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NGHIEN CUU CONG TRINH TRAM LAP PAT BOM HUGONG TRUC
CHIM TIEP NUOC CHO BE HUT TRAM BOM VEN SONG HONG

GS.TS Lé Danh Lién, TS. Pham Van Thu,
Poan Binh Minh, Vii Pinh Hung
Vién Bom va Thiét bi Thiy loi

Tom tat: Bai b&o gigi thiéu hai phiong dn tram lap dat may bom hwéng truc chim tiép nude
cho bé it ciia tram bom Son Pa, Ba Vi, Ha Ngi: Tram ldp mdy bom chim ¢6 dinh va tram ldp
bom chim di déng. Tram ldp mdy bom chim ¢é dinh thudn tién cho vdn hanh, bdo dwéng, sira
chita nhung chi phi xdy dung rdt ton kém va lam thay doi két cau k&nh hit ciia céng trinh. Tram
lap mday bom chim di déng khéng 1dm danh huwong t6i két cau kénh hat va chi phi it ton kém, lap
dat, vdn hanh ciing don gidn va thudn tién. Trong diéu kién dia hinh, dia chat ciia tram bom ven
song phuc tap thi day la gidi phdp nén lya chon iing dung.

Tw khéa: Tram bom, di dong, ¢6 dinh, bom chim, kénh hdt, ven song, tié}) nuoc.

Summary: The paper presents projects of two tipes of stations for instalation of sumersible axial
flow pump for water supply to the suction channel of Son Da, Ba Vi, Ha Noi pump Station: fixed
station and roving station for instalation of sumersible axial flow pump. Fixed station for
instalation of sumersible axial flow pump is favourable for operation, maintenance and
repairment of pump, but spending for build is grand and to change the structure of pump
station. Roving station for instalation of sumersible axial flow pump haven’t influence to the
structure of suction channel and spending for build is diminutive. The instalation and operation
of pump in this station is simple and favourable. In complicated topography and geology

conditions of riverside pump stations, the roving station is very useful for application.

Keywords: Pump station, roving station, fixed station, submersible pumps, water supply.

I. PAT VAN PE

Céc tram bom ven song Hong va Thai Binh
vao mua kiét (mda khd) muc nudc trong bé
hat thuong bi can kiét dudi muc thiét ké tir 0,5
dén 1,5m, nén cac may bom khong thé hoat
dong dugc. Dé khic phuc tinh trang d6, mot
trong cac bién phap dugc trng dung 1a sir dung
cac bom huong truc luu luong 16n, cdt nudc
rat thap dé tiép nudc cho bé hut.

Mot trong cac van dé dat ra 1a cong trinh lap
dit bom phai don gian trong xdy dung, it ton
kém va van hanh thuan tién. Tuy diéu kién
thuc té tai mdi tram bom ven song, tram lip
dit may bom chim dé tiép nudc cho bé hat co
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thé phai c6 dang khac nhau [1].

Trong khudn kho cuia dé tai NCKH doc 1ap cap
nha nuéc mi sé6 DPTPL-2011-T/08 “Nghién ciu
giai phap nham dam bao 1y nudc tudi chi dong
cho hé thong cac tram bom ¢ ha du hé thong
Séng Hong - Thai Binh trong diéu kién muc
nude song xudng thap” ching t6i da thiét ké 02
dang tram lip dat may bom chim: tram lap dit
méay bom chim dang cb dinh va tram lap dit may
bom chim dang di dong.

Tram lip dit may bom chim dang c¢é dinh
dugc xay dung trén kénh hdt cta tram bom
chinh, con tram lap dat may bom chim dang di
dong s& duoc bd tri phia ngoai kénh hit ¢ phia
dong sdng chay vao kénh. Trong cac phan sau
s& trinh bay két cau cta cac dang tram ndy tng
dung cho tram bom Son Pa, Ba Vi, Ha Noi.
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I1. GIOI THIEU KHU VUC XAY DUNG
CONG TRINH

2.1. Pic diém ciia tram bom Son Pa.

Tram bom Son Da, Ba Vi, Ha N&i ¢é cac dac
diém sau:

Theo céc sb liéu diéu tra: muc nude thip nhat
thiét ké trén kénh hat Vi, = 8,9m, cao trinh
day kénh hat VZg = 7,5m. Muc nudc kiét nhat
& kénh hat vao mua kiét 1a Vimin = 7,6m. Muc
nuéce thuc té vao mua nuée (thang 7/2012) &
kénh hat Vi = 11,4m. Hinh anh Kénh hdt tram
bom Son Pa vao mua kiét dugc gidi thiéu trén
hinh 1.

