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HIEN TRANG CAU DAY VANG
3 VIET NAM
& su' ¢an thiét lap dat hé théng quan trac

Toém tat: Bat dau xay dung tir ndm 1997 - 1998,
cho dén nay & Viét Nam da c6 hang chuc cay cau
day vang dugc dua vao khai thac va hang chuc cay
cdu day vang khac dang dugc chuan bi xay dung.
Trén mang ludi dudng bé dia phuong clng c6 hang
chuc cdy cau day vang nhip trung binh da dua vao
st dung ta hon 10 ndm nay. Téng tai san cua nhiing
cdy cdu nay lén dén hang tram ngan ty déng. Pa
xudt hién mét sé6 hung hong cuc bé va mét vai su
cé ky thudt. Trong khi do, hé théng qui trinh bao tri
va van hanh khai thac cac cdu ddy vang chua hoan
chinh. Chi c6 mét sé it cac cdu day vang dugc lap
dat hé théng quan trac dé theo déi, phat hién va
canh bao vé nhiing rui ro ky thuét trong qua trinh
khai thac. Bai viét gidi thiéu téng quat vé hién trang
cau day vang J Viét Nam, sy can thiét phai thiét Iap
hé théng quan trac va mét sé kién nghi lién quan.

Abstracts: Start construction from 1997 - 1998,
in Vietnam so far has dozens of long span cable -
stayed bridge was put into operation and dozens of
other have been preparing to build. On the local
road network also has dozens of medium span
cable - stayed bridge is being exploited since more
than 10 years. Total assets of those bridge up to
hundreds of thousands of billions VND. There were
some minor damage and some technical problems
occur . However the system of standards and spec-
ifications for maintenance and operation has not
been fully. Only a handful of cable-stayed bridge is
installed monitoring systems to track , detect and
warn about the technical risks in the operation
process . The paper presents the current status of
the cable-stayed bridge in Vietnam and the need to
establish such monitoring systems and some
related proposals.

1. D&t van dé

Trén thé gi6i cling nhu & Viét Nam hién nay, ngay
cang co6 nhiéu cay cau nhip I16n vai két cdu hién dai
nhung phuc tap dugc xay dung, nhat la nhiing cay
cau hé day nhu cau day vong, cau day vang. K&t
cdu cang phuc tap thi Ging x& clia n6 dudi cac tai
trong va tac dong thuéng xuyén hay ngau nhién lai
cang kho tudng minh nén cang kho kiém soat bang
cac bién phap thong thudng. Da co6 nhiéu cay cau
du dugc thiét ké tinh toan, thi cong xay 1ap, kiém soat
chét lugng.. tuan tht day du cac van ban phap qui,
céac qui dinh ky thuat, cac tiéu chuédn lién quan..
Nhung trong qua trinh thi céng, van hanh, khai thac..
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cac su c6 k¥ thuat, tham chi la sap dé cong trinh van
xay ra. Theo théng ké& chua day dd cla Joachim
Scher [1], t nAm 1925 dén nam 2000, trén thé gidGi
da c6 dén 356 cay cau bi sup d6 da dugc céng bo,
trong dé cé 93 cau x&y ra trong khi thi cong, 86 cau
xay ra trong khi khai thac ma khéng chiu bat ky tac
déng bat thudng nao, 48 cau do va tau, 18 cau do
qua tai, 32 ciu do I lut, 15 cau do chay né.. Cé thé
ké dé&n nhiing sy cd sap cau gay hau qua nghiém
trong & nudc ta nhu sy cd sap dé cau Rao 1987 sau
7 nam dua vao khai thac, sy c6 sap da gido khi thi
cdng hai nhip neo ctia ciu Can Tho, sy c6 tau bién
va cham lam hu hong cau Binh gan day.. Trong khi
do, cho dén nay trén thé& gii van chua c6 mot bo tiéu
chuén tinh toén thiét k& cau day vang nao dugc ban
hanh. Cac nha thiét k& cau day vang van phai bang
kinh nghiém va ki€n thtic ciia minh ti€n hanh nghién
cliu, phan tich két cdu cho tiing sd dé cu thé dé dua
ra cac giai phap thiét k& cho tiing cay cau. Nhu vay,
thi chi can nhiing khi€m khuyé&t, y&u kém trong viéc
thiét k&, trong phan tich két cau, trong cong nghé xay
l&p cling nhu trong quan li, bdo tri cling cé thé dan
dén nhiing su c6 gay hu hai nghiém trong lam suy
gidm kha nang khai thac, suy gidm tudi tho, tham chi
gay sap dé cong trinh. Viéc trién khai 14p dat hé
théng quan trdc nhdm canh bao truéc nguy co dan
dén céc sy c6 nay dé c6 nhiing bién phap can thiép
Kip thdi d8i véi cac cong trinh cau néi chung va nhat
la cac cay cau day vang noi riéng 6 nudc ta hién nay
la cap thiét.

