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Toém tat - Trong bai bao cac phwong an néang cép trong tai u ndi
dwoc nghién clru va danh gia, cac tac gla tap trung xem xét hai
phwong phap nang cép trong tai ctia u néi la: phwong phap tang
chiéu dai cia u ndi va phuwong phap tang chiéu cao cla u ndi.
Phwong phap téng chiéu dai cda u ndi 1a phuong phap ndi hai
pdng téng vao hai dau u. K&t qua nghién cuu cho thay phudng
phap nay cé dac diém l1a: dadm bao tét tinh dn dinh cGa hé “u nbi

- tau”, nhung lam giam d6 bén doc cda hé; quy trinh cong nghe
don glan it tbn kém. Phwong phap tang chiéu cao péng téng cla
u ndi thue hién béng cach ndi thém hai pong tong md&i vao day
cua u. Phuo’ng phap nay cé déc diém la lam g|am dang ké tinh
4n dinh cGa hé “u ndi — tau” va lam gidm d6 bén doc cla u néi,
quy trinh céng nghé phuc tap hon. Tl cac két qua nghién ctru,
phwo’ng phap ndi dai u ndi td ra phu hop va hiéu qua hon véi tinh
hinh cta nha may.

T khéa - u ndi; nang cap; trong tai; ha thay; pong téng

1. Pat vin dé

Trong nhirng nam gan day, nhu cau déng nhirng con tau
16n cia nudc ta ngay cang gia tang. Bé phuc vu cho viéc
dong, stra chira cling nhu ha thuy nhitng con tau 16n hon,
chung ta can phai nang cap ca vé cic trang thiét, may moc,
ha ting ctia nha may. U ndi la mot trong nhitng cong trinh
nodi an toan phuc vu cho viéc ha thiy, stra chira tau. Gan
nhu moi nha may dong tau deu trang bi it nhat mot y noi.
Bai toan dat ra khi khoi lugng céc con tau ngay mot 16n,
tuy nhi}%n trong tai ciia y noi lgi c6 gidi han. Vi vay, viée
nang cap trong tai cia cac u ndi c¢6 y nghia kinh t¢ doi véi
tinh hinh nhi€u nha may trong nudc hién nay.

Trong qué trinh néng cip trong tai ctia u ndi, cac van dé
can dugc quan tam do6 la:

- Xéc dinh duoc duoc phuong an téi wru nhét, don gian
va kinh té nhat.

- Phu hop véi dac diém, tinh hinh, tinh trang co s& vat
chat ciia nha may, khu vuc hoat dong cta u noi.

- Xac dinh duoc trong tai 16n nhat ciia u ndi sau khi ning
cap.

Trong gidi han cua bai bao, cac tac gia nghién caru u n6i
8000T tai Cong ty Co phan Céng nghé bién Sea tech, pham
vi hoat dong chi yéu trén cang bién, viing han ché cap III.

2. Giai quyét van dé
2.1. Cdac phwong phdp ndng cdp trong tdi ciia u ndi
Trong tai cua u ndi ty 18 thuan véi thé tich cua pong

tong u nodi. T do, ta cd thé c6 3 phuong phép nang cap
trong tai y nbi [2]:

a) Phuong phap ndi dai u ndi;

b) Phuong phép ting chiéu rong cia u;

¢) Phuong phap ting chidu cao ctia pong tong.

Dé tim ra phuong 4n ning cp trong tai u ndi toi wu ddi

Abstract - The plans to improve capacity of floating dock are
studied and evaluated. The authors focus on two approaches: the
first one is to increase the length of floating dock and the other is
to increase the height of floating dock. The first method is to use
new concrete pontoons on both ends of the dock. Research result
shows its advantages and disadvantages: ensuring good stability
of the system "floating dock - ships" but reducing the reliability of
the system; the technological process is simple and inexpensive.
The second method is to concrete 2 new pontoons at the bottom
of dock. This method has advantages and disadvantages:
significantly reducing the stability of the system "floating dock -
ship" and reducing the reliability of the system, but the
technological process is much more complicated than the fist
approach. The assessment and the result show that the first
method is more effective with conditions of the enterprise.

