TRUONG DAI HOC SUPHAM KY THUAT  DE THI CUOI KY HQC KY 1 NAM HOC 20-21
THANH PHO HO CHI MINH Maén: M6 try va nén méng ciu

KHOA XAY DUNG Ma moén hoe: ABUT331322
34 oA 5 AA: oy . N e R
NGANH CONG TRINH GIAO THONG PL.S.OIMd de: l...’. ................ D¢ thi ¢6 2 trang.
I'hoi gian: 90 phut.
Dugc phép sir dung tai liéu.

Cau 1: (1.5 diém)

A rectangular footing of a pier has dimensions of A x B, as described in Fig, 1. According
to 22 TCN 272-05, determine minimum value of A firstly, then minimum value of B for two
cases of pile type as follows:

a. Bored pile with diameter of 1200 mm (0.75 diém)
b. Driven pile with diameter of 350 mm (0.75 diém)
(Luuy: A va B lay chin dén mét sb thap phn ciia don vi m, vi du 4.7m)

B
Fig 1 — Footing of pier

Cau 2: (2.5 diém) , ‘

a. Néu cdc kiém toan cho méng ndng dit truc tiép trén nén thién nhién (0.5 diém).

b. Muc dich tién hanh thir coc? Giai thich 1y do xét dén h¢ sé nhém coc khi tinh sire chiu tai
coc? (0.5 diém). ‘

c. Tr nén Ia gi? Khi nao khong can bd lrl"tf: non? (0.5 diém)

d. Tinh sirc chiu tai thuc té cta coc don bang BICT ¢0 kich thude 40x40 cm, dai 42 m, biét
dé chéi trung binh cta coc khi dong thir 12 2.5 mm, dau bua niing 3.5 tdn, chidu cao roi diu
bia do dugc 1a 1.75 m. Bé qua luc day néi lén coc, trong lugng mii coc, dém coc, coc dan. He
sb diéu kién lam viée bang 1 (1.0 diém).

Ciu 3: (6 diém)

Mot cau ¢6 so dd 3 nhip ddm gian don dai L=18.3 m, khe co gidn rong 5 cm (xem Hinh 2).
Khé cau 9.5 m (8.5 m phén xe chay + 2 x 0.5 m gt chiin, bd rong 1 lan xe 3.5 m). Theo
phuong doc céu, tim gdi cach dau dm 0.15 m. Chiéu cao két cAu nhip 1.1 m, tdng chiéu cao
da ke gbi va gbi 0.2 m. Lan lugt xéc dinh ndi luc 1én ddy bé do céc luc sau gdy ra:

a. Ké tén cac lue ngang c6 thé c6 tac dung 1én md cau. Loai luc ngang nao mé ¢é ma tru
khéng ¢6? (1.0 diém)

b. Noi luc do va tau theo phuong ngang va doc cu do tau hang gy ra, biét van téc nude
chdy cia song c6 gid tri 1.8 m/s, ciu ndm trén sdng cdp V, cao do va +1.50 (1.5 diém).



c.'ll\lcf)‘i lue do Iye ham cia 1 1an xe gy ra xudng déy bé try, gia thiét tdt ca gdi chu tai tru 12
goi di dong (1.5 d) o
d. Noi luc 6 lyc dimg 16m nhit do hoat tai HL ctia 1 1an xe xudn day bé 1

01 I g day bé try, xét ca xung k
IM=33% (2.0 diém) R
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Hinh 2 — So db nhip va khé cau

Ghi chii: Cdan bé coi thi khéng dwoc gidi thich de thi.

Chuén diu ra cia hoc phin (vé kién thirc) Nbi dung kiém tra
[CDR 2.1]: Thiét ké dugc cic bd phan md tru va cac hang Caul,3

muc lién quan

[CDR 2.2]: Tinh todn méng cau Caul,2 3
[CDR 3.2]: Hiéu dugc mét so tir tiéng Anh Cau 1

Ngay 8 thang 1 nam 2020

Trwéong bé méon
(ky va ghi ré ho tén)
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TRUONG DAIHQC SU PHAM KY THUAT ~ PE THI CUOI KY HQC KV | NAM HQC 2020-
THANH PHO HO CHi MINH 2021
KHOA XAY DUNG Mon: Thiét ké chu BTCT
. . Ma mon hoc: CBRI330522
AR D& s6/Madé: 1 Dé thi ¢6 2 trang.
- Thoi gian: 90 phut.
Dugc phép stir dung tai li¢u.

Mot cdu bing BTCT dy ung luc cang truge co qlliép dai nhip tinh toan [4=24 m, bé rong
mat cau B=12m goém 5 dam nhu Hinh 1, dugc thit ké vdi tai trong xe HL93. B¢ tong dam
f'c=55 MPa, ban mit cau °¢=30 MPa, m6 dun dan hoi ctia ciap Eps=1 97 000 MPa. Cudng
do kéo dut cép 1860 MPa (cudng do chay 1670 MPa), md dun dan hoi cua bé tong tinh
theo cong thire £, =0.0017x2500%/ /. MPa, dién tich tong cong céc tao cép la 34 tao x
140 mm*= 4760 mm?.
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Hinh 1

Cau 1: (5.5 diém)
a. Uu diém cua dim BTCT so vai dam thép? Mot cong trinh vuot sudi co nhip 6m: khi nao

goi cu ban khi nao gm cbng hop? (1 @)
b. Néu y nghia h¢ s6 lan xe (vi du m=0.85 cho 3 lan xe), ¥ nghia hé 50 tai trong (vi du 1.75
cho hoat tai ¢ trang thai gioi han cuong do I). Ké tén cic thanh phan mit mat ng suit cia
cap du tmg lyc cang sau trong mot ddm BTCT. (1 d).
¢. Draw the influence lines of moment (M) and shear (Q) at section of Ly/4 (0.5 d).
b. Dua vao duong anh hudng & cdu Ic., tinh M do xe tii (xe 3 true) va tdi lan giy ra tai
tiét dién Li/4, xét anh hudng xung kich IM=33% (1 d).
d. Tinh hé sb phén bd ngang (mg) cho M theo cong thire trong tiéu chuan thiét ké ciu déi
voi dam bién va dam trong (dim giira) (1 d) .
e. Tir két qua cau 1d., tinh M do xe tai va tai lan tac dung 1én dam c6 hé s6 phan bd ngang
(mg) lén hon, xét dnh hudng xung kich IM=33% (1 d).

Cau 2: (4.5 diém)
a. Tinh dac trung hinh hoc cua tiét dién (vi tri truc trung hoa, dién tich quy ddi, md men
quan tinh) trong giai doan 1 (khi chua c6 ban lién hgp) theo hinh 2a. Bo qua anh hudng
cua cot thép thudng (1.5 d).
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b. Tinh dac trung hinh hoc cua tiét dién (vi trf truc trung hoa, dién tich quy déi, md men
quan tinh) trong giai doan 2 (khi ¢6 ban lién hop) theo hinh 2b. Bd qua anh huéng ciia cit
thép thuong (1.0 d).

¢. Xac dinh lrng suét nén cho phép va tmg sulit kéo cho phép (bao nhi¢u MPa) ctia bé tong
dim trong giai doan cang kich (truyén luc) va & trang thai gioi han sir dung (luu ¢ xét 3
truong hop) (2 d)
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Hinh 2
Ghi chii: Cdn bé coi thi khéng dirgc gidi thich dé thi,
Chuin dau ra cia hoc phan (vé kién thiic) N¢i dung kiém tra
[CDR 1.2]: C6 kha ning tinh todn/thiét ke dam th'l BTCT Caulva?2
[CDR 3.3]: Mot so thudt ngit Tieng Anh trong cau ducmg Ciu lc
[CDR 4.2]: Nim dugc céc budc thiét ké k¥ thuat ciu kién Cau lva?2
dam chu BTCT

Ngay 18 thang 1 nam 2021
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TRUONG DAIHOC SU PHAM KY THUAT PR THI CUOI KY HOCKY I

THANH PHO HO CHi MINH NAM HOQC 2020-2021
KHOA XAY DUNG Mon: Thuy lwe — thiay viin
NGANH CTGT Mé mon hoe: HYDR230222

Dé SO/MAAE: v e, D¢ thi co 3 trang.
Thoi gian: 90 phut.
Duoce phép sir dung tai licu.

Ciu 1 (Thiy lwe): (5 diém)

Tai d¢ sau H trong bc chira gom 2 chit Iong, (dau Ya=7. 5kN/m® phia trén va nudc y,=10kN/m’ phia
dudi) o bd tri mét Ollé dan ndm ngang voi hai doan dng dudng kinh thay déi tir di sang dy. goc thay
ddi la @, chicu dai 2 dng lan lugt 1a L1, L2, g=10 m/s2 (xem md ta & Hinh 1).

Biét bé rong bé b=5m, hag =4.5m, BC=4m, hpg=3.5m, ban kinh R=3m
a. Ve biéu do 4p sudt va xéac dinh 4p luc chét long 1én cac vach AB, BC, DE (phuong, chidu, d¢
16m, vi tri hop luc) (1.54).

b. Mot phao hinh tru tron dai 2m va c6 dudong kinh 1.0 m duoc tha ndi trén mat bé (xem Hinh 1)
i.  Xac dinh tong trong hrong ciia phao dé phén nira phao chim trong dau. (0.754).
il. Iong trong hwong phao t6i thiéu phai la bao nhiéu dé toan bd phao ngép trong

dau. (0.254)

¢. Mo khéa K dau dng:

e Chi ra céc loai ton thit cdt nuéc ¢ thé co khi nude chay tir bé qua céc éng L& L: ra
ngodi (0.5 d)

e Cho H=8m, b6 qua tén thit cuc bo tai voi K, xem bé rat rong 50 v6i dién tich dng, ton
that fi:‘ii duong ong L1 c6 hé sd ma sat thuy lyc 4=0.025, ton that dai dudng ong Lz ¢o
hé s0 ma sat thuy luc A=0.03.

i. Xac dinh van téc ctia nude khi vira ra khoi voi K (1.5 @)
ii. Xac dinh chiéu cao 16p bé tong dudi bé dé khoang cach tia nude ban ra X=5.0m

khi cham dét (0.5 d)
pa=0/ \
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Cau 2 (Phén tich twong quan — Pudng hoi quy)

Tram thuy van A c6 tai liéu thue do modun dong chay ki¢t 9 nam tir nam 1958 dén 1966 gxem ban\g
duoi), theo ydu can thiét ké tram nay phai ¢6 tdi thiéu 12 nam tai lidu. O tram thuy van B (gan tram / )
€O tai licu moédun dong chay 12 nam tir 1955 dén 1966. Dé kéo dai tai li¢u cho tram A, nguoi ta xem

§ xe S 41 4 A A yra . = o . ’(, v
XCL Mot twong quan gitta 2 tram A va B dé bo sung thém so liéu ctia 3 nim con thicu cho tram A.
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Yéu cau:

phap gidi tich (dua vao bang miu trén). (2.0 @)

1955 dén 1957) theo tai li¢u cua tram thuy van B.  (0.54)

d.
b.
Cau 3 (Khau db ciu)

a. Trinh bay trinh tw tinh todn céc cong trinh thoat nudc nho (1.0 d)

Thiét 1ap phuong trinh tuong quan modun dong chay gitra 2 tram thuy vin A&B theo phuong

Dua vao phuong trinh tuong quan hiy bd sung tai liéu médun dong chay tram thuy van A (tir

b. Xac dinh khau dé cdu g vdi dong chay ¢é lu*u‘ luong Q=25 m*/s; md dang md chan dé, xét
chiéu sdu chay déu ho=0.75m, c0t nudce trude cau khdng virot qua 1.9m. (1.34)

Bang 5-1:

Hinh dang mo tru m
N.A Slovinski (Mé nhe) 0,32
M6 tirong canh 0,35
M6 chir U 0,32 + 0,36
M6 chan dé 0.32

Hé so luu lugng m cua cau nho

S6 hiéu: BM1/QT-PDBCL-RDTV
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Bdng 5-3: Thong so tinh toin thuy luc cau nho theo so do chay ngap

" m=0.12 m=0,33 m=0,34
T Ko v 0 0, G K | ¥ 0 0, T K., |w 0 a,

om 1 0.61 1 1.23 7.3

0.82 0.98 0.63 1.1 1.2 6.1

083 I 0.6 LI 1.2 7.1 096 | 065 | 12 | 117 | 55

0.84 L 0.59 1 1.19 6.9 098 | 062 [ 125 | Li7 6.1 0,04 | 067 | 131 L4 | 473

0.56 0.96 0.64 1.26 113 4.8 0.93 0.67 1.3 ! 4.3 0.9 0.71 1.56 1.0 16

0.88 0.9 0.69 1.57 1.07 R 0.88 0.72 L8 1.05 3 0.85 | 0.75 1.5 102 1.6

0,90 0.84 0.74 204 1 2.25 0.82 0.76 2.08 0.97 21 0,79 0.5 2,15 0.%5 1.7

092 | 076 | 080 | 265 | 002 14 075 | o081 | 268 | 09 1.3 | 072 | o84 29 038 | 1.15

0,94 Q.07 085 52 082 0.8 0.66 0.60 187 081 0.8 0.64 0.58 L 0.78 0.7

0.96 0.56 0.9 5 0.71 0.4 0.55 091 5.2 0.7 0.35 0.53 0.92 33 0.68 0.35

023 0.4 095 5.6 0.55 0.1 0.19 0.85 8.63 0.54 0.1 0.38 0.96 5.63 0.5 0.1

0.99 0.28 087 15 043 0.05 0.28 0.98 15 043 0.05 0.27 0.98 15 0.4 0.05
Chuin diu ra cuia hoc phan (vé kién thirc) N§i dung kiém tra !
(G 1.1]: Caul, 2,3 !
- Thily le: Tinh toan ap luc thiy tinh, tinh toan thuy dong, J
t6n that cot nude, lye diy Archimedes ‘
- Thuy van: Xac dinh quan h¢ tuong quan hai dai luong, |
Iwru luong tan suat thong sb thong ké trong thiy van, xac |
dinh khau do clu |
[G 2.1]: K¥ néng xdc dinh, phén tich va giai quyét cac van Caunl,2,3 |
dé ky thuat trong thuy luc, thuy vén |
Caul,2,3 |

[G2.3]: Nzm bét duoc trinh tu va phuong phéap thuc hién
tinh toan.

Ngay 15 thang 1 nam 2021
Trudéng bdo moén

S5 hiéu: BM1/QT-PPBCL-RDTV

Trang 3 /3




TRUONG DAI HOC SU PHAM KY THUAT
THANH PHO HO CHI MINH

KHOA XAY DUNG
NGANH CTGT

Pé bai: 1 dén 6

PE THI CUOI KY HQC KY |

NAM HQC 2020-2021

Mén: TT UNG DUNG TIN HQC TRONG
THIET KE CAU

Mai mén hoc: ITBP311722

D& SO/MA d&: oo e, Pé thi c6 3 trang.
Thaoi gian: 4h00 phat.

Duoc phép sur dung tai li¢u.

M hinh két chu nhu hinh v& theo bai toan phang

0,3m 4%

c
Lt . 0,3m

Lnh

Khé ciu : G7+2x1,5+2x0,5m.
M3t cat ngang cau :

MAT CAT NGANG KET CAU NHIP

1/2 MAT CAT TAI GOI

112 MAT CAT GIUA NHIP
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+ Trong luong riéng bé tong: y.=25 kN/m?

Vit liéu thép

+ Gidi han chay : f,=345 Mpa

+ Module dan héi Es= 2.10° Mpa

+ Hé s poisson v=0.3

+ Hé s6 gidn no nhiét: 1.17x10%/do

+ Trong luong riéng thép: ys=78.5 KN/m?

Vit liéu cap DUL

+ Gi6i kéo dut : f,,=1860 Mpa

+ Gi6i han chay : f,,=1670 Mpa

+ Gidi han chay : f,y=345 Mpa

+ Module dan héi : Es= 2.10° Mpa

+ Hé s6 ma sat bng ghen 0.3

+ Hé s6 ma sat lic 0.0066

+ Do tut neo & ca 2 dau dam la 2mm

Trang 1/3



YEU CAU
1. M0 hinh hoa két cAu, tao file huéng dan chi tiét ting thao tac ctia mdi budc dé thuc
hién moé hinh tinh toan cdu dim theo yéu cau sau:
Khai bio vat lidu, khai bio mat cat
Mo hinh két ciu trén Midas véi dam cé tiét dign thay déi
tir 0-1.5m: tiét dién dau dam (swon dam réng 600mm tir trén xuéng dwéi)
tiv 1.5 dén 3m: tiét dién thay doi
phan con lai: tiét dién giva dam
Gén diéu kién bién, mt cat, vat lidu.
Khai bdo va gén tai trong (tinh tai va hoat tai)
» Tinh tai
e Tinh tai giai doan 1: trong lugng ban than dam chu + TLBT ban mit
cau + trong luong dam ngang (6kN/ml)
DC = TLBT dam chu + TLBT BMC + 6kN/m
e Tinh tai giai doan 2 : trong luong 16p phu + thiét bi (2kN/ml):
DW = 16p phu + 2 kN/ml
Sinh vién trinh bay rd rang phép tinh dé tinh trong lwong 16p
phtt (13 Vbé tong nhwa = 23 KN/mS, bé day 16p phu cho trong bang
dir liéu)
> Hoat tai
e Hoat tai thiét ké HL93 (ca xe 2 truc, xe 3 truc + hoat tai lan)
e Hé s xung kich IM = 33%
> Lap to hop tai trong:
e T4 hop st dung
e T6 hop cuong do (voi HLI3)

Xem két qua + kiém tra két qua:
> biéu do moment, lyc cét, phan lyc gbi va bién dang cta dam do tai trong:
- Tinh tai giai doan 1
- Tinh tai giai doan 2 (kiém tra bang tay va trinh bay cong thirc tinh toan
trong file)
- Tb hop str dung

> Xem biéu d6 moment, hrc cit, ing suat, phan lyc gdi cua dim do t6 hop
tai trong:
- T6 hop cuong do

» Xem duong anh huong moment tai mat cit L/2 cua dam, xé4c dinh vi tri dat
lyc nguy hiém nhat cho moment ctia mat cat nay

» Xem duong anh huong luc cit tai mat cat 3L/4 ctia dam, xac dinh vi tri dat
luc nguy hiém nhat cho luc cat cua mat cat nay

2. Khai béo cap du uing luc
e Loai cap sir dung: Mdi dim b tri 2 b6 cap, mdi bo 5 tao 15.2mm,
e Duong kinh dng ghen: D=60mm = 0,06m.

X 0 L/16 L/8 L/4 3L/8 L/2

z (so v&i ddy dam) 4h/5 h/3 h/5 0.2m 0.2m 0.2m

Trang 2/3



DU LIEU RIENG :

S&TT d& Chiéu_ dai Chié"l:l cao | Bé c{dy f&n B"é dt‘:y’ ‘
bai nhip dém mdt cdu Io)p phu | Bé téng dam | Bé téng ban
Lnn (M) h: (m) hy (m) hw(m) f'c (Mpa) f'c (Mpa)

1 26 1.3 0.25 0.07 50 30

2 28 1.4 0.20 0.08 40 25

3 31 1.5 0.25 0.07 45 30

4 33 1.6 0.20 0.08 50 25

5 36 1.7 0.25 0.07 45 30

6 38 1.8 0.20 0.08 50 25

7 40 19 0.25 0.07 50 30

Chuian dau ra cia hoc phan (veé kién thirc)

Néi dung kiém tra

[G1.1] Hiéu va thao tac duoc cac cong cu co ban trong Caul,?2
phan mém Midas... Niam duoc cac budce tinh toan, thiét

ké.

[G 2.2]: Kha ning ti hoc, ham tim hiéu va hoc tap sudt Caul, 2
doi qua cac phan mén thiét ké két cau.

[G 2.3]: Kha ning van dung cac phan mén thiét ké két Caul,?2
cau d¢é tinh toan, kiém tra cac cong trinh cau.

[G 3.2]: Hiéu duogc cac thuat ngit tiéng Anh dung cho Caul,?2
viéc mo hinh héa trong Midas.

[G 4.1]: Ap dung céc tiéu chuan hién hanh trong viéc Caul,?2

kiém tra, danh gid cong trinh cau bang mot s6 phan mén
thiét ké cong trinh cau

Ngdy & thang 12 nam 2020

Truéng by mon

M
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TRUONG PAI HOC SU PHAM KY THUAT

THANH PHO HO CHI MINH

KHOA XAY DUNG
NGANH CTGT

DPé bai: 8 dén 14

PE THI CUOI KY HQC KY |

NAM HQC 2020-2021

Mén: TT UNG DUNG TIN HQC TRONG
THIET KE CAU

Mai mén hoc: ITBP311722

D& SO/MA d&: oo e, Pé thi c6 4 trang.
Thaoi gian: 4h00 phat.

Duoc phép sur dung tai li¢u.