2. Hién trang cac cau day viang & Viét Nam

Ké tir khi bat dau xay dung cau day vang séng
Han, Bakrong 1997 - 1998, cho dén nay, da cé hang
chuc cay cau dugc dua vao khai thac va hang chuc
cay cau day vang khac da va dang chuén bj xay dung.
Bén canh do, con cé hang chuc cau day vang phuc vu
giao thdng néng thén dugc xay dung cach day hang
chuc ndm. Thé& nhung cho dén thdi diém nay, hé
théng qui trinh bao tri, khai thac cling nhu hé théng t6
chiic d& quan Ii chua dugc hoan thién. Cac cau cé lap
dat hé théng quan tric con it, chua hoan chinh, chl
y&u chi dé phuc vu giai doan thi cong. Dé&n nay, da c6
mot s cau xudt hién nhiing hu hdng cuc bd va xay ra
sy cd ky thuat. Cac cau day vang nay cé téng gia tri
tai s&n 1én dén hang tram ngan ti dong.

Cac cau day vang dugc xay dung & nudc ta hién
nay kha da dang vé ching loai két cdu. Pa dang vé
s lugng mat phang day, c6 ca mot, hai, ba mat phang
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day. Pa dang vé hinh dang try thap, chi yéu bang
BTCT c6 hinh dang chii H, chii A, chl Y ngugc.. Da
dang vé chling loai dam chd: Dam dac va dam hop
b&ng BTDUL, dam | va dam hop bang thép, dam lai
k&t hgp dam hop bang BTDUL va dam hop thép. Da
dang vé ching loai méng: Méng coc khoan nhoi
dudng kinh 16n, coc 6ng thép, vong vay coc éng thép,
giéng chim.. Hé cap lam day vang ciing dudgc sl
dung hau hét cac hé théng cap vang clia thé gidi nhu
hé b6 cap gébm céac tao cap song song thi cong tai
hién trudng PSS, hé thdng bé cap ché tao sén trong
nha may bang cac sgi cap song song PWS, hé théng
bé cap ché tao sin thé hé méi NPWS, hé cap day
vang b&ng cac thanh bar... Chiéu dai nhip chinh ciing
kha da dang, cé ca nhip I16n ti 230 - 550m nhung
cling c6 c& nhiing nhip nhé va trung binh tir 30 - 80m.
Du6i day xin gigi thiéu tom tat mot sd cau day vang
da va dang hoac sé chuén bj xay dung & nudc ta.

2.1. C4u séng Han & TP. Pa Ndng

Cau quay day vang mot tru thap cé so dé nhip:
5x33m + 2x61m + 6x33m = 485m, B = 13m. Hai nhip
day vang (nhip quay), dam thép, ban mat cau lién
hgp thép - bé tdng. Thi€t k& Congty CP Tu van xay
dung 533 (CIENCO 5); thi céng Céng ty CP cau 12
(CIENCO 1), dua vao khai thac nam 2000.

Cau séng Han

2.2. C4u Dakréng, séng Sé pén (Quang Tri)

Cau day vang mot thap, sé dé nhip: 22,5m + 42m
+ 86.9m + 22,5m, B = 9m. Dam thép 2x | 1024, ban
mat cau bé tdng lién hgp v6i dam thép. Thicong lap
hang cac d6t dam thép ché tao tai xudng. Thiét k&
Téng céng ty Tu van thiét k&€ GTVT (TEDI); thi cong
Téng cong ty Xay dung céng trinh giao théng 4
(CIENCOA4), dua vao khai thac nam 2000.

