KHOA HOC CONG NGHE

UNG DUNG DAM CHU I PHAT TRIEN NANG CAOD
KHA NANG CHIU LUC CUA DAM CHINH CUA VAN

TOM TAT

Le Hitu Hiéu!

boi voi cong trinh thuy cong, clra van 1a mét trong nhitng bo phan quan trong ctia cong trinh. Sau mot s6
nam khai thac cira van bi an mon han ri 1am cho mat cit ngang cac bo phan két cau bi nhé lai, lam giam
kha nang chiu luc ctia clra van vé mat cuong do va ting dan bién dang dudi tac dung ctia ngoai luc, dan toi
ctra van khé c6 thé lam viéc binh thuong duoc nita, anh huéng dén su khai thac ctia toan hé thong. Ctra van
phéng nhip lon thuong cé do cing nhé theo phuong ap luc thuy tinh, do d6 kha nang chiu lyc clia cira van
thuong quyét dinh béi diéu kién do vong. Sau mét s6 nam khai thac (khoang 10-15 ndm trong moi truong
nuéc man) cira van da bi han ri, cadc mat cit ngang ctia cac phan t6 két cau clra van bi giam yéu lam do
vong clia clra van tang vuot qua do vong cho phép. Pay c6 thé 1a mot trong cac nguyén nhan sau mot so
nam khai thac cira van phang nhip lén khong dam bao diéu kién kin nudc. Viéc tim cac giai phap tang tudi
tho lam viéc cho ctra van, dong thoi tiét kiém vat liéu ché tao ctra van, giam khoéi luong clra van dan dén

giam luc dong mé cho ctra van 1a rat can thiét.

Tu khoéa: Ciza van, chuyén vi, dim 16, tiét dién, uing suat.

1. M0 BAU

Dboi voi cong trinh thuy cong, ctra van la mot
trong nhitng bo phan quan trong ctia céng trinh. Sau
mot s6 nam khai thac ctra van bi dn mon han ri lam
cho mat cat ngang cac bo phan két cau bi nhé lai,
lam giam kha nang chiu luc clia ctta van vé mat
cuong do va ting dan bién dang dudi tac dung ctia
ngoai luc, dan toi ctta van kho cé thé lam viéc binh
thuong duoc nira, anh huong dén su khai thac cua
toan hé thong. Diéu do da duoc két luan sau khi tinh
toan kha nang chiu luc con lai cia ctra van. Cac két
qua tinh toan, nhan xét va két luan vé tudi tho ctia
cong trinh sé 1a co s& cho cac nha quan ly biét duoc
dién bién tinh hinh lam viéc ctia ctta van theo thoi
gian dé c6 giai phap bao ve, duy tu, nang cip hoic
thay thé nham dam bao cho cong trinh lam viec
duoc an toan.

Ctra van phang nhip 16n thuong c6 do cing nho
theo phuong ap luc thuy tinh, do @6 kha ning chiu
luc ctia ctra van thuong quyét dinh boi diéu kién do
vong. Sau mot s6 nam khai thac (khoang 10-15 nam
trong moéi truomg nudc min) ctra van da bi han ri,
cac mat cat ngang ctia cac phan t6 két ciu cira van bi
giam yéu lam d6 vong cta ctra van ting vuot qua do
vong cho phép. Pay co thé 1a mot trong cac nguyén
nhan sau mot s6 nam khai thac ctra van phang nhip
l6n khong dam bao diéu kién kin nudc.

1Vién Quy hoach Thuy lgi

Viéc tim cac giai phap ting tudi tho lam viéc cho
clra van la rat can thiét. Ba van dé co ban can giai
quyét d6 1a lwa chon loai vat lieu phua, loai vat lieu
ché tao ctra van giam toc do an mon va cac giai phap
két cau tang kha nang chiu luc.

1. Cac két qua khao sat cho thay, cac he thong
ctra van lam viéc trong moi truong xam thuc manh
va rat phtc tap (nuéc lo, khong khi 4m, kho wét, bic
Xa, vi sinh...), nén cac 16p pht hitu co trén co s mot
loai chat tao mang cé hiéu qua bao vé kém. Vi vay viec
nghién ctiu tng dung 16p pht hitu co két hop gitta
nhiéu hé son, cac 16p phi1 két hop gitta 16p phu kim loai
va 16p phu hitu co, ciing nhu két hop dong thoi cac
phuong phap bao vé cha dong (vat lieu mai, bao vé
catot...) va phuong phap thu dong 1a rat can duoc
nghién cttu sém.

2. Viéc nghién ctru ché tao cita van tir cac vat lieu
két hop can duoc hét stc quan tdm, manh dan ap
dung va st dung hop ly cac vat liéu c6 do bén an
mon cao, tranh lam dung gay ton kém khong can
thiét. Viéc nghién cttu tmg dung thép hop kim thap,
do bén cao can duoc quan tam.

