1. Thiét k& cac 1é6p khuén dudng.
1.1. Lénh
- : TKAD
- B :VNRoad\Trdc ngang\Thiét ké cac 1lép khuén dudng

| 3p khuen dusng '

Khai bdo cac Idp khudn dudng

M3 I Tén khudn durdng Hmin kéo dai khudn | KEt cau I Chigu day Mau
khudin trén rign dirang méi 0.00 Ldp 1 ] vellow
Khudin trén nén dudng o (H1) 0.00 Ldp 2 0.15 [ ]vellow
Khudn trén nén dudng i (H2) 0.00 Lap 3 0.30 |:| rellow
Khudn trén nén dudng ol (H3) 0.00 Ldp 4 0.50 |:| rellow

Khuén [ gia cd 0.00 ]

Khudn via hé 0.00 ]

| mowgp | | ochitep

ap khudn tur déng

Tén phin durdng | Khudnmdi | H1 | KC1 | H2 | KC2 | H3 | KC3 | MR trong | MR ngodi | TLtrong | TLngoai | KhuénPC |H Bm |
PHandusng 1 | 1 05 |1 1 |2 2 3 0 o 0
Phi&n dudng 2 0
Ph&n dudng 3 0
Phan dudng 4 0

L& gia cd
Via hé

<I<IRIRIN

[ Buring cii khéng ding durge Tircoc  [Ko+D1 = |

Chiu cao bt vénh min .03 Bén coc [22 v] [

ap khuén thy chon

Ma khudn Maréngtrdi O Taluy trai

[ %6a khudn o Md réng phai 0 Taluy phai

Pick diém

1.2. Pinh nghia md khuén:
- VNRoad cung cédp 6 bd khuén theo ma tu 1 --> 6.
- M&i mét bd khudn gdm

o M& : Pugc chuong trinh 4n dinh tu 1 --> 6.
Khai bao cac lap khudn dudng

Tén khudn dudng Hmin kéo dai khudn | KEt cdu | Chigu day M&u
Khusn 1 (H min) 0.00 Lép 1 T ] el
Khuén 2 (H1) 0.00 Ldp 2 0.15 [ reflom

Khuén 3 (H2) 0.00 ]

Khu@n méi (H3) 0.00 ]

Khudn [& gia o 0.00 ]

Khudin via h& 0.00 ]

| wmotep | | ochitép

o Tén khudn : Ngudi dung cé thé tu dit.



Khai bdo cac Idp khudn dudng

Ma Tén khuén duréng Hmin kéo dai khudn KEt cdu | Chigu day Mau

1 0.00 Ldp 1 [ elow

Z khudn 2 (H1) 0.00 Lép 2 0.15 [ reflom

3 Khuén 3 (H2) 0.00 ]

4 Khuén mdi (H3) 0.00 ]

5 Khudn [ gia c§ 0.00 ]

] Khudn via he 0.00 ]

| wmotep | | chitp |

o Két clu cua khudbn: Khi chon 1 md khudén thi chi cé phédn két
cdu cua khuén dé méi hién ra dé ngudi dung khai bdo.
* Tén 16p két céu.
* Chiéu day cua 1lép két clu.
* DAt mau cho 1loép két célu

Khai bdo cac Idp khudn dudng

Ma I Tén khudn duéng Hmin kéo dai khudn | K&t cdu I Chigu day M&u

N 0.00 pt R T velon

2 Khuén 2 (H1) 0.00 Ldp 2 0.15 [ relowm

3 Khuén 3 (H2) 0.00 ]

4 Khudn mdi (H3) 0.00 ]

5 Khudn [8 gia o 0.00 ]

] khudn via hé 0.00 ]

| wmote | | ochitep

1.3. Ap khuén trén nén dudng mdi:
- Bl: Chon phdn dudng cén 4p khuédn.

ap khudn tur déng
Tén phin duréng | Khuénmdi | H1 | KC1 | H2 | Kc2 | H3 | K3 | MR trong | MR ngodi | TLtrong | TLngodi | KhuénPC | H Bm |
Phan dorong 1 | 1 0.25 4 5 3 1|z 0 o 0 0 [+ o
Phan duong 2 | O 0o 00 o0 0 0 0 0 v o
Phan dudng3 | O 0o o0 o0 0 0 0 0 [ o
PHan dudng 4 | O oo o0 oo 0 0 0 0 [+ o
LE gia cB 5 0o 00 o0 0 0 0 v
Via he & 0o o0 o0 0 0 0 [v

- B2: Click vao & “Khuén m&i” Ung voi phan dudng cédn ap khuén va
chon m& khudén trong danh sé&ch. (Cdc md khuén trong danh sdch da
dugc dinh nghia trong phdn Khai bdo cdc 16p khudén dudng. Khéng
quan tdm dén cdc gid trj trong cdc & bén canh : H1 KC1 ...

