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NGUYEN NHAN VA GIAI PHAP HAN CHE SU' CO
TRONG XAY DUNG CONG VUNG TRIEU LON O VIET NAM

Thai Qudc Hién

Vién Thuy Cong

Nguyén Hiru Hué
Truong Dai hoc Thuy loi

Tém tit: Bién doi khi hqu lam nuéc bién ding cao va triéu cwong theo cdc cira séng lom vao
sdu trong dat lién dang la moi de doa I6n cho cdc vimg dat triing ciia Viét Nam. Trong khodng
20 ndm qua, Viét Nam da xdy dung nhiéu cong trinh cong viing triéu I6n bang nhiéu cong nghé
bao gom ca cdc cong nghé xdy dung méi dwoc Viét Nam nghién ciru phdt trién. Qud trinh irng
dung, xdy dung cdc cong trinh nay da thé hién tinh hiéu qua vé kinh té, ky thudt cia tirng cong
nghé nhung ciing cho thdy nhiéu van dé ky thudt can chii ¥, nghién ciru khdc phuc va hoan thién
dé ndng cao hiéu qua khi trién khai cdc dw an tiép theo.

Summary: Sea water level ricing because claimate change has become a major threat to
lowland areas of Viet Nam. During part 20 years, many tidal estuarys dam have done including
new technologies of Viet nam.

The application and construction process of these projects has demonstrated the economic and
technical effectiveness of each technology, but also revealed many technical issues that need
attention, research, correction and improvement to increse the quality of work and effective
when implementing subsequent projects.

1. GIOI THIEU CHUNG Xuén, Bén Nghé, Cay Khé....thuoc hé thong
La qubc gia ven bién v&i hon 3260 km bd chong ngap do trieu TP H6 Chi Minh; C(A:)ng
bién chay doc tir Bic xubng Nam, Vit Nam KST Pau Sau, Cay Gua trong dy an chong
c6 khoan 2360 con song 16n nhé voi chidu 1&ap TP Can Tho. Boi véi mot s6 khu vue,
dong chay kiét trén cac song bi suy thoai

dai trén 10 km d6 ra bién. Trong nhiing nim ong
nghiém trong do BDKH dan dén tinh trang

gan day, nudc bién dang cao do bién ddi khi 1 : )
hau (BDKH) dang anh huong rit ning né thi€u ngudén nuéc ngot phuc vu san xudt,
dén cac qudc gia ven bién, trong do, Viet Nuoc bién bi day sau vao C}ét lién gdy nhiém
Nam 1a mét trong 5 qudc gia bi anh hu¢ng Mman cho cac vung san xuat nong nghigp va
nghiém trong nhét. do vay, nhiéu cong trinh di€u tiét ngan mép,
gilt ngot trén cta séng lon khu vuc mién
trung da dugc xay dung, dién hinh nhu Cong
Song Lén (Thanh Héa), Céng Séng Hiéu
(Quang Tri), Pap Thao Long (Hué), Pap ha
luvu S6ng Dinh (Ninh Thuan)...

DPé ngin tridu cudng diy sau vao dit lién
theo doc céac cua song 16n gdy ngap lut céac
khu vuc triing thap, hang loat cong kiém soat
tridu 16n da dwogc trién khai xdy dung nhu
céng KST Muong Chubi, Tan Thuan, Phu .

