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'MOT SO UU PIEM CUA THUNG CHIM BE TONG COT THEP
CO BUONG TIEU SONG TRONG XAY DUNG CONG TRINH BIEN

TS. Nguyén Trung Anh
Cuc quan ly Xay Dung Cong Trinh
(Bo Nong nghiép & PTNT)
1. So hrge vé thung chim ¢6 budng tiéu séng

Thung chim bé tong cbt thép thong thuong (BTCT) 13 mot loai két cdu trong luc
dang tuong dimg thudng dung dé xay dung cac cong trinh bién va cong trinh bao vé bd
(chan dé gian khoan, dé chin song, tudng bén cang, cang ndi...). Pic diém cua cong
trinh tuwong ding lam cho song té1 b1 phan xa manh, tao dao dong myc nudc 1on trudc
tuong va ting ap luc 1én cong trinh. Dé giam bat loi nay va bao dam an toan cho tau
thuyén neo cap, di lai trong viing c6 cong trinh, dd c6 cac giai phap duoc sit dung nhu
dat lang thé pha song trude tuong, tao goc vat nghiéng trén dinh tuong... nhung hiéu qua
nhat 13 st dung buong tiéu séng (BTS) & mit dén séng cua cong trinh[3]. Y tudng vé
buéng tiéu song dugc Jarlan (Canada) thyc hién vao ndm 1961, sau dé da duogc s dung
dé xay dung bén cang, dé chan séng & mot s nude tién tién nhu Nhat, Canada, Y...vé6i
két cau twong tu nhu hink 1. Trén Thé gi6i, thung chim c6 BTS hién dang trong giai
doan tiép tuc nghién ctru va hoan chinh. Nudc ta da c6 khoang gan chuc cong trinh sir
dung thung chim BTCT thong thuong nhu: cong trinh ton tao ddo B4 Tay (Truong Sa),
bén cang va dé chin séng dao Phu Qui (Binh Thuén), cang Cai Lan (Quang Ninh), dé
chin song cang Tién Sa (Pa Ning)... nhung chwa ¢ cong trinh nao sir dung thung chim
c6 BTS.

2. Uu diém Ky thuat ciia Thung chim c6 budng tiéu séng

2.1 Danh gia chung

Bén canh nhimg uvu diém cua thung chim BTCT thong thudng, thing chim co
BTS con khic phuc dugc ton tai 16n nhit ciia cong trinh bién dang tuong dimg 13 giam
dang ké phan xa song. Néu chon dugc chiéu rong budng tiéu séng va ty 1¢ mé 16 thong
song hop 1y, hé s6 phan xa song trudc cong trinh chi con 0,4-0,5 [2]. V6i cong trinh
tuong ding mit don séng nhin, hé sé phan xa séng thudng xap xi 1,0, tirc 1a chiéu cao
song phan xa bang chiéu cao song toi. Khi d6 ap luc ngang cta song 1én cong trinh ting
cao do né ty 1¢ thuan véi chiéu cao ciia song tac dung. Ngoai ra, giam phan xa song dong
nghia vo1 viée gidm x61 chan cong trinh va bot dugc bién d6 dao dong muc nudc khu
vuc lan cén, ddm bdo an toan cho cac hoat dong hanh hai.
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truot cho cong trinh do gidm lyc x6
Hinh 1. Mat cét ngang dién hinh thung chim ngang cua song, dac bi€t khi thung
c6 budng tiéu séng duogc dat trén bé da cao;

— Do hép thu song tt, lugng song tran qua dinh tuong ciing giam déng ké trong
truong hop cao trinh dinh tuong khong tang;

— Mt cit ngang cong trinh nhé, bot dugce khéi luong vat liéu xay dung, thuan loi
cho qua trinh thi cong ché tao, van chuyén noi, giam gia thanh xay dung;

— Chu dong cong viée ché tao thung chim trén bd, cho phép rat ngan thoi gian thi
cong trén bién, rat phu hop véi viée ton tao cac dao xa bd dap ing nhiém vu phat trién
kinh té bién va muc dich qudc phong;

— Ngoai ra, BTS con c6 thé dit thiét bi phat dién loi dung ning luong song, két
hop 1am 16ng nudi c4, 1am bé chira nude ngot trén déo, két hop 1am cong su bao vé dao.