Key words - floating dock, improvement, capacity, launch, ponton

v6i u ndi 8000T trén, chung ta cé thé xem xét va so sanh
ting phuong an:
2.1.1. Phuwong phdp tang chiéu réng ciia u néi
_ Phuong phap tang chiéu rong ctia u ndi c6 nhing dic
dieém sau day:
e Uu diém: ‘thuong su dung cho loai u c6 1 pong tong
day, co thé tang dién tich sir dung boong cua u.

e Nhuoc diém: 1a phuong phap phirc tap nhét, tén nhiéu
thot gian va cong suc nhét, it 4p dung nhat trong cac
phuong phap nang cép trong tai, dic biét ddi voi u ndi
nhiéu pong tong.

Trong giéi han cua bai bao nghién ctru u ndi 6 pong
tong 8000T, viéc st dung phuong phap nay gay nhiéu kho
khan va phuc tap, vi vay tac gia s€ khong xem xét phuong
phép nay.

2.1.2. Phuong phdp ndng chiéu cao ciia pong téng

e Uu diém: phuong phap nay ap dung tdt khi kich thuge

ludng lach — khu vic hoat dong cua u ndi hep.

e Nhuoc diém: quy trinh céng nghé twong ddi phirc tap.
Phuong phap nay khong ap dung khi khu vuc hoat dong
cua u noi bi glO’l han vé d6 sau. Phuong 4n nay cling
dan den viéc giam tinh 6n dinh cua hé “u - tau” sau khi
nang cap u.

Hinh 1. Phuong phdp ndng cdp u néi
bdng cdch ting chiéu cao pong tong

Phuong an nay co thé thuc hién bang viéc ndi thém céc
pong tong dudi day ciia y ma khong can phai gia cong thao
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lip ton day ciia pong tong u. _Quy trinh c6ng ngh¢ co thé
thuc hién bang cach dua u ndi 1én trén 1 u khac, hodc c6
thé ty nang phan sira chita 1én chinh u do.

2.1.3. Phuong phdp tang chiéu dai ciia u noi

e Uu diém: la phuong phap c6 quy trinh cong ngh¢ don
gian nhat, it t6n kem. Chiéu dai cua u ndi co thé tang
1én bang cach nbi hai dau cua u ngl véi 2 hodc nhiéu
pong tong. Phuong phap nay co6 thé lam ting dién tich
lam viéc cua u.

e Nhugc diém: kho tmg dung Kkhi qhiéu rong cla 1u,6ng
lach hep, vi lam tang dang ké‘ chiéu dai cua u, ’khién u
kho quay trd; lam giém d6 bén doc cua hé thong “u -
tau” sau khi nang cap u.

Phuong phap nay co thé thyc hién khi dua u ndi 1én
bo hay dua 1én mdt u noi khac co trong tai 1on hon. Tuy
nhién, quy trinh nay co6 the thyc hién mot cach don gian
nhit bang cach tryuc tiép tién hanh duéi nudc dudi sy hd
trg cua thung lan.

Phuong phap kéo dai u ndi c6 thé biéu dién trén
Hinh 2:

Hinh 2. Phiong phdp kéo dai u noi

Dua vao cac phén tich trén va diéu kién hoat dong cua u
tai cang bién - khong bi anh hudng bai kich thgdc, do sau
cua luong lach, phuong an phu hop nhat voi u n6i 8000 T la
phuong an tang chicu dai cua u (phuong an A) va phuong
an tang chicu cao cia u (phuong an B). Trong khuon kho
cua bai bao, s€ so sanh hai phuong phap trén voi cac ti€u chi
dap ting duogc cac tinh nang hang hai nhu tinh ndi, tinh 6n
dinh va dd bén udn doc ctia u ndi sau khi nang cap.
2.2. Tinh todn kich thuéc Ion nhit ciia tau cé thé dit trén
u noi

