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Thiét ké hé théng cira van cung ddp tran

TOM TAT

Tén d¢ tai: Thiét ké hé thdng ctra van cung dép tran
Sinh vién thuc hién: Nguyén Thanh Théng

S6 thé sinh vién: 101200132

Lép: 20C1B

Lu4n vin ndy nham nghién ctru va thiét ké hé théng ctra van cung dép tran trong nha may
thuy dién, vo1 muc ti€u dam bao van hanh an toan, hi€u qua va phu hop diéu kién thuc té
ta1 Viét Nam. Hé théng cura van la by phan then chot giip diéu tiét luu lugng nudce, giam
thiéu nguy co 1l lut va nang cao hiéu suét van hanh ho chira. Dé thuc hién muc tiéu do, dé
tai 3 dé xudt va phén tich bén phuong an thiét ké khac nhau, tir 46 Iyra chon phwong an tdi
vu 13 ctra van cung diéu khién bang xi lanh thay lyc. Trén co s¢ d6, toi thuc hién cac budc
tinh toan day du tai trong tac dung 1én cira van cung, sir dung phan mém SAP2000 dé mo
hinh hoa, phan tich ndi luc, kiém tra chuyén vi, tmg suat. Hé thong nang ha va diéu khién
thiy lyc ciing duoc tinh toan chi tiét dé dam bao kha ning van hanh 6n dinh va chinh xéc.
Két qua cho thiy ctra van cung c6 két cdu 6n dinh, hé s6 an toan dat yéu cau, noi lyc phan
b6 hop 1y, chuyén vi va tng sut trong gidi han cho phép. Hé thdng diéu khién thuy luc van
hanh linh hoat, hiéu suét cao, dap tng t6t yéu cau dong mo ctra van cung nhanh chéng theo
diéu kién thay Iyc. Thiét ké t6i uu cling gitip giam tai cho hé théng mong, ting tudi tho van
hanh va dé bao tri. Tir goc d6 tng dung thuc tién, két qua nghién ctru khong chi dap tng
yéu cu k¥ thudt ma con mang lai gia tri thuc tién cao, co thé trién khai tai céc cong trinh
thiry dién vira va 16n, dong thoi nang cao nang luc thiét ké co khi thay cong cho nganh cong

nghé ché tao may.
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DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQOC BACH KHOA
KHOA CO KHIi Doc 1ap - Tu do - Hanh phtic

BO MON: CONG NGHE CHE TAO MAY

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Thanh Théng S thé sinh vién: 101200132

Lop: 20C1B Khoa: Co khi Nganh: CN ché tao may

1. Tén dé tai do an: Thiét ké hé thong cira van cung dap tran
2. bé tai thuée dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thuyc hién
3. Cdc s6 liéu va dit liéu ban dau:

- Kich thudce cura van:

+ Chiéu rong: 15 (m)

+ Chiéu cao: 17 (m)

- Chiéu cao ¢t nudc: 15,12 (m)

- Muc nudce dang binh thuong: 97,4 (m)

- Myc nudc chét: 95,4 (m)

- Cao trinh ngudng tran: 82,28 (m)

4. Néi dung cdc phan thuyét minh va tinh todn:

- Gi6i thiéu tong quan vé thuy dién va dap thuy dién

- Xay dyng va lya chon phuong 4n thiét ké ctra van
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- Tinh todn dong luc hoc va két cAu cira van

- Thiét ké hé théng diéu khién cira van

- Véan hanh va bao dudng hé théng ctra van

5. Cdc ban vé, dé thi:

- Cac phuong an thiét ké cira van (1A0)

- Két cau cira van cung (1A0)

- Hé s6 an toan, chuyén vi, ing suét cia két cau cira van cung (1A0)
- Nguyén ly hoat dong cua cira van cung (1A0)

- Ban v& so d6 mach diéu khién xi lanh thity luc (A0)
- Mt bang bd tri ctra van cung (1A0)

- Mt cat tong thé dap tran thuy dién (1A0)

6. Ho tén nguoi huéng dan: TS. Pham Viin Trung
7. Ngay giao nhiém vu dé an: 25/02/2025

8. Ngay hoan thanh do an: 03/06/2025
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Pa Nang, ngay ... thang ... ndm 2025

Truwéong Bo mon Ngudi hwéng din
(Ky, ghi ré ho tén) (Ky, ghi v6 ho tén)
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LOI MO PAU VA CAM ON

Thiét b thuy céng 1a mét linh vuc khong thé thiéu trong nganh Thuy loi. Chung ta biét rang
viéc ngdn chin 1 lut xay ra do mua bo 1 v6 cling quan trong va van dé nay 1a khong thé

thiéu trong nha may thuy dién.

H¢ thong ctra van cung ty dong dong vai tro thi€t yéu trong viéc di€u chinh myuc nude, giam
thiéu nguy co 1l lut va dam bao nguon nudc phuc vu san xuat, sinh hoat. Viéc nghién ctru,
thiét ké h¢ thong cura van cung khong chi giup nang cao hi¢u qua van hanh ma con gop

phan hién dai hoa nganh thay loi Viét Nam.

Xuat phat tir thuc tién do, dé tai “Thiét ké hé thong cira van cung dap tran” dugc thuc
hién v&i muc tiéu nghién ctru, phén tich va dwa ra phuong an thiét ké phu hop vé6i diéu kién
thuc té. Db an nay tap trung vao cac budc tinh toan két cu ctra van, lua chon vat liéu va

van hanh nham dam bao hiéu qua kinh té - k¥ thuat va do an toan cao nhét cho cong trinh.

Trong qua trinh thyuc hién dd 4n, em d3 tham khéo nhiéu tai liéu chuyén nganh va thyuc tién
cong trinh cling 1 ngudn tham khao quan trong, tién hanh phan tich cac phuong an thiét ké
va ap dung cac tiéu chuin k¥ thuat hién hanh. Duéi sy hudng dan tan tinh cta théy TS.
Pham Vin Trung, em d3 c6 co hoi tiép can véi cac kién thirc chuyén sau vé thiét ké cira

van, tir 46 xay dung mot phuong an thiét ké tdi uu, c6 tinh Gng dung cao trong thuc tién.

Em xin gti 161 cam on chan thanh dén thay TS. Pham Vin Trung vi nhitng dong gop quy
bau trong subt qua trinh nghién ctru va thuc hién dé tai. Déng thoi, em cling tran trong
nhimg déng goép ¥ kién dé gitip d6 an hoan thién hon. Mic di em dd nd luc hoan thanh,
nhung chic chan khong thé tranh khoi nhitng thiéu sot. Vi vdy, em mong nhan duoc nhiing

¥ kién dong gop dé tiép tuc hoan thién va nang cao chét lugng nghién ctru.
Sinh vién thuc hién

Nguyén Thanh Thong
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LOI CAM DOAN

Em tén 1a Nguyén Thanh Théng, mi sé sinh vién: 101200132, hién dang 14 sinh vién
16p 20C1B, nganh Cong nghé ché tao may, truong Pai hoc Bach Khoa — Pai hoc Da
Nang.

Em xin cam doan rang d6 4n tot nghiép v6i dé tai "Thiét ké hé thong cira van cung" 1a
két qua tim hiéu, nghién ciru thuc hién dudi sw hudng dan cua thay TS. Pham Vian Trung.
Toan bd nodi dung trong d6 an nay 1a két qua lam viéc trung thuc cia c4 nhan em, khong

str dung trai phép bat ky nodi dung nao tir cic ngudn khac ma khong trich dan hop 18.

Em cam két tudn thu cac quy dinh vé liém chinh hoc thuat va dao dtic nghién ciru trong
qua trinh thuc hién d6 an. Néu phat hién c6 bat ky hanh vi gian 1an hoc thuat nao nhu
gida mao dir liéu hodc vi pham quy dinh vé ban quyén, em xin chiu hoan toan trach nhiém

truéc nha truong va hoi dong danh gia.
Em xin chan thanh cdm on!

Sinh vién thuc hién

Nguyén Thanh Théng
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CHUONG 1: GIOI THIEU TONG QUAN

1.1. Giéi thiéu tong quan vé thiy dién:

1.1.1. Thuy dién:

Thuy dién c6 thé duge xem 13 mot trong nhitng phuwong phép san xuat dién c6 xwa nhat, tan

dung dong nudc chuyén dong dé san xuat dién.

Kha ning san xut ning luong nay phu thudc vao thé tich va d6 cao ma nude chay (ap luc
cta ludng nudc). Xay dung phia sau mot con dap cao, nude co tiém ning tich lity ning
luong 16n. Nang lugng nay bién thanh ning luong co khi khi nude 6 at d6 xudng cira cong
va dap vao canh tuabin. Sy quay vong cua tuabin lam quay nam cham di¢n san sinh ra dong
dién ¢ cac cudn day tinh (nguyén 1y cam tng tir). Cudi cung, dong dién di qua mot may

bién ap dé truyén tai trén cac duong day dién luc.

% Cac thanh phan hang muc cong trinh chinh cia mot nha may thuy dién:
1. Hb chua

Dap chinh

Pap tran

Kénh dan vao ctra nhan nuédc

Ctra nhan nudéc

Puong ham

Tudc-bin thay luc

Thap diéu ap

A S AR U

Puong ong ap luc
10.Kénh xa

11. Tram bién 4p — truyén tai
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Dang mude eaen

K0l S chwds vuiot made an toan

A
! S Tram bién dp

Cura x4 day

Hinh 1.1 Céc thanh phan ctia nha méy thity dién
1.1.2. Uu diém va tic déng tiéu cwe dén moi trwong ciia thiy dién:
- Uu diém:

+ Loi ich 16n nhat ctia thuy dién 1a gia thanh nhién liéu, day 1a mot ngudn niang luong tai
tao dugc: nhitng trdn mua rao lam hoi phuc luong nudc trong ho chua, vi vay khong bao
gi0 so can kiét. Cac nha may thuy dién khong phai chiu canh tang gia cua nhién liéu hoa

thach nhu dau mo, khi thién nhién hay than d4, va khong can phai nhap nhién liéu.

+ Cac nha may thuy dién cling c6 tudi tho 1én hon cac nha may nhiét di€n, mot s6 nha may

thuy dién dang hoat dong hién nay da duoc xay dyng tir 50 dén 100 nam trude.

+ Chi phi nhan cong ciing thap bdi vi cac nha méy nay duoc ty dong hoa cao va cé it ngudi

lam viéc tai chd khi van hanh thong thuong.
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+ Do khong stir dung nhién li¢u hoa thach, cac nha may thuy dién khong phat thai ra cac
chét khi, chat rin gdy 6 nhiém méi trudng, khong phat sinh nhiét, khong thai ra cac khi gay

hiéu tng nha kinh. Do d6, ¢ thé coi day 13 dang ning luong sach.

+ Nhitng ho chira dung tich 16n dugc xay dung cung v6i cac nha may thuy dién sé tich nudce
vao cac thang mua mua dé co thé dung dé phat dién trong mua kho. Nhu vy, thay dién
gitip ddng bang ha luu chdng i v& miia mua va han han vao mua kho; cai thién dong chay

kiét va xdm nhap man.
- Cac tac dong tiéu cwe dén moi truong:

+ Viéc xdy dung cac hd chira 1am mat di mot dién tich 16n dat dai va thong thuong co ca
dat rimg c6 thé 1am thay d6i dong chay vé ca sé luong va chat luong, pha v& sy can bang

cua hé sinh thai xung quanh.

+ Thir nhat, cac nghién ctru di cho thiy ring dap sé ngin can nhitng con duong di cu cua
lodi ca, bién nhitng doan séng nudc chay xiét thanh nhiing cai ao ti dong va gy nguy hiém

cho céac khu vuc ca dé va ap tring.

+ Thir hai, cac tua-bin thudng mé khong lién tuc, co thé quan sat thdy su thay ddi nhanh
chéng va bat thuong cua dong chay lam muc nudce song dang 1én hodc ha xudng rat nhanh,
dic biét 1a vung ha luu ngay sat nha may. Diéu nay c6 thé gay thiét vé ngudi va cta cho

khu vuc dudi chan dap.

+ Do lugng phu sa bi giir lai trong 10ng hd, nudc sau khi ra khoi tude-bin thuong chira rat
it phi sa lam giam do phi nhiéu ddi véi viing dong bang. Ngoai ra, diéu nay ciing viéc thay
d6i luu lugng co thé gy ra tinh trang sat 10 bo song va thay dbi hinh thai long séng, nhat

la ving ctra song. Pay song bi tudt xuodng kéo theo myc nudc ngam doc song xudng thap.

1.1.3. Cac nha may thuy dién tai Viét Nam:

SV thuc hién: Nguyén Thanh Théng GV hudng dan: TS. Pham Vin Trung 3



Thiét ké hé théng cira van cung ddp tran

Theo thong tin dugc dang tai trén website Cuc diéu tiét dién luc, dén cudi nam 2022 ca

nuoc da c6 387 nha may thuy dién 16n va nhd.

Trong 387 nha may thuy dién dang van hanh thi c6 41 nha may thuy dién 16n, vé1 quy mo
cong sudt tir 100 MW trd 1én va 16n nhat 13 nha may Thuy dién Son La, cong suat ldp may

1én dén 2.400MW.

Theo d6 c6 thé ké tén 10 nha may thiary dién 16n nhat Viét Nam bao gdm:
(1) Nha may thuy dién Son La (Son La) - 2.400 MW

(2) Nha may thuy dién Hoa Binh (Hoa Binh) - 1.920 MW
(3) Nha may thuy dién Lai Chau (Lai Chau) - 1.200 MW
(4) Nha may thuy dién Yaly (Pak Lik) - 720 MW

(5) Nha may thuy dién Hudi Quang (Son La) - 520 MW
(6) Nha may thuy dién Ban V€ (Yén Béi) - 320 MW

(7) Nha may thuy dién Ban Chat (Lao Cai) - 300 MW

(8) Nha may thuy dién Song Hinh (Phu Yén) - 280 MW
(9) Nha may thay dién Pa Nhim (Lam Pong) - 240 MW

(10) Nha méy thay dién Thac Mo (Binh Phuéc) - 220 MW

1.2. Gi¢i thiéu nha may thiy dién Krong H’nang:

Du 4n thay dién Krong H’Niang nam trong Quy hoach béc thang thuy dién Séng Ba duoc
B9 Cong nghiép phé duyét tai quyét dinh s6 1470/QD-KHDT ngay 23/6/2003;
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Phé duyét Bao cdo nghién ctru kha thi: tai quyét dinh s6 2840 QP - NLDK duoc B Cong
nghi¢p phé duyét ngay 29/10/2004;

Phé duyét TKKT giai doan 2 - Tong du toan: tai quyét dinh s6 40B/07/QD - HPTV duoc
HDTV phé duyét ngay 18/07/2007;

Cong trinh duoc xay dung tai 2 tinh Pak Lak va Pha Yén;

Nhiém vu chinh: Phat dién cip cho ludi dién quc gia voi cong sudt lip may Nim = 64 MW,
cong suét bao dam p = 90%: Npa = 12,10 MW, dién luong trung binh E, = 247,72 tri¢u
kWh/nam:;

Cép du 4n: nhom A; Cép cong trinh: cap 2.
bia chi: Thon 2/4, Xa Ealy, huyén Song Hinh, tinh Pha Yén

1.2.1. Cdc thong so kj thudt chinh:

Bang 1.1 Cac thong s k¥ thuat chinh

STT Théng sb Pon vi Gia tri
1 Muyc nudc dang binh thuong m +255
2 Muc nudc gia cuong TK, -0,2% m +255,16
3 Muc nudc chét m +242,50
4 Dung tich ho chtra (Wioan bs) 105 m? 171,60
5 Cong suat 1ap may (Nim) MW 64
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6 S6 t6 may t6 2

7 Luu luong 16n nhit qua tuabin m>/s 68
(Qrmax)

8 Cot nude thiét ké (Hr) m 108,10

9 Cong suit bao dam (Nbq) MW 12,10

10 bién lugng trung binh nam (Eo) 10°kWh 247,72

11 Thoi gian sir dung cong suat lap gid 3.871
may (TsaNim)

12 Tong dy toan ty 1.569
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1.2.2. Mt bang tong thé cong trinh nha mdy thiy dién Krong H’Nding:

- - T

Hinh 1.2 Mit bang tong thé cong trinh nha may thiy dién Krong H’Ning
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1.2.2.1. Cong trinh dau méi ho chira:

bap dat: Két cdu déng chét, cao 48,8m, chiéu dai dinh 1068m, mit dap rong 8m két hop
lam dudng giao thong tuyén tranh ngap DT645 va TLI11.

Diép tran xa 1i: Két ciu bé téng ct thép, thao i thiét ké: Qo.sw= 4892 m?/s, 1ii kiém tra
Qo.1% = 6126m>/s, ¢4 4 cira van cung béng thép kich thude BxH=12,00x14,50m, diéu khién
bang xilanh thay Iyc.

1.2.2.2. Céng trinh tuyén ning lwong: Din Quax = 68 m*/s:

Kénh dan vao Ctra nhan nudc: Dan nudce tir hé vao Cura nhan nudc, mat cat hinh thang, day

rong 10m, chiéu dai kénh 400m.