3. Can so6m nghién ctru tng dung va hoan thién
cac cong nghé xit ly bé mat, cong nghé son phu tai
hién truong, cong tac duy tu, bao dudng dinh ky va
xay dung cac quy dinh cu thé thong qua cac quy
trinh, quy pham va tiéu chudn nganh vé chong an
mon.
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4. Nghién ctru giai phap két cau nang cao kha
nang chiu luc cho ctra van 1la mét néi dung khoa hoc
rat phong pht va hiéu qua kinh té sé kha cao va rat
can thiét. Day la giai phap do nhu cau nang cap cong
trinh va giai phap nang cao kha nang chiu luc con lai
do ctra van da lam viéc nhiéu nam dé tang tudi tho
clra van.

Trong pham vi bai bao nay tac gia chi tap trung
nghién cttu dé xuat giai phap két cau nang cao kha
nang chiu luc cho ctta van cong trinh thuy loi nham
tang tudi tho va tiét kiem vat lieu. Do 1a giai phap ap
dung dam chit I phat trién cho két cdu dam chinh
clta van.

Viéc ap dung két cau dam chir I phat trién (dam
16) doi voi ctra van ché tao moi dap tmg duoc yéu cau
chiu luc nhung khoi luong nhe hon so voi ding dam
dac, do d¢ tiét kiem duoc vat lieu va gidm luc nang
cho may dong mé. Uu diém cta dam chit I phat trién
la tan dung duoc nhitng dam da cé dé tao ra dam c6
chiéu cao lon hon.

2. UNG DUNG DAM CHO | PHAT TRIEN TRONG CAC KET CAU
THEP XAY DUNG

Trong vai chuc nam gan day su phat trién cong
nghiép da dan dén viéc stt dung két cau nhe. Mot
trong cac dang két cau nhe 1a cac thanh cé 16. Cac
thanh c6 16 nay vira nhe, thod man yéu cau chiu luc,
yéu cau ciu tao va yéu cau st dung. Day 1a loai két
ciu dang duoc ung dung rong rai trong linh vuc xay
dung dan dung trén thé gioi.

Cau qua song Deélavi ctia My sit dung dam 16, co
nhip dat t6i 230 m. Ngay nay, tng dung dam 16 duoc
phat trién rong sang nhiéu loai két ciu khac nhu cot
chiu luc, cop pha thép cong trinh thay loi (Hinh 1).

Hinh 1. Cép pha thép dap bé tong st dung
két cdu 16

3. CHE TAO DAM LO

Dam 16 thuong duoc ché tao tit dam dinh hinh
(hinh 2). Dam c6 16 duoc tao ra bang cach cat theo
duong dich dac & ban bung dam, sau d6 dich chuyén
hai phan A va B réi han d6i dau cac phan bung céit ra
voi. Ciing c6 thé han hai phan A hoac hai phan B voi
nhau sé cho tiét kiém vat lieu nhat. Cac loai dam nay
dang dwoc tng dung rong rai trong cong nghiép
cting nhu trong cac nganh xay dung khac.

Hinh 2. Ché tao ddm 15 tir thép hinh
Khi ché tao dam nay phan vat liéu bi cat ra
khong hé bi virt bé mot chut nao, hoac chi virt bo
mot phan khong dang ké.

Trong khi chiéu cao dam ting lén kha 16n:
h = hO + a(). (1)

Trong do: h, - Chiéu cao dam dinh hinh; a, -
Chiéu cao phan dich dac

(xem hinh 3, 4).

Hinh 3. Puong dich dic khi cit dam chix I dinh hinh

—

1

—

Hinh 4. Dam 16 ghép tir dim chit I dinh hinh sau
khi da cat duong dich dic
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Nho su ting chiéu cao dang ké da lam ting do
cting ctia dam, tang kha nang chiu luc 1,3 - 1,5 1an va
¢6 khi giam duoc toi 30% leong thép. Ciing c6 thé tao
dam 16 bang cach dua thém cac ban phu (hinh 5).
Dam 16 ciing c6 thé ché tao tir mot hodc hai loai
thép.

Tuy thudc vao cach cat ta c6 thé nhan duoc cac
dam c6 chiéu cao khac nhau voéi cac kich thuéc 16
khac nhau. Ciing c6 thé tao dam 16 bang cach dua
thém cac ban phu (hinh 5).

Hinh 5. Dam 16 khi dua thém cac ban phu

Ciing co thé tao duoc dam 16 c6 chiéu cao thay
d6i, dam c6 16 doi xing hodc khong doi xing.

