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TOM TAT: Khi néi vé hém trong nganh giao thong ta thuong thdy hdm ddt trong dét
hodc tia lén ddy séng bién ma hdm xuyén qua. C6 1 dang ham khdc [1],[6] ma vi tri ciia né
khong ndm dudi ddy séng hodc trong long ddt ma ndm trong nude & mét Ao sdu vita di séu
dé khéng dnh hudng dén su di lai ciia cdc phuong tign trén mdt nudc ciing nhut vita dii can dé
riit ngdn chiéu dai hdm, goi dé la hdm trong moi truomg nudc. Dang hdm nay duge treo
trong nudc bang cdc ddy neo ndi hdm vdi ddy séng, bién hodc ding phao néi dé treo him.
Khi nao thi ta nén chon phuong phdp ddy neo dé giit hdm va cdc ddy neo duge bé tri nhi the
nao sao cho phix hop la van dé dugc tdc gid dé cdp va nghién citu trong bai viét nay.

Hinh 1 : Him treo trong nudc
1. GIOI THIEU

Khi him nim trong mdi trudng nwde ngodi cdc tai trong thong thudng nhy tinh tai
him va hoat ti xe, hdm con chiu tic ddng ciia méi trudng xung quanh nhu gio, séng, dong
chdy ...

W : Trong lugng ban thin him

P« - Ap luc thiy tinh theo phuong ngang

T : Hoat tai xe chay tdc dung 1én hdm

P, : Lirc ddy Ascimet (thanh phén thing diing ctia 4p suét thity tinh)[3]

Fp, Fi,FL:Luc cdn, lyc ma sdt va lyc nang sinh ra do tdc dung dong clia nudc[4][5]
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Hinh 2: C4c lyc tdc dung 1én hAm
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2. GIU ON PINH HAM BANG DAY NEO

Giff 8n dinh hdm biing diy neo 12 phuong phap diing day (cdp) mot dau lién két vio
him con diu kia gdn vao ddy mdi trudng nudc (hinh 3).

Hinh 3

2.1. Piéu kién 4p dung

Xét hé tuong tic gdm ham va diy neo. Céc lyc thudng xuyén tdc dung 1én ham 13

tinh tdi hdm W, luc ddy Acsimet P, va 4p lyc thiiy tinh p, theo phudng ngang him (hinh 2).
Do tinh chét d&i xing clia px khi xét vé 8n dinh tdng thé ham thi thanh phin Iuc vd momen
gy ra do 4p lyc thdy tinh py ty can bing vdi nhau, do dé trong bai todn on dinh khong xét
dén dnh hudng cla thanh phan nay.

Phuong phdp giit hAm bing diy neo dugc ding trong trudng hgp Iuc ddy Acsimet 16n
hon t6ng luc cda tinh tai va hoat tai: W+T < P+F.

Dang ding thiic twong duong: W+T =P,+F_ — P, trong d6 (P > 0) (1)

2.2. Piéu kién hdm khong bién dang sd dé hinh hoc

Nguyén 1y dp dung : “hai tdm ciing ndi véi nhau bdi ba lién két khéng giao nhau tai 1
diém thi tao thanh két cdu ( tdm citng mdi) khong bién dang hinh hoc”.[2]

Tu(1)tacéd: P=(P4+F.) - (W+T) >0

Piéu nay dugc hiéu : téng cdc lyc tdc dung theo phudng thdng ding 1&€n him ludn cé
hop luc 1a Iuc P huéng thing ding 1én trén va c6 gid tri duong. Nghia 1a khi chiu tic dung
clia cédc luc theo phuong thing ditng hAm s& khéng bi chuyén vi xuéng phia dudi. Vi thé c6
thé thay hdp luc P > 0 biing lién két gbi don nhu hinh 4. '

e

Xét bién dang clia hé mdt doan ham va mit dat (ddy clia moi trudng nudc) duge ndi
vdi nhau bing 2 lién két 12 ddy neo AB va CD (hinh 5). Piéu kién cho hdm khéng bién
dang sd dd hinh hoc & diy dudc hiéu 12 hdm khéng c6 chuyén dong twong d6i so véi
mit dat.

Hinh 4
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MAT DAT ( DAY MOI TRUUNG NUOC)

Hinh §
Vi 1a bai todn phing nén chuyén vi dugdc xét theo 3 phudng: chuyén vi ding, chuyén
vi ngang va chuyén vi xoay.

2.2.1.Chuyén vi ditng

Khi chiu cdc Iyc tdc dung thing ding him ludn c6 xu huéng bi ddy 1én (theo didu
kién (1)), cd 2 day neo AB, CD déu chiu luc kéo, giita hAm va mat dat dudc ndi vdi nhau
bdi 3 lién két giao nhau AB, CD va g&i P. Do d6 theo nguyén 1y 4p dung & trén ¢ chuyén
dong tuong d6i gilta hdm va mat dat nghia 12 him bién dang hinh hoc (xoay) so véi
mat dat.

