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Tom tit: Cong trinh au thuyén 1 mét trong nhitng hang muc chii yéu ciia Nha May Thuy Dién
Tam Hiép. Viéc thi cong lap dat hoan thién cira van ciia du thuyén dwoc chia 1am hai lan thi cong
lap dat, ddc biét phirc tap 13 \an thi cong lap dat thir hai déay 14 thoi ky sau khi céng tinh di vao
vdn hanh hé chita ¢6 cao trinh cét nude 1 145,0 — 175,0m, cao trinh ngudng cira cira van duwoc
nang ter 131,0m [én cao trinh 139,0m. Khoi lwong cita van 855 tan, ¢é kich thudc chiéu cao 38,5m,
chiéu réng 20,2m, chiéu day 1a 3,042 m. Trong bai viét tdc gid da nghién cizu thuee té cong trinh va
dua ra nhitng phwong dn thi céng phit hop véi diéu kién cia céng trinh.

1. Giéi thiéu chung:

Cong trinh nha may thay dién Tam Hiép
(CTTH) duoc xay dung tai thanh phé Nghi
Xuong, tinh HO Béic Trung Qudc, la mot trong
nhitng cong trinh thuy dién lén nhat thé gioi hien
nay. CTTH la cong trinh thuy dién dau mbi quan
trong trén song Truong Giang. Toan bd cdng
trinh bao gdom cac bd phan chinh tao thanh: mot
dap bé téng trong luc, ctra cong thodt I, hai dau
dap 1a nha may thay dién, va au thuyén. Dap
chinh dai 2035m va cao 185m; Nha may thuy
dién bao gom 26 t6 may (phia bo trai 14 t6 may
va phia bd phai 12 té6 may), Tong cong suat phat
dién nha may 1820 van Kwh, lugng phat dién
hang nam 84.700 triéu Kwh; Co6ng trinh &u
thuyén duoc xay dung bén phia bo tréi.

Khi hoan thanh, hd Tam Hiép c6 cao trinh muc
nuéc dang binh thuong la 175,0m, chiéu dai 600
km, noi rong nhat 2000m, dién tich mat hd 10.000
km?, mat hd duoc cac khe ndi bao boc tao thanh,
va véi dung tich chira dén 39.300 triéu m’.

Cong trinh au thuyén (hinh 1) 1a mot trong
nhitng hang muc chu yéu ctia CTTH, nd bao gom
hai luong song song nam cap lién tuc. Tir thuong
lvu xudng ha lwu dugc sip xép: khoang dan
dong, khoang thir nhat c6 tdm phai dé ngin
nude dung dé kiém tra stra chita cong trinh khi co
su ¢d, tir clra van thir nhat dén cira van tht sau 14
dung cénh cira van hinh chit nhan.
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Hinh 1: Céng trinh &u thuyén hai luéng niam

cap lién tuc

2. Pic diém thi cong:

Pic diém lip dat cong trinh au thuyén 13,
thoi gian cip bach, cuong do thi cong cao va ky
thuat phirc tap, van chuyén nhiéu két céu 10n,
khi lip ghép c6 d6 cao va do sau 1on. Trong
diém cua viéc lap dit cua van chir nhan 14 lip
dit tong thé va diéu chinh cong trinh, mdi bo
Clra van chir nhan gdm hai canh trai phai giong
nhau lap dat dbi xtng, khi hai canh ctra van
dong tao thanh goc 135° | tao thanh hinh chix
nhan. Mdi canh cira van duoc t6 hop han bai 12
nguyén don theo chiéu thang ding, chiéu cao
ctra van la 38,5m, chiéu rong 20,2m, chiéu day
la 3,042 m, trong lwong mdi canh 14 855 tan, 1a
loai canh ctra van c6 trong lugng nang va cao
nhat thé gi6i. (hinh 9, 10).