H3 KC3).
ap khudn tur déng
Tén phan dudng [Khusnméi | H1 | KC1 | H2 | KC2 | H3 | KE3 | MR trong | MR ngoai | TLirong | TLngodi | KhuénPC [H Bm |
Phan dudng 1 | 1 »f0.25 4 5 |3 1 2 ] ] 0 0 v ]
Phan dutng 2 |1 0 0 0 |0 0 0 0 0 0 0 v |0
Phan durng 3 | 0 0 0 |0 0 0 0 0 0 0 v o
Phan dutng 4 |2 0 0 0 |0 0 0 0 0 0 0 W | o
legacs | 0 0 0 0 0 |0 0 0 0 [v
Via he 0 0 0 |0 0 0 0 0 0 v




- B3: Khai bdo giid tri md rdéng khudén va taluy cua phadn md rong
khudn. (VNRoad cho phép khai bdo mé rdéng tung 1ép két cldu cua mbi
loai khudn)

ap khudn tur déng
Tén phin dung | Khudnméi | H1 | Kc1 | H2 | kcz | H3 | kc3 [MR trong [ MR ngodi | TLtreng | TLngosi | KhusnPC [H om |
Phan duting 1 1 0.25 4 5 3 1 2 Jo0.05,...[0,0.050.1,0.15] 0 v 0
Phandubng2 | © 0 |0 0 0 0 |0 0 0 0 0 v | o
Phanduéng3 | © 0 |0 0 0 0 |0 0 0 0 0 v |0
Phandubng 4 | © 0 |0 0 0 0 |0 0 0 0 0 v |0
L& gia c§ 0 0 |0 0 0 L 0 0 0 v
Via he 6 0 |0 0 0 0 |0 0 0 0 v

o Khai bédo gid tri md rdng khudn bén trong hodc bén ngoai theo
ct phéap :
= Click vao & “MR trong” hodc 6 “MR ngoai”, nhdp céac gia
tri mé réng khudn theo ct phédp nhu sau:
MR 16p két cdu 1, MR 1l6p két clu 2, MR 1lép két céu
3,...

—=—0.00

~— 0.10
—] = 0.15

" H

o Khai bdo gid tri taluy md réng khudn: Nhap gid tri mlu sb
taluy vao 6 “TL trong” hodc “TL ngoai”

ap khudn tur déng
Tén phian duting | Khuén mdi | H1 | KC1 | H2 [ KC2 | H3 | KC3 | MR trong | MR ngodi [TLtrong  TLngodi JKhudnPC |H Bm |
Phan diring 1 1 0.25 4 53 i 2 |0,0.05,...|0,0.05,... 1| 1 [v a
Ph&n dirdng 2 0 ] 00 0 o 0 0 ] 0 v 0
Phn during 3 0 o0 00 0 0 0 0 0 0 [ 0
PhEn dudng 4 0 o 0 0 |0 o o i} i} ] 0 v i}
LE gia cf 0 oo 00 oo o o a v
Via he & oo o0 o0 0 0 o [v
Vi —
[ ap khudn ]
- B4: Chon .




1.4. Ap khuén trong doan cai tao, gia cé trén nén dudng cii:

V&i nhitng doan dudng nadng cdp, cai tao gia cbd trén nén dudng
cli, VNRoad cho phép tu déng 4p tbi da 4 ma khudn trong phéin
dudng cli Gng véi 4 gid tri chiéu cao Hmin,H1, H2, H3 téi da

Bl:

7
0‘0

cua 1lép vat 1liéu bu vénh.

