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LOT BAN BIEN TAP

Cac ban ddng nghiép than mén!

Trong tay Ban 13 s& 3 (Quy 3-2020) cla Ban tin v&i tén goi “Bdn tin VSRM letters” —
Ban tin duwoc xuat ban dudi dang e-Newsletter, 4n ban email dién tlr va 13 ban tin lwu hanh
ndi bd clia Hi Co hoc da chung ta. Chung ta c6 thé thay hinh trén trang bia Ia théng tin vé
Hoi nghi qudc t&€ Co’ hoc tién tién va irng dung (ICOMMA) do Hbi Co hoc Viét Nam, Vién Co
hoc, Trudng Dai hoc Vin Lang t8 chirc, moi thong tin xin xem trang nha cta Hoi nghj
http://www.icomma.org.

Cung véi moi ngudi dan trén ngdi nha chung Trai Dat, Viét Nam ching ta d3 cé
nhi*ng chién thang budc dau quan trong trudc dai dich COVID-19. Cudc séng clia moi ngudi
trén dat nwdc Viét Nam d3 va dang dan trd lai trang théi binh thuwdng maéi. Hoi Co hoc da
chiing ta cling khdng nam ngoai xu huwéng chung d6, Ching ta dang cé nhitng chuan bj quan
trong va theo dung lich trinh d3 d3t ra dé t& chirc H8i nghi Co hoc da viung Chau A (ARMS 12)
vao nam 2022 tai Ha Noi, Viét Nam. Hoi nghi Co hoc da ving Chau Au Eurock 2020 d3 duoc
quyét dinh t6 chirc trong cac ngay 12-14 thang 10 ndm 2020. Hoi nghi ARMS 11- 2020 tai Bic
Kinh, Trung Quéc d3 dwoc doi sang thang 10 ndm 2021.

Ban bién tap ciing xin théng bao véi cac ban doc, nham muc dich tdng két lich st
va nhitng &ng dung trong nghién cttu va san xuét thuc tién cla Co hoc da... Bat dau tir s6
nay, “Ban tin VSRM letters” s& lan lwot glti t&i cac Quy vi nhitng bai viét theo céc xu huwéng
trén.

Ban Bién tap “Bdn tin VSRM letters” mong nhan dwoc sy cdng tac clia cac Hoi vién
va ddng nghiép thong qua cdc ban tin gltri vé Ban Bién tap, su hwdng &ng vé tinh than, tai trg
vé vat chat.
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SU’ PHAT TRIEN LIEN NGANH CUA CO' HOC PAT -PA QUA CAC HOI NGHI
CO’' HOC TOAN QUOC, TIEU BAN CO' HOC PAT PA VA MOI TRUO'NG RO

NGUYEN CONG MAN, VGl

LOI BAN BIEN TAP: Trong cac nganh khoa hoc néi chung va nganh Bia ki thuat ndi riéng, xu thé lién nganh d3 va dang
la mot doi hdi mang tinh cdp thiét va dem dén mét stic manh mdi cho gidi Khoa hoc nghién ctru mét cdch day di cac van dé va
hién twong cha thién nhién va con ngudi. Trong linh virc nghién clru Dia k§ thuat trén thé gidi hién nay c6 04 hdi quéc té bao
gdm: Hoi Co hoc dat va Dia ki thuat cdng trinh Quéc té (ISSMGE), Hoi Co hoc da va Cong trinh Quéc té (ISRM), Hoi Dia chat Cong
trinh va Méi trudng Quéc té (IAEG), Hoi gia c6 nén Qudc t& (IGS). C3 4 Hoi trén d3 1ap nén mdt ngdi nha chung |a Lién doan Dia
ky thuat Cong trinh Qudc té - Federation of International Geo-Engineering Societies (FedIGS). Chd tich khéa 2018-2022 clia FedIGS
la GS. Xia-Ting Feng (Pai hoc Dong Bac, Tham Duong, Trung Qudc). Hién nay, & Viét Nam chung ta déu cé ca 04 hdi nhu trén va
14 thanh vién cla cac Hoi Quéc té trong linh vire cda minh. Tuy nhién, ngay tir khi thanh |4p Héi nghi co hoc toan quéc (Lan thi
hai— 1977, tai Ha Noi), thanh |ap Héi Co hoc Viét Nam (Hué, 1982) d3 hinh thanh tiéu ban mang tén Co hoc Pt D4 va Méi truvong
roi. Mot s6 khai niém lién nganh va lich sir ra d&i cla Vién Dia ky thuat va Tap chi Dia kj thuat (1997) 13 nhitng vién va tap chi dau
tién nghién ctru lién nganh vé Dja ky thuat va cé sy déng gép cla cac Hoi chuyén nganh d3 ké trén. Nhitng ndi dung trén D3 duoc
GS. Nguyé&n Céng Man trinh bay chi tiét va day du trong Bdo céo khoa hoc duwgrc trinh bay tai Tiéu ban Co hoc D4t P4 va Mai
trudng roi, Hoi nghi Co hoc toan quéc [an thdr X, Ha Noi, 8-9/12/2017. Ban bién tap xin dugc dang lai phan chinh cla Bao céo
nay. Toan vdn bao cdo xin xem theo duong link sau:

http://vietrocknet.org/app/webroot/img/files/Bai%20bao%20GS %20Man%20-%2012-2017.pdf.

Sur phat trién lién nganh cua Co hoc Dat - Pa qua cac Hoi nghi Co hoc
toan quoc, Tiéu ban Co hoc Pat Ba va Moi trudng roi
Nguyén Céng Min
Nguvén Uiy vién Ban chap hanh Hoi Co hpe Viét Nam
Bm:g chui tri Tiéu ban Cor hoe Bit Pd va Méi trwdmg vl
1. Difm qua edc ki Hji nghi Co hoe todn qube

Bang 1 sau diy néu cdc Héi nghi Co hoc todn quéc mi tic gia di d voi tr cach Tiéu ban Co
hoc Bat Ba va Méi tnrimg rii.

