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Gi4o trinh "Cong trinh dudng sat" tap 1 "Tuyén duong sat, két cdu ting trén

duong sat va nén duong sat" nham phuc vu sinh vién cac nganh duong 6t6, cau ham,



kinh té xdy dung, khai thic van tai sit va cic nganh khac lién quan dén giao thong
van tai.

Trong cudn sach gidi thidu cac van dé co lién quan t6i tinh sitc kéo dau may,
nguyén tac thiét ké binh dd va tric doc myén duong sat, khai niém vach tuyén,
phuong phép so sanh kinh té ky thuat cac phuwong an, céu tao cac bo phan két ciu
tang trén dudng sat, thiét ké dudng ray, duong giao cit trong ga, khai niém duong sit
khong mdi nbi va nén duong sit.

Dé phuc vu cho sinh vién cac 16p khong chuyén nganh duong sat, khi bién soan
céc tac gia dd ¢ ging bam sat ndi dung ddi méi ciia chuong trinh moén hoc dé phu
hop tinh hinh thyuc té.

Séch tai ban lan ndy c6 bo xung mét sd ndi dung cho phu hop véi chuong trinh
dao tao va mot sd quy dinh vé cac tiéu chudn méi clia nganh dudng sat. Sau cac phan
ly thuyét c6 dwa nhitng vi du cu thé dé ban doc d& hiéu.

Nbi dung gido trinh va cac chuong muc di dugc tap thé cac thay gido BO mon
Puong st Truong DH Giao thong van tai gop .

Trong qua trinh bién soan c6 su phan cong sau:

TS. Lé Hai Ha viét phan 1: phan tuyén duong sit gdm cac chuong 1, 2, 3, 4, 5.

ThS. Bui Thi Tri viét phan 2: chwong 1, 2, 3, 5.

PGS-TS. Nguyén Thanh Tung viét phin 2 chuong 4.

Gio trinh "Cong trinh dudng sat" tap 2 s& trinh bay nhimng phan sau:

Phan 1: Thi cong duong sit
Phan 2: K¥ thuat sira chita dudng sat

Trong qua trinh bién soan, chic chin khong tranh khoi nhiing sai sot, chung toi
mong nhan dugc nhitng ¥ kién dong gop cta ban doc dé 1an xuat ban sau dugc hoan
thién hon.

Ha Noi, thang 6-2002
Céc tac gia
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PHAN 1
TUYEN DUONG SAT

CHUONG 1. TINH SUC KEO PAU MAY

1.1. KHAI NIEM CHUNG.

1.1.1. Muc dich tinh sirc kéo diu may khi thiét ké dwong sat.

Khi thiét ké duong méi ciing nhu cai tao duong cii viée tinh sitc kéo cho phép
xac dinh dugc trong lugng doan tau, dic tinh va ché d6 chuyén dong cua tau (mo
may, dong may, dong va ham), van toc chay tau va thoi gian chay tau, tiéu hao nhién
liéu dau ma dut néu 1a dau may diézen, tiéu hao than nudc néu 1a dau may hoi nudc,
tiéu hao nang luong dién néu 1a dau may dién. Theo nhitng sb liéu nay xac dinh dugc
chi phi khai thac cua duong trong tuwong lai, do d6 cho phép danh gia va so sanh cac
phuong an tuyén thiét ké.

1.1.2. M6 hinh tinh cia doan tau va cac luc tac dung 1€n né.

1. Céc gid thiét.

Khi tau chuyén dong trén dudng ta xem doan tau nhu chit diém chuyén dong
dudi tac dung cta cac luc dat tai trong tam.

Khi tau chuyén dong tién dan (& moi thoi diém van tdc bang nhau vé dai lwong
va chidu) ta khong xét dén noi luc vi ndi luc khong gdy ra chuyén dong ma chi xét
dén ngoai luc gay ra chuyén dong cua doan tau.

2. Cac ngoai lyc.

a. Luc kéo F (N, KN) do diu may sinh ra va do nguoi 1ai may ting giam hodc
dong may.

b. Luc can chuyén dong W (N, KN) phu thudc vao loai doan tau, tbc d6 chuyén
dong, do dbec va vi tri duong cong ma tau chay trén do. Luc can chuyén dong XUAt
hién vi nhitng nguyén nhan khach quan vi vy ngudi 1ai may khong diéu chinh dugc.

c. Luc ham doan tau B (N, KN) 1a luc tao ra do con nguoi thong qua bd phan
ham dé can chuyén dong cua doan tau nhim giam hodc giit nguyén véan tdc khi
xudng déc, khi vao ga hodc cho tau dimg lai néu can thiét.

Phuy thudc véao cach diéu khién chay tau ciia nguoi 1ai may ma c6 thé phéan ra cac
ché do chay tau sau:

- Ché d6 kéo: dong co ciia ddu may mé may.

- Ché d6 chay da: dong co ciia diu may dong may nhung khong st dung ham va

doan tau chuyén dong dudi tac dung cta thanh phan trong luc hodc lyc quan tinh.



- Ché d6 ham: dong co cua dau may déng may, hé thong ham lam viéc.
d. Quy tac dau.
C6 thé dung quy tic dau nhu sau:

Chiéu chuyén dong

i

F>0
W<0

WwW>0
B>0

Hinh 1-1. Quy tic ddu cua F, W, B

Luc kéo bao gid ciing tac dung theo chiéu chuyén dong 1ay dau dwong F > 0.
Lyc ham bao gio ciing tac dung nguoc chiéu chuyén dong ldy diu dwong B > 0. Luc
can c¢6 ddu duong W > 0 khi nguoc chiéu chuyén dong, c6 dau am W < 0 khi cing
chiéu chuyén dong.

Ciing ton tai quy tic dau khac d6 1 nhitng luc cing chiéu chuyén dong mang
diu dwong va nguoc chiéu chuyén dong mang diu am. Theo quy tic nay luc kéo
mang déu duong, lyc him mang diu 4m, lyc can ciing mang déu am trir trudng hop
luc can do déc khi tau chuyén dong xudng déc mang déu duwong tire 1a kich thich
chuyén dong va khi 1én déc mang dau am.

e. Luc toan phﬁn va luc don vi.

Trong tinh toan stc kéo dau may ngudi ta dua ra khai niém lyc toan phan va luc
don vi.

Nhiing luc tinh toan cho ca doan tau, cho dau may, cho mdt toa xe hodac mét
nhom toa xe dugc goi 1a lyc toan phﬁn. Cac lyc nay dugc ky hiéu chir in hoa F, W, B
va don vi do 1a Niu ton (N).

Nhiing Iyc tinh cho mét don vi trong luc cua doan tau, cua dau may, cua toa xe
duoc goi 1a lyc don vi. Trong lyc ctia doan tau, clia dau may, cua toa xe tdt nhat dung
don vi KN véi diéu kién 1a khoi lugng cua chung dung don vi tan. Cac luc don vi

nay duoc ky hi€u chit thuong f, w, b.

F
=——— (NKN 1-1
/ P+ 02 (N/KN) (1-1)
w
=——— (N/KN 1-2
VS Pr o) (N/KN) (1-2)

10



B
(P+0)g
O day: P - khéi lugng dau may (tan)

(N/KN) (1-3)

Q - khdi luong doan toa xe (tin)
g - gia tbc trong truong, g = 9,81 m/s
Vi du: luc kéo toan phﬁn c6 tri s6 385500 N tac dung vao doan tau co6 trong luc
(P+Q).g = 65000 KN thi lyc kéo don vi la
f=385500/65000 = 5,93 N/KN
Tuy theo tuong quan giira tri s6 luc kéo, luc can don vi ma tau c6 nhitng chuyén

dong khac nhau: nhanh dan, cham déan va déu.

1.2. LUC CAN CHUYEN PONG.
1.2.1. Thanh phan ciia lyc can.
Khi chuyén dong doan tau chiu lyc can do nhiéu yéu t6 khac nhau. Bé dé dang
tinh dén cac yéu td ndy ngudi ta chia luc can chuyén dong thanh hai phan:
a. Luc can co ban Wy, wo: 1a luc can tit nhién khi tau chay trén duong thang,
bang va rong thoang voi van tde nhit dinh.
b. Luc can phu: xuat hién chi khi doan tau qua déc Wi, w; hodc qua duong cong
W, w; hodc khi khéi dong Wi, wis. Ngoai ra can tinh dén mét s luc can phu khac
nhu khi ¢6 gi6 to, khi tau chay trong ham...
Tong s6 dai s6 cua luc can co ban va lyc can phu goi 1 lyc can chung ciia doan
tau:
W=W,+W;i+W, (N) (1-4)
W =Wo + Wi + w; (N/KN) (1-5)
Nhu vy luc can co ban ludn ludn xay ra khi tau chuyén dong con lyc can phy
o thé ¢co tuy theo diéu kién chuyén dong va dac tinh cua tric doc va binh dd trén
doan duong da cho.

Luc can chung don vi cua dau may

w'=wo' +wi'+w/ (N/KN) (1-6)
Luc can chung don vi cuia toa xe

w"'=wo"+w" +w" (N/KN) (1-7)
Lyc can chung toan phan cta doan tau

W=w'P.g+w".Q.g (N) (1-8)

Hay W=(wo' +w'+w").Pg+wo"+w"+w").Qg (N)
1.2.2. Lwc can co ban.

11



1. Pinh nghia.

Luc can co ban 1a lyc can khi tau chay trén duong thiang, bang va rong thoang
dudi cac diéu kién sau: van toc tau chay Vtau> 10 km/h; van tde gi6 Vgio < 10 m/s
va nhiét do khong khi méi truong t* > -25°C (v6i cac nudce Lién X6 cii va mot sb
nudce khac); van toc chay tau Vtau > 10 km/h; t° > -10°C; Vgio < 5 m/s (v6i Trung
Québc).

2. Cac yéu 16 tao nén luc can co ban.

Luc can co ban phat sinh khi c6 ma sat gifta cac by phan cua tau, gitta tau va
duong, gita tau va moi truong khong khi. Khi tau chay trén doan thang va bang luc
can co ban phat sinh do cac nguyén nhan chinh sau:

a. Luc can do ma sat gilia c6 truc va 6 bi: 1a thanh phﬁn 16n cua luc can co ban,
lyc can nay ti 1€ thuén véi hé s6 ma sat trong b bi, véi tai trong truc, voi dudong kinh
truc va ti 1¢ nghich véi dudong kinh banh xe.

b. Luc can do ma sat lan giita banh xe va ray: luc can nay xuat hién do vanh
banh ép trén ray va do ray bi vong xudng nén tau chuyén dong luon song lam ton
that nang luong.

c. Luc can do ma sat trugt gitta dai banh va ray: khi banh xe lan trén ray thi phat
sinh hién tugng truot. Hai banh vua quay vura trugt la do vanh banh xe co cAu tao
hinh c¢én, do d6i banh ldp khong dung, do sy chin dong ctia may, do sy tiép xuc cta
dai banh v6i ray khong phai 13 mot diém ma 1a mot dai va trén dai d6 cac ban kinh
khac nhau.

d. Tén that dong ning do chan dong va va cham giita banh xe va ray & mdi ndi
ray, boi vi mdi sy va dap déu 1am cho mot phan dong ning bién thanh "cong co gisi"
xung kich nén tdc do giam dan.

e. Luc can khong khi: mot vat thé chuyén dong déu lam khong khi xung quanh
chuyén dong. Tdc dd cua cac bd phan khoéng khi khac nhau tuy theo vi tri ctia vat
chuyén dong. Khong khi chinh dién bi nén, phia sau sinh ra chan khong, ap lyc phia
trudc 16n hon phia sau va sy chénh 1éch ap luc d6 tao ra lyc can.

1.2.3. Cong thirc thwe nghi€ém tinh lwe cin don vi cia toa xe.

Luc can don vi co ban cuia toa xe duoc xac dinh bﬁng thuc nghiém va chu yéu
phu thudc vao vén tdc chay tau V (km/h), tai trong truc ciia toa xe qo (tAn/truc), loai
toa xe.

1. Cong thikc thuc nghiém tinh luc can don vi co ban cho mot toa xe.

a. P6i véi toa hang:

Cong thirc téng quat
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wo" =a+(b+ —)v (N/KN) - toa hang hai truc Lién X6 (1-9)

9,
wo' =a+t i(b + cv + dv?) (N/KN) - toa hang 4, 6, 8 truc LX(1-10)
9,
20 +v . B
wo' = ——— (N/KN) - toa hang 2, 4 truc trung Quoc(1-11)
9 + O’chahi

trong d6 a, b, c,d-hé sb thuc nghiém

Biéu 1-1. Hé s6 thuc nghiém a, b, c, d toa hang

Loai toa a b c d
Toa 2 truc 1,4 0,02 0,25
Toa 4 truc 0,7 3 0,1 0,0025
Toa 6 truc 0,7 8 0,1 0,0025
Toa 8 truc 0,7 6 0,038 0,0021
qo = Deavi. (tan/truc)

eabi - khoi luong hang va bi; qeabi = Bqu + qui (tén)
qi - khdi lwgng tinh toan cua toa xe (tan)
Qi - khoi luong bi (toa rong) (tan)
B - hé s6 chat hang tuy theo loai hang va loai toa xe
n-sod truc cua mot toa xe
Luc can don vi co ban cua toa xe hang 4 truc trén duong khd 1000 mm & nuée
ta dugc tinh theo cac cong thirc sau:
Vi toa didc chay bang 6 trugt

wo = 1,0 + 0,04V +0,00032V> (N/KN) (1-12)
Véi toa rong chay bang 6 trugt

wo = 1,2+0,02V +0,0017V> (N/KN) (1-13)
Véi toa didc chay bang 6 lan

wo = 0,7 + 0,04V +0,0032V> (N/KN) (1-14)
Véi toa rong chay bang 6 lan

wo = 0,9 + 0,02V +0,0017V> (N/KN) (1-15)

Luc can don vi co ban cua toa xe khach va toa xe hang 4 truc trén duong kho
1435 mm ¢ nudc ta dugc tinh theo cac cong thic sau:
Vi toa xe khach hodc hang chay bang 6 truot

2
wo =2+ (0,007 + m)1VTo (N/KN) (1-16)
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Vi toa xe khach hodc hang chay bang 6 lan
80 y?
+ (0,007 + m)— (N/KN 1-17
g ( ) 100 ( ) (1-17)
Trong do m la h¢ s6 bé mit dugc quy dinh nhu sau:
m = 0,033 - d6i vdi toa xe khach 4 truc

m = 0,05 - ddi voi toa xe hang dac

wo =2,2 -

m = 0,033 - ddi vdi toa xe hang rdng
b. Déi v6i toa khach.
Cong thirc tong quat
wo" =a+ bv + cv? (N/KN) (1-18)
trong d6 a, b, c - hé sb thuc nghiém
Biéu 1-2. Hé s6 thuc nghiém toa khach

Loai toa a b c
Toa khach Lién X6 1,4 0,012 0,0003
Toa khach An Do 2,46 0,026 0,00029
Véi toa khach Trung Qudc wo" = 1,49 + 20 +0,00032v* (N/KN) (1-19)
v

Vi du: Tinh lyc can toan phan cua doan toa xe hang 4 truc Lién X6 c6 khdi
lwong 5600 tan tai thoi diém V = 60 km/h biét khdi lwong bi cua toa 4 tryc 14 22 tin,

khéi lugng tinh toan cua toa 4 truc la 62,5 tan va B=0,9.

Giai:
Qeabi = 22 + 0,9.62,5 = 78,25 tin
Qo= 7825 _ 19,56 tan/truc
2
W' = 0.7 + 3,0+0,1.60 +0,0025.60° _ 152 (N/KN)

19,56
Wo" =wo".Q.g=1,52.5600.9,81 = 73502 (N)
2. Cong thuee tinh luc can binh quan cua doan toa xe.

Trong thuc té doan tau duogc hinh thanh tir nhiéu loai toa xe, lic do:

Wo'" = wo"2)Q2.2 + Wo'" 4)Qa.g + Wo"(6Qs.g  (N) (1-20)
Wo" _ 7o _ &WOH(Z) + %WO"G) + %WO"(é) (N/KN)

Qg O 0 0
Wo'" = 02.Wo" () + 0. W' ) + 06 Wo" () = D, Wy " (N/KN) (1-

i=1

21)
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Trong do:
wW"02), W"o), W"o6) - luc can don vi co ban cua ting loai toa (N/KN)
Q2, Qa, Qs - khdi lugng cac nhom toa trong doan tau (tan)
0, O4, O - ty 1€ tinh theo khdi lugng cua tung loai toa so véi khdi lugong
doan tau
Mit khac néu biét ty 1¢ tinh theo s lugng cua timg loai toa y;, sO toa trong doan
tau m va khdi luong ciia timg toa q; (ké ca hang va bi) ta c6:

my,q, _ 724,

oy = = (1-22)
M(Y2q, Y7495 Y V6q6)  Vada T Va4 T 7646

Oy = m}/4q4 — 74Q4 (1_23)
M(Y,q, Y7495t V6q6)  Vada T Va4 T 7646

a6: myé‘]() — }/6616 (1_24)
m(Yyq, ¥ 7494 tV6d6)  Vady 7444 T 7646

hayla o= 29 (1-25)

D 7.4,
i=1

Dé kiém tra tinh toan can st dung cong thirc Zai =1

i=1

1.2.4. Lwe can don vi co ban ciia ddu may.

Dbi voi ddu may khi dong va khi mé méy co luc can co ban khac nhau. Khi
dong may lyc can co ban 16n hon khi m¢ may (khi dong may phai tinh thém luc can
phu do ma sat & cac bd phan chuyén dong va truyén dong ciia dau may sinh ra), tau
chay dong may dudi tac dung cua trong luc hoéc luc quan tinh.

Wod = W'o + AW'oa (N/KN) (1-26)

Khi tau chay mé méy va dong may luc can don vi co ban c¢6 dang tong quat nhu

sau:
w'o=a; + bV + ¢, V2 (N/KN)
Woa = a3 + bV + V2 (N/KN)

trong d6 ay, by, ¢y, a;, by, ¢, - cac hé sb thuc nghiém

1. Khi tau chay mo may.

Dau may tau khach w'o=1,9+ 0,01V +0,0005V* (N/KN) (1-27)

DPau méy tau hang wlo=2,2+0,01V + 0,0003V* (N/KN) (1-28)

Dau may loai mai w'o = 1,2+ 0,025V + 0,00016V> (N/KN)  (1-29)

2. Khi tau chay dong may.
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33)

Doi véi dau may hoi nude loai mai:

w'oa = 3,0 + 0,002V + 0,0009V> (N/KN) (1-30)
Déi voi dau may diézen loai méi:
W'oa = 2,4 + 0,011V +0,00035V>  (N/KN) (1-31)

1.2.5. Lwc can don vi co ban binh quan cia doan tau.
Khi tau mé may
W, w'.P+w" .0
Wo = =
(P+0)g P+Q
Khi tau dong may

= W'061 + W"()62 (N/KN) (1-32)

_ W, :w'Od.PJrW"O.Q
(P+0)g P+Q

Wod = W'()d61 + W"062 (N/KN) (1—

Trong d6 01, 6, - ti 1€ vé khdi luong cia dau may va toa xe so véi khéi lugng
doan tau
Trong dai da s6 truong hop 8; << 8, vi vay khi tinh toan gan dung 1ay wo ~ w"g

Vi du: Tinh luc can don vi co ban binh quan cua tau hang truong hop mé may

va dong may khi V = 60 km/h. Poan tau bao gom 30% sb toa 2 truc va khi lugng

mdi toa (ca hang va bi) 1a 30 tan, 40% s6 toa 4 truc va khéi lugng mdi toa (ca hang

va bi) 1a 80 tin, 30% sb toa 6 truc va khdi lugng mdi toa (ca hang va bi) 1a 126 tan.

Khéi lwong doan toa xe 3000 tan duoc kéo boi 2 dau may TE10 co téng khdi luong

14 258 tan, toa xe Lién Xo.

Giai:
Luc can don vi co ban cua ddu may khi mé may
wi= 2,2+0,01V+ 0,0003V= 22 + 0,01.60 + 0,0003.60> =

3,88(N/KN)

16

Luc can don vi co ban cta dau may khi dong may
Woa= 2,4 + 0,011V + 0,00035V> = 2,4 + 0,011.60 + 0,00035.60°

=4,32 (N/KN)

Luc can don vi co ban cua toa 2 truc

w"o2) = 1,4+(0,02+ 0.25 )V =1,4+(0,02+ 0,25 ).60=3,6 (N/KN)

9 30/2
Luc can don vi co ban cua toa 4 truc
" 3,0+ 0,1V +0,0025/ 2 3,0+ 0,1.60 + 0,0025.60°
Woo4)™ 0,7 + = 0,7 +
9 80/4

=1,6(N/KN)



Luc can don vi co ban cua toa 6 truc

" 8+0,1V +0,0025/ 8+0,1.60 +0,0025.60*

w0~ 0,7 + =07+
qo 126/6
=1,65 (N/KN)
Ta c6 ty 1€ theo khéi lugng cia cac loai toa xe

o = V24, _ 0,3.30 _

’ Vsqs + 744, +76q4s 0,3.30+0,4.80+0,3.126 ’
o = N _ 0,4.80 _

) Vsds + 744, +76q4s 0,3.30+0,4.80+0,3.126 ’
o = Vs 0,3.126 0.48

Vol +Vaqs 74 - 0,3.30+0,4.80+0,3.126 -

Kiém tra oy = 0,11 +0,41 + 0,48 = 1

Luc can don vi co ban binh quan ctia doan toa xe

w'o= W'yt oWt asW'oe= 0,11.3,6+0,41.1,6+0,48.1,65=1,85

(N/KN)

Luc can don vi co ban binh quan cta tau hang khi m¢ may
w,P+w', QO 3,88.258+1,85.3000

P+Q  258+3000

Luc can don vi co ban binh quan cua tau hang khi dong may
wo, P+w" O  432.258+1,85.3000

wo = =2,01 (N/KN)

Wod = =2,05 (N/KN)
P+Q 258 +3000

1.2.6. Luc can phu.

1. Lwc can do do déc Wi, w.

h
Wi (P+Q)g m
o
L (km)

Hinh 1-2. Luc can do do déc W;
Khi tau chay trén ddc thi phat sinh mot luc song song vdi duong, chidu cua luc
nay hoic tring véi chiéu chuyén dong (xudéng dbc) hoic nguoc chiéu chuyén dong
(1én ddc).
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Wi =1000(P+Q)g.sina (N) (1-34)

Vi a nhé (tham chi véi dbc 15%o thi o = 0°51') nén c6 thé coi sina = tgo

h i . .
ma tgo. = — = —— do h tinh bang (m) va L tinh bang (km
8= T =100 g (m) g (km)

i
Khi d6 W; = 1000(P+Q)g —— = (P+Q)gi
1do ( Q)gIOOO (P+Q)gi

wi— W, :(P+Q)gi:i
(P+Q)g (P+0)g

Nhu vay luc can don vi do doc vé tri so bang d§ doc va w; mang dau duong khi

(1-35)

tau 1én doc, mang dau 4m khi tau xudng ddc.

Vi du: Néu doan tau c6 khéi luong 6000 tan chay trén doc 5%o thi wi = 5
(N/KN) va W; = (P+Q)g.w; = 6000.9,81.5 = 294300 N

2. Luc can do dwong cong W,, w,.

Khi tau vao duong cong chiu mét lyc can do nhitng nguyén nhan chinh sau day:

a. Do vanh banh phia ngoai siét chit vio ma trong ray lung dudi tac dung cua
lyc ly tam.

b. Do truot ngang cia dau mdy toa xe khi vao dudng cong.

c. Do banh xe trén ciing mot truc khong chay trén ciing mot chiéu dai, banh xe
phia ngoai phai vugt nhanh Ién vi dudng phia ngoai dai hon nén banh xe vira quay
vua truot.

Luc can do dudng cong chil yéu phu thudc vao ban kinh dudng cong, vao kho
duong, vao duong kinh banh xe, vao cu ly cling nhic cia toa xe, vao van tc chay
tau, vao siéu cao ray lung.

Pé xac dinh lyc can do duong cong thudng sir dung cac cong thirc kinh nghiém
sau:

a. Khi chiéu dai dudng cong 16n hon chiéu dai doan tau (1. > 1)

W = % (N/KN) déi voi duong 1435 mm (1-
36)
425 Lo
Wy = 'y (N/KN) do6i véi duong 1000 mm (1-
37)

Trong d6 R - ban kinh dudong cong (m)
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Lt

R,a,K
Hinh 1-3.1.> |
b. Khi chiéu dai duong cong < chiéu dai doan tau (1. < I}), mot phan tau nam
trong duong cong thi chiu lyc can do duong cong:

_ 700 I, _122a°

Wr R 7 (N/KN) duong 1435 mm (1-38)
. mRa’ Ra’
vi .= =
180° 57,3
425 [ Sa’ .
W, = RS'I_CZ ! j“ (N/KN) duong 1000 mm (1-39)
Lt
\ \
\ |
R,a,K

Hinh 1-4.1.<1];
c. Khi tau nam trén nhiéu dudng cong.

Trudng hop thtr nhit tau nam mot phan trén cac duong cong:

Lt

Hinh 1-5. Tau ndm trén mot phan dudng cong

12,2(A A
W, = ,2( 0;1"' a,) (N/KN) duong 1435 mm (1-40)

7,5(Aa, + A
w, = X 0!}+ @) (N/KN)  duong 1000 mm (1-41)

Trudng hop tht hai tau nam tron trén cac dudong cong:

t

t
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‘ Lt ‘
I |
\ \

Ry, ay, Ky ]

Ra,00 , Ky

Hinh 1-6. Tau ndm tron trong 2 dudng cong

wo 122(0;—1”2) (N/KN) dudng 1435 mm (1-42)
Wrzw (N/KN) duomg 1000 mm (1-43)

‘
Khi tau vao duong cong luc can do duong cong dugc coi tuong duong nhu luc
can do d6 ddc i, ndo d6. Do do khi tau vao duong cong thi chiu mdt luc can phu
i ==2i+1i; (1-44)
i - d6 dbc tinh d6i (ddc din xuat)
i; ludn duong vi lyc nay ludn trai chiéu chuyén dong
i - doc thuc té hay ddc trung binh, c6 dau (+) khi 1én dbc; dau (-) khi xudng
dbc
Vi du: Hay xac dinh lyc can do duong cong va dbc dan xudt trén doan tuyén sau
biét 1z, = 400m, duong khd 1000 mm

5 0 6
500 450 600
R; =500 m R; =800 m
a, =15 a; =20°
Ky =130m 55 500 m K; =279 m
[
R, =600 m
o, =10°
K, = 105m
Giai:
K <l

POAK TS5+ K, <
K, <l

t

_75%a” _ 1.5.(5+10)
! 400

Wi =0,47 ~0,5 (N/KN)

t

Wy = ir = 0,5 %o
Chiéu 1én dbc i, =5+ 0,5 = 5,5%o
Chiéu xubng doc i, =-5+ 0,5 = -4,5%o
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750  7,5.20
] 400

Ks =279m < I, = 400m > w, = =0,38 ~ 0,4 (N/KN)

w;r = 1 = 0,4%0
Chiéu lén ddc ix = 6 + 0,4 = 6,4%o
Chiéu xudng déc ix= -6 + 0,4 = -5,6%o
c. Luc can khi tau khéi dong Wi, Wid.
Cong thuc tinh luc can co ban chi dung khi ma V > 10 km/h. Luc tau khoi dong
phat sinh luc can phu khéi dong vi:
+ Dau ¢ ¢6 tryc bi chay xubng dudi dong dic lai 1am cho hé s6 ma sat ¢ ting
1én.
+ Tau dd ray bi vong xudng khi tau chay ma sat ting 1én.
Cong thuc thuc nghiém tinh lyc can khoi dong:

Wig = (N/KN) (1-45)

9
A = 142 d6i v6i toa chay bac (trugt)
A =28 d6i véi toa c6 bi cau
qo - tai trong truc (T/truc)

Hién nay khi tinh so bo ngudi ta lay wig = 4 N/KN

d. Lyc can chuyén dong trong ham W, wy,.

Khi tau chay trong hdm trudc tau khong khi bi ép, khong khi chén hai bén man
tau, cudi tau khong khi xodn lai do d6 gay nén lyc can. Tuy theo chiéu dai him, do
am u6t va tée d6 chay tau ma w, = 0,5 + 1,5 N/KN

e. Luc can tang thém do gio, do nhiét do thép.

Khi Vg > 10 m/s va khi nhiét 6 khong khi moi truong xudng thép lam dau m&
& ¢6 truc bi déng dic lai lam ting lyc can cia tau.

Woee,n = Wo(l+ay).(1+a) (N/KN) (1-46)
Olg, O - cac hé sb tinh dén gi6 manh, dén nhiét do thép.

1.2.7. Cac bién phap lam gidm luc cén.

Lam giam lyc can thi ting dugc van tde va trong luwong doan tau, mat khac lam
cho dau may tiéu thy it nhién liéu nén phi ton van doanh tryc tiép giam. Lam giam
lwc can bang cac bién phap sau:

a. Cai thién tuyén dudng.

Tang cuong nang luc két cau tang trén:

Dung ray nang dé khi tau chay it bi vong.

Dung ray dai, ray han khong moi noi dé giam bot lyc xung kich & moi noi.
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Dung 16p da ba lat day dugc cheén chat dudi ta vet.

Giit cy ly duong dang vi tri thiét ké.

b. Khi thiét ké tuyén méi.

Gidm bét trj s6 doc va chiéu dai ddc.

Dung ban kinh R 16n va giam bét goc quay a.

c. Cai thién dau may toa xe.

Dung toa xe 4 truc thay cho toa xe 2 truc dé giam cu ly cling nhéac va ting tai
trong truc.

Dung bi cau thay cho bi truot (dé gidm wig).

Dung ddu tdt va tra dau kip thoi.

Dung toa xe va dau may theo hinh thoi.

d. Bé cao chat lugng tu stta duong va dau may toa xe.

1.3. LUC HAM POAN TAU.

1.3.1. Cac phwong tién him tau.

Pé giam tbc, dé giit nguyén van toc hodc dé tau dimg ngudi ta dung cac phuong
tién ham.

C6 thé tao ra luc him bang hai cach:

1. Ham co.

Ham bang ma phanh (gudc ham) nhu ép gudc ham vio biang da banh xe hoic ép
gudc hdm vao ray.

2. Ham dién.

Ham bang cach thay d6i tac dung ctia dong co dién cua dau may (d6i vdi dau
may dién va diézen truyén dong dién, him bang cach bién ddi co ning thanh dién
ning, dién ning nay tré vé mang dién qua ddy tiép xtc goi 1a him hoan nguyén. O
dau méay hoi nudc him bang cach mé ngugc chiéu hoi vao xi lanh - cach nay rat
nguy hiém)

Luc hdm doan tau thuong 16m hon luc kéo.

1.3.2. Tinh lyc ham do tac dung ciia ma phanh.

1. Co ché hinh thanh.

Khi ép gudc ham vao vanh banh xe bang mot lyc K thi giita chung xudt hién lyc
ma st co tri 6 Fns = K.k (@ - hé s6 ma sét gitra gudc him va vanh banh). Dong
thoi khi do cling xuét hién mot luc co tri s6 R = K.k tac dung tir vanh banh vao ma

phanh theo chiéu nguoc lai.
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M,
Hinh 1-7. Hinh thanh lyc hdm tau b

Dot hai luc vé tam truc

+ Luc Fps = K.k va momen M, tac dung vao vanh banh xe.

+ Luc R = K.@x va mémen M; tac dung vao khung xe thong qua by phan ham.

+ Momen M, bi triét tiéu boi cac lyc thang goc gitta banh va ray, chi con M, tac
dung vao vanh banh xe.

+ Thay M, bang ngau lyc b by v6i canh tay don D/2 trong d6 b = K.¢i 1a luc
ham, b; = K.¢x 1a luyc tac dung tir banh vao ray, tai diém A co by = K.k 1a phan luc
tac dung tir ray vao banh xe theo chiéu nguoc lai. Nhu vay nguyén nhan gy ra lyc
ham b chinh 1a luc ma sat F,s = K.k va tAt nhién sur xuat hién luc ham khong thé
thiéu su ton tai ciia sirc bam giira banh xe va ray Fy =Ppy dé d¢am bao cho banh xe
lan tir tur va dung lai.

2. Han ché lwc ham theo diéu kién bam.

Khi tang luc ép K tac dung vao mot truc thi b = K.y tang

nhung b <F,, = Py (D
Trong do Py, - tai trong tinh cho mdt truc dugc ham
- hé s bam lan giira banh xe va ray

Vinéub > F, thi sttc bAm mat, banh xe ngimg quay, ma phanh bé chat kéo banh

xe 18t trén ray lam banh xe mon vet. Hién tugng nhu thé goi 1a b6 ham va can tranh

no6 trong van dung dau may toa xe.

Nhu vy K < 2 p,=5P, )
Dy
5= _ hiéu sut him

Dy
daumay 6=0,5+0,6
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toa hang 6 =0,6 + 0,65
toa khach 6=0,7 + 0,9
3. Hé s6 ma sdt giita guoc hiam va vanh banh xe ¢y
Hé sb ma sat @k chu yéu phu thudc vao van tde chay tau (km/h), vao luc nén cia
gudc ham K (KN), vio cac yéu td khac nhu thoi gian kéo dai qua trinh ham, do cing
ctia gudc ham, trang thai mat lan...

H¢ s6 ma sat @x dugc xac dinh bai cac cong thire thye nghiém.

+ V&1 ma phanh gang
16.k+1000 ¥ +100
¢ =0,6 - 3)
80.k +1000 5V +100
+ Vi ma phanh gang c6 ting ham luong phdt pho
16.k+1000 V +100
¢ =0,5 4

52k +1000 5V +100
+ Véi ma phanh kim loai hdn hop

o — 0.4 k+200 . V +150

4.k +200 2V +150

Trong d6 k - luc nén ma phanh don vi

)

k = — v&i ma phanh kép (ham hai phia)

k = — v6i ma phanh don (ham mot phia)

4. Tinh lyc ham cua doan tau do tac dung cua guéc hdam sinh ra.
Luc hdm toan phan tac dung vao doan tau bang tong cia tich cac luc ép ma
phanh véi cac hé s6 ma sat
B=1000) Kox (N) (6)
Trong d6 K - luc ép ma phanh 1&n mdt truc (KN).

Luc ham don vi tac dung Ién doan tau

Ko,
__ B g 2K _ 10005.¢, (N/KN) %)
(P+0O)g (P+0)g
2K I S ST
& = ——— - hi¢u suat ham cua cac guoc ham ¢ doan tau.
(P+0)g

Néu doan tau c6 cac toa xe co cing loai gudc hdm ta dung cong thic (6), (7) dé

xac dinh luc ham.
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Néu doan tau c6 nhiéu loai toa va trang bi cac loai gudc ham khac nhau thi ta

tinh cho ting nhom toa riéng biét.
YK, ZK o YK 3K,
(P+Qg  (P+Qg T (P+Qg (P+Qg
Néu hé s6 ¢y khac nhau ta co:
b= 1000840 + 8¢ @' + 8,207 +...+ 89 (NKN)  (8)

Nhu vy dung cong thirc trén dé tinh Iyc ham 14 phirc tap, dé don gian phép tinh
ay nguoi ta sir dung phuong phap dan xuét.

5. Tinh lyc hdam cia doan tau theo phwong phdp dan xudt (phwong phdp thu
gon).

Hé s6 thuc té @k cua guéc hdm mdi banh xe phy thudc vao van tde chay tau V
va luc ép gude ham k. Dé don gian phép tinh nguoi ta loai trir tham sé k ra khoi ¢y
bang cach thay thé hé s6 ma sat thuc té ¢y bang hé sé ma sat tinh toan @y va luc ép
ctia gudc hiam thuc té k dugc thay thé bang luc ép tinh toan k. Dé dam bao diéu kién
lyc ham khong bi thay ddi ta phai co:

B = 1000ZK @k = 1000ZK @y

hay 13 Kox = Kipw > K= K2 )

P
Nhu vay dé xac dinh K, can biét k, Ok, @k Tri sb ¢k duoc xac dinh theo cac
cong thuc (3, 4, 5), con @y ciing dugc xac dinh theo cong thirc nay song véi didu
kién 1a k, = 27 (KN/truc) ting véi tri s6 luc nén trung binh cta guéc ham toa xe 4 truc
Lién X6.
+ V&1 ma phanh gang:
_ 16k +1000 ¥ +100 ~06 16.27+1000 ¥ +100

(Pkt_0,6 . — Y, .
80k +1000 5V +100 80.27 +1000 5V +100
_ V +100
"5V 4100
 16k+1000 ¥ +100
K = K2 — g 80k+1000 5V +100 _, 16k+1000K(KN)
@, 0.27 V +100 80k +1000
75V +100
+ V&i ma phanh gang c6 ting ham luong phét pho:
- _16k+1000 ¥ +100 _ _16.27+1000 ¥ +100
(Pkt_oas 0,5

52k +1000 5V +100 5227 +1000 5V +100
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V +100
"5V +100

16k +1000 V +100

9

K =K P — g 52k+1000 5V +100 _ 6716k+1000K(KN)

b

Pu 03/ +100 " 52k +1000
75V +100
+ V&i ma phanh kim loai hdn hop lay k, = 16 (KN/truc) (toa Lién X0):
k+200 ¥V +150 16+200 V +150
ok = 0,44 . =0, .
4k +200 2V +150 4.16+200 2V +150
_ V +150
T2V +150

k+200 V +150
K=K — g 4k+200 2V +150 :1,22wK(KN)
Pu 036150 4k +200
2V +100

O nude ta va mot s nudc trén thé gidi (Trung Qudc) 1ay k, = 17,5 (KN/truc)

9

+ V&1 ma phanh gang:
16k +1000 ¥ +100 :0616.17,5+1000 Y +100
80k +1000 5/ +100 ~ 80.17,5+1000 5V +100

V +100
57 +100

16k +1000 ¥ +100
K=K = g 80k+1000 5V +100 _ | g 16K+1000
P ¥ +100 80k +1000
TSV +100
+ Vi ma phanh gang c6 ting ham luong phét pho:
16k +1000 V +100 16.17,5+1000 ¥ +100
(Pktzoys 05 .
52.17,5+1000 5V +100

(Pkt = 036

b

52k +1000 5V +100

V +100
5V +100
516k +1000 ¥ +100
K=K — g 52k+1000 5V +100 _ | 47 16k+1000,
Pu 034 /100 52k +1000
5V +100

+ V&i ma phanh kim loai hdn hop 1ay.

b

b




k+200 ¥V +150 _ 417,5+200 V +150
4k +200 2V +150  4.17,5+200 2V +150

V +150
T2V +150
k+200 ¥V +150

K=K — g 4k+200°2V +150 :1,22ﬂK(KN)
Pia 036 150 4k +200

b

2V +100
Thong thudng cac tri sé K,K, duoc dua ra trong quy trinh tinh stic kéo dau may.

okt = 0,44

b

b

Cuoi cung luc ham don vi c6 dang:

K
b =1000———— .¢x = 100080, (N/KN)) (1-47)
(P+Q)g
. 2K R SR A ia s
Trong @6 o, = L - hiéu suat ham tinh todn, nd thé hién luc nén co tri

(P+0)g
sb 1a bao nhiéu tac dung vao mot don vi trong luc cua doan tau.

Pé x4c dinh hiéu suit him tinh toan cta toa xe can biét:

+ S6 toa c6 hdm cua tirmg nhém toa trong timg doan tau n;.

+ 86 truc c6 hdm ctia mdi toa ciia tirng nhom toa trong doan tiu m;.

+ Luc nén tinh toan trén mdi truc toa cia tirng nhom toa Ky

+ Khdi lugng doan toa xe Q.

Luc ép toan phan trén tat ca cac truc c6 him ciia doan toa xe:

ZKt = Zni.mi.Kt(i) (KN)
Hiéu suét hdm tinh toan cua toa xe:

XK, n.m. K

o T os (4
Néu tinh ca hdm cua dau may thi:
_ XK, +3K, (1-49)
(P+0)g

Cht y:  Khi ham tau khin cip st dung 100% luc him 16n nhat o = 1
Khi ham tau dimg & ga str dung 50% lyc hdm 16n nhat o = 0,5
Khi ham tau xudng ddc st dung 20% lyc ham 16n nhat o = 0,2

Vi du: Mot doan tau c6 3 loai toa xe voi Q = 3000 tdn gdm:

- 8 toa xe chd hang 4 truc hdm mat phia (phanh don) c6 K; = 65 KN/truc

- 15 toa xe rong 4 tryc him mot phia (phanh don) c6 K, = 35 KN/truc

- 10 toa xe cho hang 2 truc ham hai phia (phanh kép) c6 K3 = 65 KN/truc
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Hay tinh lyc hdm don vi khi doan tau chay voi van tbe 60 km/h, cac toa xe dung
ma phanh gang c6 k= 17,5 KN/truc.

Giai:
a. Tinh lyc ham theo phuong phéap thong thuong.
Trudc hét tinh:

16k +1000 ¥ +100

Ok = 0,6 .

80k +1000 5V +100

+ Dbi v6i nhom toa xe thir nhét ta co:

16.32,5+1000 60+100
80.32,5+1000 5.60+100

+ D01 v61 nhom toa xe tha hai ta co:

=0,101

¢k = 0,6

16.17,5+1000 60 +100 o128
80.17,5+1000 5.60+100

+ D01 v61 nhom toa xe tha ba ta co:

P2 =0,

16.16,25+1000 60+100
80.16,25+1000 5.60 +100
Nhu vay lyc hdm toan phan ciia ca doan tau la:
B = 1000(Znim;ZK;@k;)
B =1000(8.4.65.0,101 + 15.4.35.0,128 + 10.2.65.0,131)

¢r3 = 0,6 =0,131

B =650000 N
_ B _ 650000 _ 22,09 (N/KN)
Og 3000981

b. Tinh theo phuong phap dan xuat (thu gon)
Trudc hét tinh:
V +100 0.3 60+100

P =0,32. =0,32. =0,128
5V +100 5.60+100
+ Ddi véi nhém toa xe thir nhét tinh lue nén tinh toan cho mét truc banh:
101
Ky= 20 g 20100 o5 5100 kN
Pu 128
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+ Ddi véi nhém toa xe thit hai tinh luc nén tinh toan cho mét truc banh:

Ko= 22k, = %128 35 _ 35N
@, 128
+ P6i v6i nhém toa xe thit ba tinh luc nén tinh toan cho mot truc banh:
131
Ko= 20 g =0 o5 _ 6650 kN
@, 0,128

Lyc ham toan phan cia doan tau 1a:
B = 1000¢k(Znim;XK})
B =1000.0,128(8.4.51,29 + 15.4.35 + 10.2.66,52) = 650000 KN
B 650000
Qg  3000.9,81

Két ludn: Tir hai phuong phép khac hin nhau nhan dugc két qua nhu nhau song
0 rang phuong phap thu gon don gian hon.

1.3.3. Tinh lyc him hoan nguyén (v6i ddu may dién va diau may diézen
truyén dong dién).

Lyc him hoan nguyén xay ra khi tau chay dong may xudng déc. Liic nay mic
du di ngit dién & dong co dién kéo, nhung banh xe tiép tuc quay va qua hé thong
banh ring 1am quay truc dong co dién bién no thanh may phat dién tré lai mang dong
thoi tao ra mé men ham (lyc ham).

Dé tau xubng doc véi toe do cho phép thudng sir dung him diéu hoa (him dau
may), khi d6 dai luong tbc d6 cho phép dugc xac dinh theo phuong phap co hoc
(ham toa xe) dé sao cho tng véi chi¢u dai him an dinh tau phai dimg duoc.

Luc ham can thiét By dé giir toc do cho phép khi tau xudng doc i co thé xac
dinh tir diéu kién can bang lyc tac dung khi tau chuyén dong déu.

Bei + Pgw'os + Qgw"o = (P+Q)gik  (N)

B = (P+Q)gix - Pgw'oq - Qgw"y (N) (1-50)
hodcla B + (P+Q)gwoa = (P+Q)gix (N)
Bt = (P+Q)g(ix - Woq) (N) (1-

51)
Vi du: Xéc dinh luc hdm diéu hoa can thiét v6i doan tau do dau may BL80 kéo
c6 (P+Q) = 3800 tan, iy = -10%o, V = 75 km/h, woq = 2,3 N/KN
B¢t = (P+Q)g(ix - woa) = 3800.9,81.(10 - 2,3) = 281586 (N)

1.4. LUC KEO VA PAC TINH LUC KEO CUA PAU MAY.
1.4.1. Khai niém chung.
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Hién nay nganh duong sit thé gisi st dung cac loai stic kéo: dién, diézen, hoi
nudc, khi.

Hiéu suat ctia dau may dién 18 + 25%, diézen 24 + 28%, hoi nudc 6 +8%.

Dbi vi mdi ddu may nguoi ta tim ra van toc tinh toan V, va luc kéo tinh toan
Fip, ma tmg voi chiing dau may duogc st dung hop 1y nhat. Nhing tri sb nay duoc dua
ra trong quy trinh tinh strc kéo.

1.4.2. Su thé hién luc kéo ciia dau may.

a. Boi voi dau may hoi nudec.

F, A F,
Hinh 1-8. Hinh thanh lyc kéo F diu may hoi nudc.

Ap lyc hoi nuéc P; hinh thanh trong xi lanh duoc dun sbi lam cho pit tong
chuyén dong va thong qua hé thong can bién lam cho banh xe quay v6i moé men M.
Thay M bang ngau luc FF;.

F - lyc kéo cua dau may tai tAm quay cta banh xe.
F) - luc dit tai diém tiép xtc gitra banh xe va ray (diém A) tic dung tir banh
xe xubng ray c¢6 huéng nguoc chiéu chuyén dong.

Tai A c6 phan lyc F; tac dung tr ray vao banh xe va day la ngoai luc giy ra
chuyén dong cta doan tau.

b. Boi véi dau may dién va dau may diézen.
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Hinh 1-9. Lyc kéo F ciia dau may diézen
Truc dong co quay sinh ra m6é men M, khi d6 banh xe quay sinh ra m6 men M,
M, =uMn
Trong do:
p= :—2 - hé s6 truyén dat
1
1 - hé s xét dén ton that trong qua trinh truyén dat

Thay mé men M, bang ngiu lyc nhu dau may hoi nuée dé phan tich luc.

1.4.3. Phan biét ba khai niém vé lrc kéo diu may.

a. Luc kéo chi thi F;.

La luc kéo tac dung 1én vanh banh hoan toan tuong ing véi cong do hoi nudce
tac dung lén pit tong hodc tuong tmg véi cong do dong co dién sinh ra trong ddu may
dién va diézen ma khong xét dén su hao hut do stc can cua cac bd phan may moéc
ctia ddu may.

b. Luc kéo bam F.

La luc kéo dat 1én vanh banh, n6 dugc xac dinh béng luc kéo chi thi véi strc can
clia cac b phan may moc ctia dau may.

Fy=Fi-Pg.Aw'y (N) (1-
52)
Trong d6 Pg.Aw'y - strc can cta cac bd phan may moc cua diu may.

c. Luc kéo co ich F..

La lyc kéo & moc ndi ciia ddu may voi toa xe dau tién.

F.=Fy-Pgw'o +wi+w)) (N) (1-53)

luc nay dung dé thang luc can cua doan tau.

Chii y: Khi tinh stc kéo nguoi ta sitr dung F ma khong st dung F; vi chuyén
dong trén duong phirc tap do cac yéu té dc va dudng cong.

1.4.4. Han ché luc kéo theo diéu kién bam.

F 1a Iyc bén trong do nguoi diéu khién, F tang thi F, ting nhung F chi ting dén
mot gidi han t6i da nao d6. Luc téi da nay khong vuot qua lyc bam giita banh xe va
ray.

Fy < 1000ZPg.y (N) (1-54)
Trong do:

- hé s6 ma sat bam lin giita banh xe va ray.

¥P - khi luong bam ciia ddu may, d6 1a khdi lugng cta cac banh xe

cht dong dé 1én ray.
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Giai thich: Vi khi F > 1000ZPg.y thi stitc bam giira banh xe va ray sé mat di
dan dén banh xe khong thé 1an ma bat dau truot ting nhanh chuyén dong tron theo
tam tryc dan dén banh xe danh vong tai chd. Mudn tranh hién twong d6 phai giam
bot luc kéo hodc rai cat 1€n ray ting thém suc bam.

Hé s6 ma sat bam lan  giita banh xe va ray phu thudc vao ciu tao ctia cac bd
phan chay cta dau may, vao trang thai mit ray va vanh banh, vao nhiéu yéu t6 khac.
Vi vay y duoc xac dinh bﬁng thuc nghiém.

+Pbi véi ddu may hoi nude:

A
100+V

\II:

Trong do:
V - tc d6 tau chay
A - hé sb thyc nghiém; A=22+28 tuy diu may;A=30 dau may hién dai
+ Ddi voi dau may dién va diézen:
A
C+DV
Trong d6: B, C, D - hé s6 thue nghiém

y =B+

v =0,20 v6i dau may diézen kho dudng 1000 mm

+
100 +12V

v =0,25 v6i dau may diézen khd duong 1435 mm

+
100 +20V
+ Khi tau chay trén duong cong c6 R < 400m va trong ham thi y giam xudng.
+ Thuong v = 0,4 vdi ray sach c6 rai 16p bot thach anh min
v = 0,15 ray am udt.

1.4.5. Cac khai niém vé trong lwong dau may.

Khéi luong bam cua ddu may: 1a khdi lwong ctia cac banh xe cha dong dé 1én
ray

Khdi lugng tinh toan ctia dau may: 1a khéi lugng cta dau may cong voi ting de
than nudc va 2/3 sb than nude.

O dau may dién va dau may diézen khoi lugng bam bang khéi luong tinh toan
vi n6 khong c6 banh dan huéng va tiang de than nudc.

1.4.6. Tong s6 luc kéo ciia nhiéu dau may.

Dé nang cao khdi lugng va vuot qua nhiing dc 16n ngudi ta ting cuong luc kéo
bang cach dung hai hodc ba dau may. Pau may phu thém co thé lap ¢ dau (kéo) hay

& cudi (day). Néu luc kéo qua 16n dé xay ra dat moc, néu lyc day qua 16n thi vao
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duong cong toa xe ¢6 nguy co bi 1at ra ngoai. Do d6 nguoi tai xé phai phbi hop cho
an khop.

1.5. PHUONG TRINH VI PHAN CHUYEN PONG CUA POAN TAU.

1.5.1. Phén tich diéu kién chuyén dong ciia doan tau.

Tau chuyén dong duoc la do luc tdc dong 1€n nod. Qua trinh van dong cua doan
tau trén tuyén duoc dac trung boi ba ché do 1am viéc cua dau may.

a. Ché do kéo (mo may).

R=Fc-W N) (1-55)
r=fx-w (N/KN)
trong d6 : R, r - hop lyc toan phan va hop luc don vi

b. Ché d6 chay da (dong may).

R=-Ws (N) (1-56)
r=-wg (N/KN)

c. Ché do ham.

R=-(Wg+B) (N) (1-57)
r=-(wgq+tb) (N/KN)

biac trung van dong ctuia doan tau dugc xac dinh boi tri sb va hudéng cta hop
luc.

+ Néu R = 0 thi tau chay déu hodc dimg yén.

+ Néu R > 0 thi doan tau van dong c6 gia téc.

+ Néu R < 0 thi doan tau van dong giam tdc.

1.5.2. Sw phu thudc ciia hop lue vao téc dd chay tau.

Boi vi lyc kéo bam Fy phu thudc vao van tdc tau chay V (théng qua hé sb ),
strc can co ban Wy ciing phu thudc vao van tdc chay tau V cho nén chung ta ¢ thé
dung phuong phap dd thi dé xac dinh gia tri caa hop luc va tir d6 phan tich dic tinh
van dong cua doan tau.

Ta co Fx=1f1(V)

Wo=1H(V)
do d6 d6 thi cua chung bao gio ciing xac dinh duoc thong qua viée khao sat cac
ham sb trén. B&i vi stic can phu khong phu thude vao van tdc nén:
W=W;+W,
tu do R=F¢-W
Trén hinh v€ trinh bay phuong phap xac dinh gia tri R
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Trén hinh duong cong Fy = (V) biéu thi dic tinh stic kéo ciia ddu méay di cho,
duong cong W = f(V) biéu thi sirc can cua doan tau. TUr hinh v& ta thdy R giam khi
tang van tbe chay. O mdt van tdc Vg, nao do ma tri s6 cia luc kéo va luc can béng
nhau F, = W thi van tdc d6 duoc goi 1a van tdc can bﬁng (vi du & day néu doan tau
chay trén dudng thing va bing thi van tdc can bang 1a V', con doan tau chay trén
tuyén duong cé thém stic can phu thi van tdc can bang la Vig).

Van tdc can bﬁng 1a van téc 16n nhat ma doan tau c6 thé dat duge do két qua
cla gia toc gay ra trén doan duong khao sat.