2.2.2. Chuyén vi ngang

Céc lyc theo phudng ngang tdc dung 1én him 13 Fp va Fy, goi hgp luc cda 2 luc
ngangnayla H: H= Fp+F_

Gid st phuong va diém dit cda H nhu hinh 6

Khi H ting din d&n do 16n nao d6 thi diém A c6 xu hudng chuyén dong theo dudng
cung vudng géc véi dudng AB. Gid st diém A chuyén ddng diém A’, khi d6 C di
chuyén dén C’

Hinh 6
Tathdy DC>DC’ =  diyDC’ bi chiing = him va dat chi con ndi véi nhau
bing 2 lién két AB va g6i P do dé him bi bién dang so d8 hinh hoc.

Xét trudng hop diém dat cda luc H n¥m dudi diém O khi d6 ddy CD chiu kéo con
ddy AB bi chung va khong c6 kha niang chiu luc, trong ty nhu trén him ciing bi bién dang
sd db hinh hoc. .

2.2.3.Chuyén vi xoay

Khi hdm chiu tdc dung cia momen M ciing tudng tu nhu trong tritdng hop ham chiu
lyc H tdc dung theo phudng ngang nghia 1a bi bién dang so dd hinh hoc.
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Két lugn : Khi ham dugc lién két véi dat bing 2 ddy neo, thi him bi bi€n dang so dd
hinh hoc.

2.3. Cdc phuong phdp giit 6n dinh hidm bing day neo
2.3.1. Phuiong phdp I
Thém 2 lién két EF va GH nhu hinh 7

Hinh 7

Du6i tdc dung cuia lyc ngang H hodc momen M di 16n, cidp diy AB va GH s& cing
(chiu luc kéo) con cdp ddy (CD va EF) bi chiing hodc ngudc lai. Nhu vy trong moi trudng
hdp it nhat 1a ¢6 2 day neo chiu kéo. Hai ddy chiu kéo ciing vdi lién két gdi don gidn P
(nhu da dé cip trén hinh 4) khéng giao nhau tai 1 diém nén gi duge him khong thay ddi
vi tri so vdi mat dit va hAm 6n dinh.

2.3.2. Phuong phdp 2

Mot phudng phdp neo day khdc cling gom 4 s¢i ddy neo bd tri nhu trén hinh 8. Tuong
tu nhu phudng phdp 1, phuong phdp nay cling théa man quy ludt néi 2 tdm ciing va ham
dugc gift 6n dinh so v6i mit dat ( chi ¥ diém I khong duge triing vdi diém ).

Hinh 8

So dé bo tri day nhu phudng phép 1 phi hgp khi khodng céch tiX vi tri dit hdm dén
ddy moi trudng nudc 1a tuong do6i 16n, bd tri diy nhu phudng phép 2 khoéng phu thude vao
khodng cdch nay. Mic du vdy so d6 day trong phudng phdp 1 thuin 1di cho viéc neo day
vao ham hon vi d6 dai ti€p xic 16n do d6 kién nghi nén ding phuong phdp 1 trong trong
trudng hop c6 thé, chi dung phuong phap 2 khi khodng cdch tir vi tri dit him dén mat dat Ia
qud ngan.
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Hinh 8 : Mt dang giit 6n dinh him bing diy neo nén ding
3. KET LUAN

Van dé giit 6n dinh dudng him treo trong nuéc 12 mot bai toan khd phc tap, bdi moi
trudng xung quanh dudng hdm 12 méi trudng nudc rat nhay cdm véi céc tic dong cla tdi
trong va cdc hién tugng ty nhién nhu gié bao, séng.... P& tim hi€u nghién citu van dé nay
bai béo trinh bay nguyén 1y va mot s phuong phdp gilt Sn dinh dudng him treo trong nudc
bing ddy neo. Bai bdo c6 thé 12 tai liéu tham khdo cho cdc nha chuyé&n mén, cdc ky su giao
théng mudn di sdu im hi€u va phdt trién @ng dung loai cdng trinh nay trong tuong lai tai
nudc ta.

SUSPENDING THE SUBMERGED FLOATING TUNNEL BY TETHERING
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ABSTRACT: Traditional immersed tunnelling results in a tunnel buried beneath the
waterway which it traverses. A new development- the submerged floating tunnel - consists of
suspending a tunnel within the waterway, either by tethering a buoyant tunnel section to the
bed of the waterway or by suspending a heavier-than-water tunnel section from pontoons.
When should we use the method : tethering a buoyant tunnel section to the bed of the
waterway, and how to tether the tunnel is a main issue in this article.
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