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MOT SO VAN DE VE TIEP KHi VA KIEM TRA KHA NANG KHI HOA,
KHI THU'C TRONG CONG TRINH XA LU DUOI SAU

Nguyen Ngoc Nam, Nguyén Tién Hai
Phong Thi nghiém trong diém Quéc gia vé Pong luc hoc séng bién

Tém tat: Cong trinh xa lii duoi sau t/mong xuyén phai chiu ap lwc nuoc lon. Trong qua trinh xa li,
né dan dén dong chay co toc dg cao cuon theo khong khi vao dong nuoc. Dong chay toc do cao
thuong yéu cau cung cdp khong khi cé cong sudt én théng qua cac 1o thong khi [1], [4], [5] Su
cuon theo khong khi do dong chdy bé mat tw do gdy ra dd la chii dé ciia nhiéu dy an nghién citu boi
tinh phitc tap cua no vé mat ty nhién va y nghla ky thudt. Mt khdc, véi van téc dong chdy 1om do
chénh léch cot nudc lon o thuong nguon va ha luu sé xay ra hién twong khi hoa, khi thyc va xam
thuc bé tong trén bé mat cong trinh. Badi viét nay, trinh bay mot sé van dé vé tinh todn kich thucc Zo
thong khi; ktem tra kha nang khi hoa, khi thuc, kha nang xam thyc nham dam bao yeu cau cung cap
khéng khi day dii trong cdc tinh huéng van hanh nham giam thiéu tic ddng dén cdc cong trinh xd li
dudi sau.

Tw khoa: Cong trinh xa lii duoi sdu, khi hod, khi thuc, xdm thuc.

Summary: Low-level of flood discharge structures in a high-head dam have usually suffered by high
water pressure. During flood discharge, it leads to high-velocity flow that entrains air in the flow.
The high-velocity flow often requires air supply of large capacity through air vents [1]. Air
entrainment caused by free-surface flows has been a topic for many research projects, which is due
to its complexity by nature and engineering implications. Other while, with a high flow velocities
caused by a large difference of water head in upstream and downstream, the phenomenon of water
gasification and the cause of cavitation on the surface of the project will occur. In this article, a
number of issues on calculating the size of air vents, gasification ability, cavitation ability in order to
ensure adequate air supply requirements in the operational situations to minimize impacts on deep
flood discharge structures were presented.

Keywords: Deep flood discharge works, gasification, real gas, cavitation.

1. PAT VAN DE

Cong trinh xa 1 dudi sau la cong trinh thao I,
thuong dat dudi than dap, tuy theo dac diém
thity van va yéu cau thiét ké, co thé dung thao
1ii hodc khi can thiét thdo can hd. Ngoai chirc
ndng thio 10, cong trinh x4 10 dudi sau con
dung trong dan dong thi cong lic xay dung,
thao bun cat lang dong trong hd hoic 1ay nudc,

giam bot lyc dong md clra van, ngoai ra con
ngan ngua khi thyc, xam thuc, ro ri va rung
dong giy hu héng cong trinh dudi sdu. Trong
truong hop 16 thong khi dugc thiét ké hop 1y,
giup duy tri ap suat phia ha luu ctra van ¢ murc
bang hodc gan bang ap suat khi quyén, cung
cAp du khong khi dé giam kha nang thiét hai
trong cac truong hop van hanh cua ctra van

phat dién.

