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TRUONG DAI HOC VAN LANG
KHOA MOI TRUONG

DE THI, PAP AN/RUBRIC VA THANG DPIEM
THI KET THUC HQC PHAN
Hoc ky 2, nam hoc 2024-2025

I. Thong tin chung

Tén hoc phan: | Mang ludi thoat nude

M3 hoc phan: | 7IDRNE40582 Sé tin chi: | 2
Mai nhom 16p hoc phéan: | 242 71DRNE40582 01
Hinh thtrc thi: Tw luan Thot gian lam bai: | 90 | phut
Thi sinh dwoc tham khdo tai li¢u: Co [] Khong

II1. N§i dung cau héi thi

Céu 1 (2,0 Piém)
Trinh bay trinh tu thiét ké mang lué6i thoat nude thai khu dan cu A trong Cau 2.

Céu 2 (8,0 Piém)

Mot khu dan cu A ¢6 mat bé“mg vach tuyén mang ludi thoat nude thai sinh hoat nhu Hinh 1.
Mat d6 dan s ctia khu vuc 13 600 ngudi/ha. Tiéu chuan thoat nudc qo = 150 L/ngudi.ngd.
Trong khu vuc c6 cac khu thai nude tap trung nhu Bénh vién (Qsv = 5 L/s), va Trung tdm
thuong mai (Qrrrv = 4 L/s). Khu dén cu ¢6 dia hinh bang phang véi cao trinh 13 + 6,0m.
Cuong d6 mua & phut thur 20 g20 > 80 L/s.ha. Nudc thai phat sinh tir khu dan cu sau khi dugce
thu gom xt 1y s& duoc thoat ra mang ludi thoat nude chung cia khu vuc. Céc s6 liéu dién tich
thoat nudc cua timg khu vuc va chiéu dai ciia cac doan dng theo vach tuyén duoc cho trong

Bang 1 va 2.

Xéc dinh luu lugng doc dudng don vi (1,0 diém)
Xéc dinh dién tich phuc vu doc dudng cua cac doan 6ng (1,5 diém)
Xac dinh luu lugng nude thai tinh todn 16n nhét cho cac doan 6ng (2,5 diém).

Xéc dinh cac thong ) thiy luc cua cac doan éng: D, 1, h/D, v (2,0 diém).

o /0 o P

Trinh bay cac phuwong phap ndi dng cho mang ludi thoat nuéc (0,5 diém). Phuong
phap ndi 6ng nao nén dugc st dung cho mang ludi thoat nude thai ciia khu dan cu A
(0,5 diém).

Bang 1. Dién tich thoat nudc cua timg khu vuc theo vach tuyén mang ludi thoat nudc thai
sinh hoat
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Dién tich Dién tich

Ky hiéu | Dién tich (m?) | Ky hiéu (m?) Ky hiéu (m?)
1a 1.563 3a 1.341 5a 1.459
1b 1.269 3b 1.129 5b 1.221
1c 1.563 3¢ 1.341 5c 1.459
1d 1.269 3d 1.129 5d 1.221
2a 1.341 4a 1.459 6a 1.880
2b 1.129 4b 1.221 6b 1.448
2c 1.341 4c 1.459 6¢ 1.878
2d 1.129 4d 1.221 6d 1.939
Tong 33.409

Mit bing mmang lu6i thoat nudc thai sinh hoat khu dan cu A

Ty 18: 1/200

Hinh 1. Mit bang vach tuyén mang ludi thoat nude thai khu dan cu A.

Bang 2. Chiéu dai cia cac doan ong

Poan 6ng Chiéu dai (m) Poan dng Chiéu dai (m)
1--12 125 10--9 36
2--3 40 13--18 129
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131 18--17 65
55 11--17 141
40 17--16 46
44 9--16 141
131 14--15 129
122 15--16 52
52 16-TXL 20
HET
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PAP AP VA THANG PIEM
Phan Noi dung dap an Thang | Ghi
cau diém | cha
hoi
I. Tu luan
Cau | Trinh bay trinh tw thiét ké mang lwéi thodt nwée thai khu dan cuw A | 2,0
1 trong Cau 2.

