TiNH BA DANG TRONG TO CHUT HiNH KHOI -
KHONG GIAN KIEN TRUC CONG TRINH THUY DIEN

Pham Thi Lién Huwong'

Tom tat: Cdc con ddp tao hé chiva nwée hién nay déng vai trd vdt quan trong do nguén dién

ndang ma né tao ra dnh hwéng Iom t6i Sw phdt trién van hod va doi séng nhdn logi. T6 chire hinh
khoi-khdng gian Kién triic cong trinh thuy dién rat phong phii vé thé logi, da dang vé hinh thitc gdp
phan lam nén nét doc ddo va ddc trung cia kién triic cong trinh thuy dién - mét kiéu kién tric dac

thu ky thudt.

Tir khoa: cong trinh thuy dién, hinh khoi-khong gian, kién triic, tinh da dang

1. MO PAU

Ning lugng dién dong vai trd vO cung to 16n
trong su phat trién kinh té vin hoa va doi sdng
nhan loai. Nhu cau dién ning cua thé giéi doi
hoi ngay cang Ién va hoa nhip voi toc do phat
trién ctia nén kinh té. Pién niang phat ra tir thuy
dién chiém 19% (x4p xi 2.500 TWh/nim) tong
san lugng dién cua toan thé gidi, gop phan déng
ké trong viéc dap Gmg nhu cau st dung dién
nang toan ciu. O nhiéu nudc, thuy dién chiém ti
trong kha 16n trong co cu dién luong qubc gia
nhu Trung Quédc, My...Cac con dap tao hd chira
hién nay dong vai trd rat quan trong trong cudc
séng con nguoi. Chang duoc sir dung cho viée
didu tiét lwong nudc tudi trong nganh ndng
nghiép, cap nudc dan dung va céng nghiép, 1am
quay tudc-bin gilp chay may phat dién, dong
thoi 1a diém du lich hdp dan, tha vi.

Hinh thirc kién trac cong trinh thuy dién rat
phong phu, da dang. D6 la sy da dang cua cac
hang muc chiic ning va yéu cau cong ning, sy
da dang boi diéu kién dia hinh-dia chat, su da
dang vé phuong thirc st dung ngudn nudc...
Cac yéu to nay khong nhirg anh huong dén t6
chac hinh thic cong trinh ma con tao nén nét
doc dao va dic trung cua kién trac cong trinh
thuy dién - mot kiéu kién trac dic thi ky thuat.

Tuy vao diéu kién cu thé cia mdi qubc gia
ma tinh da dang duogc thé hién rd trén mdi mot

1 Bo mon Do hoa ky thuat

cong trinh. Ciing tuy diéu kién cu thé cua timg
khu Ve ma cach to chire tao hinh caa cong trinh
thuy dién lai khac nhau. Dudi day 1a tong hop
nhitng kiéu chung nhat vé t6 chtic tao hinh cong
trinh thuy dién trén thé gioi.

2. CAC YEU TO TAC PONG TOI SU PA
DANG CUA TO HQP KIEN TRUC CONG
TRINH THUY BIEN

2.1 Té hop hinh thirc céng trinh tac dong
bgi sw da dang trong té chirc va tao hinh céc
bé phin chirc nang

Su da dang trong t6 chirc va tao hinh cac b
phan chirc ndng cta cong trinh thuy dién gop
phan tao nén tinh da dang trong hinh thic kién
triic cia né. Kiéu dang dap phong phi, to chirc
ctra xa nude két hop cac cach b tri khac nhau
cia cong trinh ldy nudc, cua vi tri nha may
trong bd tri tong thé d& hinh thanh nén nét da
dang hinh thire d6 (hinh 1).