Vé co ban, mot cong trinh xa 10 dudi sau
thuong bao gém mot dudng dan nudc kin bang
ong thép, bé tong hay bé tong cot thép c6 bd tri
ctra van diéu khién nam sau duéi myc nudc
hd. Phia sau ctra van déu b tri 16 thong khi dé
dam bdo cho ctra van lam vi¢c binh thuong,
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Khi cong trinh x4 1ii dudi sau c¢6 bo tri cira van
phang ¢ thugng luu, dong chay phia sau cira
van s& c6 nhiéu kha ning xuat hién nudc nhay
trong than cong trinh, cuén theo khong khi vao
dong chay giy hon loan. Su giam éap suit
khong khi trong than cong trinh doan sau cua
van bat dau xay ra khi myc nudc trong than
cong trinh chay gin ddy cira ra. Pay chinh l1a
hién tuong chay ban ap. Muc nudc cua ra cang
l1én cao, ap suét tlep tuc giam tao nén ap sudt
chan khong co thé dan toi tac dong c6 hai dén
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clra van, gy rung dong 1am céc lién két cia
ctra van chiu nhiéu tac dong, gay ro ri, hu hai
clra van, nhat 1a ddi véi cira van di thi cong
1au va chiu ap luc nude 16n. Lo thong khi dugc
dat sau cira van dé giam hu hai nay, tuy nhién
néu 16 thong khi c6 kich thudc nhé hon yéu
cau thi cdc van dé giy hai van c6 thé xdy ra
trong qud trinh cong trinh van hanh. Ngoai ra,
voi toe do dong chay 16n sinh ra béi chénh 1éch
cOt nudc thuong ha luu 16n s€ sinh ra hi¢n
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tuong nudc hoa khi va xuat hién hién tugng khi
thyc, xam thyuc bé tong trén bé mat cong trinh.

Mot s tai lidu, bao céo khao sat [3] tai nhiing
cong trinh hu hong cong trinh xa 10 dudi sau
chi ra rang, khi van hanh cira van duéi sau, co
xut hién tiéng 6n, tiéng nd trong budng kin,
sau d6 12 nhitng hu hai ctra van, budng khe van
va bé tong trong céng, mot sd hinh anh hu hai
cua cong trinh x4 1 dudi sau nhu hinh sau:

ikhe thanh bén
bién dang

F

.

Anh 2: Bién dang khe thanh bén

Anh 3: Bé tong bi kéo 1ot tai cdc vi tri khoan neo

Anh 4: Bé tong bi kéo lot tai cac vi tri khoan neo o day cé'ng
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Trong ba1 béo nay, nhom tac gia trinh bay
mot s6 vin d& vé tinh toan kich thude cua 15
théng khi, kiém tra kha ning khi hoa, khi
thuc xam thyc nhim dam bao yéu cau cung
cap du khong khi trong van hanh 1am giam
thiéu cac tac dong c6 hai dén cong trinh xa
Ii dudi sau.

2.SO PO VA PHUONG PHAP TiINH TOAN
2.1. So’ dd tinh todn

Nhom tac gia da tinh toan bo phan tiép khi,
kiém tra kha nang khi hod, khi thyuc, xam thuc
tai mot cong trinh xa 18 dudi siu gia dinh két
hgp xa mat va cong trinh xa 1 dudi sau. Kich
thuéc cong trinh xa la dudi sau: BxH =
4x3,20m, cao trinh ngudng céng +16,00m, cao
trinh dinh dap +55,00m. So hoa cbng trinh
dudi sdu nhu Hinh 1.

52.0

| 16.00

& 16.00 |

14.80

Hinh 1: Mdt cdt doc tran xa mdt két hop véi
cong trinh xa lii dwoi sdu

2.2. Truwomng hop va muc nwéc tinh toan

Céc truong hgp dua vao tinh toan bao gom céc
muc nudc lon nhat va cac muc nudc trung
gian, ung véi moi myc nudc la cdc do mod tur
0,20+3,70m va mo hoan toan 4,00m

Bang 1: Cac trwong hgp mue nuwéc ho

tinh toan
TT Z (m) TT Z (m)
1 30 4 45
2 33 5 50
3 37 6 53,07

Ghi ch: Z la muc nwede hé tinh todn
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Bang 2: Cac d0 mé ctra van tinh toan

TT | P6méa(m) | TT | D6 mé a (m)
1 0,20 6 2,70
2 0,70 7 3,20
3 1,20 8 3,70
4 1,70 9 4,00
5 2,20

