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LOI CAM ON !

Nim nim trén giang duong dai hoc, em cam thdy rat hanh phic vi duge hoc
tdp & ngdi trudong than yéu DPai hoc Giao Thong Van Tai .Em khong thé nao quén
su chi bao tan tinh khoi ddy tinh yéu nghé, hoc tap, cbng hién, tinh cAm yéu thuong,
quan tam cua Quy Théy C6 ctia Trudng néi chung va dic biét 1a Khoa cong trinh
giao thong ndi riéng. Em xin gui 10 tri an chan thanh va sau séc nhit dén toan thé
Quy Thay C6.. D6 chinh 1a ngudn dong vién tinh than rét 16n dé em theo dudi va
hoan thanh ludn vin nay.

Dic biét em vo clng tri &n sy huong din tan tinh va theo ddi st sao day tinh than
trach nhiém va long thuong meén cia Tién si Nguyén Thi Thu Tra trong sudt qua
trinh em thuc hién [udn vin nay.

Cubi cing em mudn gri 16i cam on dén toan bd quy thdy co ctia khoa Cong trinh
giao thong Pai hoc Giao Thong Van Tai TP HCM nhiing ngudi ¢6 vai tro rat 1on
trong sudt qua trinh em theo hoc tai truong.

EM xin chan thanh cam on !

TP.HCM, ngay 25 thdang 12 ndm 2020
Sinh vién

TRAN QUANG THAI
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THONG SO TAI TRONG TRUC XE THIET KE

Khodng
St B S~ﬁ' bénh ciia cach
STT Loai xe truc mbi cum banh | giita cdc Ghi cha
sau (k) G truc sau truc sau
(m)
1 | Xe con Truc truéc 4.30
Tryc sau 1 8.68
2 | Téinhe | Tryc trudc 18.50
Truc sau 1 39.80 | Cum banh dbi
3 | Taiviia | Truc trudc 25.00
Tryc sau 1 55.70 | Cum bénh ddi
4 | Tindng | Tryc trudc 43.25
Tryc sau 1 100.00 | Cum béanh dbi
5 | Tainhe | Tryc trudc 19.50
: Truc sau 2 40.40 | Cum bénh dbi 3m
6 | Taiviia | Truc trudc 26.00
Tryuc sau 2 60.20 | Cum banh ddi 3m
7 | Téindng | Tryc truc 47.65
Truc sau 2 100.00 | Cum banh dbi 3m
8 | Kéo modc | Truc trude 26.90 Loai xe WB19
Truc sau 2 75.50 | Cum bénh dbi 1.5m
Tryc sau 2 73.10 | Cum hanh doi 1.5m
9 | Buyt nhd | Tryc truc 24.12
, Truc sau 1 40.10 | Cum banh doi
10 | Buyt I6n | Truc trudc 40.10
Truc sau 1 82.10 | Cum banh doi
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PHAN I : THIET KE CO SO
CHUONG 1: GIOI THIEU TINH HINH CHUNG CUA TUYEN

1.1 Gidi thiéu chung dw an

Trong nén kinh té qudc dan, van tai 12 nganh kinh té dit biét va quan trong. N6
¢6 muc dich van chuyén hang hoa tir néi nay dén noi khac. Dit nudc ta trong nhitng
ndm gin ddy phat trién rAt manh m&, nhu ciu vén chuyén hang héa va hanh khach
ngdy mdt tang cao.Trong khi d6 mang ludi giao thong nhin chung con han ché.Phin
l16n chung ta st dyng nhiing tuyén dudng cii. Nén viéc ning cAp, cai tao va mé& rong
cac tuyén dudng cé sin va ¢6 xay dung méi cic tuyén dudng 6 td ngay cang trd nén
bét thiét dé dam bao tién dé cho su phat trién kinh t&, vin hoa, gido duc va quéc

phong, ddy nhanh qué trinh cong nghiép hoa hi¢n dai hoa dat nude.

Tuyén dudng thiét ké tir Q-X thudc dia ban tinh Pdng Thép. Day 1a tuyén dudmg
lam méi ¢6 ¥ nghia rat quan trong trong viéc phat trién kinh té dia phuong néi riéng va

ca nudce noi chung

Tuyén duong ndi céc trung tdm kinh té, chinh tri vin hoéa cua tinh nham ting
budc phat trién kinh t& viin hoa toan tinh. Tuyén dudng ngoai cong viée chinh yéu la
van chuyén hang hoéa phuc vu di lai cia ngudi ddn ma con nang cao trinh do dan tri
cua nguoi dan khu vyc 1dn cdn.Ngoai ra, tuyén dudng con gop phan vao mang ludi
duwong bd chung cua tinh va qube gia. Vi viy n6 that sy can thiét va phi hop voi chinh

sach phat trién.

1.2 Tinh hinh kinh té din sinh ving dy 4n

Noi day 1a dia hinh twong déi bing phing, dén cu thua thét va phan bd khong
ddu. Gn day , nhan dan céc tinh khéc t6i ddy khai hoang, 1dp nghiép. Nghé nghiép
chinh ctia ho 1a trong lta va chiin nudi. Viéc hoan thanh tuyén dudng nay s& gitp cho
viée van chuyén hang héa dé dang hon, gitp cho doi sbng va kinh té ving vay duge

cau thién dang ke.

Cic hoat dong dich vu du lich & cac khu du lich, diém du lich tiép tuc dugc céi
tao co sO vt chét k¥ thudt va ning cao chit lugng dich vu dé thu hat du khach tham
quan, vui choi giai tri. Bén canh do, viéc du tu khai thac tour du lich méi trén dia ban

cling dugc cac doanh nghiép quan tim dau tu.

SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021 Trang: 1




THIET K CO SO GVHD: TS. NGUYEN THI THU TRA

Linh vyc giao théng van tai: Cong tac duy tu, bdo dudng ciu, dudng bd, dudng
thily dam bao thuc hién ding ké hoach, dap Gng giao théng duge théng sudt va an

toan.

1.3 Diic diém dia hinh, dia chit, khi hiu, thoi tiét, thiy viin

1.3.1 Piic diém dia hinh

luyen tr Q-X chay theo huéng Béc - Nam. Diém bt diu c¢6 cao do 11 30.00
m va diém két thic ¢ cao do 83.00m. Khoang céach theo dudng chim bay cia
tuyén 13 5847m

Dia hinh & day tuong doi nhip nho, ving tuyén di qua va khu vue 1an cdn la
vimg ddi, tuyén di ¢6 cao df tuong dbi cao, di ven suon doi gin sudi, do déc
trung binh ciia long subi khéng lon lim, khu vye xung quanh it ao hé hay noi
dong nude. Néi chung khi thiét ké tuyén phai dit nhiéu dudng cong, thinh
thoang ¢6 nhitng doan ¢6 do déc lom.

Dia mao cha yeu 14 c6 va cac bui cly bao boc, ¢6 nhiing chd tuyén di qua
rimg, vuedn cy, sudi, ao hd.

1.3.2 Piéu kién dia chit
Dia chéit ving tuyén di qua khé t&t: dit ddi nui, c6 cAu tao khéng phtrc tap . Nén
tuyén tuyén thiét ké khong cin xit Iy dat nén. Noi chung dia chét ving nay rt thuan

loi cho viée lam dudng.

G ving nay hiu nhu khéng c¢6 hién tugng da lan, hién tugng sat 16, hang dong

nén rat thuan loi.

Qua khao sat thyc té ta ¢ thé 1Ay dét tir nén dao gin d6 hojc dit tir thiing diu
ngay bén canh dudng dé xay dung nén dét dap rét tét.

1.3.3 Diic diém khi hiu, thiiy vin

Khu vue tuyén Q-X nim sau trong ndi dia, di qua viing ddi nim trong khu vue c6
khi hiu nhi¢t d6i gié muoa, khi hdu & diy phan biét thanh 2 mua 3 rét , mia mua tir
thanh 5 dén thang 10 nhiét do trung binh 26°C, mua ning tir thang 11 dén thang 4
nhiét do trung binh 30°C.

Viing nay chiu anh hudng cia gio mua kho.

Do ¢6 2 miia ning mua cho nén khi hiu & ddy c6 nhung dic diém sau: Vao mua
mua sb ngdy mua thuong xuyén, lvong mua ngay trung binh tang nhiét d6 giam va do
4m tang. Do d6 khi thi cdng cdn lwu ¥ dén thoi gian cdc mia vi né anh hudng dén tién
do thi cong.
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]

1.4 Muc tiéu ciia tuyén trong khu vue
Nang cao doi séng vat chét, doi séng vin hoa, tinh thin cho nguoi dan khu vyce

lan c4n tuyén,
Phuc vu cho nhu cdu di lai, vin chuyén hang hoa, thic day kinh t& phat trién.
[.am co s& cho viée bd tri dan cu, gitk dit, gitt rirng.
Tao didu kién khai thac du lich, phat trién kinh té dich vy, kinh té trang trai.

Phuc vu cho cdng tac tudn tra, an ninh qudc phong duge kip thoi, lién tuc.
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CHUONG 2: XAC PINH CAP HANG VA CAC YEU TO K¥ THUAT CUA
TUYEN

2.1 X4e dinh cip hanh k§ thuit cia tuyén

2.1.1 Luu lwrong xe thiét ké

Luu luvgng xe ndm hién tai N=805

Ty 1€ tang trudng xe p=7%
7 14
Luu lugng xe nam tuong lai: N =805x (1 +ﬁ)—6j =2075.72(xe/ ngd)

Dia hinh viing: Pdng bang va dbi

Thanh £ roe $6 xe con qui
A So6 lwgng xe A A . Re n
STT Loai xe phin xe Gnim | Desoqui | doi6nim
: chay twong lai doi a; twong lai
Y% (xcqd/ngd)
1 Xe may 5.5 114.16 0.3 34.25
2 Xe con 12.39 257.18 I ' 257.18
3 Xe tai 2 truc nhe 13 269.84 2 539.69
4 Xe tai 2 truc trung 7 145.30 2 290.60
5 Xe tai 2 truc niing 53 110.13 2 220.03
6 Xe tai 3 tryc nhe 6.36 132.02 2.5 330.04
7 | Xetai 3 truc trung 15.83 328.59 2.5 821.67
8 Xe tal 3 tryc ning 9.18 190.55 2.5 476.38
9 Xe kéo moc 9.12 189.31 4 757.22
10 | Xe buyt lon 3.77 78.25 2.5 195.64
11 | Xe buyt nho 12.55 260.50 2 521.01
Téng: 4443.49

Luu lugng xe con quy dbi & nim thir 15: N5 = 4443 .49 (xcqd/ng.dém)
Luu luong xe thiét ké gidr cao diém trong nam tuong lai (Nyeq)

N, =(0.1+0.2)N, =444.35+533.23 (xcqd/ng.dém)

2.1.2 Cp thidt k8 cia thréng

Tra bang 3, TCVN 4054-05: tuyén dugc xdy dung trén dia hinh dong bing va ddi
va ¢6 luu lugng xe thiét k& : 3000 < Nys = 4442.49 (xcqd/ng.dém) Nén ta chon :
dudng cip II1.

Tée d thiét ké (Vy): Dua theo Bang 4 TCVN 4054-05, dbi véi dudng cip thiét
ké 12 cép I11, dia hinh dbng bing va ddi = > Tbc do thiét ké Vy, = 80 (km/h).
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Xéc dinh loai xe thiét ké&: Theo TCVN 4054-05 thi xe thiét ké 14 loai xe phd bién
trong dong xe dé tinh toan cic yéu t6 ctia duong. Viéc lua chon loai xe thiét k& 1a do
ngudi c6 thim quyén dau tu quyét dinh. O day ta chon loai xe phd bién trong dong xe

1a xe tai 3 truc 1am xe thiét ké.
2.2 Xic dinh cdc yéu t6 ky thuit ciia tuyén
2.2.1 Cac yéu 16 mt cit ngang dwong

2.2.1.1 S6 lan xe trén mdt cdt ngang dwong

Theo TCVN 4054-2005 sb 1an xe trén mat cét ngang dugc tinh:
N

ged

M T 7N
X Ny

Trong do:

o 1y :sb lan xe yéu clu, duge 1y tron dén s6 nguyén.

o Ny : luu lugng xe thiét ké gidr cao diém.

e Ny ndng luc théng hanh thuc té ctia 1 lan xe. Khi khong c6 nghién ciru,
tinh toan c6 thé 14y theo quy trinh nhu sau: khi khong c6 dai phan cach
bén dé phan cach 6t6 v6i xe thd so Ny, = 1000 (xcqd/h/lan)

o 7:hé sb str dung ning luc thong hanh (Vtt = 80km/h, dia hinh déng bing
va ddi) = Z=0.55

N, 33.
n, =—2=2 = e T (Ian)
*ZxN, 0.55x1000

Theo bang 6 — TCVN 4054-2005 thi ta chon s6 lan xe 14 2 lan.

2.2.1.2 Chiéu réng lan xe
Kich thudc xe cang 16n thi bé rong ctia 1 lan xe cang 16n, xe ¢6 kich thude l6n
thi van tbc nhé va nguogc lai. Vi vay khi tinh bé rong cua 1 lan xe ta phai tinh cho

truong hop xe con va xe tai chiém wu the.
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0==00, 1,

Bi _ B2

¥
!
L

So dd xdc dinh bé rong phin xe chay

Bé rong cua mot lan xe:

Trong dé:

b: b& réng thiing xe

c¢: khodng cach gitta tim 2 day banh xe

x: khodng cach gitta mép thiing xe véi lan xe bén canh
x=0.5+0.005V (lan xe bén canh nguogc chiéu)
X, =X, = 0.35+0.005V (lin xe bén canh ciing chiéu)
e y: khoang céch giita tim banh xe ngoai cling dén mép mit dudng
y = 0.5+ 0.005V
o Déi vai xe tai vu thé:
X =0.5+0.005V =0.5+0.005%80=0.9(m} _
y=0.5+0.005V = 0.5+0.005x80 = 0.9(m)
e b=25m, c=b-2x (Bé&rong banh xe) = 2.5-2x0.36=1.78 (m)

B, = 3;5%1;1% 0.9+0.9 =3.94(m)

cAp III dia hinh ddng bing va ddi, V= 80 km/h 1a 3.5m.

L4 T
— " e ~ e <A * . LA AR S, .
Pheo bang 6 TOVN 4054-2005 « hidu rGug 101 thidu cta 1 xe dog vol auong

Tinh todn thi & trang thai bt lgi nhit va vi loi ich kinh t& nén ta c6 thé chon theo
bé rong tdi thidu theo quy trinh. Kién nghi chon B; = 3.5 (m).
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Chiéu rong phan xe chay: Theo bang 6 TCVN 4054-2005 chidu rong phin xe
chay danh cho xe co gi¢i tmg v6i duong cip I dia hinh dong béng va doi, Vy = 80
km/h 1a 7m.

Chiéu rong 1& duong: Theo bang 6 TCVN 4054-2005 chidu rong 18 dudng tng
v6i dudng cép 111 dia hinh ddng bing va doi, Vtk= 80 km/h 1a 2.5m

Chidu rong nén dudng: Theo béang 6 TCVN 4054-2005 chiéu rong 1& dudng tmg
v6i duong cép 111 dia hinh ddng bang va ddi, V= 80 km/h 13 12m.

2.2.2 Xdc dinh dp déc doc Ion nhit (i, )

2.2.2.1 Xdc dinh dé doc doc theo diéu kién can dé xe chuyén dong

Piéu kién can dé xe chuyén dong thé hién qua cong thirc:

{22y . f

max max
Trong do:

o Dy, Nhin té dong luc 16n nhit cia xe thiét ké, phu thude vao toe dd tinh
toan va loai xe.

e f:HE sé sttc can lan, phu thudc vao loai mit dudong va téc do thiét ké. Khi
tdc dd xe chay Vy < 80km/h thi f it thay dbi, chi phu thudc vao loai lam

miit dudng va tinh trang mit dudng nén f = f, = 0.02

Bang xac dinh dé doc doc 16n nhat theo diéu kién can dé xe chuyén djng

+keo

STT Loai xe Miac xe Dmax | 1.
1 Xe may - - -
2 Xe con Moscovit-408 | 0.0772 | 0.0572
3 Xe tai 2 truc nhe ['A3-53 0.0435 | 0.0235
4 | Xe tai 2 tryc trung 31IT-130 0.0361 | 0.0161
5 | Xetai 2 truc nang MA3-200 0.0305 | 0.0105
6 Xe tai 3 tryc nhe - - -
7 | Xe tai 3 truc trung - - -
8 | Xe tai3 truc nang MA3-504 0.0354 | 0.0154
9 Xe kéo moc - - -
10 Xe buyt 16n 3UJI-MM3-555 | 0.0439 | 0.0239
11 Xe buyt nho - - -

Gia tri i duge chon: it =0.572=5.72%

max

2.2.2.2 Xdc dinh dé doc doc theo diéu kién dii cho xe chay

Didu kién du cho xe chuyén dong thé hién qua céng thuc:
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ibﬂmSD —meX(Pd*"

nax max

W

Trong do6:

e G :trong lugng toan b cia xe,

e m: khi tit ca cdc banh xe du 12 banh xe chu dong (kién nghi m = 1).

e o, : Hé sb bam giita banh xe va mit dudng theo phuong doc, phu thude
vao tinh trang 40 duong va ciu tao bé mat cua 16p xe. Xét trong didu kién
binh thudng 1a mit dudng khé sach chon 9, = 0.5.

e P : Luc cin khong khi ciia xe phy thudc vao kich thudc xe va mat do
khong khi va dugc xé4c dinh qua cong thic gin dung:

2

Pw ::Kxey——
13

Trong do:
+ K: hé s stc can khong khi, phu thudc vao mét dd cha khong khi va
chit yéu theo hinh dang xe.
Hé s K cua xe tai 0.06+0.07, xe buyt: 0.04+0.06, xe con:
0.025+0.035
+  F: dién tich can khéng khi,
F=0.9xBxH: déi v&i xe con hién dai
F=0.8xBxH: déi voi xe tai va xe buyt
(B, H 1a chiéu réng va chiéu cao cia Xe)
+ V:tde d xe chay,Vy = 60 (km/h). -

Bing xac dinh d¢ doc doc Ién nhat theo diéu kién dii cho xe chay

. K F P, G +bam

STT Logi xe Ns'mYy | md) | &Gy | @Gy | D | e
1 Xe con 0.35 2.88 | 279.14 2500 | 0.388 | 0.368
2 Xe tai 2 tryc nhe 0.7 9 1744.6 5070 | 0.156 | 0.136
3 Xe tai 2 tryc trung 0.7 9 1744.6 6890 | 0.247 | 0.227
4 K tdi 2 tryc ndog u.7 ) 1744.0 10556 | G.335 | 0.315
5 Xe tai 3 truc trung 0.7 9 1744.6 11500 | 0.348 | 0.328
6 Xe tai 3 tryc nidng 0.7 9 1744.6 | 13430 | 0.37 | 0.35
7 Xe buyt 16n 0.6 9 1495.4 11330 | 0.368 | 0.348

Gia tri i™ dwge chon: i®™ =(.368

max nax
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max max ? 1max

— 1 - min(lkeu K -bam) = 57%

Theo bang 15 TCVN 4054-05 thi d6 déc doc 16n nhét cta dudng cép 1T dia hinh
ddng bang va ddi 1a 5%.

Vay kién nghi chon i’ =5%

max

2.2.3 Tinh todn chiéu dai tim nhin

Pé dam bao xe chay an toan, ngudi 1ai xe ludn ludn can phai nhin thiy r& mot
doan duong & phia trude dé kip thoi xi Iy moi tinh hudng giao thoéng nhu trdnh cc
chd hu hong, céc chuéng ngai vat, vuot xe, ... Chiéu dai doan dudng t6i thidu can
nhin thdy & phia trude d6 goi 1a tim nhin xe chay. Khi thiét ké cin phai dam bao dugc

tam nhin nay.

2.2.3.1 Tam nhin I chiéu (tam nhin him xe)
La doan duong du dé ngudi 14i xe nhin thiy chuéng ngai vit sau d6 thuc hién

ham phanh va dirng cach vi tri vat can 1 doan an toan l,.

Si

D e it S

So do tam nhin mot chiéu

2

S, :i+k><—-—_—+10
3.6 254 x (o £1)

Trong d6 :

o Iy Chiéu dai xe chay dugc trong thoi gian nguoi 14i xe phan tng tam Iy

e S, :Culy hidm phanh

o |, =5m: Khodng cach an toan trudc chuéng ngai vat ¢b dinh

o k=1.3:H¢ sd sir dung phanh (tinh cho xe tai uu thé)

o =05 ;He s bam doc (v6i trudng hgp mit duong kho, sach s€, xe chay
binh thuong)

o i:Do dbc doc & doan dudng xe thyc hién ham phanh . Lay déu (+) khi xe
leo dbc, dau (-) khi xe xudng dc. Theo quy trinh d6i v6i dudng cip III thi

imax= 5% nén chon i= 5%.
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83&4—13 80.‘

s 4
' 36 254 % (0.5-0.05)

+5=062.61 (m)

Theo Bang 10 TCVN 4054-2005: S1 = 100m
Vay chon $;= 100m dé thiét ké,

2.2.3.2 Tédm nhin 2 chiéu

La doan dudng dé 2 xe chay nguge chidu nhau trén cung 1 lan xe va 2 tai xé
cting thdy nhau , cung thyc hién ham phanh va cung dimng lai cach nhau 1 khoang an
toan lo. Nhu vay, chidu dai tm nhin theo so dé 2 bing 2 14n tAm nhin theo so dd 1.
Cht y 1a trén duong dbe dbi v6i xe nay 1a xudng dbc thi dbi véi xe nguge chidu lai 1a
1én doc.

e O — — — =2
_.IPUI_ .t Shl . lo Shz _l[mZ

So do tam nhin hai chiéu

2
Szxi+kx v xz(p =+
1.8 127 x (@™ —1°)
2
:§9+1.3x 80 >;O.5 —+5=112.779 (m)
1.8 127 x(0.5° - 0.05%)

Theo bang 10 TCVN 4054-2005 thi tdm nhin trude xe nguoc chidu $2 = 200m
tng v6i the do thiét ké 80 (km/h).

Viy chon S, =200m dé thiét ké.
2.2.3.3 Tam nhin VLot xe

La doan dudng c6 chiéu dai di d¢ ngudi 14 xe & phia sau vuot qua xe tai cing

chi€u & phia trudce bang cach di qua lan xe chay nguge chiéu khi thiic hién vuot xe.

- Sfi -
_ Shi-Sh2 0
H
0 >_ﬁ_1\\ Sh2+lo <iITrr«n
""“'_"“""—"“'"‘“‘7// "W“'——"“—'"\\:\‘""_”“"”m'“m"_'—‘"—"
1 o—  o--or-{2> 1>
"h o | it I?' o £ [’2 L l3 L

So dé tam nhin virot xe
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Trong trudng hop binh thuong: S, =6V =06x80= 480(m)

Theo bang 10 TCVN 4054-2005 thi tim nhin trude xe nguoc chiéu S, =550(m)
(g v6i tbe do thiét ké 80 km/h.

Viy chon S, =550(m) dé thiét ké.

Bdng téng hop chiéu dai tam nhin

TAm nhin Tinh toan TCVN Lga C';(%“ thiét
Si 63.61 100 100
Sy 112.779 200 200
Sy 480 550 550

2.2.4 Tinh todn bdn kinh dwong cong ndm

2.2.4.1 D6 déc siéu cao
i* =8%

max

i =2%

max

Theo bang 14 TCVN 4054 — 2005 ng vdi Vg = 80 km/h : {

2.2.4.2 Bdn kinh duong cong ndm nho nhdt ving véi siéu cao 8%
VZ
ijn o .
127x(pn+1,)

Trong do:

o . :Heé sb luc day ngang.
Trong truong hop khé khan ldy hé sb lyc ngang = 0,15

o i =i"™=7%

n

2
— R = o =219.103 (m)
127 % (0.15+0.08)

Theo bang 13 TCVN 4054 —2005: Db v6i i, =8% thiRE, =250 (m)

max min

Vay ta chon R =250(m) lam ban kinh thiét ké.

min

2.2.4.3 Bdn kinh dong cong ndm trong truong hop khong bé tri siéu cao
Khi dit duong cong nam khong b i siéu cao, hé s6 luc ngang do muén cai
thién didu kién xe chay ldy p=0.08 va i =0.02 (diéu kién dam bao thodt nudc

nhanh).
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kse __ 802
" 127 % (0.08 - 0.02)

=503.937(m)

Theo bang 13 TCVN 4054 - 2005: Ban kinh R* =2500m vé&i Vi = 80 km/h,

min

Vay ta chon: R®® =2500m.

mit

2.2.4.4 Bdn kinh nhd nhét theo diéu kién dam bao tém nhin ban dém

TéAm nhin ban dém phu thuc vao gdc phat sang ctia dén pha 6t6, o = 2°,

Ta c6 thé tinh: R = 15x S, (S;=100 m la tAm nhin ham xe)

=RY =15x100=1500 (m)

min

2.2.4.5 Bén kinh 161 thiéu thong thuong

Chi trong truong hop khé khdn méi van dung ban kinh duong cong nim tdi
thiéu, khuyén khich dung ban kinh dudng cong nam téi thiéu thong thuong tré 1én va
ludn tan dung dia hinh dé dam bao chét ludng xe chay t6t nhét.

Theo bang 11 TCVN 4054 —2005: Ung véi dudng cip I, V, = 80 kmv/h thi ban
kinh R'. =400m.

nHn

Theo bang 13 TCVN 4054 —2005: Ung véi R, =400 m thi i, = 5%.

it

Béng tinh toan gia tri thiét ké ban kinh dudng cong nim

Tinh todn TCVYN Lt‘i:?éil;(%n
R2 (m) 219.103 250 250
R (m) 503.937 2500 1500
R (m) 1500 - 1500
R (m) : 400 400

2.2,5 Tinh todn dp mé rong trong duwong cong A

Khi xe chay trén dudng cong ¢6 ban kinh R < 250m thi mdi banh xe chay trén
mét quy dao khac nhau, diu xe ngoai ¢6 ban kinh 16n nhit va thung xe phia trong ¢6
bén kinh nhé nhét, do vay xe chay trén duding cong chiém phin dudng rong hon so véi
xe chay trén duding thing nén yéu ciu phai mé rong dudng cong dé dam bao xe chay
van binh thudng.

Cong thic xac dinh d6 md rdng cta dudng trong dudng cong la:
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gLy 00xV

=t
R R

Trong do:

o I,: chilu dai tir diu xe t6i truc banh xe sau

L, =6.5+1.5=8m (theo bang 1 TCVN 4054-05)
e R=250m
e V=280km/h

8% 0.1x80

+ =0.76m
250 /250

=>A=

Tra bang 12 TCVN 4054-05 c6 A=0.6 ( xe tai chiém wu thé), viy chon
A=0.76

Gid tri mé réng cua duong trong dwong cong

E (m)

B (m) Tinh toén Tiéu chuin Kién nghi
250 0.76 0.6 0.76
275 0.59 0.6 0.6
300 0.56 0.6 0.6
350 0.5 0.6 0.6
425 0.44 0.6 0.6

2.2.6 Dogn noi siéu cao — dwong cong chuyén tiép

Pé dan 6 t6 tir dudng thang vao dudng cong c6 dd cong khong d6i mdt cach ém
thuén can phai bd tri dudng cong chuyén tiép & hai dau dudng cong sao cho phu hop
v6i qu¥ dao xe chay. Chiéu dai dudng cong chuyén tiép phai du dé cho lyc ly tAm ting
1én dan dan tir dudmg thiang vao dudng cong, tranh sy tang lyc ly tim qua nhanh va dot
ngdt. Vi Vi = 80 (km/h) phai b6 tei dudng cong chuyén tiép.

2.2.6.1 Chiéu dai ciia dwong cong chuyén tiép
Didu kién 1: Tc do ting gia tde li tim khong vuot qua tri s6 cho phép
\% 80’

L= = =87.149(m)
23.5xR  23.5%250

Diéu kién 2: Pu dé bo tri doan noi si€u cao
_ (B+A)xi,

L

L,=L

SC

Trong do :
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e B=7m: Bérong phin xe chay (m)

e i, = 8% :DJ doc siéu cao (%)

e i, (%) : B6 doc phu thém & mép ngoai mit dudng do qué trinh bd tri noi
siéu cao.

e Vi =80 (kavh):tacé iy=0.5%

Bxi 7% 8%
=L, =—2=
} i 0.5%

p

=112 (m)

Theo bang 14 TCVN 4054-05 c6 Ly, = 110 m nén chon Ly, = 110 m.
Diéu kién 3: Thoa min tuyén ém thuén, hai hoa

LsRX o205 78m
9 9

= L, =max(L,L,,L,)=100m

min

Badng chiéu dai duong cong chuyén tiep tham khdo cdc gid tri

R E | i Luse
(m) | (m) | (%) | Tinh to4n | Tiéu chuén | Kién nghi
250 |0.76| 8 | 124.16 70 70
275 | 0.6 | 7 106.4 60 60
300 | 06| 6 91.2 55 55
350 1 0.6 | 5 76 50 50
425 | 0.6 | 4 60.8 50 50
500 | - | 3 42 50 50
600 | - | 2 28 50 50
800 | - | 2 28 50 50
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2.2.6.2 Néi tiép cdc duong cong

B TCi=Tb2 B2

a) TD]
Ri1
c)
b)
m
pi TC T2 P TC1
Th2 B2

O, m

R1 R1

01 01

02

Bo tri noi tiép cdc dwong cong

a) Hai duong cong cung chiéu :

Hai dudng cong cung chiu c6 ban kinh 16n khong phéi bo tri siéu cao hode ¢
cung do ddc siéu cao thi c6 the noi tryc ti€p v6i nhau tao thanh dudng cong ghép:

TC1 =TDH2

Hai dudng cong cung chiéu khi bo tri con mdt doan chém m & gitta thi chiCu dai
doan chém nay phéi thdoa man du d€ bo tri 2 nita chi€u dai duong cong chuyén tiép
hodc 2 ntra chiéu dai doan noi siéu cao ciia hai dudng cong lién keé.

ms Sl
2 2

Trong do6: L1, L2 : Chiéu dai doan nbi siéu cao hodc dudng cong chuyén tiép

Khi gitta 2 dudng cong cung chiéu c¢6 doan cong m nhung khong théa méan didu
kién néu trén thi khi d6 c6 thé ting ban kinh ctia dudng cong dé tao thanh mot dudng

cong ghép véi dd doc siéu cao va dd md rong mit duong 1a 16n nhat:

&21.3

R,

b) Hai dudng cong ngugc chiéu :
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Hai dudng cong nguge chi€u khéng ¢6 siéu cao thi ¢6 thé ndi tryc tiép voi nhau

dé tao thanh dudng cong ghép.

Hai duong cong nguece chiéu cé siéu cao thi chiéu dai doan chém m & gifta thi m

cling phai théa mén dilu kién néu trén.
2.2.7 Xdc dinh pham vi phd b6 chiedng ngai vl irong dudng cong

2.2.7.1 Phuong phdp dé gidi

Trén binh d6 duomg cong ndm v& véi ti 1€ 16n theo duong quy dao xe chay, dinh
diém ddu va diém cubdi cta nhiing ddy cung c6 chidu dai bang chidu dai tdm nhin S
(11°’=22’=33"=44"=.. =8). V& dudng cong bao nhitng diy cung nay ta c6 dudng gici
han nhin. Trong pham vi cia dudng bao nay tét ca cdc chuéng ngai vat ddu phai duoc

pha bé nhu cdy ¢di, nha ciia,

2.2.7.2 Phirong phdp gidi tich

Cén x4c dinh khoéng cich cin dam bao tAim nhin tai diém chinh gifta dudng cong
z. Trong pham vi duwong cong tron, dudng gidi han nhin v& theo dudng tron cich quy
dao xe chay mot khoang céch la z. Tir hai dau cia duong cong, kéo dai vé hai phia mdi
bén mot doan bé’mg S trén quy dao xe chay. T hai diém cudi cda hai doan théng nay

v€ duong thing tiép xtic voi dudng tron trén ta s& ¢6 dudng gidgi han nhin.

— Dudng gidi han nhin
—— Qu¥ dao xe chay
Pham vi phd bo chirdng ngai vit
Phau vi phid bo xac dmi ineo phuong phéap giai tich phu thude vao chiéu dai
cung tron K.

e KhiK<S:
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(S-K J< /ﬁ\ /

Quy¥ dao xe chay

\

z=DH=DE +EH
Z= Rl(l—cosE +1(S—K)sinE
% 2 2 0

e KhiK=>S§:

zZ= Rl(l—cos%]

Chuéng ngai vét sau khi d& bo phai thap hon duong nhin 0.3m.

¢6 thé dung guong ciu, bién bdo, bién han ché toc do hay cim vuot xe.

2.2.8 Tinh todn dwong cong dirng

2.2.8.1 Bdn kinh (6i thiéu ciia diong cong ditng 6

Puoc x4c dinh tir diéu kién dam bao tadm nhin:
e MOt chicu:

_ s 1007
' 2xd,  2xl

=5000m

Véi:

Néu khoé khin,
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= Si:Culy tam nhin mot chiu
= d;: Khoang céch tir mét nguoi l4i xe dén miit dudng
e Hai chiéu:
R - S; 85 2507
27 2 -
2 % (2 % \/a) 8xd 8x1

= 5000 (m)

Theo Bing 19 TCVN 4054-05: Ry, = 4000m va R = 5000m

tgh

Viy kién nghi chon R =5000m dé thiét ké.

2.2.8.2 Bdn kinh t6i thiéu cia duong cong ditng lom
Ban kinh ti thiéu cua dudng cong dimg 18m duge xdc dinh theo 2 didu kién:
e Theo diéu kién ddm bao khong gy khé chiu ddi voi hanh khach va khéng

gay nhip xe do lyc ly tdm :

2 2
fom Y 80 984.615m
65 6.5

e Theo di€u kién dam bao tdm nhin ban dém

2
lom __ Sl

min 2X(hd +Sl thOL)

Trong d6:
= hy=0.5 (m): d6 cao dén xe 6 6 so voi mit duong.
= S, =100 (m): tAm nhin him xe.

e q=2": gbc chibu sang cuia den 6td theo phuong ding,.

o 1007
P 2% (054100 % tg2°)

=1252.481 (m) .

GVHD: TS. NGUYEN TH[ THU TRA

Theo Bang 19 TCVN 4054-05: R°" =3000 (m).

min

Vay kién nghi chon R¥ =3000 (m) dé thiét ké.

lom

S

d A . .
BANG TONG IrOoP £

pB.a 8 FL LA 4 L

K

A
L

FARIRS AF ¥ 3
L
i

AT i
NG EC K

Fpd

E o F
SEEE A
W

STT Yéu t6 ky thuat Pon vi | Tinh toin | Quy trinh | Kién nghi

1 | Cép thiét ké - 111 11

2 | Van tde thiét ké km/h - 80 80

3 | Po dée doc 16n nhit % 5.72 5 5
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Bén kinh dudng cong bing

4 nho nhat (Gng VO iga=8 %) m 219.103 250 250
Bén kinh duong cong bing

5 | nho nhat thong thuong (ing m - 400 400
VGi ige= 3 %)

g |Bhnkinh dueng conging m 503.937 | 2500 2500
khong siéu cao
Chiéu dai tdm nhin trudc

7 | chuéng ngai vét c¢b dinh (tim m 62.61 100 100
nhin 1 chiéu)
Chiéu dai tim nhin thdy xe

8 nguoc chidu (tim nhiné chiéu) s 07 40 200
Chiéu dai tam nhin vuot xe

9 | theo so dd 4 (tAm nhin vugt m 480 550 550
Xe)
Ban kinh duong cong ding 16i

10 | nhé nhét nhin thiy chuéng m 5000 4000 5000
ngai vét di ddng (theo S,)
Ban kinh dudng cong dimg

11 | Iom nho nhat dam bao tim m 1500 1500 1500
nhin ban dém

12 | S6 lan xe | lan 0.969 2 2

13 | Chiéu rong phan xe chay m 3.94 33 3.5

14 | Chiéu rong phin 1& gia cb m - 2.5 2.5

15 C.h'lélﬂrl rong phan 1& dit (khong m E ] 3
gia c0)

16 | Chiéu rong nén duong m = 12 12

17 P dbc ngang mit dudng phan % r ) )
xe chay

13 ?‘7’ .décxngang mit dudng phan o F ) 5
1€ gia ¢6

19 | Do dbc ngang phan 18 dit % . - -
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CHUONG 3: THIET KE TUYEN TREN BINH PO

3.1 Nguyén tic thiét ké tuyén trén binh dd

Dam bao cac yéu t§ ciia tuyén nhu ban kinh téi thiéu dudng cong nim, chidu dai
dudng cong chuyén tiép, do déc doc t6i da cia duorng khéng bi vi pham céc quy
dinh vé trj s6 giéi han dbi véi clp dudng thiét ké.

Dam béo tuyén di 6m theo dia hinh d& khéi lugng dao dép nhé nhat, bao vé duge
canh quan thién nhién, dam bao sw hai hoa phéi hop t6t gitta duong va canh quan.

Xét 61 yéu tb tam ly cua nguoi lai xe, khong nén thict ké dudng cé nhitng doan
thing qua dai (hon 3km) gy mat cdm gidc va budn ngli cho ngudi lai xe va ban dém

dén pha 6t6 1am chéi mét xe di nguge chiéu.

Dam bao tuyén 1a mot dudng khong gian déu din, ém diu, trén hinh phdi canh
khong bi bop méo hay gy khitc. Mudn vdy phai phdi hop hai hoa gitta cac yéu td
tuyén trén binh dé, mat cét ngang, mit cit doc va giita cac yéu t6 d6 voi dia hinh xung
quanh, cb ging st dung cac tiéu chudn hinh hoc cao khi thiét ké néu didu kién dia hinh

cho phép.Tranh cac ving dét yéu, sut 1&, han ché di qua khu dén cu.

3.2 Vach cée tuyén trén binh db
e Binh dd ti1¢: 1/1000
e Chénh cao dudng ddng mirc : 5 m
e Thiét ké dudng di qua 2 diém Q va X
e Cao dd diém Q:30m
e (Cao dd diém X: 83 m

Dua vao céc chi tiéu hinh hoc ctia tuyén dudmg duge thiét ké va cac diém khéng
ché phai di qua d€ vach tit ca céc phuong 4n tuyén dudng c6 thé thibt ké. Trong qua
trinh vach tuyén cin phai quan sat ki dia hinh, ciin ¢t vio cic dong song, sudi chay
trong khu vyc dé tim ra hé thdng séng sudi, tim ra cac thung liing song va cic dudng
phén thity, tu thily. Trong qua trinh quan sat ciing cin phai ndm duoc cdc suén nii va

dd doc cia sudn, cée binh nguyén, déo cao va cac khu vyc c6 dia chit phirc tap.

Luu v dén vi tef tuyén vurot qua dong chay, nén chon chd sdng, sudi thing, bai
song hep, dia chit 6n dinh... nén dé huéng tuyén vudng goc voi dong chay dic biét 1a
khi vugt cdc con song 16n. Nhitng viing dia chit xdu phai lua chon 16i tranh hoic phai
tim 18i ngén nhit dé vuot qua va phai du kién phuong phép gia cb, chéng do.