Viéc lap dit hoan thién cira van cia céc
khoang au tau phac tap va kho khin nhat 1a
khoang dau tién cao nhét cia 4u tau, do viéc thi
cOng au tau cing thoi gian véi viée thi cong cac
hang muc khéac cua cong trinh, dong théi twong
ung v&1 myc nude dang cua hd chura, viéc xay
dung ngudng va lip dit cira van chit nhan cia
au thuyén duoc chia 1am hai lan thi cong lap
dat: Lan tha nhat lap dit ctra van twong tng véi
cot nudc van hanh cua hd chira 1a 135,0m —
156,0m, ctra van c6 cao trinh ngudng tam thoi
la 131,0m; Lan thtt hai day 1a thoi ky sau khi
cong trinh di vao van hanh hd chira c6 cao trinh
cot nude 1a 145,0 — 175,0m, dé thich hop cho
viéc van hanh cong trinh &u thuyén phd hop véi
cao trinh hd chtra, cao trinh ngudng cira cira van
dugc nang tr 131,0m 1&én cao trinh 139,0m,
dong thoi cac thiét bi di kém ciing dugc nang
dong bo 1én cao 8,0m, qua trinh thi cong nang
clra van 1&n cao la rat phuc tap vi vira phai nang
cao tong thé cira van vira phai thi cong ngudng
va cbi & ddy ctra van ciing nhu cac két cau lién
quan. Theo yéu cau thiét ké thi cong dé co
khong gian thi cong bé day va cbi d& day cua
van toan b canh cira van phai dugc nang 18n t6i
thiéu 10,0m, sau khi thi cong xong ngudng ctra
van duoc ha xudng 2,0m vao vi tri lap dit.

Khi nghién ctru, khao sat thuc té cong trinh
cho thay trong qua trinh thi cong s& gip nhiing
kho khan nhu:

(1) Ky thuat thi cong phic tap, nhat la nang
téng thé cira van co trong luong l6n 855 tn, va
phai nang dong thoi hai canh cling mot luc, cao
do nang 16n, ma két ciu canh 14 dang canh
mong, ti 18 chiu cao va do diy cua canh 16m,
trong tdm cao, thoi gian treo budc dai, kha nang
mat on dinh rat I6n, do d6 doi hoi trong qué
trinh lap dat yéu cau rat nghiém ngit vé quy
trinh @& dat d6 chinh xac khi lip rap dam bao
tiéu chuan thiét ké.

(2) Thoi han thi céng yéu cau chat chg, thoi
gian ding luu théng thuyén dugc khéng ché,
mbi ludng thi cong khong duoc vuot qua nim
thang, khdi lugng thi céng khoéng lon nhung
cuong do thi céng rat cao.

(3) biéu kién thi cong phuc tap, thi cong

hoan thién tién hanh trong long &u thuyén voi
khéng gian han ché, cong nghé va thiét bi thi
cdng han ché, doi hoi vé an toan trong thi cong
y8u Cau rat cao.

Tir nhitng ddc diém d6 dua ra mot s6 phuong
&n thi céng phu hop véi diéu kién cong trinh:

3. Cac phwong an nang c6 tinh kha thi:

3.1 Phirong dn mét: DAUng dam chiu luc bdc
ngang qua au thuyén: (Hinh 2)

Str dung hai ddm hop chiu lrc bic ngang au
thuyén, hai dau lién két vao try d& trén tuong au
thuyén, hai dam ning cing hudng vé6i chiéu cia
canh ctra van hai dau gbi trén hai dam chiu lyc
bic ngang. Mdi canh cira van ¢ hai diém ning,
so dung thiét bi nang 1a tdm kich thay luc
chuyén ding, lién két gitra thiét bi nang va canh
ctra van dugc bao v¢ thong qua cac bo cap tao
thanh khung lién két, phia dudi day mdi canh
ctra van duoc bd tri hai tru d& dé dam bao an
toan va 6n dinh khi treo cira van trén khong.

Hinh 2: Phuwong &n dung dam Chiu lyc bdc
ngang qua au thuyén

(1) Thiét bi cho phuong 4n ning:

béy la phuong an st dung cap chiu lyc va
thiét bi nang thuy luc: Trén hai thanh trén cua
khoang au thuyén bd tri cac cot thép chiu luc
lién két voi tuong thanh; Hai dam hop bac
ngang au tau, sau khi tinh toan tai trong, xac
dinh duoc kich thudc cua dam (3000x4050,
L=50600); Hai dam nang chiu luc cing hudng
V6i ctra van gbi 18n hai dam ngang co tiét dién
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(3000x4050, L=32400) trén mdi dam bé tri bon
bé dé lap dat kich va ludn cap nang.

Tong trong luong ning cua clra van va thiét
bi phu trg phuc vu cho viéc ning 1a 980 tan. Dé
dam bao kha ning nang mdi canh cira van bb tri
hai diém ning tap trung, trén dam nang bd tri
bon kich thuy Iyc chuyén ding 540 tin nang
ddng thoi. Can cr tir luc ndng mdi kich thiy luc
bd tri mot bo cap chiu lwe gdm 36 soi ¢17,8mm.

(2) Nhitng vin d& k¥ thuat ciia phuong an
can cha y:

- Sau khi nang cénh cira van, thoi gian treo
mac trén khdng dai (t6i thiéu 1a 65 ngay sau mai
c6 thé ha vao vi tri ), yéu cau vé phuong an
phong chdng gi6 rat cao.