Mo hinh két cdu nhu hinh v& theo bai toan khong gian

7

0,3m

Lit

.
| 0,3m

Lnh

Kho cau : G7+2x1,5+2x0,5m.
Mt cit ngang cau :

1/2 MAT CAT TAl GO

MAT CAT NGANG KET CAU NHIP

11000

1/2 MAT CAT GIUA NHIP
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Lésp bé tdng nhura day S5cm

Lép phong nudc day 1em
Lap mui luyén day 2-12cm

Ban mat ciu day 20cm
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Vit liéu bé tong

+ Cudng do6 chiu nén ¢ 28 ngay tudi : ¢
+ Module dan hoi Ec

+ Hé s poisson v=0.3

+ Hé s6 gidn nd nhiét: 1.17x10%/d6

+ Trong luwong riéng bé tong: =25 kN/m?3

Vit liéu thép

+ Gidi han chay : f,=345 Mpa

+ Module dan héi Es= 2.10° Mpa

+ Hé s poisson v=0.3

+ Hé s6 gidn nd nhiét: 1.17x10%/d6

+ Trong luong riéng thép: ys=78.5 KN/m?

Vit liéu cap DUL

+ Gi6i kéo dut : f,,=1860 Mpa

+ Gi6i han chay : f,,=1670 Mpa

+ Gi6i han chay : f,,=345 Mpa

+ Module dan héi : Es= 2.10° Mpa

+ Heé s6 ma sat ng ghen 0.3

+ Hé s6 ma sat lic 0.0066

+ Do tut neo & ca 2 dau dam la 2mm
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112 MAT BUNG DAM BIEN 1/2 MAT BUNG DAM TRONG
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1. MO hinh hoa két cAu, tao file hudng dan chi tiét tung thao tac cla mdi budc dé thuc
hién mé hinh tinh toan ciu dim theo yéu cau sau:

Khai bao vat liéu, khai bao mat cét

Mo hinh két cdu trén Midas vdi dam cé tiét dién thay déi
tiv 0-1.5m: tiét di¢n dau dam (swon dam rong 600mm tiv trén xuong dudi)
tir 1.5 dén 3m: tiét dién thay doi
phén con lai: tiét dién giita dim

Gan diéu kién bién, mit cat, vat liéu.

Khai bao va gan tai trong (tinh tai va hoat tai)

» Tinh tai
e Tinh tai giai doan 1: trong lugng ban than dam chii + TLBT ban mit
cau + trong luong dam ngang (6kN/ml)
DC = TLBT dam cha + TLBT BMC + 6kN/m
e Tinh tai giai doan 2 : trong lwong 16p phii + thiét bi (2kN/ml):
DW = 16p phu + 2 kN/ml
Sinh vién trinh bay rd rang phép tinh dé tinh trong lugng 16p
phit (14Y Ybé tong nhua = 23 KN/m®, bé day 16p phii cho trong bang
dir liéu)
> Hoat tai
e Hoat tai thiét ké HL93 (ca xe 2 truc, xe 3 truc + hoat tai lan)
e Hé s xung kich IM = 33%

Xeép tai lech tam doi véi dam 1 theo so do sau dé xét dam bién nhu sau:
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SO DO XEP TAI LECH TAM

11000
500, 1500 7000/2 3 7000/2 _ 1500 500
] ] ] ]

0,6m 1,8m 1.2m 1,8m
' _1,5m N Tim lan 1 ? ; \Tgl}n?w 155m
Z \ ) ) ) 7/, A TN

Tim lan 3 ‘ ‘ ‘ ‘ | ‘ Timlan4 /

_J L J L L L

\, 1100 4x2200=8800 1100 \,
e3=0,15m
€1=0,9m
e2=3,9m
e4=8,65m

Xép tai dung tam ddi v6i dam 1 dé xét dam giira theo so d6 sau:
SO DO XEP TAI DUNG TAM

11000
500, 1500 . 7000/2 3 7000/2 1500 500
1 1 1 1 1
1,8m 1,2m 1,8m
15m ' “ Tim lan 1 | Q)(} ',r % Tim Ian2“ 1.5m
7/ i i 7/ g/ g 2 7 N

\ Tim lan 3 ‘ ‘ ‘ ‘ ‘ ‘ Timlan4 /

| J - [ L

[ 1100 4x2200=8800 1100
e3=0,15m
e1=2,9m
e2=5,9m
e4=8,65m

> Lap to hop tai trong:
e Tb hop st dung 1 (v6i HL 93 dit 1éch tm + Tai nguoi)
e Tb hop cudng do 1 (voi HL 93 dit dung tim + Tai nguoi)

Xem két qua + kiém tra két qua:
» Dbiéu d0 moment, lyc cat, phan lyc goi va bién dang cua dam do tai trong:
- Tinh tai giai doan 1
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- Tinh tai giai doan 2 (kiém tra bang tay va trinh bay cong thirc tinh toan

trong file)

- Tb hop st dung 1 (v6i HL 93 dit 1éch tm + Tai nguoi)
» Xem biéu do moment, lyc cat, rng suat trong dam, phan lyc goi ciia dam

do t6 hop tai trong:

e Tbhop cuong dd 1 (v6i HL 93 dat ding tAm + Tai ngudi)

» Xem duong anh huong moment tai mat cit L/2, xac dinh vi tri dat lyc nguy

hiém nhat cho moment ctia mit cit niy

» Xem duong anh huong luc cit tai mat cit 3L/4 cua dam, xac dinh vi tri dat
luc nguy hiém nhat cho luc cat ctia mat cat nay

DU LIEU RIENG :

S5 TT da dg?ﬁ‘;p c::if;m bi’ﬁ.ﬁ;t I‘;i Z‘Z’; (/?:;:’::5 cdch | Be tong Bed;:g
bai ’ chu L/4) dam ngang
Lnh(m) | ht(m) | hb(m) | hw(m) hxb f'c (Mpa) | f'c (Mpa)
8 26 1.35 0.2 0.07 0.25x1.0 50 35
9 28 1.45 0.25 0.08 0.25x1.1 40 35
10 31 1.55 0.2 0.07 0.25x1.2 45 30
11 34 1.65 0.25 0.08 0.25x1.25 50 35
12 36 1.75 0.2 0.07 0.3x1.3 50 30
13 38 1.85 0.25 0.07 0.3x1.4 50 35
14 40 19 0.2 0.08 0.3x1.5 50 30

Chuan dau ra cia hoc phan (vé kién thirc)

Noi dung kiém tra

[G1.1] Hiéu va thao tac duoc cac cong cu co ban trong Toan bai
pl}ﬁn mém Midas... Nim dugc cac budce tinh toan, thiét

ke.

[G 2.2]: Kha ning tu hoc, ham tim hiéu va hoc tap sudt Toan bai
doi qua cac phan mén thiét ké két cau.

[G 2.3]: Kha nang van dung cac phan men thiét ké két Toan bai
ciu dé tinh toan, kiém tra cic cong trlnh cau.

[G 3.2]: Hiéu dugc cac thuat ngit tiéng Anh ding cho Toan bai
viéc md hinh hda trong Midas.

[G4.1] Ap dung céc tiéu chuan hién hanh trong viéc Toan bai

kiém tra, danh gia cong trinh cau bang mot s6 phan mén
thiét ké cong trinh cau

Ngay ? thang 12 nam 2020

Trudéng b mon

&L

N \‘m Duus lm
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TRUONG PAI HOC SU PHAM KY THUAT

THANH PHO HO CHI MINH

KHOA XAY DUNG
NGANH CTGT

Pé bai: 15 dén 21

PE THI CUOI KY HQC KY |
NAM HQC 2020-2021

Mbén: TT UNG DUNG TIN HQC TRONG

THIET KE CAU
M3 mén hoc: ITBP311722

D& SO/MA d&: oo e, Pé thi c6 4 trang.

Thaoi gian: 4h00 phat.
Pugc phép st dung tai li¢u.

M0 hinh két cu nhu hinh vé theo bai toan Khdng gian

0,3m 4%

.
0,3m

Ltt
Lnh
Khé ciu : G7+2x1,5+2x0,5m.
M3t cat ngang cau :
MAT CAT NGANG KET CAU NHIP
1/2 MAT CAT TAl GOI 1/2 MAT CAT GIUA NHIP
11000
5001 1500 7000/2 ] 7000/2 1500 ] 500
' ' Lép bé 10ng nhya day Som '

% Ldp phang nudc day 1em o
- P :
b o e = e

ﬁ N 4 ~ ¢ ~
)] | Y | 400 Y f |00 ) 400 | 400 200
! | ‘ H | E
[ [ |
I ) Py,
] [ ] () () C |
1100 4x2200=8800 1100 \
2200 Vit li¢u bé tong
+ Cuong do chiu nén 6 28 ngay tudi : fc
o + Module dan hoi E
= — + He s6 poisson v=0.3
g gL + Hé s gian no nhiét: 1.17x10°5/do
| i | 200 + Trong luong riéng bé tong: y.=25 kN/m?
Vit liéu thép
o = + Gidi han chay : f,=345 Mpa
< A WA B — 5
P . + Modl}le c?an hoi Es= 2.10° Mpa
+ He s6 poisson v=0.3
i + Hé so gidn nd nhiét: 1.17x10°/do
] + Trong lugng riéng thép: ys=78.5 KN/m?
& Vit liéu cap DUL
' + Gidi kéo dut : f,,=1860 Mpa
e - + g@ han d$ Tt Z1670 Mpa
Chamfer 20x20 101 han chay - 1py= P

+ Gi6i han chay : f,,=345 Mpa

+ Module dan héi : Es= 2.10° Mpa

+ Heé s6 ma sat ng ghen 0.3

+ Hé s6 ma sat lic 0.0066

+ D0 tut neo & ca 2 diu dim 13 2mm
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1. MO hinh hoa két cAu, tao file hudng dan chi tiét tung thao tac cla mdi budc dé thuc
hién mé hinh tinh toan ciu dim theo yéu cau sau:

Khai bao vat liéu, khai bao mat cét

Mo hinh két cdu trén Midas vdi dam cé tiét dién thay déi
tiv 0-1.5m: tiét di¢n dau dam (swon dam rong 600mm tiv trén xuong dudi)
tir 1.5 dén 3m: tiét dién thay doi
phén con lai: tiét dién giita dim

Gan diéu kién bién, mit cat, vat liéu.

Khai bao va gan tai trong (tinh tai va hoat tai)

» Tinh tai
e Tinh tai giai doan 1: trong lugng ban than dam chii + TLBT ban mit
cau + trong luong dam ngang (6kN/ml)
DC = TLBT dam cha + TLBT BMC + 6kN/m
e Tinh tai giai doan 2 : trong lwong 16p phii + thiét bi (2kN/ml):
DW = 16p phu + 2 kN/ml
Sinh vién trinh bay rd rang phép tinh dé tinh trong lugng 16p
phit (14Y Ybé tong nhua = 23 KN/m®, bé day 16p phii cho trong bang
dir liéu)
> Hoat tai
e Hoat tai thiét ké HL93 (ca xe 2 truc, xe 3 truc + hoat tai lan)
e Hé s xung kich IM = 33%

Xeép tai lech tam doi véi dam 1 theo so do sau dé xét dam bién nhu sau:
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SO DO XEP TAI LECH TAM

11000
500, 1500 7000/2 3 7000/2 _ 1500 500
] ] ] ]

0,6m 1,8m 1.2m 1,8m
' _1,5m N Tim lan 1 ? ; \Tgl}n?w 155m
Z \ ) ) ) 7/, A TN

Tim lan 3 ‘ ‘ ‘ ‘ | ‘ Timlan4 /

_J L J L L L

\, 1100 4x2200=8800 1100 \,
e3=0,15m
€1=0,9m
e2=3,9m
e4=8,65m

Xép tai dung tam ddi v6i dam 1 dé xét dam giira theo so d6 sau:
SO DO XEP TAI DUNG TAM

11000
500, 1500 . 7000/2 3 7000/2 1500 500
1 1 1 1 1
1,8m 1,2m 1,8m
15m ' “ Tim lan 1 | Q)(} ',r % Tim Ian2“ 1.5m
7/ i i 7/ g/ g 2 7 N

\ Tim lan 3 ‘ ‘ ‘ ‘ ‘ ‘ Timlan4 /

| J - [ L

[ 1100 4x2200=8800 1100
e3=0,15m
e1=2,9m
e2=5,9m
e4=8,65m

> Lap to hop tai trong:
e Tb hop st dung 1 (v6i HL 93 dit 1éch tim + Tai nguoi)
e Tb hop cudng do 1 (voi HL 93 dit dung tim + Tai nguoi)

Xem két qua + kiém tra két qua:
» Dbiéu d0 moment, lyc cat, phan lyc goi va bién dang cua dam do tai trong:
- Tinh tai giai doan 1
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- Tinh tai giai doan 2 (kiém tra bang tay va trinh bay cong thirc tinh toan

trong file)

- Tb hop st dung 1 (v6i HL 93 dit 1éch tm + Tai nguoi)
» Xem biéu do moment, lyc cat, rng suat trong dam, phan lyc goi ciia dam

do t6 hop tai trong:

e Tbhop cuong do 1 (v6i HL 93 dat ding tAm + Tai nguoi)

» Xem duong anh huong moment tai mat cit L/2, xac dinh vi tri dat lyc nguy

hiém nhat cho moment ctia mit cit niy

» Xem duong anh huong luc cit tai mat cit 3L/4 cua dam, xac dinh vi tri dat
luc nguy hiém nhat cho luc cat ctia mat cat nay

DU LIEU RIENG :

S5 TT da dg?ﬁ‘;p c::if;m bi’ﬁ.ﬁ;t I‘;i Z‘Z’; (/?:;:’::5 cdch | Be tong Bed;:g
bai ’ chu L/4) dam ngang
Lnh(m) | ht(m) | hb(m) | hw(m) hxb f'c (Mpa) | f'c (Mpa)
15 26 1.35 0.25 0.07 0.25x1.0 50 35
16 28 1.45 0.20 0.08 0.25x1.1 40 35
17 31 1.55 0.25 0.07 0.25x1.2 45 30
18 33 1.65 0.20 0.08 0.25x1.25 50 35
19 36 1.75 0.25 0.07 0.3x1.3 50 30
20 38 1.85 0.20 0.08 0.3x1.4 50 35
21 40 1.95 0.25 0.07 0.3x1.5 50 30

Chuan dau ra cia hoc phan (vé kién thirc)

Noi dung kiém tra

[G1.1] Hiéu va thao tac duoc cac cong cu co ban trong Toan bai
pl}ﬁn mém Midas... Nim dugc cac budce tinh toan, thiét

ke.

[G 2.2]: Kha ning tu hoc, ham tim hiéu va hoc tap sudt Toan bai
doi qua cac phan mén thiét ké két cau.

[G 2.3]: Kha nang van dung cac phan men thiét ké két Toan bai
ciu dé tinh toan, kiém tra cic cong trlnh cau.

[G 3.2]: Hiéu dugc cac thuat ngit tiéng Anh ding cho Toan bai
viéc md hinh hda trong Midas.

[G4.1] Ap dung céc tiéu chuan hién hanh trong viéc Toan bai

kiém tra, danh gia cong trinh cau bang mot s6 phan mén
thiét ké cong trinh cau

Ngay & thang 12 nam 2020

Truéng b mon

M

N \‘U\\ buus l C L?m\
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TRUGNG DAI HOC SU PHAM KY THUA'T
THANH PHO HO CHi MINH

KHOA XAY DUNG
NGANH CTGT

Ciu 1: (2 diém)
Anh (chi) hay trinh bay:

a. Analysis of the decisive factors for the selection of the urban railway bridge or tunnel

option (1 d 1cm)

DE THI CUOI KY HOC KY | NAM HOC 2020-2021
Mén: Duong metro-duimg sit
Mad mon hoc: MIETR421422

D& s6/Ma dé: |

Dé thi ¢ 2 trang.

Thoi gian: 75 phuat.

DPuge phép sir dung tai ligu.

b. So sanh wu nhuge diém cia phuong an cdu va phuong an him (1 diém)

Cau 2: (5 diém)

Cho kich thudc mat cit vo hdm, vi tri dat hdm, muce nuée ngdm (MNN) va cdc thong sb
cua dal nhu trong hinh I va bang 1.X4c dinh céc gid tri tai trong tiéu chuén tac dung lén

két cdu vo ham:

a. Tai trong ban than cua két cdu (0,5 diém)

b. Ap luc thuy tinh (1 dlem)
c. Ap luc diating (2.5 dlem)

d. Ap luc hoat tai p trén mat dét (1 diém)

Bang |
STT 1 f 3
o Dat | Cat | Cat
i san ldp| pha | nau
Bé day l6p dit, h (m) 3,0 | 6,0 | 20,0
Dung trong tu nhién , y 18 1211 23
(t/ms) b} E] ¥
Hé so rdng, e 1.8 | 1,2 06
Goéc ma sat trong, @° 15 | 24 | 35
Luc dinh, C (t/m?) - - -

Ciéu 3: (3 diém)

Cho cau dam nhip gian don b tri 2 duong
tau chay c6 chiéu dai tinh toan L= 25m. So do
tai trong doan tau metro nhw Hinh 2 voi P=16

tan.
Xac dinh:
. M6 men tiéu chuan do hoat tai tai vi tri
[./2 (1,5 diém)
2. Luc cét tiéu chuén tai vi trf L/4
diém)

(1,5

p=2.0(Vm)
I < [
(@ )
k ® MNN: Z=3.5m

1

19.2 19.2

8,=75¢cm

Hinh 1

=

19.2

45| | 105

45 |

10.5

Hinh

pp 08 L
21 2.1 2.1

2.4

2. So do phdn bo tai trong triic cua

toa tau metro (don vi: m)

Ghi chi: Can b coi thi khong dwoc giai thich dé thi



Chuin dau ra cua hoc phan (ve kién thirc)

Noi dung kiém tra

[CPR 2.2]: C6 kha nang thiét k¢ duge mot bo phan hang

Cau 1

muc thudc tuyén metro hay duong sat
[CDR 3.2]: M6t s6 thudt ngir Tiéng Anh trong Iinh vuce
duong metro-dudng sit

Cau la

[CDR 2.1]: C6 kha nang thiét ké dugc tuyén metro hay
duong sat

Céaul,Cau2,Ciaul

Ngay 11 thang 01 ndm 2021

Truwong by mon

pﬂ{,

M ﬂ,{,uh/a:}v D U"a EEM




Ma dé 2101

TRUGNG DH SU PHAM KY THUAT TPHCM
KHOA XAY DUNG & CO HQC UNG DUNG
BO MON CONG TRINH GIAO THONG

Chir ky giam thi | ‘ Chiv ky giam thi 2

CB cham thi thir nhdt | CB cham thi thir hai

DE THI CUOI KY HKII - NAM HQC: 2020-2021
Mén: THIET KE DUONG 1

Ma mén hge: ROAD330322

D& s6/Mi dé: 2101 - DE thi cé 05 trang.

Thoi gian: 90 phut.