Trong 20 nam qua, nhiéu CVT c6 quy md 16n,
Negay nhan bai: 22/02/2024 hién dai da dugc xay dung véi kién tric doc
Ngay thong qua phan bién: 12/3/2024 déo khong chi dap img dugc cac cong nang dat
Ngay duyét dang: 03/4/2024 ra ma con la diém nhan cho ha tang khu vuc.
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Nhiéu cong trinh két hop cdu giao thong 16n
trén cdng, c6 au thuyén va khau do khoang
cong mé rong dé dam bao kha ning thoat
nudc va thuin 1oi cho tau thuyén qua lai. Cac
ctra van 16n khau do 1én dén 40m bing thép
dugc dong mo didu tiét nudc bang cac thiét
bi nang ha hién dai. Pay la nhiing cong trinh
c6 diéu kién thi cong kho khin, hau hét
moéng cong trinh co dia chit nén mém yéu,
song rong va sau, chiu anh hudng cua thuy
tridu, cong trudng thi céng ngay trén 1ong
song, khu vuc xdy dung cong trinh nhiéu vi
tri chat hep, ha t?mg ky thuat nam sat ngay
cong truong, giao thong thuy dong diac va
nhat 1a kha ning tiép can cong truong bing
duong bo rat kho khan.

Qua trinh xay dung cac cong trinh CVT l6n da
Xay ra cac su ¢ va cho thay rat nhiéu rui ro vé
ky thuat trong qua trinh xay dung va ca qua
trinh van hanh cong trinh do vdy phén tich
nguyén nhan va dé xuat phuong an giam thiéu
su cb trong xdy dyng nham dam bao tién do
thi cong, kinh phi xdy dung va nhat 1a dam bao
chat luong cong trinh 14 rat can thiét.

2. NHUNG SU CO THUONG GAP KHI
XAY DUNG CONG VUNG TRIEU LON

2.1. Két cau cong vung triéu

Cdng vung triéu 16n (tong khau do thoat nude
16n hon 20m) 1a dang cdng 16 thién dugc xay

dung qua nhiéu thoi ky vi cac cong nghé xay
dung khac nhau. Qua thuc té xay dung, cong
ngh¢ dap tru do duoc danh gia cao va ap dung
cho hau hét cic cong trinh quy mé 16n bén
canh mot sb it cong trinh hién nay van dang ap
dung cong nghé cbng truyén thdéng cai tién.
Céc sy ¢ phan tich trong phan nay tap trung
vao hai cong ngh¢ chu dao néu trén.

- Céng nghé truyén thong:

Truéc nam 2000, céng vung tridu dugc xay
dung c6 két cdu than cdng bing bé tong cdt
thép (BTCT) gdm ban day va try pin do lién
khéi trén méng coc, cong co san tidu ning va
san pha thuong luu kién c¢6 bang BTCT, khi
tong khau do cong qua rong (hon 30m) thi
than cong chia thanh cac doan véi khe ltn bd
tri tai tru pin kép, khau do khoang céng tmyén
thong < 10m, cira van dang tu dong canh cira,
ché tao b?mg thép, van hanh tu dong theo
chénh I¢ch ap luc nudce trude va sau cua van,
cac cong trinh nay déu xay dung trén bai doan
song cong, gidi phap nay duogc goi la cong
nghé truyén thong.

Sau nam 2000, mot sd cong trinh xdy dung
theo két cAu truyén thong dugc cai tién va phat
trién theo huéng mo rong khoang dé giam luu
téc qua cong nén co thé giam thiéu két cau tiéu
ning phong x6i kién cb va xay dung ngay trén
long sbng.

Hinh 1: Xéy cong trén bdi song
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- Cong nghé moi:

Sau nam 2000, hau hét cong ving tridu 16n
duoc xay dung theo cong nghé mdi dang dap
tru d& va dang mong SPSP. Két ciu dép try do
bao gdm céc tru pin doc lap bang BTCT, cac
tru nay chiu lyc cho toan by cong trinh, mong
tru 14 hé coc ¢6 thé 1a coc BTCT dc sin, coc
khoan nhdi hodc coc thép, gilra cac tru co dam
d& van bang BTCT lién két vé6i tru, dudi dam
dd van va try pin 1a cir chéng tham déng sau
vao nén, cac thanh ctr lién két v6i nhau, dinh
ctr lién két v6i dam d& van va try pin tao thanh
tuong chong tham dudi day cong trinh, trén
dam d& van 14 cira van két hop véi cac try pin
tao thanh khoang cong va sir dung cira van dé
ngin va diéu tiét nudc.
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Cira van st dung trong dap tru d& co thé 1a cira
van sdp truc dudi, cira van phéng, clra van
canh ctra ty dong thuy luc, ctra van cung dugc
van hanh déng mé bang thiét bi dong mo. Pép
tru d& duoc thiét ké mo rong khau do thoat
nude dé dam bao luu tdc qua cong trinh nho
hon luu tdc x6i cho phép cta dat nén nén gia
c¢b chdng x6i 8 cho thugng ha luu chi can bang
tham d4 hodc tim BTCT.