2.3. Phuong phap tinh toin

Trong nghién ctru nay, phuong phap tinh toan
bo phan tiép khi tai buéng van, dugc thuc hién
theo huéng dan trong TCVN 9151:2012[4]
cong trinh thuy lgi - Quy trinh tinh toan thuy
lyc cong trinh xa I dudi sau [4]va TCVN
9158:2012 cong trinh thuy lgi - cdng trinh thdo
nudc, phuong phap tinh toan khi thuc [5].
Ngoai ra, trong bai bao nay con trinh bay mat
s6 phuong phap tinh toan nhu cau vé 6ng
thong khi cho cua xa day cua Kalinske va
Robertson — 1943, Design of Hydraulic Gates
(By P. C. F. Erbisti, 2004) va U.S. Army Corp
Engineers (USACE, 1980).

Céc budc tinh todn gdm:
(i) Tinh toan kha nang thdo;

(ii) Tinh todn tiép khi, kiém tra khd ndng khi
hoa, khi thuc,

(iii) Tinh todn kiém tra kha nang xam thuec.

No1 dung chinh tirng phuong phap, dugc trinh
bay trong cac phan ti€p theo cua bai bo.

2.3.1. Xdc dinh khd ndng thdo ciia cong
trinh Xd li dwéi séu

Kiém tra so dd chay trong than cong trinh va
kiém tra ché do chay trong than cong trinh sau
do xac dinh kha nang thao cta cong trinh xa 1l
dudi sau:

+ Khi cong trinh xa siu c¢6 ché do chay nira ap
khong ngap:

Q = ¢ax/2g(Hy —h,) 1)

+ Khi cong trinh xa sau c6 ché do chay co6 ap:

Q = ¢ /2g(Hy —h,) (2)

Trong do:
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©: h¢ s6 luu tdc;

c: dién tich tai mat cit he (M?);

oc = he.B

Ho: cot nude toan phan & thuong luu (m);

hc: d6 sau co hep (m);

hc=¢.a

&: hé s6 co hep thang dimg

2.3.2. Tinh toan tiép khi cho céng trinh
Xd lii dwdi su

Tinh todn bo phdn tiép khi theo TCVN
9158:2012 [5] va TCVN 9151:2012[4]

Cong thirc tong quat tinh toan luu lwong thong
khi can thiét:

Qa = Qas *+ Qac + Qax 3)
Trong do:

- Qas 12 luu lugng khi bi cubn vao ving tich
dong sau khe van, bac thut, m%/s.

Qas = 0,1.1p.hp. V18 (4)
+ hp 13 chiéu cao bac thut (ngudng), m;
+ Ip 1a chiéu dai bac khe, ngudng, m);

+ V1 1a luu toc binh quan cia dong chay
trude vi tri tach dong, m/s.

- Qac 1a Iuu lugng do ty ham khi mét thoang
khi dong chdy c6 luu toc 16n, m?/s

Quac = 0,04 xVFr —40 % Q (5)
+ Q 1a luu lvgng nudce, m?/s;
+ Frr 12 s6 Frut tinh theo ban kinh thuy lyc R:

y?

Fre = - (6)

+ V 14 Ivu téc binh quan cta dong chay, m/s;

+ R 1a ban kinh thity luc ctia mit cat udt twong
ung c6 luu toc binh quan V, m.

- Qax 12 luru luong khi bi cubn vao dong nudc
tai vung xody cua nudc nhdy, xac dinh theo
cong thuc:

0w = 0,012. (JFri—1) .0 (7)
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+ Fry 1a tri sO Frut tinh cho mat cit phia trudc
nudc chay c6 dd sdu hy, luu tdoc binh quan
twong ung Vi:

b) Tinh todn bé phdn tiép khi theo mét sé
nghién ciu khac[2], [3]

Theo cac nghién clru nay, da két luan réng su
cubn hat cua khong khi 1a mot ham cua sb
Froude tai vi tri dong chay co hep, va biéu thi
bang ty 1& nhu cau khong khi (B) giita luu
luong khong khi qua 6ng va luu luong thao
qua cong. Kalinske & Robertson, 1943 di dinh
nghia nhu sau:

_Q
B Q. (8)
Trong do:

+ Qa: lvu lugng khong khi (m®/s);

+ Quw: luu lugng thao qua cong (m®/s);

Ty 1& nhu cau khong khi () phu thue vao cac
thong s6 khac nhau, vi du nhu hinh dang cta
clra vao, cura ra, vén toc dong chay va dg sau
dong chay va cot nuoc trudc cong .... Cong
thirc tong quat cho ty 1¢ nhu cau khong khi
duoc Erbisti @€ xuat nam 2004 nhu sau:
B=K(Fc—1)" 9)
+ K,n: hé sb thuc nghiém

2H
hc

+ Fc: Froude tai vi tri co hep

Fc = (10)

+ hc: d6 sau co hep, m;
+ H=Z-h¢: d0 siu tai dinh he, m;

a. Khi trong than cong trinh khong c6 nudc
nhay (USACE, 1980)

B, = 0.03(F¢ — 1)1 (11)

b. Khi trong than cong trinh c6 nudc nhay lap
day ong Kalinske va Robertson — 1943

B, = 0.0066(F — 1)1 (12)

c. Cong thuc cua Campbell va Guyton
(Erbisti, 2004)

By = 0.04(Fc — 1)°85 (13)
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Ludng khong khi trong 16 thong hoi dugc tinh
theo cong thirc:

Q, = 28m,A,/2gHy

(14)
Trong do:

+ Ma: hé sd luu lugng khi;

+ Va: van tde khong khi, m/s;

+ A: dién tich mt cit ngang cua 15 thong khi, m;

+ Hg: ap sudt khong khi tai cubi cong,
Hqg<1.5m

¢) Tinh todn mdt cdt cac ong dan khi

Xéc dinh theo cong thirc sau:

= QL
0y =— 15
= (15)

Trong do:

Qa 1 luu luong khi can dan vao, m?/s;

Va 1a luu tdc dong khi trong ong. Chon
Va S 60 m/s

2.3.3. Tinh toan kiém tra khd nding khi
héa, khi thuc

Diéu kién khong phat sinh khi hod 1 hé s6 khi
hod K tai cac bg phén tiép xic vdi nude cua
cong trinh thao nudc trong tat ca cac ché do
lam viéc phai 16n hon hé s6 khi hoa phan gidi:
K> Kpg (16)
Pé thoa min yéu cau kinh té, co thé cho phép
c6 khi hod ¢ giai doan dau (c6 kha nang xam
thuc nho):

K > 0,85.Kpg
Trong do:

+ K: Hé s6 khi hod, dai lugng dung dé biéu thi
murc do manh y€u cua khi hoa trong nudc.

(17)

+ Kpg: Hé s6 khi hoa phan gidi, gi4 tri cia hé
sO khi hoa K tuong tng voi trang thai chom
khi hod (trang thai méi bat dau hinh thanh cac
bong béng khi).

a/ Doi voi cua vao
H¢ s6 khi hoa phan gidi Kpg ctia clra vao xac
dinh theo cong thirc:

Kpg :Epmax +¢'5p (18)

Trong do:

+ Cpmax : Hé 6 gidm 4p luc 16n nhat

+ ¢ lahé s6 mach dong 16n nhét, phu thudc vao
murc bao dam trong tinh toan thiét ké (p %).