Duya trén binh db ta chon dugc hai phwong 4n tuyén hop 1y nhit va tién hanh
phén tich kinh t& ki thuat dé Iya chon dugc phuong 4n tuyén tbi wu.
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3.3 Thiét ké cac yéu t6 triic dia

Tinh toan cac yéu to trén duong cong chuyén ti€p:

% ] o
Kiém tra: ¢, < L

0 ==

L
2R

Toa do coc tiép déu 1a (x0,¥0)

P=Y, —R(l —2005%)

T =(y0 +Rco:-:(p0)><tan%—+x0 —Rsing, =(R+p)><'tan%+x0ﬁRsin(p0

Chiéu dai duong cong hdn hgp: K = Kg + 2L

Ki;=Ra, ; ot =0

P=(R+p)x

ol
COS—

2¢, (rad)

-1 |+p

Bang 3.1: Cac yéu 16 trén dwong cong phuong dn 1

STT a() |[R@m) | T@m) | P(m) | K(m) | [ (%) | L(m) | W(m)
1 75554 800 | 74.63 | 1.67 |149.11| 2 70 0
2 | 33°10'14" | 300 |114.45| 1339 |223.68 | 2 50 0
3 30°38'28" | 300 | 107.28 | 11.41 |21044 | 2 50 0
4 9°1'31" 800 |88.15 | 2.62 |176.02| 2 50 0
5 21°32'59" | 400 | 101.17 | 7.44 [20045| 2 50 0
6 5°54'7" 800 | 6625 | 1.19 | 13241 | 2 50 0
7 17°29'38" | 400 | 68.58 | 497 |172.13| 2 50 0
8 46°1'0" | 300 | 152.54 | 26.31 [290.94 | 2 50 0
Bding 3.2: Cdc yéu t6 trén duwong cong phuong dn 2
STT o (%) B T(m) | P(m) | K(m)
(m) Li(%) |L(m) | W(m)
1 51°21'55" | 300 | 169.43 | 33.27 |318.95 2 50 0
2 14°31'30" | 600 | 101.48 | 5.03 | 202.11 2 50 0
3 11°54'6" | 600 | 87.56 | 3.43 | 174.63 2 50 0
4 47°51'38" | 300 | 158.28 | 28.59 | 300.60 2 50 0
5 17°1'37" | 600 | 114.84 | 6.86 | 228.31 2 50 0
6 9°11'21" | 800 | 89.32 | 2.71 | 178.34 ) 50 0
7 6°48'47" | 800 | 72.63 | 1.55 |145.13 2 50 0
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STT a () (2) T | P | KO | oo | | won
8 | 30°4623" | 300 | 107.65 | 11.51 | 211.13 | 2 50 0
9 | 39°3138" | 300 | 132.91 | 19.15 | 256.96 | 2 50 0
10 | 36°134" | 300 | 12321 | 16.00 | 239.64 | 2 50 0
11 | 65255 | 30021652 | 5621 [39059 | 2 50 0

CHUONG 4: THIET KIt KET CAU AO DPUONG

4.1 Cic yéu cau thiét ké

Ao dudng phai c¢é du cuong do chung, bidu thi qua kha niing chéng lai bién dang
thing dang, bién dang truot, bién dang co din do chiu kéo udn hodc do nhiét do. Va
phai it bi thay déi theo diéu kién thoi tiét khi hdu, téc 1a phai 6n dinh vé cuong do.

Mat duong phai dat dugce do biang phing nhit dinh dé giam strc can lin, giam séc
khi xe chay do d6 ning cao duge tde do xe chay, gidm ti€u hao nhién liéu va kéo dai
tudi the phuong tién giao thong.

Bé& mat duong phai c6 da d6 nham nhét dinh dé ning cao hé sb bam, tao didu
kién cho xe chay an toan voi tc dd cao.

Ao duong cang san sinh it byi cang tot vi 1am giam tAm nhin, giy tac déng xdu
dén con nguoi va may moc,

Tuy nhién khéng phai lic nao ciing doi hoi 40 dudng c6 du cac yéu td trén mot
cach diy di. Vi nhu vay s& rat tdn kém, do do6 nguoi thiét ké phai xudt phat tir yéu cu
thuc t& dua ra nhitng két cdu mit dudng thich hop théa min & mic dd khac nhau cac

y€u céu noi trén.
4.2 Thong so phyc vy tinh toan va cap két cau miit duong

4.2.1 Lwu lwgng va thanh phin dong xe
Dé phuc vu cho viée tinh toan thiét ké két chu 4o dudm g cin quy d8i sb truc khai
thac v& truc xe tinh todn tiéu chuén loai 100kN (10 thn).
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Bding 4.1: Thanh phdn xe chay ¢ cudi thoi ky thiét ké

Trong lwgng . Khoang
(kN) sS4 So banh ciia cach Luwu lwgng
STT Loai xe e moi cum giita | xe nam thi
’ Truc | True | gau banh ¢ truc cac 15
truée | sau sau truc | (xe/ng.dém)
sau (m)
1 | Xecon 43 8.68 1 - - 257.18
2 | Xe tai 2 truc nhe 18.5 39.8 1 | Cum banh doi - 269.84
3 | Xe tai 2 tryc vira 25 55.7 1 | Cum banh doi - 145.30
4 | Xetai2 truc nang | 43.25 100 1 | Cum banh doi - 110.01
5 | Xe tai 3 truc nhe 19.5 40.4 2 | Cumbanh d6i| >3m 132.02
6 | Xe tai 3 truc vira 26 60.2 2 | Cumbanh d6i | <3m 328.59
7 | Xetai 3 truc nang | 47.65 100 2 | Cumbanh @61 | <3m 190.55
Xe kéo mooc 735 2 | Cumbanh déi| 1.5m
8 | oaixewB19) | 2 [73.1 [ 2 |Cumbéohdei| 15m | oo
9 | Xe buyt 16n 40.1 82.1 1 | Cum banh d6i - 78.25
10 | Xe buyt nhd 24.12 | 40.1 1 | Cum banh doi - 160.50

4.2.2 Tinh so truc xe quy doi vé truc tiéu chuin 100kN
Viéc tinh toan qui ddi duge thuc hién nhu 3.2.2 22TCN 211-06 theo biéu thirc
(3.1)va (3.2), cu thé 1a:

. Trong do6 :

i=l

. p \H
NzZClxczxnix[I.T'O]

e N: Téng sb tai trong truc duge quy ddi tir k loai truc xe khac nhau vé truc

xe tinh toan s& théng qua doan dudng thiét ké trong 1 ngay dém trén ca

hai chicu xe chay.

e P,: Tai trong truc xe tinh toan (tiéu chuén hoic ning nhat), P, =100 kN.

e P;: Tai trong truc clia loai xe thi i c6 trong lugng truc 1a P;.

e n; SO lan tac dung cta loai tai trong truc i ¢é trong lugng truc P; can dugc

quy ddi vé tai trong truc tinh toan. Trong tinh toan thudng liy n; bang s6

1in mdi loai xe i s& thong qua mit cit ngang duong thiét ké trong 1 ngay

dém.

e (C;: HE so truc

C =1+L2x (m -1) (m1a sd tryc ctia cum tryc i)

C, = 2 néu khoang cach hai truc xe > 3 m.

C,: Hé s6 xét dén anh hudng chia sb banh xe trong 1 cum banh
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Cum banh don: C, = 6.4
Cum banh d6i: C, =1
Cum 4 banh: C,=0.38

Chi quy ddi nhing truc ¢6 trong lugng tir 25 kN trd lén.

Bang 4.2: 86 truc xe quy déi vé truc xe tiéu chudn 100kN

. Pi : -

Loai xe (kN) cl c2 ni Ni

Truc trudce 18.50 1 6.4 -

Nbe  hnesan | 39.80 I [ | 20984

Xe tai L Truc truée | 25.00 1 . 6.4 2
2 truc Vua Tryc sau 55.70 1 1 143.3 11

. Truc truoc ; 43.25 1 6.4 18 -

Nang I osan | 10000 | 1 T Bl T

Truc trudce 19.50 1 6.4 1

Nhe Truc sau 40.40 2 1 13%'02 5

Xe tai . Truc trudce 26.00 1 6.4 6
3 truc Vua Truc sau 60.20 2.2 1 328.59 77
_ Truc truedc 47.65 1 6.4 47
Nang I esan | 10000 | 22 | 1 | %% Tapg

Ye ké Truc truée 26.90 1 6.4 4

e kéo mooc

WRB19 Truc sau 75.50 2.2 | 189.31 121
Truc sau 73.10 2.2 1 105

. Truc trudc 24.12 | 6.4 1

Xe Lon Truc sau 40.10 1 i 78253 1
buyt . Truc trude | 40.10 1 6.4 30
NbO vosan | 8210 i ] 290 g

Tong sb truc xe thibt ké: Ny.= 1072 (truc/lan.ngdém)
4.2.3 86 truc xe tinh todn tiéu chuin trén mdt lan xe N,
Ny =Ny xf,
1rong do:
o f:hésdxét dén su phan bd sb truc xe trén 1 1an xe.

Vi dudng thiét k& c6 2 1an xe va khéng ¢ dai phan cach gitta, thco muc
3.3.2 (22TCN 211-06) nén f;, = 0.55

= N, =N, xf, =1072x0.55 = 590 (truc/lan.ngdy dém)
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4.2.4 8o truc xe tiéu chudn tich liiy frong thoi han tinh todn 15 nim
Dbi v6i mat duong:
1+q) -1
= _(LH x365%x N,
qx(1+q)
Trong do :
e q=p=0.09:ty I¢ ting xe hang nam.
e (=15 nim : thoi han tinh toan.
~ (1+0.09)" -1

o —x365x590=1.892x10°
0.09x (1+0.09)

4.2.5 Modul dan héi yéu ciu E,,

Vé6i dudng cép 111 dia hinh ddng bing va ddi, Vi = 80km/h ta kién nghi lya chon
miit dudmng cp cao A, dé thiét ké. Sur dung bé tong nhua chit loai 1 cho 16p mét, Gng
voi s6 truc xe tinh toan Ny = 590 (truc/lan.ngay dém) ta cé:

Ey, =181 MPa : Modun dan hdi yéu cau di véi két céu do duomg thiét ké. (Xac
dinh theo bang 3.4 22TCN 211-06)

Ta c6: E,, =181(MPa) = Et" =130(MPa)

Viy ding E,, =181 MPa dé kiém toén.

4.2.6 Théng so khdc
D6 tin cdy thiét ké ing véi duong cip I11: 0.9
Maédun dan hdi cia nén dat: E,= 48 MPa
Luc dinh: ¢ = 0.024 MPa

Goc ma sat trong: ¢ = 28°

4.3 Lwa chon so bo hai phwong an két cAu 40 duong

4.3.1 Phwong dn 1
Bang 4.3: Phuong dn két cau 1
£ X E Eq. Eiu Ry
STT Lép két cau . Y v = bk
(cm) | (Mpa) | (Mpa) | (Mpa) | (Mpa)
1 | BTN chdt C12.5 6 420 300 1800 2.8
2 | BTN chdt C19 8 350 250 1600 2
3 | CPDD loail 18 300 300 300 -
4 | CPBD loaill 32 250 250 250 -
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4.3.2 Phuwong dn 2
Béng 4.4: Phurong dn két cdu 2
STT L6p két ciu L it | Ri
(cm) | (Mpa) | (Mpa) | (Mpa) | (Mpa)

1 | Bé tong nhya C12.5 5 420 300 1800 2.8
2 | Bé tong nhya C19 7 350 250 1600 2
3 | CPPD giacb xi ming | 12 600 600 600 0.8
4 | CPDD loaill 30 250 250 250 -

4.4 Kiém toan két cAu 40 dwong theo 22TCN 211-06
4.4.1 Phuong dn 1

4.4.1.1 Kiém tra cuong do chung ciia két cau dy kién theo tiéu chudn vé do vong dan
hoi

a. Viéc dbi tang 2 16p mot tr duéi 1én dwoce thue hién theo biéu thirc:

1+ kit T
E“’EEI[ 1+k ]

.. h . 0
Voi k=-2 va t="2,
1 [

Bdng 4.5: Két qua tinh déi tdng 2 16p mot tiv dudi lén dé tim E,;

4 4 E' E h' h’) E ,’
STT| Lépkétchu [— f=—2 i | k=2 | Ho u
(Mpa) E, (cm) h, | (em)| (Mpa)
I | CPPDIoaill | 250 32 32 | 250
2 | CPPDIcail | 300 %% ~12 18 | 0563 | 50 | 267.312
3 | BINchatc19 | 350 | —2% _1309| 8 | o016 | 58 | 277.834
267312
4 |BTNchatC125| 420 | —*2% _1s12| 6 | 0.103 | 64 | 289.494
277834

b. Hé 56 diéu chinh B= f[—}ij voi 1 _64 1.939
D D 33

Fra Bang 3.6 (2

CN211

—

<
[

N i

Pong
Jop Losid /

u

t2
=

Mo6dun dan hdi trung binh: B =Ppx E,, =1.207x289.494 =349.419 (MPa)
¢. Tinh Ey, clia cd két cdu: sit dung toan dd hinh 3.1 (22TCN211-06)

E_—_ﬁﬁg,%g;hd": 48 =0.137
D 33 Ey 349.419
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de
th

Tir 2 ty s6 trén tra todn dd hinh 3.1 (22TCN21 1-06) ta dugc: %“— = 0.57

Viay: E,, = 0.57x349.419 =199.169 (MPa)

d. So sénh diéu kién: E, 2K .E

Kﬂ(‘;.EYG =1.1x181=199.1(MPa) (v6i K% : h¢ s6 cudng dg; tra bang 3.2 22TCN
211-06)

Két qua kiém todn: E,, =199.169 MPa > K{I.E . =199.1 MPa

Viy két ciu do dwong bio dim dat yéu cau cwong dp theo tiéu ch uin dj vong
dan hoi cho phép.

4.4.1.2 Kiém tra czi'o‘fng de két cdu du kién theo diéu kién chiu cdit trieot trong nén dat

a. Tinh Ey, cta ca 4 16p két cau:

Bang 4.6: Két qud tinh doi tang 2 16p mét tir dudi lén dé tim E,,

by =, i E h; h, | H B!
STT| Lopkétchu | t =2 i | k=—2 | Mo t
(Mpa) E, (cm) h) | (em) | (Mpa)
I | CPPDloaill | 250 ] 32 ) 0 250
2 | CPPDIoail | 300 %‘;— “12 18 | 0563 | 50 | 267312
3 | BINchitC19 | 250 | —=2 __0935| 8 | 0.16 | 58 | 264.869
267.312
4 |BINchitcizs| 300 | —220 . 6 | 0103 | 64 | 268.035
264.869 '

Xét hé s6 diéu chinh p = f[E] voi 264 4 939
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.207
Mbdun dan hdi trung binh: B =BxE,, =1.207x268.035=323.518 (MPa)

b. Xac dinh tmg sudt cit hoat dong do tai trong banh xe tiéu chuén tinh toan gay

ra trong nén dat T,,:

323.518
H_64_g39; D1le_
D 33 E, E 48

0

=6.74

Theo bidu @b hinh 3-3 (22TCN 211-06), véi goc ndi ma sat cia dit nén ¢ = 28°

ta tra dugc: 1‘1"— =10.012 ,
p
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Vi 4p luc trén mit duong clia banh xe tidu chuan tinh todn p = 0.6 MPa nén ta
cO:
= T, =0.6x0.012=0.0072 (MPa)
c. X4c dinh Gmg sudt cit hoat déng do trong lugng bang thin cac 1dp két chu 4o
dudng giy ra trong nén dét T,
Tir gi4 tri chiéu day H = 64 (cm) va ¢ = 28°
Tra Toan db hinh 3.4 qui trinh 22TCN 211-06 tim Gng sudt chii dong T,y:
Ta = -0.002
d. Xac dinh tri 6 C,:
C,=Ck k,k,
Ta cé:
e ¢=0.024 (MPa)
® k,=0.6:tinhcho két céu 4o dudng phin xe chay
e k,=0.8:vi s6 tryc xe tinh toan 590 truc/lan.ngay dém < 1000 truc

e k,=1.5:datnénlaasét
Viy: C, =0.024x0.6x0.8x1.5=0.017(MPa)

e. Kiém tra di€u kién tinh todn cudng do theo tiéu chudn chiu c¢iit truot trong nén
dat:

T,+T S—QH—

ax av r
cd

V6i dudng cp IV d6 tin ciy yéu clu & bang 3-3 (22TCN 211-06) bing: 0.9

Theo bang 3-7 (22TCN 211-06) K, = 0.94 va véi céc tri s Ty va T, tinh duge
& trén ta co:

T, +T, =0.0072+(~0.002) = 0.0052(MPa) < Su - %017 _4 414

Ko 094

431

Viy két ciu do dwong théa didu kign cit truot.

4.4.1.3 Kiém tra cuong do két cau dir kién theo tiéu chudn chju kéo uon trong cdc lop
bé téng nhua

O =0y, XPxk,

ku

a. P61 v6i 16p bé tong nhua C12.5
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Taco:h=6cm; E= 1800 MPa
Tri s6 By, cta 3 16p phia dudi né duge xac dinh nhu sau:

Bang 4.7: Két qua tinh doi tang 2 16p mét tir dudi lén dé tim E,

o E, B h; h, | O, | Eg’

STT | Lép két cAu t==2 k==2 [ ® L

(Mpa) E, (cm) hy |(em)| (Mpa)

I | CPPD loaill | 250 ) 32 ] 32 | 250

2 | CPPDIoail | 300 %%:1.2 18 | 0563 | 50 |267312
. 1600

3 | BTN chit C19 | 1600 _s986| 8 | 0.6 | 58 |368.071
267.312

X6t hé s diéu chinh p = £ = voi E=§§:1.758
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.198

Modun dan hdi trung binh: EY =BxE,, =1.198x368.071=440.95 (MPa)

vei Fo— 48 109, tratoan db hinh 3-1 (22TCN 211-06): ~m. — 0,494
E™  440.95 gl

Vay: B, =0.494x 440.95 = 217.83 (MPa)

chm

Tim .. ¢ day C12.5 biang cach tra todn dd hinh 3.5 (22TCN 211-06) véi:

E 1800
H_6 _g1s2;=L=
D 33 E 217.83

=8.263 -

ch,m

K&t qua tra toan dd dugce o =1.81 vavéi p=0.6 MPa ta co:
5., =1.82x0.6x0.85=0.928 (MPa)

b. Déi v6i bé tong nhya C19:

2 (B xh;) _ 6x1800+8x1600

>'h, 14

Tri 8 E, cia 2 16p CPPD loai 1 va CPDD loai II la B,y =267.312 Mpa (d4 tinh

~1685.714 (MPa)

& trén) voi bé day 2 16p 1a H= 50 cm.

Véi % . % _1.515, tra bang 3.6 (22TCN 211-06) dugc p =1.179

ES =1.179%267.312 =315.161(MPa)
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Ap dung todn d6 hinh 3-1 (22TCN 211-06) dé tim E_,  tai mit Iop CPDD loai I:

voi Do M o152 va 50 4 s a duge B~ g 505

E¥  315.161 D 33 Ei

Viy co: ~0.525x315.161 =165.46 (MPa)

cilm
Tim o, o day 16p bé tong nhua C19 béng cach tra todn dd hinh 3.5 (22TCN
211-06) vai:

M I8 s B 1683714 o eg

D 33 77 E, 16546

Két qua tra toan db dugc ok =1.55 va p =0.6 MPa ta c6:

o, =1.55x0.6x0.85=0.791 (MPa)
S6 tryc xe ti€u chudn tich liiy trong thoi han thiét ké: N_ =1.892x10° truc/lan
¢. Kiém todn diéu kién kéo uén tai day cac 16p bé téng nhua:

. 1.11
klznllz : =0.462

N, (1.892><106)°'22

Cudng d6 chiu kéo udn tinh toan :
e Bétdng nhua C12.5: Ry =k, xk, xR, =0.462x1x2.8=1.2936 (MPa)
e Bétong nhya C19: R =k xk, xR, =0.462x1x2 =0.924 (MPa)

D4 tin cfy thiét k€ 0.9, tra bang 3-7 (22TCN 211-06): K =0.94
ku

i
ku
Rcd

Bicu kién : 0, <

]‘29346 = 1.376 (Pat)

e Bé& tong nhya C12.5: ¢ =0.928 <

0.924

e Bé tdong nhua C19: g* = 0.791 < o1 " 0.9829 (Dat)

- r ‘
- 5d ol !." anBf Fr A fls Arce swn Pl AR, § I Fid
A8 CREE RICT K& Tl s 1“7’5' I m(' ( FE T3 »-u s{{ £3F ﬂe‘ﬁ‘rﬂ

Viy

Két luan: Két cAu hoan toan dAp @ng yéu ciu vé ba trang thai giéi han.

4.4.2 Phuong dn 2

4.4.2.1 Kiém tra cuong dé chung ciia két cdu dur kién theo tiéu chudn

a. Viéc dbi ting 2 16p mot tir dudi 1én dwoce thyc hién theo bidu thic:
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T14ke®T
E“’:b‘[ 1+k }

Vi k:h va tzi.
h, B

Bing 4.8: Két qua tinh ddi tdng 2 16p mot tir dudi lén dé tim By

ST o E; E, h; X Hy | Ew’
Lép két cau (Mpa t=> (em | k=22 | (em
T Y E k= M
) S I Y T I B
1 CPPD loai I 250 5 30 - 30 | 250
, | CPPDgiacdxi | (o0 | 600 o, | o | g4 | 42 |329.871
mang 250
' 0O 105
3 | Bétongnhya C19 | 350 | 329.871 7 | 0.167 | 49 |332.702
il =1.262
4 | Bétongnhya C12.5 | 420 | 332702 5 | 0.102 | 54 |340.209

b. Hé s diéu chinh p = f[ﬂ) voi L34 636
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.189
Moédun dan hdi trung binh: By =BxE,, =1.189%340.209 = 404.509 (MPa)
c. Tinh Ey, ctia ca két cdu: str dyng toan do hinh 3.1 (22TCN211-06)

E 48
Ho2% 1438 -

= . =0.119
D 33 B 404.509

Tir 2 9 s6 trén tra toan dd hinh 3.1 (22TCN211-06) ta duoe: E—g‘_: 0.493

¢
tb

Vay: E_, = 0.493x 404.509 =199.423 (MPa)
d. So sanh diéu kién: E, 2K .E

ch =—

K&.E, =1.1x181=199.1(MPa) (véi Kg: hé sb cudng do; tra bang 3.2 22TCN
211-06)

Két qua kiém toan: B, =199.423MPa > K{{.E  =199.1 MPa
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Viy két cau do dwong béio dim dat yéu ciiu cuwong dj theo tiéu chuan ap vong

dan héi cho phép.

4.4.2.2 Kiém tra cuong do két cdu dur kién theo diéu kién chiu cdt trivot trong nén dat

a. Tinh Ey, ciha c& 4 1op két ciu:

Bdng 4.9: Két qud tinh doi tang 2 16p mét tiv dheoi lén dé tim E,,

ST o E; E, h; ) Hy, Ey’
Laop két cau Mpa t=—= cm - | (em
T ( )p E, ( ) k = N ( ) (Mpa)
1 CPPD loai 1T 250 ) 30 - 30 | 250
5 CPDD giacoxi | o 600 ., 2 1 o4 | ap | 32987
mang 250 ' |
250
3| BétongnhyaClo | 250 | 320871 00| 7 | 0167 | 49 3175‘53
300
4 | Batong nhua C12.5 | 300 | 317535 "% s | 0102 | 54 3151'89

Xét hé s6 diu chinh B=f EJ voi B 24 1.636
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.189

Médun dan hdi trung binh: B =B xE), =1.189%315.891 =375.594 (MPa)

b. X4c dinh tng suét ct hoat dong do tai trong banh xe tiéu chuén tinh toan gy
ra trong nén dit Tauc

B 594
H_34 1636, =B 37559
D 33 E, E, 48

=7.825

Theo biéu d6 hinh 3-3 (22TCN 211-06), v6i géc ndi ma sét ciia dét ndn ¢ = 28°

ta tra duge: A2 = 0.0145 .
p

Vi ap Iyc trén mit dudng cia banh xe tiéu chuén tinh toan p = 0.6 MPa nén ta
co:
= T, =0.6x0.0145 = 0.0087 (MPa)

c. X4c dinh {mg suét cit hoat dong do trong lugng bang than cac 16p két cdu o
dudng gay ra trong nén dat T,,
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Tir gia tri chiéu day H =54 (cm) va ¢ = 28°
Tra Todn dd hinh 3.4 qui trinh 22TCN 211-06 tim Gng suét cht dong T,y
Ta =-0.002
d. Xac dinh tri s Cy:
C, =Ck, k,k,
Ta co:
e ¢=0.024(MPa)
e ¥, =0.6:tinhcho két chu 4o dudng phin xe chay
e k,=0.8:vi sb truc xe tinh todn 590 truc/lan.ngay dém < 1000 truc
o k,=1.5:ditnénla4sét
Viy: C, =0.024%0.6x0.8x1.5=0.017 (MPa)
e. Kiém tra diéu kién tinh toan cufing d6 theo tiéu chuén chiu cit trugt trong nén
dat:

iL +Tavsg‘—
a7

Vé6i dudng cép IV do tin cdy yéu ciu ¢ bang 3-3 (22TCN 211-06) béng: 0.9
Theo bang 3-7 (22TCN 211-06) K&, = 0.94 va véi céc tri $6 Ty va T,y tinh dugce
O trén ta co:

C, 0.017
K®  0.94

cil

T, +T,, =0.0087+(~0.002) = 0.0067(MPa) < =0.018

Vay két cdiu do dwong théa diéu kign cdt truot.

4.4.2.3 Kiém tra cuong do két cau du kién theo tiéu chudn chiu kéo uon trong cdc 16p
bé tong nhywa

Gku = Gku X p x k]}
a. D6i v6i 16p bé téng nhya C12.5
Tacoé:h=5cm; E=1800 MPa

Tri s6 Eg, ctia 3 16p phia dudi né dugce xac dinh nhu sau:
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Bdng 4.10: Két qua tinh doi ting 2 I6p mot tir dudi lén dé tim E,,

ST <« E; E, U h, | Hy Ey’
Loép két cau (Mpa t=—= cm h cm
1 CPBD loai Il 250 - 30 - 30 250
o | CFPDglcoxi gy | 800 _nu N a | 04 | 42 | 320871
mang 250
1600
3 Bé tong nhya C19 | 1600 | 329.871 7 0.167 | 49 | 438.014
Xét hé sb diéu chinh p = f( = voi H_49 1.485
D D 33

Tra bang 3.6 (22TCN211-06):p = 1.175
Modun dan hdi trung binh: B =BxE, =1.175x438.014 = 514.666 (MPa)

E, _ 48

Véi =0 = =0.093, tra toan &3 hinh 3-1 (22TCN 211-06):
By  514.666
Fcf;m 0.417
Ey
Vay: E,, =0.417x514.666 = 214.616 (MPa)

Tim 5. o day C12.5 bang céch tra toan dd hinh 3.5 (22TCN 211-06) voi:

— E 1800
H _ 5 _ L = 8.387
D a3 02 T l6

ch,m

Két qua tra todn dd dugc oy = 1.83 vavoi p=0.6 MPa ta co:
c,, =1.83x0.6x0.85=0.933(MPa)

b. Déi v6i bé téng nhya C19:

E, xh,
Z(_MX )25_x1800+7x1600:1683.333 (MPa)

Lll 12

Tri s& B, cta 2 16p CPDD gia ¢d xi mang va CPPD loai IT 13 E, =329.871 MPa
(da tinh & trén) voi be day 2 6p 1a H =42 cm.

Vi %_' _ % ~1.273, tra bang 3.6 (22TCN 211-06) dugc p =1.14
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B =1.14%329.871=376.053 (MPa)

Ap dung toan dd hinh 3-1 (22TCN 211-06) d& tim £, tai mit I6p CPDD gia ¢6
Xi mang;:

Vi E, = e 28 va 32221_273,taduqc E°—‘ﬁ“c“:0.442 .

] =0.1
E*  376.053 D 33 E

Viayco: E,_, =0.442x376.053 =166.215 (MPa)

chm
Tim o O day 16p bé tong nhua C19 biang céch tra todn do hinh 3.5 (22TCN
211-06) véi:

E, 1683.333
Bl hsee; = =

L = =10.127
D 33 E,, 166215

Két qua tra todn db duge oy =1.72 va p=0.6 MPa ta co:

o, =1.72x0.6x0.85 = 0.877 (MPa)
S6 truc xe tiéu chuln tich Ity trong thoi han thiét ké: N, =1.892x10° tryc/lan
Kiém toan diéu kién kéo udn tai ddy cic 16p bé tong nhya:

L1 1L
NS (1.892x10°)"

k, —=0.462

Cudng do chiu kéo udn tinh todn :
e Bé& tong nhya C12.5: Ri‘t“ =k, xk, xR, =0.462x1x2.8=1.294 (MPa)
e Bétongnhya C19: RE =k, xk, xR, =0.462x1x2=0.924 (MPa)

Do tin cy thiét ké 0.9, tra bang 3-7 (22TCN 211-06): K =0.94

ku
T it
Diéu kién : Oy, < — -
Rcd

o B&tong nhua C12.5: 6* =0.933 < % - 1377 (Pat)

e Bé tong nhya C19: ¢* =0.877 < 90%1_ =0.982 (Dat)

c. Doi v6i 16p cap phoi da dam gia ¢o xi ming
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Xac dinh modun dan hdi chung ciia 16p vét lidu phia dudi day 16p gia ¢b xi ming

( tim Ey,p, tar mat 16p CPBD loai 11):

it oA E; B h; h H Ey’
STT | Lop két ciu e — k=2 tb tb
(Mpa) Ei (Cm) hl (C]n) (Mpa)
| CPPD loar I | 250 - 30 R 30 250

Xét hé s6 didu chinh p = f[ﬂ) voi L -39 _ 4909
D D 33

Tra bang 3.6 (22TCN211-06): p = 1.093

E* = 250 MPa

th

Ap dung todn dd hinh 3-1 (22TCN 211-06) dé tim g tai mit 16p CPDD loai

II:
vei B_30 go00 va oo 48 410y
D 33 EX 250

Ta duoc: —]:jw‘;}L =0.448.
E C

b
Vay co: B, = 0.448x250 =112 (MPa)

= E,, =PxE, =1.093x112=122.416 MPa

Mb dun dan hdi chung cta cdc 16p BTN:

E. xh.
B - > (B, % ,):5><1800~|—7><1600:162‘,’3.33MP&1

>'h, 12

Tra toan d6 3.6 v&i dé tim o, tai day 16p CPPD gia ¢b xi ming;

H 24 _ (g, B 108333 e . Ba 600 4o
600 E 122.416

chm

D 33 B,

V&y: o = 0.46 (MPa)
G, =0.46x0.6x0.85 = 0.235MPa

k= 286 286 563
NO'T O (1.89210%)°

Theo muyc 3.6.3 (22TCN 211-06) trong trirdng hop nay ldy k, = 1.
Vay cudng d6 chiu kéo udn tinh toan cua 16p CPDD gia ¢6 xi ming la:
RY =k k, R, =0.583x1x0.8 = 0.466MPa
Trang: 36
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Hé s6 KX =0.94 14y theo bang 3-7 (22TCN 211-06) cho trudng hop dudng cp
III Gng vai d6 tin cay 0.9

Ry 0.466

= = 0.496 MPa
K 0.94

ku
= 0, =0.235(MPa) < % =0.496(MPa)

cd
Vay két cau thiét ké théa méan diéu kién chiu kéo uon.

Két ludn: Két cAu hoan toan dap wng yéu ciu vé ba trang thai giéi han.

4.5 Lua chon phwong an két cAu hop 1y cho thiét ké ky thuat

Muc dich cta viéc so sanh kinh té cac phuong 4n mit duong la chon két cAdu mat
dudng hop 1y nhit ctia mot tuyén duong di xac dinh, vi vay khi tinh chi phi xay dung
tap trung va chi phi thudng xuyén s& don gian va nhiing thanh phén chi phi nao gidng
nhau ddi vé6i cac két cAu mat duong dem so sanh thi c6 thé bd qua khong xét téi. Vi 2
loai két cu lua chon thi chét luong khai thac cta hai phuong 4n & cudi thoi han tinh

toan 15 ndm 13 gan nhu nhau.
4.5.1 Téng chi phi xiy dung va khai thic tinh doi

n C
Ptd :I<ld +le(1+et )t
td

Trong do:
° K,: tong chi phi tip trung cho xdy dung ban déu, cac dot cai tao ning
clp, dai tu va tring tu.
e n: thoi gian tinh todn lay n = 15 nim.
e (,: chi phi thudng xuyén trong thoi gian khai thac mét duong gdm chi phi
duy tu thuong xuyén va chi phi vén tai ndm tha t (ddng/nam).

o ¢y =0.08 1a hé sb hiéu qua kinh té khi tinh ddi.

Xac dinh K @

C Ny C Npp C
K, =Cyd——T Tt d 4+ ——
T (lrey)® T (1e)t T(1rey)"

Trong do:
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e Cy: chi phi xdy dung ban dau lkm két cdu do dwong duge xac dinh theo
du toan.

e (., :chiphicaditao ning chp mit duong,

o Cg chi phi mét 14n dai tu 4o duomg xac dinh theo du todn khi thiéu sé liéu
cd thé tham khao bang ti 18 v6i vén xdy dung ban dau.

e Cyy: chi phi mét 4n trung tu 4o dudng xéc dinh theo du toan khi thiéu sé
liéu c6 thé tham khao bang ti 18 voi vén x4y dung ban dau.

e T¢, Ty, T thoi gian (ndm) ké tir nim géc dén luc cai tao dai tu hoac
trung tu.

e ng Ny ;0 14n dai tu va trung tu trong khoang théi gian khai thac tinh todn
n =15 nim.

n C
Xac dinh » —~+—
’ ZL: (1 +em)t

u __(j-t—_—g_ = CdMn +SQan
I (l—i—em)

Trong doé:

e Cg chi phi hang ndm cho viéc duy tu sira chita nhé 1km két cdu 4o duong.

e S:chi phi vén tai 1T.Km hang héa.

e M, : h¢ sé tinh ddi phu thudc vao thdi gian khai théc tinh toan, hé sb ting
trudng luu fuong xe hang nam voi hé s6 hidu qua kinh té 0.08.

¢ Q,: khdi luong vén chuyén hang hoa trong nam.

Trong qué trinh str dung gia st khong ¢ cai tao ning cdp va vi chét luong ki
thuft ctia hai phuong an két cdu 14 twong duong nhau nén khi tinh toén so sanh ta
khong xét dén chi phi vin tai hang hoa vi ching bang nhau, cac chi phi dai tu trung tu
ti 1& v&i von diu tu ban diu (va gia st thoi gian dai tu, trung tu hai phwong 4n 1a nhu
nhau) do d6 khi phan tich so sanh ta chi cin xét t6i gia thanh xfly dung ban diu 1a
dugce.

Bé tong nhya chat 12.5:

e San xuét: AD.26223
e Vin chuyén: AD.27243
e Thicong: AD.23233
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Bé tong nhya chit 19:

e San xuit: AD.26222
e Vin chuyén: AD.27243

e Thicong: AD.23225

Cép phbi da dam loai I: AD.21217
Cép phdi da dam loai IT: AD.21226
P4 dim gia ¢b xi ming: AD.12320
Bang tinh toan chi phi xdy dung cho 100m” dudng theo don gia xay dung co ban
cta tinh Dong Nai cho hai phuong dn nhu sau :

Bdng 4.11: Bang tinh todn chi phi mdt dwong theo don gid xdy dung tinh Dong Thdp

Phuwong dn 1 (Tinh todn cho 1 00m’ mdit dwong)

M3 hiéu
cong tac

Danh muc cong tac

Pon
vi

Pon gia

Vit liéu

Nhéin
cong

May thi
cong

Téng
chi phi

AD.23234

Rai tham mit dudng
bétdng nhya hat min,
chidu day da lén ép
6cm

100m>

16,522,733

617,826

502,818

17,643,377

AD.24211

Tudi 16p dinh bam
mat dudng bang nhua
pha dau, lugng nhya
0,5kg/m”

100m?

730,995

80,970

364,038

1,176,003

AD.23225

Rai tham mit duong
bétdng nhya hat trung,
chiéu day da len ép
8cm

100m>

21,411,745

811,046

628,833

22,851,624

AD.24213

Tudi 16p dinh bam
mit dudng bang nhya
pha dau, lugng nhya
1kg/m*

100m>

1,688,634

80,970

364,038

2,133,642

AD.21217

Lam mat dudng cap
phéi 16p trén, chiéu
diy mit dudong di 1én
ép 18cm

100m>

1,519,100

1,020,345

1,928,821

4,468,266

AD.21226

Lam mit dudng cap

phdi 16p dudi, chidu

diy mat dudng da lén
ép 16cm

100m?

1,028,250

673,647

1,208,313

2,910,210

AD.21226

Lam mat duong cap
phdi 16p dudi, chidu
diy mit duong da 1én
¢p 16cm

100m?

1,028,250

673,647

1,208,313

2,910,210

Don gia thi cong 100m” mit dudng:

54,093,332 |
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Bang 4.12: Bang tinh todn chi phi mdt duong theo don gid xdy dung tinh Pong Thdp

Phwong én 2 (Tinh todn cho 100m’ mdt duong)

STT

Ma hiéu
cong tac

Danh muc cong tac

Pon
vi

DPon gia

Vit liéu

Nhian
cong

May thi

Téng «
phi

AD.23233

Rai tham mat duong
béténg nhua hat min,
chiéu day da len ép
Scm

100m”

13,772,732

514,855

cong

464,128

14,751,

AD.24211

Twoi 16p dinh bam
miit dudng bing nhua
pha déu, lwgng nhyra
0,5kg/m2

100m”

730,995

80,970

364,038

1,176,0

AD.23225

Rai tham mdt dudng
bétdng nhua hat
trung, chiéu day da
lén ép 7cm

100m?

18,735,277

709,665

550,229

19,995,

AD.24213

Tuwéi 16p dinh bam
mit dudng bing nhua
pha dau, lugng nhya
lkg/m?2

100m?

1,688,634

80,970

364,038

2,133,6

AD.12320

Lam 16p mong da cép
phdi d4 dam gia c6 xi
mang, tram trdn
30m3/h, cat min gia
¢b 5% xi ming

100m’

1,133,900

877,716

1,298,618

3,310,2

AD.21226

Lam mat dudng cdp
phdi 16p dudi, chidu
diy mit duomng d3 [en
€p l6cm

100m*

47,791,321

8,079,049

4,338,683

60,209,(

AD.21225

Lam mit dudng cép
phdi 16p duéi, chiu
diy mat dudng d3 len
ép l4em

100m>

899,550

627,567

1,075,465

2,602,5

104,178,

Pon gié thi cong 100m* mat dudng:

So sanh 2 phwong an két cu 40 duong, ta thiy phuong an 1 gia thanh thip hon
phuong an 2.

4.5.2 Cic chi tiéu khdic
Ta nhin thdy hai phuong 4n két ciu 4o dudng doi héi vé yéu cdu vt licu khéng
khéc bigt nhiéu, chat lugng khai thac va duy tu bao duéng la twong duong nhau.

Phuong 4n thit nhét thi ¢6ng don gian va tién lgi hon so véi phuong &n thir hai.
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4.5.3 Két luin

Dua trén so sanh vé mat kinh té va diéu kién thi cong, ta thiy hai phuong 4n thi
phuong an 1 thi cong don gian, d& kiém tra kiém soét chit lugng hon, phu hgp voi
cong nghé thi cong & dia phuong va chénh 1éch kinh té khong 1én so véi phuong an 2.
Do do6 ta lya chon phuong an 1. (Chi tiét tinh todn két cdu theo 22TCN211-06 s& duge
tinh cho két cAu dugc lya chon & phin thiét k& ki thuat).
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CHUONG 5: THIET KE THOAT NUOC

Nude ludn 1a ké thu nguy hiém coa dudng. Nude gy x6i 1& cdu cdng, nén
duong, sat 16 ta luy. Nude ngdm vao nén va mit duong lam cho cudng dd chiu lyc cua
dit nén va vt lidu mat duong giam di dang ké va do d6 két cAu miit duong dé bj pha
hong khi xe ning chay qua. Vi vay viée thiét ké hé théng thoat nuée trén duong hop ly
¢6 y nghia rat 16n v& mit kinh t& va ning cao chét lugng khai thac cua dudng 6 0.

Hé thong thoét nude dudng 6 t6 bao gdm hé thdng tho4t nuée mit va hé thong
thodt nuéc ngdm. Véi dic diém dia hinh cua 2 phuong 4n tuyén trén ta chi xem xét
tinh todn hé théng thoat nude mit. Cac giai phap ki thuét thoat nuéc mit nhu do déce
doc va do dbc ngang tuan thi theo quy dinh cua TCVN 4054-2005, cic cong trinh
thodt nuge thiét ké gdm ¢6 : ranh bién, cong trinh thoat nudc qua dudng (ciu hodc
cng...).

Nén dudng va cdc cong trinh trén duong déu chiu tac dung ctia nguén nuéc nhu
nude mua nude ngim va nude tir noi khac dd vé. Céc ngudn nude ddu co tac dung
truc tiép dén cudng d6 va do va do én dinh. Chinh vi véy cén ¢6 cong trinh diéu chinh

va ngdn chan dong nudec.

