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Chuong IV
NHA MAY THUY DIEN

Bién soan: TS. Huynh Tdn Luong
4.1. TONG QUAN VE NHA MAY THUY DIEN

Nha mdy la cong trinh chu yéu clia Tram thuy dién, trong d6 bé tri cic thi€t bi dong luc:
Turbin, may phat va cac hé thong thiét bi phu phuc vu cho su lam viéc binh thuong cta cac thiét bi
chinh nhdam san xuat dién nang cung cép cho cdc ho diung dién. Loai va két cdu nha mdy phai bao
dam su lam viéc an toan cua cac thi€t bi va thuan lgi trong van hanh.

4.1.1. Phan loai nha may thuy dién

Trong thuc t€ xay dung nha may thuy dién c6 thé phan don gidn gém hai loai:

- Céc loai nha may thong thuong: Nha mdy khong két hgp: Nha may long song, nha mdy sau
dap, nha may duong dan

- Céc loai nha may dac biét: Nha mdy ngdm, nha mdy két hop xa 1, nha mdy trong than dap
V.V..
4.1.1.1. Nha may thuy dién ngang dap

Nha mdy thuy dién ngang dap dugc
xay dung véi cot nude khong qua 35+40m.

0 day toan bo hé thong cong trinh tap trung |
trén mot tuyén. Ban than nha may la mot
phén cuta cong trinh dang nudc, né thay thé
cho mot phan dap dang chiu dp luc nudc
thuong luu. Cira 1y nudc ciing 1a thanh
phan cta ban than nha may.

Mot dac diém can luu y khi thiét k&
doi v6i nha mdy thuy dién ngang dap la vé
mua Ifi cot nudc cong tac thudng giam, dan
dén cong suat t6 mdy gidm, trong mot so
trudong hop nha mdy c6 thé ngimg lam viéc.
Dé tang cong suat nha mdy trong thoi ky 1d
dong thoi giam dap tran, hién nay trén thé
giG6i nguoi ta thi€t k€ nha mdy thuy dién
ngang dap két hop xa 1ii qua doan t6 may.
Né&u nghién cttu bo tri mot cach hgp 1y cong
trinh xa 1& trong doan t6 may thi khi tran
lam viéc c6 thé tao thanh nhitng vi trf c6 the
tang cot nudc cong tac do hiéu qua phun xiét.
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Hinh 4-1. Nha mdy thuy dién ngang ddp

D6i v6i nha mdy thuy dién ngang dap, cot nuée thap luu lugng 16n, chiéu dai doan t6 may
thudng xac dinh theo kich thuéc bao ngoai budng xoin va 6ng hit. Chiéu ngang doan t6 mdy theo
chiéu dong chdy phin dudi nuGc ctia nha may phu thudc vao kich thude ctlra 14y nudc, buéng xoan
tuabin va chiéu dai 6ng hdt, déng thoi viéc tinh todn 6n dinh nha may va ¢ng suét nén c6 quan hé
dén kich thudc phan dudi nude ctia nha may, dac biét d6i v6i nén mém.
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Dé giam chiéu cao phan dudi nu6c clia nha mdy, trong thiét k& thudong 4p dung mat cit budng
xoan hinh chit T huéng xudng véi dinh bing, nhu vay c6 thé cho phép rit ngin chiéu cao ting
tuabin va mdy phat dat gan tuabin hon.

Dé dam bao 6n dinh chéng trugt va tGing suat ddy nén khong vuot qua tri s6 cho phép, tim ddy
ctia nha may thuy dién ngang dap nam trén nén mém thuong c6 kich thude rat 16n. Loi dung chiéu
day tdm day ngudi ta bo tri & thugng luu cilra 14y nitoc hanh lang kiém tra va thu nuéc. (Hinh 4-1)

4.1.1.2. Nha may thuy dién sau dap

Nha mdy thuy dién sau dap thudng ding véi cot nudc tir 30+45m<H<250+300m va c6 thé 16n
hon nita. Nha mdy duoc bo tri ngay sau dap dang nuée. Nha may khong truc tiép chiu ap luc nude
phia thugng luu, do d6 két cdu phan dudi nudc va bién phap chong thdm d& phic tap hon nha may
ngang dap dang. Néu dap dang nudc 1a dap bétong trong luc thi ctra 14y nude va duong 6ng dan nudc
Tuabin dugc bo tri trong than dap bétong.
Khoang céch gilra dap va nha may thuong du
dé bo tri cdc phong va mdy bién thé (may
nang dién 4p) (Hinh 4-2).

Trong mat s6 truong hop néu khong anh
hudng nhiéu dén ting sudt ha luu dap dé giam
khoi lugng bétong va chiéu dai dudng Ong
dan nudGc vao tuabin nguoi ta dat 14n nha may
vao than dap.

Tuy thudc vao cot nudc cong tic, nha
may thuy dién sau dap thuong dung Tuabin
tam truc, Tuabin cdnh quay cot nudc cao hoac

Hinh 4-2. Mdt cdat ngang nha mdy thuy
dién sau ddp.

tuabin cdnh chéo. O nha mdy thuy dién sau
dap phan dién thuong bd tri phia thugng luu
gitta dap va nha may; con hé thong dau nudc thi bd tri phia ha Iuu (Hinh 4-2).

4.1.1.3. Nha may thuy dién duong dan

Nha may thuy dién duong din va nha may thuy dién sau dap c6 mot s6 dic diém két cau
giong nhau. Ca hai loai nha mdy déu dung dudng 6ng 4p luc dan nudc vao Tuabin. Cling giong nhu
nha mdy sau dap, loai nha may thuy dién duong dan khong truc ti€p chiu dp luc nude phia thuong
luu.

Nha méy thu}?’ dlén du’b’ng dﬁn V391.55
pham vi st dung cot nuGc rat rong tir 2,
2+3m dén 1700+-2000m. P

[ [ T T T BTk

Nha mdy thuy dién duong dan
ong ap luc dat 10 thién c6 thé sir dung
cOt nudc dén 2000m. Véi cot nude tir
500+600 trd lén thuong dung tuabin
gdo, t6 mdy truc ding hodc truc
ngang.(Hinh 4-3).

Nha mdy thuy dién duong dan
¢6 nhiéu hang muc cong trinh va nam
tap trung theo hai khu vuc: khu cong
trinh ddu m6i gém: cong trinh ngan
dong, cong trinh xa lii, cong trinh 14y

22.0

Hinh 4-3. Nha mdy thuy dién duong dan lap Turbin
gado.
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nudc va khu nha médy nd6i ti€p véi ha luu bang dudng dén cé ap hoac khong ép.

Ngoai cach phan loai co ban trén nha may thuy dién con duoc phan loai theo vi tri tuong doi
clia ban than nha may trong b tri tdng thé: Nha mdy thuy dién trén mat dat, nha mdy thay dién
ngam dugc b6 tri toan bo trong 1ong dat, nha may thuy dién nlra ngdm véi phan chu yéu cua nha
mdy b6 tri ngdm trong long dat, phan mai che c6 thé b6 tri trén mat dat.

Nha méy thuy dién ngdm:

K&t cdu nha may thuy dién ngdm phu thuoc rat it vao phuong thic tap trung cot nuéc ma chu
yéu phu thudc vao diéu kién dia hinh va céu tric dia chat. N6 c6 thé xay dung trong nhiing diéu kién
dia chat khac nhau, tir dd c6 cudong do cao cho dén yéu. & nhiing noi dia hinh phic tap, dia chat tang
trén xau, néu dia chat dudi sau tot cho phép xay dung nha mdy thuy dién ngam thi khéi lugng dao
dap sé giam, tuyén duong 6ng dp luc dan vao tuabin ngan, dp luc nudc va giam va c6 1gi cho viéc
diéu chinh t6 mdy.

Tuy thudc vao cuong do cta da, két cdu tuong va ham clia nha mdy thuy dién ngam ciing khac
nhau. Hinh 4-4 thé hién céc loai két cau nha may Thuy dién ngdm va nita ngam.

V6i cuong do khoi da rat cing, khong cé ap luc bén va ap luc ding rat nho, néu da cing thuodc
célp 8+10 thi khong cén phai xay vom bétong chiu luc ma chi can trat tuong (so do I).

Khi cuong do da thap hon va c6 ap luc ding thi phai xay vom chiu luc. Trong trudng hop nay
c6 thé c6 hai cach: 4p luc dat dd va tai trong ciu truc thong qua chan vom truyén xu6ng khoi da (so
d6 IIb) hodc chi ¢6 tai trong cau truc thong qua hé théng dam va tru cot truyén xuéng khoi dé (so d6
0).

Trong trudong hop da c¢6 cudong do yéu, cé dp luc ding va ngang, su nit né nhiéu va phong hoa
manh thi phai xay tudong va vom chiu luc (so do III). Dat da c6 cudong do qua yéu thi 4p dung két ciu
hinh méng ngua, két cdu nay bao dam chong dugc ap luc ding va ngang rat tot. (so d6 IV).

Khi nha mdy dat & cao trinh khong sau 1am thudng ap dung két cdu kiéu so d6 V, phan nha
mdy c6 thé c6 mot phan ndi trén mat dat, hodc sau khi xay xong 14p dat lai. Loai nha mdy nay
thudng goi la kiéu nlta ngam.

Su phai hgp giira cac cong trinh ngdm duogc xac dinh boi vi tri bo tri cac thiét bi chinh va phu.
Trong thiét k&€ va xay dung nha may thuy dién ngdm, ngudi ta nghién ctu lya chon phuong an bé tri
céac thiét bi chinh va phu mot cdch hgp ly phit hop véi diéu kién thuc t€ clia cong trinh. O nha méy
thuy dién ngdm viéc b6 tri mdy bién thé la mot van dé 16n anh hudng nhicu dén két cau va viéc bo
tri cac thiét bi chinh bén trong nha mdy. Nguoi ta chi bo tri mdy bién thé trén mat dat khi nha may
nam khong siu 1am, con noi chung 1a dat dudi mat dt, & bén canh nha mdy trong hanh lang riéng
hoac ngay trong nha may.

Khi phan tich cdc chi tiéu kinh t€ ky thuat va diéu kién van hanh nha may thuy dién ngam
ngudi ta nhan thay né ¢6 mot s6 uu diém sau:

- Loi dung cudng do cao ctia vom da dé chuyén mot phan tai trong két cAu clia nha mdy va
thiét bi xuéng nén méng va do dé giam nhe két cau chiu luc.

- Cong trinh xay dung trong diéu kién dia chat viing chéc, an toan cao, kha nang an toan qudc
phong tot.

- C6 thé thi cong, lap rép lién tuc, khong phu thudc vao thoi tiét khi hau.

- Thiét bi van hanh trong diéu kién do 4m va nhiét do én dinh gidm duoc Gng suit trong thiét
bi.
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- Néu diéu kién dia chat t6t c6 thé cho phép bo tri nha may tai vi tri bat ky trén tuyén dudng
dan khong phu thuoc vao diéu kién dia hinh.

- Tuyén din nu6c cé 4p ngin vi di thang, tén that cot nuSc nho, dudng 6ng tuabin cé dang
giéng diing hodc nghiéng, 4p luc nudc va giam, t6 may 1am viéc 6n dinh.

Song & nha may thuy dién ngdm c6 mot s6 nhuoc diém: khoi lugng thi cong 16n, yéu ciu k§y
thuat cao, yéu ciu vé thong gio, thodt nudc, dnh sdng phai dam bao méi thoa man diéu kién lam viéc
ctia cong nhan van hanh.

Vé dic diém két ciu cha ba loai co ban trén, nha may thuy dién con c6 nhiéu dang két ciu dic
biét khac nhu nha may két hop xa 1d, nha may trong than dap bétong trong luc, trong tru pin, nha
may thuy dién ngang dap véi tuabin Capxul, nha mdy thuy dién tich nang, nha mdy thuy dién thuy
triéu.v.v.
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Hinh 4-4. Cdc loai két cdu gian mday nha mdy thuy dién ngam va nita ngam.
- Nha mdy thuy dién két hop xd lii

Trong thiét k€ va thi nghiém, ngudi ta da dé ra va thir nghiém rat nhiéu phuong 4n két hop xa
1ii qua nha mdy, nhung trong thuc t€ xay dung phé bién hon ca ¢ 3 loai: nha may két hop xa madi,
xa mat (trén buéng xodn) va xa ddy (dudi buéng xoan).

Phan dudi nudc cia nha mdy thuy dién ngang dap két hop xa 1i c6 nhiéu dang két céu khac
nhau tuy thudc vao cot nudc va kich thuée t6 may. (Hinh 4-5)

Véi cot nuGe tir 25+40 m thudng bo tri nha mdy thuy dién trong than dap tran theo so do I
(nha may két hop xa mai). Cac phong phu va phong dat céc thiét bi phu bo tri trén tang ong huit.

O cdc tram thuy dién c6 cOt nude thap, duong kinh banh xe cong tac D1 16n, cong trinh tran

x4 i thuong ap dung so dé I1. Nhugc diém cta so d6 nay 1a nap day trén gian mdy yéu ciu tuyét doi
kin.
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Hinh 4-5. So do cdc dang nha mdy thuy dién ngang ddp két hop xa li.

Dé khic phuc nhugc di€ém clia cdc so d6 trén, trong thiét k& ngudi ta nghién ctu bo tri cong
trinh x4 1 trén budng xoén theo so d6 III (nha mdy thuy dién két hop x4 mat). Vé6i so do nay truc to
mdy dai dan dén két cau phan dudi nude tang. Hoac nhu két cau so d6 IV cong trinh xa 1d ¢6 dp trén
budng xoan.

Loai so d6 nay c6 thé dp dung véi cac cot nudc khac nhau. Nhuge diém cira 14y nuéc tuabin
dat sau, tai trong clra van 16n, thao tdc khong thuén tién, truc t6 may dai két cAu phan dudi nudc
tang. Trong thiét k€ va van hanh & cdc tram thuy dién loai 16n nguoi ta thdy rang dp dung so d6 V bo
tri cong trinh xa I c6 dp dudi budng xoan Ia t6t nhat. Véi so d6 nay dé giam do sau méng nha may
thuong dp dung budng xodn bétong doi xiing c6 mat cat huéng 1én trén va ting chiéu cao 6ng hiit,
nhu vay c6 thé gidm duoc kich thudc phin dudi nuée clia nha mdy.

Uu diém chung ctia c4c nha mdy két hop x4 lii:

- Rat ngan duoc chiéu dai dudng tran bétong ctia cong trinh xa Ii.

- Nho hiéu qua phun xiét lam tang cot nuGe cong tac vé mua Id.

- Thuan lgi viéc bo tri cong trinh & nhitng noi tuyén hep.

Tuy vay nha mdy thuy dién két hop xa 1&i ¢6 mot s6 nhuogc diém:

- Do b6 tri dudng x4 1ii chiéu rong khai t6 may thudng tang tir 5+10%, thi cong khé khan hon.
- Van hanh nha may két hop xa 1i phuc tap vi phai cé qui trinh phoi hop xa 1.

- Nha mdy 4m u6t vi bui nude, khi x4 1ii nha mdy c6 thé rung dong.

Trong so d6 thé hién viéc bd tri mot cach hop 1y cdc phong thiét bi phu t6 mdy.
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Cot nuéc cong tac H,,,, c6 lién quan dén loai Tuabin bo tri trong nha may. O tram thuy dién
ot nuée cao b tri tuabin tam truc véi ty toc bé va khi H,,, >500m sir dung tuabin géo. O tram thuy
dién cot nuGe trung binh thuong bd tri cac loai tuabin tam truc véi céc ty toc tir 16n dén bé va trong
mot s trudng hop vé6i cot nuée H,, > 150m c6 thé sir dung tuabin canh chéo. O tram thuy dién cot
nuée thap thudng bo tri Turbin cdnh quay hodc Turbin canh quat va ciing c¢6 thé bo tri cac Turbin
tam truc ty toc 16n hoac Turbin canh chéo.

D6i v6i tram thuy dién st dung tuabin géo, hinh thitc lap mdy c6 thé truc ding hodc truc
ngang khong phu thudc vao cong sudt lap may ma phu thudc vao s6 luong voi phun va céc yéu to
két cau cong trinh cu thé.

4.1.2. Két cau nha may thuy dién

Nha mdy thuy dién phan chia thanh hai phan: phan trén nudc va phan duéi nuée. Thong
thuong nguoi ta quy ude, phan dudi nude duogc tinh tlr cao trinh san mdy phét trd xuéng, phan trén
nudc duge tinh tr cao trinh san mdy phat trd 1én. Phan dudi nudc chi€ém khoang 70% khoi lugng
bétong nha mdy.

4.1.2.1. Két cau phan duéi nuéc nha may thuy dién

V6i nha mdy thuy dién sau dap va dudng dan phan dudi nuéc gém budng xodn, 6ng hiit, bé
mady phat, dudng 6ng Turbin. V6i nha may thuy dién ngang dap phan dudi nudc ngoai buéng xoan,
ong hiit, bé mdy con c6 clra 1dy nudc dan nudc truc ti€p vao budng xoan. V6i nha may thuy dién lap
Tuabin xung kich gdo, phan dudi nude cht yéu 1a kénh xa dan ndoc ra ha Iuu.

Doc theo chiéu dai nha mdy (vuong géc véi chiéu dong chay) phan dudi nuée gdbm nhiéu khoi
tuabin giong nhau va ngoai cung 1a san 1ap rap. Tuy diéu kién dia chat nén va chiéu dai nha mdy,
toan bo nha mdy c6 thé 1a mot khoi lién hodc cach nhau bing nhiing khe lin cit ngang nha may
thanh timg khoi. Trong moi kh6i gém tit mot hodc mot s6 t6 mdy, riéng phan san lap may do chiu
tai trong khac nén thuong duoc tach riéng khoi cac khoi tuabin.

O tang tuabin thudng bo trf cac hé thong thiét bi phu gom: hé thong thiét bi cung cap ddu md,
hé thong thiét bi cung cap nuéc k§y thuat, hé thong thiét bi thdo nudc sira chita t6 mdy, hé thong tiéu
nudc ro ri nha mady.v.v. Ngoai ra con bo tri cac kho chira va mot s6 phong phu, may tiép luc va co
céu diéu chinh.

Dudi san 1ap rép bo tri cdc xudng, kho, mdy bom, giéng tap trung nudc.

4.1.2.2. Két cau phan trén nuéc nha may thuy dién

Phan trén nudc nha mdy thuy dién bao gdm san mdy, hé khung d&, dim cau truc, méi nha
may, két cau va kich thuGc phan nay c6 lién quan dén viéc bo tri cac thiét bi trong gian may.

4.1.3. Nhitng yéu cau cd ban ddi véi nha may thuy dién
1- D6 an toan cao, sit dung bén lau, trong diéu kién c6 thé cin phai chi y dén my quan.

2- Nha may doi véi giao thong bén ngoai thuan tién, trong nha may su lién hé thuan lgi, viéc
1ap rép sira chita thiét bi hop ly.

3- Khoi luong cong trinh it, von ddu tu ré, thoi gian thi cong ngan.

4- Diéu kién thong gid, dnh sang, nhiét d9, cach nhiét tot; canh quan moi trudng yén tinh, chu
yéu tao diéu kién cong tac cho nhan vién van hanh, kiém tra tot.

5- 4p dung k¥ thuat tién tié€n, phit hgp véi yéu cau hién dai hoa.
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4.1.4. Cac budc tinh toan thiét ké nha may thuy dién

Trén co s& thu thap céc ti liéu dia hinh, dia chat thuy van .v.v. Cin ct vao cong suat t6 mdy,
loai t6 may, budc ddu xdc dinh cao trinh lap mdy va kich thudc nha mdy. Tién hanh so sanh phuong
dn bo tri tong thé, sau khi phan tich phuong 4n va chon vi tri nha mdy, ti€n hanh bo tri khu nha may,
bo tri thiét bi trong nha may.

Trén co s& d6 dinh hinh két cau va phan tich két cau trong nha mdy, l1ap thiét k&€ so bo va ban
v€ thi cong. Thiét k& thuong phan lam hai giai doan: thiét k€ so bo ban vé thi cong, doi v6i nha may
thuy dién 16n c6 khi can phai phan lam 3 giai doan thiét k&: thiét k& so bo, thiét k& ky thuat, thiét ké
thi cong; khi can thiét cling ¢ thé 1am bdo cdo chuyén dé thay cho thiét k& k§y thuat.

4.2. NHUNG TAI LIEU CO BAN CAN CHO THIET KE

Nhiing tai liéu can cho thiét k€ nha mdy thuy dién va tram bién th€ bao gébm: dia hinh, dia
chat, quy hoach thuy nang, thiét bi co dién, giao thong nha may d6i véi bén ngoai, tai trong cac tang
clia nha may va tai liéu thiét k&€ c6 lién quan dén tram bién thé.

4.2.1. Tai liéu dia hinh, dia chat
Bdng 4-1 Tai liéu dia hinh, dia chdt, thuy vdn

T Hang muc Thuyét minh don gian

1 Dia hinh Khu virc nha may: 1/500 hodc 1/1000 hoac 1/2000
1/100 mat c&t ngang kénh x4 long song.

2 | Diachét Mat bang khu nha may, mat cat ngang, ban dé trang thai cac hd khoan, cau tao dia
chat chi yéu, vat liéu xay dung, tinh chat co ly cla dat da, trang thai nudc ngam va
tai liéu dong dat.

Budng quan hé Iuu lugng va myc nudc, bun cét, cac dang luu lugng [0 va myc nudc

3 Thuy van ,

tuong Ung.