Fx W

Hinh 1-10. Quan hé gitta Fy, W va V

T phéan tich trén ta c6 nhan xét:
NéuV < Vg thiR >0
NéuV=VgythiR=0
Néu V > Vg, thi R <0
1.5.3. Thanh lap phwong trinh vi phan chuyén dong ciia doan tau.
Néu xem xét chuyén dong ciia doan tau c6 khéi lwong (P+Q) tan nhu mot chat
diém c6 luc dat tai trong tdm thi khi d6 theo dinh luat II Niu ton:
R=ma
Trong do:
R - Hop luc toan phan tac dung 1én doan tau (N)
m - khéi luong doan tau m = 1000(P+Q) (kg)
a - gia tbc chuyén dong (m/s”)
Twr cong thuc trén ching ta co:
. dv _ R

i m
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Néu ta nhén ca tir s6 va mau sd cua vé phai véi gia toc roi tu do g thi:
@:R.g: Rg _ R _8 —rE
dt mg 1000(P+Q)g (P+Q)g 1000
Néu van tdc doan tau tinh theo km/h va g=9,:81 m/s* dbi ra km/h? thi

2 2
_ 981.60°60° _

. 1000.1000
va gia toc ciia doan tau 1a
dv

=L =127.r (km/h®
" ( )

Néu doan tau c6 khdi lwong m chuyén dong voi van toc V dong thoi ¢ cha y
t6i cac chi tiét tham gia chuyén dong quay (tiéu biéu nhat 13 hé thong banh xe quay

véi van toc goc va dong nang cua chiing) thi khi tinh toan nguoi ta thém h¢ s6 khoi

luong quay v.
dv_137
dt l1+y
Biéu 1-3. Bang hé s6 khoi luong quay
Kicéu dau may va toa xe v

Pau may hoi nudc c6 ting de 0,04 =+ 0,06
Dau may dién va diézen 0,20 + 0,30
Dau may dién va diézen 0,10 + 0,15
Toa xe khach 0,04 + 0,05
Toa xe 4 truc c6 hang va khong hang 0,03 = 0,04
Toa xe 2 truc c6 hang 0,04 + 0,05
Toa xe 2 truc khong hang 0,10 + 0,12

Trong thyc té tinh toan ngudi ta lay y = 0,06
dv
o 120.r ()
Y nghia ctia phuong trinh vi phan chuyén dong cia doan tau la & chd: theo
phuong trinh nay khi tic dung 1én tau mot hop luc don vi ¢6 tri s6 1 N/KN thi tau
nhén mot gia tdc ¢6 tri s6 120 km/h cho mét gi0 hay 2 km/h cho mét phut, khi do6
phuong trinh c6 dang:

= =2r (km/h cho mdt pht)
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Vi du: O mot thoi diém nao dé trén duong tau chay 1én dbc 4%o voi V = 40
km/h va trong thoi diém d6 ¢6 fi - wo =5 (N/KN) thi sau 1 phut:
V=40 +2.r.1 =40+ 2(fx - w).1 =40 + 2(fx - wo - wj).1
=40+ 2(5-4).1 =42 km/h
Khi tc d6 tang thi lyc kéo bam Fy giam (do y giam) va luc can W ting, vi du
qua 1 phut nira (fx - wp) =4 (N/KN) thi r=0 va V =42 km/h.

Tuy theo sy két hop ciia cac luc tic dung vao doan tiu ma cé ba ché do chuyén

dong:
a. Tau chuyén dong mé may:
% =120(f-w)  (km/h%) (1-59)

Phu thudc vau tuong quan giita fi va w ma c6 thé ¢ cac trudng hop tau chay
gia toc, déu va giam tdc.
b. Tau chuyén dong dong may:
% =-120 wq (km/h?) (1-60)
Xay ra trong truong hop xudng doc dai trude lac ham dong may. Tuy theo tric
doc va binh dién ma tau chay c6 lic cham dan wg > 0 (thuong xuéng dbc nho va co
nhiéu duong cong), nhanh dan wg < 0 (thuong xubng dbc 16n), déu wq = 0.
c. Khi tau chuyén dong dong may két hop véi ham.
% =-120(wq + ob) (km/h%) (1-61)
trong d6 a 1a hé s6 su dung ham.

Khi xuéng déc ham dé giit nguyén toc d6 c6 dinh (him cuc bo) thi
wgtab=0 (ﬂ:O)
dt
Khi hdm dé tau dung thi
dv
wgtab>0 (—<0
a = <0

Phuong trinh vi phan chuyén dong cia doan tau 1a phuong trinh co ban ciia sirc
kéo dau mdy. Dua trén phuong trinh nay c6 thé xac dinh khéi lugng cho phép 16n
nhat, tc do va thoi gian chay tau, déng thoi giai duge cac bai toan ham, xac dinh
hao phi nhién liéu va ning lugng dién, cong co hoc ciia dau may va cong cua lyc can.

1.5.4. Tinh khoi lwgng doan tau va kiém tra khéi lwong doan tau theo cac
diéu Kién han ché né.
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1. Tinh khéi heong doan tau.

a. Cong thie tinh khdi lwong doan tau (ca bi).

Voi duong st ton tai khai niém dbc han ché Ip. Ddc han ché 1a doc 16n nhét c6
chiéu dai khéng han ché ma trén d6 tau hang voi khdi lwong Q do mot ddu may kéo
1én déc v6i van tbe déu va bang van tdc tinh toan nho nhat V,. Gid tri van tdc tinh
toan nho nhat V, va luc kéo bam tinh toan Fy, ciia cic dau may dugc dua ra trong
quy trinh tinh toan suc kéo.

Véi viée thiét ké tuyén moi nguoi ta tinh khoi luong doan tau Q theo ddc han
ché. Ta thdy khi tau chuyén dong déu thi F,, = W

Fip =Pg(w'o +1p) + Qg(w"o + ip) N)
ka - Pg(w, '+ip)

> Q= r— (tan) (1)
(W 0 +lp )g
Néu thay w'y va w" biang wy thi
Fip = (P+Q)g.(Wo + i)
_ £ kp /4
> Q=—-P (tan) 2)

(W, +1 ? )g

Nhan xét: Ta thiy rang:

- Khoi lwong doan tau ty 1¢ nghich véi iy,

- Fi va wo ¢6 quan hé v6i V (xem phan 1.5.2), néu Q 16n thi V nho va Fy phai
16n. Quan hé giita Q va V tdt nhét 1a loi dung day du sirc kéo bam.

- Mdi loai dau may co6 Fy, va 6 do c¢6 van tdc tinh toan nhé nhat vp (hay 1a van
toc 1am gioi).

+ O dau may hoi nudc V, lay theo diém giao ct giita duong han ché theo diéu
kién bam lan va duong ning suét cap hoi tinh toan cho may hoi.

+ O dau may dién A\ lay theo diém giao cit giita duong han ché theo diéu kién
bam va cuong d6 dong dién.

+ O dau may diézen Vo liy theo gia tri cuong d6 1au dai.

Cong thic (2) c6 thé duoc sir dung nhu cong thirc gan ding boi vi khong thé

xac dinh wy néu khong biét Q. Mot cach gan ding co thé coi wy = w'", lic do

ka A
Q=———-P (tan)
(W 0+lp)g

b. Cong thuc tinh khéi lugng hang ciia doan tau.

k
Qu= Y niPigus

i=l1
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Trong do:
n; - 8O toa nhém i (2 truc, 4 truc, 6 truc...)
Bi - hé sb sir dung tai trong tinh toan toa nhom i (hé sé chat hang)
qui) - tai trong tinh toan cua toa nhom i
Néu chi biét tong sb toa xe n va ty 1¢ theo s6 lugng cta timg nhom toa so véi
téng s toa 1a y; thi khdi lwong hang dugc tinh theo cong thirc:
k k
Qu= Z;, nYiBidc) = HZ;, YiPiduc)
Khi tinh so bd thuong nguoi ta str dung hé sb sir dung tai trong doan tau n (ty 1¢
giita khdi luong hang va khdi luong ca bi)

"o

C6 thé xac dinh 1 khi chi can biét ty 1& theo sb lugng cuia timg nhom toa so véi

tong s toa y; va tai trong ciia chiing.
k
Taco Q=n) v
i=1

Trong do:
qi - khéi lwong toa ca bi cia timg nhom
k - s6 lwong nhém toa trong doan tau

k k
nzyiﬂiq”(i) Zyiﬂiqmi)
i=1 _ =l
k - k
ny. 7.4 D7
i=1 i=1

Thudng ngudi ta ldy Qu =1n.Q (n=0,6+0,7) 3)
Vi du: Xac dinh khéi luong doan tau do dau may 2TE116 kéo 1én déc i, = 12%o
biét V, = 24,2 km/h, Fy, = 487970 N, P = 271 tén, toa xe 4 truc c6 qo = 18 tan/tryc.

'r]:

Giai:
3+0,1V +0,0025V* 3+0,1.24,2 +0,0025.24,2*
w'=0,7+ =0,7+
18 18
=1,08 N/KN
w'o=2,2+0,01V +0,0003V> =22 +0,01.24,2 + 0,0003.24,2*
=2,62 N/KN
Q- 487970 -271.9.81(2,62 +12) — 3500 (thn)
9.81(1,08 +12)
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Tinh theo cong thirc gan dung:

Q= __BTT0 91 — 3509 (tan)
9,81(1,08 +12)

Vi du: Hay xac dinh hé s6 st dung tai trong doan tau biét doan tau bao gém
40% toa 4 truc co qu; = 22 tin, q; =62 tan, B = 0,9 ; 60% toa 4 truc co qu; = 21,7 tan,
q: =50 tin, B = 0,85.

Giai:

Trude hét ta tinh khdi luong toa ca bi:

q1=22+0,9.62=77,8 tin

Q@ =21,7+0,85.50 = 64,2 tin
_0,4.0,90.62 +0,6.0,85.50
04.778+0,6.642

2. Kiém tra khéi lwong doan tau theo cac diéu kién han ché no.

=0,69

a. Kiém tra theo diéu kién khoi dong.

O cac ga doan tau thuong phai dimg. O cac diém ding d6 thuong c6 do dbc
khong 16n song sau mdi 1an ding doan tau lai phai khéi dong dé thyc hién hanh trinh
ctia minh. Do d6 ngoai viéc khac phuc stic can co ban va sirc can duong doc con phai

khac phuc stc can khdi dong nira. Khi d6 phuong trinh can bang luc cua doan tau co

dang:
Fikay= Pg(Wka + Tika)) + Qg(Wka + lkkay) (N)
Qui = _ fhon P (tan) (4)
(Wiq + 1 )g
Trong do:
Fika) - luc kéo bam ciia ddu may khi khoi dong.
Wid - luc can don vi co ban va luc can phu cua doan tau luc khoi
dong.

i) - dai lugng dbc quy ddi ma trén do doan tau khoi dong.
Nhu vay kiém tra diéu kién khoi dong ciia doan tau co thé bang cach:

+ So sanh Qug v6i Q va néu Qg >Q thi tau khai dong duoc.

C F;
+ So sanh ik(kd) vOi 1k va néu ig < i = GO R Wkd (5)
(P+0)g

thi tau khoi dong duoc.
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Vi du. Hay kiém tra khéi luong doan tau do dau may VLS80 kéo theo didu kién
khoi dong biét doan tau bao gém 40% khoi luong 1a toa 4 truc bi cau, con lai la toa 4
truc bi trugt. Ca hai loai toa c6 qp = 18 tan; ip = 9%o; V, = 44,3 km/h; Fywa) =
650010N; Fy, = 475785 N; P = 184 tan.

Giai:
28 142
Wia = 0,4 +0,6. = 3,85 (N/KN
K 18+7 18,047 (N/KN)
O = 650910 184
(3.85+i,44))8
k(i) (%o) ‘ 0 1,5 2,5 4 5 6 7 8 9

Qxa (tén) ‘ 17010 12190 10240 8250 7300 6540 5920 5400 4790

w'"o=1,38 (N/KN) - véi toa xe 4 tryc bi cau

w"o = 1,66 (N/KN) - véi toa xe 4 truc bi truot

w"o=0,4.1,38 +0,6.1,66 = 1,52 (N/KN)

W' =2,93 (N/KN)
 475785-184.(2,93+9).9,81

Q= (1,52 +9)9,81

Nhu vy do doc 16n nhat ma doan tau co6 Q = 4400 tin co thé khai dong dugc

= 4400 thn

la:
650010
(184 +4400)9,81

Két luan: Doan tau c6 khoi lugng duoc tinh véi doc han ché i, = 9%o0 duoc kéo

ix =10,6%o

boi dau may VL8O co thé khoi dong dugc tham chi néu no ding trén doc 9%o.

Nhan xét: Néu vi 1y do nao ¢6 ma tau bit budc phai dimg trén ddc 16n thi c6 kha
ning tau khong khai dong dugce, lac nay hodc 1a goi thém dau may nira, hodc 1a kéo
tung ph?m ctia doan tau, hodc 1a 10i doan tau ti ddc co thé khoi dong dugc.

b. Kiém tra khi ding tau trong pham vi chiéu dai sir dung ctia duong don guri.

Trong truong hop doan tau c6 khdi lugng 16n dan dén chiéu dai cia né ciing dai
thi can kiém tra xem chiéu dai st dung ctia dudng don gui c6 da dé nd dd khong.
Mudn dd dugc phai dam bao duge diéu kién:

k
Le>La=Lam 0D 7,0, +10m (6)
i=1
Trong do:

Lgq - chiéu dai sir dung cia duong don guri
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Lam = chiéu dai ddu may

n - s toa trong doan tau

vi - ty 18 vé sb lugng cua timg nhom toa so voi tong sb toa trong doan
tau

I; - chiéu dai toa xe ctia mdi nhom

10 m - chiéu dai dy trir (d& phong dd khong dung vi tri)

3. Tinh dén anh hwéng ciia mot s6 yéu t6 khi xdac dinh khoi lwong doan tau véi
sure kéo diézen.

a. Tinh dén anh huong cia diéu kién khong khi.

Cong suit cua dong co kéo bi giam dbi véi khu vuc co didu kién khong khi
khac tidu chuan (diéu kién chudn khi i ruomg = +20°C; ap sudt khong khi 1a 760™
cOt thuy ngan)

Fiip = Fig(1 - ke - ko) (7)
Trong d6: k; - hé s6 tinh dén viéc giam lyc kéo bam do nhiét do khu vuc khac
nhiét d6 chuan
Ka - hé sb tinh dén viéc giam luc kéo bam do ap sudt khong khi khu
vuc khéc ap suit tiéu chuan.

(ki ; ko xem trong quy trinh tinh stc kéo dau may)

Vi du: Véi dau may 2TE10L & diéu kién chuan c6 Fy, = 502270 N thi véi t' =
30°C; 4p suit khong khi A = 700™ thuy ngan thi

F'ip = 502270.(1- 0,050 - 0,086) = 433600 N

Khdi lugng doan tau cé i, = 9%o; P = 258 tan; w"o = 2,31 (N/KN); w'o = 1,38
(N/KN) thi:

+ Trong diéu kién tiéu chuan:

_ 502270 -258(2,31+9).9,81

Q = 4650 tan
(1,38+9).9,81
+ Trong diéu kién khac tiéu chuan:
Q- 433600 —258(2,31+9).9,81 _ 3080 thn

(1,38+9).9,81
b. Tinh d&én anh hudng cia dudng cong ban kinh nh.
Puong khd 1435 mm, khi tau vao dudng cong c¢6 R < 500m thi hé sé bam lin
giam do tang dod trugt cua banh xe.
250+1,55R

Yo Y S0+ LIR

Trong do:
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- hé s6 bam lan trén dudng thang
V() - hé s6 bam lan trén dudng cong
R - ban kinh dudong cong
Luc nay khéi lugng doan tau qua dbc han ché va duong cong ¢6 R < 500m la:
1000y, P - P(i, + W' +w,)

o "
i, +w'+w,

(tn) (®)

Pbi v6i dau may kho duong 1000 mm khi chay trén duong cong ¢6 R < 200m
thi lugng giam hé s6 bam lan tinh theo bang sau (hodc 1a xem quy pham thiét ké k¥
thuat duong sat kho 1000 mm)

Biéu 1-4. Luong giam hé s6 bam khi ban kinh nho

Ban kinh duong cong
R (m)

200 150 125 100 75 60 40

Luong giam hé s6
9 11 13 15 18 20 25
bam lan @i (%)

Cau hoi on tap

Phin I. Thiét ké tuyén DS

Chuong 1. Tinh sirc kéo diu may

1. Muc dich va mé hinh tinh strc keéo dau may. Cac ngoai luc tic dung
1én doan tau, quy tic ddu. Phan biét luc toan phan va luc don vi.

2. Céng thirc tong quat tinh luc can don vi co ban cia dau may, toa xe,
doan toa xe, cua doan tau. Céc loai luc can phu, cong thuc tinh. Cac
bién phap lam giam luc can.

3. Su hinh thanh lyc hidm,lyc kéo.Phan tich han ché luc him,luc kéo
theo diéu ki¢n bam.Tinh lyc him.

4. Phuong trinh chuyén dong doan tau.Tinh khdi lwong doan tau
Q.Kiém tra Q theo diéu kién han ché.
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CHUONG 2. BINH PO VA TRAC DQC PUONG SAT

MOT SO KHAI NIEM
1. Tuyén dwong sat: 1a duong xac dinh vi tri khong gian cia truc doc duong sat
tai muc vai duong. Trén dudng thir hai hodc dudng st co nhidu dudng nguoi ta xac
dinh tuyén cho mdi duong.

chiéu rong nén dudng

| A cao do vai duong
e D[
O
Tim ‘
B

2. Binh dd tuyén: 13 hinh chiéu cua tuyén trén mit phing nim ngang. Trén binh
d6 tuyén 1a cac doan thang duoc ndi v6i nhau boi nhimg doan cong ¢6 goc chuyén
hudng khac nhau.

3. Tric doc: 13 hinh chiéu cta tuyén di dugc dudi thang ra trén miat phiang dung.
Trén tric doc tuyén 1a cac yéu td co do déc khac nhau va duoc ndi voi nhau tai diém
doi déc.

Céc yéu td binh dd va tric doc nhiéu khi duoc goi 1 cac yéu té cua tuyén.
Chung xac dinh déc tinh cia duong st vé mit xay dung va khai thac.

Binh dién va tric doc dudng st can dam bao an toan chuyén dong cho doan tau
c6 trong lugng tinh toan véi van tdc chay tau cho phép 16n nhat, tirc 1a khong duoc
trat banh va dit moc. Viéce thay ddi vi tri tuyén trong khong gian khong dugc gay tac
dong dot ngdt t6i dudng ray va ddu may toa xe ciing nhu khong giy bét tién cho
hanh khach, tirc 1a can dam bao ém thuan khi tau chay.

2.1. YEU TO BINH PO DPUONG SAT O KHU GIAN.

2.1.1. Puong thing va dwong cong.

a. Puong thing: duoc xac dinh bang chiéu dai va hudng cia no, chiéu dai doan
thang duoc tinh tir cudi duong cong no dén dau cua duong cong kia. Huéng ctia mot
duong nao d6 1a goc hop boi dudng d6 véi mot dudng khac da duge chon lam gbc.
Hudng gde duge chon c6 thé 1a kinh tuyén thyc, kinh tuyén tir, kinh tuyén truc ctia
mui. Tuong ing vdi chung cé cac khai niém: goc phuong vi thye, goc phuong vi tu,
goc dinh huong.
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Hinh 2-1. Pudng thang va dudng cong.

8 - goc phuong vi (theo kim la ban trong may kinh vi) quay theo chiéu kim
ddng hd : =0+ 360°.
a; - goc chuyén hudng
B - goc trong
a; = 180° - B;
R; - goc hai phuong 0+ 90°
R, =180"- (8 + o)
Néu dia hinh cho phép nén thiét ké doan théng dai mot vai km hodc dai hon
chiéu dai doan tau.
b. Pudng cong: dung khi tranh chuéng ngai, tranh ving dia chit xdu hodc giam
khdi lugng cong trinh.
Puong cong co thé 1a dudng cong tron hodc duong cong c6 hoa hoan.
Thong sé ciia mdi dudng cong la goc chuyén hudng o (°, rad), ban kinh duong
cong R (m), hudng r& (phai hodc trai), chiéu dai duong cong hoa hodn Lo (m).
Céc yéu td dudng cong dugc xac dinh nhu sau:

Hinh 2-2. a. Puong cong tron

b. Buong cong c6 hoa hodn

Duodng tang To= Rtg% (m) (2-1)
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L
T:T0+7° (m)

Ra’
180 (m) (2-2)

KT =KTy+ Lo (m)

Chiéu dai duong cong KTy =

Phan cu Py = R(sec% -1) (m) (2-3)

L,
24R

P=P0+6=R(sec%-l)+ (m)

0 - lugng dich trong khi c6 duong cong hoa hoan.

Luu ¥: Cong thirc tinh cac yéu té dudng cong trén dudng cong c6 hoa hoan la
cong thirc gan ding.

Céc yéu t6 duong cong duogc tinh sin trong bang cim dudng cong, khi thiét ké
can phai ghi day du cac yéu té duong cong trén binh dd ciing nhu trén tric doc.

c. Nhitng nhugc diém cua dudong cong ban kinh nho.

- Han ché van toc chay tau: van tde chay tau qua duong cong phu thude vao siéu
cao ray lung, vao diéu kién on dinh va bén viing cua duong cong, ddu may toa xe,
vao diéu kién dam bao tién nghi cho hanh khach. Do viy néu vén tdc chay tau qua
dudng cong giam so v6i dudng thang thi thoi gian chay tau ting dan dén chu trinh
dau may toa xe kéo dai va lam ting s6 luong diu may toa xe. Mit khac do ham tau
lam tiéu phi dong ning dan dén chi phi van chuyén ting. Van tdc téi da khi tau vao

dudng cong co thé tinh theo cong thuc sau:

[Vimax] = 3,6 /R([a,t ]+ Sih) = 4R (km/h) (2-4)

Trong do
[ou] - gia tde ly tim du cho phép (m/s?)
S| - cu ly gitra hai tryc ray (m)
g - gia tbc trong truong (m/s%)
h - siéu cao ray lung (m)
R - ban kinh dudng cong (m)
3,6 - hé s6 d6i tir m/s ra km/h
O nudc ta hién nay van tdc t6i da khi tau vao duong cong cho ca hai kho duong
duogc tinh theo cong thirc:

Vimax = 4,1VR (km/h)
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V gi6i han
[ [ [ [
L tau, [I&u
2 K 2
| | [ |
L
Hinh 2-3. Han ché vén téc chay tau khi qua duong cong ban kinh nhé
Biéu 2-1
R
Vo (kR (m)| 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 |1000|1200|1500
4,1JR 65 | 75 | 80 | 85 | 90 [ 100|110 |120 | 130 | 145 | 160

Tuong lai dy kién mudn ting toc do tau 1én 100 km/h thi ban kinh dudng cong
tron R > 500m, mudn ting toc do tau khach 1én 120 km/h thi R > 700m. Trudng hop
thong thuong trong khu gian sit dung ban kinh sau: 4000, 3000, 2500, 2000, 1800,
1500, 1200, 1000, 800, 700, 650, 600, 550, 500, 450, 400, 350 ,300, 250, 200, 150,
100 m.

Puong 1435 mm quy dinh R, = 4000 m

Puong 1000 mm quy dinh Ry« = 3000 m

- Giam hé s6 bam lan giira banh xe dau may vdi ray @i do trén dudng cong ray
ngoai va ray trong c6 do dai khong bang nhau nén co6 hién tuong banh ngoai vira lin
vira truot dan dén sirc kéo bam cua dau may bi giam va c6 khi phai giam bét trong
lugng doan tau.

Fi< 10000 Y Pg (N)

Trong do z P - trong lugng bam cua diu may.

Theo tai liéu thi nghiém ctia Vién nghién ctru khoa hoc dudng sit Lién bang Nga
thi R =400m ; ¢k giam 7,5 %

R=300m ; ¢k giam 14 %
R=200m ; @k gidam 22 %

- Tang duy tu bao quan kién tric tang trén

+ R giam nén ray chong mon do banh truot trén ray luc ly tim day ngang.

+ D§ hao mon cia ray w phu thudc cuong do van chuyén, ban kinh duong cong,
chiéu dai khung cting toa xe, vin tde chay tau, tai trong truc...

+ Trong dudng cong ban kinh nho ta vet va phu kién phai tang va chong hong.
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\%%
(mm %triéu tan tai trong)

R (m)
Hinh 2-4. D4 thi biéu dién hao mon ray theo ban kinh
- Chi phi sira chita ddu may va toa xe ting cha yéu do chi phi cho cac bo phan
chuyén dong nhu vanh dai banh xe.

- Lam cho duong bi dai thém ra

Hinh 2-5. Lam cho duong dai thém ra khi R, <R;

Néu o, = const va giam R; -> R, thi duong dai thém ra mot doan
AL=2(T; - Ty) + Ky -K; (m)

Thuong trong thuc té khi R giam thi ludn ting o dé bam dia hinh, do o ting lai
cang lam duong dai thém ra.

2.1.2. Ban Kinh tbi thiéu va ban kinh han ché.

Ban kinh t6i thiéu 1 ban kinh nhé nhét ding tuy theo cap duong, van tdc chay
tau, khoi lugong van chuyén va diéu kién dia hinh.

Ban kinh han ché 13 ban kinh nhé nhat duoc phép ding tuy theo cu tao ciia dau
may toa xe, n6 khong thé nho hon nita néu khong tau chay khong an toan.

Vidu: Rye=75m cho diu may loai nho

Ry = 150 m cho dau may loai 16n
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Biéu 2-2. Ban kinh nho nhat ¢ chinh tuyén

Thur \ . Pia hinh Pia hinh bia hinh dac
Khé duong | Cap duong R . o B
tu thong thuong | kho khan | bi¢t kho khan
1435mm cao toc 1500 1200

1 qudc gia I, 700 350 250
111 400 300 200
5 1000mm chu yéu 400 200 150
qudc gia thir yéu 300 150 100

2.1.3. Puong cong hoa hodn (dwdng cong chuyén tiép).

a. Tac dung ctia duong cong hoa hoan.

Dé cac luc phu (chit yéu 1a lyc ly tam) khong phat sinh dot ngot khi tau chay tir
dudng thing vao dudng cong va nguoc lai hodc chuyén tir dudng cong no sang
duong cong kia.

Hinh 2-6. BPuong cong hoa hoan.
Thye hién siéu cao ray lung.

™D TC
T T

ND | hO | NC

Lo KT, Lo

Hinh 2-7. Vudt siéu cao trén dudng cong hoa hodn

Thuc hién ndi rong cy ly (gia khoan) tir dudng thang vao duong cong.
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Hinh 2-8. N1 rong cu ly trén duong cong hoa hodn

b. Chiéu dai duong cong hoa hoan.

Lo=2
i
ma: h= % hodcla h= % (duong 1435 mm) (2-5)
hipax = 125 mm
h= % hoacla h= % (duong 1000 mm) (2-6)

hpmax = 95 mm
Trong do: h - siéu cao ray lung
Vinax - van toc 16n nhét cia tau khi qua dudng cong
R - ban kinh dudong cong
i - d6 vudt doc siéu cao
Chiéu dai dudng cong hoa hodn L, phai thoa man cac diéu kién sau:
+ Do vudt dbc siéu cao phai dam bao dé banh xe & truc sau khong bo 1én mit
dinh ray bung, mudn vay:
i<ig
1o = 1%o v&1 duong 1435 mm ; duong céi tao ip = 2%o
g = 2%0 v&i duong 1000 mm ; duong cai tao ip = 2,5%o
+ Tc d6 nang cao banh xe ray lung khong phat trién qua nhanh, mudn vay:
i<i,
1
KV .

& ddy Viax - van toc 16n nhat  (km/h)

i2:

K - hé sd d6i don vi khi fy = 28 mm/s thi K = % km/h

khi fp =35 mm/s thi K = % km/h
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fy - tbc d6 nang cao banh xe cho phép

L 11
Yds vat dv v
Trudng hop bat lgi nhat V =V, thi iy = fo
hay i = L5 Lo= 1Y
KVmax 3’6f



Béng 2-3. Siéu cao duong cong tinh theo hyax = 125 mm
(duong 1435 mm)

R (m) v (km/h) 30 |40 |50 |60 |70 |80 |90 | 100 | 110 |120
1 2 3 4 5 6 7 8 9 10 | 11
200 351 60 | 95
250 25 | 50 | 75 | 11
300 25140 | 65| 0 | 12
350 20 | 35 | 55190 | 5
400 15 | 30 | 50 | 80 | 10 | 120
450 15125 |40 |70 | 5 | 110
500 15125 |40 | 60 | 95| 95 | 12
550 10 | 20 | 35 | 55 | & | 90 | 5
600 10 | 20 | 30 | 50 | 75 | 80 | 11 | 125
650 10 | 20 | 30 | 45| 70 | 75 | O | 115
700 10 | 15 | 25| 40 | 60 | 70 | 10 | 110
750 10 | 15 | 25 | 40 | 55| 65 | 5 | 100 | 125
800 10 | 15 | 25 | 35 | 55| 60 | 95 | 95 | 115
850 10 | 15 | 20 | 35 | 50 | 55 [ 90 | 90 | 110
900 10 | 15 | 20 | 30 | 45 | 50 | 80 | 85 | 100 | 120
950 10 | 15 | 20 | 30 | 45 | 50 | 75 | 80 | 95 | 115
1000 10 | 20 | 30 | 40 | 50 | 70 | 75 | 90 | 110
1200 10 | 15 | 25|40 | 40 | 70 | 65 | 75 | 90
1400 10 | 15 | 25 | 35| 35 65| 55 | 65| 80
1600 10 | 20 | 30 | 30 | 60 | 50 | 60 | 70
1800 10 | 15| 25 | 25 | 50 | 40 | 50 | 60
2000 10 | 15 | 25 | 25 | 45 | 40 | 45 | 55
3000 15 20| 15 | 40 | 35 | 30 | 35
4000 10 | 20 | 10 | 35 | 20 | 25 | 25
10 | 10 30
10 20
15
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Bang 2-4. Si€u cao duong cong tinh theo hp,x = 80 mm

(duong 1000 mm)

R (m) Y (km/h) 15120 (25|30 (35,40 | 45| 50 | 55|60 | 65 | 70
1 21314567 8 9 |10 11| 12 | 13

100 15125 (40| 60 | 80
150 15120 (30|40 | 50| 70 | 80
200 10 115120 | 30 [ 40| 55 | 60 | 65
250 511011525 (35|40 | 55| 60 | &0
300 S 110(15]120 25|35 |45 | 55| 65| 80
350 5 (1010 15|25 |30 |40 | 45 | 55|70 | 80
400 515110152025 |35 |40 |50 |60 70 | 80
450 S5 (101572025 |30 |35 |45 55| 60 |70
500 515 (10]10 15|20 |25 |35 |40 |50 | 55 | 65
550 511010 (15|20 25|30 |35|45 | 50 | 60
600 515]10(15]20| 20| 30 |35]|40]| 45 |55
650 5|15 (10]|10|15 |20 |25 |30 |35 40 | 50
700 S5 (1010|1520 | 25 |30 | 35| 40 | 45
750 515110101520 |20 |25]|30]| 35 |45
800 5155|1015 15|20 |25|30| 35|40
850 515 |10 15| 15|20 |25|30| 35 |40
900 515 10|10 15|20 |20 |25 | 30 | 35
950 515 (10]10] 15| 15 20| 25| 30 | 35
1000 5015 (1010 | 15| 15|20 | 25| 30 | 30
1100 S5 | 5|10[10 |15 |20 |25 | 25 |30
1200 5155|1010 |15 |15]20| 25 |25
1300 5015 (5]10]10 |15 15]20 | 20 | 25
1400 5 (151]110] 10 | 10 | 15| 15| 20 | 25
1500 S |15 (5|10 10 |15 |15] 20 |20
1600 515|510} 10 (10|15 15 |20
1700 S |15 (5|10 10 |10 15| 15 |20
1800 515 |5 10 | 10 | 15| 15 | 20
1900 515 10 | 10 | 15 | 15 | 15
2000 515 10 | 10 | 10 | 15 | 15
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Bang 2-5. Chiéu dai hoa hodn (dudng 1435 mm quéc gia)

ST R (m) Chié’u dai hoa hodn LO’ (m) ’

T Duong cao toc Capl Cap 11 Cap III

1 | 4000 | 70-50-40 40 - 30 - 30 30-20-20

2 | 3000 | 90 -80-60 50 - 40 - 40 40-30-30

3 | 2500 | 110-90-70 60 - 50 - 50 50 - 40 - 40

4 | 2000 | 140-110-90 | 80-70-60 60 - 50 - 50 20-20-20
5 | 1800 | 170-140-110 | 90 -80-70 70 - 60 - 50 20-20-20
6 | 1500 | 220-180-140 | 100-90 - 80 80 - 70 - 60 30 -20 - 20
7 | 1200 | 240-190-150 | 140-120-100 | 100-90-80 | 30-30-30
8 | 1000 | 220-180-140 | 160-140-120 | 120-100-90 | 40-30-30
9 | 800 170 - 150 - 130 | 150-130-120 | 50 - 40 - 40
10 | 700 170 - 140 - 120 | 150-130-110 | 60 - 50 - 40
11 | 600 150 -130-110 | 140-120-110 | 70 -60 - 50
12 | 550 150 -130- 110 | 130-100-100 | 70 - 60 - 50
13 | 500 140 -120-110 | 120-100-90 | 80-70-60
14 | 450 130-110-100 | 120-100-90 | 90 -80-70
15 | 400 130-110-90 | 110-90-80 | 90-80-70
16 | 350 120-100-90 | 110-90-80 | 80-70 - 60
17 | 300 100-90-80 | 100-80-70 | 80-70-60
18 | 250 100 - 80 - 70 90 -80 - 70 70 - 60 - 50
19 | 200 100 - 80 - 70 90 - 80 - 70 70 - 60 - 50

Ghi chu: Chiéu dai dudng cong hoa hodn trong bang ghi 3 so: Tri s6 16n, tri s6

trung gian va tri s0 nho.

Noi chung tan luong dung tri sb 1on. Truong hop khoé khan & tric doc 16m, doan
xudng ddc 16n va dai, tau hang mot trong hai huéng dat gan téc do toi da thi can
dung tri s6 16n. O nhitng doan tau hang tbe do dat tri s6 trung binh c6 thé dung tri )
trung gian. O doan tric doc 10i, cac doan nam sat tric doc 161, toc do tau hang ca hai

hudng chi bang téc do tinh toan nho nhét thi c6 thé dung tri s6 nho.
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Bang 2-6. Chiéu dai hoa hodn (dudng 1000 mm)

ST R (m) Chiéu dai dudong cong hoa hoin Lo (m)

T Puong chu yéu | Puong thtr yéu | Puong chuyén dung
1 1000 30-20

2 900 30-20

3 800 40-30-20

4 700 40 -30-20

5 600 50-40-30

6 550 50-40-30

7 500 60 - 50 - 40 20-10 20-10
8 45 60 - 50 - 40 30-20 30-20
9 400 60 - 50 - 40 30-20 30-20
10 35 60 - 50 - 40 30-20 30-20
11 300 60 - 50 - 40 30-20 30-20
12 250 60 - 50 - 40 40 - 30 40 - 30
13 200 50-40-30 40 - 30 40 - 30
14 150 40 - 30 40 - 30 40 - 30
15 100 40 - 30 40 - 30

2.1.4. Poan thing giira hai dwong cong.

Khi thiét ké binh dién dudng sit trong nhiing trudng hop kho khin thudng phai
b tri duong cong lién tiép nhau va doan thang giita hai dudng cong rat ngan tham
chi 12 khong cé. Chuyén dong cua doan tiu qua nhitng duong cong nay khong dugc
ém thuan, an toan, 1am xut hién nhitng dao dong ctia dau may toa xe va gin lién véi
no 1a gia toc gy bat tién cho hanh khach, ciing nhu 1am xuat hién nhiing luc gay bat
loi dén tac dong qua lai giita ddu may toa xe va dudng. Vi vdy doan thang giita hai
dudng cong phai du dai dé dao dong tit dan va 6n dinh trudc khi doan tau vao dudng
cong tiép theo.

Khi chuyén dong trén dudng cong hoa hodn do vudt siéu cao ray ngoai lam
quay dau mdy toa xe quanh truc doc ctia nd. Trén nhiing dudng cong nguoc chiéu sy
quay nay van tiép tuc ciing mot huéng khi chay tir duong cong nay sang duong cong
khac (xem hinh 2.9a). Khi khong c6 doan thing & giita hai duong cong trai chiéu sy

quay ndi trén khong bi gian doan va van dam bao d6 ém thuan chuyén dong.
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Trong truong hop hai duong cong ciing chiéu hudéng quay cua ddu may toa xe
khi chuyén tir dudng cong nay sang dudng cong khac thay dbi (xem hinh 2.9b), vi
vay dé dam bao do ém thuan cua chuyén dong can doan thang dém giita hai duong
cong v&i chiéu dai can thiét.

Hinh 2.9. Chuyén vi goc ctia ddu may toa xe theo truc doc khi chuyén dong qua
cac duong cong a. nguoc chidu b. cing chiéu
O mét sé nudc nhu Pirc, Ao ngudi ta thudng ndi cac dudng cong nguoc chidu
ma khong can doan théng dém, lac nay vudt siéu cao duge thuc hién trén ca hai ray
(xem hinh 2.10) gidng nhu & cac nude Lién X6 cii dung trong ham va duong tau dién
ngam.

- i R e
L TR o Sl [
S il i
TC1 HC1-Xh: Ma?
b S T e a
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Hinh 2.10. So d6 ndi cac dudng cong nguoc chiéu khong co
doan thang dém va vudt siéu cao theo ca hai ray

a. binh dién b. tric doc dinh ray

Phén tich tai liéu ciia nudc ngoai thiy rang voi dudng cong nguoc chiéu néu du
dat doan théng dém nén thiét ké doan théng dém, néu doan théng dém qua nga"ln thi
b6 doan thang dém va kéo dai dudng cong chuyén tiép s& c6 loi hon.

Pé xac dinh chiéu dai doan thang dém giita hai duong cong hoa hodn ngudi ta
thuong dung cong thuc sau:

a-r
n
Trong d6: d - chiéu dai doan thing dém, m
V - van tdc chay tau, km/h
n - hé s6 thuong ding trén dudng sat ciia cac nudc: n=2 + 5
Cong thirc trén nhan dugc tir diéu kién tat dan cac dao dong ngang sau q chu ky
v6i tan s6 dao dong riéng q.
__Vq
3,64,
Trongdoq=2+3vaq=15+2,5Hz;n=2+4,5.

Trong thuc té thiét ké cua ta hién nay khi hai duong cong cung chiéu ma doan

thang dém thiéu va hai ban kinh c6 tri s6 nhu nhau c6 thé 1am thanh mét duong cong.
Néu mtc chénh siéu cao cta hai duong cong nho hon hay bang giéi han nao d6 (thi
du nhé hon hay bang siéu cao ctia dudng cong co6 R = 2000m) thi ¢6 thé truc tiép nbi
chung voi nhau.

r

R, R, 2000

Trudng hop nguoc lai thi phai ding dudng cong chuyén tiép dé ndi hai dudng

cong d6 v6i nhau va chidu dai duong cong chuyén tiép nay 1a
h, —h,
1000

Trong do:
hy, h; - si€u cao cua dudong cong
i - d0 vuot doc siéu cao tinh theo V¢ cua dudong cong cd ban kinh

nhoé hon.
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Quy dinh vé chiéu dai doan thing dém giita hai duong cong cing chiéu va
nguoc chiéu dugc dua ra trong cac quy pham thiét ké ky thuat duong sit kho 1435

mm va 1000 mm.

2.1.5. Géc quay nhé nhit.
Thuyec té thiét ké binh dién dudng sit co thé goc quay a rit nho khi d6 chiéu dai
duong cong khong 16n. Truong hop can dit duong cong hoa hodn can kiém tra xem

c6 dat dugc hay khong.

10l o5

Hinh 2-11. Poan cong tron Ky, c6 siéu cao khong doi
Pé dat duoc dudng cong hoa hodn can c6 diéu kién:
o’ > @(Lo + Kmin) = 20
7R R

Trong d6: Kumin - chiéu dai duong cong tron nhod nhat can thiét dé doan tau

(Lo + Kiin) 2-7)

chuyén dong dugc ém thuan, 16n hon cu ly ciing nhéc 16n nhat cua toa xe, thuong
Kpmin = 14 m cho duong 1435 mm va duong 1000 mm.

Trudng hop biét o, L cn tim ban kinh nho nhat dé dit dwoc duong cong hoa
hoén:
S 57,3

(ZO

R (LO + Kmin) (m)

Trudng hop biét o, R can tim chiéu dai dudng cong hoa hoan 16n nhat:

0
Ly < Ra
57,3

Trén duong 1435 mm va dudng 1000 mm khi ban kinh 16n hon tri sé sau thi

~ Bmin (m)

khong can dat hoa hodn:
Biéu 2-7. Gidi han vé ban kinh R khong can dit hoa hodn

Cép dudng Puong 1435 mm Puong 1000 mm
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Qudc gia Chuyén dung Qudc gia Chuyén dung

I > 4000 >2000  [>1000 (chu yéu) > 500
11 > 4000 > 1000 >500 (thir yéu)
111 >1000 >1000

2.2 NHUNG YEU TO TRAC DQC PUONG SAT.

2.2.1. Khai niém chung.

Cac yéu td tric doc duong sat duge xac dinh boi tri sb ddc, chiéu dai doc va
phuong phéap ndi ching tai cac diém giao cat.

Tri s6 déc c6 don vi %o 13 ty sd giita hiéu s cao d6 (m) va chiéu dai theo hinh

chiéu bang cua hai di€ém ngoai cung.

1=tgo = ATh %00 (2-8)

Hs
:]Ah

Hinh 2-12. Déc doc i

Chiéu dai yéu t6 trac doc 1a chidu dai dbc tinh theo hinh chiéu bang.

L |

Diém giao cit ciia cac yéu td trac doc lién nhau duoc goi 1a diém doi déc.

2.2.2. Phan loai déc tric doc.

Khi thiét ké duong sit nguoi ta phan ra:

a. Cac doc gidi han: do ddc 16n nhét cua céc yéu t trac doc, bao g6m dbc han
ché ip, déc can bang i, doc gia cuong Igc, dbc quéan tinh ij.

b. Céc dbc thiét ké (cac déc van doanh): Déc thyc té iy, ddc trung binh iy, (hay
con goi 1a ddc nén thang trong tinh sirc kéo), déc twong dwong luc can duong cong i,
ddc din xuit 1k, dbc co hai i, va dbc vo hai iv.

2.2.3. Doc han ché i,

1. Pinh nghia: Déc han ché 1a dbc 16n nhat c6 chiéu dai khong han ché ma trén
d6 tau hang véi khdi lugng tinh toan Q do mot dau may kéo 1én ddc vai van toe déu
va bang van toc tinh todn ciia du may Vp.

Doc han ché va khoi luong doan tau c6 quan hé sau:
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i - E, —(Pw'y+Ow" )g % (2.9)
(P+0)g

Trong d6 cac ky hi¢u dugc trinh bay ¢ chuong 1.

Tuyén duong sat Ha Noi - Hai Phong, Ha Noi - Lang Son , Ha Noi - Lao Cai,
Ha Noi - Sai Gon (nam 1895 - 1933) déu thiét ké tuyén véi déc i, = 6%o.

2. Anh huoéng cia d9 dbc han ché t¢i mot s chi tiéu.

Anh huong cua ip t61 chiéu dai tuyén: do déc han ché cang nho thi chiéu dai

tuyén cang ngan: i; > i, 2 L; <L,.

L

i 12

L,

ip (%0)

Hinh 2-13. L = 1(i,)
Anh huong cua 1, t61 cong trinh phi: vi khdi lugng cau cong dat da, két ciu tang
trén... ty 18 véi chiéu dai tuyén, do do i, cang nho thi cong trinh phi cang 16n va
nguoc lai.

A (dong)

ip (%0)
Hinh 2-14. A = 1(ip)
Anh huéng cta ip to1 khdi luong doan tau: qua cong thirc nhan thiy cing mot

dau may, doc i, cang 16n thi khoi luong kéo dugc cang giam.
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Q (tan)

ip (%o0)
Hinh 2-15. Q =1(i,)
Anh huoéng cua ip t61 van doanh phi E:
E=Ey+ Eg (d6ng/nim)
Trong d6: Ey - van doanh phi truc tiép (cac chi phi ty 1& véi sb lugng chuyén

dong cua doan tau)

Ey - van doanh phi gian tiép (cac chi phi trong nom bao quan céac két

cau co dinh)

60

E (d6ng/nam)

e

Egt
E

ip (%0)
Hinh 2-16. E = 1(i,)
Nhan xét: - i, c6 vai tro rat quan trong trong thiét ké.
- A va E ¢6 quan hé ngugc nhau véi i,.
3. Yéu té quyét dinh chon ip.
Chon i, cén clr vao:
a. Y nghia tuyén dudng.
b. Khéi lugng va mirc d6 phat trién hang hoa chuyén ch.
c. Diéu kién dia hinh.
d. Po dbc ip, cia mang ludi duong sat.
4. Tri s6 16n nhit va nho nhét cua i,.
Tri s 16n nhét cta dbc han ché ipmax phu thudc vao:

a. Khoi luong doan tau khi Ién dbc han ché



b. Van toc chay tau khi xuéng dbc theo diéu kién ham.
O Viét Nam quy dinh véi dudong 1000 mm, duong chii yéu 1pmax = 12%eo.
dudng thir Yeu ipmay = 20%o
Biéu 2-1. bo dbe han ché 16n nhat cua duong sit Ipmax

Do ddc 16n nhat
Kho duong Cép duong . p Do doc thém stic
Doc han ché (A) ]

kéo

1435 I,10 12 20
quéc gia I 20 25
1000 chu yeu 12 22
quéc gia tht yéu 20 30

Tri s6 nhé nhat cua doc han ché ipmin phu thudc vao diéu kién khoi dong cua
doan tau, dé doan tau khoi dong dugc thi Q < Quq hay 1a
ka _P(W'0+ipmin )g _ Fkka’

", +ip min )& (W + ik(kd) )&

-P

\ s . _ ka . Pg : ' " "
Tu do: lpmin = —— (Wkd + lkkd) - — (Wkd + lkkd).(W 0- W 0) -W'o (2—10)
kdd kdd

Phan tich biéu thtrc trén nhan thr?iy réng 1pmin dat tri s6 nho nhét khi i = 0 va nd

P .
—® va _g) va loai toa xe (tirc 1a phu

kkd kkd

phu thudc loai dau may (tac 1a phu thudc

thudc wia , w"o).

O chuong 1 ta ¢6 lyc can khi tau khoi dong wiq = 4 (N/KN)

Nhu vay voi tinh hinh dau may toa xe hién tai, dé dam bao doan tau khoi dong
duoc thi dc han ché nhé nhat ipmin = 4%o. & Viét Nam 1y ipmin = 4%o.

Tuong lai, ddu may toa xe lip 6 bi diia, tré luc khoi dong thap, ta c6 thé dung
1pmin < 4%o.

2.2.4. Déc cin bang ic.

a. Diéu kién st dung dbc can béng 1ch.

Thuc té thiét ké mot tuyén dudng cé thé gip ludng hang hai chiéu chénh léch
nhau o rét va diéu d6 duge thé hién boi hé sb chénh 1éch K

K= Gulu o 2-11)
wh? wh

Trong do:
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Gin, Gnh - lugng hang van chuyén cua chiéu it hang va chiéu nhiéu
hang.

Yih, Yah - hé sO ba dong (hé s6 van chuyén khong déu trong nim cia
chiéu it hang va chiéu nhiéu hang.

y=Em S thuongy=1,1+12
Ew

gmax - luong hang van chuyén cia thang 16n nhat trong nim.

g - lwong hang van chuyén trung binh ctia cac thang trong nam.

Heé s6 K tinh trong khoang thoi gian khai thac tinh toan (ndm 2, 5, 10).

Néu dia hinh cho phép va K 6n dinh trong mot thoi gian dai thi ngudi ta s& thiét
ké cho mdi chiéu mot do ddc han ché va ddc han ché cua chiéu it hang duoc goi la
dbc can bang.

Hiéu qua sir dung dbc han ché khac nhau cho mdi chiéu 13 & chd chiéu it hang
ding dbc can bang (déc han ché 16n hon) s& lam giam chiéu dai tuyén va gia thanh
xay dung.

b. Dinh nghia dbc can bﬁng 1cb.

Déc can bang 1a dbc 16n nhat c6 chiéu dai khong han ché ciia chiéu it hang ma
trén d6 doan tau véi sb toa cua chiéu nhiéu hang nhung khdi lwong nho hon duoc
kéo 1én déc do mot dau may dung chung cho ca chiéu nhiéu hang véi vén tdc bang
van toc tinh toan nho nhat V.

Nguoi ta tinh igpmax Xuat phat tir diéu kién doan tau chuyén dong déu trén dbc
can bang véi van toc V.

Taco:  Fipy=Wu= Wi,

Hayla Fi= Pg(w'ot 1p) + gQun(W"omnt 1p) = Pg(W'ot icomax) + gQin(W"int
Icbmax)

F, —(PwW +0,w" .
Todo  iwme = kp (PW'\+Qun" )8 (%) -
(P+Qih)g

12)
Khéi lugng doan tau cua chiéu it hang dwoc tinh theo cong thirc sau:
Qin = n(Kaqy + qu) (tan)
Trong do:
n - s6 toa trong doan tau
o - hé s6 chat hang
tt> Ibi - khéi lugng hang tinh toan va khbi lugng bi cua mét toa.

Phu thudc vao dia hinh cua chiéu it hang nguoi ta chon i, trong khoang
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ip <icp < icbmax

Thong thuong ic, = ip + 3%o (2-13)

N6i chung, duong sat cip I khd 1435, dudng sit chu yéu khé 1000 mm khong
dugce ding dbc can bang. Trong trudng hop bat budc phai dung thi phai dugc Bo
Giao thong van tai duyét.

Tuyén dudng sit Cau Giat - Nghia Dan (Nghé An) thiét ké tuyén ding ddc cén
bang i = 11%o va iy = 6%o.

2.2.5. Déc gia cuong igc.

Trén nhitng doan gip dia thé cao lién tiép dé giam chiéu dai tuyén cho phép
ding déc 16n hon dbc han ché va phai ting dau may.

Dinh nghia ig: Ddc gia cuong la dbe gidi han 16n hon ddc han ché, tau vuot qua
do nhiéu dau may kéo 1én dbc véi khdi luong Q.

Cong thuc tinh toan xudt phat tir gia thiét tau chuyén dong déu trén doc gia
cuong:

SFip=W=W'+W"=W')+ W'+ W'+ W'

Hayla ZXFy,=ZXZPgw'y+ ZPgis + Qgw"o + Qgige

Néu cic dau may khéc loai thi
_ Zka —XPgw',—0gw",

ige %
‘ P
Néu cac dau may cung loai thi
nF, —nPgw' — "
jpo = o Z PRV OO

(nP+Q)g
& day n - s6 ddu may trong doan tau.
Néu str dung hai dau may kéo doan tau thi:
_ (I+ l)ka —2Pgw',—QOgw",
(2P+0Q)g

o day A - hé s6 st dung dau may thém,

(%o) (2-14)

1gc

A = 0,95 khi diu may thtr hai & dau va & giita doan tau
A = 0,90 khi ddu may thir hai & cubi doan tau.
- Ung v6i mdi tri ) i, cO mot tri s0 igc Vi Q duoc tinh theo ip,.
- Trong Quy pham thiét ké duong sit tmg v6i mdi i, nguoi ta dua ra iy tuong
ung.

Biéu 2-2. D¢ 16n nhat 2 dau may kéo ig
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Doc han che duong 1435 mm duong 1000 mm
(%o0) Hoi nu6e Diézen bién Hoi nuée
4 8,5 8,5 8,5 8,5
6 12,0 12,5 13,0 12,0

Céc khu gian tuyén duong sit : Pong Mo - Ban Thi (Lang Son), Ghénh - Bim
Son (Thanh Ho4) da thiét ké doc gia cuong véi tri s6 dbc ige = 12%o.

2.2.6. Ddc quan tinh i;.

Ngoai nhitng chd 1én cao lién tiép, nhiéu khi gap nhitng doan cuc bd cod thé
giam dugc khdi luong dao dép thi nguoi ta sir dung ddc quan tinh.

Dinh nghia i;: Ddéc quéan tinh Ia dbc gidi han 16n hon ddc han ché ip, tau vuot
qua do cong ciia ddu may va do dong nang du trir dugc.

Déc quan tinh duoc sir dung c6 hiéu qua trong truong hop khi trude khi 1én doc
ij c6 doan tau xuéng dbc voi van tde 16n va dat duge dong nang du trit 16n.

Khac voi cac ddc gidi han khac, ddc quan tinh ¢ chiéu dai giéi han do vay ta
phai giai quyét hai bai toan, d6 1a tinh chiéu dai dé¢ quan tinh khi biét tri s6 déc quan

tinh i; va nguoc lai.

Hinh 2-17. Dbc quan tinh.
Hai bai toan trén duoc giai quyét dua vao dinh luat "sy bién doi dong ning bang
cong tich luy duoc cta ddu may", cu thé la:
AT =Ry -Rc-Ry
Trong do:

AT - luong bién dbi dong ning

V2 V2 V2_V2
AT =T, - T4=m—=~ -m—4+ =m—<——424
2 2 2
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1000 , V2> -V}

= 1000(P + ¢

(P+0O)( 3 600) ( 5

O day V (km/h) d6i ra m/s; (P+Q) (tin) ddi ra kg.

Ry, - cong co hoc cua dau may : Ry, = Fy,.S

) =41,7(P+Q)(Ve: - V)

R¢ - cong co hoc cia lyc can : R, = (P+Q)g.wop.S
Ry- cong tich luy thé ning: Ry, = (P+Q)g.(H. - Hy).10° =
(P+Q)g.Ah.10°
do Ah =i;.S > Ry, = (P+Q)g.i;.S
V4, V. - van tdc dau va van tde cudi trén ddc j; Ve 2V,
Ta co:
41,7(P+Q)(VE - V) = Fiap.S - (P+Q)g wousS - (P+Q)g.i.S
41700} -V2)

Tu do: ij = fiw T - Wotb (%o0) (2-15)
Hay nguoc lai:
417} v}
g= ATV =V ) (2-16)

Woi T1; = Sw
ij; S - Déc quan tinh va chiéu dai doan ddc do.

