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l8i nai ®Cu

Thiy c«ng Iu m«n feichuy2n m«n quan tréang cho ¢ c ngunh ®po t*dkay hi. 80

cé Gi,o trxnh Thily c«ng dunh chO ICao ®vngi-éng tee chgbi?n soln vy ph,t hunh

Gi , o t r 1 nding dhb BOZao ®%mE)o trxnh nuy ®-ic tham khYgi.o trxnh
cha c,c hO Trung cEp, 8§ hac, ¢,c quy phimg tui liOu ¢ li2gn quan.

80O kh«ng ngdng n©ng cao chEt I-ing ®po, tBypeng vii st ph.t triOn ciia kil thuEt
Thiiy Iii, gi,o trxnh npy ®- b,m s,tbee sung;Ep nhEt,c t- liOu mii tran c- sé kiOn thac
c- bfn ciia c,c gi,o trxnh vy tui liOu kh@i o trxnh gadm 12h--ng v phoé 16c®-ic chia
lum 2 tEpcd thO nh- sau:

Ch--ng I. Kh.i niOm vO c«ng trxnh thiy i

Ch-=ng Il ThEm & d-ii ®,yvp hai banc«ng trxnh thiiy [fi
Ch-=ng Ill. T9li tréangt,c déng I2n c«ng trxnh thiy i
Ch--ng IV. §Ep ®Et

Ch--ng V. §Ep nha & mion noi

Ch--ng VI. C«ng trxnh th,0 10

Ch--ng VILI. §Ep trpn b2 t«ng trang lic

Ch--ng VIIl. C«ng trxnh IEy n-ic

Ch--ng IX Ceéng Ié thi®n

Ch--ngX. Céng ngCm

Ch--ng X. K@nh v c«ng trxnh trén k&nh

Ch-=ng XI. Coa van v m,y ®ang mé cfia c«ng trxnh thily [ii
Ch-=ng XII. Thily ®iOn

Pho Ioc. ThiOt kO ®Pnh hxnh

Tham gia bi#n sotnvp hiOu ®Yghm ca:
- Th.s. Ph'm Ph2pien so'n
- Th.s Thunh §'ng HYi, ph{in biOn vy hiGu ®Ynh

Gi,o trxnhnpy ®-ic lum tui liOu gifing dty cho gifing vidn v hac tEp cho sinh vign
c,c ngunh trong tr-éng § hOCao ®¥ndO Trung cEp. Gi,o trxnh c& thO Ium tui liOu tham
khfo cho c,n bé ki thuEt quan t@® c«ng trxnh thiy i

T,c gif xin ch©n thunh cfm =n |-nh ®!0 Tr-égao ®%ng Thiy lli BYic B t'o
mai ®iOkiOn ®O gi,o trxnh ®-ic bi2n son v phyini

Trong qu, trxnh bi#n son, gi,o trxnh kha tr.nh khai khiOm khuyOt. Chéng t«i mong
nhEn ®-ic nh+ng y kiOn ®ang gép chia quy bin ®&c. C.c y kiOn xin géi vOCELERENg
Thiiy lii B¥4c Bé

Xin ch©n thunh cfm -n.

t.c gif



Ch--ng 9

c eng lé thien

9-1. Kh,i niOm  vu ph®n loti
9.1.1.Kh.i niOm

Ceng |é thi?nly loti c«ng trxnlthfy i ®-ic x©y dung hé, phYa tran céng kh«ng ®¥4p
®Etca t,c dong ®iOu tiOt I-u I-ing vt khéng chO muc n-ic nh»m ®,p gng c¢.c y2u cCu cEp
n-ic, ph©n 10, tifu 6ngng n triOu, gi+ ngéat, ng’n mA&En...

ceéngth-éng ®-ic x©y dung trong c.c h@érg t-ii, tifu, dEn n-ic... vy ®-ic ®/t &
®Cu, gi+a kanho/Ec ®-&ng giao th«ng... Ngopi ra ca thO kOt hip céng cho vEn tfi thiiy vu
lum cCu giao th«ng tr2n cérgéng ®-ic s6 dongéng r-i, nhEt Ip ving ®ang ®ang b»ng, vx
vEy cRn gai Iu céng ®ang b»ng hay céng hé.

91.2Phon loti

ViOc ph©n loti céng lé thign c& nhiOu ¢ ch nh- theo mdc ®Yabng kOt cEu, VEt
liGu x©y dung v.vTh-éng ng-&i ta ph©n loti themodc ®Ych s6 dangf thO ph©n céng
thunh c,c loti:

1.Céng IEy n-ic: 80 IEy n-ic t6 nguan (s«ng, h& chga, ao ®Kamh...) phdc vo cho
c,c yau cCu vO t-ii, ph,t ®On, nhp m,y, xY nghiOp, n«ng tr-éng hoZc ¢ c ngunh ding n-ic
kh.c cfia nOn kinh tO quéc don. Céng IEy n-ic ®-TaB&t®Cu kanh chYnh cfia hO théng
vl ®m bfo cho hO théng Ium viOc ®-ic bxnh th-éng, n@n cRn géi Iu céng ®Cu méi.

VY db: Céng IEy n-ic Trung Trang (An L-o, HYi PhRng), IEy n-ic t6 s«ng V ri-fic,
cho 18.250 ha, to nguén t-ii cho 420 ha, cEp n-ic cho dwafit, c«ng nghiOp v ¢.c ngunh
kinh tO kh_c. Céng ca 4 cda, m¢i cfia réng b = 8m, I-u I-ing thiOt k& Ql1nys, céng ca
coa van ph¥argpng thBp, m,y ®3ng mé b»ng téi ®iOn T§ 6.2, ®-ic x©y ding n"m 1980.

2.Céng chia n-ic (ho/Ec ph©n n-ic): 8§/t & ®Cukeénh nh .nh ®O |Ey n-ic td kanh
cEp tran vuo kanh cEp d-ii ho/Ec ¢ ¢ khoanh ruéng canh t.c.

3.Céng ®iOu tidfT ¢ ddng ®O n©ng cao muc n-ic & th-ing I-u céng, ®m bfo IEy
®-ic |-u I-ing y2u cCu vuo kanh hoZEc to n2n cét n-i?u cCué phYa tr-ic céng. Ngopa
céng ®iOu ti0t cRn ding ®O ®iOu tiOt v ph©n phéi n-ic trong hO théng kanh khi I-u I-ing
v mic n-ic € c,c kanh thay ®aei nhiOu. Céng ®iOu tiOt ®-ic ®4t ch/&n ngang c.c kanh sau
ceng chia n-ic hoAc ngang s«ng.

VY dé: Tran hO théng S«ng NhuO, sau c@ngn@i Lien Mic (T3 Liem, Hu Néi) ca
nhiOu céng ®iOu tidic x©y ding trin s«ng ®O topn bé hO théng ®Tm bfo ®-ic nhiOm vd
cEp n-ic, tifu 6ngvp an toun cho c,c c«ng trxnh. Céng ht I-u Li2n Mic Ip céng ®iOu tilt,
cé nhiOm vo

- DOng n-ic & ht |-u céng Lin M2c khi muc n-ic s«ng Hang v-it cao trxnh +12.95
®0O ®fm bflo @&n ®Pnh cho céng Li2n Mc
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- 8m bfo giao th«ng, tfi trang H30 ®i ®-ic tran hai bé s«<ng NhuO

- 8m bfo IEy n-ic t-ii cho hO théng 6000ha

- Tizu n-ic ®Cu vo phCn diOn tYch & ht I-u céng thuépl@paHu Néi, Hu TOy co

- Céng ht l-u Lizgn Mtc c& 3 coa, mci coa réng 6m, trong ®4 ca coda qua ©u thuyOn

4.Ceéng titu: Ding ®O th,0 n-ic thda, n-ic ®ang cho khu viic nuo ®3 ®0 chéng 6ng.
Trong hO théng kanh, céng ti2u ®-ic x©y dung tran ¢ c kanh titu ®ndErth o t6 ¢.c
khoang t-i viio n-i tEp trung n-ic, do y2u cCu t-ii tifu khoa hac hoZc réa mZn, thau chua
cTi tto ®EL.

VY db: Céng L,ng ThEHgyOn Cung Long, Tru Viphcd nhiOm vé ti2u éng cho
58.940 ha, ng'n mAn cho 31.140 ha, t'o nguan n-ic ngat ci®8ha. Ngoyi ra, céng
cBn c& nhiOm vd kOt hip cTi thiOn giao th«ng thfly, giao th«ng bé, bé trY ®ba bun dén c-
phéc vo n-ic sinh ho't cho thb x- Tru Vinh vu ¢,c ving I©n cEn. Céng ca 7 cda, mgi coa
réng 8,5m ding cfia van ph¥ung ®0 ®3ng mé céng.