Bang 1
Héi nghi Bia diém Tham gia
It - 1977 Ha Nai Bémg chii tri Tiéu ban Co hoc Dét Da va Mai trirémg riv, co 1 bdo
cdo khoa hoc
I - 1982 Hué Thanh lip Héi Co hoc Viét Nam, Uy vién Ban chﬁp hanh Héi, co 1

bdo cao khoa hoc
Bing chi tri Tiéu ban Co hoc Bt D4 va Méi tnromg révi

V1992 Ha MNéi Bémg chi tri Tiéu ban Co hoc Bét Ba va Mai trurémg révi

VI- 1997 Ha Noi Démg chii tri Tiéu ban Co hoc Bt Ba va Mai trrdmg rii, 6 2 bao
cao khoa hoc

X-2017 Ha Nai Buge mii du, ¢6 1 bao cio khoa hoc

2. Vé sir ra doi ciia Tiéu ban Co hoe Dét Da va Mbi trrimg rivi.
2.1. Vé Co hoe Diit

Cu.ng voi dinh luit Coulomb vé sire chong ma sit [1] ph.'l‘t trién dé giai quyel céc béi todn Gn
dinh cuémg d§ coa dit, gido sur K. Terzaghi, vé Iy I.huyel di vin dung bal toan truyén nhiét trong vit
li¢u, véi so dé co hoc mé ta truc quan qua trinh nén - thodt murde, cing vél co hoe Iy thuyet va oo hoc
oong trinh nhur sirc bén vit lidu,.. dé gidl quyet céc van de mg suit - bién dang ¢ co két coa dat dé phat
trién giai quyet vin dé bién dang cua dat dii xudt ban cuén sich du tién hamg, t:enﬂ Birc mang tén “Cor
hoe dat” [2] dé bd sung vio cic chuyen nganh Co hge cia thé gidi vao nira diu the ky trude.

San do Héi Co hoc Pit va.Nen mang (ISSMFE) duogc hinh thanh tir ndm 1936, cha tich: K.
Terzaghi (USA) 1936 -1957 sau doi tén ISSMGE: Website: https:/fwww.issmge.org/
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696 Nguyén Cong Mdn

Karl Terzag

The

M. Coulomb K. Terzaghi
2.2. Vé Co hoc Dd

Hai cudn sich diu tién vé Co hoc Dé: J. T:ajcnnl:n:~ Ky sir Céu dm:mg Fhap [3] va GS. Ky s
Fernando de Mello Mendes [4]. Theo ndi dung thi cudn [3] trén néu chi tiet hom vé céc tinh chit caa
da mang tinh chat “Co hoc da Xay dung™.

Sau do nim 1962 Hai Co hoc Pa ra déd, cha tich: Leopold Miiller (Austria) 1962 - 1966: Website
https:/fwrww ismm.net/.

Do viy tir Héi nghi Co hoc toan quoc 1an 11 - 1977 di hinh thanh Tiéu ban mang tén Co hoc Bt
B va Mai trromg rivi.

Cé the tluy hai hii Co hoc Bat va Co hoe D ra déi theo xu thé phét trién dem ngrm.h cua Co
hoe, do viy dén giai doan phat trién Jién mgdnh nhu hién may thi di co tranh ludn vé ndi dung hoat

déng hoc thudt cia hai héi va tén chuyén nganh Co hoc Pit Ba va Mai trrdmg roi b con v nghia nhur
mgt chuyén nganh thudc co hoe? (Bang 2).

Vi du, trong bio cio chung coa Hoi nghl lin thir VI cua Pao Huy Bich — Dai hoe Quuc: gia,
phin két luin vé chuyén nginh Co hoc Dét D4 va Mai tnromg di khong néi dén sir phét trién lién

nganh néu trong Bang 2.
Bang 2
Khii quét vé sy phit trién cia cic khoa hoc trii dét
Pia chilt hoge -

Khi quyén Ngudn gic

Thity quyén Lich sir phat tridn
Thaeh quyén Céu mic

N quvén : Ot trinh dfa chit

Cive KH i dibt - Xu thé phin
Khoding vt boc - Thach hoe - Tho nhudng - Bja mgo - Kién tgo - Khi
turgmy - Ba vit 1y - Din chiin - Thity viin - Dia chit cung trinh - Bia chit
Thivvin = Bja chat cong trinh (1929) = Cer hge it (1925) = Car hoe dd
(1957, 1968) ...

Vi du xu the lién nginh
Bija k¥ thugit (Geotechnics), Hja k7 thuds v dymg (Geotechnical
Engineening). Bia k¥ thudi mdi rutmg, (Geoenvironemental. Engineenng),
Bia co hoc (Geomechanics), Bja co hoe tmg dyng (Apphed Geomechanics)
B cang frink (Rock Engineering) - Thity dja co hoc, Bia chilt mdi tinimg
(Geoenvironemental Geology)..,
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Sur phit trien fien ngank cia Co hpe Evit - Bi qua cie Hoi nghi Cea hoc todn quoc
Ban Cor hoc Bt B - Mdi trinemg roi J01

Trong [9] ti d3 néu dinh nghia vé Dia ki thuit Xiy dung (Geotechnical Engineering) : “Dia ki
.rllugr.rXa]:dmig la mat mon hoe lién ngﬂn.h (interdiscipline), dp dung céc ngu_;ﬁeu Iy ccrbﬂn clia Ca' hoc
Bt Co hoe Bd, Kii thugt xdy dung nén méng-cong trink, .. dé gigi quyét cac van dé thiér ké. xdy
dumg, xir [V cai tgo cde logi cong trinh thuge xdv dimg dan dung, cang nghiép, ginoe thang - van rdi,
i'!ru_y i, khai I.‘mc rai nguyen thien nhién va cong trinh gudn sw, dat trén, trong hode gay tromg tde voi
midi trrcmg ddr di”” (xem Bang 2).

B@cblétl:rmlghmngh;huniy GS. DG Fredlund & A. Xing — Bai hoc Saskatchewan
{Canada) ciing co mdt bdo cao tham gia trong tiéu ban mang tén “The use of Rheological Model for
the Visualization of Unsatured Soils Processes™.

GSs. DG Fmd.hmddammgm]mﬂlanhlap\’iElB!lkyﬂm:;tﬂ:'mumtgleNmfmg
:hquymgﬂpmhdluyﬂﬂsang \-"thamdElapmqtrhuwgnwgnphnhphnhuhmdauclu Vién
vi dé dich - in cudn Co hoc Bt khéng bio hoa cia dng va GS. H. Rahardjo do Npuyén Céng Min chi
tri cing dich va cha bién. Thr vién nay hién nay dat tai B6 mon Bia k¥ thuit, tnromg Bai hoe Thay
lgn.

i -|.;r Lt L L

Dich nam 1993 {TmngQunc dich cudn nay nam 1997)

Vién n'l,n:'lhuoc:le hiép ciac Héi Khoa hoc - Kyﬂ:.uat\-’mNam{Phuluci}vam tir cach phap
nhin ra so bdo déu tién mang tén Pia k¥ thuit vao nim 1997 (Phy luc 2). Trong s6 5 thanh vién sing
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102 Nguvén Cang Mdn

lip Vién, PGS. Nguyén Truwimg Tién nguyén la chi tich va Nguyén Céng Mén 14 Phé Cha tich Héi
dong Vién.