3.1 Xac dinh luu lwgng tinh todn
Theo qui trinh tinh toan dong chay It 22TCN 220 — 95.
Luu lugng cia dong chay lii:
Qo = A,y x@xH , xFx3, (m’/s)
Trong do :
® Qu: Luu lugng dong chay lii ng véi tin sudt thiét ké — tra bang 30
TCVN 4054-2005 tin suét tinh to4n thiy vin véi cac cdng trinh trén
dudng 6 t6 Gng v6i dudng cép I11.
o H,y Luong mua ngdy (mm) tng v6i tin sudt thiét ké p% , tinh céng ding
Hyop = 129 mm.
e (: H&sb dong chay Iii, lé)f thy thude vao loai dit clu tao luu vie, lugng
mua ngay thiét ké ( Hyy, ) va dién tich luu vue (F).
e A% Modun dinh Iii (g v6i tin suét thiét ké phu thudc vao dia mao thiy
vin ¢, thoi gian tap trung dong chay trén sudn dbc 1, ving mua
o §;: Hé sb xét dén su chiét giam luu lwong dinh i do dién tich ao hd, didm

lay, rung cdy. 6, =1
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o F:Dién tich luu vuc (km?)
5.2 Tinh to4n cic yéu t6 thiy viin
Chiéu dai binh quan sudn ddc (bgg)

b, = 2 !
5_1.8><(L+Zl) o)

Trong do:

e L: chiéu dai dong chinh (km)
~e YI: tdng chiéu dai cac dong nhanh (km), chi tinh nhitng dong nhanh c6
chidu dai 1 > 0.75B ( B: chiéu rong trung binh cuia luu vyc )
&
2L

» Luuvuc 2 suon: B =
» Luu vuc 1 suon: B :%

Dic trung dia mao thiy vin cua sudn doc.

b 0.6
m, xJ% x ((p xH . )0'4

¢, =

Trong do:
e m, Thong sd tap trung dong chdy trén suon déc (hé sb nham cta sudn
déc) tra bang 2-5 22TCN 220-95.
e J.: Do dbc trung binh clia swon dbc luu vue(*y,).
Tir ¢ tra bang 2-2 22TCN 220-95, xac dinh duge thoi gian nude chay trén suon

doc .

Dic trung dia mao thity vin ctia dong song:

i = 1000x L.
(. ¥
m, ><J,% x FO% x(ocx Hp%)025

Trong do:
e my: Thong sd tap trung nudc trong song
e J; : Db dbc dong sdng chinh (0/00), voi:

Chyx1 4 (h +hy)x ], e (hy +h )

Jl LZ

Trong do :
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e hy, hy, ....h,: cao dd nhimng di€m gay khic trén trac doc so vdi giao diém
cua 2 dudng

o I, 1.1, culy gitta cac duong gy khac

Theo 1, va vang mua la XVIII tra bang 2-2 (22TCN 220-95) ta ¢6 A,

5.3 Két qua tinh toan

Bang 5.1: Bdng xdc dinh cdc ddc trung thity van

P hg'l‘l’“g X: F(km2) | L (km) (15111) bs(m) | JI(%0) | JTs(%o)
Cl | 028489 | 025810 | 0 | 613231 | 15410 | 16446
C2 | 004356 | 046330 | 0 | 52233 | 7777 [10.11
C3 | 021654 | 039200 | 0 | 306881 | 123.58 |  180.69
C4 | 1.15923 | 103080 | 0 | 624773 | 632 79.81
1 C5 | 009628 | 025100 | 0 | 213.098 | 107.90 | 139.65
C6 | 009757 | 035284 | 0 | 153.622 | 163.50 | 13423
C7 | 045906 | 0.86169 | 0 | 295968 | 4237 79.16
C8 | 090336 | 072350 | 0 | 693.665 | 10.65 66.84
Co | 058234 | 054250 | 0 | 596351 | 57.40 67.75
Cl0 | 053547 | 093610 | 0 | 317.790 | 47.13 53.55
Cl | 029712 | 037860 | 0 | 435986 | 72.00 12379
C2 | 258331 | 061974 | 0 | 2315769 | 31.20 164.74
C3 | 040386 | 055760 | 0 | 402376 | 5831 [14.30
C4 | 005099 | 040740 | 0 | 69.531 | 70.64 11422
, C5 | 003454 | 037754 | 0 | 50826 | 18225 | 146.87
C6 | 005901 | 058735 | 0 | 55819 | 16298 | 114.93
C7 | 004251 | 061490 | ©0 | 38406 | 144.85 120.19
Co | 0.04623 | 035350 | 0 | 72652 | 10717 | 19211
Cl0 | 037796 | 072080 | 0 | 291313 | 11270 | 170.62
C8 | 034162 | 062332 | 0 | 304483 | 141.03 158.96
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Bdng 5.2: Bang xdc dinh thoi gian tdp trung nudc (rén suon doc

1 0,
Phggng le bs (m) ms (;i)) 0] ?rlnlnf; Os Ving
mua
Cl 613.231| 025]| 164.46| 0.76| 145 6.208
C2 52233 | 0.25] 11011 0.77| 145 1.589
C3 306.881 | 0.25| 180.69| 0.76 | 145 3.984
C4 624.773 | 025| 79.81| 0.63| 145 8.406
. C5 213.098 | 0.25]139.65| 0.81| 145 3.371
Co6 153.622 | 02513423 | 0.81| 145 2.803
C7 295968 | 025| 79.16| 0.75| 145 5.020
C8 693.665| 0.25| 66.84| 0.72| 145 8.949
C9 596.351| 0.25]| 67.75| 0.75| 145 8.008
C10 317790 | 0.25| 53.55| 0.75] 145 5.890
XVIII
Cl1 435986 | 0.25|123.79| 0.76 | 145 5.509
C2 | 2315769 | 0.25|164.74| 0.75| 145| 13.844
C3 402376 | 0.25]| 11430 0.77| 145 5.349
C4 69.531| 0.25]| 11422 0.77| 145 1.866
) C5 50.826 | 0.25| 146.87 | 0.77| 145 1.434
Cé 55.819| 0.25| 11493 | 0.77| 145 1.633
C7 38406 | 0.25]120.19| 0.77] 145 1.287
C8 304.483 | 0.25] 15896 | 0.75| 145 4.142
€9 72.652| 02519211 0.97| 145 1.639
Cl10 291313 | 025 170.62| 0.75]| 145 3.949
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Bdng 5.3: Bang xdc dinh ddc trung dia mao long séng 0,

- 4]
Phl;:ng le F(km2) | L (km) ml (‘%?0) 0] (I;;lr:; O
Cl 0.28489 | 0.25810 11]154.10| 0.76 | 145| 1.849
C2 0.04356 1 0.46330 11| 77.77| 0771 145| 6.645
C3 0.21654 | 0.39200 1112358 0.76 | 145 3.237
C4 1.15923 | 1.03080 11 6.32 | 0.63| 145]15.796
. C5 0.09628 | 0.25100 11| 107.90 | 0.81 145 2.614
Coé 0.09757 | 0.35284 11]163.50{ 0.81 1457 3.188
C7 0.45906 | 0.86169 11 4237|075 145 8.454
C8 0.90336 | 0.72350 11] 10.65| 0.72 1451 9.594
C9 0.58234 | 0.54250 11| 5740) 0.75| 145 4.532
C10 0.53547 | 0.93610 [1] 47.13 ] 0.75| 145| 8.529
Ct 0.29712 | 0.37860 11 72.00]0.76 | 145| 3.459
C2 2.58331 | 0.61974 I[14 31.20 1 075| 145| 4.371
C3 0.40386 | 0.55760 11| 58311077 145| 5.045
C4 0.05099 | 0.40740 11| 7064|077 145| 5.800
5 C5 0.03454 | 0.37754 111182251 077 1451 4.320
Cé 0.05901 | 0.58735 1116298 0.77 | 145| 6.101
C7 0.04251 | 0.61490 11114485 0.77 | 145| 7.211
C8 0.34162 | 0.62332 11]141.03 [ 0.75| 145| 4.409
C9 0.04623 | 0.35350 11]107.17 | 0.77 | 145| 4.489
C10 0.37796 | 0.72080 1111270 | 0.75; 145 5358
Bang 5.4: Bang xdc dinh modun dong chdy Ay,
Pht’rorng Vl Ving Ts 16} Ap%
an tri mua
C1 32.079 1.849 0.2196
C2 9.336 6.645 3.6509
C3 19.870 3.237 0.2731
C4 64.060 | 15.796 0.0774
C5 14.968 2.614 0.8521
1
C6 11.094 3.188 1.5607
C7 23.138| 8.454| 02137
C8 69.486 | 9.594| 0.1283
C9 60.078 4.532 0.1427
C10 29.233 8.529 0.1901
5 Cl1 26.563 3.459 0.2258
C2 - 03.449 4371 0.1146
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C3 25.444 5.045 0.2173
C4 9.446 5.800 3.1710
C5 9.287 4.320 2.4267
Co 9.353 6.101 3.3568
C7 9257 7.211 39797
C8 20.427 4.409 0.2404
c9 9.356 4.489 2.5017
Cl10 19.593 5.358 0.3393

Bdng 5.5: Bdng xdc dinh lwu luong nudc Qpy

Phuong | Vi H4% F % | Ghi
an ° trf HpH ® (mm) (km?2) o1 1?12/5 chua
Cl 02196 | 0.76| 129| 0.28489 1 6.134 | Cong

C2 3.6509 | 0.77| 129| 0.04356 1| 15.796 | Céng

C3 02731 0.76| 129| 0.21654 1 5.797 | Céng

C4 0.0774 | 0.63| 129| 1.15923 1 7.287 | Céng

{ C5 0.8521| 0.81| 129| 0.09628 1 8.573 ce}ng
C6 1.5607 | 0.81| 129| 0.09757 1| 15.911| Cong

Yy 02137 | 0.75| 129| 0.45906 1 9.490 | Cong

C8 0.1283 | 0.72| 129| 0.90336 1| 10.763 | Cong

C9 0.1427| 0.75| 129| 0.58234 1 8.041 | Céng

C10 0.1901| 0.75| 129| 0.53547 1 9.849 | Cong

Cl 02258 | 0.76| 129| 0.29712 1 6.578 | Cong

C2 0.1146 | 0.75| 129] 2.58331 1| 28.650| Céu

C3 02173 0.77| 129| 0.40386 1 8.718 | Céng

C4 31710 | 0.77| 129] 0.05099 1| 16.060 | Cong

5 C5 24267 077 129| 0.03454 1 8.326 c{mg
C6 33568 | 0.77| 129| 0.05901 1| 19.677 | Cong

&7 3.9797 | 0.77| 129 0.04251 1| 16.804 | Cong

C8 02404 | 0.75| 129| 034162 1 7.945 | Cong

C9 25017 | 0.77| 129| 0.04623 1| 11.488 | Cong

C10 03393 0.75| 129| 037796 1| 12.407 | Cong

5.4 Tinh toan khdu d cong

5.4.1 Trinh tw thiét ké

Budée 1: Xac dinh cac vi tri cong (cau) (noi c6 nude thudng xuyén qua dudng).

Buée 2: Xac dinh cac dién tich ty thiy truc tiép, gidn tiép db vé cong trinh thoat
nude (khoanh dién tich tu thuy tryc tiép trén binh dd).
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Bude 3: Xéc dinh luu lugng thiét ké tir luu vue db vé& qua cbng (cdu) bing

phuong phap hinh thai 4p dung cho [uu vuc nho.

Burée 4: Chon khiu do cbng (chu), loai miéng cong (miéng theo dong chay hay
khong), ché do chay trong cbng (khong 4p, ban ap, co ap).

Birée 5: B0 tri cong cdu tao néu can thiét.

5.4.2 Chon khitu dp cong

5.4.2.1 Tinh todn chi tiét tai vi tri coc C1 (Phuong dn 1 )
Do ta tinh duoe luu lugng nude tinh toan 13 Qyy, = 6.134 (m*/s) < 25 (m*/s) nén ta

bé trf cbng tai khu vire nay.
Cbng la cong trinh thodt nwdc chinh trén dudng.

Dua vao Iuu lugng Qe = 6.134 (m/s) < 15 (m%s), ta chon dang céng tron sé
kinh té hon.

V&1 Qpe, = 6.134 (m*/s), tra bang phuy luc 16 — sach “Thiét ké dudng 6 t6 — Tép
3” clia Nguyén Xuin Truc, ta chon ! cdng loai I, dudng kinh 2m (cbng tron cé miéng

loai thuong) co:

e Luu lugng nuée thiét ké cho 1 cbng: Q. = 5.385 (m’*/s),
e Chiéu siu nudc dang: H = 2.002 (m).
e Van tc dong chay: V =2.97 (m/s).

Chon do dbc cna cbng chon i, = 2% .
Didu kién dé dam bao cbng chay khong ap 1a : H < 1.2h,,

Khi i, < iy thi kha ning thoat nuée cta cong khong dp nhu sau ;

Qc =, XM, X\/ZXgX(H-hC)

Trong do:
e h, : chiéu sAu nudc & mit cit co hep cda cong h, =009h, = I.O77(m)
e , :dién tich nude chay tai chd thu hep trong céng. Xéc dinh tir db thi dic

1
;;;;;;; Lar

"
trung il nh e

e g:giatdc trong trudmg.

Trong do:
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e V. :vintdc dong chdy.

e ¢, :h¢ s6 van ‘téc liy béng 0.85
= H~2h, =2x1.077 = 2.154(m)
Dic trung luu lugng xéc dinh theo bang néu biét:

2 2
Q _ 6.134 0119

gxd® 9.81x2’°

Tra bang 10-3 (sdch Thiét ké duong 6 t6 Cong trinh vugt song tap 3 —Nguyén

Xuan Truc) ta co:

% ~ 0.598 = h, =0.598d =0.598x 2 =1.196(m)

=5 h =0.9h, =0.9%x1.196 =1.077(m)

= H=2.154(m) <1.2h,, =1.2x2=2.4(m)
K&t luan: Céng lam viéc theo ché d khong 4p.
Khd niing thodt nuwéc ciia cong:

Kha nang thoat nudce cua cbng khong ap nhu sau :

Q. =@, X, x|2xgx(H-h,)

o

T

Vih, =1.001(m)> S =2 = 1(m)
a=\jR2 (h —5) =22 = (1.077-1)" =1.99(m)

cosal, = cos(—x— = cos[o—'oﬂ) =1.57
d/2 1
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=1.724

Qc :chmc X\/ZXgX(H_hC)
=0.85%1.724x /2% 9.81x(2.154~1.077) = 6.737(m’ /s)

= Q. =6.737 m’/s > Q, = 6—12—%51- =3.067 (1113/3)

Vay tai vi tri C1 dam bao didu kién thoat nude cia cdng.
Xdc dinh cao dé khong ché:
e Pidukién 1:
HYP =H+0.5=2.1544 0.5 = 2.654(m)
e Didu kién 2:
Hpb = d+28+0.5=2+2x%0.2+0.5=2.9(m)
= Cao d6 khbng ché:
Hy" = max(Hyy's Hyy ) = max(2.654;2.9) = 2.9(m)

3.4.2.2 Bo tri cong tai cac vi tri con lai

Bdng 5.6: Bdang chon hinh dang va khau dg cong

: Khau £
Pht,rorng V} Qp% do S.,O Qtk Loai céng
an tri m3/s cta _
(m)
Cl1 6.134 2 1 6.134 Chng tron loai I
C2 | 1579 2 3 5.265 | -Cbng tron loai I
3 5.797 1.5 2 2.899 Céng tron loai |
C4 7.287 1.5 2 3.644 Cbng tron loai T
1 C5 8.573 | 1.75 2 4286 | Cbngtron loail
C6 15.911 2 3 5.304 Cbng tron loai I
C7 9490 | 1.75 2 4.745 Cbng tron loai 1
Cc8 | 10763 | 1.75 3 3.588 Cbng tron loai |
C9 8.041 1.5 3 2.680 Cédng tron loai 1
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Cl10 | 9.849 15 3 3.283 Cbng tron logi 1
£ 6.578 1.8 3 2.193 Céng tron loai I
C2 | 28.650 2 1 28.650 Céu
C3 8.718 1.5 3 2.906 Céng tron loai I
C4 16.060 2 3 5.353 Céng tron loai I
) Cs 8.326 1.5 3 2.775 cc'fmg tron loai I
C6 19.677 2 3 6.559 Cong tron loai I
C7 16.804 2 3 5.601 Céng tron loai I
C8 7.945 1.5 3 2.648 Céng tron loai I
C9 | 11.488 | 1.75 3 3.829 Cbng tron loai T
Cl10 | 12.407 | 1.75 3 4.136 Cbng tron loai I
Bang 5.7: Bang xdc dinh ché @ chay ciia cong
. khau £ n
Phuong | Vi | 4 | 45 | Q2/edS | hi/d | hk | he | H |12hev| €GO
an tri (d) chay

Cl | 6.134 2 0.120 | 0.598 | 1.196 | 1.077 | 2.154 | 2.400 | Khong ap

C2 | 5.265 2 0.088 | 0.550 | 1.101 | 0.991 | 1.982 | 2.400 | Khong ap

C3 | 2899 | 1.5 | 0.113 | 0.588 | 0.881 | 0.793 | 1.586 | 1.800 | Khong ap

C4 | 3644 | 1.5 | 0.178 | 0.661 [0.992 | 0.893 | 1.786 | 1.800 | Khodng ap

C5 | 4286 | 1.75 | 0.114 | 0.590 | 1.032 | 0.929 | 1.857 | 2.100 | Khong 4p

C6 | 5304 | 2 | 0.090 | 0552 |1.105] 0.994 | 1.989 | 2.400 | Khong ép

C7 | 4745 | 1.75 | 0.140 | 0.621 | 1.087 | 0.978 | 1.956 | 2.100 | Khodng ap

C8 | 3.588 | 1.75 | 0.080 | 0.536 | 0.937 | 0.844 | 1.687 | 2.100 | Khdng ap

C9 | 2.680 | 1.5 | 0.096 | 0.563 | 0.844 | 0.760 | 1.520 | 1.800 | Khong ap

C10 | 3.283 1.5 | 0.145 | 0.626 | 0.939 | 0.846 | 1.691 | 1.800 | Khdng ap

Cl | 2193 | 1.5 | 0.065 | 0.508 | 0.762 | 0.686 | 1.372 | 1.800 | Khdng ap

C2 | 28.650 2 2.615 | 1.422 |2.843 | 2.559 |5.118 | 2.400 Ban ap

C3 | 2906 | 1.5 | 0.113 | 0.588 | 0.883 | 0.794 | 1.589 | 1.800 | Khong ap

C4 | 5353 2 0.091 | 0.555 | 1.110| 0.999 | 1.998 | 2.400 | Khong ap

CS | 2.775 1.5 | 0.103 | 0.573 | 0.860 | 0.774 | 1.548 | 1.800 | Khong ap

C6 | 6.559 2 0.137 | 0.618 | 1.236| 1.112 | 2.224 | 2.400 | Khong ap

C7 | 5.601 P 0.100 | 0.568 | 1.136 | 1.023 | 2.045 | 2.400 | Khdng ap

C8 | 2.648 | 1.5 | 0.094 | 0.559 | 0.839 |- 0.755 | 1.510 | 1.800 | Khong ap

C9 | 3.829 |1.750 | 0.091 | 0.555 |0.971 | 0.874 | 1.747 | 2.100 | Khong ap

C10 | 4.136 | 1.75 | 0.106 | 0.578 | 1.011 | 0.910 | 1.819 | 2.100 | Khdng ap
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Bdng 5.8: Xdc dinh kha néng thodt nuwée ciia céng

Ph;,"r‘lmg XI‘ Qtk he H We Qc

Cl 6.134 1.077 | 2.154 1.724 6.737
C2 5.265 0.991 | 1.982 1.553 5.819
C3 2.899 0.793 | 1.586 | 0.948 3.180
C4 3.644 0.893 | 1.786 1.096 3.901

) Cs 4.286 0.929 | 1.857 1.296 4.703
C6 5.304 0.994 | 1.989 1.560 5.855
C7 4.745 0.978 | 1.956 1.382 5.147
C8 3.588 0.844 | 1.687 1.148 3.969
C9 2.680 0.760 | 1.520 | 0.898 2.948
C10 3.283 0.846 | 1.691 1.026 3.554
Cl 2.193 0.68 | 1372 | 0.788 2.456
2 28.650 | 2.559 | 5.118 - -
C3 2.906 0.794 | 1.589 | 0.950 3.188
C4 5.353 0.999 | 1.998 1.569 5.903

5 C5 2.775 0.774 | 1.548 | 0.920 3.046
C6 6.559 1.112 | 2.224 1.795 7.125
C7 5.601 1.023 | 2.045 1.616 6.152
C8 2.648 0.755 | 1.510 | 0.891 2916
9 3.829 0.874 | 1.747 1.200 4.223
C10 4.136 0910 | 1.819 1.263 4.537
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Bdng 5.9: Xdc dinh cao dé kho“’ng ché tai vi tri dit céng

Fhyeng Vi khau do delta H Hlmin H2min Hnlen
an tri (d) min
C1 2 - 0.2 2.154 2.654 2.980 2.980

C2 2 0.2 1.982 2.482 - 2.980 2.980

C3 1.5 0.15 1.586 2.086 2.380 2.380

C4 1.5 0.15 1.786 2.286 2.380 2.380

i C5 1.75 0.175 1.857 2.357 2.680 2.680
C6 2 0.2 1.989 2.489 2.980 2.980

7 1.75 0.175 1.956 2.456 2.680 2.680

C8 1.75 0.175 1.687 2.187 2.680 2.680

C9 1.5 0.15 1.520 2.020 2.380 2.380

C10 1.5 0.15 1.691 2.191 2.380 2.380

Gl 1.5 0.15 1.372 1.872 2.380 2.380

i 2 0.2 5.118 5.618 2.980 5.618

C3 1.5 0.15 1.589 2.089 2.380 2.380

C4 2 0.2 1.998 2.498 2.980 2.980

) 3 1.5 0.15 1.548 2.048 2.380 2.380
Cé 2 0.2 2.224 2.724 2.980 2.980

G 2 0.2 2.045 2.545 2.980 2.980

C8 1.5 0.15 1.510 2.010 2.380 2.380

C9 1.75 0.175 1.747 2.247 2.680 2.680

C10 1.75 0.175 1.819 2.319 2.680 2.680

5.5 Tinh toan ciu nhé
5.5.1 Tinh todn khiu dp ciu nhé tai vi tri C2 (Phwong dn 1)

5.5.1.1 Xdc dinh van t6c dong chay va chiéu sdu nuéc chdy trong soéng suoi

Thuc té, ta can phai do dac céc kich thude cua séng hodc sudi tai vi tri tuyén
dudng di qua dé xdy dung céc cong trinh, tuy nhién trong pham vi dd an, ta tam thoi
gia thiét cac kich thudc ciia sdng tai cac vi tri tuyén di qua dé bé tri cac cong trinh,

Do luu lugng chay qua vi tri cong trinh 1a Q, = 28.65 m*/s > 25 m*/s nén ta b
tri cAu nho tai déy.

Gia thiét mit cit ngang séng c6 dang hinh thang v6i cac kich thude nhu sau:

e h;la muc nude ty nhién trong sudi, la dai lugng cén tinh toan.
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e m;,m; la cidc hé sO mai doc bo trai va bo phii cia séng.Chon my = m, =

&
h
4
,')' .
%o

1.5
Hinh 5.2: Mdt cat long song
Gi4 thiét chicu sdu muc nudce ty nhién dudi ciu 1a hy = 2 m, hé s6 mai doc bo trai

va bo phéi cha song m, =23m,m, =29m —> m = %(ml +, ) = %(23 +29) =26m
Dién tich uot:
©=mh; =26x2” =104(m’)
Chu vi uét:
% =hy x2x 1+ m? =2x2xy/1+26” =104.077(m)

Ban kinh thuy lue:
0o 104

v 104.077

= 0.999(m)

Tacod

e 1n=10.05: hé s6 nham cta long sdng duéi cau.
e i=0.0312: d6 dbc long song.

o y:sbmi thuy lyc phu thude vao R van.
Diéu kién:
e Khi0.lm<R<lmthiy=15xvn
e Khilm<R<3m thi y=13xvn
Tai coc C2 ta ¢6: 01 m < R = 099 m < 1lm nén

y=1.3xvn =1.5x+/0.05 = 0.335

I % 0.999%% = 19.975
05

He s6 Sédi: ¢ = Lpvy =
n
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Véy ta ¢6 luu lugng ctia dong sdng dugc tinh nhu sau:

Q, =0 x CvR xi =104x19.9751/0.999x 0.0312 = 28.7839 (m’/s)

So sanh Q. va Q:

Q.—Q, 28.784-28.65
Q, 28.65

x100 =0.468% < 5%

Vay chidu sdu gia dinh 1 chdp nhan duge va ta c6 hs=2 m.
5.5.1.2 Phiwong phdp gia 6 chong xoi
Gia ¢b chdng x6i long sudi bang 14t 1 16p d4.
Dung mé ciu ¢6 mo dit ¥ non. Do déc ta luy 1:1. Khi d6 tit dién long subi dudi

cau 1a hinh thang.

5.5.1.3 Xdc dinh chiéu sau miedc chay phdn gidi hy

Véi tiét dién hinh thang ta c6:

X By -, [B? —4mao,
=

2m
Trong do:
28.65
®, = S __ =9.095(m’ )
exV, 09x3.5
3 2 3 2 ‘
B, — o, xe"xg _9.095 x0.9° x9.81 —7.284(m)

axQ,’ 1x28.65"

o, tiét dién w6t cia dong khi chay phan gidi.

B, chiéu rdng mit thoéng ctia tiét dién wét

V. = 3.5 m/s (gia ¢b 14t d4): luu tde cho phép khong gay x6i 16 dia chat & day
subi.

g =9.81 m/s”: gia tdc trong trudng.

m = 1: do déc ta luy nén md.

o =1: hé s diéu chinh dong ning Koriolit.

£=0.9: hé sb thu hep
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7.284«\/7.2842 —4x1x9.095
B 2x1

= h, =2.08(m)

5.5.1.4 Xdc dinh ché dg chay dudi cdu
Diéu kién:
e hy<1.3hg Chay tu do.
e h;> 1.3h,: Chay ngap.

Tai C26 ta c¢6: hy =2 (m) < 1.3h, = 1.3x2.08 = 2.704 — Chay tu do.

5.5.1.5 Xdc dinh khdu dé cdu
Vi hy < 1.3hy ta co:

Khau d¢ cdu: L, = ch3 = 9'81X28'6§ = 7.283(m)
eaV, 0.9xIx3.5

Chidu cao t6i thiéu cdu : H,,, = 0.88H+1+k = 0.88x3.25+1+1.5=5.36(m)
Vi :

e t= lm: tinh khong dudi cau, phu thudc vao cip théng thuyén coa timg
song (theo phu luc 5 sach Thiét ké dudng 6 t6 Cong trinh vuot song tap 3
—Nguyén Xuén Tryc).

o k=1.5m: chiéu cao dim ciu.

e H: chiéu siu nude chay dudi céu.

Chiéu cao toi thiéu nén dudng dau ciu

H,, =max(H-+0.5H+ h, .} =max(3.753.89) =3.89(m)
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CHUONG 6: THIET KE TRAC DQC TUYEN

6.1 Khai quat chung

Thiét ké tric doc dudng 6td tc la vach dudng do ndi céc cao do thi cong trén
mit cit doc tu nhién vé theo truc dudong. Puong do thiét ké vach khéc nhau thi do cao
thi cong & cic coc cling khac nhau, din dén khéi lwgng dao dip khic nhau, va giai
phap ki thuét thiét ké cac cong trinh chéng dv, cdc cong trinh chu cbng ciing co thé
khac nhau. Vi thé khi thiét ké duong do, ngoai viée trude hét cAn dam bao céc yéu cau
ki thudt déi véi cac yéu td tric doc quy dinh trong quy pham thiét ké con cén phai chu

¥ cai thién hon nifa diéu kién xe chay va chat lugng vén doanh, khai thac.

Dé dat duge tdi wu vé kinh té ki thuat nhu vy, trong qué trinh thiét ké can cha y
can nhic ki khi bd tri mdi doan déc, mdi dudng cong ding & cac chd dbi déc, chi y
phdi hop véi cac yéu t6 binh dd, tric ngang, véi cac ring cdy trdng ven dudng...dé tao
dugc su phdi hop khong gian ddu dan, cha y thiét ké tao thuan lgi cho céc cong trinh
nén miit dudng, cong trinh chdng d& va thoat nude.

Tuong tu nhu dbi vé&i binh db tuyén, viéc thiét ké tric doc lién quan va c6 anh
hudng dén hiu hét cac yéu t6 va cac cong trinh khéc trén duong, vi thé khong thé dé
dang biét va danh gid mot phuong 4n thiét ké duong do vach thé nao 1a hop 1y.

6.2 Nguyén tic va trinh tu thiét ké dwong do

Xac dinh cac diém khong che:

e Diém dau, dicm cudi tuycn
e Tai vi tri cau cong
e Tai noi giao nhau vgi duong giao thong khac mirc

e Tai cdc dinh déo can phai ha.

Xac dinh cac diém mong mudn 1a céc diém tuy khong bt budc nhung dudng
thiét k& nén di qua dé dam bao mot yéu cdu nao dé (hay mot quan diém thiét ké nao

d6) v& kinh t&, ki thuat hay diéu kién thi cong.

Dua vao cac diém khong ché va cdc diém mong muon vach duong do thict ké

theo cac yéu céu sau :

e Bam sat tip hop cac diém mong mudn va di qua cdc diem khong ché.
e Thoa min céc tiéu chuan ki thudt khac vé bo tri cac doan do (chicu dai doc
16n nhit va nhd nhat), vé do doc doc 16n nhat va vé cac duong cong ding

& chd ddi doc, dong thoi nén théa man vi tri tuwong hd gitta cdc duong
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- cong dimg va dudng cong nim trén binh db theo quan didém dam bao do
déu diin khéng gian tuyén va didu kién xe chay an toan.
e Dam bao nguyén tic chung la dao & trén cao va dip & dudi thap.
e Xem xét dén viée tan dung van chuyén doc khi thi cong, cin bing khdi
lugng ddo dép.
e  nhiting doan dwong ¢6 do dbc mit d4t nho thi nén ding dudng dap thip
hon déo ndng, vi rihu vay thoat nude dé dang va chét lwong nén duong t6t

hon so véi nén dao.

6.3 Cao d thiét ké 2 phwong an tuyén

6.3.1 Phuong dn 1
Bang 6.1: Bdng cao dj thiét ké phirong dn [

TT Tén coc Ly trinh Cao dd Khodng dén
1 DT1 0+000 30 0
2 H1 0+100 33.7 100
3 H2 0+200 335 200
4 H3 0+300 33.1 300
5 ND1 0+353.47 31.5 353.465
6 H4 0+400 304 400
7 TD1 0+403.47 30.2 403.465
8 P1 0+428.02 29.2 428.021
9 TC1 0+452.58 28.7 452.577
10 H5 0+500 27.8 500
11 NC1 0+502.58 27.5 502.577
12 H6 0-+600 26 600
13 H7 0+700 25.3 700
14 H8 0+800 25 800
15 C1 0+889.19 23.1 889.194
16 H9 0+900 23.4 900
17 ND2 0+966.58 27.7 966.582
18 H10 1+000 29.7 1000
12 D2 1+016.58 303 016,582
20 P2 1+078.42 31.3 1078.422
21 H11 1+100 31.7 1100
22 TC2 1+140.26 32.9 1140.262
23 NC2 1+190.26 34.6 1190.262
24 H12 1+200 34.8 1200
25 H13 1+300 335 1300
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26 ND3 14319.14 33.2 1319.14
27 c2 1+354.08 33.2 1354.077
28 TD3 1+369.14 33.4 1369.14
29 H14 1+400 34 1400
30 P3 1+424.36 34.5 1424.358
31 TC3 1+479.58 36 1479.576
32 H15 1+500 36.3 1500
33 NC3 1+529.58 37.1 1529.576
34 H16 1+600 38.5 1600
35 H17 1+700 37.5 1700
36 H18 1+800 35.6 1800
37 c3 1+827.54 35.4 1827.537
38 H19 1+900 35.9 1900
39 H20 2+000 37.2 2000
40 H21 2+100 37.3 2100
41 H22 24200 - 37.6 2200
42 ND4 2+204.25 37.4 2204.251
43 TD4 2+254.25 35.9 2254.251
44 P4 2+292.26 33.4 2292.259
45 H23 2+300 33 2300
46 TC4 2+330.27 31.2 2330.267
47 NC4 2+380.27 28.2 2380.267
48 H24 2+400 27 2400
49 H25 2+500 24 2500
50 ca 2+500.51 23.8 2500.511
51 H26 2+600 25.9 2600
52 H27 24700 30.7 2700
53 ND5 2+738.67 32.6 2738.672
54 TD5S 2+788.67 34.1 2788.672
55 H28 2+800 34.3 2800
56 P5 2+838.89 34 2838.895
57 TCS 2+889.12 31.4 2889.118
58 H29 2+900 30.8 2900
59 C5 2+933.77 29.7 2933.766
60 NC5 2+939.12 29.9 2939.118
61 H30 3+000 32 3000
62 H31 3+100 32.9 3100
63 H32 3+200 34.1 3200
64 C6 3+280.25 30.1 3280.251
65 H33 3+300 30.8 3300
66 H34 3+400 36.4 3400
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67 H35 3+500 38.9 3500
68 H36 3+600 38 3600
69 c7 3+614.47 38 3614.467
70 H37 3+700 39.3 3700
71 H38 3+800 435 3800
72 H39 34900 455 3900
73 ND6 3+974.28 44.2 3974278
74 H40 4+000 43.5 4000
75 TD6 4+024.28 42,7 4024278
76 P6 4+040.48 42.2 4040.481
77 TC6 4+056.68 41.7 4056.685
78 H41 4+100 40.3 4100
79 NC6 4+106.68 40.2 4106.685
80 H42 4+200 390.1 4200
81 c8 4+298.13 38 4298.126
82 H43 4+300 38.1 4300
83 H44 4+400 41.5 4400
84 H45 4+500 47 4500
85 ND7 4+521.93 43 4521.926
86 TD7 4+571.93 50.2 4571.926
87 H46 4+600 51.4 4600
88 P7 4+607.99 51.7 4607.992
89 TC7 4+644.06 53.1 4644.057
90 NC7 4+694.06 54 4694.057
91 H47 4+700 54.1 4700
92 H48 44800 52.4 4800
93 H49 4+900 48.9 4900
94 H50 5+000 45.9 5000
95 H51 5+100 44.7 5100
96 c9 5+102.66 44.7 5102.658
97 H52 5+200 46.8 5200
98 H53 5+300 50.5 5300
99 H54 5+400 53 5400
100 ND8 5+416.67 53.1 5416.673
101 U3 5¢400.67 54.1 54606.673
102 H55 5+500 51.1 5500
103 P8 5+562.14 50.1 5562.144
104 H56 5+600 49.6 5600
105 TC8 5+657.62 49.5 5657.615
106 C10 5+665.62 49,5 5665.624
107 H57 5+700 50.7 5700
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108 NC8 5+707.62 50.9 5707.615
109 H58 5+800 55.7 5800
110 H59 5+900 61.3 5900
111 H60 6+000 66.7 6000
112 H61 6+100 13 6100
113 H62 6+200 79.4 6200
114 CT1 6+237 83 6237
6.3.2 Phuong dan 2

Bdng 6.2: Bang cao do thiét ké phirong dn 2
1T Tén coc Ly trinh Cao do Khoadng don
1 DT2 0+000 30.1 0
2 H1 0+100 37.4 100
3 ND1 0+175.49 37.2 175.488
4 H2 0+200 36.5 200
5 TD1 0+225.49 35.9 225.488
6 H3 0+300 343 300
7 P1 0+334.96 33.6 334.962
8 H4 0+400 32.2 400
9 TC1 0+444.44 31.6 444.436
10 NC1 0+494.44 31.35 494.436
11 H5 0+500 31.308 500
12 H6 0+600 29.75 600
13 C1 0+669.38 29.15 669.376
14 H7 0+700 29.15 700
15 H8 0+800 30.3 800
16 H9 0+900 33.3 900
17 H10 1+000 35.95 1000
18 ND2 1+052.81 35.15 1052.806
19 H11 1+100 35.2 1100
20 TD2 1+102.81 35.25 1102.806
24 P2 1+153.86 35.3 1153.859
22 H12 1+200 33.65 1200
23 TC2 1+204.91 33.25 1204.912
24 NC2 1+254.91 26.612 1254.912
25 H13 1+300 5.7 1300
26 Cc2 1+309.11 0.144 1309.113
27 H14 1+400 30.4 1400
28 H15 14500 33.1 1500

SVTH: TRAN QUANG THAI

MSSV: 15H1090021

Trang: 61




THIET KE CO SG

GVHD: TS. NGUYEN THI THU TRA

29 H16 1+600 35.45 1600
30 H17 14700 34,323 1700
31 H18 1+800 31.65 1800
32 c3 1+826.31 31.8 1826.311
33 H19 1+900 34.05 1900
34 ND3 1+992.76 35.85 1992.756
35 H20 2+000 35.95 2000
36 TD3 2+042.76 35.8 2042.756
37 P3 2+080.07 35,095 2080.073
38 H21 2+100 34.65 2100
39 TC3 2+117.39 34.4 2117.391
40 NC3 2+167.39 34 2167.391
41 H22 2+200 33.747 2200
42 C4 24+227.69 33.4 2227.692
43 H23 2+300 33.8 2300
44 H24 2+400 34.55 2400
45 ND4 2+451.02 34.55 2451.02
46 H25 24500 33.65 2500
47 TD4 2+501.02 33.65 2501.02
48 s 2+557.07 32.95 2557.071
49 H26 2+600 33.15 2600
50 P4 2+601.32 33.2 2601.318
51 H27 2+700 36.4 2700
52 TC4 2+701.62 36.5 2701.617
53 NC4 2+751.62 38.9 2751.617
54 H28 2+800 40.5 2800
55 ND5 2+872.17 41.15 2872.168
56 H29 2+900 41.55 2900
57 D5 24922.17 42 2922.168
58 P5 2+986.32 41.15 2986.322
59 H30 3+000 40.65 3000
60 TC5 3+050.47 39.6 3050.475
61 C6 3+066.44 39.55 3066.445
62 H31 3+100 39.85 3100
62 NCS 3+100.47 35.9 3100.475
64 H32 3+200 42,382 3200
65 H33 3+300 46.45 3300
66 H34 3+400 48.5 3400
67 ND6 3+471.13 47.95 3471.131
68 H35 3+500 47.1 3500
69 TD6 3+521.13 46.4 3521.131
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70 P6 3+560.30 45.35 3560.303
71 c7 3+580.66 45.1 3580.661
72 TC6 3+4599.48 45.1 3599.475
73 H36 3+600 45,105 3600
74 NC6 3+649.48 46.35 3649.475
75 H37 34700 48.65 3700
76 H38 34800 46 3800
77 H39 3+900 42.95 3900
78 H40 44000 41.2 4000
79 H41 4+100 41.75 4100
80 ND7 4+190.05 41.4 4190.046
81 HA42 4+200 41.2 4200
82 TD7 4+240.05 40.2 4240.046
83 P7 44262.61 39.95 4262.611
84 C8 4+4275.35 39.9 4275.351
85 TC7 4+285.18 39.9 4285.176
86 H43 44300 39.95 4300
87 NC7 4+335.18 40.314 4335.176
88 H44 4+400 42.1 4400
89 H45 44500 46.35 4500
90 H46 4+600 48.6 4600
91 ND8 4+697.91 47.25 4697.909
92 H47 44700 47.25 4700
93 TD8 4+747.91 46 4747.909
91 H48 4+800 43,786 4800
95 P8 4+803.47 43.6 4803.473
96 TC8 4+859.04 40.95 4859.037
97 H49 44900 38.9 4900
98 NC8 4+909.04 38.3 4909.037
99 9 4+950.33 37.1 4950.328
100 H50 5+000 40.6 5000
101 ND9 5+097.73 48.4 5097.728
102 H51 5+100 48.5 5100
103 TD9 5+147.73 49.399 5147.728
104 H52 5+200 49.3 5200
105 P9 54226.21 48.8 5226.211
106 C10 5+261.70 48.3 5261.7
107 H53 5+300 48.6 5300
108 TC9 5+304.69 48.7 5304.693
109 NC9 5+354.69 50.387 5354.693
110 H54 5+400 52.4 5400
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111 H55 5+500 55.35 5500
112 H56 5+600 59.25 5600
113 H57 5+700 61.3 5700
114 ND10 5+765.08 62.9 5765.084
115 H58 5+800 64.5 5800
116 TD10 5+815.08 65.394 5815.084
117 P10 5+884.90 73.25 5884.902
118 H59 5+900 75.4 5900
119 TC10 5+954.72 82.95 5954.72
120 H60 6+000 87 6000
121 NC10 6+004.72 87.343 6004.72
122 Ho1l 6+100 91.9 6100
123 ND11 6+199.45 93.25 6199.451
124 H62 6+200 93.25 6200
125 D11 6+249.45 93.3 6249.451
126 H63 6+300 93.15 6300
127 P11 6+394.75 94.3 6394.748
128 H64 6+400 94.4 6400
129 H65 6+500 94.9 6500
130 TC11 6+540.04 95.056 6540.044
131 NC11 6+590.04 96.15 6590.044
132 H66 6+600 96.25 6600
133 H67 6+700 93.25 6700
134 H68 6+800 86.35 6800
135 CT2 6+838.95 82.75 6838.946
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CHUONG 7: THIET KE TRAC NGANG TUYEN

7.1 Thiét ké tric ngang tuyén

7.1.1 Cdc yéu 16 ciia mt cit ngang

Mt cit ngang dudng cé cic yéu t6 chinh sau day:

Phin xe chay: phf;‘m xe chay c6 mdt hay nhiéu 1an xe, chiéu rong mdi lan xe
thuong duogc xéac dinh theo chp duong, toc do thiét ké. Chiéu rong phan xe chay bing
téng chiu rong cic lan xe. Trong pham vi phin xe chay két cdu miit duong phai dugce
thiét ké vitng chic dam bao kha ning chiu lyc tac dung clia xe chay va cta thoi tiét.