Cong nghé moéng SPSP ¢6 két ciu nhu dap tru
d5, mong cong st dung hé coc éng thép lién
két v6i nhau dong theo bién dang mép ngoai
cta két ciu tru va ddm van, hé coc 6ng dong
vai tro 1a két cu nén méng dong thoi co vai
tro 1a khung vay kin nudc dé thi cong va lip
dit cac cAu kién cong trinh bén trong.
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Hinh 2: Két cdu dap tru do

2.2. Giai phap thi cong cong viing triéu

Trudc nam 2000, cong xdy dung theo cong
nghé truyén thong trén bii doan séng cong
(hinh 1) trong hé méng dao mo rong rat thuan
loi cho thi cong, kiém soat chat luong.

Sau nam 2000, cac cdng ving triéu 16n déu
dugc xdy dung trong khung vay bing tudng
coc van thép. Nhitng cong trinh c6 két cu tiéu
nang phong x0i, khung vay thi cong dang
tuong cir thép 2 16p, gitta 2 16p tuong 1 dat
hodc cat dap. Nhimng cong trinh khong co sin
phii kién cb thi sir dung khung vay coc van

thép 1 16p va hé khung viang chng trong dé on
dinh. Tuy theo muc d¢ dia chit nén, nhung
hau hét khung vay dugc lam kho va 6n dinh
chan bang két cdu bé tong bit day. Cac két cau
coc, cir chdng thdm c6 thé duoc thi cong bang
hé ndi trong nudc, lip dung hé khung chong
cu van thép bao quanh vi tri try, dam d& van,
hut kho nude bén trong va thi cong cac két cau
con lai, thao d& khung vay coc van thép, gia cb
thuong ha luu cong trinh va cudi cung 1a lap
dat cira van. Trong mot sd truong hgp dam van
dugc thi cong kiéu lip ghép co két cdu phao
nodi lai ddt va danh chim vao vi tri.
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Hinh 3: Thi céng cong Po Piém bang
khung vdy coc van thép 2 lop

2.3. Cac sur co 16n thu’(mg gap, nguyen nhén
sw ) trong thi cong cong vung triéu

2.3.1. Thi cong mong coc

Méng cbng ving tridu hién nay 1 mong coc
BTCT tiét dién vudng duc san hodc coc khoan
nhoi. Sy ¢6 nhiéu nhat 1a thi cong hé coc dong

Hinh 4: Thi céng ddp tru d& bang
khung vdy coc van thép 1 lop

4m trong nudc bang hé néi. Hau hét coc mong 1a
loai coc ndi (chiéu dai > 12m) nén qué trinh ha
coc trong diéu kién dong am (ngap trong dat va
nudce) va dong tridu thay doi rit dé xay ra sai sot
gém sai toa do, do xién cua coc, ha coc khong
dén cao do thiét ké va chat luong mbi nbi coc.