Hién nay cic wﬁng Bai hoc Thl'ly lgn, Giao théng, Bai hoc Quéc gia Ha N§i,... va nhiéu Vién
oo lién quan di c6 don vi mang tén nay. Téi hoi nghl lan thir X nidm 2017, Co hoc Dit - Da di duge
phit trién theo xu thé lién nginh dé dap img cic yéu ciu cia xiy dung ndi chung: Dia ki thudt Xy
dimg (Geotechnical Engineering), B céng trinh (Rock Engineering), Bia co hoc (Genmachamcs]
nhir néu trong so b phit trién cia céc khoa hoc trai dit (Bang 2).

3. Cing nghé st hba gidi quyét cic bii todn trong Dia ki thudt Xy dymg (Geotehnical
Engineering) va D cing trinh (Rock Engineering)

Trong mira diu thé ky tnroc, cac bai todn bién dang va n dinh trong cor hoc dit thl.rcmg d‘ung
phuong phap giai tich hay do giai dé dénh gia diéu kién lam viéc cia cong trinh, do viy d tin cdy con
rit bi han ché.

_ D¢ khic phuc bit tién dé thudmg tir két qua nghién cinu giai tich rdi lap cic bang tinh sin cé cic
hé so khong thir nguyén tir lod giai giai tich dé tién ding.

Vi du, bang tinh cic hé s0 khéng thir nguyen ciia p lue chii déng va bi dong cia dét dinh lén
twémg chin cia Nguyn Céng Min [11], hién nay vin con dige diing trong TCVN 9152:2012 [12].

Tai My ciing cé bang tinh da}r di cioa AR Jumikis (1962) nhumg do tha thugt bién déi khing
thing minh nén cén rudm ra ding khing thudn tién [13].
Vio nira sau cudi thé ky trudc, cong nghé so hoa phat me:n Vol cdc phan mém Dia k}r thudt

chuyén dung di phit huy phuong phap phin or him han dé co thé biéu thi true quan c:huan Xdc trang
thai ing suat bién dang tai timg diém trong khoi dit da do tuong tac giira cong trinh va nén.

Sau khi khio sit tim hiéu cic phin mém Dia ky thuit, vai tir cach Trrémg phong Khoa hoc vi
Hop tic quoc té va Phd Cha tich Vién Dia ky thudt, LNguyén Céng Man dé nghi nha tnrémg méi cic
chuyén gia coa ba céng ty sau sang gidi thiéu phan mém cia ho (Phu luc 4):

- Co hoc dit trang thai téi han - Sage Crisp: thing 1-1997, Héi déng Anh tai tro;
- GeoSlope Office: 15 =18/12/1997, CIDA Canada tai troy;
- Phin mém Plaxis BV: 29/10 + 2/11/2001, Ha Lan tai tro.

Nguyen Céng Min di chon phdt trién ndi dung hai phan mém sau va bién soan bai glang
phuong phap tinh din tién ciing phul hop vl cac giang vien Bo mon Bia ky thuit phé bién ring rdi tai
mit so tnrémg dai hoc va co quan nghién ci - san xuét Vigt Nam téng cong tai 30 lap: Ha Nai 26,
TP. Ho Chi Minh 3 lop, Budn Ma Thudt 1 lép. Riéng tai tnrémg Bai hoc Mo - Bia chit da giang cho 7
khoa sinh vién Bia chat Cong trinh tir khoa 5 (2003) dén khéa 12 (2009), trong d6 co Trinh Minh Thy,
Nguyén Truémg va Pham Quang Ti hién li cin b giang day ciia bd mén Bia ky thuit, nrémg Pai hoe
Thuy lgi.

Hién nay hai phin mém nay di dugc sir dung rong rii va rit co hiéu qua cho cong tic nghién
ciru khoa hoc va thiét ke cdc cong trinh xiy dung cac loai. Bac biét co nhieu thay gido cia tnrimg Pai
hoc Thiy loi va k¥ sur san xuit di cong tac binh dang i cdc cong ty nudc ngoai dén Viét Nam trong
giao hru nghé nghiép. Trurimg Brai hoe Thay loi di dwa vao chinh khoa giang cho sinh vién hai phﬁn
MEm ndy.

4. Phuromg phip tiép cén cic bai todn Dia ky thuiit xiy dung va D4 cdng trinh.

Nhin dlp ky niém 10 nim ngay thanh ldp Vién Dia k¥ thudt (1995=2005), Vién da td chirc
semina, Nguyén Céng Man di co mit bao cio “Phuong phap luin hién dai giai quyet cic bai toan dia
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Su phet trién lién nginh ciia Cor hpe Dt - P qua cde Hii nghi Car hoe todn qude
Ban Cur hoc Biat D - MGi trunimg réi 703

k§ thudt va hé qua”, trong dé ¢6 ap dung va mérong phuong phip “tam gidc co hoe dit Burland " [14]
dé tiep cin cic bai toan lién nzinh.

e e Y Y

VIN DiA K THUAT

ol TadE WINCE D TR

Pia ky thut

Ry e S i T p—
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John Boscawen Burland

Imperial College London

| Ground Site Imvestigation
Reference [ Profile Ground description
EUROCODE7 - Part 2 |
Lab/field testing \
Observation. Epm h
Measurement Experience
I v
\ Appropriate
Soll Model,
Behaviour m
n
Modelling Conceplual,
Physical. Numerical
analvsis
Tam gidac co hoc dit Burland

Tir hinh vé trén, co thé vin dung Eurocode 7 - Part 2 dé thue hién khao st hign trromg va xdc
dinh céc dac trung dia k¥ thudt cua dat da (1 va II).

Vang tron 111, ¢6 thé 1 so bd du kién “mb hinh khai niém™ néu co kinh nghiém, mé hinh vat Iy
nhar thirémg thire hién va ma hinh si. Cac phan mem dia ky thuit néu trén 1 nhimg mé hinh s6 giai
quyet rat co hidéu qua cac bai toan dit ra.
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Su phit irién lién nganh ctia Cer hoe Dt - Dé qua cdc Hei nghi Co hoc todn quoc

Ban Cur hoe Bat P - Méi trinimg roi 705

Modeling Lee Barbour and John Krahn
g July 2003 - England
[llustration

|l.|| b ,;—_:_‘3'1317 P =
(Numerical e )
Model)
==y
.‘-‘ - i “ .