Doan dam can thay ddi tiét dién chiung ta cé thé
cat duong truc dich dic khong song song voi truc
dam roi dao chiéu trudc khi han thi cé thé tao ra
dam thay ddi tiét dién (hinh 6).

—

Hinh 6. Dam 16 cé tiét dién thay déi
Trong mot sé truong hop can thiét, @€ gidm tng
suat cuc bo & cac goc 10, c6 thé chon hinh thitc mo ta
tréen hinh 7 - Tao 16 hinh 6 van hodc c6 goc luon

khong sic nhon hay ting cuong bing suon gia
cuong.
A-A

T T

10200

WZANWZ7ANY

Hinh 7. Dam 16 c6 sudng gia cudng tai mép 16 va
d4m 16 c6 16 hinh 6 van
4. BAC BIEVI UNG DUNG DA CHU | PHAT TRIEN TRONG KET
CAU CUA VAN

Dam chir I phat trién, nhu da néu ¢ trén, duoc
tmg dung rat rong rai trong xay dung nha xudng,
cau giao thong. Ngay nay voi cong nghé ché tao tién
tién, loai hinh két cau nay cang phat trién nhiéu hon.

L 1

T

Trong nhitng ndm gan day nguoi ta da dé xuat st
dung dam 16 hay con goi 1a dam chir I phat trién dé
ché tao ctra van [1]. Dam chinh c6 ban bung tao 16
cho phép ha thap vi tri ctia dam chinh duéi, nang cao
vi tri dam trén (¢ ctta van hai dam chinh). Diéu d6
tang do cung cita van, giam su nguy hiém tao ra
chan khong duéi dam chinh, giam su rung dong ctia
clra van, tiét kiém vat liéu, giam khoi luong, giam luc
dong mé, tranh duwoc hién tuong dong nudce, bun cat,
gidm su dn mon nhat 1a & cac ving c6 moi truong
xam thuc.

Doi voi cac cira van kiéu canh ctra viing triéu, st
dung dam 16 sé cho phép giam dang ké khai luwong
ctra van, nho vay ting d0 nhay déng mé clra van..
Néu loai hinh két ciu nay duoc nghién ciu day da
thi c6 thé ap dung cho cac két cau 6 dam (dam phu,
dam ngang...).

Khac voi cac két cau dan dung cong nghiép
thong thuong, hé thong dam trong két cau ctra van
duoc han truc tiép véi ban mat. Viéc tinh toan dam
chinh c6 16 st dung trong ctta van c6 mot so dic
diém sau:

- Canh ctia dam chinh han truc ti€p voi ban mat
nén trong tiét dién tinh toan cta dam chinh phai dua
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mot phan ban mat vao cung tham gia chiu luc véi
dam chinh.

- Dam chinh cda ctra van thuong c6 tiét dien thay
d6i, phan giam nho chiéu cao & dau dam c6 tac dung
gidam nho bé rong khe van va ciing hop ly vé mat
chiu luc. Poan thay déi tiét dién nay thuong nhé hon
1/6 chiéu dai dam. Ving gan g6i tua chiu luc cat 16m,
do vay khong nén tao 16 16n & viing nay.

- Khéi luong dam chinh kha 16n va cé chiéu
vuong goc voi phuong chiu luc chinh 1a ap luc nudc.
Do dam chinh dugc cac dan ngang do, mo6 men gay
ra do khai luong ban than dam chinh khong 16n nén
trong tinh toan khong dé cap dén tng suat do khai
luong gay ra ma chi tiéu tinh toan gianh lai 15% [2]
dé chiu tng suat do khoi luong ctia ca ctra van tao ra
tai ban canh cta dam chinh.

- Déi voi ctra van trén mat, ap luc thay tinh kha
lon, yéu cau do ctmg rat cao dé do vong nhd

(f < @L) nhim dam bao an toan cho ctta van khi

hoat dong va ciing dong thoi c6 tac dung giam ro ri
nudc sau mot thoi gian khai thac.

- Dam chinh cta ctra van thuong chiu luc rat 1on,
trong khi d6 dam dinh hinh véi cong nghé san xuat hién
nay chi dat dén chiéu cao dam 600 mm, vi vay khac voi
cac nghién ctu trude day, dam 16 trong ctta van duoc ché
tao tir thép tam.

- Viec tao kich thuoc 16 (chon do 16m a, trong
hinh 4) & ctra van tiy thudc vao vi tri va khoang cach
cac dam ngang.

5. MO HiNH TiNH TOAN GAN BUNG DAM LO

Viéc tinh toan dam 16 thong thuong theo phuong
phap gan dang [3] duoc nhiéu tac gia dé cap. Trang
thai tmg suat trong dam 16 hét strc phuc tap, dac biet
& khu vuc goc 16. Bé ap dung tinh toan thuc té cho
loai dam 16 véi mitc do tin cay, c6 thé quan niém: Tai
cac tiét dien giam yéu xem dam lam viéc nhu mot
két cau thanh (hinh 8).