Vi du: Poan toa xe c6 khdi lugng 4700 tan xac dinh theo diéu kién chuyén dong
déu trén doc han ché i, véi van toc 1am giéi V, = 24 km/h, dugc kéo bdi dau may
2TE10L c6 khéi lugng 258 tan. Van toc doan tau tai chan déc 1a 60 km/h va doan 1én
dbc c6 chiéu dai 2100m. Tinh do doc quan tinh 16n nhat biét

Fip = 302148N ; wop = 1,8 N/KN
2 2
1ij = iy + —4’17(VdS V) Wotb
_ 302148 L 417(60° ~247)
(4700 + 258).9,81 2100

Puong khoi phuc hay cai tao, vi dan dén khdi lwong cai tao 16m c6 thé c6 doc ca

-1,8=10,3 %o

biét 16n hon i, tirc loi dung dong nang dé vuot.
Puong sit kho 1435, kho 1000, dudng chuyén dung lam méi néi chung khong
duoc thiét ké doc 16n hon doc han ché béng cach lgi dung dong nang ctia doan tau.
2.2.7. Déc van doanh (ddc thiét ké).
a. Déc thuc té iy: 1a ddc thiét ké cua mot yéu td tric doc.
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HB_HA

1A =
L

(%) (2-17)

Trong do:
Ha - cao dd diém dau
Hg - cao d0 diém cudi
L - chiéu dai yéu t6 tric doc
b. Déc trung binh iy, : 1a déc ctia mot doan giira hai diém cho truéc ma khong
xét dén nhiing diém trung gian.
H,-H,
L

Trong d6: SL - chiéu dai cac yéu td giita hai diém cho trudc.

ibAD = (%o) (2-18)

c. Déc tuong dwong véi luc can dudng cong i, khi tau qua dudng cong chiu luc
can do dudng cong w; gdy nén, vi vay co thé thay luc can w, trong duong véi do dbc
i, Tri sb:

W = 1;
d. Déc dan xuat iy (doc tinh d6i): 1a tong dai s6 ciia doc thuc té va dbc twong
duong véi luc can duong cong:
k=4i+1 (2-19)
Trong do:
i (+) khi tau 1én déc
i (-) khi tau xudng dbc
i; (+) vi lyc nay ngugc chiéu chuyén dong.

e. Ddc 6 hai icy va doc vo hai iy,

Khi tau xuéng dbc toc do ting 1én, doc 16n va dai tbe do ting cang nhanh. Dé
toc do doan tau khong vuot quéa tdc do cho phép chay trén doc d6 phai ham tau.

Poan dbc phai him dé giam van tdc 1am hao mon banh xe ddu may toa xe va
duong ray dugc goi 1a dbc c6 hai icp.

Néu tau xuong doc ma khong phai ham goi 1a doc vo hai iy,
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Vgh ‘ Vmax |
- - - - - —=-==--= ‘ |
' Poan ddc |
V= f(S) o
i ¢6 hai ‘
: |
0 3 8 0

Hinh 2-18. Poan ddc c6 hai
C6 thé tim iyymay tr diéu kién chuyén dong dong may voi van toc Vmax=Vgn ta
co:
Wi=W'hoe+ W;=0
Pgw'os + Qgw"o + ivhmax(PTQ)g = 0
wy, P+w", O
P+Q

Trong thuc té thiét ké so bd 14y iyhmax = 4%0. Mudn biét chinh x4c doan ddc nao

tur do: ivhmax =- (%0)

1a c6 hai phai v& duong cong V = f(S).

Noi chung, doan dbc c6 hai co 1> 4% va H> 10m.

2.2.8. Chiéu dai cac yéu td tric doc.

Dé khdi lwong cong trinh (cong tic dat, cong trinh nhan tao ...) can thiét ké
nhitng yéu t6 tric doc ngan c6 do dai khac nhau dé bam sat dia hinh. Tuy nhién s&
gip nhiéu nhuoc diém trong khai thac vi khi doan tau chuyén dong tir yéu té nay
sang yéu t6 khac lyc can phu do dbc thay d6i dan dén hop luc tac dung vao doan tau
cling thay ddi va do d6 xuét hién luc doc va gia tdc doc lam anh hudng dén do bén
cua toa xe va tién nghi cho hanh khach.

Anh huong lyc ham t6i tri s6 cta lyc doc trong doan tau khong phai 1a cac diém
d6i ddc riéng biét ma 1a hinh dang cua tric doc. Khi doan tau nam dong thoi trén cac
diém d6i 16i 16m (hodc 1a 16m 16i) thi trong doan tau luc doc thay d6i 16n lam anh
huong dén hang hoa, hanh khach va dau may toa xe. Vi vay duéi mot doan tau

L an. 2 L
khong nén c6 qua mot diém do6i doc hay la lg > li. Truong hop kho khan 14 > ?t tirc

lac nay tau nam trén hai diém d6i doc nhung du kho khin thé nao thi 14 > 200m vi ¢6
giam 1y nira thi khdi luong cong trinh ciing khong giam dugc 1a bao nhiéu.
Céc truong hop dung ddc ¢ g = 200m:

a. Poan bang chia dbc trén hinh 16i.
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Hinh 2-19. Ly = 200m chia déc 15i

b. Poan déc hoa hodn

1<ip

200

1p

Hinh 2-20. D¢ hoa hoan

c. Poan tranh thu di hét déc han ché

i - ir 1 1 -1
p p 200 p
m —
Hinh 2-21. Di déc i,
Biéu 2-3. Chiéu dai ngén nhit ciia doan ddc (m)
\Khé\ D6 doc han ché I 10- | 13- | 21-
duong | Cip-duong 12 | 20 | 25
1435 mm . 500 | 400 | 400 | 400 | 350 | 350
qudc gia 350 | 300 | 250 | 200 | 200 | 200 | 200
chi yéu 350 | 300 | 250 | 200 | 200 | 200
1000 mm .
thir yéu 250 | 200 | 200 | 150 | 150 | 150 | 150

2.2.9. Ndi cac yéu tb tric doc.
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Mubn tau chay an toan va ém thuan khi qua diém d6i dc can ndi hai yéu t6 tric
doc. C6 hai cach ndi:
1. Néi bang dudng cong tron.
Ban kinh dudng cong ndi doc ding duoc xac dinh chur sau:
2

V
— max m
Ra 3,6.a, (t0)

Theo kinh nghiém khai thac dé hanh khach khong kho chiu khi chiu gia tdc
thing dimg khi tau qua diém ddi déc, & Nga ldy ag = 0,2 + 0,3 m/s”, tir d6 Ry =
15000; 10000; 5000; 3000 tuy thudc ce”ip duong, ¢ bic va AoRy= (0,25 = O,4)V2max,
& Nhat Ban trén dudng sat Tokaiddo Rq = 10000m; & Phap trén duong cao toc Rq =
20000m, con ¢ nudc ta trén duong cha yéu (khé 1000 mm), duong cap 1, 2 (khd
1435 mm) lay Rq = 10000m, con lai 1dy Rg = 5000m.

v /O
Hinh 2-22. Puong cong ding

T hinh v€ theo quan h¢ hinh hoc ta c6:

a a 1
T¢=Rg.tg— ; vianhdo nén tg— ~ —tga
d g2 g2 2g

R
nén Tgq= 7" tgo

Mat khac o = /o1 - o/ nén

tga = iga, —iga,
l+gatga,
Do a, o nhé nén tgoytga, = 0, dat tgoy = 1; ; tga, = i; ta ¢o:
_ R, ii—i, R,
©7 72771000~ 2000

O day Ai - hiéu s6 dai s0 cac doc lién nhau.
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Néu Rg = 10000m thi Tq=5Ai (m)
Néu Ry =5000m thi Tg=2,5Ai (m)
Xét tam giac vuong TH,A,O co
(y JrRd)z = X2+ RS
y2+2de+Rdz=x2+Rdz
Viy nhé nén y* bé qua, do d6

2

2 =’ Ddy=2> (m
YRa=x"2y 2R, (m)
T2
khix 2 Tgthiy > h= (m) (2-20)

2R,
Chu y: Khi Ai = 3%o; R = 10000m thi h = 0,01 1m. Nhu vay h 1a mot dai luong
rat nho, do vay chi lam duong cong ndi doc dimg khi Ai > 3% va Rq = 10000m hoic
khi Ai > 4%o va R = 5000m.
Vi du: Tinh chiéu sau dao dét tai diém doi déc B biét cao do mit dat thién nhién
14 350,5 m, cao do thiét ké 1a 346,36 m, i; = 5%, i, = -3%o, Rq = 10000 m.

Giai:

Tai diém B co:
Ai=/5-(-3)/ = 8%o

Tg=5Ai=40m
2 2
=t = 2 _oogm
2R,  2.10000

Cao d6 thiét ké tai diém B sau khi di b tri duong cong ndi déc ding 1a 346,36
- 0,08 =346,28 m
Chiéu siu dao dat tai diém B 1a 350,5 - 346,28 = 4,22 m.

2. Néi bang hinh cat luon cong.

Puong luon cong gdm nhirng doan thing ngin c6 do ddc thay doi dan dan theo
dang Iugn cong.
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Hinh 2-23. Hinh cit luon cong
Quy pham quy dinh chiéu dai cac doan luon cong l; > 50m, trudng hop kho
khan I; > 25m va hiéu tri s6 do déc cua cac doan théng lugn cong Ai < 1%o voi duong

cap 1, Ai < 1,5%0 v6i dudng cap 2, Ai < 2%o v6i dudng cép 3.

2.3. PHAN BO DPIEM PHAN GIOL

2.3.1. Muc dich phan bd diém phén giéi.

Dam bao thong xe lién tuc va an toan s lugng can thiét cac doan tau.

Pbam bdo cong tac khai thac: nhén va tra hanh khach, hang hoa, 1ap tau, giai thé
tau, nhuong tau, kham va stra chita dau may toa xe, le”iy nhién liéu, 1éy nudc, thay to
lai ...

Dé thoa man muyc dich d6 khoang cach giita cac diém phan gi6i phai hop 1y,
khong dwoc quéa ngan hodc qua dai.

2.3.2. Phén loai diém phén giéi.

Diém phan gidi co phat trién dudng: cac ga.

Diém phan giéi khong phat trién duong: tram tin hiéu khi dong dudng ban tyr
dong, cac cot tin hiéu thong qua khi dong duong tu dong.

2.3.3. N§i dung phan bé diém phan gi6i.

La dam bao kha ning thong qua can thiét. P6i véi duong don kha ning thong
qua can thiét dugc xac dinh theo thoi gian mot cip tau chiém dung mot khu gian kho
khin nhat (khu gian kho khan nhét 1a khu gian c6 chu ky chay tau 16n nhat).

Kha ning thong qua cta duong sat 13 sb tau hodc cip tau thong qua trong mot
ngay dém:

1440
T

N= (c@p tau/ngay dém) (2-21)

Trong do:
1440 - sb phut trong mot ngay dém
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T (phiit) - chu ky chay tau ¢ khu gian kho khan nhét
A A

t Ta t g 9] to

Hinh 2-24. Biéu d chay tau
Chu ky chay tau 1a khoang thoi gian can thiét dé thong qua mot cap tau trén khu
gian. Chu ky chay tau dugc xac dinh tir thoi diém giri doan tau dau tién ctia nhoém ra
khu gian dén thoi diém giri doan tau dau tién ciia nhom tau sau ra khu gian ciing theo
chiéu ay.
Khi tau c6 dung ¢ ga:
T=t +t,+ 1o+ T3 (phit)
Trong do:
t), t, - thoi gian tau chay trén khu gian kho khan nhét ké ca thoi gian
tang thém khi giam tbc vao ga, ting toc ra ga.
Ta, T - thoi gian tau dung ¢ ga
ty, t, phu thudc vao:
+ Loai dau may
+ Trong lugng doan tau
+ Hinh dang binh dién va tric doc khu gian
+ Chiéu dai khu gian
Ta, T phu thude vao:
+ So d6 duong trong ga
+ Heé thdng thong tin tin hiéu
+ Téac nghiép ¢ ga
Dé dam bao kha ning thong qua cin thiét thi:
+ Truong hop tau cod dung ¢ ga:
b= - (6t ) (phiy) (222)

+ Trudng hop tau chay subt qua ga:
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i+t = @ (pht) (2-23)

Mudn cho s6 ga nhuong tranh dat mic t6i thiéu can phai dam bao diéu kién
tuong duong vé thoi gian (dam bao sao cho thoi gian chuyén dong & cac khu gian
nhu nhau)

2.3.4. Nguyén tic phan bd diém phan giéi.

C6 hai nguyén tic

1. Phan b theo tiéu chuan théng nhat: duoc ap dung ddi véi tuyén duong qudc
gia, cu thé nhu sau:

- Néu c6 mot loai dau may thi thong nhét tiéu chudn kha ning thong qua N.

- Néu c6 nhiéu loai dau may khac nhau thi théng nhat thoi gian tiéu chuan tau
chay trung binh tg; + t, cua nhiéu dau may.

Chu y: Ciing c6 khi tiéu chuan vé thoi gian dugc cho theo mot lai dau may cu
thé, luc nay diéu kién twong dang vé thoi gian tau chay & cac khu gian duoc dam bao
cho ddu may d6 nhung khi chuyén sang loai ddu may khac thi diéu kién nay dé& bi
pha v&. Con phan bé theo thoi gian trung binh (ctia mot cay sd) thi ddi véi mot loai
dau may nao d6 khong dat dugc mirc do twong ding cao nhung khi chuyén sang mot
loai ddu may khac thi diéu kién twong dang khong bi vi pham qué dang.

Qua nghién ctru quan hé giira cu ly va gia thanh van chuyén cia tin/km véi cac
loai dau may, cac loai thong tin tin hi€u, nguoi ta tim ra cu ly ga co loi nhat1a 8 + 12
km.

Cin clr vao thoi gian tau chay va cu ly ga kinh té nhit ngudi ta quy dinh thoi
gian binh quan tau chay theo hai chiéu voi duong khé 1000 mm khong vuot qué 38'.

Duéi day thong qua cu ly kinh té ngudi ta quy dinh thoi gian tau chay tgt ty
ctia khu gian theo d6 ddc han ché ip VOi dau may diézen ciia duong khd 1435 mm.

Biéu 2-4. tg + ty theo ip cua duong kho 1435 mm
i, (%o0) 4-5 6-7 8-9 10-12
tai t tye (phut) 36' 34 32 30’

Néu tric doc giita hai ga 1a hinh 16m ma nén ga so v6i khu gian cao hon hoic
bang 4m thi thoi gian di vé ciia khu gian c6 thé ting thém 4 phut (do trac doc khu
gian hinh 16m nén khi ra ga ¢6 kha ning ting tbc nhanh chong).
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Tong sb thoi gian chay tau (ca di va vé) tiéu chuén trén hai khu gian ¢ ga cap
nude phai trir di 10', néu lay nudec mot hudng thi trir di 8' d6i v6i duong khd 1000
mm.

Dbi véi khu gian gan ga khu doan va doan tau mdi hudng cua ga khu doan déu
c6 tac nghiép k¥ thuat nén phai trir di 6' d6i v6i dwong khé 1000 mm.

Khi tau chay trén duong cong con chiu lyc can do dudong cong nén anh hudng
dén thoi gian chay tau, trong quy pham thiét ké co néu ang hudng ciia goc quay téi
thoi gian kéo dai.

2. Phan b theo tiéu chudn riéng cia timg tuyén.

Pugc ap dung cho dudng sit dia phuong phuc vu cho mét ving kinh t& nhét
dinh, cu thé 1a dua vao khdi luong chuyén chd vao nam tha 10 dé tinh ra thoi gian
tau chay tg; + tye.

S6 @6i tau hang can thiét vao nam thr 10 la:

n, = 36(§EH (d6i tau/ngay dém) (2-24)
Kha ning thong qua can thiét vao nam thir 10 1a:
N =(1+p)(ny + ngex + niey) (d61 tau/ngay dém) (2-25)
Trong do:

p - hé s du trit kha nang thong qua p = 20% v&i dudng don
p = 15% véi duong do6i
ny, 0 - s& d6i tau hang, tau ké nam thir 10
G - khdi lugng hang van chuyén yéu cau nam tha 10
e, €1 - hé sb tinh ddi tir tau khach, tau 1é ra tau hang: ex=1,2;¢=1,5
(e1 = 1,5 tic 1a cho 2 chuyén tau 1é chay bo qua 3 chuyén tau
hang)
Tinh thoi gian chay tau can thiét vao nam thir 10:
= 150 - (6t ) (phiy)

Nhu vay biét ty + t, ta tién hanh phan bd diém phan gidi.

2.4. YEU CAU BINH PO, TRAC DQC TAI PIEM PHAN GIOL
2.4.1. Yéu céu binh dd tai diém phén giéi.

Ga nén dit trén duong thang, néu dit trén duong cong gip khé khin sau:
a. Kho bo tri dat ghi.

b. Tang luc can khoi dong (phat sinh wy).
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c. Kéo nhiéu tin hiéu phat tau (giam tam nhin cac tin hiéu duong va ghi).

d. Cac dong tac k¥ thuat kho (kho don tau).

Truong hop dia hinh khé khan khi ma dat ga trén dudng thang 1am ting khoi
lugng cong trinh hodc 1a 1am cho duong bi dai thém ra cho phép dat ga trén duong
cong c6 R > 1000 m.

Ga khong nén 1am trén duong cong trai chidu (nhat 1a ga xép ngang do lam
giam tdm nhin cta tai xé va kho don tau), ga xép doc co thé bd tri trén duong cong
trai chiéu nhung phai dam bao mot doan tau nim vira trén d6 va dam bao du tam
nhin dé don tau an toan va dé tau chay qua ga khong phai giam tdc do.

Trong ga c6 thé dit siéu cao, duong cong hoa hodn, duong thing giita cac
dudng cong nhu ¢ trén khu gian nhung ghi phai dit trén doan thang.

Ga xép doc cho kha ning thong qua 16n hon ga xép ngang, chon loai nio tuy
theo diéu kién dia hinh,

a) %

w22

Hinh 2-25. Céc koai hinh ga:
a. Ga xép ngang; b. Ga nira doc nira ngang; c. Ga xép doc

2.4.2. Yéu ciu tric doc tai diém phén giéi.

Ga nén dat trén doan béng, néu dia hinh khé khan khi ma dat ga trén doan béng
dan dén ting khdi luong cong tac nén hodc lam tuyén dai ra thi cho phép dat trén dbc
nhung phai dam bao cac diéu kién sau:

1. Pam bao diéu kién khoi dong.
Ny Eig

n,P+0O)g M

Ti(ga) < kkd =
Trong do:

1k(ga) - dOC dan xuat cla ga

ikd - doc dan xuat khoi dong

ng - s0 dau may kéo

Néu dung mot dau may kéo thi:
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F, kkd

he ST g
F, - P(Wy+i,)
thay Qu=Q= 2 - . g vao cong thirc trén ta co:
(W 0+lp )g
. . Fygay W' +i,)
ikga) < gty = —— oo - Wig 2)

ka - Pg(w',—w'",)

Twr cong thire trén nhan théy rr?lng néu trong luwong doan tau dugc xac dinh theo
diéu kién chuyén dong déu voi van toc tinh toan trén doc han ché thi d6 doc 1on nhét
ma trén do doan tau khoi dong duge phu thudc vao do dbc han ché. Ngoai ra ixxq¢ con
phu thudc loai dau may (phu thudc gia tri Fyxq va Fikg - PW'o) cling nhu vao doan toa
xe (phu thudc gia tri w"o va wiq).

O Viét Nam thong nhat 14y:

Ikka = Ip - 4 (%0) (2-26)

2. Pam bao doan tau dimg trong pham vi chiéu dai sir dung ctia dudng don tién
lsg nh lyc ép ma phanh cua diu may (khi nha ma phanh cac toa xe dé nap gi6 chuan
bi khoi dong) thi can c6 didu kién sau:

(ngP + Q)gi < 10000 ZK; + (ngP + Q)gwia 3)

Trong do:

2K - téng luc ép tinh toan clia cac ma phanh 1én cac truc cua dau
may.

@k - h€ sO ma sat tinh toan gitta cac ma phanh va vanh banh xe ; co

léy Q= 0,25.
. 2502K
Tu do: Ii(ga) < — + Wi “4)
(n,P+0)g

3,
thay Q = — - ngP vao cong thirc trén ta co:
(WO + ip )g
2502K, (w, +1,) N
>F

kp

1k(ga) < Wid Q)

O nudce ta léy ik(ga) < 6%o.
3. Pam bao diéu kién toa riéng dimg mot minh khong bi trdi (thudong xét & cac

ga cd cat moc toa xe).
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Trong thoi gian ddn céc toa xe bi cit khoi doan tau dudi tac dung cua trong lyc
két hop véi gio thdi co thé bi troi. Qua thi nghiém d6 déc ma trén do luc can can
bang véi trong lugng bang 2,5%o. Nhu vy & hai ga lién nhau mot trong hai ga khong
duoc thiét ké doc 10n hon 2,5%o dé dam bao cit toa vi 1y do k¥ thuat (toa hong).

2.4.3. Chiéu dai ga.

Chiéu dai ga co ¥ nghia quan trong phai xét né theo sy phat trién tuong lai boi
vi khi cai tao kéo dai nén ga khong nhiing khéi lugng cong trinh ting 1én ma phai
sira chita ca binh dién, tric doc hai dau ga, tham chi phai cai lai phuong huéng cta
ca mot doan duong.

Chiéu dai ga phy thudc:

a. So do phat trién duong trong ga (so dd ga): ga xép doc, xép ngang, nira doc
nira ngang. Ga xép ngang c6 chiéu dai ga ngén nhit.

b. Chiéu dai sir dung ctia dudng don tién: chiéu dai sir dung ciia duong tiép phat
duoc tinh tir cot tin hiéu xuét phat dén mébc xung dot hodc dugc tinh tur mbc xung dot
nay toi mbc xung dot kia, hodc dugc tinh tir cdt tin hi€u nay dén cot tin hiéu kia.
Chiéu dai str dung cua duong tiép phat dugc xac dinh theo chiéu dai doan tau c6 tinh
dén hudng phat trién twong lai.

Trong quy pham thiét ké c6 dua ra cac tiéu chudn ly phu thudc vao chiéu dai
doan tau nhdam muc dich thong nhit hoa chiéu dai ga, tir d6 c6 thé thdng nhit hoa
tiéu chuin trong luong. Vi du Iy = 300; 400; 500; 650 ... m.

c. S6 duong trong ga: SO dudng & ga voi mdi loai so dd ga va chiéu dai sir dung
lyg c6 anh huong 16n dén chiéu dai ga. S6 dudng nay tinh theo khéi lugng van chuyén
nam thir 5 (néu 1a ga khu doan hay ga 16n) con néu 1a ga trung gian hay ga nhudng
tranh tinh theo khéi luong van chuyén nam thir 2.

Chiéu dai ga dugc tinh nhu sau:

i 0 0
/

Lsd
Tl Lga ‘ TH

L san ga

Hinh 2-26. Chiéu dai ga
Trong do:
lyq - chiéu dai str dung cta duong tiép phat, Iy =la,+ 10 m
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Liau - chiéu dai doan tau
10m - chiéu dai dy trir d& phong tau dau khong dung vi tri
L, - chiéu dai tinh tir hai dau ghi ngoai cling
Dbi véi ga xép doc
Lea=2lg+c (m) (2-27)
Dbi voi ga xép ngang hoidc nira doc nira ngang
Lea=lg+c (m)
O day c 1a chiéu dai phu thudc loai va so d0 ga, sé dudng trong ga, s hiéu
ghi.
Lsan ga - chiéu dai toan bd nén ga duoc kéo dai vé 2 phia thém chiéu
dai duong tang ndi doc dung dé khong phai dat ghi trong pham vi dudng cong dimg.
Lynga=Lga + T+ T" (m)
Thuong trong quy pham thiét ké cho biét Ly, ga theo Lgq.

2.5. THIET KE BINH PO, TRAC DQC PUONG SAT.

2.5.1. B6 tri diém d6i doc theo binh dd va cong trinh nhin tao.

Trong thuc té co thé gip truong hop duong cong ndi doc ding cua tric doc
trung véi duong cong hoa hoan cua binh dién. Lic nay ray lung vira phai thuc hién
duong cong dung vira phai thyc hién duong cong ndm va phai vudt sidu cao. Vi vay
nham muc dich thuan loi khi bao dudng va sira chita ray ¢ nhitng vi tri ndy nguoi ta
khong dé dudng cong ndi doc dimg tring véi dudng cong hoa hodn, mudn vy diém
d6i dbc phai cach diém dau hoic diém cudi dudng cong hoa hoin mot khoang cach
toi thiéu 1a Ty.

5 12 0 7
| | |
>Td v >Td >Td | >Td
= 1 ; = = i L—A‘ =
| | l
—ND\—/NC
™ TC

Hinh 2-27. B tri diém dbi doc theo binh d6
Tq=5Ai khi Rq= 10000 m
Ta=2,5Ai khi Rg=5000 m
Chu y: Khi Ai < 3%o voi duong kho 1435 mm va Ai < 4% v6i dudng khd 1000
mm thi diém doi doc dat & dau ciing duoc vi khong phai lam duong cong nbi doc

dang.

78



Ngoai ra néu cau thép khong c6 mang ba lat thi diém d6i doc ciing phai dat ¢
ngoai cau mot khoang cach tdi thicu 1a T4 vi trén cau thuc hién dudng cong ndi doc
dung co6 nhiéu khé khan. Vi cau bé tong cbt thép va cong thi coi nhu khong co tre

ngai gi, vi thé diém doi doc dat ¢ dau cling duogc.

| 1 2

Hinh 2-28. B4 tri diém d6i dbc trén cau thép khong c6 mang da ba lat

2.5.2. Thiét ké trac doc theo diéu Kkién tranh ngap nuwéc.

Pé thoa man diéu kién nay thi tai nhitng viing c6 nudc uy hiép phai cha y thiét
ké dé nén duong khong bi ngap. Mudn vay cao d6 vai dudong cua duong dan vao cau
16n, ciu trung ciing nhu cao d6 vai dudng cta nén duong dap qua cau nho va cong,
cling nhu cao d6 vai duong doc theo séng, theo hd chira nudc hodc qua ving triing
phai xac dinh theo myc nudce tinh toan H,

+ Dbi voi duong ce”ip 1, cép 2 ¢d Hp=Hjoo

+ Pbi véi dudng cap 3 c6 Hp = Hso

bé dam bao nén duong dugc an toan khong bi pha hoai khi dat dén muc nudc
tinh toan thi cao d¢ vai duong la:

Hyai quong = Hp + Hg + hg + 0,5 m (m)
Trong do:
H - chiéu cao song v (m)
hg - chiéu cao nude dénh (m)
0,5m - chiéu cao dé phong nudc mao dan qua nén.

2.5.3. Thiét ké binh d6 va tric doc dwong sit khi gip cau, gip cic dwong
giao thong khac va qua ham.

1. Puong sdt gap dwong sdt cil.

Chu yéu 1a giao & cao do khac nhau, it khi giao bang vi giao bang han ché ning
lyc ctia nhau va gay kho khan cho khai thac.

Khi giao cit 1ap thé cha yéu phai dam bao tinh khong thong tau.
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Néu duong sét thiét ké di trén duong sit cii thi cao d6 vai duong t6i thiéu cua
duong sit thiét ké 1a:
Huyin=H&+h+c-b (m)
Trong do:
Hg: - cao do dau ray cua dudng cii (m)
h - tinh khong (xem quy pham) (m)
¢ - chiéu cao dam tinh tir ddy dam t6i ddy ray (m)
b - khoang cach tir ddy ray dén vai duong thiét ké (m)
Néu duodng sit thiét ké di dudi duong sit cii thi cao do vai dudng ti da cua
duong sat thiét ké 1a:
Hpmax =Har -hee -c-h - hyy - b’
Trong do:
hye, hym - chiéu cao ray dudng st cii va duodng thiét ké
b' - khoang céch tir day ray toi vai dudng thiét ké (m)

a. | | b. Ha N
H min re
RSP e T T R

Axx—xbxﬂ ¢ *

hrm
H dr ‘ ‘
N J,‘,E - -] b H max
X / N — ,,,,’,
x X X X X

Hinh 2-29. So d6 giao cét lap thé giita duong sat cii va duong sat thiét ké
a. Puong thiét ké phia trén duong cii
b. Puong thiét ké phia dudi duong cii
2. Puong sdt thiét ké gap duong 6 16.
C6 thé giao bang hodc giao 1ap thé.
Giao lap thé phai dam bao tinh khong can thiét cho phuong tién giao thong di
dudi.
Giao bang phai dam bao tam nhin cho nguoi 1ai, goc giao khéng duge qua nho,
t6t nhat 1a 90°, diém giao khong nén dit trong nén dao vi han ché tim nhin.
Khi duong sat thiét ké cit duong bo nhiéu 1an hoic vi tri giao khong dat yéu cau
phai c6 phuong an céai duong 0 to.
3. Puong sdt gdp song.
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Cén xac dinh muc nudc tinh toan theo quy pham va xac dinh c6 thong thuyén
hay khong ciing nhu cap thong thuyén.

Khi gip chudng ngai nhu qua song 16n c6 thé xem xét phuong an di ham dudi
long song.

4. Puong thiét ké cia cau ham.

Puong thiét ké qua cau sit (khong co da ba 1at) nén dat trén doan thang va
bang, hin hitu cho phép dit trén dc < 3%o bai néu qua dbc cong trinh phuc tap ap
dung dinh hinh kho khan.

Dbi voi cau c6 da ba lat co thé dat trén dbc 16n ciing nhu trén dudng cong theo
quy pham.

Puong thiét ké qua ham yéu ciu vé binh do va trac doc cao hon & ngoai khu
gian. Tric doc trong ham phai dam bao thoat nudc, thong gié va an toan. D¢ co thé
thiét ké mot mai hodc hai mai tuy theo dia hinh. Ham nén ndm trén doan dudng
thang, khé khan c6 thé dat trén dudng cong theo quy pham.

2.5.4. Thiét ké trac doc dam bao an toan chuyén dong.

Hién tuong mat an toan 1a do diit méc dau may toa xe. Pt moc ndi co thé do
cht quan ngudi tai xé, do kéo qua tai nhung dirt moc dé sinh ra & nhitng noi ma moc
nbi d6i trang thai lam viéc mot cach dot ngot.

Ngudi ta nghién ciru trang thai lam viéc ciia méc ndi trén tric doc thiy rang dit
moc hay xay ra khi moc ndi 1am viéc tir ép chat chuyén sang kéo cing dot ngdt (chan
déc 16m, ddc bac thang, doc 16i & chan dbc 16m) & mot do chénh vé cao do va mot tri
s6 ddc nhit dinh con trudng hop tir kéo cing chuyén sang ép chit thi it xay ra.

Pé tranh hién tuong nay nguoi ta thiét ké tric doc sao cho méc ndi 1am viée tir
tr. Piéu nay duoc thé hién & hiéu dai s6 cua hai ddc lién nhau va chiéu dai cua
nhing ddc d6 du dé dam bao d6 ém chuyén dong ciia doan tau, chiéu dai nho nhat >
200m.

Pé dam bao an toan chay tau quy pham quy dinh nhu sau: hiéu sé dai s6 16n
nhét cta hai do doc lién nhau trén tric doc khong duogc vuot qua tri s6 d6 ddc han
ché huéng xe ning Ai < ip, ngoai trir ba truong hgp doan dbc c6 hai dudi day khi ip >
8%o thi Ai <1,/2 va khi 1, < 8% thi Ai < 4%o.

- Dbc bac thang dugc ngan cach bdi dbc bﬁng 0%o hodc dbc nhe 1 + 2 %o.

- Khi xac dinh H can xem k¥ néu xudng dc ndi bang nhiéu doan déc ma trong
doan nay co dbc < 4%o nhung chiéu dai doc < 2I; thi tdc d6 doan tau chay trén doc

nay van chua duoc hoa hoan. Vi vay tinh chiéu cao H phai tinh tir dinh (chd ndi tiép
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gitra hai doan khong c6 hai - chiéu dai > 21, va doan cb hai) tinh di. Nguoc lai néu
doan c6 doc i < 4%o (doc vo hai) co chieéu dai > 2I; thi toc do doan tau chay trén doc
nay duoc hoa hodn vi vy tinh chiéu cao xudng ddc can phan doan ra.

* Déc 16m ( mot phia hodc hai phia)

Ni<ip/2
1>4 %o i>4 %o
H>10m H>10m
* Ddc béc thang
i>4
Lz o Ai<ip/2
H>10m 20
_ Ai<ip/2
i>4 %o
> 2lt H>10m
i>4 %o Ai<ip
H>10m
* Dbc 16i & chan dbc 16m
Ai<iv/2 A/Kip
Holom >4 %W \ \
|
<21t ‘
>2 1t

Doan ddc 16i & chan doc 16m xay ra hién tugng moc ndi lam viée tir ép chat
sang kéo cing do d6 1am doc dém nhe & gitta dé dam bao & chan doc 16m va dinh
ddc 16i Ai <iy/2 , con noi khac thi Ai < i,

2.5.5. Thiét ké dam bao tau chay khong bi gian doan (dam bao tau chay
lién tuc).
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Dé dam bao tau chay lién tuc khi thiét ké tric doc va binh dién duong st can
dam bao céac diéu kién sau:

1. Luc can thuc té khong dugc vuot qua lyc cén tinh toan, mudn vay phai triét
giam cac dbc gidi han & nhitng noi c6 dudng cong.

Trong luwgng doan tau tinh theo diéu kién chuyén dong déu voi van téc tinh toan
Vp theo d6 dbc ip do do6 khi c6 duong cong thi doan cé déc i, phai gidm di mot dai
luong twong duong voi w; hay 13 phai giam di mot lugng 13 i, nhu vay doc thuc té 1a
1=1p - 1r (1 =1cp - I ; 1 = Igc - Iy). & day i, dugc tinh theo cac cong thirc néu & ph?m suc
kéo dau may phu thudc vao khd duong va quan hé giira chiéu dai dudng cong va
chiéu dai doan tau.

Khi R < 400m hé s6 bam lan cta banh xe diu may va ray giam din dén lyc kéo
bam giam, do vay dé dam bao kéo hét Q tinh toan phai triét giam thém mot luong 1a
i

Ta co i(P:fk-fkr:fk(l-&)

fe

Trudng hop tau chuyén dong déu trén ddc gidi han ta co:

fi =wo + ip
t‘ d I3 R . fkr
rdd i,=(wot+ip) (1--2)
S
F_<1000ZP F,
Nhmg ¢ 80 | L Fw _ o _P0
F, <1000ZPgo,, Foo fi o
Cubi cung:
i = (wo + ip)(1 - 2o
Dy
O day:

Fx, i ; Fir, fie - luc kéo toan phé"m va luc kéo don vi trén dudong théng
va trén dudng cong & van toc V = Vp.
wo - luc can don vi co ban binh quan ciia doan tau ¢ van toc V = V.
@i - hé s6 bam tinh toan trong dudng cong ban kinh nho
250+ 1,55R
P P TS00 + LIR

@y - hé s6 bam trén duong thang & van toc V = Vo
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Luu y: Phia 1én doc cling phai triét gidm i, trén chiéu dai bang chiéu dai doan
tau vi khi dau may vao duong cong, hé s6 ma sat giita banh cai va ray giam tuc khac
trong khi doan tau con nam ngoai dudng cong.

2. Luc can thyc té khong vuot qua luc can tinh toan ¢ noi co ham.

: R :
1p <Bip >+ 1y 1p

Hinh 2-30. Triét giam dc trong ham
Tau vao ham chiju luc can phu trong ham, do vay khi 1 > 300m phai giam d¢
ddc giéi han tir 10 + 25 % tuy theo chiéu dai him : i, < Biy, (trong d6 B 1a hé b triét
giam dbc ¢ ham).
Luu y: Can giam dai lwong dc khong chi trong hAm ma ca & doan phia 1én doc
mot doan béng chiéu dai doan tau.

3. Luc can thyc t€ khong vuot qua lyc can tinh toan ¢ noi 1€n doc vao ga.

N

<ip-4 1ga

> 1t Lsan ga =1t

Hinh 2-31. Triét giam ddc doan vao ga

Do mot nguyén nhan nao d6 ma tau chua dugc phép vao ga, vi tau phai dung

ngoai ga thi doan ddc ma tau dimg phai dam bao diéu kién khoi dong, mudn vay
i<ip-4va ;2]

4. P& phong cat bay.

Cén chon hudng tuyén theo chiéu hoat dong cuia gi6. Néu khong thé dat hudng
tuyén doc theo diing chiéu gié hoic theo mot goc nghiéng nho nao day thi lac dau
dung tdm chin dé che sau d6 phai trong cdy nhu thong hodc phi lao dé phong cat
bay, ciing c6 thé giai quyét nhitng doan duong dép thap bang nén dip cao hon.

2.5.6. Nhirng s6 do vé binh d6 va tric doc.
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Dé danh gia binh d0 va tric doc ciia duong thiét ké, nhat 1a khi so sanh mot sd

phuong an can c6 nhiing so6 do vé binh do va trac doc.

1. Vé binh do.
a. Chiéu dai toan bo L.
b. Chiéu dai doan thiang L, chiéu dai dudong cong L. theo km va ty 18 % cia

chung so voi chiéu dai tuyen.

c. S6 goc quay (s6 dudng cong trén toan tuyén) va sd goc quay cho 1 km.
d. S6 d6 géc quay Za cho toan tuyén va cho 1 km Zov/L.

e. Ban kinh trung binh ctia duong cong

180XL, 57.3%L,

o o

th =

g. Chiéu dai cac duong cong véi cac ban kinh khac nhau.

h. S6 diém phan gidi trén duong thang va trén dudng cong.

2. Vé tric doc.

a. Chiéu dai cua nhiing doan déc nim ngang, chiéu dai cac doan ddc (km) va ty

1€ % cua chung.

b. Chiéu dai ctia nhitng dbc 6 tri s6 déc khac nhau (bao gdm ca nhiing doan di

doc han chg, di doc vo6 hai ...)

c. Tong chiéu cao phai khic phuc cua timg chiéu.
d. S6 diém phan gidi trén dudng bang va trén duong doc.

Trén day la mdt so chi tiéu néu 1én mot vai dic tinh cda tuyén duong. Bé danh

gi4 day du can phai so sanh cac dic tinh van doanh, khdi lugng cong tac, gia thanh

xay dung, chi phi khai thac cta tirng phuong an.

Chuong 2 . Binh db, tric doc PS

5.

Cac yéu td dudng cong, wu nhuoc diém cua dudng cong ban kinh
nho. Yéu cau vé doan thing giira cac doan
cong. Xac dinh goc quay nho nhat.

Cac ddc gioi han (doc han ché, can bang, gia cuong, quan tinh): diéu
kién st dung, dinh nghia va cong thirc tinh. Déc quan tinh khac cac
débc gi61 han khac ¢ diém nao.

Céac ddc thiét ké (ddc van doanh). Cac cach nbi 2 yéu t6 tric doc.

. Muc dich, phan loai, néi dung va nguyén tic phan b6 diém phén gioi.

Yéu cau vé binh dd va tric doc tai diém phan gi6i. Xac dinh chiéu dai

ga.
Cach bo tri diém doi doc theo binh do va cong trinh nhan tao.
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Céach thiét ké binh dd va trac doc khi gap BS ci, duong 6 t0, cau,
ham.
10.Cach thiét ké trac doc dam bao tau chay an toan (khong bi diit moc tai

diém d6i dbc).

Céch thiét ké trac doc dam bao tau chay lién tuc khi qua dudng cong,
qua ham,truée khi vao ga,



CHUONG 3. VACH TUYEN

3.1. NHIEM VU VACH TUYEN, CAC PHUONG AN VE
HUONG TUYEN.

3.1.1. Nhiém vu vach tuyén.

1. Nhiém vy vach tuyén: Viéc xac dinh vi tri hop 1y ctia tim duong trong khong
gian 1a cong viéc tong hop vé khao sat va thiét ké. Dé giai quyét van dé nay can co
cai nhin téng thé vé cac mit dia hinh, dia chit, thuy van... vé mit xay dung va khai
thac, vé cac mit kinh té co lién quan.

2. Khai niém vach tuyén: 1a tong hop cc qua trinh khao sat nham dé xuat, chinh
1y, lwa chon phuong an tuyén bao gdm ca ngoai thuc dia va ndi nghiép.

Mdi phuong an tuyén can dam bao tuong quan hop 1y giita chidu dai, khoi
lugng cong tac, chi phi xay dung va chi phi khai thac. N6 phai dam bao nhiing yéu
cau nhét dinh sau:

a. Binh d6 va tric doc phai phu hop véi chuan tic ciia quy pham thiét ké cua
loai cap duong ay.

b. Nén dudng va cac cong trinh trén tuyén phai dam bao cac yéu cau vé 6n dinh,
an toan va khong lam gian doan chay tau.

Nhitng yéu t6 anh huéng dén viéc chon tuyén:

a. Yéu t6 kinh té: y nghia tuyén duong, tinh chat va lugng hang hoa chuyén cho,
diéu kién phan bd ga dau, ga cudi, diéu kién chon ga ndi véi tuyén duong sat cii va
véi cac duong giao thong khac.

b. Yéu td tu nhién: dia hinh, diéu kién xay dung, dia chit va dia chét thuy van,
viéc chon dit cac ciu céng ... cac diéu kién vé khi hau (gi6, mua, nhi¢t 49 ..).

3.1.2. Néu cac phwong 4n vé huéng tuyén.

Tic 1a d& xudt ra nhimg phuong an ¢ thé vé hudng tuyén giira hai diém dau,
cubi va cac diém khéng ché giita ching néu thiy can thiét. Nhu vay khi thiét ké mot

tuyén duong sit mdi co rat nhiéu phuong 4n vé hudng tuyén va tuy theo timg giai
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doan khao sat thiét ké ma ta loai bo dan cac phuong an kém gia tri va chon ra dugc
phuong an ¢6 1o nhat.

Trén hinh v& chiing ta xem xét cic phuong an vé hudng tuyén duong sit A - B.
Ngoai diém dau A va diém cudi B tuyén cin di qua mot diém trung gian C (diém
kinh té). Dé cit duong phan thuy ching ta chon dugc hai diém thap nhat 14 a, b va
khi tranh hd chon duoc diém ¢ va d (diém khéng ché). Tap hop cac diém ta dugc hai
phuong an co ban vé hudng tuyén, dé 1a phuwong an phia Bic qua cac diém A - C - a
- ¢ - B va phuong an phia Nam qua céc diém A - C - b - d- B.
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Hinh 3-1. Phuong 4n hudng tuyén

3.1.3. Pwong chim bay va diém kinh té, chwéng ngai va diém khong ché.

1. BPudng chim bay:

Puong chim bay 1a dudng ngin nhét luon theo hinh cu cua qua dit, ndi lién
giita hai diém dau, cudi va qua cac diém kinh té.

Trong da s6 cac truong hop vi diéu kién dia hinh, dia chat cong trinh duong sat
s& phai di chéch khoi huéng tuyén ngan nhat, nhu vay duong chim bay 1a chd dwa dé
nguoi ta dan tuyén lam sao cho han ché duogc chidu dai tuyén dudng.

2. Piém kinh té:

La cac diém tao hang, khu dan cu 16n, bén tau, bén xe, khu dau mbi giao
thong...

3. Chudng ngai:

Nhitng chudng ngai vé dia hinh va dia chat bi duong chim bay cit qua c6 thé
phén ra hai nhom:

a. Chudng ngai binh dién: séng 16n, vung dan cu, hd, dam léy, vung dia chét
XAu, vung moé khu vuc cAm...

b. Chudng ngai tric doc: dudng phan thuy cao, cic go dit cao, vuc thim, bo
song 16 ...

4. Piém khong ché:
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D6 1a nhitng diém xéc dinh tuyén c6 thé hodc khong thé di tranh hodc di qua cac
chudng ngai.

Dbi véi mdi chudng ngai can dinh ra cac phuong an vé vi tri cua diém khong
ché dé tranh chudéng ngai (néu co thé dugc) hoic 1a di qua né.

+ Néu di tranh tuyén s& dai hon nhung lai lam giam dwoc khéi lugng cong trinh.

+ Néu di qua tuyén s& ngan hon nhung thuong lam tiang khéi luong cong trinh
va gia thanh xay dung , c6 khi diéu kién khai thac gap nhiéu kho khan.

3.2. PHAN LOAI VACH TUYEN.

Tuy theo diéu kién sir dung dia hinh, dia thé va cac d6 doc ma trong thuc té
khao sat thiét ké nguoi ta phan ra loai vach tuyén theo hai dic diém sau:

- Vach tuyén theo diéu kién dia hinh, tirc 13 loi dung hinh thé cua mat dat.

- Vach tuyén theo diéu kién sir dung doc han ché hay 1a cac dbc giéi han khac.

3.2.1. Vach tuyén theo diéu kién dia hinh.

1. Vach tuyén khong cit dudng phéan thuy chinh: tirc 1a khong chuyén tuyén tir
hé thdng song nay sang hé thong song khac, bao gom:

a. Tuyén men song (a)

b. Tuyén ven dudng phan thuy (b)

c. Tuyén men sudn ndi (c)

Hinh 3-2. Vach tuyén men song

2. Vach tuyén cit mot hay mot s duong phéan thuy chinh: tirc 1a khi tuyén di tir
hé thong séng nay sang hé thong séng khac, noi cit thuong 1a noi triing thap do 1a
déo (tuyén duong sit qua déo Hai Van). Kiéu tuyén nay phdi hop nhiéu doan tuyén
khi thi di men song, khi theo suon nui, liic cit duong phan thuy.
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Hinh 3-3. Tuyén vuot déo

3.2.2. Vach tuyén theo diéu kién sir dung ddc gi6i han.

Vach tuyén loai nay dugc xac dinh bdi twong quan gitra d6 dbc thién nhién
trung binh igg, va do dbe vach tuyén Tyt

Déc thién nhién trung binh iy tinh cho timg doan tuyén mot theo nhing diém
dac biét trén dia hinh va bo qua nhiing thay ddi cao do mat dat trén doan do.

Ddc vach tuyén iy 12 ddc cho phép 16n nhét caa mot doan tric doc, no 1a dbe
gidi han trir di gia trj trung binh déc twrong duong luc can dudng cong.

T =1p - 1 (ich - 1r 5 1ge - 1r)

O day i, - dugc 1y mot cach tong quat tuy theo dia hinh do khi vach tuyén chua
biét s6 1an ddi chiéu va goc quay.

+ Vé6i ving ddng biang i, = 0,5%0 twong dwong véi tong sb goc quay 40° trén
lkm

+ Véi viing trung du i, = 1%o twong duong véi tong s goc quay 80 trén 1km

+ Véi vang ndi i, = 1,5%o0 twong duong véi tdng sb goc quay 120° trén 1km

O day ta chua can chinh xac dai lwong i; boi vi sau nay khi tién hanh giam dbc
tuy co sy thay ddi trong dai lwong i, nhung chiéu dai tuyén s& khong thay ddi bao
nhiéu.

Theo diéu kién sir dung ddc gidi han khi vach tuyén ta c6 thé phan ra:

- Néu iy < iy - vach tuyén tr do

- Néu igg > iy - vach tuyén kho khin

+ NE&U igp ~ iyt - vach tuyén kho khan khong phat trién duong
+ NEU gy >> g - vach tuyén kho khan c6 phat trién duong.

3.3. NHIEM VU VA PHUONG PHAP VACH TUYEN TU DO VA VACH
TUYEN KHO KHAN.
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3.3.1. Nhiém vu va phwong phap vach tuyén tw do.

1. Nhiém vu vach tuyén tw do.

Trén tuyén tu do khong c6 nhimng cao d6 phai vuot 16n, do d6 nhiém vu co ban
ctia vach tuyén ty do 1a dat tuyén giita cac diém khdng ché v6i do 1éch tdi thiéu khoi
chiéu tuyén ngin nhat. Mudn thé phai:

a. Vach tuyén di tir chuéng ngai niy sang chudng ngai khac va doan tuyén giira
cac chudng ngai phai dit sao cho ngin nhat.

b. Phai lap luin duoc goc quay va tri sb ctia né ciing nhu ¢ tranh hudéng tuyén
di xa hudng tuyén ngin nhat.

c. Pinh goc quay dbi dién voi chudng ngai va chudng ngai nam phia trong goc
quay.

d. Nén dung goc quay nho dé khoi ting thém chiéu dai.

e. Chiéu di ciia ga trung voi hudng tuyén, néu léch thi phai han ché do léch

bang cach han ché goc quay.

Hinh 3-4. Vach tuyén tu do
Mic du vach tuyén tu do d& dang & chd it phai vuot qua nhimg chudng ngai cao
thip nhung cong viéc nay khong don gian vi co thé co rat nhiéu phwong an vach

tuyén ma ta phai tim ra nhitng phuong an t6t nhat.
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Hinh 3-5. Lya chon vi tri dinh goc quay khi vach tuyén ty do
a. Tric doc gian lugc AbcdE
b. Trac doc gian luoc AghiE

2. Phwong phdp vach tuyén tir do.

Vach tuyén bang cach thir dan véi ndi dung sau:

a. O lan thir dau tién dat tuyén theo chiéu ngén nhit qua cac chudng ngai roi 1én
trac doc.

b. Tién hanh phan tich trac doc nhan dugc va dé xuét ra cac phuong an di tréch
khoi hudng di ngin nhat cho timg doan hay 13 cho ca mot doan tuyén dai dé tranh
chudng ngai.

c. Vach tuyén theo phwong an di tranh, sau d6 phan tich va két luan nén di theo
phuong an di tranh hay phuong an ci.

3.3.2. Nhiém vu va phwong phap vach tuyén khé khin.

1. Nhiém vu vach tuyén kho khan.

La dit tuyén qua nhimg chudng ngai cao thip bang nhing d6 déc dugc n dinh
trudce, chi & nhitng noi that can thiét mai phai kéo dai tuyén ra, noi chung tric doc Iy

thuyét doan vach tuyén kho khan c6 dang sau:
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Hinh 3-6. Tric doc tuyén kho khan.
a. Vach tuyén kho khin khong phat trién duong: c6 hai trudng hop:
- Khi iy = it
- Khi iy < i khong nhiéu thi cling co thé khong trién tuyén béng cach dao mot
luong Ah & dinh hoac dép mot lugng Ah & chén hodac 1a dao mot it & trén va dép mot

it & dudi.

H,

Ah=hggEheido
H,

lo ‘

H,
h=H2'H1 \I:]h_HZHI
itntb
i | o H

Hinh 3-7. Vach tuyén kho khin khong trién tuyén

b. Vach tuyén kho khan c6 phat trién dudng.
Khi iy << igg, dé giam dép cao dao siu bat budc phai phat trién duong va lugng

trién tuyén 1a Al=1-1,
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Hinh 3-8. Vach tuyén kho khin c6 phat trién dudng
O day:
1 - chiéu dai doan tuyén c6 phat trién duong
lp - chiéu dai dudng chim bay (chiéu dai doan tuyén theo duong
thang)

=2t (3-2)

Al= ] =—20 2 (3-3)

Dé giam bét luong trién tuyén Al thi dinh déo phai dao thém, chan déo phai dip
thém.
_(H,—h

dao

)= (H, +hy,)

l

Al lo (3-4)

vt
Néu chicu dai doan tuyén kho khan c6 nhiéu khu gian thi chiéu dai tuyén toi

thiéu:

min

H,—h,)-(H +h
_ U, dao). (H) + iy ) + Alpg =1+ Al (3-5)
1

vt
O day Al - luong trién tuyén do phan b ga.

+ Néu céc ga dit trén dudng thang thi

Alpe = n.lsea
Trong do:
n-sdga

lsga - chiéu dai sin ga
+ Néu céc ga dat trén ddc thi Al s& nho hon va néu doan kho khin 1a doan rat
dai nén xac dinh chinh xéac sd ga rat phirc tap thi

Alpg = atpel
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O day Olpg - hé s6 phu thudc vao tiéu chuan phan bb diém phéan gidi, vao dbc

han ché i, vao chiéu dai san ga ly, ; o = 0,08 + 0,10 - dwong cap 1,2; o = 0,06 +
0,10 - dudmng cip 3. (a lay gia tri 16n v6i tuyén 6 lyg, 16n va i, nho).

2. Phuong phdp vach tuyén khé khan.

La so bo dat duong khéi luong khong, tire 1a duong ma cao do thiét ké trung véi
cao do mat dat. Ban chét ciia phuwong phap vach tuyén kho khin 13 ¢ chd:

- Biét hiéu s6 cta hai duong dong muc 1a Ahgy, ta c6 thé dat giita hai dudng
déng mirc mot doan duong d; voi do dbc cho trude iy
Ah,

1

di = (3-6)

vt
- Ding compa dit nhitng doan d; lién tiép nhau tir duong dong mirc ndy sang
duong dong muc khac. Néi lién cac doan d; ta c6 dudng gdy khic, d6 1a dudng khbi
luong khong tuong tmg voi do doc cho trudc.
- Tuyén ching ta phai vach bam vao duong khéi lugng khong nhu vy s& dam
bao chiéu dai va khéi lugng cong trinh hop 1y.

Hinh 3-9. Puong khéi luong khong
b. Yéu ciu chu yéu khi dat tuyén kho khan.
Pit tuyén phai dam bao dugc chiéu dai 1y thuyét da tinh trude, khong trién

tuyén mot cach vo ich, mudn vy nén vach tuyén tir cao xudng thap dé khong ton
that cao d6, phai tan luong di hét déc vach tuyén.

Vach tuyén phai dya vao tric doc 1y thuyét, phai chon cao do mat dat thé nao
cho phi hop véi tric doc 1y thuyét.
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Phai chon vi tri va tri s6 goc quay thé nao dé dam bao dugc chiéu dai tuyén hay
doan trién tuyén di tinh trudc.
Viéc dat ga trén doan bang hay trén dc phai lya chon phu hop véi chiéu di cia

tuyen va ipng * iga.

0 li i<i iy 0}/0 il 0 |iy 0

Hinh 3-10. Khong str dung hét iy va ton that cao do trén doan vach tuyén khé khan.

3.3.3. Cic loai hinh trién tuyén.

Thuc té khao sat thiét ké nguoi ta phan ra hai loai hinh trién tuyén:

1. Trién tuyén don gian.

La cach dat vai ba duong cong vé6i goc quay thuong khong qua 90° va chidu dai
trién tuyén AL khong 16n 1am dé giam khdi lugng dao dap hodc tranh thi do cao khi
vach tuyén khé khan.

i

h

Hinh 3-11. Trién tuyén don gian

a. Tuyén uon luon; b. Tuyén bao sudi ngang

2. Trién tuyén phirc tap.
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a. Tuyén luon séng nhanh hodc khe subi: Truong hop ndy tuyén di men song va
quay lai ching 180°, nhidu khi gip dia hinh qua kho khin phai dip cao hodc 1am ciu
can, dao sau hodc phai lam ham... Tuyén lugn séng nhanh hodc khe subi khac, tuyén
bao sudi ngang & chd goc quay rit 16, dat t&i 180° hodc 16n hon.