Chiéu chim cta tau va chiéu chim cua u luén c6 mdi
lién h¢ tryc tiép voi nhau. Do chi€u cao cua phao thanh
khong thay dbi trong cac _phuong phdp néng cao trong tai u
n6i duoc nghién ciru, chidu chim gidi han ciia u khong thay
dgl, vi vay gia tri chiéu chim tau s& la mot tham so €0 dinh
dé ta tinh toan kich thudc 16n nhat cia tau trén u. Chi€u chim
cua u phai dap ng dugc qua trinh ha thuy tau mot cach thuén
loi. Véi chiéu chim gidi han ctia u 1a Tg, = 10m, chiéu chim
16n nhat cua tau T phai théa man phuong trinh [3]:

Tt = Tgh - hp — Tk — At (m) (1)
T, - chiéu chim 16n nhat cua tau;
T, - chiéu cao cua ky d& tau. Nhan: 7, = 1,2 m;
Az - Khoang cach nho nhét cho phép giita day tau

va ky d& tau, nhan gia tri khoang 200 — 300 mm.

Tur cac gia tri trén, co thé nhan gia tri 16n nhat cta chiéu
chim cta tau twong Gng vi:

T;=49m.
Tir giéi han boi chiéu chim cua u ndi, tir cac ty 1¢ kich

thuge, hé sb béo tuong ung cla tirngrloai te}u, ta c6 thé tim
ra kich thudc 16n nhat ctia tau khi bo tri s6 lwgng mot tau
Ién u la:

- Chiéu chim: T;=4,9 m;

- Chiéu dai: L= 171,5 m;

- Chiéu rong: Bi= 17,15 m;

- Lugng chiém nuée: Dy= 11100 T;

- Hé sb day cua tau: & = 0,76.

2.3. Danh gid cdc tinh nang hang hdi va dj bén uén doc
ciia u néi sau khi ning cdp tdi trong theo phwong dn ting
chiéu dai péng tong u noi

’Phl‘IUIlg an tang chiéu dai u ndi duge thue ‘hién dpn gian
nhat bang cach noi thém 2 pong tong ¢ hai dau u noi.
2.3.1. Tinh toan kich thudc cua pong tong mdi dé théa man
tinh néi ciia hé “u - tau” sau khi ndng cap

A c

Pé dam bao tinh an toan cua hé “y - tau”, chidu chim
cta hé sau khi noi dai u T{ khong 16n hon chleu chim cta
hé trude khi nang cap Ty: Ty < Tj.

Ta c6 phuong trinh [3]:

T,_P0+Pt+Pp<2T, 5
YT y@+0.B T @

[ - tong chiéu dai cua pong tong moi;

Po, P, By — lan luot 1a 1u0’ng chiém nuéc cia u
khong, lugng ch1em nuée 16n nhit cua tau (bang trong tai
cua u), va luong chiém nudc cia pong tong moi;

L, B — lan luot 1a chiéu dai va chiéu rong ctia u ndi
cho trudc.

Giai bt phuwong trinh bac 2 véi bién sb / ta thu duoc gia
tri 16n nhat ctia pong tong noi thém la:
lnax =31m
Véi tong chleu dai pong tong la 31m, ta co thé b tri hai

pong tong ndi thém vao hai dau u ndi véi chiéu dai mdi
pong tong 1a 15,5m.

2.3.2. Tinh toan tai trong tac dung lén hé “u - tau” sau khi
sur dung phirong phép ting chiéu dai u néi [7]

B4 tri tau trén u ndi ludn phai tuan theo quy tac doi
xung: dbi xung theo mat phang doc tAm va d01 xung theo
hai dau ciay ndi. Sau khi bd tri tau vao u ndi, phan b tai
trong & mdi pong tong ctia u, néu nhu hai dau cua tau chiém
qua ntra dién tich cua pong tong u, ta coi pong tong d6 chiu
tdi. Néu dién tich cta hai dau cta tau chiém dién tich nho
hon ntra dién tich pong tong, ta coi pong tong d6 khong
chiu tai. Tir phan tich trén, ta c6 thé xay dung duoc biéu dd
phan bd tai trong cta tau trén cac pong tong cua u nhu sau:

24 2o

T T

P&

P7

Hinh 3. Phén bé tdi trong ciia tau trén cdc pong tong
cua u sau khi ndng cap



98

Nguy&n Thi Huy&n Trang, Duong Viét Diing

Bing 1. Phdn bé tdi trong cila tau trén cdc pong tong

Téi trong, T Téng
P P Ps Py Ps Pg P; | Pg
0 (1410 |1850 |2240 (2240 1850 |1410 (0 |11100

Tir biéu d0 trén, ta thiy tai trong ciia tau trén cac pong
tong tap trung chu yeu ¢ hai u chinh giira cta tau. Vi vay
trong thuc t&, ta thuong thay u n6éi ¢é xu hudng bi triing &
chinh gitra.