B A A-A B-B
o N OB ©)
© 1 @@i i oB ol
2 = F T
T ] 2
Q2 - —“ = = NI o
3 =
¢‘4 albla = oB 4
L. L.
B A

Hinh 8. M6 hinh tinh gan dang dam 16

1- Biéu d6 tng suat tai tiét dién B-B; 2 - Biéu do
ung suat do uén cuc bo & goc 16 tai tiét dién B-B

Voi dam 16 thong thuong tng suat tai cac diém
1+ 4 (hinh 8) 6 thé tinh gan dung theo cong thirc
1a, 1b, 1c, 1d va 2 va duoc trinh bay & dudi day:

Diém 1:
M
6, =4+ U <R (1)
F.h, 2W)
Diém 2;
G, = M + QT" —Gct(lb)
F,h, 2W)
Diém 3:
o, = M +QdadSRd(1C)
*T F,h, 2W|
Diém 4:
64 _ M + Qdad < ch (1d)
Fh, 2W!
O day:

-M, Q: M6 men va luc cat tai mat cat tinh toan.

-F; Fy: Dién tich tinh toan tuong tng v6i phan
thép chtr T trén va dudi.

- WT,, WL: M6 men chéng uén l6n nhat tuwong
ung voidiém 1 va 3 thép chit T trén va duoi.

- WL, W',: M6 men chéng uén 16n nhat tuong
ung voi diém 2 va 4 thép chit T trén va duoi.

-R, Ry, O 5 O 4 : Cuong d6 tinh toan chiu nén,
chiu kéo uon va giéi han chay tinh toan twong tmg
doi voi canh chix T trén va dudi.

Ung sut tiép & duong ndi dé tao 16 dAm (hinh 8)
duoc kiém tra theo cong thirc:

T
0,a
Trong d6: T : Luc truot tai dudng néi; §,: Chiéu

day ban bung; a: Chiéu dai doan néi; R.": Cuong do

chiu cét trung binh méi han.

T

<SR! @

Trong qua trinh nghién ctru ly thuyét va thuc
nghiém Ducaroxki Y. M. va Ruconik A. B. d3 dua ra
mo6 hinh xem dam nhu 1a két cdu siéu tinh va 1a két
cau trung gian gitta dan khong c6 thanh chéo c6 mat
ctrng va bung dam dac ghép (hinh 9a). Cac panel cat
ra chiu tac dung ctia mé men ngoai luc M, luc cat Q
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va luc truot T. Néu 1a khung chiu luc con c6 thém luc
doc N. Tai diém 1, 3 ing suat bao gom hai thanh phan:

6=0,+0, <R 3
Trong d6:

-0, Ung sudt do mo men va luc cit gay ra tinh
theo cac cong thuc (2-5), (2-6) va (2-7).

o, =M , Q1
W 4W "
(boi voi két cau dam)
N M
Gl = + Q?/Iin (5)
F[h WX 4WX1
(Boi voi sor do khung)

O, : Ung sudt tai tiét dien 1-2, 3-4 do luc truot
gay ra:
3Th,
0, = >
5,C
O day W,, W, : md men chéng uén ctia dim va

mo men chong uén ctia phan thép chit T déi véi truc
X;.

©)

F,;, — Dién tich thu hep cua tiét dién giam yéu.
C- Xem hinh (9b).
5b - Chiéu day ban bung.

R- Cudng d6 tinh toan cua thép.

Két qua nghién ctru trang thai tng suat cia dam
16 cho thay cac thong so kich thudc cua 16 co anh
hudéng 16n dén su phan bo tng suit trong ban bung
dam.

a)
Q/2

76c

N+AN
-_—

b)

X1 X1

hl
i ho
h

X1 X1

Hinh 9. So d6 mé men va lyc cét khi tinh toan gan
diung dam 16

8. DE XUAT MO HiNH TiNH TOAN DAM LO CHO CUA VAN

Voi cac dac diém st dung dam 16 4ap dung cho
clra van, viéc tinh toan dam duwoc st dung phuong
phap phan tt hitu han voi phan mém SAP2000.

Dam chinh ctta van c6 dang chit I ghép béi 3 tdm
thép va dua mot phan ban mat vao tham gia chiu luc
(lay vé méi phia 25 §,,; &, — chiéu day ban mat).
Ban canh duoc chia thanh cac phan ti shell hinh chix
nhat, ban bung duoc st dung cac phan tt hinh chix
nhat, hinh binh hanh (ving tiét dién thay d6i) va
hinh tam giac (xung quanh 16). D€ ting do chinh xac
tai cac viing c6 tng suat cuc bo (goc 16), cac phan ti
duoc chia nhé hon.