Ceéng tifuCae Thi2u Ill (KiOn Théy, Hfi PhRng) ca 4,abgi coa réng 7,5m, titu 6ng
cho 9.174ha. Céng CCu Xe (HYi D--ng) c& 7 cda, mci céa réng 8m, I-u I-ing titu thiOt kO
230n1/s, tidu cho khu vic B¥sc H-ng HY

5.Céng ph©n lo Ding ®0 th o mét phCn I-u I-ing vO mia cfia mét con s«ng sang
h-ing kh,c, ho/Z&c tEp trung n-ic ph©n 16 vpo mét ving nhEt @hakhu vic thEp, dRng
s«ng kh,c gCn ®4...) nh»m ht thEp muc n-ic 10 & s«ng ®O n-ic kh«ng trun qua ®?2 ho/Ec ca
thO giffm chiOu cao cfia ®2

VY doéCeéng ph©n 16 VOn Clidp TOy cOR/Et tti km 37 cfia ® phfi s«ng Hang, € ®Cu
s«ng 8.y, céng gdm 26 coa, m¢i coa réng 8m. Cing vii c,c ®otn ®? thEp hai b2n céng
(trpun cou hé ®2) dpi 8,6km c& thO ph©n 10 vii I-u I-ing lin nhEt 5008@®0 ph©n n-ic 16
s«ng Hang vpo khu chga thuéaydn Phoc Tha, sau mia 10 n-ic ®-ic th,o qua ®Ep 8.y
®0 dEn ra biOn Iy thuéc loti céng @&ng VOn céc thuéc loti céng 1é thidn, cao trxnh
ng-ing céng + 12,0 I-u I-ing qua céng 2330ffs, ceng ding van ph¥ng, ®ang mé b»ng téi
®iOn, v mia 10 céng lu«n i€ txnh tritng vEn hunh.

6.Céng ng'n triOu

X©y dung é cda s«ng ven biOn, chbu fnh h-éng truc tiOp cha thélréthéika
nhEt ®pnh, khi thud triOu deng, céng mé ®O c,c c«ng trxnh IEy n-ic ngét vuo ®ang (do triOu
®Ey dan I2n). Khi triOu rét viio mig, Iii déng ch®©n triOu thEp céng o tidu n-ic to
®ang ra. Vo mia kh« céng ®ang ®0 ng'n triOu gi+ ngat. Ngopi ra céng cl3n cé t,c dong
thay ®eei n-ic trong ®ang nh»m thau chua réa mZ&n.

VY dé: Céng Nghi Quang (NghO An) ®-ic x@y ding ®O tidu 6ng, @yindr+ ngat,
ng’'n mAn, gdm 12 céa mg¢i cda cd bO réng qua n-ic 3,2m vu mét cda qua thuyOn réng 6m,
ceng s6 déng coa van tu ®éng troc ®ang.

Théng k2 mét sé céng ving triG-ic thO hiOn qua bng 1)



7. Céng th,o ¢t T'o n?n I-u téc dRng chfy qua céng g ®ei lin ®0 ca t,c dong
xai bin roa bin c,t I3%ng ®&ng &€ ®.y, phYa tr-ic ¢,c c«ng trxnh (th-éng Iu c,c ®Ep dong,
céng ®iOu tiOt, céng IEy n-ic...) v th 0 qua céng vO ht I-u.

C,c loti céng tran c& thO Iy céng lé thign hay céng ngCm. Trong ch--ng npyp®O cE
®0n céng |é thian cRn céng ngCm trxnh bpy & ch--ng kh c. Céng lé thien kh,c vii céng
ngCm Iy phYa tran ®0 hé kh«ng ®¥2p ®Et hoZEc & céng hé beé trY cCu giao th«ng ®0 xe v n
qua 4.

Ceng Ié thi?n th-éng ®-ic s6 dong vii tr-éng hip: n-ic chfy qua cengilkh«ng .p
luc, chiOu réng coa céng lin v kOt hip ®O thuyOn bl qua 1%, khi cét ®Et hai b2n céng
kh«ng lin.

80 ®t moc ®Ych ®iOu tiOt I-u I-ing v khéng chO muc n-ic td kanh cEp tr2n vpo kanh
cEp d-ii, ®Tm bYo cho c«ng trxnh lpm viOc bxnh th-éng, @&Carcph, nh hoZEc trén kanh

BYng 141. Th«ng sé chYnh mét sé céng ving triOu

cpic‘)u |}3(‘) Cao ChiOu | ChiOu
TT | T®nceng T@nh Leerr]Pg Lirr:ﬁ tr><‘nh S?alfj bO igls%lﬁ B,/Sb
sB(m)| B, m) "' | nng bO
1 2 3 4 5 6 7 8 9
1 [Vum 8an |BOn Tre 15,0 40 -35 1,50 56| 2,50
2 |VumHa BOn Tre 10,0 18 -3,0 1,50 80, 1,80
3 |TCm Ph--ng|Céu Long 15,0 30 -3,0 1,00 15| 2,00
4 |8aléc Cou Long 10,0 22 -3,2 1,30 71 220
5 |C,iXe HEu Giang| 7,00 15 -3,0 0,50 35 2,10
6 |C.iOanh |HEuGiang| 14,0 26 -3,0 0,50 35 1,80
7 |GRC«ng |TiOn Giang| 16,0 32 -3,7 1,80 80| 2,0
8 |Xu©n Hop |TiOn Giang| 280 44 -3,5 0,60 70| 1,60
9 [Trb Yan Long An 15,6 30 -3,0 0,50 60, 1,9
10 |8«i Ma Long An 13,2 20 -2,4 1,77 35 1,50
11 [Mi Trung  |Qufing Bxnl 80,0 110,  -4,0 0,50 29| 1,40
12 |DiOn Thunh [Ngh®O An 40,0 84 -3,0 1,30 46| 2,10
13 [Lon | Th,i Bxnh 30,0 48 -3,5 0,50 34| 1,60
14 |CCu Xe HYli D--ng 56,0 90 -4,0 0,50 52| 1,60
15 [Lonll Th,i Bxnh 32,0 50 -3,5 1,00 40, 1,56

ChYnh th-éng x©y c,c céng chia n-ic, céng ®iOu tiOt, céng x&i ¢.t ho&Ec ©u thuyOn... tii
mét n+ tlo thunh ®Cu meéi c«rigenh (hay ®Cu méi ceng). Hxnh)(®xnh buy s- ®a c,c
loti céng tran hO théng kanh.



Do

Hxnh 91: S- ®4& bé trY c,c loti céng tran hO théng kanh
1- Céng IEy n-ic; 2 Céng chia n-ic; 3 Céng ®iOu tidt: @&ng tidu n-ic ra khu cha.

9.1.3.NhiOm vo thidt kO

ThiOt kO céng @9 m bfo s6 déng c«ng trxnh ®t hiOu quy kinh tO, kii thuEt cao, an
toun, I©u dui, s6 dong VEt liOu ti chg, ,p dong thiOt kO ®pnh hxnh vu kOt cEu 13p ghbp ®O rot
ng¥n théi gian thiOt kO, x©y ding sim ®-a cxn to Ium viOc.

1.C.c b-ic thiOt kO
Khi thiOt kO céng tiOn hunh theo c ¢ b-ic ¢6 thO sau ®Oy:

-Dua vponhiOm vo®iOu kiOn sd dong, txnh hxnh ®Pa chEt, ®Pa hxnh n-i x©y céng...
chan hxnh thgc céng hip ly.

- TYnh to_n thity ltic x,c ®Pnh kYch th-ic ciig egnchén biOn ph,p tifu n"ng thYch hip.
- TYnh to,n n-ic thEm d-ii ® y cén®O kiOm tra ®iOu kiOn an tothiEvd

- Chén kOt cEu c«ng trxnh vy bé trY ¢,c bé phEn ciia céng.

- KiOm tra ®iOu kiOn sen ®Pnh vy c-éng ®é ciia c,c bé phEn céng.

- Tr2n c- sé tYnto,n, vi c,c bn vi c«ng trxnh.

- TYnh to,n kheéi |-ing v teeng dii to,n c«ng trxnh.

Tiy theo quy m« c«ng trxnh mp En ®pnh y2u cCu v néi dung, ph--ng ph,p tYnh to,n
t--ng gng vii c,c giai ®o'n thiOt kO.

2. ThiOt kO ®Pnh hxnh
ThiOt kO c,c c«ng trxnh tr2n k@nai chung vp céng nai riang cRn cd ph--ng ph,p
kh,c I theo thiOt kO ®Pnh hxnh. C_c bfn thiOt kO ®Pnh hxnh c«ng trxnh npy Ip do ¢.c c- quan
thiOt kO cfia B&, S& chuy2n ngunh ban hunh.
Dua vpoc,c yau cCuO thiy luc, cét n-ic, ®Ppa hxnh ®@pbakéEhip Vi txnh hxnh co
thO n-i xO©y ding ®O chan mEu thiOt kO cfia céng cho thYch hip.
Khi thiOt kO theo bfin ®Pnh hxnh c¢Cn tiOn hpnh nh- sau:
- DOa vpo I-u I-ing thiOt kO vu ch@nh IOGch mac n-ic th-ing ht I-e ¢ th«ng sé c-
bfin kh,c,chan chiOu réng céng, chan n@enh hxnh.



- § .nh dEu vP trY c«ng trxnh tr2n bfn ®& ciia hO théng k2nh v vi s= hda bxnh ®& n-i
x©y céng.

- Ghi ¢, c cao trxnh m/Et ®Et v cfia ¢,c bé phEn c«ng trxnh, tYnh kYch th-ic c,c chi tiOt céng.
- TYnh to,n khéi I-ing c«ng trxnh v du to,n, tYnhlginh c«ng trxnh.

ThiOt kO ®bnh hxnh giop cho viOc thidt kO c«ng trxnh ®-ic nhanh, gan... nh-ng cong
phfi loti trd khf n'ng mét sé tr-éng hip cCn phTi tYnh to,n kiOm tra It hoZ&c x,c ®Pnh c,c
kYch th-ic vu kOt cEu ®- chan.