?wﬁ

;

= = e
Hinh 3-12. Tuyén hinh phich nuéc
b. Tuyén hinh lwon bong dén: ciing cAn di mot goc khoang 180° dé luon theo
dia hinh. Tuyén ¢ thé lwgn mot 1an tao ra mot bong dén hodc lugn nhiéu 1an tao ra
nhiéu bong dén.
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Hinh 3-13. Tuyén hinh bong dén
a. mQt bong b. ba bong
c. Tuyén luon hinh xoén b¢c: Tuyén quay di mot goc dén 360° hay hon nita, c6
khi & mot diém nao d6 trén binh dd tuyén lai cat ngang ban than minh nhung khong
ddng mirc v6i viée sir dung ham hay cau can.
d. Tuyén lugn theo hinh dich dic (chit chi): truong hop dung dudng cong tron
goc quay quéa 16n khong loi thi c¢6 thé dung kiéu chir chi, tuy nhién né c6 nhuge diém

1am cho vén toc khu doan va kha nang thong qua giam.

Hinh 3-14. Tuyén hinh xoin 6¢
a. mot giao cit b. ba giao cit c. chi tiét doan c6 ba giao cit
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Hinh 3-15. Tuyén hinh chir chi

3.4. PAC PIEM VACH TUYEN THEO NHUNG PIEU KIEN PIA HINH,
PIA THE VA PIA CHAT KHAC NHAU.

3.4.1. Vach tuyén men song.

Luu vyc song thuong dugce dé y ngay ca khi chi c6 thé loi dung duoc timg phan
cua luu vuc vi luu vuc séng c6 uu diém sau:

a. C6 thé dit tuyén theo nhitng d6 ddc thoai.

b. Tuyén chi vuot nhimg cao d6 nho.

c. Néu can thiét c6 thé trién tuyén theo cac song nhanh mét cach dé dang.

d. Cung cap nudc cho ga tién loi.

e. Co diéu kién thuan loi dé khao sat, thi cong va khai thac dudng sit do c6 thé
chuyén ché may moc, vat liéu nho cang song.

Luu vuc song ¢6 ba loai:

a. Luu vuc séng ¢ viing dong bang va ddi thoai, song ¢ day rong, it khuc khuyu.
Ddc mat dat cua luu vuc nay rat nho.

b. Luu vuc & ving dodi cao thap thuong hep va udn khuc, doc thién nhién da
khé 16n, nhiéu khi dia hinh c6 nhitng khe vyec.

c. Luu vyc song & viing nui rat hep, nhiéu khi gip nhitng nui cit ngang va gip
nhitng vach da sat bo song.

Nhiing khuyét diém ctia tuyén men song 1a:

a. Dong song hay udn lugn nén tuyén phai vong véo nhiéu khi tréch khoi hudng
tuyén ngén nhat.

b. Tuyén phai cit cac song nhanh nén cong trinh nhan tao nhiéu.

¢. Do d6 ddc doc thién nhién khac nhau & thuong luu va ha luu do d6 kho vach
tuyén bang d6 doc han ché duy nhat.

d. Nhiéu khi gip ving dia chit xdu nhu dam Iy, hd nén nén duong bi de doa.

Néu tuyén men song gip doan song ngodn nghéo di tranh nd bit budc phai trién
tuyén 16n thi bén canh phuong an di trdnh (a) can xét dén phuong an kéo thang bang
cach di qua hai cau (b) hodc 1a phuong an cai dong song (c). (Poan tuyén dudng sit

men séng Hong Yén Bai - Lao Cai).
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Hinh 3-16. Cai song
3.4.2. Vach tuyén ven theo dwong phéin thuy.

Viéc vach tuyén nay phu thudc nhidu vao tinh chat ciia duong phan thuy.
Puong phan thuy c6 thé bang phing va rong, ciing c6 thé hep udn lwon va 15i 16m
nhu duong vién dinh nii.

Néu gip duong phan thuy rong, bang phang thi tuyén di theo duong phan thuy
¢6 nhing wu diém:

a. Binh d6 tuyén don gian.

b. Khéi lugng cong tac dat nho.

c. It ¢6 cau cong, néu c6 thi khau do nho va néu dit tuyén giita dudong phan thuy
thi hoan toan khong c6 cau cong.

d. No6i chung dia cht tot.

Néu duong phan thuy hep udn lwon va 1i 16m thi cic wu diém trén mat dan va
xudt hién mot loat khuyét diém so véi tuyén men song:

a. Dia hinh kho khan hon so véi truong hop tuyén men song trén ciing doan do.

b. Phai vuot nhidu cao do vi dudng phan thuy khi 1én khi xubng.

c. Gap kho khin va tén kém khi cap nude cho ga.

Néu gap duong phan thuy phic tap thi di tréch xudng phia suon, khi 4y tuyén
men suon nui.

3.4.3. Vach tuyén men swon nui.

Thuong dia hinh & sudn nti tuong ddi 6n dinh (déc theo mot chiéu), co khi gap
khe vuc va suon dbc 16n.

Uu diém cua tuyén men sudn nai 1:

a. D& lya chon ddc han ché vi suon c6 do doc nghiéng nén dé lya chon cao do
mat dat theo d6 ddc vach tuyén Iyt.

b. it c6 déc nguoc ¢ nhitng doan dai nén tuyén it phai 1én xudng.

Khuyét diem cua tuyén men suon nui la:
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a. Vé dia hinh néu suon ndii ¢6 nhidu khe vuc thi vi tranh n6 phai cho tuyén
luon do d6 binh dd vong véo, c6 thé phai dung ban kinh nho, c6 khi khéi lwong dat
da lon.

b. S6 cong trinh nhén tao s& nhiéu hon so véi tuyén men song vi trén sudn nui
c6 nhidu sudi, séng con. Thuong tuyén cang di trén cao thi cang nhidu cbng (vi trén
cao nhiéu subi).

c. Pit ga trén suon nai khé khan va khdi lugng cong tac 16n, nhiéu khi phai dat
trén dudng cong.

d. Tuy theo dia hinh suon nui c6 thé phai xay ké, tuong chin, dé phong dé roi.
Nhiéu khi & suon nai con xuat hién nhitng ngudn nudc ngam hay 1a hang dong. Xét
vé quan diém nay thi phuong 4n men sudn ndi boc 16 & nhuge diém so voi tuyén

men song va men duong phan thuy.

Hinh 3-17. Tuyén men sudn nui

Tuyén duong sit tir Ga Ph6 Trang (Bic Giang) di Lang Son 1a tuyén men theo
suon nui.

3.4.4. Vach tuyén cit dwong phéan thuy.

bay la truong hop phuc tap va khoé khan vi phai vugt qua cac chudng ngai cao
thip, n6 c6 khuyét diém sau:

a. Chiéu dai doan vach tuyén kho khan 16n, lugng trién tuyén 16n.

b. Phai vuot d6 cao 16n.

c. Khéi lugng dat d4 16n, dic biét 1a & noi giao gitta dudng phan thuy va thung
ling.

d. Nhiéu khi phai lam ham trén dinh déo va cau can dudi chan déo (Tuyén
dudng sit vuot qua Déo Hai Van).

3.4.5. Vach tuyén theo diéu kién dia chat phirc tap.
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Trong truong hop dia chit kho khan thi yéu t6 anh huéng nhidu dén tuyén
khong phai la dia hinh ma la dia chit va dia chat thuy van. Vi vay viéc vach tuyén
phai tién hanh song song véi viéc diéu tra dia chit va dia chat thuy vin & noi tuyén di
qua (chiéu ngang 1 + 5 km, c6 khi 16n hon).

1. Dét truot.

T6t nhét 1a tranh viing dét truot, néu di qua viing dét trugt khic phuc bang cach:

a. Tuyén di phia trén cao va bén ngoai mit truot bang nén dao nong (Vi trén d6
cuong do truot yéu hon, khong di bang nén dip vi sé tao thém trong luong trugt).

b. Ham di dudi mat truot.

c. Cau can ¢6 mong ¢ dudi mat trugt.

D e

nén dao

cau can

Hinh 3-18. Tuyén di qua dia chét phirc tap

2. Vach tuyén qua viing c6 hang dong (qua ving casto).

Hang dong dé gay sut nén duong tSt nhat 1a nén tranh qua né.

Néu thiy tranh ma khong lgi vé kinh té thi giai quyét bang nén dip nong va
dung mot sé bién phap chéng lai hién twong Casto nhu thoat nuéc mit tot cho nén
duong, danh sap hang hodc 1a phun vira bé tong lap day hang (Poan tuyén duong sit
& Dbc Xay - Ninh Binh).

3. Vach tuyén qua ving dam ly.

Phai thim do dé danh gia chidu sdu va tinh chat cua 16p bun, phai xét dén
nguyén nhan phat sinh bun 13y, nguén nudc cung cip dé dé ra bién phap khai thong
va lam kho ving d6. Viéc chon phuong an di vong hay 1a di qua dam lay 1a theo
quan diém kinh té.

Néu di qua ving dam lay thi:

a. Tuyén phai di qua ving bun 1ay hep nhét va noi mat day khong c6 doc ngang.

b. Nén lai tuyén di gan noi c6 dat tot co thé dung dé dip nén duong.

(Poan tuyén duong sit & dau cau Ham Rong phia bic qua dam 1ay).

3.5. VACH TUYEN QUA SONG.
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Chon vi tri cdu phai phu hgp véi hudng tuyén, khong nén 1am xa huéng tuyén
nhiéu qua.

a. Cau 16n thi duong theo cau.

b. Cau nho va cau trung thi cau theo dudng.

V& mat thuy van va dia hinh dia mao.

a. Long song phai 6n dinh, thang déu (néu khong s& bi x6i mon)

b. Song phai hep, bii nho, long song can, khong c¢6 nhanh, khong c6 bai ndi va
bun lay.

c. Cau phai vudng goc voi séng (tirc 1a nén chon noi nao thung liing séng va
dong chu song song v6i nhau). Néu kho khin cau cé thé 1am vudng goc véi dong chi
va léch v6i thung liing song 5 + 10° dbi véi song co thong thuyén hay nguoc lai
vudng goc véi thung liing song va 1éch v6i dong cha 5 + 10° néu séng khéng co
thong thuyén.

d. Khong nén dat goc quay ¢ bai song, néu bat budc phai dit goc quay thi phai
phtt hop véi huéng nudc chay (vi dit nguoc sé tao ra xoay lam hong mb tru).

e. Tan luong dat vi tri cau cach xa bai boi.

Vé mit dia chit ¢d ging chon noi ¢6 ting da co ban gan day séng, dia chat bo
song on dinh, khong sut 16, khong c6 casto.

Tuyén Ha Noi - Lang Son qua Song Hong, Song Pudng, Song Cau, Song
Thuong; Tuyén Ha Noi - Hai Phong qua Song Thai Binh & Hai Duong; tuyén duong
sat Ha Noi - Thanh Hoa qua Song Pay Phu Ly, Ninh Binh.

Puong

giGi han

nudc 1én \g
khi 1

dat khong dat

Hinh 3-19. Vach tuyén qua song

3.6. PANH GIA VIEC VACH TUYEN.
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Lua chon dung tuyén s& dem lai hiéu qua kinh té 16n, con chon tuyén khong
dang s€ kéo theo tang mot cach vo ich chi phi xay dung cong trinh cling nhu chi phi
khai thac sau nay.

Dé danh gia viéc vach tuyén ngudi ta dung cac chi tiéu tuyén sau:

a. Chiéu dai tuyén L: bao gdm chiéu dai cac doan thang va chiéu dai cac dudng
cong.

b. Chiéu dai trién tuyén thém AL =L - L, (km)

Lo - chiéu dai duong chim bay do truc tiép trén ban d6 hodc tinh toan
thong qua toa do cac diém dau, diém cubi va diém kinh té néu co.

c. Hé s6 trién tuyén A= Li; trong truong hop tuong dbi thuan loi A = 1,05 +
0

1,15

d. Chiéu dai va ty 1€ % doan vach tuyén tu do, vach tuyén khoé khan cho phép
danh gia xem viéc chon doc han ché ip va huéng tuyén hop 1y hay chua (Vi du néu
hé sb trién tuyén 16n A > 1,25 va doan di véi vach tuyén kho khan chiém > 50% thi
dé giam chiéu dai tuyén can xem xét phuong 4n di déc han ché ip 16n hon. Nguoc lai
néu hé sd trién tuyén nho va doan vach tuyén kho khin ciing chiém ty 1& nho thi dé
tang chiéu dai doan vach tuyén kho khian c6 thé ding doc han ché i, nho hon, trong
truong hop nay doc han ché i, nho khong dugc kéo theo lugng trién tuyén 16n ma chi
lam tang khong dang ké khdi luong cong tac dat da).

3.7. QUY PINH BAN VE BINH PO VA TRAC DQC TUYEN, CAC SO
PO BINH PO VA TRAC DQC.

1. Quy dinh chung.

Ban vé€ dugc thuc hién trén giéy c6 khd 297 mm hodc khi can thiét 594 mm va
chiéu dai 1a boi s ctia 210 mm.

2. Binh dé tuyén.

Binh d6 tuyén duong thudng 1a 1/10.000 hodc 1/25.000 (giai doan kha thi);
1/2000 hodc 1 1/5000, 1/1000 (thiét ké k¥ thuat). Trén binh d6 khi can thiét c6 so
hoa dia hinh, cé dinh goc quay, cé cac yéu t6 duong cong, c6 diém dau va diém cudi
duong cong (tinh ca duong cong hoa hoan), c6 ly trinh, c6 nha ctra va cong trinh, co
ga, c6 duong ngang ... Trén binh do chi ra ca pham vi chiém dat dé xay dung duong.

Khi thiét ké chi tiét binh d6 dé thuan tién cho viéc dinh vi va bao dudng dudng
cong nén chon chiéu dai dudng cong chin dén 10 m hodc 5m, diéu naycé thé thuc
hién duoc bang cach thay ddi khong dang ké goc quay.
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3. Tric doc tuyén.

Trac doc thuong dugc vé theo ty 1€ 1/10000 - chiéu dai; 1/1000 - chiéu cao
(hoic 1 ty 1¢ ctia chiéu dai theo ty 1¢ cua binh do).

Trén tric doc dua ra dudng cao d6 mat dat thién nhién (dudng mau den), dudng
cao d6 vai duong thiét ké (duong mau do), cao d6 muc nudc (mau xanh).

Phia trén cua dudng thiét ké danh ky hiéu cac ga va ly trinh ga, duong ngang.
loai va khau do cac cong trinh thoat nudc, cac thiét bi trén mat dat va ngang mat dat,
ghi chiéu cao dip ¢ nhitng diém dép cao nhét.

Phia duéi dudng thiét ké ghi chiéu cao dao ¢ nhimng diém dao sau nhat, danh ky

hiéu céac cong trinh thoat nudc.
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CHUONG 4.
SO SANH KINH TE KY THUAT CAC PHUONG AN.

4.1. NHUNG NGUYEN TAC CO BAN KHI SO SANH PHUONG AN.

4.1.1. Khai niém.

Trong viéc dau tu xay duyng, nhiém vu co ban nhét 13 nang cao hi¢u qua von dau
tu, giam gia thanh xdy dung. Dé thyc hién dwoc giai phap d6 can phai so sanh mot
cach chi tiét va can than vé kinh té k¥ thuat cac phuong an thiét ké dua ra.

"Phuong an 12 mot trong nhitng cach giai quyét nhiém vu thiét ké, né phai thoa
man yéu cau nhiém vu thiét ké, c¢6 thé dem so sanh voi cac cach giai quyét khac cing
mot nhiém vu do".

Lua chon dugc phuong an hop 1y khi:

a. Phuong an duoc dé xuat cang diy du thi cang c6 co s dé chon ra phuong an
t6t nhat.

b. Khong nén d& xuit qua nhiéu s phuong an, néu khong s& lam rdi loan sy so
sanh.

c. O giai doan thiét ké tuyén 1ap dy an kha thi phai d& xuat tdi thiéu hai phuong
an tuyén.

d. Mirc d6 so sanh phwong an phai chi tiét va chinh xac nhu nhau.

4.1.2. Cac chi tiéu so sanh phwong an.

Dé danh gia cac phuong an co thé dung cac chi tiéu sau:

1. Cac chi tiéu thoa man nhiing yéu cau co ban ciia nén kinh té qudc dan, xét
dén ca hai mat chat luong va s6 lugng c6 anh huong dén:

a. Muc phat trién ciia nén kinh t& qudc dan trong ving thiét ké (phat trién luc
luong san xuat, str dung tai nguyén thién nhién, phat trién cong nong nghiép, bao vé
moi truong thién nhién).

b. Kha ning dam bao nhu cau van tai cia tuyén, cai thién mang ludi duong cil,
két hop duong sit va duong giao théng khac.

c. Kha nang du trit con dudng thiét ké (kha ning thong qua, kha ning chuyén
chd, diéu kién ting cudng ning luc qua timg giai doan).

2. Cac chi tiéu k¥ thuat:

D6 1a cac sb do binh db, tric doc va tuyén ¢ khu gian va diém phan gidi.

3. Cac chi tiéu vé khdi luong xay dung.

D6 1a khdi lugng cong trinh, didu kién co gidi hoa xdy dung; thoi gian xay dung
cong trinh va thoi gian ndp dudng vao khai thac tam thoi va khai thac vinh curu; yéu
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cau vé may moc thiét bi va vat liéu xay dung. bd tri cac co s& cong nghiép, co sé san
xuét, kho tang vat liéu xay dung ...

4. Céc chi tiéu khai thac.

Do 1a thoi gian tau chay, luong ti€u hao nhién li€u; tiéu chuén trong lugng va
viéc thdng nhat hoa tiéu chudn nay ¢ nhitng ga dau mbi; chi tiéu vé quay vong dau
may toa xe, nhu cau vé ddu may toa xe; sd lugng doan phai dung diu médy gia cuong
va nhu cau cta nd; dinh bién can bo cho cong tac khai thac.

e. Céc chi tiéu kinh té tong hop (chi tiéu gia tién).

D6 1a von dau tu ban dau va von dau tu cho cac giai doan sau dé ting cuong
niang luc cho duong; chi phi mua sim dau may toa xe & giai doan khai thac ban dau
va vé sau; chi phi khai thic hang niam; gia thanh chuyén chd va kha ning ha dan

trong tuong lai.

4.2. SO SANH PHUONG AN THEO CHI TIEU GIA TIEN.

4.2.1. Y nghia ciia viéc so sanh theo chi tiéu gia tién.

Tuy theo y nghia ctia d6i tuong, giai doan thiét ké ma muc tiéu so sanh céac chi
tiéu vé gia tién c6 thé xac dinh ¢ mirc do chi tiét va chinh xac khac nhau.

Thong thudng cac sb liéu xuat phat dé xac dinh hiéu qua kinh té 1a chi tiéu gia
tién dic trung cho von dau tu toan bd va chi phi khai thac hang nam.

Vén dau tu dugc phén ra:

a. Vbn dau tu ban dau 1a von dau tu can thiét thuc hién tit ca cac cong tac trudc
khi chuyén giao dudng vao khai thac.

b. Vén dau tu bd xung 14 von dau tu cn thiét thuc hién trong qué trinh khai thac
dé tang cudng niang luc cho dudng theo timg giai doan cong tac riéng 1é cua no.

Trong thuc té thiét ké nguoi ta thuong dua ra hai truong hop dic trung nhat:

a. So sanh phuong an theo von dau tu mot giai doan.

b. So sanh phuong an theo von dau tu nhiéu giai doan.

4.2.2. So sanh phwong an khi diu tw mét giai doan.

Goi A va A 1 von dau tu mot giai doan ctia phuong an 1 va 2.

E; va E; 1a chi phi khai thac hang ndm cta phuong an 1 va 2.
A Al > AZ r ‘A ’ ) A © 1
éu E > Ez} phuong an 2 wu viét hon, cac phuong an nhu theé goi la phuong

an khong canh tranh.

Nhung trong thyc té thuong xay ra:
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4>, } cac phuong an nay goi la cac phuong an canh tranh.
E <E,

1. So sanh phwong én khi dau tw mét giai doan theo thoi gian hodn boi ty,

Néu viée xay dung theo phuong an co von dau tu 16n hon duoc thuc hién thi
v6n bo thém ciia phuong an 1 so véi phuong an 2 1a A, - A, va tuong ng v6i no chi
phi khai thdc hang nim ctia phuong an 1 tiét kiém duoc so v6i phwong an 2 1a E, -
E,, c6 thé hoan bdi vbn dau tu bo thém voi chi phi tiét kiém nay véi thoi gian hoan
bdi 1a:

A4 -4,
Ez - El

Thoi gian hoan von tiéu chun tyy thudng do Bo Ké hoach dau tu quy dinh:

the = (4— 1)

+ type = 10 ndm véi cac cong trinh xdy dung co ¥ nghia qudc gia nhu tuyén
duong sit mai.
+ thpe = 8 NAM Vi cac cong trinh can dam bao hidu qua von dau tu 16n hon.
+ thpe = 12 nd@m vai cac cong trinh ¢ vung co diéu kién dia hinh kho khin va
thién nhién khac nghiét.
Néu tho < thpe chon phuong an 1 (phuong an co von diu tu ban dau lén
hon).
tho > thbe chon phuong an 2 (phuong an co von dau tu ban diu nhé
hon).
2.8o sanh phuwong an khi dau tw mot giai doan theo hé $6 hiéu qua von dau tu c.
Khi chi phi khai thac tiét kiém dugc c¢b dinh, tic 1a E, - E; khong doi theo gia
tri trong mot thoi gian, phan cia von dau tu bo thém A, - A, s& duoc hoan bdi hang
nam. Ti s6 giita chi phi khai thac tiét kiém duoc hang nam trén von dau tu bo thém
duoc goi 1a hé s6 hiéu qua cia von dau tu.
o= E,-E, _ 1 1

— ><—— = (4-2)
Al - Az L Liie

£ 1 ,
Néu ¢ > — = ¢ - chon phuong an 1
thbtc

Néuc < L = ¢t - chon phuong an 2

thbtc
0 day c, - hé sb hiéu qua von dau tu tiéu chuan.
Cie = 0,08 khi typee = 12 nam
Cie = 0,10 khi typee = 10 nam
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Chbte = 0,12 khi type = 8 ndm
3. So sanh phwong dn khi dau tw mét giai doan theo chi phi quy doéi (chi phi dan
xudt).
Bién d6i bat dang thirc (4-2) va thay ¢ = ¢ ta c6
Aicie + E| > < Ascie + Ey - chi phi quy d6i tir A sang E (4-3)
E

E
hay la: A+ —L ><A,+ — (4-4)
Cre c

> Kix > < Kgeo - téng chi phi quy doi
Phuong 4n c6 hiéu qua kinh té nhat 1a phuong an ¢ chi phi quy dbi hodc tong
chi phi quy d6i 1 nho nhAt.
Nhan xét chung:

a. Khi so sanh hai phuong an thi ap dung cong thuc (4-1) hoac la cong thuc (4-
2).
b. Khi so sanh nhiéu phwong an thi 4p dung cong thirc (4-3) hodc 1a cong thirc
(4-4).
c. Cac cong thuc (4-1) (4-2) (4-3) (4-4) chi ap dung khi chi phi khai thac khong
thay d6i theo thoi gian.
4. So sanh phwong dn khi dau tw mét giai doan cé chi phi khai théc thay doi
hang nam.
a. Xac dinh hé s6 quy d6i chi phi vé& nam tinh toan.
Gia s nguoi ta dau tu mot sb tién 1a Ky vao mét linh vuc san xuét nao do thi
sau mdi ndm s tién do s& mang lai 1gi nhuan.
O thoi diém ban dau von dau tu 1a K.
Thi sau mot nam von dau tu 1a Ky =Ko + c Ko = Ko(1 + ¢)
sau hai ndm von dau tu 1a K = K| + ¢ K, = Ko(1 + ctc)2
sau ba nam von dau tu 1a Kz = K; + ¢ Ky = Ko(1 + cm)3

sau t ndm von dau tr 1a K = K . + ¢ K1 = Ko(1 + o)’ (4-5)
Tir cong thirc (4-5) nhan thdy rang dong tién theo thoi gian ting theo quy lut %
phtre tap. Chung ta dat bai toan nguoc lai: can thuc hién vén dau tu ban dau K, nao

dé sau t nam no 1a K. Tir cong thirc (4-5) co:

K
Ko= —— =K. 4-6
ey o
Trong d6 ;= ﬁ - hé s6 quy ddi chi phi vé ndm ban dau.
+c,
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Nhu véy gia tri cta chi phi trong twong lai khi dua vé nim ban dau bi giam di,
dé tim duoc né can nhan véi hé s6 quy doi twong tng.
b. So sanh phuong an khi von dau tu mét giai doan c6 chi phi khai thac thay doi
hang nam.
Téng chi phi quy ddi cia mdi phuong an vé nim ban dau "nam 0) 1a:
T
KdX:A+ ZEJL (4'7)
t=1
0 day T - thoi gian xem xét.
Néu chi phi khai thac khong di theo thoi gian thi
T
Kix=A+E) 7, (4-8)
t=1
Néu biét sy phu thudc ctia chi phi khai thic theo thoi gian ¢ = c(t) thi cong thirc
(4-8) c6 thé dugc thé hién nhu sau:

Kax=A + j E(t)p,dt (4-9)

T 0 ©
Pt S = [E()ndt = [E@t)n,dt - [E@)n,at
0 0 T

O cong thic trén vé phai c6 tich phan thtr hai nho hon rit nhiéu tich phan tha

nhit nén nguoi ta c6 thé bo qua, nhu vay
S = j E(t).,dt
0

Néu E(t) = E thi
dt 1

Ks=A+E[——— =A+E———
£(1+cm) In(l+c,)

Sau khi khai trién In(1 + ¢;.) theo chudi Mac lo ranh ta liy gan dung

In(1 + ¢y) = L va

tc

Ko= A+ L= (4-10)
C

Cong thirc nay nhu cong thirc (4-4). Nhu vay khi chi phi khai thac khong ddi
theo thoi gian thi tinh chi phi din xuét theo (4-4) ciing giéng nhu theo (4-8).
4.2.3. So sanh phwong 4n khi diu tw nhiéu giai doan.
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Trong thyc té thiét ké duong sit moi ciing nhu ting cuong dudng dang khai
thac thuong so sanh phuong an khi phan ky von dau tu hay noi cach khac von dau tu
duogc duoc thuc hién & cac giai doan lam viéc khac nhau cia dudng. Trong truong
hop nay ngudi ta diung hé sé quy ddi khong chi véi chi phi khai thic ma vé6i ca chi
phi dau tu xdy dung trong timg thoi ky nhat dinh va tong chi phi quy ddi dugc tinh
nhu sau:

SV S Z Z E0) (@-11)

~(l+c 7 (1+c,)
Trong do:
A - vbn dau tu xay dyng ban dau
m - s6 giai doan 1am viéc cua duong
m - 1 - s6 1an chuyén tir mot giai doan sang giai doan tiép theo
ti; - ndm thay d6i giai doan lam viéc cua dudng (nim thyc hién vén
dAu tu b xung Ajj)
t 4 - nam bat dau khai thac duong & giai doan xac dinh.

t . - nam két thuc khai thac duong & giai doan xéac dinh.

G (103tan)

2 5 10 T(nam)

Hinh 4.1. Biéu d6 so sanh phuong 4n dau tu nhiéu giai doan

4.2.4. Phuong phap chon d9 doc han ché ip theo Kkinh phi quy doi.
Trong thiét ké duong sit ta phai chon d6 doc han ché ip hop ly nhit dé co loi vé
mit kinh t& khi x4y dung ciing nhu khi khai thic sau nay nhung van phai dam bao

dugc khdi lwong van chuyén yéu cau. Nhu vdy mudn chon duge phuwong an tbt nhat
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ta phai xay dung duoc mdi quan hé Kg, = f(ip) va i, nao cho K¢k nhd nhét 13 ip dugc
chon. Dé don gian ta co thé ding d6 thi dé xay dung mdi quan hé trén bang cach dua
ra vai tri s6 doc han ché va véi mdi ddc han ché xéac dinh dugce chi phi dan xuit

E

de:A+_~
C

tc

C6 thé gip 3 truong hop sau:

de de
‘ K= 1(ip) Kax = f(i )
demin— L - —‘ - = | P
[
| | |
: | | | :
L | | | |
il iz lphqplfl 13 lp(%o) o . ipmax lp(%O)
LAy 1pmaxtheo
Ky, quy pham thiét k&
dez f(ir)
|
!
ip min i P (%0)

L4y i, mintheo diéu kién khdi dong hoac theo quy pham thiét k&
Hinh 4-2. Biéu dd chon ipmin theo Kgx

4.3. TINH KHOI LUQNG CONG TRINH VA GIA THANH XAY DUNG
CAC PHUONG AN.

4.3.1. Khai niém.

Véi muc dich so sanh cac phuwong an ta khong can phai tinh toan ti mi va cong
phu khi lwong cong viéc va gia thanh vi khong can thiét (chi can tinh chinh xac khi
lam d6 an ban v& thi cong va lam du toan).

Khi so sanh phuwong 4n ta chi can tinh nhimng khéi lugng va gia thanh cia cac
d6i twong va loai cong viéc nao d6 ¢ cac phuong an khac nhau 13 rét.

Mirc d6 ti mi va phuong phap tinh toan thé nao 1a do tinh chit ciia cac phuong
an can duoc so sanh va do giai doan thiét ké quyét dinh.

Khi so sanh phuong 4n can xét dén nhing loai cong tac sau:

a. Kinh phi vé khdi luong dao dap nén dudng va cong trinh phu thudc.

b. Kinh phi vé cong trinh cau hdm, cong, twong chin.
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c. Kinh phi vé& dat két cdu tang trén va cac kién trac khac ty 18 véi chidu dai
tuyén (nha ctra cong vu, thong tin lién lac, tin hi€u, tram bién thé, mang dién, dién
khi hoa doc tuyén ...).

d. Kinh phi cong trinh vé ga.

e. Kinh phi v& mua sim dau may toa xe va ton that vé r dong hang hoa.

Ngoai nhimng cong tac co ban trén khi so sanh c¢6 thé phai xét nhiing loai cong
tac khac nhau ma cac phuong an khac nhau rd rét nhu ciing c¢b dia chat ¢ noi dat xau,
cong tac gia cd duong noi c6 duong cong nho ...

Néu cac phuong an ¢ cac cong trinh, cac két cdu, cac doan tuyén co gi tri nhu
nhau, gia thanh nhu nhau thi khong can néu ra dé so sanh.

4.3.2. Tinh khoi lrgng cong tic va gia thanh nén dwong.

1. Tinh khdi luong cong tac nén theo tric ngang:

Chinh xac nhung mét thoi gian. N6 duoc ap dung dé tinh khi d6 dbc ngang
thién nhién > 1/5, & noi nén duong thiét ké dic biét, noi nira dao nira dép, khi dao
dap cac loai dat khiac nhau. Theo cach nay ta phai tinh dién tich tric ngang ciia ting
doan nho rdi tinh khéi lugng.

2. Tinh khdi lwong cong tac nén theo bang khéi luong timg coc.

Puoc ap dung ¢ nhiing noi c6 tric ngang thong thudng. Do ddc ngang thién
nhién < 1/5, chi can tinh theo cac bang tinh sin cta timg coc, do d6 can phai co tric
doc ti mi. Can tinh khéi luong dat theo phuwong phéap nay.

3. Tinh khi lwong cong tac nén theo cao d6 diao dip trung binh.

Dung tric doc gian lugc lan luot xét timg doan ngan dao riéng dap riéng co cao
d6 khong thay doi 1am duoc coi bing cao d6 dao dép trung binh. Theo cao d6 dao
dap trung binh hy va chidu dai cta timg doan nho 1 (km) cia tric doc, tinh khéi
luong theo cong thire:

Q = Xquolaso + Zqaiplasp (m’) (4-
12)

Trong do:

Qdao> Qdip - khéi lugng dat dao va dip cua 1 km cia timg cao do trung
binh (m*/km)

ldao, lazp - chi€u dai cua cac doan dao, dap (m).
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Hinh 4-3. Tinh khéi luong dat da theo hy,

Khdi lugng dat qaso, qazp CO thé 1y & bang, ¢ dd thi hay tinh tryc tiép.

Khdi lugng dat ctia dudng chinh tinh theo timg km v&i cong thirc:

q=2 m’km)
L

Thuong nhitng doan tuyén d& dang q = 15.000 m’/km, doan tuyén trung binh q
= 16.000 =+ 30.000 m*/km, doan tuyén kho khan q > 30.000 m’*/km.

4. Tinh khi lugng cong tac nén theo phuong phap chon miu (ding hinh mau
trac doc).

Theo cach nay ta c6 thé tim khéi lwong dat cho timg doan dudng c6 khoi lwong
dat cho 1 km gan nhu nhau. Tric doc thuong dugc phan ra 3 loai:

a. Loai dé cao do dao dép la2+3m

b. Loai vira cao d6 dao dép la3+6m

c¢. Loai kho cao d6 dao dép [a>6m

Dbi v6i mdi loai ta chon ra vai ba km dién hinh rdi tinh khdi luong cho timg
km, sau d6 tinh ra khdi luong trung binh cua loai do.

Nhu vy khéi lugng dat trén ca tuyén dudng cé thé tinh theo cong thirc:

Q=qiZl + @l + qsZl; (m’) (4-13)

Trong do:

q1, 92, q3 - khdi lwong dit trung binh mot km cuia timg loai
21, 21, 25 - téng chiéu dai cac doan ctua tung loai (km)

O nhiing noi qua dam Iy cao d6 nén dip h phai thém viao mét dai luong lin m
tuy theo chiéu sau 16p bun hy, tinh chit ctia 16p bun, diéu kién thi cong (nao hét bun
hay mot phan, nén da, 1am coc cat ...). Nhu vay chiéu cao dat nén phai dip h, 1a:

h, =h + mhy,

4.3.3. Tinh khoi hrgng cong tac va gia thanh cong trinh nhén tao.

Khi thiét ké va thi cong ta thudng ding cac két cdu cau cong dinh hinh, theo
timg thiét ké d6 ta tinh khdi lwong va gia thanh dé so sanh, ngoai ra can phai xét
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thém cac diéu kién cu thé nhu loai va chiéu siu 16p nén mong, chiéu cao nén
duong... Khéi luong ciia cong co thé tinh theo bang trong d6 néu khdi luong cia
miéng cong, nén cong va khdi lwong cia timg mét dai d6t cong. Tat ca nhiing thi
trén tinh cho tung loai céng, loai khéu do.

Chiéu dai cong dugce tinh theo cong thirc sau:

L.=Bn-2m® (m) (4-15)
hoicla L.=B,+2mh-2md
Trong do:

Bog - bé rong day nén duong
B, - bé rong mat nén duong
m - hé s6 mai ddc ta luy
@ - dudng kinh 6ng cong

B

el 0 N
.
‘ Bnd

Hinh 4-4. Xac dinh chiéu dai cong

Gia thanh cau cong tinh bang cach nhan khi lugng véi don gia cia ting loai
cong tac hay vat li¢u.

4.3.4. Tinh khoi hrong va gia thanh két cAu ting trén.

Khdi lugng cong tac két cdu tang trén phu thudc loai va ning lyc két cdu tang
trén ta chon (loai ray, da, phu kién, ta vet). Nang luc két cdu tﬁng trén cua duong
chinh quy dinh trong quy pham tuy theo cip duong va sé luong hang hoa chuyén
cho.

Khi so sanh phwong 4n néi chung ta chi can tinh gia thanh theo gia don vi tong
quét cua timg loai ning lyc két cau tang trén (gia 1 km két cAu ting trén). Chi trong
truong hop dic biét nhu khi ¢ duong cong ban kinh nhé ta méi can tinh thém tién
gia cd duong cong.

4.3.5. Tinh khoi hrong cong tac va gia thanh cac ga.

Vi khéi lugng dit va cau cong da xét & duong chinh rdi nén dbi véi cac ga khi

so sanh phuong an ta chi can xét dén két cau tang trén, nha clra va cac cong trinh
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khac. Chiéu dai cac duong & ga, trir duong chinh ra ta tinh theo cac ban so dd dinh
hinh. Khdi lugng va gia thanh nha cira & ga ciing nhu cac két ciu khac ta c6 thé tinh
s0 bo theo so dd ga, theo sb luong tau chay trong ga. Nhung khi khong yéu cau chinh
xac 1am thi gia thanh céc ga c6 thé tinh theo don gia tong quat mot ga tuy theo loai
ga.

Ngoai nhiing loai cong tac trén tuy theo tinh hinh cu thé ma ta phai xét dén
nhitng thir khac nhu khdi lwong va gia thanh xay dung nha ¢, nha cong vu, duong
day thong tin lién lac. Nhiing loai cong tic nay duge tinh cho timg km tuy theo cip
duong, mic d6 dong duc dan cu ma tuyén di qua, khdi luong hang van chuyén va
loai thong tin.

4.3.6. Tinh gia thanh xay dung cac phuong an.

Q= QS + Lia; + Lgaar + Acc + Lyaz + Ligas + ZNg,as (4-16)

Trong do:

A - gia thanh xay dung toan bo

QS - gia thanh xay dung nén

Lit, Lga, Lit - chiéu dai duong khai thac, cac duong ga va duong thong
tin

ay, az, a3 - gia thanh 1 km két cau ting trén dudng chinh, duong ga,
duong day thong tin

A - gia thanh x4y dyung cau cong trén tuyén

a, - don gia binh quan ciia cac két cau cong trinh doc tuyén nhu nha

cira, bién bao, tin hi¢u

Nga, as - s6 diém phan gidi va don gia ciia diém phén gioi.

Két qua tinh toan ciia cac phuong an dem chia cho chiéu dai tuyén thiét ké dé
tim ra gia thanh cua 1 km.

Thong thudng gia thanh cua timg hang muc cdng trinh chiém mot ty 1 nhu sau
so voi gia thanh xay dung:

+ Cong tac dat 8 + 19% trong diéu kién d& dang, 25 + 28% trong diéu kién phirc
tap.

+ Cong trinh nhan tao 3 + 6% trong diéu kién dé dang, 6 + 12% trong diéu kién
phuec tap.

+ Cong tac két cdu ting trén 25 + 35% trong diéu kién d& dang, 15 + 25% trong

diéu kién phuc tap.
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Néu céc phuong 4n khac nhau nhidu vé diéu kién str dung tau xe thi phai xét
dén tién mua sam tau xe, con néu trong qué trinh khai thac néu mua sim dau may toa
xe bo sung thi tinh & chi phi khai thac:

Ttx

T, ‘
= —=— (daumay) ; Ny = — (toa xe 4-17
365.24 ( )N 365.24 ( ) @17

dm
Trong do:
Nam, Nix - s0 dau may va toa xe co6 lién quan dén thoi gian tau chay.
T am, Tix - 80 gi0 dau may va toa xe phuc vu trong mot nam.
Khi c6 s0 dau may toa xe dem nhan véi gid mua sam mét dau may va mat toa

xe ta dugc gia thanh.

4.4. TINH CHI PHI KHAI THAC KHI SO SANH PHUONG AN.

4.4.1. Cac phwong phap tinh chi phi khai thac khi thiét ké dwong sit.

Chi phi khai thac 1a chi phi cho viéc chay tau, viéc stra chira tat ca cac cong
trinh, stra chita doan tau va luong can by cong nhén vién.

Khac v6i dudng sat dang khai thac 1a da biét cac s6 lidu chi phi thuc té mot cach
chi tiét, & duong thiét ké méi chi phi khai thac dugc xac dinh mdt cach tuong ddi.

Dé so sanh cac phuong an thiét ké dudong moi khong can tinh chi phi khai thac
v6i d6 chinh xac cao, diéu quan trong nhat 1a phan biét sy khac nhau vé chi phi giira
céc phuong an. Vi vay c6 thé khong tinh dén mot vai loai chi phi nao d6 ma khong
anh hudng 16n 1dm dén chi phi chung va it khac biét giita cac phuong an (nhu chi phi
bao dudng ga, chi phi cho b may quan ly duong...).

Chi phi khai thac bao gdm hai nhom

a. Nhitng chi phi ty 1¢ v6i s6 luong chuyén dong (chi phi truc tiép) Eq (d¢/nim).

b. Nhing chi phi bao quan cac két cdu c6 dinh (chi phi gian tiép) Eg (d/nam).

Nhom chi phi thir nhat bao gdm chi phi nhién liéu, chi phi sira chita doan tau,
mot phan chi phi vé& bao dudng va khiu hao két ciu tang trén, chi phi bao dudng dau
may va kham k¥ thuat toa xe ...

Nhom chi phi thir hai bao gdm bao dudng thudng xuyén duong chinh va duong
ga, chi phi bao dudng cong trinh nhan tao, thiét bi cép dién, thong tin tin hi¢u, ga.
Nhom chi phi tht hai nay ciing phu thudc vao sb luong chuyén dong nhung & mirc
d6 thap hon so v6i nhom chi phi thir nhat vi chi phi cho bao dudng thuong xuyén cac
két cdu cb dinh anh huéng dén cong suit cua chung.

Chi phi khai thac cia ca hai nhém dugc xac dinh bang cach cong tit ca cac

thanh phan chi phi tuong g véi cac s6 do riéng biét.
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Ett: ZaiXi (4-18)
i=1

Eo= kY, (4-19)
i=1

Trong do:
X, Y- s6 do chi phi
aj, ki - chi phi don vi.
Pé xac dinh chi phi khai thac nguoi ta st dung ba hé thong tiéu chuan chi phi
va s do, d6 1a: tiéu chuan ting loai, tiéu chuan don nhom, tiéu chuin da nhom.
a. Trong hé sb tiéu chuén tung loai cac chi phi dugc xac dinh theo mét loat cac
s6 do, diéu nay cho phép tinh chinh xac nhung khéi lwong tinh 16n.
b. Trong hé thong tiéu chuin don nhom nhiing chi phi c6 lién quan véi nhau
duoc théng nhét thanh mot loai cong viéc.
c. Trong hé thong tiéu chuidn da nhom nguoi ta théng nhét cac chi phi thanh
mot. Hé thong nay xac dinh chi phi khai thac it kho khian hon va co thé ding so sanh
phuong an & giai doan lap du an.

4.4.2. Tinh chi phi Khai thac truc tiép theo tiéu chuin tirng loai.

Ett = iaiXi
i=1

Pé xéac dinh chi phi tryc tiép dau tién nguoi ta tinh chi phi khai thac cho mot
doan tau theo ting chiéu:
€1d.1au = €nl + € + &g (d0ng/1 doan tau)
Trong do:
enl - chi phi khai thac ty 1€ véi ti€u hao nhién ligu.
€t - chi phi khai thac ty 1€ véi thoi gian.
€y - chi phi khai thac ty 1¢ véi s6 tau thong qua.
Vi doan tau hang do dau may diézen kéo:
C1dnau = [a1RM T a2Rc + (a3 + an)E] + (astmn + astmu + agton) +
+ (asMS + agnS + aoTK) (dong/1 doan tau) (4-20)
Vi doan tau hang do ddu may hoi nudc kéo:
€1d.tau = (b1Bk + baRm + bsR¢ + baEne) + (bstmn + betmu + brtan) +
+ (bsMS + bonS + b;(TK) (ddng/1 doan tau) (4-
21)
Vi doan tau khach tinh €4, twong tu nhu cac cong thire trén nhung cong thém

phé”m axK.
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Trong do:
a;, b; (i= 1 +10) - gia thanh don vi ctia cac s6 do
ay, ay, by, b - (ddng/TKm)
a3, am, by, by - (d0ng/Rg)
Rwm, R - cong co hoc cia luc kéo va lyc can (T-Km)
E - tiéu hao nhién li¢u diézen (kg)
Ep - tiéu hao nhién liéu than (kg)
as, bs - (d0ng/doi giv)
as, be - (d0ng/dau may-gio)
ag, b7 - (46ng/1000 toa tryc-gid)
ay, bg - (déng/ 1000 dau may-Km)
ag, by - (déng/ 1000 toa truc-Km)
a9, byo - (ddng/triéu tin-Km)
ag, K - (dong/khach) , s6 lugng hanh khach
Bk - lugng tiéu hao hoi nudce
tan - O do mot ddi gio cua doi dau may
tyi - sO do mot dau may gio
tor - 5O do 1000 toa truc gioy
MS - s6 do 1000 dau may-Km
nS - s6 do 1000 toa truc-Km
TK - s6 do triéu tin-Km
Khi biét s6 lwong doan tau cua mdi loai theo mot chiéu trong mot nim Nai(1),
Nyéy Nai2) Nyee) ... €6 thé tinh chi phi khai thac truc tiép:
Ei = e1auaniNaia) T €rawéiNvaay + €raudi2Nai) T €1daiwéeNvee) + ...
(déng/ném)
4.4.3. Tinh chi phi khai thac gian tiép theo ti¢u chuén tirng loai.

Egt = ikiYi
i=1

Eg = (Ki + Ky + Kz + Ky)Liw + KsNga + KgLigiony + K7Nip
(d6ng/nam)
Trong do:
K; - chi phi don vi sta chita bdo quan thuong xuyén duong
(1 03d€)ng/ Km-nam).
K - chi phi don vi sira chita bao quan thudng xuyén cac thiét bi thong
tin lién lac (10°ddng/Km-nam)
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K; - chi phi don vi sira chita bao quan thuong xuyén tin hiéu diéu
khién chay tau (10°d6ng/Km-nim)
K4 - chi phi don vi stra chita bao quan thudng xuyén vi tri giao cat
(10°ddng/nam)
Ks - chi phi don vi bao quan diém phén giéi (10°ddng/diém phan giéi)
Li - chiéu dai tuyén duong khai thac
Nga - s6 diém phén giGi
K - chi phi don vi bao dudng mang dién (10’ ddng/Km-nim)
Liqien) - chiéu dai duong day dién
K5 - chi phi don vi bao dudng tram bién thé (10°ddng/tram bién thé-
nam)
Nipt - 8O tram bién thé.
Sai s6 trong cac giai doan so sanh phuong an:
Giai doan lap du an kha thi: 7+ 10 %
Giai doan thiét ké k¥ thuat: 3 + 4 %.
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CHUONG 5. LUA CHQON CAC THONG SO KY THUAT
VA PHAN TiCH KHA NANG VAN CHUYEN THiCH UNG.

5.1. NANG LUC TiNH TOAN VA NHUNG THONG SO KY THUAT
CO BAN.

5.5.1. Nang luc tinh toan.

D6 1a kha ning thong qua va kha nang van chuyén yéu cau va cé thé cia duong
sat.

Kha ning van chuyén yéu cu cta duong sit Gy 1a khéi lugng hang hoa can
van chuyén trén dudng (tan/nam).

Kha ning théng qua yéu ciu nyc 1a s6 luong doan tau hay doi tau can thong qua
trong mot ngay dém (do6i tau/ngay dém).

Kha ning van chuyén va kha ning thong qua cua tuyén khong thé ting mot cach
déu dan theo thoi gian ma né phu thudc vao to hop cac thong sé k¥ thuat, cac trang
bi ky thuat va cac phuong phép to chiic cong tac khai thac van tai duong sit. D6 1a
kha ning van chuyén c6 thé G (tin/nim) va kha ning thong qua co thé ng (d6i
tau/ngay dém) cta con duong.

Khi 1am d6 an thiét ké tuyén dé dam bao diéu kién lam viéc binh thuong cta
duong qua cac giai doan khai thac ta phai co:

Get = Gye 5 Nt = Ny

Kha nang van chuyén co6 the dugc tinh:

365 .
Get = O n, (tan/nam) (5-1)
. N A s o an
ma: n, = —— - (ngex + ne;) (doi tau/ngay dém)
1+p
Trong do:

Qy - trong lugng hang trung binh cta doan tau (tin)
Qu=1n.Q
1 - hé s6 chat hang ciia doan tau 1 =0,6 + 0,8
Q - trong lugng doan tau

v - h¢ s6 chuyén ché khong déu trong nim y = Emax g
Ew

ny, - s6 tau hang thong qua theo mot chidu
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N - kha ning théng qua cua tuyén duong (tinh cho khu gian kho khin
nhat)

Ny, N - sb tau khach va tau 1&

ex, €1 - hé sb tinh doi tir tau khach, tau 16 ra tau hang

p - hé s du trir kha ning thong qua.

5.1.2. Nhirng thong s6 k§ thuat co ban.

Kha ning van chuyén co thé ciia duong phu thudc vao nhing thong sd k¥ thuat
co ban sau:

a. Céc thong sb ky thuat cia cac két cdu cb dinh nhu: khd duong, s6 duong
chinh, trj s6 doc giéi han (vi du ip), tiéu chudn phan b diém phan gi6i hodc kha ning
thong qua tinh toan, chiéu dai ciia nhitng ga han ché chiéu dai dung duoc cia duong
tiép phat.

b. Trang bi k¥ thuat nhu: loai stic kéo, loai va cong suét cua dau may, cac thiét
bi thong tin tin hiéu, dong dudng, so dd ga va chiéu dai diung duoc cua dudng tiép
phat, loai toa xe, loai két cau tﬁng trén.

c. Cac phuong phap to chirc chay tau hay 1a thir ty thong qua hop 1y cta cac
doan tau qua khu gian va cac diém phéan gidi. Thir ty théng qua ciia cac doan tau qua
khu gian dugc thé hién bang biéu dd chay tau, con qua cac diém phan gi6i dugc thé
hién theo kha ning t6 chirc tranh tau c6 d6 va khong dd & ga.

Khi thiét ké duong sit méi cac thong sd ky thuat cia cac két cau cb dinh can
chon lya c6 tinh dén lam viéc 1au dai ciia dudng ma khong can thay doi chung it nhét
1a trong twong lai gan.

Su thay doi trang bi k¥ thuat va phuong phép té chirc chay tau trong qué trinh
khai thac mac du yéu cau von dau tu bd sung nhung thuong khong 16n va it kho khin

hon so vai su thay doi cac thong so k¥ thuét cua cac két cau co dinh.

5.2. PO THI KHA NANG VAN CHUYEN, KHA NANG THONG QUA
CO THE VA YEU CAU.

La loai d6 thi trén d6 vé nhitng duong vé kha nang van chuyén Get, Gye, kha
nang thong qua ne, Ny €O thé va yéu cau cta tuyén duong qua timg giai doan khai
thac ciing nhu so d6 canh tranh van chuyén thich ung.

5.2.1. P6 thi kha ning van chuyén, kha ning thong qua c6 thé va yéu cau.

1. Do thi kha nang van chuyén c6 thé va yéu cau.
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Trén hinh 5-1 gi6i thidu d6 thi kha ning van chuyén yéu cau Gy(t) va kha ning

van chuyén 6 thé Ge(t), cac dd thi nay cho biét:
G (triéu tdn/nam) nh(df)i tau/ngay dém)

1n ye(t)
Gyc (1)

n ct3(t)
Gct3 (1)

G2 () n ct2(t)

Gal n ctl()

t1 t2 i3 T(nam) T(nam)

Hinh 5-1. D6 thi G va n,

a. Pua ra t6 hop trang bi k¥ thuat va phuong phéap t6 chitc chay tau khong dam
bao viéc khai thac binh thuong ciia duong (duong 1).

b. Xac dinh thoi diém 16n nhat cé thé khai thac duong tng v6i mdi t6 hop trang
bi k¥ thut va phuong phéap t6 chirc chay tau. Thoi diém nay dwoc goi 1a thoi diém
bat budc thay d6i ning lyc ctia duong, hay 1a thoi diém k¥ thuat hét ning luc (t,, ta,
t3).

c. Pua ra du trit ¢ thé cta kha nang van chuyén theo cac nam khai thac, du trix
nay dugc xac dinh nhu hiéu sb cac tung d6 twong tng cta G va Gye.

Luu ¥: D6 thi kha ning van chuyén thich mg v& cho kha ning van chuyén yéu
ciu va co thé thuan tién khi so sanh cac phuong 4n so d6 canh tranh cho dudng thiét
ké co:

a. Nhiéu loai dau may.

b. Trong Iwgng doan tau khac nhau.

c. Nhiéu loai thong tin tin hiéu va dong duong.

d. Nhiéu phuong phap to chirc chay tau.

2. B thi kha ning thong qua c6 thé va yéu cau.

Dé so sanh kha ning thong qua yéu ciu va c6 thé can phan biét kha ning thong
qua 16n nhat va kha ning thong qua cua tau hang.

a. Kha ning thong qua 16n nhat dugc xac dinh xuét phat tir viéc dam bao thong
qua tit ca cac tau hang ciing nhu cac tau khach, tau hang nhanh, tau hdn hop va cac

loai tau khac duoc quy ddi ra tau hang cé xét dén luong du trir bo xung dé diéu hoa
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viéc chay tau khi stra chita dinh ky cac thiét bi va cong trinh cia duong sat va dé
thong qua cac tau hang trong truong hop tau chay léch vdi bang gid tau quy dinh.

b. Kha ning thong qua ciia tau hang chi 1a mot phan cia kha ning thong qua 1on
nhit va kha ning thong qua yéu cau cua tau hang dugc xac dinh theo cac nam khai
thac nhu sau:

G 10
365.0,

Kha ning thong qua c6 thé ciia tau hang duoc tinh cho cac loai biéu db chay tau

Np(ye) = (5-2)

khéc nhau. Trén hinh 5-1 khi ning thong qua yéu cu nyye la dudng di 1én, con
duong kha ning thong qua co thé di xudng twong ng véi cac biéu dd chay tau nhét
dinh.

Khi so sanh kha ning thong qua yéu cau va co thé nguoi thiét ké nhan duoc cac
s6 liéu nhu khi so sanh kha ning van chuyén yéu cau va cé thé.

Chu y: Viéc so sanh theo kha nang thong qua c6 ich trong truong hgp khi ma
chi can chi ra hudng tinh toan theo cic nim khai thac ciia duong (hudng tinh toan 1a
hudng cta chiéu nhiéu hang).

5.2.2. Cac trwong hgp tinh toan, cac trang thai ky thuat.

1. Truong hop tinh toan.

Trudng hop tinh toan 1a to hop cac thong sb ciia duong thiét ké, vi tri ctia tuyén
va cua céc két cau cd dinh.