L& dudng (hay con goi vai duong), chirc nang ctia né ¢6 the la :

e Giao thong b hanh

e Noi dé vat liéu khi duy tu sira chita

e Noi db xe tam thoi, dirng xe khén cép, dai an toan.
e Trdng ciy xanh, coc tiéu bién bdo va cot cy sd.

e MJ rong phin xe chay trong doan cong.

e Gia cb l1am lan danh riéng cho xe dap va xe tho so.

e Khuyén khich gia cb toan bd chidu rong cia 1& duong.

Dai phan cach: dé tach hai chiéu xe chuyén dong ngugc chiéu nhau.

Chiéu rong nén dudmg: bao gdm chiu rong phén xe chay, 1& dudng va dai phén
cach.

Chiéu rong chiém dit: pham vi dAt thuc té nén dudng chiém dé xay dung nén dét
va cbng trinh thoat nude, cdy xanh. ..

Chiéu rong dét danh cho dudng: bing chiéu rong chiém dét cta nén duong cong
thém it nhét 1-3m v& mdi phia tiy cép duong.

Taluy nén duong: méi dbc nén duong phu thude vao chidu cao dao dip va diéu
kién dia chét.

Rénh doc: con goi 1a ranh bién dugce xay dung doc theo 1& duong & nhitng doan
dudng dao, dip thép hay khong dao khong dap...

Réanh dinh: thoat nudc cho luu vuc ngin khéng cho nude lam x6i 16 taluy duong

va tran day ranh doc.
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7.1.2 Céc thong so thiét ké so b ciia triic ngang hai phwong dn tuyén

Bdng 7.1: Cdc théng sé so bé ciia tréc ngang

STT | Dic trung mit ciit ngang | Théng s6 thiét ké

| Bé rong phin xe chay 3.5x2=T(m)
2 | Chiéu rong 18 gia cb 2.5%2=5(m)
3 Taluy dao

4 | Taluy dip

3 Chiéu rong nén dudng 12 (m)

6 D6 dbc ngang 2%

7.2 Tinh toan khéi lirong dao dip
Khéi lvgng dao dip nén dudng dugc xdc dinh theo tirng coc chi tiét trén tuyén.
Duya vio tric ngang ta sé& ¢6 dugce cde dién tich dao dip cua tirng mit cit sau do
tinh khéi lugng dia theo cong thirc sau:

y_BtE

x L (m)

Trong dé:

e Fy, Fy: Dién tich cac mat cét ngang 1 va 2,

e [:Khoing cach giita hai mat cét [ va 2.

7.2.1 Phuwong dan 1
Bdng 7.2: Khoi lwong dao déip phwong én 1
) Khodng Dién tich DT trung binh Khoi luong
T Temcoc don ?JT DT DT | DT | st | DT 0
A ddo it dic '
1 DT1-0+000 0 4.5 8.6 .
2.25 34,7 225 3470
2 H1-0+100 100 0 60.8
0 47.6 0 4760
3 H2-0+200 200 0 34.4
1.05 22.05 105 2205
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4 H3-0+300 300 2.1 9.7
8.5 5.45 | 454.455 | 291.386
ND1-
5 0+353.47 |353.465| 14.9 | 1.2
2055 | 0.9 | 956.288 | 41.881
6 | H4-0+400 400 262 | 0.6
27.8 | 0.485 | 96.335 1.681
TD1-
z 0+403.47 |403.465| 29.4 | 0.37
32.45 | 0.185 | 796.836 | 4.543
8 P1-0+428.02 | 428.021 | 35.5 0
41.65 0 1022.741 0
TC1-
9 0+452.58 | 452.577 | 47.8 0
50.05 0 2373.536 0
10 | H5-0+500 500 52.3 0
55.35 0 142.62 0
NC1-
11 | 04502.58 |502.577 | 58.4 0
62.25 0 6064.6 0
12 H6-0+600 600 66.1 0
_ 62.3 0 6230 0
13 | H7-0+700 700 58.5 0
_ 46.85 0 4685 0
14 | H8-0+800 800 35.2 0
43.55 0 | 3884.399 0
15 | C1-0+889.19 | 889.194 | 51.9 0
50 0 540.3 0
16 | H9-0+900 900 48.1 0
26.05 | 2.2 | 1734.456 | 146.48
ND2-
17 | 0+966.58 |966.582| 4 4.4
2 12.6 | 66.836 | 421.069
18 H10-1+000 1000 0 20.8
0 22.4 0 371.432
TD2-
19 | 1+016.58 |1016.58| O 24
0.06 19.8 3.71 1224.44
20 | P2-1+078.42 | 1078.42| 0.12 | 15.6
0.21 15 4531 | 323.667
21 | H11-1+100 | 1100 03 | 14.4
0.15 | 16.35 | 6.039 | 658.291
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TC2-
22 | 1414026 |114026| 0 18.3
0 22.85 0 1142.499
NC2-
23 | 1419026 |1190.26| 0 27.4
0 27.05 0 263.402
24 | H12-14200 | 1200 0 26.7
16.75 | 13.35 | 1675 1335
25 | H13-1+300 | 1300 | 33.5 0
40.85 0 781.861 0
ND3-
26 | 1+319.14 |1319.14| 482 0
55.65 0 | 1944.233 0
27 | C2-1+354.08 | 1354.08 | 63.1 0
63.5 0 956.513 0
TD3-
28 | 1+369.14 |1369.14| 63.9 0
60 0 | 1851.612 0
29 | H14-1+400 | 1400 | 56.1 0
52.15 0 1270.28 0
30 | P3-1+424.36 | 1424.36 | 48.2 0
37.6 0 | 2076.201 0
TC3- :
31 | 1447958 |1479.58| 27 0
24.6 | 0.095 | 502.423 1.94
32 | H15-14500 | 1500 | 222 | 0.19
17.65 | 1.195 | 522.022 | 35.344
NC3-
33 | 1+529.58 |1529.58| 13.1 | 2.2
8.15 | 6.35 | 573.953 | 447.19
34 | H16-1+600 | 1600 | 3.2 | 105
12.15 | 5.65 1215 565
35 | H17-14700 | 1700 | 211 | 0.8
4555 | 0.4 4555 40
36 | H18-1+800 | 1800 70 0
50.4 o 5040 o
37 | H19-1+900 | 1900 | 50.8 0
30.85 | 1.1 3085 110
38 | H20-2+000 | 2000 | 109 | 2.2
6.6 7 660 700
39 | H21-2+4100 | 2100 | 2.3 | 11.8
1.15 | 24.2 115 2420
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40 | H22-2+4200 | 2200 0 | 366
0 35.5 0 150.9
ND4-
41 | 2+20425 |220425| 0 | 344
0 30.85 0 1542.5
TD4-
42 | 2+254.25 |225425| 0 | 27.3
085 | 17.1 | 32307 | 649.944
43 | P4-24292.26 | 229226 | 1.7 | 69
2.2 6.1 17.03 | 47.219
44 | H23-24300 | 2300 | 2.7 | 53
715 | 295 | 216.412 | 89.289
TCA-
45 | 2433027 [2330.27| 116 | 06
219 | 0.3 1095 15
 NC4-
46 | 2+380.27 |2380.27| 322 | O
37.4 0 738 0
47 | H24-2+4400 | 2400 | 426 | O
50.2 0 5020 0
48 | H25-24500 | 2500 | 57.8 | O
60.15 0 30.749 0
49 | C4-2+500.51 | 2500.51 | 62.5 0
60.8 0 |6048.919 0
50 | H26-2+600 | 2600 | 59.1 | O
3635 | 0.3 3635 30
51 | H27-24700 | 2700 | 136 | 06
845 | 35 | 32678 | 135.353
ND5-
52 | 2+738.67 |2738.67| 33 | 6.4
1765 | 11.8 | 8825 590
TD5-
53 | 2+788.67 |2788.67| 023 | 17.2
0.125 | 183 | 1.416 | 207.299
54 | H28-2+4800 | 2800 | 0.02 | 19.4 :
0.125 | 17.25 | 4.862 | 670.937
55 | P5-2+838.89 | 28389 | 0.23 | 15.1
9915 | 7.69 | 497.958 | 386.213
TCS-
56 | 2+889.12 |2889.12| 19.6 | 0.28
2495 | 0.14 | 271516 | 1.524
57 | H29-24900 | 2900 | 30.3 0
SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021 Trang: 69
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36.6 0 1431.704 0
NC5-
58 | 2+4939.12 |2939.12| 42.9 0
2425 | 3.7 | 1476398 | 225.265
59 | H30-3+000 | 3000 5.6 7.4
3.15 7.4 315 740
60 | H31-3+100 | 3100 0.7 7.4
0.35 13.3 35 1330
61 H32-3+200 3200 0 19.2
34.8 9.6 | 2792.745 | 770.412
62 | C6-3+280.25 | 3280.25 | 69.6 0
65.4 0 1291.565 0
63 | H33-3+300 | 3300 | 61.2 0
32.1 2.9 3210 290
64 | H34-3+400 | 3400 3 5.8
2 5.4 200 540
65 | H35-3+500 | 3500 1 5
26.15 | 2.5 2615 250
66 H36-34+600 3600 51.3 0
54,5 0 788.441 0
67 | C7-3+614.47 | 3614.47 | 57.7 0
51.55 0 4409.236 0
68 H37-34700 3700 45.4 0
22.7 6.1 2270 610
69 | H38-3+800 | 3800 0 12.2
0 23.3 0 2330
70 H32-3+900 3900 0 344
0.135 20 10.028 1485.562
ND6-
71 | 3+974.28 |397428| 0.27 | 5.6
2,785 | 3.25 | 71.635 | 83.596
72 H40-44000 4000 5.3 0.9
9.9 0.48 | 240.353 | 11.653
TD6-
______ 73 | 4+024.28 |4024.28| 145 | 0.06
17.45 | 0.03 | 282.746 | 0.486
74 | P6-4+040.48 | 4040.48 | 20.4 0
23.05 0 373.486 0
TC6-
75 | 4+056.68 |4056.69| 25.7 0
37.7 0 1632.991 0
SVTH: TRAN QUANG THAI MSSV: 15H1090021 Trang: 70
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76 | H41-4+100 | 4100 | 49.7 0
55.6 0 371.664 0
NC6-
77 | 4+106.68 |4106.69 | 61.5 0
56.65 0 5286.317 0
78 | H42-4+200 | 4200 | 51.8 0
56.7 0 5563.767 0
79 | C8-4+298.13 | 4298.13 | 61.6 0 |
60.65 0 113.634 0
.80 | H43-4+300 | 4300 | 59.7 0
49.65 0 4965 0
81 | H44-4+400 | 4400 | 39.6 0
2005 | 1.3 2005 130
82 | H45-4+500 | 4500 0.5 2.6
0.25 | 4.85 5.482 106.343
ND7-
83 | 4+521.93 |4521.93| O 7.1
0 12.2 0 610
TD7-
84 | 4457193 |4571.93| O 17.3
0 20.75 0 582.527
85 | H46-4+600 | 4600 0 24.2
0 24.8 0 198.189
86 | P7-4+607.99 | 4607.99| 0 25.4
0 29.5 0 1063.92
TE7-
87 | 4+644.06 |4644.06| O 33.6
0 36.1 0 1805
NC7-
88 | 4+694.06 |4694.06| O 38.6
0 38.95 0 231.495
89 | H47-4+700 | 4700 0 39.3
0 28 0 2800
90 | H48-4+800 | 4800 0 16.7
7.85 | 835 785 835
91 | H49-4+900 | 4900 | 15.7 0
29.05 0 2905 0
92 | H50-5+000 | 5000 | 42.4 0
41.1 0 4110 0
93 | H51-5+100 | 5100 | 39.8 0
39.8 0 105.796 0
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94 | €9-5+102.66 | 5102.66 | 39.8 0
36.05 0 3509.172 0
95 | H52-5+200 | 5200 | 32.3 0
18.6 0.6 1860 60
96 | H53-5+300 | 5300 4.9 1.2
2.47 4.8 247 480
97 | H54-5+400 | 5400 | 0.04 | 84
0.14 8 2.334 133.38
NDS8-
98 | 5+416.67 |5416.67| 024 | 7.6
567 | 4.25 283.5 212.5
TDS-
99 | 5+466.67 |5466.67{ 11.1 | 0.9
17.8 | 045 | 593.23 14.997
100 | H55-5+500 | 5500 | 24.5 0
32.75 0 2035.209 0
101 | P8-5+562.14 | 5562.14 | 41 0
47.75 0 1807.634 0
102 | H56-5+600 | 5600 | 54.5 0
56.15 0 3235.088 0
TCS-
103 | 5+657.62 |5657.62| 57.8 0
62.75 0 2659.652 0
104 | H57-5+700 | 5700 | 67.7 0
63.45 0 483.178 0
NC8-
105 | 5+707.62 |5707.62 59.2 0
62.1 0 5737.102 0
106 | H58-5+800 | 5800 65 0
63.35 0 6335 0
107 | H59-5+900 | 5900 | 61.7 0
62.4 0 6240 0
108 | H60-6+000 | 6000 | 63.1 0
53,65 0 5365 0
109 | H61-6+100 | 6100 | 44.2 0o |
33.35 0 3335 0
110 | H62-6+200 | 6200 | 225 0
13.5 43 | 499504 | 159.101
111 | CT1-6+237 | 6237 4.5 8.6
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7.2.2 Phuwong dan 2 |
Bang 7.3: Khéi lwong dao ddip phwrong dn 2 w
" W Khoting Dl;ién tt'cg . DIT)" ;rung ;))i;h Khoi lwong
€n coc A & i |
! don dip dio dip divo DT diap | DT dao |
1 | DT2-0+000 0 0.04 | 0.01 | j
| 0.02 | 5.905 2 590.5 |
2 H1-0+100 100 0 11.8
0 10.5 0 792.627
ND1-
3 0+175.49 | 175.488 0 9.2
0 8.15 0 199.77
4 H2-0+200 200 0 7.1
0 6.1 0 155.479
TD1-
5 0+225.49 | 225.488 0 5.1
0 2.69 0 200.436
6 H3-0+300 300 0 0.28
0.55 | 0.14 | 19.229 | 4.895
7 | P1-0+334.96 | 334.962 | 1.1 0
2 0 | 130.076 0 |
8 H4-0+400 400 2.9 0 |
3.15 0 |139.972 0 |
TE-
9 0+444.44 | 444436 | 3.4 0
3.25 0 162.5 0
NC1-
10 | 0+494.44 | 494436 | 3.1 0
3.1 0 17.25 0
11 | H5-0+500 500 3.1 0
3.9 0 390 0
12 | H6-0+600 600 4.7 0
4.9 0 |339.943 0
13 | C1-0+669.38 | 669.376 | 5.1 0
5.3 0 |162.307 0
14 | H7-0+700 700 5.5 0
5.25 0 525 0
15 | H8-0+800 800 5 0
2.95 0 295 0
16 | H9-0+900 900 0.9 0
0.45 | 1.25 45 125
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17 | H10-1+000 | 1000 0 2.5
0 1.44 0 76.04
ND2-
18 | 1+052.81 |1052.81| 0O 0.38
‘ 0 0.74 0 34.924
19 H11-1+100 1100 0 1.1
0 1,2 0 3.367
TD2-
20 | 1+102.81 | 110281 0O 1.3
0 1.95 0 99.554
21 | P2-1+153.86 | 1153.86 0 2.6
0 | 1525 0 70.365
22 | H12-1+200 | 1200 0 0.45
| 012 | 023 | 0.589 1.13
TC2-
23 | 1+204.91 | 120491 | 024 | 0.01
6.37 | 0.005 | 318.5 0.25
NC2-
24 1+254.91 1254.91 12.5 0
33.3 0 | 1501.43 0
25 | H13-1+300 | 1300 | 54.1 0
59.6 0 543.147 0
26 | C2-1+309.11 | 1309.11 | 65.1 0
35 0 |3181.04 0
27 H14-1+400 1400 4.9 0
3.45 0 345 0
28 | H15-1+500 | 1500 2 0
1 0.18 100 18
29 | H16-1+600 | 1600 0 0.36
0.45 | 0.18 45 18
30 | H17-1+700 | 1700 0.9 0
2.85 0 285 0
31 H18-1+800 1800 4.8 0
4.6 0 | 121.029 0
32 | €3-1+826.31 | 182631 | 4.4 0
2.6 0 |191.592 0
33 | H19-1+900 | 1900 0.8 0
04 | 0.65 | 37.103 | 60.292
ND3-
34 | 1+992.76 | 199276 0O 1.3
0 1.35 0 9.779
SVTH: TRAN QUANG THAI  MSSV: 15H1090021 Trang: 74
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35 | H20-2+000 | 2000 0 1.4
0 | 0.885 0 37.839
TD3-
36 | 2+042.76 |204276 | 0 0.37
0.8 | 0.185 | 29.854 | 6.904
37 | P3-2+080.07 | 2080.07 | 1.6 0
2.25 0 | 44.835 0
38 | H21-2+4100 | 2100 2.9 0
3.25 0 | 56,519 0
TC3-
39 | 2+117.39 | 211739 | 3.6 0
4.4 0 220 0
NC3-
40 | 2+167.39 | 216739 | 5.2 0
5.7 0 |185.874 0
41 | H22-24200 | 2200 6.2 0
6.7 0 |185.538 0
42 | C4-2+227.69 | 222769 | 7.2 0
6.5 0 | 470.001 0
43 | H23-2+300 | 2300 5.8 0
4.55 0 455 0
44 | H24-2+400 | 2400 3.3 0
3 0 | 153.059 0
ND4-
45 | 2+451.02 | 245102 | 2.7 0
3.4 0 | 166.533 0
46 | H25-24500 | 2500 4.1 0
4.05 0 4.129 0
TD4-
47 | 2+501.02 | 2501.02 | 4 0
4.65 0 | 260.639 0
48 | C5-24557.07 | 2557.07 | 5.3 0
5.65 0 | 242548 0
49 | H26-2+600 | 2600 6 0
6 0 7.91 0
50 | P4-2+601.32 | 260132 | 6 0
4.6 0 |453.935 0
51 | H27-24700 | 2700 3.2 0
3.15 0 5.094 0
TC4-
52 | 2+701.62 |2701.62| 3.1 0
1.62 | 0.005 | 81 0.25
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NC4-
53 2+751.62 2751.62 0.14 0.01
0.07 | 0.655 | 3.387 | 31.691
54 | H28-2+800 | 2800 0 1.3
0.025 | 0.705 | 1.804 | 50.879
ND5-
55 2+872.17 2872.17 0.05 0.11
0.025 | 0.23 | 0.696 6.401
56 | H29-2+900 2900 0 0.35
0 | 0625 0 13.855
TD5-
57 | 2492217 | 292217 | © 0.9
0.8 | 045 | 51323 | 28.869
58 | P5-2+986.32 | 2986.32 | 1.6 0
2.2 0 30.092 0
59 H30-34+000 3000 2.8 0
4.2 0 211.994 0
TC5-
60 | 3+050.47 | 3050.48 | 5.6 0
5.8 0 92.626 0
61 | C6-3+066.44 | 306645 | 6 0
6.2 0 | 208.042 0
62 | H31-3+100 | 3100 6.4 0
6.35 0 3.015 0
NC5-
63 | 3+100.47 | 310048 | 6.3 0
5.55 0 552.365 0
64 | H32-3+200 | 3200 4.8 0
2.415 | 0.065 | 2415 6.5
65 | H33-3+300 | 3300 | 0.03 | 013
0.015 | 1.565 1.5 156.5
66 | H34-3+400 | 3400 0 3
0 2.05 0 145.818
ND6-
67 | 3+471.13 |[3471.13] 0 1.1
0.45 | 0.55 | 12.991 | 15.878
68 | H35-3+500 | 3500 0.9 0
1.75 0 36.978 0
TD6-
69 | 34521.13 | 352113 | 26 0
3.8 0 | 148.855 0
70 | P6-3+560.30 | 3560.3 5 0
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5.3 0 |107.896 0
71 | C7-3+580.66 | 3580.66 | 5.6 0
5.55 0 | 104.42 0
TC6-
72 | 3+599.48 | 3599.48 | 5.5 0
5.45 0 2.861 0
73 | H36-3+600 | 3600 5.4 0
3.8 0 | 188.005 0
NC6-
74 | 3+649.48 |3649.48 | 2.2 0
11 | 1.65 | 55.578 | 83.366
75 | H37-3+700 | 3700 0 3.3
_ 0215 | 1.65 | 215 | 165
76 | H38-3+800 | 3800 | 0.43 0
2665 | O 266.5 0
77 | H39-3+900 | 3900 4.9 0
5.85 0 585 0
78 | H40-4+000 | 4000 6.8 0
5.45 0 545 0
79 | H41-4+100 | 4100 4.1 0
3.7 0 | 333.17 0
ND7-
80 | 4+190.05 | 4190.05| 3.3 0
3.45 0 | 34.342 0
81 | H42-4+200 | 4200 3.6 0
4.25 0 |170.195 0
TD7-
82 | 4+240.05 | 4240.05| 4.9 0
5.05 0 |113.952 0
83 | P7-4+262.61 | 4262.61 | 5.2 0
5.25 0 | 66.889 0
84 | C8-4+275.35 | 427535 | 5.3 0
5.35 0 | 52.559 0
TC7-
85 | 4+285.18 | 4285.18 | 5.4 0
5.45 0 | 80.793 0
86 | H43-4+300 | 4300 5.5 0
5.6 0 |196.983 0
NC7-
87 | 4+335.18 |4335.18| 5.7 0
4.75 0 |307.916 0
88 | H44-4+400 | 4400 3.8 0
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1.9 | 1.05 | 190 105
89 | H45-4+500 | 4500 0 2.1
0 3.5 0 350
90 | H46-4+600 | 4600 0 4.9
| 0 4.8 0 469.965
ND8-
91 | 4+697.91 |4697.91| 0 4.7
0 | 475 0 9.931
92 | H47-4+4700 | 4700 0 4.8
0 4.4 0 210.801
TD8-
93 | 4+747.91 | 474791 o 4
0 | 2.65 0 138.04
94 | HA48-4+800 | 4800 0 1.3
0 1.2 0 4.168
95 | P8-4+803.47 | 4803.47 | 0 1.1
1.15 | 055 | 63.898 | 30.56
TC8-
96 | 4+859.04 | 4859.04 | 23 0
365 | 0 |149.515 0
97 | H49-44900 | 4900 5 0
5.55 0 | 50.156 0
NC8-
98 | 4+909.04 | 4909.04 | 6.1 0
745 | 0 |307.618 0
99 | €9-4+950.33 | 4950.33 | 8.8 0
6.65 0 |330318 0
100 | H50-5+000 | 5000 4.5 0
225 | 1.3 |219.889 | 127.047
ND9-
101] 5+097.73 |5097.73| o0 2.6
0 2.6 0 5.906
102 | H51-5+100 | 5100 0 2.6
0 2.15 0 102.616
TD9-
103 | 5434773 | 514773 | ¢ 1.7
04 | 085 | 20909 | 44.431
104 | H52-5+200 | 5200 | 0.8 0
1.9 0 49.8 0
105 | P9-5+226.21 | 5226.21 | 3 0
4.4 0 |156.154 0
106 C10- 52617 | 5.8 0
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5+261.70
6.95 0 | 266.184 0
107 | H53-5+300 | 5300 8.1 0
8.15 0 38.247 0
TCY-
108 | 5+304.69 | 5304.69 | 8.2 0
8.55 0 427.5 0
NC9-
109 | 5+354.69 | 5354.69 | 8.9 0
8.7 0 |394.172 0
110 | H54-5+400 | 5400 8.5 0 N
9.6 0 960 0
111 | H55-5+500 | 5500 10.7 0
1085 | O 1085 0
112 | H56-5+600 | 5600 11 0
13 0 1300 0
113 | H57-5+700 | 5700 15 0
16 0 |1041.34 0
ND10-
114 | 5+765.08 | 5765.08 | 17 0
16.85 | 0 588.34 0
115 | H58-5+800 | 5800 16.7 0
16.4 0 |247.372 0
TD10-
116 | 5+815.08 | 5815.08 | 16.1 0
11.05 | 0 | 771.488 0
P10-
117 | 5+884.90 | 5884.9 6 0
4.5 0 67.943 0
118 | H59-5+900 5900 3 0
1.5 | 3.85 | 82.079 | 210.67
TC10-
119 | 5+954.72 |5954.72 | O 7.7
0 | 995 0 450.54
120 | H60-6+000 6000 0 12.2
0 | 1235 0 58.287
NC10-
121| 6+004.72 | 600472 | O 12.5
0 13.2 0 1257.701
122 | H61-6+100 | 6100 0 13.9
0 | 1145 0 1138.708
123 ND11- 6199.45 | 0 9
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6+199.45
0 9 0 4.946
124 | H62-6+200 | 6200 0 9
0 7.85 0 388.186
TD11-
125| 6+249.45 | 624945 | 0 6.7
0 6 0 303.297
126 | H63-6+300 | 6300 0 5.3
0 6.8 0 644.283
P11-
127| 6+394.75 [6394.75| O 8.3
0 | 845 0 44.384
128 | H64-6+400 | 6400 0 8.6
0 9.65 0 965
129 | H65-6+500 | 6500 0 10.7
0 11.1 0 444.494
TC11-
130 | 6+540.04 | 6540.04 | O 11.5
0 13.1 0 655
NC11-
131| 6+590.04 | 6590.04 | 0 14.7
0 | 14.95 0 148.835
132 | H66-6+600 | 6600 0 15.2
0 14.6 0 1460
133 | H67-6+700 | 6700 0 14
0 9.6 0 960
134 | H68-6+800 | 6800 0 5.2
0 2.6 0 101.26
CT2-
135| 6+838.95 |683895| O 0
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CHUONG 8: PHAN TiCH KINH TE KY THUAT VA SO SANH LUA CHON
PHUONG AN TUYEN

8.1 Téng quan vé phén tich kinh té - ky thuit

Khi so sanh céc phuong an dudng 6t6 y€u cAu phai phan tich ddy du ca hai mit
kinh té va ki thuét ctia con dudng. Phén tich hiéu qua kinh té dé xem phuong 4n nao
dang gia hon, con phén tich ki thuat dé danh gia vé mit chét lugng ki thuat, diéu kién

xe chay, mirc do thuén loi cho lai xe, hanh khach, mic do an toan giao thong...

8.1.1 Cdc chi tiéu ky thudt
DPugc danh gia qua cic dac trung hinh hoc cta tuyén duong nhu s6 luong dudng
cong, tri s6 goc chuyén huéng, ban kinh dudng cong ndm, dudng cong ding, do doc

doc ctia duong, dam bao diéu kién tam nhin, ddm bao an toan giao thong...

8.1.2 Cdc chi tiéu kinh té va diéu ki¢n xay dyng

DPuoe danh gza qua chi tiéu vé khéi lwong xdy dung cong trinh, mirc dé phic tap khi
thi cong, gid thanh xdy dung, chi phi vdn doanh, khai thdc, tinh hinh nguyén vat liéu
doc tuyen tong chi phi xdy dung va khai thdc tinh déi vé nam goc, hodc cdc chi tieu vé
hiéu 56 thu chi, ti lé thu chi, suat thu loi néi tai, ti le noz hoan, thoi gian hoan von..
Dé don gian khi so sdnh cé thé khéng xét t6i 1 vai yéu o ké trén.

8.2 Tinh toan mot s chi tidu kinh ¢
8.2.1 Chi phi xdy dung nén dwong

8.2.1.1 Pdp nén duong
Ap dung mi dinh mic AB.64124 thudc dinh muc 1776: Pip nén duong may
dAm 16 tAn, d6 chit yéu cAu K = 0.98 cho 100m’:

Bang 8.1: Bang don gid thi cong déip nén dwong

Dinh
Ma hiéu Thanh phin hao phi ___| Don vi mikc | Pon gida | Thanh tién
Dép nén dudng bang may dam
AB.64124 16T, do chat K=0.98 100m3
Nhén céng NC 289,108
- Nhén cong béc 3.0/7 -
N1307 Nhom 1 cong 1.74 | 166,154 289,108
May thi cong M 1,021,136
MO0682 - Pam béanh hoi tu hanh 16T ca 0.42 | 1,468,492 616,767
M1453 - May i 110CV ca 0.21 | 1,853,711 389,279
7ZM999 - May khac % 1.8 10,060 15,090
Chi phi dip 100m3 nén dudng 1,310,244
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8.2.1.2 Péo nén duong

Ap dung mi dinh mac AB.31163 thudc dinh mirc 1776: Dao nén duong 1am maoi

bing may dao < 3.6 m3, may Ui < 110 CV, db 1én phuong tién van chuyén, dét cap 111

cho 100m’ :
Bdng 8.2: Bang don gid thi cong dao nén duong
Dinh
Mda hiéu Thanh phin hao phi Don vi mic  |Dongid | Thanh tién
AB.31163  |Pao nén dudng bing may dao 3] 100m3
Vit liéu VL G
Nhén céng NC 962,032
N1307 - Nhén cong bdc 3,0/7 - Nhém | cong 5791 166,154 962,032
May thi cOng M 1,526,156
M0693 - May dao <=3,6m3 ca 0.171( 8,187,741 1,400,104
M1444 - May ti <=110CV ca 0.068| 1,853,711 126,052
Chi phi ddo 100m3 nén dudng 2,488,188

8.2.1.3 Chi pht xdy dung nén dudng 2 phirong dn tuyén

Bdng 8.3: Chi phi xdy dung nén dwong phiong dn 1

£ Pon gid tong
Hang muc B;’n II;Z::‘ hop Thanh tién
i ons (VIANCtM)

. 1,310,244 | 2,216,036,096
Dip nén duong | 100m3 | 1691.32 )
Dao nén dudng | 100m3 435.86 2,488,188 | 1,084,497,742

Tong 3,300,533,838

Bang 8.4: Chi phi xdy dung nén duong phirong dén 2

5. Don gid tong
Hagng muc B::.’” Ifiﬁzl hop Thanh tién
: ong (VL+NC+M)
Dip nén dudong | 100m3 2018.58 1,310,244 | 2,644,832,152
Pao ndn duding | 100m3 420.80 2488188 1 1,047,029,392
Téng 3,691,861,544
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8.2.2 Chi phi xiy dung mdt duwong

Bdng 8.5 Chi phi xdy dung mdt duong

) Don gid tong
Phuwong dan Don vi Khoi lwong hop Thanh tién
(VL+NC+M)
Phuong an
1 100m?2 748 44 51,610,987 38,627,727,110
Phuong an
) 100m2 22067 51,610,987 42,355,795,145

8.2.3 Chi phi xdy dung cdu cong trén cong trinh

Chon loai cbng BTCT ly tAm (tai trong H10,X60) ciia Cong ty Hung Vuong theo

Théng béo gié vat liéu xdy dung 2018- tinh Pong Thap.

8.2.3.1 Chi phi xdy dung cong

Chi phi xdy dung cdng phuong 4n 1

Loai cong 8o cong S6 mét dai Don gia Thanh tién
21500 10 15 3,079,000 461,850,000
1800 7 15 4,267,000 448,035,000
2000 7 15 4,801,000 504,105,000

Tong 1,413,990,000

Chi phi xdy dyng c6ng phuong 4n 2

Logi céng | Sécong | S6 mét dai Don gid Thanh tién
1500 12 15 3,079,000 554,220,000
1800 6 15 4,267,000 384,030,000
2000 10 15 4,801,000 720,150,000

Tong 1,658,400,000

8.2.3.2 Chi phi xdy dwng cdu
Dua vao quyét dinh 1291/QD-BXD ngay 21 thang 10 nim 2018, Cong bd Suét
vn déu tu xay dung cdng trinh va gid xdy dung téng hop bod phéan két céu cbng trinh

nam 2017
Chi phi xdy dyng ciu nhé phuong én 2
£ Béréngcc’}u ., X A
Hgng muc | S0 mét dai (iné) Don gid Thanh tién
C2 10 12 22,580,000 2,709,600,000
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8.2.4 Téng chi phi xdy dung tuyén dwong
| Bang 8.10: Tong chi phi xdy dung tuyén duwong

Téng chi phi xiy dung tuyén dudng

Phiin nén Phin mit Phan thodt

s X . Téng chi phi
dwong duwong nudc gep

Phuong dn

Phuong 4n 1 | 3,300,533,838 | 38,627,727,110 1,413,990,000 43,342,250,948

Phuong an 2 | 3,691,861,544 | 42,355,795,145 4,368,000,000 50,415,656,689

8.3 Tinh toan mét s6 chi tiéu ky thuit

8.3.1 H¢ sb trién tuyén

~ La chiéu dai tuyén chia cho chidu dai chim bay giita 2 diém Q - X ciia tuyén.

Trong do:
e L: chiéu dai thuc cia tuyén.
o Ly: chiéu dai tuyén theo dudng chim bay.

Bdng 8.11: H¢ 56 trién tuyén 2 phiong dn

Phuweng 4n L (m) Ly (m) o
Phuong 4n 1 6237 5847 1.067
Phuong an 2 6838.95 5847 1.170

8.3.2 H¢ s6 chidu dai do

Chiéu dai 4o 1a chiéu dai ciia tuyén dugc ddi sang chidu dai khong dée. Chidu dai
4o trung binh cho ca tuyén di va v& duoe tinh theo cong thire sau:

Ldi + Lve
LHO — 40 a0
th
2
. i

Véi: L, =L, x(l + ?J

Khi i < fthi: Ly, = Liyge
f: hé s6 can lan, fliy trung binh khoang 0.02

Hg s6 chiéu dai do:
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?\‘_

_Ly
L

0

Ta c6 bang két qua tinh toan cho hai phuong én tuyén nhu sau:

Bang 8.12: Chiéu dai do phuong dn 1

L thue idi i vé L di do L vé do
(m) F e | (m) (m)
400.00 | 0.02| 228 228 856.00 400.00
400.00 |  0.02| -0.75 0.75 400.00 550.00
300.00| 0.02| 0.20 -0.20 330.00 300.00
34287 0.02| 2.10 210 702.88 342.87
557.13 | 0.02| 0.11 -0.11 587.77 557.13
315.64| 0.02| 1.08 -1.08 486.09 315.64
198.15| 0.02| 2.87 287 482.50 198.15
186.22| 0.02] 0.00 0.00 186.22 186.22
300.00| 0.02| -1.66 1.66 300.00 549.00
242.95| 0.02| 0.81 -0.81 341.34 242.95
257.05| 0.02 0.8 -0.80 359.87 257.05
400.00 |  0.02 0 0.00 400.00 400.00
221.13 | 0.02] -2.5 2.50 221.13 497.54
42958 | 0.02] 0.72 8%, 584.23 429.58
581.69| 0.02| -1.5 1.50 581.69 1017.96
390.71| 0.02| 05 -0.50 488.39 390.71
276.75| 0.02| -2.46 2.46 276.75 617.15
52131| 0.02| -1.94 1.94 52131 1026.98

Tong 8106.17 8278.93
L do th 8192.55

Hé so chiéu dai do:

Ly

. _ Lo _ 819255

5847

=1.401

Bang 8.13: Chiéu dai do phuong dn 2

L thuc P i di ivé L di do L vé do
(m) (%) (%) (m) (m)
300.00 | 0.02| 4.07 -4.07 910.50 300.00
27839 | 0.02| 2.84 -2.84 673.70 278.39
33343 |  0.02| -0.51 0.51 333.43 418.45
388.18| 0.02| 0.77 -0.77 537.63 388.18
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347.23 0.02| -0.18 0.18 347.23 378.48
325.63 0.02] -0.50 0.50 325.63 407.04
227.04 002 2.14 -2.14 469.97 227.04
254.14 0.02| 0.00 0.00 254.14 254.14
440.97 0.02 | -2.88 2.88 440.97 1075.97
404.99 0.02; -0.48 0.48 404.99 502.19
499 81 0.02| 0.38 (.38 594.77 499.81
1599.92 0.02 1.69 -1.69 1106.85 599.92
500.00 002 -0.06 0.06 500.00 515.00
300.00 002 -1.00 1.00 300.00 450.00
24131 002 | 0.54 -0.54 306.46 241.31
420.50 0.02] -1.93 1.93 420.50 826.28
434.04 0.02| 0.60 -0.60 564.25 434.04
404.14 0.02 | -2.55 2.55 404.14 919.42
450.81 0.02] -1.57 1.57 450.81 804.70
Ting 9345.99 9520.35
L doth 9433.17

H¢ sé chiéu dai ao:

8.3.3 Tri 56 goc ngodic trung binh

Trong do:

\_Lp _9433.17

= =1.613

L. 5847

0

e o :gbc chuyén hudng thir i.

e n:sd géc chuyén hudng.

Bdng 8.14: Goc chuyén hudng binh quan cia 2 phirong dn tuyén

Phuong dn Téng anpha n anpha 0
Phuong an 1 170d53'51" 8 21d21'43.88"
Phuong an 2 330d15'4" 11 30d1'22.18"
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8.3.4 Bdan kinh trung binh

Ry = Zalx. :

2%

Trong do:

R;: ban kinh duong cong thir i

a;: goc chuyén huéng thir i (d9)

Bang 8.15: Két qua tinh todn phirong dn 1

STT alpha R (m) alpha x R
| 7d5'54" 800 5678d40'0"
2 33d10'14" 300 9951d10'0"
3 30d38'28" 300 9192d20'0"
4 9d1'31" 800 7220d13'20"
5 21d32'59" 400 8619d53'20"
6 5d54'7" 800 4721d33'20"
7 17d29'38" 400 6997d33"20"
8 46d1'0" 300 13805d0'0"
Tong 170d53'51" 66186d23'20"
¢ o 6618? 23'20 :387,287(m)
170°53'51"
Bang 8.16: Két qua tinh todn phuong dn 2
STT alpha R alpha x R
1 F1421'55" 300 15409d35'0"
2 14d31'30" 600 8715d0'0"
3 11d54'6" 600 71410'0"
4 47d51'38" 300 14358d10'0"
5 17d1'37" 600 10216d10'0"
6 9d11'31" 800 7353d33'20'
7 6d48'47" 800 5450d26'40"
8 30d46'23" 300 9231d55'0"
9 39d31'38" 300 11858d10'0"
10 36d13'4" 300 10865d20'0"
11 65d2'55" 300 19514d35'0"
Téng 330d15'4" 184382d55'0"
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_ 184382°55'00"
02 330015040

=558.311(m)

8.3.5 Mire dp thodi ciia tuyén trén tric doc

Miic d6 thodi cia hinh cét doc duge danh gia bang dd dbe doc binh quén:

; _ZLixii

bg L
Trong do:
e L;: chicu dai doan ¢6 dd dbc thir i% trén binh do
e L: chiéu dai doan tuyén (rén binh do.