Ctra nhan nude: Két ciu bé tong cbt thép co bd tri ctra van phang kich thudc (5,0x5,0) m?,
diéu khién bang toi dién.
Puong ham ap luc: Vo him biang bé tong cbt thép hodc phun vay bé tong, dudng kinh trong

5m, chiéu dai 1.982m.

Thap diéu ap: Hinh thtc hinh tru tron bang bé tong ¢t thép, chiéu cao thap 54m (phan 16
thién cao 31m c6 dudng kinh trong 11m va phan ngam sau cao 23m cé dudng kinh trong

Sm).

Nha van: La noi dat mot Van ap luc ¢c6 D = 4m tai dau duong 6ng ap luc. Két cdu bé tong

cot thép, xay gach.
Puong 6ng ap luc: Két cdu dng thép, dudng kinh 4m, chiéu dai 307 m.

Nha may thuy dién va kénh xa: Két cAu Nha méy kiéu ho bang bé tong cot thép, dat 2 to
may va cac hé théng thiét b phu. Kénh x4 mat cit hinh thang, chiéu rong day 18m, chiéu

dai 213, nudc sau khi phat dién duoc xa theo kénh vé lai song Krong H’Ning.
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1.2.2.3. Puwong tranh ngdp tuyén PT645 - TL11:

Thay thé 2 doan PT645 va TL 11 bj ngap trong long hd Krong H'ning dé dam bao giao
thong binh thuong trong khu vuc, tong chiéu dai 3.202m.

1.2.2.4. H¢ théng dwong thi cong va thi céng — vin hanh:

Gom 7 tuyén Puong thi cong va 5 tuyén Puong thi cong - van hanh, ngoai ra c6 1 tuyén.

Puong tranh tam dé bao dam giao thong binh thudng khi hd Krong H'Nang chin dong.

1.2.2.5. Tram phdn phoi di¢n ngodi troi:

La noi dat thiét bi may bién ap ting cap dién ap : 10,5/115kV + 2x2,5% kV, cong suét 2 x
38 MVA va cac hé thong thiét bi dién khac.

“
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Hinh 1.3 Tram phén phéi dién ngoai troi
1.3. Cac thiét bi co khi dap tran:
1.3.1. Chikc nang va cdc thanh phén thiét bi:

Thiét bi co khi dap tran co tac dung xa lii va duy tri myc nudc trong hd khong vuot qua
muyc nudc gia cuong.
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Dap tran c6 4 khoang va trang bi cira van chinh va cura van sura chira.

Ctra van chinh dé di€u chinh luu luong x4, ctra van ¢6 thé mé & moi d0 mo theo yéu cau.

Trudc cac van chinh, & dinh dip c6 didt ranh dé dat cura van stra chira.

Cira van stra chita kiéu phang truot dugc dit trong kho van trén dép, gan cac khoang tran.

Khi c6 yéu cau stra chira, cac ctra van nay dugc dua ra va tha vao cac ranh trugce ctira van.

bicu khién hoat dong ctra van stra chira bang cau truc chan dé va str dung dam cap. bé dam
bao di chuyén cau truc chan dé, duong chuyén dong dugc kéo dai theo dap tran dén vung

dat kho van ctra van stra chira.
1.3.2. Hé thong cira van ddp tran:
1.3.2.1. Phan logi cva van:

Ctra van 1 mot loai két cdu dung pho bién trong cic cong trinh thuy loi. Cira van 13 mot
bd phan kha quan trong. Cong trinh dugc khai thac tbt hay x4u, co dat duge muc tiéu thiét

ké hay khong 1a phu thudc vao su van hanh cua ctra van.

Vit liéu ché tao cira van chu yéu 1a thép. Cira van c6 kich thudce nho, c6 thé 1am bang gd,

bé tong cdt thép hay ximang ludi thép.
Theo hinh thic két cau, ctra van thudng c6 2 loai thudng:

- Ctra van phang (hinh 1.2a) 13 loai ¢6 ban miat chan nuéc phang va khi dong mo thi cira

van chuyén dong tinh tién thang.
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- Ctra van hinh cung (hinh 1.2b) c¢6 ban mit chin nude 1a mit tru cong, khi déng mé cira

van chuyén dong quay quanh mét truc ¢b dinh.

Hinh 1.4 Cac loai ctra van

1.3.2.2. Chirc nang:

Bao vé an toan dap trong trudng hop muc nude hd ting cao (do mua 1ii 16n), cira van cung

dugc mo dé x4 1t nham giam ap lyc 1€n dap chinh.

Duy tri myc nudce ho chtra dam bao myuc nude 6n dinh dé dap ing nhu cau phat di¢n, dam

bdo van hanh 6n dinh cua nha may.

Ngin lii lut ha luu, giup kiém soat luong nudc xa ra dé tranh gy ngap lut cho khu vire dan

cu phia ha luu.

Phuc vu gian ti€p cac muc dich khac nhu: cung cap nudc sinh hoat, tudi tiéu ¢ khu vuc ha

[uru.

1.3.2.3. Vai tro:
Béo dam an toan cho dép thuy dién tranh nguy co phéa vd dép do 4p lyc nude qua 16n.

Can bang loi ich kinh t€ va moi truong, gitp kiém soat xa nudc dé vira dam bao phat dién,

vira bdo v¢ mdi trudng sinh thai.

Giam thiéu tac dong ti€u cuc cua mua li dén khu vyuc ha luu.
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1.3.2.4. Tinh ndng:

Ctra van c6 kha ndng m& & nhiéu goc khac nhau, cho phép di€u chinh chinh x4c luu luong

nudc chay qua dap.

Khi d6 mé cia ctra van c6 thé duge kiém soat timg milimét, giup t6i wu hoa hiéu suat xa i
va diéu tiét nudc cho hd chira.

1.4. Tinh hinh va cic huéng nghién ciu chinh trong thiét ké cira van cung:

1.4.1. T6i wu két cdu civa van cung:

1.4.1.1. Lwa chon vit liéu ché tao civa van cung:

Cura van cung thuong dugc ché tao tur cac loai vat liéu c6 dd bén cao, chiu dugc tai trong

16m va chong an mon tot.

Céc két cau phan dong, gbi d& ctra van cung duoc ché tao bang thép cacbon thip hoic ché
tao bang CMCT 38, BMCT 38. Ngoai ra con dugc ché tao bang thép hop kim thap 09G2C,
10G2C.

Céc truc gbi dd, chét gitr, bu 16ng 1ap gbi d& duoc ché tao bang thép cac bon trung binh
hodc ché tao bang CT51, C45. Ngoai ra con dugc ché tao bang thép hop kim, thép khong
gi.

Chi tiét roang kin nudc dugc ché tao bang cao su tim.

Bu long lap roang kin nudc, céc chi tiét dat san tiép xuc véi chi tiét rodng phai che tao bang

thép khong gi 2X13, 3X13.

Céc két cAu thép duoc 1am sach, xir Iy chdng gi va son bao vé phai phu hop véi tiéu chuin
14 TCN 29 - 89 "Son bao vé két cau co khi va thiét bi ctia cong trinh thity cong". Ngoai ra

duoc phép su dung céc vat liéu va cong nghé madi dé chéng an mon kim loai.
1.4.1.2. Téi wu thiét ké hinh hoc cira van cung:

Thiét ké ctra van cung can dam bao:
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- Giam tai trong tac dong: Hinh dang ctra van phai gitip phan bd déu ap luc nude.

- Tang d6 ctng virng két cdu: Gia ¢ gn ting climg, tinh toan do day hop 1y dé t6i wu trong

lwong ma van dam bao d6 bén.

- Giam luc ma sat khi van hanh: Thiét ké hé théng ray dan huéng va bac 16t hiéu qua.
1.4.1.3. Thiét ké hé thong diéu khién civa van cung:

Hién nay, hé thong cira van cung c6 thé sir dung 4 phuong thire diéu khién chinh:
- Hé thong diéu khién déng mo bang ddy mém.

- Hé thong diéu khién bang cap va toi dién.

- Hé thong diéu khién bang xilanh thuy luc.

- Hé thong diéu khién bang vit me — dai 6c.

1.4.1.4. Thir nghiém va kiém dinh an toan hé théng vin hanh:

Ctra van phai chiu lyc nudc 16n trong thot gian dai, d& bi mai vat liéu.

Can thu nghi¢m thuc té hoic mo phong dé kiém tra d6 bén va tudi tho ctra van.
1.5. Pham vi nghién ciru ciia dé tai:

Cac thong s6 duoc liét ké dudi dy s& duge sir dung 1am co so cho cong tac thiét ké:
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Thiét ké hé théng cira van cung ddp tran

Béang 1.2 Cac thong s thiét ké

Cic thong sb S liéu
1. S6 lwong ctra van 4
2. Kich thuéce ctra van Bxh 15x17 (m)
3. Ban kinh cong ctia ctra van 16 (m)
4. Muc nudce dang binh thuong 97.4 (m)
5. Muc nudc chét 95.4 (m)
6. Cao trinh ngudng tran 81.4 (m)
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Thiét ké hé théng cira van cung ddp tran

CHUONG 2: XAY DUNG VA LUA CHON PHUONG AN THIET KE

2.1. Xay dung cac phwong an:

2.1.1. Phwong dn 1: Civa van phing, diéu khién bang mdy toi dién — cdp thép:

A
. 5
V\\ 1 / /
N\ K -7’_“ f

1. Céra van phing

2 Ray dfa hwimg —
3 Ddycap

4 Puly

5Ty

& Tén Wbo

P

Hinh 2.1 Phuong an 1

< K&ét cau chinh:
- Céanh ctra van:
+Hinh dang: Thuong c6 dang hinh chit nhat dé phu hop véi két cdu dap tran.

Vit liéu: Thép C45 hoic thép khong gi dé chiu luc tot va chong dn mon.
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Thiét ké hé théng cira van cung ddp tran

+ Céu tao: Két ciu bao gdm khung chiu luc, tim chin nuée va cac gan ting cing dé dam
béo d6 bén va kha nang chiu tai.

+ B& mit tiép xuc nudc duge phi son chdng dn mon.

- Diéu khién déng mé bang may toi dién — cap thép:

+ Hé thong cap kéo ndi tir dinh cira dén try toi dat trén bo.

+ GOm mét dong co dién gén vo1 hop s6 va hé théng rong roc.

+ Cap thép gitip nang ha ctra van.

+ Toi dién/truc quay gitip kéo hodc tha cap dé mo/dong cira.

+ Hé thdng puly va ray dan hudng gitp ctra van di chuyén 6n dinh theo phuwong thang

dung, dam bao luc kéo déu.

+ Nguyén ly chiu lwc:

Hé thdng chiu luc chu yéu gdom:

- Céanh ctra van chiu ap lyc nudce tir phia thuong luu.

- Cép thép chiu luc kéo cua tai trong cura van va ap lyc nudc tdc dong 1€n van.

- May toi tao ra mo-men xoan dé kéo hodc nha cap, duoc ¢ dinh chic chin dé chiu luc
kéo 16n.

- Hé théng ray din hudng giup cira van chiu tai trong tir 4p luc nudc va tranh rung lic
khi di chuyén.

% Uu, nhwoe diém:

- Uu diém:

CAu tao don gian, dé sira chira, bao tri.

Chi phi thap hon so v&i hé thong thiy luc.

Phu hgp cho ctra van c6 tai trong lon.
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Thiét ké hé théng cira van cung ddp tran

Van hanh linh hoat, c6 thé diéu khién duoc téc do déng/mao cira van.

- Nhuoc diém:

Hé thong cap va toi can bao tri dinh ky dé tranh dn mon va hao mon céap, hong rong roc.
Cép c6 thé bi dut néu khong dugc bao tri dung cach.

Téc d6 dong/mé ctra van phu thudc vao cong suét toi.

Khong pht hop véi ctra van ¢6 hanh trinh dong/mé dai vi luc cing cap co thé bi giam
hodc kho kiém soat.

2.1.2. Phwong an 2: Cira van cung, diéu khién bting toi dién — cap thép:

5

/

/ Chi thich:
4 2 1.Clra van cung
/4 2 Ray ddn huing
3 Daycap
4. Puly
5Ty
6. Torlto
1 7 Cumglixoay

Hinh 2.2 Phuong &n 2
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Thiét ké hé théng cira van cung ddp tran

% Két cAu chinh:
- Canh ctra van:
+Hinh dang: Ctra van c6 dang cung tron dé phu hop véi chuyén dong quay.

Vit liéu: Thép C45 hoic thép hop kim thap, thép khong gi dé chiu luc tét va chong an

Y

mon.

+ CAu tao: TAm thép gia cudng bang cac gan cung doc va ngang dé ting kha ning chiu

luc.

+ Bé& mit tiép xtc nudc duge phi son chdng dn mon.

- Truc quay: La khép ¢ dinh v&i bé tru hai bén dap, chiu toan bd luc tir ctra van.
+ C6 vong bi chiu lyc gitp gidm ma sat khi cira van xoay.

+ Vat liéu: Thép hop kim chiu mai mon.

- Piéu khién bang hé thng toi dién — cap thép:

+ H¢ théng cap kéo ndi tir dinh ctra dén tru toi dit trén bo.

+ GOm mot dong co dién g:fln vo1 hop s6 va hé théng rong roc.

+ Cap thép gitp nang ha ctra van.

+ Toi dién/truc quay giup kéo hodc tha cap dé md/dong cira.

+ Hé thdng puly va ray dan huéng gitp ctra van di chuyén 6n dinh theo phuwong thang

dung, dam bao luc kéo déu.

< Dic diém két cau:

Trong lugng cira cha yéu don vao tru quay, doi hoi mong tru chic chan.
Can puli din hudng va hé thong neo cap dé dam bao luc kéo déu.

B¢ tru va neo chiu luc: Lam bﬁng bé tong cbt thép, chiu tai trong cura van va luc kéo tur

cap.
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Thiét ké hé théng cira van cung ddp tran

% Nguyén ly chiu lyc:

Khi dong, nudc tac dong 1én cira van va truyén luc vé tru quay.

Khi m¢, dong co to1 kéo cap 1én, gitp cira xoay lén.

Khi ha xudng, dong co toi tha cap, ctra van tu dong nho trong luc.

Hé théng chiu luc chu yéu gdom:

- Céanh ctra van chiu 4p lyc nudce tir phia thuong Iuu.

- Cép thép chiu luc kéo cua tai trong cura van va ap lyc nudce tdc dong 1€n van.

- May toi tao ra mo-men xoan dé kéo hodc nha cap, duoc ¢ dinh chéc chin dé chiu luc
kéo 16n.

- Hé thong ray din hudng gitp cira van chiu tai trong tir 4p luc nude va tranh rung lic
khi di chuyén.

% Uu, nhuoe diém:

- Uu diém:

CAu tao don gian, dé sira chira, bao tri.

Chi phi thap hon so voi hé thong thuy luc.

Phu hop cho cua van c6 tai trong 16n.

Van hanh linh hoat, ¢6 thé diéu khién duoc tdc dod doéng/ma ctra van.

- Nhuoc diém:

Hé thdng cap va toi cAn bao tri dinh ky dé tranh dn mon va hao mon cap, hong rong roc.
Cép c6 thé bi dut néu khong duoc bao tri dung cach.

Téc d6 dong/mé ctra van phu thude vao cong suit toi.

Khong phil hgp véi cira van ¢ hanh trinh dong/mé dai vi luc cang cap co thé bi giam

hoac kho kiém soat.
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Thiét ké hé théng cira van cung ddp tran

2.1.3. Phwong dn 3: Civa van phing, diéu khién bang xilanh thiiy lyc:

Chathich:
1. Cira van phang
2. Ray dn hwéng
3. Xilanh thay luc
4.Bé d& xilanh

N

1
2

Hinh 2.3 Phuong 4n 3
% Két cAu chinh:
- Canh ctra van:
+Hinh dang: Thuong c6 dang hinh chit nhat dé phu hop véi két cdu dap tran.
Vit liéu: Thép C45 hoic thép khong gi dé chiu luc tot va chong dn mon.
+ Chu tao: Két cAu bao gém khung chiu lyc, tdm chin nude va céc gan tang cung dé dam
bao d6 bén va kha nang chiu tai.
+ B& mat tiép xtc nudc dugc phii son chdng dn mon.
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Thiét ké hé théng cira van cung ddp tran

- Diéu khién doéng m& bang xilanh thuy luc: Pugce lap dit phia sau cira van theo phuong

thang dimg, két ndi voi hé thong bom dau thay lyc.
+ Vat liéu: Thép hop kim, chong an mon cao.

+ MBOi truong truyén luc 13 chat 10ng duge bom vao xilanh ép 1én piston chuyén dong
trong xilanh. Mot dau cua piston chuyén dong lién két v6i ctra van, do vay cira van ciing

chuyén dong theo.
+ Trong khi lam viéc xilanh thuy luc chuyén dong tinh tién.