Xac dinh diéu kién &p khuén gia cb theo chiéu cao H tinh tu

midt dudng méi trd xudbng:

o O O O

T 0--> H min Tu déng 4p 1 loai khudn (VD = Khudn 1).
Td H min --> HI1 Tu ddng a4p 1 loai khudn (VD = Khudn 2).
Ta H1 --> H2 Ty déng ap 1 loai khudén (VD = Khudn 3).
Ta H2 --> H3 Ty déng ap 1 loai khuén (VD = Khudn 4).

Khudn 4 —=—

Khudn 3

Mat duong moi

Khuon 2 ————=—=—— Khuon 1—=— Khuén 4 7 ﬁ

Mat duong cu

B2: binh nghia cdc m& khudn

o Khuén 1:
Ma Tén khudn durdng Hmin kéo dai khudn KEt cdu | Chigu day I Mau
Khuén 1 (H min) 0.00 Lép 1 0.05 L lvellow
Khudn 2 (H1) 0.00 Ldp 2 0.15 [ ] ellow
o Khudén 2:

Ma Tén khudn dudng Hrmin kéo dai khudn | £t Chigu da MEL
L Khudn 1 (H min) 0.00 0.05 [ Green
2 0.00 Lép 2 0.15 [ Green
3 FhuGn 3 (H2) 0.00 Lép 3 0.30 [ Green

—
o Khuén 3:

M3 Tén khudn dudng Hmin kéo dai khudn KEt ciu Chigu day Mau
1 Khuén 1 (H min} 0.00 Lép 1 ] Cvan
2 Khudn 2 (H1) 0,00 Lép 2 0.15 I
3 Khuén 3 (HZ) 0.00 Ldp 3 0,30 ] Cvan
4 Khuén mdi (H3) 0.00 Ldp 4 0.45 [ Cyan
5 Khudn [E gia cd 0,00 -

O

Khudén 4:




Ma Tén khudn duding Hrnin kéo dai khudn K&t cdu Chigu day MEu
1 Khudn 1 (H min) 0.00 Lap 1 Blue
2 Khudn 2 (H1) 0.00 Lép 2 0,15 I cl:
3 Khudn 3 (H2) 0.00 Lép 3 0.30 I cl:

4 khudn mdi (H3) 0.00 Lép 4 0,45 | S
5 Khuén [& gia cd 0.00 Ldp 5 0.60 g Blue

- B3: Khai bdo va gan cac diéu kién 4p khuén cho céc phédn dudng
trong khodng tu Hmin --> H1, tu Hl1 --> H2, tu H2 --> H3:

ap khuén tur déng
Tén phan dudng | Khudn mdi | Hi KC3 MR trong | MR ngoai | TLtrong | TLngoai | KhugnPC |H Bm |
Phn dudng 1 : 3 A El v|| 0 0 0 0 [v 0
aoeng 8 8 8 o) o) 8 8 0 1] 1] 1] F 1]
Phén duing3 | 0 oo o0 oo 0 0 0 0 v 0
Phan dirdng 4 0 o o oo o o 0 i i o Ir2 o
L& gia cd 5 oo oo oo 0 0 0 [v
Via hi 6 0o 0 o0 0o 0 0 0 0 v
[F Busing ofi khéing ding durge Tircoe  [kn+D1 - [ mewp | | Chon TN |
Chigu cao bi vérh min 89 Dén coc |22 ») [ ehiwn | | 4p khudn |

Chigu cao bl wvénh min -~ .89

o Nhap chiéu cao bu vénh téi thiéu
o0 Chon locai m& khudén mdéi: Click vao 6 khudn mdéi va chon méa
khuén tuong Ung.

-
H]lla 1Bl 1312 B 145 .|_|

Tén phan duréng
Phan dudng 1

o Nhép gid tri H1 trong & “H1” wva chon loai khudén tuong ung

~

véi chiéu cao H1 trong danh sach & & “KC1”.

Tén phan duwdna | khudn mdi ‘ H2
Phan during 1 Bd 151 B 1312 B 145 E|_|

o Nhép giad tri H2 trong & “H2” wva chon loai khudn tuong ung

~

v&i chiéu cao H1 trong danh sach & & “KC2”.

Tén phin duéng | Khun mdi | H1 H3
Prandring 1 IR~ [EECIEd - B0 RN - PR E - | |

o Nhép gid tri H3 trong & “H2” wva chon loai khudn tuong ung
véi chiéu cao H1 trong danh sach & & “KC3”.