- Cira van chit nhan trude khi ning can phai
thao d& két cau gbi d trén clng cac két cau lién
két, lac nay Clra van ¢ trang thai tuy do, canh ctra
s& mat 6n dinh khi c6 gi6 to rat nguy hiém.

- Sai s6 ché tao lip rap cua ctra van, trong
tAm cta ctra van khong thé tinh toan chinh xac,
do d6 xac dinh theo thuc té lap dat tim duoc
diém hop luc vo hudng cling trong tdm cta nod,
dan dén sau khi ning phan dudi xuit hién do
nghiéng, do bé gbi d& dudi gan lién voi canh
ctra van nén khi bi nghiéng s& 1am bién dang.

- Phuong thirc nang: ca tdm diém nang trén
hai dim nang duoc ning dong thoi (h.2), nén
viéc diéu chinh cin bang lyc rat khé khan, khi
nang ha tong thé ctra van rat dé xuét hién do
léch dan dén qua tai.

- Dam béc ngang qua au thuyén c6 khau do
nhip 16n va chiu tai trong 16n, do d6 két cau
dam, trong lwong va chiéu dai dam 16n, nén viéc
thi céng lap dit vao cong trinh s& gip nhiéu kho
khan.

3.2 Phuong dn hai: Ding dam dang canh tay
don. (Hinh 3, 4)

Str dung bén dam dang canh tay don va hai
dam ngang bang két cdu thép dang hop, dam
duogc lién két vao cong trinh bang lién két bu
I6ng. Cénh cira van duoc xoay mot goc 10,5° so
Vi truc doc cua u thuyén, mdi canh cira van
¢6 hai diém nang, str dung thiét bi nang 1a tam
kich thay luc chuyén ding 540 tan.

Nhitng vin dé k¥ thuat cua phuong an can
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chi y: Tuong tu nhu bdn dic diém dau cua
phuong an mdt, ngoai ra do dam cong x6n nén
c6 kha nang bién dang 16n, nén hinh dang kich
thudc ctra van nhat dinh bi anh hudng, dac bigt
1a kich thudc try quay trén, dinh vi chinh xac tru
quay trén va dudi gap rat nhiéu kho khin; Viéc
thi céng lip dat canh tay don ciing gip kho
khin, nhat 14 dam bao kha ning chiu tai, va
phuong 4n ndy anh huong dén qua trinh d6 bé
tong dot hai ciia bd phan gdi quay trén.

3.3 Phuong dn ba: Ding dam va gid dé tru
thap:

Str dung hai dam hop va bdn try thap dé nang
déng thoi hai canh cira van, mot dau dam duoc
lién két neo vao cong trinh bang két cau bu 1ong
mot dau lién két véi tru thap, tru thap duogc
dung tir day au thuyén, dé thap lién két véi day
au thuyén, phan trén lién két giang vao tuong
véch au thuyeén.

M®i canh cira van ¢ hai diém nang, sir dung
thiét bi nang 1a tdm kich thuy lyc chuyén ding
540 tan. (Hinh 5).

Nhitng vin dé k¥ thuat cua phuong an can
chu y: twong ty nhu phuong an mét, va cd mot
s6 dic diém ban than tru thap c6 do o6n dinh
thp, cac thiét bj giang neo ctia bo phan trén cia
thdp cling 1am anh hudng tGi qua trinh thi céng,
va khi c6 gi6 rat dé va cham giita cot thap va
Cura van.

006418

gogmﬂ/‘
il %3
o] |
"

" |

D 09Id° © 7

Hinh 3: So‘dé‘ mdt bang phirong dn hai ding
dam dang canh tay don
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Hinh 6: Mat cdt bé tri tru thap phiong dn b

4. Ky thuat lién két gia c6 treo cira van khi
nang: (hinh 7)

Canh ctra van c6 kich thudc va khdi luong
I6n, dang két cAu manh, dé co thé treo canh cira
van 1én ma khoéng gay bién dang yéu cau khi
treo budc phai tim duoc diém treo hop 1y, cin
ctr vao két ciu ctra van ta co thé xac dinh tuong
d6i chinh xé4c trong tim ciia ctra van, sir dung
phuong phap can bang hinh binh hanh lyc dé
xac dinh diém treo hop ly, tir thuc t& d6 dua ra
k¥ thuat treo ctra van.