2. Trang thai k¥ thuat.

Trang thai k¥ thuat 1a t6 hop cac thanh phan cua trang bi k¥ thuat duong sit va
n6 xac dinh cong suat ciia duong trong pham vi cta trudng hop tinh toan. sy thay doi
clia mdt trong cc thanh phan trang bi k¥ thuat (vi du nhu loai dau may...) dan téi
viéc chuyén dudng sang trang thai k¥ thuat khac.

Trang thai k¥ thuat ban dau: trang thai lac bat dau dua duong vao khai thac.

Trang thai k¥ thuat cudi cing: trang thai dam bao dugc khdi lugng van chuyén

thich Gng trong tuong lai.

5.3. TINH KHA NANG THONG QUA VA KHA NANG VAN CHUYEN
CO THE PE PHAN TiCH VAN CHUYEN THiCH UNG.

5.3.1. Tinh kha ning thong qua c6 thé.

1. Khai niém chung.

Kha ning thong qua c6 thé ciia duong sit tirc 1a sb doan tau hay 1a sé doi tau

thong qua trong mot chu ky nhét dinh co thé bi gidi han boi:
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a. Kha nang thong qua cua céac khu gian.

b. Sy phat trién duong trong ga.

c. S6 hiéu ctia cac loai ghi yét hau.

d. B6 tri doan dau may, cung cap ning luong...

Khi thiét ké duong méi thuong tinh kha ning thong qua theo cac yéu té nay va
chon khéng nhé hon quy pham quy dinh. Thuong thi kha ning thong qua cua duong
duoc xac dinh bdi kha nang thong qua cta khu gian.

Vi do chinh xé4c can thiét ¢é dam bao cong tac van chuyén ciia duong st kha
ning théng qua c6 thé theo cac khu gian dugc xac dinh trén co s xay dung biéu do
chay tau.

2. Biéu do chay tau.

Biéu dd chay tau la mt mang ludi ma truc hoanh biéu dién thoi gian con truc
tung biéu dién khoang cach. Trén mang ludi ndy céc truc ctia diém phan gidi dugc
thé hién boi cac duong nim ngang, con dudng xién biéu thi thoi gian chiém dung cac
khu gian cua cac doan tau.

3. Phén loai biéu do chay tau.

Biéu dd chay tau duoc thong nhit trén toan tuyén bang cach két hop chuyén

dong & khu gian va tac nghiép ¢ ga, ngudi ta phan loai biéu dd theo:
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Tau chay song song Tau chay khong song song

VAVARVAV/
ALVANNW AW/

Tau chay cadch nhau mot khu gian Tau chay lién tuc timg cap

VAV
ANWANNVAN
\

- /YK
C

Tau chay trén tuyén doi
Hinh 5-2. Céc loai biéu dd chay tau.

a. Theo van tdc tau chay.

- Biéu d6 tau chay song song: tit ca cac doan tau ctia mot hudng co toc do nhu
nhau thi dudong biéu dién tau chay theo hudng d6 song song véi nhau.

- Biéu d tau chay khong song song: trong thyc té cac doan tau ciia mdi hudng
c¢6 van toc khac nhau, do d6 dudng biéu dién tau chay theo hudéng d6 khong song
song v&i nhau.

b. Theo cach cho tau chay.

- Biéu dd tau chay cach nhau mét khu gian: tau chay theo mot chiéu nao do cai
no cach cai kia mot cu ly gitra hai ga.

- Biéu d6 tau chay lién tuc ting cip: cling nhu truong hop trén nhung & cé hai
chiéu tau chay timg cip cai no cach cai kia mot cu ly dong mé duong tu dong.

c. Theo s6 duwong chinh:

- Biéu d6 tau chay trén tuyén don.
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- Biéu dd tau chay trén tuyén doi: luc nay do thi biéu dién cho timg chiéu va
tung duong riéng biét.
d. Theo cach cho tau dd hoic khong dd o ga.
4. Tinh kha nang thong qua.
a. Déi véi tuyén don.
* Biéu d6 tau chay timg cai co dd ¢ ga céi no cach cai kia mot khu gian.
T =tg + tye + Ta+ T8 + t, (phiit)
Trong do:
tai, tvé - thoi gian tau chay trén khu gian theo chiéu di va vé
Ta, Tp - thoi gian tau a6 ¢ gaAvaB
ty, - thoi gian gia toc va giam toc khi tau ra ga va vao ga
= % (d6i tau/ngay dém) (5-3)

A

Lai Ta L T8

T

Hinh 5-3. Chu ky T tau chay tung cai

* Biéu d6 tau chay lién tuc timg cip c6 dd & ga va lién tuc ty dong.
Ty = tai + twe T ta+ 8 + 2(K - Dt + tp, (phit)
Trong do:
tiq - khoang thoi gian giita hai 1an tau chay khi dong mé duong tu
dong
K - sd tau trong nhom chay lién tuc.
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T

Hinh 5-4. Chu ky chay tau lién tuc ting cép
Trong trudng hop tuyén don K =2 dé cho Vi, khoi giam xudng vi tau phai cho
quéa lau & ga ngudi ta chi cho mot bo phan tau chay lién tuc ma thoi, thudng lay 2/3
s6 tau chay lién tuc con 1/3 sb tau chay binh thudng, hay 1a oy = 0,67, ta co:

K.n Na
_ Ay _ V.,
Ay = =

9 nlt

Tir d6 1440 = ny. Ty + (1 - o)NT

thay ny = P 3o ta co:
N= 1440.K (doi tau/ngay dém) (5-4)
altTlt + K(l -, )T
Trong do:

Ty, T - chu ky cua biéu d6 tau chay lién tuc va chay binh thuong.

* Biéu d6 tau chay ting cai khong dd ¢ ga (chay sudt).

Pé tau ¢ ca hai chiéu chay khong dd & ga (chay sudt) thi ga phai du dai va thoi
diém hai tau dén ga phai cing liic. Truong hop thoi diém hai tau dén ga khong cing
lac thi phai kéo dai duong trong ga.

Tes = tgi + tye + tp, (phtit)

Trong do: t,, - thoi gian gia giam tc khi tau chay sudt qua ga.

Trong trudng hop chi cho mét by phan tiu chay sudt ma thoi, thuong lay 2/3 sb
tau chay subt con 1/3 s tau chay binh thuong, hay l1a o = 0,67, ta co:

Oles = Lo s Ngs = Oles.N
N

tirdo: 1440 = ne;Tes + (1 - o) NT
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Lai tve

Hinh 5-5. Chu ky T chay sudt
thay ne = o.N vao ta co:
_ 1440

. T +(-a )T

(d6i tau/ngay dém) (5-5)

b. Bdi véi tuyén doi.
Kha ning thong qua dugc tinh riéng cho timg chiéu.
* Khi ¢6 ¢t tin hiéu dong mé duong ty ddng:

1440

Tengn = tid = Nengn = (tau/ngay dém) (5-6)
td
Tie=tg =2 Ni= 1440 (tau/ngay dém) (5-7)
td
Tie = tu
A
B

S—

Tehin = tu
Hinh 5-6. Chu ky T tuyén doi
* Khi khong c6 ¢t tin hi€u dong mé duong ty dong: tau chay cach nhau mot
khu gian.

Tie=ta+ta 2 Nie= 1440

(tau/ngay dém) (5-8)

le

1440

Terin =t + 8 =2 Newin = (tau/ngay dém) (5-9)

chan
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Cye T

Hinh 5-7. Chu ky T tau chay cach mot khu gian

c. Tinh kha ning théng qua co thé ciia tau hang.
np = li - (exng + em;) (d6i tau/ngay dém) (5-10)
tp

5.3.2. Cac chi tiéu van toc.

Khi thiét ké duong sit ngoai chi tiéu kha ning van chuyén, kha ning thong qua
ngudi ta con dung chi tiéu van téc dé dic trung cho mdi phuong an.

1. Van téc thong qua Vig: 1a van téc binh quéan cia tau chay giita hai ga khu
doan (ga c6 doan dau may) ma khong ding lai & bat ctr ga ndo.

V= (k) (5-11)

iq
2. Van toc ky thuat Viq: 1a van toc binh quéan cua tau chay giita hai ga khu doan
c6 tinh dén thoi gian gia giam tdc & cac ga trung gian va nhudng tranh.
L

Viie=——— (km/h 5-12
kt T 43 (km/h) ( )

tq pz
3. Van toc 1t hanh Vi,: 1a van toc tau chay gilia hai ga khu doan c6 tinh ca thoi
gian tau dung lai ¢ cdc ga trung gian va nhuong tranh.
L

Vp=———= (kmh 5-13
S ST 7S (km/h) (5-13)

4. Van toc chay sudt Ve 1a van tdc tau chay giira ga 1ap tau va ga giai thé tau co
tinh ca thoi gian tau gia giam toc va dimng lai o tat ca moi ga (ga khu doan, ga trung
gian, ga nhuong tranh)

5.4. PHAN TiCH KHA NANG VAN CHUYEN THICH UNG VA LUA
CHON CAC THONG SO KY THUAT CUA TUYEN PUONG.

5.4.1. Phén tich kha ning vin chuyén thich tng.

1. So @6 vdn chuyén thich vmg.
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D6 1a sy thay ddi lién tuc céc trang thai ky thuat theo thoi gian hay 1a sy chuyén
d6i lién tuc tir trang thai nay sang trang thai khac, bat dau tir trang thai ban dau va két
thiic & trang thai cudi cung.

Trén hinh 5-8 dua ra 3 phuong an so d6 van chuyén thich tmg. Nguoi ta ding
téng chi phi quy ddi xay dung va khai thac hang nam khi dau tu nhiéu giai doan lam
chi tiéu danh gia hiéu qua kinh té so d6 van chuyén thich tng.

m—=1 m tc
Kax=Ao+ D Am,; +D. D Emn, (5-14)
1 1 td
Trong do:
A - vbn dau tu xay dung ban dau
Ajj - v6n dau tu can thiét dé chuyén tir trang thai i sang trang thai j
m - b trang thai co trong so do
t;; - thoi gian chuyén d6i tir trang thai i sang trang thai j
tg, tc - thoi gian bt dau va két thac duong & moi trang thai.
E; - chi phi khai thac hang ndm cta duong ¢ trang thai tuong ng.
_ 1
C(+c,)

So db van chuyén thich tmg nao co chi tiéu danh gia hiéu qua kinh té nho nhat

" - hé s quy doi

Kax = Kmin duge goi 1a so dd tbi wu van chuyén thich tng.

Chu y: So dd toi wu van chuyén thich ung dugc xac dinh trong pham vi cia mot
truong hop tinh toan boi vi thay ddi du chi mot thong sb cua thiét ké vi du nhu ip
cling din dén thay ddi tuyén, gia thanh xay dung, thoi gian nang cip dudng va anh
hudng 16n dén chi phi khai thac.

2. Phan tich kha nang vin chuyén thich img.

La tap hop cac tinh toan lién quan dén viéc dinh ra cac trang thai ky thuat va
dua ra so dd t6i vu van chuyén thich tng.

Khi thiét ké tuyén duong sat méi tién hanh phan tich van chuyén thich tmg dé:

a. Lap luan ning lyc k¥ thuat ban ddu cia mot trong cac phuong an tuyén tirc 1a
trang thai ban dau ma ung véi nd phuong an nay co thé duoc dua vao khai thac co
xét dén tang cudng hop 1y ning luc cia dudong dé thich tng v6i khdi lugng hang van
chuyén trong twong lai.

b. Lua chon céc thong sb k¥ thuat co ban khi thiét ké duong méi.

Khi thiét ké nang cap duong sat dang khai thac viéc phan tich van chuyén thich
g ¢6 mot s6 dic diém sau:

a. Ddi voi duong dang khai thac ta di biét trudce trang thai ban dau.
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b. Viéc Iya chon cac trang thai k¥ thuat trung gian phu thudc nhiéu vao dic tinh
céc trang thiét bi dang str dung. Néu cac trang thiét bi dang sir dung twong ddi hoan
thién thi mién céc trang thai trung gian s& ngén lai.

c. Céac bién phap cai tao ting nang lyc can dugc tién hanh ma van phai dam bao
chay tau do d6 cac cong tic xay dung s& dit hon so v6i lam duong méi.

d. Khac véi duong méi dudng nang cap chi c6 mot truong hop tinh toan duy
nhat va trudng hop tinh toan nay dugc xac dinh boi to hop cac thong s ¢d dinh
dang str dung.

Chu : Dé lya chon trang thai ban diu tién hanh phan tich kha ning van chuyén
thich tmg cho mot trudng hop tinh toan, con lya chon cac thong sé ki thuat cia cac
két cu ¢ dinh thi tién hanh phan tich kha ning van chuyén thich Gmg cho cac truong

hop tinh toan khac nhau.

G (trigu tdn/nitn)

= Chay sudt trén nhifng doan dudng doi
Chay sudt trén ahimg doan dubng doi
Chay lien e timg cip bo phin
Chay lign we tirag cap b phin

Chay tirng cdi, mé diém phan gioi
Chay tirag cdi, mb di€m phan gisi

Chay tirag cdi, mb di€m phan gisi

|
!
0 5 10 15 20  T(nim)

Hinh 5-8. So d6 van chuyén thich tmg
3. Cac chi tiéu so bo loai bo cac so do van chuyén thich ung kém gia tri.
Dé giam b6t viéc vE cac so d6 nguoi ta dung cac chi tiéu so bd sau dé loai
chung:
a. So d0 ma dau may phai thay doi ludn (phai kéo dai duong trong ga do Q ting
1én dan dén phai bd tri lai cac t6 phuc vu dau may toa xe...).
b. So @6 ma thoi gian giita hai 1an ting ning lyc qua nho (4nh huong dén van

doanh vi phai luén luén stra chira duong).

131



c. So @6 ma kha nang du trir qua 1on (1am chét vén dau tu).
d. So dd ma giai doan sau khong loi dung dugc trang bi cua giai doan trude.

Sau khi dd dung cac chi tiéu so bo loai bo cac so dd van chuyén thich Gng kém

gi4 tri s& con lai mot s6 so d6 mang tinh canh tranh. Ngudi ta tinh tong chi phi quy

ddi xay dung va khai thac Ky cho cac so dd canh tranh va so dd dugc chon la so dd

c6 K4y nho nhat.

5.4.2. Lura chon cic thong sb ky thuit riéng biét ciia tuyén duong.
Bén canh viéc phan tich mét cach toan bd theo dd thi kha nang van chuyén

thich g c6 khi ta phai 1ap luan dé chon timg thong s k§ thut riéng biét.

dat.

1. Chon cu ly duong:
Cuy ly duong c6 anh hudng rat 16n téi kha nang dy trit, né phu thudc:
a. Y nghia ciia tuyén duong.
b. Khéi lugng van chuyén.
c. Diéu kién dia hinh.
d. Piéu kién ndi tiép duong cii (vao kho duong nao).
+ Kho hep Sp < 1435 mm
+ Kho tiéu chuén So = 1435 mm
+ Kho rong Sp > 1435 mm
Uu diém kho hep: gia thanh xay dung nho, xdy dung nhanh, cy ly nhé nén dé

Nhuge diém kho hep: kha ning thong qua va chuyén chd nho, gia thanh van

chuyén dit.

2. Chon s6 duong chinh:

Dé chon s6 dudng chinh ngudi ta cin cir vao:

a. Khéi lugng van chuyén.

b. Yéu cau ciia tuyén dudng (van tdc 1ir hanh, yéu cau cap duong...)

c. C6 hai phuong 4n nguyén tic xay dung dudng:

+ Luc dau dat tuyén don, sau dan dan diat doan duong ddi va tuong lai dat

duong doi cho ca tuyén.

+ Thiét ké theo tiéu chuan dudng déi, luc ddu xay dung mot duong dé giam gia

thanh xay dung ban dau, sau xay dung hoan toan duong doi.
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Thiét ké duong d6i khi N > 60 + 70 d6i tau/ngay dém
Thiét ké doan duong d6i khi N > 20 dbi tau/ngay dém.
Thiét ké duong don khi N <20 d6i tau/ngay dém.

3. Chon loqi suc kéo:



Can ctr vao:
a. Dia thé tuyén di qua.
b. Khdi lugng van chuyén.
c. Y nghia tuyén duong.
d. Ngudn ning luong.
Céc phuong an thiét ké:
a. Thiét ké cho dau may dién nhung lic ddu dung ddu may diézen.
b. Thiét ké cho dau may diézen nhung twong lai xét dén dién khi hoa.
c. Thiét ké cho dau may hoi nuéc nhung tuong lai xét dén diézen va dién.
4. Chon d¢ déc han ché.
D6 dbc han ché chon theo quy pham ip =4 + ipmax CO Xét dén dia hinh:
a. O ving dong bang nén chon ip=4+5 %o
b. O ving trung du thich hop i, =67 %o
c. O ving nti thich hop iy = 8 + 12 %o
Qua trinh chon i, c6 thé gap tinh hudng sau:
a. Tuyén ding mot doc han ché cho ca hai chiéu.
b. Tuyén dung nhiéu ddc han ché phéan theo cac khu doan.
c. Tuyén c6 doan dung ip, c0 doan dung ig.
d. Tuyén di mdi chiéu mot déc han ché khac nhau.
Chon do dbc gi6i han hop 1y dya trén chi tiéu kinh phi dan xuat Kg, do dbc
duoc lua chon 1a d6 ddc cho Kgx nhé nht.
5. Chon trong lwong doan tau va chiéu dai sir dung ciia dwong tiép phat.
DPau may dung trong twong lai dugce xac dinh bang dd thi phan tich kha ning
van chuyén thich tng.
Co i, tinh dugc trong lugng doan tau trong twong lai Qg tir d6 tinh Lyg

O

9 maiv)

Lsa= +lam +1 (5-15)

6 day:  Qmdw) tal trong trung binh mt mét dai ciia doan tau trong tuong lai.
lam - chiéu dai dau may.
1 - dy trit chiéu dai dé phong tau dimg khong ding vi tri.

6. Lap ludn kha nang théng qua dé mo diém phdn gioi.

Trudng hop 1: Lap ludn vé lya chon khoang cach giita cac diém phan giGi.

- Lay tdi thiéu 3 phuwong an vé 3 kha ning xay ra vé khoang céach giita cac diém

phan gi6i, mdi truong hop cho mot tri s6 Ny,

133



- An dinh tru6c anh hudng ciia tiéu chun phan bd diém phan gidi d6i véi chidu
dai tuyén duong, diéu ndy duoc 1am mét cach so bo bang cach v& so do tinh toan cho
doan tuyén tu do va doan tuyén kho khan.

- Tinh t6ng céc chi phi va so sanh chon phuong 4n hop 1y nhit.

Trudng hop 2: Lap luan tim ra thoi gian hop 1y nhat dé cho tau chay sudt.

- Tinh chi tiéu kinh té va k¥ thuat cia timg giai doan mot. Cha ¥ tinh kinh phi
dé cho tau chay sudt nhu kéo dai duong trong ga va anh hudng cua né téi nang cao
van tde.

- Tinh tong chi phi cac phuong 4n so sanh rdi chon ra phuong an (thoi han) hop
1y nhat.

Cau héi on tap:

Chuwong 3. Vach tuyén ) ‘ ’

11.Néu nhiém vu vach tuyén va cac phuong an vé huong tuyen.

12.Phan lqai cach Vach,tuyén, vach tuyen tu do, vach tl}yén kho khén.

13.Dac diém vach tuyén theo nhiing di€u ki¢n dia theé va dia chat khac
nhau, vach tuyén qua song.
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PHAN II
KET CAU TANG TREN DPUONG SAT, NEN PUONG SAT
CHUONG1  CAU TAO KET CAU TANG TREN
1.1. RAY
11.1.  Céng dung va yéu cau déi vdi ray

Ray dung dé din hudng cho banh xe, truc tiép chiu lyc tir banh xe truyén xuéng va tmyén luc do xuéng ta vet. Luc
tir banh xe truyén xudng la lyc dong ludn thay dbi, nd gdm: luc thing dung, lyc nam ngang, va luc tac dung doc theo thanh
ray.

Ngoai ra ray con chiu lyc do nhiét do thay ddi gdy ra. Dudi tc dung cua cac luc do, ray co thé bi nén, kéo, udn,
x0dn va c6 thé bi dap bep, mai mon. Ung xudt tiép xuc giira ray va banh xe rat 1on.

Khi tau chuyén dong, lyc ma sat giira ray va banh xe tao nén sirc bam cho cac banh chi déng ctia diu may. Mudn
¢6 du strc bam dé sinh ra lyc kéo khi khoi dong, ddi véi cac banh chi dong cua ddu may yéu cau mit dinh ray phai du
nham. Tuy nhién, néu mit dinh ray qua nham s& gay ra sirc can 16n ddi voi cac banh xe ciia toa xe. Vi vay, d6i voi cac banh
clia toa xe lai yéu cau mat dinh ray phai da nhin. Théng thuong, khi luyén thép, mit dinh ray khéng cin gia cong dic biét
van dam bao du strc bam cho cac banh chu dong ciia ddu may va lyc can ciing khong qua 16n dbi voi cac banh xe khac. Khi
can thiét, ngudi ta rai cat 1én mat dinh ray dé ting sirc bam.

Ray lam viéc nhu mot dim dat trén cac géi dan hdi 13 ta vet. Dudi tac dung cua tai trong doan tau, ray bi ubn. Bé
chiu udn tét, yéu cau ray phai ctimg. Khi tau chuyén dong thudng c6 lyc xung kich tac dung 1én ray, vi vdy, yéu ciu ray phai
du d6 déo nhit dinh. Vi tmg suét tiép xtic giita banh xe va ray rat I6n nén thép ray phai du rin dé chiu lyc tt va khong bi
mai mon nhanh. Ray con phai c6 du d6 dai & diu ray khéng bi dép bep.

Qua sy phan tich trén, ta thiy ring mudn ting thoi gian sit dung ciia ray thi thép ray phai dam bao cac yéu cau:

- Mit dinh ray phai vira nham vira nhin.
- Thép ray phai cimg va déo dong thoi phai rin va dai.

Nhitng yéu ciu trén rdt mau thuin nhau, vi vAy khi ché tao ray gip nhiéu khé khin, mic di k¥ thuat luyén thép co
nhiéu tién bd, nhung van d& ché tao ray vin chua duogc giai quyét hoan hao.
1.1.2. Hinh dang va kich thwd'c hinh hoc cia ray

Luc chu yéu quyét dinh hinh dang cia ray 1a lyc thing ding do banh xe truyén xudng. Duéi tac dung cua luc nay,
ray bi uén nhu mot dim dit trén cac gbi dan hdi. Ta biét ring: mot dam chiu udn tét nhéat khi mat cit ctia nd c¢6 dang hinh
chit I Vi vy, nguoi ta ldy hinh chit I 1am co s dé thiét k& mat cit cua ray. Dau ray phai tiép xtic tot voi mit 13n banh xe,
than ray khong qua day dé g& banh khong va vao than ray.

Mit dinh ray lam hoi 161 véi ban kinh R, dé lyc truyén tir banh xe xudng tring véi truc ray. Theo kinh nghiém khai
thac duong sat, tri sé R; =200 + 300 mm la phu hop. Ban kinh R, cang nhé thi tng suét tiép xtic & mat dinh ray cang 16n.
Ray P43 ¢6 R, = 300 mm, chiéu rong mit dinh ray Ay =70 mm.

Pé chuyén tir mit dinh ray sang ma ray, ngudi ta dung mit cong c6 ban kinh r; =13 mm twong tmg véi ban kinh
chd mit cong chuyén tir go banh xe sang mit lin banh xe.

Mé ray lam thing démg dbi voi cac loai ray < P43, hodc nghiéng ra ngoai véi d6 nghiéng 1:3 hodc 1:4 dbi véi cac
loai ray > P50.

Tir mé ray chuyén sang cim ray (mit dudi cia ddu ray), ngudi ta ding mit cong ban kinh r, , dé ting dién tich tiép
xuc voi lap lach thudng ding r, nhé. Ray P43 ¢6 1, = 2mm (xem hinh 1-2). Mit duéi cta diu ray c6 d6 dc 1 : m gibng mat
trén dé ray. Ray P43 c¢6 1:m = 1:3, cac loai ray > P50 c6 1:m = 1:4.
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B
Hinh 1-1Hinh dang mit cit ray
Tir d4u ray chuyén sang than ray ngudi ta ding cic mit cong c6 ban kinh ry =3 +5 mm va r, = 10+ 16 mm.
Mit cta than ray lam théng ding véi cac loai ray < P38, cac loai ray > P43, mat than ray 1a mat cong c6 R; = 350
+450 mm. Ray P43 c6 R; =350 mm (Hinh 1-2).
Chuyén tiép tir thin ray sang dé ray ngudi ta dung rs = 15 +25 mm. Dé ray phai twong d6i day dé dam béo sau khi
ra 10, dé ray khong bi ngudi nhanh qua. Chiéu rong ctia dé ray cin ctr vao chiéu cao cia ray va phai dam bao 6n dinh chéng

. \ B
bi 14t ctia ray. Ty 1¢ gilta chiéu rong va chiéu cao cua ray thuong dung la E =0.81 + 0.89.

Tuy theo k¥ thuat ché tao cua ting nuéc nén ray cé chiéu dai khac nhau: Lién X6 dung ray dai 12,5 m va 25 m,
Trung Quéc dung ray dai 12,5 m, Phap 18 + 24 m, Ptc c6 3 loai: 38; 45 va 60 m, Anh 11,89 va 18.29 m, My 11,89 va
23,78 m ...

Hinh dang va kich thugc hinh hoc cta ray P43 nhu hinh 1-2

T4

Ha:
7

Hinh 1-2Mit cit ray P43

1.2. PHU TUNG NOI GIU RAY
1.2.1.  Yéu cdu déi véi phu tiing noi giir ray
N6i chung, phy ting ndi gii ray hién dai phai d4p ng dugc cic yéu cau sau:
1. Phy ting ndi giit ray cin dam bao lién két chit giita ray v6i ta vet va giita ray v6i ray dé gitr cy ly ray duogc tot
va dam bao ray khong bi x0.
2. Phai c6 d6 bén cao, dic biét ddi voi ta vet bé tong co tudi tho cao, do d6 yéu cau phu ting ndi giir ray ciing phai
¢6 tudi tho twong tng.
3. Phai c6 d6 dan hdi cao, ddi véi ta vet bé tong c6 do ctng 16n gdp tir 3 + 5 1an ta vet gd, c6 tinh dan dién tt nén
doi hoi phu kién ndi gitr cAn c6 @6 dan hdi tdt va d& cach dién.
C6 kha nang giir cyr ly duong khong dbi, co thé diéu chinh cy ly ray dé dang, chinh xac.
5. Céc chi tiét don gian, gon nhe, d& ché tao va stra chita, lap rap. Phu kién lién két cAn mot lugng sat thép 16n, do
d6 khi thiét ké cin dam bao d& gia cong va c6 thé ché tao hang loat dé ha gia thanh.
Pam bao c6 thé diéu chinh cao do ray trong qua trinh stra chira ma khéng phai nang va chén ta vet.
C6 thé dung cho ray han lién.
Thuan tién va don gian trong kiém tra va thay thé
Phuy kién ndi giit ray c6 thé chia thanh hai loai: Phy kién giit ray va phu kién mdi ni.

1.2.2. Phu kién giii ray
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Phu kién giit ray dung dé ghim chat ray vao ta vet. Néu can ¢l vao tinh chét coa phu kién, ¢ thé chia 1am hai loai:
phu kién ghim giit ray kiéu khong dan hdi va kiéu dan hoi. Hai loai nay déu c6 thé dung tAm dém thép hoic khong ding
dém thép. Néu can cr vao viée lién két ray voi loai ta vet, ta c6 thé chia lam hai loai: phu kién giit ray vdi ta vet gd va phu
kién giit ray voi ta vet bé tong. Hai loai nay c6 thé dung phu kién dan hdi hodc khéng dan hoi.

L. Phuy kién git¥ ray vdi ta vet g6
1. Kiéu don gidan

pé ray dat truc tiép 1én ta vet va duogc ghim gilt vao ta vet béng céc dinh moc, dinh vit hodc dinh dan héi. Dung 3
dinh dé ghim giir dé ray : hai dinh déng phia trong long dudng va mét dinh dong phia ngoai. Duéi tic dung cta luc thing
dung P va lyc ngang Q, dinh phia trong chéng lic nhé, dinh ngoai chéng lyc ddy ngang. Dinh méc thudng co6 mit cit hinh
vuong, mdi canh 16 mm, dai 165 mm, dugc ché tao tir thép CT1, CT2, CT3 va bao dam khong bi nut khi udn ngudi (Hinh
1-4a)

Pé thuc hién do nghiéng clia ray, tai chd ké ray, mat ta vet phai déo voi do dbe 1:20.

Hinh 1-3Lién két ray véi ta vet gb kiéu don gian

Truée khi dong dinh, nguoi ta phai khoan 15 sau 120 mm, rong 12 mm dé cic thd gd khong bi pha hoai. Nhu vdy
c6 thé tang stc chong nhd cua dinh méc 1én 30% va ting sirc chéng dap ngang 1én 20%. Déi véi ta vet gd thong méi, luc
ghim gitt chéng nhé ctia dinh méc 1a 2000 kg, luc chéng dap ngang bing 0,75 lyc chdng nhd.

Péi v6i dinh vit (Hinh 1-4 b), lyc chéng nhé 16n hon 0,5 + 1 14n so v&i dinh méc va luc chéng dap ngang nhé hon
50%.

O Lién X6, Trung Qudc, Viét Nam ding dinh méc 1a phd bién, & cac nude Tay Au ngudi ta thudng ding dinh vit.

Trén hinh 1-4 biéu thi hinh dang va kich thudc ciia dinh méc va dinh vit cia Lién X6.
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Hinh 1-4Hinh dang, kich thudc cta dinh méc va dinh vit cua Lién X6
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Pé dam bao ghim giit ray vao ta vet duoc chic chin, ngudi ta dung dinh dan hdi . Hinh (1-5) biéu thi mét sb loai
dinh dan hdi da duoc st dung & Ao, Anh, Thuy Si va My.

Hinh 1-5C4c loai dinh dan hdi

Loai phu kién ndi giit ray kiéu don gian, do dién tich chiu luc dudi dé ray qua nhé nén dé ray thuong ctra vao ta
vet lam cho ta vet chong hong.

bé ting thoi han st dung ciia ta vet gd, ngudi ta dit thém tm dém thép ké aé ray.
2. Kiéu ding chung

Giita ray va ta vet ngudi ta dit mot tim dém thép dé ting dién tich truyén lyc, ding ba dinh (2 dinh dong phia trong

long duong va mot dinh dong phia ngoai) dé ghim giir ca aé ray va tdm dém vao ta vet. TAm dém dwoc 1am tir thép Mactanh
¢6 ham lugng Cacbon khéng nho hon 0,16% hodc bang thép Betme ¢ lugng Cacbon khéng nho hon 0,12% . Trén hinh (1-
6) biéu thi kiéu dung chung, dung dinh vit hodc dinh dan hoi.

Hinh 1-6 Lién két ray va ta vet kiéu dung chung
a,b: Kiéu dung chung, dinh vit, dinh dwong
¢,d: Kiéu dung chung, dung dinh dan hoi loai mot chan va loai hai chin
Tam dém thép co tic dung phéan bd ap lyc tir ray xudng ta vet déu hon va ting dién tich truyén lyc xudng ta vet.
TAm dém con c6 tac dung truyén lyc ngang cho tit ca cac dinh, mot phin lyc ngang s& bi tiéu hao do ma sat giita ta vet va
tdm dém. TAm dém con dam bao d6 nghiéng cua ray nén khong can bao got ta vet. Kich thudc tim dém thay dbi tuy theo

loai ray (xem hinh 1-7).

'
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Hinh 1-7T4m dém dung cho ray P43, kiéu dung chung
Phuy kién giir ray kiéu dung chung c6 nhuoc diém 1a viéc ghim giit dé ray va tim dém vao ta vet khong duoc chic
chin, sau mot thoi gian sir dung, dinh dé bi léng, tAm dém bi rung lam ta vet dudi day tdm dém bi mon nhanh.
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Khi tai trong truc, cuong dj van chuyén va toe do chay tau tang thi nhugc diém nay cang ro.
Pé giam bot do rung ciia tim dém, ngudi ta dung phuy kién nbi giit kiéu roi.
3. Kiéu roi
Tam dém dugc lién két voi ray bang hai bu 16ng, sau d6 ding bén dinh (dinh vit hodc dinh méc) dé ghim tim dém
vao ta vet. D& dam bao tAm dém duogc 4p chit vao ta vet, ngudi ta thudng ding thém cac vong 16t 10 xo (réng den).
Phu ting ndi giit kiéu roi K ciia Pirc duge san xuat ndim 1962, loai nay cho phép ting thoi gian sir dung ciia ta vet,
dam bao diéu chinh cao d6 ray tir 3 + 9 mm ma khong can ning ta vet.
Loai phu kién lién Kkét kiéu roi c6 nhitng uu diém sau: TAm dém duogc ghim chét vao ta vet nén no khong bi rung.
Mit khac, nguoi ta co thé 1ap sin tim dém vao ta vet tai xuéng lap rap va co thé tién hanh thay ray ma khong cin dong dén
cac dinh lién két tim dém va ta vet. Ray duogc bét chit vao tAm dém nén ma sat doc tang va khong cin dung ngam phong x6
nira. loai lién két kiéu roi con cho phép diéu chinh cao d6 ray bang cach thay déi chidu day tAm 16t cao su dudi dé ray.
Tuy nhién, phu kién lién két kiéu roi 6 nhuoc diém 1a qua nhiéu chi tiét, gia thanh cao.

Hinh 1-8Lién két ray véi ta vet gb kiéu roi
4. Kiéu hén hop
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Loai nay, nguoi ta ding nim dinh, trong d6 ba dinh ghim giit ca dé ray va tim dém vao ta vet, hai dinh ghim tim
dém (Hinh 1-9).

Trén duong thing chi cdn dong 4 dinh, trén dudng cong, néu cin ngudi ta dong thém dinh thi 5.
Loai nay c6 wu diém 13 ciu tao don gidn, it chi tiét va ton it thép, viéc ghim giit ray rat chic chédn, giam bot do rung

ctia tim dém. Tuy nhién, mdi lan thay ray lai phai nhd dinh 1én 1am cho 15 dinh & ta vet d& long, mit khac loai nay khong
thé diéu chinh cao do ray dugc.

Hinh 1-9Lién két ray voi ta vet g6 kiéu hdn hop
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MBJi loai phu kién giir ray phén tich & trén déu ¢6 uu, nhuoc diém va thich hop voéi ting loai duong va diéu kién khai
thac cu thé. Qua kinh nghiém khai thac cho théy, loai phu kién lién Kkét khong dan hoi sau mot thoi gian str dung dai khong
dam béo viéc ghim giit chic chin ray vao ta vet, vi vy, nhiéu nuéc di chuyén sang dung phu kién dan hoi. Pay ta vet phai
chén chit dé tranh bién dang cuc bo. Phu kién giit ray kiéu dan hoi hién dai phai dam bao c6 thé didu chinh cao db ray.
Ngudi ta thuong dung tim 16t cao su thém vao giita dé ray va tim dém dé diéu chinh cao d6 ray. Dé thay thé dinh moc
thong thuong, nguoi ta dung dinh moc 10 xo. Trén hinh 1-6¢ 1a loai dinh méc dan hdi kiéu mot chan Riuping (Ptic). Anh 1a
nuéce ding nhidu dinh moc 16 xo nhét.

Khi dung dinh vit hodc bu 16ng khong dém, ngudi ta thuong dung coc dan hdi don hodc kép. Coc 16 xo don thudng
duoc ding cho ta vet gb, coc 10 xo kép thudng dung cho ta vet bé tong. Hudng phat trién hién nay cua phuy kién giit cho ta
vet gd 1a loai phdi kién roi, ding coc dan hdi lién két ray voi tim dém, thém tim 16t dan hdi & dudi dé ray va vong 16t &
dinh.

I1. Phy kién néi gitt ray véi ta vet bé tong

Phuy kién lién két ray véi ta vet bé tong co thé chia thanh cic nhom sau:
1. Nhom thir nhat

Ray dit tryc tiép 1én tAm 16t dan hdi, khéng dung dém sit, tAm 16t cao su duoc wa chuéng hon tim 16t gd vi né it
hu hong hon, thoi gian st dung 1au hon va it bi bién dang du.

bé ghim giir ray vao ta vet, nguoi ta dung coc cung hodc coc dan hédi, mot ddu coc ty truc tiép vao ta vet hoac ty
vao tAm 16t dan hdi, con mot diu coc ép 1én dé ray, sau do ding dinh tia ro phong- bu 16ng hodc bu 16ng sudt ghim chit vao
ta vet.

Trén hinh 1-13 biéu thi lién két ding dinh tia ro phong coc cta Lién X6, loai nay ding coc dan hdi RN, mot dau
coc ti vao tdm 16t dan hdi. Dinh tia ro phong dugc bét vao 151 gd chén trong bé téng . Loai phdi kién nay luén ép mot cach
dan hdi xudng ray, mit khac nguoi ta c6 thé thay ddi chidu dai 14 thép dudi cia coc RN dé c6 thé ding cho nhidu loai ray c6
chidu rong dé ray khac nhau ma khong can thay d6i kich thudc va vi tri cac dinh tia ro phong. Tuy vay can luu y 1a viée
thay ray chi thyc hién dugc khi d4u nim ray mdi va ray cill co bé rong giéng nhau.

Nhuge diém cua loai lién két nay: khi thay ray hodc khi dat cac tAm 16t béng gd hodc vat liéu khac dé chinh cao do
ray phai van dinh ra, nhu vay s& lam yéu va lam hong lién két gitra phdi kién va ta vet . Kiéu ndi giit bang dinh tia ro phong
bét trong 151 gb chua t6t vi 161 g& thuong phai thay ludn va con gy ra nhiéu sai 1éch vé cu ly duong va 1am yéu viéc nbi giir

ray.

Hinh 1-13  Phdi kién tia ro phong coc cua Lién X6

Trong hinh 1-13:
1. Tam 16t dan hdi dudi chan coc
2. Tém 16t dan hdi dudi ray
3. DPém cach dién & miéng coc
4. Dinh tia ro phong
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5. Céc dan hoi
6. Loigd
Trén hinh 1- 14 biéu thi phéi kién coc dan hdi kiéu RN bit giit bang dinh tia ro phong-bu 1ong dung trén dudng sit
qudc gia Phap dam bao chét lugng khai thac tét, loai tia ro phong-bu 16ng c6 diu dudi nhu dinh tia ro phong duoc bit truc
tiép trong bé téng, dau trén 1a bu 16ng co ring dc va écu. Hién dang sit dung 5 Km dwong TVBT Thap Cham.

Hinh 1-14

Ta vet bé tong kiéu Vanhe: diu dudi dinh tia ro phong c6 dit nhitng vong thép xoin é¢ nhu duong gien cua tia ro
phéng. Loai nay van c6 nhuroc diém 13 ring 8¢ bu 16ng va tia ro phong c6 thé bi hong hoic bi gi gay kho khin khi thay ray.

Trén hinh 1-15 biéu thi phéi kién lién két dung tia ro phong-bu long dat trén dwong sit quéc gia Nhat. Dinh tia ro
phéng - bu 16ng dugc bét vao mot 161 bang chat déo dién méi - ddng thai cling 1a chét cach dién. Pé dé phong nirt bé tong &
chd dit 161, noi chiu lyc 16m, ngudi ta bd tri bt thép x0én d¢c. Coc dan hdi duge cach dién véi ta vet béng mot tAm 16t bf’mg
chat déo dit dudi chd udn cong cia lung coc (xem hinhl-15). Pic biét, loai nay ding mot rong den tim dit dudi coc dan
héi dé didu chinh cy ly duong. Khi cAn didu chinh cy ly ray ta quay rong den nay tuy theo kich thudc canh ctia no ty vao aé
ray.

Kha ning mé rong cu ly trén dudng cong hoidc thay déi cu ly khi stra chita 1a vu diém quan trong cua loai phi
kién nay.

Trén hinh 1-16 13 loai phdi kién lién két bing coc va bu long subt dung trén duong sit Nga. Giita coc va écu
thuong dit rong den 10 xo. Bu 16ng sudt dwoc ding
rat phé bién & Anh cho loai ta vet bé tong gidy dan d4u tién.

Trén day chi gi6i thiéu mot vai loai phdi kién lién két khong dung dém st trén thé gioi.
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Hinh 1-15 Phéi kién dan hdi ciia Nhat
1. TAm 10t ray 2. TAm dém dan hdi 3. TAm dém diéu chinh 7. Réng den vénh
4. Bu léng 5. Céc dan hoi 6. Dém got coc
B6 phu kién kiéu coc ctng cia Trung Quéc c6 ky hidu kidu 70 gdm céc chi tiét sau: (hinh 1-16a)
1. Coc giir ray 2 mat 5. BDém nhya
2. Bu l6ng tia ro phong 6. Can sit
3. Vong dém 10 xo 2 vong 7. Can nhya
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4. Pém phéng
Bu 16ng tia ro phong duoc chon chit vao khdi bé tong bing vita luu huynh (8).
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Hinh 1-16a Phu kién coc ciing Trung Quéc
B phu kién ciia ta vet do Trung Qudc san xuit, c6 ciu tao hop ly, thyuc hién gia khoan d& dang, khic phuc dwgc
nhiing ton tai ciia TVBT thudng hai khdi va TVBT 1dng lién khéi, dam bao cach dién tét. Bo phu kién cia TVBTDUL 1435
mm dung chung v&i phu kién cia TVBTDUL dung cho dudng 1000 mm.
Loai TVBTDUL dung cho dwong 1435 mm do Trung Qudc san xuét, dung phu kién céc cimg kiéu 70, dang dwoc
sir dung trén tuyén dudng sit Kép — Ha Long, v6i chidu dai st dung 12 148 km.
B6 phu kién dan hdi kiéu NABLA dung cho ta vet bé tdng K92 gdm céc chi tiét sau: Hinh 1-16b
1. Céc dan hoi kiéu NABLA
2. Dinh Tia ro phong
3. Lo x0 X0an nam trong bé tong
4. Can nhya
5. Bém cao su

6. Vong dém phing
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Hinh 1-16b Phy kién dan hoi kicu NABLA
Pay 1a loai TVBT thuong hai khéi, thanh gifing kéo dai vé phia cudi ta vet, do vuéng thanh giing nén céc duoc bd
tri 1éch sang hai bén truc doc ta vet khong nam gitta ¢ truc nhu cac loai ta vet khac. Dung coc dan hdi kiéu NABLA cua
Phap dung dinh tia ro phdng bét vao 15i soén bing thép nim trong bé tong dé giir coc.
Trén duong sat hién dang str dung khoang 6.5 km duong TVBT K92. Sau khi dat thi nghiém 4.2 km, loai ta vet
nay da tam ngimg san xudt.

Hinh 1-16 Phéi kién lién két ray véi ta vet bé tdng ding coc va bu 16ng sudt

1.Canu 2.Coéc danhdi 3.Dém phing
4F cu 5Pémdanhdi 7.Can coc
2. Nhém thir 2: Dung tm dém st
Do bé téng co thé chiu dugc lyc ép 1on hon gd khoang 10 1an, vi vy ta vet bé tong khong bi hu hong do pha hoai

co gidi, khong bi cira va bi dap dudi dé ray. Do do, ban dém sat ddi vai ta vet 2d ¢6 mot vai tro rat quan trong, thi ddi vei ta
vet bé tong, nd khong con c¢6 nhitng nhiém vu co ban do6 nira. Vén dé dung tAm dém trén ta vet bé tong, trudc hét 1a do vén
dé dan hoi giita ray va ta vet, ngudi ta phai dung tim 16t dan hdi dudi dé ray, nhung khi ap luc tir ray xudng tim 16t quaa sirc
chiu tai cua n6 thi phai dung thém tAm dém sit dé tang dién tich truyén luc xuéng tAm 16t dan hdi. Thuong, nguoi ta thiét ké
mit ta vet c6 do nghiéng san con mat tAm dém sét khong 1am nghiéng dé viéc ché tao tAm dém duoc don gian hon.

Loai phu kién lién két dung tdm dém sit duoc dung rong rai & Lién X6 va Duc.

Puc ding loai phdi kién roi kiéu K & nhitng noi co khdi luong van chuyén 16n. Loai phdi kién nay khéac véi loai
ding cho ta vet gb 1a tAm dém duge giam nhe bz"ing cach giam dién tich tiép xuc cua ban dém, giam chiéu day ban dém, mat
dém khong lam nghiéng, giam sé dinh tia ro phéng tir 4 cai ghim giit dém xudng con hai cai (Xem hinh 1-17). Pinh tia ro
phéng duoc bit vao 15i gd chon trong bé tong. Dé 16i gb it bi hu héng ngudi ta ding réng den 16 xo ba vong dat dudi diu

tia ro phong.
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Hinh 1-17 Phdi kién K dung cho ta vet bé tong & Tay Duc
1. Ecu ctia bu 1ong c6c 2. Rong den 16 xo 3. Tia ro phong
4. Rong den 16 xo 5.L&igd
Trén duong ray khong mdi ndi ding ta vet bé tong, loai phéi kién roi kiéu K nay dam bao viée ghim giit ray chic
chin, ray khong bi xo hodc bi xodn, ddm bao tinh dan hdi cin thiét. Tuy nhién, v& cu tao no cd qua nhidu chi tiét (24 chi
tiét / 1 ta vet), rét nang (17.2 kg/ 1 ta vet), gia thanh cao méc du chi phi duy tu bio dudng nho.
Vi vay sau nhiéu nim tim kiém, thi nghiém vé phdi kién ding coc 10 xo bang thép tron va ding ban dém thép c6
g0 giéng nhu phdi kién K (Hinh 1-18) cac chuyén gia Dirc di két luén 14 loai phdi kién d6 don gian va tién b hon.

Hinh 1-18 Phéi kién 16 xo dung cho ta vet bé tdng & Puc
Trén duong sat Lién X0, nguoi ta lién két tim dém vao ta vet b?mg hai bu long sudt, lién két dé ray voi tAm dém
bé“mg hai bu l6ng - coc nhu hinh 1-19, loai lién két nay duogc dat trén khoang 10 km duong TVBT duong vanh dai Ha Noi.
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Hinh 1-19 Phéi kién lién két ciia Lién X6 kiéu roi ding bu 16ng sudt lién két ban dém vai ta vet bé tong
Trén hinh 1-20 biéu thi cAu tao cua loai phu kién kiéu BR cua Lién X0, loai nay dung coc dan hdi va hai bu long
sudt dé ghim gitr ca dé ray va ban dém vao ta vet, loai nay dung cho duong cao tdc, tai trong truc 16n, trén dudng co lugng
van chuyén 16n.

25

1- Coc dan hoi
2- 6ng cach dién
3-bém sit

4- Pém dan hdi

t4]

5- Bu l6ng sudt
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Hinh 1-20a Phu kién kiéu BR cua Lién X6

Cau héi 6n tip phan II :Két cAu ting trén PSCau tao kién triic tAng trén

1. Ray: V& hinh, cong dung, yéu cau, hinh dang, kich thudc.

2. Phu tung ndi ray vOi ray, gilt ray voi ta vet: V€ hinh, cAu tao, wu nhugc diém mdi
loai.

3. Ta vet: V@ hinh, cong dung, yéu cau, vu nhuoc diém mdi loai.

4. Lép da ba lat : V& hinh, cong dung, yéu cau, vat liéu, mit cit ngang.
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Kiéu phéi kién coc dan hdi 6 mé ga cta Trung Qudc va ciia Ptrc dang dugc sir dung rong réi trén khd duong 1000
mm va 1435 mm chay véi tbe d6 V > 100 km/h
Day la kiéu phuy kién dan hdi ding cho ta vet bé tong K1, K2, K3 dugc lién hiép duong sit Viét Nam cho phép st dung rong
rdi trén dudng sit Viét Nam.

GHI CHU
1- DINH TIA RO FONG
2. 0OC BAN HOI

4- CAN NHUA
3- LOINHUA
6- DEM CAO SU

Hinh 1-20b Phy kién kiéu 6 mé ga ctia Trung Qudc
1.2.3.  MG&i néi ray va phu kién méi néi
1231 Moinéiray
Mbi ndi 1a chd ndi hai diu ray v6i nhau, chiéu rong khe hé mbi ndi phai dam bao hai déu ray c6 thé co gidn khi
nhiét do thay déi. Khi banh xe lin qua mdi ndi, phat sinh luc xung kich tic dung 1én ray, vi vdy, vé mit ciu tao va bién phap
duy tu bao quan mdi ndi c6 ¥ nghia quan trong dé duy tri trang thai ctia tuyén dudng.
Xét theo vi tri mdi ndi c6 thé chia ra hai loai:
- Mdi ndi dbi xtmg (Hinh 1- 21a)
- Mbinbiso le (Hinh 1-21b)
M&i nbi d6i xtng c6 sb 1an lyc xung kich tac dung 1én mdi ndi giam di mét nira so voi mbi ndi so le, toa xe chay
qua 6n dinh hon, va c6 thé co giéi hoa dat ray.

Hinh 1-21

Phén loai mdi ndi theo vi tri twong d6i giita ta vet va mdi ndi ray ta c6 céc loai sau:
- Mbi nbi ké don (Hinh 1-22a)
- MBbinbi treo (Hinh 1-22b)
- Mbinbi ké kép (Hinh 1-22¢)
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Hinh 1-22: B4 tri ta vet chd mdi ndi

Loai mbi ndi ké don, ta vet dé bi xoay khong vudng goc vdi tim dudng, vi vay d6 chat ctia ba 1at bi pha hoai va do
én dinh cua 16p da ba lat giam dén, khi tau chay qua, dudi tac dung cua luc xung kich, dau ray bi dap manh, mbi ndi d& bi
pha hoai.

Ddi vé6i loai mbi nbi treo, viée chén da giira hai ta vet va dudi ta vet tuong d4i thuan lgi hon méi ké kép, tuy nhién
1ap lach phai chiu udn Ién.

Loai mbi ké kép c6 mo men udn nhoé hon mdi treo rat nhidu, d6 cung cua mbi ndi 16n hon, nhung rat kho chén da
dudi day hai ta vet.
1.2.3.2. Phu kién lién két moi né i

Pé lién két hai dau ray, ngudi ta ding lap lach va bu 16ng, dam bao hai dau ray khong bi xé dich theo phuong
thing dung.

Két qua nghién ctru cho théy lap lach lam viéc nhu mot dim tya trén hai géi. Nhitng loai 1ap lach co tiét dién det,
lap lach c6 dudi, lap lach c6 tim dém (Hinh 1-23) déu khong thich hop, khi chiu uén ¢ nhiéu nhuge diém. Vi vay déi voi

ray P43 va P50 hién nay dung lap lach hai ddu (Hinh 1-24), loai nay cimg, khoé, mit tiép xtic voi ray rong nén lam viéc t6t.

Hinh 1-23 Céc loai lap lach det
Loai lap lach hai dau cta Lién X6 ché tao tir thép cic bon Mactanh CT6 va CT7, loai lap lach ding cho ray P43 va
P50 ¢ 6 10 bu long.

E .
‘ § Eap non B
07, i 76N

8 e IE_,.ESE.%E1JE.|

== ===t

[ [ d

'E‘ :' b
& Fa> o an |

d| |9 & P

: o _

| 228 02 Py
" --T-n.—n.T_._...I
= -

2
- R m—

s
| s

Hinh 1-24 Lap lach hai diu dung cho ray P43 va ray P50
Lap lach dugc lién két véi ray b?mg bu long mdi. Dudi tac dung cua tai trong doan tau, cac bu long mébi thuong
phai chiu tai trong 16n nén sirc ghi ciia bu 1ong d& ép chit 1ap lach vao ray bi giam dan, duong ren cia bu 16ng va ren b¢ bi

tron xoay, mat tiép xUc cua ray va lap lach bi mon dan, mat tiép xuc cua 1ap lach va diu bu long cling bi mon do ma sat, mil
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¢ bu 16ng bi 10ng ra, vi vay, dé khic phuc, ngudi ta lam bu 16ng bing thép cing c6 nhiét luyén. Puong kinh bu long ding
cho ray P38 va P43 1a 22 mm, ray P50 12 24mm, ray P65 va P75 1a 27mm (Theo tiéu chudn Lién X5).
Trén hinh 1-25 biéu thi hinh dang va kich thude cta bu long mbi loai c6 ddu kéo dai va loai than bu 16ng lam thanh hai

bac dé khic phuc hién tuong bu I6ng bj xoay.
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Hinh 1-25 : Bu 1ong méi ndi
a- Bulong c6 hai bac
b-  Bu léng c6 dau kéo dai vé mot phia

Lap lach dung bu 16ng c6 hai bac, 15 bu 16ng trén 1ap lach phai lam khac nhau: C6 15 tron, ¢6 16 bau duc nhu hinh
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Hinh 1-26 : Lap lach dung bu 16ng c6 hai bac
Rong den lam béng loai thép dac biét, dugc nhiét luyén. Nhitng mbi ndi dan dién va cach dién phai dam bao tin

hiéu 1am viéc chinh xac d¢€ tau chay dwoc an toan.

Hinh 1-27: Rong den vénh Hinh 1-28: M01 nbi cach dién dung cho ray. - T

147



P43 va P50 cua Lién X6
1- Lap lach
2,3,4 va 5: Lop cach dién
Dé ndi hai loai ray khac nhau, nguoi ta dung lap lach dac biét dam bao cao do dinh ray b?mg nhau, trén ta vet dat
mot tim dém chung cho hai ray va dém riéng ké dé ray dam bao ray khong bi hang.(Hinh 1-29)
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Hinh 1-29: Mbi ndi dung lap lach dic biét

1.3. TA VET
1.3.1. Cong dung va yéu chu déi véi ta vet

Cong dung cua ta vet: ta vet 1a mot Kkét chu d& ray n6 co tac dung chiu lyc do doan tau truyén xuéng va truyén Iuc
do xuéng 16p da ba lat. Nho ta vet tao sy dan hdi khi truyén Iyc nén duong lam viéc t6t hon. Ray dugc ghim giir vao ta vet
thanh mot khung két cau 6n dinh trong ting dé ba lat, dam bao cac yéu cu k¥ thuét khi dit ray va khai thac duong.