+ Jp la tri s6 tiéu chuin mach dong cot nudc ap
Iuc tai mat cat cuoi doan vao, m;

b/ Tai cac bo phan cua bué‘ng van

Khi du bao khi hoa trén cac bd phéan cua
buong van, xét dén cac truong hop:

- Khi hoéa trén cac khe, ctra vao khi van mo
hoan toan;

- Khi hoa trén cac khe va trén cira van khi van
md mot phan;

Céc truong hop khac nhau, viéc lya chon cac
thong sO tinh todn s€ khac nhau, cong thirc
chung tinh hé s6 khi hoa phan gidi tai cadc bo
phén budng van nhu sau:

Tai mat trwéc caua khe:

W
Kog = Koy [1+ 0, 65(F_1H'Kd (19)
Tai mat sau caa khe:
W
Kpgs = A-KW.KB.{].-F 0, GS(F_ \Ji| (20)

Trong do:
%
+Véoi K = (Z_m]
pay 5
+ Zm: duogc coi nhu chiéu cao khe van, m;

+ &: 1a chiu day 16p bién tai mit cit dang xét,
doi voi dong c6 dp, mat cat chtr nhat:

o= min(h,Ej
2 2

+ Kg 12 hé so stra chita do lui bé mit long dan
sau khe van vé phia tru

+ W la bé rong khe, m;
+ h 1a d0 sau cua khe, m;
¢/ Hé s6 khi héa thuc té
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Hé s6 khi hoa thuc té tinh theo cong thuc, tuy
vao vi tri, trang thai clia ctra van ma cac h¢ $6
thay d6i cho phu hop.

(21)

Trong do:
+ Hpt: Cot nudce déc trung, m;
+ Vpt: Luu tdc dic trung, m/s;

+ Hpg: ¢Ot nudce ap luc phan gidgi ciia nude, phu
thudc vao nhiét do nudc, m;

2.4. Tinh toan kiém tra kha ning xam thuc
Diéu kién dé khong xdy ra xam thuc:

a/ Kiém tra theo lwu téc nguwdng xam thuc
Vy < Vng (22)

+ Vy: luu tde cuc bo ctia dong chay tai bd phan
dang xét, m/s;

+ Vng: Iuu téc ngudng xam thuc cia vat liu
thanh 1ong dan, phu thudc vao loai vt lidu va
ham luwong khi c6 trong nudc (S), m/s; Tra dd
thi Hinh 2.

Rb, MPa
60
/
50 //
40 i
—
30 // ot //
20 ,_’ /
/s=87/
10 ,/ »
0 Vng, Mis
5 10 15 20 25 30
Hinh 2: Quan hé Vng = f(Rb,S) cua vat liéu
bé tong [5]

Tri sb Vy dugc xac dinh theo cong thurc:

|  KHOAHOC

V
vV =1 | a3
y%%

+ &1, & 1a cac dai luong phu thudc vao ty sb
8/A va yIA, xac dinh trén d thi;

CONG NGHE

(23)

+ Vg 12 luu toc trung binh mat cit, m/s;

+ @v 1a hé sd biéu thi quan hé giita luu tdc
trung binh va luu tdc 16n nhét trong dong chay
khi chiéu day 16p bién va dang mat cit ngang
ciia dong chay da biét. Trj sd cia v xac dinh
nhu sau:

Véi dong chay trong mit cat chit nhat co bé
rong B va chiéu sau h:

S {B+2h( 5 j § }
—|In—+2|-2lh—-5 24
In§+3 Y A A ( )

1
=—{(h-5)(B-20)+
%=gn (h-4)(B-20)
+ &: chiéu day 16p bién;
+ A: Chiéu cao nham trén bé miat day cong tai
vl tri ctra van.

b/ Kiém tra theo leu toc cho phép khéng
xam thuc

V <V (25)

+ V: luu tdc trung binh ctia dong chay tai mit
cit ngang dang xét, m/s;

+ Vep: luu tdc cho phép khong xam thyc, m/s.
Cong thue chung dé xac dinh V¢p nhu sau:
V _ ¢V '\/ng
cp
NS
3. KET QUA VA THAO LUAN
3.1. Két qua tinh toan cAp khi

(26)

Bang tong hop két qua tinh toan duong kinh
thoat khi trong budng van cho cac muc nudc
tir thap dén cao nhat trong 2 trudng hop: xa li
doc 1ap qua cong trinh x4 18 dudi sdu va xa 1
két hop cong trinh xa 1t dudi sdu va tran xa
mat, két qua nhu sau:
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Béang 3: Bang tinh dién tich dwong thoat khi cho 1 cira dwéi sdu — theo TCVN (m?)

