BO GIAO DUC VA PAO TAO
TRUONG PAI HQC SU PHAM KY THUAT TP. HO CHI MINH
KHOA XAY DUNG

F I TC:{ MR} STT SV

%x
%
Z2\H/S =
@ \ll,

HCMUTE

PO AN MON HOC
CAP THOAT NUOC CONG TRINH

Giang vién hwéng din: TS. Phan Thanh Chién
Sinh vién thye hién: Nguyén Thanh Phat
MSSV: 22135032

Lép: 22135A

Ngay 10 thang 05 ndm 2024




PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

MUC LUC
CHUONG 1: GIOI THIEU CHUNG.........covietiieeeeee et 1
1.1. Nhiém vu thiét ké hé thong CAp thoAt NWGC..............c.cvvereeereereerereiereeeas 1
1.2. ThOng $6 V@ cONG triNN .........c.oovovieiieeieeeeeeeeeee e 1
1.2.1. TANG QUAN CRUNG ......voeeeeeeeeeeeee et 1
1.2.2. Mt S0 BB GRI TREEC 06 2
1.3. NGi dung tinh tOAN ...........coooiiiiiiie 3
1.3.2. ClP BIEOC ... 3
1.3.3. TROGE RUEOT ..ot 3
1.4, SO TTBU ThIEE K& ...t 3
1.5. CAU tITC DAO CAO ...t e et eneees 4
CHUONG 2: HE THONG CAPNUGC .........cooooieerersresreeeeeeesesssesses s 5
2.1 MBS 2 thIELKE.......ovocvvicce s 5
2.1.1. Tiéu chudn VE thiSt Ké............oovnrvuiirriniinisiseesessese s 5
2.1.2. Yéu U CRUNG........coocoeeeeeeeeeseeeee oo 5
2.2. PRUONE AN CAP MUGC ...t nensans 5
2.3. Chon d0NQ N MUGT..........coovvveeeereeeeeeee st 6
2.4. Vach tuyén mang Iwéi CAP MUGT .............covvvevereirerieeereseeessesiess s, 7
240, Lura CRON VAL T10 ... 7
2.4.2. Tinh todn thity \uC CAP RUGC ............c.ooeveveeereeeeeeesesessesesseneeneenes 9
2.5. THIEt K& D& NOAM ...ttt 24
2.6. Thiét ké dung tich D& MAi............co.coovvrvvrrirereeeeeeeeee e 27
2.7. ONQG dAn NUEC VA0 D& NGAM ..., 29
2.8. Thity luc tuy@n 6ng DAt 1gq NNAT .........c.cooevvereeeeeeeeeeeeeee e 29
2.9. CROM DO ... 32
2.9.1. Chon bom Cip nuwéc cho cong trinh ...................cccooeeceeeereeereerennnn, 32
2.9.2. Chon BOM tANG GP ... 36
2.10. Tinh toan vi tri dat van gidm ap............cccocceeiiiii i 42

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

CHUONG 3: HE THONG THOAT NUOC .......ooovevereeeceeeeereeeeeeeeerieeanes 46
301 M tA ThIEE K. 46
311 Tiéu Chu@N tNIBLKS ... 46

312, Yéu AU TNIBLKE ... 46

3.2. Phuong an thoat NWOT ............cccovviiiiiii s 46
3.3. Luu lwgng nwoc thai tinh todn ..., 46
34, Lira CNON VAL I ..o 47
3.5. Tinh todn thlly IWC..........coooiiiii s 49
3.5.1. Thay luc ong ngang va ong ditng nwoc thdi xdm ........................... 49

3.5.2. Thiiy luc ong ngang va ong ditng nwoc thdiden............................ 64

3.6. ONE thONE NO..........ovocvceceeeeeee et 78
Ry 0] T T T TR 78
3.8. BE I N0 ..ottt 82
CHUONG 4: HE THONG THOAT NUGOC MUA ......c.oovvveirereeereeernenesnns 83
4.1 MD 2 tRIELKE......covocvvivic e 83
4.1.1. Tidu chu@n thiGLKE ..........ooovviveeieiiiseeeee e 83

4.1.2. Yéu CAUTNIBLKE ... 83

4.2. Phuong an thoat nwéc muwa ..o 83
4.3. TINh t0AN..........ooooi e 83
4.3.1. Tinh ong ditng va phicU thU ..............cooovvvveeeeeeeeeeeeeereeeeee e, 83

4.3.2. Tinh toan mang dGN RWEC (SE —NO) ..., 84
CHUONG 5: TiNH TOAN KINH TE VA CHIPHI VAT TU .....ccoooovvevre. 86
5.1. Ong cap va thoat theo chiu dAi .............coooveveveveerieieeeeeeeee e 86
5.2, PRI KIBN NG ..ottt 87
5.3, TRIEE DI V8 SINN ... 88
5.4. Phu Ki€n phong Bom.............cccooiiiiiiiiiic e 88
TATLIEU THAM KHAO ...t 89

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

DANH MUC HINH ANH
Hinh 1.1. Mat chinh dién to0a nha BRG..........coooiiiiii e, 2
Hinh 1.2. Toa nha BRG quan st tlr trén Ca0 .......ccvveiiiiiiiiiieeriiee s 2
Hinh 2.2. Dong hd nudC Zenner DNBO..........c.vecvveeeeeeeeeeeeeeeee e s s 7
Hinh 2.3. Ong nhua Tign PRONG PP-R........coviiceieeieeeeesesiess s 8
Hinh 2.4. Mit bang va so d6 khong gian khu vé sinh tang ham Bl ...........cccccevene.... 9
Hinh 2.5. Mit bang va so d6 khong gian khu vé SiNh tang L.......cccceevveveerevevcicnnne, 11
Hinh 2.6. Mit bang va so d6 khong gian khu vé SiNh tang 2.........cccvveeveveveveeieenne, 14
Hinh 2.7. Mit bang va so do khong gian khu vé sinh tang 3 —tang 12................... 16
Hinh 2.8. Mit bang va so d6 khong gian khu vé Sinh tang 13.......cccovevevevrvrrcenne, 17
Hinh 2.9 Mit bang va so d6 khong gian khu vé sinh tang 14 — ting 20................... 18
Hinh 2.10. Mit bang va so @6 khong gian khu vé sinh tang 21-A .........cccooeevveeeee. 19
Hinh 2.11. Mit bang va so d6 khong gian khu vé sinh ting 21-B.........c..cc.ccevunenee, 20
Hinh 2.12. Mit bang va so @6 khong gian khu vé sinh ting 21-C..........cccovvveveneee. 20
Hinh 2.13. Mit bang va so do khong gian khu vé sinh tang 21-D ........cccccvvvveeee, 21
Hinh 2.14. Mit bang va so d6 khong gian khu vé sinh ting TUM ...........cc.ccoevuneane, 23
Hinh 2.15. Hinh chit nhat nho chira duong CUNG ......cccoovviiiiiiie e 24
Hinh 2.16. kich thudC bé theo thISt K& ...........covevieeeeeeeeeeeee e 25
Hinh 2.17. M6 ta D& theo tinh tOAN ..........coveveeeeeeeeieeesees s 26
Hinh 2.18. B 13p ghép in0X 24 M3 .....c.cvuevieeeeeieeeeeeeee e 27
Hinh 2.19. M6 td bé mai theo tinh t0AN ...........ccovverveveeeieeeeeee e 28
Hinh 2.20. M6 tA CNIGU CA0 Hib...uvuceeeeeeeceeieieciceeee e 32
Hinh 2.21. Thong s6 bom Grundfos CR 20-8..........ccccevereereererieriseesreresessereerieranes 33
Hinh 2.22. Bom Grundfos CR 20-8 Bom Grundfos CR 20-8 .........cccoevvvvvrrrrrunne, 33
Hinh 2.23. Phong bom tANg NAM.........cccccvveieeieieierieceeseese e sesieseeseesee s sesanes 35
Hinh 2.24. chiéu cao hinh hoc TBVS At 101 NNAL ...c.ovveeeeieeeeeeeeeeeeeee e 37
Hinh 2.25. thong s6 bom Grundfos CR 5-4 .........ccccceeereereerenrinierssssssssessessessenennes 38
Hinh 2.26. Bom Grundfos CR 5-4 ..ot 39
Hinh 2.27. Binh tich 4p dung tich 100 Lit...........ccoooiiiiiiii e 40
Hinh 2.28. Phong bom tANg Ap........ccovveiiiiieiie e 40

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

Hinh 2.29. Chi tiE D& MAT ......veeveeeeeieeeieeseeeee ettt 41
Hinh 2.30. ThUY [TC 8N QUNG .....cvveiveeeeieeeeeeeeeee e 42
Hinh 2.31. Thong s6 K§ thUAt VAN QIAM D ........c.eveereeereereseseeeeeeeeesseeseeseeses s 43
Hinh 2.32. Cao d6 cac tAng dat VAN QIAM 4P........ccevveeeveerereresieeieeessesseesessessessenenes 44
Bang 2.1 Tong duong luong thit b V& SINN ..........ceoieeeeeeeeeeeeeee e, 6
Bang 2.2. Catalog 6ng nhya Tién PhONG PP-R........cccvveviieiiieeeeeeeeseseses s, 8
Bang 2.3. Tinh toan thily luC cho tANG NAM .......c.cviveeeieeeeeeee s 10
Bang 2.4. Tinh toan thily TeC Cho tANG L.......ouvieeceeeeeeeeeeeeee s 12
Bang 2.5. Tinh toan thily TeC ChO tANG 2.......vvveieieeeeiceseeeee s 15
Bang 2.6. Tinh toan thily luC cho tang 3 —taNG 12 ......c.ovevveeeeeeeeeeeeeeeees s 16
Bang 2.7. Tinh toan thily IuC Cho tANG 13 .......cvivvieeieeiieseeeee s 17
Bang 2.8. Tinh toan thly luc cho tang 14 — tANG 20 .......covevvveeeieseeeeeeeee e 18
Bang 2.9. Tinh toan thily TuC ChO tANG 21 .....oevveeeeeeieeeeceeee et 22
Bang 2.10. Tinh toan thity luc cho tANg TUM ........coviviieeeieieeieeseceses s 23
Bang 2.11. ToN that 4p IC CAC TANG.......veiveeeeeeeeeee st 31
Bang 2.12. Ton that ong hiit VA 6ng AAY ....c.cevvevreeeieeeieeeeeeeee s 34
Bang 2.13. TBVS va luu luong Khu VIIC DAL 10T ..o 36
Bang 2.14. Ap Iwc NUGC 12l CAC TANG .....cveveeveeeeeeeseeeeeteeessesessee st sssneesees 44
Hinh 3.1. M3t bang va so do khong gian thai xam vé sinh tang Bl ..........c..cc........ 49
Hinh 3.2. Mt bang va so d6 khong gian thai xam vé sinh ting 1........cc.cocevvvneenee, 51
Hinh 3.3. Mt bang thai xam v& SINNEANG 2 ....coveveeeeeeeeeeeceeee e 52
Hinh 3.4. So d6 khong gian thai xam v& SiNNTANG 2 .......eveveevcececeeeeeesee e 53
Hinh 3.5. Mit bang va so d6 khong gian thai xam vé sinh ting 3 —12..........c......... 54
Hinh 3.6. Mit bang va so d6 khong gian thai xam vé sinh ting 13..........cc.ccceuuvee., 55
Hinh 3.7. Mit bang va so d khong gian thai xam vé sinh ting 14-20 .................... 56
Hinh 3.8. Mit bang va so d6 khong gian thai xam vé sinh A —B — C tang 21......... 58
Hinh 3.9. Mit bang va so d6 khong gian thai xam vé sinh D ting 21............c......... 60
Hinh 3.10. Mit bang va so do khong gian thai xam vé sinh ting TUM.................... 61
Hinh 3.11. Mit bang va so do khong gian thai den vé sinh ting Bl ...........cc.cc........ 64
Hinh 3.12. Mit bang va so d khong gian thai den vé sinh ting 1.........cccooevveenee.. 65

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

Hinh 3.13. So d6 khong gian thai den vé& SINNTANG 2 ......vvvevceceeeececeeee e 67
Hinh 3.14. Mat bang thai den vé& SINNANG 2 ... 67
Hinh 3.15. Mit bang va so do khong gian thai den sinh ting 3 —12........c..ccceuueee., 69
Hinh 3.16. Mit bang va so do khong gian thai den vé sinh ting 13.........cc.cccceuuvee., 71
Hinh 3.17. Mit bang va so db khéng gian thai den vé sinh ting 14 — 20................. 72
Hinh 3.18. Mit bang va so do khong gian thai den vé sinh WC A -tang 21 ........... 73
Hinh 3.19. Mit bang va so dd khéng gian thai den vé sinh WC B - tang 21 ........... 74
Hinh 3.20. Mit bang va so db khéng gian thai den vé sinh WC C - tang 21 ........... 74
Hinh 3.21. Mit bang va so do khong gian thai den vé sinh WC D -tang 21 ........... 75
Hinh 3.22. Mit bang va so do khong gian thai den vé sinh ting TUM..................... 76

Hinh 3.23. Mat bang khu vyuc chuyén cos vao hop k¥ thuat (ting 2 — tang 1) ......... 79
Hinh 3.24. So d6 khong gian khu vuc chuyén cos vao hop k¥ thuat (ting 2 — tang 1)

Hinh 3.25. Mat bang khu vyuc chuyén cos vao hop k¥ thuat (ting 1 — ham 1) ......... 81
Hinh 3.26. So d6 khong gian khu vuc chuyén cos vao hop ky thuat (tang 1 — tang ham

/1) OO 82
Bang 3.1. Catalogue 6ng nhua UPVC Tién PhONG.......ccoveveeveieieeeeeeessesesies s 48
Bang 3.2. Luu lugng nudc cap va nudc thai xam tang ham Bl .........cccovevveveveeenenes 50
Bang 3.3. Tinh toan thuly luc ng ngang nudc thai xam tang ham Bl ............c........ 50
Bang 3.4. Luu luong nudc Cap va nudC thai XAm tANg L.......ocvvvevevieesieeeeeseeeens 52
Bang 3.5. Tinh toan thily luc 6ng ngang nudc thai xAm ting L.........cocevvvvevevrrennenes 52
Bang 3.6. Luu luong nudc Cap va nudC thai XAm tANg 2.....c.ccvvveeveeeeeeseeeeseeiseeenens 53
Bang 3.7. Tinh toan thiy luc dng ngang nudc thai Xam tang 2.........ccccevvvevevnennen. 54
Bang 3.8. Luu lugng nudc cap va nudcC thai xdm tAng 3 — 12....cevvveeveereererereenn. 55
Bang 3.9. Tinh toan thuy luc dng ngang nudc thai xAm ting 3 — 12.......cccvvvveenennes 55
Bang 3.10. Luu lwong nudc cap va nudc thai xam ting 13 .......cceveerveverererrerenne. 56
Bang 3.11. Tinh toan thuy lyc 6ng ngang nudc thai xam tang 13........cc.eveveeeenenee. 56
Bang 3.12. Luu luong nudc cip va nudc thai xam tang 14-20.........ccoveveeeerereeeenns 57
Bang 3.13. Tinh toan thuy lyc 6ng ngang nudc thai xam tang 14-20....................... 57
Bang 3.14. Luu luong nudc cip va nuéc thai xam WC A —B—Ctang 21 ............. 59