Cudng do mua, luong mua nam, s ngay mua, khi hau, o &m, stc gi6, huéng
4 Khi tugng gio.v.v.

4.2.2. Quy hoach thuy nang va tai liéu giao thong
Bang 4-2. Cdc thong so thuy nang va tai liéu giao thong

TT | Hang muc Thuyét minh don gian

1 Muc nudc | Muc nude dang binh thudng, muc nude chét, muc nudce thuong luu, muc nude ha luu
clia cac tan suat.v.v.

2 T6 may Cong suat t8 may, hinh thirc t6 may, cao trinh [&p may.v.v.

3 Loi  dung | Phong Ia, tudi, van tai thuy, chuyén g6, nuéi ca, cap nudc thuong Iuu va ha luu.v.v.
téng hop

4 Buong Ban kinh can thiét d6i vai van tai thuy va duong sét
thuy, R=200; 300m i=2+3%
dudng bo

Duong bo R>35m, i=9%, cap do cau

4.2.3. Tai liéu thiét bj co dién

V6i tai liéu nay chi tiét ti mi can phai tham khao s6 tay co dién



www.vncold.vn Hoi Pap lon Viét Nam

Bang 4-3. Tai liéu thiét bi co dién

TT Hang muc Thuyét minh don gian

1 | Tuabin Loai tuabin, dudng kinh banh xe cong tac, trong lugng, loai budng xoan, éng hat
va kich thudc vién ngoai clia no.v.v.; Thiét bi phu: b tri ti diéu t6c va thung dau
ap luc, lyc huéng truc tuabin.

2| May phat Loai may phat, phuang thirc lam lanh, phuang thire kich tir, kich thude vién ngoai,
trong lugng Roto va truc.
3 | Cautruc Ky hiéu cdu truc, vi tri giéi han cdu clia moc chinh, méc phu, chiéu rong cau truc,

tai trong va cong suét, ap luc nén In nhét, khodng cach banh xe.

May bom trong nha may, may thong gi6, may nén khi, trong lugng va kich thudc
ngoai clia chiing, thiét bi thuang dung dé slra chira trong nha may trong luong va
kich thudc cla no.

4 | Thiét bi va thiét
bi phu co khi

5 | Sod6 dau dien | Phuong thie dau dién, duong tai dién chinh.v.v.

6 | May bién thé S6 lugng may bién thé, cong sudt, kich thudc ngoai, chiéu cao (chiéu cao rut 16i
thép), trong luong.

Phong diéu khién trung tam, phong cép dién, phong phan phéi dién tu dung,

7| Phong san xuat phong axit-acquy, phong nap dién.v.v. dién tich va cach bo tri cac phong trén.

phu

4.2.4. Tai liéu tai trong cac tang nha may thuy dién

Tai trong cac thiét bi bo tri & cac tang trong nha mdy do xudng ché tao cung cap. Tai trong
tAng gian 1ap rdp can ctt vao thiét bi khi sira chita, 1ap rap t6 may dé xéac dinh

- San mdy phét ngoai mdy phat dién con bd tri cdc thiét bi mdy diéu toc, thung dau ép luc,
bang dién bén may.v.v. Dudi san may phat c6 hé thong dam d& chinh va phu.

Thiét bi co dién trong nha mdy tuong doi nang, khi 1ap rap thudng c6 va dap trén san, cho nén
chiéu day san mdy phat tuong doi 16n, 6 nhitng nha mdy thuy dién vira va 16n chiéu day san may
phat thuong 16n hon 20 cm, khiu do cac ddm d& chinh khong duoc qué rong, thudng tir 2+4 m.

San mdy phét ngoai trong luong ban than, con ¢6 hoat tai tic dong, né bao géom trong lugng
céc phu kién khi stta chita va trong luong ngudi di lai. Do ¢6 luc xung kich khi cdu cdc cau kién dat
trén san may phat cho nén khi tinh todn chiéu day san cin phai nhan hé s6 dong, thudng bing 1,2
khi tinh todn dam chinh va dam phu toan bo tai trong dong nhan véi hé s6 dong 1,3.

- Tai trong céc tAng san xudt phu cta nha mdy do cdc thiét bi co dién va trong lugng ban than
clia n6 quyét dinh, thudng tir 400+-1000KG/m? ¢6 khi Ién dén 2000+-3000 KG/m®.

4.2.5. Tai liéu vé may phat va may bién thé chinh

4.2.5.1. May phit dién

Cac thong s6 vé mdy phat dién do xudng ché tao cung cap, song khi xdc dinh kich thudc nha
mdy thuy dién cin biét kiéu mdy phat céc kich thudc chi yéu, trong lugng cia né.

Kich thudc chu yéu clia mdy phat dién la duong kinh ngoai 16i thép tir cua Stator D, va chiéu
cao 16i thép tur 1,

SO cuc tir.v.v.

s Las

Nhian hiéu mdy phat thé hién loai mdy phat, hinh thiic 1dp may kich thuéc Da, 1
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Pudng kinh roto D, phdi bdo ddm dé van toc dai ctia cac bo phan quay 16n nhat khong vuot
qua tri s6 cho phép khi Tuabin & trang thai quay 16ng.
D, < 60V,
K, n,

V,-véan toc¢ quay 16ng cho phép 16n nhat
V,=160m/s khi S, <175MW

mf—

V,=185m/s khi S, >175MW

n . .
k, = ﬁ hé s6 quay 16ng tuabin;
1o

n’,,-s6 vong quay quy dan & ché do 16ng téc; n’,,-s6 vong quay quy din & ch€ do tinh todn t6
mdy. Cong suét dinh mic may phat c6 thé xac dinh theo cong thic:

N mf
S, =———(KVA).
Cos @

Dé ¢6 thé tién hanh thdo ldp Tuabin khi sira chita ma khong phai thdo d& Stato thi dudng kinh
t6i thiéu Roto phéi thod man:

D> D,+0,6m doi v6i mdy phét c6 gid chit thap dudi.

D=D_+0,2m d6i v6i mdy phat c6 gia do 6 truc dudi dat trén nap tuabin

D>D,+2m d6i véi trudng hop can thiét 1ap ghép Roto trong hd mdy phit.

D, : Pudng kinh giéng turbin.

Can ct vao ty s6 gitta D; va 1, t6c do quay clia may phat dé xdc dinh may phat kiéu 6 hoic
kiéu treo.

Khi D/1,<4 M4y phat kiéu treo.

Khi D/1,>5 M4y phat kiéu 6.

Trong khodng D,/1,.=4+5 néu t6c do quay n_>150v/ph, chon mdy phat kiéu treo, nguoc lai chon
mdy phat ki€u 0.
4.2.5.2. May bién thé chinh (May bién ap)

Nham nang cao dién 4p dé tai dién di xa, phu thudc vao hé thong ma tram thuy dién cung cép,
dién 4p cao thé ctia may bién thé (hodc may bién dp) c6 thé tr 35, 110, 220, S00KV hoic cao hon.
May bién thé vé nguyén tac dugc b tri ngoai trdi lam mat bang khong khi hodc bang nudc.

Hé thong dién tu dung tuy theo ting loai thiét bi st dung dién ap tir 220V+10KV. Vi vay con
c6 bién thé ha dp ndi truc ti€p véi may phat hoac v6i hé thong thanh gop dién dp mdy phat. Trong
nha may thuy dién bo tri cdc thiét bi phan phdi dién dp may phat. Tat ca céc thiét bi nay vé nguyén
tac duoc dit theo bo dé khi sira chita thay thé duoc dé dang. Trong trudng hop nay dién tich phong
phan phai dién thé mdy phat nhd, van hanh an toan

Kich thudc phong phan phoi dién thé may phat, khi thiét k€ so bo c6 thé tham khao bang dudi
day.

Bang 4-4
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o R Kich thudc
S0 do dau dién S0 tang
Réng (m) Dai (m)
S0 do b 1 5+8 8+15
‘ Khong bién tré 1 6+8
Sa dé mét bo thanh gop -
Co bién tré 2 68 subt chidu dai
‘ Khong bién trd 2 6-8 doan t6 may
Sa d6 hai bd thanh gép
Co bién tré 2 68

4.2.5.3. Tram phan phéi dién cao thé

Tram phan phoi dién cao thé€ bd tri ngoai troi, kich thude ctia n6é phu thuodc vao so dé dau dién,
thiét bi phan phdi, song ciing c6 thé tinh so bo xuét phét tir kich thudc clia cac 6. O mdi 6 bao gom
mdy dong cit, cau dao cdch ly va cdc mdy moéc khac, tuy thuoce vao dién thé ma c6 kich thude khac
nhau. Trong thuc t€ xay dung c6 thé cin cit vao dién thé tir d6 so bo xac dinh dién tich cua tram
phan phai dién cao thé. Bang 4-5 va bang 4-6.

Bdng 4-5
Dién thé (KV) Dién tich (m?) Dién thé (KV) Dién tich (m?)
35 240
330 2640
110 480
550 4800
150 880
750 11480
220 1350

Chiéu rong cta tram phan phdi dién cao thé ngoai troi

Bdng 4-6
Dién thé (KV) 35 110 220
Budc 6 (m) 6 8 15
Chiéu réng 60 80 135

4.2.6. Thiét bi nang chuyén
Thiét bi nang chuyén trong nha mdy thuy dién 1a cu truc phuc vu cho lap rdp va st chita té
may.

Cau truc chinh b6 tri trong nha mdy thuy dién phai c¢6 stc nang di dé nang vat nang nhat cla
thiét bi khi lap rdp va stra chita. Trong nha may kin thudng dung ciu truc ciu. Tuy theo s6 t6 mady va
trong lugng vat nang nhat c6 thé chon cau truc don hoac kép. Thudng s6 t6 may du6i 10 va trong
lugng vat nang dudi 400 tan thuong chi chon 1 cu truc. Khi st dung céu truc kép can phai mé rong
dau hoéi va xét thém chiéu cao gian nang.

Vat nang nhat & nha may thuy dién thuong la Roto MF kém truc, banh xe cong tac tuabin kem
truc, trong lugng mdy bién thé. Hinh 4-6 thé hién cau truc trong nha mdy thuy dién.
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Hinh 4-6. Thé hién cdu truc nha mdy thuy dién.

Céc ky hiéu trong cau truc: 1,; 1, ; 1;; 1, khoang cach tir méc chinh, méc phu dén tam duong h,;
h, khoang cdch tir méc chinh, méc phu dén mat ray; H chi€u cao tir tam ray dén dinh xe nang, B
chiéu rong xe nang, L; khoang céch ray xe nang, K; khoang cach banh xe nang...

4.3. PHAN TiCH ON DINH TONG THE NHA MAY THUY DIEN VA XU LY NEN

Nha mdy thuy dién 12 mot két cau hinh khoi 16n, hinh dang khd phiic tap vé6i nhiéu khoang
trong bén trong. Toan bo nha may néi chung va timg phan néi riéng phai bao dim du 6n dinh va da
do bén dudi tac dong ctia moi t6 hop tai trong finh va tai trong dong trong cdc giai doan xay dung,
véan hanh, stra chita.

Sau khi di chon xong két cau nha may, viéc ddu tién 1a phai tinh toan 6n dinh chéng truot. Khi
tinh todn 6n dinh chong trugt nén tinh cho mot khéi t6 mdy nhung ciing c6 thé tinh cho 1m. Chi can
tinh toan 6n dinh chéng trugt cho cdc nha mdy thuy dién chiu 4p luc nuéc, tic 12 cdc nha may thuy
dién ngang dap. Cac nha may thuy dién sau dap va duong dan khong chiu dp luc ndm ngang cla
nudc tir thugng luu va cdc luc ndm ngang khac nén khong cén tinh toén 6n dinh chong truot. Chi
kiém tra 6n dinh chéng trugt cho nha may thuy dién sau dap va dudng dan khi giita nha may va dap
c6 khe ltin hoic khi c¢6 d6 dat phia thugng luu nha may hodc hai bén hong nha may.

Y nghia quyét dinh trong tinh toan én dinh chong trugt 1a viéc chon ding céc té hop tai trong
trong cac truong hop tinh todn khic nhau.

Céc tai trong thuong xuyén va tam thoi tic dong 1én nha may thuy dién la:
- Trong luong ban than nha may, trong luong cac thiét bi thuy luc va dién.

- Ap luc thuy tinh va thuy dong tir hai phia thuong ha luu va trong cdc phin din dong cta
tuabin.

- Ap Iyc bun cit.

- Ap luc thdm va d4y néi lén tdm ddy nha may thuy dién.

- Ap luc dét da tir hai phia thuong ha luu.

- Ap luc séng, mach dong ctia nue va rung dong ctia thiét bi thuy luc.
- Ap luc do dong dat.

- Tac dong cua nhiét - co ngot trong két ciu bétong.

- Ap luc gié.
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Ngoai nhitng yéu t6 trén con c6 thé c6 tdc dong cta luc dinh cla dat, phan luc dat, luc ty vao
san tiéu nang hay da va luc khang ctia néo.

Phuong phép tinh todn 6n dinh nha may thuy dién Ia dua vao Iy thuyét co hoc dat-nén méng.
Phuong phdp nay don gian song phan dnh tuong d6i day du qua trinh lam viéc ctia cong trinh chiu
tai trong nam ngang.

Céc cong trinh bé tong thudng tinh chong trugt theo mat ti€p xtc cua tdm ddy vdi nén - so do
truot phang va chi tinh theo so d6 truot sau cling véi 16p dat bi ép phi khi tim ddy nha may khong
chon sau va chiéu rong tdim ddy theo phuong truot nho. Nha may thuy dién thudng cé chiéu rong
tdm day 16n theo phuong truot (30+60m) va dat sau nén thudng dugc tinh én dinh theo so do truot
phéng.

Trong so do trugt phang, mat trugt tinh todn 12 mat nim ngang & cao trinh chon sau nhat clia
tdm ddy (hinh 4-7). Khi tinh toan phai ké dén trong lugng phan dat ndm trén mat trugt. Trudng hop
nén c6 nhitng 16p dat yéu nim duéi tim ddy thi phai kiém tra én dinh theo mat phang triing v6i mat

cta I6p dat do, vi & d6 kha nang bi truot rat 16n.
Thudng ngudi ta tinh 6n dinh cho A ; céc
truong hop sau: % %j N% 77
- Van hanh binh thuong: Myc nuéc N ’ I ) thuong
ltu 13 muc nuoc dang binh thudng % R -
(MNDBT), thiét bi dat tai chd, phan dan 7 & & dong day
7, B (V D E
nuoc. N 0
TR E
- Stra chita: Thuong ha luu nha may R w c6 ap luc
nudc, thiét bi dd dem di slra chita; phan oo ! dan dong
bom can nudc. B /

Hinh 4-7. Cdc mdt truot tinh todn cho
so do truot phdang ABCD, ABCDEF,

Truéc khi tinh todn 6n dinh phai ABCDE. chon so
do tinh todn. Phan I6n nha mdy thuy dién cé thé
tinh 6n dinh theo so do truot phing, nhung ciing c¢6 trudng hop tinh theo so do truot sau. C6 thé dua
vao cac tiéu chudn sau day dé chon so d6 mat truot.

- Su ¢6 khi ¢6 tai trong dac biét.

O-max

. C ) e e p N 2
Khi 7 = f + —>0,45 hoac ty s0 giita < K, tinh theo so d6 trugt phang.

Y
Trong do:
- hé s0 truot; f- hé s6 masat; c-luc dinh don vi T/m*
p- 4p luc tinh toén trén dat nén T/m?;
v- dung trong dat T/m’
Omax- Ung sudt phdp 16n nhat trén dat nén;

B- chiéu rong nha may theo chiéu dong chay.

K- tri s6 khong thit nguyén phu thudc vao géc masat trong ¢ va luc dinh cta dat c. Daéi v6i
cac cong trinh cép I, K xac dinh theo két qua thi nghiém mo hinh, va d6i vé6i cac cong trinh cép 11,
IIL, IV néu 12 nén dat c6 thé 1ay K=3 riéng trén nén cat K=1.
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O-max

K <3 nén phan 16n tinh theo so d6 trugt phang.

Doi v6i nha may thuy dién ty s

4.3.1. Tai trong va td hdp tai trong

Dé tinh todn 6n dinh mot cdch chinh x4c can phai phan tich tai trong va t6 hop tai trong bao
gém: phuong luc téc dung, tri s6, téng hop luc theo phuong tdc dung vao cong trinh, cdc cong thitc
tinh toén tai trong, con cip bac cong trinh dua vao tiéu chuin quy pham quyét dinh.

Bdng 4-7. Tong hop va phan tich tdi trong tinh todn én dinh nha mdy thuy dién

TT | Phuong cia luc va té hop luc Thuyét minh tai trong va té hdp tai trong

1 | Cac lyc thang dimg (1) Trong lugng ban than cong trinh W, (2) trong luong nude W,, (3) Trong luong
thiét bi co dién G, (4) ap luc day néi U

2 | Téng céc Iyc tac dung ding ZV=W,+W,+G-U

3 | Luc tac dung ngang (1) &p luc nudc thugng luu Py, (2) ap luc nudc ha luu Py, (3) ap Iuc song P, (4) ap
Iuc bun cat P,, (5) ap luc gi6 Ps, (6) &p luc quan tinh két cu khi dong dat Pg, (7)
ap luc dap dénh clia song nudc khi dong dat P;.v.v.

4 | Téng caclyctacdungngang | SH=P,- P+ Pyt P+ Pt Pgt P,

5 | Tinh hinh van hanh binh | -ZV=W, + W,+ G- U; H=P,- P+ Ps+ P,+ Ps+ P +P;; Muc nudc ho la MNDBT

thuong(1) - Cac lyc giong nhau nhu (1) song trong trudng hgp nay myc nude thugng ha luu
Tinh hinh vén hanh binh thudng | nha may tinh véi muc nudc tan suét thiét ké tuong tng véi cap cong trinh

(2)

6 | T6 hop d&c biet (1) -2V=W, + W,+ G- U; ZH=P,- P,+ Py+ P,+ Ps+ Pg; Muc nudc ho la muyc nude Ion
nhét.

7 | T6 hop d&c biét (2) -2V=W, + W,+ G - U; ZH=P,- P,+ P+ P,+ P+ Ps +P;; Muc nudéc hé 1a MNDBT

8 | Céac trudng hop khac T8 may dai tu: G=0, W,=0, P¢=0, P,=0, Tinh hinh thi cong: G=0, W,=0, W, tinh

theo thuc t&, khong tinh dong dat.

4.3.2. Cong thtc tinh toan cac tai trong

Céc tai trong nhu: Trong luong ban than cong trinh W, trong lugng nuée W,, trong lugng cac
thiét bi co dién G, dp luc nudce thugng ha luu.v.v. tinh don gian. Song c6 mat s6 tai trong can phai ap
dung cong thic tinh toén dé x4c dinh.

4.3.2.1. Ap luc séng P,
Chiéu cao séng (2h):  2h=0,0208V¥*D'? 4-1)
V- toc do gi6 (m/s); D- da séng (Km)

Chiéu dai séng (2L):  2L=(8+12)2h (4-2)
S : | & 4
z 2h gMuc nudc tinh 2 o
uon run m son Ii T < ‘
BDudng trung to 6ng Z E]: Z - Z
ES ES . ES
Day hs
H, H, al

a) b) c)

Hinh 4-8. Tinh todn dp luc song.
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Khi chiéu sau nuéc H, khong 16n, h<H,<L dp luc séng nudc sau (ddy ho)

Hop luc P, 1a:

(4-3)

(H,+h, +2h)(H, +a) H}
P, = -—Llr
2 2
Trong doé:
h,- Chiéu cao tir myc nudc tinh dén tam duong séng (hinh 4-8)
H,- Chiéu sau nudc tinh tir ddy hé dén muc nudce tinh.

2
h = 7(2h) Cth 7,
2L L

1.

. 7+
a: Cuong do ap luc séng day ho (hinh 4-8c): a=2hsech T

v,: Dung trong ctia nudc.

Khi chiéu sau nudc trong hd H,>L (hinh 4-8b)

L2
. :[(L+2h+ho)(L) ——}70 e
2 2
_ z(2h)? )
p =701 (4-5)

Cuong do ong ap luc 6 mat nude tinh (hinh 4-8)
2h + 2hg )L
a = u (4-6)
2h+hy +L
4.3.2.2. Ap luc ddy néi U
Nhu Hinh 4-11 thé hién phan tich 6n dinh nha mdy thuy dién ngang dap khi tinh todn 4p luc
ddy néi tri s6 cdc hé s6 14y nhu dudi day.
Hé s6 dp luc ddy ndi tdc dung lén dién tich 1ay = 1,0 ;khi thoat nudc c6é hiéu qua lay
a 1= 0,45+0,6; o »=0,2+0,4; khi thoat nuéc kém hiéu qua a ;=0,5+0,7. C6 thodt nuéc mat nhung
khong ¢6 mang chong tham o »=0,5
4.3.2.3. Ap luc bun cat P,
Cuong do 4p luc bun cat 6 mot diém bat ky nao tinh theo cong thic dudi day:

P=7'htg 2[450 —gj @-7)
pzwax =y'h (khi ®=0) 4-7)

Trong cong thic: y’- dung trong bun cét lo limg (T/m?)
h: Chiéu sau lang dong & diém bat ky (m)

¢: G6c masat trong bun cat
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4.3.2.4. Ap luc gio6 P
Cudng do 4p luc gié tinh theo cong thic sau:
P.=k.k,.W, (4-8)
Trong dé:
k: Hé s6 biéu thi huéng gi6, huéng gi6 chinh dién cong trinh k=0,8; hudng gi6 bén k=-0,5.
k,: Hé s6 biéu thi thay déi chiéu cao ap luc gié

Khi chiéu cao dp luc gié trén mat nuée 10 m, k, = 1,0 m; khi 15 m, k, = 1,15; khi 20 m, k, =
1,25; khi 30 m, k, = 1,41.