TH x4 doc lip qua cong ‘ TH x4 két hop tran xi miit
Stt PO mé Muc nwéc thwgng luu Zy (M)
a 30 37 45 50 53,07 45 | s0 | s307
Dién tich 6ng thoat khi cin thiét cho 1 cira duéi sdu (m?
1| 020 0,060 0,096 0,138 0,163 0,179 0,131 0,156 0,171
2 | 0,70 0,024 0,113 0,215 0,271 0,305 0,201 0,256 0,289
3 1,20 0,043 0,053 0,225 0,330 0,374 0,196 0,303 0,347
4 1,70 0,060 0,074 0,088 0,252 0,358 0,086 0,183 0,311
5 2,20 0,069 0,089 0,109 0,123 0,128 0,107 0,120 0,128
6 2,70 0,084 0,109 0,134 0,151 0,160 0,131 0,148 0,157
7 3,20 0,098 0,130 0,161 0,181 0,192 0,157 0,177 0,189
8 | 370 0,102 0,136 0,171 0,192 0,205 0,167 0,188 0,201
9 | 4,00 0,104 0,140 0,176 0,198 0,211 0,173 0,194 0,207
Max 0,104 0,140 0,225 0,330 0,374 0,201 0,303 0,347
Bang 4: Bang tinh dién tich dwong thoat khi cho 1 cira duédi sau —
theo mot so6 nghién ciru khac (m?)
Db mé a USACE Kalinske va Campbell va Ghi
Stt : (m) Robertson Guyton chil
A1 (m?) Az (m?) Az (m?)
1 0,20 0,108 0,070 0,074
2 0,70 0,180 0,092 0,143
3 1,20 0,218 0,100 0,184
4 1,70 0,239 0,102 0,211
5 2,20 0,183 0,068 0,177
6 2,70 0,188 0,067 0,187
7 3,20 0,191 0,065 0,194
8 3,70 0,173 0,057 0,180
9 4,00 0,162 0,052 0,170

Qua tinh toan kiém tra kha ning cap khi cho
cong trinh xa 18 dudi siu nhu trén. V& tiét dién
ciia ong cap khi, méi cong can co dién tich
thoat khi dat tir 0,38m? + 0,40m? trd 1én.

Vi tri tiép khi cho cong can dam bao theo yéu
cau cép khi tot nhat va thuan tién trong cong
tac thi cong sira chita cong ciing nhu phai phu
hop hién trang cong trinh.

3.2. Két qua kiém tra kha ning khi héa, khi
thuc khi van hanh

Poan dau vao cua cong thao nude dudi siu:
dong chay tai cira vao khong bi khi hoa

Tai budng van cuia cong trinh xa lii dudi sau:

+ Truong hop mo hoan toan, dong chay khong
bi khi hoa

+ Truong hop cira van mé mét phan, cé kha
ndng phdt sinh ra khi héa, tai doan khe gan vi

tri van va tai doan khe sdt ddy cong.
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Bang 5: Két qua kiém tra kha niing phat sinh khi héa cong trinh xa lii duéi siu

Kiém tra kha ning phit sinh khi héa
Stt Vung Muc nuéc thuwong luu Zy (M)
30 37 45 50 53,07
| Doan cira vao
1 Budng van
1 Cua van m¢ hoan toan
2 Cira van mo mot phan a (m)
0,20 C6 KN C6 KN C6 KN Co6 KN C6 KN
0,70 Co KN Co KN Co KN Co KN Co KN
1,20 Co KN Co KN Co KN Co KN Co KN
1,70 C6 KN Co KN C6 KN Co KN Co KN
2,20
2,70
3,20
3,70
4,00

Ghi chu: Co KN - ¢6 kha nang phat sinh khi hoa

Nhu vay, khi dong/md 1 phan cira van cong
trinh x4 1 dudi sau trong céc truong hop mo
a=0,20m + a=1,70m (2m) déu c6 thé phat sinh
khi hoa.