Nhu vay cot nude dia hinh téi thiéu bom chim
tiép nudc bé hut phai dap tng duoc 12 Huin =
1,3m. Cot nude dia hinh c6 thé thay d6i trong
khoang Hz = 1,3 + 3,8m.

Hinh 1. Hinh dnh k&nh hit thuc 6 vao mua
kiét (thang 11/2012)

- Tram bom (TB) Son Pa gdm 10 may bom x
1000m*/h, dong co N = 33 kW/may, bd tri
thanh 2 day x 5 may, hat nuéce cing do vao bé
xa chung va dan ra kénh tuéi.

- Tram c¢6 1 may bién ap N = 450KVA cach
tram bom khoang 500m, bé hat c6 cao trinh
day Zazy = (+7.5).

- Cong lay nudc tir song Pa vao tram bom dit
dudi dé tai Km5 + 500 dé Hiru song Pa. Chiéu
dai cong Leing = 116.0m, hai tang, B x
(Hdu»()»i'l'Htrén) = 1.5m X (20+17), Zdéycéng =
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(+7.50). Cong hop BTCT, co cir thép 6m va 4
khép ndi dong. Nén cong 1a cat chay.

- Kénh vao: tir song Pa dén cong dai L = 50m,
mai m = 1.5, Zasy = (+7.5). BAi dat ngoai dé
phia sdng rong B =~ 50m, kha phang, cao do
trung binh (+12.00) + (+14.00).

Kénh hop chim BTCT tir cong dén TB dai L =
40.0m.

- Myc nuée bé hat theo cac sb licu thiét ké
bang: Zmin = (+8.90); Zu =~ (+9.20); Zmax =
(+9.40).

- Muc nuéc ngoai séng Pa: Zmin = (+7.60), -
BP1 = (+16.0), - BD2 = (+17.0), - BD3 =
(+18.0), - Dinh d8 Zgu, = (+21.75), - Mai
phia ddng m, = 3/1, - Mai phia sbng my = 2/1,
-Mitdé cap 1 B=5.0m.

- Toan bo cong, tram bom, hé thong kénh xay
dung va hoan thanh nam 1991.

- Sau khi xay dung céng d4 c6 1 lan stra chira
I6n 1a khoan phut xi mang va cat vao canh
khép ndi.

Nhin chung: sau hon 20 nim xdy dung, cong
van dam bao y&u cau 1am viéc dugc kha tot.
2.2. Yéu cdu déi véi cong trinh tram lip ddt
mdy bom chim tiép nwéc cho bé hiit.

- Cap duoc nudc cho tram bom vé mUa Kiét;

- Khéng anh huong téi dong chay trong kénh
hat vé mua I;

- Chi phi xay dung dam bao tinh kinh té so véi
cac giai phap khac;

- CO6 thé bao hanh, bao dudng may bom dé
dang.

III. CAC PHUONG AN DE XUAT

3.1 Tram lip dit miy bom chim dang cb
dinh trén kénh hit cia tram bom chinh
Chuang toi da dé xuat va nghién ctu thiét ké
cong trinh tram ¢6 dinh dang ha va chim trong
nude vé mia li nhu so do trén hinh 2 [3, 4].
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Hinh 2. Két cdu tram ldp mdy bom chim ¢é dinh trén kénh hat