Yéu ciu dbi voi ta vet: Ta vet phai c6 do bén, d6 dan hdi va kha nang chéng mon tt, van chuyén, ché tao va lép dat
duoc thuan tién va dé dang, thoi gian sir dung duoc 1au, gia thanh ré.

Két cau d& ray co cac dang sau:

- Tavet(gd, sit, bé tong)

- Timg tim dai dit doc dudi ray

- Timng khdi bé tong

- Khung bé tong

Trong s6 cac loai d6 ta vet 13 loai duoc dung phé bién nhit. S6 lugng ta vet dat trén mot Km phu thudc vao tai
trong truc, khéi luwong van chuyén, toe do chay tau, loai ray, loai da balat va binh dién tuyén duong.

Puodng sit Viét Nam khé 1000 mm ding 1440 thanh/Km trén duong thing khi ding ray P38 va P43 dai 12,5m;
trén duong cong R< 500m ding 1660 thanh/Km; trén dudng st khd duong 1435mm, dat 1600 thanh/Km trén dudng thing,
1760 thanh/ km trén dudng cong.

1.3.2. Ta vet siit

Trudce chién tranh thé gidi 14n the hai, ta vet sat thuong dugc dung ¢ Phap, Btic va An Do. Mdi thanh ta vet nang
khoang 50 + 80 kg. Ta vet sit c6 kha ning chong xé dich rt 16n, ché tao cong nghiép, van chuyén d& dang. Tuy nhién, n6
¢4 mdt s6 nhuge diém sau:

Ta vet sit co thoi gian phuc vu ngén, khoang 25 + 35 nam nd c6 kha ning din dién manh nén khoé str dung trén
duong dién khi hod hodc trén duong dung tin hiéu ty dong. Ta vet sdt doi hoi sb Iuong ta vet /km nhiéu hon khi dung ta vet
gd (vi chiéu rong cua ta vet sat nho hon), Iuc khang udn kém va luc dong 1én ba lat 16n. Viéc chen da dudi ta vet rat kho. Va
lai, khi tau trat banh s& c6 bién dang du ¢ ta vet.

148



1800 mm e} i 250 ,

Hinh 1-30 CAu tao ta vet sit

a-Ta vet long mo (micheville)
b- Ta vet phing (menemick)
1.3.3. Tavet g6
Ta vet gb duoc dung rat phd bién trén thé gidi, né c6 nhiéu vu diém hon ta vet sit:
Ta vet gb co tinh dan hdi 160, viée san xuét ché tao ta vet d&, lép dat dé dang, lép d3t thuén tién, cach dién tbt, viéc
ghim gl ray vao ta vet gd dé dang hon cac loai ta vet khac, gia thanh ré hon
Tuy vay, ta vet gd dé& bi muc, tdi tho ngén, dé nut doc thé. GO dung 1am ta vet phai ding g6 nhom 1 (Pinh, Lim,
Sén, T4u), khong co tat, thd gd khong duoc chéo xodn, khong bi nut né vong tron.
Nguoi ta quy dinh:
Ta vet gd loai I dung cho dudng chinh tuyén.
Ta vet gb loai II: dung cho duong thir yéu va trong ga.
Ta vet gb loai III: dung cho duong chuyén dung, hdm 10.
MGdi loai ta vet c6 ba dang mit c¢it A,B,C nhu hinh 1-31

kot k1 o1

o o ! ko

Hinh 1-31 Mit cit ngang ta vet gb
Ta vet gd trude khi str dung phai duge ngdm tim thudc phong muc dé thude ngdm siu vao gd véi do siu khong

duogc nho hon 30 mm.

Bang 1-3 Kich thuéc ta vet gd dung trén duong sit
Kho Loai Chiéu A B C
duong | tavet | daita Rong Cao Rong Cao Roéng Cao
(mm) vt [B | b |H | h |B | b |H]|h|B |[b |H]H
(cm)
I 180 18 | 22 9 14 18 | 22 - 14 | - - - -
1000 II 180 17 | 20 8 14 17 | 20 - 14 116 | 20 - 14
111 180 16 19 7 14 16 19 - 14 |15 19 - 14
I 250 22 16
1435 II 250 20 14.5
I 250 19 13.5

1.3.4. Ta vet bé tong
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Ta vet bé tong st dung dugc nhiéu vat liéu thién nhién nhu cat, séi. Ta vet bé tong rt nang (ta vet bé tong hai khéi
nang trén 1 ta, ta vet lién khdi nang khoang 2 ta) do do rat 6n dinh. Néu day ta vet dugc lam theo dang 10m thi strc chéng
trugt ciia nd 16n hon cia ta vet gd. Ta vet bé tong rat cirng nén cic phdi kién lién két ray véi ta vet cin co tinh dan hdi dé
giam lyc xung kich tac dong 1én ta vet, mit khac no ¢6 tinh dan dién nén phai dung thiét bi cach dién.

Puong sét dung ta vet bé tong dam bao dugc tinh df‘)ng nhét, cy ly ray dugc dam bao tdt, it thay ta vet 1€ té, vi vay
chi phi duy tu giam. Thoi gian phuc vu cua ta vet bé tong rat dai, khoang 50-60 nam. Khi dung ta vet bé tong, 16p da ba lat
phai du va phai chén chit, nén duong phai du d6 chit yéu cau.

T vet bé tong hai khdi: Loai ta vet hai khéi dugc dung phd bién & Phap va nhidu nude Chau Au, Chau A va My la

tinh. Loai nay ¢ nhiéu kiéu, nhiéu hinh déng khdi bé tong va hinh thirc thanh ndi (thép hinh, ray cii, dng tuyp...) khic nhau.
Loai nay c6 uu diém 1a két cAu don gian, ché tao d& dang bé“mg bé tong thuong, stic can chéng di dong ngang tot. Tuy vay,
loai ta vet hai khéi ciing co nhiéu nhuoc diém:

Tén st thép, so vdi ta vet bé tong du tmg luc, s6 lvong thép nhiéu gp may lan. Thanh thép ndi co d6 cting chiu
ubn nho nén ta vet d& bi udn 1én, xudng lam sai 1éch cu ly va mit bing dudong. Vi lai, thanh thép ndi hay bi ri. Ta vet bé
t6ng hai khéi rt dé bj hu hong khi tau trat banh ciing nhw khi van chuyén va dit duong. N6 c6 dién tich ap xudng da nho.

= (F—t—7

Hinh 1-32: Ta vet bé téng hai khbi
O ta loai ta vet bé tong hai khéi ding cho dwong 1000 mm va lién khéi ding cho duong 16ng da hoan thanh st
ménh lich sir trong giai doan trudc. Ngay nay, do yéu cu cia thoi ki méi, cac loai ta vet bé tong thuong ding cho dudng
1000 mm va lién khéi dung cho duong 16ng, khong dap tng dwoc yéu cau, cin cb loai ta vet bé tong va phu kién méi thay
thé. Trong nhiing ndm sip t&i, nganh dudng sit cua ta du dinh s& sit dung ta vet bé tong du tmg luc 1ién khéi dung céc dan
hédi phit hop véi dudng sét tdc do chay tau v=100 +120Km/h va sir dung rong rdi dudng sit khong mbi ndi.
Ta vet bé tong loai lién khéi:

Luc déu, nguoi ta bét chudc ta vet gb 1am ta vet bé tong co tiét dién nhu nhau tir ddu dén cubi ta vet. Kiéu nay
khong hop 1y vi chéng nut kém: Khi dé 1é€n da ba lat, doan giira ta vet gdy ra mo men am M, rat 16n 1am nut ta vet. Khi
chidu rong ta vet khong d6i, mudn giam mo6 men am M, , chidu dai ta vet cin gép d6i khd duong, thuc té chidu rong nén
duong khong cho phép nhu vay nén ta vet phai lam ng?in hon. Khi ¢6 vét nit, nu6e thdm vao lam gi cdt thép, lam giam sy
chiu lirc cta cdt thép.

Céc bién phéap dé tang tinh chdng nirt ch giita ta vet, giam mé men M, :

1- Tao thanh mét ranh trén nén d4 doc theo tim duong ¢ gilia ta vet. Do 1a bién phap don gian nhit dé giam mo men
M, (Hinh 1-33).

800 -
Hinh 1-33: Tao ranh doc trén nén da & giita ta vet

2-  Tranh khong cho doan giita ta vet ty 1én da bing cach ning cao day & giira ta
vet (Hinh 1-34). Bién phap nay chi c6 tac dung lic mai dat ta vet, khi nén d4 chua chén chit.
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Hinh 1-34: Ta vet C-56-2 c6 day ¢ doan giita dugc nang cao

3-  Lam giam phan lyc ctia nén d4 & doan giita ta vet bang cach giam chiéu rong ciia ta vet dé giam mo men M, .
4- Pé giam md men dwong M, duéi truc ray va mé men M, & giira ta vet, ta vet phai lam ngén, mé rong dién tich ap

xudng ba lat chd duéi dé ray, thu hep va lam mong (dé giam do cing ) phan giira ta vet.
Bién phap t6t nhit dé chong nut chd giira ta vet toan khdi 1a dung ta vet bé tong cdt thép du g luc. Loai nay chia ra
loai cbt thép kéo trude va loai cbt thép kéo sau.
Tai trong tinh toan:
Péi v6i ta vet BTDUL lién khdi dung cho dwong 1000 mm: Xét doan tau TZ véi Z=16 quy pham thiét ké cu
cbng.
Déi vé6i ta vet BTDUL lién khéi dung cho duong 1435 mm: Xét doan tau TZ véi Z=22 theo quy pham thiét ké ciu
cbng .

- Téc dd chay tau 16n nhat V=120 Km/h.

- Tavet dung chung cho ray 43Kg va ray 5S0Kg.

* Loai ¢t thép kéo trudce: ¢t thép duge kéo trude khi db bé téng vao khudn. Sau khi bé tong du d6 cing cin thiét,
ngudi ta bo cac thiét bi kéo, cbt thép co lai va ép vao bé tong. CHt thép gin vao bé tong trén toan bd chiéu dai cia nd. Cot
thép c6 cac loai : day dan, cbt thép soi, cbt thép thanh, cbt thép bo.

Trén hinh 1-35 biéu thi hinh dang va kich thudc ta vet bé tong cbt thép kéo trude, loai cbt thép day cé go dudong
kinh 3 mm+ 5 mm.

Loai ta vet C-56-1 dung phéi kién roi kidu K,-50 va K»-65 véi ban dém béng, dung dinh tia ro phong véan trong 161
gd phong muc dé ghim ban dém vao ta vet.

Loai ta vet C-56-2 dung phbi kién kiéu KA-50 va KA-65 loai nay dung bu 16ng sudt dé ghim tim dém sit vao ta
vet. Khi cin thay ray P50 bing ray P65 hay nguoc lai trén ta vet C-56-1 va C-56-2 phai thay ban dém thép.
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Hinh 1-35 Ta vet BTCT DUL trudce
b. Ta vet C-56-3
c. Ta vet C-56-1
d. Ta vet BTCTDUL ciia Trung Qudc cho khd 1435
Loai ta vet bé tong cbt thép lién khéi cua Trung Qudc khd duong 1435 dung phdi kién lién két dan hoi kiéu Oméga
chay tau V=120 km/h.
* Ta vet bé tong du tng luc kéo sau: ngudi ta tién hanh d6 bé tong trudc, trong thin ta vet dé sin nhing 16 doc.
Sau khi bé tong du cudng d thi ludn ¢t thép cha vao 16 doc va kéo. Cot thép ding cho loai nay 1a cbt thép thanh hodc cbt
thép bo.

1.4.LOP DA BA LAT
1.4.1. Cong dung va yéu cau déi véi l6p dd ba lit

Lép da ba lat c6 tac dung dam bao én dinh cho ray va ta vet. N6 chiu lyc tir ta vet truyén xuéng va tmyén luc do
xudng nén dudng. Lép da ba lat con co tac dung thoat nude, dam bao cac bd phan két ciu ting trén ludn khé rao va lam 16p
dém dan hdi dé giam lyc xung khich cta banh xe.

Vit liéu lam da ba 1at phai ran chéc, 6n dinh, khong bi v& vun khi chén, chiu dugc pha hoai cta thoi tiét, khong bbe
bui khi tau chay, nudc chay khong bi tréi, khong cho c¢o moc.

Céc vat lidu 1am da ba 14t chi yéu 1a da dam, soi, cat, vo sd, si 10... tt nhat 1a d4 dam véi cac loai kich ¢& tir 25 mm
dén 70 mm, tir 25 mm dén 40 mm, tir 13 mm dén 40 mm hodc tir 40 mm dén 80 mm.

Trong d6, ¢& da tir 25 mm dén 70 dugc ding nhiéu. Dung sai cho phép vé kich c¢& da nhu sau: dé to quéa ¢& va nho
hon ¢& chi dugce t6i 5%, lugng bui va hat cat khong qua 1% tinh theo trong lugng, c& to nhét cta d4 khong qua 90 mm.

O Viét Nam dung d4 diam c& 40x60 mm. P4 lam ba lat phai c6 nhiéu canh, cac mit phai twong déi phing, hinh
dang hon da g?m giéng hinh 14p phuong s€ chiu luc tt nhat.
1.4.2 Mat cit ngang cua lop da ba ldt:

Kich thudc mit cit 16p d4 ba lat phai dii rong dé dam bao sy 6n dinh cia ray va ta vet chéng xé dich ngang, du day
dé g suét do tai trong doan tau truyén xudng mit dinh nén duong khong dwoc 16n hon kha ning chiu lyc ciia nén duong.

Kich thudc mit cit ngang 16p da ba lat khi ding ta vet gd va ta vet bé tong nhu bang 1-4:
Béng 1-4:

Cuong d¢ van chuyén T.T Loai ta vet Chiéu day ba lat Chiéu rong Do doc
Km/Km nam Pa dim (cm) Cat (cm) vai da mai da 1:n
b(cm)

>50 Ta vet gb 35 20 45 1:1,5

Ta vet bé tong 40 20 45 1:1,5

25150 Ta vet gb 30 20 35 1:1,5

Ta vet bé tong 35 20 35 1:1,5

<25 Ta vet gb 25 20 25 1:1,5

Ta vet bé tong > 30 20 25 1:1,5

Trén hinh 1-36 biéu thi hinh dang va kich thuéc mat cit ngang 16p da ba lat trén duong thing duong tiéu chuan
1435 mm.
Trong d6: e- Chiéu rong vai da.
h- Chiéu day 16p dé ba lat
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Hinh 1-36 Mit cit ngang 16p dé ba lat trén duong thing, duong 1435 mm

Trén hinh 1-37 biéu thi hinh dang va kich thudc mit cit ngang 16p dé ba lat trén dwong thing va trén dudng cong,
trén tuyén duong don va tuyén dudng doi cia dudng sit Lién X6 khi dung 16p dém cat dudi 16p da dam.

Hinh 1-37 Mit cét ngang 16p da ba lat khi ding dém cét cta duong sit Lién x6 khé dudng 1520
2,70 g 200 £
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a- DPuong thing c- Puong thang cho duong doi
b- DPuong cong d- Puong cong cho dudng doi

Cau hoi on tap:

Chuong 2. Thiét ké dwong ray

1. Banh xe, doi banh xe: V& hinh, cu tao, kich thuéc.

2. Dudng ray trén duong thang: Cu ly,do nghiéng dé ray, mit ngang dinh 2 ray. V& hinh.

3. Puong ray trén duong cong: Dic diém, cac dang ndi tiép cua dau may, toa xe cb 2
truc, 3 truc, 4 truc trong cy li cb dinh. Tinh cy ly tdi uu, cu ly nho nhét (v€ hinh).

4. Muc dich, tinh siéu cao: Pam bao 2 ray mon déu nhau, hanh khach d& mét méi, on

dinh ngang. Cach thuc hién siéu cao theo mat cat ngang duong.

Duong cong chuyén tiép: Muc dich, phan tich 5 tinh chit, phuong trinh, chiéu dai.

6. bat ray ngan trén duodng cong: Muc dich, tinh d rit ngan cia ray bung so vdi ray
lung.

9]
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1.5.  PHONG TROI VA GIA CUONG BPUONG CONG

Trong qua trinh khai thac, dudi tac dung cua tai trong doan tau, ray thuong bi xé dich doc 1am cho ta vet dudi dé
ray bi mon, hang loat mdi nbi bi chay. Pac biét nguy hiém khi ¢ gin ghi lam ludi ghi khong 4p sat vao ray co ban anh
huéng dén an toan chay tau.

Ray thuong bi x6 trén cac doan déc khac 0%, cac doan c6 him, hodc khi ludng hang hai chidu khac nhau ray bj x6
tir hudng ning dén hudng nhe. Khi ray x6 khong déu 1am ta vet bi chéo, cu ly ray bi anh huéng, chiy méi, ray bi nén nén dé
mAt 6n dinh, tau bi lic ngang, dudng bi lun nhidu. Cac yéu té anh hudng dén ray x6: loai ba 14t va mirc d6 chén.

Pé dé phong ray bi x6 ngudi ta thuong ding ngam phong x6: Ngam duoc kep chit vao dé ray, né tira sat vao thanh
ta vet va duoc chon sdu vao nén dé ba lat, ngam phong x6 dugc dit ¢ gilra cu ray.

Ngam phong x6 c6 hai loai:

Ngam dan hdi: ning khoang 1.1kg, sirc chdng x6 tir 500 — 600 KG (hinh 1-38).

Hinh 1-38 Ngam dan hoi
a- Ngam phong x6 dung cho ray P43 va P50
b- Vac- dung cho ray P65
Ngam ném: ning khoang 3.6 kg, luc chbng x6 tir 2500 — 3000 KG. Khi ding ngam ném, phai dung thém
thanh chéng x4 vi stic chéng di chuyén ciia ta vet trong tang da ba 1at nhé hon ciia ngam ném.
Thanh chéng x0 dat dudi duong truc ray, hai déu tya sat vao mat hai ta vet. Thuong lam thanh chéng x0 bé“mg bé

téng, kich c& 10 x 10 cm, chiéu dai bang khoang cach hai ta vet.

Hinh 1-39 Ngam ném
a- Ngam phong x6 dung cho ray P65
b- Dung cho ray P43 va P50
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Khi dat thiét bi phong x6 phai quan sat xem ray con bi trdi nira hay khéng, néu cin, phai dit thém cho dén khi
khong tréi nita. So dd dat thiét bi phong x6 cho cdu ray nhu hinh 1-40.

1l llll
L4 1 i 17T i
3
il T )
rJ FAod o3k op M
F I Y nonmRgofa Ll
WLk 1
5 .
L i 5 3 nmoron sy

L A B
Hinh 1-40 Céc phuong 4n dit thiét bi phong x6 trén ciu ray

Trén hinh 1-41 1a so db dat thiét bi phong x6 trong ghi khi tau chuyén dong mot huéng va hai hudng.

Gia cuong duong cong: Khi tau chuyén déng trén dudng cong s& phat sinh luc ly tim tac dung theo phuong nim
ngang. Ban kinh dudng cong cang nhé thi lyc nay cang 16n, né c6 thé lam xé dich ta vet, lam cy ly duong rong ra, ma ray
lung bi mon nhanh.

Nguoi ta c6 thé dung cic bién phap gia cuong duong cong mhu sau: trén dudng cong dit ray loai ning hon trén
duong thing. C6 thé ding thanh giing cu ly dé gidng hai dé ray (Hinh 1-42). Mit khac, nguoi ta ting s6 ta vet trén dudng
cong va tang chiéu diy da ba lat chén chit da trén dudng cong dé tang liwc can chbng xé dich.

Ngoai ra con c6 thé dit thém ray phu dé chéng ray lung mon nhanh.
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Hinh 1-41 So d6 dat thiét bi phong x6 trong ghi
Hinh 1-42 Thanh gidng cy ly

163




1. Méc ray 2. Khoa dé ray
3. By phan ngan cach 1,2 va 4
4. B§ phan diéu chinh cy ly
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CHUONG 2 THIET KE DPUONG RAY
2.1. PAC PIEM CAU TAO CUA POI BANH XE

Dudng ray c6 tac dung din hudéng cho déi banh xe va chiu luc tir banh xe truyén xuéng. Ciu tao bd phan lin chay
cua dau may toa xe c¢6 quan h¢ mat thiét v4i cu tao va hinh dang cta duong ray. Vi vay, cin nghién ctru dédc diém ciu tao
cta d6i banh xe.

Poi banh xe gdm hai banh 1ap c¢b dinh vao mét truc. Ngudi ta ding ap lyc cyc manh khoang 100 tin dé lp banh xe
vao dau truc.

Bénh xe c6 hai loai: Loai ldp ghép va loai toan khéi. Loai 13p ghép c6 phan trong béang thép, phin ngoai (dai banh
xe) bang thép tt. Loai banh toan khdi dugc diic bang thép hodc bing gang.

Loi banh xe c6 tic dung din hudng cho banh xe lin trén ray khong bi trat ra ngoai. Chiéu day loi banh h xac dinh
tai mét do tinh toan cach mit l3n trung binh ciia banh xe theo chiéu thing ding Ia 10 mm. Do mit lin trung binh cua banh
xe ¢6 thé thay déi vi tri khi banh xe bi mon, trong khi d6 dinh lgi banh xe khong bi mon thing dimg nén chidu day go banh

thuong dugc xac dinh tai mat do tinh toan cach dinh 1gi banh xe 18 mm theo chiéu théng ding.

Hinh 2-1 Cuyly d6i banh xe q va cu ly ray S
Khi banh xe con méi, chidu day go banh hy,= 30 mm (dudng 1m ), chidu day hy,= 18 mm ( banh xe di sir dung )

r)
g o ]
2 %L .
g
Sl 7 vt R i SEAl
A
|

1t - Chidu day phu thém cua lgi banh xe, dbi véi banh xe ciia ddu may p = 0 mm, banh xe cta toa xe 6 p = 1 mm
(hinh 2-1).

Mit lidn cta dai banh xe 13 mit nghiéng 1/20, phia ngoai co d6 nghiéng 1/10 ( hodc 1/7 d6i véi banh xe ddu may
ctia Lién X6 ). P9 nghiéng 1/20 ctia mit lin tao didu kién cho banh xe c6 thé xé dich ngang, do d6 banh xe khong bi mon
tap trung & modt chd theo dang yén ngua, ting duoc thoi gian st dung dai banh xe. P9 nghiéng 1/10 c6 tic dung lam cho
banh xe khong bi vudng vao tam ghi hoac ludi ghi, ddm bao an toan chay tau. Chiéu day banh xe a = 125 mm — 140 mm
(Hinh 2-2).

Pudng kinh banh xe dugc xac dinh tai mit lan trung binh cach mit phing do chiéu day gd banh 10 mm theo chiéu
thing dimg. Puong kinh banh xe c6 anh hudng rat 16n dén mat kinh té. Banh xe c6 dudng kinh nho tuy tiét kiém dugc sat
thép, nhung banh xe phai quay s6 vong nhiéu hon, dai va gbi truc chong mon hon. O Viét Nam ding banh xe toa xe dudng
khé hep c6 dudng kinh 750 mm & 780 mm. Banh xe ca toa xe dudng tiéu chuan c6 duong kinh d = 840 mm <915 mm.

Cy ly phia trong ctia d6i banh t : La khoang cach giud hai mit trong ciia banh xe, dbi voi mot khd duong, tri sb t
clia moi d6i banh déu nhu nhau : duong tiéu chudn t = 1353 + 3 mm, dudng khd hep t = 924 + 3 mm.

Chiéu réng dbi banh q (hay cy ly d6i banh): La khoang cach giira hai mit ngoai cua loi banh xe, x4c dinh tai mat
do tinh toan (Xem hinh 2-1).

q=t+2h+2 pte (mm)
Trong do: t- Cu ly phia trong ctia d6i banh.
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h- Chiéu day loi banh xe.
1t - chiéu day phu thém ciia lgi banh.
g - D0 ting giam cy ly d6i banh xe tuy theo vi tri gbi truc, thudng & = 3-4 mm.

{

140

=9 it

a2 0 35 2o, 22 18

= /4

Hinh 2-2C4u tao banh xe dau may con méi dudng tiéu chuén

Céc truc banh xe c6 thé duge ge"m ¢ dinh trén gia xe cua dau may hodc toa xe. Cyu ly ¢6 dinh L, cua cac truc 1a

khoang céch gifta hai truc ngoai cting ma trong qué trinh chuyén déng chung luén song song nhau (hinh 2-3).

Lo = Lthb

Hinh 2-3Cu ly ¢ dinh cia toa xe ¢o hai truc
Pé cai thién didu kién di lai ciia diu may trén duong cong, ngudi ta ldp mot sb truc trén gia chuyén hudng (Hinh 2-
4)
Vi du: du may D12E c6 hai gia chuyén huéng, mdi gia c6 hai truc, cu ly cb dinh L, 1a khoang cach giita hai truc
trén gia chuyén hudng. Dau may D18E c6 hai gia chuyén hudng , mdi gia c6 ba truc, cu ly ¢b dinh L, 1a khoang cach giira
hai truc ngoai ciing trén mot gia chuyén hudng, cu ly toan bd Ly, ciia cac truc 1a khoang cach giita hai tryc ngoai cting (Hinh

2-4)

I~ ==

rﬂ'
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Trong do

Hinh 2-4X4c dinh chiéu dai cac bo phén cua toa xe

L,- chiéu dai than toa xe

L,- chiéu dai toan bd gia xe
L.- chidu dai cua toa xe

Ly- khoang cach truc ¢6 dinh

Thi dy: Chidu dai tiéu chuin cia toa xe 1 11.28 m, toa xe khach dai 18.84 m thi | tinh d6i 14 1.7, toa xe hang dai

13.62 m thi | tinh d6i 1a 1.2
Trong bang 2-1 duéi ddy gidi thiéu kich thudc ciia banh xe va doi banh xe ciia ddu may, toa xe dudng khd hep va

dudng tiéu chuén.

Kho h t
. © Tén banh xe (mm) (mm) q (mm)
du'(mg hmax hmin tmax tmin t0 Omax Qmin Qo
1000 | Cua dau may 30 18 927 921 924 987 959 985
mm Cua toa xe 30 18 927 921 924 989 956 986
Cua dau may 33 23 1356 1350 1353 | 1422 1396 1419
Cua xe than
X 34 22 1356 1350 1353 1424 1394 1421
nudc
1435
Bénh gang toa
mm 34 22 1355 1351 1353 | 1424 1394 1421
Xe
Banh duc lanh
. 28.5 23.5 1352 1349 1351 1429 1396 1428
cua toa xe
Béng 2-1a: Loai dau may toa xe va Ry,
; . ; Di dong ngang
PSP Y , Cu ly truc co Puong kinh : A
Kho duong | Loal dumay | gink T (mm) [banh xe d (mm)| > 7 (mm) | Ron ()
Ty lye 1-4-1 4050 1200 11
1000 mm DI2E 2400 1000 75
DISE 3300 1016 75
JF6 4410 1370 6 88
SLy 3352 6 50
1435 mm
GL 3000 6 40
Toa xe khach 2400
Toa xa trudng 2700

Ghi cht: Di véi 8= 9; £,=2; Piu may dién va diezel 6., =13; €, = -2.
Trén hinh (2-5) 14 so dd bd tri cac truc banh xe trén ddu may dién B423. Hinh (2-6) 13 so b diu may diezel Ti7.
Hinh (2-7) 1a so dd b tri céac truc cua dau may hoi nuéc uA ctia Lién X6. Trong cac hinh v& d6, L, 1a cu ly ¢6 dinh; & 1a do

x¢€ dich ngang cua cac truc.

.

@

Bang 2-1
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Hinh 2-5 So dd bd tri cac truc cua dau may dién BJI23.

/ 8600 7 ( 8600 \
OXORO) ORON0) OXORO) OROR0)
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Hinh 2-6 So d b tri cc truc trén dau may diezel TO7 (Lién X0).

:
o

6700

:
pac

Hinh 2-7 So dd bd tri cac truc cua dau may D12E



Béng 2-2

Dic tinh k¥ thudt co ban ctia ddu may Diézel truyén dong thuy luc dang sir dung trén duong sit Viét Nam
TT Dac tinh ky thuét D4H DSH DSH DI1H
1 Nudc ché tao Lién X0 Australia Lién X6 Rumani
2 Nam ché tao 1976-1986 1966 1981 1978
3 Néam st dung tai VN 1976 1993 1978 1978
4 Kho duong (mm) 1000 1000 1435 1000
5 Cong dung kéo tau H+K H+K H+K H+K
6 Loai dong co Diézel 1D12-400 Caterpilla 84H25/25 12V -
7 Cong suat dong co (ML) 400 500 800 1100
8 Phuong thirc truyén dong Thuy luc Thuy luc Thuy luc Thuy luc
9 B0 truyén dong thuy lyc YO@ Voith YO&@ GSR30/5.7
10 H¢ thong ham Gib ép Gio6 ép Gib ép Gio6 ép
11 Cong thurc tryc B-B (2-2) B-B (2-2) B-B (2-2) B-B (2-2)
12 Tai trong truc (T/truc) 6 10 19.5 14
13 Tai trong chinh bi (T) 24 40 78 56
14 Cong suat thiét ké (ML) 400 500 800 1100
15 Strc kéo khai dong (KG) 7200 12000 - 16200
16 Strc kéo dai han (KG) 5000 - - 9500
17 Toc d6 cau tao (km/h) 50 65 90 100
18 Toc d6 dai han (km/h) 15 - - 20
19 Béan kinh duong cong R, 60 46 - 90
Kich thuéc gidi han(mm)
20 Dai 9400 10060 14290 14006
Rong 2717 2820 3200 2780
j 3435 3825 4440 3680
21 Chiéu cao dau dam (mm) 825 825 825 825
22 Cu ly tdm c6i chuyén (mm) 4700 5310 - 7200
23 Cy ly tdm tryc banh (mm) 1400 2134 - 2350
24 Duong kinh banh xe (mm) 600 910 - 1000
25 Dung tich nhién liéu (kg) 600 22701 - 2000
26 Dung tich dau bdi tron (kg) 551 -
27 Dung tich nudc 1am mat (1) 10.5 2701 -
28 Dung tich cat (kg) 457 57/thuing - 300
29 S6 lugng dau may hién co 166 13 - 17
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Bang 2-3 Pic tinh k§ thudt co ban ciia ddu may diezel truyén dong dién dang st dung trén duong sit Viét Nam
TT Dbac tinh ky thuét DOE DI12E DI3E DISE
1 | Nudc ché tao My CH Séc An Do Bi
2 | Nam cheé tao - 1985 1983 1983
3 | Nam sur dung tai VN 1963 1986 1985 1984
4 | Kho dudng (mm) 1000 1000 1000 1000
5 | Cong dung kéo tau H+K H+K H+K H
6 | Loai dong co Diézel Caterpilla K6S 230DR ALCO251-D | CKL-8TR 240
7 | Coéng suat dong co (ML) 900 1200 1300 1800
8 Phuong thirc truyén dong biénMC-MC | PbiénMC-MC | DiénMC-MC biénXC-MC
9 | Trong lugng DC-MP (kg) 9000 11400 16123 15905
10 | Trong lugng MPDC (kg) 2935 3940 4046 4000
11 | Trong lugng DPCHK (kg) 1638 1760 1816 1590
12 | H¢ thong ham 28LV1 Dako Dvitmencadi Knorr
13 C6ng thirc truc B()-B()(Z()-Zo) B()-B()(2()-20) C()-C() (30-30) C()-C() (30-30)
14 | Tai trong truc (T/truc) 13 14 12 14
15 | Tai trong chinh bi (T) 52 56 72 84
16 | Cong suat thiet ké (ML) 900 1200 1300 1800
17 | Stc kéo khéi dong (KG) 15600 14600 21600 25500
18 | Stic kéo dai han (KG) 12000 11700 16050 19000
19 | Toc dg cau tao (km/h) 114 80 96 105
20 | Toc d6 dai han (km/h) 12 16 15.5 15.6
21 | Ban kinh duong cong R, 75 75 75 75
Kich thuéc gidi han (mm)
22 | Dai 11644 13306 14328 15500
Réng 2473 2754 2730 2880
j 3784 3854 3635 3875
23 | Chi€u cao dau dam (mm) 825 825 825 825
24 | Cu ly tdm cdi chuyén (mm) 5689 6700 9550 7900
25 | Cu ly tdm tryc banh (mm) 2028 2400 1829-2388 1650
26 | Puong kinh banh xe (mm) 1016 1000 925 1016
27 | Du trit nhién liéu (1) 2200 2200 3000 3000
28 | Dy trit dau boi tron (kg) 3421 385 280 350
29 | Dung tich nuéc lam mat (1) 456 400
30 | Dy tri cat (kg) - 300 280 260
31 | SO lwgng dau may hién co 32 40 14 16
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2.2. PUONG RAY TREN BUONG THANG

2.2.1. Cuw ly ray trén dwong thing S,
Cu ly gilra hai ray la khoang cach giira hai ma tac dung cta ray do tai mat do tinh toan (Hinh 2-8).
So=qt+ &
Trong d6: q- Chiéu rong d6i banh xe.

& — Chiéu rong hoat dong cua d6i banh xe .

Hinh 2-8Cu ly ray
Quy trinh quan ly ky thuat duong sat Viét Nam quy dinh cu ly ray Sy dugc do tai vi tri cach mat phéng qua dinh hai
ray mot doan f= 16 mm. Trén thé gidi co nhiéu loai cy ly ray (khé duong), nguoi ta quy dinh khi Sq = 1435 mm 1a duong
tidu chuén.
Khi Sp > 1435 mm 14 duong khé rong.
Khi Sy < 1435 mm 14 duong khé hep.
O Viét Nam, tuyén duong sit Luu Xa- Kép — Bii Chay 1a dudng tiéu chuan. Tuyén Yén Vién - Luu X4 va Yén
Vién - Ddng Ping 1a dudng 16ng (1435 mm va 1000 mm). Con lai 1a dwong st khd 1000 mm.
Sai s6 cho phép vé cu ly ray, dudng st nude ta quy dinh:
Puong tiéu chuén : Sy = 1435 +,° mm
Puong khd hep  : Sp = 1000 +,* mm
Xét theo chiéu dai, cu ly ray khong duogc thay dbi qua dot ngdt, khi tdc d6 V<100 kmv/h, su bién déi cu ly ray theo
chidu dai phai nhé hon 1mm/m. Péi véi cac tuyén duong c6 tée d6 v > 100 Km/h, mirc d6 thay dbi cu ly khong duoc vuot
qua 0,5 mm/m. Nghia 1a, muén chuyén tir cuy ly 998 mm sang 1003 mm thi phai thuc hién trén mot doan dai t6i thiéu 1a 5
m(< 1 %0)véi duong chay te do v < 100 Kmv/h, con khi v >100 Km/h thi phai thuc hign trén mot doan dai téi thiéu 10 m (<
0,5 %o).
Néu dit d6i banh xe thing goc véi tim duong, lgi mot banh xe 4p sat vao ray, thi gitra 1oi banh xe va va mé tac
dung cta ray phia bén kia c6 mét khe ho 6 (Hinh 2-9).

] \ ] \

L v k1 3

Hinh 2-9 Khe hé go banh téng cong &
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Tri sb khe hé tiéu chudn o, tuong tng va4i truong hgp khi d6i banh xe con mai co chiéu rong doi banh 1a qo va cu

ly ray tiéu chuén S, :
80=S0—qo

Tri s0 6 qua nho s€ lam lgi banh xe va ray chong mon, lyc can 1on.

Tri s6 8 qué 16 s& sinh Iyc lic ngang 16n khi tau chuyén dong.

Tri 88 8 pax = 45 mm va & i, = 11 mm dbi v6i duong tiéu chudn ciing nhu duong khé hep.

2.2.2. D¢ nghiéng ciia ray

Mat lan banh xe c6 d nghiéng 1/20 . Vi vay, dé banh xe tiép xuc tot véi ray, luc truyén tir banh xe trung voi truc
ray thi hai ray phai dat nghiéng vao trong long duong vdi d6 nghiéng 1/20.

Dé thyc hién do nghiéng cua ray, dbi véi ta vet g, néu dung phu kién giit ray kiéu don gian, nguoi ta phai déo ta
vet chd dit ray. Khi dung dém sét, trén mat tim dém da lam nghiéng 1/20 nén khong can ddo ta vet. bdi véi ta vet bé tong,
mit ta vet thuong duge 1am nghiéng dé thue hién d6 nghiéng ray

Do nghiéng dé ray khong duogc 16n hon 1/12 va khong nho hon 1/60. Nguoi ta cod thé cin cir vao vét sang trén dinh
ray dé kiém tra d6 nghiéng cua ray. Néu vét sang léch ra phia ngoai thi ray dat nghiéng qua. Néu vét sang léch vao phia
trong co nghia 1 d6 nghiéng chwa di. Néu vét sang ndm chinh giud dinh ray nghia 14 d nghiéng ctia ray di dung quy dinh.
2.2.3. Vi tri mdt ngang dinh hai ray (thuy binh)

Trén duong thing ,dinh hai ray phai nim trén mot mat phing nim ngang. Puong sit khé 1000 mm cho phép mot
bén ray luén th?ip hon 3mm (déi véi duong sét tiéu chuén 1a 4mm) trén mot doan dai tbi thiéu 500m. Nhur vay co thé giam
bt hién twong lugn séng khi tau chuyén dong.

Do chénh cao nay duoc kiém tra bang thude do cu ly cé dng thuy (thude thuy binh). Mirc d6 cao thip khéng duge
vuot qua lmm/1m.

2.3. PUONG RAY TREN DUONG CONG

2.3.1. Céc ddc diém ciia dwong ray trén dwong cong
Trén duong cong, duong ray c6 mot sb dic diém sau:
1- Cuy ly giira hai ray c6 thé dugc ndi rong hon so véi dudng thing dé diu may, toa xe di lai d& dang.
2-  Ray lung c6 thé dit cao hon ray bung (siéu cao).
3-  Dung dudng cong chuyén tiép Ly dé ndi duong thing v6i duong cong tron.
4- Phai dung ray ngan két hop ray tiéu chuan dit & phia bung duong cong dé dam bao cac mdi ndi ddi xtng.
5- Trén cc dudng cong ban kinh nho, c6 thé dung ray phy va cac thiét bi gia cb khac.
6- Phai n6i rong khoang céach giira tim hai duong canh nhau trén duong cong.

Cu ly ray trén duong cong phai dugc ndi rong dé thoa min yéu cAu v& mit ndi tiép cta diu may, toa xe. Yéu t6 anh
huéng 16n nhét dén cy ly ray trén dudng cong 1a cu ly ¢b dinh L, . Khi L, cang 16n doi hoi cu ly hai ray cang phai néi rong.
Nhung cu ly ray cling chi c6 thé néi rong dén murc nao do, néu qua rong, tau s€ trat banh. Dé cai thién didu kién chuyén
dong ctia dau may trén dudng cong, ngudi ta ding cac bién phap sau:

- Giita gbi va truc banh xe c¢6 do do ngang (Hinh 2-10)

- Khi gia xe ¢6 dinh c6 nhiéu truc, cac truc & giita co thé dung loai banh xe khong c6 1¢i hodc 1gi mong hon .

- Céc banh dan hodc banh sau ciia ddu may thudng dwoc bd tri thanh cac gia xe don gian va ¢ chdt lién két voi gia
xe ¢b dinh. Cac banh nay c6 thé quay ngang mét goc rat 16n, viéc ndi tiép ciia ddu may chi bi khdng ché boi

khoang cach truc ¢ dinh.
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Hinh 2-10 D$ do ngang ctia d6i banh xe

2.3.2. Ngi tiép ciia diu mdy toa xe trén dwong cong

Nbi tiép ctia ddu may, toa xe trén duong cong c6 thé 1a dang ndi tiép tinh hodc noi tiép dong.

Nbi tiép dong chi hinh thanh khi tau chay véi téc d6 v > 100 Km/h.

Noi tiép tinh c6 cac dang sau:

Nbi tiép tu do tinh: hinh thanh khi cy ly giita hai ray du rong, truc banh cudi cing ciia gia c6 dinh dé dang chiém
dugc phuong ban kinh duwong cong. (Hinh 2-11; 2-12; 2-14).

Tam quay tie thoi 1 giao diém gitra truc doc cua gia xe va dudng thing goc véi truc doc qua tim dudng cong. O

noi tiép tu do tinh, tm quay nam trén truc cudi cung cua gia xe ¢6 dinh hai truc. Khi s6 truc coa gia xe ¢b dinh tang 1én, do

anh huong ctia ma sat giita dai banh xe va ray, tim quay tirc thoi bi dich 1én phia true. Theo két qua nghién ctru ciia K.J

Seglinski, d6i v6i gia xe ¢ dinh c6 ba truc, tim quay nay dich 1én phia truc rat it nén c6 thé xem 13 van nim trén tryc sau

cling cta gia xe cd dinh. Déi vai gia xe ¢b dinh ¢6 4 truc, tim quay tirc thoi ndm giita khoang truc thir 3 va thi 4 cia gia xe
¢b dinh. (Xem hinh 2-14).

Noi tiép go bé tinh: néu cy ly giita hai ray thu hep dan, truc sau cing cua gid xe ¢b dinh khong thé chiém duoc
phuong ban kinh nita, khi d6 tim quay tirc thoi bi kich 1én phia trudc va hinh thanh néi tiép go bo tinh.

Nbi tiép ném tinh: néu cy ly hai ray tiép tuc thu hep, tim quay tirc thai bi kich 1én phia truéc cho dén khi né tring
véi tdm cua gia xe ¢4 dinh, hinh thanh 1én ndi tiép ném tinh.

Nbi tiép go bé tinh binh thudng: Tir dang ndi tiép ném, néu cu ly giita hai ray trong trudng hop nay duge mé rong
thém mot lugng béng tri s6 khe ho téng cong § p;, ta duoc ndi tiép g0 bo tinh binh thuong.

Trong diéu kién khai thac binh thuong, khong dwoc ding dang néi tiép go bo vi nhu vay lyc ma sat rat 1on, ton sirc
kéo, ray lung dudng cong mon nhanh va kém 6n dinh ngang.

2.3.3. Tinh d¢ ndi rong cu ly ray trén dwong cong

1-

2-

Viéc tinh do ndi rong cu ly ray trén dudng cong duge xudt phat tir nhitng didu kién co ban sau:

Cy lyray S cin phai t6i wu, c6 nghia la cin dam bao lyc can chuyén dong nhé nhét ciing nhu d6 hao mon cua ray
va banh xe 1 it nhit, dam bao ray va banh xe it bi hu hong, duong ray khong bi sai 1éch trén binh dd, banh xe
khong bi trat khoi duong ray, khi d6 cu ly ray khong duoc vurot quéa cu ly 16n nhét cho phép.

Cy ly ray khong dwoc nhé hon ci ly ray nhé nhit cho phép , nghia 14 cin dam bao cac bo phan lin chay cia gia xe
khong bi ket chat gifra ray lung va ray bung.

2.3.3.1. Tinh cu ly ray t6i uu

- Khi tinh cy ly ray ti wu trén duong cong, ngudi ta ding so dd tinh toan 1 dang néi tiép tw do tinh.
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- Trong moi truong hop, cu ly ray t8i uu khong dugc 16n hon S
- Néu két qua tinh toan cy ly ray t6i wu S < S, (Cu ly ray tiéu chudn trén dudng thing), thi diéu d6 c6 nghia 14 kich
thudc va dic diém cia cac bo phéan lin chay cua gia xe nghién ctru ¢6 thé chuyén dong trén duong cong dd cho ma khéng
cAn mé rong cu ly ray.
Trong trudng hop d6 cu ly ray s& liy theo quy pham k¥ thudt khai thac, tuy thudc vao ban kinh dudng cong.
1- Tinh cy ly ray tbi wu tir diéu kién néi tiép cuia gia xe c¢b dinh hai truc trong dudng cong ban kinh R (Hinh 2-
11).

¢
Hinh 2-11 So db tinh cy ly ray ti wu khi ddu méy c6 hai truc trong cy ly ¢b dinh

Trong hinh 2-11:
q=t+2h + 25 — Chiéu rong d6i banh xe
C- Trung tam quay cua gia xe
A - Khoang cach tir trung tim quay dén truc banh xe dau tién (Trong truong hop nay A = L)
b;- Khoéng cach tir truc hinh hoc ctia banh diu tién dén diém tiép xuc giita g banh va ray lung.
Ly- Culy ¢6 dinh cua céc truc.
S- Culyray trén duong cong.
Tur hinh 2-11taco :
S=q+fy (2-1)
Pé thoa man truong hop bét lgi nhét, cu ly ray S phai dam bao cac d6i banh xe cé chiéu rong quax €O thé qua
duong cong dugc, mat khac, theo quy pham k¥ thuat khai thac cta Lién X0, luong du trit cu ly béng 4mm, ta co:

S= (max + fH +4mm < Smax (2'2)
Trong d6:
fi; 1a dwong tén cuia ray lung duge tinh theo cong thirc gin dung:
(A+b)
fhr—— (2-3)
2R
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Tri s6 b, trong cong thirc (2-3), theo gido su G.M Xakhunhian, duoc tinh dbi véi trudng hop g banh

khong bi mon dugc tinh theo cong thirc sau:

Ar+1)hgr

b1: S
R+?°—(r+t)tgr

Trong d6 :
A vaR c6 y nghia nhu phan trén di néu.

S.- Cu ly ray tiéu chuén trén duong thing.

r- Ban kinh mat lan trung binh ctia banh xe .

(2-4)

t- Khoang céch theo chiéu thing dung tir mét lan trung binh cua banh xe dén diém tiép xtc gitra g& banh

v6i ray, 1y bang 10mm. (Xem hinh 2-12).

t- goc nghiéng cua mit trong go banh xe voi mit ngang, ldy t = 70° d6i v6i banh xe diu may va t = 60°

d61 voi banh xe toa xe.

Hinh 2-12

Vi dy 1: Tinh cu ly ray t6i wu trén dudng cong ban kinh R = 200 m dé d4u may c6 hai tryc trong cu ly ¢b dinh
chuyén dong qua dudng cong. S6 liéu vé& diu may: ban kinh banh xe r = 500 mm chidu dai cy ly ¢ dinh L, = 2400 mm,
chiéu rong phia trong cua doi banh t,,,= 927 mm, chiéu day phu thém cua go banh xe my,= 0 mm, chiéu day go banh xe

hynae = 30 mm. So dd tinh toan nhu hinh 2-11.
Theo cong thic (2-4) ta co:

Mr+thgr
b= S
R+7°—(r+t)tgf
b 240(1)(()50(3)0 +10)2.747 <1688 mm
200000 + ==~ (500 +10)2.747
Liy b;= 17 mm
Trong d6: 1 =L1(=2400 mm
t=10mm
tg t =tg70"= 2,747
S¢= 1000 mm

Tinh duong tén cua ray lung theo cong thurc (2-3):
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(A+5) _(2400+17)" S
2R 2x200000 -
Cu ly ray toi uu:
S = Quaxt firt 4 mm < Sy
S = (tmaxt 2Mpaxt2hay) + fyt 4 mm
S=(927+ 0+ 2x30) + 15+ 4 =1006 mm < S,,,,=1020 mm
Dé dam bao cac loai ddu may khéc co thé chuyén dong qua dudng cong, ta ldy S = 1020 mm twong tmg R = 200 m
theo quy pham k¥ thuét khai thac duong sit VN 1999

=

Hinh 2-13 So db tinh cy ly ray t6i wu khi gia xe ¢b dinh ¢ 3 truc
i k| _&.!1 A
I Iy i
% et B

2-  Tinh cy ly ray tdi uu tir diélf kién noi tiép cua gia xe cb dinh c6 3 truc trong dudng cong ban kinh R (Hinh 2-
13)
Pé thoa man trudng hop bét loi nhit dam bao nhimng d6i banh xe c6 chidu rong qumax qua dudng cong duoc d& dang,
tir hinh 2-13 ta c6:

S= qmax+ fH +4 mm < Smax (2'2’)
Néu xét dén d6 dich ngang cua cac truc Y6 (xem hinh 2-13) ta cé:
S = Quuax T fir T 4mm - ¥8 < Sy (2-5)

Trong d6 qumax va fy c6 y nghia nhu trong cong thic (2-2), fy 1a dudng tén tinh theo cong thuc (2-3) khi 1 va b; dugc
tinh theo cong thirc (2-4), Y6 1a tong d6 xé dich ngang cua céc tryc.

Vi du 2: Tinh cy ly ray t6i wu trén duong cong c6 ban kinh R = 200 m diu may c6 3 tryc trong cu ly cb dinh. S6
liéu dau may: cu ly ¢ dinh Ly=1650x2 = 3300 mm, ban kinh banh xe r = 1016:2 = 508 mm, téng d0 x¢& dich ngang cta cac
truc 36 =3 mm

So d6 tinh toan nhu hinh 2-13

Tinh b, theo cong thirc:

AMr+1)gr
bl = S
R+7°—(r+t)tgr
_ 330(1)(()50008 +10)2.747 <24 mm
200000+~ (508 +10)2.747
Trong do
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1=Ly=3300 mm
t=10 mm; tgt = tg70° = 2.747
So = 1000 mm
Tinh f}; theo cong thirc (2-3)
(A+b) (3300+24)
2R 2x200000
S = (tmaxt2Nmay 2 gy ) HirH4Mm-Y6
S =(927+2x30+0)+28+4-3=1016 mm < S, = 1020 mm
Ta ldy S = 1020 mm tuong tng R =200 m theo quy pham KTK Tdwong sit VN 1999

3-  Tinh cy ly ray téi wu tir diéu kién noi tiép ctia gia xe c¢b dinh c6 bdn truc trong dudng cong ban kinh R (Hinh

2

H=

2-14)
T Hinh 2-14 ta co:
S=q+fy-1s

Twong tu cac trudng hop trén, & dam bao cac d6i banh xe co chiéu rong gumay co thé chuyén dong qua dudng cong,
ta co:

S = Quaxtfu-fpt4mm < S, (2-6)
Trong d6:

Jmax VA fi 0 y nghia nhu trong cong thire (2-2) va (2-3)

4 mm- Lwong du trit v& cu ly ray

fz- duong tén cua ray bung tng véi day cung DE trén hinh 2-14
(i — bz )2

2R

Vi i- khoang cach tir trung tim quay C cua gia xe dén truc hinh hoc ctia doi banh xe cubi clng.
b,- khoang cach tir truc hinh hoc ctia banh xe cubi cing dén diém tiép xtic ctia go banh xe v6i ray. Dbi voi
céac banh xe ¢6 g& banh chua bi mon, theo giao sw O.M Xakhunhian tinh b, theo cong thitc sau:

by~ i(r + t)l‘gZ'

R—§+(r+t)tgz'

fy= -7

(2-8)

Trong do:
R, 1, t va t c6 ¥ nghia nhu trong biéu thirc (2-4)
S- 14y theo quy pham k¥ thuat khai thic twong tng v6i ban kinh R cua duong cong.

Hinh 2-14 So db tinh cy ly ray t6i wu khi ddu may cé 4 truc trong cu ly ¢é dinh L,
i B,

?
..ﬂ..
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Vi du 3: Tinh cu ly ray t6i wu trén dudng cong ¢ ban kinh R = 200 m déi v6i ddu may c6 4 tryc trong cu ly cb
dinh. Ban kinh banh xe r = 600 mm; cu ly ¢6 dinh L, = 1350x3 = 4050 mm.

So db tinh toan nhu hinh 2-14

Theo cong thuc (2-4) ta co:

AMr+1hgr
b, = S
R+7°—(r+t)tgf
3375(600 +10)2.747
1= 1000 =28.44 mm
200000+~ (600 +10)2.747
Lay b;=28 mm
Trong do:
1=1Ly-1=4050-1350/2 =3375 mm
r =600 mm
tgt = tg70"=2.747
So = 1000 mm
Theo cong thic (2-8) ta co:
i(r + t)tg'r
b, = g
R—E+(r+t)tgr
675(600 +10)2.747
- 1020 =0mm
200000 ==+ (600 +10)2.747
Trong d6: i=1350/2 =675 mm

S = 1020 mm twong tmg véi R =200 m (Quy pham KTKT dudng sit)
Tinh fy theo cong thirc (2-3), tinh f; theo cong thic (2-7):
(2+b,)  (3375+28)
2R 2x200000
(i-b,)" _(675-6) _
2R 2x200000
S:qmax+fH_fB+4mm
S=987+28-1+4=1018 mm < S, = 1020 mm
Ta ding cu ly ray S = 1020 mm twong ng véi R = 200 m theo quy pham KTKT dudng st VN 1999,

Ta co:

=28 mm

fB:

Cau hoi on tap:
Chuwong 3. Céu tao ghi don
1. V& bo ghi don phd thong 1€ phai cho tau vao duong thang ( ghi cht chi tiét).

2. V& bo ghi don phd thong r& phai cho tau vao dudng r&. Cau tao bo phan dau, nbi
gitra, tam ghi.
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2.3.3.2. Xac dinh cur ly ray nhé nhit cho phép

Khi xac dinh cu ly ray nho nhét cho phép Spin, twong tu nhu khi xac dinh cy ly ray t6i wu, ta dua
vao cac gia thiét sau:
a/ So d6 tinh toan Spn: dung so dd ndi tiép ném, két qué tinh todn nhéan duogc tur so dd dé duge cong
thém mot lugng béng tri s6 khe ho téng cOng dpmin.
b/ Néu tinh ra cu ly ray Smin< S, (cu ly tiéu chuan trén duong thang) thi ta hiéu rang diu méy hoic toa
xe d6 co thé di qua duong cong ma khong can néi rong cu ly. Trong truong hop d6 can ldy cu ly ray S
theo quy pham k¥ thuat khai thac tuy thudc ban kinh R ctia duong cong.