W,: Ap luc gi6 co ban
V2
W=p"", =12
o ﬂ60 p

4.3.2.5. Luc quan tinh dong dat P,
Luc quén tinh ctia ban than cong trinh va thiét bi khi dong dat.
P=k;.C,.W.F (4-9)
Trong do:

ky;: Hé s6 dong dat huéng nam ngang, khi dong dat do 7 (rite) k,=0,1; do 8, k;=0,2; do 9,
k,;=0,4

C,: Hé s6 anh hudng téng hop, 1ay C,=0,25

F: Hé s6 luc quan tinh dong dat, khi chiéu sau nudéc H,<30m, F=1,1; khi 30<H,<70 lay
F=1,3.

W: Téng trong lugng vat kién tric va thiét bi

4.3.2.6. Luc dap dénh cua nuéc tac dong vao cong trinh khi dong dat P,

Cudng do dap dénh cta nuéc 6 do sau y VA - bat  ky
N N . X == T
nao (hinh 4-9), tinh nhu sau: N ﬂi o
_ - R L5
P7 :kchfy70H1 (4-10) + © g 37 ‘
Trong do: f,: Hé s6 phan bé luc dap dénh, FITS do sau
nudc y, dua vao bang 4-8 dé tinh. Hinh 4-9. So do phdn bé dp
X o o luc ddp dénh cua nudc tic dong ,
Bang 4-8. Hé so phdn boé luc ddp dénh cua

A\ s vao cong trinh khi dong dat.
nuoc o do sdu nitoc y

y/H, 0 0,1 0,2 0,3 0.4 05 0,6 0,7 0,8 09 1,0

f, 0 043 |05 |068 (074 (076 (076 |075 |071 |068 |0,67

4.3.2.7. Ap luc dat khi dong dat Pg
Ap luc dat khi dong dat gém: dp luc chii dong

e e

, ap luc bi dong “+”
Pe=(1 £ k,C;tgd)E 4-11)

Trong cong thiic:



www.vncold.vn Hoi Pap lon Viét Nam

¢- gbc masat trong clia dat

E- ap luc dat tinh

C,- Hé s6 ap luc dat khi dong dat 1ay theo bang 4-9
Bang 4-9. Hé 56 dp luc ddt khi dong ddt

O
21°+:25° 26°+30° 31°+35° 36°+40° | 41°:45°

ap luc dat Do déc dat

0° 4,0 3,5 3,0 2,5 2,0

10° 50 4,0 3,5 3,0 2,5
Ch dong

20° 5,0 4,0 3,5 3,0

30° 4,0 3,5
Bj dong 0°220° 3,0 25 2,0 1,5 1,0
4.3.3. Phan tich 6n dinh nha may va hé s6 an
toan

Tinh toan én dinh truot phiang khong c6 g6c
nghiéng mat trugt nam ngang theo cong thic dudéi day:
G
£V B
k;L (4-12) oy C
> H
Trong cong thac: f-hé sO masat gilra D bétong

v6i nén da theo mat truot khi nén khong c¢é B ting  da
y€u; khi nén c6 tang dd yéu ding hé s6 masat A — ) W clia tang
c6 két cau d6 dé xdc dinh, tuong Gng ting R thém
chiéu sau nudc vai trong lugng da. D

Hinh 4-10. So do tinh todn 3 (4§ hop

k.- hé s6 an toan, dua vao cap cong trinh ’
on dinh chéng truot mdt truot co

tai trong xac dinh (Bang 4-10).

Y ’ goc nghiéng.
Bdng 4-10. Hé s6 an toan chong truot k,
Cap cong trinh Cap cong trinh thuy cong
T4 hop tai trong Heé s6 an toan 1 2,3
T6 hop co ban 1,10 1,10+1,05
T8 hop dac biét | 1,05 1,05+1,0
Il 1,00 1,00

Khi truot sdu, mat truot c6 goéc nghiéng (Hinh 4-10) hé s6 an toan chong truot theo mat trugt
tinh nhu sau:
_[Rsin(¢+a)+G, cosa]f

k, = 2>10+11 4-13
° Rcos(g+a)-G,sina @19

Trong dé:
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R: Luc khang khai da ha luu
f,: Hé s6 masat theo mat truot
R D H(coso+ f;sin 9)—(ZV +G, )(f, cos¢—sin 6)
cos(¢— ) f,sin(p—0)

¢: GOc masat trong.

(4-14)

(céc ky hiéu xem hinh v& 4-10)

= ——

sH € ﬂ| i
SLLIN ---Jr* a
,'__' = |[|Y[0 TT“I._'.-ﬂ jl

Hi : )i |J i . ——
—

}EI

)
F"lI jll—— L = |
i — AN e N ] |

! b+ 8,904 - 1)

I”l.l[['l_H,T_Hf[ T T 1

T]JIH’T puisiseRiiuuR R,

Hinh 4-11. So do phdn tich 6n dinh nha mdy thuy dién ngang ddp

L
|
=
I
i

So d6 Hinh 4-11. So d6 céc luc tdc dung lén nha may Thuy dién long song trong tinh todn 6n
dinh chong truot

Céc luc tiac dung 1én cong trinh gom:
W,- Trong lugng ban than cong trinh; W,- Trong lugng nude; G- Trong luong céc thiét bi;
U- Ap luc ddy néi va tham;
P,- Ap luc nudc thuong luu; P,- Ap luc nuée ha luu; Pi- Ap luc séng; P,- Ap luc bun cat;  Ps-
Ap luc gié .v.v.
4.4. NGUYEN TAC XAC PINH KiCH THUGC VA CAC CAO TRINH CHU YEU
CUA NHA MAY
Kich thuéc nha mdy thuy dién chu yéu dua vao viéc bd tri cac thiét bi trong nha mdy. Trong
giai doan bé tri so bd va so sdnh phuong 4n, buéc dau c6 thé dinh ra kich thuéc mot tuabin lam co
s& tinh toan, phuong phdp thuong su dung 1a: can ci tai lieu vé kich thudc céc linh kién va thiét bi
tuabin do xudng ché tao co dién cung cip, hoic c6 thé dung kich thudc va chi tiét két cau tuong tu &
cac nha mdy di xay dung c6 cung ki€u va cling diéu kién 1am viéc dé xac dinh so bo kich thudc.
4.4.1 Kich thudc doan t6 may va chiéu dai nha may.
(Vuong géc véi chiéu dong chay)
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Kich thuéc phan dudi nuéc cua nha may thuy dién c6 quan hé dén duong kinh tuabin D,,
chiéu cao hidt H,, hinh dang va kich thu6c ngoai buéng xoan, 6ng hiit (hodc 12 mang xa nudc khi
dung Tuabin xung kich).

O céc tram thuy dién cot nudc thap va vira trong cac bo phan dudi nude clia nha may thi kich
thudc ngoai budng xoan la 16n nhat. Do d6, chiéu dai doan t6 mdy dugc xac dinh trén co s& kich
thudc ngodi clia budng xodn va cdc md tru bo trf giita cac t6 mdy.

Chiéu dai doan t6 may (hodc khdi t6 may) tinh véi 2 truc t6 mdy lién ti€p hodc theo 2 truc mo
chinh.

4.4.1.1. Kich thudc buong xoin:

a. Buéng xodn kim logi
Dua vao kich thuéc Hinh 4-12 va bang 4-11 tinh B
dinh kich thuGc ngoai budng xoan kim loai.

r toan xac

Trong do:

b
——
RN

|

|

E |

" —_—1

(o
[}
@)
=
(1)}

¢°: G6c bao cuia mat cat tinh toan bat ky clia

Xoan,; a

C: Hang s0, tinh theo cong thitc dudi day: X - R ——
Hinh 4-12. Tinh todn kich
0°. thuéc buong xodn kim loai.

C=

ra+p,. —rafra+2p,,.)

r,: Ban kinh tr tam truc dén canh huéng nuéc.

Poax: Ban kinh tiét dién tron 16n nhat tic 1a ban kinh ctra vado budng xoédn, bing ban kinh
cudi duong ong ap luc.

¢°,.... Goc bao 16n nhat budng xoin, doi v6i budng xoan kim loai ¢°,, =345°

p: Ban kinh tiét dién tron bat ky dang xét

(o] o
p=¢—+1/2ra(p—
C C

R: Khoang cdch tir tam truc t6 mdy ctia mat cét bat ky dén mép ngoai ciia budng xodn.
R=2p+r, (4-15)

Bdng 4-11. Tinh todn xdc dinh kich thudc buong xodn kim loai

G6c bao @° mat cat tinh 0° @° 0 p 2p R=2p+r,
toan c 2r,2r, 3 o 2

- Chiéu dai doan t6 mdy buéng xoin kim loai L,
L =R +R,+2a (4-16)
Trong do:
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R,, R,: Phan biét do rong ban kinh bén phai va bén trai buong xoan kim loai (céat doc qua
tam truc t6 mdy).

a: Chiéu day 16p bétong hai bén budng xoan, doi v6i budng xoan kim loai
a=1,0+2,0m.
L,: Ciing c6 thé tinh theo cong thiic kinh nghiém dudi day
L,=3,6D,+h 4-17)
Trong d6:
Doi véi budng xoan kim loai h=1,0+3,5m; khi cot nioc cao 14y tri s6 nho, ngugc lai cot
nude thap 1y tri s6 16n
D,: Buong kinh BXCT tuabin
b. Buéng xodn bétong

Khi géc bao budng xodn bétong nho nhét ¢°=180° kich thudc tong chiéu rong mat bang budng
xo0an tinh theo cong thic duéi day. Hinh 4-13

[t

3 1

6240

3580

R=6720mm

Hinh 4-13. Tinh todn kich thuéc buéng xoan bé tong.
B=1,+1,=R,+0,95D, (4-18)
Trong doé:
1,, L,: Phan biét do rong bén kinh bén trai va bén phai budng xodn. (cit doc qua tam t6 may)
R;: Ban kinh mat cit cira vao budng xoan.
D,: Budng kinh BXCT tuabin
- Chiéu dai doan t6 mdy budng xoin bétong
L =1, +1,42a =B+2a (4-19)
L,: Ciing c6 thé tinh theo cong thiic kinh nghiém duéi day:
L,=2,4D,+h (4-20)
Trong do:
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D6i v6i budng xoin bétong h=4,5+8,0m, khi cot nudc cao 14y tri s6 nhd, cot nude thip lay
tri s0 16n; D,-duong kinh BXCT.

a: Chiéu day 16p bétong hai bén budng xodn, doi v6i budng xoin bétong a=2,0+3,5m
4.41.2. Chiéu dai san laprap L,

Kich thu6c gian lap rdp co dinh dua vao yéu cdu cuing thoi gian stra chita hodc 1ap rap mot t6
mdy hodc hai t6 may tuy s6 lugng t6 may nhiéu hodc it.

Khi lap rdp phai dung cu truc chinh trong gian mdy dé tién hanh thao tic, do d6 chiéu ngang
gian 1ap rdp bang chiéu ngang gian may. Chiéu dai gian lap rdap L, xdc dinh trén co s& kich thude
clia tat ca cdc thi€t bi mot hoac hai t6 mdy dat lén no.

Khi stta chita t6 may trong pham vi gian lap rdp thuong dat céc thiét bi sau: mdy kich tir, gid
chit thap trén mdy phat, roto may phat, 6 truc v6i goi dd, nap day Tuabin va vong diéu chinh may
ti€p luc, banh xe cong tdc, dién tich dé stra chita mdy bién thé, dién tich dé di lai.

L,=(1,0+2,0)L, (4-21)
hoiac L,=(6,0+9,0)x tdng dién tich banh xe cong tdc cong véi dién tich truc

Hé so trong cong thic (4-21) d6i v6i TTD loai vira s6 t6 may ldy bang 1,0; tram thuy dién
loai 16n s6 t6 may nhiéu 14y bang 2,0; néi chung thudng 14y trung binh 1,5

Doi véi gian lap rdp stra chita do dai AL & gian mdy cu6i cling:
AL=(0,2+1,0)D, (4-22)

Ciac hé s6 trong cong thic (4-22) c¢6 quan hé vi tri gian lap rdp (phia phai hodc trai) va hinh
dang budng xoin.

4.4.1.3. Chiéu dai nha may chinh

Chiéu dai nha mdy Ia tdng chiéu dai céc doan t6 mdy (kh6i mdy) chiéu dai san lap rap, doan
tang thém & t6 mdy cu6i ciing. Toan bo chiéu dai biéu thi biang cong thic duéi day:

L=nL,+L,+AL (4-23)

Trong d6: n- s6 t6 may.

Hinh 4-14.

Chiéu dai nha mdy chinh.

4.4.2. Cao trinh 13p dat tuabin va chiéu cao nha may chinh

Chiéu cao nha mdy chinh gém chiéu cao phan dudi nudc va chi€u cao phan trén nuéc hop
thanh: Chiéu cao phan dudi nuéc quyét dinh bdi cao trinh lap Tuabin, chiéu cao 6ng hiit, truc t6 may
phat tuabin va cao trinh muc ndoc 1d ha luu 16n nhét.v.v. Chi€u cao phan trén nudc quyét dinh boi
chiéu cao may phét va chiéu cao xe nang, roto mdy phat, truc va chiéu cao méc cau.v.v.
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4.4.2.1. Chiéu cao hiit va cao trinh lap dat

Tuabin:

Khi lam thi nghiém ciing nhu khi xdc dinh chiéu cao lap dat tuabin so v6i muc nuéc ha luu
thap nhat ngudi ta quy udc cac diém c6 4p suat nhd nhat nim & vi tri sau day ctia Tuabin:

- Dai v6i Turbin tam truc va chéo truc 1a mat dau dudi canh huéng nudc.

- D6i véi tuabin huéng truc 1a tam truc quay canh BXCT.

- Poi v6i tuabin truc ngang la diém cao
BXCT

Khoéng cach thang diing tinh tir muc nudc
thap nhat dén cac cao trinh quy udc trén goi la
hiit va ky hiéu Hs. Chiéu cao hit 1a duong (+Hs)
nude ha luu thip hon céc cao trinh quy dinh trén
(-Hs) néu muc nude ha Iuu cao hon cac cao trinh
trén.

Hinh 4-15 .biéu thi chiéu cao hut Hg ctua
tuabin tam truc.

Hg =P —1050H, —9%

\Y
HS =10—ﬁ—(G+AO')Htt

P: Ap khi quyén, 14y 10m cot nudc.

H,: Cot nitoc tinh todn (m)

—Hs

N
~
o

+Hs

Hinh 4-15. Biéu thi cdch tinh
todn chiéu cao hut H.

(4-24)

(4-25)

nhat
ha luu
chiéu cao
néu muc
va la am
quy dinh
TTD lap

V: Cao trinh muc nudc bién tai vi tri dat nha may (trong tinh toan thudng 14y muc nuéc ha

Iuu thap nhat).

900

cao hon muc nudc bién Vm thi 4p sudt khi quyén

O eV
s€ giam xuong %)

\% o , . N M s . oy o
——: Hé s0 hiéu chinh khi cao trinh dat nha may cao hon muc nuéc bién (Khi nha may dat

o: Hé s6 khi thuc, c6 thé tra trén duong dic tinh téng hop chinh turbin hodc trén hinh 4-

16a.

Ac: Hé s6 hiéu chinh khi thuc hinh 4-16b.

/1 10.45

F // 0.40
P 0.35

e 0.30

P 0.25

0.20

Pl 0.15
1 0.10

0.05

50 100 150 200 250 300 350 400 450

a)

Hinh 4-16. Puong khi thuc

A6
0.12}

0.10}
0.08}
0.06}
0.04}
0.02}

0 20 40 60 80 100 120 140 160

b)

Turbin va duong hé so hiéu chinh.
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a: Puong khi thuc Turbin.
b: Dudng quan hé cot nude tinh todn va hé s hiéu chinh Turbin.
Doi véi tuabin hudng truc Hs tinh theo cong thic dudi day:

\%

Trong do:
k:- Hé s6 an toan ; k=1,1

Cao trinh 14p dat tuabin doi khi nguoi ta dung chiéu cao hiit danh nghia Hs’ (hodc chiéu cao
hit cau tao Hs’) thay thé.

Hs’ duoc quy udc bang khoang c4ch thang ditng tinh tir muc nudc ha luu thdp nhat dén trung
tam chiéu cao canh huéng nuéc doi véi tuabin truc ditng hoac dén trung tam truc Tuabin truc ngang.

D61 voi tuabin tam truc:

- \% bo
He =|10—-———-(oc+Ao)Hy |£— 4-27
S { 900 ( ) tti| > (4-27)
3 ' by
hO@C H 5 = H S + 7 (4-28)
D61 voi Tuabin huong truc va Tuabin cdanh chéo
Hg = Hg +xD; (4-29)
Doi voi Tuabin truc ngang:
. D
H5=H5—7f (4-30)

Trong dé:
b, : Chiéu cao céanh hudng nuéc (CHN)
xD, : Khoang céch tir tam truc quay canh Tuabin dén trung tam canh huéng nudc.
Doi v6i tuabin c6 ty toc n, 16n, 14y xD,=0,40+0,41; d6i véi tuabin cé ty toc nho lay
xD,=0,38.

Két qua tinh toan, néu Hs >0, cao trinh ldp dat tuabin trén muc nuéc ha luu thdp nhat; néu
Hs’<0, cao trinh lap dat tuabin du6i muc nuéc ha luu thap nhat.

4.4.2.2. Chiéu cao ong hiit h:
Chiéu cao 6ng hit do xudng ché tao cung cép, hoic tra trong sé tay thiét bi co dién hodc dua
vao bang 4-12 dé tinh todn chiéu cao h.

Bdng 4-12. Chiéu cao éng hut

K'é#u‘;’”g 4A 4C A1 4E-2 4H-1 4H-2 20
Chiéu cao
nn | 1910|230 28D, 25D, |28D, (27D, |23D,
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Loai TBHT-577 | TBHT-587 | TBTT-82 | TBHT-592 | TBTT-638, | TBHT-592 | TBTT-533
tuabin TBHT-587 | TBHT-510 | TBTT-638 | TBHT-510 | TBTT-82 TBTT-246
TBTT-211,
TBTT-123

Khi chon chiéu cao 6ng hit cong cin chi y: ting h s& tang hiéu suét tuabin nhung tang gia
thanh xay dung nha mdy. Do d6 viéc chon chi€u cao h nén tién hanh tinh toan kinh t&€ k¥ thuat.
Thong thudng d6i véi tuabin canh quay, h < 2,6D,; d6i vé6i tuabin tam truc, h>2,6D,. Doi khi dé
giam gid thanh xay dung nha may thuy dién, ngudi ta ¢6 thé cho chiéu cao h bé hon: h=1,915D, cho
tuabin canh quay va h=2,3D, cho tuabin tam truc.

Chiéu dai 6ng hit nén chon: Déi v6i Tuabin canh quay L,>(4,0+4,5)D, v6i Tuabin tam truc
L,> (4,0+5,0)D,. Chiéu rong ctia 6ng hit B, nén 18y nhu sau: B, >(2,5+2,7)D, cho tuabin cdnh quay
va B>(2,7+3,3)D, cho tuabin tam truc, con géc O clia doan chdp nén lay nhu sau 6=16 <20 cho
Turbin canh quay va 0<16 +18° cho Tuabin tam truc.

4.4.2.3. Cao trinh tang may phat va chiéu cao bo phan duéi nudc:

Khi xé4c dinh cao trinh tAng may phét phai bdo dam cao hon muc nu6c ha luu 16n nhat dé may
phét khong bi ngap. Song khong phai bat cit trudng hop nao ciing thoa man di€u kién nay, nhat 1a
khi muc nuéc ha luu thay déi 16n giita mia 1ii va mia kiét. Trong trudng hop nay, néu ting mdy phat
trén muc nudc ha luu cao nhat thi truc t6 mdy dai khong c6 1oi cho tinh 6n dinh khi van hanh, chiéu
cao phan dudi nudc ting 1én khaéi luong bétong ciing ting nhiéu. Khi gap truong hop nay thuong st
dung bién phap cong trinh 1a xay tuong ngan chdng I ha luu nha may, chi trén co s& d6 méi ha
dugc cao trinh ting may phat xudng.

Chiéu cao phan dudi nuéc gom céc bo phan sau day hop thanh (hinh 4-17)

H,=h+p+h,+hs+h, (4-31
Trong do: T[ Ih“‘ g JT

h: Chiéu cao 6ng hit; p- ban kinh budng @I e
xoan kim loai I

h,: Chiéu day 16p bétong bao vé budng 5 = - hE
xoan; h,.>1,5+2,0m :

hg: Chiéu cao ctra vao giéng tuabin hg>1,8m ﬁ:

h,: Chiéu cao tir dinh cira vao dén ting mdy ﬂ-\ iy I
phat, chi€u cao tidng tuabin= hs+h,>3,0m do d6 |t \ =
he>1,2m. T T4

Chiéu cao phan du6i nuéc c6 thé dua vao cong ] PP Iﬁ‘ EL — =
thiic kinh nghiem dudi day dé tinh (c6 quan hé dén IMI [tl_fﬁw%
dudng kinh tuabin). & _ﬂ%

H,=0,16D,*+2,8D,+4,0(m) (4-32) \ & g

N N A ) N 2 |

4.4.%.4: AChleu cao phan trén nuéc nha may W'—/
thuy dién: \

Chiéu cao phan trén nu6c nha may thuy dién % . B

do cac bo phan sau day hgp thanh, biéu thi trén hinh Hinh 4-17. Chiéu cao nha mdy chinh.
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4-17
H,=h+h¢+hy+h,;+h,,+h,,+h,;;+h,, (4-33)
Trong do:
h,- chiéu cao gid chit thap trén;
hg- khoéang céch an toan cu roto di chuyén trén MF, hy>0,3m;
hy- chiéu dai truc MF.
h,,- khodng céch tir méc ciu dén dinh vat cau.
h,, , h,,- do méc ciu va xe nang quyét dinh;

h,;- khoang cdach tr dinh xe nang dén trdn nha mdy hoac dam d& mai nha may
h,;0,15+0,40m. (Bang 4-13)

h,,- chiéu day trdn nha mdy.