Bdng 8.17: Két qud tinh todn phirong dn I

L thuc i Lxi
(m) (%)
400.00 2.28 912.00
400.00 0.75 300.00
300.00 0.20 60.00
342.87 2.10 720.03
557.13 0.11 61.28
315.64 1.08 340.89
198.15 2.87 568.69
186.22 0.00 0.00
300.00 1.66 498.00
242.95 0.81 196.79
257.05 0.80 205.64
400.00 0.00 0.00
221.13 2.50 552.83
429.58 0.72 309.30
581.69 1.50 872.54
390.71 0.50 195.36
276.75 2.46 680.81
521.31 1.94 1011.34
6321.180 7485.48
Do dbe binh quan phuong én 1:
7485.48

=t 21,184 %
" 6321.180
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Bdng 8.18: Két qua tinh todn phuwong dn 2

L thuc i Lxi

(m) (%)
300.00 4.07 1221.00
218,39 2.84 790.63
333.43 0.51 170.05
388.18 0.77 298.90
347.23 0.18 62.50
325.63 0.50 162.82
227.04 2.14 485.87
254.14 0.00 0.00
440.97 2.88 : 1269.99
404.99 0.48 194.40
499.81 0.38 189.93
599.92 1.69 1013.86
500.00 0.06 30.00
300.00 1.00 300.00
241.31 0.54 130.31
420.50 1.93 811.57
434.04 0.60 260.42
404.14 2.55 1030.56
450.81 1.57 707.77

7150.530 9130.56

P dbc binh quan phuong an 2:

=5 g = %3% =1.277%
8.4 Chi phi vin doanh khai thac
E=QxLxS

Trong doé:
e 1.:Chiéu dai thyc ctia tuyén (m).
e Q:Lugng hang hoa vin chuyén trong niam (T).

o S: Gi4 thanh van chuyén (dng/Tén).

8.4.1 Xidc dinh lwong hang héa vin chuyén trong nim

Khéi lugng hang hoé van chuyén trong nim dugc xac dinh theo cong thirc sau:

Q=365xyxPxGxN
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Trong do6:
e N:Luu luong xe chay ngay dém & cudi thoi gian tinh toan.
e y:Hgsb st dung tai trong, 1y v= 0.9~ 0.95 = v = 0.90
o B:Hé sb sir dung hanh trinh, 14y B = 0.65
e G: Trong tai trung binh cia 6 t6 tham gia van chuyén, tdn. Xac dinh trung
binh theo trong tai va ty 1¢ cdc loai xe tham gia van chuyén.

Bang 8.19: Bang xdc dinh lirong hang héa van chuyén ciia ticng logi xe

Loai xe ¥ B I N Q

Xe con 0.9 0.65 1.98 257.18 108731.153

Xe tai 2 truc nhe | 0.9 0.65 4.09 269.84 235659.07
Xe tai 2 truc trung | 0.9 0.65 10.19 14530 316147.479
Xe tai 2 trye ning | 0.9 0.65 12.12 110.01 284705.586
Xe tai 3 tryc nhe | 0.9 0.65 10.31 132.02 290625.207
Xe tai 3 truc trung | 0.9 0.65 16.09 328.59 1128897.36
Xe tai 3 truc ning | 0.9 0.65 18.99 190.55 772654.155
Xe kéo moc 0.9 0.65 13.14 18931 531138.401
Xe buyt lon 0.9 0.65 13.82 78.25 230922.841
Xe buyt nhé 0.9 0.65 7.32 260.50 407166.75
Téong 4306648.002

Vay lugng hang hoa van chuyén trong nam 13: Q = 4306648.002 (T).
8.4.2 Xic dinh gid thanh vin chuyén
Chi phi khai thac 6 t6 va dudng (d/T km):
S = Sa6 T Sctimg
8.4.2.1 Chi phi khai thdc cia 6 16

_ Cy+CyxV,
" (GxyxBxV,)

Trong do:

= Chon foai xe chiém da s6 dé tinh la xe 2 Lgc g .
e Chi phi ¢6 dinh cita 6t6 trong gid: Coq = 10,000 (¢/gid).
e Chi phi bién ddi ctia 6t6 trén doan dudng 1 km: Cypg = 1000 (d/xe/km).
o Vi tbe dd khai thac cta 618, Vi = (0,7+ 0.75)x Vi
Chon Vi =0.75 x Vi1 vV, = 0.75x 60 = 45 (km/h)
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= P — 16000 £(20004 47) =129.849 (d/T.Km).
16.09%0.9%0.65x45

8.4.2.2 Chi phi khai thdc duong
S, = R; ¥R+ R,
uong Q
Trong do :
e R, =2,500,000 (d&/nim.km): chi phi duy tu bio dudng hang nim cho lkm
duong.
e R,=1,800,000 (d/n#m .km): chi phi stra chita hang ndm cho 1km dudng.
o R;= 1,500,000 (d/ndm.km): chi phi kh6i phuc hang nim cho Ikm duong.

s, - 2,500,000 + 1,800,000 +1,500,000 _ - (d/T.km)
uong 4306648.002

Vay gia thanh khai thac:
S=129.849+1.347 =131.196 (d/T.km).

8.4.3 Chi phi viin doanh va khai thdc ciia moi phwong dn
8.4.3.1 Phuong dn 1
Ta co:

o 1,=6327 (m)
o $=131.196 (d/T.km)
o Q=4306648.002 (T)

B, - QxL,xS=4306648.002 6327 x 131.196 = 3.53 (ty dong/niim).
8.4.3.2 Phuong dn 2
Ta co:

o L,=6838.95 (m)
o S=131.196 (d/T.km)
o Q=4306648.002 (T)

E,=QxL,xS=4306648.002x6838.95x131.196 = 3.86 (ty ddng/nam).
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Bdng 8.20 : Bang tong hop so sdanh 2 phirong dn tuyén

Phuwong an Ddnh gia
1T Cic dijc fru
AY dc didc frung 7 2 7 3
I Cic diic trieng vé mt ki th udt:
1 | Chiéu dai tuyén (m) 6237 6838.95| v
2 | Hé sb trién tuyén 1.067 1.170 | v
3 | Hé sb chidu dai a0 1.401 1.613| v
4 | S6 gbc ngoit 8 11| v
5 | Tri sb goc ngodt trung binh 21d21'43.88" 30d1'22.18" v
6 | Ban kinh trung binh (m) 387.287 558.311 v
7 | DO dbe doc binh quan (%) 1.24 130 v
8 BaP kinh dudng cong bang nho 300 300 v v
nhat (m)
9 | Do dde doc 16n nhét (%) 2.87 407 v
II | Cic diic trung kinh (é - xay dung:
{ | i phixdy dung nén dudng 3,300,533,838 | 3.691,861,544 | v
(dong)
o | Chiphixdy dyng mitdudmng | 44 07 257 410 42,355,795,145 | «
(dong)
3 | Chi phi xdy dyng cng trinh 1,413,990,000 | 4,368,000,000| v
thodt nude (dong)
4 | Chi phivan doanh khai thac 3,523,989,160 | 3,864,099,033 | v
(dong)
Téng s chi tiéu dat: 11 3
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PHAN II: THIET KE KY THUAT

CHUONG 1: TINH HINH CHUNG CUA POAN THIET KE KY THUAT TU
KM 0+000 PEN KM 1+000

1.1 Vi tri, dia hinh doan tuyén thiét ké
Tir Km 0+000 dén Km 1-+000 dia hinh tuvong ddi thoai. Tuyén di tir cao d§ 30.0m

dén cao do 29.7m chay men theo céc dudng ddng muc, dia chét 6n dinh.

1.2 Céc théng sb thiét ké co sé clia doan tuyén
C#n ¢t vao nhiing diém trén ta tién hanh di tuyén Km 0+000 + Km 1+000. Doan

tuyén gém:

e (6 1 dudng cong nam c6 ban kinh: 800m.
e (6 1 dudng cong ding Idm ban kinh: 3000m.
o (6 1 dudng cong dimg 16i ban kinh 5000m.,

e (6 1 vitribd tri céng dia hinh: @2m (miéng dang thudng — cbng loai I).
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CHUONG 2; THIET KE TUYEN TREN BINH PO

2.1 Nguyén tic vach tuyén

V& nguyén tic vach tuyén da dugc trinh bay & phin thiét ké co s6. O day ta cin

nhin manh I s6 diém sau:

¢ O ving ddng bang thudng dit tuyén di men theo $6ng 16n hoic suon déc

khi qua khu vire dbi. Khi tuyén phai qua song thi nén men theo suon déc

dé 1én xudng sao cho dam bao do doc.

e Né&u cac dicm khong ché co d6 chénh nhau khéng 16m 1am thi ¢o ging cho

tuyen bam theo cic duong déng mirc dé giam do ddc doc nhung ciing phai

khong ché s6 duong cong, tranh nhé va vun viit dam bao tot chat luong

khai thac cha dudng.

e T Km 0+000 dén Kin 1+000 dja hinh tuong dbi thoai. Tuyén di tir cao dd
30.0m dén cao dd 29.7m chay men theo cic dudng ddéng mirc, dia chét én

dinh. D& cho viéc di tuyén dam bao dd doec, ding compa di do doc diéu

sau d6 bam sat duong nay dé ké tuyén.

2.2 Thiét ké dwdmg cong niim

2.2.1 Cic yéu té trong dwong cong

Sau khi vach dugc tuyén trén binh dd, can cir vao chp thiét ké cua duong 12 cap
11, tde do thiét ké 1a 80 km/h. Tir két qué tinh toan va ap dung TCVN 4054-05 ta chon

ban kinh R d¢ ti€n hanh cam cong va xac dinh c4c y€u 6 hinh hoc clia dudng cong

theo cdc cong thire sau:

Do dai tiép tuyén:

Do dai duong cong;:

D¢ dai duong phén giac:

Trong d6 :

T=Rx tg(%) (m)

TxRxo
K = (T] (lTl)
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o a: Goc chuyén hudng.

e R:Béan kinh duong cong.
o T: Chitu dai tiép tuyén.
e K:DJ dai cung tron.

e P: DO dai duong phan gidi.

Hinh 2.1: Yéu t6 trong duong cong.

Bang 2.1: Bang yéu té duong cong — Poan thiét ké ki thudt

Géc chuyén
SLY hwéng (o °) R(m) | T(m) | P(m) | K(m) | I(%)| L(m) | W(m)
1 7°5'54" 800 | 74.63 | 1.67 |149.11| 2 70 0

2.2.2 Tinh todn maé rjng trong duwong cong

Khi xe chay trong dudng cong, quy dao banh xe trude va banh xe sau khong
triing nhau, vi vy chiéu rong dai dudng ma 6 o chiém trén phin xe chay rong hon so
v&i khi xe chay trén duong thing. Do vAy, & cac dudng cong ¢ ban kinh nho cdn mé

rong phén xe chay.

Hinh 2.2: So dé xdc dinh d@é mo rong lan xe trong duong cong
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D6 mo rong cho hai lan xe dugce xac dinh nhu sau:

2
E:_L_A+O-1XV (m)
R R

Trong do:
e L,: Khoang cach tir ddu xe dén truc sau cua xe dbi véi xe phd bién nhét
dugc chon la xe téi 2 truc (Theo bang 1 TCVN 4054-05).
L,=065+1.5=8m
e V=V, =80 (km/h)
e R: Ban kinh dudng cong nam.
Néu R > R, (Bang 12, TCVN 4054-2005), ta van tinh toan E. Sau d6 gia tri B,
= 0.6m (Bang 12, TCVN 4054-2005, tmg v4i loai xe tai va R = [200+2501).

I<hl Ell > Emin = E = Ell
Khi E, <E . = E =0 (Khong mé rdng).

DBuong cong ndm ban kinh R = 800 (m).

I 0.1xV 8 0.1x80
A
=5+ =t

R JR 800 /800

= Khong mé rong trong dudng cong.

E

=0.363(m)<E

min

2.2.3 Tinh todn dogn nbi siéu cao va chiéu dai dwong cong chuyén tidp

2.2.3.1 Poan noi siéu cao

Hinh 2.3: So dé xdc dinh chiéu dai dogn noi siéu cao

Chi€u dai doan ndi siéu cao khi khong c6 dudng cong chuyén tiép duge xac dinh

nhu sau:
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) (B—kE)xiSc

1 p

(m)

SC

Trong do:

B: bé rong phin xe chay (m) ; B =7 (m).

E: d6 mo rong mit dudng (m) ; E =0 (m).

o i, dd dbc doc phy thém 16n nhét cho phép. Phu thudc vao tdc do xe chay,
v&i Vi = 80 km/h thi i, = 0.5%.

o i, (%): Do dbc phu thém & mép ngoai mit dudng do qué trinh b tri ndi

siéu cao; i, =2%

e (7+0)x0.02 _ 28(m)
0.005

Kién nghi: Lén hon gié tri tinh toan va tiéu chudn, déng thoi phu hgp dia hinh
trén binh dd, ¢é ging dung gia trj 16n.
2.2.3.2 Chiéu dai dwong cong chuyén tiép
2.2.4 Céim coc chi tiét trong dwong cong chuyén tiép
2.2.4.1 Trinh tw céim coc chi tiét trong dwong cong chuyén tiép

Bude 1: Kiém tra didu kién ¢, < % .

Budce 2: Tinh gia tri Ty, Xo, Yo

Buée 3: Do tir D theo hudng tuyén mot doan T, ta xac dinh duge diém O (ND).

Buéce 4: Tir didm O do nguoc lai B mot doan xo, ta xdc dinh duge diém A.

Buéc 5: Tai A do theo hudng vudng géc véi OD mot doan y, ta xac .dinh dugc
O’ (TD).

Buéc 6: Xéc dinh toa do x,y cta diém trung gian cua duong cong chuyén tiép
theo cac ham: x, = fi(nAS), y, = H,(nAS) (n = 1,2,3...). Cu ly gitra cac diém trung gian
AS = (5-10)m. Mot cach ding dén 1a cu ly gifta cac diém trung gian nén xédc dinh theo

A vi d6 cong ciia dudng cong ludn thay ddi.
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2.2.4.2 Trinh tw tinh todn va kiém tra dirong cong chuyén tiép tai vi tri dinh s6 1,
dwong cong bdn kinh R = 800 m

b4

T

a. Xde dinh goc @y va kiém tra diéu kién cdu tao duong cong chuyén tiép dang
Clotoic:

¢, =—
Trong dé :
e o, = E%Véi R =800 (m), Ly = 50 (m).

50

= @, = =0.031{rad
P %800 (rad)
e Goc ngoit cla hudng tuyén: a=0.124 (rad)
s % - Pu}é%i =0.062 (rad)

Ta théy: @, = 0.031(rad) < % =0.061(rad)

Viay thda mén didu kién.

b. Xdc dinh thong so Clotoic:

Tinh toa d6 diém cudi cta dudng cong chuyén tiép (xo,y0):
C=LxR =A’ =50x800 = 40000.

Toa do TP (xg,y0):
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SS S9 SIJ
K== = e =i wis
40xC*  3,456xC" 599,040xC
SS S7 SII
Yo = i 3t 5
6xC 336xC 42,240xC
Trong do:
e S=L=50m

C=TLxR =50x800 = 40000 (m®)

o 50’
Xg=L——>=50-—""—-=49.995(m)
" 40C 40 x 40000
3 7 3 7
. L —— 1 ()
6C 336C°  6x40000 336x40000

Yo

T :(Rxcos%+y0)xtg%+x0Rxsin(po

e +49.995 - 800 xsin (0.031) = 50.993(m)

=[800x cos(0.031)+0.521]x tg

Do dich chuyén dinh dudng cong tron (p) va tiép déu duong cong (t):

p=y, - Rx(1-cosq,)= 0.521—800><[1—cos(0.031)} =0.13(m)
t =x, —Rxsing, =49.995 —800xsin(0.031) = 24.99(m)

Ta thiy: p=0.13 (m)< % = % =8(m) nén dudng cong chuyén tiép khéng

cin phai lya chon lai.
Chiéu dai dudng cong tron co ban con lai:
K, =0, xR =(0—2¢,) xR =(0.124 -2x0.031)x800 =49.111m
Chiéu dai dudng cong hdn hgp (khoang cach tir ND dén NC):
K=K,+2L, =49.11 1+2><50=149.111(m)
c. Xdc dinh diém bét dau va két thilc ciia duong cong chuyén tiép qua tiép tuyén
moiTy=t+T:
ND =D, -T,
TD; =ND; + Ly
TC,=TD; + Ky
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NC;=ND; +K
Xéc dinh toa d9 cac diém trung gian:

Toa d) cic di€ém trung gian cé chiéu dai S; cling dugc xac dinh twong tu nhu xéc
dinh toa d6 di€m cudi cta duong cong chuyén ti€p, tir d6 tinh ra gia tri x;, y;.. Khoang

cach céc diém trung gian liy tir 5m dén 10m. Chon 10m.

Béng 2.1: Bang cim coc trong duong cong chuyén tiép (NP1 — TD1)

STT Tén coc S Xn Yn

1 ND1 0 0 0

2 N15 10 10.000 0.004
3 NI6 20 20.000 0.033
4 N17 30 30.000 0.112
5 N18 40 39.998 0.267
6 H4 46.53 46.527 0.420
7 TDI 60 59.988 0.900

2.2.5 Ciim coc chi tiét trong duong cong tron
Trinh ty cim coc trong dudng cong tron:
Buoc 1: Xac dinh hé truc toa dé x’OQ’y’.
Bude 2: Xac dinh cy ly cha cac diém thude dudmg cong tron (1), duoe chon tuy
thudc vao ban kinh R (m) theo quy dinh sau
e R2>500m,1=20m.
e R=(100-500)m,]=10m.
o R<[00m,|l=>5m.
— R = 800(m) nén ta chon | = 20 (m).

Budéce 3: Xac dinh 86 hugng diém va toa do cac diém thudc cung tron.
e Xac dinh géc B chin cung [: B m-llz

e Toa do cha diém thi n la:

v

= Dne nhirane mnhan fon 48 vifiog obe-
Fidng phuong phap toa 40 yudng gdo:

X, =Rxsin(np)
¥, =Rx[1-cos (nB)]

£ i . i K
n: SO thi ty cac coc, n:—‘l—“mT‘).

+ Chuyén vé hé truc toa do xNDy :
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x, =t+R xsino,
y, =p+Rx(l-cosa,

Véisa, =, +n.p

Bdng 2.2: Bdng cdm coc trong duong cong (TD1—P1)

STT | Tén coc Sn B I X Y
) (m) (rad) (rad) (m) (m)
1 TDI1 60 0.0000 0.03125 49.995 0.521
2 N19 70 0.0125 0.04375 59.988 0.896
3 N20 80 0.0250 0.0563 69.975 1.396
4 P1 84.56 0.0307 0.06195 74.527 1.665
5 N21 90 0.0375 0.06875 79.956 2.020
6 N22 100 0.0500 0.08125 89.928 2.769
7 TC1 110 0.0625 0.09375 99.889 3.643

2.2.6 Tinh todn va bé tri siéu cao

Miit cit ngang mot mdi trén doan thang dugc chuyén din sang mit cit ngang mot
méai & doan cong tron s& duge thuc hién trén doan dudng cong chuyén tiép.

Phuong phép chuyén dan mit cit ngang hai mdi sang mat cit ngang mot mai noi
chung déu dua trén nguyén tic 14 chuyén dan din hoiic theo so dd 1dy truc quay 1a tim
ctia mit duong, hodc mép trong mit dudong hodc mép ngoai mit duong tuy theo diéu

kién cu thé vé dia hinh, chiéu rong duong, ki€u cat ngang dudng.

2.2.6.1 Trinh ty thuc hién cho dwong cong thudc doan thiét ké ki thudt
Léy tim phan xe chay lam tdm, quay ntra phén mit dudng phia lung dudng cong

cho dén khi dat dugc mit cit ngang mot mai bang d6 ddc ngang mit duong 2%.
Khoang cach tir mat ciit ngang hai mai dén miit cit ngang €6 i

Tai matcatco i, =i <1, :

¥><1“]+—><1
L, = .
.
i,——xE
Tai mit catco i, =i =1 :
Bxi
L, =
. Exi
I
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. _(B+E) . (7+0) oy X
i, = T Xig, = T x0.02 = 0.0028: D§ doc phu thém.

o E:Phin md rdng mat dudng xe chay. VG6i R = 800m thi E =0
Khodng cach giita cic mét cit ngang dic trung:
Khoang cach tir mit cit ngang hai mai binh thuong dén mit cit ngang c6 d6 dbc

ngang nira phin xe chay bing -1% (i =—-1%<i, = 2%).

5 i“|+5xi“ z><|0.02|+1><(—0.01)
L 1o = 2 2 -2 2
i =—1% : .
R 0.0028 - > o
P 2L 2x50

=12.5 (m)

Khodng cach tir mat cit ngang hai mai binh thudmg dén mit cit ngang cé do dbc

ngang nira phin xe chay bing khong (i =0%<i, = 2%).

%ﬂx i +—§><isc %x]0.02[+;><0
L(ERZG%) Bi— = 0 =25 {m)
1 —-xE 0.0028 —- x{)
P2L 2x50

Khodng cach tir mit cit ngang hai mai binh thwomg dén mat cit ngang c6 do ddc

ngang nira phén xe chay bang 1% (i=1%<i, = 2%).

§x1n|+E><iSC 7-><|0.02|+2><0.01
- ~ 2 2 =2 2 =37.5(m)
('scﬁl/") . 1. OOI
1p —ES“I{“:X E 0.0028 —ﬂg‘ax 0

Khoang cach tlr mdt cit ngang hai mai dén dau dudng cong tron cé dé ddc siéu

cao 2%,

Bxi 7x0.02

(io=d) = Tl
i mliifi 0.0028 - X002

£

L =50.00(m)

2.2.6.2 Cao do thiét ké ciia cdc mdt céit ngang ddc frung

Cac vao 40 ihiéi ké cia 2 mép ié duong, 2 mép phan xe chay va cua tim duong o
cAc mat cht ngang dic trung dugc xac dinh dya vao mit cit doc thiét ké va do dbe
ngang cla timg bo phan cia mit cit ngang dic trung. DPbi véi cac mit cht trung gian

(thudng dwge rai déu véi cu ly 10m), cac cao do duge xdc dinh bang cach ndi suy.
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2.3 Kiém tra tim nhin trong dudng cong niam
Khi xe chay trong dudong cong tAm nhin bi han ché va bat lgi nhét 1a nhiing xe
chay phia bung dudng cong, & vi tri thay dbi do dbc qua dot ngdt hodc nhiing chd c6
nha ctra & gan duong.
V6i gia thiét:
e TAm mét nguoi l4i xe 1a 1.0 m.
e Khoang céch tur mit dén mép duong phén xe chay 1a: 1.5 m.
Goi:
e 7, Khoang céach tir mit nguoi 14i xe dén chudng ngai vat.
e 7:Khoang céch tur mét nguoi l4i xe dén gi6i han can pha bé chuéng ngai
vat.
Néu:
o 7 < Zo:Tam nhin dugc dam bao, khong can phai pha bo chudng ngai vat.

o 7> 7y TAm nhin khong duge dam bao doi hoi phdi don bo chuéng ngai

~

vat.

Muén dam bao tAm nhin trén dwong cong cin phai x4c dinh pham vi pha bo

chuéng ngai vat can trd tam nhin, c6 hai truong hop:

THI: Chidu dai dudng cong Ko nho hon cy ly tam nhin S.
Z=R,x 1-cos— +l><(S~K)><sinE,m
2) 2 2
TH2: Chidu dai duong cong K, 16n hon cu ly tam nhin S.
Z=R, x[l —cos%),m

Trong do :

. a—lSOXS
' mxR,

® R] :R—(%—I.SJ

e R:Ban kinh dudng cong.

e B: Chidu rong mit dudng.

Khi thiét k& phai kiém tra tAm nhin. Cac chd khong dam bao tAm nhin phai d& bo

chuéng ngai vat (chit ciy, ddo mai taluy,...). Chudng ngai vat sau khi d& bo phai thip
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hon duong nhin 0.3m. Truong hop thét khé khin co thé ding guong ciu, bién bo,

bién han ché t6¢c d6 hodc cam vuot xe.

I ( CAY PHAI DON
=

1.5m

2 g

W
# %

£y

&| PAT PHAI PAO

~

. 15m

Tai duong cong R =

800m.

o S=8,=200m>K=149.111 (m).

. R1=800—(

%— 1 .5) = 798(111)

Chiéu dai dudng cong tron Ky > cu ly tAm nhin S:

Z=R, ><[Im—(:()s,9L—J+l><(S_K)xsinE
2; 2 2

- 798><(1~cos 0'124]+%><(200-149.1Il)xsin(o'lmj
= 6.257(m)
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CHUONG 3: THIET KE TRAC DQC — TRAC NGANG

3.1 Thiét ké triic doc

3.1.1 Nguyén tic thiét ké

Mt ¢t doc duge thiét ké ti mi, chinh x4c theo cac tai liéu khao sat va do dac dia
hinh, dia chét, thiy vin doc tuyén thu thip trong budc khao sat phuc vu thiét ké ki
thuat.

MEiit cit doc ciing cdn théa mén cic yéu cAu nhu dbi véi khi thiét ké co sd: thoa
mén vé& yéu céu ciia cao do khéng ché nhu cao do diém dau va cudi tuyén, cao dd ti
thiéu tai ciu cong, tai cdc doan dudng hai bén bi ngép do mua I, tai cac doan duong
¢6 mic nude ngdm cao, 6 nude dong thudng xuyén, tai cic noi giao nhau véi duong
sit, dudng 6td hién co...

Mit cét doc dudng phai dugc thiét k& phbi hop v6i binh dd va mat cat ngang dé
dam béo sy hai hoa vé mit quang hoc, dam bao nén dudng 6n dinh va gia thanh hop
ly.

Bén v& mit cét doc 14p theo ti 1& ngang 1:1000 va dimg 1a 1:100.

3.1.2 Tinh todn va bo tri dwong cong ditng

Téc dung cua dudng cong dung: ddm bao tréc doc luon déu khong giy khiic, xe

chay an toan, ém thuén.
Piéu kién bo tri:
tk —
®>1%

{v& <60km/h

{V > 60km /h

o >2%
Vai:
e M= ‘il —'12|: Hiéu dai s6 ctia dbc doc noi dbi dbc (goc giy).
o i(+): Khi xe lén déc.
o i(ﬂ) : Khi xe xudng dbc.

3.1.2.1 Phuong phdp thuc hién

Puong cong ding trén duong 6td thuong duge thiét ké theo phuong trinh
, .

Parabol bac 2:y = o
2R
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Trong do:

e R: Bién kinh tai diém gbe cta toa do & dé d6 déc ciia mat cit doc bang 0 ;
diu (+) tvong Gng voi dudng cong dimg 16i va dbu (-) tuong ung voi
dudng cong dirng 16m,

e y: Tung d6 ciia diém dang xét.

e x: Hoanh do ctia diém dang xét.

Khodng cach X, tir gbc toa do O t6i diém A bt ki ¢o do déc i, thude dudng

cong:
X, = Rxi,
Chénh 1éch cao dd tir gbe toa dd O dén diém A:

1

V= 5 xR xi}
Khoang cach gitra 2 diém A, B trén dudng cong ding;:
Xpp = Rx(i, ~Ip)
Chénh 1&ch cao d6 giita 2 diém A, B:
y :%xRx(ii ~if$)
Chiéu dai dudng cong ding tao béi hai dbc iy, iy
K =Rx(i —i,)

Ddéu cia iy, ip: 1€n déc mang dau duong va xudng doc mang diu am.

Tiép tuyén dudng cong:
1 o
T:~~2m><R><(11 —i,)

2
Phéncy: d=—
2R
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/ RS

3.1.2.2 Trinh tu tinh todn

Xé4c dinh tiép tuyén dudng cong T.

X4c dinh Iy trinh tiép ddu TD va tiép cudi TC ctia dudng cong va xéc dinh dugce
cao do thiét ké tai hai diém nay (biét trudc).

X4c dinh khoang céach tur diém tiép dau t6i gbe O (theo phuong ngang) va xic
dinh do chénh cao gitra hai diém do.

Xéc dinh cao do thiét ké tai O.

X4c dinh cao do thiét ké tai cac diém trung gian khi biét khoang cach theo
phuong ngang cla ching dén O hay do dbc i ctia no.

Theo tiéu chuin thiét k& TCVN 4054 — 05, dbi v6i duomg c6 Vi = 80, tai nhitng
ch® ma hidu dai sb gitta 2 do déc 6 gid tri o =|i2 —i1 | > 1% phai bd tr dudng cong

dtrng, do d6 ta can phai bé tri dudng cong ding cho doan dbc trén.

3.1.2.3 Cdm dwong cong dimg theo phwong phdp Antonop

| T T | A0
{ 4 = - ‘4‘ /
TC
TB >f“l
<-j— \k\
I ol - IERE
C

Tinh to4n cac yéu td dudng cong ding:
2

Phuong trinh dudng cong c6 dang: y = —_;{E

Xac dinh chidu dai doan tiép tuyén T:
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e Khi dd dbc cta hai doan déc khéc diu:

1 .

I = =% R x(|1i[+|12[)
e Khi do dbc ciia hai doan déc cling déu:

1 . .
TL"EXRX(’IJ‘“IHD

Cu ly tir dinh duding cong t6i tiép ddu, tiép cudi:
o A =ixT
o A, =i,xT
Vi tri ctia dinh D so v6i TD:
X, =1, xR

yl Z%WXI{XG[)2

Vi tri clia dinh D so véi TC:

X, =1, xR

Y, :%xRx(iz)2

Cu li cva céc diém trung gian tir TD — D nén chon theo Ai:

Ai=0.1%,V, =80 (km/h)
Ai=0.2%,V, =60 (kmv/h)

e Ai=0.4%,V, <60(km/h)
x, =AixR

[ ] I )
Y ZEXRXXI

DPuong cong dimg 15i:

) , LT, =LT.-T
e Vitricua TD:
Hoyp =H-~A,
LT, =LT.+T
Hye=H.-A,
LT, =LT, +x,=LT,.—x,
H,=H,, + v, =Hp +y,

e VitricuaTC: {

e Vitridinh D: {

SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021

Trang: 108



THIET KE KY THUAT GVHD: TS. NGUYEN THI THU 'ljR/T\

LT, =LT, —x,

e Vi tri diém trung gian L: {
H,=H, -y,

Duong cong ding 1om:

) LT, =LT,-T
e VitricuaTD:
Hop=He+d,
LT, =LT;+T

e VitricaaTC:
H,. =H +A,

LT.=LT. +x =LT..—x
o Vitridinhf):{ B === e

H,=H,, -y, =Hi -,
LTI:LTD—XI

e Vi tri diém trung gian I:
H. =Hgy +¥;

3.1.2.4 Tinh todn cdm cong dirmg doan tuyén kj thudt, Iy trinh Km0+000 dén
Kml1+000

Trong doan thiét ké ki thuét co 1 dudng cong dung 16m, 1 duong cong ding 16i

véi cac thong so sau:

o Dudng cong ding 16m, dinh A tai Km0+889.19:
i1 =1.21%,1,=2.37 %
R =3000 (m)

o Dudng cong ding 16i, dinh B tai Km0+300:
i,=13%,i,=121%
R =5000 (m)

a. Cim cong tai vi tri dwong cong ding 16m, dinh A tai Km0+889.19:

i =121%,i,=237%
R = 3000 (m)

Xéc dinh chiéu dai doan tiép tuyén T, d6 ddc ctia hai doan dbc cling dau:
T :%x 3000 (|1.21]-[2.37]) % = 53.7(m)
Cuy ly tir dinh duong cong téi tiép dau, tiép cubi:

A, =1.21%x53.7 =0.649(m)
A, =2.37%x53.7=1.27(m)
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Vi tri cua dinh D so v&i TD:
x, = 1.21%x3000 = 36.3(m)

y, = %x3000x(1.21%)2 = 0.22(m)

Vi tri cua dinh B so voi TC:
X, =2.37%x3000 = 71.1(m)

Y, :%><3000><(2.37°A,)2 =0.84(m)

LT, =889.19(m)

Ly trinh, cao d§ dinh
H, =26(m)

LT, =889.19-53.7 = 835.49(m)

Vi tri cda TD:
H,, =26+ 0.648 = 26.649(111)

LTy = 889,19+ 53.7 = 942.89(m)

Vi tri ctia TC:
H. =26+1.273 = 27.27(111)

LT, =835.49+36.3 =871.79(m)

Vi tri dinh D:
H, =26.649-0.22 = 26.429(m)

Xac dinh nhiing diém trung gian: toa d6 va cao do cac diém trung gian dugc thé

hién trong bian v&: “Thiét ké chi tiét dudng cong”.

b. Cim cong tai vj tri dwong cong dimg 15i, dinh B tai Km0-+300:

1=13%,i,=121%
R = 5000 (m)

Xac dinh chicu dai doan tiép tuyén T, do dbc clia hai doan dbc khac diu:

T :{)—x 5000 ([1.3/+[1.21]) % = 55.96(m)

Cy ly tir dinh dudng cong t6i tiép ddu, tiép cudi:
A, =1.3%x55.96 =0.727(m)
A, =1.21%x55.96=0.677(m)

Vi tri cta dinh D so v&i TD:
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x, =1.3%x 5000 = 65(m)

V. = %x 5000 x (1.3%)2 &= 0.423(111)

Vi tri cuia dinh D so v61 TC:
x, =1.21%x 5000 = 60.5(m)

¥ :%x5000x(1.21%)2 ~0.366(m)

LT, =300(m)

Ly trinh, cao d¢ dinh B:
Hy =31.1(m)

LT, =300—55.96 = 244.04(m)

Vi tri cia TD:
H,, =31.1-0.727 =32.373(m)

LT,. =300+ 55.96 =355.96(m)

Vi tri cia TC:
H,.=31.1-0.677 = 30.423(111)

LT, =244.04+65 =309.04(m)

Vi tri dinh D:
H, =32.373+0.423=32.796(m)

X4c dinh nhitng diém trung gian: toa d va cao do cic diém trung gian dugc thé

hién trong ban v&: “Thiét ké chi tiét duong cong”.

Bdng 3.1 Béng toa dp coc trdc doc thiét ké k thudt (Km0+000 — Km1+000)

TT | Téncge | Ly trinh Kﬁ%ing tiimoh?é% t(fl?::)t dk(::
1 HO 0+000 0 30.00 30.00
2 N1 0+020 20 3125 3021
3 N2 0+040 40 3225 30.41
4 N3 0+060 60 33.15 30.62
5 N4 0+080 80 33.80 30.83
6 H1 0+100 100 33.70 31.03
7 N5 0+120 120 34.60 31.24
8 N6 0+140 140 34.65 3145
9 N7 0+160 160 34.55 31.65
10 NS 0+180 180 34.25 31.86
T H2 0+200 200 33.50 32.07
12 N9 0+220 220 33.80 3227
13 N10 | 0+240 240 33.75 32.48
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14 N11 0+260 260 33.65 32.66
15 N12 0+280 280 33.45 32.76
16 H3 0+300 300 33.10 32.79
17 N13 0+320 320 32.50 32.73
18 N14 0+340 340 31.85 32.59
19 ND1 0+353.47 | 353.465 31.50 32.46
20 N15 0+363.47 | 363.465 30.95 32.34
21 N16 0+373.47 | 373.465 30.55 32.21
22 N17 0+383.47 | 383.465 30.16 32.09
23 N18 0+393.47 | 393.465 29.65 31.97
24 H4 0+400 400 30.40 31.90
25 D1 0+403.47 | 403.465 30.20 31.85
26 N19 0+413.47 | 413.465 28.75 31.73
27 N20 0+423.47 | 423.465 28.35 31.61
28 Pl 0+428.02 | 428.021 29.20 31.56
29 N21 0+432.58 | 432.577 27.94 31.50
30 N22 0+442.58 | 442577 27.51 31.38
31 TC1 0+452.58 | 452.577 28.70 31.26
32 N23 0+462.58 | 462.577 26.65 31.14
33 N24 0+472.58 | 472577 26.30 31.02
34 N25 0+482.58 | 482.577 25.90 30.90
35 N26 0+492.58 | 492.577 25.55 30.78
36 H5 0+500 500 27.80 30.69
37 NC1 0+502.58 502,577 27.50 30.66
38 N27 0+522.58 522.577 24,70 30.42
39 N28 0+542.58 | 542.577 24.20 30.18
40 N29 0+562.58 | 562.577 23.90 29.94
41 N30 0+582.58 582.577 23.60 29.69
42 H6 0+600 600 26.00 29.48
43 N31 0+602.58 | 602.577 23.50 29.45
44 N32 0+622.58 622.577 23.35 29.21
45 N33 0+642.58 642.577 23.40 28.97
46 N34 0+662.58 | 662.577 23.55 28.73
47 N35 0+682.58 | 682.577 23.65 28.49
48 H7 0706 76 25.30 28.28
49 N36 0+702.58 | 702.577 23.80 28.25
50 N37 0+722.58 | 722577 23.95 28.01
51 N38 0+742.58 | 742.577 23.95 27.77
52 N39 0+762.58 | 762.577 23.76 27.53
53 N40 0+782.58 | 782.577 23.60 27.28
34 H8 0+800 800 25.00 27.07
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55 N41 0+802.58 | 802.577 23.40 27.04
56 N42 0+822.58 | 822.577 23.15 26.80
57 N43 0+842.58 | 842.577 22.90 26.57
58 N44 0+862.58 | 862.577 22.80 26.44
59 N45 0+882.58 | 882.577 22.90 26.45
60 C1 0+889.19 | 889.194 23.10 26.48
61 H9 0+900 900 23.40 26.56
62 N46 0+902.58 | 902.577 23.45 26.59
63 N47 0+922.58 | 922.577 24.30 26.86
64 N48 '0+942.58 | 942.577 25.59 27.26
65 N49 0+962.58 | 962.577 27.25 27.74
66 ND2 0+966.58 | 966.582 27.70 27.83
67 N50 0+976.58 | 976.582 2B.35 28.07
68 N51 0+986.58 | 986.582 28.97 28.30
69 N52 0+996.58 | 996.582 29.45 28.54
70 H10 1+000 1000 29.70 28.62

3.2 Thiét ké tric ngang

Cao dd thiét ké nén duong & cac doan ven sdng, dAu cdu nho, cic doan qua ving
ngap nude duge tinh theo tAn suét 4% (ké ca chidu cao nuéc dénh va séng vO vao mai
mit dudng) it nhit 12 0.5m.

Cao do thiét ké mép nén dudng & nhitng doan ven song cAu nho, cbng, cac doan
qua canh ddng ngp nudc phai cao hon myc nudc ngdp theo tin sudt tinh toan quy

dinh trong bang 30, TCVN 4054-05 it nhit 0.5m. Muc nudc ngép phai ké dén chiéu

cao nudce dénh va séng v vao mat mai dudng.

Trong trudng hop kho khin trong truong hop duong qua ving ¢6 nhiéu dan cu
muc nude ngdp duy tri lién tyc khong qué 20 ngay thi viée quyet dinh tin suét ngép 1
tinh todn nén can nhic trén qua diém tic dong moi truong. Khi cin thiét cin dé xuét ha

thép cao do thiét ké nén duong.
Cao do day 4o duong phai cao hon myc nude ngAm tinh toan (hay muyc nudc
dong thudng xuyén) theo quy dinh bang 22, TCVN 4054-05.
Xét dén cac diéu kién dia chét cu thé, & diy kién nghi cAu tao nén va céc yéu ciu
cu thé nhu sau:
e Ta luy nén dao: 1 :1.

e Ta luy nén dip: 1:1.5.
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e Do chit nén dudng: k theo bang 23, TCVN4054-05.
Céc dang tric ngang nén dudng sir dung trén tuyén:

e Pao hoan toan.
e Dip hoan toan.
e Nira dao nira dip.
Ban vé tric ngang v& theo ti 16 1:100 hay 1:200 tiy vao bé rong nén duong, cu

tao chi tict cic tric ngang dién hinh dugc thé hién trén ban vé.