Trong hau hét cac cong trinh thuy dién, ddp
dding nude 1a thanh phan khong thé thiéu. Tac
dung cua chung la ngan dong nudc tao cot
nudc va hd chta phia thuong luu. Pdp ding
va ddp tran duoc xem nhu thanh phan kién
tric I6n nhat, gdy 4n tuong manh nhat va c6
vai trd quyét dinh trong viéc hinh thanh khang
gian canh quan, to hop tao hinh cua cong trinh
thuy dién. Vai trd cua bd phan kién trac ndy
dbi v6i to hop tao hinh, khong gian canh quan
nhu sau:
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- DAP DAT, DA DO

» DAP BE TONG TRONG LUC
= TAQ HiNH DAP
= DAP VOM - DAP LIEN VOM

- DAP BAN CHONG

= TREN THAN DAP

= BUONG TRAN HOY
= NGOAITHAN DAP
= TRONG THAN AP
TAQ HINH CONG TRINH
TRANXA LD BUCNG TRANKIN
= ' NGOAITHAN BAP
*~  CUAXABAY

™ TREN MAT BAT (HO)

- NUA NGAM
" VITRINHA MAY
- NGAM

- TRONG THAN DAP

~  BOTRITREN THAN DAP
16 CHUC | LOAITREN MAT
BO PHAN LAY NUOC = B TRI TACH BIET VE1 DAP

= LOAI DUGI SAU

Hinh 1. So' do tinh da dang trong té chitc va tao hinh
cac hang muc chirc nang

Hinh 2. Cac loai hinh ddp thuong duoc sir dung

- Tao diém nhén cho cong trinh va moi truong
canh quan.

- Phén chia khéng gian thanh khu vygc thuong
lIvu va ha luu;

- Pinh hudng cic truc khong gian (t6 chirc
tuyén ap luc, tuyén ning lrong);

- Tao ra cac hinh thai khong gian bang cac hinh
thirc khac nhau cta dap dang va déap tran;

Nghién ciru tong hop cac c¢ong trinh thuy dién
trén thé giGi co bdn loai hinh dap thuong duoc sir
dung 1a: dap dat-da do; dap bé tong trong luc; dap
vom-lién vom; dap ban chong hodc két hop nhiéu
kiéu loai noi trén trong cing mot tuyén dap. Mdi
Kiéu dap co dudng nét tao hinh dic trung voi hidu
qua biéu hién kién trac khac nhau: ddp dat-da do
c6 mit cat hinh thang don gian c6 thé co thém mot
s6 co dap lam tang thém cam gidc vé trang thai on
dinh va sinh dong cho cong trinh; ddp bé tong rat
phong phl V& tao hinh voi nhiéu phan vi ding
bang g& bé tdng hodc phan doan than dép bang
clra xa 1ii nham giam b6t cam giac chiéu dai cua
dap trong truong thi giac; ddp vom-lién vom véi
cac duong cong ctia dinh dip va bé mdt mai ha
luu tao nén nét dep vira mém mai vira chic khoé;
ddp ban chéng cb hinh thirc nhe nhang, cac chan
chdng xién tao cam giac lién hoan sinh dong (hinh
2)... Ngoai ra con c6 ddp tran cao su véi tao hinh
va mau sac dic thi ky thuat gép phan 1am phong
phu thém hinh thie dap.

Ciling nhu cong trinh dap, cong trinh tran la
mot bd phan khong thé thiéu cua kién trac thuy
dién. Hinh anh cong trinh khi ctra xa hoat dong
khéng nhitng 1lam nén nét doc ddo, hung vi ma
con tao ra su twong phan gitra mit nudc thugng
luu rong 16n, yén tinh véi mit nude ha luu cudn
cudn tung bot tring xoa giy an tuong thi giac
manh mé&. Sy phong phu trong té chirc-tao hinh
Clra xa nhu dwong tran xa li két hop ngay trén
than ddp; miéng xa kiéu vOi phun ngang than
ddp; xa lii qua dwong dan mede ngam bén vai
ddp; xa lii bang dwong xa ddy hodc té chirc
dwong tran doc ldp voi dap ddng hai hoa theo
didu kién dia hinh (hinh 3). M3i hinh thtrc ctra
xa khi két hop v&i mdi kiéu dap gop phan tao
nén su da dang trong hinh thac kién trac thuy
dién.
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Hinh 3. CAc hinh thizc 16 chite cira xd khdc nhau (tir tréi qua phdi:
ddp Nukui - Nhdt Ban , ddp Glen Canyon - My, ddp Pinh Binh - Viét Nam)