- Bé tru do hé théng xilanh thay luc: Pugc lam bﬁng bé tong cot thép, chiu toan bo tai

trong ctra van va ap luc nudc.
¢ Nguyén ly chiu lwc:

Khi bom dau hoat dong, dau thuy luc dugc dua vao xi lanh, tao ra ap luc dé déy hoac

kéo piston, qua do6 tac dong 1én canh cira van.

Luc day hoic kéo cua xi lanh phai dii 16n dé thang cac lyc can gom:
Lyuc nudc tdc dong 1€n ctra van (ap luc thuy tinh va thuy dong).

Ma sat tir hé thong dan hudng, bac 16t.

Trong lugng cua canh ctra van.

Xy lanh thuy lyc phai chiu tai trong 16n tir &p luc nude khi dong/mé, do dé thuong duogce

thiét ké vai ap suat cao va hé théng giam chan dé tranh séc thuy luc.
% Uu, nhwoe diém:
- Uu diém:

bicu khién chinh xac d§ md, kiém soat tot luu lugng nudc, cd thé dong mé ¢ moi tu the

khéc nhau.
Kich thudc nho gon nhung nang duoc luc 16n, phu hop voi cac dép tran c6 quy mo 1on.

D@ diéu khién, d& tu dong hoa, c6 thé van hanh tir xa.
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Thiét ké hé thong cira van cung ddp tran

- Nhuoc diém:

Chi phi dau tu cao do can hé thdng thiy luc.

Doi hdi can bd van hanh, quan 1y ¢ trinh do.

Doi héi chinh xéac trong qua trinh ché tao, 1ap rap.

Cén béo tri dinh ky dé tranh ro ri dau va hong hoc xi lanh.

2.1.4. Phwong dn 4: Cira van cung, diéu khién bang xilanh thiiy lwc:

//
$ Chu thich:
1. Ctra van cung
2.Ray dén hwéng
3. Xilanh thay luc
4. Cum gbi xoay
/1 3
A 4
ol -
7
&,
4 /
i
%, " 7
7 ).. s A A LA :
Hinh 2.4 Phuong 4n 4
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Thiét ké hé théng cira van cung ddp tran

% K&ét cAu chinh:

- Canh ctra van:

+Hinh dang: Ctra van c6 dang cung tron dé phu hop véi chuyén dong quay.
Vit liéu: Thép C45 hoic thép khong gi dé chiu luc tdt va chdng dn mon.

+ CAu tao: TAm thép gia cudng bang cac gan cung doc va ngang dé ting kha nang chiu

luc.

+ B& mit tiép xuc nudc duge phi son chdng dn mon.

- Truc quay: La khép ¢ dinh v&i bé tru hai bén dap, chiu toan bd luc tir ctra van.
+ C6 vong bi chiu luc giup gidm ma sat khi ctra van xoay.

+ Vat liéu: Thép hop kim chiu mai mon.

- biéu khién bang xi lanh thuy lyc: Pugc lap dit phia sau cira van, két ndi vdi hé thong

bom dau thay lyc.
+ Vat liéu: Thép hop kim, chong an mon cao.

+ Moi trudng truyén luc 14 chét 1ong duoc bom vao xilanh ép 1én piston chuyén dong
trong xilanh. Mot dau cua piston chuyén dong lién két v6i cira van, do vay cira van ciing

chuyén dong theo.
+ Trong khi 1am viéc xilanh thuy luc thuc hién 2 chuyén dong: tinh tién va quay.

+ Xilanh thay luc c6 thé lép dat & moi tu thé khac nhau: déy, kéo, nang, ha. Lam viéc ca

2 chiéu rét linh hoat.

- Bé tru va hé théng neo: Pugc lam bang bé tong ¢t thép, chiu toan b tai trong cira van

va ap luc nudc.

% Nguyén ly chiu luec:

Khi dong cira, toan bd lyc nude tic dong 1én cira s& truyén vé tru quay va bé dd.
Khi mé cira, xi lanh thuy luc tao ra luc day giup ctra van xoay 1én.
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Thiét ké hé théng cira van cung ddp tran

Khi can ha cira, hé théng thuy luc s€ diéu tiét ap suét dau dé ctra tu ha Xuéng theo trong

luc.

Khi xy lanh thuy lyc hoat dong, n6 tao ra lyc déy hodc kéo tac dong lén ctra van, lam

cura xoay quanh ban Ié.

Luc nudce tac dong 1én mdt ctra van dugc truyén qua truc ban 1é va hé théng khung két

cau, dam bao cura khong bi bién dang.

Xy lanh thuy lyc phai chiu tai trong 16n tur &p luc nude khi dong/mé, do dé thuong dugce

thiét ké vi ap suat cao va hé théng giam chan dé tranh séc thuy luc.
% U, nhuoc diém:
- Uu diém:

bicu khién chinh xac d§ md, kiém soat tot luu lugng nudc, c6 thé dong mé ¢ moi tu theé

khéc nhau.

Kich thudc nho gon nhung nang duoc luc 16n, phu hop véi cac dép tran ¢ quy mo 16n.
D@ diéu khién, d& tu dong hoa, c6 thé van hanh tir xa.

- Nhuoc diém:

Chi phi dau tu cao do can hé théng thuy lyc.

Do1 hoi can bd van hanh, quan 1y ¢6 trinh do.

Doi hoi chinh x4c trong qua trinh ché tao, lap rap.

Can bao tri dinh ky dé tranh ro ri dau va hong héc xi lanh.

2.2. Phin tich va lya chon phuwong 4n thiét ké hé thong cira van:

Tur 4 phuong &n néu trén, ta phan tich nhu sau:

- Phuong 4n 1: Cira van phang, diéu khién bang may toi dién — cap thép:

+ Cau tao don gian, chi phi thap, phii hop véi ctra van tai trong 16m.
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Thiét ké hé théng cira van cung ddp tran

+ Hé thong cap d& bi an mon, yéu ciu béao tri dinh ky, khong phu hop véi hanh trinh
dong/ma dai.

- Phuong an 2: Ctra van cung, diéu khién bing may toi dién — cap thép:

+ Két ciu viing chic, phi hop voi dap c6 d6 mo rong, chiu tai tot.

+ Cén hé théng mong try vitng chic, cap co thé bi hao mon, dut néu khong bao tri tot.

- Phuong 4n 3: Cira van phang, diéu khién bang xilanh thuy lyc:

+ Piéu khién chinh xac, d& tw dong hoa, van hanh linh hoat, kiém soat luu luwong tét.

+ Chi phi dau tu cao, yéu cau trinh d6 van hanh va bao tri ki thuat cao.

- Phuong an 4: Cira van cung, diéu khién bang xilanh thuy luc:

+ Tan dung duoc loi thé cua cira van cung, van hanh chinh xéc, dé tu dong hoa, phu hop
v6i dép tran 16n.

+ Chi phi dau tu cao, yéu cau trinh d6 k¥ thuat cao dé béo tri va van hanh.

Tir 4 phuong an dé xuat o trén, theo phan tich thi phwong 4an 4 “Cira van cung, diéu

khién bang xi lanh thity lwre” dugc lya chon 1a phuong 4n t6i wu nhét.

Giai thich 1y do lya chon phuong an 4:

- Canh ctra van: C6 dang cung tron, gitp phan bd lyc nudce tét hon so véi cira phang.
- Truc quay: Chiu toan b tai trong chinh, gitip giam ap luc 1én hé thong diéu khién.

Hé théng cap kéo phai chiu toan bo tai trong cira van dan dén dé bi moi, hao mon theo
thoi gian, con hé thong xilanh thiy luc chi 1am viéc khi can md/déng cira, giam ap luc

l1én cac bd phan khac.

- Piéu khién chinh x4c va linh hoat: Hé théng xi lanh thuy luc c6 thé diéu khién chinh
xac gbc mé cua clra van va c6 thé dé dang dong, mé cira mot cach nhanh chong dé dap

g diéu kién thay doi ciia dong chay.
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Thiét ké hé théng cira van cung ddp tran

- B0 tin cdy va hi¢u suét cao: Thuy luc cung cép luc manh va dn dinh, gitp ctra van hanh
muot ma, khong phu thudc vao trong luc, giap kiém soat muc nude hiéu qua hon, hoat
dong 6n dinh ngay ca khi tai trong nude 16n.

- Phu hop véi dap tran quy md trung binh dén 16n: Di v6i cac dap tran 16n, tai trong
nude tac dong 1én ctra van rat 16n, can hé théng diéu khién manh va 6n dinh, phu hop
v6i cac du 4n yéu cau kiém soat dong chay chinh xac dé diéu tiét 1a.

- [t bao tri hon so véi hé thong diéu khién bang toi dién — cap thép: Hé thong thiy luc co
thiét ké kin, it bi mai mon hon. Mic du can bao tri dinh ky, nhung cac by phan nhu xi
lanh, bom dau, va 6ng dan c6 thé duoc thay thé dé dang.

- Du chi phi d4u tu ban dau cao hon, nhung hiéu suat van hanh, tudi tho dai giup giam

chi phi van hanh va bao tri lau dai.
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CHUONG 3: TINH TOAN THIET KE CUA VAN CUNG

Qua trinh tinh toan thiét ké dya trén “TCVN 8299:2009 — Cong trinh thuy lgi — Yéu cau
k¥ thuat trong thiét ké ctra van, khe van bang thép”.

TCVN 8299 : 2009 do Trung tdm Khoa hoc va Trién khai k¥ thuat thuy lgi thudc truong
bai hoc Thuy lgi bién soan, B0 Nong nghi¢p va Phat trién nong thon dé nghi, Téng cuc

Tiéu chuin Po luong Chét lugng tham dinh, Bo Khoa hoc va Cong ngh¢ cong bo.

Tiéu chuan nay quy dinh cac yéu cau k¥ thuat co ban vé thiét ké, ché tao d6i véi cac loai
ctra van va khe van bang thép ap dung trong cac cong trinh thuy loi, thity dién, giao thong,
cai tao moi trudong.

Ngoai nhitng diéu quy dinh trong tiéu chuan nay, khi thiét ké cac loai cira van, khe van bang
thép con phai tuan theo nhiing quy dinh trong cac tiéu chuan c6 lién quan khac.

3.1. Yéu cau k¥ thuat khi thiét ké:

3.1.1. Yéu cau ky thuit chung:

Phai c6 giai phap bao vé chong dn mon cho thép. Khong dugc ting bé day cua thép can va

thép 6ng v6i muyc dich dé phong dn mon kim loai.

Khi tinh todn thiét ké can phai ddm bao cac yéu cau vé tiét ki€ém kim loai, vé lya chon so
do toi1 wu cua cong trinh va tiét di€n cua cac cau kién trén co s¢ kinh té€ — k¥ thuat, phai

dung cac thép can dinh hinh va nhimg mac thép c6 hiéu qua kinh té.

So d6 tinh toan va nhing gia thiét tinh todn co ban phai thé hién dugc dicu kién lam viéc

thuc té cua ctra van.

Tri s6 Gng suét 1on nhit cua két cAu khi tinh toan khong duoc vuot qua 5 % tng suit cho

phép cua vat li¢u.
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Thiét ké hé théng cira van cung ddp tran

Tinh toan thiét ké cac cdu kién cira van duoc thyc hién theo phuong phap tng suét cho
phép.

3.1.2. Yéu cdu ky thudt vé bo tri két cdu civa van cung:

Ty s giita ban kinh cong voi chidu cao ciia ban mit 1iy theo quy dinh sau:
- Kiéu van trén mat: tir 1,0 - 1.5;

- Kiéu van duéi sau: tir 1,1 - 2,2.

Phai bo tri ¢61 d& ctra van cung nam & phia trén myc nude dé tranh beo rac va dap vao cura

van.
- Ctra van cung trén mat dap tran: vi tri c61 quay c6 thé bo tri phia trén ngudng day cura van,

1 43
tr—Hdén -H;

2 4
) A « s A a1 A1 A , A ~ ; , \ 2 £

- Ctra van cung trén mat: vi tri co1 do c6 thé bo tri phia trén ngudng day ctra van tur 3 H dén
H;

- Ctra van cung dudi sau, vi tri co1 quay co6 thé bo tri phia trén ngudng day cura van 16n hon

1,1 H.
CHU THICH: H 1a chiéu cao cira van

Puong tdm quay ctiia mit ton bung tring véi truc quay cira; truong hop can thiét cho phép

ha thap tdm tryc quay cira xuéng tir 50 mm dén 100 mm so v6i duong tAm mit ton bung.

Cin ct ty sb giita chiéu rong B v6i chiéu cao ctra van H dé b6 tri két cdu dam chinh ngang
hoic dam doc. Khi H twong d6i 16n thich hop véi kiéu dam chinh ngang; khi H tuong d6i
bé thi dung kiéu dam chinh doc.
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Cang d& cira van cung duoc ndi cimg voi dam chinh ngang. Cang d& xién ndi véi dam
chinh ngang bang bu 16ng va phai c¢6 tim chdng cit. Hai mit dau cua tim ndi voi mit tAm
chéng cat phai duoc tiép xuc tot. Can xét dén tinh lap 1an gilta cac dam ghép, khong dong
nude va d& ché tao. Khi dung dam hop kiéu hé va hop kin, can bd tri két ciu dugc dbi xtng,

bao dam ctra van dong m¢ dugc on dinh.

Cira van ¢ nhiéu khung chinh phai thiét ké cac khung chinh chiu lyc nhu nhau.

3.1.3. Yéu cdu ky thudt vé tinh todn két cdu cira van:

Tinh toan két cau ctira van phai cdn ctr vao to hop tai trong bat lgi nhat va di€u kién cu thé
cong trinh c6 thé phat sinh dé€ tinh toan, kiém tra d0 bén, d ciing va tinh 6n dinh cia ctra

van.

Khi dam chinh, dam phu dugc han chat véi ban mat thi phai xét ban mat cung tham gia

chiu luc.

Can tién hanh ki€ém tra (rng suat udn va ing suat cat doi véi cac ket cau chiu tai va cau kién
lién két ctia ctra van. D61 véi hé dam doc va ban mat cia van cung c6 thé bé qua anh hudng

ctia ban kinh cong, tinh toan kiém tra theo diéu kién dam thang va ban mit phang.

Do vong tinh toan khong duoc vuot qua cac tri s6 cho phép. Do vdng f cho phép cua cira

van khi [am viéc quy dinh nhu sau:

- Dam chinh cua ctra van duéi sau: £ < 1/1000;

- Dam chinh cua ctra van trén mat, lam viéc trong dong chay: £<1/600 ;
- Ctra chinh chiu tai trong tinh va cac cira sy ¢b: £< 1/500;

- Cac bo phéan phu cta 6 dam: f < 1/250;

D0 manh cua cau kién ctra van khong dugc nhé hon céc tri s6 cho phép. D6 manh cho phép

cua cau kién quy dinh nhu sau:
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- Pi voi cau kién chiu nén:
+ CAu kién chinh: 120;

+ Chu kién phu: 150;

+ Cau kién lién két: 200.

- Pi voi cau kién chiu kéo:
+ Céu kién chinh: 200;

+ Céu kién phu: 250;

+ Céu kién lién két: 350.

Do day thép tam hodc mat cat thép hinh cua céu kién chiu tai cua ctra van khong nhé hon

cac gia tri sau:

- Thép tAm 6 mm;

- Thép goc déu canh: L 50 mm x 40 mm x 6 mm ;

- Thép goc khong déu canh: L 63 mm x 40 mm x 6 mm;
-Thépchir I: T 12,

- Thép chix U: U 8.

Dbi véi cira van loai nho co bé rong dudi 1,0 m thi 6 day khong bi han ché.

3.1.4. Yéu cdu ky thudt vé thiét ké chi tiét mdy:

Thiét ké cau kién dic nén cht y tinh cong nghé duc va phu hop yéu cau vé két cau duc va

phu hop quy dinh hién hanh.
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Can tién hanh ma crom do61 véi truc cia banh xe, khép dd, tai treo va cac bién phap chong
an mon tuy theo diéu kién lam vi¢c cu thé. Céc chi tiét lam vi¢c dudi nudc nhu truc, bu
long va € cu, hodc cac chi tiét luén phai thao 1ap cling can xur ly chong an mon, hodc dung

vat liéu chdng gi.

Tryc va bac truc cua banh xe, khdp do can dugc boi tron tot. Cac bo phan cd dinh trén truc
can c¢0 10 tra dau, ranh dau va nat dau. Ranh dau bo tri phia khong chiu nén. O lan hoac
trugt lam viéc trong nude lan nhiéu bun cat, ngoai viéc boi tron cling can bo phan lam kin

va ¢6 18 xa dau. Thiét bi bdi tron can thuan lgi cho viée tra dau.
3.2. Co sé' ly thuyét:

3.2.1. Chon vit li¢u va vrng suit cho phép:

3.2.1.1. Vit liéu cira van:

Céc b phan ctia két ciu dung thép xay dung kim loai bao gdm tAm truot ciia vat chan nudc

day phai dung thép khong gi dé chéng an mon.