Truong hop tinh todn

Chon truong hop tinh toan cho ctra van phiang
trén mat co chiéu cao cot nuéc H = 7 m, day 1a bai
toan thuong gap trong thuc té.

Vat lieu thép ché tao cira van CT3 c6 cuong do
gi6i han cua thép CT3 cé xét dén diéu kién lam viéc
cua ctra van [4].

Ung suét phap khi kéo, nén doc truc: R = 1490
daN/cm?

Ung suét phap khi uén Ry = 1565 daN/cm?.
Ung sudt cit: Re = 895 daN/cm?
Ung sudt ép mat dau: R, ,, 4 = 2230 daN/cm?

H e

View Define Frlic Dmw Seka Assign Amlyse Disphy Design Opions Help a8l
Wloo| s (@ | PRRRL NN er Ol e+[8a[%.] [EHeN-|oweam®r. |1 @ ][ nhH- .
PN

v S0 0 0

Hinh 10. M6 hinh ddm sau khi d4 chia phan tir

+ Xdc dinh so bo vi tri dam chinh

- Chiéu cao ctra van : Hy=7,5 m.

- Chiéu cao cot nudc: 7 m.

- Khoang cach tir dam chinh trén dén tam hop
luc W: a,

- Khoang cach tir dam dudi dén tam hop luc W:
q

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 1/2016 91



KHOA HOC CONG NGHE

- Khoang cach tir day ctta van dén dam chinh
dudi la: a,

- Vi tri dam chinh bé tri theo nguyén tiac hai dam
chinh chiu tai trong bang nhau (a, = ay); va thod man
diéu kién: a, <0,45H,.

- Theo yéu cau thiét ké
a,<0,45H,=0,45%x7,5=3,375m; chon a,=3,0 m

Nhu vay dam chinh dwéi khong thoa man diéu
kien ¢ > 30" . Vi vay phai duc 16 & ddm chinh duoi
dé tranh hién tuong rung dong khi mé van [4, 5].

- Trong bai toan nghién ctru anh hudéng cta 16
dén trang thai chiu luc cta dam, tac gid chon nhip
dam co chiéu dai L = 8, 10, 12, 14 m. Chon kich
thudc dam chinh trén va chinh duéi nhu nhau va 1a
loai dam ghép c6é suon ding gia cuong (xem hinh
11).

hy = Ak A, W, ©

Trong do: A, = Z_—b

b

la @6 manh cta ban bung,

chon 4, =135 .

k - Hé s6 phu thuoc lién két, voi dam han chon k
=1,5.

Véi:q=122,5 KN/m.
R = 1490 daN/cm?
L=8,10,12,14 m.

- Thay gia tri q, R, L vao cong thitc (10) tinh
duoc Wy, sau do thay W, k, A, vao cong thirc (9)

két qua duoc thé hién trong bang 2.
Bang 2. Gia tri W,. va h,

Ho

2, <045Ho

&t

L (m) W, (cm®) hy (cm)
8 6577,2 110,0
10 10276,9 127,7
12 14798,7 144,2
14 201426 159,8

ag

0

T
Hinh 11. So @6 bé tri ddm cho ddm chinh ctra van
+ Xdc dinh Iire tac dung Ién méi dam chinh
W oy, xH?> 10x7°
9= =

- Gi4 tri m6 men uén va luc cat lon nhat tinh theo
cong thte (7), (8) két qua duoc thé hién trong bang 1.

=122,5KN /'m
2
M, =

_axL (g
QmﬂX 2

Bang 1. Gi4 tri m6é men uén va lyc cit 16n nhat

L (m) M, (KNm) Qua (KN)
8 980,0 490,0
10 1531,3 612,5
12 2205,0 735,0
14 3001,3 8575

+ Tinh todn chon chiéu cao dam chinh

- Chon chiéu cao dam chinh dua theo diéu kién

kinh té€ theo cong thizc (9) va (10) [4, 5].

92

- Chon chiéu cao dam dua vao diéu kién d¢ ctmg
tinh theo cong thic (11).

4 :i: R.L.n, qg“ + p” (11)
24 E n,q“+n,.p"
+ Voi vat lieu thép CT3, d0 vong giéi han
. L: n, = 600 -
n, 600

+ Hé s0 vuot tain, =n,=1,1.

+ Modun dan hai E =2,1x 106daN/cm?.

Thay cac gia tri ny, n,, n,, E, L vao cong thic (11)
ta c6 két qua trong bang 3.