1/ Tinh Sy, tir diéu kién ndi tiép ciia gia xe ¢6 dinh 2 truc trong dwong cong ban kinh R
(hinh 2-15)

EJ
Hinh 2-15

So do tinh toan cu ly ray Spin khi gia xe cb dinh ¢6 2 truc
Trong hinh 2-15:
C: trung tdm quay cua gia xe
q =t+2h+2pu : chiéu rong doi banh xe
A: Khoang cach tir trung tim quay C dén truc hinh hoc cta banh xe dau tién, trong
truong hop nay, theo so do tinh toan né bang khoang cach i tir trung tdm quay C dén truc hinh hoc cta
banh xe ¢ truc sau (tryuc thir 2 ) va béng mot nira cu ly ¢d dinh.
fyy :Puodng tén cta ray lung (ung véi day cung AB )
fg : Duong tén ctia ray bung (khi day cung la A;By)
b, : Khoang cach tir truc hinh hoc ctia banh xe dén diém tiép xuc cta g& banh xe vdi ray lung.
b,: Khoang cach tir truc hinh hoc cta banh xe dén diém tiép xtic ciia go banh véi ray bung.
Tt hinh 2-15 ta co:

S= q + fH - fB
Theo gia thiét 1 va dé dam bao cac doi banh xe c6 chiéu rong gumax c6 thé qua dudng cong, ta co:
Siin = Qmax T fu -fg + 4mm + Smin < Smax ( 2'9)

Trong do:
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4mm: luong du trix vé cu ly ray
fiy va f tinh theo céac cong thic sau:
L

0 2
f z(ﬂz+b1)2 :(7+bl)
" 2R 2R
LO 2
. S0 _p
potizhy G
5 2R 2R

Trong do: b; dugc tinh theo cong thirc (2-4)
b, duogc tinh theo cong thirc (2-8)
Omin = 11mm

Vidu4:

Tinh cy ly ray nhé nhat cho phép trén duong cong ban kinh R = 200m_dé dau may c6 2 truc
trong cy ly ¢d dinh c6 thé chuyén dong trén duong cong. Ban kinh banh xe cta diu may r = 508mm;
tmax = 927mm;
hpax = 30mm; cu ly cb dinh L, = 2028 mm.

So d6 tinh toan nhu hinh 2-15.
Tinh b; theo cong thic (2-4) va b, theo cong thire (2-8) ta co:

b, = /ng(r+t)tgr _ 10141(()%(())8 +10).2,747 — 7213 mm
R+ 70 —(r+tHtgr 200000 + — (508 +10).2,747
Trong d6: A =1=2028/2 = 1014mm
t=10mm; S, = 1000mm
tgt = tg70° = 2,747
b, = i(r+t)egr B 1014 (508 +10).2,747 — 718 mm

1020

R - §+ (r+t)tgr 200000 — + (508 +10).2,747
Tinh duong tén cua ray lung fy va dudng tén cua ray bung fp :

_(A+b)* (1014 +7,21)°

=2,6mm
Ju 2R 2.200000
. 2 2
fB:(z b))’ _(1014-7,18)° _ S
2R 2.200000

Tinh cy ly ray nhé nhét cho phép S:
Stin = Qmax + i -fg + 4™ + Sin
Smin = (tmax +2Hmaxt 2hmax ) + fir -fg + 4™ + Simin < Smax
Smin = (927 +0+2.30) + 2,6 - 2,5+ 4 + 11 = 1002mm<1020mm

Nhu véy, v6i s6 liéu cua ddu may dd cho yéu cau cy ly ray nho nhit cho phép 13 1002mm. Tuy

nhién, dé thoa man cho céc loai ddu may toa xe khac co thé chuyén dong qua dudng cong, ta ldy cu ly
ray S = 1020mm tuwong tng voi ban kinh R = 200m (theo quy pham k¥ thuat khai thac duong sit 1999).
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2/ Xac dinh cy ly ray nhé nhit cho phép tir diéu Kkién ndi tiép trong dwong cong ban kinh

R ciia gia xe c¢o dinh cé 3 truc

Hinh 2.16
So 6 tinh cu ly ray nho nhat cho phép khi ¥n =0
Khi céc truc khéng c¢6 d6 do ngang (2n = 0), tir hinh 2-16 ta co:

S= q + fH
Tuong tu céac trudng hop trén ta co:
Siin = Qmax T fir + Omin + 4™ < Smax (2'10)
i £,

[\ l
/;1'—_'-37';{_#1_;-“—1*"‘

i 9

F

0
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~

m—
-- 7\ _“h\‘
FT -I'-"_
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Lo I -
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I
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Hinh 2-17. So d6 tinh cy ly ray nho nhét cho phép khi Y1 # 0

Khi tong d6 xé dich ngang cua céc truc Y # 0. (hinh 2-16), ta co:
S=q+fy-2n.

Tuong ty cac truong hop trén ta co:
Smin = Qmax + {11 - X0 + 4™ + Sin < Sax (2-11)
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Trong do6 fy dugc tinh theo cong thire (2-3)
Khe ho tong cong Spin = 1 lmm; téng d6 xé dich ngang ¥'n rat tir 1y lich ddu may.
Vidu 5:

Tinh cy ly ray nho nhét cho phép trén dudng cong ban kinh R = 200m, diu may c6 3 tryc trong
cu ly c6 dinh. Ban kinh banh xe r = 508mm, cu ly ¢d dinh L, = 1650 +1650 = 3300mm. So d0 tinh
toan theo hinh 2-16.

Tinh b, theo cong thic (2-4)

Ar+0gr 1650(508 +10).2,747

1000

b, =
R+ io —(r+ t)tgr 200000 + . (508 +10).2,747

~12mm

Trong do: A=Ly/2=3300/2 =1650mm
So = 1000mm
tgt = tg70° = 2,747
Tinh duong t€n cua ray lung theo cong thirc (2-3):
(A+b) (1650+12)
Jn ="k 2.200000
Smin = (tmax T2MmaxT 2hmax ) + fir + 4™ + Smin < Siax
Siin = (927 + 0 +2.30) + 7+ 4 +11 = 1009mm < 1020mm.

Omm ~ Tmm

Theo két qua tinh toan ta co cy ly ray nhé nhat cho phép ddi v6i du may da cho 1a 1009mm <
Smax = 1020mm. Ta lay cy ly ray S = 1020mm twong tng R = 200m (theo QPKTKTDS VN . 1999)

3/ Xac dinh cy ly ray nho nhét cho phép tir diéu kién ndi tiép cua dau may cé 5 truc trong cu ly
c¢b dinh trén duong cong ban kinh R

So d6 tinh toan theo hinh (2-18), banh xe & truc giita khong c6 gd banh. Céc banh trén 2 truc
ngoai cung c6 do x¢€ dich ngang.

Theo so d6 hinh (2-18), cu ly ray nho nhét cho phép dugc tinh theo cong thirc sau:

Smin = qmax + fir -fz - 21 + 4™ + Snin < Smax

Trong do: fy va fg ciling dugc xac dinh nhu trong céc truong hop trén nhung tinh theo A va i
nhu trong hinh 2-18.
Vidu 6:

Xac dinh cy ly nho nhét trong dudng cong ban kinh R = 300m dé diu may c6 5 truc trong cy ly
¢ dinh L, = 1460 + 1430 +1430 + 1460 = 5780mm c6 thé chuyén dong qua duong cong. (hinh 2-19).
Ban kinh banh xe r = 660mm. P9 xé dich ngang cua truc banh xe ¢ truc ddu va truc cubi la +6mm, cia
truc thir ba 1a 0 va ctia truc thir 2 va truc 4 13 + 4mm, Y1 = 10mm. Banh xe & truc dan c6 d6 nghiéng

léch £125mm, n6 khong anh hudng dén diéu kién noi tiép cta dau may.
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Hinh 2-18
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1460 1430 1430 1460

Lo

Hinh 2-19
So d6 tinh toan nhu hinh (2-18). Tim b, theo cong thirc (2-4) va b, theo cong thirc (2-8):

Ar+0gr 2890(660 +10).2,747

b ~ =18mm
R+S2°—(r+t)tgz' 300000+15224—(660+10)2 747
by i(r+0gr 3 1430(660 +10).2,747 — 9mm

R _Sz+ (r +0)igz 300000—15240 +(660+10).2,747

Trong do: A =1430 + 1460 = 2890mm
1= 1430mm
tgr = tg70° = 2,747
So = 1524mm
S = 1540mm.

(A+b)’ (2890 +18)

= = =28
Y 2300000 i
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7~ (i-b) _ (1430 -9)° P
2R 2.300000

Smin = (tmax +2Hmaxt 2hmax ) + fir -fp - 20 + 4™ + Spin

Smin =(1443 +0+2.33)+28-9-10+4 +11 =1533mm > 1530mm
Trong d6: tmax = 1443mm, hyax = 33mm, Sy = 11mm, S = 1530mm tuong tng R = 300m (theo quy
pham ky thuat khai thac duong sit Lién X6). Két qua tinh toan cy ly ray nho nhat cho phép 16n hon cu
ly ray tuong tmg R = 300m theo QPKTKT, trong trudng hop nay lay cu ly ray theo QPKTKT twong
ung ban kinh da cho.

2.3.3.3. Cu ly ray tiéu chuin trén dwong cong
Quy pham k¥ thuat khai thac duong sat Viét Nam nim 1999 quy dinh vé cu ly ray trén dudng
cong nhu sau:

Bang 2.1
Puong khd 1000™ Puong kho 1435™ va duong 10ng
Bén kinh cong R(m) Cuy ly ray | Bankinh cong Cu ly ray
S(mm) R(m) S(mm)
> 501 1000 > 651 1435
Tir 401 dén 500 1005 Tir 650 dén 451 1440
Tir 301 dén 400 1010 Tir 450 dén 351 1445
Tir 201 dén300 1015 <350 1450
<200 1020

Do cy ly ray trén duong cong 16n hon cy ly ray trén dudng thing nén phai vudt néi rong cu ly
phia ray bung. Vudt cu ly ray thuong duoc thuc hién trong pham vi dudng cong chuyén tiép, d6 bién
d6i cy ly khong vuot qua Imm trén mot mét dai (<1™)

2.3.4.Dit ray h¢ banh trén dwong cong

Trén cac dudng cong ban kinh nho, do anh hudng cta ndi tiép, ma cta ray lung va loi banh xe
bi mon nhanh, d& giam bt d6 mon ciia ma ray, ngudi ta phai dit thém mot thanh ray vao long duong,
canh ray bung goi la ray hg banh.

Khi viao dudng cong, néu tat ca cic banh xe déu khong tua loi vao ma ray thi mé ray sé& khong
bi mon, diéu do rat kho thuc hién vi cac dau may toa xe co cAu tao gia xe ¢d dinh rat khac nhau.

a/ Xét riéng cho mot truc banh xe: khe hé giita ray hd banh va ray bung dam bao lgi banh xe tua nhe
vao ray lung duong cong dugc tinh nhu sau:
m=S-T-(h+p (2-12)
Trong do m : khe ho tinh toan gitra ray bung va ray hd banh
S : cu ly ray duogc xéac dinh tir dang ndi tiép go bo tinh binh thuong
h va p: Chiéu day go banh va chiéu day phu thém cia n6
T : cy ly phia trong cua d6i banh
Khi do6 ta co:
Munin = Smin = Tmax = (hmax TR )
Mpax = Smax = Tmin = (Amin + 11 (2-13)
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b/ Xét cho cac truc banh xe trong gia xe c¢b dinh: khe hd M giita ray ho banh va ray bung phai dam bao
céc banh xe trong gia xe ¢b dinh co thé qua lai dé dang.
Nhu vy ta co:
M > maxfy - f, + hpa T+ 2
Trong do: fi: khoang cach tinh tir ma tic dung ciia ray phu dén mat khong lam viéc ciia go banh xe,
xac dinh trén ban kinh thang goc ( xem hinh 2-18). i duoc xac ding theo Ry twong tu f}; .
Khi d6 by duogc tinh theo cong thirc:

k+c—t b,
b, 2r+k+t-c
Tu d6 rut ra:
b, =+J(k+c—1)2r+k+t—c) (2-14)

Trong d6 C : trj s6 chénh cao cia mat dinh ray ho banh so v6i mat dinh ray bung
r: ban kinh banh xe.
k: chiéu cao go banh xe.
t: Khoang cach tir mat dinh ray ho banh dén diém tiép xuc giira mat khong lam viéc cua go
banh véi mé tac dung cuia ray ho banh. (xem hinh 2-20), thuong 1ay t = 10mm.
z: dung sai cy ly d6i banh, z = 3mm.
Phan tich tri s6 khe hé M tinh cho mét truc riéng 1& va tri s6 M tinh cho ca gia xe ¢ dinh ta
thay:
Néu M > mypy thi ray hd banh s€ khong c6 tac dung
Néu M < mpy, thi tit ca cac banh xe s& khong tua 191 vao ray lung hodc chi tua nhe thoi.
Dé ray ho banh co tac dung thi tri s6 M nén lay gan bang my, va nén dung trong khoang:
Mpin < M < Miay
Chiéu rong khe ho giita ray ho banh va ray bung ddi voi duong khd hep duge quy dinh nhu sau:
M =75+ 3mm
Tri s6 nay tuong ddi 16n nhung do khé khin trong viéc dong dinh ghim giir dé ray ho banh vao
ta vet (trong khe hé M) nén van phai chap nhan .
Ray ho banh nén dit nghiéng nguoc chiéu voi do nghiéng cia ray bung dé chdng luc ddy ngang
t6t hon.
Trong trudng hop néu ban kinh cong qua nho khong dam bao noi tiép go bé tinh binh thuong,
ngudi ta c6 thé ding cu ly ray 16n hon tri s6 quy dinh va dat 2 ray ho banh trén dudng cong.

Hinh 2-20
-
Mt dinh .
s ray hi banh
ul s o Mt dinh
x e ray bung
' ba
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Ray phu dat phia bung dudong cong
2.3.5. Siéu cao ray lung trén dwong cong
Khi tau chuyén dong trén duong cong, luc ly tim J diy toa xe ra phia lung duong cong. Tri s6

mv? B Gv?
R Rg

J=

lyc ly tdm tinh theo cong thuc:

Néu doan tau chay véi toc do 16n thi lyc tic dung 1én ray lung s& 16n hon luc tac dung 1én ray
bung nhiéu va 6n dinh ngang cua doan tau bi anh huong. Dé giam bét tac hai cua luc ly tim nay, nguoi
ta dat ray lung cao hon ray bung, d6 chénh cao nay goi la do si€u cao cua ray lung.

Khi b6 tri siéu cao, nguoi ta xuat phat tir cac yéu cau sau:

a/ Bao dam 2 ray trén dudng cong mon nhu nhau, dé thoi gian sir dung cua hai ray tuong duong nhau.
b/ Bao dam hanh khach khong cam théy kho chiu do tac dung cua lyc ly tam, bao dam tién nghi cua
hanh khach.

¢/ Bao dam 6n dinh ngang ciia doan tau.

2.3.5.1.Tinh siéu cao dam bao hai ray mon déu nhau

Dé thoi gian st dung cua hai ray nhu nhau thi @6 mon ciia ching theo thoi gian phai nhu nhau.
Thuc té thudng chi yéu cau dd mon theo chiéu thang duing cua hai ray twong dwong nhau, muén vay,
tong ap luc thang dung tac dung 1én hai ray phai bang nhau. Nghia la:

YE, = ZE,
Trong do YE, , ZE, : tong ap luc thang dimg tic dung 1én ray lung va ray bung .
Hinh (2-21) 1a so d luc tac dung Ién toa xe trén duong cong.
Trong do: G : 1a trong luong toa xe
J:1alyc ly tam
a: khoang cach tir trong tdm toa xe dén mit lan cua ray
S;: khoang cach tim hai ray
a: gbe nghiéng gitra mat phang qua dinh hai ray v6i mit phing nim ngang.
Khi toa xe & trang thai can bang, ta c6 phuong trinh moémen ddi véi diém O & giita cu ly ray:
Taco: M,=0

(Jcosa—Gsina)a :(E,—Eb)% (2-15)
Ta co6:

singg = —
S
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Hinh 2-21: So db luc tac dung vao toa xe dé tinh siéu cao
cua ray lung trén dudng cong
vi goc o nho nén cosa = 1, do d6 ta co :
h . 2a

E -E,=(J-G—)=—=
! b ( Sl)Sl

V: o h 2
= G(— -2 (2-16)
grR § 5
Dé dam bao yéu cau 2 ray mon nhu nhau thi:
YE, = 2E, nghia 13 vé trai ctia phuong trinh ( 2-16) bang khong.
Do do:

2
ZGV——ZGizo (vi 22 2 0)
gR Si

S,
S Gv?
Ratra: h= L : (2-17)
RgY G
Z Gv? 5 ) , ) .
bat z C =V 1 v6i V, 1a toc do binh quén gia quyén.
2
Ta co: h :% ; (2-18)
Rg
Trong do: %G : tong trong luong cua tit ca doan tau chay voi toc do khac nhau.

Néu h tinh bing mm, S tinh bang m, V- km/h, R tinh bang m ta cé:
- Pi véi duong st khd 1000mm:
2

h= 8,24%] (mm) (2-19)

- P6i v6i dudng tiéu chuan (1435mm) ta co:
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V2
h=118—% (mm) (2-20)
R
Tinh siéu cao theo toc do binh quéan gia quyén Vj thuc té 1a rat khé vi né doi hoi phai c6 nhiéu
sO liéu thong ké vé toc do va trong luong ciia cac doan tau chuyén dong qua dudng cong, vi vy nguoi

ta thuong quy d6i V, tinh theo téc d6 16n nhat V., cho phép chay trén duong cong.
2.3.5.2. Tinh siéu cao dam bao hanh khach khong cam thay kho chiu khi tau chay trén duong cong
Khi tinh siéu cao dam bao 2 ray mon déu nhau, toc do tinh toan 1a téc do binh quan gia quyén

V, do d6 luc hudng tdm J;, sinh ra do thuc hién siéu cao c6 thé khong triét tiéu hét luc ly tam J.

- Néu siéu cao chua du: luc ly tam con du AJ =17 -Jy, van tac dong vao hanh khach, khi tri s6 AJ

16m s€ 1am hanh khach mét moi, vi vay phai han ché AJ khong duogc qua 16n, tic 1a:

AJ < [AT]
Do d@6: m.a < m.[a]
Rutra: o <[]
Trong do: a: 1a gia toc ly tAm con du (chua duoc can bang)

[a]: tri s6 cho phép cua gia toc ly tim chua duoc can bang

m: khéi lugng ciia vat chuyén dong

v? h
Taco: =—-g—<
aco a R gs1<[a]

Sy* Sla]

T doratra: h > ——
Rg g

Trudng hop bét lgi nhat khi V=V . ta co :

h. > Sleax2 _ Sl[a]

min (2-21)
Rg g

bdi voi duong kho hep, voi S; = 1,05m; g = 9,81m/s*; R(m), V(km/h); oc(m/sz) ta co:
V2

o 282428~ 107[ex] (2-22)

bdi voi duong 1435 v6i Sy =1,5m; g = 9,81m/s’; R(m), V(km/h),
a (m/s?), ta co:

V2
h. > 11,8% ~153[a] (2-22a)

Theo két qua nghién ctru ctia V.S Sarico, hanh khach cam thiy kho chiu khi gia tc ly tim bang
0,4 + 0,8m/s”.

Tuy diéu kién chay tau, cac nudc quy dinh tri sé gia toc ly tdm chua duoc can bang cho phép
khac nhau.

O Lién x6: [a] = 0,7m/s%; Dic: [a] = 0,65m/s*; My: [a] = 0,5m/s’; Trung Quéc: [a] = 0,6m/s’;
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O Viét Nam hién nay dung [a] = 0,5m/s”

- Khi siéu cao qua 16n: Luc hudng tdm J, > J, khi d6 lyc hudng tdm con du

AJy=J;, - J s& lam dau trong 6 tryc chay ra ngoai, vi vay ciing phai han ché
Al < [An]
Do @6: m. o <m. [o];
Rut ra: o £ [ow];
Do dotaco: ¢, :g—h—V—ZS[ah]
S, R
Bét loi khi tau chay cham hoac dd trén duong cong, tic V = 0. Do d6 ta co:

h
i_l < [ah]

Rut ra: xS (2-23)

Trong d6: ou: tri s gia tdc hudng tam con du.
[on]: tri s6 cho phép cuia gia téc hudng tAm con du.
O Dt hién nay quy dinh: o] = 0,98m/s”.
Khi dung [on] = 0,98m/s” thi hpae = 105mm (ddi véi dudng 1000mm) va hpax = 150mm (d6i v6i duong
tiéu chuan).

2.3.5.3. Kiém tra siéu cao dam bao on dinh ngang ciia toa xe trén dudng cong

Mikc d 6n dinh ngang ciia toa xe trén dwong cong dwge danh gia bang hé s 6n dinh n

n=-"2 (2-24)

Trong do:

Si: khoang céach tim 2 ray.
e: Do léch tdm cia hop luc R (xem hinh 2-22)
Hinh 2-22
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Trén hinh (2.22) ta cé:
R: Hop luc cua cac luc tac dung Ién toa xe.
N: Phén lyc thang ding so v6i mat phang qua dinh 2 ray.
E. va Ey: phan lyc thang dung cua ray.

- Néu luc R di qua O thi d¢ 1éch tam e = 0, n = oo : toa xe on dinh
. S .
-Neu £ = ?1 thi R tac dung 1én dinh ray lung, ta c6 n = 1. Khi d6 toa xe ¢ trang thai can bang

to1 han.

- bé tinh hé s6 6n dinh n, ta lay m6 men doi véi diem O. ¢ dicu kién can bang luc, ta c6: XMy =

0
N.e + Eh.ﬁ—El i=0
2 2
Ritra: e = E—E, i
N 2
E -E, S
Taco: N=E,+E,dodé: e= . —/—> —L (2-25)
E, +E, 2
Thay e trong cong thirc (2-25) vao cong thirc (2-24) ta cé:
S, E+E
= L=-_1 b (2-26)
2e E -E,
Thay E;+ E, =N =G.cosa + J.sina
Ei- E; = (Jcosa. - G.sinoc)%
1
Vao cong thirc (2-26) va bién doi, ta co két qua:
vi o
Sl (g + EE)
n= - ! (2-27)
2a (v— _g
“RES

1
Trong d6: a 1 khoang céch tir trong tim toa xe dén mit dinh ray.
Néu dat oy 12 tri s6 tinh toan cua gia tde ly tdm chua dugc can béng.

S8 (1. SV h

2aa, Rg S}
S.g h?
n= ﬁ(l + ? (2-28)
1t 1

Tinh mét cach gan dung (v6i sai s6 ~ 1,5%) ta co:
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L (2-29)

Vidu7:
Tinh siéu cao cia ray lung trén dudng cong c6 ban kinh R = 200m, dudng sit khé 1000mm.
Theo quy dinh hién hanh cta duong sit Viét Nam, siéu cao cua ray lung duoc xac dinh theo diéu
kién d¢am bao hai ray mon déu nhau va tinh theo cong thirc (2-30) dbi véi duong khd 1000mm:
Ta co: h= 5,4VLZaX
R
Trong d6 téc d6 1on nhat cho phép chay tau duong cong Vo duoc tinh theo cong thirc (2-32)
V. =41~R=41200=5798 km/h
Ta 1ay Vi = 60km/h

~5,4.60°

200

Ta lay h = 95mm (bang tri sd siéu cao 16n nhat cho phép trén duong sit kho hep ¢ Viét Nam).
Theo cong thirc (2-22) ta c6 thé viét:

V2
h> 8,24-™ 107,
R

Ta co: =97 2mm

Tir d6 rat ra tri s6 gia toc ly tAm chwa dugc can bang tinh toan:

2
8,04 0
__ R

Y 107
60>
8,24———95

a, =200 0.498m15° <la]=05m "

~0,5m/s>
Vay trén duong cong R = 200m, vdi si€u cao h = 95mm, tau chay voi tdc d6 60km/h van dam
bao diéu kién tién nghi ctia hanh khach di tau.
Kiém tra diéu kién chéng nghiéng db cua toa xe trén dudng cong, v6i a = 2m, oy = 0,498m/s” ~
0,5m/s% theo cong thiic (2-29) ta co:
_ S,g 105981

2aa,  22.0,5

=515>1 —> 6ndinh.

2.3.5.4. Siéu cao tiéu chuin va thue hién siéu cao
Khi xac dinh siéu cao cia ray lung, phin 16n cic nude trén thé gidi déu can ctr vao didu kién
dam bao hai ray mon déu nhau. Tuy nhién, do trong luong va toc do doan tau ludn thay doi nén khong
thé xac dinh toc d6 binh quan gia quyén Vo mot cach chinh xac trong mot thoi gian 1au dai dugc. Dé
giai quyét didu d6, nguoi ta thuong liy Vj bang toc do 16n nhit V., nhan véi mot hé so triét giam.
Cong thirc tinh siéu cao c6 dang tong quat:
VZ

h= A
R
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Trong do: A = S
g
Dbi voi duong tiéu chuan 1435mm: A = 11,8
Puong kho hep 1000mm: A = 8,24
Theo quy dinh s6 1070/QD-CSHT ctia LHDS ngay 28/11/1996, siéu cao h trén duong cong dugc tinh

nhu sau:

2 , ’ 5
j=54"ms | (mm) ddi véi duong sit khd 1000mm

(2-30)

2
h=173 V inax (mm) d6i v&i duong kho 1435mm

(2-31)

Trong d6 téc d6 10n nhat cho phép chay trén dudng cong Via, van dung chung cho ca hai loai kho

duong dugc xac dinh theo cong thic sau:

Viur=h IR | ey (2-32)

Trong d6 ban kinh R tinh bang m.

Tri s6 siéu cao 16m nhit tuy quy dinh ciia mdi nwéc va thay déi tir 120+-250mm

Viét Nam quy dinh: hpax = 125mm (duong 1435mm)

hpax = 95mm  (duong 1000mm)

Thuc hién siéu cao thuong duoc giai quyét bang cach tang chiéu day ba lat dudi ta vet ray lung
duong cong. Lam nhu vay cé nhuogc diém 1a 1am cho trong tdm toa xe bi xé& dich, tuy nhién, viéc thi
cong dugc dé dang nén phuong phéap nay thuong duoc st dung rong rai.

Khi chiéu dai dudng cong chuyén tiép qua ngan, c6 thé nang ray lung 1én mot nira siéu cao va
ha thap ray bung xudng mot nira siéu cao (h/2). Pé dam bao du chiéu day ba lat dudi ray bung, mit nén
dudng phai nghiéng song song day ta vet. Bién phap nay thuong duogc dung khi chiéu dai duong cong
chuyén tiép ngin, nén duong toan khdi, cac duong tau dién ngam hodc trén cac tuyén duong cao tdc.
2.3.6. Puong cong chuyén tiép
2.3.6.1. Muc dich d:it dwong cong chuyén tiép

Khi tau chay trén duong thang, Iyc ly tim J = 0, nhung khi vao dudng cong lyc ly tim
Gy’
Rg
ngot 1am cho dudng va cac banh xe chong hong, hanh khéach s& bi mét. Dé dam bao cac lyc khong xuét

J . Khi tau chay tur duong théng vao duong cong, tai TD, lyc ly tm s& xuét hién mot cach dot

hién dot ngot, giita dudng thang va dudng cong hodc giita hai duong cong ¢ ban kinh R; va R, gin
nhau, nguoi ta phai bd tri mot dudng cong dic biét, goi 1a dudng cong chuyén tiép.
Pudng cong chuyén tiép cé tic dung dam bao doan tau chay tir duong thing vao dudng cong,

hodc tir duong cong R sang dudong cong Rrdugc an toan va ém thuén, cac luc phu khong xuét hién dot
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ngdt, co thé ting toc do trén duong cong. Nhd ¢ doan chuyén tiép giita duong thing va dudng cong
nén dudng duge 6n dinh hon va it bién dang. Mit khac, khi ding dudng cong chuyén tiép tau chay ém
vi goc xung kich nho hon, hanh khach d& cam thay kho chiu. Nguoi ta thuc hién dan siéu cao va gia

khoan trén dudng cong chuyén tiép.

Hinh 2.23
B6 tri duong cong chuyén tiép

2.3.6.2. Yéu cau doi véi dwong cong chuyén tiép L
1/ Bé dam bao luc ly tam khong phat sinh dot ngdt, nghia 1a tai ND c6 J = 0 ting dan dén TD ¢o
Gy’
Rg
tiép dau TD c6 p = R. Trudng hop dudng cong chuyén tiép nam giira 2 dudng cong tron thi ban kinh

J thi ban kinh p ctia duong cong chuyén tiép phai thay doi tir tir, tai nbi dau NB c6 p = oo va tai

ctia dudng cong chuyén tiép p phai thay doi tir tri s p = R; dén p =R,. Néu goi K = 1 la d6 cong cua

duong cong chuyén ti€p, d¢ dap ing yéu cau nay ta c6: Tai NP c6 K = — =0, sau d6 n6 ting dan dén
P

vitriTP ¢6 K =

1 1

PR
2/ Bé dam bao luc xung kich Fyx khong phat sinh dot ngdt : néu thuc hién siéu cao theo luit

tuyén tinh v6i d6 ddc vudt sidu cao 1a i (xem hinh 2-23), khi banh xe lin qua ND va TP s& phat sinh F,

tac dung 1én ray lung. Mudn F,; = 0 tai NP va TD thi goc vudt siéu cao p phai triét tiéu tai ND va TD,
— NI . dh A s ; N SV
tirc p = 0 do vay ta co: tgu = 0 do d6 " =0 tai ND va TP. Lay dao ham cua h theo dl v6i h =——
rg

ta co két qua: % =0 tai ND va TD.

3/ Bam bao lyc phu khong phat sinh dot ngot : Trén L, vi si€u cao h, dd gia khoan va ban kinh
p ludn thay doi, do d6 trang thai chuyén dong cua doan tau trén dudng cong chuyén tiép L 1a trang thai

chuyén dong khong 6n dinh. Twong tng vdi trang thai chuyén dong d6 s& c6 luc phu Fy phat sinh (khi
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chuyén dong trén duong thang hodc trén dudng cong tron Fpny=0). Yéu cau luc phu nay ciing khong
2

k =0 tai ND va TD.

dugc phat sinh dot ngot. Tir yéu cau nay ngudi ta tim ra két qua 1a 1

4/ Pudng cong chuyén tiép phai dam bao du dai dé vudt siéu cao va gia khoan ciia dudng cong.
Pé tom tit nhitng yéu cau ddi v6i duong cong chuyén tiép, nguoi ta diat duong cong L, vao hé

toa d§ Oxy (xem hinh 2-24) va lap thanh bang sau:

Bang 2-2
STT Cac dac trung Tai ND Tai TD Tir NP dén TP
!
1 y= 'f sin @dl 0 Yo
0
1 Tang lién tuc
2 o=kl 0 o
0
K=1/p 0 1/R
4 dk/dl 0 0

5 d’k/dI? 0 0
Hinh 2-24

Trén cac duwong cé toc dd cao, dwong cong chuyén tiép phai dam bao ca 5 yéu ciu trong
bang (2-2).
2.3.6.3.Puwong cong chuyén tiép thwong ding

Trén mét sé tuyén dwong sit, do toc dd tau chay chuwa qua cao va dé thuin tién cho viéc
thi cong va duy tu, ngudi ta chi dung dang dwong cong thoa min 3 yéu cau diu trong bang (2-2).
Khi d6 dd siéu cao duge thuwe hién theo luit tuyén tinh véi dd déc vudt siéu cao 12 i.

Ta co: i=tgy="h/l
2
Rut ra: [ = ﬁ = % (2-33)
i ipg

T
e
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Sl V02

ig

Pt

=C tacé: (2-34)

Phuong trinh (2-34) 1a phwong trinh duwdng cong xoin 6c Cl6tdit trong hé toa do tw nhién p
va C.

Trong do: p la ban kinh duwong cong
C 1a tham s0 vt Iy ciia duwdng cong
Khil =L, thi C =R.Ly

Néu biéu thi trong hé toa dd Pécac, phwong trinh (2-34) c6 dang:

x* 2x* 293"
=—(+ + +... (2-35)
Y=sc " 3507 T 23700007 T
Khi 1y mét s hang dau tién, ta cé:
3
X
=2 2-36
Y=eC (2-36)

Phuong trinh (2-36) 1a phwong trinh parabon béc 3. Trong dé C = R.L,. D6 1a phwong trinh
dwong cong chuyén tiép thwong dung.

Theo hinh hoc vi phan: tai diém diu cia dwong cong, dd cong ciia parabon béc 3 bang 0,
sau d6 bit diu ting dén diém B nao d6 thi né dat gia tri 16m nhit, qua diém B dd cong bit dau
giam va & vo tan thi do cong do6 bang 0.

Piém B c6 goc nghiéng 24°5°41” (xem hinh 2-23)

Vi vy, chi cé thé ding doan OB ciia parabon béc 3 1am dwong cong chuyén tiép véi diéu kién
R > 1,602C™".

2.3.6.4. Chiéu dai duong cong chuyén tiép Ly

Chiéu dai dwong cong chuyén tiép Lo thwong dwec xac dinh theo diéu kién thwc hién din do
siéu cao ciia ray lung dé dam bio tau khong bi trat banh.

n ) (2-37)
1

L = .

0

Trong do: h: siéu cao (mm)

i, : d9 doc thuc hién siéu cao
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Trong diéu kién binh thwong i, = 0,001; & diéu kién han ché i, = 0,002; khi khé khin lay i, =
0,003.

Chiéu dai Lo con dwoge xac dinh tir didu kién dam bao toc dd ting cia lwe ly tAim 1a nho
nhit:

4
Khi dé Ly=a—2 (2-38)

Trong do a: hé sb, 1ay o = 0,08; trong diéu kién khé khin liy o khéng nhé hon 0,05.
Tri s6 Lo phai 12 tri s6 16n nhit trong 2 tri s6 d6.

Chiéu dai dwong cong Ly dugc tiéu chuin héa Ly = 20+200m tuy theo cip dwong, ban kinh
dwong cong va toc do chay tau.
2.3.7. Pat ray ngan trén duong cong

Trén dwong cong, ray lung bao gio ciing dai hon ray bung. Muén dim bao ciac mdi ndi
ray van d6i xirng trén dwong cong thi phai ding ray tiéu chuin két hop véi ray ngian dit ¢ phia
bung duwdng cong.

Ta nghién ciru myt doan dwong cong chin géc @ & tim béi hai mit cit AA; va BB; (xem
hinh 2-25)

200



Hinh 2-25

Ta co: @ =@2- @1
N\
. P2
- Chiéu dai doan ray lung: AB = J.p,dgo
P1
/N

P2
- Chiéu dai doan ray bung: A;B; = Iphd¢

2]

Do so le g giitra ray lwng va ray bung:
N

e=AB-AB; = Tp,dgo-prdgo

P P1

9, 2
€= j(pz —p,)do = jSld(p

P1 P1

8281.(@2-@1)281.@ (2-39)

Trong do: S1 la khoang cach tim hai ray

Trén duong cong chuyén tiép ta co:

12
*"ac
Do d6, néu goi & 1a d so le gitta hai ray trén dudng cong chuyén tiép thi:
Z 2
£1=S1—— 2-40
=81 (2- 40)
Trong d6: 1; 1a chiéu dai dudng cong tinh tir ni dau NB dén mat cit tinh toan do theo tim dudng.
C= RL()
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Khi I;= L, , d9 so le giita hai ray trén toan bo dudng cong chuyén tiép (tir ND dén TD) g, s& dugc tinh

theo cong thirc sau:

r L
go= L0 o o Siko (2- 41)
2RL, 2R
Trén dudng cong tron ta co : ¢ = é : Do d6, néu goi &, 14 d¢ so le giita hai ray trén dudng cong tron ta
co:
e=S L (2-42)
=51

Trong d6 : 1, 1a chiéu dai dudng cong tinh tir T dén mit cit tinh toan do theo tim duong.
Khi 1,= L, thi &= €.: d0 so le giita hai ray trén toan duong cong tron, ta co:
L
&= S| — 2-43
c 2 ( )

Trong dé: L 1a chiéu dai toan bo dudng cong tron ( tir TH dén TC ). Do so le € trén toan bo khai trién

cua duong cong tinh theo cong thire :
£=2g)+ & (2-44)

Dé dat ray ngin, ngudi ta phai tién hanh tinh toan thir tw dit ray trén duong cong. Ddi véi loai
ray dai 12,5m trén mot dudng cong ¢ thé ding mot trong ba loai ray ngén tiéu chuan sau: K40, K80 va
K120 (b6 1a lugng rat nge'in tiéu chuin trén mot thanh ray, don vi 1a mm). Vi loai ray dai 25m co bon
loai ray ngan tiéu chudn 1a K40, K80, K120 va K160.

Khi khong c6 ray ngin tiéu chuan, nguoi ta cho phép dit mdi so le trén dudng cong. Khi do,
cua ray tiéu chudn lam hai doan:

- Poan dai Ly dit bén ray lung phia ddu dudng cong

- Poan ngin L, dit bén ray bung, phia cudi dudng cong.

Trong do:
L
Ly=—2c + £ >45m
2 2
(2-45)
L=Lue 2 5 4sm
2 2

Trong do: € 1a d so le trén toan dudong cong dugc tinh theo cong thuc (2-44)

Ly 1a chiéu dai thanh ray tiéu chuén
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Hinh 2-26: B4 tri mbi ndi so le trén dudng cong
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CHUONG 3
CAU TAO GHI PON

3.1. KHAI NIEM CHUNG

DPuodng ghi 1a thiét bi ndi hai hodc nhidu duong lai véi nhau dé doan tau c6 thé di tir duong nay
sang duong khac.
Puong ghi co thé chia loai nhu sau:

1/ Ghi kép: La thiét bi ndi tiép 3 dudng v6i nhau dam bao tau c6 thé vao mot trong 3 dudng do.
Ghi kép c¢o cac loai:

- Ghi kép dbi ximg (hinh 3.1): Ghi nay c6 mot dudong hudng thing, con 2 dudng r& sang 2 bén

d6i xtrng nhau.

L] Of..?
\-._.____""‘-_..____::::H--_‘—-
Hinh 3-1

Ghi kép ddi ximg

- Ghi kép khong @i ximg khac bén (hinh 3-2): Ghi nay c6 mot dudng theo hudng thing, hai

duong 1€ hai bén c6 goc r& khac nhau

o —
. --____,_....--
——_—-= G ——— - ____fza]
— —_—
--_..___..___":-\____(1
Hinh 3-2

Ghi kép khong dbi xtmg khac bén
- Ghi kép khong d6i ximg cting bén (Hinh 3-3)

Hinh 3-3. Ghi kép khong ddi xtng ciing bén
2/ Duong ghi don

Ghi don thuong 14 loai ghi thong dung nhat va chiém trén 90% tong sb cac bo ghi dat trén cac
tuyén duong sit. Loai ndy c6 mot duong thang 1 chinh tuyén va mot duong 1a nhanh ré&, ghi r& phai
hay ghi ré trai 1a khi dimg ¢ dau ghi nhin vé tdm ghi theo hudng dudng thang xem nhanh r& vé bén trai
hay vé bén phai. Trén hinh (3.4a) biéu thi mot bo ghi don pho thong r& phai.

3/ Ghi don khéng d@oi ximg khdc bén: (hinh 3.4b)
Ghi nay c6 mét duong ré phai, mot duong r€ trai nhung goc ré khac nhau.
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4/ Ghi don khéng doi ximg ciing bén: (hinh 3.4c)

Ghi nay c6 hai dudng r& ciing bén nhung ban kinh mdi dudng 1& khac nhau.
5/ Ghi don doi xitng: ( hinh 3.4d)

Puong ré phai va 1& trai ddi xting nhau véi goc ré bang nhau.

a ey —l ——

b/
—————
Ghi khong dbi ximg khéc bén
(o # o2) i
4
//
d/ s — s .
, X
Ghi dbi ximg \\
Hinh 3-4
Cac loai ghi don

3.2. CAU TAO BO GHI PON PHO THONG

Ghi don phé thong chia l1am ba bd phéan: bd phan dau ghi, bd phan tdm ghi va bd phan ndi dan
(hinh 3-5).

Bo phan du ghi duoc xac dinh tir hai méi ndi & dau ghi dén hai mdi ndi & cudi ludi ghi (con
goi 1a dbc ghi hay gét ray nhon )

B6 phan tam ghi duoc xac dinh tir ddu ray chan tho dén cac mbi ndi ¢ cudi ghi trén nhanh thang
va nhanh ré.

Bo phan ndi dan gdm mot doan duong thing 16ng véi mot doan dudng cong ding dé ndi phan

Phan dau ghi Phan néi ddan — Phén tam ghi va ray hé béanh

N ~ —N ~ —N ~

Ray co ban

[ e——
Ludi ghi \ . Ray hi banh
o
—— \.\' \?’; 205
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dau ghi voi tam ghi.
Hinh 3-5
Céc bo phan cua ghi don phd thong
3.2.1. B§ phén dau ghi
Bo phan dau ghi gdm hai ray co ban, hai ludi ghi, hai bo phan got ghi (hay doc ghi), thanh kéo,
thanh lién két, dém dau ghi, dém truot, cac by phan ndi gilt nhu moéng chan trau, ci dau ghi, may bé ghi

Thanh kéo néi véi may bé ghi

(hinh 3-6)
Hinh 3-6. B6 phan dau ghi
1-Ray co ban 2- Ludi ghi 3- Pdc ghi 10- Bém sau ludi ghi
5- Cu dau ghi 6- Thanh lién két  4- Mong trau
6- Dém truot 9- Pém dau ludi ghi 7-PDém dau ghi

Ray co ban: Ray co ban huéng thang 13 ray tiéu chuan dai 12.5m, ray co ban huéng r& ciing 1a ray tiéu
chuan dugc ubn cong dé thuc hién cy ly ray phan dau ghi.
Ludi ghi: Phan loai ludi ghi:
Ludi ghi c6 hai loai: ludi ghi thiang va ludi ghi cong.
Luwedi ghi thang: ding cho cac ghi ¢6 s6 hiéu nho (tir 12 trd xudng). Khi ludi ghi thang ap sat vao ray co

ban thi goc kep gitra hai ma ray co ban va ma ludi ghi goi la goc r& B. (hinh 3-7)

— 5 B;? , ,\Mri tae dyung ray co ban

X ]
'—__%ﬁ‘ﬁt\r\\-{ﬁ

By =

Mi tic dung ledi ghi r.‘u“}.-r.s:

Hinh 3-7
Ludi ghi thang

Vi ma tac dung cua ludi ghi thang 1a mot duong thing, cho nén goc 1& B, goc dau ludi ghi By, va
goc xung kich By déu bang nhau. Ludi ghi thiang c6 wu diém 1a gia cong dé dang, c6 thé dung cho ghi
don & phai hodc ghi don & trai va ghi ddi xing.

Tuy nhién loai ludi ghi ndy c6 nhuge diém la goc xung kich By 6 miii ludi ghi qua 16n nén khi
tau chay vao duong ré sé kém ém thuan va thuong phai dung ludi ghi tuong ddi dai.

Luwedi ghi cong: Dung cho cac bd ghi c6 s6 hiéu N > 12. Ludi ghi din vé dudng ré& 1a cong, con
ludi ghi dan vé duong thing van 1a ludi ghi thang.
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Ludi ghi cong kiéu cat tuyén c6 chiéu dai bao got ray ludi ghi ngin hon kiéu tiép tuyén, chiéu
dai ghi c6 ludi ghi cong kiéu cat tuyén ciing ngin hon.

Ludi ghi cong tron

Hinh 3-8
Ludi ghi cong kiéu cat tuyén, cong tron
Ludi ghi cong c6 dic diém:
- Goc xung kich By nhd, do d6 tdc d6 tau vao dudng ré cao hon.
- Ludi ghi cong 1am cho chiéu dai ghi ngan (khi cac diéu kién khac nhu nhau), ban kinh duong
cong dan 16n hon (khi chidu dai ghi nhu nhau).
- Chiéu dai bao got ludi ghi twong ddi dai, ché tao kho.

Cdu tao ludi ghi:

Ludi ghi co thé duoc ché tao tir ray tiéu chuin hodc ché tao tir loai ray c6 mat cat dic biét.
Ludi ghi gdm phan dau 1a mii ludi ghi, phan cudi 1a got ludi ghi (d6c ghi).
Miii ludi ghi thuong dugc bao got & phan nidm ray va dé ray dé co thé ap sat vao ray co ban. Khi ché
tao ludi ghi tir ray tiéu chuan, ta dit dé ray ludi ghi & vi tri cao hon dé ray co ban 6mm (hinh 3-9), dong
thoi phan dé ludi ghi bi bao got dit nam trén dé ray co ban.
Hinh 3-9

Ray co ban

Luedi ghi

Dem truegt

dit "\<<Q‘ R

Vi tri phan ludi ghi bao got

- Pé gia cuong do cing cho ludi ghi, ta ding 2 thanh thép 6p 2 bén than ray ludi ghi.

- Pé tranh cho ludi ghi phai chiu lyc, dau ludi ghi duoc bao got thip hon dinh ray co ban
23mm, phan ludi ghi c6 dinh rong tir 50mm trd 1én s& hoan toan chiu lyc cta banh xe, doan tir dau ludi
ghi dén chd ludi ghi c6 dinh rong 20mm do ray co ban ganh chiu 4p luc cta banh xe. Poan c¢é dinh
rong tir 20mm dén 50mm 14 doan qua do, ap luc banh xe chuyén dan tir ray co ban sang ludi ghi.

- G6t 1udi ghi (d6c ghi) 1a bd phan quan trong cta dau ghi, dam bao ludi ghi co thé xé dich
ngang khi bé ghi, dong thoi phai dam bao kién cb, on dinh, d& ché tao va sira chita.

Céc bo ghi c6 s6 hidu nho thudng ding loai doc ghi c6 6ng sudt, nd gdm: sit ngin céach, lap
lach cong, dng sudt buldng, méng chan trau (H.3-10). Tai mdi ndi lién két ludi ghi v6i ray ndi dan (&
dbc ghi): phia long dudng phai dung lap lach 4 15, giita ray co ban va ludi ghi dat mot tAm sit ngin
céch, dé ludi ghi co thé bé ngang, 1ap lach phai udn cong khoang 8mm. Dé dam bao khi bé ghi, ludi ghi
dich ngang s& khong 1am cho phan lap lach bi udn bi bé thang lai, ¢ 16 dinh buldng dau tién & doc ghi
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(tinh tir mii ludi ghi toi) phai dung dng sudt ( hay goi 1a dng mudng) 1am chd tya cho 1ap lach, dng sudt
ludn qua 16 buldng & than ray, mot dau 6ng sudt tya vao mit cua sit dém, dau kia tua vao mat trong ctia
1ap lach.
Loai ddc ghi nay twong d6i don gian va chic chan nhung chi dung cho loai ludi ghi thuong hay
ludi ghi dic biét c6 doan cubi 1a dang ray thuong.
Céc ghi c6 s6 hiéu 16n, dbc ghi dung kiéu dan hdi udn cong do cit bo mot doan dé ray ludi ghi.
Hinh 3-10

Leethi ghi

Lap lach cong

g St

Lip lach cong

Mang trin

Céu tao ddc ghi

Hai lu6i ghi dugc dat trén cac dém truot, khong dugc dong dinh ghim vao ta vet, mdi tim dém
trugt day 6mm, rong 80mm.

- Phia ngoai ray co ban dit cac mong chan trau sudt chidu dai ray co ban dé chdng dd ray.

- Chiéu dai ludi ghi phu thudc vao sé hiéu ghi

Khi s hiéu ghi N=7; 8; 9; 10, ray P43, chiéu dai ludi ghi 1a 6,25m. Ghi N12 chiéu dai ludi ghi
la7,7m, ghi 18 1a 12,5m.

Khi ludi ghi dan tau chay vao hudng r& thi ludi ghi hudng r& 4p chit vao ray co ban, con giira
ludi ghi dan tau vé hudng thang va ray co ban s& c¢6 khe hd gd banh. Vi tri ludi ghi trong hinh3-6 s&
cho doan tau chay theo hudng ré.

Dé giir khoang cach ¢ dinh giira hai ludi ghi, thuong dung 3 thanh gidng, thanh giang thir nhat
& dau ludi ghi duoc ndi voi may bé ghi. May bé ghi dung dé diéu khién ludi ghi di dong ngang, giir ghi
& vi tri chinh xac khi tau chay qua. CAu tao ciia may bé ghi phai don gian, d& lap rap, dé sir dung. May
bé ghi c6 thé diéu khién bang tay, co gidi hoic bang dién.

1. Noi ghi

2. Cot dén hiéu

3. Tay quay

4. Thanh giat nbi véi thanh lién két
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Hinh 3-11. May bé ghi
3.2.2. B¢ phan tam ghi

B0 phan tam ghi dit & chd ray chinh tuyén va ray dudng r& giao nhau. Tam ghi ¢ hai loai: tim
c¢b dinh va tam di dong. Tam cd dinh 1a loai thong dung nhat hién nay, tim cb dinh thuong 1 tdm ghép
hoac tam duc.

Tam ghi ghép bang ray thudng duoc bao got rdi lap ghép lai, loai nay twong dbi thong dung va
dugc dung nhiéu ¢ nude ta hién nay. Trong phan nay ta chi nghién ciru ciu tao tim ghi ghép.

Bo tam ghi gdm:

- Hai ray co ban

- Hai ray hg banh

- Hai ray chan thé (ray canh ghi)

- Tam ghi va cac phu kién ndi, giit ray.

Tam ghi ghép gom ray tAm dai va ray tim ngin. Ray tdm dai bao gio ciing duoc dat theo hudng
dudng thang, do d6 nhin vao tam ghi ghép c6 thé biét d6 1a ghi r& phai hay ghi 1& trai. Goc kep giira hai
ma tac dung clia ray tAm ghi goi 1a goc tim ghi o, giao diém ciia hai ma tic dung ctia ray tAm ghi goi 1a
tam 1y thuyét.Do cong nghé ché tao nén tAm ghi thuc té rong 6-10 mm.

- Ray canh ghi (ray chan tho) dugc ché tao tir ray tiéu chuan bao got thanh, giita ray canh ghi va
ray tim ghi ding ct dau va buldng liap ghép thanh mot khdi dam bao ranh gd banh c6 kich thudce nhét
dinh.

Ray céanh ghi Tim dém Ray tam dai

Y4

L

Ray hd banh

Ray tim ngin

cﬂ"]’a

=

Hinh 3-12: Tam ghi ghép
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- C6 hong ghi 1a chd ¢ khoang cach hep nhit giita mé tac dung cta hai ray canh ghi. Tir ¢b
hong dén tam ghi thyc té, do mat lan dinh ray bi dut quing nén goi 1 khoang trong c6 hai. S6 hiéu ghi
cang 16n, goc o s& cang nho do d6 khoang tréng c6 hai cang dai. Khoang trong c6 hai cta ghi s6 9 1a
702mm, ghi s6 10 1a 936mm.

Khodng tréng Tam ghi I§ thuyét

-~ o

co hai

Ray canh ghi

1

%

r

46 | —

p

Cé hong ht

7
: 63

Tam ghi thuc 1é

Hinh 3-13: Chiéu rong khe tim ghi
Khi banh xe lin qua khoang tréng co hai cang dai thi banh xe xung kich vio tim ghi cang
manh, do d6 & hai bén phai dit ray ho banh dé din gd banh xe lan dang vao rinh tdm ghi rong 46mm.
Ray ho banh duoc ché tao tir ray pho thong, ¢ hai dau duoc bao got thanh hinh phéu dé banh xe lin qua
duoc dé dang.
Giita ray ho banh va ray co ban ta ding ci dau va bulong lién két lai dé co rinh rong khoang
39mm cho gd banh lin qua. S6 hiéu ghi dugc ki hiéu 1a N. Quan hé giita s6 hiéu ghi N va goc tdm ghi

a duge biéu thi trén hinh3-14 va trong bang3-1 dudi day:

, CD
Bang 3-1: SO hiéu ghi N= cotga. = —
g cu g g BD

Nuée So hi¢u ghi Cich tinh so6 hi¢u ghi
Lién X0, Buc 1/N 1 = BD
N CD
1 BD
Phap /N —=—
N CD
CE
Anh, My N =
BA
B
Nhit N _CB
BA
I
K T DA
~——
Py
E
‘ n |  m B ‘
| ;

Hinh 3-14: S6 hiéu ghi
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Nhitng chd mit cat tim ghi bi bao got nhidu khong chiu ndi ap luc cua banh xe di tir ray canh
ghi vao tdm ghi (hay theo chiéu ngugc lai), & d6 cao d6 dinh ray canh ghi phai cao hon ray tim ghi.
Theo quy dinh, tir chd dau tdm ghi dén chd mat dinh ray tdm ghi rong 30mm thi tdm ghi hoan toan
khong chiu luc, tir chd mat dinh tAm ghi rdng 40mm trd 1én co thé chiu toan bd ap luc cua banh xe.

Dé tranh gd banh xe xung kich vao miii tim ghi, ¢iu miii tim ghi thuc té dat thip hon mat dinh
ray canh ghi 1a 33mm. ( H. 3-15)

B

= R _— .
= Binh dién ttam ghi

hel |

=
-
3

pes— -1

bt

o~

Mt dinh ray chén

oy

tho

e

T T
‘ Binh tam ghi

Hinh 3-15: Tam ghi ghép

Tam ghi ghép khi hong co thé thay thé timg b phan dugc. Tuy nhién, tAm ghi ghép c6 qua
nhiéu chi tiét, lép rap khong dugc viing chic bﬁng cac loai tdm duc, mat khac, viéc bao dudng lai kho
khan, tudi tho ngén.

3.2.3. B phan néi din trong ghi

B6 phan ndi din ndi lién bo phan dau ghi véi bo phan tim ghi. B6 phan ndi dan gom hai ray
dan vé duong thang va hai ray dan vé duong canh.

Ban kinh dudng cong ndi dan trong ghi duoc tinh dén mé tac dung cua ray lung. Diém dau cia
duong cong dan nay tinh tir got ludi ghi khi ban kinh duong cong dan R> 150m hoic cach got ludi ghi
bang nira chiéu dai lap lach.

Diém cubi ciia duong cong din cach diu ray canh ghi mot doan bang nira chiéu dai lap lach.

Ban kinh duong cong dan phu thudc vao sé hiéu ghi nhu trong bang (3-2)

Bang 3-2
S6 hiéu ghi | Géc tim ghi | Ban kinh dwong cong din R(m)
N o Kh6 1000mm | Kho 1435mm
9 6"20°25” 100-105 180
10 5%42°38” 140-155 160-200
11 5°11°40” 160 296
12 4°45°49” 200 330
18 3°10°12,5” - 800

Téc d6 qua ghi theo hudng ré thuong thap vi dudng cong dan khong c6 siéu cao. Ta c6 thé ding

hai dudng cong parabol bac 3 1am duong cong dan dé nang cao téc do chay tau qua ghi theo hudng ré.