Purge st dung tai ligu (khing ditng mdy tinh xdch tay)

S6 cau dung: S6 cdu dung:
|
Diém va chir ky Diém va chir ky B
HOQ Vil T8I cooveicscnnrmsers s
M3 56 SViinieniinine:
1 i Phibng Tk oumumssnnn

J

Huéne din:

- Sinh vién lam bai vao phin tra 16i trac nghiém,

- Chu tric nghiém:

Chon cdu tra loi dung: X Bo chon: ® Chon lai: ®

- Cau tinh toan, dién khuyét:

Sinh vién dién két qua vao phiéu tra loi trac nghiém, ghi ro don vi

PHIEU TRA LOI TRAC NGHIEM

Ciu tric nghiém:

‘f:]:' alblc|dl (1:1?: a|blc|d (li::‘ a|blc|d
1 15
2 9 16
3 10 17
4 T [u ||| 18
5 12 19
| 6 13 20
E-; 14 B
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Mi dé 2101

DALHOC SU PHAM KY THUAT TP.HCM D& thi mén: THIET KE DPUONG 1
KHOA \fw [m\(] Y -\ CO HOC UNG DUNG Ma mdn hoc: ROAD330322
BO MON CONG TRINH GIAO THONG Dé thi ¢ 5 trang, gom 2 cau tie liedn va 20 cén

trée nghiém
Thoi gian: 90 phit
Dupe s dung tai lidu (trie may tinh xich tay)

--------------------------------------------------------------------- Dé 2101

-----------------------------------------

PHAN 1: TU LUAN (4 diém)

Ciau 1 (2.5 diém):

Duong -_ap 11, mién nai. Két uau ao duong co 1anj: mat cap cao Al, duoc thiét ké véi tai trong truc tinh toan
ticu chuan la 100kN, va téng sé truc xe tidu chuan trén 2 lan xe (6 nam cuo:) 14 500 truc xe tiéu chuan/ngay.dém
voi két ciu ao duong nhu sau: (Cac thong sé khac néu thiéu c6 thé tr gia th:et)

B¢ tong nhua chat (da dam>50%), Hi=5 cm

3¢ tong nhua chat (dd dam>35%), Hs= 7 cm

Cap phdi da dam loai | Hy= 31

Cép phoi soi do, H1=45cm

Dat nén a sét
Cac dac tinh cua cac 16p két céu do dudng cho ¢ bang sau:

f y E (Mpa) g
| L6p két chu '3(*:;:1‘;3’ Tinhvé | Tinh vé | Tinh vé (I&"“ M‘f) ¢ (d0)
do vong trugt | kéo udn pa) | (MEa}

Bé téng nhua chat BTNC9.5 5 410 300 1820 2.8

B¢ tong nhua chiat BTNCI2 7 360 250 1650 1.6

Cép phéi da dam loai | 31 320 320 320

Cap phm soi do 45 170 170 170 0.5

Dét nén 4 sét & do am trong

; 2

| déi tinh todn 0,65 | 426 | ) e i‘

a. Xac dinh mé dun dan hdi yéu céu Ey (0.5 diém)

b. Tinh md dun dan hdi chung cua két ciu do dudmg trén (0.5 diém)

c. Tinh kiém tra cuong dé két chu dur kién theo tiéu chuin dé vong dan hdi (0.5 diém)

d. Tinh kiém tra cudng do két cau du kién theo tiéu chudn cit truot trong nén dat (1.0)

Cau 2 (1.5 diém): o ‘

Cho mét lru vure tuyén duong di qua loai dit cap 111, ¢6 lugng mua ng:,fly Hp=140mm thudc ving doi nui tinh

Pha Yén (ving mua XI11), luu vye nho ¢6 dién tich F = 0.055km2. Chiédu dai binh quén ctia luu vye sudn doc
127.72 m, Do déc trung binh long song chinh 37.73 %0, dd déc trung binh ciia swon dée 60.7 %0, 1é sé xét dén

Trang 2/5



; ‘ Mi dé 2101
lam nho huu lugng dinh 1t do ao h("'n: rimg cdy trong luu vire 6= 0.8, Chicu dai long chinh [, =0.480 (km). Tan
sudt 1%. Cac théng s6 khac néu thicu ¢6 thé wr gia thiét.

a. Xdc dinh hé s6 dong chay 1a (0.5 diém)
b. Tinh modun dinh Id tinh toan Ap (0.5 diém)
c. Tinh luu lugng thiét ké ung vai tan sudt 1% (0.5 didm)

PHAN 2: TRAC NGHIEM: (6 diém, mdi ciu 0.3 diém)

Cau 1: Luu lugng xe thiét ké la:

A. S0 xe thong qua mdt mat ciit trong mot don vi thoi gian, tinh cho nam hién tai.

B. 86 xe con duoc quy doi tir cac loai xe khac, théng qua mot mat cit trong mét don vi thoi gian, tinh cho nam
tuong lai. ‘

C. S6 xe con duoe quy doi tir cac loai xe khac, thong qua mot mit cét trong mot don vi thai gian, tinh cho nam
hién tai.

D. S6 xe théng qua mot mit cit trong mot don vi thoi gian, tinh cho nim tuong lai.

Cau 2: Trong thiét ké so bg mat cit doc, néu ty 1é ding 1a 1/10.000 thi ty lé ngang la

A. 1/1000 . B. 1/5.000 C. 1/100.000 D. 1/10.000

Ciu 3: L_‘ho binh do t'i 1€ 1:10.000 va luyén duong di qua 2 diém A, B nhu hinh vé. Hay xac dinh cao d¢ diem C
trén 1u§-‘érl11d|.rfmg, bict chénh cao gilta cac dudng dong mic 1a 5m, cdc kich thude do dugce trén binh dé thé hién
trong hinh vé,

A. Cao d6 tai diém C Ja: 48.75m B. Cao do tai diém C la: 46.25m

C. Cao do tai diém C la: 47.25m D. Cao d¢ tai diém C la: 45.25m

Cau 4: Cho duong cong bang dinh B2 vdi cac théng sé nhu sau:

- Tuyén duong cap 111, 2 lan xe, dia hinh mién ni;

- Géc ngodt o = 35925'00";

- Ban kinh dudng cong ndm R=300m

- D6 déc ngang ciia mat duong va phan 1€ gia cd 1a 2%.

Chiéu rong tHi thiéu cia phén xe chay va 1€ gia ¢d theo TCVN 4054-05 la:

A. omva Ilm B. 9m va llp C. 9mva 1.5m D. 6mva l.5m

Cau S: Tiép theo ciu 4, hay lya chon bé day téi thiéu cha ting mit cap cao A1 néu biét sé truc xc tidu chudn tich
luy trong thai han tinh toan 15 ndm ké tir khi dua mat duong vao khai thac trén 1 lan xe 12 Ne=3.10° (truc
xe/lan)

A. 9em B. 12cm , C. 10cm D. llcm

Cau 6: Tiép theo cau 5, lua chon van téc thiét ké cho tuyén dudng noi trén theo TCVN 4054-05:

R km/h

Cau 7: Tiép theo cdu 6, lua chon do dée siéu cao cho duong cong dinh D2 theo TCVN 4054-05:

RN
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M dé 2101
Céu 8: ']'iép theo cau 7, gia sir lya chon chidu dai doan ndi siéu cao L.nse=70m, dé dée doc phu i,=0.25%. Hay
xic dinh do doc ngang cia ctia mot mat cit ngang trong dogn bé (rf siéu cao cach diém ndi diu mot doan 40m.
== m e %
Cau 9: Tuyén duong tinh, dia hinh nti, ¢ lwu lugng & ndm hién tai la 1000 xe/ngay dém, trong do cac thong sé
v¢ thanh phan xe chay nhu sau:

Loai x¢ Thanh phiin xe (%)
Xe¢ buyt dudi 25 chd 15
[ Xe taico 3 truc [0
Xe buyt lon 10
Xe tai e 2 true 20
Xe dap 5
Xe may | 10
Xe con E 30

Biét hé sd tang truong xe la 6%. hiy tinh luyu luong xe thiét ké binh quan ngay dém trong nam tuong lai (nam
thir 13 sau khi dua duong vao su dung) la:

A. 1304.93 xcqd /ng. dém B. 1044.54 xcqd /ng. dém

C. 1231.06 xcqd/ng.dém D. 1107.21 xcqd/ng.dém

Cau 10: Cac can ctr chinh dé chon loai léng mat khi thiét ké két cdu 40 dudng mém theo 22TCN 211-06 la:
A. Cap hang ky thuét cia duong, thoi han thiét ké.

B. SO truc xe tiéu chuén tich lu§ trén mot lan xe trong sudt thoi han thiét ké

C. Caavab déudung

D. Caavab déu sai

Céu 11: Theo cau 9, hay xdc dinh cap hang k¥ thudt cia duong

A. Cap [l mién nii B. Cip IV mién nii

C. Céap VI mién nui D. Cap V mién nui

Cau 12: Theo cau 9. hay xac dinh van tdc thiét ké cta dudng

A. V=80km/h B. V=50km/h C. V=60km/h D. V=40km/h

Cau 13: Cho két cau ao duong nhur hinh v& & dudi, khi kiém tra theo tiéu chuin chiu cat trugt, can kiém tra o vi
tri nao?

D
X BTNCD.M%J :

\ BINCI25 /‘::fr
/ Cépphéididﬂngiaaéxinﬂng)

Cap phii da dan logi 1
L]

}rap phéi di thida nhién

A. 1,23 B. 23 . C.56 D. 234 _
Cau 14: Theo cdu 13, khi kiém tra theo tiéu chuin chiju kéo udn, md dun dan hdi coa Cap phdi da dim gia ¢d i
mang, cap phoi da dam loai I, cip phdi thién nhién, phai ldy & nhiét dé nao ?

30°C
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Cau 15: Theo cau 14, khi kiém todn theo tiéu chuan chiju kéo ubn & day lap cp phbi da dam gia ¢ xi mang, d¢
tra toan dd Hinh 3-6 trong 22TCN 211-06 xic dinh g;,, cin phai biét ty s6 EaofL 3 trong do [ va Ej Ja:
A. 2 1a mo dun dan héi trung binh Ew cta cac lop vit ligu niim trén lop cfip phéi da dim gia ¢b xi mang; F1 la
mo dun dan hdi chung Ee ctia nén d.il va cde 10p vit llw dudi 1op cip phoi dé dam gia b xi mang.
B. 1 la md dun dan hoi cha lop Lap phéi da dam g gia c¢d xi mang; I3 1a mé dun dan héi chung Ecp ctia nén dét

va cac 1op vat liéu dudi 16p cap phdi da diam g gia ¢0 Xi mang.

C. E:2 1a md dun dan hoi trung binh Eq, cua cac 16p vat licu nfim trén 16p cap phéi da dam gia cé xi mang; F; la
md dun dan héi chung Eg, trén mit lop mp phdi da dam gia co Xi mang.
D. E>1a mé dun dan hm trung binh Ey cta cdc 16p vat liéu nam trén 16p cap phdi da dam gia cé xi mang: Fs la
mo dun dan hdi cia nén dat.
Cau 16: Nén chon cac 1op két cdu ao duong ¢6 chiéu day va cuong do nhu th¢ nao?
A. Chiéu day giam dén tir trén wuong dudi, cudng do giam dan tir trén xuong dudi
B. Chiéu day giam dén tir trén xuéng dudi, cudng do ting dan tir trén xuong duai
C. Chiéu day tang dan tir trén xudng dudi, cuong do tang dan tir trén xuong dudi
D. Chiéu day tang dan tur trén xuong dudi, cuong do giam dan tir trén xudng dudi
Cau 17: Mot trong nhiing tac dung ctia dudng cong chuyén tiép la:

A. Giam luc ngang B. Giam vin téc xe chay
C. Giam mirc d6 tang luc ly tim D. Giam luc ly tim
Cau 18: Trong céc truong hop sau, truong hop nao cin phai bo tri dd ma rong trong duong cong
A. R=200m. B. R=300m. C. R=350m. ~D. R=280m.
Cau 19: Biet duge luu lugng ¢ nam cudi thoi han thiét ké 15 nim cia mot tuyén duong nhu bang sau:
| -
i Truc xe Soxb.'anh 5 Khoang cach Luu
; | oz mai cum e
| Loai xe = - S6 truc sau - : gilta céc truc luong (xe/
- Truc I'ruc banh xe ¢
| = sau ngay dém)
trudc sau truc sau
ol 18 56 1 2 <3.0m 3000
loai nhe

Hay quy déi tai trong truc xe V& ti trong truc tiéu chudn 100 kN thong qua doan dudng thiét ké trong mét ngay
d ém (truc/ngay.dém)

N=467.93 (truc/ngay.dém) B. N=24411 (truc/ngay.dém)
C N=488.23 (truc/ngay.dém) D. N=478.08 (truc/ngay.dém)
Cau 20: Néu dudng thiét ké co 2 lan xe. hay tinh sb truc xe tiéu chudn tinh toan trén mot lan xe cla phzm xe
chay:
A. 262.94 (truc/ngay dém. lan) B. 257.36 (truc/ngay dém. lan)
C. 268.53 (truc/ngay dém. lan) D. 134.26 (truc/ngay dém. lan)

Ghi chi: Can bo coi thi khdng duoce giai thich de thi,

Chuén ddu ra caa hoc ph.m - | Noi (Iurlg_ku_m tra |
[CDR 1.2]: Thé hién va trién khai dugc céc kétq (.]l.ld llnh loan. Ciu 1,2 (ph’m 1)

I(.DR 2.2]: C6 kha nang tinh toan cdc b phin trén tuycn dudng 6 10. Ciu l, 2 (phal] )]
" [CDR 4.3]: Thé hién toan b hodc mot phan cdc san phim tinh toan Phan Il (Cau 1 dén 20)

| phuc cho viée thi cong cdng trinh.

Ngay 08 thang 01 ndam 2021
By Mon CTGT

I
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TRUONG DH SU PHAM KY THUAT

TPHCM

KHOA XAY DUNG & CO HOC UNG

BO MON CONG TRINH GIAO THONG

|
[DUNG
[

Chir ky giam thi 1

| Chir ky giam thi 2

[C‘B cham thi tha nhat

CB cham thi thi hai

| - - .
S6 cau dung:

| SO cdu dang:

DE THI CUOT KY HKII - NAM HOC: 2020-2021
Mén: THIET KIE DUONG |

Ma mén hoc: ROAD330322

Dé s6/Mi dé: 2102 - Dé thi c6 05 trang.

Thoi gian: 90 phat.

Duye s dung tai ligu (khing dang mdy tinh xdach
tay)

Diém va chir ky

L
[ Di¢m va chir ky
|

L (V7 T8 21| & R
TR, L e————

Hudéng dan:

- Sinh vién lam bai vao phén tra 167 tric nghiém,

- Cau trac nghiém:

Chon cau tra loi dging" X  Bochon: ® Chonlagi: @
- Cau tinh toan, dién khuyét:
Sinh vién dién két qua vao phiéu tra loi trdc nghiém, ghi 16 don vi

Cau trac nghiém:

PHIEU TRA LOI TRAC NGHIEM

‘ i‘;‘ a|blec|d Chi:‘ alblec|d Ch’;:' a|blel|d
.| 1 8 15
2 9 16
3 10 17
4 1 18
s 12 19
6 13 20
7 14
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DAIHQC SU PHAM KY THUAT TP.HCM
KHOA XAY DUNG VA CO HOC UNG DUNG
BO MON CONG TRINH GIAO THONG

Mi dé 2102

Dé thi mén: THIET KE PUONG 1

Mé mon hpe: ROAD330322

Dé thi ¢6 5 trang, gém 2 cdu tir lugn vé 20
cdu trdc nghiém

Thoi gian: 90 phit

Duwge s dung tai liéu (trie mdy tinh xdch
tay)

Ho, tén thi sinh: oo,

kPR comssmmnicsnsnitisnsezssagNIBIVS o messnsorsorsisshamosb i

------

PHAN 1: TU LUAN (4 dié¢m)
Cau 1 (2.5 diém):

Pé 2102

Dudmg cdp 111, mién nui. Két ciu do duong co tang mit cdp cao Al, duge thiét ké vai tai trong tryc tinh toan
ticu c!mé_n la TOOKN. va tong sé truc xe tiéu chuin trén 2 lan xe (¢ ndm cuoi) la S00 truc xe tiéu chudn/ngay.dém
_vO1 Két cau do duong nhu sau: (Céc thong sé khac néu thiéu ¢é thé tur gia thiét)

Bé tong nhua chit (dd dim>50%). H4=5 ¢m

B¢ tong nhua chat (da dim>35%), Ha= 7 cm

Cép phdi da dam loai 1 Hy= 31

Ciép phéi s6i do, H1=45¢cm

Diét nén a sét
Cac dic tinh cua cac 16p két cau 4o dudng cho & bang sau:

| ¥ s E (Mpa)
' 5 Bé day —— R =T T = Ry C
| o ok ¥ i =1 Ry .
.ép két cau . 'inh vé | Tinh vé | Tinh ve @ (do)
(cm) do vong | trugt | kéo ubn (Mpz) | (MPa)

| Bé 16ng nhua chit BTNC9.5 5 410 300 1820 | 2.8
| Bé tong nhua chat BTNC12 7 360 | 250 | 1650 | 1.6
| Cép phéi d dzim logi | 31 320 320 | 320
| Cép phéi soi do 45 170 170 170 0.5

Dat nén 4 sét & do 4m tuong

» ' 42.6
ddi tinh todn 0,65 0.02 | 22

a. Xac dinh mé dun dan héi yéu ciu Eye (0.5 diém)

b. Tinh m6 dun dan hdi chung cia két cdu do dudng trén (0.5 diém)

¢. Tinh kiém tra cudmg do két cdu dy kién theo tiéu chudn do véng dan hdi (0.5 diém)
d. Tinh kiém tra cudng do két cdu du kién theo tiéu chuin kéo uén trong 16p BTNC12 (1.0)

Chu 2 (1.5 diém):
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M3 dé 2102
Cho mét luu vue tuyén dudng di qua logi dat cip 111, co lugng mua ngay Hp=140mm thuge ving dbi nai tinh
Phi Yén (vang mua XIII), luu vue nho ¢o dign tich F = 0.055km?2. Chiéu dai binh qucm cua luu vuc ﬂ.uan dbc
127.72 m, Do dbe trung binh long song chinh 37.73 %0, do déc trung binh cua suon dbe 60.7 Yo, He s6 xét dcn
lam nho luu luong dinh 1t do ao hd, rimg cdy lr(mg luu vye = 0.8, Chiéu dai long chinh I =0.480 (km). Tan
sudt 1%. Céc thong s6 khae néu thiéu ¢o thé ty gia thiét,
a. Xdc dinh hé sé dong chay LG (0.5 diém)
b. Tinh modun dinh 1ii tinh todn Ap (0.5 diém)
¢. Tinh luu lugng thiét ké tmg vai tin sudt 1% (0.5 diém)

PHAN 2: TRAC NGHIEM: (6 diém, mdi ciu 0.3 diém

Cau 1: Biét duge luu lwgng ¢ nam cudi thoi han thiét ké 15 nam cia mot tuyén duong nhu bang sau:

{| Truc xe St HnfL o Khoang cach Luu
| Loai xe Tr T S4 truc sau i:"lo;‘cum‘ gilra cic truc | luong (xe/
o T i sau ngay dém)
truoc sau truc sau
Xe tai
loai nhe 8 36 I 2 <3.0m 3000

Hay quy d6i tai trong truc xe vé tai trong truc tiéu chudn 100 kN thong qua doan dudng thiét ké trong mot ngay
dém (truc/ngay.dém)
A. N=467.93 (truc/ngay.dém) B. N=488.23 (truc/ngay.dém)
C. N=244.11 (truc/ngay.dém) D. N=478.08 (truc/ngay.dém)
Céu 2: Theo cdu 1, néu dudng thiét ké ¢6 2 lan xe, hiy tinh sé truc xe tiéu chuén tinh toan trén mét lan xe cua
phén xe chay:
A. 257.36 (truc/ngay dém. lan) B. 134.26 (truc/ngay dém. lan)
C. 262.94 (truc/ngay dém. lan) D. 268.53 (truc/ngay dém. lan)
Cau 3: Cho két cau do dudng nhu hinh v& & dudi, khi kiém tra theo tiéu chuan chiu cét trugt, can kiém tra o vi
tri nao?
e —

< LTI
=<

/ Ciip phéi da dirg gl:l b xi mang

Y
Cap phéi da darg logi 1 \

ép phén' dé thign nhién

6

Nén dit

A 1,23 B. 234 C. 5,6 D. 23
Céu 4: Theo ciu 3, khi kiém tra theo tiéu chuén chiu kéo uén, mé dun dan héi ciia Cép phdi da dam gia ¢6 xi
mang, cip phdi da dam loai 1, cap phéi thién nhién, phai ldy & nhiét d6 nao ?
A. 30°C B. 60°C C. 10-15°C
B. 45°

Trang 3/6




Mi dé 2102
Cau 5: Theo cau 4. khi kiém toan theo tiéu chuin chiu kéo ubn & day Iap cip phdi da dam gia ¢b xi mang, dé tra
toan do Hinh 3-6 trong 22TCN 211-06 xdc dinh "'ku LEll‘l phai biét ty sb Ea/s, trong do I3 va Es la:
A. L 1a mé dun dan hdi cua lop (.dp phdi da dam le ¢d xi mang; E 1a mé dun dan héi chung ey cta nén dat

va cac 16p vat ligu dudi 16p cap phoi da dam gia ¢d xi ming,
B. E:1a mé dun dan hm trung binh Ey ctia cde 16p vt liéu nam trén Iép cip phéi da dam gia cb xi mang; I3 la

mo dun dan héi cua nén dat.
C. > la md dun dan hdi trung binh Ly cua un, [6p vt ligu rmm trén 16p chp phéi da dam g gia cd xi mang: F la
mao dun dan hoi chung Een trén mdt lop cdp phdi da dam g gia LO Xi ming.

D. E:1a mé dun dan hdi trung binh Eqy, cua cic 16p vit ligu ndm trén lop Lap phdi da di’nm gia co xi mang; E; la
mé dun dan hdi chung E ch cua nén dat va céc l6p vat liéu dudi 16p cAp phédi da dam gia cb xi méng.

Céu 6: Luu lugng xe thiét ké la:

A. SO xc théng qua mot mat i.dl trong mot don vi thoi gian, tinh cho ndm tuwong lai.

B. So xe I|1|:‘|nﬂ qua mdt mat cit trong mot don vi thoi gian, tinh cho nam hién tai.

C. S6 xe con duge quy déi tr cac loai xe khéc, thong qua mét mit cit trong mot don vi thoi gian, tinh cho nam
tuong lai.

D. S6 xe con duoc quy ddi tir cac logi xe khic, thong qua mot mit cét trong mot don vi thoi gian, tinh cho nam
hién tai.

Cau 7: Mot trong nhirng tac dung clia dudng cong chuyén tiép la:

A. Giam luc ly tam B. Giam mirc d6 tang luc ly tam

C. Giam luc ngang D. Giiam van téc xe chay

Cau 8: Tuycn duong tinh, dia hinh nui, c6 luu luong & ndm hién tai 1a 1000 xe/ngay dém, trong dé céc thong s6
vé thanh phin xe chay nhu sau:

Loai xe Thanh phin xe (%)
Xe buyt dudi 25 chd 15
Xe tai co 3 truc 10
Xe buyt Ién 10
' Xe tai co 2 truc 20
Xe dap 5
Xe may ; 10
Xe con | 30

Biét he s6 tang truong xe 1a 6%, hay tinh luu lugng xe thiét ké binh quén ngay dém trong nim tuong lai (ndm
thar 15 sau khi dua duong vao sir dung) la:

A. HU?,ZI xcqd/ng.dém B. 1044.54 xcqd /ng. dém

C. 1231.06 xcqd/ng.dém D. 1304.93 xch /ng. dém

Céau 9: Cac cén cir chinh dé chon loai ting mat khi thiét kc két céu do ducrng mém theo 22TCN 211-06 la:

A. Sé truc xe tiéu chuan tich [uy trén mot lan xe trong sudt thoi han thiét ké

B. Cap hang ky thuat ciia dudng, thi han thiét ké.

C. Caava b déu ding

D. Caavab déu sai

Cau 10: Theo cau 10, hay xac dinh cdp hang ky thudt cia dudng

A, (,dp IV ]T]IU'I nai B. Cap VI mién nui

C. Cap Il mién nai D. Cap V mién nui

Cau 11: Theo cau 10, hay xac dinh van tée thiét ké cua dudng

A. V=40km/h B. V=60km/h C. V=50km/h D. V=80km/h

Cau 12: Cho binh do ti I¢ 1:10.000 va tuyén duong di qua 2 diém A, B nhu hinh va. Haly xdc dinh cao do diém
C trén tuyén duong, biét chénh cao gitra cac duong déng mire 1a 5m, céc kich thude do dugce trén binh do thé
hién trong hinh vé.
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Mi dé 2102

A. Cao d6 tai diém C 1a: 47.25m B. Cao do tai diém C la: 45.25m

C. Cao do tai diém C la: 46.25m D. Cao do tai diém C 1a: 48.75m

Céu 13: Nén chon cac 16p két cau ao duong c6 chiéu day va cudng d6 nhu th¢ nao?