Bang 3.1 Vatli¢u ché tao ctra van

STT B0 phan Chon vat liéu

1 Ban mat, dam, dam d& gbi ban 18, | Thép ASTM A36 hoic ASTM
khung nang, tim phu, khung bién. AS572, thép CT38

2 Truc gbi ban 1& Thép rén ASTM A705, loai 630,
thép duc ASTM A27 hoic A148

3 Bac (6ng 16t truc) gdi ban 1& Pong nhom ASTM B148, dong
mangan ASTM B22
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4 B6 phan dong cua gbi ban 18 Thép dac ASTM A27, thép rén
ASTM A668

5 B6 phén cb dinh cua gdi ban 1& Thép duc ASTM A27, thép két
ciu han

6 Tam lam vat chin nudc va bu long Thép khong gi 304

7 Day kéo Thép khong gi 308
8 Tam gitr vat chan nudc chit J Thép khong gi 410
9 Thép neo kéo trude Thép ASTM A772
10 | Thép gia cudng Thép ASTM A515 cap 60

3.2.1.2. Vit liéu gioang kin nwoc:

B9 phan 1am kin nudc cé tac dung khong cho nude chdy qua cura van va ngudng ciing nhu
2 bén ctra van, giam dugc cac chan dong khi dong mé, do vay ta chon bd phan lam kin

nuéc 1a cao su mém dang tAm va dang chit P ¢6 cac tinh chat co li nhu sau:
- Do bén kéo dit: 180 kg/cm?
- Do gian dai tuong ddi: 70/500
- BJ cting: 60 Shore
- Do dan hoi: 40 — 60%
- Surc khang ran nt: 70 kg/cm?
3.2.1.3. Vit li¢u by phdn khdc:
Bu 16ng dung thép 45 hodc thép CT51,thép khong gi.
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3.2.3. Co s6 Iy thuyét xdc dinh dp lwc nwéc tic dpng lén civa van:
Tai trong tinh toan bao gém:

- Ap lyc thiy tinh (16n nhét), thity dong;

- Trong luong ban than;

- Ap luc gio;

- Lyc ma sat va lyc day Ac-si-met.

3.3. Tinh ton thiét ké h¢ thong cira van cung:

3.3.1. Céc théng sé ban diu:

Bang 3.2 Cac thong s6 ban dau

Théng s6 S lidu
Chiéu cao cot nuée thugng luu H¢= 15,12 (m)
Nhip tai trong ctra van Li=15 (m)
Ban kinh cong ban mat ctra van R=16 (m)
Khoang cach tir day dén tdm quay h{=9 (m)

3.3.2. Tai trong tac dung lén cwra van:

Tai trong chu y€u tdc dung 1én ctra van gom c6 trong lugng ban than ctra van va ap luc

nuadc.

Ap lyc thuy tinh tac dung 1én ctra van:
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Ta c6 so do &p lyc nudce 1én clra van trén mat nhu sau:

H|=15.12

Hinh 3.1 So d6 ap luc nudce 1én cira van

Theo “cong thue 17.3, trang 4237 [3], ta co:

- Thanh phan nam ngang ctia ap luc nude 1én cira van trén mat:
1 2
Png = Ey. Ht 'Lt

Trong do:
y : Trong lugng riéng ctia nude, y = 9,81 (kN/m?);
H, : Chiéu cao cot nude thuong luu, (m);
L. : Nhip tai trong cua ctra van, (m).

Ta co:

P =1y HZ. L =l 9,81.15,12%.15 = 16820,304 (kN)
ng 2 Mg Lo 2 ) . ) . )

Theo “cong thic 17.4, trang 424 [3], ta co:

- Thanh phan dimg cta &p luc nudc 1€n cira van trén mat:
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1 1
Py = Ey.RZ. Le(@ + 2sing,cos@, — 5 (sin2¢, + sin2¢,))

Trong do:
y : Trong luong riéng cua nude, y = 9,81 (kN/m?);
R : Ban kinh ban mat, (m);

L; : Nhip tai trong ctia ctra van, (m);

@, : goc hop boi duong nam ngang di qua tim ban mit va ban kinh ban mat di qua mép

muc nudc thuong luu;

@, : gbc hop boi duong nam ngang di qua tim ban mat va ban kinh ban mat di qua mép

day ctra van;

@ = @, + @, (radian).

Ta co:

e (¢, = arcsin (Ht_ht) = arcsin (15'12_9) = 22,489 (do)

R
) = arcsin (%) = 34,229 (d0)

o | &

* (¢, = arcsin(
e o=@+ ¢, =22489 + 34,229 = 769,776 (d6) = 0,99 (rad)
o P;= %y. R%.L, (go — 2sing@ cos@, + % (sin2¢, — sin2<p2)>
= % 9,81.162. 15. (0,99 — 2 sin(22,489) cos(34,229) +
- (sin (2.22,489) — sin (2.34,229))) = 4630,34 (kN)

Theo “cong thue 17.1, trang 4237 [3], ta co:

- Tong ap luc nudc tac dung 1én cura van cung;:
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P= |P%+ P; = \/16820,3042 + 4630,34? = 17445,993 (kN)

Theo “cong thure 17.2, trang 4237 [3], ta co:

- Phuong cua hop luc P di qua tAm ban mat va hop v6i duong nim ngang mét goc:

P4 4630,34
Y = arctg— = arctg (

" ) = 15,391 (d8) = 0,269 (radi
Pry 16820,304) (d0) (radian)

3.4. Gi6i thiéu két cau hé khung cira van cung:

3.4.1. Ciu tao chung civa van cung:

Ctra van c6 hai bo phan chinh 1a bd phan dong va bd phan ¢ dinh. BO phan dong cua cura
van gdm céc cau kién sau:

- Ban mat truc tiép d& ap luc nudc va chuyén tai trong 1én 6 dam.

- O dam duoc tao bsi cac dam phu ding va doc, c6 tac dung do ban mat va chuyén tai
trong 1én dam dung.

- Dam dtng d& tai trong tir 6 dAm va chuyén tai trong 1én dam chinh.

- Khung chinh hop boi dam chinh va chan van, d& toan bd ap luc nudce tac dung vao cua
van, roi chuyén 1én bd phan ¢ dinh cua cong trinh qua géi ban 1&. Cac chan khung chinh
thuong dugc lién két voi nhau thanh hé gian dé ting do 6n dinh ctia chan khung chinh, bo
phén nay goi la cang van. Thong thuong, cang van dung loai méanh, véi ctra van nho thuong

dung loai cang thang, vi ctra van 16n dung kiéu cang xién.
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a) Dim chinh Vitri dim dimg b) /%t%m;m
N g

R G

Déam chinh
Chin théng

Chén xién

Hinh 3.2 Cang van chan thing va chan xién
- Gian chiu trong lugng dét ¢ phia sau dam chinh, chiu trong lugng ban than van va cac tai
trong thang dimg khac, chuyén céc tai trong nay 1én dam dting & hai bén cira van, thong

qua cang van chuyén 1€n goi ban I€.

- Cang van dugc tao boi cadc nhanh cia chan khung chinh, n6 ¢6 tac dung lién két cac chan
khung chinh, chuyén ap luc nuée va trong luong ban than van qua gbi ban 18 vao bo phan
¢d dinh cta cong trinh. Néu dung khung chinh kiéu cong xon, thi dim dung bién 1a hai bo
phan tach roi nhau. Khi cang van dit sat ddu van, dam dtng bién va cang van ciing nam

trong mot miat phang thi c6 thé két hop thanh mot két cau.

B6 phén cd dinh 14 cac bo phan gan lién vao bé tong dé ddn hudng, lam mit tya giodng kin
nuée, lam dudng ray cho ctra van hoat dong va truyén luc tac dong 1én ctra vao bé tong.

DPong thoi cling o tic dung bao vé cac gd bé tong va hd trg cac bo phan bit kin.

Céc chi tiét bit kin nuéc gilta bd phan chinh va bo phan ¢ dinh cua ctra van goi la gioang

kin nudc. Thong thuong giodng kin nude lam bang tam cao su dugc vit chat vao ban mat.

3.4.2. Tam thép bung:

Céc tAm thép bung cta clra van cung dugc ché tao tir tim mat cong va lién két bang céac
mdi han. TAm thép nén c6 do day t6i thiéu 8mm, trir cac cira van trén mat nho, tim co thé
dugc sir dung voi chiéu day 6,5mm. Tam thép bung véi do day khac nhau duoc sir dung &
clra van c6 chiéu cao 16n, cac tAm day ndm & phan thap hon, noi ma ap luc nude 16n. Cac
tdm mong hon nam phia trén, tim day hon 18mm it khi duoc str dung trong cac ctra dép

tran.
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Pé ché tao va van chuyén, tAm ban mit cira cung thuong dugc chia lam cac phan doan theo
chiéu ngang. Chiéu dai cung cic phan doan khac nhau véi kich thuéce 16n nhit co thé dé
giam $6 lugng mdi han. Han ndi ban mit va dam phu doc cac phan doan dugc thyc hién tai
cong trinh khi lip dit. Nho c6 diéu kién thuan loi d& kiém tra va bao dudng dinh ky nén

trong cira dap tran khong can phai tinh thém do day thép bung dé chong gi.
3.4.3. Cdc dam chinh va dam phu:

Cu thé cac kich thudc va phuong 4n bd tri & ddy 1 phai 1am sao cho tit ca cac dam déu
phai chiu nhitng ap luc nudc truyén vao. Cach tinh va chon hinh thuc tiét dién duoc tinh

toan chi tiét cy thé trong phan tinh chon tiét dién mat cit ngang cac dam.

Két cau cang van lam hai nhanh bao gom nhanh trén va nhanh du6i mdi nhanh duoc noi
truc tiép vao dam chinh dé dod tai trong ap luc nude truyén tir ban méit té1 dam chinh, va
qua dé cac nhanh cang van truyén 4p luc nudc to1 gdi quay phan do toan bd ap luc truyén

to1.

Duya vao di€u kién lam viéc cua cura van, ap lyc nudce tac dung 1én cura s€ tdng dan tur trén
xuong dudi, vi vdy can phan bo cac dam phu ngang mdt cach hop 1y theo cach xac dinh vi
tri dam ngang cua ctra van phang, dua vao do ta xay dung duogc vi tri ciia cac dam ngang

doi véi cua van cung.
3.4.4. Lwa chon két cdu khung chinh cvra van:

Khung chinh duoc chia thanh cac loai sau: chin thang va cing (hinh 3.2a), chin thing va

manh (hinh 3.2b), chan xién va manh (hinh 3.2c¢).
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f \
Hinh 3.3 Mot s6 loai khung chinh ctra van

Ta lya chon két cau cho khung chinh ctra van: chan xién va manh.

- Ctra van chan cting c6 lyc x6 ngang 16n, lam gidm dugc moémen uon trong dam, nhung
momen uodn trong chan lai 16n, dong thoi khi ctra van chuyén dong c6 lyc ma sat & mat bén
cua goi ban I€. Ctra van chan manh dugc dung pho bién nhat, trong truong hop nay do cliing

cua chan nhd hon dg cting ctia dam vi vdy anh hudng cua luc ngang c6 thé bd qua.
- Ctra van chan xién c¢6 mot so6 uu diém sau:

+ Giam dugc mémen udn trong dam chinh, do d6 dam chinh sé nhé. Khi nhip van duéi

12m va cot dudi 5m co thé dung thép dinh hinh lam dam chinh.

+ Chiéu cao dam chinh giam, nén két ciu gian ngang co thé nho, trong luong giam, do d6

Iuc kéo can thiét cia may dong mé ciing giam.

- Ctra van chan xién ciling c6 nhuoc diém nhu sau:

+ Céu tao gdi ban 18 va ciu tao mdi ndi gitta dam chinh véi chan van kha phire tap.
+ Lam ting ndi luc trong chin van, ddng thoi chiéu dai ctia chin van ciing 1on.

+ Khi cé nudc tran qua dinh van khong nén st dung.
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3.5. Tinh toan két ciu hé thong cira van:

Trong thiét ké két cau ctra van cung, viéc dam bao do bén, dd 6n dinh va kha nang chiu tai

cua két cau la yéu t6 quan trong hang dau.

Dé dat duoc diéu nay thi ta thudng sir dung cac phan mém phan tich két cu hién dai nhu
SAP2000. Vi kha ning mo phong chinh xac két ciu dudi tac dong cia tai trong nudc. Bén
canh d6, SAP2000 gitp t6i uu hoa thiét ké, kiém tra do an toan va ning cao hiéu qua thi

cong.
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Hinh 3.4 Két cAu ctra van hai khung chinh cang xién

3.5.1. Gidi thiéu phian mém SAP2000:

3.5.1.1. Tong quan vé phin mém:

Hon 3 thap ky qua ké tir khi ra doi, chuong trinh phan tich két cAu SAP di lién tuc phat
trién, hoan thién va duoc st dung rdng rai trong linh vyc co hoc két cau va két cdu cong

trinh.

Phan mém SAP (Structural Analysis Program) duoc bat dau tir cac két qua nghién ctru
phuong phap sé va phuong phap phan tir hitu han trong tinh toan co hoc, ngudi dit nén

mong 1a Gido su Edward L.Wilson (University Avenue Berkeley, California, USA).
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Niam 1970, gido su cung cac cong su chinh thitc cho ra doi phién ban dau tién ctiia SAP.
Trong nhitng nim tiép theo, nhitng nghién ctru va phat trién sau hon vé phuong phap phan
tir hiru han va cac phuong phép tinh toan sb da tao diéu kién cho cac phién ban tiép theo
cua SAP ra doi: SOLIDSAP, SAP3, SAP IV, SAP80, SAP90. SAP 80 dugc nang cép va
hoan thién vao cudi nhirng nam 1980, n6 dugc coi la mdc danh du sy xuét hién phén mém

tinh toan két cdu c6 tinh thuong mai dau tién ciia SAP.

Phan mém nay duoc tiép tuc phat trién boi cong ty Computer and Structure Inc (CSI). Vao
nam 1992, CSI cho ra doi phién ban tiép theo 1a SAP 90, hién nay van con duoc st dung

rat rong rai.

SAP 2000 1a mot budc dot pha ciia ho phan mém SAP, ma theo CSI tuyén bd SAP 2000 1a
cong ngh¢ ngay nay cho twong lai (Technology Today For Future ). SAP 2000 da tich hop
cac chirc nang phan tich két ciu bang phuong phap phan tir hitu han va chirc ning thiét ké
két cAu thanh mot. Ngoai kha nang phan tich cac bai toan thuong gip cua két cdu cong
trinh, SAP 2000 d4 bo sung thém cac loai phan tir mau va tinh nang phan tich két cdu phi

tuyén.

Giao dién ctia SAP 2000 véi toan bo qua trinh tir xy dung md hinh két c4u, thyc hién tinh
toan va biéu dién két qiia déu c6 giao dién dd hoa tryc quan. Thu vién mau (Template) cung
cap mot s6 dang két cAu thong dung nhat, tir day ta c6 thé dé dang stra doi dé co duogc két

cau nhu mong muon.

Trai qua hon 30 nam kiém nghiém phan tich két cau thuc té va khong ngimng doi méi cho
phu hop véi su phat trién ciia phuong phap phan tir hitu han, hién nay da phat trién dén
phién ban SAP2000 V26.2.0.
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Hinh 3.5 Giao dién phan mém SAP2000 V25.1.0
Phan mém SAP2000 c6 nhiéu wu diém:

- Giao dién dd hoa than thién giup mo hinh héa don gian va nhanh chong. Phan tir da dang:

thanh, neo, tam, vo, khoi...

- Nhiéu Iya chon cho phan tich két cau nhu: tuyén tinh — tinh, tuyén tinh — dong, phi tuyén
dong.

- Nhiéu k¥ thuat phan tich méi d3 duoc dwa vao phan tir nhu: phan tich bién dang 16n, hiéu

ung P — Delta, phan tich Pushover, phan tich Buckling,...

- Kha ning tu dong hoa két ciu bé tong, két cau thép theo tiéu chuan mot sb nude nhur Hoa

Ky, Anh Eurocode, Trung Qubéc,...
- Két qua tinh toan dugc dinh dang chuan hoic ¢ thé thay doi tuy ¥.

- Lién két voi phan mém AutoCAD thong qua file* DXF hoic co thé Copy/Paste tir cac
bang tinh nhu Excel.
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- Mot vai ung dung cta phan mém SAP2000 trong phan tich két cau cong trinh thay loi,

thuy dién.

- Phan tich két cau dap bé tong trong luc va dap tran.
- Phan tich két ciu tuong chin dat.

- Phan tich két cau cng ngam.

- Phan tich két ciu ciu mang.

- Phan tich két cau vo ham thuy cong.

- Phan tich két cdu cira van thép.

3.5.1.1. Trinh tw gidi bai todn két cdu civa van cung bang SAP2000:

Chon hé don vi.

Pinh nghia vat li¢u.

Dinh nghia dic trung hinh hoc cta phan tir két cau.

Dinh nghia tai trong va t6 hop tai trong.

Gan dic trung hinh hoc va cac phan tir két cdu ¢ mé hinh hoéa.
Gan cac truong hop tai trong vao két cdu dd mo hinh hoéa.

bat tén file bai toan.