Hinh 5: Déng ha coc bang tau déng coc va biia treo

Nguyén nhan dan dén sai toa d6 va do xién cua
coc 1a khi ha coc béng tau dong coc (khong co
khung dinh vi coc), thuy triéu lam thay doi
hudng dong chay lién tuc va muc nudc tridu 1én
xudng 16n tac dong 1én hé ndi thi cong din dén
xac dinh toa do va hudng coc bi sai. Véi truong
hop ha coc xién bang bua treo, sai sot xay ra khi
str dung khung dinh vi mot tang vang va khong
quan trac coc lién tuc trong qué trinh ha coc, ¢
mot s6 trudong hop sir dung tau dong coc nhod

khong 6n dinh trong dong chay ctia song. Céc
van dé nay da xay ra khi thi cong cong Do Diém
(Ha tinh), céng Cau xe (Hai Duong). Bén canh
su chi quan ctia thi cong dan dén sai s6 thi ciing
can xem xét lai gia tri sai s6 toa do coc bién 0,2d
(d 1a kich thudc canh hoac duong kinh coc) va
coc giita khong qua 0,4d trong tiéu chuan thi
cong - nghiém thu moéng coc hién nay khi ap
dung cho ca cong trinh trén can va dong am coc
dudi long song.
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Viéc ha coc khong dat cao do thiét ké, ngoai ly
do khao sat kém chat lugng, thiét ké chon cao
d6 miii coc khong tét thi nguyén nhan do chon
bua, dém ké dau coc trong qua trinh dong
khong dam bao 1am dau coc bi v& ciing thuong
xay ra. Mbi ndi coc thuc hi¢n tai hién truong
khong dam bao tinh chiu luc, déng truc, lién
tuc ctia coc nén khi dong ha ciing c6 thé bi giy
ngam 13 nguyén nhan din d&én mot sé coc
khong déng xubng duoc.

Trinh ty thi cong khong hop ly, sir dung
phuong phap ha coc bing bua déng giy mat
6n dinh ha tang, két cdu xung quanh xay ra
thuong xuyén di voi cac cong trinh sir dung
mong coc dong. Coc dong 1a loai coc chén ép,
khi dong ha, ngoai rung dong do luc xung kich
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thi dat nén xung quanh ciing bi thay do6i, anh
hudng dén két cdu ha ting xung quanh.

2.3.2. Sw o khung vay

- P6 khung vay dang tudng coc van thép mot
16p c6 hé khung chéng d& trong dd xay ra &
mot sd cong trinh trong qua trinh thi cong nhu
cdng Séng Cui (Long An), cong Bén Nghé
(TP Hd Chi Minh), nguyén nhan 13 do thi cong
khu vuc vung tridu, hé ndi thiét bi neo gilr
khong chic chan nén khi dong triéu doi hudéng
va cham manh lam siap khung vay. Truong
hop cong Song Cui 1a do chét tai léch bén canh
khung vay, ap luc tac dung 1én hé khung vay
khong cén bang gdy ra chuyén vi 16n va
nghién d6 tudng cir.

Hinh 6: Sip khung vdy cong Bén Nghé

Khung vay hai 16p tuwong cir thép dip cat
hodc dat vao giira trong thi cong hé moéng
rong theo cong nghé truyén thdng cling mat
6n dinh khi dé x6i ngam xay ra dudi khu vuc
chan tuong cu hodc khung vay khong khép
me cir 1am troi dat bén trong hai 16p ctr, day
12 nguyén nhan gay db khung vay nhu cdng
Do biém (Ha Tinh).

Chuyén vi khung vay thuong xuyén xay ra khi
chiu &p luc 1€ch tai nhu thi cong try bién, au
thuyén canh bo song, ap luc dat 1én khung vay

tir hudng bo ra phia song gy chuyén vi tudng
cu 16n.

Tuy tinh chit dat nén nhung hau hét thiét ké
khung vay mét 16p trong thi cong cng ving
triéu déu c6 16p bé tong bit day. Pay 1a két ciu
tam kin nuéc day hd mong dong thoi gitr 6n
dinh nhu mot ting khung chéng day cho
khung vay. Ngoai viéc thiét ké tinh toan chiéu
day lop bit day khong hop 1y thi nguyén nhan
cht yéu 1a do kinh nghiém thi cong, khi do bé
tong bit day dudi nudc, ky thudt thi cong
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khong dam bao lam phdn ting vita bé tong
hodc khong ddng nhat do bun ling thi buc day

bé tong rat d& xay ra sau khi lam khé hd méng.