- B4: Chon [ 0 huon ]




- Khuoén 4 —= Khuén3 m——Khutn 2 ——==—Khuon 1 —=—= Khuén 4 =
\
//// RPN 1 —
Bu vénh khuon 1
khuon 2

1.5. Ap khuén tuy chon:
- Bl: Chon mé& khudén trong danh sach “M& khudén” hodc Click vao tén
khuén trong danh sach m& khudn.

ap khudn tiy chon
Ma khudn Moréngtrdi O Taluy trai 0

Pick digm |

[] ¥8a khudin cii M réng phai 0 Taluyphai 0

- B2: Khai bdo gid tri m& roéng khudn (gibng nhu cic budc trén) va
taluy mé& réng khudn.

ap khuén thy chon
M3 khudn Margng trd 0 Taluy tréi 0
R L Pick digm
[] %62 khuéin cii M réng phai 0 Taluyphai O
- B3: Chon
[ Pick diém
- B4: Chon :

o Dong command nhdc “Piém dau” --> Click vao diém bt dau é&p
khubén.

o Dong command nhdc “Piém cubi” --> Click vao diém két thuc
khudn --> Chuong trinh sé& 4p khuén vao vi tri gitta diém dau
va diém cudbi.

1.6. Ap khuén 1é gia cé:
- Bl: binh nghia m& khudn
Khai bdo cic ldp khuén durdng
M3 Tén khubn dung Hmin kéo dai khuén KEt cau Chiguday | Mau
1 Khudn 1 (H min) 0.00 0.10 B Hagenta
2 Khun 2 (H1) 0.00 Ldp 2 0.50 I i agenta
3 khuén 3 (H2) 0.00 ]
4 Khuén méi (H3) 0.00 ]
5 Khudin [& gia o 0.00 ]
[3 Khuan via he 0.00 ]
- B2: Gan ma& khudén : Chon “Lé& gia cb” trong cét “Tén phan dudng” va

chon m& khudén trong cét “Khudén mdéi tuong UGng” tu danh séach.




ap khudn tur déng
Tén phan dudng [khuénmdi  H1 | KC1 | H2 | KC2 | H3 | KC3 | MR trong | MR ngodi | TLtrong | TLngodi | KhudnPC |H Bm |
Ph&n duding 1 4 118 1 131 2 1,45 3 i} i} 0 0 v 0
Ph&n durding 2 0 ] 00 00 0 0 0 0 v 0
Phn duding 3 o oo 00 00 o o o 0 [+ 0
Ph&n dudng 4 i} o 0 0 |0 o o i} i} 0 0 v 0
LE gia cf 5 u o0 00 00 0 0 0 v
Via he i o o 00 0 o o o 0 [w
2
3 . -
7] Buing cfi khad 4 Tircoc  [ko+4D1 > | mawp | | Chon TN ]
Chigu cao bi vénl|5 Bén coc (22 »| [ ehiw | | 4p khusn |
[ ap khudn ]
- B3: Chon .
1.7. Ap khuén via he:
- Bl: Pinh nghia m& khudn :
Khai bao cac Idp khudn dudng
M3 Tén khuén dudng Hmin kéao dai khudn K&t cBu | Chigu day M&u
1 Khuén 1 {H min) 0,00 Lép 1 I Color 180
2 Khuén 2 (H1) 0,00 Ldp 2 0,10 I Color 180
3 Khudin 3 (H2) 0.00 =1
4 Khudn mdi (H3) 0.00 ]
5 Khudn [& gia o 0.00 ]
[ 0.00 O

- B2: G&n ma& khuén : Chon “Wia hé” trong cét “Tén phan dudng” va
chon m& khuén trong cét “Khudén mdéi tuong Ung” tu danh sach.

ap khudn tur déng
Tén phian durbing | Khudnméi | H1 | KC1 | M2 | KC2 | H3 | KC3 | MR trong | MR ngoai | TLtrong | TLngoi | KhusnPC |H Bm |
PHandutng1 | 4 118 |1 1312 1453 0 0 0 0 [ 0
Phandutng2 | O o |0 oo o |0 0 0 0 0 [v 0
Phanduing3 | O o |0 0o o |0 0 0 0 0 [ 0
Phandutng4 | O 0|0 0o o |0 0 o o 0 [ 0
LE gia c& 5 o |0 oo o |0 0 0 0 [v
Via he &l l:] 00 oo 00 o 0 0 v
1
7] Buréng cii khf 2 Tircoc [Ko+4D1 - [ mewe | | Chon TH ]
4 .
Chigu cao bis vénf s Bén coc 22 »| [ eniw | | 4p khuén ]
& |
[ ap khudn ]
- B3: Chon .