Tinh toan thiét ké mang luéi thoat nwée (1,0 diém)

Dua trén cac thong tin tai liéu sin c6 nhu ban dd quy hoach phat trién
ctia khu vuc thiét ké va cac s6 liéu vé dan so, dién tich, cao d¢ dia hinh,
cudng d6 mua qpo, tiéu chuan thai nudc, tidu chuan qubc gia vé thoat
nudc-mang ludi va cong trinh bén ngoai-yéu cau thiét ké (TCVN
7957:2023) va cac doi twong xa nude tap trung nhu trung tim thuong
mai (TTTM), va bénh vién (BV):

—  Xac dinh luu luong nude thai cho toan thanh phd va cong suat thiét
ké cho nha may xur Iy nudc thai.

— Hé théng thoat nudc duoc chon cho thanh phé Alahé théng thoat
nuoc rieng mot nira va so do thoat nudc duoc chon la so do thoat
nudc tap trung.

— Vi tri dét tram xtr Iy dugc chon tai khu dat tréng cua thanh phé, dé
thuan tién xa nudc sau xu 1y vao hé thong thoat nudc chung cia
khu vuc

—  Vach tuyén mang luéi thoat nuée theo dung trinh ty vach tuyén va
tuan thu theo ding cac nguyén tac vach tuyén

—  Xéc dinh luu luong tinh toan cho timg doan 6ng

— Tinh toan thuy lyc cho tuyén ong chinh va klem tra cho cac tuyen
ong nhanh dam bao dung do day, doc dbc tdi thiéu, van tdc t01
thiéu, do sau chon cong dau tién theo quy dinh. Trong mot s6
tru’O‘ng hop khong thé dam bao vé mit thity lyc, can thiét ké thém
céc giéng kiém tra va c6 giai phap nao vét dinh ky.

— Tinh toan thiét ké cho cac cong trinh trén mang ludi va tram bom
nudc thai.

Thiét ké mang lwéi thoat nwée thai (1,0 diém)

Tir cac s0 li€u tinh todn thiét ké mang ludi thoat nudce, cac ban ve thiet
ké can dugc thé hién bao gom:
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—  Ban v& mat bang mang lu6i thoat nudc thai: ban v& nay thé hién
day du cac tuyén ng thoat nude, cac thong sd thuy luc (luu luong,
do déc, chiéu dai) hudng thoat nude, vi tri dit tram xir Iy nude thai,
vi tri ddt tram bom, va cac du’c‘mg déng miuc;

— Banvé trac doc cac tuyen cong: thé hién day du vé cao trinh (mat
dat, day cong, dinh cong, myc nudc), phuong phap ndi cong, va
cac thong s thiy luc (duong kinh dng, chiéu dai cac tuyen cong,
diém tinh toan, luu luong, d6 day (h/d), d6 ddc (i), van toc);

— Ban vé chi tiét: thé hién cac cong trinh trén mang lu6i nhu giéng
thim, giéng chuyén bic, va cic chi tiét khac néu can.

Cau 8,0
2
No6i | Xac dinh luu lwong doc dwong don vi. 1,0
dung | o = (n x q0)/86.400 = 600 (ngudi/ha) x 150 (L/ngudi.ngd)/86.400
| (s/ngd) = 1,04 (L/s.ha)

n: mat do dan sé (ngudi/ha)

qo: tiéu chuan thai nudc (L/ngudi.ngd)
No6i | Xdc dinh dién tich phuc vu doc duwong cua cac doan 5ng. 1,5
dung ,
b. - Dién tich doc dudng cua doan ong 1-12 1a khu 1c: Faa!"1? = 1.563