= ey verih
= (Interpretative

= Model)

- — - simulated fbad

Bai vai Cor hoe B (Rock Mechamﬂ) vi Bt Cang trinh (Rock Engineering), phiromg phap Feng
& Hudson. 2004 cing nén luu do tiep cédn theo sodé sau [15].
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| Thiét ké theo phin tich thuin |4 Thiét ké theo P. T nguge

1

Thi cong va Giam sat

Liru d6 mé hinh hoa Cor hoe Bd va tiép can thiét ké Dd Cong trinh theo phirong phip Feng & Hudson

Phén tich huu dé niy thay mng phuong phap ludn giai quyer bii todn ciing cé diém turong dung
vol tam giac co hoe dit Burland: dau vio phia trdi so do m:mgung vmw:mg Ivallva tlep cin bai
todn di tir phwrong phip don gian (co hoe dd) dén phuong phap s6 tuong tmg vai vong 111 cia tam giae
oo hoc dit Burland.

Trong cudn sach trén, cc tic gia did nén mdt dinh nghia ngé.n Eon va xic tich vé Pa cong trinh
nhur sau:
Rock engineering: The kinds of surface and underground engineering in which
the rock mass serves as a foundarion or environment for the construction project.
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TG Ngu yé_n Cngr Min

Vi luu do niy du.ng cho cing tac thiét ké, do viy néu chi tiét hom song ca hai cach nep cdn nay
déu ciin dén cic phin mém lip theo phuong phép sé.

5. Két luiin va nhin xét

5.1. Céc phin mém phuomg phép si nén ding nhr mét méd hinh sé: linh hoat va hiéu qua hon
cic md hinh vit 1¥, cb thé md phéng cic qua trinh vit Iy xdy ra trong tw nhién mét céch chinh xic ky
diéu, co thé thay thé mé hinh vat 1y trong mit s0 trirémg hop. Nhimg han ché ciia md hinh sb (mé
phong cic qua trinh hoa 1y, bién di nhiét,...) cin dwgc tiép tuc nghién ciru phit trién;

52, Viéc khai thac cic mo hinh sb co hiéu qua haj,r khong la tiry thudc nguwdi sir dung Néu khai
thic tot, ngudi sir dung cé thé hiéu siu sic hon cac qua trinh vit 1y chua biét, lam siu sic hon kién
thire tich liy cho ban thin: dé 4 cdc kinh nghiém c6 chon loc trong nhin cuia tam gide co hoc dit
Burland. Do viy, qua trinh khai thic sir dung cic phﬂn mém dia k¥ thudt ciing chinh 13 qua trinh tr
dio tao, nén cin cai tién giang day dia k¥ thuit, tao diéu kién cho sinh vién tiép cdn va khai thac ching
trong dao tao tai cic truomg Pai hoc.

5.3. Nén tin dung cic phin mém dia ki thuit nhir mét cong cu mé hinh sb thay mé hinh vit ly
trong trirémg hop cb the, dé du tinh cic kha ning co thé xiy ra cho cic dy dn trong nghién ciu khoa
hoc, hodc lua chon giai phﬂ.p trong thiét ké san xuaL No ciing can durge khai thac trong quan 1y sira
chira céc cong trinh hién co. Pay ciing 1a mot xu thé hop 1y dé tiét kiém théi gian, kinh phi trong cong
tac nghién ciru khoa hoc.

5.4. Lién nganh thudc cic khoa hoc trii dét hién nay di c6 phat trién manh dé dap img co hiéu
qua cong tac thiét ké va xdy dung ciac cdng trinh cic loai, do viy Héi Co hoc cd nén cho ndé mdt chd
dimg hgp 1y hon trong cac héi nghi oo hoc?
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THONG TIN VSRM

THONG TIN VE BUOI GAP GO GIT'A HOI CO' HOC PA VIET NAM VA HOI CONG
NGHE KHOAN KHAI THAC VIET NAM

PHAM QUOC TUAN, VSRM

Thong qua gidi thiéu va sdp x&p clia PGS.TS Nguyén S§ Ngoc, Phé Cha tich Hoi Co hoc da Viét Nam. Ban thuong tryc
Hoi Co hoc d4 va Hoi Cong nghé Khoan — Khai thac Viét Nam d3 cé budi gdp méit va giao lwu vui vé trong ngdy 28 thang 5 ndm
2020 tai tru s& H8i CN Khoan -KT VN. Thanh phan H8i CN Khoan KTVN bao gém: PGS.TS Nguyén Xuan Thao — Chd tich Hai, Vién
trudng vién Cong nghé Khoan, NCS. Nguyé&n Duy Tudn — Phé vién trudng Vién Khoan, PGS.TS. Tran Dinh Kién- Phé Cha tich Hai,
PGS.TS Nguyé&n Thé Vinh — Trwdng Khoa Dau khi, Bai hoc M4 - Dia chat, ... H6i Co hoc da Viét Nam gdm cé: GS.TS B Nhu Trang
— ChU tich H8i, PGS.TSKH Vii Cao Minh, PGS.TS Nguy&n S§ Ngoc — Phé Chu tich Hoi, TS.Pham Quéc Tuan — Phé Cha tich- TTK Hoi.

M& d3u budi gip mat, PGS.TS Nguyén Xuan
Khai thac Viét Nam: HQi dugc thanh l1ap vao ndm 1983,
dén nam 2020, H6i d3 trai qua 03 lan dai hoi, dai hoi
gan day nhat 13 ndm 2015. Hoi ¢6 hon 1500 Hoi vién
trong dé cé hon 200 Tién st chuyén nghanh Khoan Khai
thac dang sinh hoat trong Hoi. HGi c6 4 chi H6i bao
gdm: Chi Hoi Khoan — Khai thac vung Bong Bac, thanh
phé H® Chi Minh, khu vuc Ba Ria -Viing Tau, chi hoi
doanh nghiép la Céng ty Son Ha. H6i ¢6 03 don vi hoat
déng khoa hoc cdng nghé bao gdbm: Vién Céng nghé
Khoan, Vién Cong nghé Khoan Khai théc cé tru s& &
thanh phd H8 Chi Minh, Céng ty TNHH MTV Céng nghé
Khoan — Khai thac va Méi treong & Ba Rja — Viing Tau
chuyén phuc vu chuyén giao cong nghé trong linh vuc
dau khi. H6i d3 duwoc Dang va Nha nudc ghi nhan thanh
tich va trao thudng Huan chuong Lao déng hang ba,
Bang khen cla Thi tuwéng chinh phd va nhiéu Bang
khen clha cac B6 Nganh va Lién hiép cac Hoi Khoa hoc
ky thuat Viét Nam.