2

Bang 3. Chiéu cao h,;, theo diéu kién d6 cimg
L (m) hyy, (cm)
8 64,5
10 80,6
12 96,8
14 112,9

- So b6 chon chiéu cao dam chinh h = max(hy;
h,.,). Theo két qua tinh toan hy va h,,, thé hién
trong bang 1 va 2 ta thay hy luon 16n hon h,,, ing
voi cac truong hop chiéu dai dam L khac nhau. Vi
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vay ta chon chiéu cao dam h (chon so b¢ lan 1) nhu
trong bang 4.

Béang 4. Chiéu cao ddim h

L (m) h (cm)
8 110
10 130
12 145
14 160

+ Chon kich thuoc tiét dién dam ghép

Chiéu cao ban bung dam tinh theo cong thirc
(12) ta c6 két qua thé hién trong bang 5.
h, =095h (12)

Bang 5. Chiéu cao ban bung ddm

L(m) | h(cm) | h, (cm) Chon hy, (cm)
8 110 104,5 110
10 130 123,5 130
12 145 137,8 140
14 160 152 160

Chiéu day ban bung dam ldy tim duoc tir do
manh gia thiét 4 =135 va cong thac (13) ta c6 két
qua trong bang 6.

h

b
5, = : (13)
Bang 6. Chiéu day ban bung dam theo
diéu kién d6 manh
L(m) | h, (cm) 0, (cm) | Chon &, (cm)
8 110 0,81 0,8
10 130 0,96 1,0
12 140 1,04 1,2
14 160 1,19 1,2

Chiéu day ban bung tim tir diéu kién chiu cat
theo cong thirc (14) két qua duoc thé hién trong
bang 7.

GV

b e

5, =15

Bang 7. Chiéu day ban bung dam theo
diéu kien chiu cit

L (m) Quuax (KN) J, (cm)
8 490,0 0,75
10 612,5 0,79
12 735,0 0,88
14 857,5 0,90

- So sanh chiéu day ban bung tim tir 40 manh gia
thiét va tim tir diéu kién chong cat, déng thoi khi ché
tao dam 16 ta khong ché 4, <160 chon chiéu day ban

bung duoc thé hién trong bang 8.
Bang 8. Chiéu day ban bung lra chon

L (m) Chon 6, (cm)
8 1,0
10 1,2
12 1,5
14 1,5

- Chiéu day ban canh chiu kéo tinh theo cong
thuc (15) két qua thé hién trong bang 9.

8. =0,02h (15)
Béng 9. Chiéu day ban canh theo diéu kién chju kéo

L(@m) |h(cm) | 6.=0,02h (cm) | Chon &, (cm)
8 110 2,2 2,5
10 130 2,6 2,8
12 145 2,9 3,0
14 160 3,2 3,5

- Kich thuéc cudi cung cta chiéu cao dam chinh
(chon Iin 2) theo cong thic (16) cho két qua trong
bang 10.

h = hy+2 5, (16)
Bang 10. Chiéu cao ddm chinh

L (m) h (cm)
8 115
10 135
12 146
14 167

+ Chiéu rong ban canh chon so bo tir 1/3 dén
1/5 h va theo diéu kién 6n dinh cuc bo két qua thé
hién trong bang 11.

Bang 11. Chiéu rong ban canh

L (m) b, (cm)
8 40
10 40
12 40
14 40

Dé tang 6n dinh cuc bo cho ban bung dam, bé tri
suon dung & gitra cac doan noéi cac 16. Chiéu rong ban
suon ldy bang 1 b -6 ) chiéu day suon ldy bang

2 c b
1/10 chiéu rong ban suon.
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7. ANH HUONG CUA CHIEU CAO LO BEN TRANG THAI UNG SUAT

bé chon duoc chiéu cao a, hop 1y cho dam chinh
clra van, tac gia da tinh toan cho cac phuong an
chiéu cao a, khac nhau a, = 0,2 h,, 0,25 h,, 0,3 h,,
0,35 h, chiu cot nuéc H=7 m. Chiéu cao a, hop ly
la chiéu cao cho tng trang thai ing suat twong tng
v6i cac phuong an a, dugc mo ta trén hinh 12 + 17.
Két qua tinh toan tng suat va chuyén vi tai cac diém
dac trung 1, 2, 3, 4 (hinh 8) véi cot nuéc H = 7 m
duoc ghi lai trong cac bang 12 14.

+ Truong hop chiéu cao phan cat dich dic
a,=0,2h,=30 cm

e
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Hinh 12. Trang thai tmg sut trong ban bung dam

voi ay= 0,2h,
Bang 12. Ung sudt va chuyén vi khi a,=0,2h,
Piém | Ung sudt (KN/m? | Chuyén vi (cm)
1 -157364,76 1,44
2 -167998,49
3 -72641,92
4 106788,17 1,44

Truong hop chiéu cao phan cat dich daic
a,=0,25h,=36 cm

o Sewer Avsgn Amyee
owlaw AR Y XY L T e R R iR XL TN L T T R I T e 1

Hinh 13. Trang thai tmg suit trong ban bung dam
voi ag = 0,25h,
Két qua tinh tng suat va chuyén vi trong truong
hop a, =0,25h, =36cm duoc thé hién trong bang
13.