3.3. Két qua tinh toan kha niing xdm thuc
thanh long dan cong trinh x4 lii dwéi sau

Lua chon d6 nham trén bé mat day cong véi
mat bé tong v4i van khuon bang thép sau mot
s0 ndm khai thac dé tinh toan: A = 2mm.

Biang 6: Bang két qua kiém tra kha ning xam thyuc doan cong trinh xa i dw6i siu

. Kiém tra kha ning xdm thuc cong trinh xa 1i duéi sau
DO m¢ cira van .
Stt : a=(m) Muc nwéc thuwong lwu Zy (M)
30 33 37 45 50 53,07
1 0,20 COKN |COKN |COKN |[COKN |COKN | CoKN
2 0,70 COKN |COKN |COKN |COKN | COKN
3 1,20 COKN |COKN |COKN |COKN | COKN
4 1,70 COKN |COKN |COKN | CoKN
5 2,20 C6 KN
6 2,70
7 3,20
8 3,70
9 4,00

Ghi cht: C6 KN - ¢6 kha nang xam thyc cong trinh

Nhu vay, khi dong/mé 1 phan ctra van cong trinh
xa 10 dudi sau trong cac truong hop mé a=0,20m +
a=1,70m (2,20m) c¢ thé phat sinh xam thyec.

4. KET LUAN

Qua cac tinh toan, c6 thé thiy rang dbi véi cac

cong trinh xa 10 dudi sau voi dic diém lam
viéc v6i ap lyc 16n ludn tiém tang nhitng mbi
nguy hai dén an toan cong trinh. Pé dam bao
giam thiéu nhiing rii ro d6, nhom tac gia dé
xuat ra mot sb giai phap chung nhu sau:
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- B6 tri 15 thong khi co kich thudce hop 1y, thy
timg cong trinh cu thé ma tinh toan yéu cau
tiép khi cho cong trinh d6. Vi tri 15 thong khi
nén dat ¢ dinh cdng, gan ctra van, nén ding
dng tron, sao cho khi md cira van hoan toan
khong anh huong dén dong chay cuc bo va
phan bb ap luc.

- Mot sb bién phap ngin ngira khi thuc, xam
thuc nén dung:

+ Thiét ké hinh dang ctra vao, ranh van, ndi
tiép cong trinh hop ly, theo yéu cau k¥ thuat;

+ Khéng ché do go ghé bé mit cong trinh:
dong chay trén bé mit cong trinh co vat thé
nho ra s& dan téi khi thuce pha hoai.

+ St dung vat liéu chéng mai mon c¢6 cuong
d6 cao: nhu bé tong mac cao, boc tim thép, da
nhan tao, bé tong soi thép, bé tong s¢i thuy
tinh, bé tong cao phan tu ... tuy thudc vao yéu

TAI LIEU THAM KHAO

cau cong trinh va gia thanh.

+ Str dung cac thiét bi tron khi trén mit dap
hay trong duong ham xa lii dung k¥ thuat.

- V6i cac cong trinh thuy loi, thuong bb tri cira
van ¢ thugng luu, ngay ctra vao, nén qua trinh
van hanh cira s& 1am cho ché do thity lyc trong
than cong trinh c6 nhiéu giai doan khac nhau:
chay khong ap, ban ap, cé ap cling lam gia tang
cac yéu to bat loi. Do vay, viéc bd tri ctra van
phia ha luu cong trinh x4 14 dudi sau cling nén
duoc xem xét dé han ché cac bt loi néu trén.

Trén day 1a mot s6 ndi dung tinh toan tiép khi;
kiém tra kha niang khi héa, khi thuc, xam thyc
d6i voi cong trinh cong trinh xa 1t dudi sau va
dé xuat mot sd giai phap giam thiéu rui ro. Tuy
vao nhiém vy, hinh thirc cong trinh cu thé ma
co cac cach bd tri, st dung, thiét ké cac giai

phép riéng.
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