1.8. Ap khuén dai phén céach:
- Bl: Nhap gid tri chiéu day khuén trong cét “H Pm” ung véi mbi

phé&n dudng:



ap khudn tur déng
Tén phin dung | Khudnmdi | H1 | KC1 | H2 | KC2 | H3 | KC3 | MR trong | MR ngodi | TLtrang | TLngodi | KhuanPC [H &m
Phanduing1 4 1181 1312 145 3 0 0 0 0 v
PhEndutng2 | 0 0 |0 o |0 o0 0 0 0 0 v | .15
Phanduing3 | 0 o0 o |0 o0 0 0 0 ] v 1
PhEndudng4 | 0 o0 oo o0 0 0 0 0 v 0
LE gia c& 5 o |0 0|0 oo 0 0 0 v
Via he & o |0 o |0 o0 0 0 0 v
[ ap khudn ]
- B2: Chon .
1.9. Tién ich khuén:
1.9.1. Ap khuén cho tung doan coc:
- Khai bédo m& khudén va cac giad tri ap khudn.
. e (w1 5
- Chon coc bat dau trong danh séach .
&N coc [22 vl

- Chon coc két thuc trong danh sach .

[

ap khudn ]

- Chon

1.9.2. Ap khudén cho tung tric ngang:
- Khai bdo m& khudén va céc giad tri &p khudn.

Chon T ]

- Chon

--> Click vao dudng tu nhién cua tréc

ngang can &p khudn.

1.9.3. Ty déng cdp nhat lai chiéu day cac 16p két ciu cia mdéi ma

khuén:

- V&i VNRoad, sau khi da &p khuén néu cdn thay dbi lai chiéu day
cia cac l1l6p két cédu thao téc nhu sau:
o Chon m& khudén can thay dbi va cdp nhat lai gid tri chiéu
day, mau sdc cua cac 1lop két clu.
o Click phai chudt trén tén khudbn cdn thay dbéi --> Chon

Cap nhat xudng ban v&

Khai bao cac ldp khudn durdng

M | Tén khudin dudng Hminkéodaikhuén | [ Kketciu | chituday Mau
i 1 = a— = = g1 [ relow
2 Khudn 2 (H1) CAnabitzuing banot g 2 0.15 |:|Yellow
3 Khuan 3 (H2) 0.00 ]

4 Khuén mdi (H3) 0.00 ]
5 Khuén & gia cf 0.00 ]
6 Khudn via hé 0.00 ]

|




1.9.4. Luu mi khudén va ciu hinh ap khuén thanh file:

- DPé& thudn tién trong viéc dinh nghia m& khuén dudng va cac diéu
kién &p khudn, VNRoad cho phép ghi lai cic clu hinh d6 thanh tung
file d& gidm boét thodi gian trong quéd trinh thiét k& céc céng
trinh gibdng nhau.

Ghté A . . . A N ~ ~ 7 A > ~
- Chon dé ghi lai file cau hinh M& Khudén c6 phén md rdng
la *.k.

M3 t& . 2 N ~ A
- Chon dé mé lai cdu hinh Ma Khudn.

Khai bdo cac Idp khudn dudng

Ma I Tén khudn duréng Hmin kéo dai khudn | KEt cau Chigu day | Mau

T 005 []velw

2 Khuén 2 (H1) 0.00 Lép2 0.15 [ ] ellow

3 Khuén 3 {H2) 0.00 ]

4 Khuén méi (H3) 0.00 ] 1

5 Khudn [& gia of 0.00 ]

& Khudin via h& 0.00 ]

| Moo | [ cniteo

Ghté 2 N . . A N £ ~ P X 5 ~
- Chon dé ghi lai file cau hinh Ap Khudén cé phan mé rdng

la *.ak.