Cau bakréng
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2.3. C4u My Thuéan Quéc 16 1 qua séng Tién

Cau chinh day vang c6 so dd nhip 155m + 350m
+ 155m = 660m. B = 23,66m, 4 lan xe co gidi + 2 lan
bd hanh. Hai mat phang day song song, 128 b6 cap
vang hé PSS gém 22 - 68 tao cap 15,2mm. Hai dam
cht BTDUL cao 2m, ban mat cau BTCT day 0,25m.
Thap cau BTCT cao 123,5m tinh ti dinh bé coc.
Mong tru thap 16 coc khoan nhdi dudng kinh 2,5m/
try, ha sdu 90 - 100m. Thiét k&€ Maunsell Mclintyre Pty
Ltd; thi cong Baulderstone Hornibrook Engineering
Pty Ltd + CIENCOS, dua vao khai thac nam 2000.
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Cau My Thuén

2.4. Cau Kién, Quéc 16 10 qua séng Cam (Hai Phong)

Téng chiéu dai 1.186m, B = 16,7m; cau chinh day
vang: 85m + 200m + 85m = 370m. Dam hop BTDUL
c6 2 vach cling tao thanh hdp 3 ngén, cao 2,2m, lap
hang (SBS) 110 dét, téng cong 14.300 t4n. Cap vang
72 b6 cap hé PSS gém 37 - 48 tao cap 15,2mm.
Kiém soéat luc cidng bang cac Loadcell. Thap tru
BTDUL hinh chi H cao 79,5m tinh ti dinh bé coc.
Moéng coc khoan nhéi dudng kinh 2m, ha sau 70 -
80m, 20 coc/tru thap. Thiét k& Niponkoe + TEDI; thi
cdéng Sumitomo Mitsui + Téng céng ty xay dung
Thang Long, dua vao khai thac thang 9/2003.

Cau Kién

2.5. Cau Binh qua s6éng Cam (Hai Phéong)

CAau chinh day vang 100m +260m + 100m B =
22,5m. 80 b6 cap vang hé NPWS. Dam thép | han,
cao 1,75m, ban mat cau BTCT lién hdp vSi dam
thép. Thap tru BTCT cao 106m tinh tu dinh bé mong.
Moéng coc 6ng thép D800/900mm. Thiét k& la
CHODAI Co., Ltd. Thi c6ng Ishikawajima Harima
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Heavy Industries Co., Ltd, Shimizu va Sumitomo-
Mitsui, dua vao khai thac thang 5/2005. (Pém
17/7/2010, ba tau bién bi bdo Conson lam dut day
neo, dam vao nhijp gida cau. Phai han thay thé 22,4m
dam chd, hai b6 cép vang NPWS c¢é chiéu dai 105m
va 116m).

C4u Binh

2.6. C4u Bai Chay qua Cda Luc, Quéc 16 18
(Quang Ninh)

Cau chinh day vang mot mat phang day, dam hop
BTDUL, ky luc thé& gidi. S dé nhip: 35m+86m+
129,5m+435m+129,5m+86m B = 25,3m. 112 b6 cap
day vang hé PSS gém 37 tao - 75 tao 15,2mm. Dam
hop dan, sudn nghiéng 45° 6ng thép tang cudng.
Puc hang can bang, kiém soat luc trong bé cap bang
cac Loadcell. Méng gi€éng chim hai ép kich thudc I16n.
Thi€t k&: JBSI; thi cong Shimizu-Sumitomo-Mitsui +
CIENCO1, dua vao khai thac thang 12/2006. Pang
lap d&t hé théng quan trac khai thac cla Freyssinet.
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Cau Bai Chay

2.7. Cau Rach Miéu qua séng Tién, quéc 16 60
néi hai tinh Tién Giang - Bén Tre

Téng chiéu dai 2.878m; cau chinh day vang:
117m + 270m + 117m, B = 15m. 112 b6 cap hé PSS.
Kiém soat luc trong bé cap bang cac Loadcell. DAm
cht BTDUL. Tru thap BTCT cao 106m tinh ti dinh
bé moéng. Mbi tru 20 coc khoan nhéi dudng kinh 2m,
khoan sau 90m. Thiét ké Téng cong ty Tu van thiét
k€ GTVT (TEDI); thi cdng CIENCO 1. Hé théng quan
trc (thi cdng, khai thac): Loadcell do luc cang trong
bé cép, do téc do gid va kiém soat ting x{i clia cau
(SHMS, VSL), dua vao khai thac thang 12/20086.