Khung vay coc véan thép 1a két cdu phu trg dé
thi cong cong trinh nhung hét sitc quan trong,
khi su ¢d xdy ra, ngoai mét an toan lao dong
thi tién do thi cong bi anh huong rat 16n do
tudng cir lién két véi nhau khi bi cong vénh rat
kho nhd 1én, thi cong lai 16p bé tong bit day
ciing rat kho khan va nude man tran vao trong
cling anh hudng 16n dén chét lugng két cau
dang thi cong do.

2.3.3. X6i ngam dudi day cong trinh

Nhiéu céng 16n da bi x6i ngdm pha hoai dat
nén dudi day. P6i v6i cong nghé truyén thong,
nguyén nhan 1a thiét ké khi ap dung két cdu
cdng truyén thdng, st dung duong vién thim
ngang la duong bién ddy cong trinh tir thuong
lru vé ha luu dé 6n dinh thim nhung thiét ké
da khong cht y dén duong tham khéng gian
giita cac phan doan khi thi cong, dong tham tir
phan doan cong da thi cong xong theo 15 thoat
nude vao tang loc nguoc dudi sin tiéu ning
pha v két cdu dat nén vao phan doan dang thi
cong xdy ra ¢ cong Do Diém (Ha Tinh), mot
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XD kem 200 tn /Sarge 200 kns

s6 truong hop, khép ndi gitta cac phan doan
cdng thi cong khong ding ky thuat két hop véi
nén bi pha hoai do xao tron, dap phu duong thi
cong ndi bd béng vat li¢u roi rac c6 kha nang
thdm 16n trong qua trinh thi cong nén khi dua
cong trinh vao van hanh da xdy ra x6i ngdm
lam thung nén nhu céng Son Pdc (Bén Tre).

Dbi v6i cong nghé dap try d5, chong tham
dudi nén 1a dudng vién thim dung bang
tuong cu, khi thi cong khong c6 bién phap
phu hop nhu dong khong lién tuc, hop long
clr cudng birc, cac thanh cir khong lién két
khép me véi nhau nén khi dua vao van hanh
dong thim phéa hoai dat nén & cac khu vuc
nay nhu cong Song Cui (Long An), O mét s6
cong trinh vat liéu cur sau thoi gian dua vao
st dung bi 130 hoa din dén ro nudc dudi dam
dd van nhu sir dung cu nhya & cong trinh
Thao Long (Hué).

3. GIAI PHAP HAN CHE SU CO TRONG
XAY DUNG CONG VUNG TRIEU

3.1. Giai phap han ché sw ¢ vé coc méng
cbng trinh

Lura chon thiét bi va phwong phdp ha coc:

YEU CAU VAT LIEU U2

- Logi ¢t Larsen IV, trong Iugng 76,1kg/m ddi

i I/ Type of sheet piles: Larsen N, weighl: 76.1 kg/m
0~ oo mei 100%

* W/ Now sheet piles 100%

Hinh 7: Thi ¢éng ha coc bang biia treo

CBp neo xa lon
nchor barge o BRI 7 AN T S S VN —m R AR
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Hinh 8: Khung dinh vi hai tang
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Pay 1a yéu t6 quan trong khi thi cdng mong
coc. Khac voi thi cong coc trén mat déat kho
r40, mong céng ving tridu thi cong chu yéu
bang hé ndi trén séng nude, dong tridu thay
ddi hudng, tbc do va muc nudc dao dong lén
xudng v6i bién d6 16n rat kho khan cho cong
tac thi cong, néu la dong ha bang tau dong coc
can phai neo gitr hé ndi chic chin. Dé han ché
sai sot vé huoéng, toa do coc khi thi cong coc
méng cho cbng ving triéu nén s dung hé
khung dinh vi, truong hop dong coc xién phai
st dung hai tAng ving dé gong va dinh huéng
coc. cong tac giao hdi hai phuong x4c dinh toa
dd coc rat quan trong do vay khong chi trach
nhiém nha thau thi cong ma gidm sat ciing
phai c6 kinh nghiém va kiém tra chat ché.
Thiét ké, thi cong moi néi coc:

Cbdng ving triéu chiu tai trong ngang do ap luc
nude rat 16n nén coc moéng ngoai chiu lyc
dung thi lyc x6 ngang thi momen ciing rat 16n
do d6 nén lua chon coc co tiét dién lon. Két
ciu ndi coc khong chi dam bao tinh dong nhat
ciia coc va truyén luc xung kich trong qua
trinh dong ha ma con rat quan trong vé kha
ning chiu luc cua coc do vdy ndi coc nén st

Hinh 9: Hop néi coc
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dung hop ndi bang thép san xuét trong nha
may dé kiém soat chit lwong. N&i coc hién

truong phai tuan thu tiéu chuan thi cong coc,
st dung que han chiu lyc va gidm sat chat ché
cong tac han ndi coc hién truong. bdi véi coc
mong cong ving triéu khong duoc sir dung ndi
coc bang han ke goc.

Hién nay, kiém tra khiém khuyét, chat lugng,
suc chiu tai coc cho cac cong trinh xdy dung
bang mot s6 phuwong phap nhu thir nghiém
hién trudng bang tai trong tinh ép doc truc, thi
nghiém bién dang nho PIT dugc s dung phd
bién 4p dung cho coc dong va coc khoan nhoi,
thi nghiém bién dang 16n PDA duoc sir dung
phé bién ap dung cho coc dong va coc khoan
nhdi, xac dinh tinh dong nhét ctia bé tong coc
khoan nhdi theo phuong phap xung siéu am.
Tuy nhién, d6i véi coc dong am trong diéu
kién nudc sau nhu cong ving tridu, mit bang
kho khian nén hau nhu chi sir dung két qua
dong coc thu dé trién khai coc dai tra ma
khong kiém tra dwoc khiém khuyét coc. Sir
dung phuong phap PDA 1a phu hop nhét déi
v6i loai mong nay va can thiét dé kiém tra sirc
chiu tai, chat lugng dong ha coc.

Hinh 10: Ldp dat hép néi coc
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3.2. Giai phap han ché sw ¢6 vé khung viy

Khung vay la két cau phu trg phuc vu thi cong, cur
van thép 1am tudong chan nudc quanh hé mong
duoc ludn chuyén st dung cho nhiéu phan doan
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Hinh 11: Pdo ddt trong khung viy

- Kiém tra chat luong cu dua vao st dung,
khong st dung cac thanh cir qua cong vénh,
han ndi ctr, stra chita qua nhiéu, me cir bi mop
méo, hoen ri an mon 16n;

- Clir dong ha giam thiéu hap long va
phai khop me, cé cac thanh cir goc dé
chuyén huéng;

- Qua trinh dong cur phai lién tuc theo doi, can
chinh cir dam bao cir thang ding.

- Bé tong bit day khung vay phai thi cong
dung phuong phap d6 bé tong vira dang
trong nude, trude khi dd phai kiém tra thiét
bi d6 gdom phéu chtra bé tong, d6 kin nuéc
dng @6, qua cau xbp va dic biét 1a bun long
trong khung vay, sau x6i hat can dao siu
mot diém ¢ goc khung vdy, d6 bé tong tir
goc dbi dién dé don bun 10ng vao hd sdu va
hut ra ngoai.