CHUONG 4: THIET KE CHITIET KET CAU AO PUONG

4.1 Phwong an két caun a0 duwong di chon

Bdng 4.1: Phiong dn két cdu do duwong

STT Lép két chu H £ By Biu | R
(cm) | (Mpa) | (Mpa) | (Mpa) | (Mpa)
1 | BTN chit C12.5 6 | 420 | 300 | 1800 | 2.8
2 | BTN chit C19 8 350 | 250 | 1600 2
3 | CPBD loai I 18 | 300 { 300 | 300 -
4 | CPPD loaill 32 | 250 | 250 | 250 -

4.2 Kiém toan ket ciu 40 dwong di chon

4.2.1 Kiém tra cieong dp chung ciia két cau dy kién theo tiéu chuin vé dé véng din
héi

a. Viéc ddi tang 2 16p mdt tir dudi 1én dugc thyc hién theo biéu thic:

3
) 1+k.t"
hﬁa = E; {

1+k

Bang 4.5: Két qua tinh d6i tang 2 16p mét tir duwdi lén 33 tim E,

E; E, h; h Hy, Eg’

STT | Lop két ciu t=—2 k=-2%
(Mpa) E, (cm) h, | (em)| (Mpa)
1 | CPPDloaill | 250 32 32 250
2 CPPD loail | 300 7}2‘8‘ =12 18 | 0563 | 50 | 267.312
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3 BTN chit C19 350 . £ 1.309 | 8 0.16 58 | 277.834
267312
: 420
4 | BTN chatC12.5| 420 =1. 6 0.103 64 | 289.494
277.834

b. Hé sb diéu chinh B =f Hliai % 155
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.207
Mbdun dan hdi trung binh: Eff =BxE,, =1.207x289.494=349.419 (MPa)

c. Tinh Ey, ciia c két cu: st dung toan dd hinh 3.1 (22TCN211-06)

E:ﬁ:1939 E, sl = {)
D 349.419

137

33 B

Tir 2 ty sb trén tra todn dd hinh 3.1 (22TCN211-06) ta dugc: % = (S0

b

Vay: B, =0.57x349.419=199.169 (MPa)
d. So sanh diéu kién: By, =K .E

KS(‘;.EYC =1.1x181=199.1(MPa) (véi Kg: hé sb cudng do; tra bang 3.2 22TCN
211-06)
Két qua kiém toan: E_ =199.169MPa > K{{.E, =199.1 MPa

Vay két cdu do dwong bdo dam dat yéu cau cuong do theo tiéu chudan do vong

dan héi cho phép.

4.2.2 Kiém tra cwong dp két ciu dw kién theo diéu ki¢n chiu cat trugt trong nén dit

a. Tinh E, cta ca 4 16p két chu:

Bang 4.6: Két qud tinh doi tang 2 16p mét tiv dudi lén dé tim Ey,

2 E; E h; h, | H >
STT | Lop ket cau : t=—* P | k=2 tb K
(Mpa) E, (cm) h, | (em) | (Mpa)
1 CPDD loai IT 250 - 32 - 0 250
2 CPDD loai I 300 % =2 18 0.563 50 | 267.312
- 250
3 BTN chét C19 250 = (0.935 8 0.16 58 | 264.869
267.312
o 250
4 |BTNchiatC12.5| 300 =1.133 0.103 64 | 268.035
264.869
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Xét hé s6 diéu chinh p=f HY v 264 939
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.207
Maédun dan héi trung binh: Eﬁf =BxE, =1.207x268.035=323.518 (MPa)

b. Xéc dinh ting suét cit hoat dong do tai trong bdnh xe tiéu chuén tinh toén giy

ra trong nén dit T,:
H 64 _E,
D 33 B

323518
48

- Eu =6.74
EO

2

Theo biéu do hinh 3-3 (22TCN 211-06), v6i géc ndi ma sét ciia dit nén ¢ = 28°

T
ta tra duge: —* =0.012.
P

Vi 4p luc trén mat duong cla banh xe tiéu chuin tinh todn p = 0.6 MPa nén ta
co:
=T, =0.6x0.012 =0.0072 (MPa)
c. Xac dinh tmng sudt cit hoat dong do trong lugng bang than cac 16p két cdu 4o
duong gdy ra trong nén dit T,,
Tu gid trj chiéu day H = 64 (cm) va ¢ = 28°
Tra Toan db hinh 3.4 qui trinh 22TCN 211-06 tim ting sudt chi dong T,,:
Tav =-0.002
d. Xéc dinh tri 6 Cy:
C,=Ck k,k,
Ta co:
o ¢=0.024 (MPa)
e k,=0.6:tinh cho két cdu 40 dudng phan xe chay
o k,=028:vi 36 truc xe tinh todn 606 truc/lan.ngay dém < 1000 truc
e k,=1.5:d4tnénla 4 sét

Viy: C, =0.024x0.6x0.8x 1.5 = 0.017 (MPa)

e. Kiém tra dicu ki¢n tinh todn cudng do theo tiéu chuén chiu cit trugt trong nén
dat:
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C
[ +T,<—&
an Ktl‘
od

Vi duong chp 11T d6 tin cfy yéu cAu & bang 3-3 (22TCN 211-06) bing: 0.9
Theo bang 3-7 (22TCN 211-06) Kffd = 0.94 va v&i céc tri sb T,y va Ty tinh duge
& trén ta co:

0017 b0
0.94

T, 4T, = 0.0072-+(~0.002) = 0.0052(MPa) < ~t-
ax av Ktﬁ
Vay két cau do dwong thoa diéu kién cdt truot,

4.2.3 Kiém tra cuong ap két citu dy kién theo tiéu chuin chju kéo uon trong cdc lop
hé tong nhua

Oy, = O, XPX kp
a. Dbi véi 16p bé tong nhya C12.5
Tacé: h=6cm ; E= 1800 MPa
Tri s6 Ey, ctia 3 16p phia duéi nd duge xac dinh nhu sau:

Bang 4.7: Két qud tinh doi tang 2 16p mét tir dudi lén dé tim Ey,

< E; E h; h, | H Ey’
STT | Lép két chu t=—2 k=2 204 8
(Mpa) E, (em) h, |(em)| (Mpa)
1 | CPPDloaill | 250 . 32 - 32 | 250
2 | CPPDloail | 300 %2% =1.2 18 | 0563 | SO {267.312
y 1600
3 | BTN chit C19 | 1600 =5986 | 8 0.16 | 58 |368.071
267.312
X6t hé sb diéu chinh B = f(y— voi L2358 758
D D 33

Tra Bang 3.6 (22TCN211-06):p = 1.198

Moédun dan hdi trung binh: Ef =BxE, =1.198x368.071=440.95 (MPa)

Vi Lo 28109, tra tosn db hinh 3-1 (22TCN 211-06): Baw _ ¢ 494
EY  440.95 E
Vay: B, =0.494x440.95 = 217.83(MPa)

Tim o & ddy C12.5 bing cach tra toan dd hinh 3.5 (22TCN 211-06) voi:
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-H—izizo.lsz; B _ 1800 _¢o63
D 33 E 217.83

ch,m

Két qua tra toan db duoc ow =1.81 va véi p=0.6 MPa ta co:
Gy, = 1.83x0.6x0.85 = 0.923 (MPa)

b. Béi voi bé tong nhya C19:

D (E;xh)  6x1800+8x1600
h, 14

Tri s6 E,, ctia 2 16p CPPD loai 1 va CPPD loai I [a E, =267.312 Mpa (di tinh

~1685.714 (MPa)

& trén) véi bé day 2 16p 1a H = 50 cm.

Vi %:%:1.515,11--(1 bang 3.6 (22TCN 211-06) dwge f=1.179

Ey =1.179x267.312 =315.161(MPa)

Ap dung toan dd hinh 3-1 (22TCN 211-06) dé tim E,,, tai mit I6p CPPD loai 1:

! E
i E; =B 0152 va 30 55t duge Bem g 525
E% " 315.161 D 33 E
Vay co:  E,, =0.525x315.161 =165.46 (MPa)

Tim o O day 1op bé tong nhua C19 bing cédch tra todn dd hinh 3.5 (22TCN
211-06) voi:

H 18 oo By 1685714

b 33 E 165.46

=10.188

chm
Két qua tra toan dd dugc o =1.55 va p = 0.6 MPa ta co:

G, =1.55%0.6x0.85 = 0.791 (MPa)
S6 truc xe tiéu chudn tich lity trong thoi han thiét ké: N, =1.962x 10° truc/lan

¢. Kiém toan diéu kién kéo uon tai day cac 16p bé tong nhira:

k

11,11 11.11
1 T T 0 w37 0.458
N, (1.962x106)

Cuong do chiu kéo udn tinh todn :

e Bétong nhya C12.5: Ry =k, xk, xR, =0.458x1%2.8=1.282 (MPa)
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o B8 tong nhya C19: RE' =k, xk, xR, =0.458x1x2=0.916 (MPa)

PG tin ciy thiét k& 0.9, tra bang 3-7 (22TCN 211-06): K¢ =0.94
Diéu kién : o, < —L

e Bé tong nhua C12.5: o =0.923< 10—29% =1.364 (Dat)

e Bétong nhua C19: o™ =0.791< %’99—{46 - 0.975 (Pat)

Vay két cau thiét ké thoa mdn diéu kién chiu kéo uon.

K&t luin: Két cAu hoan toan dap ing yéu cAu vé ba trang thai giéi han.
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CHUONG 5: THIET KE THOAT NUGC

5.1 Thiét ké rinh

5.1.1 Yéu cau khi thiét ké rinh

Tiét dién va do dbc ranh phéi dam bao thoat nude duge véi Iuu lugng tinh toén
va kich thuge hop ly, 1ong ranh khong phai gia ¢ bang nhitng vt ligu dit tidn ma co6
thé str dung duoc nhiing vt liéu tai chd.

P dbc cia ranh trong moi trudng hop phai chon dé tée do nuée chay trong ranh
khéong nho hon tde dé ban ddu lam cac hat phut sa ling dong.

bo dbc long ranh khong duge thiét ké < 0.5%, trong trudng hop dic biét cé thé
0.3% nhung chiéu dai ranh khong duge qua 50 m.,

Mép dinh cta réinh dan nuée phai cao hon muc nude chay trong ranh la 0.25m.

Kich thuGe ngang cia ranh bién duoc chon theo cdu tao, nhu vay viéc tinh todn
thodt nwéc rinh chi yéu 14 tinh chidu dai rinh dé dam bao thoat nwdc, ranh bién dugc
bd tri doc theo dudng va thudng bing d6 déc cua dutdng, do do trong thyc té 4 dua
vao luu lugng thiét ké va do dbc ciia ranh dé chon kich thuéc chiéu rong va chiéu sau

cla ranh.

3.1.2 Luu lwong nwée chiy qua rinh
Q, =16.67a, xFx8x ¢ x o (m*s)

Trong d6

e I =F,+F,:dién tich luvu vuc bfmg k1112, (dién tich bé mit ddn nuée téi
ranh ).
e Fy: dién tich phin mat dudng tich nudec.

e F,: dién tich phin mit taluy nén dio.

35.1.3 Luu iegng nuwoc chdy qua ranh do phin mdt dwong tich nuoc

Xét trudng hop chidu dai ranh 13 300m:

F = T,XEN“ ::300x}—1% f—“:'f1800(1]}2\-‘“1.8><H}’3(E<::'nz\!
y) Z / \ J

Tra sach Thiét ké duong 6 (6 Céng trinh vuet song — tdp 3 (Nguyén Xuén Truc):

o o=0.95:hésd dong chay (bang 9-7 trang 178).
e 3=1:hé sb triét gidm do bo ao, dim liy (bang 9-5 trang 175).
e ¢=0.9:hésb xac dinh theo bang 9-11 trang 180.
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Trong do:

. __ 186b]
T H()100m, )"

o b, :chiéu dai trung binh sudn doc luu vuc

_ 1000F  1000x1.8x107
*U09(LA+Y)  0.9%x300x107

~6.667(m)

o m, =0.25hé s nham ciia sudn déc.
o iy = 2%, tra sach Thiét ké duong 6 t6 Cong trinh vuot song—tdp 3

(Nguyén Xuén Truc) trang 181, ta dugc 18.6/[f(isd)]0'4 =154

6.667

=%t :15.4x(———
100x0.5

0.4
] - 6.878 (pht)

o 1y =0.13 : Toa dj dudng cong mua, phu lyc 12b sach Thiét ké duong o td
Cong trinh vugt song—tép 3 (Nguyén Xuan Tryc) trang 248.

o My = 129 mm: Luu lugng mua ngdy 16n nhét Gng v6i tan sudt thiét ké
p% = 4% tai Dong Thap, viing mua X VIIL.

~0.13x129

=31 = 2.438 (mm/phut
2 6.878 ( pvat)

= Q, =16.67x1.478x1.8x107 x1x0.95x 0.9 =0.063 (m’/s)

5.1.4 Luwu lwong nwoc chdy qua rinh do phin taluy nén dao

Xét cho truong hop chidu dai ranh 12 300m :

E, = LxH =300x1.5=450m* = 4.5x10* (km?) (chon chiéu cao ta luy nén dao
la 1.5m)

Tra sach Thiét ké dudng 6 td6 Cong trinh vugt sdng —tap 3 (N guyén Xuan Tryc):

o= 0.95: hé sb dong chay (bang 9-7 trang 178).

8 =0.95: hé sb triét giam do bd ao, dam lay (bang 9-5 trang 175).

¢@=1:h¢ sb x4c dinh theo bang 9-11 trang 180.
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WX I-‘Ip
p t

[

a

Trong dé:

_ 18.6b%
©or(1g)(0om,,)™

e b, :chiéu dai trung binh suon doc luu vyc

1000F  1000x4.5x10™

U09L+DD) 09%x300x107 (m)

e m, = 0.25 hé sb nham ciia swon dbe, sudn déc bing phing (mit dét duge
thu don, dién tich nha & < 20%)

e iy = 100%, tra sach Thiét ké dudng o to Cong trinh vugt song—tip 3
(Nguyén Xuan Tryc) trang 181, 18.6/[f(i)]"* = 10.8

1.667

0.4
_L1007 1 3656 (phut
100><0.25) (phitt

t, =10.8x (
e y=0.13: Toa do dudng cong mua, phu fuc 12b sich Thiét ké duong o t6
Cong trinh vuot song — tap 3 (Nguyén Xuin Truc) trang 248.
e Hyy = 129 mm: Luu lugng mua ngay lon nhét tmg voi tAn sudt thiét ké
p% = 4% tai Pong Thép, ving mua XVIIL,
_0.13x129

a =4 587 (mm/phit
b 3.656 ( phat)

= Q,, =16.67x4.587x4.5x107 x0.95x1x0.95 = 0.031 (m*/s)

Suy ra luu lwgng nude chay qua rinh la:

Q, =Q,, +Q,; =0.063+0.031=0.094 (m’/s)

5.1.5 Xdc dinh cdc dic trung ky thudt cho rinh
Chon rénh hinh thang c¢o:
o Maii déc 2 bén ranh: m;=my, = 1.0
e Bérongranh:b=0.4m

e Chiéucaorinh: h=0.6m
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Ny §
by 7 % 5

Kha niing thoat nude cia ranh: Q. = @xV, (m3/s)
n A r 9 ~ 1 0.5+ 2
Van toc nude chay trong rinh: V, = —xR™™ x \/: (m/s)
n

Dy dbc ciia ranh: i, =iy = 1.04% = 0.0104

s 7 ~ ®
Ban kinh thay lye ranh: R =— (m).

X

m,+m, _1+1
2 2

=1

Taeo: m=
Chiéu sdu nudc chay trong ranh:

h,=h, -025=0.6-0.25=0.35m

Hé s6 nhdm n = 0.02: hé s6 nhdm d6i vé6i long rénh 14t dd hoc.
Tiét dién nudce chay cia ranh:

o =(b+mxh,y)xhy=(0.4+1x0.35)x0.35 = 0.2625(m’)
Chu vi uét cia rénh:

x =b+2y1+m? xhy =0.4+2v1+1*x0.35=1.390 (m)

— O 20 =0.189 m

Béan kinh thiy lyc rAnh: R =

@
X
<R<l1=y=15xn
Hé s6 trong cong thirc cezy: { Y=

R<3=y=L 3x/n
=y=15x%+0.02 =0.212

Vén tdc nuGe chay trong ranh:

1 i
R R0.5+y ¥ =
s Vi 0.02

% 0.189%5°212 5 \[0.0104 =1.556 (m/s)
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5.1.6 Kha ndng thodt nuwéc rinh

Q, =wxV, =0.2625x1.556 = 0.408 (m’/s)

= Q,=0.408 m’/s > Q, = 0.094 m’/s

Viy dam béo kha ning thoat nude.
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CHUONG 6: TINH TOAN KHOI LUQGNG DAO DAP

6.1 Cach x4c dinh khéi lwong dao dip

tinh khdi lugng dua theo cong thirc don gidn sau:

Trong do6 :

V:E+g

xL (m®)

e [, Fy: Dién mat cét ngang tai mat cit I, I (mz).

e L: Khoang céach gilta hai mat cat I, I (m).

6.2 Bang tong hop khéi iwgng dao dip

Khdi lugng dao dip nén duong duge xéac dinh theo timg coc chi tiét trén tuyén.

Dua vao tric ngang ta s& c6 dugc cac dién tich dao ddp cia timg mat cat sau do

, Dién tich DT trung binh Khoi luwong
IT | Téncoe |XM°"™€ 1 pr | D7 ) ‘ : ‘
don P | DT diap | DT dao | DT dap | DT dao

dip dao

1 | HO-0+000 0 4.5 8.6
2.25 13.4 45 268

2 | N1-0+020 20 0| 182
0 25.3 0 506

3 | N2-0+040 40 0| 324
0| 39.15 0 783

4 | N3-0+060 60 0| 459
0 52.05 0 1041

5 | N4-0+080 80 0| 582
0 59.5 0 1190

6 | H1-0+100 100 0| 608
0 65.7 0 1314

7 N5-0+120 120 0 70.6
0 65.2 0 1304

8 | N6-0+140 140 0| 598
0| 56.55 0 1131

9 | N7-0+160 160 0| 533
0 48.2 0 964

10 | N8-0+180 180 0| 431
0| 3875 0 775

11 H2-0+200 200 0 34.4
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0 33.1 0 662
12 | N9-0+220 220 0| 318
0 27 0 540
13 | N10-0+240 240 o| 222
0.005| 19.75 0.1 395
14 | N11-0+260 260 0.01| 173
0.205| 14.95 4.1 299
15 | N12-0+280 280 04| 126
1.05 11.5 21 230
16 | H3-0+300 300 17| 104 ‘
4.15 8.45 83 169
17 | N13-0+320 320 6.6 6.5
9.7 3.65 194 73
18 | N14-0+340 340 12.8 0.8
13.85 11 186.494! 13.465
ND1-
19 | 0+353.47 353.465| 14.9 1.2
19.25 0.6 192.5 6
N15-
20 | 0+363.47 363.465| 236 0
26.3 0 263 0
N16-
21 1 0+373.47 373.465 29 0
31.05 0 310.5 0
N17-
22 | 0+383.47 383.465| 33.1 0
38.4 0 384 0
N18-
23 | 0+393.47 393.465| 43.7 0
34.95 0.3 | 228.388 1.96
24 | H4-0+400 400 26.2 0.6
27.8| 0.485| 96.335 1.681
TD1-
25 | 0+403.47 403.465| 294 0.37
45| 0.185 445 1.85
N19-
26 |0+413.47 413.465| 59.6 0
63 0 630 0
N20-
27 | 0+423.47 423.465| 66.4 0
50.95 0| 232.118 0
28 | P1-0+428.02 |428.021| 355 0
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46.4 0| 21138
N21-
29 | 0+432.58 432,577 | 57.3 0
71.75 0 717.5
N22-
30 | 0+442.58 442577 | 86.2 0
67 0 670
TC1-
31 | 0+452.58 452.577 | 47.8 0
732 0 732
N23-
32 | 0+462.58 462.577 | 98.6 0
95 0 950
N24-
33 | 0+472.58 472577 | 91.4 0
94.7 0 947
N25-
34 | 0+482.58 482.577 98 0
108.5 0 1085
N26-
35 | 0+492.58 492,577 | 119 0
85.65 0| 635.806
36 | H5-0+500 500 52.3 0
55.35 0| 142,62
NC1-
37 | 0+502.58 502.577 | 58.4 0
88.25 0 1765
N27-
38 | 0+522.58 522.577 | 118.1 0
121.95 0 2439
N28-
39 | 0+542.58 542.577 | 125.8 0
126.7 0 2534
N29-
40 | 04562.58 562.577 | 127.6 0
128.5 0 2570
N30-
41 | 0+582.58 582.577 | 129.4 0
97.75 0| 1703.13
42 | H6-0+600 600 66.1 0
95.6 0| 246.333
N31-
| 43 | 0+602.58 602.577 | 125.1 0
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i27.6 0 2552
N32-
44 | 0+622.58 622.577 130.1 0
121.95 0 2439
N33-
45 | 0+642.58 642.577 113.8 0
111.55 0 2231
N34-
46 | 0+662.58 662.577 109.3 0
104.35 0 2087
N35-
47 | 0+682.58 682.577 99.4 0
78.95 0| 1375.57
48 H7-0+700 700 58.5 0
70.85 0| 182.559
N36-
49 | 0+702.58 702.577 83.2 0
80.75 0 1615
N37-
50 | 0+722.58 722.577 78.3 0
75.25 0 1505
N38-
51 0+742.58 742.577 72.2 0
66.55 0 1331
N39-
52 | 0+762.58 762.577 60.9 0
62.7 0 1254
N4OQ-
53 0+782.58 782.577 64.5 0
49,85 0| 868.552
54 | H8-0+800 800 35.2 0
49.4 0 127.289
N41-
55 {0+802.58 802,577 63.6 0
65.85 0 1317
N4 2-
56| 04827 58 277 577 68.1 5
66.15 0 1323
N43-
57 | 0+842.58 842.577 64.2 0
63.85 0 1277
N44-
58 | 0+862.58 862.577 63.5 0
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62.45 0 1249 0
N45-
59 | 0+882.58 882.577| 614 0
59.3 0| 392.406 0
60 | C1-0+889.19 | 889.194 57.2 0
55 0 594.33 0
61 | H9-0+900 900 52.8 0
54.35 0| 140.044 0
N46-
62 | 0+902.58 902.577 55.9 0
48.1 0 962 0
N47-
63 | 0+922.58 922577 | 403 0
35 0 700 0
N48-
64 | 0+942.58 942,577 | 29.7 0
19.4 0.8 388 16
N49-
65 | 0+962.58 962.577 9.1 1.6
6.55 3 26.233 12.015
ND2-
66 | 0+4966.58 966.582 4 4.4
31 6.05 31 60.5
N50-
67 | 04976.58 976.582 2.2 7.7
1.4 9.85 14 98.5
N51-
68 | 0+986.58 986.582 0.6 12
0.375 13.85 3.75 138.5
N52-
69 | 0+996.58 996.582 | 0.15| 15.7
0.075| 18.25 0.256 | 62.382
70 | H10-1+000 1000 0| 208
Tong 46650.29 | 12056.85
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PHAN IL:THIET KE TO CHUC THI CONG
CHUONG 1: TINH HINH CHUNG KHU VU'C XAY DUNG TUYEN

1.1 Tinh hinh ciia tuyén dwgc chon

Trong phan thiét ké so bd da gidi thi¢u tinh hinh chung cta khu vye tuyén, vé
tinh hinh dan sinh kinh té, dia hinh, dia mao, dia cht thily van, khi hu, vat li¢u xay
dung v.v...O day cAn xem xét lai cac diém sau:

Khi hau thuy van: khu vuc tuyén Q - X di qua 1a khu vic mang khi hiu nhiét dai,
khi hau dugc chia lam hai mua 16 rét d6 la mua kho va mua mua.

Vit liéu xdy dung dia phuong: vat liéu o thé khai thac & dia phuong la da, soi
san va cac moé da ¢ khu vuc dau tuyén co trit luong kha 16n ¢6 thé khai thac 1am mat
duong, ddng thoi co thé ding cép phdi soi san lam nén dudng.

Gd, tre, nira ding dé xay dung lan trai va cdc cong trinh phuc vu cho sinh hoat
cho céng nhan.

Céc vat liéu khac nhu: ximing, sit, thép, nhya dudng, cic cAu kién duc san nhu:

cbng... thi phai vén chuyén tir cong ty vat tu cla tinh t6i cong trudng.

1.2 Tinh hinh cung cip nguyén vit li¢u

Tuyén dudng di qua dia hinh dong bing nén céc loai vat liéu thién nhién nhu cat,
da... sin c6 tai dia phuong. Céc loai vat li€u nay qua kiém tra chét luong va trong thuc
té da phuc vu kha t6t cho nganh xay dung tai dia phuong. Chinh nho tan dung dugc

ngudn nguyén vat liu sin nay ma ta c6 thé giam dugc gia thanh xdy dung duong.

1.3 Tinh hinh vé don vi thi cong va thoi han thi cong
Pon vi thi cong co diy dia may moc, thiét bi, nhan vat lyc dam bao tdc do thi

cong va hoan thanh ding thoi han.
Thoi han thi cong:
e Ngay khai cong: 01/3/2020
e Ngay hoan thanh: 01/9/2021
1.4 B tri miit bing thi cong
Mt bang thi cong dugc bb tri nhu sau:

e Lang trai: dugc bé tri ngay tai dau tuyén.
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e Cong trinh phu:bé trf gin ling trai cong nhan dé phuc vu nhu ciu sinh
hoat va dn udng ctia cong nhan.

e Nha kho: dugce bd tri ngay tai dau tuyén gin voi lang trai cdng nhin dé dé&
bdo quan va quén ly.

1.5 L#ng trai va cong trinh phu

Tén dyng cdc loai tre nira, cdy g duoc khai thac tai chd dé lam. Cho cdc 16 cong
nhin ty lam ldy. Lang trai va cong trinh phu phai duge bé tri gin ngudn nude nhu
sudi, nhung phai du an toan khi gdp muwa 16n khéng bi nuée subi dang cao. Cén phai
dé phong li quét gdy nguy hiém dén tinh mang va tai san chung.

Dé van chuyén vit liéu, nhan cong, may méc dén doan dang thi cong; khi di qua
cac doan dudng dang thi cong hay qua ciu dang thi cong hogic chua cé duong di, ta
phéi [am dudng cong vu va ciu tam dé dam bao dugc giao thong. Ngoai ra, tai cac mo
dat da ma dudng di khong dam bao ta cin gia ¢b thém dé xe ché vt lidu, dt da di qua

duoc.

1.6 Tinh hinh dén sinh
Diy 13 tuyén duong duge xay dung nhim phat trién kinh té cia vung, din cu doc
theo tuyén chi yéu la dan dia phuong v6i mét do thip, nén viéc gidi tda dén bu it

déng thoi co thé tan dung duoc lao dong dia phuong.

1.7 Két ludin
Viée xdy dung tuyén Q — X thuan loi vé vat liéu xfly dung va nhan céng, do vy
gid thanh xdy dung cong trinh ¢6 thé giam mét lwong dang ké.

Hang muc: Nén miit duong va cong trinh trén tuyén.
1.8 Céc chi tiéu ky thuit ciia tuyén duong

Chiéu dai tuyén: 6237 m.

Cap thiét ké: 111

Tée d thiét ké: 80 Km/h.

B& rong mat duong: 2x3.5 m. Pé dbc ngang i = 2%,

Bé rong 1& gia ¢6 : 2X2.5m . Do dbe ngang i = 2%.

Két cdu 40 dudng;

e Cip phdi da dim loai II day 32cm.

e Cép phbi da dim loai I day 18cm.
e BE tong nhya chat C19 day 8cm.
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o B& tong nhya chit C12.5 day 6¢cm.
K&t cAu phén 18 gia cé:

o Cép phdi da dam loai IT day 32cm.
e Cép phbi d4 dim loai [ day 18cm.
e Bé tong nhua chit C19 day 8cm.

o B&é tong nhya chit C12.5 day 6cm.

1.9 Cong trinh trén tuyén

1.9.1 Céng
STT Ly trinh Tén cong Khiudd | S6luong |

1 Km 0+889.19 Cl 2 1
2 Km 14+354.08 C2 2 3
3 Km 1+827.54 C3 15 2
4 Km 2+500.51 C4 15 2
5 Km 2+933.77 C5 175 2
6 Km 34280.25 C6 2 3
7 Km 3+614.47 C7 175 2
8 Km 4+298.13 c8 175 3
9 Km 5+102.66 C9 15 3
10 Km5+665.62 C10 15 3

1.9.2 Ciu

Tuyén khong ¢6 clu.

1.9.3 Rénh doc
Ranh doc dugc thiét ké ranh hinh thang, voi nhimg doan c6 d¢ déc bang dd dbe
doc clia dudng va co dia cht 1a dét thi gia c6 rinh bang d4 hoc xay vira M100 day 20

c¢m. Con nhitng doan c6 dia chat 1a dé thi khong can gia cb.
1.9.4 Gia co ta luy

Gia ¢b taluy am bing d4 hoc xay vita M100.

Taluy trdng cd chbng x6i.
1.9.5 Cong trinh phong hj

Coc tiéu, bién béo, vach tin hiéu giao thong, cot KM, mbc 16 gidi duogce thi cong

theo thiét ké so bd.
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CHUONG 2: PHUONG AN THI CONG

2.1 Giéi thiéu vé phuong an thi cong diy chuyén

2. 1.1 Noi dung phwong phap

Toan bd qua trinh thi cong tuyén dudng duoc chia thinh nhidu loai cong viée doc
1dp theo trinh ty cong nghé thi cong, mdi cong vice déu do mdt don vi chuyén nghiép
¢6 trang bi nhén lyc va mdy mdc thich hgp dam nhan. Céc don vi chuyén nghiép nay
chi lam mdt loai cong viée hay chi phy trich mot day chuyén chuyén nghiép gbm mot
s6 khau cong tac nhit dinh trong sudt qué trinh thi cong tir lic khoi cong dén khi hoan
thanh viée xay dung tuyén dudng. Mdi don vi chuyén nghiép phai hoan thanh céng

viéc clia minh trude khi don vi chuyén nghiép sau tiép tuc khai trién toi.

Déy 1a phuong phap thi céng dugc sit dung phd bién hién nay. Theo phuong
phép nay trong qua trinh thi céng duoc chia ra lam nhiéu cong doan ¢6 quan hé chit

ch& v&i nhau va duge sap xép theo mét trinh ty hgp Iy.

2.1.2 Un, nhweoc diém ciia phuwong phdp
Som dua dudng vao st dung, trinh d§ chuyén mén héa cao, tin dung hét ning

suét ctia may mac.

Trinh d¢ cong nhin dugc nang cao, c6 kha ning ting ning suét lao dong &p dung

khoa hoc k§ thuat tién tién trong thi cong.

2.1.3 Piéu kien dp dung pincong phdp

Khéi lugng cong tac phan bd tuong dbi ddng déu trén tuyén,
Phai dinh hinh hoéa cdc két cdu phan phdi va cung cAp vét lidu phai kip thoi dang
tién do.

Chi dao thi cong phai kip thoi, nhanh chong, may moc thiét bi déng bo.

2.2 Kién nghi chon phwong 4n thi céng diy chuyén

Tuyén duge xay dung véi tong chiéu dai tuyén 14 6237m.

Don vi thi cbng ciia dia phuong c¢6 diy dit may méc, nhan lwc, can bo, ky su co

t" 1 —.}A "Y“ Y R ST, YA vy vAv Aivno Arere cneo e T Y i Fhtvt ade Ry
i do ehuyen mon oao, vaf fy Aay GUIHE QUGC cung cap qiy du va Kip i, ¢ac Cong

e

déu thiét ké theo dinh hinh tlr trong nha médy duge chuyén chd dén cong trinh dé lip
ghép. Khdi luong cong tac duoc rai déu trén tuyén, khong c6 khéi lwgng tép trung 16n.

Tir viée phan tich cac diéu kién trén ta thdy td chirc thi cong theo phuong phap
day chuyén 1a hop 1i.

SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021 Trang: 133



THIET KT TO CHUC THI CONG GVHD: TS. NGUYEN THI THU TRA

2.3 Chon hwdng thi cong

Cin clr vao sy phan bo mo vt liéu va mang ludi dudng tam c6 thé bo tri phuong
4n thi cdéng sau: t6 chitc mdt day chuyén tong hop thi cong tir cudi tuyén dén dau
tuyén.

Uu diém: ddy chuyén lién tyc va sit dung dugc céc doan duong lam xong vao
van chuyén vat liéu va thiét bi.

Nhuoc diém: phai lam duong cong vu de van chuyén vat lidu. Ngoai ra, y€u cau

v& xe vin chuyén ngdy cang ting theo chicu dai tuyén.

2.4 Trinh ty va tién d§ thi cong

Tuyén Q — X la tuyén moi xdy dyng, xung quanh tuyén c6 hé théng dudng mon
nhung rat it.

Mt cit ngang chu yéu Ia dfp thp trén dia hinh bing, dao hoan toan va nira dao
nta dip & ven suon doi.

Kién nghi chon phuong an thi cong cbng trudce rdi thi cong nén sau:

Uu didm: dam bao cho ddy chuyén thi cong nén dudong va mit duong lién tuc
khong bi anh huong khi thi cong cbng, giam duge khéi lugng dao dip khi thi cong
cbng dia hinh.

Nhuoe diém: phai lam dudng tam dé van chuyén vat liu, cAu kién dic san va

méy thi céng dén vi tri thi cong cong.

2.5 Trinh tw cac cong tac thi cong
Cong tac chudn bi : Chuén bi mit bang thi cong. Sau do tién hanh cdm coc va doi

coc ra khoi pham vi thi cong.
Cong tac 1am cong : Lam cong tai cdc vi tri c6 bo tri cong.

Cong tac 1am nén duong: Gom lam khudn dudng, dao vét hitu co va chuyén cho

vt lieu dit dép, dép rdi san i va lu Ién. Gia cb ta luy nén dip va céc tudng chén.
Cong tac lam két cAu mit duong : do don vi chuyén nghiép phu trach.

Cong tac hoan thién : Cim bién béo, coc ti€u va son hoan thién.
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CHUONG 3: CONG TAC CHUAN BI

3.1 Chuén bi mat bang thi cong
Muc dich cia cong tac chudn bi 1a nhim tao diéu kién t6t nhat dé thuc hién cong
tac xdy dung, 4p dung nhitng k¥ thuat thi cong tién tién, trién khai cong tic mdt cach

nhip nhang trong théi ki diu thi cong,
Céng tac chuén bj thuong dugce tién hanh theo hai giai doan:

e Giai doan ddu: ¢4 nhiém vu chudn bi v& hd so ky thudt, tai vu hop dong va
cdc tai liéu khdc, déng thoi tién hanh céc bién phap & chirc cin thiét dé
bat dau xay 1ap va lam cong tac chuén bi cho giai doan hai.

e Gia doan hai: chuin bj vé& 5 chic va k¥ thudt cho cong trudng, goi 1a thoi
ki chuén bj thi cong.

Viéc hoan thanh cdng tac chudn bj 1 nhiém vu cita don vi thi cong. Pé chuan bi
trién khai cong tac xdy dyng co ban duoc thdng sudt nhip nhang, trong giai doan thi
cong cin phai:

e Chuén bj mit bang xdy dung: don sach khu dat dé xdy dung nhitng cong
trinh chinh, cac xi nghiép va co s& san xuit, chit cdy, dao bdi, doi nhitng
cdng trinh kién triic cii... khong thich hep chi cong trinh méi.

e Xdy dung nha &, nha 1am viéc tam thoi.

e Dat dudng déy di¢n thoai gitra cong truding véi cac don vi thi cong.

e Cung cip ning luwong, dién nudce cho cong truong.

e Chuén bj may moc, phuong tién van chuyén va cic phuong tién sta chita

cac loai mdy moc xe ¢ do.

3.2 Cim coc trén tuyén
Truéc khi thi céng ta phdi dua tuyén trén binh dd ra thuc dia, cong viéc nay do t§
tric dia ddm nhan. Viée cém tuyén c6 thé thuc hién bang phwong phép dd hoa hay giai

tich, sau d6 ding s6 liéu thu dugce ciim tuy€n bang may tric dia. Cac budce thye hién:

e Xac dinh cac méc cao d6 chuén cta ludi dudng chuyén quéc gia.
e Liap luGi duong chuyén doc theo tuyén xay dung

e Xéc dinh toa d6 cla coc trén tuyén.

o Truy céc cao dO ctia lu6i duong chuyén qudc gia trén thyc dia.

e Cim cac coc cua lu6i dudng chuyén xdy dyng.

e Cam cic diém khong ché trén tuyén,

Cam cic diém chi tiét trén tuyen.,
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Sau khi dua tuyén ra thuc dia, ching ta xac dinh pham vi d& bd chudng ngai vét,

di doi, giat toa.

3.3 Chuéin bj nhi tam va viin phong tai hién truong
M&t trong nhitng nhiém vy hang dau cua giai doan chuén bj thi ¢ong la chuan bi
nha cira tam, gom cac loai cong trinkh:
e Nha & ciia cong nhén, cin b) nhan vién phyc vu cac don vi thi cong.
e (Cac nha in, nha tdm, cau lac bd.
o Céc nha lam viée ciia ban chi huy cong truong va cdc doi thi cong.
e Nha kho céc loai. '
e Nha san xuft dé bd tri cdc xudng san xuat, tram sta chita.
Déi vdi tuyén ngén ta nén xdy dyng ta nén xay dung vin phong & dau tuyén, con

lai thi nén & dau va cudi tuyén.

3.4 Chuén bi cdc co si sdn xuit
Co s& san xudt & cong trudng gom co s¢ sdn xuat vat lidu xay dung va bén thanh
pham, cdc xudng sita chira co khi va bio dudng xe may... phuc vu qua trinh thi cong

va san xudt. Quy mo ciia chiing phy thudc vao nhu cau phuc vu ctia nd.

3.5 Chuén bi duwdng tam
Khi x4y dung cong trinh giao thong ¢ thé van chuyén vat liéu xay dung va ban
thanh phim, cdu kién dic sén theo cac duomg da b san, theo cac duomg tam phuc vy

cho nhu céu thi cong.

DPudng tam bao gdm: dudng cong vy va dudng tranh,

3.6 Chuén bj hién trwong thi cdng
3.6.1 Khaoi phuc coc
Khdi phyc céc coe chi yéu cia tuyén.
Do dac kiém tra va dong thém céc coc phuy.
Kiém tra cao d mbc.
Chinh tuyén néu cin thiét.

Dit cac mbe cao d tam cho cac vi tri dic biét trén tuyén nhu vi tri dét cdng,

tudng chin. ..

Xéac dinh pham vi thi cong, di doi, giai téa.
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3.6.2 Don dep mit bing thi cong

Don sach ¢6, béc bé cac 16p hitu co theo diing qui trinh t8 chivc thi cong.
Di doi md md, nd pha c4 hon da lon.
Chit nhiing ciy che khuét tim nhin.
3.6.3 Ddim biio thodt nicde thi cong
Ludn cht y dén vin dé thoat nuée trong sudt qu4 trinh thi cong, nhit 14 thi cdng

nén, tranh dé nude dong... bang cach tao cac ranh thoat nuge, tao do-doc bé mit ding

quy dinh.

3.6.4 Cong tic lén khudn duong

Cb dinh nhiing vi tri cht yéu trén tric ngang trén nén dudng dé dam bao thi cong
dang vi trf thiét ké.

Déi v6i nén dip phai dinh cao do tai tim dudng, mép dudng va chan ta luy.

Déi v6i nén dao cling tién hanh trong tu nén dip nhung céc coc dinh vi dugce di
doi ra khoi pham vi thi céng.
3.6.5 Thure hign viée di doi cdc coc dinh vi

Déi véi ta luy dip, coc duoc doi dén vi tri mép ta luy.