Bang 4-13
Trong nang (T4n) Khodng cach nhd nhét tir dinh xe nang dén tran nha may
20-50 Khong dugc nhd hon 0,15
75-250 Khong dugc nhd hon 0,25
trén 400 Khong dugc nhd hon 0,40

4.4.3.Chiéu réng nha may chinh. (song song vdi chiéu dong chay)
Kich thudc chiéu rong nha may chinh gém 2 —— = =
phén: phan trén nudc va phan dudi nudc. L

Chiéu rong B nha mdy phan dudi nudc 1dy |
tam truc t6 mdy 1dm chudn x4c dinh cha yéu trén [f, Tos
co s6 kich thude ctra 18y nude (nha may ngang dap)
budng xoan va chiéu cao 6ng hiit. Chiéu rong B c6 _ —— T | H
thé dua vao cong thiic kinh nghiém sau day dé tinh [F—y=p b1
(Hinh 4-18) '

B=B,+B, (4-34) ;_ | e -. i
B=(3,5:4,5)D,+0D, (4-35) il

s i
Trong do6: H o |

B,- chiéu rong nha mdy phia ha luu. r 7 L
Hinh 4-18. So dé xdc dinh chiéu rong va
chiéu cao phdn dudi nudc nha mdy thuy
dién

B,- chiéu rong phia thugng luu nha may.

o- hé s6, v6i duong kinh BXCT
D,=6+1,0m tuong tng a=1,8+6.
hodc c6 thé tinh theo cong thic gin ding B=(6+8)D, d6i v6i nha mdy ngang dap va
B=(6+7)D, d6i v6i nha may sau dap va duong dan.

Chiéu rong phan trén nudc nha mdy chinh can ci vao kich thude va phuong thic bo tri MF
(thuong 18y kich thude duong kinh ngoai stato hoac kich thudc ngoai ranh thong gio).
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Phia thugng luu nha mdy thitong bé tri Mdy diéu toc¢, Thing ddu dp luc, bang dién bén may va
cdc thiét bi khac. Phia phia ha luu b6 tri di lai va ciu thang xuong ting tuabin (chiéu rong nay
khong nho hon 1,5+2,0m). Céc thiét bi ndy phai nim trong pham vi thao tic cta cau truc, chiéu rong
ndy phai bao dam khau do chuén clia cau truc.

Ngoai céc yéu t6 trén, phuong phdp cdu vat clia cdu truc di chuyén bén canh hoic trén MF
ciing lién quan dén chiéu rong nha mdy chinh (hinh 4-18).
4.5. BO TRi CAC TANG TRONG NHA MAY VA KHU NHA MAY TRONG CONG
TRINH DAU MOI

4.5.1. B6 tri cac tang trong nha may.

Bo6 tri cac tdng trong nha may 1a co Lo o9 o | 999
9 2 [ < . N A P T
so dé tién hanh thi€t k& cidc hang muc el | ]

trong nha mdy. Khi bo tri can phai hop ]
tdc chat ché vé6i cac cin bo thiét k€& J M @ “_—
L S wn

chuyén nganh nhu: Kién tric, Thuy cong,
Thi cong, dién, co khi.v.v. nhiéu lan diéu
chinh méi hoan thanh.

v I

B6 tri trong nha mdy bao gém: bo
tri ting MF, tang tuabin, gian lip rap
cung vGi cdc gian san xuat phu va nha
may phu.

4.5.1.1. Bo tri tang may phat:

Bo tri mdy phdt c6 thé géom cdc
hinh thitc nhu Stato, gia chit thap trén dat
chim hodc stato dit ndi, song phuong
thic stato dat néi it st dung.

M4y kich tir ciing ¢6 thé bo tri
chim hodc néi, phuong thic b6 tri ndi
thuong dung rong rai.

Vi tri dat mdy phat & cac nha may Hinh 4-19. Cdch bd tri tdng mdy phdt ¢ mot
vira va 16n thuong dich vé phia thuong TTD da xdy dung

luu, phia ha luu thuong dé 16i di lai

. ) 1-Mdy phat, 2-Thiét bi dau 4p luc, 3-Tu diéu toc, 4-
chinh, chiéu rong khong duoc nho hon vP , P

. - HG cau vat, 5-Bang kich tir, 6-Bang dién bén mdy, 7-Bang
1,5+2,0m (bao gom 16i di lai va cau ¢o nhiét do, 8-H6 sau cidu may bom, 9-Tram déng md
thang). Phia thuong luu nha may sau khi ~ 6,3KV, 10-Dudng dan dién tr ding, 11-Ham thong gié.
bo tri cdc thiét bi nhu: mdy diéu tdc,

thiing dau ap luc, bang dién bén may, con

lai dé 161 di phu khoang 1+1,2m.

Tang mdy phdt va gian 1ap rdp clng cao trinh dé tién viéc van chuyén va slia chita t6 mdy,
dong thoi cuing cao trinh véi dudng giao thong vao nha may.

Cic thi€t bi chinh, phu cling nhu ho cdu vat & ting may phédt phai nim trong pham vi thao tdc
clia méc chinh va phu clia cdu truc dé tién viéc lap rép. stra chita.

Khi thiét k€ va bg tri ting mdy phat phai bao dam an toan, thuan tién trong van hanh, dnh
séng, thong gid tét va my quan, cit hai t6 may bo tri mot ciu thang xudng tang Tuabin, trong bat ky
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trudng hop nao ciing khong thé it hon hai cdu thang trong nha mdy di xuéng ting Tuabin, nén san
gian may thuong lat d4 mai mat, khong duogc 14t xi mang.

Mot s6 it nha mdy thuy dién loai vira & ting mdy phdt bo tri céc bang dién diéu khién, nhu vay
c6 thé gidm dugc phong diéu khién trung tam.

4.5.1.2. Tang Tua bin:

Duéi ting mdy phét 1a ting tuabin, & day 1a bé mat ctia khéi bé tong 16n ¢6 chiéu cao khac
nhau va c6 nhiéu khoang trong. Giita ting tuabin bo tri bé may, phia thugng luu c6 cdp dién dan tix
may phat ra, va c6 dat cac thiét bi phu tr¢g may thuy luc, may ti€p luc. Phia ha luu nha may b6 tri
duong 6ng dan dau, nudc, khi, thong gié.v.v.

May ti€p luc bo tri trong giéng tuabin (bé mdy). Tuy két cAu budéng xoin cdch bo tri cling
khdc nhau, khodng cdch mdy ti€p luc nén rit ngan. Tang tuabin thudng t6i, 4m uét, ¢6 tiéng 6n cla
may moc, nén khong bo tri cdc phong nghi hoac lam viéc ctia cong nhan van hanh. Du6i tang la
giéng tap trung nudc.

Khi tién hanh bd tri cdc ting trong nha mdy, can phai tién hanh bo tri cdc thiét bi ¢ ting budng
xoan. Tang nay chu yéu 1a khoang trong & phia ha luu nha may, thudng bo tri dau dp luc, may bom
dau.v.v.

4.5.1.3. Gian lap rap va cac thiét bi phu bo tri duéi né

Vi tri gian 1ap rép c6 lién quan dén dudng giao thong din vao nha may. Chiéu rong gian lap
rap bang chiéu rong nha mdy. Chiéu dai gian 1ap rdp do cdc thiét bi dat trén n6 khi stra chita mot
hoic hai t6 may quyét dinh (phn nay da trinh bay & muc 4.4).

Cao trinh gian lap rdp cung cao trinh tding mdy phdt, b6 tri nhu vay khi stra chita, lap rdp t0
mdy c6 thé sir dung dién tich ctia t6 mdy ké bén. Clra vao gian ldp rap phai phi hop véi tieu chuin
van chuyén dudng sit va duong bo. Khi muc nudc ha Iuu cao hon cao trinh gian lap rdp phai ding
bién phap cong trinh chong ngép trong thai ky 1d.

Bdng 4-14. Quy dinh kich thuéc ctia lon vao gian lap rap.

Phuong tién van chuyén Puong sat 016 tai trong 16n xe ddy lon

Rong x cao 4,2x5,4m 3,3x4,5m Rong>4,2m

Tang duéi gian 1ap rdp la khoang khong gian trong, thudng bo tri phong dat mdy khi nén, may
bom déu, dudng 6ng din diu, dong co dién, mdy phan ly, may loc dau, thing ddu ban, gian kiém tra
hod dau cung thiét bi dién. Khoang cach gitta cac thung dau khong dugc nhod hon 0,8+1,2m, cach
tuong khong duoc nho hon 0,75+1m. Khoang cach gitta cic may khi nén khong dugc nhd hon 1,5m
cach tuong khong duge nhd hon 0,5+1,0m. Puong di lai khong duge nho hon 1,0m.

Gian kiém hod ddu can c6 thong gid, 4nh sédng, phong 4m uét, phong chay. Khi ting dudi gian
lap rap khong ddp ting b6 tri cac thi€t bi trén thi bo tri sang gian k€& bén.

Gian d€ d4u va gian may khi nén phai c6 thiét bi phong hoa, chéng chiy nd, phai c6 thiét bi xa
ddu khi su c6 va bién phap phong chay nd.

Khi lugng dau vugt qua 100T nhung it hon 250T thi kho dau nén dua ra ngoai nha may. Khi
lugng dau cang 16n bo tri kho dau d6 dudi mat dat. Khi khoang cach cung cap khi cho d6i tuong
vuot qua 250m thi b6 tri phong khi nén thi 2.

4.5.1.4. Bo tri nha may phu

Nha mdy phu bao gom céc gian bo tri thiét bi phu san xuat, con c6 bo phan dién.
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Bo phan thiét bi dién gébm phong diéu khién trung tam va céc phong cép dién, phong acid-
acquy, phong nap dién, phong bién thé tu dung, phong vién thong, phong may tinh.v.v.

Ngoai ra con c6 cac phong sinh hoat, phong diéu phoi ho chita, phong quan trac thuy cong.v.v.

a. Gian b6 phdn co khi:

- Phong mdy bom: Trong nha mdy phai bo tri cic may bom cap, thoit nudc, gi€ng tap trung
nude. Thuong c6 hai bo phan mdy bom, cung cap nude ky thuat va cung cap nudc sinh hoat. Khi lay
nudc phia thuong luu hd chia thi khong can may bom. Thiét bi cung cap nudc dat phia thuong luu
tang tuabin. Khi 18y nudc ha luu nha may thi mdy bom dat phia ha luu trén tang tuabin hoac trén
dinh tdng 6ng hit. Cao trinh tAm mdy bom nén dat bang hodc thidp hon muc nuGc ha luu binh
thuong. Hé thong bom thodt nudc t6 may va hé thong bom thodt nudc mat nén tach riéng. Bom thoat
nudc t6 may thudng bo tri phia ha Iuu tAng tuabin, bom truc ti€p tir giéng tap trung nuéc xa xudng
ha luu.

- Phong mdy thong gi6: B tri mdy thong giod, bang loc nude, thung diéu chinh khong khi.
Mady hit gié nén dat noi khong khi trong lanh, sach, tranh dat & dau nha may c6 tran xa lii. may xa
gi6 nén dat & dau nha may tranh gan cac phong can yén tinh.

b. Gian bé phdn dién
- Phong diéu khién trung tam va phong cép dién

Phong diéu khién trung tam 1a noi dat cdc thiét bi diéu khién van hanh nha mdy. Vi vay noi
day vé thong gid, 4nh sang phai that tot. San 1at bang gd, hodc bang dd mai nhan tao, tudng c6 cich
am. Dién tich khong duoc qud hep. Mat sau céc bang diéu khién cdch tudng khong dugc nhd hon
1,0m. Céc bang diéu khién chinh dat phia truc cdch tuong khong duge nhd hon 4,5m. Khoang
céch gitta cac hang khong duoc nho hon 1,8m. B tri ban truc ban con can c¢6 16i di lai. Chiéu cao
tang khong dugc nho hon 3,2+4,2m.

Tang cdp dién duéi tang diéu khién trung tam c6 dién tich bing nhau, chiéu cao ting cép dién
khong duogc nho hon 2,5m. Tang nay thudng t6i, cn phai c6 dén sdng, nén san thuong lat vita.

- Phong dién mot chiéu: Dé cung cap dién thao tdc cdc thiét bi va thip sang cho nha may khi
xay ra su ¢0. & tram thuy dién thuong dung dong dién moét chiéu bao gdbm phong acid-accquy, phong
nap dién, gian dau hoi (gian ngan cach), thong gié va bién phap thoat gié. Cac phong nay bd tri gan
phong diéu khién trung tam, song khong dugc bo tri trong phong diéu kién trung tam. Phai c6 mot
gian c6 clra riéng di tir ngoai nha mdy vao. Can tranh dnh ndng mat troi chiéu truc ti€p, can dé phong
chdy nd, san nha phai chéng dn mon cta acid.

- Phong may bién th€ tu dung: Phong nay nén bo tri ting cao rdo, khong nén bo tri & tAng
tuabin. Can rit ngdn khoang cach tir duong day dan dién d4p may phat dén tram phan phoéi dién ap.
Mady bién ap dat cach tuong 0,3+0,6m, c6 thiét bi phong hoa, ctra di vao riéng huéng ra ngoai; c6
ctra phong hoa va ranh tap trung dau.

Chiéu rong ctra dua vao kich thudc mdy bién dp dé xdc dinh va dé rong thém 0,3+0,6m.
- Phong vién thong, phong mdy tinh.
Hai phong nay can phai sach, sdng sua, yén tinh, san lat bang gb hoac lat dd mai.

- Phong mdy tinh nén c6 diéu hoa, chong bui, ngodi c¢é gian diu hdi (gian ngan cich) dé thay
déi quan 4o, day dép.
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4.5.2. B& tri khu nha may

Vi tri nha mdy thuy dién trén mat bang phu thuoc vao diéu kién dia hinh, dia chat noi xay
dung va phai phoi hgp mot cach tot nhat véi cac cong trinh lién quan dé€n nha may. Bo tri khu nha
mdy bao gom: Vi tri tuong d6i gitta nha mdy chinh, nha may phu, su phéi hop gitta nha may véi
duong dan cap dién, may bién thé va tram dong md, dudong giao thong vao nha mdy, cung véi viéc
bo tri gitta nha may véi dap dang nudc.

Diéu Iuu y trudc tién khi chon vi tri nha may 1a phai tan dung dia hinh dé b6 tri sao cho dong
chdy vao va ra khoi nha may dugc thuan dong. T6t nhét 1a dat nha mdy vuong géc véi chiéu dong
chay. Trong trudng hop dat 1éch thi phai lam cdc cong trinh dan dong va hudng dong.

Dai v6i nha may ngang dap va sau dap c6 hai cach bé tri & 1ong song hoac & bén bo. Bo tri bén
bo ¢6 1¢i nhiéu vé mat thi cong, rong rai trong viéc sap xép, bo tri cdc cong trinh ¢6 lién quan nhung
doi hoi phai dao mot khéi luong dit da 16n. Bo tri & 1ong song ¢6 thuan loi vé ché do thuy luc, khoi
luong dao dat d4 it, nhung vé mat thi cong ngan dong, théo 1d, lam kho hé méng.v.v. gap rat nhiéu
khé khan. Hinh 4-20 so d6 b trf tdng thé tram thuy dién sau dap.

D6i véi nha may ngdm c6 thé c6 3 cach b6 tri: & ddu, ¢ gilta va ¢ cudi dudng him dan nuée
vao, viéc chon phuong 4n nha mdy ngdm phu thudc vao di€u kién dia chét cong trinh, chiéu dai
dudng ham, va dao dong muc nudc ha Iuu.

Viéc chon vi tri nha mdy thuy dién trén
mat bang phai dua vao so sanh kinh t&€ k§
thuat cac phuong an bo tri cong trinh va
nghién ciu ché€ do thuy luc toan tram. Nhiéu {r
khi vi diéu kién bd tri chung toan tram thuy \
dién nguoi ta dat nha mdy thuy dién khong
phai & vi tri to6t nhat riéng d6i véi nd. Vi tri e
ctla nha may thuy dién da dugc giai quyét <
trong khi so sdnh céc phuong 4n bo tri cac A L QIKIIOI0] |
cong trinh tram thuy dién. SOWE L
Tém lai, khi b6 tri nha may thuy dién ;j }
can phai tuan thu cic quy dinh sau:

Ul
]
0

0

0
]
0

0
O
]
b

\‘\ \‘\‘\‘HM\‘\‘\‘H /

T I TR

- Nudc chay vao va chay ra phai thuan 3
dong, duong 6ng ap luc bé tri vuong goc véi N
nha mdy. Hinh 4-20. So do bé tri tong thé mdt bang nha
mady thuy dién sau ddap

- Puong 6ng ap luc dat 10 thién cua nha
mdy thuy dién duong dan cot nudc cao
khong nén dat vuong géc vGi nha mdy, nén dat song song hoac mot géc nghiéng, chi c6 6ng nhanh
dat vuong goéc v4i nha may.

- B6 tri tran xa 1 khong dugc anh hudng dén nha mdy, tram bién thé, tram déng mé cao thé va
duong giao thong vao nha may.

- Khoéang cdch cép din dién tir may phat dén mdy bién thé cin rit ngéin, tao thuan lgi cho
duong day dan cao thé.

- Giao thong dén nha mdy chinh, phu trong va ngoai nha may, hai bén bd song, tir nha may
chinh dén tram bién thé, tram déng md cao thé va dap can thuan tién cho nhan vién van hanh, kiém
tra, quan tric.
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- Dya vao ban d6 dia hinh tién hanh b6 tri khu nha mdy va cdc cong trinh lién quan sao cho
luong dao dap va khai lugng bétong it nhat.

4.6. BO TRi KET CAU NHA MAY THUY DIEN

B6 tri két cdu nha mdy tién hanh trén co s6 bo tri cdc tdng trong nha may, dong thoi theo nhiin
yéu cau dudi day.

- Khoang cach hé thong cot bang nhau, hodc gin bing nhau, khoang céch chénh Iéch cho phép
<10%, khong cho phép chan cot dat trén dinh 6ng hidt va ong dan nudc dp luc, clra 16n vao gian lap
rap. Tuy thuoc vao kich thudc nha mdy va stic nang ctia ciu truc, c6 thé c6 cac phuong 4n khic nhau
dé bo tri hé thong cot nha may.

N6i chung d6i v6i tram thuy dién 16n ¢t mot doan t6 mdy (khoi mdy) b6 tri khép lin. Gian lap
rap bo tri khép lin tdch khoi gian may, chd khép lin bé tri cot doi. & tram thuy dién loai vira chiéu
dai gian may chinh nh6 hon 40m, c6 thé khong bo tri khép lin, chi b6 tri khép lin & vi tri gian lap
rap ké vé6i gian may.

- O nhiing nha mdy 16n, gian may chiu tai trong cdu truc 16n hé thong cot nén bé tri & ban ddy
nha mdy hoac dat truc ti€p trén nén d4, hoac trén khoi bé tong 16n phan duéi nuée. O nhiing nha
mdy gian mdy c6 tai trong nho c6 thé dat trén dinh ting 6ng hit.

- Khoéang cach dim phu & céc gian cia cdc tAng trong nha mdy nén bd tri bang nhau, song &
duéi san ting mdy phat khoang trong nhiéu, khong theo quy cach nén rit khé bo tri khoang céch
dam phu bang nhau.

- Gian lap rap do tai trong 16n, thudng dung két cau cot gidng chat, khoang cdch dam phu
thuong 1,5+2,5m, chiéu day san 0,25+0,5m. Tai trong tdng may phét cling tuong doi 16n, dac biét
phén gan gian lap rdp, khoang cdch dam phu thudng 1,8+2,2m chiéu day tdm san 0,15+0,25.

Tai trong cac phong cua tang Tuabin, nha mdy phu va cic tang khac trong nha mdy thuong
nho, chiéu day tdm san 8+12cm, khoang cach dam phu trén duéi 2,5+3,0m.

- Néu khong c6 yéu cau gi dac biét, tai trong hé thong mdi nha nén nhe, chiéu day khoang
8cm 1a dugc, néu dung bétong du ting luc chiéu day tir 4+6cm, cling c6 thé dung tdm ban bétong 16n
nhu vay tiét kiém dugc dam phu.

- Do hé thong cot nha mdy chinh lién két chat vé6i khoi luong bétong dudi nude, 6ng hiit, tru
pin, ban day hoac truc ti€p dit trén nén d4. Loi dung nhitng dic di€ém két cau dé, lap so d6 tinh toan
cho phu hop. B6 tri két cdu nhu trén giam duoc xé dich ngang cta hé thong cot, con huéng ding cla
cot dung hé thong dam tang cuong su lién két.