Bang 3.15. Tinh toan thuy luc éng ngang nuéc thai xam WC A — B — C tang 21...59

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

Bang 3.16. Luu lwong nudc cap va nudc thai xam WC D tAng 21.....cccvvevvevevrieennes 60
Bang 3.17. Tinh toan thuy luc éng ngang nuéc thai xam WC D tdng 21................ 61
Bang 3.18. Luu luong nudc cap va nudc thai xam ting TUM ......oocvvvvveeveeeiennns 62
Bang 3.19. Tinh toan thily luc 6ng ngang nudc thai xam ting TUM ........ccceeevennnes 62
Bang 3.20. VAN tdc cho phép ng @UNG..........cvoiveveieeeeeeeeeeeeee e 63
Bang 3.21. Luu lwong nudc cap va nudc thai den ting hAm Bl ........cccovovvvvveiiennne, 64
Bang 3. 22. Tinh toan thuy lyc dng ngang nudce thai den tang ham B1 ................... 65
BBang 3.23. Luu lugng nudc cap va nudc thai den tang 1 ......c.ceveceveeeeeeeeeeeeeenns 66
Bang 3.24. Tinh toan thily luc éng ngang nudc thai den ting L........coovvvvvvvereeennes 66
Bang 3.25. Luu luong nudc cap va nudcC thai den tAng 2.......cvvvevevvevervceerniinennens 68
Bang 3.26. Tinh toan thily luc 6ng ngang nudc thai den ting 2.........ccvvevvvvvereeeennes 69
Bang 3.27. Luu luong nudc cip va nudc thai den ting 3 — 12......ovcvvvevveeveeereneennes 70
Bang 3.28. Tinh toan thily luc 6ng ngang nudc thai den ting 3 —12......c.ccovvvvvneees 70
Bang 3.29. Luu luong nudc cip va nudc thai den tAng 13 ......cvvvveevveeveereeiseeeans 71
Bang 3.30. Tinh toan thily luc 6ng ngang nudc thai den ting 13........coevvvveevreenenes 71
Bang 3.31. Luu luong nudc cap va nudc thai den ting 14 — 20 .......ccovvvvvrveeereennens 72
Bang 3.32. Tinh toan thily luc éng ngang nuéc thai den ting 14 — 20..........ccove...e. 73
Bang 3.33. Luu luong nudc cap va nudcC thai den tAng 21 .......o.vvvecvveevceseeiieeenens 75
Bang 3.34. Tinh toan thily luc 6ng ngang nudc thai den ting 21 ........coevvevevvreenenes 76
Bang 3.35. Luu luong nudc cip va nudc thai den ting TUM .....c.oocvveeicececieeeans 76
Bang 3.36. Tinh toan thily luc 6ng ngang nudc thai den ting 21 ........covevvevevvreeneees 76
Bang 3.37. Van tdc cho phép ONng QUNG ......c..c.ovvveeereeeeeeeseeeeeesiesesessses s 77
Bang 3.38. Luu luong thai va c4p dng théo tir ting 2 VE tang 1 .......cevevveeveevrevrennn. 78
Bang 3.39. Thuy luc 6ng ngang cta 6ng chuyén cos ting 2 vé tang 1...........c........ 79
Bang 3.40. Ong dtng chuyén cos ting 2 V& tANG L......c.ceveveeveecereierereseseeeseeeeneeeens 79
Hinh 4.1. Mgt cat s& nd hinh chit NNAL.......ooovvirercece e 84
Bang 4.1. Kha ning thoat cta phidu va ong g .........cceveevvveveeereseeseresneenenen, 84

NGUYEN THANH PHAT - 22135032



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

CHUONG 1: GIOI THIEU CHUNG

1.1. Nhiém vu thiét ké hé théng cip thoat nude

Nudc 12 mét loai chat 1ong vo cung can thiét cho nhu cau doi séng trong sinh
hoat, san xuét va trong cong nghiép... ciia con ngudi. Ciing chinh vi 1y do d6 ma viéc
cung cip nudc cho mot d6 thi néi chung va timng cong trinh néi riéng rat duoc quan
tam va chu trong, dic biét 1a cac van dé lién quan dén 4p luc cip nudc cia cong trinh
luon luén 13 thiét yéu vi n6 anh hudng dén su tén vong cong trinh va sy thoai mai dén
tir nguoi St dung nén viéc cap nudce ludn 12 van dé vu tién cho mot cong trinh.

Thiét ké hé thong cap thoat nudc cho toa nha cé nhiém vy dua nudc tir mang
ludi bén ngoai vao bén trong cong trinh cu thé 1a di dén ting cac thiét bi vé sinh va
cac may moc can sir dung nude, dong thoi cling s& co6 nhiém vy dua cac loai nuéc
thai tir nguoi str dung, nudc mua tir mai nha hoic tir nuéc thai cac thiét bi may méc
ra khoi cong trinh vé tram xur 1y nuéc.

Db an Cap Thoat Nudc 13 mét trong nhitng hoc phan déng gop ¥ kién cua ca
nhan em vé nguyén Iy Cap Thoat Nugc cho mot cong trinh, dong thoi ciing s& dua ra
duoc giai phap toi uu cho cong trinh d6, Pd 4n nay sé thiét ké hé thong cap thoat
nudc cho toa nha van phong hanh chinh BRG Group.

1.2. Thong sb vé cong trinh

1.2.1. Téng quan chung

BRG Tower 1a mdt toa nha vian phong hang A toa lac tai s6 198 Tran Quang
Khai, phuong Ly Thai T6, quan Hoan Kiém, TP. Ha Noi. Pay 1a mét trong nhing
cong trinh ndi bat do BRG Group phat trién va quan 1y, nim & vi tri trung tim, thuan
tién cho giao thong va cac hoat dong kinh doanh.
Chiéu cao: BRG Tower c6 tong cong 21 ting ndi va 3 tang ham.
Dién tich san: Tong dién tich san xay dung khoang 32.000 m2.
Surc chira ¢ong trinh: Khoang 3200 nguoi — ude tinh 10 m?/ngudi
Dién tich mdi ting: Dién tich mdi tang khoang 1.500 m2, duoc thiét ké linh hoat, co
thé chia nho thanh cac van phong dién tich nhé hon tiy nhu cau cia doanh nghiép.
Két cidu xdy dwng: Toa nha duoc xay dung bang két cdu bé tong cbt thép, voi mat
ngoai duoc 6p kinh chit luong cao, vira mang tinh thAm my, vira gitip cach am va
cach nhigét.
Muc dich st dung: BRG Tower chu yéu phuc vu muc dich vin phong cho thué, véi
cac tang dugc thiét ké ma va linh hoat, pht hop cho cac doanh nghiép I6n nho
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1.2.2. Mot s6 hinh anh thue té
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Hinh 1.2. Toa nha BRG quan sdt tir trén cao

Trich ngudn: https://officespace.vn/office/brg-tower/
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1.3. Noi dung tinh toan

1.3.2. CAp nuéc

- Chon so d6 hé théng cap nudc cho cong trinh.

- Tinh toan va chon ddng hd do nude.

- Vach tuyén mang ludi cap nudc

- Xac dinh luu lugng cip nudc tinh toan.

- Tinh thay luc mang luéi cip nudc.

- Tinh toan c4c cong trinh don vi: bé chira ngdm, bom, két nudc mai, tram khi ép.
- Lap bang tong hop khdi luong vat tu cip nudc.

1.3.3. Thoat nwoc

- Vach tuyén mang luéi thoat nudc.

- Xéc dinh luu lvgng nudce thai tinh toan.

- Tinh toan thuy luc mang luédi thoat nudce: nude thai va nudec mua.
- Tinh toan bé tu hoai va cac cong trinh don vi khac.

- Lap bang tong hop khdi lugng vt tu thoat nudc.

1.4. S6 liéu thiét ké

- Ap luc ddu vao cua hé théng cap nude thanh phd l1an luot 1a Hmin=15 m, Hmax=25 m

- C6 bé phét va hé théng xir Iy nudc thai vi sinh, thoat nude vao 6ng xir Iy nudc thai
thanh ph

Trong thuc hanh thiét ké va 1ap dat hé théng cip thoat nudéc, viéc luya chon nén dat

dng cap nudc hay dng thoat nude bén dudi phu thude vao mot sé yéu td sau:

- Ap lwe nwéc: Ong cap nude thudong phai chiu ap luc nude cao hon so vai dng thoat
nuée. Pt dng cip nudc & phia trén c6 thé giup dé dang kiém tra va bao dudng khi
can thiét.

- Nguy co rd ri: Néu 6ng cip nude duoc dat dudi dng thoat nudce va cb su ¢d ro ri,
nuéc sach ¢ thé bi nhidm ban tir nudc thai. Pidu nay dac biét quan trong trong cic
hé thong cap nudce sach.

- Trong lrong va kich thwéc: Ong thoat nude thuong co kich thude 16n hon va ning
hon 6ng cap nude. Bat ong thoat nuwdc & dudi s& giup hé théng 6n dinh hon va tranh
gay ap luc 1én 6ng cap nudc.

- Yéu ciu bao tri: Ong thoat nude thuong can duoc Kiém tra va bao tri it hon so voi
6ng cap nudc.

- Do d6, viéc dit 6ng thoat nude bén dudi co thé giup giam thiéu chi phi bao tri va
tranh gay can tré cho cac cong tac bao tri khac.
= Vay nén trong phan 16n cac trudng hop, nén dit éng thoat nudc & bén dudi va
6ng cap nudc ¢ bén trén dé dam bao an toan va hiéu qua caa hé théng.

NGUYEN THANH PHAT - 22135032 TRANG 3



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

1.5. Cau trac bao cao

Chuong 1: Gidi thiéu chung

Chuong 2: Hé théng cap nuéc

Chuong 3: Hé thong thoat nuéce

Chuong 4: Hé théng thoat nuwdc mua
Chuong 5: Tinh toan kinh té - chi phi vat tu

Phu luc
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CHUONG 2: HE THONG CAP NUOC
2.1. M ta thiét ké

2.1.1. Tiéu chuén vé thiét ké

- Hé thdng cap nudc lanh cho cong trinh theo tiéu chuan: TCVN 4513:1988
- Cap nudcC - Mang ludi dudng dng va cong trinh theo tiéu chuan: TCXDVN 33:2023

2.1.2. Yéu ciu chung

Khi thiét ké hé théng cip nude cho cong trinh can phai dam bao mot sb yéu
cau nhu:

- Phai dam bao d¢ tin cay cao

- Pap (g vé nhu cau trir luong nudc

- Pam bao chét luong nudc cao

- Ap luc cung cap phai dat nhu cau cua ngudi sir dung

- Thuan tién thi cong, bao tri, bao dudng

- Mang lai hiéu qua kinh té cao, giam chi phi van hanh sira chira

2.2. Phwong an c:"ip nwoc

Tur s6 liéu thiét ké chon H_. =15m va H_._ =25m

Theo cong thuc kinh nghiém: H_ =10+4(n-1), véi: n 1 so tang cia cong
trinh n> 2

Vi cong trinh ¢6 21 tang nén ta duoc: H, =10+4x(21-1)=90m

Nhan thay: H, =90 m > H__=25m cho nén phuong 4n cap nudc truc tiép
s& khong du diéu kién vé ap luc can thiét cho cong trinh. Vi vay dé dam bao cap nudc

lién tuc khong bi gian doan va tranh sy 6 mat nudce, dé xuat phuong an cap nudc co
bom, bé ngam, bé mai dé tang tinh an toan.

Phuwong an dé xuat:

Mang luéi Bé Mai
CN TP \ j
Bom

[

A\ 4

TBVS

Bé ngam

Uu diém: Cung Cép dﬁy da ap luc, van hanh lién tuc, du 4p luc di dén cac noi xa
nhét, dam bao trir nudc va khong ép bom van hanh lién tyc.
Nhuge diém: Ton kém chi phi lap dat cao, tiém tan nguy co thim nudc, can mot

khoang khong gian trén mai va phai bao tri bao dudng bom sau mot thoi gian van
hanh.
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= Tuy nhién néu xem xét ki ludng véi mot cong trinh 16n thi nhirng nhuge diém trén
déu duoc chuan bi sin sang. Phuong phép cap nudc tir bé ngam bom 1én mai 1a mot
giai phap hiéu qua va phd bién nhd vao kha ning duy tri ap luc nuéc 6n dinh va dam
bao ngudn nudc du tri.

2.3. Chon dong hd nwée

Theo TCVN 4513:1988 luu lwong tinh toan cho cong trinh vin phong duoc tinh bang

cong thuc:
Qu =O.2><a><4/ZN

Trong do:
N la téng duong luong cua cac dung cu V¢ sinh trong cong trinh
a 12 hé s6 phu tung chic nang cua mdi loai nha theo bang 11 — TCVN4513:1998
Véi cong trinh nay thi ¢ = 1.5
Bdng 2.1 Téng dwong lrong thiét bj vé sinh

. S6 lwong thiét bi vé sinh (cai)
Tang - - -
Ho xi Au tiéu (tw dong) Rira mat
Tang Ham B1 2 2 2
Tang 1 6 4 5
Tang 2 9 9 6
Tang 3 -12 (Tang dién hinh) 70 40 50
Tang 13 2 0 4
Tang 14 — 20 (Tang dién hinh) 49 21 42
Tang 21 5 0 6
Tang Tum 1 1 2
Tong 144 77 117
N ciia 1 TBVS 0.5 1 0.33
Toéng dwong lwong thiét bi vé sinh 187.61
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Vay:
Q, =0.2x1.5x~/187.61=4.111/s
Dua vao bang 6-TCVN4513:1988, ta chon ¢& ddng hd DN80 mm dang tua-bin co:
Q.2Q,>2Q. <221/s>4111/s>171/s
Theo bang 7-TCVN4513:1988, Bong hd DN50 mm c6 stic khang S = 0.00207 m
Ta tinh dugc ton that ap luc qua dong hd 1a:
H, =SxQ*< H, =0.00207x4.11°=0.035 m<1m
Nhu vay dong hd duoc tinh da thda man yéu cau, ta chon ddng hd DN8O mm.
= Lya chon dong hd DN80 mm cua hing Zenner, voi cac thong s ky thuat nhu sau:

- Luu luong 16n nhat do duoc: 150 m3/h
- Luu luong nho nhit do dugc: 0,8 m¥h
- Luu lugng trung binh do duoc: 40 m/h

Hinh 2.1. Pong ho nwéc Zenner DN8O

2.4. Vach tuyén mang lwéi cAp nuwéc

2.4.1. Lwa chon vat tw

Ong nhya PP-R Tién Phong 1a mot san pham duoc sir dung phod bién trong hé
théng cip nude va dan nude nong lanh. Dudi ddy 1a mot sé wu diém nodi bat cua 6ng
nhya PP-R Tién Phong:
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- An toan cho strc khoe, do bén cao
- D& dang lip dat
- Cach nhiét va cach am tot
- Than thién v&1 moi truong
- Kha ning chdng déng cin cao

Ong PP-R - PP-R pipes - DIN 80778&8078:2008

@3 ONG NHUATIEN PHONG PP-R

f

=
@ ONG NHUA TIEN PHONG PP-R

(]

|
—

3

b
L

L

Hinh 2.2. Ong nhya Tién Phong PP-R

Bdng 2.2. Catalog ong nhea Tién Phong PP-R

DN L (m) SDR 11 SDR 7.4 SDR 6 SDR5
(PN10) (PN16) (PN20) (PN25)

20 4 2.3 2.8 3.4 4.1

25 4 2.8 3.5 4.2 5.1

32 4 2.9 4.4 5.4 6.5

40 4 3.7 55 6.7 8.1

50 4 4.6 6.9 8.3 10.1

63 4 5.8 8.6 10.5 12.7

75 4 6.8 10.3 12.5 15.1

90 4 8.2 123 15 18.1

110 4 10 15.1 18.3 22.1

125 4 11.4 17.1 20.8 25.1

140 4 12.7 19.2 23.3 28.1

160 4 14.6 21.9 26.6 32.1

180 4 16.4 24.6 29 36.1

200 4 18.2 27.4 33.2 -
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= Chinh vi nhiing 1y do trén, ta s& lya chon dng PP-R PN10 d¢ tinh toan cap nudc
lanh cho cong trinh nay.

2.4.2. Tinh toan thuy luc Cf’lp nwoc

ONG CAP NUOC TU BE MAI
CW-DN32-COD:FL+2750mm, 29 m

9W D25-COP:FL+2750mm

b
WC N \
i

Lenght =47 m

OW.D0OPEL Y2 50m

temght="5-tTm
J7

CW-D32-COP;FL+2750mm

()
N

g

7
L-—

jﬁ >CW-D25-COF':FL+2EOmm -
P 9 /F

1
1]

O
!
n/

Lenght=2.1m

% CW-D20 mm 2
%

Hinh 2.3. Mgt bang va so' dé khéng gian khu vé sinh tang ham B1

Dua vao tiéu chun dung nudc TCVN 4513:1988 tra bang duong lwong thiét bi vé
sinh, ta duoc:

Tén TBVS Ky hi¢u N
WC binh xa wWC 0.5
Lavabo RM 0.33

Au tiéu (ty dong) AT 1

- Tir cong thire tinh toan cap nudc & trén, ta tinh duoc luu lwgng can thiét cho khu
vuc Vé sinh nay, dbi véi doan A0 — Al can cap nudc cho 2WC, 2RM, 2AT dugc

xac dinh nhu sau:
Qq =O.2><ax«/ZN
Trong do6:

a = 1.5, tir bang tra TCVN 4513:1958
D N =2x0.5+2x0.33+2x1=3.66

= Q, =0.2x1.5%x+/3.66 =0.5741/s
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- Tinh toan thay lyc cho doan dng nay:
+ Chon van téc kinh té: V,, =2 m/s
+ Dua vao s6 liéu vach tuyén biét dugc doan dng A0 — A1 c6 chidu daila 13.2 m
+Di voi D, =(0.4—0.5) xQ2* = (0.4—0.5)x 0.574°2 = (17.41 — 21.76) mm

tt

-3
+Pbi véi D, = / 4(\3/ :\/4X0'5742><10 ~19.11mm
T X Kt T X

+ Duya vao hai dudng kinh vira tinh & trén, ta tra bang dng PP-R Tién Phong va chon
ong c6 DN32, 1an lugt c6 ban kinh ngoai la 32 mm, day thanh 1a 2.9 mm
= ID=0D-2xe=32-2x2.9=26.2mm

+ Van téc thyc trong dudng éng duoc chon 1a:

_4Q  4x0.574x10°

- 2D? 7 x(26.2x107°%)?
+ Do dbc thay luc dbi véi dng nhua:

\/ 1774 1,065~

=1.065m/s

+ Tén that doc duong: h, =ix L =0.0665x13.2=0.878m

= Tinh twong tw ddi Véi cac doan ong con lai.