2.3.3. Tinh todn mé men thuc té tac dung lén hé “u- tau”
khi st dung phwong an tang chiéu dai u

Céc cong trinh ndi ¢6 kich thudc 16n néi chung khi van
hanh trén mat nude s€ chiu udn chung do cé su phén bo tai
trong tac dung 1én tirng mat cat ngang cua két cau, nguyén
nhan 1a do sy phan bo khoi lugng va luc ndi khong déu theo
chiéu dai cua nd. Cac moment tac dung lén u trong qua
trinh van hanh c6 thé ké dén:

Moment M; doc theo chiéu dai ctia u gdy ra boi ban than
khdi luong cua u, va sy phan bd theo chicu dai u ndi cac
méay moc, trang thiét bi, cau hang héa va céc trong tai tap
trung khac [1]:

M, = 20%(M, + M3) 3)

Moment M, gay ra do trong luc ctia tau dat 1én y, & day,
trong lugng cua tau ta nhan bang gia tri tinh toan 16n nhat.
Trong phén 16n cac truong hop, khi dat tau 1én y, md men
udn ctia hé “y - tau” ludn dat gia tri 16n nhét tai mat phing
suon gitra [1]:

P..(L+ 1D (1
8

Nhan hé s6: ¢ = 1.

Moment My do tac dung khong dong nhat cta ballast
trong qud trinh noi va chim cua u: ngay khi bat dau qua
trinh nhan chim u n6i, s€ xuat hién sy chénh 1éch muc nudce
& trong cac két dan, do khoang cach gitra cac két dén cac
bom khac nhau, diéu nay sé xay ra sy nghiéng ngang,
nghiéng doc va gay ra uon doc ¢ h¢ “u - tau”

3p—-1 L,
20 'L+1

M, = — ) (T.m) (4)

Cong thic gan ding theo [1]:
M, = 0,01B. L2 (5)

MiT.m)

120000

T

0 10 20 30 40

=

ling, Tan

s0 1 (m)

Moment uon doe thu trong nieée

Tong chien daipong téngnoi thém, m

Hinh 4. Anh huéng ciia chiéu dai pong téng néi thém doi
voi moment tac dung lén hé “uy-tau” trong nudc ling
Moment thyc té tic dung 1én mat phing suon giita cia
hé “u - tau” trong nudc lang:
MO = Ml + M2 + M3

Dt.(L+l)<

3p—-1 L;
=12(- - )
=%

20 'L+1
+0,01B. (L + 1)2] (T.m)  (6)

2.3.4. Xac dinh moment gioi han, tac dung lén u néi trong
nwoc lang khi st dung phwong phap tang chiéu dai u noi
Moment udn gidi han M, 4, (kN.m) tac dung 1én u ndi
tinh theo cong thirc sau [1]:
Mmax = Wl.o-o 10_3 (7)
V6i: 0, — ing suat phap ciia hé “u - tau”,
Wl = WO + Wt
W, Wy, W, — lan luot 14 moment chéng udn tai mat
phéng suon gilra ciia hé¢ “u - tau”, cua u khong va cua tau
dang khdo sat trén u (cm?);

N/mm?

Moment udn giéi han ctia hé “u - tau” nhan gia tri
My, = 25,5.10*T.m. So sédnh véi biéu db trén Hinh 5 va
gi4 tri moment gidi han, ta nhan thiy tong chiéu dai pong
tong ndi thém dap tng duoc yéu cau vé do bén doc ctia hé
“u - tau” dang khao sat.