GS.TS D6 Nhu Trang — Cha tich Hoi Co hoc da Viét Nam gidi thiéu vé Hoi Co hoc da: Hoi dwoc thanh 1ap ndm 1984, va
Hoi vira ky niém 35 ndm thanh 13p vao ndm 2019 véi trong tam |a t6 chirc Hoi nghj khoa hoc quéc t& VCRES2019 vdi sy tham gia
déng t6 chirc ciia Hoi Co hoc d4 va Cong trinh Quéc té (ISRM), Hbi Co hoc d4 va Cong trinh Trung Quéc (CSRME) rat thanh cong
vao thang 11 ndm 2020. Hoi c6 tru s& tai Vién Dia chat,thudc Vién Han 1am KHCN Viét Nam, ngd 84 Phd Chua Lang, Dng Da, Ha
N&i. Hoi la thanh vién cla Hoi Co hoc d& va Cong trinh Quéc t& (ISRM). Hoat dong |&dn va trong tdm cla Hoi | t8 chirc cac khoda
hoc chuyén d&, hdi thao chuyén d&, Hbi thdo quéc gia va qudc té véi sy gilp dd to I&n clia Hoi Co hoc dd va Cong trinh Quéc té
(ISRM) va cac Hoi Ban trong vung Chau A nhu: Trung Qudc, Nhat Ban, Han Quéc, ...Hdi c6 “Ban tin VSRM Letters “ dugc phat hanh
ndi bd va hang quy dé nhadm muc dich: “Bdn tin VSRM letters” theo cac y twdng sau:

—  Truyén dat t&i Hoi vién Hoi Co hoc d4 va cdc dong nghiép nhitng thdng tin clia Hoi Co hoc dda Viét Nam va Héi Co hoc

dd Quéc té& (ISRM) va cac Hoi Ban va ddng nghiép trén thé gidi;

—  Théng tin khoa hoc méi, cé nhiéu trién vong chuyén giao cong nghé va dau tw vao [inh virc Co hoc da va cac nganh lién
quan;

—  Théng tin cac hoat ddng hdi thdo, khoda hoc, hoc béng, du &n cé lién quan dén linh virc Co hoc dd trong va ngoai nudr;

—  C4c thong tin can thiét khac;

N3m 2022, Hoi Co hoc dé Viét Nam dang cai Hoi nghi Khoa hoc Qudc té chuyén dé vé Co hoc da cho viing Chau A
(ARMS12- 2022), day 1a mét hoi nghi rat 1&n vdi sy tham gia clia hang trdm cac Nha khoa hoc, Cong nghé, K§ su hoat ddng trong
tat ca cac nganh, linh vye lién quan dén Co hoc da trén thé gidi ndi chung, va viing Chau A — Théi Binh Duong néi riéng. Hoi Co
hoc d4 cling c6 mot dodi ngii chuyén gia rat cé uy tin 13 Hoi vién cla Hdi, tuy nhién cdng viéc Nghién ciru KHCN va chuyén giao
Céng nghé cta Hoéi 1a mdt khau rat yéu, va Héi rat mong hoc tap HOi CN Khoan -Khai théc rat cé kinh nghiém trong Iinh vurc nay.
Gido suw Trang ciing rat mong cé sy tham gia clia Hoi CN Khoan — Khai théc trong cdng tac té chirc, déng gép bai v& cho Hoi nghi
ARMS12- 2022 téi day.

Tiép theo, NCS. Nguy&n Duy Tuan trinh bay bd sung vé cach thirc té chirc hoat dong KHCN, cu thé 13 hoat ddng cla Vién
Céng nghé Khoan truc thudc HOi Khoan — Khai thac. Day la mét hoat dong rat khé va ciling 1a rat can thiét cho su tdn tai va phét

& Vién dia chat - VAST - 84 Phé Chua Lang - B&ng Da - Ha Noi- Viet Nam; www. Vietrocknet.org 2 Vietrock2015@gmail.com
Trang 9



trién cla Hoi. HOi phai nhu mot 6ng Bau xd dling nghia 13 tao ra san choi dé thu hat sy quan tdm clda Moi ngudi quan tAm dén
CN Khoan — Khai thac tham gia. Hdi, Vién trong hdi phai 1a mét t6 chirc phi lgi nhuan, moi cdng trinh, dé tai nhan dugc vé thi déu
duwoc ¢ phan cu thé cho tirng viéc, va chi nhitng ngudi tham gia méi dwgc déng c6 phan, Hoi dirng ra 13 chl, nhung ciling coi
nhu khéng 13 chi trong viéc tra thué, kinh phi hoat ddng thudng xuyén, ...

PGS.TS Nguy&n Thé Vinh — Trwdng Khoa Dau khi, Dai hoc M - Pia chat, tham gia y kién: Hoi Co hoc d4 Viét Nam la mot
hoi cé truyén théng trong viéc td chirc cac hoat déng quang ba, dao tao, t6 chirc cac Hoi thao khoa hoc céng nghé quéc gia va
qudc té&. Hy vong, Hai Hdi, cung véi sy tham gia cla Khoa Dau khi — trwérng Pai hoc M6 - Dia chat s& ¢ nhidu hoat dong thiét
thue, cu thé |13 cung tham gia t6 chirc Hi nghi ARMS12 -2022.

PGS.TS Tran Dinh Kién — Phé Chi tich Hoi Khoan — Khai thac Viét Nam cé y kién: Hoi Cong nghé Khoan — Khai théac Viét
Nam |a Héi cla nhitng ngudi hoat dong trong linh vuc khoan khai thac & Viét Nam. Hoi Khoan khai thac cé quan hé rat tét vai
Tap doan D3u khi Quéc gia Viét Nam (PVN) va cdc doanh nghiép |&n hoat ddng trong linh viec khoan khai thac dé t8 chirc cac Hoi
thao qudc gia. Hoi Co hoc dé Viét Nam la thanh vién cla ISRM, cé quan hé qudc té rat tot vai cac hdi Ban trong vung chau A day
13 th& manh cla hai Hoi cé thé b sung cho nhau.