9-2. TYnh to,n thiiy luc

9.2.1Méc ®Ych, yau cCu

1.Méc ®Ych

TYnh to,n thiy I0c chia ceé®D gifi quy®ai vEn ®O c- biin:

- X,c ®pbnh ®-ic chiOu rénfa ceng®fm bfo ®-ic I-u I-ing qua céng theo mai yau
cCu cila mai théi ka

- TYnh to,n ti2u n"ng vy c,c biOn ph_p tidu n"np»m aen ®bnh dRh§ycvp kheng
g©y xai & phYa sau céng.

2.Y3u cCu

8O ®,p @ng c.c yau cCu npy, khi vb trY céng ®: ®-ic x,c ®pnh, viOc thiOt kO cCn phi ®C
cEp ®0n c,c VEn ®O sau trong tYnh to,n thiy Iic.

- DOa vpo nhiOm vo céng, viOc thiOt kO cCn ¢'n cg vuo quy phhiprii@®O xc
®Pnh tCn suEt ®m bJo, sukt thiOt kOO t6 ®& x ¢ ®bmhbic n-ic th-ing ht I-u, I-u
I-ing th,0 qua céng cho phi hip.

- Dlia vpo ®iOu kiOn ®Pa hxnh, ®Pa chEt vt y2u cCu cd thO kh ihyatmégaihegs céng.

- TYnh to, rx,c ®Pnh chiOung céng, nh»rthda m-n méi y2u cCu th_ o n-ic, ®m bfo
y2u cCu ki thuEt, kinh tO.

- TYnh to,n titu n"ng ®m bfo an toun trong mai tr-éng hip.

9.2.2X,c ®pnh muc n-icthidt k&h-ing ht I-u céng

1.X,c ®pnh muc n-ic thiOt kO ht |-u c&hiy)

C'n cg vpo nldm vo c«ng trxnh x ¢ ®Pnh ®-ic cEp c«ng trxnh, t& ®& c& mgc ®Tm bfo.
@ng vii mgc n-ic ®m bfo thiOt kO, qua tYnh to,n thud luc, thud v'n sl x,c ®Pnh ®-ic muc
n-ic th-ing ht I-u thiOt kO.

a.Vii céng IEy n-ic:

C'n cg vjo muc n-ic cCn & n-i ding, vi ®-éng main-ic trong kanh td tYnh to,n thiiy
luc k2nh, chéng ta ca& mic n-ic thidt kOt ®Cu kanh, taatipn-ic ht I-u céng.



b.Vii ceng ph©n Io, ceng tidu

Dua vpo tYnh to.n thud v'n ®0 x.c ®bnh, vY db: mét con s«ng ca I-u I-ing Ipn Q, mét
nh_nh ®ze vpo mét I-u I-in@; thx |-u |-ing trong s«ng Q+ Q (hxnh 14.4) tra quan hO
Z,~ Q @ng vii (Q + Q) ta sl ¢4 muc n-ic ht I-u cCn txm,

Vii céng tidu ving triOu: muc n-ic ht I-u thiOt kO chén theo ch©n triOu, ®@nh triOu
dtng triOu thiOt kO.

Q Q+Q

e

Hxnh @2.Nh ,nh cé l-u I-ing Q1®ae vpo s«ng cé I-u I-ing Q

2. X,c ®pnh muc n-ic thiOt kO th-ing I-u c@rg

a. Vii céng IEy n-ic

NOu céng IEy n-ic truc tiOp t6 s«ng, cCn tiOn hpnh nh- sau:

L-u I-ing cfia s«ng tti théi ®Om tYnh to_n,Qu I-ing IEy n-ic vpo knh Q, nh- vEy
l-u I-ing trong s«n@Rn 14 InQ,=Q,- Q. T6 Q vu Q2 = QR Q, tra quan hOZf(Q) ta

c& muc n-ic trong s«ng phYanryu phYa d-ii céa IEy n-ic Iy HH,. T6 ®4 ta cé teen thEt
cétn-ic: Z,=H,;2 H, (hxnh ).

_a\

Hxnh 9B. S— ®4 tYnh chiOu s@u n-ic tréng
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Do viOm-ic chfy vpo céng né coa IEy n-icmuac n-ic cRn ci thm ®é ht thEp, Z
tYnh theo c«ng thac:

_3 Kv?

Zy = 210 Kg (9-1)

Trong ®a: K -t se I-u l-ing, b»ngQg;

1
v - |-u téc bxnh qu@©n trongrsy phYa d-ii céa IEy n-ic.
Q.

V= vii W, - m/Et c¥t -it & s«ng @ng vii chiOu s©u nsjc H
2

g - gia tec trang tr-éng.
Nh- VEy chiOu s©@u n-ic s«ng tti ®Cu cda IEy n-ic:
H=H,2 Z (9-2)
vii Z2=2,+2,
CCnchoy:
- TrP sé H tYnh ®-ic nOu nha h-n chiOu s@u chfy ph©n giii cfia s«ng (hx<dihg
gi, trb H,

- Tr-éng hip céng ®/Et kh, s©u vpo trong cda IEy n-ic, cCrhfymkegnHEt cét n-ic
tran kanh dEnd s«ng vpo ®0On céng IZoc ®4&, Z=Z, + Z, + Z,

b. Céng ti®u, céng ph©n 10

Tr-éng hip céng ti2u, céng ph©n lindic n-ic th-ing I-u ®-ic tYnh to,n xuEt ph,t t6
y2u cCu khéng chO chéng éng néi ®&ng ®0 x_ ¢ ®pnh. CRn mud-o;i®B ®-n gifn vu
an top th-eéng ¢’n cg vpo I-u I-ing tifu v quan hO Q ~ Z cfia s«ng ®0 x,c ®bnh. L-u I-ing
t--ng @ng é ngoui s«ng,@ Q, + Q, vii Q, I-u I-ing ngopi s«ng vy Q I-u I-Ing tidu.

Rizgng ®ei vii céng ti2u ving triOu, viOc tYnh to .n phgchttm vx chO ®¢ th o n-ic
pho thuéc vpo si thay ®aei mic n-ic, nhEt Iu mic n-ic ht I-u do chbu fnh h-éng ciia thiiy
triOu. 8Oy Ip bpi to,n dRng kh«ng sen ®bnh, tac Iy pho thuéc theo théi gian. VEn ®0 npy ®-ic
trxnh by chi tiOt trong c,c gi.o trxnh vO thfiy luc.

3.Lua chan kiOu ng-ing céng vy I-u I-ing ®-n vb.

a.L-u I-ing ®-n vb ch{y qua céng
VEn ®O chan I-u I-ing ®-n vb chfy qua céng rEt quan trang, cCn phfi xbt ngay t6 ®Cu
vx na Ynh h-éng ®0n gi, thunh x©y diung vu ®iOu kiOn Ium viOc an toun ciia céng v kanh.
Khi chan I-u I-ing ®-n vP lin, kYch th-ic céng ®-ic gifm nhé, song ti?u n'ng sau
céng sl phac ttp. NOchan I-u I-ing ®-n vb nhéa thx ng-ic I4. Vx vEy trong khi thiOt kO
cCn phTi so s,nh lua chan ®0 gifi quyOt thof ®,ng vu bfo ®m c,c y2u cCu kinktd ki th



Khi chan I-u I-ing ®-n v c¢Cn tham khYo c,c sé liOu kinh nghiOm thic tO, v n2n cho y ®0n
mét sé m/Et sau:

- Khi ch@nh 1OGch muc n-ic th-ing ht I-u lin, n"ng I-ing dBng chfy qua céng lin n2n
chan |-u I-ing ®-n vb nha.

- Khi chiOu s©u n-ic sau cémgngnan chén I-u I-ing ®-n vb nha ®0 gifm nhN vEn ®0
tifu n"ng.

- Khi nOnyQu, kh{ n"ng chéng xai kbm n2n chéan I-u I-ing ®-n vb b

- Khi céng ca quy m« lin, n-ic chfy ra sau céng kh«ng ®Ou, kha khuOch t,n dO dEn
®0n hiOn t-ing chfy tEp trung, cong n2n chaming ®-n vb nha.

§O ®fm bfo dRng chfy td céng ra kanh khuOch t,n t-=ng ®&i ®Ou, theo ®O nghb ciia
V.M.8«mb-r«pski, I-u I-ing ®-n vb sau bO ti2u n"ng kh«ng lin 1,2 ICn I-u |-ing ®-n
vb trong kanh v néi chung nha h-n ¥8m.

Theo kinh nghiOm thuc thx céng ding ph©n 16 tran nOn ¢ t g=18n7/s.m. Céng
tifu g = 4 11n¥/s.m nOu ®Et nOn ca tYnh dYnh c& thO IEy lin h-n mét chot. Céng IEy n-ic
q =4 9 m¥s.m vu |-u téc qua céng v = 12 m/s ®O taen thEt cét n-ic qua céng kh«ng
qu, lin.

b.Lua chan kiOu ngrig céng

Hxnh thgc ng-ing céng ca fnh h-éng ®On kh{ n"ng dEn n-ic qua céng, Inh h-éng
®0n viOc x,c ®Pnh kYch th-ic Ig céng v mét sé kOt cEu kh,c cfia céng. PhCn lin ¢,c céng
®- x©y dung € n-ic ta chan loti ng-ing b»ng, ca t,c déng nh- ng-ing ®3Jnh réng. iNgou
loti ng-ing b»ng ca thO chan hxnh thgc ng-ing mAEt c¥%t thuc déng kh«ng ch©n kh«ng.

Trong c,c tr-éng hip sau ®©y th-éng ding ng-ing ®3Jnh réng:

- Khi cCn ht thEp cao trxnh ®@nh ng-ing ®0 ®m bfo kh{ n'ng dEn n-ic qua céng. VY
do céng tidu, cao trxnh mAta@-éng tidu th-eng thEp, chiOu s©u n-ic 1% y2u cCu lin ®0
cé thO nhanh chéng ti?u n-ic ®&ng.