2.2 Uu diém trong thi cong

Ngoai nhimg wu diém vé mit cong trinh cua thung chim BTS, van dé thuan loi
trong thi cong ciing rat duoc quan tim khi xay dung cac cong trinh bién. Cac cong trinh
nay thuong duoc xay dung trong diéu kién cot nude sau, qué trinh thi cong chiu tac dong
thudng xuyén ctia séng, gié va ca dong bio trén bién. Thung chim thuong duoc duc sin
trén u noi sau d6 lai dit ra vi tri lap dat nén rat ngan duoc thoi gian thi cong do vay c6
thé lya chon thoi doan thi cong thich hop, giam thiéu bat loi ctia song gid va dong chay.
Viéc dinh vi phao bé trong diéu kién song tac dong, muc nude thuy tridu thay d6i thuong
xuyén va cong tac van chuyén mot khoi luong déng ké vat lidu véi cu ly cach bo hang
tram hai 1y can kinh phi 16n va thuong gip nhidu kho khin. Cac wu diém vé k¥ thuat cta
thiung chim BTS duogc cic nha chuyén mén danh gid cao, chinh vi vay két ciu nay c6
nhiéu trién vong ap dung trong thuc té.

3. Uu diém vé kinh té ciia thung chim cé BTS

Str dung thung chim BTS con cho phép giam kinh phi xay dung, tdng hi¢u qua
kinh té: giam khdi lugng BTCT ché tao thung do mit cit ngang yéu cau nho hon, giam
dang ké khdi lugng vat lidu gia trong. Dé c6 sb liéu so sanh vé mit kinh té, tac gia d gia
dinh tinh todn cho cong trinh thuc té dé chan song cang Tién Sa - Pa Nang [2], két qua
duoc thé hién nhu sau:

3.1 Giéi thi¢u dé chin séng cing Tién Sa Pa Ning
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Cang Tién Sa- Pa Néng duoc xdy dung phia cuc tiy ban dao Son Tra, thing hudéng
chay ra cua cira song Han. Cang dugc xay dung tir nim 1965 dé phuc vu cac hoat dong
quan su ciia My. Nam 1975, cang Tién Sa tr¢ thanh khu bdc xép hang hoa chinh cua
cum cang Pa Ning dat khdi luong hang hod khoang 2.2 triéu tdn/nam. Cang Tién Sa
duoc nhap véi cang Song Han thanh cang Pa Ning, 1a cang 16n thtr 3 & Viét Nam sau
cang Sai Gon va cang Hai Phong. Pé mé rong cang va nang cao kha nang tiép nhan cac
tau 30.000-50.000DWT, Nha nudc da phé duyét du &n md rong cang Tién Sa, trong do
c6 hang muc dé chan song (DCS).

Dé & vi tri chiu tac dong truc tiép cua song gié huéng Bic va Tay Bic, dic biét 1a
song phan hoi tir mili Isabela. Theo bao cdo ctia ATT thi dao dong ngang cua tau khi dau
trudc bén cang c6 thé dat dén 2-3m, hang nim c6 binh quin khoang 45-60 ngdy tau
khong cap duoc bén. Dé che chin song, tao an toan thuy vuc cho cang Tién Sa, dé chin
song dai 450m do Cong ty Tu van Nhat Ban JPC hop tic véi tap doan MAUNSELL
thiét ké da duoc xdy dung dat tai mom nho phia Tay ban dao Son Tra. Phan theo cép
cong trinh, PCS cang Tién sa dugc thiét ké voi song H 5,=9,5m. Trén chiéu dai 450m,
c6 160m dé phia ngoai duoc xay dyng bang 8 thung chim BTCT thong thudng dit trén
bé da (hinh 3), mdi thung niang khoang 1.930 tan, kich thudc (BxHxL)=(18x10,5x20)m.
Theo thoi gia nam 2006, kinh phi xdy dung doan dé 160m nay khoang 162,0 ty dong

Viét Nam.

Theo tinh toan cua
tac gia, néu thay thé
thung chim thong
thuong bang thung
chim c6 BTS mé 16
thong séng tron, ty 1¢
mé& 16 20% (hinh 4)
trén co so dam bao
6n dinh trugt va lat
ctia cong trinh thi két
qua so sanh dugc thé
hién nhu bang trong
muc 3.2.
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Hinh 2. Xay dyng dé chin song cang Tién Sa- Pa Ning (2006)




www.vncold.vn

www.vncold.vn

www.vncold.vn

16.500

18
18
57 b7 150—— 9.350 C+5.2
2y / 7/ /
0.2/ 7/ Betong 25 || || +2.5
HWL14 S A2t +14 2
= 05 I 2
) L0.20 N i A
H0.20 0204 1000 da},
045H—4.05—4—4.20——4.20——4.05—1{045 A0 0O 0O Huso cat
ca ; 44
8.0— I
7507|0202 | 0202 | 0202 | 0202 |25 3-07 vi"o L7,2 7.1 da hoc
A > \>/ 7 5600
( e N\ ASPHALT 2 -10.0 A-8.0
-11.5 vy

S-S SSI - SIS

Hinh 3. Thung chim su dung o DCS

Tién Sa

Hinh 4. Thiing chim BTS (thiét ké gia dinh)