C4au Rach Miéu

2.8. Cau Can Tho qua séng Hau, Quéc 19 1, n6i
Vinh Long - Can Tho

Cé&u chinh day vang: 2x40m + 150m + 550m +
150m + 2x40m. B =23,1m. B6 cap NPWS tu cac sgi
ma kém 7mm, I6n nhat 199 sgi. DAm lai (hybrid) dam
BTDUL hinh hép c6 3 vach ngan, cao 2,70m, duc
hang, doan gilta 210m la ddm hop thép ché tao sén.
Tru thap hinh chi Y ngugc cao 134,70m tinh tU mat
cau. Méng tru thap, coc khoan nhéi dudng kinh
2,50m ha sau 94m. Thiét k€ Nippon Koei - Chodai
Co. Ltd; thi cdng Lién danh Taisei - Kajima - Nippon
Steel + VSL + Mitsui Thang Long, dua vao khai thac
thang 4/2010.
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C4u Can Tho

2.9. Cau Phu My qua séng Sai Gon, néi Quan 2
va Quén 7, TP. H6 Chi Minh

Cau chinh day vang: 155m+350m+155m. B =
27,5m, 6 lan co gidi + 2 lan thé so. B6 cap vang hé
PSS; dam BTDUL cao 2,2m. Thiét k& va thi cong
Bilfinger Berger + Baulderstone Hornibrook, Freyssinet

Cau Phu My
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International et Companie + Arcadis, dua vao sU
dung thang 9/2009.

2.10. C4u Tran Thj Ly qua séng Han (Pa Ning)

Cau chinh day vang 3 mat phing day: So dé nhip
4x50m + 230m = 430m. Bé rong toan bod cau 35,5m:
6 lan cad gidi + 2 lan thd sd + dai phan cach 5m § gitia.
Tru thap c6 mat cat ngang hinh chii V bang BTCT,
nghiéng 12 do vé phia Tay cau (phia mé S1), cao
145m, c6 b6 tri san vong canh va thang may. Tru
BTCT, méng tru coc khoan nhéi. Da l1ap dat hé théng
quan tréc cho ca giai doan thi cong va khai thac.

Thiét k&€ WSP; thi cdng CIENCO1 + VSL, dua vao
khai thac thang 4/2013.

Cau Tran Thi Ly

2.11. C4u Nhéat Tan qua s6ng Héng (TP. Ha Néi)

Cau chinh day vang 5 thap: 150m + 3x350m +
150m, B = 35,6m 4 lan cd gidi, 2 lan bus, 2 lan hén
hap, 2 1€ di bd. Méng vong vay coc 8ng thép. Dam
thép, ban mat cau bé tong lién hgp vsi dam thép. Bo
cap vang ché tao s&n hé NPWS, vd bao vé bang vat
liéu huynh quang

Thi€t k€ Nipon Engineering + Chodai Co. Ltd; thi
cong Mitsui Sumitomo, dy kién théng xe thang
10/2014.

Cau Nhat Tan

2.12. Cé4c cay cdu dang xay dung va chuén bi
xay dung

Ngay 10/9/2013, cau Vam Céng c6 cau chinh day
vang c6 sad do nhip 210m + 450m + 210m va bé rong
27,5m vugt séng Hau va ngay 19/10/2013, cau Cao
Lanh vugt song Tién cling c6 cau chinh day vang vGi
s0 d6 nhip 150m + 350m + 150m va ciing c¢6 cung bé
rong 27,5m da dugc khéi cong xay dung (Hinh 7).

Trén tuyén cao toc B&n Lic - Long Thanh sé xay
dung hai cau day vang la cau Binh Khanh vugt séng
Soai Rap ¢6 s6 dd nhip cau chinh 1a 187m + 375m +
187m, B = 30m va cau Phuéc Khanh vugt song Long
Tau cé sG db nhip cau chinh 1a 149,5m + 300m +
149,5m, B = 30m.
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Hinh 1: Vj tri cdu Cao Lanh va cdu Vam Céng

Ngoai ra, con cac cau Phudc An (Ba Ria - Viing
Tau), Bach Bang (Quang Ninh), Nguyén Trai, Vi Yén
(Hai Phong).. cling sé la nhiing cay cau day vang
nhip 16n dang dugc nghién cliu dau tu xay dung.