M té P p
- Chon dé m& lai clu hinh Ap Khudn.

ap khuén tur déng
Tén phian dubing | Khudnmdi | H1 | KC1 | H2 | KC2 | H3 | KC3 | MR trong | MR ngodi | Tltrong | TLngodi | KhuanPC |H &m
Phin dudng 1 4 118 1 1312 145 3 0 0 0 0 [v
Phénduing2 | 0 o0 oo o0 0 0 0 a [v | .15
Phin duréng 3 0 D0 o0 o0 0 0 0 0 [+ A
Phén duing4 | 0 o0 oo o0 0 0 0 o [v 0
LE gig o8 5 00 o0 o0 0 o o [w
Via he 6 00 a0 oo 0 o o v
[7] Buréng cii khéng ding duge Tircoc  [Ko4D1 [ Chon TN |
Chigu cao bl vénh min -~ .89 Bén coc [22 [ ap khudn ]

1.9.5. Ty dong kéo dai 1ép két clu khudn cudi khi dién tich bu vénh
con it.
- Nhép gid tri Chiéu cao Hmin dé kéo dai 16p két clu cubi cua khudn
cdn thay dbi:

Khai bdo cac Idp khudn dudng
M3 Tén khudn dudng | Hmin kéo dai khudn KEt cau I Chiéu day Mau
1 Khudn 1 (H min) 0.00 Ldp 1 0.05 [ cyan
z Khudn 2 (H1) 0,00 Ldp 2 0.15 [ Cyan
3 Khuén 3 (H2) Ldp 3 0.30 [ cyan
4 khuén méi (H3) 0.00 l Lép 4 [ Cyan
5 Khudn [E gia cf 0.00 ]
6 Khudn via hé 0.00 ]




= Khubtn 3 ——=—

Lé&p két chu

cubi - khudn 3

[ 4p khudn |

- Chon

4 Khuén 3 —=—

—

— ]

—

Lép két cau
cudi - khudn 3

Buvénh 0.36

(H min kéo dai khudn)

khuon 3 g '

4 Khuén 3 L

—

—

_

(H min kéo dai khudn)




1.10. Ap khuén Taluy
1.10.1. Lénh
- @ : KTL
- B :VNRoad\Trdc ngang\Tao khuén Taluy

@ ap khuon talu I 6.3
Mai d3p

i@ Ap song song () &p déc lap

Chigu day khudn .5
Khudnranhco  [] T8 hatch

Khudn Taluy Khudn ca
Mai dao
Chigu day khudn 2
[ khuén ranh co Td hatch

[ khuén taluy [ khuén co
Khudn ranh

Tea

Bén:gc[zz v]E oK |

1.10.2. Taluy mai dip
- VNRoad cho phép ngudi dung tao khuén taluy madi ddp theo 2 phuong
phép
o Khuén Taluy song song vdi mai Taluy:

@zpsongsong (O dpdaclap
Chigu day khudn .5
Khudn ranh co TG hatch
Khudn Taluy Khudn ca

Taluy mai dap

Khudn Taluy méi dép

Ty ddng 6 Hatch




"= Chi tao khudén méi taluy:

Mai d3p
i@ &p song song
Chigu day khudn

[] khuén rénh co

.5

() p dac lap

[ T8 hatch
[ khuén co

= Chi tao khudén co taluy:

Mai dap

(@ &p song song

() &p déc lap

Chigu day khudn .5

[|khudnradnh oo [] T8 hatch

[CIkhuén Taluy  [¥]xhuén cg:

= Chi tao khudén rédnh co taluy:
ENE

Mai dap e
(@) &p song song (7 &p déc 13p
Chiéu day khuén .5

khudnrinh ca  [C] Té hatch

= Tao khudén taluy va tdé Hatch




Mai dap
@ ap song song (") ap dbc 13p
Chiéu day khudn .4
khuén rénh co Té hatch
Khuén Taluy Khuén co

o Khuén Taluy dbéc lap vdi mai Taluy:

Mai d3p

(77 &p song song

DeltaX .5 Delta¥ .5
B0 dic mai e

ﬂ - 05 iDeIta X)

0.5 (Delta Y)

1.10.3. Taluy mai dao.