(m?)
- Dién tich doc dudng cta doan dng 2-3 12 khu 1b: Faa®> = 1.269 (m?)
- Dién tich doc dudng cta doan dng 3-11 13 khu la, 2¢: Faa*!! =
1.563 +1.341 =2.904 (m?)
Tinh twong tu cho cac doan 6ng con lai va duoc trinh bay trong Bang
1.
Tinh toan dién hinh cho 1 hoic vai doan éng bat ky nao déu
dwoc. Sinh vién hoan tat dén diy sé dwoc 0,5 diém

pz’mg 1. Di¢n tich phu vu doc duong cua cac doan 6ng

Dién tich doc ,du’(‘mg Poan ("mg Dién tich doc ;Im‘mg caa

Poan &n ciia doan ong doan ong

MONE MKy gid tri K+ hicy gia tri

hiéu (m?) y e (m?)

1--12 le 1.563 | 10-9 2d, 5b 2.350
2-3 1b 1.269 13--18 6c 1.878
3--11 la, 2¢ 2.904 18--17 6d 1.939
12--11 1d, 6b 2717 | 11--17 5c, 6a 3.339
4--5 2b 1.129 | 17--16 5d 1.221
6--5 3b 1.129 | 9--16 4c, 5a 2.918
5-9 2a, 3c 2.682 14--15 4a 1.459
7--8 3a 1.341 15--16 4d 1.221
8.9 3d,4b 2.350 16-TXL -
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— Sinh vién ¢6 trinh bay Béng tinh di¢n tich doc dwong cua cac
doan ong trong bai word s€ duwgc thém 0,5 diém.

— Sinh vién c6 Bang tinh nay trong file excel sé dwgc thém 0,5
diém.

Noi
dung

Xdc dinh luu lwong nuwoc thai tinh toan lon nhat cho cdc doan 0”'ng.

Luu lugng nudc thai tinh toan cua cac doan 6ng duoc xac dinh béng
cong thirc:

(Qttd/0 = qddSh + qVCSh + qt/chottr + (]vcttr

Qttd/o max — (qshdd + qshvc) X Kchd/o + Qe t/cho + qttrvc (L /S)

Trong do:

Qu°: Iuru lwong tinh toan ciia doan éng (L/s)

qsh%%: Luu lugng sinh hoat doc duong (L/s)

qve™: Luu luong sinh hoat van chuyén (L/s)

Qi *M°: Luu luong tap trung tai chd (L/s)

qur"°: Luu luong tap trung van chuyén (L/s)

Qu¥°™x: Jyy lwong tinh todn 16n nhét ciia doan éng (L/s)

Tinh toan dién hinh cho doan 6ng 1-12:

Faa'"1? =2.350 (m?), = 1,04 (L/s.ha),

Qud' %2 = qr x Faa!'"12=2.350 x 1,04/10.000 = 0,163 (L/s)

Quc'"12=0 (L/s)

Qshtb 1-12 — Qddl'lz + ch1-12 =0,163 + 0 = 0,163 (L/S)

Trang Bang 8, TCVN 7957: 2023 dé xac dinh hé s khong diéu hoa
chung. Vi Q™12 = 0,163 (L/s) <5 (L/s), Ken dugc xac dinh theo
cong thirc:

3,22

(9.)"
Ken1? = 1,35+ 3,22/( Qu® 11%)%? = 1,35 +3,22/(0,163)" =5,98

K, =135+

Qur''2 = qur ticho 4 Q=0+ 0 =0 (L/s)
Qu!2=0,163+0+0=0,163 (L/s)

Qu!"1?mx = (0,163 x 5,98 = 0,97 (L/s)