A. Chidu day giam dan tor trén xuong dudi, cudmg do tang dan tir trén xuong dudi

B. Chitu day giam dan tr trén xudng dudi, cudng do giam dan tir trén xudng dudi

C. Chiéu day tang dan tir trén xudng dudi, cuong dé taing dan tir trén xuong dudi

D. Chiéu day tang dén tir trén xuong dudi, cuong do giam dan tir trén xudng dudi

Cau 14: Trong cdc truong hop sau, truong hop nao cin phai bé tri 46 mé rong trong dudng cong
A. R=280m. B. R =300m. C. R=350m. D. R =200m.

Cdu 15: Cho dudng cong bing dinh D2 véi cic lhong 50 nhu sau:

- Tuvén duomg cdp 111, 2 lan xe, dia hinh mién nii;

- Goc ngoat a = 35925'00™;

- Ban kinh dudng cong nam R=300m

- Do dée ngang cua mat dudng va phan 1é g gia cd 12 2%.

Chiéu rong toi thiéu cia phan xe chay va Ié gia ¢b theo TCVN 4054-05 la:

A. bmva l.5m B. 9m\a[5m C. 6mva Im D. 9mva Im
Cau 16: Hay lua chon bé day ti thiéu cla tAng mit cap cao Al néu biét sb truc xe tiéu chuén tich luy trong thoi
han tinh toan 15 ndm ké tir khi dira mat dudng vao khai thac trén 1 lan xe 1a Ne=3.10¢ (truc xe/lan)
A. 9cm B. llcm C. 10cm D. 12cm

Cau 17; Tlep theo cau 15, lua chon van tbe thiét ké cho luyen dudng ndi trén theo TCVN 4054-05:
e km/h

Cau 18: Tiép theo cdu 15, lya chon d¢ déc siéu cao cho duong cong dinh D2 theo TCVN 4054-05:

i ., .

Isc

Cau 19: Tiép theo cau 15, gia sir lva chon chleu dai doan néi sidu cao Lnsc=70m, do dbc doc phu i 1p=0.25%.
Hay xac dinh dg déc ngang ciia ctia mot mét cat ngang trong doan bd tri siéu cao cach diém néi diu mat doan

40m.

| e i i i o 9‘/0 _ ,
Cau 20: Trong thiét ké so b mat cat doc, néu ty 18 ding la 1/10.000 thi ty 1& ngang 14 :
A. 1/10.000 B. 1/5.000 C. 1/1000 D. 1/100.000

Ghi chi: Can bo coi thi khéng diroc giai thich dé thi.

ﬂ_u_én diu ra ciia hoe phfln Néi dung ki¢m tra |
[CDR 1.2]: Thé hién va trién khai duoc cdc két qua lmh todn Céul, 2 (phan )]
[CDR 2.2]: C6 kha ning tinh todn céc bo phin trén tuyen dudng 6 to. Céu I, 2 (phan I)

[CDR 4.3]: Theé hién toan bé hoic mot phan cac san pham tinh toan | Phan Il (Cau 1 dén 20)
phuc cho viée thi cong cong trinh.

Ngay 08 thing 01 nam 2021
By Mon CTGT

i
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TRUONG DAI HQC SU PHAM KY THUA
THANH PHO HO CHI MINH

KHOA XAY DUNG
NGANH CTGT

Chu 1: (3 diém)

T DETHICUOGIKY HQCKY I
NAM HQC 2020-2021
Mon: Ciip thodt nuéc dé thi
Ma mén hoc: SDWA421822

DEsé/Made..... .......Dbthico 3 trang.

Thoi gian: 90 phuat.
Durge phép sir dung tai ligu.

MGt mang ludi cdp nude dirge qui hoach dé cung cdp nude cho mot khu do thi c6 cac

thong s6 sau:

- Khu dan cu: s6 dan 100 nghin dan; ty 12 c4p nudc: 100%, qw=200 (I/ng-ngd)

tir 8 A dé

- Nha médy X c6 s6 cong nhan lam viée 1000 cong nhén/ca. Ngay lam viéc 2 ca. Ca 1
n 12 b, ca 2 tir 14 4 dén 18 h. Nuéc ding cho san xuit trong méi ca Ia 300 (m’/ca).

Nuéc dung cho sinh hoat cong nhan trong méi ca 13 25 (V/ng-ca). Nha mdy c6 bé tri 40 nhém
voi tim huvong sen. Luu lugng gi¥ clia méi nhém voi tim huong sen 14 300 //4. Thoi gian tim

sau khi két thic ca 12 45 phut

- Dién tich tuéi duong, cdy xanh 13 10 ha, tiéu chuin tuéi la q'=3.5 (Vm’-ngd). Thoi

gian tudi tir 15 7 dén 19 A,

Cho biét lugng nudc ding cho cong nghiép dich vu db thi bing 10% lugng nuéc sinh
hoat, lugng nude rd ri trong mang ludi dudmg ong 14 15% lugng nude sir dung va lurgng nuéce

ding cho ban than tram xir Iy nudc 1 5% lugng nuée cung cép cho hé théng.

Cho biét hg sé khong diéu h
16n nhét gi¢r 1 Ki-max=1.5.

da 16n nhat ngay 1a Knea.max=1.3 v hé s6 khong diéu hoa

a. Giai thich y nghta ciia hai hé 6 Kngd-max va Kbmax (0,5 diém) )
b. Xac dinh huu lugng ngay ding nuéce 16n nhit va luu lugng gidy ding nudc 16n nhat.

(2,0 diém)

c. Xéc dinh cong suét ciia tram bom cp I va cép II. (0,5 diém)

Céu 2: (3 diém) ]

Cho so d6 cdp nudc cia mot khu d6 thi nhur Hinh 1, Tai cic nit E, F, G, H 4y nudc
tap trung, trén céc dogn dng BC, CD ldy nude doc dudmg véi luu Iwgng duge cho trén hinh.
€ hién cao dd (m) ciia mat dat tw nhién.

%.1 (m3/s)

Céc dudng dong mic trén Hinh 1 th

Ms}

F
0.1 (lfs/m)
I‘-‘ T‘nf.i R A

N _

A 3 (54 g
0.075 (m¥/s) /0.075 (m¥/s)

G H
75 73

71 €9 67 65

Hinh 1. So dd cép nudc
Chiéu dai cic doan éng duge cho trong Bang 1.
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Biing 1. Chiéu dai c4c doan éng
Pudng ong AB BC CDh EB,FC | BG, HC
L (m) 3500 | 3000 | 3000 2000 1000

a. Xdc dinh luu lugng I1dy nuée tuong duong tai cdc niit B, C va D (0.75 diém)
b. Xdc dinh luu lugng tinh todn trong c4c dogn éng AB, BC, CD, CF, CH (0.5 diém)

¢. Chon dudng kinh cho céc doan éng AB, BC, CD, CF, CH. Biét ring vin téc nuse
chiy dugc khéng ché trong khodng 0.8 (m/s) dén 2.5 (m/s) va céc loai dudng kinh théng dung
trén thj trudng g&m D (mm) =100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 800, 1200,
1500. (0.75 diém)

.4 Biét ring 4p lyc nude can thiét ¢ diém bét loi nhat 12 10 (m), x4c djnh 4p lue nuée
can thiet ha tai dai nuée A, biét qui luat tdn thit cdt ép tudn theo dinh luat Hazen-William

dh 10.679 [ 0 J"”
J:-—:—-———— —
L B e

trong d6 D 1a dudng kinh éng (), Q 1 Iuu lugng (m°/4%). (1 diém)

Céu 3: (4 diém)

Cho so dd thoat nudc mua ciia mdt khu d6 thi nhu Hinh 2. Nude mua tir cAc khu phé
s& chay tap trung v& cdc hd ga 3,4,5 nhur hinh vé va thio ra ngudn tiép nhan théng qua nit s6
1. Cho biét cong trdn bé tong cdt thép c6 hé s6 nham n=0,015 va cic loai dwong kinh céng
thong dung trén thi truong la D=1,0m, 1,2m; 1,5 m; 1,8m va 2,0 m.

Theo thong ke, cudng dé mua tinh toén theo phuong phép thich hop tuong (g véi
céc chu ky xudt hién mua khéc nhau dige cho trong Béng 2. S8 ligu vé& d6 déc dat cdng va

chidu dai céng duge cho trong Bang 3.
r A=5ha
=05
4l

A=2ha
C=0,7

Hinh 2. So dé thoat nuéc mua

Béng 2. Cuomg d6 mua tmg vdi chu k¥ xudt hign

Chu ky mira xuét hién (ndm) Cudng dé muwa (mm/h)
0.25 533.4/(tc+5)
0.5 863.6/(tc +7)
] 1244.6/(1. +9)
2 1778.0/(tc +12)
5 2184.4/(tc +12)
10 2743.2/(tc +14)

e ]
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trong d9, tc 12 thai gian mua (duoc tinh bing phy . L
Khu ph VA dén ha ga 14 e 0y ng phiit). Cho biét thdi gian tip trung nude tir cse

Bing 3. 86 li¢u v& d¢ déc dgt cdng va chidu dai cbng

Dogn céng 1-2 2-3 2-4 2-5
i (%o) 7 5 5 5
L (m) 1000 700 700 500

a. Cho chu ky 14p lai tran mua tinh todn 14 P=] nam. Sinh vién hiy x4c di
al 1rg ! dinh cong thirc
tinh todn cudng do mua tmg véi chu ky i dbi i
! y tinh todn. Qui déi cong thirc tinh todn cudne d
theo don vi (mm/h) sang (//s-ha). (1 diém). i
b. Xéc dinh thoi gian tap trung nuge 16n nhit v& nit 3, luu luone t
] 3 ’ , I ong tinh to4n thoat nuéc
mua cho doan c«;ang 2-3, chon dudng kinh céng doan 2-3 (1.5 diém).
¢. Xac dinh thoi gian tap trung nude Ion nhét vé cdc nit 2 va 1; luu lugng tinh toan
i{]oﬁt pugc }rlnu'a cho d}f;m cong 2-3 va 1-2, chon dudmg kinh éng doan 2-3; 1-2 (1.5 diém).
uu y: Sinh vién c6 thé tinh toan thay luc dong chay déu trone cén trdn th
g b g chay rong g tron theo phuong phap

5/3
F(h/Dy="2_ -
Jiox

trong dé h/D 1a d9 ddy, n la h¢ 56 nham, Q 1a luu lugng, i 12 do déc dat céng, o 14 dién tich
udt, x 1a chu vi uét. Po déy tdi da cho phép phu thugc vao dudng kinh céng nhu sau;

+ DI vdi cong D= 200 - 300 mm. d6 day khong qua 0.6 D

+ Dai véi céng D= 350 - 450 mm, do ddy khong qua 0,7 D

+ D4 vai cong D=500 - 900 mm, dé day khéng qua 0,75 D

+ D6i v6i cong D trén 900 mm, d6 day khong qua 0.8 D.

Ghi chii: Cdn b coi thi khong dieoe giai thich dé thi. Sinh vién tir chon s6 liéu cin
thiét deé tinh todn néu dé khong cung cap.

Chuin dju ra ciia hoc phin (vé kién thic) Noi dung kiém tra
[G 1.2]: X4c dinh nhu ciu str dung nude, hé sd khong diéu Caul,2,3
hoa, quy mé hé thong cap nude (céng suit ciia hé thong
cip nudc Q & ap luc can thiét cia hé théng cépf nuée H)
[G 1.4]: C6 thé tinh toan va thiét ké hé théng cép nude cho
d6 thi

[G 2.1]: Vén dung kién thirc da hoc dé xur Iy céc vAn dé ky Caul,2,3
thuét lién quan dén cong viéc thiét ké va thi cong céc loai
cong trinh cdp thodt nude i

[G 4.3]: Thiét ke, trién khai va van hanh hé théng cép thodt Caul,2,3
nudc

Ngdy 13 thang 01 ndm 2021
P. Trudng b mon

TS. Nguyén Huynh Tén Tai

Trang 3/3
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TRUONG DAL HOC SU PHAM KV THUAT ~ DE THI CUOI KY HQC KY 1 NAM HOQC 20-21
THANH PHO HO CHI MINH Mon: Phdt trién bén vimg trong giao thong
KHOA XAY DUNG Mi mon hge: SUDIEA422222
s ook 5 1Dé s6/Mid dé&: 01 Dé thi ¢6 02 trang
r 1 Tl M v - i " '
BO MON CONG TRINH GIAO THONG Thoi gian: 60 ph.
-------------------- Duge phép st dyng @i lidu, ndp lui dé

Céu 1: (3 diém)

Theo tiéu chuan Cong Trinh Xanh L OTUS, hay tinh diém cong vé mal chiéu sdng nhan tao
cho ¢dng trinh da chire nang phyc vu ha ting giao thdng, biét cong trinh trén c6 khong gian va
cong sudt Lip didt nhur trong bing sau:

Loai cong trinh | GFA ciia khong Téng cong suit LPD toi da ciia loai
gian dugc chiéu chiéu sang nhén tao | cong trinh
sédng (m?) dugc Lip dit (w) (VBEEC) (W/m?)
Vin phong 600 2100 11
D0 xe ngodi troi 2500 1700 1.6
Do xe kin 3000 6900 3

Céu 2: (2 diém)

Viée srdung cdc vt ligu tai tao, thin thién moi truomg trong xay dung va xdy dung mot h¢
théng giao thong bén vimg 12 rat can thiét [mng thoi dai ngay nay. Mot du dn vé dudng da
thiét ké val dé xudt cdc giai phdp cho thiét ké bén vimg nay nhu hinh bén dudi. Hay giai thich
cich thiét ké bén vimg than thién méi truong cho cidc bd phén cdu thanh cua tuyén duong
dugc thé hién trong Hinh 1.

—{ ped./bicycle access ] [ art ]—
——-Fecycled materials ] [ fewer emissions ]—
H bus rapid transit ]

D stormyater |
[ regional material ,’

——L native vegetation ]

Source: GreenRoacdy

[ quality construction ]—

Hinh 1. Cic giai phdp thiét ké thi cong bén virng cho mt tuyén duémg

Cau 3: (3 diém)
Cho mét tuyen dudng mot chiéu dai 4km cd 3 lian xe vdi cde thong s6 nhu sau:
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| | Luu lugng (xe/ gio) | Thanh phén xe (%) e
Lin 1 600 “Xc mdy: 80%, xc hoi: 20% |
Lin2 | 700 Xe hoi: 50%, xe tai nhe; 30%, xe container: 20% |
Lan 3 800 Xe hoi: 40%, xe ( @i nhe: 20%, xe khuch 40%

Céc hé so phdl thi 6 thé gia thidt nhu sau:

STT | Thong s6 | Do vj MC pll‘j;},:;f L HGVs
1 1CO g/km/xe 0.05 1.9 19.7

2 NO, g/km/xe 21.85 34.8 1.1

3 PMio g/km/xe 0.236 0.236 0.236

a.. Giai thich chat thai PM 12 gi?
b.. Tinh lugng phat thai chét & nhiém (CO, NOy, PM o) trong 1 gid.

Ciu 4: (2 diém) Vai rd clia ngudi ky su cau duong duge thé hién nhu thé nao trong tiém

nang cai thién phat trién bén vir ng ddi vai cong trinh cAu theo md ta trong Hinh 2.

I’nlcn: i.11 for
Sustnahble

lmprovement

Tenspuoctasion Buadev Dresige Constonetion Olpraratian Reliadnbizate
Aeatern sty Momnensuee Deogolitnen
Repbwsmient
Busdue Proect Lite

Hinh 2. Anh huéng ctia ngudi k¥ su va tiém ning cai thién bén ving (Burnell, 2009)

Ghi chii: Cdn bg coi thi khéng dwoc gidi thich dé thi.

I Chuin diu ra cia hoc phin (v kién thiic) N{i dung Kkiém
tra

| [CDR 1.1]: Dinh nghia duge cic thuit ngir, cdc khdi niém vé dé thj xanh va ben virng. Trinh Cau 2, Ciu 3,
bay uu nhuge diém cua mgt dé thi xanh. Phin logi cdc dang db thi xanh vi ciu thanh clia no Ciu 4
[CDR 2.1]: Trinh bay duge cic tinh chat, uu, nhuge diém cta cde vat liéu va cong trinh Ciu 2
_xanh trong d0 thi théng minh
| [CDR 3.1]: Céc thuft ngi tiéng Anh lién guan dén qu quy hoach thiét k& phat trién bén viing Cau2, ciud
[CDR 4.1]: Vat liéu cho cong trinh xanh, giao thang bén virng Ciu 2, Ciu 3, —

Ciu 1 !|

Ngay 14 thing 01 nam 2021
Truéng B mén
(k¥ va ghi ré ho tén)

.
N EzsuL}f{qv]V DMX LCJ“
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TRUONG DAI HOC SU PHAM KY THUAT A A s \
A NAM HOC 2020-2021
KHOA XAY DUNG Mon: Thiy luc — thiy vian

NGANH CTGT Ma mén hoc: HYDR230222
_________________________ Dé s6/Ma dé: .............. ........Dé thi c6 3 trang.
Thoi gian: 90 phat.
Duoc phép su dung tai li¢u.

Cau 1 (Thay luc): (5 diém)
Tai d9 sau H trong bé chira gdm 2 chit long (dau v¢=7.5kN/m? phia trén va nudc yn=10kN/m? phia dudi)
6 bb tri mot ong dan ndm ngang voi hai doan 6ng duong kinh thay dbi dan tir d; sang dz. Géc thay doi
1a @, chiéu dai 2 6 ong lan luot 1a Ly, Lo, g=10 m/s2 (xem mo ta ¢ Hinh 1).
Biét bé rong bé b=5m, has =4.5m, BC=4m, hpe=3.5m, ban kinh R=3m

a. V&Dbiéu do ap suat va xac dinh ap luc chat 1ong 1én céc vach AB, BC, DE (phuong, chiéu, do

16n, vi tri hop luc) (1.54).
J pa=0/ \\ 7
I ll.\ Phao ." T ] A- A
% 7 /
dau FAB=37_9lkN; & 1/4 vong tron
| i \ ban kinh R
il 5| I' B C
pB=33.75kN/m? T ISk
nuoc _ % PCTFB\
5 Chi tet | G = 2| eodeasaym 1y
// L Gl g o 1:1:)15=1421_.9’151~fC
,/ F : %’pE;QS,TSkN miE
= Betong duoibe -

| s |
| 1

b. Mot phao hinh tru tron dai 2m va cé duong kinh 1.0 m dugc tha ndi trén mat bé (xem Hinh 1)
i. Xéc dinh tong trong luong ctia phao dé phan nira phao chim trong dau. (0.754).

ii. Téng trong lwong phao t6i thiéu phai 1a bao nhiéu dé toan b phao ngap trong
dau. (0.254)

Theo dinh ludt flrchimédes, trong luong cua phao chinh la trong lwong cua phc”in dau bi ¥ thé tich
phao choadn cho.