2.13. Cac c4du day vang trén mang dudng giao
théng néng thén

TU nam 1998, thuc hién chi trudng ctia B6 GTVT
xay dung céc cau day vang c¢d vua phuc vu GTVT
dia phuadng, dudi su chu tri ciia PGS.TS. Phan Vy
Thay hang chuc cau day vang phuc vu giao thdng dia
phuong da dugc nghién ctu thiét ké va xay dung. D6
la cac cay cau Thac Giéng (Bac Kan): 22m + 57m +
22m, B = 7m, try thap, dam béang thép, méat cau
BTCT; cau Bac Tuyén (Kon Tum): 30,8m + 68,2m +
30,8m, B = 4m, try thap, ddm bang thép, mat cau
BTCT; cau Son La (Thanh ph& Son La): 15m + 36m
+ 15m, B = 7m, tru thap, ddm bang thép, méat cau
BTCT; cdu Phdo Nam (Pa N&ng): 35,7m + 80m +
35,7m. B = 4m, try thap, ddm bang thép, mat cau
BTCT; cau Lé Hong Phong (Phan Thiét): 24m + 52m
+24m, B = 6m. Tru thap BTCT, dam chil va mat cau
BTDUL; cau Nam Thanh (Dién Bién): Day vang mot
thap c6 sG dé nhip 30m + 30m, B = 4m, tru thap, dam
bang thép, méat cau BTCT; cau Bén Céc (Ha Noi)
Ngoi Lan (Yén Bai), Quang Hién (Thanh Héa)... Cac
cay cau day vang trén cac truc dudng giao thong dia
phuong nay déu c6 chiéu dai vugt nhip I16n hon cau
dam gian don BTDUL, thich hgp véi giao thong dia
phuong & noi can nhip tuong déi I6n dé vugt song
sudi sau. V& mat ky thuat, trong cac cau nay co nhiéu
cau sU dung loai dau neo dung cho két cdu BTDUL
c6 ché tao thém cac bd phan éng chiu luc va chéng
long, tut ném neo va da c6 mdt sé ném neo bi tut do
thi cdng khong dang trinh tu, do xe qua tai cuc bo va
cac hién tugng nay da dugc khéc phuc [3].

3. Hién trang hé théng quan tric déi véi cac
cau day vang G Viét Nam

Cho dén nay, méi cé 3 cau day vang nhip I6n
dudc lap dat hé thdng quan trdc phuc vu cho cé giai
doan thi céng va khai thac la Rach Miéu, Can Tha,
Tran Thi Ly va cAu Nhat Tan. Riéng cau Bai Chay
dang dugc nghién clu l&dp d4t bé sung hé théng
quan trac cho giai doan khai thac. Cac hé théng quan
trdc nay can dugc nghién clu danh gia nham khai
thac c6 hiéu qua céac sé liéu quan trédc dugc va néu
can thiét, 1ap dat thém cac thiét bi do hién dai va cac
phan mém xU li s6 liéu quan trdc cap nhat hon. Hinh
2, 3va 4 gigi thiéu tém tat hé théng quan trac da
dudc |4p dat cho cac cdu Rach Miéu, Can Tho, Tran
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Thi Ly. Hinh 514 hé théng quan trc cla cdu Nhat
Tan dang xay dung.
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Hinh 2: Hé théng quan trdc cau Binh, thi céng
va khai théc (VSL)
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Hinh 3: Hé théng quan trac cdu Can Tho
(BRIMOS - Nhat)

[T Portable accelerometer
(@ stay cable Loadcell
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\ =) Concrete strain
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MONITOrINg Items:
» GNSS Pylon deformation monitoring;

» GNsS girders deformation monitoring
» Main girder and pylon vibration;

> Stay cable vibration monitoring;

» Stay cable and tie-down tensions;

» Pylon and deck slab temperature;

> Stay cable temperature;

» Pylon and main girder strain;

» Ambient temperature and humidity
> Rainfall monitoring;

> Wind direction and velocity;
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Hinh 5: Hé théng quan trac cadu Nhat Tan

4. Mét sé hu héng cuc bd va su ¢é ky thuat

M&c di cac cau day vang 6 nudc ta dua vao khai
thac chi méi trén dudi chuc nam nhung ciing da bt
dau xuat hién mot sé hu hdong cuc bd va mot vai sy
c6 ky thuat. D6 la hién tugng bé téng bi nit & ving
sau neo, tai thanh hop va ca & ban mat cau & cau My
Thuan, cau Bai Chay. Nghiém trong han la tinh trang