Bdng 2.3. Tinh todn thiiy luc cho taing ham

L Qtt | ob | ID v . he

Poan TBVS (m) (I/s) (mm) | (mm) | (m/s) (m)

AO0-Al | 2WC, 2AT,2RM | 13.2 | 0.574 32 26.2 | 1.065 | 0.06654 | 0.878

Al -A2 1WC, 1RM 5 0.273 25 19.4 | 0.925 | 0.07490 | 0.374

Al-A4 | 1IWC, 2AT, 1IRM 8 0.505 32 26.2 | 0.936 | 0.05296 | 0.422

A4 - A5 1WC, 1RM 22 | 0.273 25 19.4 | 0.925 | 0.07490 | 0.157

- Tinh toan thiy lwe d6i véi ting 1:

Tuong ty nhu di tinh ¢ trén, tuy nhién doan éng dung tir tang 1 chay xudng
tang ham B1 can phai dugc tinh toan tir luu lwgng can thiét cip cho toan bo tang ham
B1 va né ciing bang ludn doan A0 — A1. Do dé doan éng cp nuéc tir BO — A0 1a 32
mm véi chiéu dai 1a 24.6 m.
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§ /] L ey
| 01010 ||
- . - |3
VoAV
%ﬁ

5 /WW\W¢>© .

| | |
i Er— — ¥ 3 :
: Q Q Lerézﬁm

¥ I
S7| | WCNKT Cﬂg “ / E *
B " WC NAM

- | CW-D25-COP-FL+3000mm CW-D32-C OP'FL+3[][J[]mJM

. [@:! Length=39m Length=13m
PEE I SES I P -2 toe g —
s Fhr fh=17m : SR /\

el A= A ‘W _ /CI@ | B
. . ¥ — & =il )

- ; S s -

NIl

B0

CW-D32 mm

CW-D20 mm

B7

CW-D20 mm

CW-D20 mm

Hinh 2.4. Mt bang va so do khéng gian khu vé sinh tang 1
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Bdng 2.4. Tinh todn thiiy luc cho tang 1

Poan TBVS L (m) (?/g (gr[r)l) (r:]?n) (nr\és) i (rr‘#)
BO-B1 | 6WC,5RM,4AT | 5 | 0882 | 32 | 26.2 | 1.637 | 0.14268 | 0.713
B1- B2 3WC 24 | 0367 | 25 | 19.4 | 1.243 | 0.12660 | 0.304
B1- B3 2RM, 4AT 27 | 0648 | 32 | 262 | 1.201 |0.08243 | 0.223
Bl1-B4| 3WC,3RM 26 | 0473 | 32 | 26.2 | 0.878 | 0.04728 | 0.123
B4 - B5 1WC, 1IRM 3.8 0.273 25 19.4 | 0.925 | 0.07490 | 0.285
B4-B6| 1WC,2RM 4 | 0323 | 25 | 19.4 | 1.093 |0.10079 | 0.403
B4 - B7 1WC 2 | 0212 | 20 | 154 | 1.139 |0.14387 | 0.288
BO-AO | 2WC, 2RM, 2AT | 24.6 | 0574 | 32 | 26.2 | 1.065 | 0.06654 | 1.637
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- Tinh toan thiy lwe ddi véi tang 2:
j I

s -

fad
e =
g ]

4 d
H % -
Ha- -

&

-

[
-

3 N
S
ﬂ/r-
e

SONNN

5
ot
[E:

LA

32-COPFL+2000mm

How y

e ] Length=38m

He 'QOZS-ODP:FHQQM"“ | CE

i Length=1.8m I

I " [ 7 3
[‘ WCE UNISEX @_ : { l

&)
Longla 1o
?‘]
1
= ]
B
()

C’J’Pl
N
|

:

LCOP-FL+2000mmi

I'p?y ' -
L Lehgth =28 m 2 L
/) <§ 4 \ -

a _

CWAD20.C 0P FL+2500mm|

TTs
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Hinh 2.5. Mdt bang va so @6 khéng gian khu vé sinh tang 2
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Bdng 2.5. Tinh todn thiiy luc cho tang 2

boan TBVS o | @9 | om | om @] | )
CO-C1 | 9WC,6RM,9AT | 39 | 1180 | 40 | 32.6 |1.4140.0842|0.328
Cl1-C2 | 2WC,6RM,3AT | 1 |0734| 32 | 26.2 |1.361|0.1028|0.103
C2-C3 ARM 2 | 0345 | 25 | 19.4 |1.166|0.1130 | 0.226
C2-C4 2RM 23| 0244 | 20 | 154 |1.3080.1840 | 0.423
C2-C5 2WC, 3AT 17 | 0600 | 32 | 262 |1.113]0.0720|0.122
C5-C6 3AT 3 10520 25 | 19.4 |1.758(0.2341|0.702
C5-C7 2WC 54 | 0300 | 25 | 19.4 |1.015]0.0884 |0.477
C1-C8 7WC, 6AT 15| 0925 | 40 | 326 |1.108]0.0546 | 0.082
C8-C9 6AT 14 | 0735 | 32 | 262 [1.363(0.1031|0.144
C9-C10 3AT 15| 0520 | 25 | 19.4 |1.758|0.2341|0.351
C8-Cl1 TWC 43 0561 | 32 | 26.2 |1.041|0.0639 |0.275
C11-C12 3wWC 250367 | 25 | 19.4 |1.243|0.1266 | 0.317
C11-C13 AWC 3 | 0424 | 25 | 19.4 |1.435|0.1634|0.490
CO-BO | 8WC,6RM,7AT |17.2] 1053 | 40 | 32.6 |1.261|0.0690 | 1.182
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Tinh thay lwe ddi véi tAng 3 — 12 ting dién hinh

pavd|

o -Jéfglp T ?ﬁ MAI

CW-D}#0-COP-FL+2500mm I
lLengh —09m
{02 COPFL+2900mm

‘7 h=15m

Bdng 2.6. Tinh todn thiiy lwc cho tang 3 — tang 12

Hinh 2.6. Mdt bang va so dé khéng gian khu vé sinh tang 3 — tang 12

Doan TBVS o | @9 | om|om|ms] | m
D0-D1 TWC, 5RM, 4AT 1.9 | 0.907 40 32.6 | 1.087 | 0.0528 | 0.100
D1-D2 2RM 2410244 | 20 | 154 |1.308 | 0.1840 | 0.442
D1-D3 | 3WC,2RM,4AT |28 0745 | 32 | 26.2 |1.381| 0.1056 | 0.296
D3-D4 3WC 1.4 | 0.367 25 194 | 1.243 | 0.1266 | 0.177
D3-D5 4AT 15| 0600 | 32 | 262 |1.113 | 0.0720 | 0.108
D1-D6 AWC, 3RM 5 | 0519 | 32 | 262 |0.962 | 0.0556 | 0.278
D6-D7 4WC, 2RM 2410489 | 32 | 26.2 |0.908 | 0.0501 | 0.120
D7-D8 AWC 6 | 0424 | 25 | 194 |1.435| 0.1634 | 0.980
DO0-CO | 17WC, 13RM, 15AT 7 1.581 50 40.8 | 1.209 | 0.0484 | 0.339
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Hinh 2.7. Mt bang va so dé khéng gian khu vé sinh tang 13

Bdng 2.7. Tinh todn thiy luc cho tang 13

Dogn TBVS | @9 [m | mm| e | T | m
NO-N1 2WC, 4RM 1.5 0457 | 32 | 26.2 | 0.848 |0.0444 | 0.067
N1-N2 1WC, 2RM 2 10323 25 | 19.4 | 1.093 |0.1008 | 0.202
N1-N3 1WC, 2RM 6 |0.323| 25 | 19.4 | 1.093 |0.1008 | 0.605
N3-N4 1WC 54 (0212 | 20 | 15.4 | 1.139 |0.1439 | 0.777
NO-MO | 87WC, 63RM, 55AT | 6.2 | 3.277 | 63 | 51.4 | 1.579 |0.0586 | 0.363
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R Ay

e

CW-032-COP-FL{

Di—

—CW-DZS—CDP:FL/ B0 |
CW-D25-COP-FLY] ——

D ]

N

CW-D32-COP:FL+290!

(D25 COP-FL+

Hinh 2.8 Mt bang va so do khéng gian khu vé sinh tang 14 — tang 20

Bdng 2.8. Tinh todn thiy luc cho ting 14 — tang 20

Doan TBVS m | @9 |om|mm| s | | m

00-01 TWC, 6RM, 3AT 16| 0.874 32 26.2 | 1.620 | 0.1402 | 0.224
01-02 3WC, 3RM, 3AT 1 0.703 32 26.2 | 1.304 | 0.0953 | 0.095
02-03 3WC, 3AT 2.2 | 0.636 32 26.2 | 1.180 | 0.0799 | 0.176
03-04 3WC 2.4 | 0.367 25 194 | 1.243 [ 0.1266 | 0.304
03-05 3AT 1.5 ] 0.520 25 194 | 1.758 | 0.2341 | 0.351
01-06 AWC, 3AT 551 0.671 32 26.2 | 1.244 | 0.0877 | 0.483
06-07 3RM 1 0.298 25 19.4 | 1.010 | 0.0876 | 0.088
06-08 AWC 2 0.424 25 194 | 1.435 | 0.1634 | 0.327
O0-NO | 89WC, 67RM, 55AT | 3.8 | 3.308 63 51.4 | 1.594 | 0.0596 | 0.227
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- Ciing twong tu nhu trén, tir ting 15 — 20 14 céac tang c6 kich thudc va hinh dang nha
vé sinh nhu nhau nén duoc bd tri ciing nhu ting 14.

~=— DI DEN WC A-B - DOAN V2 DI DEN WC C-D - DOAN V5w
Length = 27.3 m TV Length=95m
£
0
M
5
9
VO

Hinh 2.9.0. Mt bang doan éng phén bé dén cdc khu vuec vé sinh

S 7N
_ [ a - f |

B PR 'd B LA \-"_//
T R PR

//H |

e
CW-D25—COf:FL+ mm

]

v

CW-D20 mm

[
CW-D20-COP:FL+2900mm

Q

)

Hinh 2.10. Mdt bang va so dé khong gian khu vé sinh tang 21-A
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Hinh 2.11. Mgt bang va so @6 khéong gian khu vé sinh tang 21-B

<
(2]

CW-D20 mm \

A e o
Lo CW-025-) P:FL+3700r]lf'n—o | Vi
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“ _ Vit

=
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= 1T I

Hinh 2.12. Mgt bang va so dé khong gian khu vé sinh tang 21-C
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a1
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4 <
<

CW-D25-COP:FL$2900mm

[ §V-D2Q-COP:FL+2800mm

U

CW-D32-COP:FL+2900mm

T RX
1

Hinh 2.13. Mt bang va so' do khéng gian khu vé sinh tang 21-D

CW-D20 mm
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Bdng 2.9. Tinh todn thiiy luc cho tang 21

Poan TBVS (;) (?/S (rar?]) (n']'r)n) (n\]ﬁs) i | ho(m)
VO-V1 5WC, 6RM 15 |0635| 32 | 262 |1.178|0.0796 | 0.119
V1-V2 JWC, 2RM 2730387 | 25 | 194 |1.308|0.1385| 3.781
V2-V3 1WC, 1RM 42 |0273| 25 | 194 |0.925|0.0749 | 0315
V2-V4 1WC, 1RM 905 [0273| 25 | 19.4 | 0925 |0.0749 | 0712
V1-V5 3WC, 4RM 95 [0504| 32 | 262 |0934|0.0528| 0502
V5-V6 2WC, 3RM 12 |0423| 25 | 194 |1.432|0.1627]| 1.952
V67 2WC, 2RM 1 0172 20 | 154 |0.925|0.0995 | 0.099
V7-V8 1WC, 1RM 15 |0387| 25 | 19.4 |1308|0.1385 | 0.208
V7-V9 1WC, 1RM 2 |0273| 25 | 19.4 |0.925|0.0749 | 0.150
VO-UO | 138WC, 109RM, 76AT | 3.8 [4.036| 75 | 61.4 |1.363|0.0363 | 0.138
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i

CW-D20-COP:FL+2750mm

)

N CW-D25-COP:FL+2§00mm
()

W3

CW-D20 mm

Hinh 2.14. Mgt bang va so do khéong gian khu vé sinh tang TUM

Bdng 2.10. Tinh todn thiiy luwc cho tang TUM

L Qtt oD ID \Y; :
DPOAN TBVS m | @) | mm) | mm)| i) [ HL (m)
WO-W1 | 1WC.2RM, 1AT |9.1| 0441 | 32 | 26.2 | 0.818|0.0417| 0.379
W1-W2 IWC, 1RM, 1AT 3.6 | 0.406 25 194 | 1.373 | 0.1510 0.544
W1-W3 1RM 45 | 0.172 20 15.4 | 0.925 | 0.0995 0.448
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2.5. Thiét ké bé ngAm

Theo TCVN 4513:1998 luu lugng cho 1 nhan vién trong van phong 1a qic =15 [/ ngay

g, xN _15x3200
"9 1000 1000

=15x48=72m?

Luu luong cp nude trung binh ngay 1a: Q =48m?® / ngay

Dung tich diéu hoa cua bé 1a: W, =1.5xQ,__
Dung tich chita chdy cua bé, dua theo TCVN 2622:1995, bang 14 muc 8, ta co:

+ Vi s6 gio chita chay ciia bé ngam 1a t = 3h

+ S6 hong chita chay hoat dong lién tuc la n, =2

+ Luu lwong can thiét cho mdi hong chita chay 1a q,, =2.51/s
Nhu vay dung tich chita chay ciia bé ngam 1a:

W, =txg, xn, =3x3600x2.5x107°x2=54m’
Viy dung tich can thiét cho bé ngam la:
W, =W,, +W,, =72+54=126 m’
Chon kich thuéc cua bé lan lugt 13: (axbxh) = (8.5%6.4x3) m
- Chon thiét ké bé ngam nhu (hinh 2.15) bén dudi, nhu vay dién cia bé ngam la:
Sie =S, =S

hen h.cong

Trong d6 chiéu dai dudng cong 13 5.9 m va chiéu sdu ctia dudng cong chiém 2.7 m

2.7m

59m

Hinh 2.15. Hinh chir nhgt nhé chira dwong cung

Dién tich hinh chit nhat trén 1a: S, =5.9x 2.7 =15.93m?

Phan mau den trong hinh ¢6 dang cia mot hinh cong, ¢6 thé twong tng véi mot phan
parabol. Dé tinh dién tich nay, ta can biéu dién dudng cong va tinh dién tich dudi do
thi cia no. Gia sir phuong trinh cua dudng cong 1a mot ham parabol dang: y = ax’
Vé6i X thay dbi tir 0 dén 5.9. Pudng cong di qua diém (5.9, 2.7), ta c6 thé tim dugc hé
SO a
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2.7=ax5.9° = a=0.07756
Vay phuong trinh duong cong la: y = 0.07756x*

Dién tich ctia phan mau den 1a: S__, ..

5.9
— j 0.07756x2 = 5.31m?
0

Dién tich ctia phan mau tring 1a:

S astiang = Shoong = Sh — Sausen =15.93-5.31=10.62m"’

Tir ddy tinh duoc dién tich ctua bé 1a:

Sse = Spen — Sheong = (8.5%6.4) ~10.62 = 43.78 m”

Nhue vy dung tich that cua bé la: W, =43.78x3=131.34 m°

hon e
1355

|
|
|
|
. ‘

=]

Hinh 2.16. kich thwéc bé theo thiét ké

Chiéu cao thuc té cua muc nudce duge dua vao bé thi du luu luong can thiét cho toa
nha la: W, = 43.78xh, =126m° = h =2.87m, nhu vay vin con 0.13m =13cm so Véi
chiéu cao cua bé, dé bao dam bao hoat dong an toan ta chon phuong an cip nudc vao
bé dén khi nao muc nudc trong bé cao 1én dén 2.9 m

Chiéu cao thap nhat ciia myc nuéc trong bé chinh 14 chiéu cao cua muc nudc cung
cap cho chita chay cua bé, nhu vay: W, =43.78xh, =54m*> = h =1.23m = nhu vay
ta chon luén mat nudc thap nhat caa bé tinh tir day bé 1én dén myc nudc thap nhat 1a
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1.25m. viéc lya chon nhu vay gitp cho lwu lwgng chita chdy co chiéu cao an toan
trong qua trinh van hanh s€ khong anh huong gi.