. . 2
Ta c0, thé tich phao hinh tru tron dwong kinh d, chiéu cao h: V = %h = 1.57m3
Trong lirgng ciia phao can cé d@é % phao chim trong dau la:
P =2V *yg =>*157 *7500 = 5887 N = 5.89 kN Véi y=1.5kN/m3 = 7500N/m®

Trong lwong t6i thiéu ciia phao dé toan bé phao chim trong dau la:
Pmin=V xy; = 1.57 * 7500 = 11775 N = 11.78 kN Véi y=7.5kN/m3 = 7500N/m®
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c. Mo khéa K dau 6ng:
e Chi ra c4c loai ton that cot nude co thé c6 khi nude chay tir bé qua cac dng L1&Lo ra
ngoai (0.5 d)
- Tofn thd:t cuc bg khi nuée di tir bé vd07 5ng dl )
- Ton that dwong dai khi nuoc di chuyén trong ong dl1
- Ton that cuc bg khi nuwdce di qua doan thu hep dan tu d1 dén d2
- To on that dwong dai khi nuée di chuyén trong ong d2
- Tén that cuc bé khi nwée di qua khéa K

e Cho H=8m, bo qua ton thit cuc b tai voi K, cho a=20°, xem bé rat rong so véi dién
tich dng, ton that dai duong dng L1 =25m, d1=0.15m c6 hé s6 ma sat thay lyc 1,=0.025,
t6n that dai duong dng L, =25m, d2=0.10m c6 hé sé ma sat thuy lwc A-=0.03.

i. Xac dinh van tdc caa nude khi vira ra khoi voi K (1.5 @)

ii. Xac dinh chiéu cao 16p bé tong dudi bé hs dé khoang cach tia nudc ban ra tir voi
dén luc cham dét 1a X=5.0m (0.5 &)
Téng chiéu cao cua diu va nudc la H=8m. D€ tién tinh todn, ta quy déi ddu ra nudc.
Chiéu cao khéi nudc tuong duong la: hia=3.5+4.5*%7.5/10=6.875m

Viét phuong trinh Bernoulli cho mét thoang bé va K, 18y 0-0 (qua tdm voi K) lam chuén ta cé :
Pa Vi Pk V3
g+ A, +—+—+h 1
Ty 2 y tagthe@

(Pa =Pk =Pa=0,
7, = 6.875, zx =0
Trong dé : {v, = 0
('fth+/11d) (ftm 2+/12d)_

29

Phuong trinh lién tuc gitta 2 6ng d1 va d2:
171.A1 = vz.Az
4, d3

Sn=ny S
1 1

Thay vao (1) ta dugc:
2

%) (% v
6875 =22+ (s + 1 ) o Lt (s 1) :
L\ d,* v,2
6.2 = {1+(§th+/11d>d (ftm 2+/12d>}5 2
Xédc dinh cac tén thét:
Hé s6 tbén that do thu hep ddt ngdt tir bé A vao éng L1:
= 057+t 057 + 0 57+ _ 61
EENI T T w2 11

11—m

En = (1/e — 1)% = 0.41

Hé sé tén that dudng dai éng L1:

A b 0.025 25 = 4.17
vd, 0.15

Hé sé tén that do thu hep dan dan tu éng L1 sang éng L2:
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0.043 0.043 0.043

=057+ 1.1—71.: 0.57+E= 0.57+W= 0.636
' wl ' 1502
1
éthi—z = k.(1/e —1)? = 0.13(m —1)2 =0.043
Hé sé tén that dudng dai 6ng L2:
L2003 275
d, 010
Thay vao (2):
2% g*6.875
Yk =02 L L dy*
Z2 -1 Z2
(Ethl—z + 1, dz) + (11 d, + fth) .’ +1
2% 10 * 6.875 \/137.5 451m/
v = T = =4.51m/s
(0.043 + 417) + (7.5 + 0.41)% +1 NOT75
vy = 4.51m/s
Phuong trinh chuyén déng
1
y =59t
X =vrt =5m
= t=1.11s
= y=6.16m

= hg=y-(11-H) = 3.16m
Cau 2 (Phan Phén tich twong quan — Pudng hoi quy)

Tram thuy van A c¢6 tai liéu thuc do modun dong chay kiét 9 ndm tir ndm 1958 dén 1966 (xem bang
dudi), theo yéu can thiét ké tram nay phai c6 tbi thiéu 12 nam tai liéu. O tram thity vin B (gén tram A)
c6 tai liéu moédun dong chay 12 nam tir 1955 dén 1966. Dé kéo dai tai liéu cho tram A, ngudi ta xem xét
mdt trong quan giita 2 tram A va B dé bo sung thém s lidu ciia 3 nam con thiéu cho tram A.

Nam Ma (I/s-km?) | Mg (1/s-km?)
1 2 3 4 5 6 7 8
1955 7.2
1956 5.9
1957 6.4
1958 4.8 6.2
1959 4.1 53
1960 4.3 6.8
1961 5 8
1962 6.3 8.7
1963 6 7.8
1964 6.3 8.5
1965 3.3 5.6
1966 6.2 8.9
Yéu ciu:
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a. Thiét lap phuong trinh twong quan modun dong chay gitra 2 tram thuy van A&B theo phuong
phap giai tich (dua vao bang mau trén). (2.0 )

Phurong trinh hoi quy ¢6 dang

Ma=a*Mg+b
Xdc dinh cdc tham sé cia phwong trinh hoi quy diea trén nhitng nam dé cé s6 liéu cia ca hai
lveu vee

. Y (My; — My) (Mp; — Mp)

Z(Mpi —M5)*
b:MA_aMB

N3am M, (I/s-km?) | Mg (l/s-km?)  (M,- M,) (Mg- M) (Ma- M2 | (Mg- Mg)? [(Ma- M,) (Mg- Mg)
1958 4.8 6.2 0.3 -1.1 0.12 1.23 0.38
"""" 1959 | 41 | 53 | a0 | 20 | 100 | a0a | 210
1960 | 43 | 68 | o8 | 05 071 | o026 | 043 |
"""" 9%1 | 5 | 8 | w1 | o7 | o002 | oar | 010
"""" 192 | 63 | 87 | 12 | 14 | 138 | 183 | 180
"""" 193 | 6 | 78 | o9 | o5 | 071 | o2sa | = 042
"""" 194 | 63 | 85 | 12 | 12 | 13 | 1ax | 137
"""" 195 | 33 | 56 | a8 | a7 | 340 | 203 | = 318
1966 6.2 8.9 1.1 1.6 1.11 2.52 1.68
Trung binh 5.1 7.3
Téng 0.0 0.0 9.9 15.0 11.0
==> a= 0.73
==> b= -0.22

M, (1/s-km?)= 0.73 Mg (I/s-km?) + -0.22

b. Duya vao phuong trinh twong quan hay b6 sung tai liéu modun dong chay tram thiy vin A (tir
1955 dén 1957) theo tai liéu cua tram thuy van B. (0.54d)

N3m M, (I/s-km?2) | Mg (1/s-km?)
2 3 ]
1955 _5.06 7.2
1956 411 5.9
1957 448 6.4
1958 48 6.2
1959 41 5.3
1960 A3 6.8
1961 L2 8
1962 .63 8.7
LLaees e8]
Leea |83 85
J1%s 33 5e
1966 6.2 8.9

Cau 3 (khiu do cau):

a. Trinh bay trinh ty tinh toan cac cong trinh thoat nudc nho (7.0 d)
v' Tuy theo diéu kién cu thé vé dia hinh, dia chat va thuy van, lya chon logi cong trinh.
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So bé chon cdu tao cong trinh.

Tinh (hodc kiém tra) khdu dé cong trinh b (Lc).

Tinh nuoc dang trudc cong trinh H.

Tinh d6 sdu va leu toc tai mat cdt tinh todan (ht va V1).

Lya chon vat lieu gia o ddy séng, sudi.

Xac dinh cao dé nén duong.

XA&c dinh cao do déay dam cong trinh (véi tinh todn cau nho).

AN NA N N NN

b. Xac dinh khau d6 ciu tmg voi dong chay co luu luong Q=25 m®/s; md dang mé chan dé, xét
chidu sdu chay déu ho=0.75m, cot nudc trude cau khong vuot qua 1.9m. (1.54)

Bdng 5-1: M6 chdn dé =< m=0.32
Bang 5-2: m=0.32 = N=0.84

= NH=0.84*1.90 =1.596m > ho=0.75m
= DONg chay duwéi cau la dong chay khéng ngdp ong=1
= Khdu dé cau véi ong=1 dirgc tinh theo cong thirc:

b=
3/2
S
= Chon b1=7Tm .
Tinh lai cot nuwoce truoe cau:
lr )2
H, =H: [b J
Wb = H;=1.84m

Kiém tra lai diéu kién ngdp: NH1=0.84*1.84 = 1.545 m > ho
= Dong chay khong ngdp, khong thay doi tinh chat dong chay

Theo béng 5-2, ta co K1=0.45
= chiéu sdu tinh toan hi=KiH1 = 0.45*1.545 = 0.695m

= v=Q/(hib1) =5.13 m/s

Bang 5-1: Heé so luu luong m cua cau nho
Hinh dang mo tru m

N.A Slovinski (M6 nhe) 0.32

M6 tuong canh 0,35

Ma chtr U 0,32 + 0,36

Mo chan de 0.32

Bang 5-2: Thong so tinh toan dé thiéet ke thuy luc cau nhoé
m M =m\/2g 3 222 Kk, N a W o

0,32 1.42 0.59 0.45 0.84 2.506 0.76 0.58
0,33 1.46 0,60 0.47 0.83 2.35 0.78 0.62
0.34 1.50 0.01 0.49 0.81 2.05 0.81 0.65
0.35 1.55 0,63 0.52 0.80 1.85 0,83 0,068
0.306 1.60 0,04 0.54 0.78 1.64 0.84 0,71
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Bdng 5-3: Thong so tinh toan thuy luc cau nho theo so do chay ngap

n m=0,32 m=0,33 m=0,34
Oy K, v 0 o, O K, v 9 9, O K, W 9 9,

0.81 1 0.61 1 1.23 7.3
0.82 0.98 0.63 1.1 1.2 6.3
0.33 1 0.6 1.1 1.2 7.1 0.96 0.65 1.2 117 5.5
0.834 1 0.59 1 1.19 6.9 0.98 0.62 1.25 1.17 6.1 0.94 0.67 131 1.14 4.73
0.86 0.96 0.64 1.26 1.13 4.8 0.93 0.67 L5 111 4.3 0.9 0.71 1.56 1,08 3.6
0.88 0.9 0.69 1.57 1.07 34 0.88 0.72 1.8 1,05 3 0.85 0.75 1.88 1,02 2.6
0.90 0.84 0.74 2.04 1 2.25 0.82 0.76 2.08 0,97 2.1 0.79 0.8 2.35 0,95 1.75
0,92 0.76 0.30 2.65 0.92 14 0.75 0.81 2.68 0.9 L.35 0.72 0.84 2.9 0.88 1.15
0.94 0.67 0.85 3,52 0.82 0.8 0.66 0.86 3.87 0.81 0.8 0.64 0.88 3.3 0,78 0.7
0.96 0.56 0.9 5 0.71 0.4 0.55 0.91 5.2 0.7 0.35 0.53 0.92 5.3 0.68 0.35
0.98 0.4 0.95 2.6 0.55 0.1 0.39 0.95 8.65 0.54 0.1 0.38 0.96 8.65 0.53 0.1
0.99 0.28 0.97 15 043 0.05 0.28 0.98 L5 0.43 0.05 0.27 0.98 15 0.42 0.05

Chuin diu ra ciia hoc phan (vé kién thirc) Noi dung kiém tra

[G1.1]: Caul, 2,3

- Thuy luc: Tinh toan ap luc thuy tinh, tinh todn thuy dong,

t6n that cot nudc, luc ddy Archimedes

- Thiy van: Xéc dinh quan h¢ twong quan hai dai lugng,

luu Iwong tan suét, thong sb thong ké trong thily vin, Xac

dinh khau d cau

[G 2.1]: K¥ ning x4c dinh, phén tich va giai quyét cic van Cau1l, 2,3

dé ky thuat trong thuy lyc, thay vin

[G 2.3]: Nam bit dugc trinh tw va phuong phap thyuc hién Caul, 2,3

tinh toan.

Ngay 15 thdng 1 nam 2021
Truéng bé mon
S6 hiéu: BM1/QT-PDBCL-RDTV Trang 6/ 6




TT UNG DUNG TIN HOC TRONG THIET KE CAU

Ho va tén SV: Nguyén SI Tién

MSSV: 18127057 — PE 3

GVHD: TS. PO TIEN THO

Bai thi két thic hoc phan: TT Ung dung tin hec thiét ké cau

Dir liéu dé bai di cho trong dé 3

STT dé bai

Chiéu dai

Chiéu cao

Bé day ban | Bé day 16p | Bé tong
nhip dam mit cau phii dam
Lnh (M) he (m) hy (M) hw (M) f’c (Mpa)
3 31 1.5 0.25 0.07 45

Véi: hy= ht -250-200-100-200 = 1500-250-200-100-200=750mm

SV THUC HIEN: Nguyén Si Tién

MSSV: 18127057

Page 1




TT UNG DUNG TIN HOC TRONG THIET KE CAU

GVHD: TS. PO TIEN THO

1. Khai bao don vi trong Midas:

Unit System
Length Force (Mass)
On ()

BAI LAM
X
Heat
() cal
() keal

(Cymm
{Jtonf (ton)
Of OIbf (Ib)
(Jin kips (kips/g)
Temperature
(@) Ccelsius

Mote :\Selected units are
dialog hoxes. Values are MOY, changed with
units.

|:| Set/Charige Default Unit System

Apply

Cancel

Chinh don vi d6 C bon vi:m

SV THUC HIEN: Nguyén Si Tién

Page 2

Chinh don vi KJ

Pon vi: KN

MSSV: 18127057




TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

2. Khai bao vat liéu:
+ Vit li¢u bé tong: ¢ = 45 MPa

Ec=0,043 x yp'° x 4/ f', = 0,043 x 2500'° x v/45= 36056.6 Mpa = 36056596 KN/m?

Material Data ot
General
Material ID 1 Mame Bé téng
Elasticity Data
User Defined
Type of Design User Defined o
Standard | Mone b
DB
Concrete
Standard
Type of Material
Code
(®) Isotropic i) Orthotropic
DB

User Defined

Modulus of Elasticty : 36056596 | kjm~2

Poisson's Ratio 0.3

Thermal Coefficent : 1.17e-5 | 1[c]

Weight Density 29| knjm~3

[Juse Mass Density: 0 knfm~3/a

|E|Cuncrete

Modulus of Elasticty : 0.0000e+000 | ppy fmaz

Poisson's Ratio o

Thermal Coeffident : 0.0000e+000 4 ey
Weight Density : O kjm~3

Use Mass Density: U kjm~3fa

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Vit liéu thép: ( Nhap theo dé bai)

Material Data X
General
Material 1D 2 Mame Thep
Elasticity Data
User Defined
Type of Design IUser Defined e
Standard | Mone G
DB
Concrete
Standard
Type of Material Code
(®) Isotropic () Orthotropic
DB
User Defined
Modulus of Elastidty : 2.0000e+008 kMjm~2
Poisson's Ratio 0.3
Thermal Coeffident : 1.1700e-005 | 1/[c]
Weight Density 78.3 | kfma3
[ Use Mass Density: O knjm~3fg
|E|Cuncrete
Modulus of Elasticity : 0.0000e+000 | ppyfm~2
Poisson's Ratio o
Thermal Coeffident : 0.0000e+000 | 411
Weight Density O knjm~3
|Ise Mass Density: o kifm~3fg

3. Khai bao mit cat ngang dam | :

SV THUC HIEN: Nguyén Si Tién

Page 4

MSSV: 18127057



TT UNG DUNG TIN HOC TRONG THIET KE CAU

+ Khai bio mit cat giira dam:
Section Data

DBfUser Composite

Section ID 1

Display Centroid

FEM Equation

Egd/Esb=36056596/29440087.47=1.22

+ Khai bdo mit cat dau dam:

SV THUC HIEN: Nguyén Si Tién

GVHD: TS. PO TIEN THO

Memnes GIUA DAM

Section Type : Composite-I

Slab

Girder

|S'_-,rmmetr§,r ] ~

J1

JL1
JL2
JL3
Jud
JRA
JR2
JR3

I

Material

Select Material from DB ...

Egd/Esh 1.22 Dgd/Dsh 1.375|

Tad,Tsb ]

Multiple Modulus of Elasticty

Dgd/Dsb=45/24=1.875

MSSV: 18127057

Page 5



TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

Section Data ot

DB/User Composite

Section ID 2 Marme DAL DAM

Section Type : Compaosite-I w
Slab
Bc 22 m
tc 0.25 m
Hh 0 m
Girder

| Symmetry ] ~

J1

JLA
JLZ
JL3
JLd
JR1
JR2
JR3

I

Material

Select Material from DE ...

Display Centroid

Egd/Esb 1.22 Digd/Dsb 1.875

FEM Equation Tad/T=h 0

Multiple Madulus of Elasticity

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Khai bdo mit cit thay doi tir goi sang giira dam ( Mit cit to sang nhé )

Size-1: chon tiét dién dau dam Va nguoc lai Size-J: chon tiét dién dam | ( gira dam )
Section Data pd
DB/User Tapered l
e R ST Composite PSC-1 v
Mame DAL DAM-GIUA DAM Value User DB ATSC10{US)
Dimension
s
Bc 22000 | m
tc 02500 | m
Hh 0.0000 [ m
Symmetry
J1 O
JL1 ]
JL2 O
JL3 ]
JL4 O
mpot_
HLA 02000 | m
HL2 01000 [ m W
Material
Select Material from DB ...
Egd/Esb 1.22 Dgd/Dsb 1.875
Pad 0 Psh ]
TsfTc 1
Multiple Modulus of Elasticity
¥ Axis Variation Linear e

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Khai bdo mit cit thay doi tir giira dam sang goi ( Mt cit tir nhé sang to)

Size-1: chon tiét dién Dam I (giira dam) Va nguoc lai Size-J: chon tiét dién dau dam
Section Data Ly
DB/User Tapered l
Section ID 4 T Composite PSC-I v
Mame GIUA DAM-DAL DAM Value User DR AISC10(US)
Dimension
~
22000 | m
02500 | m
0.0000 [ m
Symmetry
J1 ]
JL1 O
JL2 ]
JL3 O
JL4 ]
Import...
02000 | m
01000 [ m W
Material
Select Material from DE ...
Eqgd/Esb 1.22 Dgd/Dsh 1.875
Pad ] Psb ]
TsfTc 1
Multiple Modulus of Elasticity
y Axis Variation Linear e
SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU

GVHD: TS. PO TIEN THO

4. Tao nut va Vé Element theo tiét dién:

Tao 13 nut, kiém soat tai cac nat L/8, L/4, L/2 va tao cac nit thay doi tiét dién nhu
deé bai yéu cau

Tiét dién thay doi tir to
sang nhé tir 1,5m — 3m

Tiét dién thay doi tir nho
sang to tir 1,5m - 3m

1 ET
- bt
]

Tiét dién giira dAm

Tiét dién dau dam
thay doi tir 0 — 1,5

m

Tiét dién dau dam
thay ddi tr0—1,5m

SV THUC

HIEN: Nguyén Si Tién

Page 9

MSSV: 18127057



TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

5. Khai bao diéu kién bién: ( Boundary => Define Supports )

+ Gbi cb dinh: Khoa Dx, Dy, Dz
+ G6i di dong: Khoa Dy, Dz tha Dx

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

6. Khai bao gia tri tinh tai:

Static Load Cases >
Mame : Dw Add
Case : All Load Case w Modify
Type : Dead Load of Wearing Surfaces and Utilities (DW) e Delete
Description : TIMH TAI GIAI DOAN 2
No Name Type Description X
1|0C Dead Load of Component an| TINH TAI GIAI DOAN 1

Pl 2 P Dead Load of Wearing Surfa| TINH TAI GIAI DOAN 2
*

Close

Trong do:
+ DC: Tinh tai giai doan 1 = 6 KN/m
DC s& duoc khai bao trong to hop tai trong gdom DC = DC1 + SW

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

Load Case ¥ ¥z Group
DC 0 1] -1 Default
£ >
% 1 3 2y 0 #

+ Trinh bay tinh toan 16p phii: ban dai 2,2m, ¢6 16p phit day 7em va Yot nhya = 23 KN/mM?
=>DW = (0,07x2,2) x 23 + 2 = 5,542 KN/m.

5.5
5.5
5.5
5.5
33

v N Y Y
Ly Yy oy i i

% 3 3 2 ¥ 0 #

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

7. Gan tai trong:
+ Gén tai ban than: (SW)

i
2 s RS ¢ ; 1 211 30 93
.
x [0 t
|
v o =
Z 1
Load Cage X Group
oc 0 Defeult

+ Gén tinh tai Giai doan 1 ( DC)

| Fi sase LG
®adi  ORedlsce et
Load Type
| Uniform tozds >,
L -
‘ l l l l 1 o @ a o 3 = =3  q Q o
! Bz o & 9 © 2 ) R S
N2 " _»N:
= Nz
Xz
e F ¥ L J ¥ ¥ 2 on LI ]
[ |
ecrentriary
Directon Gobal Z
Progection : ) Yes @
Yake
(@) Relabive () Absaluts
xt [0 w|6
|1 0
X3 10 1]

+ Gan tinh tai giai doan 2 (DW)

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

5.5
S5
5.5
55
3

8. Gan tai lan:

Load -> Moving Load -> Traffic Line Lane -> Add -> chon diém dau kéo t4i
diém cudi ta duoc Lanel nhu hinh v& bén dudi.