g6i cao su clia cau Bai Chay & trén mé cau phia Bai
Chay bj dich chuyén va bi bién dang nhung van chua
xac dinh dugc nguyén nhan va cling chua quan trac
dugc liéu cac gdi cau trén céac tru neo ké bén cé xay
ra tinh trang tuong ty hay khéng. Hodc nhu sy cé
dam chu bi bién dang, cap vang bi trdy xudc do tau
bién va cham phai thay th& & cau Binh nhu da dé
cap G trén. Day chi mdi la nhiing hién tugng da dugc
phat hién bédng mé&t thudng. Liéu con cac hu héng
cuc bd khac hay nhiing nguy cc khac chua dugc phat
hién? V&i mot khoi gia tri tai s&n hang tram ngan ti
déng cla cac cau day vang noi riéng va nhiing cay
cau quan trong khac noi chung, viéc kip thdi phat
hién cac nguy co nay dé cé bién phap ngan chan va
khac phuc kip thdi cac hu hai dan dén suy gidm kha
nang khai thac, suy giam tudi tho clia cac cong trinh
cau dang la van dé cap thiét.

5. Su can thiét 1ap dat hé thdng quan trac

Thuic t€ dang ton tai hién nay la hé thong quy trinh
bao tri khai thac cac cau day vang & nudc ta chua
dugc hoan chinh, doi ngl can bo lam céng tac quan
li, bdo tri, khai thac cdu day vang chua chuyén
nghiép. Trong khi do, hé két cdu phdi hgp chiu luc
gilia day vang (hé mém) va dam cha, tru thap (hé
cuing) kha phtic tap, lai la hé siéu tinh nhiéu bac, ting
xU nhay cam vdi cac tdc dong thudng xuyén ciing
nhu bat thudng. Mat khac, trong tinh toan thiét ké cac
k&t cdu loai nay, khong phai ltic nao cac yéu té phi
tuyén tinh, phan bé lai noi luc, gia tang bat thudng
cac Ung suét cuc bo, én dinh khi ddng... cing dugc
xét dén day dd, chinh xac ma thudng bi gian udc.
Viéc cap nhat ting x{ clia két cdu thong qua cac s6
liéu quan trdc béng cac hé thdng do dac dudc thuc
hién va xu Ii cap nhat lién tuc, cdnh bao kip thdi chi
c6 dugc nhé hé théng quan trac dudgc 14p dat va cac
phan mém x{ li tuang thich.

Theo [2] thi viéc thiét lap hé théng quan tréc cho
ca giai doan thi cdng va khai thac cho phép phat hién
kip thdi cac hu hai va sai pham trong qua trinh thi
coéng, nhat la cac thay d8i ing suét bat thudng, cuc
bo trong cac bd phan cla cau ciing nhu nhiing thay
déi ndi lyc trong cac bd phan khé kiém soat bang
tinh toan ca trong giai doan thi cdng cling nhu trong
qua trinh khai thac. Viéc thu thap va xu li cac s6 liéu
quan tréc s& hd trg trong viéc dua ra cac quyét dinh
nham dam b&o an toan cho con ngudi va céng trinh
trong qua trinh thi céng, danh gia dudc chinh xac
trang thai k&t cau va ung xt clia cong trinh trong thdi
gian dau khai thac cling nhu sau nhiéu nam khai
thac, xac dinh dugc muc dé xudng cép va kha nang
khai thac an toan tiép theo.

Mét hé théng quan trdc hoan chinh hién nay cé
thé tu déng sang loc dii liéu va ty dong phan tich
trang thai k&t c&u coéng trinh dé tim ki€ém céc sé liéu
quan tréc bj vugt ngudng cho phép. Tuy vay, cac két
qué phan tich nay van phai dugc cac chuyén gia c6
kinh nghiém ciling nhu ki€n thiic vé két cdu cong
trinh danh gia va dua ra cac quyét dinh can thiét. Mot
van dé lien quan khac la phai lya chon dugc chinh
X&c cac vi tri can 1ap dat thiét bi do dac va cac dai
liong can thiét phai quan trc cling nhu thuat toan

(Xem tiép trang 39)
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trong than dap thay déi do anh huéng ctia nhiéu yé&u
t6 sé tac dong rat I6n vé do 6n dinh cla dap, dac
biét viéc thay ddi muc nudc phia thugng Iuu ctia dap
anh hudng nhiéu dén 6n dinh phia mai thugng luu
clia dap.

V6i mong mudn nang cao tudi tho dap khi dap dat
dén Ung sudt t¢i han, tac gia dé xudt cac bién phap
gia c6 dap sau:

- Chéng thdm & nén dap bang phudng phap
khoan phut dé ngan nguia va gidm Iuu lugng thdm
qua nén dap.