Mdi canh ctra van dugc sir dung tam kich
thity Iuc chuyén dung 200T dé kéo cac bo cap
chiu luc lién két canh ctra van vao b¢ xa do trén
va d& dudi, tao thanh két cau moc treo 6n dinh,
tranh hién tuong ctra van bi treo 1éch gy bién
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Hinh 5: So' d6 mdt bang phwong én ba
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Hinh 7: So do lién Két gia c6 treo cira van

dang canh cira van. Mdi kich thuy luc kéo mot
bd cap véi 24 soi $15,24mm. Bé xa trén duoc
lién két voi dam ganh thong qua khop ndi, dam
ganh duoc lién két vdi bon kich nang trén dam
nang théng qua bdn bé cap nang.

5. Ky thuat nang:

Pé nang mdi canh cira van sir dung hé thong
thity luc cao ap dé van hanh bén kich thiy luc
540T, hé thong diéu khién k¥ thuat sb, thong
qua cac tin hiéu trén hé thong mdy tinh diéu
khién ap luc dé tao can bang luc trén ca bon
kich, va diéu khién téc d6 nang dong bo.

Qué trinh nang thuc hién chia 1am sau lan
(Hinh8), mdi 1an nang theo cao do thiét ké véi
hanh trinh 1,6m, khi két thac mdi lan nang
chan do day ctra van lai duoc ndi lén dé chéng
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dd khdi luong, khi gia ¢b xong dé cira van treo
6n dinh sau d6 thuc hién do bé tong bé day theo
cao trinh thiét ké, khi bé tong du cudng do, hanh
trinh nang cua kich thuy luc dugc ha xudng va
tiép tuc gia cd neo dé thuc hién lan nang tiép
theo, & dot d6 bé téng thir sau hoan thién
ngudng dong thoi thi cong lap dit bé cbi d cau
cua clra van vao Vi tri.

Sau khi hoan thién cong tac bé tong ngudng
va lap dit bé cbi dd, cira van duoc ha xudng
dinh vi vao vi tri cdi d&, dong thoi gbi d& ban 1&
trén duoc lap rap lién két v6i bé do trén tudng
véch. Lap dat xong ban 1&, thuc hién cong tac
Kiém tra d6 chinh xac, va két thic qua trinh
nang lip dat.
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Hinh 8: Qua trinh nang cura van

Hinh 9: Cua van chir nhdn

6. Két luén:

K§ thuat thi cong nang lap rap hoan thién
canh cua van chit nhan trén cbng trinh au
thuyén nhd may thay dién Tam Hiép. Qua
nghién ctru tinh kha thi ca ba phuong an thi
cong (PA) trén dua trén mot sd dic tinh ky thuat
co ban trong qua trinh thi cdng:
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Hinh 10: Két cdu canh cira van

- Kha ning khdng ché chinh xac ¢ trang thai
nang: Thk ty chinh xac PA1, PA3, PA2.

- Do nguy hiém khi nang ha: Tha tu nguy
hiém PA2, PA3, PAL.

- Kha ning chéng gié: PA 1 1a an toan hon
c4, hai phuong an con lai 1a rat kém.

- Trang thai lip dat sau khi nang: Thu tu tdt



nhat 1a PA 1, PA 3, va dén PA2. nude ta, viéc phat trién cac cong trinh thuy dién
- P9 anh huong téi viéc thi cong d6 bé téng:  thuy loi viéc tmg dung k¥ thuat thi cong trong

Thir tw anh huong PA3, PA2, PAL. cac cbng trinh ngay cang doi hoi ky thuat cao,
Qua d6 cho ta thiy rang phuong 4n thit nhdt hy vong day 1a tai liu bd ich dé cac can bd

mang nhiéu tinh kha thi nhat phl hop voi cong  khoa hoc k¥ thuat thi cong cta ta lam tai lidu

trinh. tham khao trong viéc thi cong cac cong trinh
Trong twong lai gan voi xu thé phét trién cia  trong diém ctia nudc ta.
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Abstract:
RESEARCH ON LIFTING TECHNIQUE AND ASSEMBLING =
- SHAPED WATER GATES OF LOCK CONSTRUCTION WORK
OF THREE-GEORGES HYDRO-POWER STATION

Lock Construction Work is one of the key items of Three-Georges Hydroelectric Factory.
Implementation of installation and completing valve entrance of lock divided into two periods of
installation, especially complex is the second period after construction work putting in operation
for water reservoir with height of water column of 145-175.0m, altitude of valve entrance is raised
from 131.0 m to 139.0m with the valve entrance’s weight of 855 tons and height of 38.5 m, width of
20.2m, thickness of 3.042 m. In this article, the writer has made a research on practical
construction work and mentioned about construction methods suitable with condition of the
construction work.
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