4.6.1. Thiét ké két cau phan trén nudc clia nha may

Két cau phan trén nuGc nha mdy bao gom hé thong mai nha, dam ciu truc, hé thong cot va

cac san ting nha may.

4.6.1.1. Hé thong mai nha

Tdi trong va té hop tdi trong

- Trong luong ban than A,... Dua vao kich thuéc thuc t€ cha ciu kién dé tinh; dung trong
bétong cot thép 2,5T/m’.

- Trong lugng tang phing-ting giit nhiét A, thudng tinh bang 80KG/m” hoic cén ctt vao chiéu
day thuc t&€ d€ tinh toan.
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- Trong lugng tang chong tham nudc mua A, thuong dinh tir 2 dén 3 16p gidy dau chong thdm
tinh 35KG/m? hoac dua vao thuc t& dé tinh.

- Trong lugng ting 14n ximang A,, dua vao chiéu day 16p lan ximang dé tinh.
- Trong luong 6p dinh A,.

- Hoat tai A, c6 nguoi 1én mai nha tinh 150KG/m®, khong c6 ngudi nén tinh 50KG/m?, nhung
khong xét tai trong thi cong.

Néu mai nha dung vao viéc khéc hoac dé thiét bi thi tinh trong lugng tang thém.

To hop tai trong: A+ A+ A+ A+ Ay (hodc Ag); hoat tai ¢6 co hoi lam chuyén dich két cau,
ndi luc tinh rat 16n.

4.6.1.2. Dam cau truc

a- Tdi trong va t6 hop tdi trong:
- Trong luong ban than A, d6i v6i ddm cau truc du ng luc, khi ki€ém tra hién trang ciu vat
can nhan hé s6 1,5.

- Ray sit cling v6i phu kién A,, thudng A,=150+200KG/m. hodc dua vao thuc t€ dé tinh toan.

- Luc nén I6n nhat clia banh xe nang A, dua vao cong thiic dudi day dé tinh todn va nhan hé
so 1,1

Khi mot xe nang thao tic:

1 L-L 1
P ==|(G,+G 126 4-36
max m{( 1+Gy) 1 5 3} (4-36)

Khi hai xe nang thao tac:

Pma,(:% {(G1 +2G, +G,) = 1"1 + % 63} 4-37)
Trong d6:

m: SO banh xe clia 1 xe nang tac dung 1 bén trén dam ciu truc

G,: Trong luong nang 16n nhat, hodc tai trong kiém tra vuot tai (Tan)

G,: Trong luong 1 xe con di chuyén ngang (Tén)

G;: Trong lugng 1 xe nang (Tén)

L: Khau do xe nang (m)

1: Khoang cach nhé nhat tir méc chinh dén ray dam cau truc

- Luc ham xe huéng nam ngang A4: Dua vao cong thitc dudi day tinh todn khong nhan hé s
dong

Khi mot xe nang thao tac

G, +G,
10m

_ G +Gy

(méc mém) (4-38)

(m6c cung); T =

Khi hai xe nang cung thao thic:
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T= Gy +26, G5 (moc ciing)
20m

1=817262+4C5 s mém) (4-39)
40m

Luc ham xe ¢6 huéng chinh va nguoc lai.

Ap luc nén huéng thing ding 16n nhat ciia banh xe cin cit vio vi tri giéi han clia xe con dé
xac dinh hinh 4-21

- Luc ham xe hudng doc A, tinh theo cong thic dudi day, khong nhan hé s6 dong luc.

To =01.> Prax (4-40)
Trong dé: s
. L, 60 5 |} ° 2
P_.. — Tong luc nén 16n nhat cua cdc banh xe ham ding h e @
lai mot bén ray. e
Luc hdm hudéng doc T, tir dinh ray chuyén qua dim cau HA L e
p s . h, 2 !
truc tac dung Ién hang cot (N/m). §ii 3
2 9. P .
To hop tai trong: mﬂxiG#Gi] G, ipm‘x
Hinh 4-21.

Doi voi mit cit chinh dién cau truc: A +A,+A,.
Kiém tra moé men xoan dam cu truc: A,.

Kiém tra huéng ngang hang cot: A +A,+A+A,.
Kiém tra huéng doc hang cot: A..

Cu6i cung doi véi bang dam cau truc, khi tinh todn ngoai viéc 18y hé s6 an toan co ban theo
quy pham con cén phai nhan hé s6 an toan tang thém 1.05 (hé s6 an toan phu gia).
b- Hinh dang két cdu:

Dua vao vat liéu dic dam, thuong c6 loai dim cdu truc bang bétong cot thép va ddm cau truc
bang thép. Dam cau truc bang bétong cot thép dung twong d6i nhiéu.

DAam bétong cot thép dua vao phuong phép gia cong khong giong nhau ¢6 dam dic hoan chinh
tai hién truong, dam bétong du dng luc va dam ddc hai 1an.

Mit cit dam cAu truc thudng hinh chit nhat, hinh chit T va hinh chit L. O cdc tram thuy dién
16n dam cau truc du tng luc hinh chit I dung tuong déi nhiéu.

Chiéu rong canh trén ctia ddm thuong bang (%—%) khau dong dam, chiéu rong cdnh dudi

quyét dinh boi cdc hang thép du ting luc, chiéu day canh ddm thudng béing (% —é} chiéu cao dam,

ty 1é giira chiéu cao va chiéu day > 6 +7 d6i v6i dam chit I va > 2,5 d6i v6i dam chit T.

c. Vit liéu:

Maéc bétong cot thép dic tai hién truong khong duge thap hon 200, bétong du tung luc mac
khong duoc thap hon 300, néi chung thudng méc trén 400: C6t thép khong dung thép loai I, t6i thiéu
phai dung thép loai II thép gai. D6i véi thép du tng luc dung thép day cuong do cao.
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d- Tinh toan néi luc va tinh toan do vong:
Dam céu truc liéu tuc khau do bang nhau tinh to4n noi luc duéi tic dung cia tii trong don vi
di dong c6 thé tham khao s6 tay thiét ké:

Doi v6i dam lién tuc 5 nhip chiu tai trong 1 xe nang va 2 xe nang tinh todn noi luc va do vong
tham khao tai liéu vé€ bétong cot thép.

e- Thiét ké' mat cat dam cau truc.

(1) Dam céu truc bétong cot thép thong thuong:
* Tinh todn cuong dé mdt cdt chinh dién va mdt cdt nghiéng.

Ngoai tinh to4n kiém tra mit cét ding con can phai kiém tra mit cit ngang tifc 1a tinh trang
chiu M6 men uén nam ngang va luc cit, luc cat chi yéu xét chiéu cao va chiéu rong dam.

*_ Tinh M6 men xodn va Momen chong xodn ciia cot thép.
Momen xoan: My = ,[)’(,quaXel +Tez) (4-41)
Trong do:

e, -Do léch dat ray trén dinh dim (c6 thé 14y bing 2cm tic 1a khoang cach do léch tam
banh xe nén huéng ding)

e, - Khoang céch luc him ngang d6i v6i trung tAm mat cit; e, = h, +y,.
h,- Khoang céch tir dinh dam c4u truc dén dinh ray.
y,- Khoang céch trung tam mat cat dén dinh dam cAu truc.

Mit cat dam hinh chit nhat: Y, = 2

Z(‘]yvyi)
2y

b D(h—h')b3
Hinh chir T: y, =?1+ h'b22+(h h'})g
—

Mat cat ddm hinh cht Iy, =

Ji- M6 men quén tinh cta cdc mat cat chia nho hinh chit nhat.
y, -Khoang cach tlr tam cdc mat cét chia nho hinh chit nhat dén dinh mat cat.

B - Xem xét hé s6 t6 hop su phat sinh déng thoi cha luc huéng ngang va hudng ding banh
xe nén léch tam, 1ay 3 =0,9

Dién tich cot thép dai chong xoan:

a, = KMy max g (4-42)
2edRg

(dién tich mot thanh thép dai)

Momen chong xoén dién tich cot thép doc:
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A = :jmax (c+d) (4-43)

(dién tich mot thanh thép chong xoan hudng doc)

Trong cong thic:
s-Khoang céch dai thép.
¢, d-Chiéu dai va chiéu ngang dai thép bao quanh tAm mat cit bétong
k - Hé s6 an toan chiu xoan bétong c6t thép.

Do6i v6i dam cAu truc mat cit chit T va chit I thi dem toan bo Momen xoit My, clia mat cat
phan cho cadc manh hinh chit nhat nho tic la:

k.c,d?

= 4-44
Ti = Zk C d3 T max ( )

Trong do: k;, ¢;, d-Cudng do chong xodn ciia mdi manh hinh chit nhat nho, trong do k; 1a hé so
cuong do chong xoan xem Bang 4-15.

¢,d-Canh dai va canh ngan méi hinh chit nhat nho.

Dem mo6 men xodn cla cdc manh hinh chit nhat nho thay vao cong thic tinh todn cot thép
chong xoén ctia moéi dién tich thép dai manh nho va dién tich thép doc. Dién tich can cho thép dai
bang bétong cot thép chong xoan va cot thép chong cat.

Bdng 4 —15 Hé sé do citng chong xodn K

c/d|1.00 |1.10 {1.20 (1.30 |1.40 |1.50 (1.60 {1.80 |2.00 {2.50 |3.00 |3.50 4.0 |5.0 |(10.0 |20.0
k 10.111/0.154|0.166|0.177|0.187|0.197|0.204|0.217]0.220(0.244|0.263|0.273|0.281{0.291|0.312|0.323

* Kiém tra do rong vét niit:

Han ché vét nit 16n nhat: 6, ,. = 0,3 mm. Cong thic tinh toan.

fmax
9
St max =1.07Ty — I (4-45)
Eg
Trong d6:
v - Hé s6 bién déi khong dong déu vét nit huéng doc cot thép chiu kéo, doi véi tai trong
nang y = 1.0
o, -iing suét cot thép clia mat cat bi rang niit dudi tdc dung cua tdi trong.
M M
Agrhy  Ag.087.h,

O'gz

1, -Khoang céch giita vét niit (mm). Dua vao cong thic kinh nghiém ta ¢6 (Cong thic ciia Vién
cong nghé Nam Kinh)

I = ,6"[6+0,06.d—(1+ 2y, + 0,471')}
U

B’ -Dai véi cot dai B’ = 0,7. Doi véi cot théo kéo lanh B’ = 1
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d’ -Puong kinh thép (cm), khi st dung nhiéu loai duong kinh thép thi phai chuyén déi thanh
4A,
duong kinh d'= —=;
S

s’ -Tong chiéu dai cot thép vong chiu kéo hudng doc

(bi — b)hi PR - . -
Y, = ————— Mat cat hinh chit nhat, mat catcht T, y, =0
' bh
' (b'i _b)hi ‘s ~ co1
Y =-———— Mat cat hinh chit nhat, mat catchtt I, y’, =0
" bh

* Tinh toan do vong:
Han ché d¢ vong dam cau truc f, = 500 doi v6i dam cau truc don cong thic tinh todn
dudi day:

Duéi tac dung cua tai trong g phan bo déu.

4
oo b (4-46)
384 By
Duéi tac dung cua tai trong P gitta dam
3
o, L PIS i
48 By

Trong do: B, - Do cling cia diam, nhan t6 anh hudng dén B, rit nhiéu, c6 thé 14y tri s6 gan
ding B, = 0,65.E,1

Do vong 16n nhit can phai xem xét bétong ngoai bién dang va anh hudng tac dung cua tai
trong lap di lap lai trong thoi gian dugc tinh theo cong thiic.

fax =2(F'g+1"g) (4-48)
Do vong dam cau truc ¢é thé cin cit Momen uén 16n nhat M, va tinh theo cong thic gan
ding.
M
Fonax = Hxmax (4-49)
M~ 108y

V6i dam cdu truc bétong du tng luc mat cit bang nhau do vong dua vao cong thic dudi day
hiéu chinh

f="f.,—2f.

Trong d6: f, — Dudi tac dung du tng luc khién cho do cong nguoc ctia dam san sinh, dua vao
cong thitc duéi day tinh todn.
2
Ng2-€ol

fo=—"—— (Khu vuc chiu kéo khi tang du tng luc)
8EnJ,



www.vncold.vn Hoi Pap lon Viét Nam

f _(Ngp—N'yp) el

c (Khu vuc chiu kéo, chiu nén khi tang du tng luc)
8EqJ,

N,,, N°,, -Du ting luc dat dugc & khu vuc chiu kéo va chiu nén sau khi khau trir toan bo t6n

that du tng luc.
e, - Do léch tam du tng luc doi v6i mat cat tinh toan chuyén déi.
(2) Dam cdu truc bétong cot thép hai 16p.

Dau tién bo phan ddy dam dung c6t théo du tng luc dinh vi lam giad d& cho phan d6 bétong
sau, hinh thanh dim bétong dé 2 16p. Mt cit ddm 2 16p ¢6 hinh [6i [ 1 10m ™ va c6 thép cho, dé
lai thép dai sau cim vao bétong dé sau (dién tich cot thép khong duge nhod hon dién tich dim d6 2
16p 0,015%)

Cuodng do mat cat tinh todn ddm cau truc d6 2 16p ciing giong nhu dim cAu truc bétong du tng
luc thong thuong. Kiém tra mit cit chong nit dua vao 2 cong thitc duéi day.

a/ Bo phan bétong sau khi do: tng suat clia bién chiu kéo bétong du tng luc khong cho phép
xudt hién vét nat.

o <YR; (4-50)
Trong do: o - ting suat phdp cta bién chiu kéo sau khi d6 bétong tinh nhu sau:

o= —JM Y, (C6 gid do)

0

M-M .. 8
aJ—l Y, (Khong c6 gid do)
0
M- Momen uén do ngoai luc san sinh
M,- M6 men udn san sinh do toan bo tai trong cia dam tac dung

J, -Mo men quéan tinh ctia mit ct tinh todn chuyén déi dim 2 16p

y, -Khoang cdch mat cat dim 2 16p dén
tam mat cit chuyén déi tinh toan 6

v - Hé s6 déo cua bétong, tuy dac trung -
clia mat cat khong giéng nhau

R; -Cuong do tinh todn chong nit cla % ‘ =

|
|
|
‘ 4
!
N

bétong

N

Hinh 4-22. Cé dinh cét vdi dam cau
truc

b- Bo phan bétong du tng luc phai thoa
man yéu cau dudi day.

Kio <on+ Ry 1- Khoang cach tir tam dam cau truc dén bién cua
) hang cot; 2- Khau do dam; 3- Tam dém; 4- TAm
Trong do: thép chon; 5- Tam thép lién két giita cot va dam
. B L , . céu truc; 6- Dam du6i cia mai nha mdy; 7-
G - ung sudt phap bétong cua bién chiu  ghoang trong gita cot va dau dam cdu truc; 8-
luc kéo du ting luc (ddy dam tinh theo cong thiic)  Lién két huéng doc
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M

o=— (C6 gid d5
Wo( g )
M — M,

M
o=——14+—1 (khong c6 gi4 d)
Wo W,

k: Hé s6 an toan chong niit.

W, -Moduyl dan héi chéng nit clia bién chiu kéo mat cit chuyén déi diam 2 16p, bo phan sau
khi d6 dua vao ty s6 chuyén déi Moduyl mit cit ctia bo phan chuyén déi. Néu sau khi d6 biét vét
nut khu vuc chiu kéo thi khi tinh todin W, khong xét bién trén ctia bd phan du tng luc dén dién tich
mit cit tam chuyén déi.

W, -Moduyl dan héi chéng niit ctia bién do chiu kéo mat cit chuyén déi ctia bo phan du ting
luc.

G, -ing sudt nén cua bién chiu kéo bo phan

bétong du
ung luc sau khi da khau trir du Gng suét giai doan tuong 1

ung:

(3) C6 dinh cot, dam cau truc va ray:

Cénh dam c4u truc han chat vao cot, mot dau day didm han

c6 dinh vao g6i do cta cot thé hién hinh 4-22.

Hinh 4-23. C6 dinh giita

Gifta ddm clia cdu truc va ray thép c6 mot I6p  dam cdu truc varay thép  beétong da
dam madc cao, trén ¢ tim dém bang thép hodc tdm dém bing cao
su, sau d6 dung bulong va tdm thép ép c6 dinh nhu hinh 4-23.

4.6.2. Khung c6t nha may thiy dién:

4.6.2.1. So do tinh toan:

Khung cot nha may thiy dién, dua vao phuong thiic lién két gitta cOt va dam mai nha phan
thanh khung lién két cting va khung lién két khép. Poan t6 mdy thuong 1a khung mot tang, gian lap
rap thuong khung hai tang. So d6 khung nha mdy thé hién nhu hinh 4-24.

A

HIL T

a) b) c) d)
e N

v < v N

G
Voce 7 77 777 777 77 777 777
e)

f) 9) h)

N

N

Hinh 4-24. So do don gidn thé hién khung cot nha mdy thiy dién

a -Gian 1ap mdy, b -Gian t6 mdy, c -Gian t6 mdy, d -Khung cudi nha mdy,
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e -Gian lap rdp, f -Gian t6 mdy, g -Bétong dot 2, h - Nha mdy phu
4.6.2.2. Tai trong va t6 hop tai trong

(1) Tdi trong co ban:
- Trong luong ban than két ciu, bao gdém trong lugng ban than khung cot, trong luong dam cau
truc, trong lugng dam madi nha va trong lugng dam san céc tang (A,)

- Trong luong tang phing, ting giit nhiét, ting chong mua (A,)
- Trong luong 16p vita trat tran nha (A;)

- Hoat tai mai nha (A,)

- Trong luong xe nang (As)

- Ap luc muc nuGe ha luu dang binh thuong hoac ap luc muc nudce ha luu thiét k&€ (Ag) (ap luc
nay tac dong vao tudong chin chuyén cho khung cot)

- Ap luc dé phia thuong luu hodc dp luc d4 xay va dp luc nudc ngam (A.)
- Ap luc banh xe nang day tai (A,)
- Ap luc huéng ngang khi him xe nang (Ay)
- Ap luc diing khi ham xe nang (A )
- Trong luong hoat tai ting may phat hoic tang gian lap rép (A,,)
- Trong luong hoat tai tAng Turbin (A,,)
(2) Tdi trong phu va tdi trong ddc biét:
- Anh hudng khi nhiét do tang (B,")
- Anh huéng khi nhiét do gidm va bétong co ngét (B,)
- Tai trong gi6 (B,)
- Ap luc nuée 1ii kiém tra (B,) (luc B,, B, tic dong vao tudng chin chuyén cho khung cot)
- Ap luc nude dac biét 16n (B,) Vuot qud 4p luc nudc li kiém tra
- Luc quan tinh dong dat (B;)
- Tai trong tam thoi khi lap réap thiét bi (By)
- Ap luc nguoc do nudc va phan ong hiit (B,)

(3) T4 hop tdi trong

Diéu kién xem xét va gia dinh khi t6 hop téi trong.

- Trong luong ban than bat ky c¢6 loi hodc khong c6 1gi can phéi t6 hop, song ciu kién chi nén
can xem xét do thi cong kich thudc c6 thé thién 16n trong lugng c6 thé 16n so véi thuc t€, ngugc lai
khong c6 loi.

- Tai trong hoat tdi mdi nha khong t6 hop, ciing nhu khong t6 hop 4p luc nuéc 1i va nhiét do
tang.

- T6 hop 4p luc banh xe nén khi xe nang ddy tai va luc hdm banh xe song Iuc hdm banh xe
khong nhit dinh cuing phat sinh.
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- Luc dong dat khong t6 hop véi dp luc nude 1ii va dp luc banh xe nén khi nang day tai.

- Khi t6 hop tai trong xe nang va tai trong gié nhan véi hé s6 t6 hop 0,9 ngoai ra céc t6 hgp

khac khong nhan hé so.
C6 céc truong hop tai trong dudi day:
/A + A+ A+ A+ A+ A+ A,
2/ A+ A+ A+ A+ A+ A+ Ag+ Ag+ A+ A+ AL+ BT+ B,
/A + A+ A+ A+ A+ A+ Ag+ A+ A+ AL+ B+ B,
4/ A+ A+ A+ A+ A+ Ag+ A+ A, + (hoac BY) + B, + B, (hoac B,) hoac (Bs)
Noi luc d6i véi cot can td hop M, ., — N, M, ., >N va N

4.6.2.3- Phan tich noi luc khung.

- M,

max

Khung nha mdy thiy dién dai da s6 1a khung don, khung mot tang lién két khdp hoac khung
lién két ciing. Du6i day gidi thiéu phuong phép tinh toan don gian mot s6 loai khung nha may thuy

dién trong thiét ké thuong dung.