Pay 14 so do két cu tram bom tiép nudc cho
bé hat vao mia kiét lip dat mot t6 may. To
may dugc dit thip hon cao trinh day kénh ht.
C6 mot ctra chin phia trén, cao hon cao trinh
day kénh hat dé dang nudc 1én khi bom. Mit
trén cira chin bang cao trinh myc nudce thiét ké
trén kénh hat (Zg = 9,2m). Khi khéng bom,
cira chin sé& ha xuéng hodc thao cat di dé
khéng gay can trd dong chay. Phia dau vao
ctia bom c6 cira chin thap bang cao trinh myc
nudc min trén kénh hat (Znyin = 7,6m) phuc vu
cho viéc bao dudng sura chita may bom. Khi
bom nudc cira ndy nang Ién hoic thao cat di dé
khdéng gay can tré dong chay vao may bom.

Tram lip dit bom gdm ba phan: kénh dan
nudc vao, khoang lip may va kénh dan nudc
ra.

38

Kénh dan nudc vao rong 2,5m, dai 8m gém
hai doan: doan dau vao dai 4m, day dbc tir cao
trinh 6,5m xudng cao trinh 6,3m, Poan 2 dai
4m, day ddc tir cao trinh 6,3m t&i cao trinh
5,3m. Pay va tudng bén bing bé tdng cot thép,
day day 40cm, bé tong 16t day day 10cm, mat
tuong rong 30cm, méng tuong 40cm.

Khoang lap may rong 2,5m, day phang cao
trinh 5,3m. Khoang lap may dai 3,6m (t6i mat
trudc cia ké chan phia ddy). Pay va tuong bén
bang bé tong cot thép, day day 40cm, bé tong
16t day dy 10cm, mat tudng rong 30cm, mong
tuong 40cm.

Kénh dan nudc ra rong 1,5m, dai 6,4m, gém hai
doan: doan tiép giap khoang lap may dai 1,8m,
day phang, cao trinh ddy 5,3m. Pay va tuong
bing bé tong cot thép. Pay day 40cm, bé tong 16t
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diy 10cm. Tuong bén mat tuong rong 30cm,
moéng rong 40cm. Poan tiép sau rong 1,5m, dai
4,8m, day dbc tir cao trinh 5,3m t6i cao trinh
7,5m. Pay va tudng bang bé tong cot thép. Day
day 30cm, bé tong I6t diy 10cm. Tuong bén mat
tuong rdng 30cm, méng rong 40cm.
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Tai vi tri gitta ciia khoang may, dé dua mdy
bom xudng lap vao tram va dwa may 1én bao
dudng, sitra chira, d4 thiét ké mot duong ray
nghiéng dé toi may 1én xudng (hinh 3). May
dugc dua xudng bang toi, sau d6 dung pa ling
dua may vao vi trf lap dit.

Hinh 3. Ray truot cdu mdy

Véi phuong an nay may duoc lap dit tai tram
trong sudt mda kiét. MUa li may duoc dua 1én
bao dudng va bao quan téi mua Kiét nim sau,
dé tranh ph xa bdi lap, gay hu hong may.

3.2 Tram liap dit may bom chim dang di
dong.

Trong phan 2 & trén chlng tdi giGi thidu thiét
ké tram ldp may bom chim kiéu ¢ dinh. Tram
lip may bom chim kiéu ndy cé nhiéu thuan loi
trong viéc van hanh, bao dudng, stra chita.

Tuy nhién, trong nhitng diéu kién nhat dinh
viéc thi cong xdy dung cong trinh rat kho khin
va ton kém, doi hoi dau tu mot khoan kinh phi
I6n. Véi diéu kién cu thé ciia tram bom Son
ba, viéc thi cong cong trinh & d6 sau 1én (cao
trinh méng day ¢ 4,8m) tai day gip phai tang

cat chay, doi hoi cac bién phap thi cong dac
biét rat ton kém ma dé tai khoa hoc khong du
kinh phi thuc hién.