Bang 13. Ung suét va chuyén vi khi a,=0,25h,

e Ung suat Chuyén
Diem | kN/m?) | vi(em)
1 -137069,64 1,23

2 -116152,23
3 -30009,16
4 93751,03 1,23

Truong hop chiéu cao phan cat dich daic
a,=0,3h,=44 cm
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Hinh 14. Trang thai tmg sudt trong toan dam

i 0,3h
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Hinh 15. Trang théi tng sudt trong ban bung dim
véi ap = 0,3 ho

Két qua tinh tng suét va chuyén vi trong truong

hop a, =0,3h, =44cm duoc thé hién trong bang

14.
Bang 14. Ung sudt va chuyén vi khi a=0,3h,

e Ung suat Chuyén

DiEm | ®N/m) | vi(em)
1 -129501,42 1,16
2 -117485,42
3 -29166,04
4 8914241 1,16

Truong hop chiéu cao phan cat dich dic
a,~0,35h,=51 cm
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Hinh 16. Trang thai tmg suit trong toan dam
véia; = 0,35 h,
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Hinh 17. Trang thai tmg sudt trong ban bung dim
véiay = 0,35 h,

Két qua tinh tng suat va chuyén vi trong treong
hop a, =0,35h, =51cm duoc thé hién trong bang

15.
Bang 15. Ung sudt va chuyén vi khi a=0,35h,

Piém | Ung suat (KN/m? | Chuyén vi (cm)
1 -1241933,45 1,07
2 -1218819,16
3 -22325,22
4 74522,31 1,07

Quan hé tng suat tai cac diém dién hinh 1, 2, 3, 4
voi ti s6 a,/h, duoc thé hién trén hinh 19. Trong do:

he +4,

h=

Hinh 18. Cac diém can tinh ¢ng suit va chuyén vi
a, - Chiéu cao phan cét dich dac (hinh 3).

h, - Chiéu cao dam ban dau (hinh 3).
h - Chiéu cao dam sau khi khoét 16 (hinh 4).
a) Quan hé gitra ung suat tai diém 1, 2 vor a,

G A KN/m2
170000

160000

150000

140000

130000

T~

N\
\ S ~ o
\\

120000 =
O ~dg

110000

.
0.2h, 025h, 0,30, 035h,  a, (cm)

b) Quan hé gira uing suat tai diém 3, 4 voi a,

6 A KN/m2
130000

110000
[——04~ 3

90000
70000 \
50000

30000

O3 ~ 3o

10000

>
0,2h, 0,25h 03h, 0,35ho ;0 (cm)

Hinh 19. Quan hé tmg suit va chiéu cao phan cit
dich déc a,

Nhan xét: Phan tich két qua tinh toan trén do thi
hinh 19 tac gia khuyén nghi dam 16 dung lam dam
chinh ctta van nén chon:

- Vi tri 16 doi xttng qua truc trung hoa.

- Chiéu cao 16 h;;=2a0 v6i 0,3 hy< a,< 0,35 h, h,
1a chiéu cao dam ban dau (xem hinh 3).

Anh hudng cia suon gia cuong tai mép 16

Khac véi dam thong thuong, dam chinh ctra van
suon gia cuong tai mép 16 chi nén han & mép phia
duoéi ctia 16 nham gidm tmg suat cuc bo tai goc 16 va
tranh dong nuoc trén dam chinh. Pé chon duoc
pham vi gia cuong can thiét & xung quanh 16 tac gia
tinh toan véi cac phuong an chiéu dai phan suon gia
cuong khac nhau:

1- Suon gia cuong dai 0,25 canh 16 L=0,25% C.

2- Suom gia cuong dai 0,5 canh 10 L;=0,5% C.

3- Swon gia cuong dai 0,75 canh 16 L;=0,75XC.

(Lgc, € xem hinh 20).
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Hinh 20. Chiéu dai suon gia cuong va
chiéu dai canh 16.

Truong hop 1: Suon gia cuong dai 0,25 canh 16
(hinh 23).

Két qua tinh tng suat tai cac diém dai dién trong
truong hop L. =0,25X ¢ duoc thé hién trong bang
16.

Bang 16. Ung sudt khi chiéu dai suon gia cuong
bang 0,25 canh 16

biém Ung suit (KN/m?)
1 -117567,31
2 -109592,15
3 4675,29
4 89940,99
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Hinh 21. Suon gia cuong dai 0,25 canh 16

Truong hop 2: Suon gia cuong dai 0,5 canh 16
(hinh 24).