2.3.5. Pdnh gid tinh én dinh ciia u sau khi ndng cap trong
tai khi sir dung phirong phdp tang chiéu dai u noi

Tinh 6n dinh duogc danh gia 1a dat tiéu chudn néu nhu
goc nghiéng ngang dudi tac dung cua ngoai lyc khong vuot
qua goéc nghiéng 6n dinh 16n nhit. Trong thuc t&, goc
nghiéng 6n dinh 16n nhat ctia u ndi trong sudt qua trinh hoat
dong khong 16n hon goc vao nudce hoac 2.5 - 3, 50 '(chon goc
nho hon). Goc nghiéng 16n cia u n6i c6 thé dan dén nghiéng
tau nam trén u va gay ra tai nan d6i voi hé “u - tau”. Vily do
trén ma khi danh gia tinh 6n dinh ciia u ndi, chiing ta chi
danh gi tinh 6n dinh ban dau (goc nghiéng nho).

Céc lyc tac dung 1én u ndi gay nghiéng ngang c6 thé ké
dén:

- Luc kéo cua day ch?mg budc u ndi, luc cang cua xich
neo.

- Lyc nay sinh trong qua trinh dét tau vao u, khi ma
mac phang doc tdm clia y noi va tau chua trung khép.

- Khi dat tau khong dung vi tri lam gy nghiéng tau.

- Do ap lyc cua gié.

~ Cac tac dong cua 3 nhom lyc dau co thé dugc bo qua
néu coi qua trinh thi cong va lap dat tau trén u noi la da:n
tiéu chuan, vi vdy, trong gi6i han cua dé tai chung ta chi ké
den anh hudng cia ap luc gié gdy nghiéng ngang tau.

Goc nghiéng cho phép cua hé “tau - u” sau khi ndng cap
trong tai cua u nbi 1a mot gid tri ¢6 y nghia 16n dé danh gia
tinh 6n dinh ban dau cia u no’1. Goc nghiéng cho phép cua
h¢ “tau - u” sau khi nang cap phu thudc chiéu cao tdm
nghiéng ngang ban dau h cua h¢ va dugc tinh theo cong
thuce sau [4]:

8.y = 1,15.1072 pvpi;l’,(grad) (®)

Vi £A,, — dién tich mat hing gi6 cua hé “u - tau”;

Py~ ap luc gio;
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A ¢

h - chidu cao tAm nghiéng ngang cta hé “y -tau”.

2.5
@ 2
=
= M
; 1.5
2%
=RV 1
e."
=, 05
L =
-
=)
= 0
9
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Chiéu dai ciia pong tong ndi thém, m

Hinh 5. Sy bién thién goc nghiéng cho phép cia hé “u - tau”
khi chiéu dai pong tong thay doi.

Theo quy chuin, goc nghiéng 16n nhit ctia u ndi trong
qua trinh van hanh 13 6,,,4, = 2,5°, vi véy, ta c6 thé nhan
thdy tir do thi, voi cac chiéu dai pong tong dudi 40m, on
dinh ban dau cua u ndi ludn théa man.

2.4. Danh gia cdc tinh nang hang hai va dp bén uén doc
ctia u sau khi ndng cap tii trong theo phwong dn ting
chiéu cao pong tong u noi

Phuong 4n ting chiéu cao u ndi co thé thyuc hién bang
nhiéu cach khac nhau. Dé don gian hoa qua trinh thyc hién,
cling nhu giam bdt anh huong vé d6 bén doc cua hé “u -
tau”, ta nbi thém hai hodc nhiéu pong tong moi ¢ dudi pong
tong ctia u nbi, dbi xumg nhau. (So luwong pong tong ta sé
tinh toan phy thudc vao tong chiéu dai cia pong tong moi).
Chiéu dai pong tong ndi thém co thé khac hodc bang chiéu
dai pong tong ciia u. V& vi tri lip pong tong méi vao u ciing
can c6 su xem xét k§ ludng. Trong bai béo nay, cac tac gia
tim hiéu phuong 4n dat pong tong chinh gitra u, nhdm giam
bién dang udn ciia y nhu di trinh bay ¢ phan 3.2.
2.4.1. Xdc dinh chiéu dai [ém nhdt cia péng téng c6 thé noi
thém vao u néi.