Lipdane Ulage L Joge®  Lagel 6 Lags | ;

Lae B Ll el

9. Khai bao xe 3T, xe 2T, hoat tai lan
+ Xe 3T: Load -> Moving Load -> Vehicles -> Add Standard
+ Pat tén Vehicular Load Name: Xe 3T
+ Chon loai xe (Vehicular Load Type: HL93-TRK)
+ Khai béo hé s6 xung kich (Dynamic Load Allowance: 33%)

+ Tai lan da duogc khai bao ¢ trong xe 3 truc

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

Define Standard Vehicular Load =

Standard Mame
AASHTO LRFD Load b

Vehicular Load Properties

Vehicular Load Name #e 37
Vehicular Load Type : HL-93TRK w
Dynamic Load Allowance ; 33 %
P, Pz P:
vl |
O Y
O D:~ Dz
S Po Pz P:
l, 1 1 W *, x S0%
) ¥ ¥

Lane Support-MNeg. Moment/ Reaction | Application
Mot assigned a
Assigned ab

Mo Load{kM) Spadna(m) W 8.406050708¢| kM/m
1 35,5858 4.2572 r a0 o

2 142,343 4.2672

3 142,343 9.144 Dist, |15:24 m

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Xe 2T: Load -> Moving Load -> Vehicles -> Add Standard
+ Pat tén (Vehicular Load Name: Xe 2 truc);
+ Chon loai xe (Vehicular Load Type: HL93-TDM)
+ Khai béo hé s6 xung kich (Dynamic Load Allowance: 33%)

+ Tai lan da duogc khai bao ¢ trong xe 2 truc

Define Standard Vehicular Load *
Standard Name
AASHTO LRFD Load b
Vehicular Load Properties
Vehicular Load Mame Xe 2T |
Vehicular Load Type : HL-93TDM ~
Dynamic Load Allowance : ‘ 33 ‘ o
F1 Pz
1) l J'
r i 1
1 ]
™ -
Mo Load (kM) Spadng(m) W 9.340100757¢| kN/m
1 111,206 1.2192 Ps 0 kN
2 111,208 end
Pm o kM
dwi |0 KM jm
do1 |9 m
dwz |0 keM/m

SV THUC HIEN: Nguyén Si Tién MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU

GVHD: TS. PO TIEN THO

10. Gan lan cho xe 2T va xe 3T

Cancel

+ Xe 2T |1lan: hé s6=1,2 | |Gan Lane 1 cho xe 2T
Define Moving Load Case . M Sub - Load Case
Load Case Mame : He T Load Case Data
Description : hoat tai xe 2 truc | Vehide Class : SE
Scale Factor 1z
[]Load Case for Permit Vehide
[ ]Moving Load Optimization Min. Mumber of Loaded Lanes : a
—E‘dulﬁple Presence Factor Max, Mumber of Loaded Lanes 1
Mum of Loaded Lanes Scale Factor
‘ 1.2 Assignment Lanes
‘ 1 List of Lanes Selected Lanes
Lane 1
‘ 0.85 i
‘ =3 0.65 -
Sub-Load Cases
Loading Effect =
() Combined (®) Independent
Vehide dass Scale Lanel Lane: or
VLiXe 2T 12 Lane 1
08
< > E 3 miDAs/Civil |
Add Modify Delete
oK Cancel Apply

SV THUC HIEN: Nguyén Si Tién

MSSV: 18127057
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Xe 3T

1 lan: hé s6 = 1,2||Gan Lane 1 cho xe 3T

Define Moving Load Case

Sub - Load Case e

Load Case Data

Load Case Mame Xe 3T
Description : hoat tai xe 3 truc | Vehide Class : e e
Scale Factor 1.2
[ Load case for Permit Vehide
[ ]Moving Load Optimization Min. Mumber of Loaded Lanes : 0
—E’U‘Iulﬁpﬂe Presence Factor Max. Mumber of Loaded Lanes 1
Mum of Loaded Lanes Scale Factor
| 1.2 Assignment Lanes
| 1 List of Lanes Selected Lanes
Lane 1
| 0.85 i
| =3 0.85 -
Sub-Load Cases
Loading Effect =
i) Combined (®) Independent
Vehide dass Scale Lanel Lane;
oK Cancel
B
< > E . miDAs/Civil |
Add Madify Delete
QK Cancel Apply

ii I bl HI'-. Command Message ;'{l Analysis Message ,l'

SV THUC HIEN: Nguyén Si Tién
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TT UNG DUNG TIN HOC TRONG THIET KE CAU

GVHD: TS. PO TIEN THO

TO HQP CUONG PO

No Name | Active Type Description LoadCase Factor A
1|THSD | Active Add 1.2500
4 2 Active Add DWIST) 1.5000
* Xe 2T(MV) 1.7500
Xe 3T(MV) 1.7500
*

11. Chay két qua va xem gia tri:
+ Biéu do moment do tinh tai giai doan 1:

Cinil 2019 - [Chlsersitien' OneDnve\May tinhtien] - [MIDAS Cial]

Degipn fating

hery

]
5
&)
2603824003 | b
L Cases/Comnations e B0
£TEOC ¥ EETZEEHI0E -
37073e4003 |TF
step 2.07418e4008
1.777634008 (‘_',-'
M Diagear 1.48108e4003 | B
1.184554005 "_'l
3.2785des00z |
i 55143484002 |7
et Totd - 0.00000e4000 | ==
-1.666T3e0000 | [y
OFn e =Tr OO )
OFy OF: Ofr HX 5 6 s |
@y Oimz Civtyz MIN : 12 iy
FILE: TIEW
x L A MIT: vm &
huois Trusa Firces DTE: 1371172020
ey Truss Formes: VIEW-DIRECTION 3
Display Opbors t
=% | =
o 1: g.oon
O Exact Clkerl 2 E, 0.000
s Clureri

Scebs: (1000 | | @saldF

\Mag Tinh\Clem,OUT
Type of Display

©

I Type here to search
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Biéu dd moment do tinh tai giai doan 2 giy ra:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]

E' CiERhHS - -

Strudture Hade/Element Praperlies Bundary Laiad

.
) it ba = m
=
Szam Disram i
&,
Lo Caiem/Combnatiares 6.39062e0002 | N
5.81761es002 | B4
AL o 5.2356024002 oo
o 4. 653554002 | O
il £.07155e400Z | g
3.49387e4002 | =
' Giag 2.s07sses00z [
2._3258%e4002  [rnn
Campanents 1-Te3sdetonz |[O]
e 1.1E153e4+00Z D
part |Total L 0_00000e4000 | =
: oz 7 3 S ~2.45380e-001
CH Om o %
(OFy OFr IFyT T m
(ot CiMz iz HIN ¢ 12 &
v s M FILE: TIER
UWIT: ¥E'm '}}_"'
iy ATE: 12/11/2020 o
wry VIEW-DIRECTION L_:Q
Displny Opora S 1'
SRR | =28 | ==
O Bt CNeFil Sl 235000
®) 5 7ais ClureFl
= B mipassowi
Seaber [ Loooann || @) SclidFl

Typee of Display

Kiém tra lai bing tay va trinh bay cong thirc tinh toan: TINH TAI GIAI POAN 2 (DW)

Ta c6: q=(0,07x2,2) x 23 + 2 = 5,542 KN/m.

qx1% _ 5542 x(31-0,3 x 2)?
=> Mgi&a nhip = 3 - 3

=640.2 KN.m

Két qua léch 0,2 KN.m so véi tinh toan ( do ¢ thé két qua phan mém mdy lam
tron dan dén sai so )
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Biéu 46 moment do xe 2T gdy ra:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]

Results

Strudlure Element Praperlies Bundary Laid

SIEEITRE® AR SE

Anabysis Dresign Rating  Cuery  Teols

E' CiERhHS - -

4.8611564003
£.23743e4003
ol ¥ i
Rt 3.51370e4003 |
o T 3.3839504003
o Cnefil 2.56621e4003
(®) 5Ponts .54247e4003

(Line il 2.11872e4003
1.g5438e4+003
t 1.z7123e4003
3.47495e4002
4.23745e 4002
0. 0000 0e+000

RL R EAASD:

seabe: [ Loooonn | | @1 Sofid Rl

Type of Dispiay

=
0
B MUK XE 3T e
[ vabues = B
; MIE % 6 i )
[l Arimate MIN § 1 H
FILE: TIEW
[Imrrored T e A
it DATE: 13/11/200 |
z VIER-DIRECTION
[ el Paint @
Cutput Sechon Lacation 1
= | =
I Caniz 1 Sl 23 0.0a0
[Nabsrime  []manftex )1
ey mener 0 B wiasiov :
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Biéu 46 moment do xe 3T gay ra:

Civil 2019 - [CUsesshtien) OneDive\Mdy tinhitien] - |MIDAS Ciil] = & B
&k pep v -

o

Boundary Lagd

Rating

i et |

EERM DIAGEAM
Display Opbons SREST
Eatt < 54533864003
i 4.5E543e4008
@ 5Ponts CltineRl 4.45045e4003
e 3351554003
scake: [ Loooony | | @ sefid 3.4326004003
— 2.93366c+003
2.454TZe+003
T\"Beofmsﬂh!' 1 TTe+003
Meetoar ] Coefem [ 145834003 |[O
5.57586e+002 g
e O = 4oGpsazesnoz (=
T T 0.000abe+000 | [
|
Llitnees - LI upp 3 WAEH: XE 3T =
Clmerered  |,o] - Qukitew uma mEie )|
e
Current Step Force MIN : 1 @
FILE: TIEW
Tield Paint
e o e &
i st et DATE: 13/11/200 |
VIEW-DIRECTION i
* 5 3 PO, &
[Nabsmme  [Jrantax [ 1‘
By Menier 1 A .
Apply Clase
5ilm
be zaved by the sutc-save festure.
v
<

2 N

Biéu @6 moment do to hep sir dung giy ra:

Cral 2013 - [Chllzers'ie rt CneDinvesWay brhtdhen] - [MIDAS il

bBoundery  losd  brshom  Rewh S Design Msbng ey ook

Beam Dagrans

Load Cases/Canbinatons
CHman: THD -

Sten

. EE25Ee4003
. 000 00=+000

THIT: tm
DETE: La¢Ll/30a0
VIEW-DIFECTION

1 B MIDAs/Chal

be maved by

yect will

1

Tree Kizny z | F 1T command Message & &nsvas Hessaps |« f;

B Type here o seanch
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Biéu d6 moment do TH cwong dd giy ra:
Er CiRH S0 -

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral] = B R

Strudlure Element Praperlies Bundary agd

B TRHE® BHILTE® Y

Adlalysis FResults Design Rating Duiery Tl

Q
=
1.65731e004 |
Step 1.4508404004
1.24337et004 {_:?
Mk M Ciagra 1.03e10e4004 | B
3.2B33letdnd [um
% E.z1mEzetnnz | [O]
Comporents 4133934003 g
part  Tamd v 0.00000et000. | =
~2.4574%4000 | [
(" O i CEMRX: TECD )
CFy QFx Cire 1254 = oo ? . 17153 ME ;6 )
@y Mz TiMyz :;ZE ;i::u &
b Mt M, B, S
DATE: 12/11/2020 |y
VIER-DIEECTION @
Duspizy Ontons 1.
1= |
E —~ 12 il
i CIkoFil b
iliicss Clurerl
0 B wiasiov :

seale: | Loooonn | | @1 selid Sl

Type of Display = B
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TT UNG DUNG TIN HOC TRONG THIET KE CAU GVHD: TS. PO TIEN THO

+ Biéu 6 luc cat do tinh tai giai doan 1 gy ra:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]

Rating

E' CiERhHS - -

Sttt ure ik Prapeilies Boundary 0 fhabysis S0 f Design

[ ol 5] B B B %
x| tree
|
b e Bk a
£
=]
4.4332524002 | n
Laed Ereatan i 36354204002 |4
o 2,837554002 [
2.01568e4002 | CF
Step 1.Z1181e002
4.0333%e+001 {_:?
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+ Biéu dd luc cat do Tinh tai giai doan 2 DW giy ra
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+ Biéu d6 luyc cit do xe 3T gy ra:
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+ Biéu d luc cat do TH sir dung giy ra :

E iR 0. - g Civil 2619~ [CUsersitien OneDiive\ iy tinhitien] - |MIDAS/ Cial]
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+ Biéu d luc cat do THCD gay ra:

Cinil 2019 - [Chlsersitien' OneDnve\May tinhtien] - [MIDAS Cial]
Design Pating

"mzé;ﬁaﬂgﬁln.&z

- BEAM DIRGRAM

Seam Cisgrams -
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6.95101e+002 "_'l
3.55007ea00z | [
Components % & t
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+ Phan luc goi do tinh tai giai doan 1 giy ra:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]

Laid by i 5 B Rating Cuiery

cE=E T

.
-
Stap & i
Comperints Fi:  4.S544ER002 '_[,
) # ] T2i 4 +0
Om Orr Orz FE¥Z: 4.5544E£002 B
Ciax Oy DMz Oiverz A%, BEACTITON o
i 23 43 & 7 13 12 11 1 9 i @
[ Lacel §Fdefired] ST:oc iz
ME ;8 [
Type of Diszlay MIN : 2 H
2l = FILE: TIEW
A vahoes = = mT: W i\.
] E: DATE: 12/11/2020
Arrove Scae Factan: Bt i e
VIEW-DIRECTION a
Close
=E=]

B mioasiov
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+ Phan lwc do Tinh tai giai doan 2 giy ra:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]
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+ Phan lyc do TH st dung gay ra:
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+ Bién dang dam do tai trong Tinh tai giai doan 1 DC giy ra:
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The project will be saved by the autc—save feature.
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+ Bién dang dim do THCP gay ra:
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+ Pwong anh hwéng moment tai mat cat L/2 caa dam:

Ciwil 2019 - | & Usersitien Onelinive\May tinhitien] - |MIDASS Cral]
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The project will be saved by the autc—save feature.
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GVHD: TS. PO TIEN THO

+ Pwong anh hwéng luc cit tai mat cat 3L/4 cia dam

Wiews Strudture

E' CiERhHS - -

Hade/Element

Praperiits

3 x|

Infh 5w, MVLTr<er  Bateh Conw,
LineSurface Lan=s
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dliicie Impiart facior

Wiibe b Rl

Boundary
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=> Vj tri dat luc nguy hiém & vi tri c6 gia tri 5.6 ( ving tam giac bén trai )
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I1. Khai bao cap dw wng luc:

Loai cap st dung: Mdi dam bd tri 2 bo cap, mdi bé 5 tao 15.2 mm
+ Puong kinh 4ng ghen: D = 60 mm = 0,06 m

+ Module dan hdi: 2.10° Mpa

+ Hé s6 ma sat dng ghen: 0,3 Hé s ma sat 1ic: 0.0066

+ Do tut neo ¢ 2 dau dam 1a 2 mm

Khai béo thong sé Cap Du (g luc (Load -> Static Load Cases)

Static Load Cases 2|1 Usersitien Cnelrvet May tinkitien ™) - [MIDAS/ Crvil]

50 PUShOVED Design Rating Duiery Tos

B 15 = o o | NN 5
Nk, E AR DLL B 1 _>|§1|E,M-@ET'§_. H,%E_
[F= Al Losd Case - MaciFy E—ﬂ
el
Tyee i Pregtregs {I5] i Delete o
Deserpton : CAP DL | r‘;"
[
No [ Name [ Type Description | g
| Alee. et s S LR e ot
I S e s enong S INE JALSMBDEEN 2 | P
| | 3|CAPDUL |Prestress (PS) CAPDUL | | = =T —"F}
* | =l
— | | .
@
i
O
&
&
&
Che
|
] T T Command Message [ Anabsis essage |

H Wl 2 Type here 1o search
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+ Khai bao chi s6 cap dw wng lwc

+ Load -> Temp/ Prestress -> Tendon Property -> Add

Add/Medify Tendon Property X
Tendon Type
Tendon Mame
Tendon Type Internal{Post-Tension) “
Material 3 3: CAP DUL e
Total Tendon Area 0.0006935 m-2
Duct Diameter 0.06 m
Relaxation Coeffident Magura “ | |45 o
Ultimate Strength 1,86e+005 kNjm~2
Yield Strength 1.67e+006 kN jm =2
Curvature Friction Factor 0.3
Wobble Friction Factor 0.0065 1jm
External Cable Moment Magnifier o kMfm2
Anchorage Slip(Draw in) Bond Type
Begin . (0,002 = (®) Bonded
End . (0,002 m () Unbonded
QK Cancel Apply
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Khai bao vat liéu cap du ung luc

Material Data pd
General
Material ID 3 Mame CAP DUL
Elasticity Data
Usger Defined
Type of Design ser Defined e
Standard | Mone i
DB
Concrete
Standard
Type of Material
Code
(®) Izotropic () Crthotropic
DB
User Defined
Modulus of Elasticity 2eq) kM2
Poisson's Ratio 0.3
Thermal Coeffident : 1.17e-5 | 1/[c]
Weight Density 78.5 | kNjm=3
[ ]U=e Mass Density: 0 knjm~3fg
|E|Cuncrete
Modulus of Elasticity : 0.0000e+000 | ppyjma2
Poisson's Ratio o
Thermal Coeffident : 0.0000e+000 ' 4/1c]
Weight Density 0 kjm~3
Use Mass Density: U knjm~3fg
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+ Khai bao dwong di caa bo cap

=> Load -> Temp/Prestresses -> Tendon Profile -> Add

bit tén bo cap

Add/Medify Tendon Profile >
Tendon Mame Default o
Tendon Property @ CAPDULBO 1 w

Assigned Elements : | 1tol12 |
<

Input Type Straighma‘:m\ Ve tat ca
@E—D D}D Begin - I:I " Element

rve Type

ypiml Tendon Mo, of Tendons : 2 =

Ve che do / Transfer_Length \ 2bo Cép
2D va Sphne Lger defined Length ~ | Begin : |D | End : |31 |m

Chon Straight Profile

Wtaight () curve () Element

¥ 1.e1s528 Nhﬁp t0a
-0.204E15 dﬁ X y
Ta.amse [} 2 4 £ B 10 14 18 22 2€ an / duong Cap
X L~
x(m) y(m) fix| Rzdeq] ~
1 0.0000 | U.Elg/
2 15.5000 0.0000 | 0.00
3 31.0000 0.0000 | 0.00
4 r
L
Z z.210%32 Chon dél
0210525 M ] Xl:l'nq
=1._€8507
[} 2 4 [ B 10 14 18 22 2€ an
X
x(m) z(m) fix| Ryldeq] ~
1 1.2000 | 0.00
2 1.8375 0.5000 | 0.00
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Sau khi nhan OK ta duogc 1 bo cap nhu hinh vé&

Cral 2014 - [ G\ Usersitien’ OneDeve May tink!\De & Mguyen Si Tien 18127057,1812705 ThguyenSiTien-ded =] - [MIDAS/Civil]

Boundary Laad

Dl BN DEE S LB

It " i

T =]

= a

o | lom o i

| i

By

Siress Vakie o

8] Sress i Feres B

15t Jaderg Both Y El

Begin ¢ [0 EHim 2 o

Erd | [® KHim2 g

Grautng : after B

= &

v ] e &

Terden Type Load Case G =

] siress A DL De &
< > 5
c 0 B mioasiom 7
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PAP AN DE THI THIET KE PUONG

\s A HK1-NH:2020-2021
Bai ty luén 1

1. Ki€m tra tiéu chufin d6 vong dan hdi ddi véi ké't cAu do dudng:

a) Quy ddi vé hé 2 16p:

Viéc quy ddi titng 2 16p mot tir dudi 1én dudc thyc hién theo cong thifc sau:

Ey' = B [(1+k.t")/(1+K)T (3.5)
Trong d6: k = hy/h; ; t = E./E,
hy=h; +h,
K&t qua tinh ddi thé hién & bang sau:
STT Vat ligu B By K t By P
(cm) (cm) (Mpa) (Mpa)
1 |BTN chdtloail (d4 dim > 50%) 5 88 0.060 1.756 410 241.83
2 |BTN chitloai I (d4 dam > 35%) 7 83 0.092 1.610 360 233.52
3 |C4p ph6i dd dim loai I 31 76 0.689 1.882 320 223.65
4 |Cap phdi séi dd 45 45 0.000 0.000 170 170.00
b) Tinh E,,*:
H/D =88/33 = 2.667 > 2
Hé s6 diéu chinh:
B =1.114*(H/D)"0.12 = 1.250
T bang két qua tinh d8i trén ta c6:
E'y = 241.83 (Mpa)
Module dan hbi trung binh diéu chinh:
E,* =B*Ey, = 302.29 (Mpa)
Module dan hdi 16n nhat cda céc 16p:
E ax =max (E,) = 410 (Mpa)
E,,* ding d€ tinh toén dugc 18y bling:
E,% =min (B Epay) = 302.29 (Mpa)
Vay két cAu nhiéu 16p duge dua vé k&t cau 2 16p, vdi 16p trén c6 :
- Chiéu day: H =88 (cm)

dc

- Module dan hdi trung binh: Ey =302.29 Mpa)

¢) Tinh E_, cia k&t cau:

E, = Etbdc 302.29 (Mpa)
E/E, =42.6/302.29 = 0.141
H/D =88/33 = 2.667 > 2
St dung cong thitc F-1 (Phu luc F), module dan hdi chung cta k&t ciu :
E., = (1.05%Ey) / {(1+Ey/E))/[1+4*(H/D)**(Eo/E,) 1> + Ey/E, }

= (1.05*%42.6)/{(1+0.141)/[1+4*(2.667)"2 * (0.141)*(-0.67)]"0.5+0.141}
=177.89 (Mpa)
d) Ki€m tra diéu kién vé d6 vong dan hoi:

Do tin cay thi€t k& (x4dc dinh & muc I) =0.90
Tra bang 3-2 dugc Hé s6 cudng do vé do vong:
Koo =1.10
K"*E,e  =1.1%165= 181.50 (Mpa)
Eg, = 177.89 < K" *Ege=  181.50 (Mpa)

Y pd A 2 . LN A A A ~ by Re
==> K&t cAu khong dam bao tiéu chuin vé do vong dan hoi.