Hinh 4. Au thuyén trong céng trinh thuy dién Lower-
Granite - My

Bén canh su da dang trong hinh thirc dap
dang va dap tran, yéu cau cong ning cia cong
trinh thuy dién ciing gop phan tao nén sy phong
phl V& hinh thtc. Trude day, vai trd cia cong
trinh thuy dién cha yéu 1a phuc vu viéc khai
thac, str dung ngudn nude, kiém soat i va tudi
nude ndng nghiép, phat dién. Tuy nhién, do nhu
cau kinh té, vin hod xa hoi doi hoi thém nhiéu
yéu cau cong ning khic nhim phuc vu tham
quan du lich, giai tri, du lich 1ong hd, du thuyén,
cau ca... Nhiéu cong trinh thuy dién con co
thém chire ning 1a dau mbi giao thong thuy dap
g viéc di chuyén cua tau thuyén va hang hoa
doc theo dong chay, gitta thugng luu va ha luu.
Dé phuc vu giao thong thuy can thém cac hang
muc nhu 4u tiu, may nang tau, bén cang...(hinh
4). Vi vay, t6 chirc hinh thirc kién tric ctia cong
trinh thuy dién cang da dang do sy thay ddi cua
y8u cau cong ning.

2.2. T6 hop hinh thiee cong trinh theo sw da
dang ciia phwong thirc tip trung nguon nwéc
va phwong thire sit dung nguon nuéc

T6 chuc kién trac cong trinh thuy dién phu

thugc nhidu vao cac diéu kién ky thuat-cong
nghé vi ky thuat-cdng nghé chinh la phuong
tién dé biéu dat kién trGc. Dé khai thac thuy
ning phat dién thi phai tao thanh cdt nudc.
Trong sng sudi thién nhién, tuy ldng séng c6
chd dbc nhiéu, chd dbc it nhung thuong thoai
dan, it co thac ty nhién. Vi viy, mudn c6 cot
nude twong dbi 1on phai tim bién phap tap trung
cot nudc. C6 ba céach tap trung cot nudc dua
theo diéu kién dia hinh, trong tng véi mdi kiéu
tap trung ngudn nudc lai cé cach to chic hinh
thire cong trinh khac nhau (hinh 5):

Hinh 5. So' d6 tinh da dang theo yéu té ky thudt
cong ngh¢

+ Truong hop cum cong trinh dau mdi gdm
dap dang, dap tran, ctra ldy nudc va nha may
dugc bb tri trong cling mdt khu vue thi ching tao
thanh mot t6 hop cong trinh tap trung véi kich
thudc 16n, phan chia 0 rét khong gian thugng
luu va ha luu, tao suc hut thi gidc cao. To hop
hinh khdi kiéu tap trung két hop nha may nhu
mot bd phan cia cong trinh dap con co tac dung
lam phong phu thém vé hinh déang, cau triic dap

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 37 (6/2012) 91



va sinh dong cho t6 chirc khong gian cua cong
trinh thuy dién do kich thudce cua dap kha 16n
trong trudng thi gidc. Kiéu t6 chirc ndy thudng
&p dung trong cac cdng trinh thuy dién kiéu dap
(hinh 6). Ngoai ra, tuy vao cot nudc cao hay thap
ma Vi tri nha may ciing c6 su thay doi trong mit
bing tong thé: c6 thé nam trén mat dét, nira
ng?lm, ngﬁm hodc duoc bd tri trong than dap.

+ Truong hop cum cong trinh dau mdi va nha
may to chirc phan tan ¢ hai khu vuc khac nhau,
chénh vé d6 cao 16n thi chlng tao nén hai kiéu

Hinh 6. Cong trinh thuy dién Tam Hiép-Trung Quéc -

Cong trinh thuy dién kiéu déip

Hién nay, dé dap tmg nhu ciu st dung dién
ning ngdy cang cao VOi sy phat trién ciia khoa
hoc k¥ thuat; trén thé gidi d& c6 nhiéu qudc gia
xay dung cong trinh thuy dién tich nang va cong
trinh dién thuy triéu. Hai kiéu cong trinh nay
cling ¢6 hinh thtrc to chirc khac nhau lam ting
tinh da dang kién trc thuy dién.