(1) Khung lién két khdp mot tang:

Gia thiét dim mdi nha 12 thanh ciing, tic 1a chuyén vi dinh B oC
khung vé€ phia thugng luu va ha luu nhu nhau. Khi tinh todn noi
luc dung phuong phap phan phéi luc cit dé tinh, tuin tu cdc budc
tinh todn nhu sau:

1/ Do cot mot cdp ty sO quédn tinh cha mat cat n va ty s6 A
chiéu cao cot A c6 thé tra bang tinh duoc chuyén vi dinh cot §
(Xem s6 tay tinh todn khung bétong cot thép). Nhu hinh 4-25 thé D

. A . A . 2 N ) )\ N N o /77
h1/¢n khung ‘hen hf,t khép chiéu cao cot khong bang nhau, tim hé Hinh 4-25. Khung lién kiét
s0 phan phoi luc cat nhu sau:

khdp mét tang chiéu cao

] H cot khong bang nhau
A . _Y1. _ M
COtAB: Ny=-1;,=—1
J, H,
J H
CotCD: Nep =—25 Aep =—+
J, H,
Do biéu d6 dudng cong tim dugc C,
Co = % tir d6 c6 thé tim duoc chuyén vi dinh cot:
1+ 22 ( - j
n
3 3
H; H;

Onp = : Opp =
®EIC,T P EJC,

(chd y chiéu cao cot khac nhau C, khong giong nhau)
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1
Hé s6 phan phéi luc cét cot AB: npg = % (4-52)
S dcp
1
Hé s6 phan phéi luc cat cot CD: nep = % (4-53)
Sas dcp

2/ Tim luc cdt dinh cét va néi luc thuc té ciia khung
Qap = NP, Qp =1ncp.P
Trong d6: P-Luc tac dung ngang trén dinh cot, luc | Jj,_
ndy khi diéu kién chiu luc khong giong nhau c6 thé phan
biét tim dugc.

Dé ¢6 thé 1oi dung hé s6 phan phdi luc cit ¢ trén, =
dau tién gia dinh & dinh cot c6 mot khép dd khong dich
chuyén boi su can tré di chuyén ngang mot bén, tim ra
phén Iuc R ctia khép d khong dich chuyén, sau d6 loai
bo khép khong dich chuyén va dem phuong phan luc R T R 7777
tic dung lén dinh khung cot, cong ndi luc cua hai buéc = 5
trén, tim duoc noi luc thuc t&€ ctia khung.

EY

Do ty s6 quén tinh n va ty s6 chidu cao cot A c6 thé H i’fh 4:26- Khung ting mdy phdt co
tra duoc hé s6 phan luc C, ~ C, & khép dinh cot khong /0P 40
dich chuyén du6i tdc dung clia céc tai trong bén ngoai & nhitng vi tri kh4c nhau, tir d6 tim dugc phan
luc dinh cot R, tién dén tim duoc luc cét dinh cot.

Qup=n,uP=n,;2R (4-54)

Qcp = nep-P = nep. 2R (4-55)
Sau khi tim dugc luc cit dinh cot, khung cot trd thanh két c4u tinh dinh, noi luc cua né dé tim.
(2) Khung lién két khop hai tdang.

Khi san tdng may phat dién 1am thanh khép trung gian, ldc nay & dinh cot chuyén vi dui téc
dung luc ngang don vi, dua vao cong thitc duéi tinh toan (Hinh 4-27), con phan luc R cta khép d6
khong dich chuyén tra biéu d6, dua vao co hoc két ciu tim dugc.

3 2
5=_H2 1+/12(1—] +LH3H§:i Hp  Hs (4-56)
3EJ, n 4EJ, EJ,|C, 4

(3) Khung lién két ciing.

Doi v6i khung doi xdng lién két cing (san lap rdp) dung phuong phap phan ph6i Momen uén
dé tinh todn, cch tinh dudi day:

1, Tim héng s6 hinh dang (cot mot cap dam doi xding) K, A, .

J J

Do chong uon: K 5 = Cl.f E; Kg = Cz.Tz E (4-57)
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Hé s6 phan phoi: A, = —— (4-58)
A K
Hé s6 chuyén ngugc:
G G
7AB—C1 ; 7BA—C3-

Da6i v6i thanh mat cat biang nhau
7 = ¥Ba =05 (4-59)
Trong do:
C,, C,, C, tra biéu do c6 lien quan, Vi du “Sich tinh to4n bétong c6t thép”
2, Tim héng s6 tai trong C. (Momen uén ngam c6 dinh)

Dai v6i cot mot cap, khi tdc dung cla tai trong o phan bé déu

Cip=B.0.L% Gy =B 0.l (4-60)
Khi Moémen uén tac dung tap trung

Cus=BM,Cyy=p""M (4-61)
Khi luc P tic dung tap trung

Cup=B.PL,Cy=p".PL (4-62)

Trong d6: He s6 B,B° dua vao ty s6 a chiéu dai 16n nho ctia cot va ty s6 do cao mat cat m tra &
biéu d6 mit cét lién quan.

D6i v6i thanh mit cit bang nhau, Momen uén ngam c6 dinh tra & biéu do.

3, DAu tién gia dinh khung cing khong di chuyén bén, tién hanh phan phéi Momen uén va tim
dugc & cdc tang luc cat khong can biang R,. R,.

4, Tién hanh hiéu chinh dich chuyén bén. Dung phuong phap dich chuyén don vi khung ciing
hai tAng thé hién nhu hinh 4-27.

SRVNES| &=l
&—A D _H—w a 1

- oﬁﬁA
f

G 1 g M H D_*\ ll
Wl LD HH AL
a) b) d)

Hinh 4-27. So do tinh todn hiéu chinh dich chuyén bén.

R:. B

Ne

Dau tién gia dinh & tiép diém tang dinh chuyén vi ngang A = 1, con tiép diém giita chuyén vi
ngang A, = 0, tim Momen dau ngam thanh ding (Do A,=1 sinh ra), ti€én hanh phan phdi tim duoc
Momen uén M’ .... ddu ngam céc thanh va luc cat dau thanh Q’..., titc 12 ¢6 duoc luc tiép diém H,’
va H,” tuong ung tang dinh va tang giita.
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H" =Qup” + Qps’ (4-63)
H," = Qpa” + Qpp’+ Qpc” + Q'+ Qan” + Qi (4-64)

Gia dinh tiép & ti€p diém tang giita c6 chuyén ngang don vi A, = 1 con & ti€p diém tang dinh
chuyén vi ngang A, = 0 v6i phuong phdp trén tim dugc luc ti€t diém & ting dinh va tdng gilta va
Momen u6n dau thanh M”.

Nhu vay thanh 1ap phuong trinh lién quan.

H A, - H A, =R, (4-65)
H,A,— H A, =R, (4-66)

Giai phuong trinh trén dugc chuyén vi thuc t€ A, va A, dudi tdc dung cla tai trong ngodi, tic 1a
duoc gid tri hiéu chinh Momen dich chuyén bén (1dy thanh AB 1am vi du)

M, =M A +M A, (4-70)
Mg, =M A, + M A, (6-71)

Pem momen u6n dich chuyén bén va Momen uon khong dich chuyén cong lai duoc Momen
uon chinh thic cac thanh ctia khung.

4.6.4. San cac tang nha may:
San nha mdy chinh bao gém san ting mdy phat, san tAng Tuarbin, san gian 1dp rap va san céc
tang phong diéu khién trung tam nha mdy phu, chli yéu do ban va cédc dim phu hinh thanh (ngi dung
tinh todn dam chinh nhu cot va khung nha mdy). San nha mdy chinh chiu tai trong 16n, bang diy
nhiéu 16 trong khong theo quy cdch, dai bo phan d6 bétong tai hién trudong, nhung ciing ¢6 tram thiy
dién stir dung tam bétong du tng luc dic san. San nha may phu dai bd phan dung tdm bétong du tng
luc. B tri két cau va phuong phdp tinh sé trinh bay
dudi day. —~ T

4.6.4.1. San lap rap.

San lap rdp chiu tai rat I6n, két cdu cta san
nén dua vao su phan chia khu vuc lap rép, stra chita
dé bo tri cho hop 1y, tiic 1a b6 tri tai trong ting khu
vuc khac nhau. Chiéu day ban tir 25-50cm, khoang 1771 I o
cach dam phu trén du6i 1,5-2,5m. D6i véi cau kién
dac biét nang ¢6 thé do nén méng hoic khoi bétong
16n chiu tai. Ban ché 16 cdu vat va h6 mdy bién thé
nén gia cuong thép dai bao quanh, chiéu dai cong

xon ctia ban khong duoc 16n hon 0,5m. Can xem =3

xét két hop moéc thlr vugt tai xe nang va bé do stra i o

chita Rato may phét. Hinh 4-28 thé hién cdch b6 tri O @) O
ket cau san lap rdp & mot nha mdy thay dién. Hinh 4-28. Két cdu san ldp rdp &

mot nha mdy thuy dién

4.6.4.2. Tang may phat.
B6 tri két céu ting mdy phat nén c6 ging dat  1- Gian lap mdy, 2- HG cdu vat, 3- Hanh lang

dén hé thong héa, quy hoach héa, tic 1a moéi doan thong gi6, 4- Lo cau thang.

t6 may giong nhau hoidc don nguyén tinh todn két

cu co ban giong nhau. So véi toan nha mdy tai trong ting may phat chi kém san lap rap, ban than

chiu tai rat 16n, bao quanh thiét bi hodc duéi san cé cdc 16 va ranh hinh dang va kich thuéc khong
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giong nhau. Cho nén c6 ban mot huéng, ban hai huéng, ban khong theo quy tic. San mdy phat véi
dinh ranh thong gi6 c6 thé lién két khép hodc lién két cing. Lién két khép c6 thé giam nhd hoic loai
trlir vét nit hudng tia do chan dong t6 mdy va tng suat nhiét, lién két cing chong chan dong tot,
song tudng bao quanh ranh thong gié can phai gia cudng thép vong... Chiéu day san mdy phat
thuong 15+25 c¢m, khoang cdch ddm phu (khau do bang) trén dudi 1,8+2,2m, néu ban hai huéng c6
thé dat dén 2,5+3,0m. Hinh 4-29. B6 tri két cdu tdng mdy phat & mot tram thly dién.

San lap rép va san mdy phat déu chiu tai trong dong, san mdy phdt thudng lam viéc & trang
thai chin dong, do d6 han ch€ nghiém ngat d6i vé6i vét nit, ting suat cot thép khong duge qua 16n.
Noi luc dua vao cong thic bang mot huéng hodc hai huéng cua 1y thuyét hé thanh dan hdi tinh toén,
khong xem xét su phan bé lai noi luc dinh. D6i v6i ban hai huéng hinh tam gidc vuong (ty so hai
canh vuong tam gidc nhé hon 2) ¢ thé don gidn héa hinh chit nhat hai huéng canh dai 1a 2/3 canh
vuong. D6i v6i goi do gilta chia ban hai huéng khau do khong bang nhau tinh gan ding 1ay tri so
binh quan Momen uén hai goi lién ké bo tri c6t thép. Doi vé6i gilta ban tua dan hoi va goi dd c6 thé
14y 0,7 1an Momen uon giita khau do dé bo tri cot thép.

Trong pham vi tai trong bang chuyén cho dim phu, d6i véi bang mot hudng thi 14y tam giita
hai bang, d6i v6i ban hai hudng tir moi géc cua bang vé dudng phan gidc chia pham vi chiu tai cta
dam phu.

0124
ol
0901 08CL 44

[ A
| [®

1465

2500

1035

st/nmt [[12.5t/n[T|

1465

et/m’o 1

|

|
I\T/OO.M/n'f (j(lit/m’ |
[l

7500

1035cm
3

]

Hinh 4-29. B6 tri két cau tang may phat mét tram thay dién
1- Ho céu vat, 2- H6 may diéu toc, 3- Nap day ho cdu vat.

4.6.4.3. San nha may phu.
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Nha mdy phu ngoai cdc phong khi nén, phong mdy thong gid, gian may bom va mot sd it ting
¢6 chin dong co khi khi 1am viéc ciing giong nhu san nha may chinh tinh theo ly thiét hé thanh dan
héi, ciing c6 thé dua vao su phan bé lai noi luc dinh dé tinh todn.

(1) Tinh todn theo ly thuyét hé thanh dan hoi.

1) Xem xét tac dung rang buoc dan h6i dam phu déi v6i bang va dam chinh d6i véi dam phu,
dé diéu chinh sai s6 do tinh toan khép d& thuong dung tai trong tinh todn quy ddi (g, p’) thay tai
trong tinh toan bang:

- Tai trong quy ddi ctia bang

gEg+%P;p=%P (4-69)

- Tai trong quy ddi ctia dim phu:

geg+%P;p=%P (4-70)

Trong dé:
g: Tai trong tinh toan c6 dinh
p: Tai trong hoat tai tinh toan.
2) Tién hanh bo tri cot thép dua vao luc cat va Momen udn clia mat cat bién

(2) Tinh todn su phan b6 lai néi luc dinh.
Doi vai két cau siéu tinh khong bién dang khi chiu su chan dong tai trong dong & giai doan su
dung, vét nit 16n nhat cho phép (0,3+0,5 mm) cin xem xét su phan bo lai ndi luc dinh.

1) Bang mot huéng, dung phuong phdp diéu chinh bién do6 Momen udn.

Dau tién dua vao hé thanh dan héi tim Momen uén mat cat, sau d6 can ¢t vao yéu cau lay
Momen uén mit cat 16n nhat (Tuyét doi )dua vao céc bang 4-16 bang 4-17 diéu chinh.

Momen u6n mat cit goi dd va ¢ giita.

M = a.(g+p).I° 4-71)
Luc cat mat cét goi do.

Q=p.(g+p)l (4-72)

Bang 4-16. Tri s6 hé s6 Momen uon

Ma cat Gitta canh bién Géi d& thit nhat Giita canh giita Goi dd gitta
Tri s0 o 1 1 . 1 1
— —— (bang) — -—
11 14 16 16

1 .
—— (dam phu
11( phy)
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Bdng 4-17. Tri s6 hé so'luc cat B

Mat cat Goi do bién Goi do thit nhat | Goi do thi nhat Goi do giira
bén trai bén phai
Tri s6 B 0,4 0,6 0,5 0,5
Momen uén sau khi diéu chinh khong
dugc nhd hon 70% theo tinh toan hé : thanh
dan héi. Tri s6 noi luc sau khi diéu ¢ chinh
can phai can bang ngoai luc. Sau khi 4 1 diéu
RPN 2 o
chinh tit ca Momen udn o gilta va 7 g01 do
phai thoa man. (a) C | i 2
1 ° A ©
2
M>a(g+P)I y‘_ \e LG
X C :
2) Badng hai hudng: Ding d 28
phuong phdp duong khép dinh dé ' tinh
todn: (b) (1-2p)l
Nguyén 1§ clia phuong phip Hin/h 4-3?. Bdng haf' hwng dung /phwong khép
dinh 1a can ct bang duédi tic dung phdp duong khop dinh dé tinh todn cua tai
trong gi6i han tit ca cac hé khdp a - buong khép dinh cta bang; b- Bang hai dinh
hinh thanh, dua vao phuong phéap an  hudéng hinh chit nhat 4 canh goi d6 tinh theo phuong cong,
loi dung diéu kién noi ngoai cong  phap khép dinh. khong
bang hai huéng hinh chit nhat bén  mat ddy, (3) Bién g6i d3, (4) Bién c6 dinh, (5) Bienty ~ canh
g0i d& nhu hinh vé 4-30 thé hién thé  do hién,
tai trong q tdc dung phan bo déu, loi dung

phuong phédp 4n cong tim dugc

£ = %[1/3/10{2 +ulat —,uaz} (4-73)
2
m=2—14q2|2[\/3+/1a2 —a\/;} (4-74)

Trong dé:
1 - Mot canh dai ctia ban

o - Ty s6 canh dai ctia ban

p - Ty s6 Momen udn gi6i han cua 4 hudng gia thi€t m, = m tic 1a m, = pm, p do nguoi

thiét k& gia dinh

4.7. TINH TOAN BE MAY PHAT

Bé mdy phat la két cdu do mdy phét va tuarbin, né chiu toan bo tai trong dong va tai trong
tinh. Vi vay phéi bdo ddm ddy di tinh 6n dinh, cudng do va do clng, két cdu bé bing bétong cot
thép. Tudng bétdong bao quanh hanh lang thong gié mdy phat va bé mdy dic lién vdi nhau (ndp chéin
gio)
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4.7.1. Hinh dang va két cau:
1- Bé mady kiéu hinh tru tron
2- Bé mdy kiéu hinh bdc gidc.
3- Bé mdy kiéu hinh ddm vanh tron.

Tuy thudc vao cong suit té may, kiéu may phat hinh dang két cdu bé may khong giong nhau.
O nhiing tram thay dién 16n t8 mdy truc ding thudng ding bé mdy kiéu hinh tru trdn hodc hinh bac
gidc. Tram thiy dién vira va nho t6 may truc ding thudng bé mdy ki€u hinh ddm vanh tron.

Hinh 4-31. So do cdc kiéu bé mdy phdt.
a-Bé mdy kiéu hinh tron, b-Bé may kiéu hinh bdc gidc, c-Bé mdy kiéu hinh dim vanh tron
4.7.2. Nguyén tac tinh toan tai trong va t& hdp tai trong.
7.7.2.1. Tai trong.

1- Tdi trong tinh tdc dung lén bé mdy

1, Trong lugng ban than bé may A,.
2, Trong lugng san mdy phat va tai trong hoat tai san may phat A,.
3, Trong lugng Stato may phat A, (tic G,)
Trong lugng méy phit G = Kz\/g -85
G, = G-Trong lugng cau kién chu yéu (Roto + gia chit thap trén)
4, Trong lugng Stato may kich tir va thi€t bi phu ciia né A,.
5, Trong luong gia chit thap trén A, (tic G;)
G;=(0,12 + 0,15) G
6, Trong lugng gid chit thap duéi A, (tic G,)
G,= (0,07 + 0,09) G
7, Trong lugng Tuarbin A,

2- Tdi trong dong tdc dung lén bé mdy:
1, Trong lugng Roto lién truc B, (Tic G,)

G, =045 + 055G
2, Trong lugng Roto mdy kich tir B,.

3, Trong lugng Tuarbin quay lién truc B, (tic G)
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G =K,D} + trong lugng truc

4, Ap luc nuéc huéng truc ctia Tuarbin B, (tirc P,)
P _xl D*H_
4
5, Luc ly tam ngang B, (Tiic P,): P, = em’.

6, Momen xoan ctia mdy phat B, (tic M,):

M, =0975. 6% (7 _ )
n

7, Momen xodn ctia mdy phat khi doan mach B, (titc M)

M, = 0,975L(T —m)
n.x,

Trong do:
N: Cong suat may phat (KW)
n: S6 vong quay may phat (v/f)
D,: Budng kinh banh xe Tuarbin
K’, K,: Hé s0;
H,,..: Cot nudc 16n nhat (m)

e: Do léch tam chia bo phan quay, e = 0,0004m.

m=—
g
W : Trong luong bo phan quay may phat
® : Toc do goc; x°, - Pién trd khang tac thoi may phat x’°, = 0,18+0,33
4.7.1.2. T6 hop tai trong
Van hanh binh thuong: A +A,+ A+A,+ A;+A+ A+ B+B,+ B;+B,+ B.+B;
Phat sinh doan mach: A +A,+ A;+A+ As+As+ A+ B+B,+ B;+B,+ B-+B,
4.7.1.3. Tai trong nap chan gié: (Tuong bao quanh hanh lang thong gio)
1, Trong lugng ban than va trong luong san may phat.
2, Tai trong hoat tai tAng may phat
3, ang sudt nhiét.
4, Luc kich ddy ngang gi4 chit thap trén mdy phét

5, Khi mdy phéat phét sinh Momen xoan doan mach, thi Momen xoédn s€ rang budc toan bo
bang tdng may phat

4.7.1.4. Nguyén tac tinh toan bé may.
1- Gia dinh khi tinh todn déng luc
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1, Loai bo trong lugng ban than bé mdy, dung mot khéi lugng tic dong 1én dinh 6ng hinh tru
tron thay th€ khoi luong von ¢6 clia nd, khién cho khdéi luong tap trung d6 tac dong tan suét chan
dong hé thanh don tu do gan véi tan suat hé thanh da tu do nguyén cta né.

2, Lay chin dong bé mdy lam tinh todn hé thanh don tu do, trong tinh todn hé s6 dong luc va
tan suat chan dong tu do khong tinh anh hudng tat dan

3, Chan dong bé mdy trong chan dong bién do nhd cla giGi han dan hoi va quan hé giira bién
vi can phai tuan thu dinh luat Huk

4, Puong cong dan hoi cua két ciu chan dong va dudong cong dan héi dudi tac dung cua tai
trong khéi lugng tinh hinh thic tuong tu, tir d6 c6 thé dung “Phuong phép tinh dong” tién hanh tinh
todn.

2- Gia dinh khi tinh todn tinh luc.

1, Cho tai trong phan bd déu trén chu vi hinh 6ng tron tr tam 14y 1 m dai don vi mat cat hinh
chit nhat dua vao ciu kién nén léch tam dé tinh todn ting suat chinh

2, Momen u6n mat cit ngang bat ky tinh theo cong thitc 6ng vo mong dai vo han véi gia dinh
ddy ong ngam chat dinh 6ng tu do.

3, Ung sudt cit san sinh cia Momen xoén tinh theo cong thiic xodn véi gia dinh 6ng hai diu tu
do

4, Ung sudt cit Momen xodn chd cira vio giéng Tuarbin gia dinh trién khai 6ng c6 16 tinh theo
cong thiic xoan.

5, Ung sudt bién 16 tap trung (dng sudt chinh) tinh theo cong thic 16 bing céch trién khai ng
¢6 16 nam trong mat phang vo han.

6, Tinh todn tng suat nhiét gia dinh ddy 6ng ngam chat, dinh 6ng bi rang budc

7, Lay hé s6 dong luc p = 1,5+2,0 sau d6 hiéu chinh xem xét lai, hé s6 moi n, =2,0 hé s6 xung
kichn’ =2,0.
3- Tiéu chudn phdn dodn kiém tra bé mdy.