Bang 3-4 : M6t s6 loai ghi dung trén dudng sit Viét Nam

S6 | Géc dau | Chiéu |Béan kinh| Binh | Chiéu [BinhBén kinh| Chiéu | Toc do
Nudc|Loai rayfhiéu| ludi ghi |dai ludi| ludi ghi | dién | dai tam |di¢n| duong |dai ghi| duong
ghi Bn ghi (m) |ludi| ghi [tAm| dan (m) e
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(m) ghi (m) |ghi| (m) (km/h)

50,43,38 12 [1°04°18”| 7,70 3,55 330 [ 36,81
Trun 1°19°12,7

g | 43 |10 ” 6,250 3,70 230 |30,80
Quéc 1°19°12,7

50,43,38 9 » 6,250 3,70 180 |29,85

Viet 43 |10 [1°13°217] 6,250 3,70 140,5 | 24,41

Na;n 43 | 9 [1°19°12”] 6,250 3,60 105,5 |22,31

43 |12 ]1°%4°18”| 7,70 3,55 200,5 | 28,33

3.3. TA VET GHI

Trong ghi dung ta vet gd loai I cho cac bo ghi ray P43 tr& 1én, ta vet gd loai IT dung cho ghi ray
P38 tr& xudng.
Trong bang ( 3-3 ) gidi thiéu kich thudc ta vet gd loai I va II:
Bang 3-3
Puong 1000mm Puong 1435mm

Loai ta vet gd . :
Cao x Rong x Dai (cm) | Cao x Rong x Dai (cm)

I 14 x 22 x 180 15x22x 250
II 13 x 19 x 180 14x 19 x 250

Chiéu dai ta vet ghi chia lam nhiéu cap, mdi cip dai hon nhau 20cm. Dbi véi khd dudng
1000mm cé 10 cip, ngin nhat 1a 1,8m va dai nhat 1a 3,6m.

- Khodng céch giita tim hai ta vet trong ghi liy bang 90% khoang cach & khu gian.

- O bo phan dau ghi va trén dudng cong dan trong ghi, ta vet dat vudng goc voi tim dudng
chinh tuyén.

- Duéi bo phan tam ghi, ta vet ddt vudng géc voi duong phan giac cua goc tdm ghi o. Trudc
tam ghi dat tir 3 dén 5 ta vet qua do tir vudng goc véi tim duong chinh tuyén chuyén dan sang vudng

goc voi duong phan giac goc a.
3.4. Ban vé ghi

Ban v& ghi ding dé dit va bao dudng ghi thuong v& theo ty 1& 1/50 hodc 1/100. Khé gidy v&
80x100cm hodc 40x50cm. Trong hinh vé& ghi dung 1 nét biéu thi ma tic dung cua ray, hai nét biéu thi
dau ray.

Noi dung: biéu thi tit ca cac kich thudc hinh hoc ciia ghi, chidu dai cac ray, chiéu dai ting
nhom ta vet, khoang cach gitra cac ta vet, cu li ray trong ghi, bang vat liéu, goc tdm ghi o, goc r€ cua
ludi ghi B, ban kinh duong cong dan R.v.v...

Trén hinh (3-16) biéu thi mot ban v& bo ghi s6 10 ray P43 r& phai dai 24,41m.
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CHUONG 4
KHAI NIEM PUONG SAT KHONG MOI NOI

4.1. UU NHUQC PIEM CUA PUONG SAT CO MOI NOI VA
KHONG MOI NOI

4.1.1. Nhuoc diém ciia dwong sit c6 moi ndi
a/ Banh xe tac dong vao mdi ndi gay luc xung kich 1am méi ndi bi guc, giam tc d6 chay tau
b/ Cudng d6 giira cau ray va mdi ndi khéng dong déu, lam cho tuyén dudng khong bang phang, ém
thuan.
¢/ Luc doc 16n, ray d& bi troi, phai ting s6 lugng ngam phong x6 va thanh chéng xo.
d/ Khi c6 thiét bi dong duong ty dong phai lam thiét bi dan dién.
¢/ Tang chi phi duy tu sira chira, ting thém sat thép, ting luc can, han ché tdc do chay tau
Vay khi dung chiéu dai ray tir 500m - 1000m tré¢ [én thi khic phuc duoc cac tac hai ciia mi ndi,
dudng ray nhu thé goi 1a duong ray khong mdi ndi (ray han lién).
4.1.2. Uu diém ciia duwong sat khong moi noi

a/ Lam cho tau chay ém thuén, tao cam giac dé chiu cho hanh khach va méi truong.

b/ Tranh duoc luc xung kich giita banh xe va khe ni, do d6 cho kha ning ting duoc van toc chay
tau, d& lam st mé ray, tang tudi tho ciia ray va cac thiét bi trén duong khoang 10%, giam hao mon hu
hai dau may toa xe 20+25%.

¢/ Han ché hién tuong mbi guc va hu hong nén da ba lat

d/ Giam kinh phi duy tu bao dudng tuyén dudng ~ 30% so v6i dudng co6 mbi ndi

e/ Tranh dugc tai nan giy ray & pham vi méi ndi.

f/ Kha ning nang cao toc d chay tau V > 100 km/h.

DPuong st khong mbi ndi c6 nhimng nhwoc diém:

a/ Ray phai chiu ing suit 16n hon so véi ray trén dudng c6 mbi nbi va phai chiu thém ung suit
nhiét do, do vy thuong phai dat ray nang.

b/ Phai ting cuong cdu tao cua dudng nhu ting cuong phdi kién chdng xo, sd lugng ta vet, kich
thude nén da dé chdng lai lyc doc nhiét do.

¢/ Thoi gian thi cong dit dudng ray khong mdi ndi gioi han boi diéu kién khi hau vi néu dit vao
thoi diém nhiét do dat duong khong ndm trong gidi han nhiét do trung hoa tinh toan thi d& phai giai toa
g suat.

d/ Néu xay ra sy c6 hong ray, dit ray thi viéc xir Iy ciing phuc tap.

e/ Dau tu xdy dung ban dau 1on.

4.2. PHAN BIET CHIEU DAI RAY TREN PUONG SAT
4.2.1. Ray thong thwong (Ip)

Ray thong thuong trén duong khai thac chiu 2 loai luc can ngdn chan khong cho ray tu do co

dan
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Loai luc can tht nhét 13 luc can 1ap lach va bu 16ng van chat & mbi ndi (Pn), loai lyc can thir 2

la Tyc can phu kién giit chat ray trén cac ta vet (Pd)

0
=
| L, |
T~
e ™ —
1] Py ~—

Hinh 4-1. So @ phan b ndi luc cua ray tidu chuan(ray ngin)

Khi nhiét d¢ thay doi, ray chiu tac dung cua 2 loai luc can khong thé ti do co din dugc, trong
ray phat sinh ndi luc huéng doc(Pd), sau khi da théng lyc huéng doc khi do ray bat dau co dan. Nhiét
d6 ray cao nhét (thudng cao hon nhiét do khong khi 20°C) khe ho ray khép nho lai, nhung 2 dau ray
chua hic vao nhau. Nguoc lai khi nhiét d6 ray thip nhat (bang nhiét ¢ khong khi ) khe ho ray mé rong
(8max = 20mm) trong ray chwa xuat hién ing sut kéo. Chiéu dai ray phu hop véi cac diéu kién trén goi
1a chiéu dai ray tiéu chuan.

4.2.2. Ray dai c6 chiéu dai ray 16n hon chiéu dai ray ti¢u chuén (Ip)

Khi nhiét d6 tdng hay giam trong ray chiu nén ép (hay luc kéo dan) luc nay goi 1a luc nhiét 6
Pt.

Khi chiu dai ray cang dai thi tri s6 lyc nhiét do phai 16n hon lyc doc thi méi thing ndi. C6 3
loai ndi lyc tac dung :

- Luc can doc (Pd)

- Lyc can mbi ndi (Pn)

- Lyc nhiét d6 (Pt)

Trén chiéu dai ray, luc can mdi ndi Pn va luc nhiét do Pt phan bd déu sudt chiéu dai ray, con luc
can doc Pd s& ting vé giita cau ray, giita cau ray la 16n nhat (Pdmax)

el

1>1

I T 1

Py
P

Hinh 4-2. So d6 phan b noi luc ray dai
Vay trén chiéu dai ray ton tai 3 loai luc nay, ndi luc giita cau ray la lon nhét. Néu ludn ludn duy
tri dudng dii cudng d6 va 6n dinh thi goi 1a ray dai. Ray dai c6 chiéu dai tir 30+125m.
4.2.3. Ray khong mdi ndi
Ray khong mdi ndi dugc han lién c6 chiéu dai khoang 1000m trg 1én. Trén chiéu dai ray hinh
thanh 3 khu vuc. Khu vuc gitra goi 1a khu vuc ¢ dinh, & 2 dau 1a khu vuc co dan.

215



Vi du : Ray khong mdi ndi dai 1000m, khu vuc ¢ dinh dai 800m, khu vuc co din mdi dau 100m. Sau
d6 dat khe co dan. (Trén duong sit cua Phap, Lién x6, Trung quc).
Hinh 4-3. So d6 phan bd noi lyc dudng ray khong mbi ndi

L >>11:

e P, N

Py
Py

Khu vuc Khu vuc

diéu chinh %4 kl—t4 diéu chinh
hu vuc co dan hu vuc co dan

Khi nhiét d6 1én xubng 1am cho néi luc thay dbi trén chiéu dai ray. Sau khi lyc nhiét d6 Pt thing

Khu vuc ¢6 dinh

luc Pd, Pn & 2 dau thi chiéu dai dai ray di dong o 2 dau nay (It). Tuyén dudng sit co nhip ray chiu luc
nhu trén goi 1a dudng sat khong mdi nbi.

Néu ta dung loai phu kién kién két ray voi ta vet va 16p da ba lat du cho luc can Pd 16n hon luc
nhiét do Pt 1am cho dudng ray 6n dinh thi c6 thé sir dung dudng sit khong mdi nbi.

4.3. NGUYEN LY CO BAN PE TINH PUONG SAT
KHONG MOI NOI

4.3.1. Ung suit nhiét o, va luc nhiét do Pt
Khi duong sat han 1ién va khoa chit lai khong cho duong ray ¢ thé co dan dugc. Khi nhiét do
bién ddi (A t) trong ray phat sinh tmg sudt nhiét. Theo dinh luat Huk, ta tinh img sudt nhiét trong ray 1a:
o= Ee =E.All 4-1)
Trong d6 E: Modun dan hdi cia thép E = 2,1.10° KG/cm? = 2,1.10°Mpa
1: Chiéu dai ray (m)
Al : Lugng co dan cta ray tu do khi nhi¢t bién d6i Al=a.l.A t
Thay Al vao (5-1) ta co:
o =E. a. At (MPa) (4-2)
a: Hé sb dan né cua thép, o = 11,8.10°
Khi nhiét do trong ray ting hay giam thi ing sudt trong ray o, = 25At KG/cm® = 2,5At (MPa)
Luc nhiét d¢ trén mot thanh ray:
Pt=0c.F (KN) (4-3)
Trong d6 : F 1a tiét dién cta ray (cm?)
Vi du: Ray P43 c¢6 F = 57cm?; Pt=14At (KN)
Khi nhiét d6 tang hay giam 1°C thi mdt bén ray chiu 14KN luc kéo hodc nén.
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Nhu vdy tng sudt nhiét khong phu thudc vao chidu dai ray ma chi phu thudc bién d6 nhiét do
1én xubng. Néu ta c6 phu kién ghim chit ray tot 1am cho dudng ray 6n dinh thi c6 thé ting chiéu dai ray
khong mdi ni 1én bao nhiéu ciing dugc.

4.3.2. Luc can tuyén duong

Luc can tuyén duong 1a lyc can khong cho duong ray di dong. C6 3 loai luc can:

- Luc can doc: Gom luc can mdi ndi, luc can phu kién va lyc can cia nén da dam.

Luc can mdi ndi 1a Iyc can & mdi ndi 2 dau ray ngin can khong cho nhip cau ray di dong theo
chiéu doc tuyén. Luc can nay do ma sat giita 1ap lach va ray tao nén, do cuong do chong udn va chéng
cit ctia bu 16ng, lyc ma sat cang 1on thi Iyc can cang 16n. Vi du lap lach 6 15, bu 16ng dudng kinh
22mm, luc can mdi ndi Pn = 24 tin luc (24. 9,81KN)

Luc can phu kién giit ray: La luc ghim giit ray vi ta vet bang céc loai lién két cing hay dan hoi
khong cho ray troi trén mat ta vet. Lyc gilt chat dbi ta vet bé tong c6 moémen van chat tir 8+12KGm =
0,008 +0,012KNm. Luc can da dam c6 tac dung ngin chén ca cAu ray khong cho di dong doc tuyén,
con lyc can ngang nén da dam c6 tic dung ngin can ca cau ray di dong theo hudng ngang, ngin chin
duong ray phinh ngang hodc bung duong.

Luc can doc mdi thanh ta vet BT, Pd = 1000KG (9,8kN). Luc can doc don vi fv cho 1840
thanh/km 13 9,1KG/cm = 9,1.9,81N/cm

- Luc can ngang do ta vet va lop da dam tao nén, voi chiéu rong vai da 30cm thi mdi thanh ta
vet BT ¢6 luc can 1a 127KG (0,127kN) con lyc can dimg mdi thanh ta vet 1a 150+160 KG/ta vet =
0,15+0,16 kN/ta vet

4.4.MOT SO YEU CAU VE THIET KE PUONG SAT
KHONG MOI NOI

4.4.1. Yéu cau vé binh do va tric doc

Ban kinh dudng cong & duong sat khong mdi ndi khong nén nho hon 600m, néu dung ban kinh
nho thi dudng chiu lyc ngang 16n d& mat on dinh. Khi ban kinh nho thi hao mon ray rat nhanh (R =
400m+600m, d6 hao mon gip 3,0+1,5 lan trén duong thang)

b6 dbe doc duong sat khong mbi ndi i <12™, & nhitng doan duong tric doc hinh 16m, hiéu sd
d6 dbc 16n ding dudng cong tron lam dudng cong dung thi dat thém sé lwong ngam phong troi.
4.4.2. Yéu ciu vé ciu tao duong ray

1. Ray

Ray dung c6 mat cit hoan chinh, dam bao yéu cau vé chiu luc, dung ray moi, khong khoan 16
bu 16ng( ray dong chung). Néu ding ray cil thi phai kiém tra khuyét tat nghiém ngat. Chiéu dai nhip ray
han dai 1000 + 2000m thuan ti€n cho bao dudng , stra chira va dat cac thiét bi dong duong ty dong.

2. Phu kién lién két

Phu kién lién két ghim giir ray dam bao d6 ctng ciia nhip céu ray, chdng lai luc huéng doc va

hudng ngang.
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Phu kién gilr chat ray vao ta vet va truyén lyc nay xuong nén dudong mot cach dan hoi

. Phu ki¢n

ctia duong sit khong mdi ndi yéu ciu co luc giir 16n, két ciu gian don, it linh kién, lip dat dé. (Hinh 4-

4)

MOT SO LOAI PHU KIEN PAN HOI TREN THE GIOI

PHOI KIEN NABLA CUA PHAP

2 o o Z 1-COC DAN HOI 2- TAM DEM BAN HOI -
PHOI KIEN RN CUA PHAP s ik sy Sk

PHOI KIEN PANDROL CUA ANH PHOI KIEN KM CUA bUC

£ o 5 PHOI KIEN DAN HOI CUA NHAT
PHOI KIEN DB CUA LX OIKIL orct !

Hinh 4-4

Lién két dan hoi dung cho duong sit khong mdi ndi
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3. Ta vet

Kich thudc va hinh dang ta vet lam ting lyc chdng lai nhip cau ray trugt trong 16p dé ba lat.
Loai ta vet BTCT mat dung va mat béng lam cho myén duong 6n dinh hon so voi ta vet g5. S6 luong ta
vet 1a 1840 thanh/km cho dudng thang va 2000 thanh/km cho dudng cong.

4. Nén da dim

Nén d4 dim dan hdi, thoat nudce tét, co luc can 16n dam bao ta vet én dinh. Chiéu rong nén da
du rong, chiéu rong vai da ti thiéu 30cm, mai da 1:1,75 , chiéu day 16p da 25c¢m + 30cm (khong tinh
chiéu day 16p dém).

Trudce khi dat duong ray khong mdi ndi, 16p d4 phai chén chit bang may, lam cho 16p ba 1at ¢6
luc can 16n tao diéu kién tdt cho duong sat khong mdi ndi.

5. Nén dwong

Bién dang nén duong dé din dén dudng sit khong moi ndi mat 6n dinh, khi dai tu duong dé dat

duong sat khong moi noi phai xur 1y nén dudng trudce nira nam.

4.5. PAT RAY KHONG MOI NOI TREN PUONG

DANG KHAI THAC

Dit duong sat khong mbi ndi ¢6 cin cir vao ban thiét ké ki thuat thi cong. Trudc khi dit duong
khong méi ndi phai hiéu chinh phwong hudng dudng, sang sach bui ban & da dim, mat rong nén da
dam c6 chiéu rong vai da t6i thiéu 30cm, chiéu day 16p da dam > 25cm, tiéu tru ti da, mbi guc, ray
tréi, va ndi rong cu ly ray trén duong cong dung quy trinh.

4.5.1. Cong tac co ban

- Sau khi phong toa khu gian cdng nhan nhanh chong thao g& cac phu kién ray.

- Pua 2 xe goong thay ray va mot may dat dudng vao doan duong can dit ray khong mdi ndi.
Xe goong chd ray moi di trén duong cii va di sau l1a xe goong thao do ray cili va may dat duong di trén
dudng ray méi. Xe goong thay ray di chuyénvéi toc do V = 3Km/h do mét xe khac kéo va ray méi tu
dong vao vi tri ta vet, ray cii do may dit duong day vao long dudng. Sau d6 thu don va véan chuyén vé
bai.

- Ray m¢i sau khi dat vao ranh tién hanh vin chat phu kién lién két. Vi tri cubi nhip cAu ray dat
2 lap lach mdi dau mdi ndi va xiét chat bu 1ong ¢ nhiét do trung binh 1a nhiét do khoa duong (tx). Khi
khoa duong yéu cu nhip cau ray cung khoa & mot thoi diém dé tranh nhiét d6 khoa duong khac nhau

thi 2 ray lam vi¢c cling khac nhau.
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Ray mdi

My dit ditimg My dét ray mdi

-——— -

Mty gl ray i

Hinh 4-5: So d6 may thi cong dat duong sit khong mbi ndi
4.5.2. Cong tac chinh Iy dwong siat khong mdi ndi
Sau khi cho doan tau chay véi tdc d6 cham thong qua, tién hanh van chit phu kién va phong x6.
Sau khi dit ray con phai ting cuong khéa chit duong, chén dudng, nian phuong hudng, cu ly va bao
dudng mdi ndi (khe co din).
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CHUONG 5
NEN DUONG SAT

Nén duong st 1a mot cOng trinh bﬁng dét, n6 diéu chinh cao d6 mat dét thién nhién dé tao nén
mot tuyén dudng dap tng ddy du moi tiéu chuan ki thut vé binh dd, tric doc, tric ngang cua dudng
sat. Nén duong ding dé dat cac bo phan két cau tang trén, chiu lyc ciia doan tau truyén xudng.

Nén duong phai dam bao cac yéu cau sau:

- Nén duong phai vitng chéc, on dinh va bén chit

- Nén duong phai co hé thong ranh thoat nudc tét, khong dé nude & dong, anh hudng dén on
dinh cia nén dudng.

- Kinh phi xay dung nén dudng phai ré, kich thudc mit cat nén duong phai hop 1y, tao diéu kién
thudn loi cho viéc thi cong nén dudng bang co gidi.

- C6 thé dung may moéc dé bao dudng va sira chira nén duong, giit nén dudng ludn & trang thai
t6t, phit hop voi quy dinh k¥ thuat cia duong sat.

5.1. PHAN LOAI TRAC NGANG NEN PUONG

Tric ngang nén dudng 1a mat cit thang goc voi dudong tim tuyén duong, trén d6 biéu thi hinh
dang va kich thudc cac b phan ciia nén dudng. Trac ngang nén duong thudng vé theo ti 1¢ quy dinh
ctia quy pham thiét ké (thuong 14 1: 200).

Cin clr vao hinh dang c6 thé chia tric ngang nén duong thanh 6 loai:

- Nén dip (H5-1), nén dao (H5-2), nén nira dap (H5-3), nén nira dao (H5-4), nén nira dao nira
déap (H5-5), nén khong dao khong dap (H5-6).

Cin cir vao diéu kién sir dung nén duong, tric ngang nén duong chia 1am 2 loai: tric ngang dinh
hinh va tric ngang dic biét.

Trac ngang dinh hinh 14 loai tric ngang nén dudng bang dat thong thuong, xay dung trén nén
dat 6n dinh trong diéu kién dia chét, thuy van binh thudng, chiéu cao nén duong H < 12m, do dbc
ngang ctia mit dat thién nhién < 1/3. Tric ngang dinh hinh cin ¢t vao quy trinh va tiéu chuan thiét ké
ma xac dinh, khong can phai kiém toan d6 6n dinh nén duong.

Trac ngang dic biét 1a tric ngang thiét ké riéng cho nén duong trong mot truong hop dic biét
nao d6 khong duoc tuy tién sir dung. Nhiing truong hop phai thiét ké dac biét la:
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H2
it ottt

Hinh 5-1

Hinh 5-6

1- Khi nén dudng dap cao hay dao siu qua 12m

2- Nén duong dap trén sudn doc véi doc >1:3

3- Nén duong xdy dung trong ving dat truot, da trdi, ving hang dong Caster.

4- Nén duong qua ving bun lay va dat yéu

5- Nén duong bi ngap nudce hoac bi x6i

6- Nén duong xay dung bang phuong phap may méc thuy lyc hay bang phuong phap nd min hang

loat
7- Nén duong & ving c6 dong dat 16n hon hodc bang cap 7.

5.2. TRAC NGANG NEN PAP PINH HINH

Tric ngang thiét ké dinh hinh nén dap khi nén duong duoc xdy dung bang dat thong thuong,

chiéu cao nén duong H < 12m trong diéu kién dia chét thuy vin binh thudng.

Trén hinh (5-7) biéu thi trdc ngang dinh hinh nén dap, hai bén cé ranh thoat nudc.

- Giao diém gifra 2 tryc dbi xtmg tric ngang v&i doan thing di qua 2 mép dudng goi 1a tim

duong (C)
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Hinh 5-7. Tric ngang dinh hinh nén dép c6 ranh 2 bén
- Puong ndi cac diém tim goi 1a dudng tim cua tuyén duong
- Cao d6 mat dat thién nhién cua nén duong 1a cao d6 cta diém D
(giao diém cuia truc ddi ximg tric ngang va mat dat).

- Chiéu cao nén dép (H) 12 hiéu cao d¢ vai duong va cao d¢ mat dat

- Chiéu cao ta luy la hi¢u cao d¢ vai duong va cao d chan ta luy
Trac ngang nén duong gom 2 phan: Ban than nén duong va cac cong trinh cua nén duong.

5.2.1. Céu tao nén duong

Ban than nén duong 1a phan dat dao hodc dap cta nén duong. N6 1a nén tang ciia mat duong.

Chiéu rong nén duong (B) (khoang cach giira 2 mép duong) 1a phan nén duong dé dat két cAu tang trén,

dat cac cot tin hiu, bién bao

+ Hinh dang mit nén dudng ¢ 2 loai: ¢6 mui luyén va khong c6 mui luyén.

- Néu xay dung nén duong béng loai dat thoat nudce nhu cat to, cudi, da dam, da hoc thi mat nén

duong khong lam mui luyén ma 1a mat bang phang.

- Néu dép nén duong bang dat binh thudng, dé bi thdm nudc nhu dat sét, dat sét pha cat hoic

dat cat pha sét... thi mat nén duong lam mui luyén dé d& dang thoat nudc, tranh tinh trang nuéc mua

dong lam giam cuong do dat nén duong din dén cac bénh hai nhu phot bun, ti da.

- Hinh dang mui luyén c6 cac loai: hinh thang, hinh tam giac, rang cua, doc mot chiéu va doc 2

chiéu.

Déi voi duong don: mui luyén cé dang hinh thang. Puong tiéu chuan 1435mm chiéu rong mat

dinh mui luyén 1a 2,1m (hep hon chiéu dai ta vet 1a 2,5m), chiéu cao mui luyén 1a 0,15m.
Puong khd 1000m: - chiéu rong dinh mui luyén 1a 1,4m

- chiéu cao mui luyén 12 0,10m

Hinh v& 5-8 Hinh 5-9
Mui luyén duong 1435™™" Mui luyén duong doi

223



Chiéu rong mit dinh mui luyén (b) nho hon chiéu dai ta vet dé khi thi cong dat kién tric ting
trén, cac doan tau cong trinh ép ta vet lun sau xuéng mit dat khi nén duong chua c6 16p da ba lat, tao
thanh nhiing ranh ho thoat nudc, tranh cho nén dudng bi &t dong nudc.

Trén hinh (5-8) biéu thi hinh dang va kich thudc mui luyén dudng 1435mm.

- Khi xdy dung duong d6i, dap bang dit, mui luyén lam hinh tam giac, chidu cao mui luyén 1a
0,20m cho dudng tiéu chuin, day mui luyén bang chiéu rong mit nén dudng (H 5-9).

- Mit nén duong trong ga: tuy s6 duong trong ga nhiéu hay it ma 1am mit nén dudng bai ga
thanh hinh ring cua, déc mot chiéu hodc dc hai chiéu (hinh 5-10) véi d6 dbc 1a 0,01+0,02.

- Chiéu rong mit nén dudng phai du rong dé dat kién trac tang trén, phan khong bi ¢a dam phu

kin trén mat nén duong goi 1a vai dudng (hoic 1& duong).

i i i —
¢/ 1 chiéu
a/ Rang cua
_pza O —— RSN ey
b/ 2 chiéu

Hinh 5-10.Mui luyén nén duong & ga

Vai duong c6 tac dung giir cho 10p d4 dam khong roi xudng mai duong, dé nhan vién duong sat
di lai, dé dat cac dung cu duy tu duong, dit cot tin hi¢u...

Chiéu rong vai duong (1& dudng) quy dinh nhu sau:

DPuong cip I va cép II : chiéu rong vai duong nén dap 1a 0,50m
Puong cap I 1a 0,40m.

Chiéu rong nén dudng (B) theo quy pham k¥ thuat khai thac DSVN 1999 quy dinh: trén duong
thang bé rong mit nén dudng khong duge nhé hon 5m cho khé dudng 1000mm va 6,4m cho dudng
1435mm.

- Trén duong cong, nén dudng phai néi rong vé phia lung duong cong theo quy dinh ciia bang
(5-1) tuy thudc vao ban kinh cong R.

Bang 5-1. Bé rong nén duong B(m)

Kho Tinh chat B . Dat thuong
. . Cap duong 5 ——
dwong dwong Nén dao Nén dap
Puong truc
i L 1II 10,3 10,5
(doi)
1435mm
DPuongtruc
L 1II 6,2 6,4
(don)
1000mm Duong truc Buong chinh 5,0

Bang 5-1a. D6 md rong nén dudng AB(m)

.. Tinh chat A . L Mo¢ rong
TT | Kho duong . Cap duong | Ban kinh R(m)
duong W(m)
1 1435mm Puong truc I II <600 0,60
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> 600 - 1500 0,50
>1500 - 2000 0,40
>2000 - 3000 0,30
>3000 - 4000 0,20
<300 0,50
>300 - 500 0,40
I > 500 - 600 0,30
> 600 - 1000 0,20
>1000 - 4000 0,10
Puong 0,30

. L, 11, 11T <1000
chuyén dung 0,20
<500 0,25

2 1000mm

500 - 1000 0,15

- Khoang cach gitia tim 2 duong trong ga (gitta tim dudng chinh va duong don gui tau) la
4,10m (duwong 1000mm) va 1a 5,0m (di v6i dudong 1435mm va duong 10ng).

- Khoang cach giita tim 2 dwong chinh trong khu gian 1a 4,2m (d6i v6i duong 1000mm va
duong 1435mm).

- Chiéu rong mit nén duong doi ciing phai mo rong vé phia lung duong cong nhu dudng don,
giita 2 tim dudng con phai néi rong thém mot lugng bang cach dich mot duong vao phia bung.

- Cao d9 vai dudong cua duong din vio cau 16n, cau trung va & nhiing doan nén duong bi ngap
nude phai xac dinh theo myc nude lii tinh toan. Di véi dudng sat cap I, IT tinh theo luu lwong nudc li
tan suat 100 nam, duong cap III 1a 50 nim. Puong dan vao cau rat 16n, myc nudc 1ii tinh toan 1a 300
niam. Cao d¢ vai duong phai > chidu cao muc nude tinh toan + chiéu cao séong v6 + chidu cao nudce
dénh + 0,50m.

- Cao d9 vai duong & dau cau nho va cong trén dudng st cap I, I tinh theo luu lwong nudce li
tan sudt 50 nim. Cao d¢ vai duong bao gio ciing phai cao hon myc nuéc ngdm cao nhit, hoic cao hon
muc nudc tu 1au ngay (trén 20 ngdy), dong thoi phai xét dén chidu cao nudc mao dan lam giam cuong
d6 cua dat ¢ nén duong.

Nhu vy cao d6 vai dudng cho duong 1435mm va 1000mm dudng qudc gia tinh theo cong thire
sau:

+ Tai dau cau 16n va ciu trung:

Hya = Hio, + hgsng + hann + 0,5m

+ T4i dau cau nho va cong:

Hyq = Hay, + hong + hagan + 0,5m

+ Tai dau cau 16n c6 thuyén qua lai:

Hyde = Hio + hue + hiea + hien

Trong do: haq : chiéu cao tinh khong thong thuyén

hyeq : chiéu cao két cAu dAm
hys : chiéu cao tir day ray dén vai duong

- Do dbc ta luy nén dudng tuy thudc vao chidu cao nén dudng va loai dat dap (bang 5-2)
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Bang 5-2. Ta luy nén dip

Chiéu cao 16n nhit ciia . s e
. A e Doc ta luy nén dap
Loai ta luy nén dap
dat da |Chiéu cao| Chiéu cao| Chiducao | Taluy | Taluy Ta luy
toan b | phan trén | phin dwéi | toan by |phin trén| phan duéi

ba kho 6 - - 1:1,3 - -
phong hoa 12 - - 1:1,5 - -

Cat nho 8 6 2 - 1:1,5 1:1,75
Cac logi dat| 12 6 6 - 1:1,5 1:1,75

+ Xir Iy nén dip

- C6 thé truc tiép dép nén duong trén mat dat néu 1a dat rdn chic, d6 déc mat dat < 1/10 va
chiéu cao nén dat > 0,50m.

- Khi d6 ddc mat dat 1/10 < i < 1/5, chiéu cao nén dép < 0,5m thi phai rﬁy co hoac cay x6i mat
dat 1én rdi méi dap.

- Khi @6 déc miat dat twong dbi 1on (1/5 <i < 1/3) thi phai rdy co, danh cip, mdi bac rong tir 1-
3m, mit cac bac co do doc 1- 2% sau d6 moi dugce dip nén duong.
4.2.2. Cic cong trinh ciia nén duwong
+ Thém bao ho: & phia ngoai chan ta luy phai c6 thém bao ho rong 1- 2m dé ngin nudc trong ranh doc
khong ngdm vao nén duong. Mat thém dudng phai ddc ra phia ngoai véi do doc 0,02 + 0,04.

+ Rénh doc hay hé du: dung dé thoat nudc mat

-Rénh doc: + Khi mat dat c6 do doc ngang lon thi chi can dao ranh & mot bén, phia cao.

+ Khi mat dat bang phang va chiéu cao nén dudng dap dudi 2,0m thi phai dao ranh
& ca 2 bén nén dip. Mit cit ngang ranh 1am hinh thang, kich thudc ranh va do déc doc day ranh phai
can cr vao luu lugng va tée d6 dong chay dé quyét dinh. Néi chung chiéu rong day ranh >0,40m, chiéu
sau >0,60m, déc mai ranh 1a 1:1. P doc doc day ranh thuong tir 3 - 5™, nho nhat 1a 2™ va 16n nhat 1a
8™, (Khi d6 dc doc day ranh > 6™ phai gia ¢d ranh).

- HS du: Khi dao hd déu ldy dat dap nén duong thi kich thudc hd déu xac dinh tuy thude vao
khéi lugng dat can thiét dé dap va phuwong phap thi cong. H6 dau c6 thé b tri vé mot phia (bén cao néu
mat dat co do ddc ngang) hodc dit ¢ 2 bén nén duong (néu do dbc ngang cua mat dat < 1/ 10). Hé dau
phai dao thong voi cau, cong dé thoat nude, vach hd dau phia nén dudng cd do doc 1:1,5 con phia
ngoai 1a 1:1. Dbc ngang day hd dau thudong dung 0,02 + 0,04 ddc tir phia chan ta luy ra phia ngoai néu
day hb dau rong 10m hodc ddy hudng vao giita hé dau néu ddy hd dau rong qua 10m.

Do dbc doc day hd déu thuong 1dy > 0,003 dé tranh dong bun, khoang cach tir chan ta luy nén
dap dén mép hd dau 1a 2 = 3m.

Trong pham vi ga khong dugc dit hé dau. Néu nén dip bang dat chuyén tir noi khac t6i thi phai

dung rianh doc dé thoat nudc.
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5.3. TRAC NGANG DINH HINH NEN PAO

) Con trach
G6i han dat thira

chiém dat

Con trach
ngan nudc

Ranh dinh

Con trach
dat thira

2-4%

G6i han
chiém dat

Hinh 5-11

Tric ngang dia hinh nén dio c6 déng dat thira

Hinh dang va kich thuéc mui luyén chidu rong mat nén dao trén duong thang va trén duong
cong nhu ctia nén dép.

Doc hai bén nén dio bd tri 2 rinh bién dé thoat nudc chay tir mit nén dudng va taluy xudng.
Kich thudc ranh bién quy dinh nhu trén hinh (5-11). Néu ranh bién sau qua 0,80m thi taluy rinh phai
thiét ké > 1:1.5. Mai ddc taluy nén dao quy dinh theo bang sau:

Béng 5-3
Loai dat nén dao Doc taluy
- Dat sét, 4 sét, 4 cat, cat déng nhat 1:1,5
- P4 dam dya theo chiéu sau nén dao va tang da 1:0,5 + 1:1
- D4 it phong hoa va xép 16p hudng vé nén duong 1:0,2
- ba phon,g hoa tiy theo cach xép 16p, chiéu sau nén dao 102+ 115
va tinh chat da

Con trach ngian nude bd tri & bén cao nhu hinh (5-11) ngin nudc khong cho chay xudng nén
duong, chiéu cao ciia con trach ngian nudc khong qua 0,60m. Ranh con bon b tri & chan con trach
ngan nudc co chiéu siu < 0,3m va c6 do doc doc 1a 0,05. Néu mat dat co do dbe ngang > 1:5 thi khong
b6 tri con trach ngdn nudc va ranh con bon.

Khoang céch tir chan taluy dén déng dat thira phai > 5m ddi véi loai dat kho cimg hodc > H+5™
dbi voi dat x6p; trong d6 H 1a chiéu sau nén dao.

Khi khoang cach H+ 5™ > 10m, nén dbc ngang > 1:5 thi khong b tri dong dt thira ¢ trén ddc
dé tranh dbng dat thira bi truot.

DPéng dét thira ¢ phia trén dc phai d6 thanh dai lién tuc, con & phia dudi doc
thi cir cach 50-100m phai ¢&é mot khoang tréng dé thoat nuwdc. Mit con trach ngin nudc va mit cta
dbng dét thira phai c6 do doc 0,02-0,04 ra phia ngoai dé thoat nudc. Ranh dinh phai dao & phia ngoai
dbng dét thira; kich thudc cta ranh dinh xac dinh cin ctr vao luu luong tinh toan. Khoang cach tir mép

rénh dinh dén gidi han chiém dat > 2m.
5.4. PAT DUNG DPE DAP NEN DPUONG

5.4.1. it dung dé dip nén duong
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Nhirng loai dat da thuong dung dép nén duong la:

- Pa: trir cac loai d4 d& phong hoa, con lai déu 1a vat liéu dap nén duong tot, ching c6 cudng do
chiu lue tot, khong bi nude thdm w6t nén rat 6n dinh.

- Sa thach do phong héa: ¢ thé dung dap nén dudng cao hon 12m, phai dam nén nat thanh hat,
mdi 16p day khoang 0,30-0,50m dé tranh hién twong lin khong déu.

- D4 granit phong hoa: c6 thé dung dip duong, taluy nén dudng tuy theo hat dat 16n nho ma
thiét ké. Pa phong hod thanh cat thi kiém toan theo hat cat tir 2-0,05mm. Néu phong hoa thanh dat thi
kiém toan theo hat dat nhd hon 0,05mm.

- P4 bun 1an cat: ¢6 thé ding dap duong, nhung khong tét, phai rai thanh 16p mong, 1am rinh
doc thoat nudc. Khi dap phai chu ¥ téi do lan, nht 1a nén dap cao phai dap thém chiéu cao phong lin
va mo rong thém mat nén duong. Phai dung loai lu ning dé dam nén.

- Séi cat: c6 cuong do chiu luc kha lon, thoat nudce tdt, do d6 thich hop dé dép nén duong &
nhiing ving c¢é diéu kién thuy van kém 6n dinh, nhat 1a nén duong bi ngdm nudc. Khi ding soi cat dap
nén dudng, cin chi ¥ gia ¢ taluy vi chiung d& bi x6i 16.

- Sa thach: dung dé dap nén dudng ngam nude tét, nhung nén chon loai sa thach cé cuong do
chiu nén Iuc khé va khi uét gan bang nhau hodc chi dugc chénh léch trong khoang 10%. Can gia cb
taluy dé chong x6i 16.

- Cat nho: ciing co thé dung dé dip nén duong, nhung phai cé du cac chi tiéu co 1y cia cat vy, @,
d6 4m o cia cat, khi dap cac 16p cat phia dudi phai dm chit, 16p bao vé taluy c6 thé ding sét hay da
(day 0,1-0,15m), khi dung dat sét bao vé taluy thi phai dé cac 16 hong thoat nudc.

- Dt cat pha sét c6 dac diém khi kho khong bi rdi rac, khi wét van cé kha ning chiu luc nén cé
thé dung dé dap nén duong rat tét.

- Dét cat pha sét hat nhd: Ti 1¢ hat nho hon 0,2mm chiém khoang 50% do d6
khi bi wét thi cudng do chiu luc rat kém, do d6 khong nén dung loai nay dé dép nén duong.

- Dét bot: 1a loai dat co duong kinh hat tr 0,05-0,2mm, do d6 cuong dd chiu luc rat kém, taluy
dé bi sat 1, co thé ding dé dap nén dudng nhung phan trén phai thay bang loai dat tt dé chiu luc, khi
nén dao qua nén dat bot thi phai thay dat & mat nén dao véi chiéu day thay dat khoang 0,7m.

- Dét sét pha ca: ding dé dap nén dudng rat tot, n6 c6 do dinh cao, taluy 6n dinh. Tuy nhién, vi
n6 c6 hé s6 thim nho nén khi bi ngap nudc thi ap luc thuy dong s& 16n.

- Pit sét: chi nén ding ¢ noi kho rao hodc c6 nudc khong thuong xuyén, néu bi ngap nude lau
dé bi nhdo nén mat kha nang chiu lyec.

- Dét sét d6 ky thtr 3: ¢6 thé dung ddp dudng, nhung phai dung lu loai ning 25 tin dé dam lén.

Céc loai dat sau day néu khong qua xtr 1y thi khong duge dung dé dap nén duong: Pat sét md,
da m&, bun lﬁy, dét c6 thach cao hodc mubi hoa tan trong nudce. Noi chung, phé"m 16m céc loai dat déu c6
thé dung dé dép nén dudng, nhung can chon bién phap thich hop dé dam bao cudng do chiu lyc, trong
khi thi cong can chu ¥ tdi cac nguyén tic dam bao cho cac 16p dét cua nén duong thoat nudc va chiu
luc tét.

5.4.2. PAm nén nén dwong
Sau khi ddp xong nén duong yéu cau dit trong nén dudng chi duoc phat sinh bién dang dan hoi,

vi vy trong qua trinh thi céng nguoi ta phai tién hanh dim nén.
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Duéi tac dung cua ap luc nén, cac hat dat sip xép xit lai gan nhau hon, thé tich khong khi va
nudc trong 16 réng giam di, dét s& dat t6i do chat nhat dinh, nhu vay sau khi thi cong xong nén duong
c6 thé tranh thu dat ray, nén duong khong tiép tuc lun kéo dai, giam do tham thdu va chiu cao cot
nude mao dan, bai trir lun khong déu va ting cudong kha nang chiu lyc cua dat.

Yéu ciu dam nén nén dudng dat téi do chit yéu cau khong nhimg chi ddi v6i nén dip, ma dbi
v6i nén dao trong dat xp ciing phai dam nén.

Trong qua trinh dam nén dat dat t6i do chat yéu cau, khi cong cu dam nén c6 dinh, phai dam
bao chiéu day mdi 16p dat khi ddm nén va s6 1an dam nén theo diing quy dinh, ngoai ra, dé hiéu qua
dam nén duogc tot, nguoi ta phai khéng ché d6 4m cua dat khi dAm nén 16n hon do am tt nhat W, 1a
1,5+2,0%, néu dat qua udt thi phai phoi kho trudc, néu dat qua kho phai tudi nude cho di d6 am méi
dam.

Nguoi ta thuong dung dung trong kho v, biéu thi do chat cia dat. Trong do:

9
1 V r 2 2 r r
Trong qué trinh dam nén, trong luong hat Qy, cua dat khong doi, chi c6 the tich V cua khoi dat

Yk =

giam di do thé tich rong giam, vi vay véi mot loai dat, khi cang duoc dam chit thi V cang giam va dung
trong vy cang ting. Khi xay dung nén dudng, nguoi ta thuong diung phuong phap dim nén tiéu chuan
dé x4c dinh d6 chit 10n nhat yymay ciia dét, thuc chit cta van dé 1a: 14y dat dung dé dap nén duong co do
am khac nhau cho vao gia trong cbi Proctor. Cdi Proctor 1a mot hop bang kim loai ¢6 dung tich 1000
cm’ , dung chiy ning 2,5 kg cho gid dit bang cach nang chily 1én cao 30cm va dé roi ty do, H (5-13).
g véi s6 1an ddm nén quy dinh: dat cat: 60 lan, cat pha sét: 90 1an, dat sét: 120 1an ta s& duoc dung
trong vy trong ng voi do am o cta mau dat. Khi cho d6 am ciia mau dat thay doi ta sé vé duoc duong
quan hé yx va ® va tim dugc do chat tdt nhat Ykmax cua loai dat do (hay do chat tiéu chuén). b6 4m
twong g vo1 Ykmax 01 12 0 am t6t nhat W, (Hinh 5-12)

chf

30cm

’YkT/m} L N _
Chity nang
NV} 2.5ke

77—\#\ Z TW

} Tymax 1000°™ | 120m
L [ i
Wo $10cm
Hinh 5-12 Hinh 5-13. Cdi Proctor

Khi xdy dyng nén dudng, thuc t& khong yéu cau cac 16p dat & do cao khac nhau trong nén
duong c¢6 cung mdt d¢ chdt nhu nhau.
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Do sy phan bd tng suat khong déu theo chiéu cao cta nén dudng nén yéu ciu vé do chat cia
céc 10p dét theo chiéu cao nén duong ciing khac nhau. Ngudi ta ding hé sb dam nén K dé danh gia do
chit ctia nén duong.

K _ 7/ Ig} /c
o 7/ k max
Trong do: K : hé s0 dam nén
v’ : dung trong kho yéu cu cua dit dép.
Yk max : Dung trong kho 16n nhat cta dat dap xac dinh bang thi nghiém dam nén tiéu
chuan.
Hé s6 dAm nén duoc quy dinh nhu sau:

Tur mat nén duong xuéng <1,20m K=0,90

Tu 1,2m dén do sau 10m phai dam bao K = 0,85

Khi >10m va phan bi ngdm nudc (trén myc nude 1,2m) yéu cau K=0,90.

Ham luong nude tdt nhat W,, do chat tot nhat Yk max (T/m3 ) va d¢ chat yéu clu cua dit c6 thé tham

khao trong bang 5-4.

Bang 5-4
ok Do chit yéu ciu Ham lwong nuée | D9 chit tot nhat
Loai dat vie 3 ‘ ‘ o 3
v (T/m’) tot nhat W, (%) Yxmax( T/m”)

Cat nho 1,60 1,60+1,9 5
bat cat 1,70+1,75 8+12
Cat pha sét 1,65+1,75 9+15 1,65+1,95
Sét pha cat nhiéu 1,60+1,65 13+19 1,60=1,75
Sét pha cat it 1,55+1,65 16+20 1,60+1,75
Dat sét 1,45+1,55 20+25 1,33+1,75
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BANG CHUYEN POI PON VI PO LUONG

A R . Pon vi Twong quan
Teén goi cac dai : e
lron don vi v6i hé
- A . L 1ea
ong Tén goi Ky hiéu SI (hé M)
N . Centimét cm 10”m
Chiéu dai e %
Micromeét pum 107m
L Kilogam luc KG 9,80665N
uc ,
' Tan luc T 9,80665KN
Tai trong phan b Kilogam luc trén mét KG/m 9,80665N/m
tuyén tinh Tan luc trén mét T/m 9,80665KN/m
. .+ | Kilogam lyc trén mét vudng KG/m® 9,80665Pa
Téi trong phan bo be . .
o, B Kilogam lyuc trén centimet 2
mat va cic ung suat ) KG/ecm 0,098 Mpa
, £ vuong
(stic chong) , .
Tan lyc trén mét vudng T/m 9806,65Pa
R . Kilogam lyc trén centimet 5
Mébdun dan hoi . KG/cm 0,098Mpa
vudng
Trong luong riéng Gam luc trén centimet khoi G/em’ 9,80665KN/m
3
Tén lyc trén mét khdi T/m® | 9,80665KN/m
3
Heé sb bién doi thé Centimet vuong trén ) )
] cm/KG 0,1cm*/N
tich kilégam luc

Ghi chu: Trong tinh toan k¥ thudt c6 truong hgp cho phép quy tron 9,80665 thanh 9,81. Khi
tinh toan khong yéu cau chinh xac qua cao thi quy tron 1a 10.
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TAI LIEU THAM KHAO

1. Lé Puc Tran - Gido trinh khao sat va thiét ké Puodng sit - Truong Pai hoc GTVT - 1977.

2. Lé Xuan Quang, Lé Puc Tran, Pham Vian Vang, Pham Vin Ky - Gido trinh khao sat va thiét ké
Puong sit - Truong Pai hoc GTVT - 1990.

3. Lé Van Cir, Lé Xuan Quang, Nguyén Thanh Tung, Nguyén Trong Luat - Gido trinh cong trinh
Puong sit - Truong Pai hoc GTVT - 1975.

4. Nguyén Thanh Tung, Bui Thi Tri, Lé Van Cir - Gido trinh két cAu tang trén Puong sat - Truong Pai
hoc GTVT - 1996.

5. Quy pham thiét ké k§y thuat Puong sit kho 1000™ - Bo giao thong van tai - 1976.

6. Quy pham thiét ké k¥ thuat Puong sat khd 1435™ - Bo giao thong van tai - 1985.

7. Quy trinh tinh stic kéo dau may cac doan tau Puong sit - Bo giao thong van tai - 1984.

8. Quy pham k¥ thuat khai thac Puong sat Viét Nam - Bo giao thong vén tai - 1999.

9. S6 tay thiét ké Puong sit, tapl, 2 - Vién thiét ké giao thong vén tai - 1972,

10. I.V. Turbui va cac tac gia - Khao sat va thiét ké Puong sit - Matxcova 1989 (Ban tiéng Nga).

11. L. Kautor va cac tac gia - Co s& khao sat va thiét ké Puong sit - Matxcova 1999 (Ban tiéng Nga).

12. B.A. Kapulenko va cac tac gia - Khao sat va thiét ké vi tri dat cau, him trén Pudng sit - Matxcova
1999 (Ban tiéng Nga).

13. B.A. Voukov va céc tac gia - Diéu tra kinh té va co s¢ thiét ké Pudng sit - Matxcova 1990 (Ban
tiéng Nga).

14. T.G. Iakobleva va cic tac gia - Pudng dudng sit - Matxcova 1999 (Ban tiéng Nga).

15. Pich Tu Dung va cic tac gia - Thiét ké tuyén Pudng sit - Nha xuat ban Truong Dai hoc giao thong
Tay Nam - 2001 ( Ban tiéng Trung).

Cau héi on tap:

Chuong 4 . Khai niém PS khéng mdi ndi

1. Uu nhuogc diém ctia BS c¢6 mbi ndi va DS khong mdi ndi. Yéu cu vé binh d6 va tric
doc ctia BS khong mdi ndi. V& so dd ndi luc phan biét dudng ray thudng, ray dai va
ray khong mdi nbi.

2. Thanh 1ap cong thirc tinh Gmg suét nhiét 81 , luc nhiét d6 Py trong ray khong mdi nbi.
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Phan I. Thiét ké tuyén PS

Chuwong 1 . Tinh sirc kéo diu may

1. Muc dich va mé hinh tinh sirc kéo dau may. Cac ngoai luc tic dung 1én doan tau, quy
tac dau. Phan biét luc toan phén va luc don vi.

2. Cong thuc téng quat tinh luc can don vi co ban cia dau may, toa xe, doan toa xe, cla
doan tau. Cac loai luc can phy, cong thirc tinh. Cac bién phap lam gidm luc can.

3. Su hinh thanh lyc him,lyc kéo.Phan tich han ché lyc ham,luc kéo theo diéu ki¢n
bam.Tinh lyc ham.

4. Phuong trinh chuyén dong doan tau. Tinh khéi lugng doan tau Q.Kiém tra Q theo diéu
kién han ché.

Chuong 2. Binh dd, trac doc PS

5. Cac yeu to duong cong, uu nhugc diém cta duong cong ban kinh nho.
Yéu cau vé doan thang gilta cac doan cong. Xac dinh goc quay nho nhit.

6. Cac dbc gidi han (ddc han ché, cin bang, gia cudng, quan tinh): diéu kién st dung,
dinh nghia va cong thirc tinh. D¢ quan tinh khac cac doc gidi han khac ¢ diém nao.

7. Cac dbc thiét ké (dbc van doanh). Cac cach nbi 2 yéu tb trac doc.

8. Muyc dich, phan loai, n6i dung va nguyén tic phan bd diém phan gidi.
Yéu cau vé binh do va tric doc tai diém phan giéi. Xac dinh chiéu dai ga.

9. Cach bd tri diém d6i ddc theo binh db va cong trinh nhén tao.
Céach thiét ké binh dd va tric doc khi gap BS cii, duong 6 to, cAu, ham.

10. Cach thiét ké tric doc dam bao tau chay an toan (khong bi dirt moc tai diém doi dbc).
Cach thiét ké tric doc dam bao tau chay lién tuc khi qua dudng cong, qua ham,trudc

khi vao ga,

Chuwong 3. Vach tuyén

11. Néu nhiém vu vach tuyén va cac phuong an vé hudng tuyén.

12. Phéan loai cach vach tuyén, vach tuyén tu do, vach tuyén kho khan.

13. Dic diém vach tuyén theo nhing diéu kién dia thé va dia chit khac nhau, vach tuyén
qua song.

Phan II. Két cAu tang trén PS

Chwong 1. CAu tao kién tric ting trén

14. Ray: V& hinh, c6ng dung, yéu cau, hinh dang, kich thudc.

15. Phu tung ndi ray voi ray, gilr ray voi ta vet: V€ hinh, cAu tao, wu nhuoc diém mdi
loai.

16. Ta vet: V€ hinh, cong dung, yéu cau, vu nhuge diém mdi loai.

17. Lop da ba lat : V€ hinh, cong dung, yéu cau, vat liéu, mat cit ngang.

Chuwong 2. Thiét ké dwong ray

18. Banh xe, d6i banh xe: V& hinh, ciu tao, kich thudc.

19. Puodng ray trén duong thang: Cu ly,d6 nghiéng dé ray, mat ngang dinh 2 ray.Vé hinh.

20. Buong ray trén duong cong: Dac diém, cac dang ndi tiép clia dau may, toa xe co 2
truc, 3 truc, 4 truc trong cu li ¢ dinh. Tinh cu ly tdi wu, cu ly nho nhét (v€ hinh).

21. Muc dich, tinh siéu cao: Pam bdo 2 ray mon déu nhau, hanh khach d& mét moi, 6n
dinh ngang. Cach thyc hién si€u cao theo mat cit ngang duong.

22. Budng cong chuyén tiép: Muc dich, phén tich 5 tinh chit, phuong trinh, chiéu dai.

23. bat ray ngan trén duodng cong: Muc dich, tinh d§ rat ngan ctua ray bung so voi ray
lung.



Chuong 3. Céu tao ghi don

24. Ve bd ghi don pho thong r€ phai cho tau vao duong thang ( ghi chu chi tlet)

25. V& bd ghi don phd thong 1& phai cho tau vao dudng r&. Cau tao bd phan dau, ndi giira,
tam ghi.

Chuong 4 . Khai ni¢ém DS khéng mdi ndi

26. Uu nhuogc diém cua DS c6 moi ndi va BS khong mdi ndi. Yéu cau vé binh db va tric
doc ctia BS khong mbi ndi. V& so dd ndi lyc phan biét dudng ray thuong, ray dai va
ray khong mdi ndi.

27. Thanh lap cong thirc tinh ing suat nhiét 87, luc nhiét d6 Pt trong ray khong mdi nbi.



Pham vi str dung
Gio trinh "Céng trinh dudng sit" tap 1 "Tuyén dudng sit, két ciu tang trén dudong
sat va nén dudng sat" nham phuc vu sinh vién cac nganh dudng 6t6, cau ham, kinh té xay

dung, khai thac van tai sit va cac nganh khac lién quan dén giao thong van tai.
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