(=]
o
DUNG TiCH HOU DUNG CHO SINH HOAT 8
3 w
Q~73m - °
o
(=]
o
;‘
. - - . (=]
DUNG TICH HUU DUNG CHO CHUA CHAY ﬁ
Q~55m’ =

Hinh 2.17. M6 t bé theo tinh todn
Nhu vay:
+ Dung tich danh cho sinh hoat 1a: W, = 43.78x1.65=73m°> 72 m® da théa man
yéu cau can thiét so Vi tinh todn & trén.

+ Dung tich cho chita chay trong 3h la: W, = 43.78x1.25=55m"> 54 mS, da théa

man yéu cdu can thiét so Véi tinh todn & trén.
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2.6. Thiét ké dung tich bé mai

Gia sir trong diéu kién nay ta chon Qb (luu lwgng cia may bom) ¢ luu lwgng
bang véi luu lugng can thiét cho toa nha dé gia thuyét tinh toan cho bé mai, vi vay ta
chon theo nhu gia thuyét Qp = Qu = 4.11 I/s¢ =14.78 m¥/h

Q, 1478
2xn  2x2
diéu hoa nay chi chiém khoang 7% Qu.ng cho nén diéu nay lam cho viéc tinh toan
khong dam bao.

Dung tich diéu hoa ctua bé mai: W, = =3.7m’, tuy nhién dung tich

Vi thé theo cong thirc kinh nghiém, ta chon W,, = 25%Q, _, = 25%x 48 =12m’

ng.tb
Dung tich chita chdy cho bé mai 1 trong thoi gian khoang tir 5-10 phut:
+ Chon thoi gian chita chay cho bé mai 1a t =10 phut

+ S6 hong chira chay hoat dong lién tuc 1a N, =2

+ Luu lugng can thiét cho mdi hong chita chay 1a g, =2.51/s

Dung tich chita chdy dugc tinh nhu sau:

=W, =txq,xn, =10x60x2.5x10° x2=3m°
Dung tich toan phan cta két nude mai: W, = KW, +W, ) =1.3x (12+3) =19.5m*

Chon kich thudc bé mai 1a: 4mx3mx2m, twong thich voi bé mai lip ghép 24
m?3 ¢6 san trén thi truong.

Chiéu cao: 2 (m)

Hinh 2.18. Bé ldp ghép inox 24 m®
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U'u diém cia bé ldp ghép so véi bé bé tong

+ Nhanh choéng, d& dang lap dit hon so véi bé bé tong truyén thng

+ Khéi lugng nhe hon so véi bé bé tong thong thuong

+ Kha niang chéng tham tbt hon so voi bé bé tong thong thudng

Nhuwoc diém cia bé lip ghép so véi bé bé tong:

+ Tubi tho s& thip hon véi bé bé tong

+ Dung tich d duoc dinh sin khong thé thay dbi, chi c6 thé thay doi bé khac vao

= Chinh vi mét sb 1y do d6 viéc chon bé lip ghép thay cho bé tong 1a Iya chon phu
hop

Mure nuwéc cao nhat trong bé mai:

Nhu ta da gia thuyét tinh toan dung tich can trong bé mai I 19.5 m® va bé mai ta chon
lai c6 kich thude 1a 24 m?, vi thé ta c6 thé 1ap luan gia thuyét nhu sau:

axbxh=19.5m°
Tir déy, ta giir nguyén a=4m, b=3m, ta co thé tinh dugc h cia bé nudc nhu sau

h_195 195

- = =1.625m~1.63m
axb 4x3

= Nhu vay c6 thé néi rang myuc nudc cao nhat trong bé lah = 1.63 m

Mue nwéc thap nhat trong bé mai:

Tuong ty Voi gia thuyét nhu trén, thi dung tich chita chay dwoc xem 14 muc nudc thap
nhét ciia bé tir do ta co: axbxh=3m®

3 3
axb 4x3

=h =0.25m

= Nhu viy c6 thé néi ring mue nudc thap nhat trong bé 1a h = 0.25

)

370

)

DUNG TiCH HO'U DUNG CHO SINH HOAT o 3
2 &
x
o
DUNG TiCH H(U DUNG CHO CH(PA CHAY b
N A

Hinh 2.19. Mé ti bé mdi theo tinh todn
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2.7. Ong din nuéc vao bé ngdm

Dua vao luu lugng cta cong trinh sir dung 1a Q, =4,111/s

Thoi gian dé nudc chay day bé 1a 2.5 tiéng, nhu vay luu luong qua dng dan nude vao
nhala: Q, =W, /t=131.34/2.5=52.54m"/ h

odn

DPuong kinh 6ng din nude vao nha voi diéu kién van tde cho phép 1a 2m/s

D, = \/4Q0dn _ \/4><o.0145944 — 0.096m — 96.4mm

Vv TX2
Dua theo catalogue uPVC Tién Phong chon dng c6 kich thuéc DN110
C6: OD =110mm, Wall thinkness =5.3mm, Vay ID =110-2x5.3=99.4mm

Van tc thuc trong dng 1a:

V= 4Q.4, _ 4x0.0145944 _1.88m/s

7D? 7 x0.09942

2.8. Thiy lwe tuyén 6ng bit loi nhat

Dua vao nhirng kién thtc thuc té ta c6 thé xac dinh duoc thiét bi vé sinh bat loi nhat
nam ¢ tang cao nhat = vi cong thirc dé xac dinh ton that dwoc tinh nhw sau:

Hct = hhh +h1d + hdd + hcb

- Trong do:

hnn: chiéu cao thiét bi vé sinh bét loi nhat (m)

hia: 4p luc st dung thiét bi vé sinh bat loi nhat (m)

haa: ton that doc duong (m)

hep: ton that cuc bo (1ay bang 30% haa) (M)
Nhu vay, quan diém cua ta vé thiét bi vé sinh nam & vi tri cao nhét trong toa nha 1a
thiét bi vé sinh bat lgi nhat 1a dang vi nd ¢6 hnn cao hon so véi cac tang khac.
Tinh Hmin - bon
- Chiéu cao tir cao d6 z = 0m dén ting TUM 1a z =94.9m
- Chiéu cao tir cao d6 z = 0m dén tang dat bon mai (tang mai) 1a z = 97.9m
- Chiéu cao ciia bon 14 2m, chiéu cao myc nudc thap nhat trong bon 14 z = 0.25m
= Chiéu cao thip nhit tinh tir z =0m dén muc nudc thip nhat cua bé mai la:

H ~97.9+0.25=98.15m

min—bon
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Tinh Hc

- Chiéu cao cip nudc vao TBVS so véi mat dat d6i voi Au tiéu, HO xi, Rua mit 1an
lugt 1a: 1.2m, 0.2m, 0.8m. (hygys)

- Thiét bi vé sinh dit ¢ ting TUM nén c6 h,, =94.9+h

Gid sir chon Hé xi dé tinh toan:

- Chiéu cao hinh hoc: h, =94.9+h . =94.9+0.2=95.1m

- ha: &p luc sir dung thiét bi vé sinh bat lgi nhat, h, =10m

- Ton Fhét doc duong cua doan dng duge tinh tir bé mai va 1a doan BM-WO0 dén WO-
W1 den W1-W2 (tra bdang 2.15 va bang 2.21)

Nao =N amowo F Nwoows + Niwiw, =0.386+0.379+0.544 =1.31m
- T6n that cuc bo lay bang 30% haa h,, =30%x1.31=0.393m

Vay: H, =h, +h, +h, +h, =95.1+10+1.31+0.393=106.8m

Tinh twong tu ddi v6i cac TBVS con lai:
Tang 20: BM — W0 + W0 — VO + V0 — U0

- Hé xi: U0—- U1+ U1- U6+ U6 — U8

- Riramit: U0— Ul + Ul - U6 + U6 — U7

- Autiéu: U0- U1 +Ul1-U2+U2-U3
Tang 21: BM — W0 + W0 — VO

- H6 xi: V1-V2+ V2 - V4 (doan 11.3 m)
- Rwamat: V1-V2+V2-V4
Tang TUM: BM — WO
- H6 xi: WO - W1+ W1 -W2
- Rira mat: WO - W1 +W1-W3
- Au tiéu: WO - W1 + W1 — W2 ( doan 6ng 1.4 m)
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Bdng 2.11. Ton thét dp lwc cdc tang

TBVS hnh (M) hi (M) higa (M) | hico (M) [ Het (M)
H xi 85 10 1.79 0.54 97.3
T‘;B'G Rira mat 85.6 10 155 | 047 97.6
Au tiéu 86.2 10 1.25 0.38 97.8
TANG | HOxi 88.8 10 5.25 157 105.6
21 | Rira mat 89.4 10 5.11 1.53 106.0
Tang | Héx 95.1 10 131 0.39 106.8
TUM | Rira mat 95.7 10 1.21 0.36 107.3
Au tidu 96.3 10 0.98 0.29 107.6

Nhu vay TBVS bét loi nhat nam ¢ Au tiéu c6 H, =107.6m

Tathiy: H =98.15m<H_ =107.6m =107.6-98.15=9.45m

min—bon

= Khong thé ké cao bon 1én téi 9.45 m chinh vi thé dua vao day c6 thé chon ké cao

bon 1én 3m so vai chiéu cao tang dit bon mai

Kiém tra lgi cdc ting khdc sau khi ké bé mdi 1én 3m

Lacnay H, .., =97.9+3+0.25=101.15m
Khi tinh toan xong nhan thay tang 21 va ting TUM déu c6 thiét bi vé sinh bt

loi 16N can phai bu ap dé nude dugc cap day du va van hanh lién tyc.

= Nhw v@y ngay tir dau ta da dé sudt ké cao bé mdi 1én 3m la ding ddn vi néu khéng

ké 1én cao thi sé ddan dén viéc nude khéng du dp Iuc chay dén tang 20.
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Dé xuat phuwong an cap nudc cho tang bat loi nhat nhu sau:

A 4

\ 4

Bé mai » Bom Binh tich TBVS bt lgi

Bé mai van duoc giit kich thuéc nhu ban dau tinh toan véi toan bd sb luong
thiét bi vé sinh trong toa nha, ta chi tinh thém phan bom ting 4p vao dé cp nudc
dén cac thiét bi vé sinh bét loi nhat.

Muc dich cua viéc lap binh tich 4p vao trong mé hinh bom ting ap nay 1a vi
n6 s& giam thiéu thoi gian hoat dong cua bom xudng, dong thoi nd ciling sé tich trix
ap st dung vao nhirng lac bom tat.

2.9. Chon bom

2.9.1. Chon bom cip nuwée cho cong trinh

Viéc lya chon bom cho cong trinh can xem xét dén cac yéu t5 nhu luu luong
va cOt ap clia bom, tuy nhién song bén canh d6 van phai quan tim dén chat luong
cua bom.

- Cao trinh dit bom 1a & tang ham 1 c6 cao do - 4 m so véi mat dat 0.0 m

- Bom day luu luong cap nudc cho bé mai ¢ ting mai c6 cao d6 97.9 m

- Bé mai duoc ké cao 3 m va ¢6 muc nudc cao nhat & cao do 1.63 m
— Chon dit dau ra ciia bom cao hon mat nudc cao nhat bé mai 0.17 m dé tranh
truong hop nudc bi tran va chay nguoc vao trong 6ng bom dan nudc

= O bé ngﬁm, can dat dau hat bom cao hon 1.2 m dé bom sinh hoat khong hut vao
phan nudc chita chay

1800

3000

TANG MAI
+97.900

s e }
N _m sared, ll__ ,,,,,,,,,,,, i
e

Hinh 2.20. M6 ti chiéu cao Hy
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Tur nhitng dr Kién trén ta co thé tinh so bd dugc hnh can thiét nhu sau:

h, =3.8+97.9+3+1.63+0.17 =106.5m

Cung véi luu lwong can cung cap cho toa nha 1a Q¢ = 4.11 I/s ~14.8 m¥/h

Tu hai dir kién trén ta lya chon bom Grundfos CR 20-8 A-GJ-A-E-HQQE ¢6 cac
thong s6 lan lugt nhu sau: Q, = 25.36m*/h, H, =135.01m

— Chon hai bom lam viéc song song dé phong su ¢d xay ra van con 1 bom hoat dong

3

H CR20-8 | eta
[m] \; %]

180

.y e ———

0] Click to insert duty point
Q:2536 m/h

120

0

H:135.01m

= 8 5 8 8 2

30 az 34 36 Q[m¥h]

Hinh 2.21. Théng s6 bom Grundfos CR 20-8

Hinh 2.22. Bom Grundfos CR 20-8 Bom Grundfos CR 20-8
Puong kinh ong hiit va 6ng day cia bom:

Dua vao TCVN33-2006, ta c6 bang 2.18 van tc 6ng hut va éng day bén dudi dé
chon gia dinh van téc trong ng Bang 2.18: Vdn téc ong hit va éng diy
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DPuong kinh | Vg (M/S) | Vaiy (M/S)
< 250 06-1.0 0.8-2.0
250 - 800 0.8-15 1.0-3.0
> 800 1.2-2.0 1.5-4.0

Tir gia dinh trén ta 14p luan duoc van téc dng hut va dng day, ta chon
Vhae= 0.8 m/s, Vagzy = 1.4 m/s

-3
Tidaytinh D, = /i\?;/“”'lgzo =0.1063m
T XU,

Ngoai ra do dé ting tinh an toan trong qua trinh van chuyén nudc nén can phai chon
6ng van chuyén nudc 1a dng Galvanized Steel — theo catalog ong thép Hoa Phat
¢6 kich thuéc DN100, OD = 114.3mm, Wall thinkness = 3.18 mm, tir day tinh duoc
ID cua ong la:

ID = 0D - 2WT =114.3—2x3.18 =107.94mm
4Q  4x7.1x10°

Van téc thuc trong ong V = > = ~=0.78m/s
7xD°  7x0.10794
T6n that doc duoc cua dng thép theo cong thirc caa Darcy:
. 0.0159 0.684 V32
I = 1 X
D% V | 2xDxg
2
- 0.015?226 { N O.684J>< 0.78 _0.0142
0.10794~ 0.78 2x0.10794x9.81
To6n that doc duong 1a: hy =ix L =0.0142x3.0=0.0422m
Tinh twong tu ddi v4i doan éng day:
Bdng 2.12. Ton thdt ong hit va ong ddy
Doan L Qtt Dt oD Wall ID V i he
02 (m) (I/s) | (mm) | (mm) | thinkness | (mm) | (m/s) (m)
(})Irl‘,l% 30 |7.10 | 1063 | 1143 | 3.8 107.94 | 0.78 | 0.0141 | 0.0422
ggﬁ 1405 | 710 | 80.4 | 101.6 3.18 95.24 1.00 | 0.0242 | 3.4068
Vay Cot ap bom thuc té 1a
H, =106.5+10+3.5+1.03=121.03 m <135.01m
Nhu vay cot ap bom thuc té van thda mén diéu kién tinh toan trudc do.
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= Nhu vay dudng kinh dng day va dng hut ¢ dam bao phu hop cho hé thong.

Dién hoa phong bom bé ngam bing phan mém Revit

CW-D90-COP:FL+3050mm BE NGAM
ONG CAP NU'GC LEN BE MAI

2.BOM DUNG TRUC
3.KHOP NOI MEM
4. VAN MOT CHIEU
5.VAN CHAN

Hinh 2.23. Phong bom ting ham
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2.9.2. Chon bom tang ap

Bom ting ap c6 nhiém vu 1a cung cip ap luc can thiét cho cac tang dang bi
thiéu hut ap, chinh vi thé luu luong can cung cip tuy thudc vao sé lugng TBVS nd
dang cép, va cot ap khong duge qué 16n dé tranh anh huong xau dén mang ludi cia
khu vuc dang cip va tranh 1am hu hai thiét bj vé sinh.

Bom ting ap con ¢ nhiém vu: duy tri 4p suat 6n dinh, cai thién hiéu suat hé thdng,
giam rui ro ton hai, dap tng nhu cau dung nudc sinh hoat, hd tro tinh hudng khan
cap.

Sor bé tinh luu lwong can thiét d@é cho hai khu vuc thdt thodt la tang TUM va tang 21

Bdng 2.13. TBVS va lwu lwong khu vuc bt loi

TBVS N Qtt (L/s)

T.TUM
VA T.21 6WC, 8RM, 1AT 6.64 0.773

Khu vuc ting TUM va tang 21 ¢6 6WC, 8RM, 1AT, lan lugt mdi thiét bi vé sinh c6
duong lugng 1a 0.5, 0.33, 1.