- Khi |-u I-ing ®-n vb ®: x,c ®Pnh nh-ng kh«ng ®Ri hai hO sé I-u I-ing lin.

- Khi théi gian thi c«ng gEp rot, mét sé y2u cCu kh,¢®f m-n thx chan loti ng-ig
nuy ®-n gifin, thi c«ng dO.

Tul theo txnh hxnh ¢d thO nh- y2u cCu chiOu s©u n-ic chfy, yau cCu vO hO seé |-u
I-ing € mu cao trxnh ®Pnh ng-ing chg dRng n-ic vuo céng cé thO lum b»nmpbbAec
®,y k&h mét chdot.

Tr-éng hip y2u cCu ca hO seé I-u I-ing lin hé&c khi muc n-ic th-ing I-u v ®,y kanh
chanh nhau qu, nhiOu, cCn hin chO I-u I-ing ®-n vb thx n2n ding ng-ing thuc déng ®0
nG©ng cao trxnh ng-ing 12n, gifm cét n-ic chfy tr2n ng-ing trpun, ®ang théi gifm ®-ic
chiOu cao coa van.
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9.2.3TYnh to_n kh{ n"ng th,o n-ic

Khi dRng chfly qua céng, tiy hxnh thgc tEm ®,y céng ®O ci c«ng thgc tYnh to.n phi
hip. Trong ch--ng ®Ep trun ®- n2u ra, & ®©y ch@ nu mét seé tr-éng hip th-éng g4&p. Té c,c
c«ng thgc tYnh to.n, ca thO x.c ®Pnh kYch th-ic céa céng hoZc biOt kYehddnig, cd
tYnh to,n kh{ n"ng th o n-ic cfia céng, kiOm tra mic n-ic tr-ic, sau céng.

1. Ng-ing céng Iy ®Ep trun ®@nh réng
PhCn npy ®- trxnh by ki € ch--ng ®Ep&iR@y ch@ nh¥.c It nh+ng néi dung c- bfn.
- Ti2u chuEn chfy ngEp: 8Ep trun chiy ngEp khi
h,2 nH, (9-3)
hoAc h,2 1,25 h (9-4)
Trong®a: H- cét n-ic th-ing I-u tr*n ®Jnh ng-ing(hxnh 94b);
H, - cét n-ic th-ing I-u tran ®@nh ng-ingca kO I-u téc tii gCn;
n-hO sé chfy ngEp, 0.¢H ¢ (0,83 0,87);
h, - cét n-ic ngEp, tac Ip chiOu s©u muc n-ic ht én ®@nh ng-ing
h, - chiOu s©u ph®n giii chfy tran ng-ing trun.

a)

Hxnh 9. S- ®& tYnh to,n thily luc ®Ep trpun ®@nh réng
a) Ch{y tu do; b) Chfy ngEp.

a. C«ng thgc tYnh to,n khi chfy kh«ng ngEp
L-u I-ing th,0 qua trun tYnh theo c«ng thac:

Qr = gma by2gH3'? (9-5)
Trong ®a&:
&, - hO sé co hNp b2n do me trd (meé gi+a) gOymh %)
B-ad
= 9-6
5 (9-6)
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ho/c e = B-ad (9-7)
By

Trong ®a:
B - chiOu réng th©n céng, kO cf c,c meé troaB =4 d;
b - chiOu réng 1 coa trun n-ic;
d - chiOu duy 1 me tré;
B, - chiOu réng m/Et n-ic th-ing I-u, ca kO ®On ®é mé cda vio céng;

m - hO seé I-u I-ing, phd thuéc loti ®Ep trun, ng-ing trun, hxnh thgc vy ®é
mé cda vpo, khi tYnh to n IEy theo quy phtm. S- bé, ca thO tham kh{o-Bfog-thg
VII ®Ep trun b t«ng trang Ific

H, - muc n-ic th-ing I-u, kO ®0On I-u téc tigCn

2 (9-8)

H, v, - chiOu s©u cét n-ic vu I-u téc dRng chfly & th-ing |-u céng ®-ic tYnh tii vb trY
c,ch coa vpo th©n céng mét khofngeL(3- 5) H.

a) 7 \ b) Br
B

Hxnho-5
a) Khi B = B; b) Khi B<B.
b. C«ng thgc ¥ to n khi chfy ngEfhxnh %4b)

Q=] 4J n Sbh\29(Ho - y) (9-10)

Trong ®&Sh - taeng chiOu dpi trpn n-ic cfia ¢,c khoang trun;
h, - chiOu s©u n-c tr*n ng-ing, h= h, - Z,,;
Z,,, - chiOu s©u héi phoc, thahflo c,ch x,c ®Pnh & c,c s,ch thiiy luc;

Tr-éng hip céng nha, ba qua,Z trong tYnh to,n IEy, k h,; vii h, I cét n-ic ngEp
(hxnh 9ib).

avg

Hy, = H +
29

(9-8)
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j -~ hO sé ngEp, pho thuéc vusa®u I-ing m cfia ®Ep trun. Tham khfo bfneB)7
ch--ng VII- §Ep trun b2 t«ngrang Iic

j ¢~ hO sé |-u tec, do c& finh h-éngy hNp b2refia c,c me trd. X,c ®Prh trén ¢ sé
X,Cc ®bnle,. C,ch x,c ®Png, nh- c«ng thac (H) hoAc (9). Khi g2 0,96: Kh«ry xBt nh
h-éng cfia me trogoi ceng kh«ng ca me 1o, = 1

Khi 0,96>¢,20,8: j,=0,5¢+0,5

Khi g,< 0,8 HO s¢, IEy b»ngg,

c. Chfly tu do d-ii cba ceng

Ding chfy npy Yt gZEp, vx na th-eng g¥n liOn vii hiOn t-ing n-ic nhy phang xa, Iy
®iQ cCn kh¥sc phédc trong viOc neéi tiOp dRng chfy vy tidu n'ng sau céng. Tuy nhin & mét
sé tr-eng hip nh- & bO I13ng c.t, ding nuy tan tti ®O xi réa bin ¢ t trong buang 1%ng hoZc
g/Ep & céng ngCm kh«ng ,p |IEy n-ic ha chga. S- ®& chijymin{%).

g %
st
.
| L 2]
1
s v A7 4 v
C

Hxnh 96. Chfy tu do d-ii cba céng
C«ng thgc tYnh to,n:

Q=¢ Sbh, y29(Ho - h¢) (9-19

Trong ®&:e- hO sé co hNp do mé tré gogral- a, (9-12

Hy+Sb

8 - hO seho thuéc hxnh ding mé (hxni)9

- 8Cu mé tr6 nda v3ng trig=a0,11;
- 8Cu mé tr6é vu«ng gag & 0,2;

- §Cu me trd hxnh I-u tuyOp=a0,06;

j -hO sé l-u téc:
- Céng ng-ing b»ng, t-éng c,nh xi#n hay I-in trBnp =0,95- 1;
- Céng ng-ing cao, cda vpo kh«ng thuEr 0,85 0,95;
h, - ®¢é s©u co hNp sau céng, &.a;
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a - hO sé co hNp®g ¢ ch x.c ®pnh theo bngA®

a- ®é mé coa ceng.

7
90" 1.208d
R=1.708d
4 7
7 V
7
a) b) c)
Hxnh 97. D'ng ®Cu me tré
a) Noa vng tr3n; b) Vu«ng gac; ¢) Hxnh I-u tuyOn
Bfing 92. HO sé co hNp@pa
a/H| 01| 0,15| 0,20 | 0,25| 0,30| 0,35|0,40| 0,45|0,50| 0,55|0,60| 0,65 | 0,70 | 0,75
a |0.615| 0.618| 0.620|0.622|0.625| 0.628|0.632 0.638/0.6450.6500.660 0.672 |0.690| 0.705

d. Chfy ngEp d-ii c6a céng

Tr-éng hip npy, hxnh (@) tti mAEt c%t co hNp ca khuchfly cuén (h> h")

7

C«ng thgc tYnh to,n:

Q =j Sbh, \/2g(H, - h,)

Trong ®&: h,= \/hﬁ - L(Hg -%) +

Hxnh 8. Ch{ly ngEp d-ii cba céng

L = 4 nfa By e

n-

C

L

2

(9-13)

(9-14)

(9-195

m- hO seé I-u I-ing IEy trong khofng 0,650,70:;

j -hO sé l-u téc.