2 . N A 9 ~ n _n
1, Phdan dodn cong hudng, khi n<n, va hiéu cla ching —

> 20 +30%khong phat sinh

cong hudng, nhung cong hudng tic thoi cé thé phét sinh
n-Tan s6 chan dong cudng biic, n, -Tan s6 chan dong tu do.
2, Han ché€ bién do: Bién do théng ding A,<0,10+0,15 (mm)
Tong bién do xodn va ngang (A,+A;) <0,15+0,20 (mm).
3, Han ché tng suat: Ung sudt chinh < Ung sudt nén cho phép bétong.
Ung sudt sudt cit < Ung sudt cét cho phép bétong
Ung suat kéo chinh < Ung suét kéo cho phép bétong.

4.7.3. Tinh toan dong luc bé may.

Muc dinh tinh todn dong luc 1a kiém tra c6 phat sinh cong hudng khong bién do c¢6 vuot qua
pham vi cho phép khong, cadc hang muc tinh todn cong thiic tinh todn duéi day:
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(1)-Tan s6 chin dong tu do huéng ding, do cong thic co ban n = @\/E _30 tim duogc
2 VA \/Z

30
Ny = (4-75)
* JGs +Pg,
(2) Tan s6 chan dong huéng ngang.
ne =22 |9 __30 (4-76)
272' 6252 6252
(3) T4n s6 chin dong tu do xoin
60 [ g 30 @)

n = — =
B2\ 1p® 1,0,

J 2 . BN no n z* A 7 . A
(4) Kiém tra cong huong: Khi n<n,; va > 20+30% noi chung khong phat sinh cong
n

0

hudng.
Trong cong thiic:

G- Tai trong huéng thiang dimg tic dung lén dinh bé mdy va cong thém 0,35 trong lugng
ban than bé may.

d,- Duéi tac dung cua luc don vi dinh bé mdy bién vi nén, dugc tinh nhu sau:

L b |P=T 5

0, =—— B il
EF Ejnlﬁ ¥
L- Chiéu cao bé mdy, F -Dién tich - \‘ ; - . mit cit bé
méy Hinh 4-32. So do tinh toan dq
vong cua tdim dinh buong xodn
E -Moduyl dan hoi bé tong bé may. dudi tac dung luc don vi

P -Toan bo tii trong thing diing tic dung lén bé mdy, cong véi trong luong ban than beé
mdy va trong luong tdm dinh budng xoan.

8y - DO vong tdm dinh budng xoin duéi tac dung cua luc don vi P = 1. Hinh 4-32.

2

5 =2

P 6E (SMA + RAa)

p
I, -Mo6men quén tinh tim dinh budng xoén (14y chiéu rong don vi 1m dé tinh)

M, -Momen uén ngam A du6i tac dung luc don vi.

M, :a—b(lJrE)
2| I

R ,-Phan luc tai ngam A dudi tic dung luc don vi
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G, -“Tai trong tuong duong” tap trung & dinh bé may, duoc tinh:
G,=> P +0,35P,

> P,-Téng tai trong lén dinh bé may.

P, -Trong luong ban than bé may.

d,- Dudi tac dung luc don vi 1én dinh bé may bién vi ngang san sinh, dua vao dam conson dinh
bé tur do, ddy bé c6 dinh dé tinh to4n.

2
5, ==
3EI,

I, -Momen quan tinh mat cit bé mdy
Ip -Momen quén tinh héi chuyén clia “tdi trong tuong duong” tap trung trén dinh bé mdy.

lo =Y Pr2+0,35P,r2

®,- G6c xoan don vi, n, -Tan s6 chan dong tu do.
n -Tén s6 chin dong cudng biic, bao gom:

1, Tan s6 chan dong san sinh do Stato 1dp khong can bing, n6 bang s6 vong quay binh thuong
trong 1 phidt cua mdy phatn, =n

2, Tan s6 do xung kich thuy luc gay nén, tic la tan s6 n, quyét dinh boi s6 1an xung kich phat
sinh tuong ho trong 1 phiit gitta canh huéng nudc va canh Tuarbin quyét dinh.

N XX,
2
a
X, X, -SO lwgng canh huéng nudc; a-udc s6 chung 16n nhat cua x, va x,

(5) Tinh todn bién doé giao dong.

1, Bién do6 chan dong ding.

_ ! ]
l_C;lJ(%f—mf)2+0,2kfmf o
2, Bién d6 chan dong huéng ngang.
A== F 3 (4-79)
20 -03f 021503
3, Bién do chin dong xoan.
3 d (4-80)

o -0t 02202
8

Khi khong xét tat dan, cdc cong thiic trén 0,2/12a)2 =0
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4, Khong ché bién do giao dong
A, <0,1+0,15 mm.
(A+A;) <0,15 + 0,20 mm.

Trong cong thic P, -Tai trong dong tac dong 1én bé mdy, bao gom dp luc nudc hudng truc va
tong trong luong bo phan quay.

G, -Téng tai trong ctia 3 bo phan gém toan bo tai trong bé mdy, trong lugng ban than bé mdy,
trong lugng tim bang budng xoan.

.- Tan suét chan dong tu do xoay tron clia chdn dong thang ding, tc 1a tan sudt chian dong tu
do trong 2T sec.

2nng,

A = =0,104n,, sec™

o, -Tan s6 chan dong cudng biic xoay tron ctia chan dong thang ding.

0, = 26731 =0,104n,, sec™

P, -Tai trong dong ngang tac dong 1én bé may, tic 1a luc ly tam ngang
P,= em,o’.
e - Do léch tam clia tam ctia bo phéan khoi lugng quay va tam quay e = 0,0004m.

m, = LA ; W, - Trong luong bo phan quay may phat
8

o - gbc quay

G, -“Tai trong tuong duong” ciia dinh bé may

A, -Téan s6 chan dong tu do ngang trong 27 sec;

Iy - Momen quén tinh héi chuyén cta “Tai trong tuong duong” tap trung dinh mdy phat
= Z:Pir,2 + O,35P0r02

M, -M6men xodn (van hanh binh thudng va doan mach)

R -Ban kinh vong tron ngoai bé may

A, -Tan s6 chan dong tu do xodn ngang trong 27 sec;

2mng,

A, = =0,104n,, sec™

o, -Tan suat chdn dong cudng biic xodn ngang trong 27 sec
o, =0,104n,, sec™

n -T6c do quay binh thuong, dai dién cho tan sudt chan dong cua toc do quay binh thuong n =

Khi toc do quay 10ng, dai dién cho tan sudt chdn dong cua toc do quay 16ng n = n,
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(6) Kiém tra lai hé s6 dong luc.

n= (4-81)

n(

2

n

_ni

Khi hiéu cua tan s6 chan dong cudng biic véi tan s6 chan dong tu do >20+30%,

oi

khong tinh anh hudng cua su tat dan, thi y = 0, cong thifc tinh hé s6 dong luc s& don gian

(4-82)

Trong do6:
n, — Tan s6 chin dong cudng biic clia mbi hudng (ding, ngang, xoan) s6 1an/phuit
n,; — Tan s6 chan dong tu do bé mdy ctia mdi hudng (ding, ngang, xodn) s6 1an/phut
v - Heé s6 doi so tat dan cta bé may, d6i vé6i bétong cot thép y = 0,25+0,40
4.7.4. Tinh toan tinh luc bé may:
4.7.4.1. Ung suit chinh vuéng géc
P.M «C
A I

o= (4-83)

Trong do6: l
P-Tai trong 1(m) dai cung don vi cua bé may
A-Tiét dién dai mat cit bé mdy A = 1xP,

h- Chiéu day bé may, C— 0 —h/2

I -Momen quan tinh dai mat cat bé may; [ = %hs

M, Moémen udn clia mit cit tai diém x tinh tir dinh bé mdy
tr& xuong theo hudng truc x, doi v6i bé may tuong doi cao, 18y gan
ding

Hinh 4-33. So do tinh
M, = Mgy todn tinh luc bé mady.

= ( x) =e ™ (cos Bx + sin Bx);
g V3L-w) L)
N

M -Momen trén mot cung don vi dinh bé may.
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p - Hé s6 possion = % ; 1-Ban kinh binh quan bé may

@y, ham s6 can cit vao gia tri B dua vao bang dudi day tim dugc @(Bx) Bang 4-18

Quan hé ham s6 ¢(Bx)
Badng 4-18
px Dy Px Dy px Dy px Dy

0 1,000 1,8 0,1234 3,6 -0,0366 54 -0,0006
0,1 0,9906 1,9 0,0932 3,7 -0,0341 55 0,0000
0,2 0,9051 2,0 0,0667 3,8 -0,0314 5,6 0,0005
0,3 0,9267 21 0,0438 39 -0,0286 57 0,0009
04 0,8784 2,2 0,0244 4,0 -0,2558 58 0,0013
0,5 0,8231 2,3 0,0080 41 -0,0231 59 0,0015
0,6 0,7628 24 -0,0056 4,2 -0,0204 6,0 0,0017
0,7 0,6997 2,5 -0,0166 43 -0,0179 6,1 0,0018
0,8 0,6353 2,6 -0,0254 44 -0,0155 6,2 0,0019
0,9 0,5712 2,7 -0,0320 4,5 -0,0132 6,3 0,0019
1,0 0,5083 28 -0,0369 4,6 -0,0111 6,4 0,0018
11 0,4476 29 -0,0403 4.7 -0,0092 6,5 0,0018
1,2 0,3898 3,0 -0,0422 48 -0,0075 6,6 0,0017
1,3 0,3355 31 -0,0431 49 -0,0059 6,7 0,0016
1,4 0,2849 3,2 -0,0431 5,0 -0,0046 6,8 0,0015
1,5 0,2384 3,3 -0,0422 5,1 -0,0033 6,9 0,0014
1,6 0,1960 3,4 -0,0408 5,2 -0,0023 7,0 0,0013
1,7 0,1576 3,5 -0,0388 53 -0,0014

4.7.4.2. Ung suit cat:
1, Ung suGt cdt san sinh do Moémen xodn binh thuong
1, =Af"r -— M:r ; (4-84)
’ ﬁ(D ~d*)

Trong do6:

M, -Momen xoédn binh thudng, cdn nhan hé s6 dong luc n (thudong 14y n = 1.5) va hé so
moi clia vat liéu n, (thuong lay n, = 2,0)

r;: Khodng cach tir diém tinh todn dén tam bé may
I, -Momen quan tinh mat cat bé may

D- Dudng kinh ngoai bé may
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d - Budng kinh trong bé may
2, Ung sudt cdt san sinh do Mémen xodn dodn mach.
M R
|

p

T,=1n (4-85)

Trong d6:
M,’ -Mo6men xodn doan mach
R -Bén kinh ngoai b¢ mdy

n’ -Hé s6 xung kich Momen xoan doan mach
14 Ta| 1
, h 30
n

n -SO vong quay may phat

T, -Hang s6 thoi gian cha mdy phat, thudong T, = 0,15+0,40
e- Doi s6 tu nhién
Thong thuong hé s6 xung kich n’ = 2.0, Momen doan mach khong nhan hé s6 dong luc

3, Ung sudt cdt san sinh do luc ly tam ngang khi téc do quay binh thuong.

P,
73 :7777y-ﬂ_

S (4-86)
4(D2 —d 2)

Trong doé:
n - Heé s6 dong luc, n, -He s6 moi
P -Luc ly tam ngang, P, = r.m.w’,

4, Ung sudt cdt san sinh do lyc ly tam khi quay long.

T, =M. (4-87)

5, Ung sudt cat cho ciia vao bé mdy

1/ M6 men xoan doan mach

. M.(31+18h
TZ :n (ZZhZ ) (4_88)

Trong d6: 1-Chiéu dai dudong tam chu vi bé may
h-Chiéu day bé may.

2/ Tac dung cua luc ly tam.
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’[' :n& hoac
p Y E(DZ_dZ)_f
. P
¥, =m0, ——t—— (4-89)
Z(Dz—dz)—f

Trong do6:

M, -Hé s6 mdi. P, -Luc ly tam; ¢, = Si
2
d, - Bién vi ngang san sinh dudi tac dung luc don vi ngang 1én dinh bé may
LZ
3, =
3EI,

f -Dién tich ctra vao
(3) Ung sudt kéo bé mdy.

Sau khi da tinh dugc ting suét chinh o va tGng sudt cat T tién hanh tinh todn dng suit kéo bé
mady theo cong thiic

1
T, = % —E\/c2 +47 (4-90)
Tri s6 tung suat kéo khong duoc vugt qua tri s6 cho phép cuia bétong, tic la

R.
a < k_

g

T

Trong do6: R, -ting suét cho phép cua bétong.

/ kkg— Hé s6 an toan. Néu khong phai dat nhiéu c6t thép ngang va c6t thép ding dé chong lai tng
suat kéo.

4.8. TINH TOAN KET CAU BUONG XOAN

Bu6ng xoin 1a bo phan qua nuéc ctia Turbin, budéng xoin kim loai do xudng ché tao thiét ké,
né chiu toan bo ap luc nudc bén trong, 16p bé tong bao ngoai chiu tai trong tir trén truyén xuong.
Chu yéu thiét k€ budng xodn bé tong mat cat hinh tron va buéng xoan bé tong mat cat hinh thang
chiu dp luc nudc bén trong. A 5 5

4.8.1. Phan loai va pham vi it dung: + L %

4.8.1.1.Buong xoan kim loai.

Ji| =

Buéng xoan kim loai thudong st dung & TTD cot nuée vira
va cao, phan nira bén trén clia buéng xoin va 16p bé tong bao vé
bén ngoai ¢ tdm dém dan hoi ngan céch, cho nén ap luc nude :
tdc dung bén trong do budng xodn kim loai chiu. Nhiém vu tinh  Hinh 4-34. So dé tinh todn
todn 1a phan tich cudng do, do ciing cuia I6p bé tong bao ngodi  madt cdt buéng xodn bang
(ciing giong nhu bé mdy, khong tinh todn 6n dinh), lua chon mac  nhau kiéu khung chix I
bé tong, quyét dinh c6t thép nhiéu it va cau tao nhu thé nao.
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4.8.1.2. Buong xoan bé tong cot thép mat cit hinh tron chiu ap luc nuée bén trong.

Loai buong xodn nay thuong dung 6 TTD cot nudc vira, trong trudng hop thép tdm thiéu, yéu
céu thi cong loai budng xoan nay rat cao.

4.8.1.3. Buong xoan bé tong cot thép mat cit hinh thang.

Thuong dung & TTD cot nude thap, song c6 mot s6 truong hop TTD cot nude vira van dung
loai budng xoan nay. Trong phan tinh todn nay chi gigi thiéu tinh todn budng xoan loai 1 va 2.

4.8.2. Sd dé tinh toan, tai trong va té hop tai trong.
4.8.2.1. So do tinh toan.
So d6 tinh toan, c6 may phuong phap dudi day:

1.1.Tinh toan theo khung chit I mat cat bing nhau, thong thudng cit tir 3 dén 4 mat cat, trong
d6 mat cat clra vao 12 mat cit khong ché.

1.2.Dua vao khung chit I” mat cét bién déi dé tinh todn.(Hinh 4-35)

481 L 305
A B ~
; (2]
o o
™ —_—T
A B o
M ~ n
I [S) -
+ —
R 3
- - 150 241 150
—+
o0
170 313 150 | o
o~
—+ —
o o
~ 0
v1612.50 c Cc
170 | 195

a) b)
Hinh 4-35. So do tinh todn mdt cdt buoéng xodn bién doi kiéu khung chir I”

a-Mat cat ¢ = 0°, b-Mat céit ¢ = 90°

d
8
|
|
< +—
|
—
|
o
_
= o
al | L—(a+b)L | bl cl’ | d
T L 1 cl’ +d

a) b)
Hinh 4-36. So do phdn tdch cot va daim mdt cdt bién doi dé tinh todn buong xodn.
a-Dam  b-Cot

1.3. Chia tdch cot va dAm mat cit bién ddi (tdm dinh) dé tinh toan (Hinh 4-36) ciing c6 thé gia
dinh diém c6 dinh & cao trinh lip mdy, xem dinh bang phia trong dim mat cat bién ddi cung tron.
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Khi 14y hinh khung chit I" dé tinh todn, gia dinh mot ddu dinh bang goi vong bé. Chan cot c6
dinh & ddy buéng xoin hoic cao trinh ldp mdy, can cit do ciing tuong d6i dé dinh.

Gifta hai ky d6 bé tong cin ting cudng bién phdp ciu tao dé lién két chat. Do mat cit bé tong
ngoai budng xoan tuong d6i day cin phai xem xét anh hudng gdc ciing va bién dang cat.

4.8.2.2. Tai trong va t6 hop tai trong.
a.Trong lugng ban than A,.
b.Tai trong hoat tai tang Turbin A,.
c.Tai trong tinh truyén tir bé mdy phat xuéng A,.
d.Tai trong dong truyén tir bé mdy phat xuéng A,.
T6 hop tai trong clia buéng xoén khi khong chiu ap luc nudc bén trong:
A+A+A+A,
e.Ap luc nudc (bao gdém ap luc nudc va) As.
T6 hop tai trong budng xoan khi chiu 4p luc nuéc bén trong:
A+A+A+A +A;
4.8.2.3. Gia dinh khi tinh toan.
a.Budng xodn khong chiu ap luc nudc bén trong cho phép xudt hién vét niit dé tinh toan.

b.Budng xodn chiu dp luc nuéc bén trong khong cho phép xuat hién vét nit d€ tinh toén hoac
khong ché do rong vét niit dé tinh toan.

c.Khong xem xét tng sudt nhiét.

d.Dua vao giai doan ph4 hoai c6t thép dé tinh todn.
4.8.3. Tinh toan két cau bé tdng bao ngoai budng xoan kim loai.
4.8.3.1. Tinh toan theo khung chir I' mat cit bang nhau.

Nhin chung tai trong tdc dung lén khung chit I 16p bé tong bao ngoai buéng xoan kim loai
nhu hinh 4-37.

Du6i tac dung cua tai trong hinh thang (tai trong nén léch tam) ndi luc phan thanh hai bo phan
tai trong hinh thang va tai trong hinh tam gidc dé tinh toan sau d6 cong lai.

Luc cat va mo6 men uén mat cat bat ky tinh nhu sau:

1.1.M6 men uon.

a. 0<x<d..M,=MJ+MJ
M= 6.(M, +M,)+ d31(3q+ 2q')'—3dl(2q+q') 491)
6.0.x+ = gx* + T 3
2 6d
b. d<x<l...M,=MI+MmJ
M - 6(MB +MB')+d3(3q+2q')x 3 d3(3q+2q') (4-92)

! 6./ 6
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C. O<y<l...M,=M!+M/

(M, +M,")+(M, +M(,')y

4-93
7 (4-93)

My :(MB +MB')_

iy -
SR — :
d =1
|0 |r_‘l_d a
T
¥ .
H_I 1
s,
|

Hinh 4-37. So do tdi trong tac dung lén khung chit I” mdt cdt budng xodn.

1.2.Luc cat.

a. 0<x<d,Q, =QJ+QY
N_ g2 N _ '
0 - 3di(2g+q')-d*(3q+ 23') 6(M, +M,') (494)
6./-qx———x°
Y
b. d<x<1,0, =0'+Q!
2 ] '
0 -4 (3q+2¢)+6(M, +M,') (4-95)
’ 6./
c. 0<y<I'Q, =QJ+QJ
Qy:(MB-i-MB )-l"-(Mc+MB) (4—96)
Trong céc luc trén:
l-khau do tdm dinh budng xoén; I'-chiéu cao cot ditng budng xoan.

d-do dai tai trong phan bg; g-cuong do tai trong hinh chit nhat.
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q -cudng do tai trong hinh tam gidc.

g
M,;, My, Mg, M.-Mo6 men uén tai cdc A TTTTTTTTITIB diém B va
C, c6 thé dung phuong phép phan phéi moé men i L ] tim duoc.
Trong truong hop déi v6i tam dinh budng x0an
khung hinh cht I chiu tai trong phan b6 don > gian,
ciing c6 thé truc ti€p tim dugc mo men udn céc diém trén
+ Tai trong phan b6 déu toan khiu do (Hinh 4-
38 CH
)
Hinh 4-38. Tdi trong phdn bé
R, =24l 4-97) déu toan khdu o khung hinh
8 chit " dinh buéng xodn.
5
R, =gl (4-98)
8
1
M, =l (4-99)

+ Tai trong phan bé déu bo phan (Hinh 4-39)

R, =%(12b21—4b3 +aC?) (4-100)
M, =R,l—qC(—a) (4-101)

+ Tai trong tap trung (Hinh 4-40)

2
R, = —2—‘?[3—%} (4-102)
_ 2
. :_f;‘l"zb( ) LalPa '“'12 IZP L (a+1) (4-103)
q P
A l—m—m B /ié';w a b B
“A —
d l c J I L
a=d+c/2 | 4
L > o
C""Im

Hinh 4-40. Tdi trong tdp trung
trén tam dinh khung hinh chit I
buéng xodn.

Hinh 4-39. Tdi trong phdn bé
déu bo phan trén taim dinh
khung hinh chit I buong xodn.

4.8.3.2.Tinh theo khung hinh chir I' mat cit thay ddi.
a.Phan doan dung cong thitc phuong phép luc tim va tinh toan luc tam dinh (Hinh 4-41).
Do so d6 hinh 4-41 ta c6:
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mim,.d, < kQ.0,AS < Ni.N,.d,
+ +
P
R, = — - (4-104)
m; .AS k.Q?.d, Ni.AS
+ +
[Z EI 2 GF 2 EF ]
Trong d6:

R ,-Duéi tac dung luc don vi phan luc ddy g6i d& A bén trai.
Ei,éi,ﬁi - Do luc don vi P = 1 tic dung gbi d& A bén trai khién cho momen uén tinh
dinh lyc cat va luc hudng truc san sinh & tam cdc mat cét nho.

m;,,Q;,,N;, -Do trong luong ban than cliing véi ti trong bén ngoai khién cho momen uon,
luc cat va luc huéng truc & trung tam cdc mat cat nho.