Chay chuong trinh va hién thi két qua tinh toan.
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3.5.2. Tinh todn, thiét ké két céu civa van cung biang SAP2000:

3.5.2.1. Phan tich néi lwc két cdu van cung theo bai todn khéong gian bang SAP2000:

Két ciu van hinh cung 12 mot két ciu khong gian chiu ap luc nudce va trong luong ban than.
Khi phén tich ndi luc va bién dang ctra van hinh cung theo hé phang khong phan anh duoc
tac dung qua lai giita cac bo phan v6i nhau, nén két qua tinh toan thudng thién vé 16n. Dé
phan anh dugc trang thai lam viéc thyc cua ctra van, can tinh toan két cAu cira van theo bai

toan khong gian.

Ban mit van ¢6 dang mit tru tron mong nén duogc md hinh hoa bang cac phan tir vo phang
mong. Dam phu doc thuong dung mat cat chit C, chit I hodc mit cat chir nhat dugc mé hinh
hoa bang phan tir Frames va st dung chuc nang “Insertion Point” d¢é dam phu doc khi hién

thi dudi dang “Extrude View” ndm & phia trong hodc ngoai ban mit.

Dam dimg c6 thé dung kiéu dam hodc kiéu gian, do dam dung c6 mit cit thay doi theo

chiéu cao nén thudng mé hinh héa bang bung va bang canh dam bang cac phan tir Shell.

Dam chinh thudng dung kiéu dam, trong cac ctra van 1én dam dinh hinh khong di kha ning
chiu luc, nén thuong dung dam ghép duge md hinh tir Frame hodc duge mé hinh hoa bang

phan tir Shell.

Chan khung chinh van cung thudng c6 mit cit chit I va c¢6 hai mat d6i xung, ddi voi cira
van nho thuong dung thép chit I dinh hinh, ddi véi ctra van 16n thuong dung thép chir 1
ghép dugc mo hinh hoa bang phan tir Frames, trong truong hop nay ciing can st dung chirc
ning “Insertion Point”. Cac chan khung chinh dugc lién két voi nhau bang cac thanh bung
dung thép chit C hoic chit I tao thanh cang van, dé ting kha niang chiu luc chan khung chinh

theo phuong ngang cua khung va cling duge mé hinh héa bang cac phan tir Frame.

Dé cac phan tir thanh dong quy tai cic nat khi hién thi “Extrude View” khong chong 1én
nhau, can st dung chirc nang “Insertion Point” thu ngan phan chong 1én nhau cia mét sd

phan tir thanh va chon chirc ning “khong thay d6i do cimg cua cac doan nay”.
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3.5.2.2. Phan tich néi lwc va chuyén vi civa van cung:

a) Két cau van cung:

Binmit

Hinh 3.6 Hinh chiéu canh ctra van cung

b) S6 li¢u tinh toan:
Vit lidu thép CT38 ¢6 E =2.1x10%, y = 78 KN/m°.

Nhip tai trong Lt = 15 (m), khoang cach gitta hai gbi ban 1& Lo= 15 (m). Ban kinh mit van
R = 16 (m), chiéu day ban mit 10 (mm).

Dam ngang phu tiét dién chit C: h =30 (cm), be = 10 (cm), t.=1.1 (cm), t, = 0.65 (cm).

Dam ding trong nhip van tiét dién chit T c6 dinh thay d6i c6 dinh va ddy bang chiéu cao
dam phu ngang, tai vi tri dam chinh béng d6 cao dam chinh, bang bung béng thép bang day
20 (mm), bang canh rong 300 (mm), day 30 (mm), cac dam ding & giira cach nhau 2.5 (m).

Dam dung hai dau van ding tiét dién chir C ¢6 h = 600 (mm) be = 300 (mm), t. = 20mm, t,

=10mm, khong thay d6i theo chiéu cao, dit quay vao trong nhip.
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Dam chinh tiét dién chit I c6 h = 1400 (mm), be = 500 (mm), t. = 30 (mm), t» = 20 (mm),
phan cong xon ctia dim chinh dai 2.5 (m), chiéu cao doan cong xon bién d6i tuyén tinh, tiét

dién cong xon c¢o kich thude h = 600 (mm), be = 500mm, t.= 30 (mm), t, = 20 (mm).

Thanh gidng cia cang van va cac thanh gian bién dung I: ¢6 h =400 (mm), be= 155 (mm),

te =13 (mm), t, = 8 (mm).

Xac dinh ndi lyc, g suat va chuyén vi cia cac by phan chinh cua ctra van khi ctra van
nam trén ngudng va khi ctra van bat dau roi1 khoi ngudng c6 xét to1 luc ma sat cuia vat chan

nudce bén va cta gbi ban Ie.

Hinh 3.7 Vi tri dAm phu doc va dam chinh
¢) M6 hinh héa két cAu van:
- Chon hé don vi: kN, m.

- Tao hé ludi: Trong mit phang XZ véi Y = 0 tao hé ludi (Grid Only) voi cac thong s sau:
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Hinh 3.8 Tao hé ludi
- Pinh nghia vat liéu: Define > Materials > chon Add New Material > nhép cac s6 liéu
thép CT38 c6 trong luong riéng 78kN/m?, mé dun dan hdi 2.1*108 kN/m?, hé sb Poisson
=0.3 > OK.
- Pinh nghia tiét dién dam doc va dam ding dau van: Define > Section Properties >
Frame sections > Add New Property > chon vat liéu Steel > chon tiét dién chit C

(Channal) > Channal Section > Section Name: C30 > Material CT38 >

Demensions voi cac thong s6 nhu sau:

B Channed Section

Secton Neme c30 Daplay Color .

Section Ketes Nedify/Show Notes

Omensom Sactan

Dutside depthn (13
Oulsde fange width (12} 0.1 7 1amd

Fange thickness ( f

Wb Bhoiness (1w 0€ 4
Filet Rochn . f
Fropertes
@ hclude Shear Center Offset In Analyss Secton Fropertes
Haterw Penpemy Moafey e Dependent Propames
CTe Set Koatery

Hinh 3.9 Dinh nghia tiét dién dam doc dau van
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Xuéat hién bang Frame Property > Add Copy of Property > Channal Section > nhip

Section Name: C60 >Material: CT38 > Demensions véi cac théng sé nhu sau:

B Channel Section

Secton Name Dagray Cotor

o

Section Notes Modity/Show Nobes

Ceneascos Secton

Outside depth (1) 1]
Owtsise fange wih (12 ) 83 -;:J[:

Flange Sckness (1f ) 00 !
!

Web thickness (tw )

F et Aadus N

Propecties

@ bclde Shear Canter Offsat n Analysis Section Properties

Matecml Property Modfers Time Dependent Prapertes

738 Set Modifiery

Hinh 3.10 Dinh nghia tiét dién dim dung dau van

- Pinh nghia tiét dién thanh giang va cang van: Add New Property > xuat hién bang

Add Frames Section Property > Nhan chudt vao tiét dién chit I (I/Wide Flange) > Xuat
hién bang I/Wide flange section > nhap Section Name: Thanhgiang > Materrial: CT38

- Demensions véi cac thong s6 nhu sau:
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B3 /wide Flsnge Section

Section Name Thanhgiang Display Calor .
Secton Notes WoadyShow Nedes
Dimensons Secton
Outaide heght (13 ) 04 r
D.1s8 — -]

Top flange width (12 )

Top fange tickness (1f ) 001

S e
Vien thickness (tw ) 8.0006-83
Sattom flange width ( 2b ) 0188 wey pow
Bostom fange Bickness (1% ) il
Filet Racws ° Propertes
Secton Propertes
Wateral Property Modiiers Time Dependent Properties
+ CcTis Set Modifers
oK Cance!

Hinh 3.11 Dinh nghia tiét dién thanh giang
Xuét hién bang Frames Property > Add Copy of Property > I/Wide Flange Section >

nhap Section Name: Cangvan > Material: CT38 > Demensions vdi cac thong s6 sau:

B ide Range Section

Section Narme F1 (guanhip) Display Color .
Sacton Notes 1adifyShow Notes
Dwansons Section

Outside height (13 ) 14

Top fasge width (12) 04 T

Top fange thickness (11 ) 003

Web thickness (tw ) 0oz s

Bottom fange width (26 ) 83

0.03

Boltom funge tickness (19 )
Faet Ragus Properties
Secton Properes
Muteral Property Moders Tins Ospendunt Properiies

« (T8 v Sat Modifiers

Hinh 3.12 Pinh nghia tiét dién cang van
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- Dinh nghia tiét dién dam chinh: Add New Property > xuét hién bang Add Frames
Section Property > chon tiét dién chit I (I/Wide Flange) > xuit hién bang I/Wide flange
section > nhap Section Name: F1 (giuanhip) > Materrial: CT38 >

Demensions vo1 cac thong s6 nhu sau:

B I/Wide Flange Section

Section Name Cangvan Dsplay Color m
Secton Notes Modity'Show Notes
Dmensonse Sectpe
Outside height (1) r
s
- - oS i —
Top fange width (12 e 1 L .
Top fanges thickness (if o0
B A
Web thickness (tw ) 0.0z
Bottom flange width (20 ) 05 ]
Gﬁ 1 l
Botium fange thickness ( tih )
Fiet Rsdus - Proverties

Secton Propertes

Watens Propey Modihers ime Dependent Propertes

Hinh 3.13 Pinh nghia tiét dién dam chinh F1 (gitta nhip)

Xuéat hién bang Frames Property > Add Copy of Property > I/Wide Flange Section >
nhdp Section Name: F2 (giuacongxon) > Material: CT38 >

Demensions v6i cac thong s6 nhu sau:

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung



Thiét ké hé théng cira van cung ddp tran

B I/Wide Flange Section

Section Name F2 (puacongxon) Dsplay Color
Secton Notes Wodity/Show Notes
Demensons Secton
Outside height (3] !
Top flange width (82 ) 04 8T IEE
Top fange thickness (1f | 0.03
> 2
Web thickness ( tw ) 0.02
es
Botiom flange width (2b ) ] Ans s
0.03

Sotiom flange thicknass (tf )
Fiet Ragus s Sroperves
Secton Propertes
Uaters Property Modihers Tone Depeadent Froperties

. cra Set Modifiers
Hinh 3.14 Pinh nghia tiét dién dim chinh F2 (giita cong xon)
Xuat hién bang Frames Property > Add Copy of Property > I/Wide Flange Section >

nhép Section Name: F3 (daucongxon) > Materion: CT38 >

Demensions v6i cac thong so nhu sau:

B I/Wide Flange Section

Section Name F3 (dsucongxon) Omplay Color .
Section Noles ModifyShow Notes.
Dwmensicns Section
Outsise height (13 ) as T
Top fenge with (2 ) 04 ‘=§=‘
Top fange thickness (¢f) ass
VWed tickness ( hw | i aks
Sotsom fange width (20 ) 8s
0.03 _ ! |

Bottom flange thickness ()

Fiet Radus o Propenes
Secton Properties
Materal Property Modifers Time Dependent Propertes
+ (M8 Set Mo fery

Hinh 3.15 Pinh nghia tiét dién dam chinh F3 (dau coéng xon)
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- Dinh nghia tiét dién khong lang tru ctiia cong xon dam chinh:

Define > Section Properties > Flames Sections > Flames Properties > Add New Property
> chon Orther trong Flames Section Property Type (thay cho Steel) xuét hién bang Add
Flame Section Property > Nonprismatic > Xuat hién bang Nonprismatic Section
Definetion > Nhap tén doan 1 ¢ dau cong xon phia am truc Y 1a DC1 véi tiét dién dau
F3 (daucongxon) va cudi F2 (giuacongxon).

E Nonprismatic Section Definition

Nonprismatic Secthon Name pC Daplay Color .
Secton Notes Modify/Show Notes

Start Section Eng Secton Length Length Type EQ2 Varaton  ER2 Varason
F1 (daucongxon F2 (guacongxon 128 Variable Lrear Linear

(I

Hinh 3.16 Pinh nghia tiét dién khong lang tru doan 1
Tiép tuc dinh nghia doan 2 ciia c6n xon phia am truc Y 1a DC2 véi tiét dién dau F2
(giuacongxon) va cudi F1 (giuanhip), doan 3 cong xon phia duong tryc Y 1a DC3 véi tiét
dién dau F1 (giuanhip) va cudi F2 (giuacongxon), doan 4 cong xon phia duong truc Y 1a
DC4 véi tiée dién dau F2 (giuacongxon)va cudi F3 (daucongxon).

B Nonprismatic Section Definition

Nonprismatic Secton Name DC2 Daplay Color
Section Noles Woddy/Show Notes
Start Secton Eng Secton Length Length Type £33 Vonation  ERQ2 Variabion
(guacongxan F1 (guanhip 125 Variable Lineor Lnear

ﬁm__—m-

Hinh 3.17 Dinh nghia tiét dién khong lang tru doan 2
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B3 Nonprismatic Section Definition

Nonprismatic Section Name DC3 Dsplay Coker .
Section Notes Wodty/Snow Notes

Start Section Eng Secton Leogth Length Type  EG3 Voraton ER2 Varistion
F1 (guanhp) F2 (guacongxon 1.25 Varabie Linear Linear
[Variatie — Wines |

Hinh 3.18 Pinh nghia tiét dién khong ling try doan 3

EJ Nonprismatic Section Definition

Nonprismatic Section Name DC4 Dispiay Color .
Section Notes Modify/Show Notes

Start Section End Secton Length Length Type  E0J Variaton EQ2 Varistion
F2 {guacongxon FJ (daucongxon 125 Variabie Linear Linear

Hinh 3.19 Pinh nghia tiét dién khong lang try doan 4

- Pinh nghia phan tr ban mit dim dtng: ban mit va dam dung dung phan tir shell dugc
dinh nghia tir Menu Define > Section properties > Area Sections > Xuét hién bang Area
Sections > Area Sections > chon Shell trong Select Section Type to Add > Add New
Sections > Shell Section Data > nhdp Section Name: Banmat, Type: Shell Thin >
Material Name: CT38 > Thickness: Membrane = 0.01 > OK.
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3 shell Section Data

Section Rame Banmat Display Coloe .
Section Notes Modity'Show
Type Thickness
© shet-Thn Membrane 00
7) Shed- Thick fene ok
Plate . Thin Material
Plate Thick Materal Name +  CT38
_) Membrane Materal Angle 0

) Shed - LaysredNoninear
Tune Dependent Properties

Set Time Dependent Properties
- - . . ’
Concrete Shet Section Design Parameters Stftness Modifiers

Set Modifers
oK | Cancel

Hinh 3.20 Dinh nghia phan tr ban mat dam ding
Xuat hién bang Area Section > Nhan Add Copy of Section > Pinh nghia dién tich tiét
dién bung va ban canh dim dung tuong tmg véi cac chidu day 0.02, 0.03 > OK .

Xuét hién lai bang Area Section trong d6 tén cac phan tir Shell (Banmat, Bungdam,

Canhdam) da duogc dua vao danh sach Shell > OK.
B Area Sections X

Sections Select Section Type To Add

| Banmat [ Shell
Bungdam

None Click to:

Add New Section...

[ Add Copy of Section... J

Modify/Show Section...

Delete Section

OK

Cancel

Hinh 3.21 Danh sach cac phan tir Shell
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- X4c dinh vj tri dAm phu doc va dam chinh: Trong mat phéng XZ v6iY =0 chon diém
Acotoadd X=0,Y=0,Z=79, sau d6 dung chirc ning Replicate tao diém 1 biang
cach nhan ban diém A quay quanh Y di qua diém c6 toa do X = 16, Z = 7.9 véi Increment

Data: Angle = 30.34, Number = 1 va chon Delete Original > OK.

G Replicate

Linear Hac®  Nyror

Rotate About Line

Parafiel to X O Paraeito v Paratel to 2 30 Loe

ntersection of Line with XZ Plane

X 18 2 e

Pick One Pont on Mode

ncrement Data Repicate Optons
Number | Wodity/Show Repicate Options
Angle a3 2 01 2 active boxes are selacted

@ Oeiste Orignsl Objects

Reset Form to Defaut Values
Hinh 3.22 Xac dinh vi tri ddm phu doc va dam chinh
Sau d6 nhan ban diém 1 quay quanh Y di qua diém c6 X = 16, Z = 7.9 véi Increment
Data: Angle = -3.535, Number = 8. Nhan ban diém 9 véi Increment Data: Angle = -

2.909, Number = 8. Nhan ban diém 17 v6i Increment Data: Angle = -2.793, Number =
3> OK. Ta c6 vi tri 18 ddm phu doc va 2 dam chinh tai diém (9) va diém (17).
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..r'QOO v 9 .b.
°* .
°®

Hinh 3.23 Vi tri cac dam phu va dam chinh

- M6 hinh hoa dam phu doc va dam chinh: Dung chirc ning Extrude Point to Lines dé mé
hinh héa dim phu doc va dam chinh, tir menu Select > Select > All > Edit > Extrude >

Extrude Points to Flames > Xuét hién bang Extrude Points to Lines >

Chon Linear > Chon C30 trong Property for Added Object > Nhap Increment Data: dx =0,
dy = 1.25, dz=0, Number = 12 > OK, ta c6 20 dam doc déu gan dit trung tiét dién C30 c6

tryc cuc b 2 thang ding (ban bung chit C song song véi truc Z).