Tr-éng hip h, > h"; vi h > hy thx ht l-u n-ic chfy ngEp I/Eng vu 16c ®34 IEy b,
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2. Ngring céng Ip ®Ep trun thic dong

PhCn npy ®- trxnh bpy & phCn ®Ep trun, &€ ®©y ch@ nh¥ac It nh+ng néi dung c- bn.
a. Khi dRng chfy qua ®Ep trun Ip dng chiy ttheah % ch--ng VI)

C«ng thgc tYnh |-u I-ing:

Q = ggma by2gH'? (9-16)

Trong ®4&:
m - hO sé I-u I-ing, phé thuéc kiOu ®Ep trun, hxnh ding mé ®Ep. Khi tYnh to,n s- bé ca

thO chan nh- sau:

- §Ep trun thiic ddng CGri-gi- - @ -phi-x3-rép m = 0,480,49;
- §Ep trun mAEt c¥it ®a gi.c m334@0,44;
&- hO sé co hNp ngaegs 0,8240,99;

2
H, - cét n-ic tran ®@nh trun ca kO ®On I-u tec tii an,HH+azﬁ trong ®a H, ylu
g

muc n-ic vy I-u téc dRng chfy é th-ing I-u ®Ep trun ti vb trY ¢ .ch céa vpo then trun mét
khofing(3- 5)H. Khi diOn tYch m/Et c%t dRng chiy th-ing I-WWRER&a b.H thx |-u téc ®i

2
tii ®F nha ®O ca th ba qua cét n-ic I-u taez\f,&, khi ®3 IEy H= H:;
g

b - chiOu réng 1 khoang trun.
b. Khi dBng chfy qua ®Ep trun I dRng chily rfgkph 77 ch--ng VI)
8§iOu kiOn chfy ngEp:

h >0 vul< ;ED 2 (9-17)
P ¢P 5
ho/Ec h>0 vuln > agfra LA (9-18)
¢ Py

Trong ®&: P- chiOu cao ®Ep é phYa ht I-u;
Z - ®é ch?nh muc n-ic th-ing ht I-u ®Ep.
az o, . . H R N . y LA
Trp 596915 g Pho thuéc vue— v tra & c,c s,ch thiiy luc. Khi tYnh to,n s- bé céa thO
¢ po P

=0,7

Sro:or
o

B

L-u I-ing qua ®Ep tYnh theo c«ng thac:
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Q=s, m§ b2gH/? (9-19)

Trong ®as,- hO sé ngEp, pho thuéc vpo t $8l,hca thO tra & byn@-1) ch--ng

VII. C.c ky hiOu kh,c ®- gifi thYch & mdc tran.
3. Ng-ing céng Ip ®Ep trun thunh mang, chfly ngkp

QONN NN

Hxnh 9. §Ep trunthpunh mang chfy ngEp
C«ng thegc tYnh to,n:

Q =smyb/2gH*'2 (9-20)

Trong ®&: mj, - hO sé I-u I-ing,

m, = 0,402 + 0,054'% (9-21)
s, -hO sé ngEp
s.=1054+0,2M 32 (9-22)
R A PVH

C,c ky hiOu kh,c xem hxnh-£9.

9.4.2Ti%u n"ng sau céng

1.8/ c ®iOm dRng chfy sau céng

DRng chfly qua céng cid nh+ng ®4c ®idfnsau:

- C& l-u téc trung bxnh lin, ph©n bé kh«ng ®0u; mich ®éngc v mich ®éng .p

luc xYly ra vii mgc ®é lin.

- Muc n-ic th-ing I-u (H ,), muc n-ic ht I-u (H,) vu |-u I-ing qua céng lu«n thay ®aei

theo théi gian, vx vEy tring th.i qua céng cong thay ®aei.

- DRng chfy & ht I-u khuyOch t,n kh«ng ®0u do c.c céa vandéht«ng ®ang bé

vu kh«ng ®Ou.

- BO réng céngSp) nha h-n nhiOu so vii bO réng kanh) (Bl 10 BSb lin (bfng 9

1); céng I th-éng x©y dung tran nOn ®Et yOu.
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Ngopi ®4c ®i0mbyrtran, c.c céng ving triOu cRn ca nh+ng ®/c ®iIOm sau:

- Céng ving triOuh-éng lpm viOc vii mic n-ic ht I-u lin, néi tiOp sau céng & chO ®¢é
chfly ngEp vii magc ®é ngEp lin, nOu theo tYnh to,n th«ng th-éng.

- C.c céng ving biOn chbu fnh h-éng truc tiOp chia thud triOu (€ miOn B¥c Iu nhEt triOu,
& miOn Nam Iy b,n nhEt triOu, &€ miimg Ip b,n nhEt triOu kh«ng ®@u)-u vic kYn,
thud triOu nh h-éng mét phYa céad-u vic mé (phCn lin thuéc ®ang b»ng Nam bé,
mng I-ii kanh rich ch»ng chpt) thud triOu nh h-éng vu quyOt ®Pnh chO ®é muc n-ic & cf
hai phYa céng.

- DBng chfy sau klgua khai ng-ing céng th-éng xuEt hiOn n-ic nhfy sang vp sing
®@ng chfy vét qua bO, tlo ra n-ic nhfy kh«ng @n ®Pnh, vx vEy hiOu quf cfia bO ti2u n'ng
kBm v qu, trxnh ti2u n'ng phCn lin diOn ra sau bO.

- Céng ®/t tran nOn mOm yOu vy phac tip.

2.TYnh to,nkiOu s©u n-ic nh{y

- Ti2u n"ng sau céng th-éng gZp Ip tifu n'ng ®,y nh- ding bO, t-éng hoZc bO vp t-éng
kOt hip. Ding c,c c«ng thgc sau ®O tYnh chiOu s@u coiignthiOp h

2
E,= H+P +220 (9-23)
29
H - cétn-ic th-ing |-u tYnh tii ®@nh ng-ing;
P- chiOu cao ng-ing so vii ®.,y ht I-u (ho&£c ®,y bO nOu ca);
V, - I-u téc tii gCn.
§é s©u co hNp k,c ®pPnh td c«ng thac:
o2
E=h+ —— (9-24)
2g] “he

8¢ s©u liegn hiOp'htheo c«ng thac:

a 2 0
ho= Necel; , 89”40 (9-25)
2 gh3 0
¢ ¢ -
. s - Q
Trong ®4&: g-l-ul-ing ®-nvpb, q=- b
a

b - chiOu réng khoang céng:
Q - l-u l-ing qua ceng.

- Ngoyi ra c& thO ding bfing tra thily lic ®0 tYnh c,c gi, trb tr2n theo c«ng thgc:

_ 9
f, =9 (920
c j .Eg/Z
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Trong ®&j - hO sé I-u téc pho thuéc vuo m (tra br§ch--ng VII).
T6 f_ vyj trabling ta cét ¢ vt
he =t ..Eq (9-27)
h.= t..Eq (9-28)
3. TYnh to,n thiiy luc® ti®u n"ng
Ding bO ti?u n"'ng, chiOu sGufiadbO phYi thaa m-n tlo ra n-ic nh{y ngEp:
d=sh’- (h+ D2) (9-29
Trong ®3s - hO se, th-éng chan b»ng 1,03,10;
h, - chiOu s©u n-ic ht I-u tii ®,y kanh;

DZ - ®Cu n-ic chanh IOGch & cuéi bO chfy vuo kanh. Th-éng y2u cCu
chiy ngEp (s~ ® ®@nh réng):

2 2

-9 q
DZ=——-— (9-30)
2g i 2g(h ¥
Khi tYnh ®-ic chiOu s©u d, n"ng I-ing ®e&i vii ®,y bO sl t'ng [2n ®On,E'
E,=E,+d (9-31)

TiOp tdc tYnh héng vii E}, theo c,c c«ng thac tran. KiOm tra [
h=d+h+Dz2 h" (9-32)

Trong ®& h'gng vii E};thx thaa m-n ®iOu kiOn chfy ngEp. KYch th-ic d ®a Iy chiOu
s©u bGPt n"ng.

NOu kh«ng tha m-n ®iOu kiOn chfly ngEgB29 thx phfi¥nh It d' theo c«ng thac
(9-29) trong ®4 h'lEy @ng vii E, v tiOp téc kiOm tra It d ®On kiistm-n ®iOu kiOn
chfly ngEp (32

Av4
=

—  — T ——=——=—-C= "

] l1 I2 !

Hxnh 910. S~ ®& tYnh to,n bO ti2u n"ng
ChiOu dpi b?u n'ng:
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L,=1,+bl, (9-33
|,- chiOu dyi n-ic r—i t6 ng-ing xuéng s©n tidu n"ng

l,=2/h (P+035h,) (9-34)
h© ZHo; (9-35)

P - chiOu cao ng-ing céng so vii ®,y bO;
|, - chiOu dpi n-ic nhYy, c& thO tEy
l,= (4,5 5) (h.-h) (9-36)
b - hO sé IEy b»ng 0,7,8.
4.TYnho,n thity l0c t-eng tidu n"'ng

Tr-éng hip muén g+ nguyan cao trxnh ®,y kanh ht I-u, ®0 ®Tm bfo chiy ngEp phfi
x©y dung bgc t-éng ch¥n ngang (t-éng ti®u n"ng).