= N =0.5x6+0.33x8+1x1=6.64

Nhu vay luu lugng can thiét cap cho khu vuce nay duge tinh theo cong thic:
Q=02xax+N =0.2x1.5x~/6.64 =0.7731 / s
Truong hop bom 1ay nuéc tir bon mai:
Hy =My, +hg +hgg +hy
Trong do:
hnn: chiéu cao hinh hoc tir myc nudc thap nhat bon maéi téi TBVS bat loi nht.
hta: ap luc tu do tai TBVS bat lgi
Nhu vay chiéu cao hinh hoc cua TBVS bt lgi nhat nam ¢ tang TUM la 4u tiéu, co
h, =0.25+3.0+1.6=4.85m

Ap lyc ty do tai TBVS bét lgi h, =10m

T6n that doc duong dén thiét bi vé sinh Au tiéu higs = 1.31 m, t6n that cuc bo lay
bang 30% ton that doc dudng hes = 0.39 m, ldy theo bang 2.16 tén that doc dwong
cdc tang

Nhu vayH, =h, +h, +h, +h, =4.85+10+1.31+0.39 =16.55m
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Nhu vy, luu lwong can cap cho tang nay tuong dbi nho va ciing chinh vi thé
ta phai lya chon bom cé ¢t 4p = 16 m nude dé dam bao cung cap nude lién tuc

50

3000

1600

p<tsHOH(D o< T
Dt m@t@“ﬁ\w«
X
_
\
e P g @
2 LE\,—'

Hinh 2.24. chiéu cao hinh hoc TBVS bt lgi nhdt
Ta chon bom Grundfos CR 5-4 ¢6: Q =5.81 m%h, H=19.54 m

Puong kinh éng hiit va ong day cia bom:

Q=581 m%h=1611/s,H=19.54m

Chon van téc dng hut va éng day cua dng theo bang 2.18 lan luot 1a:
V,.0.8m/s, VvV, =1.4m/s

ay

x1000 =50.6mm

3
Tu day tinh D, = 2\(3:\/4X1.61x10

7x0.8

Ngoai ra do dé tang tinh an toan trong qué trinh van chuyén nuéc nén can phai
chon éng van chuyén nuée 1a 6ng Galvanized Steel — theo catalog 6ng thép Hoa
Phat ¢ kich thuéc DN50, OD = 60.3mm, Wall thinkness = 3.91 mm, tu day tinh
duogc ID cua bng la:

ID=0D-2WT =60.3—-2x3.91=52.48mm

. . 4 4x1.61x107°
Van toc thuc trong 6ng V = Q > = x161x 02 =0.74m/s
7xD°  1x0.05248

Tén that doc duoc ciia 6ng thép theo cong thirc ciia Darcy:

. 0.0159 0.684 V32
1= 1 X
po2 V 2xDxg
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| =
0.05248°% {

0.0159

1+

0.74°

0.684
0.74

* 2x0.05248x9.81

Tén thit doc duong 1a: hy =ixL =0.032x16.2=0.5184m

Ton thét cuc bg 1y bang 30% higg, h,, = 0.15531m

Tinh twong tu ddi v6i doan dng day:

=0.032

boan | L | Qtt | Dtt | OD wall ID v had had

: (m) | (L/s) | (mm) | (mm) | thinkness | (mm) | (M/s) (m) (m)
(})1131% 16.2 | 1.610 | 50.6 | 60.3 3.91 52.48 | 0.74 | 0.0320 | 0.5177 | 0.1553
ggg 322 | 1.610 | 38.3 | 422 3.56 35.08 | 1.67 | 0.1928 | 6.2080 | 1.8624

2. \ Click to insert duty point e

; i
Hinh 2.25. thong sé6 bom Grundfos CR 5-4
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Hinh 2.26. Bom Grundfos CR 5-4

Ngoai ra can phai tinh thém binh tich 4p vao cho khu vuc nay dé giam thiéu
s6 gio hoat dong cua bom xudng tranh trudng hop bom md quéa nhiéu dan dén viec
phat sinh nhiing chi phi khong can thiét
Binh tich ap:

Pé c6 duge dung tich cta binh tich ap ta can phai dya theo biéu do dic tinh bom cia
chon céc gia tri in va out nhu sau:

Q, =6.43m°/h Q, =3.41m°/h

H. =19.1m H_, =23.81m
Gia str sb 1an khai dong bom trong 1 gid 13 5 1an véi s6 lugng bom 1 1 may

- Hé sb chénh léch ap suét
(Hpw +1)—(H;, +1)  (23.81+1)—(19.1+1)
(H,,+1 (23.81+1)
Q,+Q,, 643+341

- Luu lugng trung binh: Q, = T =4.92m*/h=1.371/s

out

=0.19

out

3600

5x1

=720s

- Thoi gian van hanh bom trong chu ki 1 gio 1a =

- Chon thoi gian tich trit cua binh tich ap 1a 10% so vdi bom, ta co:
t.n =10%x720s = 725

Thé tich cuia binh tich ap 1a: V, =t xQ, = 72x1.37 = 98.64|

NGUYEN THANH PHAT - 22135032 TRANG 39



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

= Nhu vay ta chon dung tich thuc té cua binh tich 4p 1a 100 lit theo nha san Xuat va
catalog cua thi truong dang c6

Hinh 2.27. Binh tich dp dung tich 100 lit

Dién hoa phong bom ting ap bang phan mém Revit

BINH TiCH AP 100L

5

BOM TANG AP T

(O]

8

% |
&OQ\ & G
G W
% @ §\C; “‘3

S NIAMRY)
% < %
R/

Hinh 2.28. Phong bom tang dp
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Hinh 2.29. Chi tiét bé mai
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2.9. Tinh toan vi tri dat van giam ap

Hinh 2.30. Thay luc éng dirng

boan TBVS o | 9 | om [ @m | s | |
BO-A0 2WC, 2RM, 2AT | 246 | 0574 | 32 | 26.2 | 1.065 | 0.06654 | 1.637
C0-BO 8WC,6RM, 7AT | 17.2 | 1.053 | 40 | 32.6 | 1.261 | 0.069 |1.182
DO0-CO 17WC, 13RM, 15AT 7 1.581 50 40.8 | 1.209 | 0.0484 | 0.339
E0-DO | 24WC, 18RM, 19AT | 3.8 | 1.823 | 50 | 40.8 | 1.394 | 0.0624 | 0.237
FO-EO | 31WC, 23RM, 23AT | 3.8 | 2.036 | 50 | 40.8 | 1.557 | 0.0759 | 0.288
GO-FO | 38WC, 28RM, 27AT | 3.8 | 2230 | 50 | 40.8 | 1.705 | 0.0892 |0.339
HO-GO | 45WC, 33RM, 31AT | 3.8 | 2407 | 50 | 40.8 | 1.841 | 0.1022 |0.388
10-HO | 52WC, 38RM, 35AT | 3.8 | 2573 | 63 | 51.4 | 1.240 | 0.0382 | 0.145
J0-10 | 59WC, 43RM, 39AT | 3.8 | 2728 | 63 | 51.4 | 1.315 | 0.0424 | 0.161
KO0-JO | 66WC, 48RM, 43AT | 3.8 | 2875 | 63 | 51.4 | 1.386 | 0.0465 | 0.177
LO-KO | 73WC, 53RM, 47AT | 3.8 | 3015 | 63 | 51.4 | 1.453 | 0.0506 |0.192
MO-LO | 80WC, 58RM, 51AT | 6.3 | 3.148 | 63 | 51.4 | 1517 | 0.0546 |0.344
NO-MO | 87WC, 63RM, 55AT | 6.3 | 3.277 | 63 | 51.4 | 1.579 | 0.0586 | 0.369
O0-NO | 89WC, 67RM, 55AT | 3.8 | 3308 | 63 | 51.4 | 1.594 | 0.0596 |0.227
PO-00 | 96WC, 73RM, 58AT | 3.8 | 3422 | 63 | 51.4 | 1.649 | 0.0633 |0.241
Q0-PO | 103WC,79RM,61AT | 3.8 | 3515 | 75 | 61.4 | 1.193 | 0.0287 | 0.109
RO-Q0 | 110WC,85RM,64AT | 3.8 | 3.638 | 75 | 61.4 | 1.229 | 0.0302 | 0.115
S0-RO 117WC,91RM,67AT | 3.8 | 3.741 75 61.4 | 1.264 | 0.0317 | 0.121
TO-SO | 124WC,97RM,70AT | 3.8 | 3842 | 75 | 61.4 | 1.298 | 0.0333 | 0.126
UO-TO | 131WC,103RM,73AT | 3.8 | 3963 | 75 | 61.4 | 1.338 | 0.0352 | 0.134
VO0-UO | 138WC,109RM,76AT | 3.8 | 4036 | 75 | 61.4 | 1.363 | 0.0363 |0.138
WO0-VO | 143WC,115RM,76AT | 6.3 | 4085 | 75 | 61.4 | 1.380 | 0.0371 | 0.234
BM-WO [144WC,117RM,77AT | 10.3 | 4110 | 75 | 61.4 | 1.389 | 0.0375 | 0.386
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Van giam ap (hay van diéu ap) 1a mot thiét bi dugc sir dung trong hé thdng 6ng dan
dé kiém soat va duy tri 4p suat cia chat 16ng hodc khi & mot muc 6n dinh. Van giam
ap dam bao rang ap suét trong hé théng khong vuot qua murc cai dit, gitp bao vé cac
thiét bi va 6ng dan khoi 4p suét qua cao, va duy tri hiéu suat hoat dong 6n dinh.

Lua chon van giam ap Samyang YPR-2A, YPR-2AK | For Water
Ap suit nhan tai diu vao: c6 thé 1én dén 3 bar dén 6.9 bar

Ap Suit Pau Ra: Diéu chinh tir 0.5 bar dén 3.5 bar

Vat Liéu: Than van lam tir ddng hoic thép khong gi

= Ta chon diéu chinh van giam ap & mac 1.5 bar

Applicable fluid Water
Primary pressure Maximum 1.0MPa
Secondary pressure Outer spring | 0.05~0.35MPa
reguliating range Inner+ouler spring 0.3~0.60MPa
Maximum pressure reduction ratio 10:1
Virimun difereril pessse 0 e ket and ol 02 o e e 0.05MPa
Minimum adjustable flow
Fluid temperature

size 5~
End et KS PT SCREW KS 10K FF FLANGE
connection
Outiet KS PT SCREW KS 10K FF FLANGE
Body GC200
Materials Disc, seat NBR, CACA40¢

Draphragm NBR
Hydraulic test pressure 1.5MPa

S4dh

Hinh 2.31. Théng sé ky thugt van gidm dp

Vi tri dat van giam ap:
Piéu 6.8.2 (QC CTN1999): néu ap luc cuc bd nudc vuot qua 5.5 bar can dat van giam
ap tai vi tri do.
Dé tim duoc vj tri van giam ap, ta st dung phuong trinh Becnoulli dé tinh toan nhu
Sau:
H...=7xh

Trong do6:

Hmax: COt 4p tdi da (Pa)

v: trong luong riéng cua nudc (N/m?d)

h: cot nudc tu do tinh tir muc nudc 16n nhat & bon mai dén diém tinh toan (m)
Chon vi tri tinh toan tir ting 13 tro di, thay:

- Chiéu cao myc nudc cao nhat 1a z; = 1.63 m
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- Bé mai dit cach ting mai z2 = 3 m

- Tang 13 cach ting mai 1a zs=39.7 m

- Vay tang 13 cach muc nudc cao nhat cua bon 1 z = 71+ 22 + 3= 44.3 m

Tir ddy ta tinh duoc ap lyc nudc tai tang 13 1a:

H. . =9810x44.3=434583Pa =4.35bhar

Lap bang excel tinh twong tu ddi véi cac ting con lai:

Bdng 2.14. Ap lic nwéc tai cdc ting

Tang Cao d6 h (m) y (N/m®) Humax (bar)
Bdn mai 0 9810 0
Tang 13 44.33 9810 4.35
Tang 12 50.53 9810 4.96
Tang 11 56.83 9810 5.58
Ting 4 83.43 9810 8.18

TANG MA|

97,900

1630

3000

TANG 13
. #58.200

39700

TANG 4
+19.100

39100

Hinh 2.32. Cao dé cdc tang dit van gidm dp

NGUYEN THANH PHAT - 22135032

TRANG 44




PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

Nhan thay 4ap luc tai ting 13 khong vuot qua diéu kién cho phép tuy nhién tai
tang nay ap luc nude ciing dugce xem 14 qua 16n cho nén ta ciing nén dat 1 van giam
ap luc tai tAng nay dé tang tinh an toan.

— Tim duoc vj tri cAn dit van tiép theo 1a tang 4, tiép tuc dit 1 van diéu ap tai vj tri
nay
= Nhur viy ta chon dit cum van giam ap & ting 4 va ting 13.
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CHUONG 3: HE THONG THOAT NUOC
3.1. Mé ta thiét ké
3.1.1. Tiéu chuin thiét ké
- Thoat nudc bén trong — TCVN 4474 -1987

- Quy chuan hé thong cip thoat nudc trong nha va cong trinh - 1999
3.1.2. Yéu ciu thiét ké

Hé thdng thoat nudc sinh hoat va nudc vé sinh cho cong trinh phai thoa man céac yéu
Cau sau:

- Phai dam bao d9 tin cay cao (thoat phan, thoat nudc sach s& khong dong chat ban
trén duong ong, khong c6 mui hi tai cac tang va toa nha ...)

- Pap ung nhu cau su dung.
- Thuan tién trong cong tac xay dung, bao dudng va xur 1y khi c6 su C6.

3.2. Phwong an thoat nwoc

Hé théng thoat nudc

Bé tu hoai > g
thanh pho

A 4

Khu vé

Ong thoat nudc riéng:

- Ong thoat nuédc den duoc dan vé bé tu hoai dé xir 1y sau dé thai ra hé thong
thoat nudc bén ngoai.

- Ong thoat nudc xam dugc dan vé bé tu hoai dé xtr 1y sau d6 thai ra hé thong
thoat nudc bén ngoai.

- Ong thoat nudc mua duoc thai truc tiép ra hé thong thoat nudc bén ngoai,
cac hd ga

3.3. Luwu lwong nwéc thai tinh toan

Luu lugng nuéc thai tinh todn cua cong trinh cong cong dugc xac dinh:
Qp =Q, +Querex =4.11+1.6 =5.71(1 / 5)
Trong do:
Qth: Luu lugng nudc thai tinh toan (1/s)
Qc: Luu lugng cap nudc tinh toan (1/s)

Qaemax: Luru Iwong nudc thai caa mot TBVS ¢6 luu lugng 16n nhét thai vao
mot  duong dng tinh toan (I/s) (TCVN 4474-1987). Béi véi H6 xi co
Ogemax =16 1/3
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3.4. Lwa chon vat tw

Ong nhua uPVC cua Tién Phong c6 nhiéu vu diém ndi bat, giup né duoc sir
dung rong rii trong hé théng cap thoat nudc va cac cong trinh xay dyng khac. Dudi
day 1a mot s6 wu diém chinh:

- Chéng dn mon: uPVC khéng bi dn mon béi hoa chat, axit, kiém va cac tac nhan bén
ngoai, gitip hé thong bén bi hon trong mai treong khac nghiét.

- Trong luong nhe: Ong uPVC c6 trong lwong nhe hon so véi cac loai dng kim loai,
gitip d& dang van chuyén va lap dit, giam chi phi nhan cong.

- Kha nang chiu ap luc: Ong nhya Tién Phong c6 kha ning chiu dwoc ap luc cao,
thich hop cho ca hé thong cap nudc sach va thoat nudc thai.

- P bén cao: uPVC c6 tudi tho cao, 1én t6i hang chuc nim ma khong bi 130 hoa hoic
gdy vo dudi tdc dong ciia moi truong.

- Chi phi bao dudng thap: Ong uPVC it bi bam can va dé vé sinh, béo tri, gitp giam
thiéu chi phi bao dudng trong qua trinh sir dung.

- Thén thién véi moi truong: uPVC co thé tai ché va khong thai ra chat doc hai, gop
phan bao vé moéi trudng.
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Bdng 3.1. Catalogue éng nhwra uPVC Tién Phong

BANG ONG uPVC TIEN PHONG PN10
OD (mm) DN (mm) Day Thanh (mm) ID (mm)
60 60 2.9 54.2
63 63 3 57
75 75 3.6 67.8
90 90 4.3 81.4
110 110 5.3 99.4
125 125 6 113
140 140 6.7 126.6
160 160 7.7 144.6
180 180 8.6 162.8
200 200 9.6 180.8
225 225 10.8 203.4
250 250 11.9 226.2
280 280 13.4 253.2
315 315 15 285
355 355 16.9 321.2
400 400 19.1 361.8
450 450 21.5 407
500 500 23.9 452.2
560 560 26.7 506.6
630 630 30 570
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3.5. Tinh toan thuay luc

3.5.1. Thuay luc 6ng ngang va 6n2 dung nwoe thai xam

a. Ong ngang
- Tang ham B1
Chon doan dng & tang ham dé tinh, ta c6: doan A0 — A1 c6 2 rira mit va 2 phiéu thoat

nudc san.

fo: -4, N B
AD Length: 14.5m A //.- -\\

BélFL: -520 mm

Tl

A s /ONG THOAT VAQ ONG CHINH

WP-D60- 2.00%

Hinh 3.1. Mt bang va so do khéong gian thdi xdm vé sinh tang B1
Duong luong ciia doan ng nay la ) N =2x0.33+2x1=2.66
Luu lugng cia doan ong 1a: Q, =0.2xa x, /Z N =0.2x1.5x~/2.66 = 0.4891 / s
Poan 6ng nay c¢6 0., =0.071/s (theo Thoat nudc bén trong — TCVN 4474 -1987)

Luu lugng nudce thai tinh toan 1a: Qp, = Q, + Q4. . = 0489+ 0.07 =0.5591 /s

Lay d6 ddc tiéu chuan dbi véi thoat nuéc thai sinh hoat i, =0.020, ¢ = 27, thay vao

cong thic bén dudi dé tim Dy (M)
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2
D? : 1| D, (@-sinp)|® .}
=—Lx(p-sing)x—| | —— || xi?