2. Ki€m tra tiéu chuén chiu cit trugt trong nén dat va cdc I16p vat liéu kém dinh k&t:

So @b tinh:

ST Vat licu h; E,. C [ Ki€m tra
(cm) (Mpa) (Mpa) (dd) (C/K)
1 |BTN chétloai I (d4 dam > 50%) 5 300 0 0
2 |BTN chitloai II (d4 dim > 35%) 7 250 0 0 K
3 |CA4p phdidd dim loail 31 320 0 0 K
4 |Cap phdi séi dd 45 170 0.5 0 C
Nén [Pat 4 sét 42.6 0.02 22 C
a) Kiém tra di't nén:
Tinh d&i cdc 16p bén trén vé mot 16p, thé hién & bang sau: (cong thiic tinh ghi § muc I1.1.a)
STT Vit ligu b By K t By Euy
(cm) (cm) (Mpa) (Mpa)
1 |BTN chétloai I (d4 dam > 50%) 5 88 0.060 1.329 300 229.64
2 |BTN chitloai II (d4 dim > 35%) 7 83 0.092 1.118 250 225.80
3 |CA4p phdidd dim loail 31 76 0.689 1.882 320 223.65
4 |Cap phdi séi dd 45 45 0.000 0.000 170 170.00
H/D =88/33= 2.667 > 2
Hé s6 diéu chinh:
B = 1.114*(H/D)"0.12 = 1.250
Tir bing két qua tinh ddi trén ta c6:
E's = 229.64  (Mpa)
Module dan héi trung binh diéu chinh:
E.* =B*E, = 287.05  (Mpa)
Module dan héi 16n nhit clia cac 16p:
Enax =max (Ey) = 320 (Mpa)
E,,* dung d€ tinh todn dugc 14y bing:
E," =min (B Epy) =  287.05  (Mpa)
St dung todn db Hinh 3-3, v6i cdc ty sd sau:
H/D =88/33= 2.667
E, = Etbdc = 287.05 (Mpa)
E, - E, - 426 (Mpa)
E/E, =287.05/42.6 = 6.74
¢ =22 (d0)
Tra dugc: T, /p = 0.0086
p = 0.6 (Mpa)
Ung suét cit hoat ddng do tii trong banh xe tinh todn gy ra:
Tax =0.6*0.0086 = 0.0052 (Mpa)
St dung todn dé Hinh 3-4, v6i cdc thong s& sau:
H= 88 (cm) ; o= 22(d9)
Tra dugc Ung suét cit hoat dong do trong lugng ban thin cic 16p k&t cAu gay ra:
T,y = -0.00141 (Mpa)
Luc dinh tinh todn: C, = C*K *K,*K;3 (Mpa)
Trong dé: C = 0.02 (Mpa)
K, = 0.60 (K&t cau 40 dudng phin xe chay)




Ny = 275 (truc/lan/ngay dém)

=> K, = 0.80 (Tra bang 3-8)
DAt ddp nén la: Pit 4 sét
-~ K - 1.50
Viy Cy = 0.0270.6%0.8%1.5  =0.014  (Mpa)
Do tin cdy thi€t k& (x4c dinh & muc I) =0.90
Tra bang 3-7 dugc Hé s6 cudng do vé cit trugt:
Ko =0.94
Kiém tra diéu kién vé cit trugt:
T, +T,  =0.00516+(-0.00141) =0.0038 (Mpa)
Cy/ K" =0.014/0.94 =0.015 (Mpa)
T,y + Tay =0.0038 < Cy /K" =0.015

==> Pat nén dam bio diéu kién can biing trugt.



3. Ki€m tra tiéu chuéin chiu kéo uén trong cdc 16p vét liéu lién khdi:
So dd tinh:

! Vit licu b Ey, R,, |Ki€m tra
(cm) (Mpa) (Mpa) | (C/K)
1 BTN chitloail (dd dim > 50%) 5 1820 2.8 C
2 |BTN chit loai II (d4 dim > 35%) 7 1650 1.6 C
3 |C4dp phdi dd dam loai I 31 320 0 K
4 |C4dp phéi sdi dd 45 170 0 K

Ki€m tra 16p 2: BTN chit loai II (d4 diim >35%) :

X4c dinh Echm & trén mit 16p CAp phdi dd dim loai I:
Tinh ddi 16p 3+4 vé& mot 16p thé hién & bing sau: (cong thic tinh ghi & muc I1.1.a)

STT Vit liéu B By, k L P Puy
(cm) (cm) (Mpa) | (Mpa)
Cap ph6i dd dim loai I 31 76 0.689 1.882 320 223.65
4 Cap phdi sdi dd 45 45 0.000 0.000 170 170.00
H/D =76/33 = 2.303 > 2
Heé s6 diéu chinh:
B = 1.114*(H/D)*0.12 = 1.230
Tir bang k&t qua tinh d6i trén ta c6:
E\ - 22365  (Mpa)
Module dan hdi trung binh diéu chinh:
E." =B*E, = 275.09 (Mpa)
Module dan hdi 16n nhat cla cdc 16p: (i=3+4)
Epas = max (Eg) = 320 (Mpa)
E," ding d& tinh todn dugc 14y biing:
E,% = min (B Epay) = 275.09  (Mpa)
E, =E,* = 275.09 (Mpa)
Ey/E, =42.6/275.09 = 0.155
H/D =76/33 = 2.303 > 2
St dung cong thiic F-1 (Phu luc F), module dan hdi chung ciia k&t cau :
Ecim = (1.05%Eg) / { (I+Ey/E /[ 1+4*(H/D)**(Ey/E,) *“1>* + E(/E, }
= (1.05%42.6)/{ (1+0.155)/[ 1+4%(2.303)A2 * (0.155)(-0.67)]10.5+0.155)
=155.11 (Mpa)
St dung todn dd Hinh 3-6, v6i cdc thong s6 sau :
h = Zh; =5+7
=12.00 (cm)
Echm =155.11 (Mpa)
h/D =12/33= 0.364
E/Egm  =1720.83/155.11 = 11.094
Tra dugc Ung sudt kéo udn don vi:
ik = 1.94716
T4i trong truc tdc dung 1a: 0.6MPa cum bénh d6i (tdi trong truc tiéu chudn)
= Kk = 0.85

Ung sud't kéo udn 16n nha't phét sinh & ddy 16p BTN chit loai II (d4 dim >35%) :
Cku =_Gku *p*ky, = 1.94716*%0.6*%0.85 = 0.99 (Mpa)
S8 truc xe tiéu chuén tinh liy trong sudt thdi han thi€t k& (diing cong thiric A-3, Phu luc A)
Ne = {[(1+a)-1V[q*(1+q) " 1}*365*N,
= {[(140.06)"15-1]/[0.06*(1+0.06)"(15-1)] }*365%275




= 1.03E+06 (truc)
Vat li¢u ki€m tra 1a: BTN chit loai II (d4 dim > 35%) , vy tinh hé s6 k1 ta diing cdng thifc (3.12) :

ki =11.11/(Ne)*0.22
= 11.11/ (1.03E+6)10.22
=0.528

k, =08

Cudng d chiu kéo udn tinh todn ctia 16p BTN chit loai II (d4 dim > 35%)
R = kKo *Ryy
= 0.528*%0.8*1.6

= 0.68 (Mpa)
Do tin ciy thi€t k& (xdc dinh  mucI)  =0.90
Tra bing 3-7 dugc Hé s6 cudng do vé chiu kéo udn:
Ko™ =0.94
Kiém tra diéu kién vé kéo udn:
R/ /K™ =0.68/094 =072 (Mpa)
O = 0.99 > R /K" =0.72 (Mpa)

~, g A K 9 oA ~ . 2 pd
==> K&t cAu khong dim bao tiéu chuin chiu kéo uén.



Bai tu luan 2
Hay xac dinh lwu lwgng nudc ing véi tan suat thiét k& P,y thudc mdt huyén nam trong vung mua VIII. Biét dién tich

lwu viee =2.82 km2, chiéu dai dong chi L=4.5km. T6ng chiéu dai cdc dong nhanh XI= 4.26km. D6 d6éc ldng chl

1,=8.5%. DO déc sudn dbc 1,=202 %,. Lwgng mua nay ing véi tan suat thiét ké H,e 1a Hyg, = 356mm

F= 0.055

L= 0.48

I= 427

iL 37.73

iS 60.7
H4%= 140 mm
phi 0.915

ms 0.2

ml 7

Hé s& dong chay I 0.915

Capdat I

Hp 140

Dién tich Iu 0.055

Chiéu dai binh quan suén déc luu viee

Lsd= 127.72
Hé 8 di thuy van cda sudn dé Dsqg = Lsa
é s6 dia mao thuy van cla sudn déc =
b ' 3.843697 M) sd - (- Hpop) **
Thoi gian tdm trung dong chdy trén swdn ddc (Tra bang A2, TCVN 9845:2013, tr 35)
Tsd™ 28.43697 1000L
Pac trung dia mao long song Q)ls = 73
is= 6.059972 mys.J,) " FY*% . (¢. Hpy,) 04
Tra bang xac dinh Ap
Ap= 0.125227

Q= 12.83324 m’/s



DAP AN PHAN TRAC NGHIEM

Ma deé Cau 1 2 4 6 7 8 10
2101 B A B A C 60 | 3% | 05% | B A
2102 A A C C D C B C B C

Ma deo2" | 11 12 13 14 15 16 17 18 19 20
2101 A C C C A D C A A B
2102 B A D D C C 60 | 3% | 05% | C
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TRUONG DAI HOC SU PHAM KY THUAT ~ PE THI CUOI KY HOC KY |

THANH PHO HO CHI MINH NAM HOQC 2020-2021
KHOA XAY DUNG Maon: Cép thoat nwée do thi
N M3 mo6n hoc: SDWA421822
NGANH CTGT DE s6/MA A& .o e, Pé thi ¢o 3 trang.

""""""""""""" Thoi gian: 90 phut.
Duoc phép st dung tai liu.

Cau 1: (3 diém)

Mot mang ludi cép nuoc dugc qui hoach dé cung cép nudc cho mot khu d6 thi ¢o cac
thong sb sau:

- Khu dan cu: s6 dan 100 nghin dan; ty 1 cap nude: 100%, qw=200 (I/ng-ngd)

- Nha may X c6 s6 cong nhan lam viéc 1000 céng nhan/ca. Ngay lam viéc 2 ca. Ca 1
tr 8 h dén 12 h, ca 2 tir 14 h dén 18 h. Nude dung cho san xuat trong mdi ca 1a 300 (m®/ca).
Nudc dung cho sinh hoat cong nhan trong mdi ca 1a 25 (I/ng-ca). Nha may c6 bb tri 40 nhom
VoI tim huong sen. Luu lugng gio cua moi nhém voi tam hwong sen 12 300 I/h. Thoi gian tim
sau khi két thlc ca la 45 phuit.

- Dién tich tudi dudng, cdy xanh la 10 ha, tiéu chuan tuéi 1a q'=3.5 (I/m?*ngd). Thoi
gian tudi tir 15 h dén 19 h,

Cho biét lugng nudc ding cho cong nghiép dich vu d6 thi bang 10% lugng nude sinh
hoat, lwong nudc 10 ri trong mang ludi dudng 6ng 1a 15% lugng nude sir dung va lugng nude
dung cho ban than tram xtr Iy nudc 1 5% lugng nude cung cap cho hé thong.

Cho biét hé sd khong diéu hoa 16n nhat ngay 13 Knga-max=1.3 va hé s6 khong diéu hoa
16n nhét gid 14 Kn-max=1.5.

a. Giai thich y nghia ctia hai hé s6 Kpgd-max Va Kh-max (0,5 diém)

b. Xéc dinh luu lwong ngay dung nudc 16n nhat va luu lugng gio ding nude 16n nhat.

(2,0 diém)
C. Xac dinh cong suét clia tram bom cap I va cép II. (0,5 diém)

Cau 2: (3diem) ,
Cho so d6 cap nude ctia mot khu d6 thi nhue Hinh 1. Tai cac nat E, F, G, H lay nuéc

tap trung, trén cac doan éng BC, CD ldy nudc doc duong véi luu lugng dugce cho trén hinh.
Céac duong dong muc trén Hinh 1 thé hién cao do (m) cia mat dat tu nhién.

/6.1 (m3/s)

it i

A B C D
//O 075 (m3/s) /).075 (m3/s)
H

G

75 73

71 69 67 65

‘ , Hinh 1. So d6 cap nudc
Chicu dai cac doan ong dugc cho trong Bang 1.

S6 hiéu: BM1/QT-PPBCL-RDTV Trang1/6



Bang 1. Chiéu dai cic doan dng

Puong ong AB BC CD EB,FC | BG, HC

L (m) 3500 3000 3000 2000 1000

a. Xac dinh luu luong lay nude twong dwong tai cac nat B, C va D (0.75 diém)
b. Xéac dinh luu luong tinh toan trong cac doan éng AB, BC, CD, CF, CH (0.5 diém)

¢. Chon dudng kinh cho cac doan dng AB, BC, CD, CF, CH. Biét rang vén tdc nudc
chay duoc khéng ché trong khoang 0.8 (m/s) dén 2.5 (m/s) va céc loai dudng kinh thong dung
trén thi trudng gdm D (mm) =100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 800, 1200,
1500. (0.75 diém)

d. Biét rang &p luc nude can thiét & diém bat loi nhit 13 10 (m), xac dinh &p luc nudc
can thiét ha tai dai nudc A, biét qui luat ton that cot ap tuan theo dinh luat Hazen-William

dh 10679 Q \*
J= T T R487
L D* (125

trong d6 D 1a duong kinh 6ng (m), Q 1a luu lwong (M¥/s). (1 diém)

Cau 3: (4 diém)

Cho so do thoat nudc mua cua mot khu d6 thi nhu Hinh 2. Nuéc mua tir cac khu pho
s€ chay tap trung vé cac hd ga 3, ,4,5 nhu hinh v¢& va thao ra ngudn tiép nhan thong qua nut so
1. Cho biét cong tron bé tong cbt thép c6 hé sb nham n=0,015 va cac loai duong kinh cong
thong dung trén thi truong la D=1,0m; 1,2m; 1,5 m; 1,8m va 2,0 m.

Theo thong ké, cuong d6 mua tinh toan theo phuong phap thich hop tuong tng voi
cac chu ky xuat hién mua khac nhau dugc cho trong Bang 2. S6 liéu vé do doc dit cong va
chiéu dai céng dugc cho trong Bang 3.

Hinh 2. So dd thoat nuéc mua

Bang 2. Cudong d6 mua Gmg vai chu ky xudt hién

Chu ky mua xuit hién (nim) Cwong do mwa (mm/h)
0.25 533.4/(t:+5)
0.5 863.6/(tc +7)
1 1244.6/(tc +9)
2 1778.0/(tc +12)
5 2184.4/(tc +12)
10 2743.2/(tc +14)

S6 hiéu: BM1/QT-PPBCL-RDTV Trang 2/6



trong do, tc 1a thoi gian mua (duoc tinh bang phat). Cho biét thoi gian tip trung nudc tir cac
khu phd vé dén ho ga la te=10 phut.

Bang 3. S6 li¢u vé do doc dat cong va chi€u dai cong

DPoan cong 1-2 2-3 2-4 2-5
i (%o) 7 5 5 5
L (m) 1000 700 700 500

a. Cho chu ky 1ap lai tran mua tinh toan 1a P=1 nam. Sinh vién hay xac dinh cong thirc
tinh toan cuong do mua Gmg voi chu ky tinh toan. Qui ddi cong thuc tinh toan cudng d6 mua
theo don vi (mm/h) sang (I/s-ha). (1 diém).

b. Xac dinh thoi gian tap trung nudc 16n nhat vé& nit 3, luu lugng tinh toan thoat nudc
mua cho doan cong 2-3, chon duong kinh cong doan 2-3 (1.5 diém).

¢. Xac dinh thoi gian tap trung nude 16n nhét vé cac nat 2 va 1; luu luong tinh toan
thoat nuéc mua cho doan céng 2-3 va 1-2, chon duodng kinh ong doan 2-3; 1-2 (1.5 diém).
Luwu y: Sinh vién c6 thé tinh toan thiy lyc dong chay déu trong cbng tron theo phuong phap
tra bang, cu thé

5/3
F(h/D)="9_

i
trong d6 h/D 1a d6 day, n 12 h¢ s6 nham, Q 1a luu luong, i 1a d6 doc dat cong, @ la dién tich
uét, y lachu vi udt. Do day toi da cho phép phu thudc vao duong kinh cong nhu sau:

+ Dbl véi céng D= 200 - 300 mm, d6 day khong qua 0,6 D

+ D0l voi cong D= 350 - 450 mm, d6 day khong qua 0,7 D

+ Déi véi cong D=500 - 900 mm, d6 day khong qua 0,75 D

+ Dal véi cdng D trén 900 mm, do day khéng qua 0,8 D.

Ghi cha: Cdn bé coi thi khéng dwoc gidi thich dé thi. Sinh Vién tw chon 6 liéu cdn
thiet dé tinh todn néu dé khdng cung cap.

Chuin diu ra ciia hoc phan (vé kién thirc) Noi dung kiém tra

[G 1.2]: Xac dinh nhu céu su dung nudce, hé $0 khong diéu Caul, 2,3
hoa quy md hé théng cap nudc (cong suat cua h¢ théng
cap nude Q & 4 ap luc can thiét ciia hé thong cap nudc H)
[G 1.4]: C6 thé tinh toan va thiét ké hé théng cip nudc cho

do thi

[G 2.1]: Van dung kién thirc da hoc dé xir Iy céc van dé ky Cau1l, 2,3
thuat lién quan dén cong viéc thiét ké va thi cong cac loai

cong trinh cap thoét nudc

[G 4.3]: Thiét ké, trién khai va van hanh hé théng cap thoat
nudc

Caul, 23

Ngay 13 thang 01 nam 2021
P. Truéng by mén

TS. Nguyén Huynh Tén Tai

S6 hiéu: BM1/QT-PPBCL-RDTV Trang 3/6




DAP AN DE THI CUOI KY

MON: CAP - THOAT NUOC PO THI

Céau 1 (3 diém).
Y 1 (0.5 diém): Giai thich § nghia clia hai hé 6 Knga-max Va Kh-max
- ¢0ng thire tinh cac he s6 Kngd-max Va Kh-max
- dung dé tinh dén su thay doi ciia nhu cau dung nudce trong cac ngay trong nam va trong cac
gio trong ngay ’
Y 2 (2 di€ém): Xéc dinh luu lugng ngay dung nudc 16n nhat va luu lugng gio dung nudce 16n
nhat

i) Luu lugng nude dung cho sinh hoat trong 1 ngay-dém

tb
o Z% =100.000*200*1/1000=20.000(m’ / ngd)

i1) Luu lugng dung cho cong nghiép dich vu do thi trong 1 ngay dém
@ —10%QS" = 0.1*20.000 = 2.000(m* / ngd)
iii) Luu lugng nuédc ding dé tudi cdy, rira dudng trong 1 ngay dém
Q;, =F'*g' =10*10.000*3.5/1000 = 350(m* / ngd)
iv) Luu luong nude dung cho san xudt cong nghiép trong 1 ngdy dém
NS = N * N = 2(ca/ngd)*300(m*/ ca) = 600(m* / ngd)
v) Luu lugng nudce dung cho sinh hoat cua cong nhan trong 1 ngay dém
N = N * Ny *qN > =2*1000*25/1000 = 50(m* / ngd)
vi) Luu lugng nude ding cho cong nhéan tam trong 1 ngay dém
N = 2*%*40*300/1000 =18(m*/ ngd)
vii) Luu lugng nudc thit thoat trong 1 ngdy dém
tttt) 215%(Qtfjh + t?:)v + Qttb + t%NiSX + t(b:N78h + t%Nit)
" =0.15*(20.000+ 2.000 + 350 + 600 + 50 +18) = 3452.7(m* / ngd)
viii) Luu luong nude dung cho ban than tram xtr 1y trong 1 ngay dém
b =5%(Qy +Q +Qp +Qy" T +Qy T+ Q" +Qy)
¥ =0.05*(20.000 +2.000 + 350 + 600 + 50 +18 +3452.7) =1323.5(m* / ngd)
Téng luu lrgng ding nwée trung binh trong 1 ngay dém
Q,, =20.000+2.000 + 350 + 600 +50 +18 +3452.7 +1323.5 = 27794.2(m* / ngd)
Luu lwgng ngay dung nwéc 1on nhit
Qua = Knggr *Qy, =1.3%27794.2 = 36132.5(m* / ngd)
Luu hrgng gio' dung nwéc 16n nhét
=K * Qe 124=15%36132.5/24 = 2258.3(m*/ h)

Y 3(0.5 diém): Cong suét tram bom cap I, I )
Cong suat tram bom cap I: chinh la luu lugng ngay dung nudc 16n nhat
Q= Krga Qo = 36132.5(m*° / ngd)

Cong suit tram bom cip II: khong ké dén Iuu luong dung cho ban than tram xir Iy
=k (Q, — Q) =1.3*(27794.2-1323.5) = 34411.9(m* / ngd)

ngd
Cau 2 (3 diém).
Y 1 (0.75 diém): Xac dinh lvu lwong ldy nudc tuong dwong tai cac nit B, C va D

S6 hiéu: BM1/QT-PPBCL-RDTV Trang4/6



Qe xL 02%3000 1

— =0.3(m*/s
Qs 2 2 1000 ( )
* *
QC=O'2 3000 1 +0.1 3000 1 _0.45(m° /)
2 1000 2 1000
*
QD:qdde_O.l 3000 1 _0.15(m° /)

2 2 1000
Y 2 (0.5 diém): Xac dinh luu lugng tinh toan trong cac doan dng AB, BC, CD, CF, CH

Q,; =1.25(m*/s),Q,. =0.775(m* / s),Q., = 0.15(m*/s),Q.- =0.1(m*/s),Q,,, =0.075(m*/s)
Y 3(0.75 diém): Chon duong kinh cho cac doan éng AB, BC, CD, CF, CH