Doi véi ta luy dao, coc duge doi dén cach mép ta luy dao 0.5 m.
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CHUONG 4: TO CHU'C THI CONG CONG

4.1 Théng ké sb lwgng chng

STT Ly trinh Tén cbng Khéu dé S6 lwong
1 Km 0+889.19 Cl 2 1
2 Km 1+354.08 C2 2 3
3 Km 1+827.54 C3 1.5 2
4 Km 2+500.51 C4 1.5 2
5 Km 2+933.77 Cs 1.75 2
6 Km 3+280.25 C6 2 3
7 Km 3+614.47 C7 1.75 2
8 Km 4+298.13 C8 1.75 3
9 Km 5+102.66 C9 1.5 3
10 Km5+665.62 Clo 1.5 3

4.2 Bién phap thi cdng mot cbng dién hinh

4.2.1 Céng D =2m tgi lj trinh Km0+889.19

Trinh ty xdy dung cbng duoc tién hanh nhu sau:

e Khdi phyc vi tri cbng ngoai thyc dia.

e Vin chuyén va bdc dé cac bd phén cbng dén vi tri xay dung.

o Do hb mong.

o Xay 16p dém, xay mong cbng.

o Dit dbt cbng dau tién,

e Xay ddu cdng gbm tudng déu, tedng canh, 14t d4 1/4 nén mo va lép mong.
e Lam I6p phong nude va mdi ndi dng cbng.

e Dip dit trén cbng va lu Ién chit.

e Gia cb thuong luu va ha luu cbng.

4.2.2 Khdi phuc vi tri cong ngoai thuc dia
Dua vao céc ban vé: trdc doc binh d6 d€ xac dinh vi tri cong va cao 40 day cong
ngoai thyc dia.
Dung may kinh vi, thiy binh dé do dac vi tri tim cong, déng coc dau thi cong.
Trong sudt qua trinh thi cong cong ludn phdi kiém tra cao dd va vi tri cong, chon

b6 tri cOng tac nay gém 2 ngudi.
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4.2.3 Vin chuyén va béc dé cic bé phan ciia cong

Cbng dai 15m va duoc chia lam 5 dbt cbng 3m.

S dung xe 6td tai 10T c6 thanh dé cho dbt cbng ra cdng trueong,

Tuy duong kinh cbng ,ta dit cdng ndm ngang trén xe,dua vao qui trinh: bang 10-
1 trang 212, sach “Xay dung nén duong” ciia Nguyén Quang Chiéu , ta tinh ra duge sb

xe cén vin chuyén cbng ra cong trudng,.

Str dung xe 6 t6 ¢6 tai trong 10T dé van chuyén cac dét cbng va cic clu kién dé
x8y dung cdng. Khi van chuyén nén bd tri cac cbng ding trén thing xe va dugc ching
budt chic chin. Thung xe chi chira dugc 1 dbt cdng $1.8m ( mdi dbt dai 3m).

S8 chuyén xe chd cac dét cong: N =5 chuyén
Thoi gian vén chuyén 1 tuyén
L 10
t=2x -2 =2x—=0.5 (git) = 0.0625(ca
v 0 (gi0) (ca)

Viy s6 ca xe viin chuyén cin thiét 1a: 5x0.0625 = 0.3125(03) .

4.2.4 Dao hé mong
Diing may dao 1.6 m” két hop véi may i 140CV dé dao méng cbng. 86 ca may

can thiét dé dao méng cdng duoc tra dinh muc.
Khdi lugng x4c dinh theo cong thirc sau voi thanh hé moéng 1a 1:1

]

. a1

™

N\
\

V:[axb+(a+a1)(b+bl)+(al xb;)]x%

Ta cd:
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\% :{l:axb+(a+al)(b+bl)+(al xbt)]x%}xk

:{[4><15+(4+4.9)><(15+15.9)+(4.9><15.9)]x

= 68.183(m3)

Trong do:

o k: hé sb xét dén viéc tang khoi lugng cong tac do viéc dao sau long suodi

va dao dat & cira cong, k= 2.2

().45})(22
6

GVHD: TS. NGUYEN THI THU TRA

. . Cong, ca £
4. | DPinh mirc > S0 £
MHEDM Ha,lng m’l_lc Bo:n Khoi may nhan S? T.hOl
cong tac vi Iwgng n may | gian
NC | May | NC | May | ©O"8
D‘a‘io mong
bing may 100m’> | 0.6813
dao < 1.6m’
AB.25133 | Nhén cong cong 7 48 510 1 0.25
3/7
T
M%‘:]i?_ ca 0.27 0.187 1

Khéi luong cat db:

= 5.9043 (m3)

4.2.5 Thi cong mong cong

4.2.5.1 Thi cong lop dém cdt tao phing day 10cm

V=[4x143 +(4+4.2)><(14.3+14.5)+(4.2><14.5)]><O—él
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. . Cong, vit P
Hang muc Pon | Khéi Dinh mic ligu 50 Théi
MHDM .c;")ng t‘i'c vi lirgn Vit . Vit nhin ian
Bl : MME L NC | Y Ne | Y cong | ©
liéu lidu
ap catedng |y s 1 5 9043
_ trinh
AB.13412 | Nhin céng 3/7 | cong 0.58 3.42 14 | 025
Cat m’ 1.22 7.20
Vit liéu khac % 2 0.12
4.2.5.2 Thi cdng l6p bé tong MI100 dd 4 %6 déy 15¢m
Khéi lugng bé tong;
0.15
V=[42x14.3+(4.2+4.5)x (143 + 14.6) +(4.5x 14.6) |x -
=9.43(m’)
MEDM Hang m}lc cong Pon vi Khbi Pinh mic | Céng, camay | S6 S(‘? Tl.1('
tac | lwong NC | may | gia
NC | May NC May
Bé tong 16t mong 3
M100 d4 4x6 Im” ] 9430
AF.11120[ Nhén c¢éng 3/7 cdng 1.18 11.127 12 [
May trdn 2501 ca 0.1 0.896 1
Mdy dém ban 1IKW | ca 0.09 0.839 1

4.6.5.3 Thi cong bé téong M150 da 1x2 day 20cm
Khéi lwong bé tong:

V= {[4.5><14.3 +(4.5+4.9)x(14.3+14.7)+(4.9x14.7)]x%%}——16><(0.7x1.58x(

=10.076 (m’)
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H?“EZ Pon | Khbi Pinh mirc | Cong, ca may S‘:) Sé | Thoi |
MHDM | myccong | . | o0 ) — | nhan oo ian
f5e ! wong | NC | May | NC | Mdy | ¢gpp ay | gl |
Bé tong
mong 3 |
M150 d4 Im” | 10.076 |
1x2
Nhan "
AF.11220 | cong3/7 cong 1.97 19.849 20 1
May tron ' 1
2501 ca 0.1 0.957 l |
May dam
dui ca 0.09 0.897 1
B 1.5KW
4.2.6 Lip dit cdng vao vi tri
Sir dung cin ciu dé bbe dor 1én xudng céc éng cbng. |
S6 dbt cbng: céng ¢1.8m dai 24m, 8 ddt mdi dbt cbng dai 3m (cong doi) .
Khbi lugng 1 dbt cong d = 1.8m dai 3m bang 7000kg.
Téng khéi luong cac dét cong: 7000x 8 = 56000 (kg) |
<. | DPinh mire Cong, ca S6 h . |
vEpy | PEIETEC | g, | RO : gl o2 | A
cong tac * |lwong | NC | Midy | NC | May ol may| gian
Lip dat cdng |1 chukién| 8
AG.42221| Nhan cong 4/7 cong 145 9.20 19 0.5
Cén céu 10T ca 0.05 0.400 1

4.2.7 Pao mong & civa cong va siin cong

Khdi lugng dét cin dao:

e San trudc:

1 2
\% :L]%—;EﬁxLlslthlﬁ»B;XLiixhs‘
4.861+2.3
= (_—~—) %2.375%0.45+3.625x4.861x0.45=11 .76(1113)
e San sau:
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_(B,tBY)

i 2 2
V . Lssxhss+Bss>< Lssxhss

(2.74+4.387)

x2.375%0.45 1 5x3.625% 0.45 = 19.96(1113)

‘. . . Cing, ca S .
: 5i | Dinh mi ; 5
& ! "M I NC | May | NC | May | cong | ™Y | &
Dao mong
san trudc,
san sau 3
bang 100m 0.3172
mady dao <
AB.25133 Lom? 0.
Nhaél/;‘)“g ' cong 7.48 1.77 8
MY DO e 0.27 0.065 1

4.2.8 Thi cong twong diu, tuong cdanh
Khéi lrgng thi cong:

Tuong cénh: 4x[(95-1—5—%2ﬂ~5~xI.SlJ+(2.37Sx8.87)x 0.3} =27.567(mm’)

Tuomg ddu: 2x| (0.4x3.87)+(0.68x0.3)x5 | =17.52(m’)

MHDM Hang m}lc cbng | oo Vi Khoi ﬂ!llhmll'f: Cing, ca m:ty S(: S(f 1
tac lwong | NC |Mdy| NC | Miy | nhin |may| ¢
N g 3
AE.11220 Xy tuong thang | tm° | 45.087
Nhincong3.5/7 | cong 2.5 112.718 26

4.2.9 Thi cong cita cong va sin cong

4.2.9.1 Thi cong Iop dém cdt tao phing day 10cm

1.864 1 2.3 \
Thugng luu: (—"——Zwm_xz.376x0.1j+(3.625><4.864x0.1) =2.61(m’)
Ha luu: (MX22.375X 0.1)+(5x3.625>< 0.1)=2.66(m’)
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n As . . A g yrn A
MHDPM Hang m}_xc eong | v Khoi Dinh T‘m . Cong, Vc_it li.(.i!l b(: "[‘1.101
tac " | lwgng | NC [Vatli¢u] NC |Vitliéu| nbén | gian
Dépcdt congtrinh| 1m’ | 52713 )
AB.13412 Nhan cong 3/7 coz;g 0.58 3.06 13 095
Cat m 1.22 6.43
Vit 1iéu khic % 2 0.11
4.2.9.2 Thi cong I6p mong bang bé tong M100 dd 46
4.861+2.3
Thuong fuu: (W—E—-wx 2.375x 0.35J+ (3.625%4.861x0.35) = 9.14(m’*)
2.74 +4.387
Ha luu: — x2.375x 0.35] +{5%3.625x 0.35)=9.3 1(m3)
MEDM Hang mue cong Pon vi Khoi Dinh ml’r? Cong, ca may S(E'» S6 'H.u‘ri
tac * | lwong | NC | May NC Miy | nhin | may | gian
Bé tong méng 3
A1y | MI00 didx6 tm’ | 18450
'0 Nhén cong 3/7 cong 1.97 36.346 19 2
May tron 2501 ca 0.095 1.753 1
May dém diri ca 0.089 1.642 1
4.2.10 Khii lirgng dit dép trén cong
Khdi lwong dat dip trén cbng;
Aa . ” A r A ~ A e
MHDM | Hang myc cong téc | Pon vi Khoi Binh mlr? Cing, ca mf'iy S? b{f Tl}ﬂ’l
luwong | NC | May NC Miy | nhin | miy | gian
Bagcdat ;:)ng t’rmh 100 129189
AB 65130 e tA0 208 : 4
Nhin ¢cong 4/7 cOng 10.18 29.714 3
Dam che ca 5.09 14.857 4
4.3 Téng hop dinh mike thi cdng cong dién hinh
S6 | Thoi
STT Cong tac Thanh ph’an hao Khoi S(: ma’\y/ gian
phi Iwong | ca/cong | nhan | thi
cong | céng
L 8 dé
! Vén chuyén cong bang 0 t0 O 5 10T cdng va 0.5 1 0.5
10T 16’ gh
cong
2 Po dac xac dinh hé mong May thuy binh - 0.2 | 0.5
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va tim céng May kinh vi 0.2 1
Cong nhén béc 3/7 0.2 2
3 | Pao hé méng bing may May ddo < 1.6m3 0.6813 0.187 1 0.
“dao Nhén cong 3/7 ' 5.10 21 )
Thi cong 16p cat dém day A .
4 10cm Nhén cong 3/7 5.9043 342 14 | 0.
| Méy tron 2501 0.896 1
Thi cong bé tong M100 d4 May dam ban
5 4x6 day 15cm KW 9.430 0.839 1 1
Nhén cong 3/7 11.127 | 12
May tron 2501 0.957 1
Thi cong bé tdng M150 da May dim dui
6 1x2 day 20cm 1.5SKW 10.076 | 0.897 ! ]
Nhén cong 3/7 19.849 | 20
7 Cau cong vao vi trf lap Caﬂn caﬂu 107 2,000 0.400 1 0.
ghép Nhén cong 4/7 9.20 19
Dao méng cuira céng, sén May dao < 1.6m3 0.065 1 .
’ r : 23 oL
8 cong Nhan cdng 3/7 0.2372 1.77 8 0
g | L congtuong dau twdng | Ny 0o 357 | 4s.087 | 112718 | 26 | 4.
10 | Thi cong 16p cat dém Nhén cong 3/7 | 5.2713 3.06 13 102
May trén 2501 1.753 1
Thi ¢ong bé tong M100 da May dam dui
1 4x6 day 35¢cm 1.5KW 18450 1 1.642 ! 2
Nhén cong 3/7 36.346 | 19
Dip dit cong trinh bing Dim céc 14.857 | 4
12 X . 918
dam coc Nhén cong 4/7 291891 29.714 8 4
Téng s6 ngay thi cong: 12

Vdy thi cong cbng dbi trong 15 ngay.
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CHUGNG 5: TO CHU'C THI CONG NEN PUONG

5.1 Phwong phap thi cong

5.1.1 Céng tdc chuin bj thi cong nén dwong

Day la tuyén duong thiét ké moi, con duong bay gity chua hinh thanh, chua c6
khuon duong, vi thé trude hét ta phai :

Vach dinh gi6i han duong: sau khi khdi phuc tuyén, tién hanh do dac dai dét
danh cho duong, ghi chi ph?m d4t chiém dung thudc don vi ndo, tinh hinh canh tac va
céc cong trinh kién triic can di chuyén, déng thoi ban giao cac thu tuc cho don vi phu
trach viéc xt Iy phd do va chiém dung dét.

I.én khuén nén duong: truGe khi thi cong nén dudng phai dua vao céc coc tim
tuyén va ban vé thibt ké dé danh ddu mép 1& dudng trén thyuc dia, danh déu céc vi tri cu
thé nhu chan taluy nén dép, dinh taluy nén ddo, rinh bién..

Dung may dao tién hanh pha cac gbc cdy va don dep céc tang da, tao diéu kién dé

mAy ui thi cong ket hgp véi cong nhén tao hinh dang so bd ctia nén duong.

5.1.2 Tinh todn mdy mdc, cong nhin va thoi gian chuiin bj
AA.11215 : Phat ring tao mat bang bing co gidi c6 mét do cay > 5 cay/ 100m”. ta
¢6 td hop may moc va cong nhan nhu sau:
e Nhén céng 3/7 : 0.535 cong/100m>,
o My i 140 Cv : 0.0274 ca/100m”.
o May ti 108 Cv : 0.0045 ca/100m”.

Dién tich con dwdmg cAn khai pha 1a : 6237x9=56133(m’)

S6 ca may, nhin cong can thiet [a :

e Nhén cong 3/7 : 301 cong
e May i 140 Cv: 16 ca
e Mayui 108 Cv:3ca
V6i may chinh 1a May i 140 CV, ta chon 1 may. may ui 108 CV, 1 may ui 140
CV va Thai gian chuén bj 13 16 ngay.

Tir d6 cin 1 19 cong nhén.
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5.1.3 Big¢n phdp thi cong doi véi tirng mt cdt ngang cu thé
D01 v6i nén duong dao chit L: ding may dao va may ui dao tr trén dinh xuong,
sau d6 i xuong ta luy &m. D6i v6i nén dao chit U, dimg may dao, may ui két hgp vai

6t6 ty db van chuyén dét db di.

D61 voi nén ddp: San i bang mdy san két hop vai nhan luc, chidu day mdi 16p

san rai 20-30 cm, sau d6 lu Ién bang may lu banh ctng dat d6 chit yéu cu.

D6i voi nhitng doan dia chét [a da: dung phuong phap nd min két hop voi nhin

lirc dé dao.

5.1.4 Yéu ciu vé sir dung vit licu

Vit liéu st dung 1am nén dudng phai tudn tha dong hd so thiét ké, phai dugc
kiém tra k§ v& thanh phan hat, do nhidm bén, kich thudc hat. Pdng thi phai dam bao
ding cac tinh chét co Iy cta dit tai thoi didm st dung, tranh tinh trang vét liéu c6 do
4m qué cao (ch?mg han khi ché vét liéu bi mua).

D61 v6i nén dudng dao, 16p trén cing 12 16p sét mau nau dé ¢o cudng do tbt nén
¢6 thé diing lam nén ha. Cin chi y loai bé hoan toan céc gbe cdy, ré cdy va xac thuc

vat cling nhu 1ép hitu co.

D61 v6i nen dép, phai ¢b ging chon vat lidu dit da c6 chit luong bt tai chd dé
dap nen dudng va tién hanh dam chit theo yéu ciu qui dinh dé nén duong 6n dinh va it

bién dang.

Dé tiét kiém dau tu va chidm dung it dat rudng, thudng phai tdn dung nén dao va
cde cong trinh phy thudc hodc tai cac hd 14y dét tai cac viing dét tréng ddi troc... 1am

dht dip nén.

5.1.5 Yéu ciu vé cong tic thi cong

Dé nén dudng cé tinh ning st dung t6t, vi tri, cao do, kich thudc mat cit, qui
céch vt ligu, chét lugng dAm nén hoge sip xép da ciia nén duong phai phit hop v6i hd
so thiét ké va cac qui dinh hi¢n hiru quan trong qui pham k¥ thuat thi céng. Yéu cu
nay ¢6 ¥ nghia la phai lam 16t cong tac 1én khubn duong phuc vu thi cong, phai chon
vdt liéu sit dung mot cach hop ly, phai lap luén va hoan chinh qui trinh thao tac ky

thudt thi clnp va ché 48 kilm tra nghiém tha chit Tvon g,

Chon phuong phép thi ¢6ng thich hgp tity theo diéu kién dia hinh, tinh hudng dao
dép, loai it da, cy ly vén chuyén, thoi han thi cong va cong cu thiét bi phai didu phéi
st dung nhén lyc may moc mdt cach hop 1y.

Céc hang myc cbng tac xdy dyng nén dudng phai phdi hop chit ché, cong trinh

nén dudng cling phéi phoi hop tién do véi cac cong trinh khéc va tuin thi su bd tri sdp
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xép théng nhat vé to chire, ké hoach thi cong cia toan bo cong viée xdy dung dudng
nhim hoan thanh nhiém thi cong ding hodc trude thoi han.
Thi cong nén dudng phai quén triét phuong chdm an toan san xuat, ting cuong

gido duc v& an toan phong hd, qui dinh cic bién phép k¥ thuat dam bao an toan.

5.2 X#c dinh khéi lwong dao dip
Dua vao bang dién tich dao dép ta tién hanh tinh toan cdng ddn cho ting coc H (
100 m).
Cén x4c dinh:
e Khdi luong riéng phén dao tai mat cit ngang do.
o Khéi luong riéng phan dép tai mit cit ngang do.
e Khbi lugng dao hay ddp chung cho mat cit do.(dé vé dudng cong tich luy)
e Ngoaira con co khéi lwgng dao 16p hitu co.
Khéi luong dao dép sé gitp ta lap duoc khai toan va du tru dugc méy moc.
Sau khi thiét ké tric doc, tién hanh tinh toan khéi luong dao dép theo mit cit doc
ta duoc két qua nhu sau:

Béng 5.1: Bang khéi lwong dao dip ciia phuong dn tuyén diege chon

, Dién tich DT trung binh Khoi lwong
17| Tencoe | MM T pr T pr | DT | DT o ‘
don | o | gio | adp | aw | DT | DT

1. DT1-0+000 0 4.5 8.6
295 | 347 225 3470

2 | H1-0+100 100 0 | 60.8
0 47.6 0 4760

3 H2-0+200 200 0 34.4
1.05 | 22.05 | 105 2205

4 | H30+300 | 300 | 21 | 97

8.5 5.45 454.455 | 291.386

ND1-
5 0+353.47 353.465 | 14.9 1.2

20.55 0.9 956.288 41.881

6 H4-0+400 400 26.2 0.6

27.8 0.485 96.335 1.681

TD1-
7 0+403.47 403.465 | 29.4 0.37

32.45 | 0.185 | 796.836 4.543

| 8 | P1-0+428.02 428.021 | 35.5 0
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41.65 0 1022.741 0
TC1-
9 0+452.58 452.577 | 47.8 0
50.05 0 2373.536 0
10 H5-0+500 500 52.3 0
55.35 0 142.62 0
NC1-
11 0+502.58 502.577 | 58.4 0
62.25 0 6064.6 0
12 H6-0+600 600 66.1 0
62.3 0 6230 0
13 H7-0+700 700 58.5 0
46.85 0 4685 0
14 H8-0+800 800 35.2 0
43.55 0 3884.399 0
15 | C1-0+889.19 | 889.194 | 51.9 0
50 0 540.3 0
16 H9-0+900 900 48.1 0
26.05 2.2 1734.456 | 146.48
ND2-
17 0+966.58 966.582 4 4.4
2 12.6 ©6.836 421.069
18 | H10-1+000 1000 0 20.8
0 22.4 0 371.432
TD2-
19 1+016.58 1016.58 0 24
0.06 19.8 3.71 1224.44
20 | P2-1+078.42 | 1078.42 | 0.12 15.6
0.21 15 4.531 323.667
21 | H11-1+100 1100 0.3 14.4
0.15 16.35 6.039 658.291
TC2-
22 1+140.26 1140.26 0 18.3
0 22.85 0 1142.499
NC2-
23 1+190.26 1120.26 0 27.4
0 27.05 0 263.402
24 | H12-1+200 1200 0 26.7
16.75 | 13.35 1675 1335
25 H13-1+300 1300 33.5 0
40.85 G 781.861 0
26 ND3- 1319.14 | 48.2 0
SVTH: TRAN QUANG THAI  MSSV: 15H1090021 Trang: 149




THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

1+319.14
55.65 0 1944.233 0
27 | €2-1+354.08 | 1354.08 | 63.1 0
63.5 0 956.513 0
TD3-
28 | 1+369.14 | 1369.14 | 63.9 0
60 0 1851.612 0
29 | H14-1+400 1400 56.1 0
52.15 0 1270.28 0
30 | P3-1+424.36 | 1424.36 48.2 0
37.6 0 2076.201 0
TC3-
31 | 1+479.58 | 1479.58 | 27 0
24.6 | 0.095 | 502.423 1.94
32 H15-1+500 1500 22.2 0.19
17.65 | 1.195 | 522.022 | 35.344
NC3-
33 | 1+529.58 | 1529.58 | 13.1 | 2.2
815 | 635 | 573.953 | 447.19
34 H16-1+600 1600 3.2 10.5
12.15 | 5.65 1215 565
35 | H17-1+700 1700 | 211 | 0.8
45.55 0.4 4555 40
36 H18-1+800 1800 70 0
60.4 0 6040 0
37 | H19-1+900 1900 | 50.8 0
30.85 | 1.1 3085 110
38 | H20-2+000 2000 109 | 2.2
_ 6.6 7 660 700
39 H21-2+100 2100 2.3 11.8
115 | 24.2 115 2420
40 | H22-2+200 2200 0 36.6
0 35.5 0 150.9
ND4-
41 2+204.25 2204.25 0 34.4
0 30.85 0 1542.5
TD4-
42 | 2425425 | 225425| O 27.3
0.85 | 17.1 | 32307 | 649.944
43 | P4-2+292.26 | 2292.26 | 1.7 6.9
o 2.2 6.1 17.03 47.219
SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021 Trang: 150




THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

44 | H23-2+4300 | 2300 2.7 5.3
715 | 2.95 | 216412 | 89.289
TC4-
45 | 2+330.27 | 233027 | 11.6 | 06
21.9 0.3 1095 15
NC4-
46 | 2438027 | 2380.27 | 32.2 0
37.4 0 738 0
47 | H24-2+400 | 2400 | 42.6 0
50.2 0 5020 0
48 | H25-24500 | 2500 | 57.8 0
60.15 0 30.749 0
49 | C4-2+4500.51 | 2500.51 | 62.5 0
60.8 0 6048.919 0
50 | H26-24600 | 2600 | 59.1 0
36.35 | 0.3 3635 30
51 | H27-2+700 | 2700 | 13.6 | 06
8.45 3.5 326,78 | 135.353
ND5-
52 | 2473867 | 2738.67 | 3.3 6.4
1.765 | 11.8 88.25 590
TD5-
53 | 2+788.67 | 2788.67 | 0.23 | 17.2
0.125 | 18.3 1.416 | 207.299
54 | H28-2+800 | 2800 | 0.02 | 19.4
0.125 | 17.25 | 4.862 | 670.937
55 | P5-2+838.89 | 28389 | 023 | 15.1
9.915 | 7.69 | 497.958 | 386.213
TCS-
56 | 2+889.12 | 2889.12 | 19.6 | 0.28
2495 | 0.14 | 271516 | 1.524
57 | H29-2+900 | 2900 | 30.3 0
36.6 0 1431.704 0
NC5-
58 | 2+939.12 | 2939.12 | 42.9 0
2475 1 37 | 1476398 | 225.265
59 | H30-3+000 | 3000 5.6 7.4
| 3.15 7.4 315 740
60 | H31-3+100 | 3100 0.7 7.4
035 | 13.3 35 1330
61 | H32-3+200 | 3200 0 19.2
34.8 9.6 | 2792.745 | 770.412
SVTH: TRAN QUANG THAI  MSSV: 15H1090021 Trang: 151




THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

62 | C6-3+280.25 | 3280.25 | 69.6 0
65.4 0 | 1291.565 0
63 | H33-3+300 | 3300 | 61.2 0
32:1 2.9 3210 290
64 | H34-3+400 | 3400 3 5.8
2 5.4 200 540
65 | H35-3+#500 | 3500 1 5
26.15 | 2.5 2615 250
66 | H36-3+600 | 3600 | 51.3 0
54.5 0 788.441 0
67 | C7-3+614.47 | 3614.47 | 57.7 0
51.55 0 | 4409.236 0
68 | H37-3+700 | 3700 | 45.4 0
22.7 6.1 2270 610
69 | H38-3+800 | 3800 0 12:2
0 23.3 0 2330
70 | H39-3+900 | 3900 0 34.4
0.135 | 20 10.028 | 1485.562
ND6-
71 | 3+974.28 | 397428 | 027 | 5.6
2785 | 3.25 | 71.635 | 83.596
72 | H40-4+000 | 4000 5.3 0.9
9.9 0.48 | 240353 | 11.653
TD6-
73 | 4+024.28 | 4024.28 | 145 | 0.06
17.45 | 0.03 | 282.746 | 0.486
74 | P6-4+040.48 | 4040.48 | 20.4 0
23.05 0 373.486 0
TC6-
75 |  4+056.68 | 4056.69 | 25.7 0
| 37.7 0 1632.991 0
76 | H41-4+100 | 4100 | 49.7 0
55.6 0 371.664 0
NC6-
77 | 4+106.68 | 4106.69 | 61.5 0
56.65 0 | 5286.317 0
78 | H42-4+200 | 4200 | 51.8 0
56.7 0 | 5563.767 0
79 | c8-4+298.13 | 4298.13 | 61.6 0
60.65 0 113.634 0
80 | H43-4+300 | 4300 | 59.7 0
SVTH: TRAN QUANG THAT ~ MSSV: 15H1090021 Trang: 152




THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

49.65 0 4965 0
381 | H44-4+400 4400 39.6 0
20.05 1.3 2005 130
82 | H45-4+500 4500 0.5 2.6
0.25 4.85 5.482 106.343
ND7-
83 4+521.93 4521.93 0 7.1
0 12.2 0 610
TD7-
84 4+571.93 4571.93 0 17.3
0 20.75 0 582.527
85 | H46-4+600 4600 0 242
0 24.8 0 198.189
86 | P7-4+607.99 | 4607.99 0 25.4
0 29.5 0 1063.92
TC7-
87 4+644.06 4644.06 0 33.6
0 36.1 0 1805
NC7-
88 4+694.06 4694.06 0 38.6
0 38.95 0 231.495
8% | H47-4+700 4700 0 39.3
0 28 0 2800
90 | H48-4+800 4800 0 16.7
7.85 8.35 785 835
91 | H49-44900 4900 15.7 0
29.05 0 2905 0
92 | H50-5+000 5000 42.4 0
41.1 0 4110 0
93 | H51-5+100 5100 39.8 0 '
39.8 0 105.796 0
94 | C9-5+102.66 | 5102.66 | 39.8 0
36.05 0 3509.172 0
95 | H52-54+200 5200 32.3 0
18.6 0.6 1860 60
56 | Hb3-5+300 5300 4.9 1.2
2.47 4.8 247 480
97 | H54-5+400 5400 0.04 8.4
0.14 8 2.334 133.38
ND8-
98 5+416.67 5416.67 | 0.24 /.6
SVTH: TRAN QUANG THAI  MSSV: 15H1090021 Trang: 153




THIET KE TO CHUC THI CONG GVHD: TS. NGUYEN THI THU TRA

567 | 4.25 283.5 212.5
TD8-
99 | 5+466.67 | 5466.67 | 11.1 0.9 N
17.8 | 0.45 | 593.23 14.997
100 | H55-5+500 5500 24.5 0
32.75 0 2035.209 0
101 | P8-5+562.14 | 5562.14 | 41 0
' 47.75 0 1807.634 0
102 | H56-5+600 5600 54.5 0
56.15 0 3235.088 0
TCS8- ;
103 | 5+657.62 | 5657.62 | 57.8 0
62.75 0 2659.652 0
104 | H57-5+700 5700 67.7 0
63.45 | 0 483.178 0
NC8-
105 | 5+707.62 | 5707.62 | 59.2 0
62.1 0 5737.102 0
106 | H58-5+800 5800 65 0
63.35 0 6335 0
107 | H59-5+900 5900 61.7 0
62.4 0 6240 0
108 | H60-6+000 6000 63.1 0
53.65 0 5365 0
109 | H61-6+100 6100 44.2 0
33.35 0 3335 0
110 | H62-6+200 6200 22.5 0
13.5 43 499.504 | 159.101
111 | CT1-6+237 6237 A5 8.6

169131.6  43585.85

5.3 V& biéu dd khoi lwgng
Bidu dd khdi luong 100m dugc vE trén tric doc dua vao khdi luong tinh todn

100m. Ti 1& dimg duge chon cho phit hop véi tirng do an.

5.4 V& dwong cong tich liiy dat
Dudng cong tich Iy dét dugce v& dua vao két qua cong ddn khéi lugng tirng coc.
Khéi lugng tich lity duge tinh bang céch:

KL tich liiy = KL dao nén — KL dép nén x 1.2

SVTH: TRAN QUANG THAT ~ MSSV: 15H1090021 Trang: 154




THIET KI5 TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

Bang 5.2: Khoi luong tich lily dét cia phirong dn tuyén diroe chon

- - Khoing DD;‘g’z‘n H’;’)hT D;’ ;rung ;))i;h Khoi lwong Lt
et CcoC A <z ~
. aon diip | dao dip dao DTdap | DT dio lly
1 | DT1-0+000 0 45 | 86
2.25 | 347 225 3470 | -324
2 H1-0+100 100 0 | 608
0 47.6 0 4760 -800!
3 H2-0+200 200 0 | 344
1.05 | 22.05 | 105 2205 | -1010'
4 H3-0+300 300 21 | 9.7
85 | 545 | 454.46 | 29139 | -994;
ND1-
5 0+353.47 |353.465| 14.9 | 1.2
20.55 | 0.9 ! 956.29 | 41.881 | -902¢
6 H4-0+400 400 | 262 | 0.6
27.8 | 0.485 | 96.335 | 1.681 | -893:
TD1- '
7 0+403.47 | 403.465| 29.4 | 0.37
32.45 | 0.185 | 796.84 | 4.543 | -8141
8 | P1-0+428.02 | 428.021| 355 | ©
41.65 0 1022.7 0 -7118
TC1-
9 0+452.58 | 452577 | 478 | ©
50.05 0 2373.5 0 -4744
10 | H5-0+500 500 {5231 0
55.35 0 142.62 0 -4602
NC1-
11 | 0+502.58 |502.577| 584 | 0
62.25 0 6064.6 0 1462.9
12 |  H6-0+600 600 | 661 | O
62.3 0 6230 0 7692.9
13 | H7-0+700 700 | 585 | 0O
46.85 0 4685 0 12378
14 | H8-0+800 800 | 352 | 0 )
43.55 0 3884.4 0 16262
15 | C1-0+889.19 | 889.194 ! 519 | 0
50 0 540.3 0 16803
16 | H9-0+900 900 | 481 | 0
26.05 | 2.2 | 17345 | 146.48 | 18391
17 ND2- 966.582 | 4 4.4

SVTH: TRAN QUANG THAI

MSSV: 15H1090021

Trang: 155



THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

0+966.58
2 12.6 | 66.836 | 421.07 | 18036
18 | H10-1+000 | 1000 0 | 208
0 22.4 0 371.43 | 17665
TD2-
19 1+016.58 1016.58 0 24
006 | 19.8 | 3.71 | 12244 | 16444
20 | P2-1+078.42 | 1078.42 | 0.12 | 156
0.21 15 | 4.531 | 323.67 | 16125
21 | H11-1+100 | 1100 | 0.3 | 14.4
0.15 | 16.35 | 6.039 | 658.29 | 15473
TC2-
22 | 1+140.26 |114026| 0 | 183
0 22.85 0 1142.5 | 14330
NC2-
23 1+190.26 1190.26 0 27.4
0 27.05 0 263.4 | 14067
24 | H12-1+200 | 1200 0 | 267
16.75 | 13.35 | 1675 | 1335 | 14407
25 H13-1+300 1300 33.5 0
40.85 0 | 781.86 0 15189
ND3-
26 | 1+319.14 |1319.14| 482 | O
55.65 0 | 1944.2 0 17133
27 | C2-1+354.08 | 1354.08 | 63.1 0
63.5 0 | 956.51 0 18090
TD3-
28 | 1+369.14 |1369.14| 63.9 | O
60 0 | 1851.6 0 19941
29 H14-1+400 1400 56.1 0
52.15 0 1270.3 0 21211
30 | P3-1+424.36 | 1424.36| 482 | O
37.6 0 | 2076.2 0 23288
TC3-
31 1+479.58 1479.58 27 0
24.6 | 0.095 | 502.42 | 1.94 | 23788
32 | H15-1+500 | 1500 | 22.2 | 0.19
17.65 | 1.195 | 522.02 | 35.344 | 24275
NC3-
33 | 1+529.58 |1529.58| 13.1 | 2.2
8.15 6.35 573.95 | 447.19 24402
34 | H16-1+600 | 1600 | 3.2 | 105
SVTH: TRAN QUANG THAI ~ MSSV: 1501090021 Trang: 156




THIET Ki: TO CHUC THI CONG

GVHD: TS. NGUYEN TH] THU TRA

12.15 { 5.65 | 1215 | 565 | 2505
35 | H17-1+700 | 1700 | 211 | 0.8
4555 | 0.4 | 4555 40 2956
36 | H18-1+800 | 1800 | 70 0
60.4 0 6040 0 3560
37 | H19-1+900 | 1900 | 508 | o© _
30.85 | 1.1 | 3085 | 110 | 3858
38 | H20-24000 | 2000 | 10.9 | 2.2
6.6 7 660 700 | 3854
39 | H21-2+100 | 2100 | 23 | 11.8
115 | 242 | 115 | 2420 | 3623
40 | H22-24200 | 2200 0 | 366
0 35.5 0 150.9 | 3608
ND4-
41 | 2+204.25 [220425| 0 | 344 |
0 | 3085 0 15425 | 3454
TD4-
42 | 2+254.25 |225425| o | 273
0.85 | 17.1 | 32.307 | 649.94 | 3392:
43 | P4-2+292.26 [ 2292.26| 1.7 | 6.9
2.2 6.1 | 17.03 | 47.219 | 3389r
44 | H23-2+4300 | 2300 | 2.7 | 53
7.15 | 2.95 | 216.41 | 89.289 | 34023
TC4-
45 | 2433027 |2330.27] 116 | 0.6
219 | 03 | 1095 15 35102
NCA4-
46 | 2+380.27 |238027| 322 | o
37.4 0 738 0 35840
47 | H24-2+400 | 2400 | 426 | 0
50.2 0 5020 0 40860
48 | H25-2+4500 | 2500 | 578 | o
60.15 | 0 | 30.749 0 40891
49 | C4-2+500.51 | 2500.51| 625 | 0
60.8 0 | 60489 0 46940
50 | H26-2+600 | 2600 | 591 | 0O
3635 | 0.3 | 3635 30 50545
51 | H27-2+700 | 2700 | 13.6 | 06
845 | 35 {32678 | 13535 | 50737
ND5- |
52 | 2473867 |2738.67| 33 | 6.4

SVTH: TRAN QUANG THAI  MSSV: 15H1090021

Trang: 157



l HIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

1.765 | 11.8 | 88.25 | 590 | 50235
TD5-
53 | 2+788.67 |2788.67| 0.23 | 17.2
0.125 | 18.3 | 1.416 | 207.3 | 50029
54 | H28-2+800 | 2800 | 0.02 | 19.4
0.125 | 17.25 | 4.862 | 670.94 | 49363
55 | p5-2+838.89 | 2838.9 | 0.23 | 15.1
9.915 | 7.69 | 497.96 | 386.21 | 49475
TC5-
56 | 2+889.12 |2889.12| 19.6 | 0.28
2495 | 0.14 | 27152 | 1.524 | 49745
57 | H29-24900 | 2900 | 303 | O
36.6 0 1431.7 0 51176
NC5-
58 | 2+939.12 [2939.12| 429 | O
2425 | 3.7 | 1476.4 | 225.27 | 52427
59 | H30-3+000 | 3000 | 56 | 7.4
315 | 7.4 315 740 | 52002
60 | H31-3+100 | 3100 | 0.7 | 7.4
035 | 13.3 35 1330 | 50707
61 | H32-3+200 | 3200 0 | 19.2
| 348 | 96 |2792.7 | 770.41 | 52730
62 | C6-3+280.25 | 3280.25| 69.6 | 0
65.4 0 | 12916 0 54021
63 | H33-3+300 | 3300 | 612 | O
321 | 29 | 3210 | 290 | 56941
64 | H34-3+400 | 3400 3 5.8
2 5.4 200 540 | 56601
65 | H35-3+500 | 3500 1 5
26.15 | 2.5 | 2615 250 | 58966
66 | H36-3+600 | 3600 | 51.3 | O
54.5 0 | 788.44 0 59755
67 | C7-3+614.47 | 3614.47| 57.7 | O
L 51.55 0 | 4409.2 0 64164
68 | H37-3+700 | 3700 | 454 | O
227 | 6.1 | 2270 610 | 65824
69 | H38-3+800 | 3800 0 | 122
0 23.3 0 2330 | 63494
70 | H39-3+900 | 3900 0 | 344
0.135 | 20 | 10.028 | 1485.6 | 62018
71 ND6- 3974.28 | 0.27 | 5.6
SVTH: TRAN QUANG THAI ~ MSSV: 15H1090021 Trang: 158




THIET KE TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

3+974.28
2.785 | 3.25 | 71.635 | 83.596 | 6200
72 | HA40-4+000 | 4000 | 53 | 0.9
9.9 | 0.48 | 24035 | 11.653 | 6223
TD6-
73 | 4+024.28 |4024.28| 145 | 0.06
17.45 | 0.03 | 282.75 | 0.486 | 6251
74 | P6-4+040.48 | 4040.48 | 20.4 | ©
23.05 0 | 373.49 0 6289:
TC6-
75 | 4+056.68 |4056.69( 257 | 0O
37.7 0 1633 0 6452
76 | H41-4+100 | 4100 | 497 | o0
55.6 0 | 37166 0 6489¢
NC6-
77 | 4+106.68 |4106.69| 615 | 0
56.65 0 | 52863 0 70183
78 | H42-4+200 | 4200 | 518 | 0
56.7 0 | 5563.8 0 75746
| 79 | €8-4+298.13 | 4298.13 | 616 | 0
60.65 0 | 113.63 0 75859
80 | H43-4+300 | 4300 | 59.7 | o0
49.65 0 4965 0 80824
81 | H44-4+400 | 4400 | 396 | 0O
20,05 | 1.3 | 2005 130 | 82699
82 | H45-4+500 | 4500 | 05 | 2.6
0.25 | 4.85 | 5.482 | 106.34 | 82598
ND7-
83 | 4+521.93 |452193] o0 7.1
0 12.2 0 610 | 81988
TD7-
84 | 4+571.93 1457193| o0 | 173
0 20.75 0 582.53 | 81406
85 | H46-4+600 | 4600 0 | 242
0 24.8 0 198.19 | 81208
86 | P7-44607.99 [ 4607.99| o | 254
0 29.5 0 1063.9 | 80144
TC7-
87 | 4+644.06 |464406| 0 | 336
0 36.1 0 1805 | 78339
NC7- |
88 | 4+694.06 |4694.06| 0 | 38.6
SVTH: TRAN QUANG THAI MSSV: 15H1090021 Trang: 159



GVHD: TS. NGUYEN THI THU TRA

0 38.95 0 231.5 78107
89 | H47-4+700 4700 0 39.3
0 28 0 2800 75307
90 | H48-4+800 4800 0 16.7
7.85 8.35 785 835 75257
91 | H49-4+900 4900 15.7 0
29.05 0 2805 0 78162
92 | H50-5+000 5000 42.4 0
41.1 0 4110 0 82272
93 | H51-5+100 5100 39.8 0
39.8 0 105.8 0 82378
94 | C9-5+102.66 | 5102.66 | 39.8 0
36.05 0 3509.2 0 85887
95 | H52-5+200 5200 32.3 0
18.6 0.6 1860 60 87687
96 | H53-5+300 5300 4.9 1.2
2.47 4.8 247 480 87454
97 | H54-5+400 5400 0.04 | 84
0.14 8 2.334 | 133.38 | 87323
ND8-
98 5+416.67 5416.67 | 0.24 | 7.6
5.67 4.25 283.5 212.5 87394
TD8- '
99 5+466.67 5466.67 | 11.1 | 0.9
17.8 0.45 | 593.23 | 14.997 | 87972
100 | H55-5+500 5500 24.5 0
32.75 0 2035.2 0 90008
101 | P8-5+562.14 | 5562.14 | 41 0
47.75 0 1807.6 0 91815
102 | H56-5+600 5600 54.5 0
56.15 0 3235.1 0 95050
TC8-
103 5+657.62 | 5657.62 | 57.8 0
62.75 0 2659.7 0 97710
104 | H57-5+700 5700 67.7 0
63.45 0 483.18 0 98193
NC8-
105 5+707.62 5707.62 | 59.2 0
62.1 0 5737:1 0 103930
106 | H58-5+800 5800 65 0
63.35 0 6335 0 110265
SVTH: TRANQUANGTHAI MSSV: 15H1090021 Trang: 160




THIET KB TO CHUC THI CONG

GVHD: TS. NGUYEN THI THU TRA

107 | H59-5+900 5900 61.7 0

62.4 0 6240 0 11650
108 | H60-6+000 6000 63.1 0

53.65 0 5365 0 121871
109 | H61-6+100 6100 44,2 0

33.35 0 3335 0 |12520:

110 | H62-6+200 6200 22.5 0

13.5 4.3 499.5 159.1 | 125544

1111 CT1-6+237 6237 4.5 8.6

5.5 Diéu phéi dit

5.5.1 Piéu phbi ngang

Dung dot véi doan ¢6 mét cat ngang ntra dao nira dip hodc ding khi 13y dat to

thing d4u dép lén dwdng. Muc dich ctia cong tac didu phdi ngang la xac dinh cu li vin

chuy€n ngang tir nén dao sang nén dap.