View > Set 3D View > chon XZ trong Fast View > OK. Ttr menu View > Set Display Option
> Xuat hién bang Display Options > Chon Extrude (View Type) trong cot General > OK.
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B |

Hinh 3.24 M6 hinh héa dam phu doc va dam chinh

- Quay bang bung dim phu doc va dam chinh theo phuong ban kinh ban mat: Tir menu
Select > Select > Pointer/Window > chon cac phan tir dam phu doc 1 > Assign > Frames

> Local Axes > Xuét hién bang Assign Frames Local Axes > Nhap goc xoay (- 59.66) >
OK.
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B Assign Frame Local Axes
Options
) Specify Standard Local Axes
®) Specify Advanced Local Axes

(_) Reset Local Axes to Default

Angle from Default Orientation
Angle -39.66 deg

Advanced
Local Plane = Plane 1-2

Plane Reference Vector Type: Coordinate Direction
Primary: GLOBAL +Z Secondary: GLOBAL +X

‘ Modify/Show Advanced Parameters...

| ok | [ close |

Hinh 3.25 Quay bang bung dam phu doc 1, dim chinh theo phuong ban kinh ban mat

Tiép tuc thyc hién véi cac dam con lai véi goc quay nhu bang:

Béang 3.3 Gia tri goc 6°

Tén dam 6° Tén dam 6°
1 -59.660 11 -93.758
2 -63.195 12 -96.666
3 -66.730 13 -99.575
4 -70.265 14 -102.484
5 -73.800 15 -105.393
6 -77.335 16 -108.301
7 -80.870 a7 -111.210
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8 -84.405 18 -114.003
9 -87.940 19 -116.797
10 -90.849 20 -119.590

- Di chuyén dam doc chit C dé duong truc dim di mép ngoai ban canh: Chon cac phan
tr dam chir C tir menu Select > Select > All > Assign > Frames > Insertion Point > Xuét
hién bang Frames Insertion Point > chon 8 (Top Center) trong cira s6 Cardinal point >

OK.

B Assign Frame Insertion Point X
Cardinal Point
Cardinal Point 8 (Top Center)
Mirror about Local 2 Aws

Mirror about Local 3 Awis

Frame Joint Offsets to Cardinal Point

Coordinate System Local
End-| End-)
Local 1 v " m
Local 2 v m v m
1)
ocal 3 ' m v -

Stiffness Transformation

Do Not Transform Frame Stiffness for Offsets from Centroid
Reset Form to Default Values
oK Close Apply
Hinh 3.26 Di chuyén dam doc chitr C dé duong truc dam di mép ngoai ban canh
- Gan ddc trung tiét dién dam chinh: Chon do61 tugng géan 1a cac phan tor dam doc s6 (9)
(17) > Assign > Frames > Section > xuat hién Frames properties > chon F1 (giuanhip) >

OK.
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B Assign Frame Sections X

C30
C60
Cangvan
DC1

iF1 (giuanhip)

F2 (giuacongxon)

F3 (daucongxon)
None
Thanhgiang

’ Define Sections... ‘

| ok | [ close |

Hinh 3.27 Gan dac trung tiét dién ddm chinh

- Géan dic trung tiét dién vao cac phan tir cong xon dam chinh: Dé dé dang cho viéc
chon céc phan tir cong xon cua dam chinh, tir menu Select > Select > Properties >

Frame Sections > Xuat hién bang Select Section: Chon F1 (giuanhip) > OK.

Tu menu View > ta chon 1énh Show Selections Only, ta c6 2 dam chinh d3 chon.
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Hinh 3.28 Gan dic trung tiét dién vao cac phan tr cong xon dam chinh

- Cho hién thi nfit va chon 2 phan tir ngoai ciing & dau cong xon phia am truc Y va gan
tiét dién DC1, chon 2 phén tir phia trong & dau cong xon phia 4m truc Y va gan tiét dién
DC2. Tiép tuc chon chon 2 phan tir ngoai ciing & dau cong xon phia duong truc Y va gan
tiét dién DC3, chon 2 phan tir phia trong & dau cong xon phia dwong truc Y va gan tiét

dién DC4. Sau khi hién thi Extrude View ta c¢6 hinh dang 2 dam chinh.
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Hinh 3.29 Mb hinh ho4 dim chinh

- M5 hinh hoéa ban mit van cung: Dung chiic niang Extrude Lines to Areas dé mo hinh
hoa ban mat, trude hét trong mit phang XZ véi Y = 0 v& cac doan thang 20-19-18-17.. .-
2-1, tir menu Select > Select > Window chon cic doan thang nay > Edit > Extrude Lines
to Areas > Xuit hién bang Extrude Lines to Areas > Chon “Banmat” trong ctra )
Property For Added Objects véi Increment Data: dx = 0, dy = 1.25, dz = 0, Number =
12, khong chon Delete Source Object > OK, ta c¢6 ban mit van di gan chiéu day 0.02m

va c6 mat ti€p xc voi nude thuong luu 1a mét Top.

Dung phan tir dién tich v& cac phan tir cia ban mat v6i dic trung tiét dién cta phan tur

Shell nay 1a Banmat.
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Hinh 3.30 M6 hinh hoa ban mat van cung

- Gan dic trung tiét dién dam dtng ¢ dau cong xon dam chinh phia 4m truc Y: View >
Set 2D View v6i Y= 0> chon cac phan tir ddm ding > Assign > Frames Section > chon
C60 > OK. Ta c6 dam dimg chit C.

- Dam dumg bién C60 quay vao phia nhip van: Dé dam dting C60 quay vao trong nhip
van View > Set Display options > Xuat hién bang Display Optios For Active Window >
Chon Local Axes trong cdt Frames > OK.

Theo cch v& tir dudi 1én trén thi tir hinh v& hién thi hé toa d6 cuc bod cta 9 phén tir dam
dung & trén cao trinh gbi ban 1é c6 chiéu duong truc 2 hudéng ra phia ngoai tim quay,
nén truc 3 ¢ chiéu nguoc voi chiéu duong truc Y, do d6 chit C nam up vé phia nhip van
dung véi vi tri thyc ctia n6. Nhung 11 phan tir con lai ¢6 chiéu tryc 2 huéng vé tim quay,
tryc 3 ¢6 chiéu ciing chiéu cta truc Y nén nim quay ra ngoai, can duoc quay lai nhu sao:
Chon 11 phén tir niy Assign > Frames > xuat hién bang Assign Frame local Axes > nhap

180 trong ctra s6 Angle tinh tir phuwong mic dinh > OK.

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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B Assign Frame Local Axes X
Options
®) Specify Standard Local Axes
_) Specify Advanced Local Axes

_ Reset Local Axes to Default

Angle from Default Orientation

Angle | 18d deg

’ oK ‘ ’ Close ‘

Hinh 3.31 Dam dimg bién C60 quay vao phia nhip van

- Di chuyén dam diémg chit C60 dé dudng truc dim di ra ngoai mép ngoai ban canh:
Chon tat ca cac phan tir dim ding > Assign >Frames > Inserpoint Point > chon Top 8 >

OK, ta c6 dam ding bién ¢ phia &m cua truc Y ding & vi tri cia no.

- Nhén ban dbi xtmg dam bién chit C60 & phia duong truc Y: Trong mat phang XZ véi
Y = 0 chon cac phéan tir ddm ding C60 > Edit > Replicate > Mirrior > Xuét hién bang

Replicate > Chon nhu sau:

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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X

B Replicate
Linear Aasad Miror
Mrror About Piane
() PorateitoZ © FParalieitoX () Paralelto ¥ ) 20 Pane
ntersection of Flane with YZ Plane
yt 7% 2 0

2 1

Pick Two Points on Model

Replcate Optons

Modify/Show Repicaie Optons
2 0f 2 active baxeas are selectad

(] Delste Original Otjects

Reset Form to Defaut Valses

oKX Close Apply

Hinh 3.32 Nhén ban ddi xtng dam bién chir C60 ¢ phia duong truc Y

Hinh 3.33 Dam dtmg chir C
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- M5 hinh hoa dam dung trong nhip: trrong mit phang XZ véi Y = 2.5 va cho hién thi
duong luéi, v& duong chu vi ddm ding trong nhip nhu sau: tao 2 diém B (0.3; 2.5; 7.9)
va C (1.4; 2.5; 7.9) sao d6 nhan ban diém B quanh tdm ban mat v4i goc xoay lan luogt 12
30.34% va -29.59°, ta c6 diém 1’ va 20”, tiép tuc nhin ban diém C quanh tAm ban mit vé6i
gbc xoay lan luoc 14 2.06° va -21.21° ta ¢6 diém 9’ va 17°.Vé& cac doan thang 20°-177,

17°-9> va9’-1°.

Sau d6 chia cac doan thing nay lan luoc thanh 3,8,8 doan va ta dung 1énh Draw Poly
Area dé vé& cac phan tir ban bung ctiia dAm dtng vé6i dic trung tiét dién cua phan tir Shell

nay la Bungdam.

Hinh 3.34 M6 héa hinh didm dung trong nhip

Chon d6i twong Extrude 13 19 phan tir thanh trong cac doan thang 20;-17°-9°1” > Edit >
Extrude Lines to Areas > chon Canhdam trong ctra s6 Property For Added Objects véi
Increment Data: dx = 0, dy =-0.15, dz = 0, Number: 1, chon lai 19 phﬁn tur thanh trong
céc doan thang 20°-17°-9°-1"> Edit > Extrude > Extrude Lines Areas > xuit hién bang
Extrude Lines to Areas > chon Canhdam trong ctra s6 Property For Added Objects véi
Increment Data: dx = 0, dy = 0.15, dz = 0, Number:1 chon M Delete Source Objects >
OK.Ta c6 ban canh dam dimg rong 0.3m, day 0.03m va sau khi dd doi ca mat phan tir

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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ban canh cung mdt phia.

Nhan ban thém 4 dim dang nira, chon doi tuong nhan ban tor menu Select > Select >
Properties > Area Sections > chon Bungdam va Canhdam > OK > Edit > Replicate >

chon Linear > Increment > dx = 0, dy = 2.5,dz = 0 number= 4 > OK.

Hinh 3.35 Mo hinh héa dam dung

- M5 hinh hoa chan khung chinh: View > Set 2D View > chon mit phang XZ véi Y =
2.5 > OK > View > Show Grid > v€ chan khung doan 9-9’ va 9’-O’ diém O (16; 2.5;
7.9) véi tiét dién dat trung 1a Cangvan. V& tiép doan 17-17 va 17°-O’. Xoay chan khung
chinh cho nim ding gia tri that cua n6. Chon céc doan 9-9°, 9°-O° 17-17°, 17°-O’ >
Assign > Frames > Local Axes > nhap gdoc xoay 90° > OK.

Tam quay cua géi ban 1& co toa do X=16,Y =0.6, Z=17.9, dé chuyén O’ vé O ta chon
chudt phai vao niit O’ xuat hién toa do X =16, Y =2.5, Z =7.9 thay Y = 0.6 > OK.

SV thyc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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Gan lién két gbi ban 1& c6 hai truc quay thang goc v6i nhau vao chin cang van: Chon nut
O > Assign > Joint > Restraints > chon rang budc chuyén vi thing theo cac phuong X,
Y, Z va chuyén vi goc ddi vdi X > OK.

Nhén ban cang van va gian bién: chon ddi twong nhan ban 13 cang van va gian bién >
Edit > Replicate > Mirror > chon ddi xtng qua mit phing X va giao v6i mit phiang YZ

coY1=75,Z21=0,Y2="7.5,7Z2=1> OK.
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Hinh 3.36 Md hinh hoa két cdu van

3.5.3. Két qud phan tich va mé phong:

- Pinh nghia tai trong: Define > Load Patterns > Nhap Loand Pattern: ALN (&p luc nudc)
va Type > Live > Add New Pattern Name > OK.

EJ oefine Load Pattems

X
Loag Paterns Chet To
Self Wesgnt Agte Lateral = ,,,“ —— —"—_l—rr' e
Load Pattamn Name Type Wutgpier Load Patern 7-337 ow L 08d Pattarn
£ v Add Copy of Load Pattern
DEAD Cead 1 e e
*
Uslete Loag Patturn
-+

Show Load Paftern Notes

O Cance

Hinh 3.37 Dinh nghia tai trong
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Thiét ké hé théng cira van cung ddp tran

- Dinh nghia Joint Patterns: Define > Joint Petterns > Nhap ALN > Add New Pattern Name
> OK.

EJ Define Pattern Names X
Patterns Click to:
ALN Add New Pattern Name
AN
Default Change Pattern Name

Delete Pattern

oK

Cancel

Hinh 3.38 Dinh nghia Joint Patterns
- Gan ALN vao ban mat van:

+ Gan ALN vao nuat va ban mat: Chon ddi tugng gan tir menu Select > Select > Properties
> Area Section > chon Banmat > OK > View > View Selection Only >Chon cac phan tir
ban miat va nat > Assign > Joint Patterns > xuat hién bang Patterns Data > nhép tén tai
trong: ALN, nhap gia tri ap luc nu6c p=Ax + By +Cz+D=Cz+ D, taiz=0cdp =
17445,993, tai z = 1744,5993 c6 p = 0. Vay C = -10, va D = 17445,993 > chon Zero
Negative, chon Replace Existing Values > OK.

+ Gan ALN tir nfit vao ban mit van, chon lai cac nat va ban mat , nhan chudt vao nut PS
¢ thanh cong cu bén trai man hinh > Assign > Area Load >Surface Pressure > Chon tén

Pattern: ALN, chon ® By Joint Pattern: ALN, nhap Face: Top > OK.
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!
W)

Hinh 3.39 Ap luc nudc tac dung vao ban mat

Khi ctra van ro1 khéi ngudng thi cac luc tac dung vao ctra van 1a trong luong ban than
(DEAD), ap luc nudc (ALN), con co luc kéo van (T), luc ma sat cia vét chin nude bén

(Fs), luc ma sat & gbi ban 1& (Ft).

- Gén lién két don theo phuong cua xilanh thity lyc: Trong mit XZ voi Y = 0, chon niit
& dau ddm chinh dudi > Asign > Joint > Restraints > Xuét hién bang Restraints > Chon
biéu tugng lién két khép di dong > OK > Chon va xoay niit ndy quay quanh Y’ mot goc
37° theo phuong cua xilanh thuy luc dugc thuc hi¢én nhu sau: Chon ddi tuong xoay >
Asign > Joint > Local Axes > Xuat hién bang Joint Local Axes > Chon Rotation about

Y’: 37> OK.

Gan lién két ¢ dau kia cua ddm chinh duéi cling dugc thyc hi¢n twong ty hodc nhan ban.

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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>

Hinh 3.40 Gan lién kéf don theo phuong cua xilanh thay luc

- Gan lyc ma sat vat chin nude bén Fs vao dim ding bién: Tt MNTL dén cao trinh
ngudng vat chin nude bén duoc chia thanh 5 doan, trong moi doan gia thiét luc ma sat
Fs phan b déu, duoc xac dinh theo cong thirc 17.7, trang 438 [3] thuc hién ¢ bang 17.4,
trang 439 [3]:

F, = usy,dHy = 0.5 %10 X 0.06 X H, = 0.3H,;, (kN/m)
Trong do:
Us = 0.5 —hé s6 ma sét truot gilta vat chin nude cao su va thm truot;

d = 0.06 m — bé rong chiu &p lyc nudc cua vat chan nudc bén bang cao su duc.

SV thuc hién: Nguyén Thanh Théng GV huéng dan: TS. Pham Vin Trung
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Bang 3.4 Tinh lyc ma sat vat chin nudc bén

Doan Z: (m) Za (m) H¢ (m) Hq (m) Hty, (m) Fs (kN/m)
FS1 15.12 11.41 0 3.71 1.855 0.557
FS2 11.41 8.48 3.71 6.64 5.175 1.553
FS3 8.48 5.24 6.64 9.88 8.260 2.478
FS4 5.24 2.11 9.88 13.01 11.445 3.434
FS5 2.11 0 13.01 15.12 14.065 4.220

Gan luc ma sat Fs vao dam dirng bién nhu sau: View > Set 2D View > Chon mat XZ v61'Y
=0 > Chon 3 phan tir dudi cing ciia dim bién > Asign > Frame Loads > Distributed Loads
> Load Pattern Name: Fs > Load Type and Direction > Chon Forces > Coord Sys: Local >
Direction: 1 > Uniform Load: -4.220 > OK. Tiép tuc chon 4 phan tir tiép theo va gan
Uniform Load: -3.434 > Chon 4 phan tir tiép theo va gan Uniform Load: -2.478 > Chon 3
phan tir tiép theo va gan Uniform Load: -1.553 > Chon 4 phan tir tiép theo va gan Uniform
Load: -0.557 > OK. Tuong ty, gan luc ma sat vao dim dimg bién dau kia.
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Hinh 3.41 Gan luc ma sat Fs vao dam dung bién

- Gdn momen ma sat Ft vao goi ban lé: Momen can do lyc ma sat & goi ban 1€ gom hai phan
la luc ma sat truc va ong doc truc, ma sat gitra bo phan dong va bd phan c¢6 dinh cua goi

ban 1 c¢6 ban dém giam ma sat dit ¢ giira.
Gan Ft = - 361.922 kNm vao vi tri hai nat gbi ban 18.