PGS.TS Nguyé&n Sy Ngoc — Phé Chi tich Hoi Co hoc da Viét Nam néu y kién: Hai Hoi co rat nhiéu Hai vién la thanh vién
clia ca hai Hoi, hai H6i c6 rat nhiéu thé manh riéng c6 thé bd sung cho nhau. Trudc mat hai Hai cd thé hop tac trong viéc t6 chirc
cdc cudc Hoi thao ky niém 15 ndm thanh lap Vién Cong nghé Khoan, va dic biét 1a Hoi nghi ARMS12-2022 m6t hoi nghi rat 16n
clia vung Chau A.

PGS.TSKH Vii Cao Minh — Phé Chd tich Hbi Co hoc d& Viét Nam cd y kién: Hoi Co hoc d4& dugc thanh 13p vao nam 1984,
va la mét trong nhitng thanh vién sang lap Hoi, va tru s& Hoi hién nay & Vién Dia chat — Vién Han 1am KHCN Viét Nam, cho thay
Hoi Co hoc da c6 mat sy hd tro rat Ién vé Khoa hoc Cong nghé tir Vién Han 1am trong viéc t6 chirc va hoat ddng clia minh. Tuy
nhién d6 13 th€ manh cla Hoi, con vé diém yé&u cta Hai |a cdc Hoat déng nghién clru chuyén giao cong nghé, ma Hdi CN Khoan —
Khai théc lai c6 thé manh vé diém nay. Do viy nhu cdu hop tac va bd sung cac diém manh yéu cho nhau cla hai Hoi la mét sy
hop téc can thiét trong giai doan hién nay.

K&t thac budi gdp mat, hai Hoi d3 t6 chirc budi giao luu bén ban tiéc vui vé tai nha hang bén b H6 Ty tho méng, trong
sdng mua hé mat mé, hira hen nhiéu hy vong mdi cho su phat trién va hop tac cla hai Hoi.
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BAN THUONG VU HOI CO HOC PA VIET NAM (NHIEM KY 2019-2024)

GS.TS. D6 Nhw Trang TS. Pham Quéc Tuan
Cha tich Phé Chu tich — Téng thw ky
Truong DH Cong nghé GTVT Cty TNHH Tw vdn BTXD Dién lwc
donhutrang2006@gmail.com Tuanpq8l@gmail.com
DD: +84-903225054 DD: +84-932218599

PGS.TSKH. Vii Cao Minh PGS.TS. Nguyén S§ Ngoc PGS.TS. Tran thj Thu Hing PGS.TS. D6 Ngoc Anh
Phé Chui tich Phé Chu tich Uy vién Thudng vu Uy vién Thudng vu

Vién Dja chét -VAST Trwong PH GTVT Trwong OH GTVT Trwong DH M4 dia chét
vucaominh@gmail.com cognl1945@gmail.com tranthuhang.utc@gmail.com nado1977bb@gmail.com
DD: +84-936180049 DD: +84-904364356 DD: +84-+84-915085660 Db: +84-987723686

B

TS. Ha Ngoc Anh Ths. KSC. D3 Kién Cwong Ths. KSC. Lé Quang Huy Ths. Tran Quéc Thinh
0y vién Thwong vu l:ly vién Thuong vu 0y vién Thwong vu 0y vién Thuwong vu
Vién Dja chdt -VAST Vién Khoa hoc Céng nghé Mé Céng ty CP Tw véin XD Dién 1 $6 Xdy dwng Ba Néng
hangocanh@ymail.com dokiencuong9@gmail.com Le quang huy@yahoo.com thinhdhkt@gmail.com
DD: +84-925223388 DD: +84-902199697 DD: +84-962595438 Db: +84-917986968
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BAN CHAP HANH HOI CO HOC DA VIET NAM (NHIEM KY 2019-2024)

T Ho va tén Pia chi
1 | PGS.TS. Phung Vinh An Vién Thay Cong - Vién KHTLVN
2 | TS. Lé Hoang Anh Trwong DH Cong nghé GTVT
3 | PGS.TS. D6 Ngoc Anh Truong Dai hoc Mo - Dia chat
4 | TS. Ha Ngoc Anh Vién Dija chat - Vién HLKHCN Viét Nam
5 | Ths. Huynh Thanh Binh Vién KHCN Giao théng van tai
6 | PGS.TS. Tran Thuong Binh Trwdng PH Kién tric Ha Noi
7 | Ths. 6 Kién Cudng Vién Khoa hoc Cong nghé Mo
8 | TS. Binh Quéc Dan Vién KH Cong nghé Xay dung - BXD
9 | PGS.TS. Tran Thu Hing Trudng DH GTVT
10 | Ths. L& Quang Huy Céng ty C6 phan Tu van Xay dung Dién 1
11 | TS. Nguyén Trung Kién Truong Dai hoc Thiy loi
12 | Ths. H86 Minh Long Céng ty C6 phan Tu van Xay dung Pién 1
13 | PGS.TS. Nguy&n Xuan Man Trwdng Pai hoc M6 - Dia chat
14 | PGS.TS. Nguyén Birc Manh Truwong BDH GTVT
15 | PGS.TSKH. Vi Cao Minh Vién bia chat - Vién HLKHCN Viét Nam
16 | PGS.TS. Tran Tuan Minh Trwdng Pai hoc M6 - Dia chat
17 | TS. Trinh Qudc Nghta Tap doan SINTEF Nauy
18 | PGS.TS. Nguyén S§ Ngoc Trudng DH GTVT
19 | GS.TS. Nguyén Quang Phich | Trudng Pai hoc Van Lang
20 | PGS.TS. Nguyén Xuan Thao Vién Céng nghé Khoan
21 | PGS.TS. Pam Trong Thing Hoc vién KTQS
22 | Ths. Tran Quéc Thinh S& Xay dyng Pa Nang
23 | GS.TS. D6 Nhu Trang Truong DH Cong nghé GTVT
24 | TS. Lé Thiét Trung Trwong Dai hoc Xay dung
25 | TS. Pham Quéc Tuan Céng ty TNHH Tw van dau tu xay dwng Dién luc
26 | PGS.TS. Poan Thé Twong Vién Dia k§ thuat
27 | PGS.TS. Nguyén Thé Vinh Trudng Dai hoc M - Pia chat
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THONG TIN KHOA HQC- TECHNICAL NOTE

OPTIMIZING DRILLING & BLASTING OPERATION USING TECHNOLOGY
PLATFORM

SANJAY PUROHIT"

* Heading Mining Team at MineExcellence, India, Australia.
Web Site: mineexcellence.com