Pé khic phuc kho khin d6, chung t6i xiy
dung phuong an tht hai: tram lip may bom
chim kiéu di dong [2]. Phuong an nay doi hoi
chi phi thiét bi 16n hon nhung kinh phi xay
dung it hon, thi cong dé dang hon nén tong
kinh phi xay dung va thiét bi nhé hon dang ké
S0 V6i xdy dung tram lip may bom chim cd
dinh. Van c6 mot s6 kho khin, tén kém nhat
dinh trong viéc théo lip di doi may mdi khi
dua vao van hanh tuy nhién so véi phuong an
xay dung tram lip may bom chim cb dinh sé&
dé dang thuc hién hon, bao hanh stra chita may
thuan tién va it ton kém.
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Hinh 4. So d6 két cdu tram ldp mday bom chim di dong

Trén hinh 4 1a so d tram lip may bom chim
dang di dong. Pic diém chinh cua tram dang
nay 1a c6 thé di chuyén dugc trén sbng nhd
chan vit. Coéng trinh tram khong phai cai tao
nhiéu. Trong diéu kién nén méng yéu, xay
dung cong trinh kho khan thi day la giai phap
hop 1y it ton kém nhat.

Phan chinh cua tram 1a cip phao ndi, khung
treo may bom va to may bom chim, cum pa
lang va 6ng x4 gan v6i phai chan dich dong.
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Phai chin dich dong 1a mot khau rat quan
trong nham b trir cac giao dong cua tram bom
khi c¢6 song gi6. Phai chin dich dong két hop
V61 khung treo mdy bom dich dong tao kha
ning hiéu chinh thing bing t6 may, bao dam
cho méay 1am viéc 6n dinh. Phai chian dich
dong 1am chtic ning cua khép co dan dé khir
cac giao dong cua phao.

Cip phao lién két voi nhau thanh mot khéi cimg.
Song lién két ndy co két cau thao lip dugc dé
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cho viéc van chuyén duoc thuan tién. May bom
duoc lap vao mot khung treo. Khung treo ¢ thé
truot 18n xudng bang hai pa ling xich (tai trong 3
tan mdi chiéc). Nho cc pa ling ndy c6 thé hiéu
chinh vi tri thing bang cua to may.

Tram ndi va toan bo thiét bi duoc 1ap rap va ha
Xuéng song tai mot vi tri thuan loi, sau do6 di
chuyén bang chan vit téi cira kénh hit cua
tram bom chinh. Tai ddy dng xa dugc nbi véi
bom va ndi v6i dng chd sén & cira bé xa cia
tram bom chim. Bom duogc dua vao vi tri lam
viéc nho cum pa ling cua tram ndi. Bé xa con
c6 thé str dung dé do luu lugng cta bom.

Tu diéu khién may bom duogc dit tai bot diéu
khién dong mo cira cong cua tram bom chinh
trén mat dé. Sau khi ddu dién hoan chinh co
thé khoi dong, van hanh té may bom.

IV. KET LUAN

Bai bao da gi6i thiéu hai phuong an thiét ké
cdng trinh tram lip dit may bom hudng truc

TAI LIEU THAM KHAO
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chim dé tiép nuéc cho bé hit.

Dang tram lap may bom chim cb dinh thuan
tién cho van hanh, bao dudng, sira chira, tuy
nhién kinh phi dau tu xay dung cong trinh kha
I6n (gap tir 2 d&én 3 1an so v6i kinh phi dau tu
xay dung cong trinh lip dit may di dong), dic
biét khi tang dia chat xay dung cong trinh &
tang cat chay thi viéc dau tu xay dung cong
trinh s& rat 1on (c6 thé gip 3 dén 4 lan binh
thuong). Trong diéu kién d6, nén lya chon giai
phép xay dung tram lap dit ndi di dong.

Tram lip dat may nbi di dong c6 nhiéu vu
diém: khong 1am anh huong t6i két cu cia
codng trinh cii, Viéc ché tao va lap dat thiét bi
khéng phu thudc diéu kién dia chat cong trinh.
Kinh phi dau tu xdy dung thiap hon nhiéu so
V6i phurong an cong trinh lip dit may cb dinh.

Day sé& 1a giai phap phl hop c6 thé tng dung
cho c&c tram bom ven song c6 diéu kién dia
hinh, dia chat phtrc tap.
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