Sinh vién hoan tat dén day sé dwoe 1,0 diém

Tinh toan tuong tir cho cac doan 6ng con lai va duge trinh bay trong

Bang 2.
Bang 2. Luu lugng tinh todn cia cac doan ong

2,5
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Q sinh hoat Q tip trung
Q dd (L/s.ha) Qsh ve (IVs) > - 3
doan dng| dién tich a gid tri Qs]}; th Keh Q::;“ax tai chd van chuyén df-’ “”r ot Tjﬁ
s | BEA D Qdd (Lis) KY hiéu . (Vs) ) | Cia Q 0 (I's)| max (L/s)
Ky hiéu (m2) (L/s.ha (L/s) k¥ hiéu|Q (L/s) | ky hiéu (L)
1-12 le 1,563 1.04 0.163 - 0.163 5.98 0.97 - 0 0 0.97
2-3 1b 1269 | 1.04 0.132 - 0.132 6.18 0.82 0 0 0.82
|3-11 la, 2c 2904 | 1.04 0.302 2.3 0.132 | 0434 5.16 2.24 0 0 2.24
1211 1d. 6b 2717|104 0.283 1-12 0.163 | 0445 5.14 2.29 0 0 220
|45 2b 1,120 104 0.117 - 0117 6.29 0.74 BV 5 0 5 5.74
6--5 3b 1129 1.04 0.117 - 0.117 6.29 0.74 - 0 0 0.74
|59 2a.3c 2682  1.04 0.279 4--5,6--5 0.235 | 0514 5.03 2.58 BV 5 5 7.58
7--8 3a 1341 1.04 0.139 - 0.139 6.12 0.85 - 0 0 0.85
8-9 3d4b 2350 1.04 0.244 7-8 0.139 0.384 5.25 2.02 0 0 2.02
10-9 2d.5b 2350 | 104 0.244 - 0.244 5.62 137 0 0 137
13-18 [ 1878 | 104 0.195 - 0.195 5.81 114 |[TTIM| 4 0 4 5.14
18--17 6d 1939 | 104 0.202 1318 0.195 | 0.397 5.22 2.07 ITTM 4 1 6.07
11-17 Sc. 6a 3339 104 0.347 3-11.12-11 | 0.879 | 1.226 444 5.45 0 0 5.45
17--16 5d 1221 1.04 0.127 18--17 0.397 | 0.5 5.01 2.63 TTT™ 4 4 6.63
9-16 4c. 5a 2918 | 104 0303 [5-9,10-9.8-9| 114 1445 434 6.28 BV 5 5 1128
14--15 4a 1,459 104 0.152 - 0.152 6.05 0.92 - 0 [1] 0.92
15-16 ad 1.21] 104 0.127 14-15 0.152 | 0279 5.51 1.54 0 0 1.54
16-TXL - 1.04 ooo0 | IS0 0us | 20es 409 9.19 TIML 9 18.19
17--16 BV

— Bai word c6é day dii bang tinh nay sé dwgc thém 1,0 diém
— Bing tinh lwu lwong ciia cac doan dng trong file Excel dugc
thém 0,5 diem

Noi | Xéac dinh cac thong sb thuy luc cta cac doan éng: D, 1, h/D, v 2,0
dung | s thong s6 thuy luc cta cac doan dng duoc xac dinh phai dam bao
duoc cac yéu cau D > Dinin, 1 > imin, V > Vimin, 1/D < (/D )max dugc quy
dinh trong TCVN 7957: 2023. Tuy nhién trong 1 s6 truong hop d6i véi
doan 6 ong khong tinh todn, h/D < 0,2; viin = 0,4 (m/s) va nén xay dung

cac gleng tay rua.

Vé6i doan ong 1-12, Qq''2m2x = (0,97 (L/s), tra bang, xac dinh D =

150 mm, i = 10%o > imin (VO1 imin = 1/D = 1/150 x 1000 = 6,7 %o). v=
0,46 (m/s), h/D = 0,18 (v, b/D duoc xac dinh tir bang tinh noi suy do
khong tra duogc s6 liéu o sin trong bang tra). Voi doan éng nay, h/D
< 0,2, nén v xac dinh dugc thoa diéu kién v > vmin.