2
2 _qj 3 1
< 0.559x107° :&X(Zﬂ'—Sin 27z)>< 1 &(wj x0.022
8 0.011| 4 2

Tinh dugc D, =0.03583m = 35.83mm, theo catalogue cua Tién Phong ta chon 6ng
c6 duong kinh dinh danh 1la DN60

Co6 OD = 60mm,Wallthinkness = 2.9mm, tinh dwoc ID =60—-2x2.9 =54.2mm

- Tir gia tri duong kinh vira tinh dugc thay vao lai phuong trinh trén dé tim ¢

2
2 i 3 1
@0.559x103=0'0242 < (9—sing)x — {0'0542((” S'”q"ﬂ x0.022

)%
0011 4 P
- p=2.724
h 1—003((;) 1—003(2'7224j H
Kiém tra lai do day: — = = =0.3965m<| —| =0.5m
D 2 2 D .

D [go—sin(go)] _ 0.0542[2.724—sin (2.724)

Béan kinh thuy lyc R, = — =0.0115m
4 @ 4 2.724

2

] . 1 2 1 2 1
Van toc thuc trong ong V = —xR23 xi? =
n

111><o.01153 %0.022 = 0.656m /s

Bdng 3.2. Luu lwpng nwéc cdp va nwéc thdi xdm tang ham B1

Qc Qdc max Qth
Boan TBVS N (I/s) (I/s) (I/s)
AO-AL | 2RM,2PTNS | 2.66 0.489 0.07 0.559

Bdng 3.3. Tinh todn thiy luc 6ng ngang nwéc thdi xdm tang ham B1

Qth Dt DN ID . h/D h/D Vv

Boan 1 1n3s) (mm) | (mm) | (mm) | ' ? | m) | max | (mss)

A0-Al | 0.000559 | 0.011 | 35.83 | 60 54.2 10.02 2725|0397 | 0.5 |0.656
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Tinh twong tw ddi véi cac doan ng con lai vao bang:
- Tang 1:

A | !

WP-DB0- 2.00% -D60- 2.00%
BOP-FL: -830 mm P-FLy: -900 mm

N

B1 =

ONGTHo;ﬂ/Ao NG CHINH

i 5 3

K 0y B

R “/‘ H BOP-FL: -850 mm |
3 :‘

a

WP-D60- 2.00%

BOP-FL: 770 mm GERTE
e & = |
P A WP D60- 200%
ﬁ-ﬂ -awo%ﬁ g

vV Y
BOP-FL: -720 mm

BOP-FL:-720 mm

BOP-FL: -500 mm
BOP-FL: -740 mm

BOP-FL: -720 mm

Hinh 3.2. Mgt bang va so' do khéng gian thdi xdm vé sinh tang 1
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Bdng 3.4. Luu lwong nuwéc cap va nwéc thai xdm tang 1

Poan TBVS N (%) q‘(’f/?)ax (%s“)
B0-B1 5RM, 3PTNS | 4.65 0.647 0.07 0.717
B1-B2 2RM, 1PTNS | 1.66 0.387 0.07 0.457
B1-B3 | 3RM,2PTNS | 2.99 0.519 0.07 0.589

Bdng 3.5. Tinh todn thiiy \uc éng ngang nwéc thdi xdm tang 1

Qth Dt | DN | ID | . hD | hD | V

boan (m3/s) (mm) | (mm) | (mm) ' ¢ (m) | max | (m/s)

BO-B1 | 0.000717 | 0.011 | 39.33 | 60 54.2 [ 0.02| 2963 | 0.455| 0.5 |0.701

B1-B2 | 0.000457 | 0.011 | 33.21 | 60 54.2 | 0.02 | 2.555|0.356 | 0.5 |0.621

B1-B3 | 0.000589 | 0.011 | 36.53 | 60 54.2 [ 0.02|2.771 | 0.408 | 0.5 | 0.666

- Tang 2:

=_
WP-D&D- 200% \

BOP-FL: -810 mm ‘_\
N

e
J u
WPHDSD- 2 00%

00%

|
|
‘w I

L
I

B, |
L

Hinh 3.3. Mgt bang thdi xdm vé sinh tang 2
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-
D |~
~ .I.\ /-‘ R0 P
i L 7 O, CINgeR =T
! ,L_Qn\ _ / ":‘/q

e AR A
R srrnom LT |

BOP-FL: -670 mm

BOP-FL: 710 mm Ak
/ &
g R

/ 'S;’/f.
C6 %3
[9’11.71 —— n\/
&)
<

Hinh 3.4. So' dé khéng gian thdi xdm vé sinh tang 2

Bdng 3.6. Luu lwong nwéc cdp va nwoc thdi xdm tang 2

Doan TBVS N ((3;:) qu/fs“)ax (|Q/tSh)

CO-C1 | 6RM,8PTNS | 9.98 0.948 0.07 1.018
C1-C2 | 4RM,1PTNS | 2.32 0.457 0.07 0.527
C1-C3 | 2RM, 3PTNS | 3.66 0.574 0.07 0.644
C3-C4 | 2RM,1PTNS | 1.66 0.387 0.07 0.457
C3-C5 2PTNS 2 0.424 0.07 0.494
C1-C6 3PTNS 3 0.520 0.07 0.590

NGUYEN THANH PHAT - 22135032 TRANG 53

 m—1



PO AN CTN CONG TRINH

GVHD: TS PHAN THANH CHIEN

Bdng 3.7. Tinh todn thiiy luc éng ngang nwoc thdi xdm tang 2

Poan Qth n Dtt DN ID i 0 h/D | h/D V
(m3/s) (mm) | (mm) | (mm) (m) | max | (m/s)
C0-C1 | 0.001018 | 0.011 | 44.85 75 67.8 |0.02 2726|0397 | 0.5 | 0.762
C1-C2 | 0.000527 | 0.011 | 35.04 60 542 |0.02 | 2673|0384 | 0.5 | 0.646
C1-C3 | 0.000644 | 0.011 | 37.78 60 54.2 |0.02 2855|0429 | 0.5 | 0.682
C3-C4 | 0.000457 | 0.011 | 33.21 60 542 |0.02 | 2555|035 | 0.5 | 0.621
C3-C5 | 0.000494 | 0.011 | 34.21 60 542 10.02 2619|0371 | 0.5 |0.635
C1-C6 | 0.000590 | 0.011 | 36.55 60 542 |0.02 | 2772 |0.408 | 0.5 | 0.666
Tang 3 — tang 12:
G DAN VAO ONG BUNG CE
%
A9 V7 o

BOP-FL: 710 mm_~ Y|

BOP-FL: -650 mm [

e

%

WP-D60- 2.00

FL: 680 mm /Ek
BOPEL: -330 mm B .

.....

BOP-FL. -660 mm

Hinh 3.5. Mgt bing va so dé khéng gian thdi xdm vé sinh tang 3 — 12
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Bdng 3.8. Luu lwong nwéc cip va nwoc thdi xdm tang 3 — 12

Poan TBVS N (83(.:) qda /rs';ax 8;;)‘
DO-DL | 5RM,2PTNS | 3.65 0.573 0.07 0.643
D1-D2 | 2RM,1PTNS | 1.66 0.387 0.07 0.457
D1-D3 | 3RM,1PTNS | 1.99 0.423 0.07 0.493

Bdng 3.9. Tinh todn thiiy luc éng ngang nwéc thdi xdm tang 3 — 12

Poan n Dtt DN ID i h/D | h/D V
: (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
DO0-D1 | 0.000643 | 0.011 | 37.76 60 542 10.02|2.854|0428| 0.5 | 0.681
D1-D2 | 0.000457 | 0.011 | 33.21 60 542 10.02|2555|0.35 | 0.5 |0.621
D1-D3 | 0.000493 | 0.011 | 34.18 60 542 10.02|2618|0.371| 0.5 | 0.634
Tang 13:
=4 — &
4 L ONG THOAT VAO ONG CH}N
'e I‘IEOP-FL.-?TDmm 'k--qi
I
N L 740 mm
‘\ ] [

i

WP-De/200% A 1B

BOF-FE: -470 mm /

BOP-FL: 44

Hinh 3.6. Mdt bang va so dé khéng gian thdi xdm vé sinh tang 13
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Bdng 3.10. Luu lwong nwéc Cap va nwdc thdi xdm tang 13

Qc gdc max Qth
Boan TBVS N (I/s) (I/s) (I/s)
NO-N1 3RM, 2PTNS 2.99 0.519 0.07 0.589
Bdng 3.11. Tinh todn thiiy luc éng ngang nwéc thdi xdm tang 13
Poan Qth n Dtt DN ID i h/D | h/D \Y
‘ (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
NO-N1 | 0.000589 | 0.011 | 36.53 60 542 | 0.02|2771|0.408 | 0.5 |0.666
Tang 14 — tang 20:
/A :
) \\ l
% %{%.--‘WP-DGG- 200% Ttk
o BOP-FL. 400 mm
. i % BOP-FL: 700 mm
ave e friomtl Nell) §
Y. T
ONG BUNG CHINH— 1 N 1BOP_FC_G?D - '\.
ni: 4N N
_ 5 | : === )|
5 % BOP-FL 32cj‘ L)
f/ﬂ o — =)
i - 1l
BOP-FL 630 fom il \\\
’,_Iﬂl e ==
BOP-FL: 510 mmy BOP-FL: 600 mf EfJ
. : ] |
H{ WP-DB0-20% l
:ﬁ/5 \II
N

Hinh 3.7. Mgt bang va so' do khéng gian thdi xdm vé sinh tang 14-20
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Bdng 3.12. Luu lwong nwoc cip va nwéc thdi xdm tang 14-20

Poan TBVS N (%) qda /rs';ax 8;;)‘
00-01 | 6RM,3PTNS | 4.98 0.669 0.07 0.739
01-02 | 3RM,1PTNS | 1.99 0.423 0.07 0.493
01-03 | 3RM,2PTNS | 2.99 0.519 0.07 0.589
03-04 | 3RM,1PTNS | 1.99 0.423 0.07 0.493

Bdng 3.13. Tinh todn thity luc 6ng ngang nwéc thdi xam tang 14-20

Poan Qth n Dtt DN ID i ¢ h/D | h/D V
(m3/s) (mm) | (mm) | (mm) (m) | max | (m/s)
00-0O1 | 0.000739 | 0.011 | 39.79 | 60 | 54.2 | 0.02|2.995|0.463 | 0.5 | 0.707
01-02 | 0.000493 | 0.011 | 34.18 | 60 54.2 |1 0.02 2618 | 0.371 | 0.5 | 0.634
01-03 | 0.000589 | 0.011 | 36.53 | 60 | 54.2 | 0.02|2.771|0.408 | 0.5 | 0.666
03-04 | 0.000493 | 0.011 | 34.18 | 60 54.2 |1 0.02 2618 | 0.371 | 0.5 | 0.634
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Téng 21:

THOAT VAO ONG CHINH
| BOP-FL: -290 mm
WC A - TANG 21
| ~ BOP-FL:-580 mm
o WP- .00%
| R op il se0 3

>.Dag12.00%
1%-510 mm

N ] =
WC BJ- TANG 21 w

BOP-FL: 270/ mm

:% o e - BOP-FL: -270 mm

+——ONG THOAT VAO ONG CHINH

B T E A e oL -
A TWP.DAODONYet it T f TN
5 ) .
B BOP-FL:-720mm __ A ) / A ) BOP-FL: -430 mm
o . // \ /
BOP-FL:-430 mm : / N~

BOP-FL:-720 mm

WC/L - TANG 21

O B e — ST IR

Hinh 3.8. Mgt bang va so do khéng gian thdi xdm vé sinh A — B — C tang 21
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Bdng 3.14. Luu lwong nwoc cap va nwéc thdi xdam WC A — B — C tang 21

Poan TBVS N (83(.:) qda /rs';ax 8;;)‘
WCA | IRM,1PTNS | 133 0.346 0.07 0.416
WCB | 1IRM,1PTNS | 1.33 0.346 0.07 0.416
WCC | 1RM,1PTNS | 133 0.346 0.07 0.416

Bdang 3.15. Tinh todn thiiy luc éng ngang nwéc thdi xdam WC A — B — C tang 21

Qth Dtt DN ID . h/D | h/D \Y

boan | 13ss) (mm) | (mm) | (mm) | ' ? 1 (m) | max | (ms)

WC A | 0.000416 | 0.011 | 32.07 60 54.2 | 0.02 | 2.483 | 0.338 | 0.5 | 0.605

WC B | 0.000416 | 0.011 | 32.07 60 542 10.02|2483|0.338 | 0.5 | 0.605

WC C | 0.000416 | 0.011 | 32.07 60 54.2 | 0.02 | 2.483 | 0.338 | 0.5 | 0.605

NGUYEN THANH PHAT - 22135032 TRANG 59




PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

Khu virc WC D — tdng 21:

#J—‘ bop FLJ‘ e
Ak
=
|
BOP-FL: -370 mm
-
5 va
. v3 BOP-FL:-700 mm
WCD-[TANG BOP-FL:-370 mm
£ U
2
- = BOP-FL:-720 mm
b
=
BOP-F|| {f20 mm .
e o\ .
B { B ) BOP-FL--630 mm_/
= \_k 7,/
ONG TH0A1T VAD ONG CHINH

Hinh 3.9. Mt bang va so dé khéong gian théi xdm vé sinh D tang 21

Bdang 3.16. Luu lwong nwoc Cip va nwéc thdi xdm WC D ting 21

Poan TBVS N (%) qd(cl /rsr)‘ax 8/2;
VO-V1 | 3RM,3PTNS | 3.99 0.599 0.07 0.669
V1-V2 | 1RM,1PTNS | 1.33 0.346 0.07 0.416
V1-V3 | 2RM,2PTNS | 266 0.489 0.07 0.559
V3-V4 | 1RM,1PTNS | 1.33 0.346 0.07 0.416
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Bdng 3.17. Tinh todn thity luc 6ng ngang nwéc thdi xam WC D tang 21

Qth Dtt DN 1D . h/D | h/D V

boan (m3/s) (mm) | (mm) | (mm) ! ¢ (m) | max | (m/s)

VO0-V1 | 0.000669 | 0.011 | 43.65 75 67.8 |0.01]2.663|0.382| 0.5 |0.529

V1-V2 | 0.000416 | 0.011 | 32.07 60 542 |0.02 2483 |0.338| 0.5 |0.605

V1-V3 | 0.000559 | 0.011 | 35.83 60 542 10.02|2.725|0.397 | 0.5 |0.656

V3-V4 | 0.000416 | 0.011 | 32.07 60 542 |0.02 2483 |0.338| 0.5 | 0.605

Tang TUM:

BOP-FL: -330 mm

W2

BOP-FL: -330 mm

BOP-FL: -350 mm

BOP-FL: -630 mm

WP-D60- 2.00%
—

BEi0-FL: -350 mm
\[f(’ ]
\ |\& 9|
L o(wt g “Dgo:
. A
BOP-FL: 680 mm ﬁ
WD
’/ONG Tmcm/)ﬁ} VAO ONG CHINH ONG THOAT VAO ONG CHINH
wo

Hinh 3.10. Mt bang va so dé khéng gian théi xdm vé sinh tang TUM
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Bdng 3.18. Luu lwgng nwéc cip va nwéc thdi xdm tang TUM

Qc gdc max Qth

Bogn TBVS N (I/s) (I/s) (I/s)
WO-W1 | 2RM,2PTNS | 266 0.489 0.07 0.559
W1-W2 | 1RM,1PTNS | 1.33 0.346 0.07 0.416

Bdang 3.19. Tinh todn thity luc 6ng ngang nwéc thdi xdm tang TUM

Poan Qth n Dtt DN ID i h/D | h/D Vv
: (m3/s) (mm) | (mm) (mm) ¢ (m) | max | (m/s)
WO0-W1 | 0.000559 | 0.011 | 35.83 60 542 |0.02 | 2.725|0.397 | 0.5 | 0.656
W1-W2 | 0.000416 | 0.011 | 32.07 60 542 |0.02 | 2.483|0.338| 0.5 |0.605
b. Ong ding

Dua vao luu lugng cua nudc thai cho toa nha ¢o6 thé xac dinh duoc duong kinh 6ng
thoat nudc thai ding cho cong trinh.

Ngoai ra can phai dua vao TCVN 4474:1987 dé xac dinh van toc 6ng ding.