Email: support@mineexcellence.com

LOI BAN BIEN TAP: Hién nay trong cdc Tiéu chudn, Quy chudn cta Viét Nam va trén thé gidi vé khoan né min, nhw QCVN
01-2019/BCT — Quy chudn ky thudt quéc gia vé an toan trong san xudt, thiz nghiém, nghiém thu, bdo quén, vén chuyén, st dung,
tiéu huy vat liéu né céng nghiép va bdo qudn tién chdt thuéc né, déu néu khd ndng trng dung cua cdc sé liéu dja chét trong khi
khoan va né min rét han ché. Héu nhu, rét han ché st dung théng tin tir khoan khdo sat Bja chét céng trinh dén thiét ké né. Tuy
nhién, hién nay trong cuéc cdch mang céng nghiép Ién thir 4, thuc chét la sw buing né cta DiF liéu duoc thu thép ( Big Data), ma
cu thé & déy la div liéu vé dia chdt céng trinh, dif liéu vé khoan né min, di¥ liéu vé qudn ly né min, anh huédng do né min... Hdng
Mine Excellence (An d6, Uc) da gidi thiéu mét Hé sinh thdi phén mém MineExcellence bao gdm tir Thiét ké, Quén ly, Bénh gid énh
hwéng cta né min, Téi wu héa, BIM trong khoan né min, .... Trong cdc trinh bdy sau thé hién ré cdc chd dé trén. Moi théng tin vé
viéc st dung phdn mém xin lién hé vdi Hang MineExcellence hodc TS. Pham Quéc Tudn — OT: 0932218599.

Abstract

In the present times, software is being used at an increasing rate in the mining industry for optimizing different mining
operations. Among this various mining software, there are some that are used specifically for drilling and blasting
operations. Blasting is a core activity in mining and impacts downstream operational activities such as excavation and
processing. Software technology used in blasting has been prevalent for many years (the use of blast designers is
common) but it has not been readily accessible to an average blaster. Integrated tools for blast data collection and blast
performance analysis are largely missing from the industry.

One of the top technology platforms in this space is provided by Mine Excellence. Mine Excellence actively works in
collaboration with innovative people for further improvement in this field.

Introduction

Mine Excellence is a leading technology provider in the end to end blasting technology space globally. Its solutions help
in designing, optimizing, and analyzing how blasts are performing. The SaaS and Mobile based platforms are designed
specifically to benefit the mining industry so that business intelligence is provided in the hands of the average blaster,
blast supervisor and even the senior mine management. Its solutions can estimate the blast parameters and predicting
harmful impacts like fly-rocks and air/ground vibrations. It helps the designers to improve and optimize blasting which
can result in significant benefits operationally and eliminate potential risks during blasting. The software is being used by
large as well as small mines and mining service providers across the globe.

Mine Excellence believes that drilling and blasting processes can be met with sophisticated optimization techniques
combined with better training. It also provides online learning and training for senior technical blasting staff and blasters.

Integrated Platform for Drilling & Blasting

Mine Excellence provides an integrated cloud and mobile based technology platform for blasting that makes it readily
accessible to an average blaster. This platform takes an integrated view of blasting. It enables an average blaster to not
only design blasts but also analyze how the design performs and caters for adverse impacts commonly seen during
blasting such as vibrations, fly rock etc. This platform is a significant innovation since it makes high quality drill and blasting
intelligence available in the hands of an average blaster, their supervisor and senior mine management accessible
anywhere, anytime via a SaaS and mobile platform.

Key Features
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«+ Drilling & Blasting Lifecycle: The system covers the drilling & blasting lifecycle — not just design, but also data
collection, predictors, analytics, reporting etc.

«»  System for Drilling: It includes a system for drilling, enabling things like drill logs, plod reports etc.

«»  Accessibility: Web and mobile nature makes it accessible to a lot of people. Designs can be shared, reviewed
and approved by multiple people.

** Geolocation: Significant integration with Maps, drone data etc. makes it possible to take decisions at the site
itself.

% Multi-Tenancy and Flexibility: Modular /Security Architecture ensure that it can be used by blasting contractors
as well as large enterprises cross all its users. Thus, every mine or organization has its separate and secure
system.

**» Mobility: The same solution is entirely available from a mobile device (both android and iPhone)

« Analytics and Reporting: Analytics and reporting plays a vary vital role in optimizing the blast, as it provides
various insights into trends of previous blasts which can be used for analysis the problem points and optimize
future blasts.

< Management Portal: The management portal provides visibility to central mine management and supervisors
across all the mines in a large organization, from the same central system. It enables assessment/comparison
across all mines for important parameters (powder factor, costs, production, production per meter, downtime
etc.).

«+» Multi Tenancy: A crucial feature is the ability to be used across a number of mines within the same organization.
This enables clear organization-wide visibility of the drilling & blasting function, whether it is design, drill & blast
data collection, or a comparison of crucial parameters between mines.

** Process: The platform looks at the entire drill and blast process — Thus key functions and checklists can be

digitized and stored centrally.

Over View of Mine Excellence’s Software:

< BLADES — Surface Blast Design Software- This software allows easy design of blasts, calculates blast parameters
i.e. burden, spacing, square/staggered pattern layout, and layout with charging options. The program provides
designed output, charts, and graphs, as well as reports, in real-time and allows output of data via customizable
printing capabilities. It can optimize and design the blast as per required/desired fragmentation with reduced
environmental impacts like fly rock, ground vibrations, air vibrations etc.

< DRIMS - Drilling Management System — It is an integrated software package that brings convenient, automated

management of maintenance activities to the computer desktop. The applications windows format and

relational database simplify the process of maintenance management and provide improved control. It

optimizes the drilling operations by increasing the efficiency, reducing the drilling time and reducing the cost in

an economically sound manner. Various reports can be generated and QA/QC process can be done.

< BIMS — Blast Information Management System - This system is helpful in storing important blast related data
for generation of subsequent analytics and useful suggestions to the user regarding efficient conduction of
future blasts. It is used to store, manage, document and retrieve drill and blast related information. It can
generate several types of report as per statutory requirement by government authorities.

% Predictors — Fragmentation Predictor, Pattern Simulation & Analyzer, Blast Clearance Estimator, Air Blast

Predictor and Ground Vibration Predictor. These predictors can also be used at site prior to blast to get an

overview of blasting results and if the results are beyond the desired limit then it can help to redesign the blast

to meet the desired limits.