Xac dinh tuong ty cho cac doan 6ng con lai. Céc sb iéu thuy luc cua

céc doan 6ng thoat nuéc ctia khu dan cu A duoc trinh bay trong Bing
3.

Sinh vién hoan tat dén day sé dwoc 0,25 diém

Sinh vién hoan tat bang so liéu ndi suy cac thong sé thuy luc (h/D,
v) ciia doan ong trong file Excel dwoc 0,75 diém.

Bang 3. Cac thong so thuy luc doan dng
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Doan 6ng |Qtt max (L/s)|D (mm) |i (%0) |h/D v (m/s)

1--12 0.97 150 10 0.18 0.46
2--3 0.82 150 10 0.16 0.44
3--11 2.24 200 8 0.19 0.53
12--11 2.29 200 8 0.19 0.53
4--5 5.74 200 9 0.30 0.72
6--5 0.74 150 10 0.16 0.43
5--9 7.58 200 7 0.37 0.71
7--8 0.85 150 10 0.17 0.44
8--9 2.02 200 8 0.18 0.51
10--9 1.37 200 8 0.15 0.45
13--18 5.14 200 10 0.28 0.73
18--17 6.07 200 9 0.31 0.73
11--17 5.45 200 11 0.28 0.76
17--16 6.63 200 9 0.32 0.75
9--16 11.28 250 6 0.35 0.74
14--15 0.92 150 10 0.17 0.45
15--16 1.54 200 8 0.16 0.47
16-TXL 18.19 250 6 0.45 0.84

— Sinh vién hoan tit bang tinh toan thuy hrc trong bai lam (file
word) dwge 0,75 diém

— Sinh vién hoan tit bang thong s6 thuy lwc trong file Excel dwoc
0,25 diém

— Doi véi cdu nay, cdc so ligu tra bang ciia sinh vién hop Iy theo cdc
yéu cdu trong tiéu chudn thiét ké TCVN 7957:2023 vé cdc théng
sé thuy lwe cia mang lwdi sé dwoc tinh tron diém, khéng nhit

thiét cdc sé ligu phdi tring khdp véi ddp dn.

Noi
dung

Trinh bay cac phwong phdp néi ong cho mang ledi thodt meée (0,5
diém). Phwong phdp néi ong ndo nén dwoc siv dung cho mang ludi
thodt nuée thai cia khu dan cu A (0,5 diém).
Trinh bay cdc phwong phdp néi éng cho mang ludi thodt nwéc (0,5
diém)
— Néi day cong:
+ Cao d6 day céng tai diém cudi cua doan 6ng trudc = cao do day
cong tai diém dau cua doan phia sau
+ Nbi theo 1ong dng lam giam toc do, gy lang phi éng, chi c¢6 lgi
vé do doc dat 6ng.

— Noi dinh cong:

1,0
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+ Cao d0¢ dinh céng tai diém cudi cia doan phia trudc = cao do
dinh céng tai diém dau cua doan phia sau
+ NO&i theo vom 6ng s& ¢6 loi vé thuy luc nhung c6 hai vé do sau
dit dng. Cach ndi nay thudng ap dung cho MLTN chung va co
dia hinh thuan lo1
—  N&i muc nuée:
+ Cao do muc nudce tai diém cudi cua doan phia trudc = cao do
muc nudc tai diém dau cua doan phia sau
+ Nbi theo muc nuée 1a cach ndi théng dung nhit; ap dung cho
mang ludi thoat nudce thai
Phwong phdp noi éng nao nén dwoc siv dung cho mang ludi thodt
nwéc thdi ciia khu dan cw A (0,5 diém).

Déi voi mang ludi thoat nude thai cho khu dan cu A, phuong phap nbi

ong theo myc nudc nén dugce ap dung.

Piém tong | 10.0

TP. Ho Chi Minh, ngay 3 thang 04 nam 2025

Nguoi duyét dé Giang vién ra deé
TS. Ho Thi Thanh Hién TS. Ho Phung Ngoc Thao
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