTDL.
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Abstract:
THE TESTING RESULTS INFLUENCE OF SOME SUPER-PLASTICIZER,
RETARDING ADMIXTURES ON THE MOST SUITABLE FOR COMPACTION
IN CONSTRUCTION THE ROLLER COMPACTED CONCRETE GRAVITY DAMS

The Super-plasticizer, retarding admixtures is an indispensable component to improve the quality of
roller compacted concrete in construction. This paper presents the research results of the 03 types
of Super-plasticizer, retarding additives affect to the best compaction process time in RCC gravity
dam construction. The results showed that, the Sika TM25 additives, the compaction time of roller
compacted concrete above layer from 36 + 60 hours, the Rheoplus 26 RCC (A1) of BASF additives:
from 30 + 54 hours; the ADVA 181 of GRACE additives: from 24 + 54 hours. Thereby realize the
effectiveness of the Super-plasticizer, retarding admixtures to speed of the dam construction, the
compaction work performes before the roller compacted concrete hardened to not affect the
mechanical properties of roller compacted concrete.

Keywords: Roller Compacted Concrete; Super-plasticizer admixture; Retarding admixture;
Compressive strength.
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LOI CAM ON

Ban bién tap Tap chi KHKT Thuy lgi va Mai trudng xin tran trong cam on cac nha khoa
hoc, cac thay co giao da tham gia phan bién cho tap chi trong nim 2016: GS.TS Duong Thanh
Luong, GS.TS Vii Thanh Te, GS.TS Lé Chi Nguyén, GS.TS Ha Vian Khéi, GS.TS Vii Pinh
Phung, GS.TS Pham Ngoc Quy, GS.TS Nguyén Chién, GS.TS Lé Pinh Thanh, GS.TS Nguyén
Thic Tuyén, PGS.TS Tran Viét On, PGS.TS Nguyén Trong Ha, PGS.TS Nguyén Cao Pon,
PGS.TS Lé Vin Hung, PGS.TS Nguyén Quang Hung, PGS.TS Vii Quic Vuong, PGS.TS
Thiéu Quang Tuén, PGS.TS Nguyén Mai Diang, PGS.TS Nghiém Tién Lam, PGS.TS Tran
Thanh Tung, PGS.TS Nguyén Vin Thiang, PGS.TS. Hoang Viét Hung, PGS.TS. Hoang Thanh
Tung, PGS.TS Pham Thi Huong Lan, PGS.TS Ngo Thi Thanh Van, PGS.TS. Nguyén Ngoc
Thing, PGS.TS Vil Birc Toan, PGS.TS Nguyén Thu Hién, PGS.TS Pham Vin Song, PGS.TS
Mai Vin Céng, PGS.TS Nguyén B4 Uan, PGS.TS Ngo Lé Long, PGS.TS Vii Minh Cat,
PGS.TS Bui Qubc Lap, PGS.TS Nguyén Trong Tu, PGS.TS Nguyén Vin Son, PGS.TS D4 Tt
Tuac, PGS.TS Nguyén Trong Hoan, PGS.TS Nguyén Ping Tinh, PGS.TS Lé Xuan Roanh,
PGS.TS Poan Thu Ha, PGS.TS P4 Vin Lugng, PGS.TS Pham Vin Qudc, PGS.TS Lé Xuan
Kham, TS. Pham Puc Pai, TS. Nguyén Cong Théng, TS. Pham Thi Ngoc Lan, TS. L& Van
Chin, TS. Ngo Lé An, TS. Nguyén Vin Tai, TS. Pham Thi Thanh Nga, TS. Lé Hai Trung, TS.
Nguyén Pinh Trinh, TS. Lé Thi Thu Hién, TS. Bui Kién Trinh, TS. Vii Hoang Hung, TS.
Nguyén Hoang Ha, TS. Cao Vin Mio, TS. Nguyén Vin Nghia va TS. Bui Vin Truong./.
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