Tong ap luc nudc tac dung 1én van cung bang tong phan lyuc lién két tai cac gbi twa do ap
luc nude sinh ra. Chon cac niit & hai gdi ban 1& > Display > Show Tables > xuat hién bang

Choose Tables for Display > chon:
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B Choose Tables for Display
Edit

(=-[0 MODEL DEFINITION (0 of 86 tables selected)
#-[0 System Data
-] Property Definitions
@[ Load Pattern Defintions
-] Other Definitions
@0 Load Case Definitions
@[] Connectivity Data
@[] Joint Assignments
&[] Frame Assignments
-] Area Assignments
El ‘[0 Options/Preferences Data
-] Miscellaneous Data
=B ANALYSIS RESULTS (2 of 20 tables selected)
- Run Information
=@ Joint Output
i @ B Displacements
E'g Reactions
i m
-] Joint Masses
@-[J Element Output
@0 Structure Output

Hinh 3.42 Khai thac két qua ALN tac dung 1én cira van

Joint OutputCase Caselype F1 F2 (] M1 M2 M3
Text Text KN KN KN KN-m KN-m KN-m
» ALN LinStatc 9837 202 1571178 38512137 A0 7577 0 0
Géiban ¥ 2 ALN LinStatc -10083 691 -1571178 -3584 B6s 1603445 0 0

Hinh 3.43 Phan lyc goi ban lé
Thanh phan ngang ciia ap luc nudc Px bang tong phan luc ngang tai hai gdi ban 1&:
P, = YF1 =9937,202 + 10083,691 = 20020,893 (kN)
Thanh phan démg cua 4p lyc nude Pz bang tong phan luc thing ding tai cac gbi:
P, =Y F3 =3512,137 + 3584,866 = 7097,003 (kN)

Téng ap lyc nudc xac dinh bang SAP2000:
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P = \/20020,8932 + 7097,003% = 21241,554 (kN)

- Trong lwong ban than van: Twong tu, ,han Select Load Cases > Xuat hién bang Select

Load Cases > Chon DEAD > OK.

Joint OutputCase CaseType F1 F2 F3 M1 M2 M3
Text Text KN KN KN KN-m KN-m KN-m
» “ DEAD LinStatic 0 0 1165.983 0 0 0
225 DEAD LinStatic 0 0 1164.778 0 0 - 0
Goiban 1 1 DEAD | LiStaic | -701.737 102.726 -320.951 -34.4429 0 0
Goiban & 2 DEAD - LinStatic - -700.949 -102.726 ‘ -320.088 ‘ 342397 . 0 - 0

Hinh 3.44 Trong lugng ban than van
Trong lwong ban thin ctra van bang tong phan luc dimg ctra cac gbi tya:

G =Y F; =1689,722 (kN)
- Hién thi chuyén vi: Display > Show Deformed Shape > Xuat hién bang Deformed
Shape > Combo Name: ALN > OK, tir hinh cho biét chuyén vi tai diém 255 ¢ day van

c6 Ul =0.0533m (truong hop cé ap luc nudce tac dung 1€n cura van).
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110
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J 10
P1Opy. 255 1 0
PtElm: 255
U= 0636 10
U2« 0219 0
i U= 0516 o 20
R1 = 00062
R2 = - 00488
R3=« 00125

Hinh 3.45 Hién thi chuyén Vi

- Hién thi tmg suat ban mat: Pho mau trng suat Smax

28

26

56

84

| » 140

Hinh 3.46 Hién thi Gng sut ban mit
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- Hién thi ndi luc ddm phu: Select > Properties > Frame Section > Xuét hién bang Select
Sections > Chon C30 > OK > View > View Selection only > View > Set 3D View >
Chon YZ > View > View Selection Only > Display > Chon ® Moment 33 hay ® Shear

22 > OK. Ta c6 bi€u do ndi luc thé hién momen udn va luc cat.

- —
—— e — g~ —_— e

R A e
= ESs e == s

Hinh 3.47 Hién thi noi lyc dam phu

|

¥
ii%%

- Chuyén vi dam dimg va khung chinh: Hién thj ndi lyc dam chinh dudi, chiu lyc I6n hon
dam chinh trén.
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Hinh 3.48 Hién thi chuyén vi dam dung va khung chinh

c- Hién thi ndi lyc dam dung bién:

Hinh 3.49 Hién thi ndi lyc dim dung bién
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- Hién thi ing suat dam dimg:

110
100

90

80 |
70 |
60 .
50

30
20

10

20

Hinh 3.50 Hién thi chuyén vi dam dung

- Hién thi ndi luc dam chinh: Dam chinh dudi chiu lyc 16n hon dAm chinh trén.

Hinh 3.51 Hién thi ndi luc dim chinh
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- Hién thi ndi luc khung chinh:

Hinh 3.52 Hién thi ndi lyc khung chinh

SV thyc hién: Nguyén Thanh Théng

GV huéng dan: TS. Pham Vin Trung
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- Hién thi ing suat cang van:

19

111

102.
94
85
77
68.
60
51

43

26

17

Hinh 3.53 Hién thi chuyén vi cang van
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Hinh 3.54 Hé s ratio ban mit van cung
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Hinh 3.55 Hé s6 ratio khung cang van
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3.6. Tinh toan h¢ thong ning ha cira van:

3.6.1. Tinh todn tdi trong truyén téi goi do' cang van:

Gbi d& quay 1a noi chiu tng suat tap trung 16n nhit. Chung duoc lién két voi cang nang

thong qua mbi ghép bu long.

Ap lyc nudce truyén vao ban mdt roi td1 dam sau do6 truyén vao cang van, cang van truyén

luc truc tiép 1én truc quay thong qua bac 16t.

Fr\

5

Fr, b

a

Hinh 3.56 Cic tai trong tac dung Ién ctra van

Tai trong truyén t6i 0 dd:
Ta c6 phuong trinh can bang lyc:
Fry —G+ P34 =0=>Fr,= G— Py = 1689,722 — 4630,34 = —2940,618 (kN)

Fr, = P, = 16820,304 (kN)

=>F= /Frxz + Fry? = 17075,417 (kN)

3.6.2. Tinh luc dong mo cvra van:
- Lyc dong m¢& ctra van cung:
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Duva vao hinh 3.56, ta co:
Mnang = 2F4.b + Py.1
Mcin = G.a+ Pyg. h
Diéu kién dé xi lanh thuy luc c6 thé ning cira van cung thi:
Myang > Mean
© 2Fq.b+Pi1>G.a+ Py h

G.a+ Prlg'h — Pdl
2b

<_)FX1>

Trong do:

F,, — Luc mo can thiét cua 1 xi lanh thay luc, kN;

G — Trong luong ban than ctra van, 1689,722 kN;

a — Vi tri trong tdm cira van so v6i 6 quay, a = 11,68m;

P,g — Thanh phan nam ngang cia ap luc nudc tac dong 1én cira van, 16820,304 kN;
h — Khoang cach tir 6 quay dén diém dit luc cta xi lanh thay lyc theo phuong dimg,
h = 4,8m;

P; — Thanh phan dung cia ap luc nudc tac dong 1én cira van, 4630,34 kN;

1 — Khoang cach tir 6 quay dén diém dit lyc cta xi lanh thuy luc theo phuong ngang,
l1=14,9m;

b — Khoang céch tir 6 quay dén xilanh thily lyc, b = 7,6m ;
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G.a+Pyg.h—Py.l  1689,722.11,68 + 16820,304.4,8 — 4630,34.14,6
2b B 2.7,6

= 2071,141 (kN)

(_)Fxl >

Vay diéu kién dé xi lanh thay Iyc c6 thé nang ctra van cung 1a: F > 2071,141 kN

Ta léy mot bién do an toan cho lyc dong mé thém 20% luc dong moé cua thiét bi, luc dong

mé lya chon cho mdi xi lanh thuy luc it nhat la:

Q = F4.K=2071,141.1,2 = 2485,369 (kN)

3.6.3. Tinh chon hé thong xi lanh thiiy lwc:

Tinh toan hé thong diéu khién thay luc theo “Tiéu chuan 8300:2009 Céng trinh thuy loi —
May dong mé kiéu xi lanh thity luc — yéu cau k¥ thuat trong thiét ké, lap dat, nghiém thu,

ban giao”.

Ta ¢6 luc ndng mét xi lanh: Q = 2485,369 (kN)
Luya chon thong s ban dau:

- Hanh trinh xilanh: s = 7,6 (m)

- Téc 6 nang: v = 0,45 (m/ph)

- Vat li¢u xi lanh: Thép khong gi 1Cr18Ni9

- Ap suat lam viéc:
d
p = 30MPa; n = D= 0,6 (TCVN 8300:2009)

( D 1a duong kinh xi lanh, d 1a duong kinh can pit tong)
Ta c6 4p suét:
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Q  2485,369.10°
p  30.10°

p= % =F= = 0,083 (m?) = 83000 (mm?)

Dién tich lam viéc:
T
F= Z(DZ — d?)(mm?)

d =0,6D
Ta tinh duoc: D = 406,3 (mm); d = 243,8 (mm)

Puong kinh xi lanh dugc chon theo kich thude tiéu chuan cta nha san xuit, trén co s6
duong kinh tinh dugc ta tra theo catalog trong “TCVN 2014:1977 vé Xi lanh thity luc va
khi nén - Thong sb co ban” ta chon dugc kich thude xi lanh 1a: D = 450 (mm); d =

250 (mm).
Luu lugng can thiét cung cip cho ngudn:

Di¢n tich lam viéc trén khoang xi lanh:

nD? . 4507 , )
F, = R = 159043,128 (mm*?) = 0,159 (m*)
Thé tich khoang i lanh:

V, = F,.7,6 = 0,159.7,6 = 1,21(m?)

Luu lugng can thiét cung cip cho hé théng:

Thoi gian mo cira:
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e=2="° _ 17 (on) 2221 0,142 (m?/ph
= —_-= = = e

Tinh toan vén tbc dong chay trong éng:

Duya theo “tiéu chudn ISO 4413:2010 — Hé thdng truyén dong thiy luc — Quy tic chung va

yéu cau an toan”.
Ta c6 van toc dong chay trong éng hat: Vi, = (0,5 + 1,5) m/s

Puong kinh éng hut: Ta chon : V;, = 1,5 m/s

4 4 4.0,142
W, = “Q =>d, = \/—Q = \/— = 0,045(m) = 45 mm

nd mV, [T 1,5.60
Chon duong kinh dng hat d;, = 45 (mm)
Ta c6 van tdc dong chay trong dng dy: V4 < 5 m/s dé giam ton that thiy lyc.

Puong kinh 6ng day: Ta chon V4 = 3 m/s

I
ndz .3.60 m (mm)

Chon duong kinh ong day d4 = 30 (mm)

Va =

Tinh toan chon bom 1am viéc cta hé thong thuy luc.
Ta c6 ap suét yéu cau cua hé thong:
pyc = 30 Mpa = 300 bar

Bom lam viéc cho hé thong phai dam bao cung cap di luvu lugng dau cho hé thong lam viéc

dugc xac dinh qua cong thirc sau:
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Qp = 1,1Q (I/ph)

Luu luong can thiét Q = 0,142 (m3/ph) do vy bom 1am viéc cho hé théng phai dat luu
luong Q, = 1,1Q (I/ph) = 1,1.0,142 = 0,156 (m3/ph) = 156 (1/ph).

Chon bom ¢6 Q, = 156 (1/ph) va py. = 300 (bar)
Chon dong co dién dan dong cho bom:

_ Qb-Pp
4 612. 1

Véing = 0,75 =+ 0,85 1a hiéu suit co khi. Chon 1, = 0,85

156.300

>Nj= ————
d¢ ™ 612.0,85

= 89,97 (kW)

Chon cong suat dong co dién din dong cho bom: N4, = 90 (kW)
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CHUONG 4: THIET KE HE THONG PIEU KHIEN CUA VAN CUNG

4.1. Muc tiéu ciia phwong an diéu khién:

Pong, mo cira van cung mot cach an toan, on dinh, chinh xac theo yéu ciu van hanh;
Hé théng hoat dong & ché do tu dong, co thé chuyén sang ché do thu cong khi can;
DPam bao kha ning van hanh khi c6 yéu cdu xa 1i hodc duy tri myc nudc;

Tan suat hoat dong khong cao, chi sir dung khi c6 yéu cau diéu tiét.

4.2. Yéu ciu chung ciia so' do thity lwe:

Phai dam bao cho cira van dong mé theo dung yéu cau van hanh;

Mach thuy luc lam viéc phai c¢6 d tin cdy cao nho cac loai van trong hé théng nhu van an

toan khi ap suat cao;

Kha ning tu dong hoa 1a cao, trong qua trinh lam viéc hé thong phai cung cap day du luu

lugng cho cong tac dong mé cura van;

Ap suét h¢ thong duy tri 6n dinh khong bi tut ap khi gitt nguyén mot vi tri, giam ton that

thuy luc, ro ri dau it;

Hé thong thiy lyc phai 1am viéc an toan, thong sudt, diéu khién d& dang, nhiét d6 dau khong

vugt ngudng cho phép, hi€u suat truyén cao nhat;
bu cong suat d€ van hanh cura van theo yéu cau cong trinh;

Hai xi lanh phai lam viéc déng bo, déng tdc, khong tut, roi ctra khi dung;
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4.3. Cac phan tir trong mach diéu khién:
4.3.1. Co cdu phén phéi:

Puoc dung dé d6i nhanh dong chay & cac nat cua ludi dudng éng va phan phdi chit long
vao cac duong dng theo mot quy luat nhat dinh nham thyc hién doi chiéu chuyén dong cua

pitong trong xi lanh.

Nho vy c6 thé dao chiéu ciia phan tir chip hanh (dong co thuy luc) hodc didu khién nod

theo mot quy luat nhét dinh.

4.3.2. Co céu tiét luu:

Puoc dung dé diéu chinh hay han ché luu luong chat 1ong trong hé thong bang cach gay

suc can doi voil dong chay.
4.3.3. Van an toan:

Thiét bi c6 thé diéu chinh 4p suét chét 16ng trong hé théng khong vuot qua ap suit cho phép

dinh trudc.

Van an toan dong vai tro rat quan trong trong khi xay ra su ¢ qué tai. Khi d6 van s€ md

cho dau hoi vé bé dau dam bao an toan cho bom va cho toan h¢ thong.

Nguyén 1y hoat dong dya trén sy can bang lyc tac dung trén mat van giita ap luc chét long
trong hé thdng Gmg véi luc 10 xo cua van. Néu ap luc chat 16ng vuot qua luc cia 10 xo (khi

hé théng qua tai) van s& md ra cho chit 1ong duoc thdo vé ngudn.

4.3.4. Van mét chiéu:
Van chi cho dong chét 16ng chuyén dong theo mot chiéu nhat dinh.

Nhim muc dich giit nguyén vi tri ctia xi lanh hay ctra van khi hé thdng ngirng hoat dong.
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Khi d6 van mot chiéu phai co6 strc can nho nhat dé chat 1ong chay qua dé dang, vi vay luc
16 xo phai nho, chi can du dé ép sat nap vao d€ van va thang duoc luc ma sat gitra piston va
vo. Néu chat long c6 xu hudng chay nguoc lai, ap luc ctuia chat long s€ €p chat cac van vao

dé van ngin khong cho chét 16ng chay nguoc lai.

4.3.5. Van giam ap:

Trong truong hop mot ngudn ap sudt (bom) phéi cung cap cho nhiéu noi tiéu thu véi yéu
cau 4p suat khac nhau phai dung dén van giam ap. Van giam ap dung dé ha ap suét tir ngudn
xudng phu hop véi yéu cau ap suat cia noi tidu thu, dong thoi co thé giit cho ap suat noi d6

luén khong doi.
4.3.6. Pong hé do dp:
Chi 4p suat 1am viéc trong hé thong, thong bao cho ngudi diéu khiéu biét va diéu chinh.