Yau cCu vO tYnh to,n thiiy Ic cho t-ng ti2u n"ng Ip phYi x,c ®Pnh ®-ic:
- ChiOu cao cfia t-éng P
- VP trY cfa t-eng (khofng c,ch ciia t-éng @@ c¥t co hi\p)
H>nh (911) Iu s— ®& tYnh to,n t-éng tidu n'ng. §0 t'o nn n-ic nhfy ngEp, chiOu cao
cfia t-éng x,c ®pPnh theo c«ng thgc:
P,= sh, - H, (9-37)

H, - cét n-ic tran ®@nh t-éng, khi tYnh to n gif thi®bg Ium viOc nh- mét ®Ep trun
vu tYnh theo c«ng thgc:

2
av
H¢ =Hos- —281 (9-39)
Trong ®a: v :i,, (9-39
017
S C
o= O 92/3 (9-40)
01~ = -
giny/2g 0

m - hO seé |-u I-ing, ca thO chan 0,400,42;
s-hO sé du trss = 1,05- 1,1.
Vb trY cfia t-éng x,c ®Pnh b»ng khofng ¢ ch td t-éng ®On mAEt c¥t co hNp,

l, =3h, (9-41)
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Hxnh 911. S- ®& tYnh to_n t-&ng tidu n"ng

\'_'U('iz'|
///
I'

Sau khi tYnh xong, cCn phfi kiOm tra txnh hxnh chfy sau t-éng, néi dung kiOm tra Iu
tYnh chiOu s@u lizn hiOp co hNp sau t-eng nh-ng cCn ché y d3ng chfly &€ ®©y Iu chfy qua ®Ep
trpun n2n n'ng I-ing E,, tYnh b»ng c«ng thac:

E,=F + Hy (9-42)
T6 E,, VU g tYnh fg_ réi tra rat,, t. v t¥nh vp h,, nGu nhfy ngEp thx an toun,
nOu nhfy xthx ph{i lum thdm t-éng tidu n"ng thg hai n+a v.v...
5.TYnho,n thity luc bO v t-éng tidu n"ng kOt hip

Trong thuc tO th-éng gZ&p, nOu lum bO tidu n"ng thx chiOu s©u bO lin, khéi I-ing ®po
nhiOu, nh-ng nOu lum t-éng tidu n"ng thx t-éng cao, dRng chfly &ag ¢4 khf n"'ng xfy
ra n-ic nhfy xa ph{i lum th@m t-éng thg hai si kh«ng hip ly. Trong tr-éng hip npy phfi
lum c«ng trxnh ti2u n"ng theo hxnh thgc bOangtkOt hip nh- s- ®& hxnh1(®.

Néi dung tYnh to,n: ®-ic chan tr-ic mét trong hai gi, trb hoAahiQu s©u cfia bO,
hoZEc Iy chiOu cao cfia t-éng.

NOu biOt d thxtPnh theo c«ng thac:

P =sh.- (d+H,) (9-43)
NOu biOt, Ehx d tYnh theo c«ng thgc:

d=sh.- (R, =H,) (9-44)

Khi tYnh to.n co thO sl p dg c,ch tYnh & c,c méc tran.

777777777, ///%
T, 77K7

Hxnh 912. S- ®& tYnh to_n bO vu t-ng titu n"ng kOt hip
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Hxnh thgc c«ng trxnh bO vy t-€ng ti2u n"ng th-éng ®-ic ding trong tr-éng hip c«ng
trxnh lin, c& Q v H lin, ®¢&i vii ¢c,c c«ng trxnh nha tran kanh thx hxnh thac nug Yt di

6. Ng-ing tiu n"ng

Cuéi bO tidu n"g, th-éng lum ng-ing (hxnh-23). Ng-ing cuéi bO ca t,c dong:
+ Giffm chiOu dpi n-ic nh{y n2n gifm chiOu dpi bO.

+ T'ng chiOu s@u n-ic trong bO vx vEy gifm chiOu s©u ®po bO

+ H-ing dRng chfy xiOt 12n m/Et n-ic, gifmtliu téc ®,y vu ca thO hxnh thunh chiy
X0,y

T'ng th®m t,c déng khuOch t n, gifm bit n-ic vEt hai bé, lum cho dRng chfy mau
chang phi hip vii |-u téc bxnh th-éng phYa sau, gifm ®-ic chiOu dui s©n sau thg hai.
ChiOu cao ng-ing cuéi bO nan chan hip Iy, dEp qu, ng-ing sl mEt t.c déng nOu
cao qu, I%i sinh dRng xiOt vu n-ic nhiy phYa sau, chiOu cao ng-ing th-éng x.c ®pnh theo
thtic nghiOm.

‘i D\\
S e Wi e s e

Hxnh 913. Ng-ing cugi bO tidu n"'ng
7. ThiOt bb ti2u n"ng phé

Loti thiOt bb npy ca t,c dong ti2u hao n'ng I-ing théfia dRng chily, rét ng¥n ®-ic
chiOu dpi n-ic nhfy do ®& gifm ®-ic khéi I-ing s©n ti2u n"ng. C,c thiOt bb nuy cRn ca i
cho viOc ph©n bé I-u téc & ht I-u.

ThiOt bb ti2u n"'ng phd th-éng gZ&p nh- r'ng, meé vy dCm ti2u n'ng.

3 . b) a
7 s
== =

—
——
1

Hxnh 914. R"'ng ti*u n"ng
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Hxnh (914) Ip mét se hxnh thgc r'ng ti*u n"rg.ng ca t,c dong chia c¥at d3ng chiy
thunh nhiOu dRng nhéa theo cf mAt n»m ngang vu m/Et thang ®gng. C,c dRng nha nuy sau
khi qua r'ng sl x« vio nhau g©y ra hiOn t-ing n-ic cuén vy tifu hao n"ng I-ing, ®ang théi
lum clo I-u téc lin nhEt chuyOn 2n mAEt, gifm nhN I-u téc ®,y, Ium cho st ph©n bé I-u téc
phi hip vii ding ph©n be bxnh th-éng é ht [-u.

KYch th-ic r'ng titu n"ng c& thO tham khfo c,c sé liOu sau:

a1 16

a—ggl—z s QHﬂ (9-49)
b=(2275)a B=bd (9-46)
d=(0,1- 0,35)a; (9-47)
L = (1,10- 1,50)a; (9-48)

Trong ®ADH - ch2nh |Och mic n-ic lin nhEt gi+a th-ing vu ht I-u; ¢,c ky hiOu kh,c
xem hxnh vi.

8O x.c ®Pnh chYnh x_.c kYch th-ic r'ng phfi dua vuo kOt quy thY nghiOm m« hxnh. C'n
cg Vo mét sé thY nghiOm, chiOu cao cfia r'ng khofng %Y chiOu s©u n-ic ht I-u
thx t.c dong ti@ n"ng tét, khi mac n-ic ht I-u s©u t.c déng ti2u n'ng gifm. Vx thO r'ng
tifu n"ng ch@ ding trong tr-éng hip bO tidu n"ng kh«ng qu, s©u hoZEc sOn tidu n'ng Yt déc.
Tét h-n Ip lum hai hum r'ng xen ki nhau ®0 t'ng t,c dong cfn dRng vu khuOch t.n dRng

chfly xi® sen ®pnh vb trY n-ic nhvy.
?
4 \ i
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Hxnh 915. Me tiu n"'ng

Hxnh (915) Iu mét sé hxnh thgc mé ti2u n"ng. ChiOu cao ciia meé a=g®5y chiOu
s@u ciia n-ic ht |I-u vu th-éng kh«ng v-it qu, 1,00m. C,c mé cong bé trY thunh nh+ng
hung so le nhau ®0 t'ng t,c dongmngfin v ca i cho viOc khuOch t,n dRng chfy. MAEt
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c¥%t cfia meé ca thO Iy hxnh thang, tam gi,c hay ch+ nhEt. C.c gac nhan n2n lum thpnh trn
nh¥n ®O tr,nh hiOn t-ing khY thic khi I-u téc lin. Khofing c,ch gi+a c,c meé th-éng nhéa
h-n chiOu réng me, vuo khoflhg@ chiOu cao mé. Tuy nhi2n kYch th-ic v bé trY c,c me

nh- th® npo cho thYch hip, cCn phYi qua thY nghiOm m« hxnh x_c ®pnh.

Hxnh (916) Ipn s— ®4 bé trY c¢,c dCm tidu n'ng do A.M.Xenk«p ®O nghb. DCm ca mAEt
c¥it hxnh thang, ®&t thEp dCn vO phYa sau.d<i@im thhi- sau:

a = (0,060,125)H (9-49)
b = (0,10- 0,20)h (9-50)
t=(3,0 5,0)c (9-51)

Trong ®a:
H - 8¢ chanh IOch cét n-ic;
h. - chiOu s©u n-ic & m/Et c¥%t thu hNp sau céng hay chiOu s@u n-ic nhfy

Hxnh thec nuy th-éng ,p dong ®ei vii s©n tidu n"'ng kh«ng réng, nOu s©n réng, ding
dCm kh«ng kinh tO. DCm th-éng Ium b»ng b? t«ng cét thBp. Tr-éng hip chanh IOch cét
n-ic tr-ic sau céng kh«ng lin, kYch th-ic mgi khoang céng nha ca thO ding dCm b»ng gg.

C,c ®Cm nuy g.c I2n meé hoZc t-éng h-ing di3ng. Do dCm ca t,c déng ph©n t,n dng chiy
theo m/Et ph¥ang ®ang n2n hiOu quf tidu n"ng kh, t&t. DCm cong ca t,c dong cTi thiOn dRng
chfly khi c& hiOn t-ing nhfy ding sdng vy lpm mEthiOn t-ing dRng chfly ra ngopi ngo»n
nglo x« va vuo bé.

Y A A a4
Hxnh 916. DCmti?u n"ng

8.Chéan I-u I-ing tYnh to,n tifu n"ng

Trong thuc tO thx |-u I-ing Q qua céng thay ®zei td gi, trp lin nhE®QN gi, trb nha
nhEt Q,,, vx VEY y2u cCu Ip phfi x,c ®Pnh ®-ic I-u I-ing bEt lii nhEt cho viOc tYnh to n tidu
n'ng, ®a Iy I-u I-ing tYnh to,n tidu n"ng (Q.

Titu chuEn ®O chan I-u I-ing tYnh to,n tidu n"ng Ip khi.¢ h) ®1t ®@dn gi, trp lin
nhEt(h, - h)mae Oi, trb npy ch@ xfly ra trong ®iOu kiOn néi tidp n-ic nhily xa vy ca chiOu
dui ®o'n n-ic dong tr-ic n-ic nhly lin nhEt, chYnh I ®iOu kiOn bEt Iii nhEt.