- Chéng thdm & than dap bang cach gia c6 16i
chéng thdm bang dat sét luyén.

- Gia c6 thém cac thiét bi tiéu nuéc & chan dap ha
luu dé dé phong x6i ngdm tham néu c6 xay ra trong
tuong lai.

Kién nghi

Can c6 nghién clu, kiém tra thudng xuyén vé sy
thay ddi tinh chat co ly clia cac I6p dat trong than
dap (vi du nhu khoan 14y mau tai hién trudng kiém tra
dinh ky) dé cé nhiing bién phap x{ Iy kip thdi.

HIEN TRANG CAU DAY VANG...

(Tiép theo trang 57)

va phan mém hiéu qua dé phan tich di liéu.

6. Mot sé kién nghi

- Cac co quan quan li cac cép lién quan can co ké
hoach va b tri ngudn kinh phi dé tién hanh 1ap dat
hé théng quan tréc cho tat ca cac ciu day vang dang
khai thac hién nay & nudc ta

- Can lya chon cdng nghé, thiét bi va phan mém
xU li thich hgp v&i diéu kién tu nhién, khi hau va mo
hinh quén Ii khai thac cau & Viét Nam, dam bao cap
nhat cac cong nghé thiét bi hién dai va tién ti€n nhat
va chi phi I4p dat th&dp nhat.

- C6 k& hoach va chuadng trinh dao tao nguén
nhan lyc dap (ng ti€p nhan va lam chl cac cong
nghé, thiét bi va phan mém xu li sé liéu clia hé théng
quan trdc cau day vang.

MOT S0 VAN BE...

(Tiép theo trang 90)

lién quan dén hgp déng nay, bao gom bat ky van dé
nao lién quan dén sy tén tai, hiéu lic hodc chadm dut
hgp déng, sé dugc dua ra va giai quyét cudi cling
b&ng trong tai tai Singapore theo Quy téc trong tai clia
Trung tam Trong tai Quéc té Singapore (“Quy téc
SIAC”) ¢6 hiéu luc hién hanh, nhiing quy tac dé dugc
coi la dugc dan chiéu tai khodn nay. Hoi dong trong tai
s& bao gom ba trong tai vién, mot ngudi do ngudi ban
chi dinh, mot ngudi do ngudi mua chi dinh va ngugi
th( ba dugc hai trong tai néu trén bau chon, ngdn ngir
xét xU cla trong tai sé 1a ti€ng Anh).

5. GiGi han thdi gian thudng lugng trong diéu
khoan vé giai quyét tranh chap

Nén gidi han mot s6 ngay nhat dinh dé tranh bi
lam dung kéo dai thai gian. Di€u khoan dudi day néu
trong mét hgp déng nén dugc b8 sung gidi han thdi
gian thuong lugng.

“In case of disputes and if the contracting parties

Luu y trong van dé xa It cha ho chiia nudce, can
cé nghién ctu cu thé han vé thdi gian thay ddi muc
nudc trong qua trinh van hanh hé chdia nuée O
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cannot reach any amicable settlement of any claim con-
cerning this contract, the case will be referred to Viet-
nam International Arbitration Center at Chamber of
Commerce and Industry of Vietnam for final settlement.
The decision taken by this arbitration will be final. All
legal fees and expenses occurred from this arbitration
(including the lawyer fees) shall be borne by the losing
party. The language to be used in arbitral proceedings
shall be English. This contract shall be governed, con-
strued and applied in accordance with Vietnamese law’.

(Trong trudng hgp co tranh chdp va néu cac bén
ky k&t hgp déng khdéng thé dat dugc bat ky giai phap
thuong lugng nao cho bat ky khi€u nai nao lién quan
dén hgp déng nay, vu viéc sé dugc chuyén dén Trung
tam Trong tai Quéc t& Viét Nam dé giai quyét. Quyét
dinh clia héi dong trong tai nay sé la quyét dinh cudi
cling. Tat ca cac phi va chi phi phap ly phat sinh tu
viéc phan x{ cla trong tai nay (bao gom ca thu lao
cho luat su) sé do bén thua kién trd. Ngon ngl su
dung trong t6 tung trong tai 1a ti€ng Anh. Hgp dong
nay dugc diéu chinh, giai thich va ap dung phu hgp
véi phap luat Viét Nam) O
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