Yéu cau khi tinh 6ng ding:

- Van tdc tinh toan ddi vai dng nhya uPVC can phai thda man V < 3m/s
- Pudng kinh 6ng dung phai 16n duong kinh éng nhanh ndi vai dng chinh
- Cung duong kinh theo ca chiéu cao 6ng (TCVN 4474:1988 muc 6.8)

- Puong kinh dng dung thoat xam phai c6 dudng kinh > DN75 mm

- Puong luong thiét bi vé sinh thai xam cho toan bd toa nha gdm 64 phidu thu nudc

san, 117 Rira mat

Ta co:

Duong luong TBVS la: N =64x1+117x0.33=102.61

Luu lwong Cdp nwéc can thiét la:

Q. = O.ZXOCXJZN =0.2x1.5x+/102.61=3.0381/s

Luew heong thai la: Q,, = Q, + Gy, e = 3.038+0.07 =3.1081 /s

Chon duong kinh dng can thiét thai xam cho toa nha 1 DN110 > DN75 cung véi d6
la dudng kinh dng theo catalogue 6ng uPVC Tién Phong 1a 6ng c6 kich thuéc 110

mm
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Nhu vy c6 thé tinh duoc van toc ong dua vao luu lwong thai va duong kinh dinh

danh duoc xac dinh.

Bdng 3.20. Vdn téc cho phép ong dimng

, LUU LUQNG NUOC THAI Qth (Is)
VAN TOC
DN 75 mm DN 110 mm DN 160 mm DN 200 mm
0.5 0.3 1.3 2 4
1 1 2.2 4.5 7.5
15 2 3.5 7 11
2 2.5 4.5 9 14
2.5 3 5.8 10.5 16
3 3.5 7 11 20
4 5 9 19 29
5 6 11 23 37
- Lyachon DN110 mm va c¢6 Q,, =3.1081 /s c6 duoc:
V., =1m/s V. =1.5m/s
Q.in =2.2l1s Qe =3.51/5
Tir gia tri trén ta dung phuong phap ndi suy dé tim van téc trong éng ding:
Vd _Vmin _ ch _Qmin

Vmax _Vmin - Qmax _Qmin
V,-1 3.108-2.2
- =
15-1 35-2.2

=V, =1.349m/s

Nhu vay van téc ong dimg 1a V, =1.349m/s <V, =3m/s, cho nén da dat yéu cau
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3.5.2. Thity lwe 6ng ngang va 6ng dirng nwée thai den

a. Ong ngang
- Tang ham B1:

i3 [ N

& ————ONG THOAT NUGC VAD ONG CHINH
g Length: 14.5 m

Hinh 3.11. Mgt bang va so dé khong gian thdi den vé sinh tang B1

Bdng 3.21. Lwu lwgng nwéc cip va nwéc thai den taing ham B1

Poan TBVS N | Qe(lfs) q("lj’;’;‘x (?/g‘)
a0-al HX, 2AT 3 0520 | 16 | 2120
al-a2 AT 2 0424 | 03 | 0724
al-a3 1HX 05 | 0212 | 16 | 1812
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Bdng 3. 22. Tinh todn thiiy luc éng ngang nwoc thdi den tang ham B1

Poan Qth N Dt DN ID i h/D | h/D \Y/
03 (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
a0-al | 0.002120 | 0.011 | 61.37 110 | 994 | 0.02 | 2.492 | 0.340 | 0.5 |0.910
al-a2 | 0.000724 | 0.011 | 37.38 60 54.2 | 0.02 | 2973 |0.458 | 0.5 |0.703
al-a3 | 0.001812 | 0.011 | 57.09 110 | 994 | 0.02 | 2.377|0.314| 0.5 |0.870
Téng 1:
_— [
YOI L
v BOP-FL 1010 e | |
SP-D110- 2.00%
BOP-FL: 950 mm p BOP-FL:-1040 mm
- \ ﬁ | Bop-FL: 1080 mm
1 2] FrEo 3 7
B I Lt | PID110- 2.00%
\ \
- bs 5 “jsp-mm- 1.97% SP-D75- 2.00%
BOP-FL:-970 mm
\ BOP-FL: -830 mm

|
= &)
0 Iw D¢
& A '%J \""{“
o !_ SP-D110- 2.00% "i’ §
@ BOP-FL: -350 mm ) (3
\ BOP-FL: 880 mm |.' '
NS 2o g ‘ =
\".
BOP-FL:-930 mm e I
% )
S’

BOP-FL: -1050 mm

-\ %’;" I.""‘l_ﬁ'illir
I% B0p L1050 |
\

=)

BOP-FL: -1080 mm

K0
a1

Hinh 3.12. Mt bang va so dé khéng gian thdi den vé sinh tang 1
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Bdng 3.23. Luu lwpng nwéc Cap va nwéc thdi den tang 1

Qdc Qth
Poan TBVS N Qc (I/s) max (Ifs)
(I/s)
b0-b1 6HX, 4AT 7 0.794 1.6 2.394
b1-b2 3HX 1.5 0.367 1.6 1.967
b1-b3 AAT 4 0.600 0.3 0.900
bl-b4 3HX 1.5 0.367 1.6 1.967
b4-b5 2HX 1 0.300 1.6 1.900
Bdng 3.24. Tinh todn thity luc 6ng ngang nwéc thdi den tang 1
Poan Qth n Dtt DN ID i ¢ h/D | h/D V
(m3/s) (mm) | (mm) | (mm) (m) | max | (m/s)
b0-bl | 0.002394 | 0.011 | 64.92 | 110 | 99.4 | 0.02 | 2.587 | 0.363 | 0.5 | 0.941
bl-b2 | 0.001967 | 0.011 | 59.30 | 110 | 99.4 | 0.02 | 2.436 | 0.327 | 0.5 | 0.891
b1-b3 | 0.000900 | 0.011 | 41.33 | 75 67.8 | 0.02 | 2.621 | 0.371 | 0.5 | 0.737
b1-b4 | 0.001967 | 0.011 | 59.30 | 110 | 99.4 | 0.02 | 2.436 | 0.327 | 0.5 | 0.891
b4-b5 | 0.001900 | 0.011 | 58.35 | 110 | 99.4 | 0.02 | 2411 | 0.321 | 0.5 | 0.882
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Téng 2:
=] SP-D110- 2.00%
ed e, CJ BOP-FL- -1ck0 mm

i VA A "

=

SP-D&0- 2.00%

d.
‘.
0 ;g\

- £ _DED- P 00%
Pl S il
=
o
" lA’
o =

o
o
i
&
4
.

1]

o e

_ﬂ\\
S
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Erey

a *"[L

e

BTy

L

i

]

c

[OP-FL: -880 mm /g’

BOR-FL- -340 mm

8 S
o
YN

IT I|=
|
Hinh 3.13. Mgt bang thdi den vé sinh tang 2
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BOP-FL: -1020 mm .
il I‘l

PR
e A
(K
o
r%?(@o
BOP-FL: -880 mm c4
BOP-FL. -840 mm cb
Hinh 3.14. So' do khéng gian thdi den vé sinh tang 2
Bdang 3.25. Luu lwong nwéc Cip va nwdc thdi den tang 2
Qdc max ch
Poan TBVS N Qc (I/s) (155) (Ifs)
c0-cl 9HX, 9AT 135 1.102 1.6 2.702
cl-c2 3AT 3 0.520 0.3 0.820
cl-c3 7THX, 3AT 6.5 0.765 1.6 2.365
c3-c4 THX 3.5 0.561 1.6 2.161
cl-c5 3AT 3 0.520 0.3 0.820
cl-c6 2HX 1 0.300 1.6 1.900

NGUYEN THANH PHAT - 22135032 TRANG 68



PO AN CTN CONG TRINH

GVHD: TS PHAN THANH CHIEN

Bdng 3.26. Tinh todn thiiy luc éng ngang nwoc théi den tang 2

. K.
o -;,?) BOP-FL: -790 mm
a4

P-FL: 810 mm

=2
=
3
=

OPVAG mm
L !

Hinh 3.15. Mit bang va so dé khong gian théi den sinh tang 3 — 12

Poan Qth n Dtt DN ID i h/D h/D Vv
02 (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
cO-c1 | 0.002702 | 0.011 | 68.65 | 110 | 994 | 0.02 | 2.688 | 0.388 | 0.5 | 0.972
cl-c2 | 0.000820 | 0.011 | 39.58 | 60 54.2 | 0.02 | 3.109 | 0492 | 05 |0.726
cl-c3 | 0.002365 | 0.011 | 6455 | 110 | 994 | 0.02 | 2577 | 0.361 | 0.5 | 0.938
c3-c4 | 0.002161 | 0.011 | 61.93 | 110 | 99.4 | 0.02 | 2.507 | 0.344 | 0.5 | 0.914
cl-c5 | 0.000820 | 0.011 | 39.58 | 60 542 | 0.02 | 3.109 | 0.492 | 05 | 0.726
cl-c6 | 0.001900 | 0.011 | 58.35 | 110 | 99.4 | 0.02 | 2.411|0.321| 0.5 | 0.882
Téng 3 — tang 12
P eeo = d—— |
|5 ﬁj G THOAT VAO Ouem—iw"\ |
e ¢ ’: BO mm |
T
;"III NG THOAT VAO GNG BUNG CHINH
S —éf
.’\' ~ P E}\J

BOP-FL: -750 mm
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Bdng 3.27. Luu lwong nwéc Cip va nwéc thdi den tang 3 — 12

Poan TBVS N | Qc(ls) Q("Vs”;ax 8}:)‘
do-d1 7HX, 4AT 75 | 0822 | 16 | 2422
d1-d2 AAT 4 0600 | 03 | 0900
d1-d3 AHX, 4AT 2 0424 | 16 | 2024
d1-d4 3HX 15 | 0367 | 16 | 1.967

Bdng 3.28. Tinh todn thiy luc éng ngang nwéc thai den tang 3 — 12

Poan Qth Dtt DN ID i 0 h/D h/D \Y
(m3/s) (mm) [ (mm) | (mm) (m) | max | (m/s)
d0-d1 | 0.002422 | 0.011 | 65.26 | 110 | 99.4 | 0.02 | 2596 | 0.365 | 0.5 | 0.944
d1-d2 | 0.000900 | 0.011 | 41.33 | 75 678 | 0.02 | 2621|0371 | 05 |0.737
d1-d3 | 0.002024 | 0.011 | 60.08 | 110 | 99.4 | 0.02 | 2.457 | 0.332 | 0.5 | 0.898
d1-d4 | 0.001967 | 0.011 | 59.30 | 110 | 99.4 | 0.02 | 2.436 | 0.327 | 0.5 | 0.891
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GC|

i
|

HiNH

Al

SP-D110- 2.00%

————ONG THOAT VAQ NG BUFNG
[ BOP-FL--810 mm
| s ——

Hinh 3.16. Mt bang va so' do khéng gian thdi den vé sinh tang 13

Bdng 3.29. Luu lwgng nuwéc cdp va nwoc thai den tang 13

Qdc oth
Poan TBVS N Qc (I/s) max l/

(I/s) (Ifs)
n0-nl 2HX 1 0.300 1.6 1.900

Bdng 3.30. Tinh todn thiiy luc éng ngang nwéc thdi den ting 13

b Qth n Dtt DN 1D i h/D h/D V

oan (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
n0-n1 | 0.001900 | 0.011 | 58.35 | 110 | 99.4 | 0.02 | 2.411 | 0.321 | 05 | 0.882
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Tang 14 — tang 20:

P-FiHE9d mm

B0 mm |
\
\
\\i _
A
FL 550 mm
=
2
o
5
5 g
o
Fon
-FL--810

—#—5P-D110- 2.00%
—__BOP-FL 750 mm

|

NG THOAT VAQ ONG BUNG CHiNH
BOP-FL: -530 mm

BOP-FL- -850 mm

}___

¥
f%

_BOP-FL:-740mm | o3

Hinh 3.17. Mt bang va so do khéong gian thdi den vé sinh tang 14 — 20

Bdng 3.31. Luu lwong nwéc cip va nwoc thdi den tang 14 — 20

Qdc Oth

Poan TBVS N Qc (I/s) max
(I/s)

(I/s)
00-01 7THX, 3AT 6.5 0.765 1.6 2.365
0l-02 3HX 1.5 0.367 1.6 1.967
01-03 4HX 2 0.424 1.6 2.024
0l-04 3AT 3 0.520 0.3 0.820
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Bdng 3.32. Tinh todn thity luc ong ngang nwéc thdi den tang 14 — 20

Poan Qth n Dtt DN ID i h/D h/D V
02 (m3/s) (mm) | (mm) | (mm) ¢ (m) max | (m/s)
00-01 | 0.002365 | 0.011 | 64.55 110 994 0.02 | 2577 | 0.361 0.5 0.938
0l-o02 | 0.001967 | 0.011 | 59.30 110 99.4 0.02 | 2.436 | 0.327 0.5 0.891
01-03 | 0.002024 | 0.011 | 60.08 110 994 0.02 | 2.457 | 0.332 0.5 0.898
0l-04 | 0.000820 | 0.011 | 39.58 60 54.2 0.02 | 3.109 | 0.492 0.5 0.726
Tang 21:
N
_ _ — ‘3. B )
a < _
l WC A - TANG 21 &
ET 0/
P 5 7
| 2
RIS
§ THOAT \/AO\IONG CHINH
L Y BOP-FL. 710 Hm \""‘-\.\

BOP-FL: -630 mm

BOP-FL: -710 mm

SP-D110- 2.52%

Hinh 3.18. Mt bang va so do khong gian thdi den vé sinh WC A - tang 21
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THOAT VAO ONG CHINH-

WC B - TANG 21

3 BOP-FL: -57B{mm

SP-D110- 1.13%

e vov |

Hinh 3.19. Mgt bang va so do khéng gian thdi den vé sinh WC B - tang 21

fivaw]

BOP-FL:-660mm __—~ £

BOP-FL: 570%

BOP-FL: -850 mm

Hinh 3.20. Mt bang va so do khéng gian thdi den vé sinh WC C - tang 21

NGUYEN THANH PHAT - 22135032

TRANG 74



PO AN CTN CONG TRINH

GVHD: TS PHAN THANH CHIEN

TR ESEy
]

|
BOP-FL: -710 mm fn =
e

L

o

BOP-FL: -74{dhm

i

BOP-FL: 780 fim

WCD-TANG

SEOTH-169%
|

1

BOP-FL: -710 mm

_—ONGT Eﬂm VAO ONG CHINH

Hinh 3.21. Mt bang va so do khéong gian thdi den vé sinh WC D - tang 21

Bdng 3.33. Luu lwong nwéc Cap va nwéc thdi den tang 21

Qdc | 5ih

Poan TBVS N Qc (I/s) max
(I/s)

(I/s)
WC A 1IHX 0.5 0.212 1.6 1.812
WC B 1HX 0.5 0.212 1.6 1.812
WC C 1HX 0.5 0.212 1.6 1.812
WC D 2HX 1 0.300 1.6 1.900
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Bdang 3.34. Tinh todn thiiy luc 6ng ngang nwéc thdi den tang 21

Poan Qth n Dtt DN ID i o h/D h/D V
(m3/s) (mm) | (mm) | (mm) (m) max | (m/s)
WC A | 0.001812 | 0.011 | 57.09 | 110 994 | 0.02 | 2377|0314 | 05 | 0.870
WC B | 0.001812 | 0.011 | 57.09 | 110 994 | 0.02 | 2377|0314 | 05 | 0.870
WC C | 0.001812 | 0.011 | 57.09 | 110 994 | 0.02 | 2377|0314 | 05 | 0.870
WC D | 0.001900 | 0.011 | 58.35 | 110 99.4 | 0.02 | 2.411 | 0.321 0.5 | 0.882
Tang TUM
v BoFFEAT O fm

BOP-FL: -770 mm

BOP-FL: -79

SINA

)

SP-D110- 2.00%

BOP-FL:-770 mm

| ONG THQAT A0 ONG CHiNH ONG THOAT VAO ONG CHINH — w0
w0 I
Hinh 3.22. Mgt bang va so dé khong gian thdi den vé sinh tang TUM
Bdang 3.35. Luu lwong nwoc Cap va nwéc thdi den tang TUM
Qdc
Poan TBVS N | Qc(rs) | max | QW
(I/s)
(I/s)
wO-wl 1HX, 1AT 1.5 0.367 1.6 1.967
Bdng 3.36. Tinh todn thiiy luc 6ng ngang nwéc thdi den tang 21
Poan Qth 0 Dtt | DN | ID : h'D | hiD | V
04 (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
wO0-w1 | 0.001967 | 0.011 |59.30 | 110 | 99.4 | 0.02 |2.436 |0.327 | 0.5 |0.891
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b. Ong ding
Dua vao luu lugng cua nudc thai cho toa nha co thé xac dinh duoc duong kinh
6ng thoat nudc thai dimg cho cong trinh.
Ngoai ra can phai dua vao TCVN 4474:1987 dé xé4c dinh vén téc éng ding.
Yéu cau khi tinh 6ng ding:
- Van tdc tinh toan di voi 6ng nhya uPVC can phai thda man V < 3m/s
- Puong kinh 6ng dung phai 16n duong kinh éng nhanh ndi véi dng chinh
- Cung duong kinh theo ca chiéu cao éng (TCVN 4474:1988 muc 6.8)
- Puong kinh dng dung thoat den phai c6 duong kinh > DN100 mm
- Puong luong thiét bi vé sinh thai den cho toan bd toa nha gdm 114 hé xi va 77 au
tiéu tu dong.
Ta co:

Duong luong TBVS la: N =114x0.5+77x1=134
Lueu leong Cdp nuoc can thiét la: Q, =0.2x a x, /Z N =0.2x1.5x~/134 =3.4731/s
Luu lwong thai la: Q, =Q, + Uyepax = 3-473+1.6=5.0731 /s

Chon dudng kinh dng can thiét thai den cho toa nha 1a DN160 > DN110 cing
Vé6i d6 1a duong kinh 6ng theo catalogue 6ng uPVC Tién Phong 14 éng c6 kich thuéc
160 mm
Nhu vy c6 thé tinh duoc van tbc dng dua vao luu lwong thai va duong kinh dinh
danh duoc xac dinh.