D-ii ®©y Iy ¢.c b-ic c6 thO ®O x, ¢ ®PniRa:
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1)Gif thiOt IEy nhiGw I-ing bEt ka trong khofng gi+a Q, v Q...
2)Viimgi trb se Q ®4, x.c ®Dhié vu h, (dba vpo biOu ®& quan hO Q=f(h).
3)TYnh hiGu & - h, v vi ®8 thb quan hO gi+a Ghy h, t--ng gng(hxnh 917).

4)T6 ®4 thp dO dung x,c ®Pnh @AdiQ hy, - h.) e

\h"c-hh

(h"c-hh)max

Q(m¥s)

Qu
Hxnh 917. He¢ t h-Bh) Q=f (hc”
9.N-ic nhfy hxnh séng, t,c hti vy biOn ph,p kh¥c phéc

Khi mic n-ic th-ing ht I-u biOn ®aei, ca 16¢c ch?nh 1Och Yt kh«ng thO sinh ca n-i
nhfy ngEp mu 1% hxnh thunh c¢,c gin sang yOu dCn géciphfy hxnh sang (hxnHlS).

%\\
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W o

Hxnh 918. D3ng chvly khi nh{y sang

N-ic nhfy séng xfy ra khiﬂd: 2. N& gOy Tnh h-éng kh«ng tét cho su khuOch t.n,

h,
tifu n"ng sau céng. Khi d&nchfy qua ng-ing céng vpo bO tidu n'ng, do ca bEc déc ®Cu
bO lum thay ®eei giii hin cfia dRng chfly ®,y. Thuc nghiOm ch@ ra chiOu cao sdng lin nhEt
XuEt hiOn & ®Cu b0, vx trong mét khofing ng¥n, bEc déc lum thay ®aei chiOu s©u n-ic chfly
mét c.ch nhanh chang.-Csé Iy luEn vy thuc nghiOm chang minh%ﬁicung lin vu hO

S€Pen.che mAEt c¥4t thu hNp tran ng-ing céng cung lin thx phim vi n-ic nhy séng cung lin
(Dz I chiOu cao bEc cuéi ng-ing so vii ®,y bO).
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N-ic nhfly séng c& t,c hti: lumkhy n"ng ti2u hao n"'ng I-ing cfia n-ic nhyy rEt kbm,
g©y kha kh'n cho viOc khuOch t,n dBng chfy, dBng chfy t,ch khéi t-€ng ¢ ,nh g©y n2n khu
n-ic vEt hai ban, thu hNp chiOu réng dRng chfly Ium t'ng I-u I-ing ®-n vb vy l-u téc tlo
thunh dR3ng xiOt & gi+a Iuréixé IRng kanh, ca khi lum |Och h-ing dRng chiy, gy xai &
bé kanh.

Ng-éi ta kh¥ac phdc v ng'n ngda t,c hti cfia n-ic nhfy séng b»ng c,ch lum ng-ing
tr-ic khi vpo bO ti2u n"ng. Ng-ing ca t.c dong ®-a dRng chfy xiOt (vda ra khai céng) 12n
m/Et réi sau chfyeéng ®,y, biOn n-ic nhy sarigunh n-ic nhy ngEp (hxnklg).

il

S

/////////////////E/ E ’

Hxnh 919. Su thay ®zei d*ng n-ic nhfy

10DRNng chfy ngo»n ngolo vy biOn ph,p kh¥c phoc

DRng chiy td céng qua n-ic nhfy ngEp ®O ti2u n"ng, Yt nhiOu VEN cRn mang tYnh chEt
diRng xiOt. NOu t-énginh ht I-u mé réng qu, lin, nhEt Iy khi I-u I-ing ®-n vb tr-ic vu
sau ®on khuOch t,n chanh IOch nhau nhiOu, lum cho dRng chfy kha khuOch t,n v na t,ch
khéai t-eng c_ nh, t'o n2n n-ic xo,y hai ban. Vx p lic dRng chYnh nh& h-n ,p luc chiy
x0,y hai b2n, nt ving chfly xo,y hai ban Bp dRng chYnh thu hNp 1. MZEt kh, ¢ c& thO do
kOt cEu ht I-u kh«ng ®ei xeng hoZc c,c cba van mé kh«ng ®Ou lpm cho dRng chYnh chfy
IG¢h v ngo»n ngolo, 16¢c x« bé npy 16¢ va bé kia gilg ¥8ng vu bé kanh (hxnh2).

©
&

80 kh¥.c phoc hiOn t-ing tr2n cCn chan gac mé @ngi(hxnh thgc t-eng ¢ nh thYch hip.

Hxnh 220. DRng chfy ngo»n ngolo sau céng

Khi ht I-u kh«ng cé thiOt bb ti2u n"ng c& thO ch@ao cho:

2 | h
tgg==,|— 9-52
99=2\oh (9-52)

Khi ht I-u ¢ thiOtbb ti2u n"ng thx:
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(9-53)

Trong ®a:

g- gac mé t-éng c,nh;

DH - ch@nh IOch muc n-ic th-ing ht I-u

H - chiOu s©u dRng chfy sau ng-ing céng
P- chiOu cao thiOt bb tidu n"ng

Trong thuc tO th-éng IEyngé %,

Ngoupi ra ca thO ding ng-ing nha ®/Et tran son ho/c & cuéi s©n kOt hip ti2u n"'ng nh»m
ph©n t.n dRng chfy cho ®Ou.

9.2.5.KiOm tra su béi 1%ng bin c t

N-ic chfy trong kanh c& mang mét I-ing bin ¢ t nhEt ®Pnh. Khi thiOt kO kanh, phfi
®fm bfo I-u téc dRng-ic chfy trong kanh lin h-n I-u téc cho phBp vO béi 134ng bin c t
vu nhéa h-n |-u téc vO x&i lé IRng kanh.

Tran k2nh th-éng x©y ding céng ®iOu tidt, ©u thuyOn... lum cho mic n-ic th-ing I-u
c«ng trxnh dOng cao, mAt c¥%t d3ng chiy trong k®nh t'ng I2n;We®@Rng n-ic gifm
®i, vx thO ca thO sinh ra bai 134ng bin c,t trong ®on kanh th-ing I-u tr-ic céng. Bin c.t bai
1%ng lum gifm mAEt c%t ngang cha kanh, IEp ng-ing céng vu khe coa lum cho viOc ®ang mé
coba van céng kha kh'n, gifm kh{ n'ng dEn n-ic qua cédg ®3a khi tr*n kanh ca x©y
ding c«ng trxnh, cCn phTi kiOm tra kh{ n"ng vEn chuyOn bin c,t cfia kanh.

TYnh to.n khY n'ng vEn chuyOn bin ct cfia dBng chfy ca thO ding c«ng thgc kinh
nghiOm cfia Damarin:

¢ =00 L [RLV %‘qg/s (9-59)
Wy w m
Trong &ng thgc:
r - khf n"'ng vEn chuyOn bin c.t ciia kanh (kgjm
Vv - I-u tec bxnh qu©n cha di3ng chiy trong k&nh (m/s);
w - téc ®é 134ng chxm cfia bin c,t (m/s);
W, - ®é th« quy -ic cia h't c.t,
Khi w> 0,002 m/s thx |By, = w;
Khi w ¢ 0,002 nis thx IEw, = 0,002 m/s;
R - b,n kYnh thfiy luc cfia mAEt c%t kanh (m);

i - ®€ dec thily luc cia k@nh.

2€



Ca thO tYnh kh{ n"ng vEn chuyOn bin c_t theo c«ng thac s- bé sau:

_ 9000

=———Rii 9-5
w -1,25 (359

Trb sé téc ®¢ 13ng chxm ciia bipld thuéc vuo ®-éng kYnh ciia c,c hif ca thO
X,c ®Pnh theo bng-89.

Bfng 93. Trb sé téc ®é I134ng chxm ciia biM/c t

W(mm/

D(mm) | W(mm/s) | d(mm) | W(mm/s)| d(mm) | W(mm/s) | d(mm) )

0,005 | 0,0123 0,05 1,73 0,100 6,92 0,225 24,30
0,010 0,0692 0,06 2,49 0,125 10,81 0,250 27,00
0,020 0,270 0,07 3,39 0,150 15,60 0,275 29,70
0,030 0,623 0,08 4,43 0,175 18,90 0,300 | 32,40
0,040 1,11® 0,09 5,61 0,200 21,60 0,350 | 37,80

NOu I-ing ngEm bin c.t thuc tO cfia n-ic trong kanh lin h-n khY n"'ng vEn chuyOn
bin c,t tYnh theo ¢ c c«ng thgc tran thx trong kanh ca hiOn t-ing bin c,t 1%ng ®&ang. Tr-éng
hip nuy cCn phYi ca biOn ph,p x6 ly nh-: lum bO 13%4ng c,t tr-ic dgngng-ing céng cao
h-n mgc bin c.t 13%ng ®ang, ®ang théi tiOn hunh nlo vbt hoc xai réa b»ng sec n-ic qua
céng xai ¢,t ®0 ®m bfo cho c«ng trxnh lum viOc ®-ic bxnh th-éng.

9.3. TYnh to,n an ®bnh tr-it

D-ii t,c ddng cfia c,c ngoti luc, tiy tYnh chEt nOn V@®kiOn Ipm viOc, céng cé thO
xfly ra c,c khf n'ng mEt @&n ®Pnh nh- tr-it ph¥ng, tr-it s©u, tr-it hgn hip, ®Ey naei ho/Ec IEt
v mEt aen ®pnh vO thEm.

an ®bnh tr-it ph¥zng tran nOn ®, ®-ic trxnh buy trong ch--ng VII, a&&n ®pPnh thEm ®-ic
trxnh bpy trong ch--ng.ll

Th«ng th-éng céng ®-ic x©y dung tran nOn mOm do ®4 & ®©y ch@ trxnh bpy mét sé vEn
®0 khi xBt &en ®Pnh céng thuéc loti npy.