Ap dung cong thc kinh nghiém D = (0,8 +1,0)Q°*
Chon dudng kinh hop 1y cho cac doan 6ng

Poan 6ng AB BC CD CF CH

Dudng kinh (m) 1.2 1.0 0.6 0.4 0.4

Y 4 (1.0 diém): Xéc dinh cot nudc do ap can thiét ha tai dai nude A
dh 10.679( Q \*

L D% (120)

Xéc dinh t6n that doc dudng sau mdi doan 6ng dh=J x L

Xéc dinh t6n that doc dudong don vi J =

Chon tuyén 6ng bat loi: tuyén ABCF hoic ABCD
Tinh theo lya chon cia sinh vién, vi du v6i lwa chon bén trén

Poan 6ng AB BC CD CF

dH 3.07 2.64 1.52 3.45

Xéc dinh cot 4p yéu cau
ha (ABCD)=hp+zp-za+2dh=10+65-75+3.07+2.64+1.52= 7.2 (m)
ha (ABCF)=hr+z¢-za+2dh=10+69-75+3.07+2.64+3.45= 13.2 (m)

Vay &p suat nudc can thiét tai A 1a ha=13.2 (m) nudc.
Cau 3 (4 diém).
Y 1 (1 diém): Sinh vién hiy xac dinh cong thuc tinh toan cuong d6 mua tng véi chu ky tinh

toan. Qui ddi cong thirc tinh toan cudng do mua theo don vi (mm/h) sang (I/s-ha)

Ung v6i P=1 nim, I—%( m/h)
t.+9

C

_ 1244.6x10°(m) 10,000m? _ 3457.22x10°°
(t. +9)x3600(s) ha t +9

345722(” /ha)

(m*/s/ha)

Y 2 (1.5 diém): Xac dinh thoi gian tp trung nudc 16n nhat vé nit 3, luu lwong tinh toan thoat
nuée mua cho doan cdng 2-3, chon duwdng kinh céng doan 2-3

- Thoi gian tap trung nudc vé nut 1: te=te=10 phit

- Luu lwong nuwdc mua tinh toan cho doan cong 2-3
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3457.22
=1)» CA=
Q Z 10+9
- Chon duong kinh cong 2-3
*
F(h/D)= nQ 0.015*0.45

—=—————=0.1
Ji +/0.005
Tra bang dugc D¥?=1.0 m; h/D=0.48<0.8; »?=0.373 m?
Y3(5 diém): Xéc dinh thoi gian tap trung nudc 16n nhét vé cac nat 2 va 1; luu luong tinh
toan thoat nudc mua cho doan cdng 2-3 va 1-2, chon dudng Kinh dng doan 2-3; 1-2

2-3 2-3
23 = QH _ 045 =1.22m/s ; t.*° = % _ 01 9.57(phut)
) 0.373 v 1.22 60

* X4c dinh t7*

(10*0.25)& _0.45(m° [ 5)

v

3457.22 1

“=1YC.A= 5*0.5)—— =0.45(m*/ s

Q z 10+9 ( )1000 ( )
nQ 0.015*0.45

F(h/D)=—f=——=0.1

(/D) Ji 4/0.005
Tra bang dugc D'?=1.0 m; h/D=0.48<0.8; ®'?=0.373 m?

2-4 2-4
v = Q2_4 _ 0.45 =1.22m/s : tf2_4 — L2_4 :Ei = 957( phUt)
w 0.373 v 1.22 60

* X4c dinh t7°

3457.22 1

=Y C.A= 2*0.7)—— =0.25(m*/ s

Q Z 10+9 ( )1000 ( )
nQ 0.015*0.45

F(h/D)=—~=—"———-=0.05

(/D) Ji o 4/0.005
Tra bang duge D¥2=1.0 m; h/D=0.357<0.8; »'?=0.253 m?

2-4 2-4
v = % _ 02 =1.007m/s ; t,** = LH S0 1 8.28( phut)
W 0.253 v 1.007 60

Thoi gian tap trung nudc 16n nhat vé nat 2
t, =max {10+t] ;10+1t] *;10+1t; °} =19.57(phut)
- Luu luong nuwdc mua tinh toan cho doan céng 1-2

3457.22 1
=1YCA="—"""""(5*0.5+10*0.25+2*0.7)—— =0.774(m° / s
Q Z 19.57+9( )1000 ( )

- Chon duong kinh cong 1-2
nQ 0.015*0.774

F(h/D)=—=—"——--—=0.139
(h/D) Jio o Jo,007
Tra bang duge D¥2=1.0 m; h/D=0.561<0.8; »*3=0.455 m?
V= Q_0rr =17m/s ; t "% = L_10001 _ 9.79( phut)
@ 0.455 v 1.7 60

S6 hiéu: BM1/QT-PPBCL-RDTV Trang6/6



TRUONG DAIHOC SU PHAM KY THUAT ~ PE THI CUOI KY HQC KY 1 NAM HOC 20-21
THANH PHO HO CHI MINH Moén: Phét trién bén virng trong giao thong
KHOA XAY DUNG Ma mén hoc: SUDE422222
BO MON CONG TRINH GIAO THONG ~ 2¢ $9/Ma de: 01 Be thi ¢6 02 trang,
: Thoi gian: 60 phut.
DPugc phép sir dung tai lidu, ndp lai dé

Cau 1: (3 diem) ‘

Theo tiéu chudn Cong Trinh Xanh LOTUS, hdy tinh diém cong vé mit chiéu sang nhén tao
cho cong trinh da chic ning phuc vu ha ting giao thong, biét cong trinh trén c6 khong gian va
cong suat lip dit nhu trong bang sau:

Loai cong trinh | GFA cia khong Téng cong suit LPD tbi da ciia loai
gian dugc chiéu chiéu sang nhan tao | cong trinh
sang (m?) dwoc lip dit (w) (VBEEC) (W/m?)
Van phong 600 2100 11
Do xe ngoai troi 2500 1700 1.6
D6 xe kin 3000 6900 3

Cau 2: (2 diém)

Viéc stir dung céc vat li€u tai tao, than thi¢n mdi truong trong xay dung va xay dung mdt hé
thong giao thong bén ving 1a rat can thiét trong thoi dai ngay nay. Mot dy 4n vé duong di
thiét ké va dé xudt cdc giai phdp cho thiét ké bén virng niy nhu hinh bén duéi. Hay giai thich
cich thi_ét ké bén virng than thién moi trudng cho céc bd phan cdu thanh cia tuyén duong
dugc thé hién trong Hinh 1.

—[ ped./bicycle access ] [ art ]7
4[ recycled materials ] [ fewer emissions ]—
4[ bus rapid transit ]

1 ¢ |8
‘Eﬁ"t.-.' 3 i =Tl ™ of T .
. I'. 23 . J :‘?
o bl J S Ll P Pl =
iy i Lid )| o g ] . ° ¢ M
[ ]
't ?
[ css }J
LID stormwater
[ regional material ]— : ]
—[ native vegetation ]

[ quality construction ]—

Source: GreenRoads
Hinh 1. Céc giai phap thiét ké thi cong bén viing cho mot tuyén dudng

Cau 3: (3 diem)
Cho mot tuyén dudng mot chiéu dai 4km cd 3 lan xe vdi cac thdong s nhu sau:
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Luu lugng (xe/ gid) | Thanh phan xe (%)
Lan 1 600 Xe may: 80%, xe hoi: 20%
Lan 2 700 Xe hoi: 50%, xe tai nhe: 30%, xe container: 20%
Lan 3 800 Xe hoi: 40%, xe tai nhe: 20%, xe khach: 40%

Cic hé sb phat thai c6 thé gia thiét nhu sau:

A £ . Phuong tién
STT | Thongsé | Pon vi MC LDVs AGVs
1 CO g/km/xe 0.05 1.9 19.7
NOx g/km/xe 21.85 34.8 11.1
3 PMio g/km/xe 0.236 0.236 0.236

a. . Giai thich chét thai PMiola gi?
b.. Tinh lugng phiét thai chat 6 nhiém (CO, NOx, PM ) trong 1 gio.

Cau 4: (2 diém) Vai tro cta nguoi ky su cau dudng dugc thé hién nhu thé ndo trong tiém
nang cai thi€n phat trién bén vitng doi vdi cong trinh cau theo mo ta trong Hinh 2.

Potential for
Sustainable

Improvement

[mnsportaton Brdge Dresipn Construction  Operation Rehalyilizat
Aystern Fuunetio Mamtensnee  Demnolition
B E'l'.l' emell
Badee Project Lite

Hinh 2. Anh hudéng cta ngudi k¥ su va tiém nang cai thién bén virng (Burnell, 2009)

Ghi chii: Cdn b coi thi khong dwoc gidi thich dé thi.

Chuin diu ra ciia hoc phén (vé kién thirc) Noi dung kiém
tra
[CBR 1.1]: Dinh nghia duoc cdc thuat ngir, cc khai niém vé d thi xanh va bén vimg. Trinh |~ Cau 2, Cau 3,
bay vu nhugc diém ctia mdt d6 thi xanh. Phén loai cdc dang d6 thi xanh va cau thanh ctia n6 Cau 4
[CDR 2.1]: Trinh bay dugc cac tinh chat, vu, nhugc diém cia cic vat liéu va cong trinh Cau 2
xanh trong d6 thi thong minh
[CDR 3.1]: Céc thuét ngit ticng Anh li€n quan dén quy hoach thiét ké phét trién bén viing Céu 2, cau 4
[CDR 4.1]: Vét liéu cho cong trinh xanh, giao thong bén viing Céu 2, Cau 3,
Cau 1

Ngay 14 thang 01 nam 2021
Trwéng B mon
(ky va ghi ro ho tén)
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TRUONG DAL HOC SU PHAM KY THUAT ~ PAP AN PE THI CUOI KY HQC KY 1 NAM
THANH PHO HO CHI MINH HOQC 20-21

KHOA XAY DUNG Moén: Phat trién bén virng trong giao thong
BO MON CONG TRINH GIAO THONG 14 mon hoc: SUDE422222

Cau 1: 3 diém) , ‘
Tinh diém cong vé mat chi€u sing nhén tao cho cong trinh da chirc ndng phyc vy ha tang
giao thong theo ti€u chuan Céng Trinh Xanh LOTUS:

GFAL=6100m2
PL=10.700w

Ip[W/m2] = GFA
L

ID=10700/6100=1.75 W/m2
[ ] Lillgi X GFA, ;) _
m2 E;_‘ EFALE'

[e=13900/6100=3.21

I
Mitc giam LPD [%)] = (1 - r) x 100 =
E

LPD =45.5% i
--—> Theo tiéu chuan, cong thém 2.3 d

Cau 2: (2 diém)

Viéc str dung céc vat liéu tdi tao, thin thién mdi truong trong xay dung va xay dung mot hé
thong giao thong bén vitng 1a rat can thiét ‘trong thoi dai ngay nay. Mot du dn vé duong da
thiét ké va dé xuat cdc giai phdp cho thiét ké bén viing, bang cach phat trién hé thbng:

-C6 16i di cho ngudi di bo va di xe dap (giai thich)

- Su dung vat li¢u dia phuong (giai thich)

- Sir dung vat lidu t4i ché (giai thich)

- Quan 1y chat luong xy dung (giai thich)

- C6 hé thdng cho xe BRT (giai thich)

- C6 tao ngh¢ thuat, canh quan (giai thich)

- H¢ thong quan tric, dam bao giam khi thai (giai thich)
- Hé théng cdy xanh ty nhién (giai thich)

Cau 3: (3 diém)
a...PMio: Céc hat bui c6 kich thudc duong kinh tir 2.5 téi 10 pm (um la viét tit caa
micromet, kich thuéc bang mot phan tridu mét). PM2. ... Loai bui nay hinh thanh tir
céc chit nhu Cacbon, Sunphua, Nito va cdc hop chit kim loai khic, lo limg trong

khéng khi
b...
L (km) = 4
. Ph tig
STT | Thong so6 Don vi Tong hen
MC LDVs HGVs
CO g/km/xe 0.05 1.9 19.7
2 | NOy g/km/xe 21.85 34.8 11.1
3 | PMyo g/km/xe 0.236 0.236 0.236
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Thanh
Luu lugng Z . . xe xe
(xe/ gio) phan xe . Hoi ti nhe container khdach
(%) May
N Xe mdy:
ran 600 | 80%, xe
hoi: 20% 0.8 0.2
Xe hoi:
50%, xe tai
Lan 700 nhe: 30%,
2 Xe
container:
20% 0.5 0.3 0.2
Xe hoi:
Lan 40%, xe tai
3 800 nhe: 20%,
xe khach:
40% 0.4 0.2 0.4
Luu xe xe
(u luong May Hoi tai nhe container | khach
Lan1 600 0.8 0.2 0 0 0
Lan 2 700 0 0.5 0.3 0.2 0
Lan3 800 0 0.4 0.2 0 0.4
xe
May Hoi tdi nhe container | xe khach
480 120 0 0 0
0 350 210 140 0
0 320 160 0 320
xe
May Hoi tai nhe container | xe khach
CcO 24 228 0 0 0
NOXx 0 12180 7308 1554 0
PM10 0 75.52 37.76 0 75.52
Qt= 85931.2

Cau 4: (2 diém) Giai thich anh hudng cia ngudi k¥ su cau dudng va tiém ning cai thién
trong viéc thiét ke thi cong cong trinh bén viing cho mdt cdng trinh cau voi cac thanh phan
nhu dugc mo ta:

- Duong miéu ta “anh huong cua nguoi ky su cau dudng™: c6 vai trd quan trong trong
khau thiét ké va thi cong cong trinh cdu dudng dé tao mot cong trinh bén viing, trong
khi cdc khau khac nhu quy hoach mang luéi, bao tri chiém anh hudng nhé. Giai doan
phuc hdi céng trinh ciing g6p phan cai thién ddng ké

- Duong miéu ta ‘tiém nang cai thién” miéu ta sy anh huong | nhiéu & giai doan quy
hoach hé théng giao thong ciing nhu dinh hinh chtic ning cau.
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TRUONG DAI HOC SU PHAM KY THUAT
THANH PHO HO CHI MINH

KHOA XAY DUNG
NGANH CTGT

PE THI CUOI KY HQC KY 1 NAM HQC 2020-2021
Mén: Dudng metro-duong sit

M3 mén hoc: METR421422

Pé s6/Ma dé: 1

Dé thi ¢ 2 trang.

Thoi gian: 75 pht.

Céau 1: (2 diém)

- Diéu kién tu nhlen dia chét
Quy hoach tong thé

Mat do xay dung

Kién trac, canh quan

Chi s kinh té

Dugc phép st dung tai li¢u.

a. Analysis of the decisive factors for the selection of the urban railway bridge or
tunnel option (1 diém)

. So san vu nhugc di€m cuia phuong an cau va phuong an ham (1 di€m)

Phuong &n cau can

Phuong 4n him

tiét

- Lam tang chi phi giai phong mat
bang, tai cac khu vuc trung tdm gan nhu
khong thé dung phuong an cau can

Uu - Chi phi xay dyng thap hon phuong | - Khong pha v& kién trac, canh quan d6
diém | 4n him tir 3-5 lan thi
- Chi phi van hanh thap hon, khong | - {t chiu tac dong bdi cac yéu 6 thoi tiét
can b tri thong gid - Giam thiéu chi phi giai phong mit
bang
Nhuoc - Pha v& kién triic d6 thi - Gid thanh xay dung va van hanh cao
diém - Chiu tac dong bai cac yéu tb thoi




Céu 2: (5 diém)
Cho kich thudc mat cit vo ham, vi tri dat hAm, muc nude ngdm (MNN) va cac thong sd
cua dat nhu trong hinh 1 va bang 1.Xac dinh cac gia tri tai trong tiéu chuén tac dung 1én
két cAu vo ham:

a. Tai trong ban than cua két cau (0,5 diém)
b. Ap luc thuy tinh (1 diém) p=2,0 (t/m)
c. Ap lyc diatdng (2,5 diém)

d. Ap luc hoat tai p trén mit dat (1 diém)

Bang 1
STT 1 2 | 3

o 4k Pat | Cat | Cat
Tén lop dat san lap| pha | nau
Bé day 16p dat, h (m) 3,0 | 6,0 20,0
Dung trong tu nhién , y
() 1,8 | 2,1 23
Hé sb rong, e 1,8 [ 1,2 ] 06
Goc ma sat trong, ¢° 15 | 24 | 35

Luc dinh, C (t/m?) - - -

Hinh 1

Bai giai
Céu 2: (5 diém) Tai trong tiéu chuan.
a. Tii trong bén thén ciia két ciu (0,5 diém) (Hinh 1a).
G=yv*0=2,5*%0,75=1,875 (t/m)
b. Ap luc thiiy tinh (1 diém) (hinh 1b)
Ap luc thity tinh tai dinh ham: pi'=(15-3,5)*1=11,5 (t/m)
Ap lyc thuy tinh tai ¢y ham: p2'=(15-3,5+7,5)*1=19,0 (t/m)
c. Ap lwe dia ting (2,5 diém) Hinh Ic
Ham phén bd nong (<20m) cach 16p phan cach 5m nén khéng tao dugc vom pha hay>
tinh theo cot ap luc.
Ap lyc theo phuong thang dimg: ¢,"= Tyh

Ap luc theo phuong nam ngang: p,"= q,"tg%(45- ¢/2)

STT 1 2 3
Tén 16p dat Dit san lap Catpha | Céatnau
Bé day 16p dit, h (m) 3 6 20
Trong lugng riéng, y (t/m3) 1,8 2,1 2,3
Hé s6 rong, e 1,8 1,2 0,6
Trong lwong ciia dat day noi, yv= (y-1)/(1+e) (t/m?) 0,29 0,5 0,81
Goc ma sat trong, @° 15 24 35

- Ap lyc dat tai dinh ham:
qy"= 1,8%3+2,1%0,5+0,5*5,5+0,81*6=14 (t/m)
pyI"= qyi"tg%(45- ©/2)=14* tg*(45- 35/2)=3,79 (t/m)



- Ap lyc dat tai diém day ham
0i'= 14+0,81%7,5=20 (t/m)

Py3"= qy3"tg?(45- ©/2)=20,0* tg*(45- 35/2)=5,4 (t/m)

d. Ap lwc hoat tdi p trén mat ddt (1,0 diém) (hinh 1d)

-Bé rong hoat tai tac dung 1én dinh ham:

B=Db0+2 Thi*1g(45- ¢/2)=1+2*[3*tg(45-15/2)+6*tg(45-24/2)+6*tg(45-35/2)

=1+2*[2,3+3,8+3,1]=19,4m

Tai trong phan bd cua hoat tai tac dung 1én dinh hdm theo phuong thang dimng:

gu'= (1%2)/19,4=0,1 (t/m)

a) b)
: p=11,5(t/m)
N ERERERERIL EEEERETIREE!
E [l
o | |!| G=1,88¥m) | .
w N |
o i $ |
T I T =
AL (I
’ p,=19 (t/m)
c) d)
g=14(t/m)
¢=0,1(t/m)
P3,78(tim) e bie b
7 N
: :
£ :
o e
] b
] ]
ps=5,4(t/m) [ Bl
Cau 3: (3 diém)
Cho cau dﬁrp nhip gian don bb tri 2 duong e 4 L -
tau chay c6 chiéu dai tinh toan L= 25m. So do " "
tai trong doan tau metro nhu hinh 2 v6i P=16 S P| |P'|P|] |P P| |PLLP|] |P e
tan. J
Xac dinh:
1. M6 men tiéu chun do hoat tai tai vi tri 105 45 !’ 105 4‘ 45 105
L2 (1,5 diém) 21 241 21 21
2. ]d“lfc ;ét tiéu chuan tai vi tri L/4 (1,5 Hinh 2. So do phan bé tdi trong truc cua
iém

Tra loi:

toa tau metro (don vi:

m)



1. Xay dung duong anh huong Mos  (1,5d)

P P PP PP P P
21 105 21, 45 21 105 21
A L=25m i

'y TR
i = DAH Mg

625 | -

i /% i YY=18,39
Li=]

- Xac dinh tong tung d6 dudng anh hudng véi trudng hop dat tai bat loi nht:
>Yi=18,39 (m)
- Moment tiéu chuin ctiia ddm do hoat tai tai tai vi tri L/2:
M's=P*>Yi=016*18,39= 294,24 (tonf.m)
2. Xay dung duong anh huong Qoz2s  (7,5d)

- Xac dinh tong tung d6 dudng anh hudng véi trudng hop dat tai bat loi nhat:
>Yi=1,817
- Moment tiéu chuén cua dam do hoat tai tai tai vi tri L/2:
Q% 25= P*>Yi=16*1,817= 29,07 (tonf)

Ghi chii: Cdn bé coi thi khéng dwoc gidi thich dé thi.

Chuan diu ra cia hoc phs?m (ve kién thirc) Noi dung kiém tra
[CDR 2.2]: C6 kha nang thiét ké dugc mot bd phan hang Caul

muc thudc tuyén metro hay duong sat

[CPR 3.2]: M6t s6 thuat ngit Tiéng Anh trong linh vuc Cau la
duong metro-duong sét

[CDR 2.1]: C6 kha ning thiét ké dugc tuyén metro hay Cau 1, Cau 2, Cau 3
duong sat

Ngay .... thang 01 nam 2021

Truéng bé mon