Bdng 3.37. Vdn téc cho phép ong dirng

VANTOC LUU LUQNG NUOC THAI Qth (I/s)
DN 75 mm DN 110 mm DN 160 mm DN 200 mm
0.5 0.3 1.3 2 4
1 1 2.2 45 7.5
1.5 2 3.5 7 11
2 2.5 45 9 14
2.5 3 5.8 10.5 16
3 35 7 11 20
4 5 9 19 29
5 6 11 23 37
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- Lyachon DN150 mm va c¢6 Q,, =5.0731 /s c6 duoc:
V... =15m/s

Qe =7115

V., =1m/s

Qin =4.5l/s
Tir gia tri trén ta dung phuong phap nodi suy dé tim van téc trong éng ding:

V, -V

min

_ Qu

— Qmin

Vmax _Vmin - Qmax _Qmin
V,-1 5073-45

= =
15-1

7-4.5

=V, =1.112m/s

Nhu vay van téc éng dimg 1a V, =1112m/s <V, =3m/s, cho nén da dat yéu cau

3.6. Ong thong hoi

Puong kinh 6ng thong hoi phy thudc vao dudng kinh dng dimg thoat nudc
Theo Bang 2 (TCVN 4474-1987)

Bdng 2 (TCVN 4474-1987) Pwong kinh nhé nhdt ong théng hoi

Puong kinh 6ng ding thoat nudc(mm)

DN=50

DN=75

DN=100

DN>150

Puong kinh 6ng thong hoi khong duge nhé hon(mm)

DN=40

DN=50

DN=75

DN=100

- Lua chon 6ng thong hoi c¢6 kich thude DN100 theo catalogue 1 éng c6 duong kinh
110 mm cho ca 6ng thoat den va thoat xam
- Ong thong hoi nhanh ndi vao dng thoat thai den 1a dng DN75, twong dwong voi

duong kinh dng chon theo catalogue cua Tién Phong 1a 75 mm

- Ong thong hoi nhanh ndi vao 6ng thoat thai xam 1a 6ng DN50, tvong duwong véi
duong kinh 6ng chon theo catalogue Tién Phong 1a 48 mm
3.7. Ong thao

- Puong luong thiét bi vé sinh thai xam cho khu vuc nay 13 gdm 110 rira mit va 52
phiéu thu nude san
- Puong luong thiét bi vé sinh thai den cho khu vuc nay 1a gom 136 hé xi va 71 au
tiéu ty dong.

Bdang 3.38. Luu lwong thdi va cdp éng thdo tir tang 2 vé tang 1

. Qc gdc max Qth
Doan Loai TBVS N (1/s) (I/s) (I/s)
. Thai xam 110RM, 52PTNS 88.3 2.819 0.07 2.889
Tang2 -1
Thai den 136HX, 71AT 139 3.537 1.6 5.137
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Bdng 3.39. Thiiy lwc éng ngang ciia éng chuyén cos tang 2 veé tang 1

Poan | Loai Qth n Dtt DN ID i h/D h/D Vv
02 03 (m3/s) (mm) | (mm) | (mm) ¢ (m) | max | (m/s)
| ™Al 6 002889 | 0.011 | 663 | 110 | 99.4 | 0.02 | 2.74699 | 0.402 | 0.500 | 0.990
Tang xam
2-1 ) g
den 0.005137 | 0.011 | 92.3 160 | 144.6 | 0.02 | 2.40761 | 0.321 | 0.500 | 1.131
Bdng 3.40. Ong ditng chuyén cos tang 2 vé tang 1
Poan Loai DN (mm) V (m/s)
TA Thai xam DN 110 mm 1.1274
ang
2-1 1 Thai den DN 160 mm 1.265
n’/_-\'ﬂ
: ()
BODFL: 760 mm BOD-FL: -1150 mm
BOD-FL: -800 mm
NG THONG HOI
(NG THOAT THAI BEN TU CAC TANG TREN
(NG THOAT THAI BEN TU TANG 2
ONG THOAT THAI XAM TU TANG 2 VA CAC TANG TREN H H
-~
(5 )
NG

Hinh 3.23. Mgt bang khu viec chuyén cos vao hép kj thugt (tang 2 — tang 1)

NGUYEN THANH PHAT - 22135032

TRANG 79




PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

IOP KY THUAT VE SINH TANG 1

HOP KY THUAT CHUYEN TANG 2 - TANG 1

Hinh 3.24. So do khéng gian khu vuc chuyén cos vao hép Ky thudt (tdng 2 — tang 1)
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i |
L |~
HOF KY THUAT THOAT NUFGC BEN NGOA
(NG THOAT XAM VE BE PHAT.
(NG THOMG HT
(NG THOAT DEN VE B2 PROT
[
BOD-Fi- -1300 mm
p BO0-F|:-1130 mm

P-D110-200% |
-D110- 0.00%
-D180- 200%
BOD-FL- -1150 mm
g BODFL: 77l mm
BO0-FL: 220 mm
Ea
=2
iy
e
[=]
=
L
[ 15 THOAT NLFCIC XAM TIF TANG 1
5 THOAT NLFGS BEN TU TANG 1
WPDAI- 200% g
o BIOD-FL: 810 mm
SP-D110- 2.00% = BO0-FL: 770 mm
: BOD-FL:-1070 mm
&
|
5 THOAT NLFGIC XAM CAC TANG TREN
[ 5 THOAT NLFG'C BEN CAC TANG TREN
SPD160- 200% |
te S0P KT THUAT TANG 1 |

® (®)

Hinh 3.25. Mat bang khu veec chuyén cos vao hép kj thudt (tang 1 — ham 1)
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HOP K THUAT THOAT NUFGIC BEN NGOAI VE BE PHOT-

| !
) o o
———— NG THOAT THAI XAM TUF CAC TANG PHIA TREN

ONG THOAT THAI BEN TIF CAC TANG PHiA TREN

Hinh 3.26. So do khong gian khu vuc chuyén cos vao hép Ky thudt (tang 1 — tang ham 1)

3.8. Bé tw hoai
Dung tich bé ty hoai W(m®), dugc xac dinh theo QC CTNTN 1999:
- Khi Qg pge <5.5(M*/ng.d) W =1.5xQ 4

- Khi Qg pge 25.5(m*/ng.d):W =0.75xQ, 4 +4.25
Trong do:

Theo TCVN 4513:1998 luu lugng cho 1 nhan vién trong van phong 1a qic =15 [/ ngay

Luu luong cp nude trung binh ngay la: Qponga = q:It_CO>(<)(I)\l = 151X0?(’)%OO =48m°/ ngay

Vay dung tich bé tu hoai la: Qponga = 48m° /ng.d >5.5(m* / ng.d)
=W =0.75xQ, q +4.25=0.75x48+4.25=40.25m’

Chon dung tich bé phét 1a axbxh =4x3.5x3=42m?

Thiét ké bé phét c6 3 ngan:

+ Thé tich ngan chira can chiém 50% dung tich bé

+ Thé tich hai ngin ldng can nhu nhau mdi ngan chiém 25% dung tich bé
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CHUONG 4: HE THONG THOAT NUGC MUA
4.1. M6 ta thiét ké

4.1.1. Tiéu chuan thiét ké
- Thoat nudc bén trong — TCVN 4474 -1987

- Quy chuan hé thong cip thoat nudc trong nha va cong trinh - 1999
4.1.2. Yéu chu thiét ké

Hé théng thoat nudc mua bao gém: chon duong kinh 6ng ding, xac dinh dugc s
luong 6ng ding can thiét va kich thudc ciia mang dan nudce (Sénd) sau do tinh toan
duoc thuy luc cia mang ludi.

4.2. Phwong an thoat nwoc mua

v

A 4

Ong dung Hé ga

Mang dan

- Nudc mua vao hd ga s& duoc dan vao hé thong thoat nudc thanh phd.

4.3. Tinh toan

4.3.1. Tinh 6ng dirng va phiéu thu

Xac dinh luu luong tinh toan nudc mua trén dién tich mai thu nudc theo cong thuc:

Fq
=K—"(1/s
Q=100 ¥

Trong do:
Q 1a luu lvgng nudc mua /s
F 1a dién tich mai thu nuéc, m?

F=F,+03F

tuong
Fmai: dién tich hinh chiéu ciia mai F, = 45.8x 22.03 =1075.064m?
Ftuong: dién tich tuong tiép xac v6i mai hodc xay cao trén mai

F .. =11x458+11x22.03 =746.13m’
K: hé sb diéu chinh, K =2
gs: cuong do mua I/s.ha tinh toan cho dia phuong c6 thoi gian mua 5 phit va
chu ki vuot qua cuong do tinh toan bang 1 nam. Theo TCVN 4474 — 1987, tai
Ha Noi co6 g, =484.61/s.ha
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Vay:
Q=2x (1075.064 + 0.3x 746.13) x 484.6 1958891 /s
10000
Bdng 4.1. Khd ndng thodt ciia phiéu va éng ding
Puwong kinh ng ding 80 100 150 200
Q qua phiéu (I/s) 5 12 35 0
Q qua ong ding(l/s) 10 20 50 80

Chon duong kinh DN 100 c¢6 dudng kinh thyc 1a 110mm theo catalogue dng uPVC
Tién Phong (catalogue 6ng & chuong 3)

Sé lugng ong dung: n_, = Q = 1252'389 = 6.29 — Chon 8 dng ding cho toa nha
qod

S6 lugng phiéu thu N, :g = 125889 =10.49 — Chon 12 phiéu thu mai cho toa
qpt

nha

4.3.2. Tinh toin mang dan nwéc (Sé — nod)

- Lva chon méng x4i bé tong hinh chit nhat dé toan cho cong trinh.
- Van téc trong mang dan nuéc phai lén hon V > 0.4 m/s

- P6 déc nho nhat trong mang din nude 1 i = 0.004

B

— -

Hinh 4.1. mdt cit sé né hinh chiz nhat

Ta co:

Luu lurong mua tai Vi tri toa nha nay la Q =125.8891/s
Giastri=0.005vaB =2h

Vit liéu lam mang 1a bé tong, n=0.011

2

Tur nhitng dai lugng trén thay vao cong thirc: Q = Bxhf Bxh i
n \B+2xh
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2

2

2hxh( 2hxh Yo . 2h? (2h* )3

~Q-= i ©125.889x10°° = 01 Jo.005
Q== (2h+2hj i § 0.011[ 4hj g

Viy: h=0.21m, thay h vao phuong trinh trén dé tim lai B

2
Ta dugc: 125.889x107° = Bx0.21f Bx021 33 x~/0.005 = B=0.42m
0.011 \ B+2x0.21

Nhw vy ta chon B = 0.45 m, khi do tinh lai hy sé la 0.2 m.
Tinh van téc nudc chay trong mang

B Bxh B 0.45%x0.2
" B+2h 0.45+2x0.2

1
0.011

=0.1058m

V = 1R i =L +0.10587° x/0.005 =1.44m / 5
n

Nhur vy van toc da thda man diéu kign: V. =0.4m/s<V =1.44m/s<V,_ =3m/s
Chon H =h, +10cm =0.2x100+ 20 = 30cm

Vay kich thuéc ciia mang thu nwéec mua la: Bx H = (45x30)cm

NGUYEN THANH PHAT - 22135032 TRANG 85



PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

CHUONG 5: TINH TOAN KINH TE VA CHI PHi VAT TU

5.1. Ong cip va thoat theo chidu dai

Loai | Tenhg | DU Chg‘gdé‘i Gi tién/don | Thanh Tién
ong thong (mm) m) Vi VND
20 1120 23,320 26,118,400
25 280 41,690 11,673,200
32 380 54,010 20,523,800
o Oﬁﬁ (,ffp 40 40 72,490 2,899,600
50 40 106,260 4,250,400
63 40 168,960 6,758,400
75 50 234,960 | 11,748,000
42 124 22,600 2,802,400
60 328 47,200 15,481,600
Ong thodt 75 64 68,800 | 4,403,200
xam
90 2.4 99,000 237,600
110 136 149,400 | 20,318,400
48 104 27,300 2,839,200
60 50 47,200 2,360,000
WPVC | Ong thodt 75 50 68,300 3,440,000
PN10 den 90 2.2 99,000 217,800
110 490 149,400 | 73,206,000
160 135 303,100 | 40,918,500
48 70 27,300 1,911,000
60 24 47,200 1,132,800
Onghglf“g 75 350 68,800 24,080,000
90 154 99,000 15,246,000
110 145 149,400 | 21,663,000
Tong gia tri 314,229,300

NGUYEN THANH PHAT - 22135032

TRANG 86




PO AN CTN CONG TRINH GVHD: TS PHAN THANH CHIEN

5.2. Phu kién 6ng

Tén phu kién lui)?lg Gia Téng tién
PPR_Elbow 90 - D20 404 7,400 2,989,600
PPR_Elbow 90 - D25 324 9,900 3,207,600
PPR_Elbow 90 - D32 104 19,100 1,986,400
PPR_Tee D32 - D25 106 34,100 3,614,600
PPR_Tee D25 - D20 247 25,100 6,199,700
uPVC_Elbow 45 D60 667 34,100 22,744,700
uPVC_Elbow 45 D90 42 60,400 2,536,800
uPVC_Elbow 45 D110 754 91,000 68,614,000
uPVC_Tee 135 D60-D90 228 43,727 9,969,756
uPVC_Tee 135 D60-D110 114 70,000 7,980,000
uPVC_Tee 135 D75-D110 236 73,200 17,275,200
uPVC_Tee 135 D90-D110 228 76,600 17,464,800
uPVC_Tee 135 D110-D160 | 18 359,600 6,472,800
Siphon D60 64 55,000 3,520,000
Cap 205 28,000 5,740,000
Cén thu PPR D75-D63 1 65,000 65,000
C6n thu PPR D63-D50 1 55,000 55,000
Cé6n thu PPR D50-D40 1 45,732 45,732
Con thu PPR D40-D32 6 35,687 214,122
Con thu PPR D32-D25 93 25,600 2,380,800
Cé6n thu PPR D25-D20 217 18,700 4,057,900
Cé6n thu uPVC D75-D60 14 66,700 933,800
Con thu uPVC D160-D110 6 114,700 688,200
Tong gia tri 188,756,510
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5.3. Thiét bi vé sinh

Tén TBVS luiér’lg Gia Tbong tién
H6 xi 144 | 5,320,000 | 766,080,000
Au tiéu 77 | 2,760,000 | 212,520,000
Rira mit 117 | 2,300,000 | 269,100,000
Phiéu thoat nude san 64 265,000 16,960,000
Phiéu thu nudc mua 12 280,000 3,360,000
Binh tich 4p 100 lit 1 5,263,000 | 5,263,000
Bé chira nu6c mai inox 24m3 1 | 65,000,000 | 65,000,000
Téng gia tri 1,338,283,000
5.4. Phu Kién phong bom
Tén thiét b S6 luong Gi4 tién Tong gia tri
Bom bé ngam 2 27,800,000 | 55,600,000
Bom ting 4p 2 17,500,000 | 35,000,000
Pong hd do ap suét 8 140,000 1,120,000
Gate Vavle D100 9 2,000,000 | 18,000,000
Gate Vavle D90 4 1,800,000 | 7,200,000
Gate Vavle D50 4 1,000,000 | 4,000,000
Gate Vavle D32 2 600,000 1,200,000
Nb6i mém D100 2 440,000 880,000
Nb6i mém D90 2 390,000 780,000
Nb6i mém D50 2 345,000 690,000
Nb6i mém D32 2 245,000 490,000
Van 1 chidu 5 350,000 1,750,000
Y loc 4 1,375,000 | 5,500,000
Van bi D32 93 160,000 | 14,880,000
Téng gia tri 147,090,000
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