9.3.1Du ®0,n hxnh thagc tr-it

D-ii t,c déng ngoti luc, céng v nOn c¢& thO mEt sen ®Pnh do:
- Céng bb tr-it ph¥ng, nOn cRn égrimi cOn b»ng bOn, ®Et nOn kh«ng bb tréi.
- Ceéng tr-it kDo theo ¢ khéi ®Et 'n s©u vpo nOn d-ii bn ®,y (tr-it s©u)
- V6a cé phCn tr-it ph¥ng vu mét phCn nOn bb tr-it s©u (tr-it hen hip).

Ti2u chuEn ®0 xem xbt: Khi ba ®iOu kiOn sau ®0y ®On théah® cCn kiOm tra
tr-it ph¥ng.

- HO seé chéng c3at:

tg = tg +§ (9-56)
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-HO seé ceé kOt cia ®Et nOn:

d=— " 2107 cni¥nm (9-57)
a(l+e)g
- Ch@ sé m« hxnh:
N = Smax ¢ (9-58)
bg th

Trong ®4&:
j , C-gac mas.t, luc dYnh cfia ®Et nOn;
S, S - POYN l0C trung bxnh vy lin nhEt ph.t sinh &€ ®Et nOn;
K - hO sé thEm (cm/n"m);
a hO sé Pp co ciia ®Et nGhNjn
e, - hO sé rcng ban ®Cu ciia ®Et MDN)Ym
g- trang I-ing ®-n vP cfia n-ic (N/
N,- ch@ sé m« hxnh tii htn, nOu kh«ng ca tyi liOu thY nghiOm, th-&pg ¥y N

Tr-éng hip kh«ng thaa m-n thx cCn kiOm tra tr-it s©u, tr-it hen hip. NOu kh«ng ®&ng
chEt k«ng cCn kiOm tra tr-it hen hip. Tr-énlgip mii thi c«ng xong ch@ xBritit sCu.

9.3.2tYnh a&n ®Pnh theo s-t@@phving

8iOu kiOn aen ®bnh tr-it ®-ic kiOm tra theo c«ng thBB)(Fong ®3 R vu Nit x_c
®Pnh nh- sau:

kit =R 2 MK (9-59)
Ntt m

1.MAEt tr-it n»m ngang (hxnB-21)

- Luc chéng tr-it:

R=3 Ptg/, +mE, + FC, (9-60)
- Luc g©y tr-it:
Ntt=Q (9-61)
Q=T,+E? T, (9-62
Trong ®a&:

Ktt2 HO sé an toun tYnhrto,
4 P 2 Taengthunh phCn th¥ing ®gng cfia c,c tfi tkéngf ,p luc ng-ic (FU)

j,2 G&c ma s, ttrong cfia ®Et nOn
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m, 2 HO sé ®iOu kiOn lpum viOc xbt ®DOn quan hO gi+a ,p lucchia ®Bhyii

chuyOn vb ngang cfia c«ng trxnh. CA tin®) ,7.

E,2 Gi, trbtYnh to,n p lic bb ®éng cfia ®Et phYa ht |-u
Fa DiOn tYch m/Et tr-it (n»m ngang)
C,2 Luc dYnh ®-n vb cfia ®Et nOn

T,2 Taeng gi, trb tYnh tdrunh phCn n»m ngang cfia c,c luc t,.c ®éng t6 phYa th-ing

T, - Teeng gi, trb tYrhn thunh phCn n»m ngang cfia c.c lic t,c ®éng td phYa ht |-u
n.2 HO se tee hip tfi trang (phGB)7
Kn2 HO seé tin cEy (phC#by
ma HO sé ®iOu kiGmi viOc IEy theo bri5)
T6 c«ng thacg-59);(9-60);(9-61),(9-62) c«ng thac (H9) ca thO biOu twng c«ng thac:

Ktt = (P' U)tg/1+mEh +FC1 2 [K]

(9-63)
Tt + E[ - Th
S A— 2
Tt ——
P -——1Th
mmwav // [FATATATATATATATNTATR
Et— ~—Eh
A Z4 B
lu
Hxnh &3 M/Et tr-it n»m ngang
2. Khitr-it déc nghieng vO th-ing I-u g&ch
- Luc chéng tr-it:
R=(§ Pcosb +Qsinb- U)tg/, +mE, cosb+F C, (9-64)
- Luc g©y tr-it:
Ntt = Qcosb - Psinb (9-65)

- C«ng tha tYnh Kit nh- (%9), trong ®4&:
b2 Gac gi+a mAt tr-it nghi®ng v ph--ng n»m ngang.
Ua Teeng ,p lic ®Ey ng-ic [2n m/Et tr-it, bao gdm ,p luc thEm vy thiiy tUnh
F & DiOn tYch m/Et tr-it n»m nghidng

C,c ky hiOu kh,c nh- ®- n2u & trén.
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Tr-it s©u, tr-it h¢n hip tham khfo c,c gi,o trxnh chuy®n m«n.
8.3.3.KiOm tra @n ®bnh chéng |IEt v ®EyY neei
1. &en ®bnh chéng IEt

— SI\/IC
SM,

K

2 [K] (9-66)

Trong ®a:

K: HO sé an toun tYnh to,n

SM . - teeng m« men chéng Ikt dgoti luc gOy ra xbt vii ®IOEt EmbPp bidn;

SM, - teeng m« men gOy IEt do ngoti luc g&Pravii ®IOm IEt & mPp kin

[K] - hO sé an topun cho phbp, phd thuéc cEp c«ngtriaxiofing theo quy phrtiy
theo cEp«ng trxnkey t61,0- 1,4(bfing 95)

2. &en ®Pbnh ®Ey neei

_SP, i
=5y K (9-67)

Trong ®a:
SP- taeng luc td tran truyOn xuéng;
SU - teeng liic t6 d-ii ®Ey In.
C,c ®% I-ing kh,c nh- ®: n?u trén.
9-4. cEu t'o c,c bé phEn cfia céng
Ceéng lé thin g&m ca ba phCn chii yOu: Coatia@m céng v cda ra.(hxrk2R

PhCn cda vuo v cda ra ciia céng I ®o'n qu, ®é ®0O nei tiOp th©n céng vii IRng kanh
th-ing, ht |-u.

Coa vpo céng gam cé s©n tr-ic, bé c,nh th-ing I-u.

Th®n céng Ip bé phEn chii yOu cfia céng ®0O dEn n-ic qua, lum nhiOm vé ®iOu tidt I-u
I-ing v khéng ch® muc n-ic cfia céng, ngopi ra th©n céng Ip bé phEn néi tiOp céng vii hai
bé v nOn, tran céng ca thO clRn bé trY cCu giao th«ng ®Q xg-@ua I4i.

Th©n céng bao gdm c.c bé phEn: TEm ®,y, t-éng b?n (t-€ng céng), meé gi=a (meé
céng); coa van; cCu c«ng t.c v cCu giao th«ng; d-ii ®,y céng ca thO ®ang v.n ¢d, lum
ch©n khay...t'ng c-éng aen ®pbnh vy phRng thEm.

Coa ra céng gam cé t-éng c,nh hul, sO©n sau thg nhEt v s©n sau thg hai cfia céng.

Tiy theo y2u cCu ®iOu tiOt I-u I-ing vu khéng ch® muc n-ic c& thO bé trY thdm t-éng
nguc (hxnh-23). Ngopi ra ®0 theo dai txnh hxnh lum viOc cfia c«ng trxnh, tran céng cRn @At
c,c thiOt bb ®o n-ic (®o I-+irdg, ®o muc n-ic...), ®o ®¢é 16n, ®o ,p luc n-ic thEm d-ii nOn...
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D-ii ®©y, trxnh by chi tiOt ¢ c bé phEn cfia th©n céng.
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Hxnh @2. Céng chia n-ic kiOu hé kh«ng ca t-éng nguc
1) Kanh ch¥Ynh; 2) Kanh nh,nh; 3) T-éng ¢, nh th-ing I-u; 4) T-éng b2n; 5)}d@ng ¢, nh h!
l-u; 6) T-eng ngo/Et; 7) Mé céng; 8) T-éng ngang; 9) TCng l4c ng-ic € sOn sau; 1®,yFi)
S©n tr-ic; 12) CCu giao th«ng; 13) CCu c«ng t,c; B&)\v@an.
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Hxnh 23. Céng hé t-éng nguc
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1) TEm ®,y; 2) Ch©n khay; 3) V,n c6; 4) BO tidu n'ng; 8ng-b2n; 6) T-éng nglc; 7) Meé
ceng; 8) CCu c«ng t,c; 9) CCu giao th«ng; 10)t8m.i bfo vO chéng x&i; 11) Coa van

Hxnh @4. S- ®& beé trY céng chia n-ic

Hxnh @5. Céng ®iOu tidt tran kanh

1) V.n cd ®Cu sOn tr-ic; 2)eBtr-ic; 3) V.n ¢d chYnh; #TEm ®,y; 5) \h ¢d & ht |-u; 6)
S©n sau; 7) TEm bfo vO m,i kanh ht I-u; 8) T-éng b2n; 9) CCu c«ng t,c; 10) Coa vaBnid)or
vO m.i kanh th-ing I-u; 12) T-éng ngo/Et
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