3.3. Giai phap han ché su c6 x6i ngdm

Béan day cong truyén thong d6 tiép giap véi

va cho nhiéu cong trinh nén hau hét 1 cir cii nén
khi dong cir hop long, cac thanh cir c6 thé khong
khép me (khoa ctr) hodc bat me do vay gidi phéap
dé dam bao khung vay on dinh can chu y:

Hinh 12: Dé bé téng bit ddy

nén dat tao thanh duong vién tham ngang duoc
thiét ké di dam bao chdng thim cho cong
trinh, tuy nhién qua trinh thi céng khéng chu y
¢ thé 1am thay doi két cau 16p dat tiép giap
voi ban day hodac khao sat khong phat hién ra
nhimg diém di biét trong nén dan dén hién
tuong x6i ngdm sau thoi gian dua cong trinh
vao st dung. P& han ché nhitng hién tuong
nay, du tinh toan chiéu dai duong vién thim
ngang da dd nhung tudng cu van thép nén
dugc st dung va dong sau t6i thiéu 3m dudi
day cong.

Tudng cir dudi day cdng cho dap tru d& hay
cong truyén théng 13 két cu vinh ciru cua
cong trinh do vay phai st dung loai cur thép
moi, dong moc me vao nhau. Hi¢n nay cu
lassen IV rat phd bién hodc loai cir thép mii
ban rong 900 khong chi dat hi¢u qua k¥ thuat
cao hon do gidm hon mot ntra $6 lugng me ctr,
thi cong nhanh hon ma khéi lwong don vi trén
m? ciing nhe hon so véi cir lassen IV.
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Hinh 13: Cdt ngang Céong De (cong truyén thong)

4. KET LUAN

Trong nhung nim gin diy hang loat cong
trinh ngan tridu cuong, chéng xam nhép
man trén cic ctra séng lén & nudc ta da
duoc xay dung. Cac cbéng vung tridu lon
nay 1a loai cong trinh dang cong 19 thién
dugc cai tién tir cong truyén théng hoic
ung dung cong nghé xay dung mai. Dugc
x4y dung trén cic clra song ven bién voi
dia chit nén mém yéu, diéu kién thi cong
lai rat khé khian do anh hudng cua dong
chay thuy triéu, muc nudc giao dong 1on
nén qua trinh thi cong céng ving triéu
ciing gap nhiéu sy ¢b k¥ thuat.

Qua hang chuc cong trinh 16n da xay dung,
nhirng van dé ky thuat xay ra trong qua
trinh thiét ké, thi cong di cho thdy day la
loai cong trinh c6 ky thuat phuc tap, doi

hoi trinh d6 chuyén mén cao va can phai
quan 1y tot cac rui ro co thé xay ra. Trong
cong tac thiét ké, lwa chon vat lidu cur
chong thdm hay thiét ké chéng tham cho
cong trinh phai hét strc can trong, xem xét,
chi dan cu thé ca cac yéu td thi cong két
cdu chong tham boi van dé nay thuong chi
phat hién sau khi dua cdng trinh vao st
dung mot thoi gian va khic phuc cac su ¢b
x61 ngadm cho cong trinh ciing rat kho khan
va tén kém. Trong qua trinh xay dung, thi
cong mong coc dong sai toa do, sai do
xién, gay vo dau coc, mdi ndi coc, khung
viy chuyén vi 16n, sip d6 hay buc bé tong
bit day ciing rat d& xay ra.

Bén canh céc bai hoc rut ra cho cong tac
thiét ké thi kinh nghiém va tinh chuyén
nghiép ctia doi ngii k¥ thuat nha thau xay
dyng, giam sat thi cong 1a rat quan trong
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trong giam thiéu cac sy cd. Hau hét cac sy kiém tra, giam sat doi ngii cong nhan trong
c¢d k¥ thuat noi trén 1a do thiéu kinh nghiém, trién khai cong viéc.
trach nhiém cua ky thuat hién truong khi
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