CONCLUSION

The mining industry has been slow to adopt technological innovations. However, it is felt this system is going to be a
valuable tool of the future. The cloud-based model ensures years of academic research and industry knowledge is
available to an average blaster, anywhere, anytime. This also eliminates the need for expensive infrastructure (servers).
The modular nature of the platform provides flexibility; advanced versions/enterprise versions are available with greater
functionality.
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Digital Platform for Drill and Blast.

MineExcellence provides a platform for the drill and blast lifecycle. It makes data the basis of on-going optimization in drill

and blast.

Blasting : A digital platform to optimize blasting and keep a record of blast. 1) Blast Designer 2) Blast data collection 3)
predictors for flyrock , air and ground vibration. It also enables comparison of predicted V/s Actuals in blasting.

Drilling : A system for managing drilling as a cost centre and for integrating drilling information with blasting. Drilling time
sheets, Pre-starts, drill logs, safety checklist -a system to run a drilling business off. Can be used in different types of

drilling not just blast hole drilling.

Mobile

Covers complete
Solution

Cloud(Saas)
blasting lifecycle

Based

Analytics and
Reporting

Geo-Location,
Maps & Drones

Optimization
Algorithms

) 1%

Multitenancy

Management
Portal
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Technology for Blasting Lifecycle
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M mineexcellence

Data Collection

Ability to collect blast data in the held.
Syncronoze to a central blast database cross
all your mines.

Where should | blast for a
desired output?

If GIS information for your mine is available
which provides resource maodel, we can
import thatinformation on our platform and
can provide indicators of where to blast to get
desired output

Photo/Video Capture

Collect blast details, GPS locations,
Photographs / Video and time of the blast in
the field including pre-blast, charging and
post blast photos.

Predictors and Map View
Predict Flyrock, Air and Ground Vibration at
your site on a Map,

Blast Approvals

Get all pre-blast approvals on the App from
various people In your organization
Signatures can be done on the App itself and
records kept electronically.

BLASTING FIELD USAGE AND INTELLIGENCE SOLUTION

Blast Design

Ability to do Blast Designs

Analytics

Avail Advanced Analytics related to
blasting based on data collected
including cost optimization

Ability to view specialized blasting videos

/ content on your mobile securely

Where did | blast?

Ability to display all your past blasts (over the
years) at your mina on a map with ability to
filtter based on several critieria sich as
explosive type, date

View documents in the field
Ability to access /view blasters handbook,
manuials, Work instructions and procedures
In the field [tsetf.
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THONG TIN VSRM

Thong tin HOi vién VSRM

PHAM QUOC TUAN, VSRM

Tinh d&n cudi thdng 07 ndm 2020, Hbi Co hoc da d3 xac nhan lai Hoi vién clia minh bao gdm 95 thanh vién, trong quy
11/2020 d3 két nap dwoc thém 02 thanh vién tir Singapore. Céng tac K&t nap mai, va xac nhan lai Hoi vién la mét cdng téc quan
trong va sé tién hanh tiép tuc trong sudt cd nhiém ky.

Xin Kinh m&i Quy Ban doc dang ky trd thanh thanh vién Hoi Co hoc dd Viét Nam theo cach nhan vao dudng link sau:

https://docs.google.com/forms/d/1chenfylveUafalillIX7nNx3ZG0OBgmZorxCuToyU8leY/prefill

Trong cac Bang biéu trinh bay trong Bao cdo nay, cho thay cong tac phat trién Hoi vién s& dwoc ti€n hanh dong déu trén ca 04
khu vire: Cong ty, doanh nghiép cé lién quan dé&n Co hoc d4 va céc nganh lién quan; Cac Trudng dai hoc, Cao dang; Vién nghién
clu, co quan chinh quy@n cé quan tdm; xac nhan lai Hoi vién 130 thanh cla H6i ma chua két néi lai dworc.

Théngké sb luvong thanh vién Hoi Co hoc dd VN theo cac donvi
(capnhat03-2020)

Vién Khoa hoc Céng nghé M&

Vién KHCN Giao théng van tai

Vién KH Cong nghé Xay dung - BXD

Vién Dia ky thuat

Vién Dia chat - Vién HLKHCN Viét Nam

Vién Cong nghé Khoan

TSA Vietnam

Trwong DH SPKT TP HCM

Trwong DH GTVT

Trwong BH Coéng nghé GTVT

Trwong BH Bach Khoa, PHQG Tp.HCM
Trwong Pai hoc Xay dung

Trwong Pai hoc Thuy loi

Trwong Dai hoc Tai Nguyén Méi Trwong
Trwong Dai hoc M6 - Dia chéat

Trwong Cao déng GTVT Da Ning

Téng céng ty tu vén xay dyng thay loi Viét Nam (HEC)
Tap doan SINTEF Nauy

S& Xay dung Da Nang

m S0 lvong

Reinforced Earth Vietnam

Khoa Xay dung, treong Dai hoc Binh Dwong
Intech Vietnam

Hoi KH&CN Mé VN

Héi Dap 16n va PT Ngudn nuéc VN

H6i Co hoc dét va Dia k§ thuat céng trinh VN
Hoc vién ky thudt quan sy

GTA Vietnam

Fecon
Dai hoc Kién Tric Ha Noi
Céngty TNHH Tw van dau tw xay dung Dién lyc
Cong ty lién doanh canxi cacbonat YBB
Céngty Cé phan Twvan Xay dyng Dién 1
Cong ty C6 phan CONINCO-Thang Long
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cAc cONG TY OI TAC cUA HOI CO' HOC DA VIET NAM
VSRM CORPORATE MEMBER IN 2019

Ei.l:.[l]..LTIJ I &7

MEASURAND

Power Engineering Investment Consulting EVNPECC1

Company ( PEIC Co.Ltd)

il

INTECH VIETNAM INVESTMENT AND
TECHNOLOGY TRANSFER JOINT STOCK COMPANY
Adddress 1 21% Moor Capltal Tower Building, Mo 109 Tean Hung Do street, H
A\ s M Ward, Foan Kicen disiric, Ha Nol city, Vietnam, rocsclence
Tel = +B4.24 22466179 . Fax: +84.24 62566179
INTECH VIET NAM, J5C Mobile : 484 9B270S8RS
Emnil  : info@intech-jse.com.vm

GTA VIETNAM

BIEU PO PHAN LOAI CAC CO' QUAN CONG TAC
CUA HOI VIEN VSRM

Vién - CQ- Institute
27%

Cong ty- Company
26%

HOi KH - Society
3%

Trudng DH-
University
44%
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