Nhu d néi & phuong phép trude, chiéu chim 16n nhat
ctia hé “u - tau” sau khi ting chidu cao pong tong T; khong
thé nho hon chiéu chim ciia hé ban dau T;: [3]

T, _ Po +Mp +Pt_ p'Bl'Dpl'l
2 ~ pBL
<To+ Dpy 9

Chon chiéu cao clia péng tong mdi: Dy =19m
chiéu rong cua pong tong mai:
B; =By =3685m

Giai bat phuong trinh trén, ta tim ra dugc chiéu dai cia

pOng tong mai phai dap Gng dicu kién:
1<51m

V6i chiéu dai nhu trén, ta wu tién cho phuong 4n néiﬂ 2
pong tong mdi ¢ hai pong tong ddy chinh gitra cua u noi,
nham han ché moment u6n doc cta hé, moi pong tong co
chiéu dai 25,5m. S6 lugng cang it péng tong mai s& han
ché dugc nhitng kho khan trong quy trinh cong nghé.
2.4.2. Tinh toan mé men thuc té"tdc dung lén hé “u - tau”
khi st dung phwong an tang chiéu cao u noi

Moment thuc té tac dung 1én hé u tau dugc tinh toan
theo cong thirc sau [1]:
My =M, + M, + M,
3p—-1 L,
2¢ E)

D,.L,
=2,25. (1 -
8

Vy3.p —My3). 1
+(p3p p3)

Z +0,01B.12 (T.m) (10)

. 120000.00
= 100000.00 p
S 80000.00 ”
S 60000.00 //
“S  40000.00
£ 2000000 q.M
é 0.00

0 20 40 60 80

chiéu dai pong tdng méi , m

Hinh 6. Anh hwéng ciia chiéu dai pong tong noi thém
doi voi moment tac dung lén hé “u-tau” trong nuoc lang
2.4.3. Xac dinh moment gioi han tac dung lén u néi trong
nwoc lang khi s dung phwong phap tang chiéu cao cua u
Moment udn giéi han M,,,,, (kN.m) tac dung 1én u ndi
tinh theo cong thitc sau [1]:

Mypax = Wy.00.1073, (11)

Véi: 0 — g suat phap ciia hé “u - tau”, N/mm?>
Wl = Wo + Wt + Wp
Wy, Wo, W, W, —1an lwot 12 moment chéng udn tai mat

phing suon giita ciia hé “u - tau”, cta u khong va cia tau
dang khdo sat trén u (cm®);

Moment udn giéi han ctia hé “u - tau” nhan gia tri
My, = 28,2.10*T.m. So sénh véi biéu do trén Hinh 7 va
gia tri moment gidi han, ta nhan thay tong chi¢u dai pong
tong 1 = 51 m dap ung dugce yéu cau vé do bén doc cua hé
“u - tau” dang khao sat.

2.4.4. Pdnh gid tinh én dinh ciia u sau khi ndng cdp trong
tdi

Chiéu cao tim nghiéng ban dau ctia hé “u - tau” sau khi
tang chiéu cao u s& giam dang ké, vi viy goc nghiéng cho
phép cua hé ciing s€ tang 1én. Goc nghiéng dugc tinh toan
theo cong thirc (8)

2.0
g3
)
g:,z.o
S 2
Y19 Las = ———
52= v vV N v vVTo—-e
-EIJ=
3‘21.9

1.8

0 20 40 60 80

Chiéu dai pong tong méi, m

Hinh 7. Su bién thién 86c nghiéng cho phép cia hé “u- tau”
khi chiéu dai pong tong thay déi
T dd thi trén, ta ¢ thé thay, v6i chidu dai 1 < 51 m,
diéu kién 6n dinh cta hé “u — tau” dugc thoa man.
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3. Két qua va ban luin

Trong khuon khé ctia bai bao, chiing ta dd so sanh hai
phuong phéap nang cap trong tai don gian va kha thi nht
db6i v6i diéu kién ciia nha may.