3.2 Bang so sanh giira thung chim thong thwong va thung chim cé BTS

Théng s6 Thung chim Thung chim c6 BTS
da thiét ké
1. Kich thudc, trong lugng
Chiéu rong (m) 18,0 16,5
Chiéu cao (m) 10,5 10,5
Chiéu dai (m) 20,0 20,0
Trong lugng bé tong thung (T4n) 1.926,7 1.789,5 Giam = 7%
2. Khéi luong cac hang muc
BTCT day, tudong (m) 770,7 715,7 Gidm 55 m’
BT phén dinh (m?) 972,0 813,78 Gidm 158 m’
Vit liéu lap thung (m*) 3.021,96 1.882,83 Giam 1139m’
(= 37%)
3. Tai trong do séng tac dung
Ap lyc ngang do séng (KN/m) 83,7172 60,529 Giam =27,6%
Téng ap luc ngang (KN/m) 87,6232 64,4354 Giam=~ 26,5%
Ap luc day ndi do song (KN/m) 33,1623 23,2518 Giam ~29,8%
4. On dinh

M6 men gay lat do song (T.m/m) 605,394 429,817 Giam= 29%
Mo men do ap luc day ndi (T.m/m) 397,947 255,7689 Giam ~35,7%
Hé s6 6n dinh truot tai mat day thung 1,97 2,363 [K]=1,2
va dém da (Ky)
Heé s6 6n dinh 1at (K 4,1135 3,363 [K]=1,2

Nhu vay, voi truong hop thung chim ¢6 BTS bé rong B=16,5m (giam 1,5m so voi
thung chim théng thuong) do hé so phan xa song giam, tong ap luc ngang do song lén
cong trinh giam 26%, ap luc day noi do song giam 29,8% lam cho hé s on dinh chong
trugt gitra miat tiép xuc day thung va 16p dém da ting 16%. Voi cong trinh dé chin song

4




www.vncold.vn www.vncold.vn www.vncold.vn

thudng x4y ra mat an toan do truot nhiéu hon so voi mat an toan do 1t [3], truong hop
st dung thung chim BTS cho phép ting hé s6 on dinh truot cang 1am ting an toan cho
cong trinh trong diéu kién chiu ap luc ngang cta song. Chi so sanh khdi luong phan than
cong trinh (thung chim va phan thugng bo), v6i don gia 1m® BTCT khoang 3,0 triéu
dong, don gia 1m’ vat liéu gia trong (cat, da) dén vi tri xay dung khoang 0,2 triéu ddng
thi mdi thung chim thong thudng tri gia 5,8 ty ddng, mdi thung chim c6 BTS trj gia 5,0
ty dong s& giam duoc khoang trén 10% kinh phi.
4. Két luan, kién nghi

Thing chim BTCT ¢6 BTS ¢6 nhiéu vu diém vé k¥ thuat va kinh té trong xay dung
cong trinh bién. Ngoai tac dung giam song phan xa, nd cho phép giam dugc vat liéu ché
tao, tang hé sé 6n dinh trugt cang lam cho cong trinh an toan hon. Str dung thung chim
c¢6 BTS rat ngan thoi gian thi cong trén bién, giam dang ké kinh phi xay dung, déc biét
v6i cong trinh ¢ chiu dai 16n. Viée ché tao va van chuyén két ciu nay twong tuy nhu
thung chim thong thuong khong c6 BTS.

Nudc ta la mot Quéc gia bién c6 bo bién dai va nhiéu dao 16n, trong tuong lai con
phai xay dung nhiéu bén cang, cong trinh bao v€ bo va ton tao cac dao dé phat trién kinh
té bién va bao vé chi quyén lanh hai cia T6 quéc. 'Qua trinh xay dung cac cong trinh
trén bién chiu tic dong manh ciia séng gid va thoi tiét. Trong trudng hop cong trinh nam
trong vung chiu tac dong manh cua song co thé sir dung két cdu thung chim c6 BTS dé
xay dung cong trinh bién rat ngin thoi gian thi cong va phat huy hiéu qua tiéu giam séng
cho cong trinh.

Summary
Perforated wall caisson employing a perforated front wall and a wave chamber was
constructed the first time in 1966 in Comcau Bay, Canada. This type of caisson has high
wave - absorbing ability and high stability against wave. Perforated caisson breakwater
have been desired to reduced the size of caisson and to save construction cost. This
paper presents the superiority of these structure type.

Tom tit
Thiing chim c¢6 buong tiéu séng (BTS) véi twong duc 16 phia trude va buong tiéu song
dwoc xdy dung lan dau tién & cang Comcau, Canada. Pdy la logi két cau c6 khd ndang hdp
thu séng tot, kha nang én dinh cao chéng lai tdc déng cia séng bién. Thing chim ¢é BTS
cho phep giam kich thuoc cong trmh va tiét kiém kinh phi xdy dung. Bai bdo gidi thiéu
mét s6 tinh wu viét cua loai két cdu nay.
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