AS - D0 rong ctia manh nho.

I= Eh?’ - Momen quén tinh chuyén dong ciia méi manh nho.

F = b.h = 1.h- Dién tich mbi manh nho.
k —hé s6 chuyén hod ting suat cét clia bétong.
E — Moduyn dan hoi ctia bétong.

E

=———— - Moduyn lyc cét clia bétong.
2.L+w)

u : Hé so possion bé tong

2.75

1.65
o
(=]

I
1
NS
| I
\
\
\
\

1.40

4.24

)

/L4

3.39
2.84

l
\
\
\
\

5.54

4.75

\
|
|
|
|
|
|
|

Hinh 4-41. So do kich thudc tinh todn mdt cdt dam bién doi thuc té dinh buéng xodn.
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b.Dung phuong phdp hinh doi ra 7" tinh todn dinh buong xoan va cot ding.

So d6 tinh todn nhu hinh 4-42

+ Heé s6 do cang (lay dam ab lam vi du).

N
a, a,

D

S =

ab

+ Hé s6 phan phoi (1ay diém b 1am vi du)

S ba S bc

Mg :S,)T’“

a b'c

+ Heé s6 truyén nguoc

Cp= ﬁ;chc = £ (4-107)
o, o

¢

Phuong phdp tinh todn (a,,a,,B)
bién d6i gbc trong cdc cong thiic trén co thé
khéao sich “Phan tich két cdu cing mat cét
déi”.

Ciing vay, c6 thé tim hing s6 bién doi
goc a,.a,...Tién hanh tinh todn mot loat hing
dang, hang s6 tai trong khong giong nhau,
tim dugc hing s6 két cau cing c6 thé dung
phap phan phoi momen toan bo tién hanh
tich.

"TS s,

(4-105)
(4-106)
<
| | &£
AF-———————- b__________ I
B | —_
aL Q e
| L oL | 1 ||
0,7aL ) :
0,30l | = R
D77 “_n |
S} |
|

C
Hinh 4-42. Dung phuong phdp
hinh doi ra tinh todn khung hinh chir
I" mdt cdt bién doi buéng xodn.

4.8.4.Tinh toan budng xo0an bé téng tiét dién tron chiu ap luc nudc bén trong.

4.8.4.1. Piéu kién ap dung.

hing s6
tham
bién

tai trong
sO0 hinh
sau khi
phuong

phéan

Thudng ding & nhitng TTD cot nudc khong cao, luu lugng qua Turbin khong 16n, cong suat t6

may tuong déi nho.
4.8.4.2. Tai trong va t6 hop tai trong.
- Trong luong ban than A,.

- ap luc nude bén trong A,.

- Tai trong tap trung truyén tir bé may xuong A..

- Nhiét do giam déu va co ngét bé tong A,.

Thudng t6 hop A, + A, + A; + A, , 14y t6 hop bat l¢i nhat trong d6 (d6i v6i mdi mat cit tinh

toan).

4.8.4.3. Dung cong thirc phuwong phap luc tinh toan khung chir I' chiu ap luc nuée bén

trong ctia buong xoin (Hinh 4-43).
Phuong trinh lién hé
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RS, +R,.5,+A, =0

(4-108)
R,8,,+R,.0,,+A,=0
hoac khi xem xét nhiét do giam

R,6,+R,0,+A,=0

(4-109)
R0, +R,.0,,+A,=0

trong do :

_(mid,
1 =] EJ

L
C B (

2
550 = | yEfy;SH = yE'—?’;At = o.t] =0,00001.t]

0.8
L]
|

ANRRRRENRNRRED

p

1=3.4m 0.8

h=3.4m

HEERERERERRNELE )

a) b)
Hinh 4-43. So do tinh todn khung chit I" (mdt cat tron) budng xodn
bé tong chiu dp luc nuoc bén trong
a- kich thu6c mot don vi rong tinh todn buéng xoin  b- dp luc nudc bén trong

4.8.4.4. Dung cong thitc bang hinh vanh khan dé tinh tam dinh buong xo:in.

Gia thiét chu vi bién ngoai tim dinh buéng xoidn ngam c6 dinh (song c6 thé tu do co din).
Bién trong tu do nhu hinh 4-44.

Gia thiét : Q,—Tai trong trén 1 don vi do dai bién trong dinh budng xoan.
taco: p=2.70y.Qq

b-bén kinh trong, a-ban kinh ngoai, tiic 1a ban kinh budng xoan , r-ban kinh budng xoan bat
ky, M -hé s6 possion.

Khi c6 tai trong Q, (p =2.1.b,.0,) tic dung trén 1 don vi do dai thi momen uén hudng ban
kinh (Hinh 4-44a).
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Yooz Qo b QOO IR NNNY
o TP EET Y SRR EEE R —
p M-C—JO p A
M, M, B
d
b)

Hinh 4-44. So do tinh todn dinh buong xodn theo hinh vanh khan.

(L+p)in-1 ) 2

P r b 2 a“.b

M, =—-—+p)in—+1 B p)+ L2 4-110
" 4 ( +“) na+ +a2.(1—u)+b2(1+u) { ( +“)+ r’ (+H)} ( :

Momen huéng uon tiép tuyén:

2 1.2

(1+”)ln5_1 ).{b2(1+u)—arf (1+M)} (@-111)

P r
M, =————<1+p)In—
" 4= (+u)na+u+a2(1—u)+b2(1+u

Khi ¢c6 momen M, tdc dung trén 1 don vi do dai chu vi bién trong buéng xodn (Hinh 4-44b)

Ta duoc momen u6n ban kinh

b*.M a’
M= b T+pn+ 91— 4-112
’ az(l—u)+b2(l+u){ THT ( M)} ( )

Momen huéng ti€p tuyén.

b*M,

R u){lw_f_j(l_“)}

(4-113)

4.8.4.5. Vat liéu va yéu cau thi cong.

+ Mac bétong khong duogc thiap hon 250, mac chong thdm khong dugc thap hon tri s6 qui
dinh.

+ Cot thép thuong dung cot thép gai, khi can thiét dung thép ¢ 16.

+ Han ché€ ty 1&¢ nuGe cimen nhd hon 0,45 +0,50 khong ché nghiém ngat nhiét do bé tong vao
thung chita, ti€n hanh phan khoanh phan tang.
4.8.5. Tinh toan bién vi bién ngoai tim dinh budng xoan bé tong ¢t thép.

Khi tinh todn dong luc bé mdy can phai biét bi€n vi ding clia tim dinh budng xoén, khi tim
dinh 12 hé thanh ¢6 mat cat bang nhau, bién vi huéng ding vi tri luc tap trung nhu hinh 4-45a.
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2

a
V=8, = Sar (M, +R,.a) (4-114)
ab(, b b(3-b?
trongdo: M,=—|1+—|R, = —| ——
¢ ! 2.1[ zj § 21( I J

Khi mit cit dim bién ddi, tinh todn bién vi diing clia dinh bang, dung phuong phap tich phan
doan, cong thiic sau: xem hinh 4-45b.

m2dx k.Q2.dx N.N.dx

y:%(ﬂ 25y P2l e FXITER j @115

Trong cong thic tich phan:

S6 hang tht nhat bién vi do

momen uon sinh ra, s6 hang tha hai __J_z _____
bién vi do luc cét san sinh, s6 hang I b IIP=1 a i
thtt ba bién vi do luc huéng truc san B/~ A | 5 |
sinh néi chung ty trong chiém tuong ' - | L |
d6i nho (Khoing 20%) c6 thé khong (a) (b)
tinh. Hinh 4-45. So do tinh bién vi thdang ditng khi tam dinh

i ; . buong xoan chiu luc tdp trung.
4.9. TINH TOAN KET CAU a-Mat cit bang nhau b-Mat cit thay déi

ONG HUT
4.9.1. Két cau 6ng hat.

6ng hit 1a bo phan dan nudc ra ctia Turbin, hinh dang bén trong do xudng ché tao xac dinh.
Nhiém vu thiét k€ cht yéu xac dinh do day két cau 16p bé tong, tién hanh phan tich tng suat, bo tri
cot thép, chon mac bé tong va thiét k€ phan khoanh phan tang...

Tram thuy dién loai vira va loai 16n thudng diing 6ng hiit cong, vé mat két cau thudng chia lam
3 doan, doan chdp cut, doan khuyu, doan loe, n6 1a két cau khong gian phic tap hinh thanh gém:
tuong bén, tdm dinh, ban ddy va mo gitta Hinh 4-46.

Béan ddy cua 6ng hit cling 1a tim mong
nha may chinh, khi nén méng 1a khéi dd hoan
chinh va cudng do cing, vé nguyén tic c6 thé
phan thanh 16p bang diy mong, hoac khong cé
ban ddy.

Chiéu day ban ddy thuong tir 0,3 +0,5m,
mat da thay ban ddy can phai phang, ton that
cOt nuGc nho nhat va chong sy mai mon. Doi
v6i nha mdy trén nén dit kém hon, nén ban 0)
day thudng la khéi bétong hoan chinh, chiéu Hinh
day ban ddy 16n hon 2+3 m. Hinh 4-47 thé
hién ban ddy tach ra.

4-46. Thé hién ong hit kiéu cong.

a-Hinh phoi canh, b-Mait cit doc, c-Mit bing
budng xodn.

1-hinh chép cut, 2-doan khuyu, 3-doan loe, 4-tudng
bén, 5-ranh van 6ng huit.
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Hinh 4-47. Mt cat 6ng hit ban day tdach riéng.
1-Tam dinh, 2-Tudng bén, 3-M0 giita, 4-Ban day.
4.9.2.T4i trong va to hap tai trong ong hat.
1-Trong lugng ban than va trong lugng trang thai 16p bé tong bén trén A,.

2-Trong lugng bé tong budng xoin, bé mdy va trong luong t6 mdy truyén xudng va tai trong
tang trén A,.

3-Tai trong bé khung nha may hoac tudng chin nudc truyén xuéng A,

4-ap luc nudc bén ngoai, 6ng hit bom can nudc, ap luc ngoai cua tuong bén, trong lugng trén
tdm dinh va dp luc ddy néi cha ban ddy A,.

5-Phan luc nén A, thong qua tinh todn tim dugc hoac gia dinh so d6 phan luc nén sau dé diéu
chinh lai.

6-ap luc nudc bén trong A, khi van hanh binh thuong, khong xét dong dat.
7-Tai trong dong dat A, khi bom can stra chita 6ng huit, khong xét dong dat.

8-tng suat nhiét Ag, khi 6ng hit ddy nuéc khong xét tng suat nhiét, song thoi ky thi cong can
xem xét, chi y phong chong xudt hién vét nit som.

T6 hop tai trong

+ Hién trang thi cong: A, + A, + A, + A, + A + Ay
+ Hién trang stra chita: A, + A, + A, + A, + A,
4.9.3.Gia dinh tinh toan va phuong phap tinh toan éng hat.

4.9.3.1. Gia dinh tinh toan.

a. Lay 1 don vi chiéu rong két cau tinh theo khung phang, nhung phi tién hanh diéu chinh can
bang luc hudng ding.

b.Khi tinh theo khung phang, khdu do tinh toén ctia thanh thudng ldy trung tam gifta hai mat
cét thanh, c6t thép momen u6n am go6i do khong bo tri theo tri s6 momen uén trung tam géi dd ma
nén 14y theo momen uén & bién hoac bo tri theo momen uén doan thanh yéu.

c. Thudng ty s6 do cao khau do A <35+4,0 nén xem xét anh hudng bién dang luc cit va dic
tinh ti€p diém.

d. Khi ty s6 do cao khiu do A < 2,5 tinh noi Iuc va bo tri c6t thép theo thanh dam sau.

e. Khi ty s6 do cting tuong doi cua thanh trén va do ciing ctia ban ddy gan nhau thi tinh theo
khung trén nén dan hoi.
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f. Khi ban ddy twong d6i day, do cting twong d6i 16n, c6 thé gia dinh khung c6 dinh véi ban
ddy thi tich ra dé tinh todn, ban ddy tinh theo dim trén nén dan hoi.

g. Tinh todn khung trén nén dan hoéi, so d6 phan luc nén méng déi v6i ban ddy cé thé ¢ cac
bién phap xit Iy dudi day.

1-Nén méng 1a d4 ciing, do cing tuong d6i ban ddy nho c6 thé gia dinh gan ding phan luc
phan bé hinh tam giac. Hinh 4-44b

Trong hinh, d¢ rong tai trong phan luc a, = % (Khi B> % )
N A 42 9 W —u V
cuong do tai trong phan luc: g = =
2.a, 2.a,

Trong dé:

g | Kb
AE,.I

b-do rong tinh toan ban day (b=1.0m)

k-hé s6 luc khdng dan héi ctia nén da (T/m?).
E,-moduyn dan hdi bé tong ban ddy (T/m?).
I-momen quén tinh mit cit ban ddy (m*)
L-kh4u do tinh toan (m)

W-hop luc tai trong phan trén (T)

u-hop luc cta ap luc diy néi ban ddy (T)

V-hgp luc ctia phan luc nén méng (T)

I =
[
REANAENRSREARAS ‘

] I CT ] I ||r _|Ir
ST

| i | *

I._".'I.'_" 1"_':_ |'|||_|‘.|_|

i ]

Hinh 4-48. So do gid dinh phdn bo phdn luc ban ddy ong hit
a-Luc phan b6 déu.  b-Luyc phan b6 hinh tam gidc.
2-Khi nén méng yéu, do ciing twong doi ban ddy 16n, c6 thé gia dinh gin diing phan luc phan
b6 déu Hinh 4-48a.
3-Trong trudong hgp nén moéng & gitta hai trudng hop trén thi so d6 phan b phan luc nén thong
qua tinh todn hé khung hoac dam trén nén dan hoéi tim dugc.
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4.9.3.2. Phuong phap tinh toan.

Trong tinh todn thudng chia 2 bo phan dé tinh todn: doan khuyu cong va doan loe ctia 6ng hiit.

1.Tinh todn doan khuvyu cong.

a. Ban ddy doan khuyu cong tinh theo ban ntta hinh tron (Hinh 4-49).
Duéi tac dung cua tai trong phan b déu, do vong ctia ban tron.

_qrt

= 4-116
64D ( )

Yb

Du6i tac dung cua tai trong tap trung, do vong clia ban tron

B P.?
64D

v, 4-117)

trong d6: D = EJ°
8O P )

Trong cong thiic:

g-cudng do tai trong phan bo déu (T/m?);
P-tai trong tap trung (T); r-ban kinh ban tron;
h-chiéu day ban ddy; M -hé s6 possion.

Loi dung diéu kién do vong bing nhau, L e |
tim dugc phan luc: %

2 ﬂ'qlllllllllllllllE '

=q— 4-118
p q4 ( )

A l N
Momen uén hudng ban kinh va huéng - N '

ti€p tuyén c6 thé tra biéu do da lap san tinh Hinh 4-49. Bdn ddy khuyu 6ng hit timh theo
toan bang tim duoc, song momen udn hé toa  pgin nia hinh tron.

do cuc, nén chuyén déi thanh momen udn
trong toa do phang

M, =\M?+M? (4-119)

Nhu vy ta ¢6 mo men uén hoanh d¢ va tung do.

Y

M, =M,.cosa (4-120)
M, =M,.sino (4-121)

trong d6: M,-momen huéng ban kinh dudng tron.
M,-momen huéng tiép tuyé€n duong tron.

1

o=

18
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b. Gia dinh so do phan luc 1a hinh thang dung phuong phdp diam truc giao dé tinh todn (Hinh

4-50).
c. Gia dinh so d6 phén luc 12 khung ddo ngugc dé tinh toan Hinh 4-51.

2.Phuong phap tinh toan doan loe.

a. Khung bén trén va ban ddy tach ra dé
tinh, thuong gia dinh chan khung ngam co6
dinh trén ban ddy, dau tién tinh ndi luc bo
phan khung bén trén, sau d6 dem nodi luc
(M,N) cua chan khung tic dung lén dam day
va tinh toan theo ddm trén nén dan héi Hinh 4-
52.

Y/ /4

7 4

4

[

4

1

74

b. Khi tinh todn khung trén nén dan hoi
thuong dung phuong phédp tiém céan lan luot
hodc phuong phap hiang s6 Hinh 4-53.

LR lpz

o)
~U
«J

c. Luc huéng diing khong can bang gitta

q

khung phang ke doan loe dng hiit, can cif diéu Hinh 4-50. Bdn ddy doan khuyu cong tinh theo

kién can bang t6ng thé , gia dinh phan luc nén ¢, 45 hinh thang
theo huéng dong chdy phan bo duong thing ta
c6 thé tim duoc.

Con hé luc cét vé6i gia dinh 6ng hit thuan theo phuong dong chay 1a céu kién chiu cong ta ¢6

thé tim duoc

Q.S
== 4-122
T (*-122)
hoac
b.r = QS

Tong d6: Q: Luc huéng ding khong can bang.
I: Momen quén tinh mit cat vuong géc vdi dong chay.
S: Dién tich mat cét trén dai tinh todn d6i v6i momen mit cit tring tam truc
b: D6 rong mat cét & dai tinh todn.

1: Téng luc chong cit.

750

O]
N

l 1450
1250 200 [ 1

1650
a) b)

200

Hinh 4-51. Poan khuyu cong tinh theo khung ddo nguoc
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g
A B C
D E F \
777 777 777
P, P, P
7T\M, W M, W INM,

- |

Hinh 4-52. Khung trén ong hiit va ban day tdach ra dé tinh todn.
Luc chong cit ciia mdi khung phang 6ng hiit do luc cat ba bo phan tim dinh, ban ddy va tru

pin hop thanh.

Do Q va I cing mot mat cat nén déu 1 hang s6, quan hé t va % c6 thé lay % =1 do d6

br=S (4-123)

Cho ta so d6 phan b b.t ctia m6i mat cat nhu so d6 hinh 4-54.,

Tim dién tich hinh b.t vi tri twong ing ctia ban d4y, tru pin, tic 1a biét ty 1¢ cdc bo phan luc cat
va chuyén thanh tai trong phan bo déu.
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Sl

Hinh 4-53.
So do tinh todn khung trén nén dan hoi bang phuong phdp hang so.
463,00 b
© (o]
[¢)]
[(e} © [¢e]
o :LL o636 . |1348
3 . 13.68
—| <
M <
o N 12,10
<)
448,56 |
350 650 pod  g50 | 350
2200

Hinh 4-54. So do phdn bé b.t cua mdt cat ong hit.
luc tru pin can ct vao su phan phdi do day céc tru pin thanh luc tap trung.

Khi xem xét anh huéng bién dang Iuc cét va ti€p diém ciing cho thay hinh dang hing s6 khong
giong nhau nhu ky hiéu hinh 4-55.

Cong thic tinh hé s6 anh hudng bién dang.

13

P—— 4-124
s, L2E, IKI (4-124)
AG
13
pP=— 4-125
s, 3E,IKI (4-125)
AG

P’- tinh cho doan khép
Trong doé:
A-Dién tich mat cét thanh; G-moduyn luc cat; G = 0.425Eh.

K-hé s6 luc cat; Mat cat hinh chit nhat K = 1.2
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E-Moduyn dan héi; I-momen qudn tinh mat cat thanh.

B

A
~

b ) | L,

Hinh 4-55. So d6 hoan hang s6 hinh dang ciia thanh

AN

bién dang luc cat va tiép diém ciing
Mait cit thanh bé tong hinh chit nhat: gia thiét h - d6 day mat cit thanh

I-chiéu dai thanh mém; 1,1, chiéu dai doan cing.

1
P NS (4-126)
1+ 2.824(1)
, 1
P NS (4-127)
1+ 0.706(J
N 1,
b0 rong: gia thi€t m = 7 , = I_
S, :%(3P +1+12mP +12m°P) (4-128)
Sae 22(@ +1+12nP +12n2P) (4-129)

hé s6 chuyén ngugc:

3P —1+6(m+n)P +12mnP

Cpag = - (4-130)
3P +1+12mP +12m“P
Con :3P—1+6(m+n)P+122mnP 4-131)
3P +1+12nP +12n“P
momen udn doan ngam cd dinh thuong tinh
tai trong q phan bo toan khau do
F 1 .
M =—qu (4-132)
F_1 o
My, BT l (4-133)

Toan khau do tai trong q phan b6 hinh tam gidc (tri s6 16n nhat tai diu A)

5+P
ML =" g 4-134
AB 120 q ( )
M, =—5‘qu2 (4-135)

120
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Doan dai a tai trong cuc bo phan bd déu (tir ddu A kéo dai)

1(31-2a)+3P(I—a) .

My, =
A8 1212

(4-136)

1(31—2a)+3P(I - a) 2

ME =
b 1212

(4-137)

Do dai doan a tai trong phan bo cuc bo hinh tam gidc (tri s6 16n nhat tai dau A)

_ 51(21-a)+ PO ~15a1 +6a°)

M, = 0T ga (4-138)
_ _ 2 _ 2
yr - 512=a) Pl(lz?)llz 154l + 6a )qm2 @139)

Khi try pin chiu 4p luc nudc phan bo hinh thang tim Momen udn ¢6 thé cong Moémen u6ndau
c0 dinh do tai trong hinh tam gidc va hinh chit nhat san sinh.