Tir cac so sanh gitra cac phuong phap, ta co thé rat ra
mot s6 dac dlem ve thong so ky thuat cia u sau qua trinh
nang cp u ndi bang hai phuong phéap nbi dai u va phuong
phap ting chidu cao pong tong clia u:

Bing 2. So sanh cdc théng sé kj thudt cua u
khi sir dung hai phwong phap nang cap trong tdi

Ciic thong s 5 Thong}so Phqu’ng an Pl‘lll'O’l.‘l’\g an tang
ban dau noi dai chiéu cao

Chiéu dai, m 158 189 158
Chiéu rong, m 36,85 36,85 36,85
Chiéu cao, m 13,35 13,35 15,25
Chiéu chim u 1,42 1,22 2,79
khong, m
Chiéu chim day 2,76 2,76 4,66
tai, m
Trong tai, T 8000 11100 11100
Luong chiém 8383 8700 8805
nude u khong, T
S6 lugng pong 6 8 8
tong

Phuong phap tang chleu dai ctia y nbi phu hop véi khu
vuc hoat dong ciia u ndi it bi gidi han chiéu rong luong
lach. Dién tich cuia boong noc tang lén, gitp b tri d& dang
chc trang thiét bi phuc vu san xuét va sinh hoat. Quy trinh
cong ngh¢ duoc tién hanh don gian. Trong tai ciia u ndi sau
khi nang cép tang 1én 39%, chiéu dai u noi ting 1én 18%.

Phuong phap ting chiéu cao ctia u ndi phit hop voi khu
vuc hoat dong cua u it bi gidi han boi d§ sdu mén nudce.
Quy trinh c6ng nghé c6 phtrc tap hon so v6i phuong 4n ndi
dai pong tong. Trong tai ctia u ndi sau khi nang cap c6 thé
tang 1én 39%, chiéu chim u khong ting 1én 96%.

So sanh vé& d6 bén udn cua hé “u - tau”, 36 doc cua dd
thi moment udn cta hé “u - tau” tai mat phiang suon giita &
phwong 4n A (Hinh 5) 16n hon nhiéu so v&i ¢ phuong an B
(Hinh 7). Vi vay, c6 thé khéng dinh d6 bén uén doc cta hé

“u-taun” o phu’ong an A giam hon so véi phuong an B.

Vé tinh 6n dinh ctia hé “u - tau”, ta thdy goc nghiéng
cua hé “y tau” 6 phuong an A tang ty 1¢ thuén voi chiéu dai
pong tong ndi thém, goc nghiéng ban dau rat nho. O
phuong an B, goc nghiéng nay 16n hon ngay khi chiéu dai
pong tong khac 0 va khong c6 xu hudng ting du chidu dai
clia pong tong méi ting 1én. Pidu nay chimg té véi chiéu
dai pong tong nho, phuong 4n A dam béo tinh 6n dinh hon,
khi chiéu dai pong tong 16n hon 45m thi phuong an B lai
c6 tinh 6n dinh tot hon.

Vi dic diém hoat dong ctay ndi trong nha may, u ndi
khong thuong xuyén ha thiy, stra chita nhitng con tau cé
trong tai vuot qué trong tai ban dau cho trugc, vi vy ching
ta nén vu tién cho phuong 4n st dung méi ndi c6 the thao
lip pong tong d& dang, khong anh huong dén két ciu va
tinh nang cti ctia y nhu phuong phap sir dung bu 16ng - dai
bc. Mbi nbi st dung bu 16ng - dai oc c6 ddc diém: thao lip
dé dang khong can pha huy mdi nbi, khong anh huong t6i
u ndi va pong tong, dé thay thé khi mdi ndi bi hong hoc, do
bén cao. Tuy nhién, phai bd xung thém phuong an chong
thAm nudc cho m01 nbi. Méi noi tuong dbi cong kénh do
déau bu 16ng va dai ¢, vi vay can bd tri vi tri hop 1y [6].

4. Két luan

Tir phén tich trén cho thiy hai phuong phép khong co
nhiéu chénh léch vé mat két qua khi so sanh vé do bén doc
va cdc tinh ndng hang hai. Tuy nhién, phuong én tang chiéu
daiu n01 ¢6 nhidu vu diém vé qué trinh thi cong va ¢ tinh
kinh te cao hon so v6i phuong an tang chiéu cao u ndi. Vi
thé, néu pham vi hoat dong cua u no6i khong gay tré ngai,
thi phwong 4n tang chiéu dai u ndi nén dugc vu tién.
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