2.3. T6 hop hinh thiee cong trinh theo sw da
dang ciia diéu kién dia hinh-dia chat

Diéu kién dia hinh-dja chét ciing 1a mot trong
nhitng yéu t6 gop phan hinh thanh nén tinh da
dang cta kién trac cong trinh thuy dién. Co6
cong trinh xay dung ¢ ving dong bang, c6 cong
trinh thudc dia hinh doi ndi hiém trd, co cong
trinh trai qua nhiéu viing dia hinh khéac nhau véi
nhiéu kiéu dang 10ng séng... nén di cing mot
nhiém vy céng ning nhung to chirc mit bang-
hinh khéi cong trinh thuy dién ludn phai thay
d6i cho phu hop.

Mot cong trinh thuy dién gdm hai khu viuc
chinh 1 cum céng trinh dau moi va nha may

Kién trac doc 1ap dic trung: d6 1a kién trac dap
dang va dap tran tach biét v6i kién tric nha
may. Lién két gitra hai cum cong trinh nay la
duong dng din nudc; nhitng dudng ng thuy ap
bang hop kim sang loang c6 dudng kinh nho voi
chiéu dai 16n chay trén suon ndi 1a hinh anh rat
dic trung cua kién tric cong trinh thuy dién, dic
biét gy an twong khi quan sat toan canh cong
trinh tir trén cao xudng. Kiéu t6 chic ndy
thuong ap dung trong cac cong trinh thuy dién
dwong dan (hinh 7)

Hinh 7. Cong trinh thuy di¢n Suoi Vang -
Viét Nam - Cong trinh thuy dién duong dan

thuy dién. Tuy vao diéu kién dia hinh - dia chat
ma hai khu vuc nay dugc to chire tap trung hodc
phan tan: té chuc tap trung vao mot khu vuc
trong diéu kién dia hinh trung du véi 1ong song
twong d6i rong (cong trinh thuy dién kiéu ddp)
hoic t6 chirc phan tan, nim & hai khu vuc khac
nhau trong diéu kién dia hinh ddi ndi (cong
trinh thuy dién kiéu dwong dan).

Yéu t dia hinh, dia chét con 1a nhan té quyét
dinh hinh thirc, kiéu loai cia dap dang; day la
hang muc chtic ning c6 anh hudng rat 16n dén
céch t6 chie mat bang-hinh khdi cong trinh thuy
dién. Cac dang dia hinh chinh thuong gap sau day:

- Bia hinh 1ong sbng rong, canh quan xung
quanh va khu vuc ha luu twong ddi bang phang:
thuong to chic cac tuyén dap dai bang bé tong
trong luc, dap dat da do, dap ban chéng hoac két
hop nhiéu loai hinh dap trén cing mot mot
tuyén dap. Tuyén dap ndy co thé thang, cong
hay gay khic tuy theo dic diém cu thé cua dia
hinh (hinh 8 va hinh 9a).
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Hinh 8. Su két hop giita tuyén tao hinh cong va
thang theo dac diém ciua dia hinh trong ddp Itaipu —
(Brazil-Paragoay)

(@)

- Dia hinh long séng rong va4i bo ha luu tao
thanh cac sudn doc thoai: thudng td chirc cac
dap don c6 do cao 1on, c6 thé dung dap tuyén
thang hodc hoi cong xay dung bang dat da do
(hinh 9b) hoidc bang bé tdng trong luc hay bé
tong cdt thép (hinh 8).

- Pia hinh 10ng séng hep v&i bd ha luu dbc
dung dang chtt U, chit V, loai dia hinh nay
thudng gan lién voi dia chat 1a nén da gbc, duoc
hinh thanh tir sy nat v& cua dia tang tao nén
nhitng dong séng dudi hém nai sau: thuong t6
chtrc dap vOm bé téng cdt thép véi cac tuyen
cong mém mai, c6 cac vai ddp twa viing chéc
trén hai bén hém nai (hinh 9c).

(b) (©)

Hinh 9. Yéu 16 dia hinh tao nén sy phong phii trong hinh thize ddp (tir trdi qua phdi:
ddp Gland-Coulee - My, ddp Summersville - My, ddp Hoover - My)

Nhirng cong trinh nay rat hoa nhap véi thién
nhién, t6 diém cho sy hing Vi cta thién nhién.
Cac thi phap twong phan vé duong nét, hinh
khdi, vat liéu, mau sic ciling duoc st dung mot
cach khéo 1éo nham 1am ndi bat cong trinh, tao
vé dep khoé khoan, virng chic nhung vin mém
mai, sinh dong.