Két qua tinh tng suat tai cac diém dai dién trong
truong hop L. = 0,5X ¢ duoc thé hién trong bang

17.
Bang 17. Ung sudt khi chiéu dai suon gia cuong

bang 0,5 canh 16
biém Ung suit KN/m?
1 -125967,21
2 -105356,22
3 4981,81
4 89852,72
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Hinh 22. Suon gia cueong dai 0,5 canh 16

Truong hop 3: Suon gia cuong dai 0,75 canh 16
(hinh 25).

Két qua tinh tng suat tai cac diém dai dién trong
truong hop L. = 0,5X ¢ duoc thé hién trong bang
18.

Bang 18. Ung suit khi chiéu dai suon gia cuong
bang 0,75 canh 16

biém Ung sudt
1 -125944,95
2 -105627,02
3 5278,84
4 89763,12
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Hinh 23. Suon gia cuong dai 0,75 canh 16

3 (KIN/m2)
130000
125000

/WLS
120000 /
115000
110000
32~Ls
105000
100000
0 0.25¢ 0.5¢ 0.75¢  Ls (cm)

Hinh 24. Quan hé tmg suat tai diém 1, 2
v6i chiéu dai suon gia cuong canh 16
Thong qua phan tich két qua tinh toan trén do
thi hinh 24 khuyén nghi dam 16 khi dung suon gia
cuong tai mép 16 nén chon:
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- Chiéu dai phan suon gia cuong chi can gia c6 tir
0,25 dén 0,5 chiéu dai canh 16.

Xu thé phat trién viec ap dung cong nghé:

Viéc 4ap dung cac gidi phap: dam chir I phat trién
(dam 16) va dung tmg suat truéc da dem lai rat nhiéu
hiéu qua vé kinh té€ va ting kha nang chiu luc cua
két cau. Hién nay da co rat nhiéu cac két cau thép st
dung dam 16 va tmg suat truoc dé gidm khoi luong
két cau, tiét kiém vat lieu. Trong cong trinh thuy loi,
dac biét 1a ctra van thép, khéi luong dam chinh
chiém mot ty trong rat 16n nén viéc giam khoi luong
ctia dam chinh c¢6 tac dung giam khoi luong ctra van,
dan dén giam luc dong mé ctra van.

8. KET LUAN, KIEN NGHI

Qua cac két qua nghién ctru, tinh toan va so sanh
cu thé da rut ra mot so két luan sau:

- Khuyén nghi khi dung dam 16, nén lay chiéu
cao a, tr 0,3 h,<2a,<0,35 h,, trong d6 h, 1a chiéu
cao dam dac. Nhu vay chiéu cao dam 16 ctra van nén
chonh=(1,3 + 1,35) h,.

- Trong truong hop dung suon gia cuong tai mép
16, chiéu dai suon gia cuong 0,25 + 0,5 chiéu dai
canh 1.

Dai voi nuoc ta cac giai phap trén chua duoc ap
dung vao cong trinh thuc té vi chung ta chua c6 mot
tieu chuédn cu thé nao cho cac giai phap dé. Yéu cau
ctia thuc té dat ra:

- C6 thém cac dé tai nghién cttu sau hon vé cac
van dé nay.

- C6 cac cong trinh mang tinh thir nghiém dé
theo doi su lam viec cta két cau ap dung cac giai
phap trén trong thuc té.

Tt cac két qua nghién cttu va két qua thu thap ti
thuc té sé dua ra cac tieu chuan cu thé trong thiét ké
va ché tao va lap dung cira van c6 ap dung cac giai
phap da néu & trén.
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APPLICATION OF I-BEAM TO IMPROVE THE STRENGTH CAPACITY
OF GATE VALVE’S MAIN BEAM

Le Huu Hieu

Summary

For hydraulic structure, the gate valve remains one of the most critical components of the structure.
Several years since starting of operation, the gate valve is eroded and rusty resulting in a reduced cross
section of the structure hence, reduces the capacity of the gate valve in term of strength and increases the
deformation under external stress hence, affects the normal operation of the valve and the overall
performance of the structure. The plane wide-span valve normally has a low stiffness under hydrostatic
stress direction, therefore, the strength capacity of gate valve is determined by suspension condition.
Since the starting of operation (10-15 years in the saline water environment), the valve is rusty and cross
sections of structural elements are reduced leading to an over limit suspension. This is one of the reasons
that after a few years of operation, the requirement of water-seal of the plane wide-span valve is
unsatisfactory. The solution to increase the life span of the valve while reduce the requirement of material
needed for gate manufacture and valve weight to decrease the opening-closing load is necessary.
Keywords: Gate valve, movement, voided beam, section, stress.
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