4.3.7. Bé loc dau:

B9 phan lam ngén cén cac chat ban cua dau khong dé chay vao cac bg phan cong tac va hoi

vé bé dau nhiam bao dam cho hé théng thuy luc lam viéc binh thudng.
4.4. So dd diéu khién hé thong déng mé:
4.4.1. Cdc thong so thiét ké hé thong diéu khién:

Bang 4.1 Cac thong sb thiét ké diéu khién

Théng s6 Gia tri
1. Kich thudc cura van 15x 17 (m)
2. Ban kinh cong ctra van 16 (m)
3. Tong ap lyc nude tac dung 17445,993 (kN)
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4. Tong momen cua cac luc can

25520,67 (kN.m)

5. Khoang cach tir truc xi lanh dén tdm quay

7,6 (m)

6. Luc md moi xi lanh

2485,369 (kN)

7. Hanh trinh xi lanh

7,6 (m)

8. Toc d0 mo cura

0,45 (m/phut)

9. Ap suat lam viéc

30 (MPa)

10. Kich thudce xi lanh

D =450 (mm), d = 250 (mm)

11. Luu lugng can thiét 142 (1/phit)
12. Buong kinh 6ng hut 45 (mm)
13. Puodng kinh 6ng day 30 (mm)

12. Bom thuy lyc

Q =156 (I/phut), p = 300 (bar)

13. Bong co bom thuy luc

90 (kW)

14. Vi tri 2 xi lanh

2 xi1 lanh do1 xtrng 2 bén hong cua ctra van
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4.4.2. So do lam vigc ciia bom thiiy lyc:

I e i
> >
RS RS
o9

Hinh 4.1 So d6 lam viéc ctia bom thity luc
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4.4.3. Nguyén Iy lam viéc ciia so dé thiiy lwc:

4.4.3.1. Qud trinh mé cvwa van cung:

Khi can mé ctra van cung, hé thong cap di€n cho cudn tir bén trai ctia van phan phoi chinh
4/3. Lic nay, dong dau sé dugc dan tir cra P dén cira A, cap vao khoang kéo ctia xi lanh,
lam cho 2 piston rat vé dong thoi va ctra van chuyén dong theo hudng mo 1én. Dau ¢ khoang

day duoc dan tir xi lanh qua ctra B, vé cira T ctia van phan phoi 16i vé thung chira dau.

Van mot chiéu cho phép dau hdi nhung ngin dong nguoc chiéu, con van tiét lwu gitp diéu

chinh toc d6 lui vé cua xi lanh, ddm bdo 2 xi lanh di chuyén dong toc va can bang tai.

Ap suét hé théng ludn duoc kiém soat boéi van an toan dé tranh vuot qua gidi han thiét ké
va cai dat.

4.4.3.2. Qud trinh dong cvra van cung:

Khi can dong cira van cung, hé théng cdp dién cho cudn tir bén phai ctia van phan phdi
chinh 4/3. Luc nay, dong dau s& dugc dan tir ctra P dén cira B, cdp vao khoang day cua xi
lanh, 1am cho 2 piston day ra déng thoi va ctra van chuyén dong xudng duédi, thuc hién qua
trinh dong ctra. Dau ¢ khoang kéo duoc din tir xi lanh qua cira A, vé cira T ctia van phan

phoi 161 veé thung chira dau.

Ap sut hé thong ciing luén duoc kiém soat boi van an toan dé tranh vugt qua gidi han thiét

ké va cai dat.
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CHUONG 5: VAN HANH, BAO DUONG HE THONG CUA VAN CUNG

5.1. Giéi thiéu chung:

Cira van cung 13 thiét bi co khi thuy cong quan trong duoc lip dit tai dap tran, nham diéu
tiét dong chay va dam bao an toan cho cong trinh trong mua 1i. Vi vu diém do bén cao,
kha ning diéu khién chinh xac, hé thong diéu khién ctra van cung bang xi lanh thuy luc

ngay cang dugc ung dung rong rai trong cac cong trinh thuy dién.

Trong chuong nay, ndi dung sé tap trung phan tich phuong phap van hanh hé théng cira van
cung ciing nhu quy trinh bao tri — bao dudng dé dam bao thiét bi hoat dong an toan, hiéu

qua va bén ving theo thoi gian.

Cong tac van hanh va bao dudng hé théng ctra van cung thiy lyuc giit vai tro dic biét quan
trong trong dam bao tinh an toan va 6n dinh ciia cong trinh. Viéc tudn thi dung quy trinh
k¥ thuat va bao tri — bao dudng dinh ky khong chi gitip ngin ngira su ¢b ma con gbp phan

kéo dai tudi tho cho thiét bi, dam bao hé thdng dugc van hanh tin ciy va on dinh lau dai.
5.2. Nguyén Iy van hanh hé thong cira van cung:
5.2.1. Nguyén tic van hanh civa van cung:

Nguyén tic van hanh dya trén sy diéu khién phdi hop giita 2 xi lanh thity lyc gan d6i xing
hai bén than ctra. Xi lanh duoc cép dau tir tram nguén thuy luc va dugc diéu khién boi hé
théng dién — thuy luc trung tim. Tin hiéu van hanh c6 thé dugc khai phat tir phong diéu

khién trung tim hodc ti van hanh cuc bo.
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Tram dau thay luc

Cira van cung

KT
?‘) Xi lanh thuy luc

Hinh 5.1 Tong quan h¢ thdng cira van cung diéu khién bang xi lanh thuy luc

5.2.2. Trinh tw van hanh:

5.2.2.1. Truwoc khi van hanh:

Kiém tra muc nudc thugng va ha luu dé dam bao du diéu kién van hanh an toan;

Kiém tra trang thai co hoc ctia ctra van cung: khong c6 vat can, khong bi ket, gdy hong;
Kiém tra hé théng thuy luc: muc dﬁu, ap suét bom, khong ro ri, van hoat dong binh thuong;

Kiém tra nguon dién, tin hi¢u di€u khién, h¢ thong canh bdo an toan.

5.2.2.2. Qua trinh vdn hanh:

+ Khi can mé cira van cung:
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Khoi dong hé théng thuy lyc, tram nguén thuy luc bat dau hoat dong, tao ap suét can thiét;
Gui tin hiéu mé cira, van phan phdi dién tir chuyén mach, cip dau thiy luc cho xi lanh;

Piston xi lanh chuyén dong i vé, ddng thoi ctra van nang 1én theo chuyén dong tron, quay

quanh cum gobi do xoay;

Khi ctra dat vi tri m¢ nhu nguoi van hanh mong muodn, h¢ thong diéu khién dung cap dau,

van mot chiéu dugce kich hoat dé gilt cura 6n dinh.

% Khi can déng cira van cung:
Khoi dong hé théng thuy lyc, tram ngu@)n thuy luc bt dau hoat dong, tao ap suét can thiét;
Gui tin hiéu déng ctra, van phan phdi dién tir chuyén mach, cap dau thuy luc cho xi lanh;

Piston xi lanh déy ra phia trudc, ddng thoi kéo ctra van ha dan xudng dé thuc hién qué trinh

dong cua;

Két thuc hanh trinh dong khi cira van da tré vé hoan toan vi tri ban dau, hé thong diéu khién

dirng cép dau.

*Mot sO luu v, véu cau dé dam bao an toan:

Cam nguoi ding hodc lam viéc gan vi tri ctra van khi dang van hanh, chi cho phép nguoi

duoc dao tao va co trach nhi€ém thuc hién van hanh;
H¢ thong phai ¢6 canh bdo van hanh bang coi1 va dén tin hi¢u;
Phong di€u khién phai dugc cach ly voi nudce, c6 bao vé dién ap va chong sét lan truyén;

Vian tbc mo phai duoc kiém soat dé tranh hién tuong xung ap, gy rung dong hoic tac dong

manh to1 cira;
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Theo doi ap suét lam viéc va tée do nang/ha cua, ap luc dau va tinh trang déng bo gitra hai

xi lanh trén dong ho va man hinh giam sat d€ dam bao tinh an toan, 6n dinh cho hé thong.
Can dam bao dong b0 gitra hai xi lanh dé tranh van xodn ctra;

Trong qué trinh nang/ha, phai theo ddi chéng hién twrong nghet dau hodc qua ap gay hong
thiét bi ctia hé thong.

Phai kiém tra xem c6 VAt can & vi tri ha ctra dé tranh va dap khi dong.
5.3. Bao dudng hé thong cira van cung:

5.3.1. Muc dich:

H¢ thong ctra van cung lam vi¢c trong moi trudong khac nghiét, chiu anh huong cua nude,

ap luc, nhiét do va tap chét. Vi vay, bao dudng dang cach gitp:
- Ngén ngutra hu hong dot ngot;

- Duy tri hiéu suat 1am viéc on dinh;

- Gia ting tudi tho cia hé thng xi lanh va két cau cira van;

- Pam bao an toan cho ngudi va thiét bi.
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,_;-:
I e

&

Hinh 5.2 Cong nhan NMTD thuc hién bao tri, bdo dudng tai dap tran

5.3.2. Cdc cdp dp bdo dwong:

5.3.2.1. Bio dwong thwong xuyén (hang ngay hodc hang tuin):

V¢ sinh bé mat xi lanh va cira van khoi bun dat, rong réu;

Kiém tra dau thuy luc: muc dau, mau sic, mui dé phét hién 6 nhiém dau néu co;
Kiém tra ro ri tai cac dau ndi 6ng, phdt, van diéu khién.

5.3.2.2. Bao dwing dinh ky (hang thang):

Thay dau thuy luc néu do sach khong dam bdo theo tiéu chuin k¥ thuat;

Thay loc dau, loc hat néu ban;

Kiém tra va can chinh hanh trinh xi lanh, d6 dong bo khi van hanh;

Béi tron cac cht, géi do, bac lot;

Kiém tra céc thiét bi di¢n, hé thong di€u khién ctra van cung.
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5.3.2.3. Bdo dwong tong thé (hang niam hodc theo ké hoach I6n):

Théo xi lanh kiém tra dd mon piston, phét lam kin, xi lanh bi xudc, mon;
Kiém tra tram nguén thuy luc: bom, cac van diéu khién, tu dién;

Son phu lai bé mit cira van cung néu c6 hién tuong an mon kim loai;

Kiém tra d0 6n dinh cac cum goi do xoay, lién két bu 16ng, mo61 han cua cura van véi két cau

cong trinh;

Kiém dinh thiét bi theo quy dinh ciia don vi quan Iy an toan cong trinh.

5.3.3. Ghi chép nhdt ky va hé so bdo duiéng hé thong civa van cung:

Ghi chép day du cac lan bao dudng, hang muc thyc hién, thay thé thiét bi;

Ghi chu thong s6 k¥ thuat hé thong sau mdi lan hiéu chinh (4p suét, toc do, hanh trinh);
Luu trit ho so kiém dinh, bién ban nghiém thu sau sura chita;

St dung s6 nhat ky bao tri - bao dudng va hé thong quan 1y tai san (néu c6) dé theo doi

thiét bi theo thoi gian.
5.3.4. Yéu cau doi voi nhén sw va thiét bi bao dwong:

Nhén vién bao tri phai c6 chuyén mon vé co khi thuy luc, hiéu nguyén 1y thiét bi;

Trang bi du thiét bi do kiém nhu: déng ho ap suat, thiét bi hut xa dau, bo dung cu thao lap

chuyén dung;

St dung dung loai dau thuy luc (d6 nhét phu hop, khong dung dau kém chét luong giy hu
phat va xi lanh);

bam bao an toan trong qua trinh bao dudng nhu: ngét dién, khoa thiét bi, ¢6 bién bao va hé

thdng bao ho khi sira chira.
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CHUONG 6: KET LUAN

Trong pham vi dé tai “Thiét ké hé thong cira van cung dap tran”, d6 4n da tién hanh nghién
cuu téng thé tir khao sat thuc té, lya chon phuong an thiét ké, dén tinh toan két cau va hé
thdng diéu khién nham x4y dung mot giai phap k¥ thuat hoan chinh, ¢6 tinh ing dung thuc

tién cao cho cong trinh thuly dién.

6.1. Tong hop két qua dat dwoe va két luan, danh gia:

6.1.1. Nhitng két qua dat dwoc:

D3 trinh bay 16 chirc nang, vai tro va yéu cau k¥ thuat ddi véi clra van cung trong cac cong

trinh dap tran thuy dién, dac biét 1a tai dy an thuy dién Krong H’nang, c6 4 ctra van cung

diéu khién bang thay luc, voi kich thude 16n, 1am viée trong diéu kién thuy luc phic tap;

D3 tong hop cac tiéu chuan lién quan nhu TCVN 8299:2009, cac tai liéu tham khao chuyén

nganh va yéu cau thuc tién dé 1am co sé cho thiét ké;

Dé xuét va phan tich 4 phuong 4n thiét ké hé thong ctra van theo céc tiéu chi: két cau,

nguyén 1y van hanh, hé théng diéu khién va kha ning bao tri;

Phuong an ctra van cung diéu khién béng xi lanh thiy luc dugc lua chon vi c6 kha nang
van hanh 6n dinh, di€u khién chinh xac, d6 an toan cao va kha nang ty dong hoda tot, dac

biét phu hop véi diéu kién tai trong nude 10n;

Tién hanh tinh toan day du tai trong tac dung 1én cira van: bao gém ap luc thiy tinh, thiy

dong, trong lugng ban than va céc tai trong phuy;

Str dung phﬁn mém SAP2000 dé mo hinh hoa, phan tich ndi lyc, kiém tra d6 bén — do vong
— hé sb an toan, két qua cho thdy két ciu ctra van dap tng day du yéu cau k¥ thuat va an

toan theo tiéu chuan thiét ké;
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D3 thyc hién tinh toan lyc dong/md, chon xi lanh thuy luc phu hop, thiét ké so d6 nguyén

1y mach diéu khién, tinh toan thong s6 bom, van, bd loc va céc thiét bi phu tro;

Thiét ké so d6 thay lyc dam bao van hanh hiéu qua, tranh sdc thuy luc, d& bao tri va c6 kha

nang mo rong cho diéu khién ty dong hoac di€u khién tir xa;

Trinh bay nguyén 1y van hanh cu thé cho timg ché do lam viéc (d6ng — mé — dirng khan

cip), dam bao an toan khi van hanh thu cong hoic tu dong;

Dé xuét quy trinh bao dudng dinh ky cho hé thong xilanh, duong 6ng, bom thuy luc va cac

thiét bi diéu khién nham kéo dai tudi tho thiét bi va dam bao hoat dong 6n dinh.

6.1.2. Két lugn va ddinh gidg:

Nhiém vu di hoan thanh viéc thiét ké hé théng cua van cung tur viéc lya chon phuong an,
tinh toan thiét ké két cau, hé théng thuy luc dén giai phap diéu khién va bao tri. Hé théng
thiét ké dam bao yéu cau k¥ thuat, tinh kha thi va co thé ing dung thuc tién trong cac cong

trinh thuy loi;

Phuong an thiét ké da giai quyét tot cac yéu cau vé d6 bén két ciu, do an toan khi van hanh,
d6ng thoi chi trong dén yéu t6 bao tri, bao dudng, gitip nang cao hiéu qua kinh té — k§ thuat

cho toan bo hé théng;

D6 an di két hop hai hoa giita Iy thuyét va thyc tién, c6 ap dung cac phan mém hién dai

trong thiét ké k¥ thuat;

Két cau clra van cung va hé thong diéu khién duoc thiét ké c6 tinh kha thi cao, pht hop véi

diéu kién cong trinh tai Vi¢t Nam, dac biét 1a cac dap tran quy mo vua va 16n;

Tuy nhién, do giéi han thoi gian va diéu kién thuc hién, mot sé ndi dung nhu phén tich
dong hoc chi tiét hoac thir nghiém mé hinh vat 1y chua duoc trién khai day du. Day sé& 1a
huéng mé cho cac nghién ciru, phat trién tiép theo trong twong lai nham hoan thién va niang

cao hiéu qua thiét ké.
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6.2. Han ché va huéng phat trién:

Mic du db an nay da nd luc hoan thanh ndi dung mét cach day du va chi tiét nhat, tuy nhién

van con mot s6 han ché nhu:

- Chua c6 diéu kién thyc hién thir nghiém moé hinh thuc té dé kiém ching céc gia dinh thiét

ké va kha nang chiu lyc;

- Mot sb yéu td anh huong dén tudi tho hé théng nhu an mon, méi vat liéu, rung dong dong

luc hoc chua dugc phan tich chuyén sau;

- Chua kiém chung kha ning thi cong lap dat thuc té, thiét ké moi dimg ¢ mirc ban v& va
mo phong, chua danh gia duoc kha nang van chuyén, lap dat tai hién truong, va kha ning

thao d& khi bao tri trong diéu kién dja hinh thuc té tai dap.
Trong thoi gian tdi, c6 thé md rong nghién ctru theo cac hudng sau:
- Thiét ké cac chi tiét lién két d& thao roi, bao tri thuan tién sau nhiéu nim van hanh.

- Nghién ctru kha nang ty phuc hoi va vat liéu chong an mon tién tién cho cac chi tiét ngap

nuoc thuong xuyén.

- Nghién ctru giai phép tiét kiém ning luong thuy luc, tng dung cong nghé bom thuy luc
tiét kiém dién hodc s dung ning luong pin mit troi dé cAp ngudn dy phong cho hé thong

diéu khién ctra van trong tinh huong khan cap.

- Pé xuét phuong an thi cong, 1ap dat va bao tri thuc té tai cong trinh. Xay dung hudng dan
cu thé vé quy trinh van chuyén, ciu lap, can chinh ctra van cung tai hién truong, pht hop

v6i dia hinh nti — song.
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