NOGi chung, cac cbng trinh thuy dién luon
nam trong mot tong thé ty nhién song hanh ciing
yéu t6 mit nudc, nii non, cay xanh hay nhiing
canh quan thién nhién hung vi, nhitng khu vyc
dia hinh bao la rong 16n... Trong méi canh do,
Kién trac thuy dién noi 1én nhu mot diém nhan
thi giac cua ca khu vuc va cO sy gan két chit
ch€ vdi canh quan, moi truong xung quanh. Do
do6, bat ky kiéu t6 hop hinh thirc ndo ciing phai
dap ung tiéu chi phu hop v&i moi truong canh
quan, xem yéu t6 canh quan nhu mdt nhdn t6
quan trong trong viéc lwa chon hinh thtc, ¢
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gang khai thac va sir dung hop 1y nhitng wu thé
ctia thién nhién nhu ho nude, ddi nui, cdy xanh..
dé tao ra cac khong gian nghi ngoi, du lich...,
tuyét doi khong tac dong thay doi hoan hoan
tinh chit canh quan von c6 boi hé luy cta né sé
la nhirng tac dong tiéu cuc dén moi trudng sinh
thai, kinh té x4 hoi va doi song dan cu xung
quanh nhu giam tinh da dang sinh hoc, suy kiét
nguon tai nguyen...

3. KET LUAN

CAc yéu t6 tao nén tinh da dang trong to chic
hinh thirc — khdng gian Kién trac cong trinh thuy
dién c6 mdi quan hé chat ché véi nhau, tic dong
qua lai 1An nhau. Pia hinh, dia chit anh hudng
dén hinh dang-t6 chirc cong trinh dap va tran,
phuong thirc khai thac thuy nang lai chiu su chi
phdi cia diéu kién dia hinh... Nhimg yéu t6 ndy
d4 hinh thanh nén mot kiéu kién trac dic trung
vira phong phti vé thé loai, vira da dang vé hinh
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thirc. Hién nay, nhiéu cong trinh thuy dién trén  ctru k¥ diéu kién dia hinh, dia chat, moi trudng
thé gioi da trg thanh diém du lich thu hut nhiéu VA canh quan chung dé c6 giai phap t6 chuc hinh
du khach dén dé chiém ngudng vé dep hing vi  khdi — khong gian kién tric riéng cho timg cong
ctia no. Vi vay khi thiét ké cac cong trinh thuy  trinh nham tranh trng lip, nham chén trong dicu
dién, ngoai yéu t6 cong nang con phai nghién  Kkién xdy dung thuy dién dang né rd hién nay.

Tai ligu tham khao

1. Pham Thi Lién Huong — Tinh da dang trong té chirc mdt bang — hinh khai — khdng gian kién
tric cac cong trinh thuy dién Viét Nam - Luan van Thac sy - 2008 - Dai hoc Xay Dung.

2. Nguyén Viét Anh - Té chite khéng gian Kién tric canh quan céng trinh dau méi ho chira tai
Viét Nam - Luan van Thac sy - 2008 - Pai hoc Xay Dung.

2. PGS.TS. H6 Sy Du — PGS.TS. Nguyén Duy Hanh - TS. Huynh Tén Luong — PGS.TS. Phan
Ky Nam - Cong trinh tram thuy dién - B6 mon thuy dién - Truong dai hoc Thuy Loi.

3. Giao trinh thuy nang - Bo mon Thuy dién - Truong dai hoc Thuy Loi.

4. Bai giang kién triic cong trinh thuy loi - BO mon D6 Hoa K§ Thuat - Truong dai hoc Thuy
Loi.

5. GS.TS Nguyén Vin Mao - Pdp bé tong trong lic - Truong DH Thuy Loi.

Abstract
DIVERSITY IN ORGANIZATION OF ARCHITECTURAL SHAPES
AND SPACES OF HYDRAULIC STRUCTURES

Dam plays a very important role as electronic energy source generated by it has a large impact
on cultural development and human life. Organization of architectural shapes and spaces of
hydraulic works with various genres and diversified forms has contributed to the creation of
original and distinctive features of architectures of hydraulic structures, a typically technical
architectural style.

Key words: hydraulic structures, shapes and spaces, architecture, diversity
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