Nguyén tic diéu phéi ngang:

Chiém it dét tréng trot nhat.

Cu ly vén chuyén nhé nhét (46 dit thira ra hai bén néu c6 thé).

Khi dao ddp va dd dit thira v& ¢4 2 bén ta luy thi & 16p dao bén trén thi dé
sang 2 bén con I6p dao phia dudi db vé phia dia hinh thip, néu dia hinh
cho phép thi 1am dudng van chuyén ngang.

Léy dét & phia thdp dép nén dudng trude va ngugc lai.

Cong tic diéu phéi ngang thudng dung mdy 0i hodc may san. Tuy nhién, {rong

pham vi tuyén thi cong chi yéu 12 van chuyén ngang dé d6 dat,

Bang 5.3: Bang khéi luong diéu phéi ngang

STT Poan Chiéu dai | Khéilwong
1 Km0-+000 - Km0+100 100 270
2 Km0+200 - Km0+300 100 126
3 Km0+300 - Km0-+400 100 333.267
4 ~ Km0+400 - Km0+500 100 1.8396
5 Km0+900 - Km1+000 100 567.549
6 Km1+000 - Km1-+100 100 9.8892
7 Km1+100 - Km 14200 100 7.2468
8 Km1+200 - KmI+300 100 1335
9 Km1+400 - Km1+500 100 1.94
10 Km1+500 - Km1+600 100 482.534

SVTH: TRAN QUANG THAI MSSV: 15H1090021 Trang: 161



THIET KF: TO CHUC THI CONG GVHD: TS. NGUYEN THI THU TRA

11 Km1+600 - Km1+700 100 565
12 Km1+700 - Km1+800 100 40
13 Km1+900 - Km2+000 100 110
14 Km2+000 - Km2+100 100 700
15 Km2+100 - Km2+200 100 138
16 Km2+200 - Km2+300 100 59.2044
17 Km2+300 - Km2+400 100 104.289
18 Km2+600 - Km2-+700 100 . 30
19 Km2+700 - Km2+800 100 499.7352
20 Km2+800 - Km2+900 100 929.2032
21 Km2+900 - Km3-+000 100 225.265
22 Km3+000 - Km3+100 100 378
23 Km3+100 - Km3+200 100 42
24 Km3+200 - Km3-+300 100 770.412
25 Km3+300 - Km3+400 100 290
26 Km3+400 - Km3+500 100 240
27 Km3+500 - Km3+600 100 250
28 Km3+700 - Km3+800 100 610
29 Km3+900 - Km4+000 100 97.9956
30 Km4+000 - Km4+100 100 12.139
31 Km4+400 - Km4+500 100 130
32 Km4+500 - Km4+600 100 6.5784
33 Km4+800 - Km4+900 100 835
34 Km5+200 - Km5+300 100 160
35 Km5+300 - Km5+400 100 296.4
36 Km5+400 - Km5+500 100 360.877
| 37 Km6+200 - Km6+327 100 159.101
5.5.2 Diéu phéi doc

Sau khi dd vé dugc duong cong tich liy khéi lwong dét, ta tién hanh tinh todn

diu phéi doc.

Nguyén téc diéu phdi doc:

Khéi lugng van chuyén it nhét: do phai thué may thi cong nén nguyén téc
vach duong diéu phdi dAt 13 tim duong diéu phéi ¢ cong van chuyén dit
14 nho nhat.

Chiém it dét trdng trot nhét (khong c6 d6 dét thira).

Pam bao chéit lugng cong trinh va phit hop véi diéu kign thi cong.
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e Nén két hgp dao sang dép khi Ly, < 500m, néu co céng thi lam céng

truac.
Trong qua trinh vach dudng diéu phdi dat cn chi y 2 diém sau:

e Néu dudng ditu phéi ¢6 sb nhanh chin thi cy ly vén chuyén ¢6 cong didu

phéi nhé nhét la:
Zlpin =2 lie

e Néu duong didu phdi ¢6 sb nhanh 1& thi cu ly van chuyén c6 cong didu

phdi nhé nhét 1a:
2 Tehn = 2 1= I

5.5.2.1 Phan dogn thi cong

Ta tién hanh phan doan thi cong tuyén duomg, ngoai nhiing doan dudng nim
trong dudomg diéu phdi thi ¢6 nhitng doan dudng ma & dé dé xay dung nén thi phai ldy
dit & mé gn d6 dé dip hay nhitng doan dudng dao dét thiva ché dén noi khic dé dd di,
trong nhiing doan dudng nay thi cin xac dinh khéi lwgng dét s& dé di hay chd vao dé
ddp, dong thoi cin x4c dinh vi tri dy dinh dé d4t hay khoang cach dén mo ldy dit dip
sao cho cur ly 1a kinh t& va hop ly nhét.

Chon vi tri dé dét ta chon nhitng noi c6 dia hinh thip ma xe may cé thé di lai
dugce, con khi lay dat ddp thi ta liy & nhitng noi ddi gin vi tri cin dip dat, dat liy cin

phtt hop v6i cac yéu cau.

5.5.2.2 Chon may thi céng
Nguyén tic chon may:
e Chon may chinh trude, may phu sau.
e May chinh thyc hién cac cong tac chinh véi khdi lugng 16n, con may phy
thuc hién cc cong tédc phy véi khéi lwgng nhé. May phu phéi phat huy téi

da c¢bng slrc may chinh.

Phai xét tong hop cdc van dé sau:

Tinh chét thi cong,

Dicu kién thi cong.

biéu kién thiét bi may mac hién co.
Phai so sanh kinh té-ky thuat téng hop.

Tir d6 ta dua ra cdc nhan xét sau:

° N&u la dao bo di thi chon may dao, vi may dao 1a may da niing rit can cho

cong trudng. Nhung can két hop véi may ui va 8to.
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o Néu dép hoan toan thi ding 6to két hop v6i may i va may san.
e Néucyly van chuyén trung binh nhé hon 100 m thi ding mdy ui.
o Néucy ly van chuyén trung binh 16n hon 100 m thi ding may cap két hop
v6i o tur do.
May phu:

e T4 hop may phu phai c6 may san, may lu, xe tugi nude (néu cAn) va may
ai (néu may chinh chua ¢6 mdy i ).

e DA4i voi méay chinh 12 may ui: ¢6 thé ding may phu la may san, may lu, xe
tudi nudce.

e DHbi voi may chinh 1a may xtc chuyén: c6 thé dung may phu la may 0i
(kéo), may san (0i), xe tudi nude.

o Dbi v6i may chinh 1a may dao thi may phy la 6t6, may ui, may lu, may
san va xe tudi nude néu can.

Dua vao ning suét dinh muc, ta xac dinh néng sudt cua cac mziy phu cin dé dap
d4t nén dudng dé dat do chit K =0.98

Pé cong tac thi cong dat hidu qua va dam bao cac diéu kién khdc thi viée lya
chon méay phuc vu cho cong tac thi dong vai tro quan trong. Viée lya chon may cin
phtt hop v6i didu kién dia hinh, dia chét, loai cong tac va phit hop v6i khoang cach véan
chuyén trung binh sao cho cong vén chuyén 1a nho nhét. Trong cic cong tac nay co
cong tac chinh co khdi lugng 16n nhu nhu dao, ddp, vén chuyén ddng thoi co céc cong
tac phu v6i cac khéi lugng nhod nhu xdi, san, ddm 1&n, hoan thién nén can phén biét véi
may chinh. Khi chon v6i nguyén tdc may phu phai phat huy t6i da ning sudt cho may
chinh.

Do timg doan thi cdng c6 dia hinh cling nhu chiéu dai doan van chuyén trung
binh khéc nhau nén ta cin c6 sy lua chon médy sao cho phi hop véi timg doan do dé

hiéu qua thi cdng cao hon.
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THIET KE TO CHUC THI CONG GVHD: TS. NGUYEN THI THU TRA

CHUONG 6: TO CHUC THI CONG MAT PUONG

Mit dudng la bo phén rit quan trong cla du‘(mg, chiu tai trong cua xe va truyén
xubng [6p nén. Chét lugng ctia mit dudng (cudng do, do bing phing, 4 nham...) &nh
huéng rat 16n dén chit luong khai thac cua dudng, dén didu kién xe chay an toan, ém
thuan va nhanh choéng. Mat khac cling anh hudng tryc tiép dén chi phi vin doanh, dén

tudi tho cia cong trinh dudng.

Ngay nay mit dudmg d4 c6 cong ngh¢ thi ¢éng kha hoan chinh va may moc hig¢n
dai, ddm bao chét lugng va thoi gian thi cong.
6.1 Gigi thiéu chung

6.1.1 Két céiu do dwong phin xe chay (tiv dwéi lén)

Lép 1: Clp phbi da dam loai 1T day 32cm.
Lép 2: Chp phdi dé ddm loai I day 16cm.
Lap 3: Bé tong nhya C19 déy 8cm.
Lép 4: Bé tong nhya C12.5 day 6cm.

6.1.2 Két chu do dwong phin 1¢ gia cé
Lép 1: Chp phdi dé ddm loai I day 32cm.
Lép 2: Cép phdi da dim loai I day 16cm,
Lép 3: Bé tong nhya C19 day 8cm.
Lép 4: Bé tong nhyra C12.5 day 6¢em.

6.1.3 Kich thwdc hinh hgc ciia tuyén
Chiéu dai tuyén: 6237 m.
Phén mat dudng rong 7 m, do dbc ngang 2%
Phén 1& duong tong 2.5m, dd dbe ngang 2%
Bé& rong nén duong: 12 m

Cy li van chuyén trung binh ddi véi vat 1iéu lam két chu do dudng la: Ly = 10km.
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0.2 Yéu cau vé vit liéu deé thi cong

6.2.1 Yéu can doi voi dir dap nén dwong
Dat dap nen phai khéng lan cic xac thuc vat, ré cly va cic rac thai nhu bao

nilon,.. ..

b6 4m phai ding v6i yéu cdu dé lu len dat duge dd chit yéu cdu K = 0.98. Khi
khai thac dat ddi, phai boc [6p hitu co, dung méay dao dé dao cac gbc cdy va ré cdy.
Sau khi dao va chd dén dfp, cin tién hanh 0i va san phéng dé lu ngay, tranh phoi dét
quéa khé lam dit hod ctng; nhu thé thi khi phun tudi bd sung @ 4m s& khéng déu.

Dét phai dam bao thanh phén ciu triic, thanh ph?m hat, khong dugc ¢6 hat qua c@,
bdo dam cic gidi han hitu co, ham lugng sét. Bic biét 1a mic d6 ddng nhit va mau séc

ctia dat, tranh 13n 16n c4c loai dit khac

6.2.2 Yéu ciu v6i Iop cdp phdi dd dim theo TCVN 8859 — 2011

Theo TCVN 8859 - 2011 “Lép mong cap phdi da dam trong két cAu do dudmg 6
to-vat Liéu, thi cong va nghiém thu”. Ta si dung cép phdi da dam loai I, II. Pay la lbai
bt liéu duge nghién tlr da sach, mirc d6 bi bam dit bin khéng dang ké, khong lan da
phong hoa va khéng ian hivu co.

Céc chi tiéu ki thuat déi véi da dim loai 1, 1T :

Badng 6.1: Bdng chi tiéu thanh phci‘n hat cua vit liéu CPPD

Kich c& miit Ty 1€ lot sang % theo khéi lwong
sang vuéng

(mm) D =37,5mm Dy =25 mm Dy = 19 mm
50 100 - -

37,5 95 - 100 100 -
25 - 79 - 90 100
19 58 - 78 67 - 83 90 - 100
&5 39 - 59 49 - 64 26 -73

4,75 24 -39 34 - 54 39-59
2,36 15-30 25 -40 30 - 45
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0,425 7-19

12 - 24

13 -27

0,075 2-12

2

-12 2-12

Bdng 6.2: Bdng cdc chi tiéu co Iy cia vt liéw CPDD

CAp phoi da dim

STT Chi tiéu ky thujt Phwong phap thi nghiém
Loail | Loaill
P6 hao mon Los - Angeles cua cbt
1 _ <35 <40 | TCVN 7572-12:2006
lidu (La), % ‘
Chi s stic chiu tai CBR tai do chit :
2 . ) > 100 - 22 TCN 332 -06
K98, ngdm nudc 96 gid, %
3 (iiGi han chay (W), % <25 <35 | TCVN4197-2012 (*)
4 Chi s6 déo (Ip),% . <6 <6 | TCVN4197-2012 (*)
Chi 36 PP = Chi s6 déo Ip x % Luong
5 <45 <60 |-
lot qua sang 0,075 mm
6 Ham luong hat thoi det, % <15 <15 | TCVN 7572-13-2006(**)
o 22 TCN 333-06 (phuong
7 Do chit ddm nén (Kyo), % =98 > 98

phap 11-D)

Ghi chu:

e (*) Gi6i han chay, gidi han déo dugc xac dinh bing thi nghiém vdi thanh

phén hat lot qua sang 0,425 mm.

1/3 chiéu dai;

va chiém trén 5% khdi lugng mau.

qua da xdc dinh cho timg ¢ hat.

(**) Hat thoi det 1a hat cd chiéu day hoic chiéu ngang nhé hon hodc bing
Thi nghiém dugc thyc hién v6i cac ¢ hat c6 dudng kinh 16n hon 4,75mm

Ham luong hat thoi det cia mAu iy bang binh quén gia quyén ctia cic két
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6.2.3 Yéu ciu ddi voi bé tong nhwa (TCVN 8819 — 2011)

6.2.3.1 C6t ligu thé

C6t lidu thd cia mit duong nhua c6 thé 1a d4 dam, sdi san nghén hodc khong
nghién, trong d6 da dam thudng duge dung nhidu nhat. Yéu ciu vé tinh chit coa cét
liéu tho 1a: cutng d6, dé hao mon, hinh dang, d6 nham bé mit va ban chét khoang vt
clia cbt liéu cé bao dam dinh bam t&t voi nhua duong hay khéng. Khi chon vat lidu

khoang phai can cir vao loai hon hop, vi tri 16p, lugng giao thong.

Hodn hop bé tong nhua chiu tic dung cia téi trong xe chay véi mat do cao, nhung
do ¢bt lidu duoc boc nhua, c4 biét ¢6 thé lién két v6i nhau thanh mot khéi, giam nho
kha nang €p v& va hao mon so véi mit dudng lang nhwa va thim nhip nhua. Vi viy
trén mot chirng muc nao dé ¢o6 thé giam nho yéu clu vé cudng d6 va d6 én dinh mot

cach thich dang,

Hinh dang cét liéu thd phai gén véi khi {ap phuong, nhiéu goc canh, ham luong
cac hat det, hat dai khéng qua 15%. Ciing c6 thé dung séi san dé tron hdn h¢p nhung

goc ma sat nho vi vay tot nhat a ding séi nghién hodc trén thém mot 56 da dam.

B€ miit ¢dt [i€u nén c6 mot do nham min nhat dinh dé tdng gdc nd1 ma sit va ting
dd chong tron trugt. Cot lidu ¢6 d6é nham min tuong doi khoé trdn véi nhya nhung
mang nhya dinh bam tot véi d4, con cbt 1iéu cd do tron nhin thi d& tron véi nhya,

nhung mang nhya lai d& bi bong.

Cot ligu c6 dinh bam tét voi nhua hay khong c6 anh huéng 16n dén cudng do va
dd 6n dinh ctia hén hgp. Nén ¢b ging dung vat liéu gbc kiém nhw da voi vi dinh bam
tbt véi nhya dudong. Néu diing d4 gbc acid thi nén tron thém khoang 2% voi bét hoiic
xi ming d€ ting tinh dinh. Khi ché tao hdn hop chit néu ding cbt liéu c6 mot do rong
nhit dinh, mot bd phan chét ddu cia nhua bi hat vao 16 rdng cua cbt liéu lam tang luc
dinh bam gifta nhua va cbt lidu, d(‘“)ng thoi d6 dic cia nhya cling dugce ting 1én, ¢6 lgi

vE mit cudng do.

Vit liGu da stir dung phai sach, khong 14n tap chit, ham lwong bun sét khéng qua
1%. Thanh phan cip phdi cac c& hat ctia hén hgp béténg nhua rai néng theo “ Quy
trinh cong ngh¢ thi cong va nghiém thu mit duong bétong nhya, 22TCN 249 - 98” cho
o bang 7-3.

6.2.3.2 C6t ligu nhé

C6t liéu nh6 trong hdn hop d4 tron nhya c6 thé [a cat thién nhién, cat nghidn. Cét
ligu nhé phai cting, c6 cip phdi bt dang hinh khéi, sach va khong 14n tap chat. Két
qua nghién cfru cho thdy dé géc canh cia ¢t lidu nho trong hén hop ¢6 tac dung ting

goc ma sat cua vat liéu va con quan trong hon d6 géc canh ctia cbt liéu tho. Cot liéu
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nho phai dinh bam tét v6i nhua. Cat thién nhién c6 ham lugng cat thach anh trén 60%,

cat nghién tir d4 granit, thach anh va céc da e axit khéc khong thich hop dé 1am 16p |

mit cia dudng cap cao.

Cat thién nhién phai c6 mé dun d§ 16n My > 2. Truong hop M < 2 thi phdi trdn

thém cét hat 16n hodic cat nghién.

D6i v6i bé tong nhua cat phai dung cét hat 16n hodc hat trung 6 M > 2 va ham
lwong ¢& hat 5+ 1.25 mm khong nhé hon 14%.

Cat phai sach, duong lugng cét ES cua phén ¢& hat nhé hon 0.475 mm trong cat
thién nhién phai 16n hon 80, trong cat thién nhién phai 16n hon 50.

6.2.3.3 Bot khodng

Bot khoang chii yéu 1a cac hat min nhé hon 0.071 mm. dbi voi bot khoang khong |
yéu cdu qua min vi qua min thi tinh dé thi cong tuong d6i kém, do 6n dinh dbi voi |
nude ciing giam, nhung ciing khong duoc qua thd vi qua thd thi tac dung tuong hd
giita ¢4 va nhya khong di, khong cai thién dugc tinh niing cta bé tong nhya. Thuong
yéu cAu lugng lot qua sang 0.071 mm chiém tix 70 - 75% tr6 1én. C6 thé dung bot da
voi, tro bay, bdt clanhke hodic xi ming pooclang. Dung bot da voi hodc bot dolomit
(céc bot d4 cacbonat) 14 thich hop nhat.

6.2.3.4 Nhya duong
Nhuya dudng ding dé ché tao hdn hgp bétong nhya va dd rdn nhya rai néng la
loai nhya bitum diu mo, dap tng tiéu chuin phén loai nhya dudng ddc (bitum dic)

dung cho dudng by 22TCN 227-95 ctia Bo Giao thong van tai.

Bdng 6.3: Bang cdc chi tiéu ky thudt yéu cdu doi vGi bé tong nha chdt

STT Céc chi tiéu Quy dinh PPTN
1 | S6 chay ddm 75%2
2 | Do 6n dinh & 600C, 40 phut, kKN > 8.0 TCVN 8860-1:2011
3 Do déo, mm 2-+4
i B a3 g TCVN 8860-
4 | Do 6n dinh con lai, % =275 12 2011
5 | PO rong du 346 TCVN 8860-9 :2011
| Do rong ¢6t lidu (twong (rng voi do rong
6 du 4%), % ) TCVN 8860-
C& hat danh dinh 16n nhat 12.5mm > 14 10:2011
C& hat danh dinh 16n nhit 19mm > 13
(*) DO sAu vét hin banh xe (phwong phap
HWTD-Hamburg Wheel Trackin
7| Device), 10000 ok, e 0.TMpa, £12.5 | AASHIOT 324-04
nhiét d6 50°C, mm
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Ghi cha: (*) Chi kiém tra ddi vdi cac cong trinh dic biét theo y8u ciu cia cha
diu tir. Co6 thd dim tao mau theo phuong phdp Marshall cii tién (TCVN 8860-
1:2011).

6.3 Phuong phip thi cong

Mt dudng dugc thi cong theo phirong phap day chuyén. Tuyén duodng thi coéng
dugc phin thanh cic doan 100m, trén cac phén doan nay céc don vi thi céng chuyén
nghiép s& lin luot thue hién cdng viée clia minh bét dau tir cong tac dinh vi tim dudng
cho dén khi hoan thién tuyén duong. Diy 1a phuong phap thi cong ¢6 tinh chuyén mén
héa cao dam bao duogc chét lugng va tién do thi cong.

6.3.1 Thoi gian khai trién ciia ddy chuyén T,

La thoi gian cAn thiét dé ldn lugt dua toan b cdc phuong tién san xudt vao hoat
dong theo ding trinh tw qui trinh céng nghé thi cong. Cén cr vao cac 1ép két cdu g0
dudng nhu trén ta xac dinh thai gian khai trién day chuyén nhu sau:

e T4 thi céng 16p mong dudi
e Té thi cong 16p mong trén
o T thi cong 16p mat dudi
e T4 thi cong 16p mit trén

Chon Ty, = 4 ngay.

6.3.2 Thei gian hodn tit ciia diy clmyén Ty,

L4 thoi gian cin thiét dé 1dn lugt dua toan bd cac phuong tién san xuit ra khoi
mo1 hoat ddng ctia day chuyén sau khi cac phuong tién nay da hoan thanh céc cong
viéc cua minh theo ding qua trinh cong ngh¢ thi cong.

Khi toe df thi cong cia cac ddy chuyén chuyén nghiép la khong ddi va bing
nhau thi thoi ky hoan tat day chuyén sé& bing thoi ky trién khai cta no.

Th[ = '}ﬁkt = 4 ngé.y

6.3.3 Toc dp diy chuyén
Toc d6 day chuyén chuyén nghiép 12 chidu dai doan dudng m hay km ma don vi
chuy€n nghiép hodn thanh moi khiu cong tae duge giao rong mét dou vi thoi glan (ca

hodc ngay dém).

Tée do day chuyén duoc x4c dinh theo cong thirc sau:

Voo b
ThdMTk

{
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e L:doan cong tdc cua ddy chuyén.

o Do thi cdng bing co giGi nén ta chon téc do day chuyén V = 100(m/ca).

6.3.4 Thoi gian hoat dpng ciia ddy ch uyén Thy
La tbng thoi gian lam viée trén tuyén dudng xdy dung cla moi lyc lugng lao

d6ng va xe may thudc day chuyén.

L .. 6237

T =—+T, =——+4'=66.37 (nga
Ty =00 (ngay)

Chon Tjq = 67 ngay.

6.3.5 Thoi gian on dinh T,
La thoi gian day chuyén lam viée v6i toe do khong doi, véi day chuyén tong hop

I thosi gian tir lc trién khai xong dén thoi gian hoan tat.
Thoi gian 6n dinh duge xéac dinh theo cong thie sau:

Tsa = Tha — (Tt + Th) = 60 — (4 + 4) = 52 ngay

6.3.6 H¢ so hi¢u qud ciia diy chuyén Ky,

Ty 52

K,.,= :—6:0.867>0.7

hg
hd

— St dung phuong én t6 chirc thi cong day chuyén 1a c6 hiéu qua t6t.

6.3.7 H¢ s6 16 chive sit dung xe mdy K.
H¢ s0 nay dung dé danh gia mic do s dung phuong tién san xuét v& mit thoi

gian trong thoi ky hoat dong cua day chuyén.

K+l 0.867+1

. =0.934
| 2

6.4 Quy trinh cong nghé thi cong mit duong
Bdng 6.4 Quy trinh cong nghé thi cong mdt duong

STT TRINH TU THI CONG

. I. CONG TAC CHUAN BI
Dinh vi long dudng

Pao khuon duong

1

2

3 Tao mui luyén

4 Lu long dudng 10T,v = 3km/h, 4 lugt/d
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Vién chuyén CPPD loai [T

Réi vit liéu CPDD loai 11

Lusobd 6T, v=2kim/h, 4luot/d

OO ~I] [ fi

Lu chit 16T, v = 4km/h, 20luct/d

9 Lu hoan thién

[0T, v =2km/h, 4luot/d

_ 1L THI CONG LOP CAP PHOI DA DAM LOAI IT DAY 16CM (tiép theo)

10 | Van chuyén CPPD loai II

[1 Rai véat 1iéu CPDD loai 11

12 Luso bd 61, v=2km/h, 4lugt/d

13 Lu chit 16T, v = 4km/h, 20lugt/d

14

s v

an chuyén CPDD loai I

16 | Rai vat liéu CPBD loai |

17 Luso by 6T, v = 2km/h, 4luot/d

18 Lu chat 16T, v =4kin/h, 20luot/d

10T, v = 2km/h, 4lugt/d

19 L.u hoan thién

V& sinh méng

21 Vin chuyén nhya thim bam

22 | Tuéi nhya thdm bam 1kg/m®

23 | Van chuyén BTN C19

24 | RaiBTN C19

25 Lu so bd 6T, v =2km/h, 2luot/d

26 Lu chit 16T, v =4km/h, 10lugt/d

27 Lu hoan thién

Vin chuyén nhua dinh bam

10T, v = 3km/h, 4luot/d

29 | Tué6i nhya dinh bam 0.5kg/m?

30 | Van chuyén BTN C12.5

31 R&i BTN Cl12.

5

32 Luso b 6T, v = 2km/h, 2luot/d

33 Lu chit 16T, v = 4kmm/h, 8luot/d

2 T oy bader (3e A0
34 Luhoan hign

10T, v = Sk/h, 4luot/d

VIIL. CONG TAC HOAN THIEN

35 Cong tac hoan thién
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6.5 Thi cong khudén duong

6.5.1 Céim lgi hé coc tim, coc mép

Khdi phuc tai thyc dia cc coc chu yéu xdc dinh chinh xéac vi tr tuyén thiét ké
gdm cac coc cao do va coc dinh vi tim dudmg. Ding mdy thuy binh chinh xdc va mbe
cao dac qubc gia 8 kiém tra méc do cao ctia dd an thiét k&, cac coc tim dudng va cac
coc mép phai dam bao da dé xdc dinh chinh xac va duy nhét kich thudc clia mét dudng

phuc vu cho viéc thi cong 1ong duong.

Kiém tra va khoi phuc céc coc ¢ tim duong theo so dd coc thi cong bang mdy

kinh vi va may thuy binh, b xung cac coc bi mat, stta lai céc coc bi xién l&ch.

Kiém tra lai cac cao do hoan cong nén dudng bang may thuy binh, so sanh v6i do

an co kién nghi thay d6i, bd xung n€u can.

Tién hanh doi coc ra khoi pham vi thi cong long dudng dé khi thi cong khudn
dudng thi cac coc khdng bi mAt mét.

O day ta dang cdng nhén dé dinh vi: dung 3 coéng nhan mAt 0,05 ca dé thuc hién
cong tac dinh vi long dudng.

6.5.2 Dao khuén dwong, tgo mui luyén

Trén tuyén dudng khéi lugng nén dudng dao dip 1a twong duwong nhau, két céu
a0 duong 66¢cm, tuy nhién két chu phf?m 18 gia ¢ khong toan bd khong thudn lgi cho
thi cong co gidi néu sir dung phuong phép dfip 1& mot phan. Mit khac do didu kién khi
héu ctia mua khé cua khu vue nén dht ndn dép phia trén dé bi bong troc, khd, bui va bj
phé hoai phan nao do qué trinh xe may thi cong chay qua.Viéc dd dt thira di khong
gip kho kban, do do @& tién loi cho cong tac thi cong va dam bao chét luong cong
trinh ta kién nghi thi céng theo bi¢n phép dao long dudng hoan toan.

St dung may cap ty hanh 631G cta héng Caterpillar san xuft dung tich thung
cap 1a 16.1m’, ning suit fa 179m°/h =1432m’/ca 1am cong tac dao khudn long dudng.
May cap co thé dem dit dd di noi khac ma khong phai pha vo 18 dudng nhu may ui.

May cap tuy ¢6 uu diém 1a dio va vin chuyén ddt nhung khong thé tao duge mui
fuyén cho nén dudng, do d6 sau khi dao khudn xong ta phai sir dyng mdy san dé tién

hanh got sira tao mui luyén cho nén dudng.
Chon may san Komatsu GD555-5E. Néng suit ctia mdy san khoang 3600 m’/ca.
Khéi lugng dit cin dao la:

=Bxhx V,, =9x0.64x100 =576(m’")
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SO ca may cén 1a

n= 276 0.402(ca)
1432

Khbi lugng lam viée clia may san: F=9x100= 900(m”)
SH ca méy can 14 ;

n = 200 _ 0.25(ca)
3600
6.5.3 Lu Ién long dwong va 18 dwong
St dung lu banh thép 10T, réng 1500 mm, lu 4 lugt/didm véi vén tbe lu 3 kim/h
nham dam bao cho long dudng da do chiit.

LU LONG PUGNG 10T

12000
6000 ) 6000
1 ' B
_ 1500
’
100 2
o 1us 3
1600 4 do0
T ) 5 g
2845 ] 6 "
3035 I 11 1345
4345 8 [ 12 - 1600 |
: [ 13 ma— 2845
1 4595 | 14 — o0
15 -
L 4345
16 - | 455
17
| 4655
f;w
2 l Lt L A WAy (it KA A S ’//7/_,’]—
34 ol 3 &l - el

Toc dd lu 3.0 km/h, 4 lugt/1 diém
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6.6 Thi cong 16p cip phéi d4 dim loai I day 32cm

Chia 1am 2 14n thi cong. Lan 1 thi cong 16p dudi day 16cm, lﬁn_ 2 thi cong 16p
trén day 16cm.

D& tao lién két tbt giita nén dudng va vat liéu chp phéi da dam ta cAn tudi 4m
dinh bam trude khi san rai va 16p lu 1én chp phdi da ddm.

Tudi 4m tao dinh bam co6 thé ding thu cong tudi bang céac binh tudi cAm tay. Tuy
theo tinh hinh thoi tiét ma dinh lugng nuée wéi 1a 2-3 lit/m?. Yéu cau nude tuéi phéi

sach, khong 1an bun réc, ciy cd.

6.6.1 Khéi lwgng cip phdi dd diim logi II cho 1 ca thi cong
V=bxLxhxK
Trong do:
e b: Chidu rong nén dudng, b = 12m.
e L: Chiéu dai doan cdng tac, L = 100 m.
e K:H8sdnén, chon K=1.2.

e h: Chidu day I6p cip phdi da ddm loai II, h = 0.16m.

:>Vzl2><100><0.16><1.2:230.4(m3)

6.6.2 Vin chuyén cip phéi da dim logi I
Vian chuyén bing ben tu db Huyndai HD370 24T, ning suét duge xac dinh:

P=n,xQxK,
Trong do:
o (Q=15.01 m’: Thé tich thung xe.
e K= 1: Hé sb stt dung tai trong.
TxK,
t
o T:S& gity lam viée trong 1 ca, T = 8 gid.

e ny: SO hanh trinh, n,, =

e K,=0.75: Hé sb st dung thoi gian.

2x1

o t Thoi gian 1am viéc trong mot chuky, t=t, +t,+ ®

e v: Van tbc xe chay, v = 50 km/h.
e t,: thoi gian bbc hang 1én xe, t, = 0.25 gl = 15 phut.
o t,: Thoi gian dé vat liéu, ty= 6 phit = 0.1 gid.
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¢ ly: Cy ly van chuyén trung binh. Gia thiét ngudn vit liéu gin diu tuyén:

= t=0.25+0.1+22%_ 075 (it
n, = 25975 _ g (hanh trinh)
0.75

Vay ning suét xe vin chuyén:
P=8x15.61x1=124.88 (m*/ca)
S6 ca xe van chuyén cin thiét 1a;

1728
124.88

=1.384(ca)

6.6.3 Rdi cdp phéi dd dim logi I
Dung may rai Demag DF110C. Chon chiéu rong vét 1a 4.5m, mat duong chia lam
2 vétrai. Van tbe di chuyén 0 dén 3km/h.

Ning suft may rai:
N=TxBxhx VxK xK,

Trong dé :

T: Thoi gian 1am viée trong mét ca T = 8x60 = 480 (phut)
B: Bé rong vétrai, B =4.5 (m)

h: Chiéu day Iép d4 ddm co ban h = 0.16 (m)

K;: Hé sb dim len K,=12

V: Téc do di chuyén cta may rai V=35 (mn/phut)

K : Hé s6 sir dung thoi gian K, = 0.75

®

Niing sudt mdy rai:
N=480x4.5x0.16x5x0.75x1.2 =1555.2 (m*/ca)

S0 ca may can thiét:
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6.6.4 Lu Ien I6p cip phdi dd dim logi IT
6.6.4.1 Lu so bé

Dung lu banh thép 6T, bé rong lam viée 1 m, lu 4 lu'qt/diém vai vin the tu la 2
km/h.

LU NHE BANH THEP 6T

5 12000 "_‘t
6000 . o 6000 ‘
1 ' 1 w
1000
1 13—
U 2 7 pu—
a0 ——3 15 e
(Y 4 16—
DAL’
L *——56 { —
2600 | 18
) 2850 —_— 19 ——
] 3100 — 8 20 ——
— 9 21—, 3850 |
—10 99— " "
1 400
11 ? 23 4850
12 o 5100 X
24 —-—-:'l 5350
25—
4 / 77T
2 (3[ 2 LL 3 £ _l'ZZ 2 _43&’" 2
Toc do fu 2km/h, 4 lugt/1 digm
6.6.4.2 Lu chit

Dung lu banh 16p 16T, bé rdng 1am viéc 2m, lu 20 lugt/diém vo&i vén the lu1a 4
km/h.
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LU NANG BANH LOP 16T

12000
I_ 6000 ) 6000
' 1
- i
2000
SR [
— I
100
—_— ] 0 —
1850 W_l ——— 4 10
2160 l
1 %40 # ) 6 7 3850
= 4100 ) T
1 —— 4100 !
9 f
” By 4150
yj A , T .y
e 3
Toc do lu 4 km/h, 20 gt/ didm
6.6.4.3 Lu hoan thién

Ding [u banh thép 10T, bé rong lam viée 1.5.m, Iu 6. lwot/diém véi van tée [u 1a 3
km/h
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LU NANG BANH THEP 10T

12000 .
6000 ; 6000
T
1500
,;4/_
1
100 2
"'L 1585 - 3
N 1600 4
1 aedh —— 5 9
3095 6 10
4345 raEn 11
4585 o 12
13 2845
14 p 3095
15 4345
16 1 L 4595
17 = % 4655
r , I 7
2 3 3 2 3 2

Téc do lu 3.0 km/h, 6 lugt/1 digm

6.7 Thi cong 16p cip phdi d4 dim loai I day 18cm
6.7.1 Khéi lwong cip phoi di dim logi II cho 1 ca thi cong
V=bxLxhxK
Trong do6:

e b: Chidu rong nén dudng, b =12m.

e L: Chiéu dai doan cong tac, L = 100 m.

o K:Hé sbnén, chon K=1.2.

e h: Chidu day 16p cdp phdi da dam logi IT, h = 0.18m.

::>Vz12x100x0.18><1.2:259.2(m3)

6.7.2 Vin chuyén ciip phéi dd dim logi 1
Vin chuyén bang ben ty d6 Huyndai HD370 24T,
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6.7.3 Rii ciip phéi di dim logi I

Dung may rai Demag DF110C. Chon chiéu rong vét la 4.5m, mat dudng chia lam

2 vét rai.

6.7.4 Lu Ién I6p cip phéi di dim logi I

6.7.4.1 Lu so bp

Dung lu banh thép 6T, bé rong lam viée 1.68m, lu 4 lugt/diém véi van tbe lu 1a 2

km/h.
LU NHE BANH THEP 6T
12000 .
6000 ) 6000 [
i l
1000
I 12
00 |l—? 13
MSSU 3 14
oo 4 15
1 1850 ; 6
2100 _ 5 17
2850 .
3100 7 18
g 8 19
3850 .
4100 9 20
o ST A— 21
4850 14 22 5100
+—3
"y 5850
— 25 5900
b

0.7.4.2 Lu chdt

T6c dd lu 2km/h, 4 lugt/1 diém

Dung Iu banh lép 16T, bé rong lam viéc 2m, lu 22 lugt/diém véi van tde lu 1a 4

km/h.
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LU NANG BANH LGP 16T

—

” . 12000 . -
} 6000 ) 6000
-
—
..... 000
T —
2  —
) 100
Lo
20 A . g o
3850
4100 TL_,_.__...__ 5
— 6 o 3850
1 *i_* 4100
127 PR -
13 ” : ”
S TRLLIZIE e 7
Toc do lu 4 km/h, 22 lugt/ diém
6.7.4.3 Lu hoan thién

Dang lu banh thép 10T , b rong 1am vige 1.5 m, lu 6 lugt/didm véi van the lu la

3 kmm/h.
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LU NANG BANH THEP 10T

12000

6000 6000

6 10
e [ —
8 18

14
15

L —

17 4——

T6c do Iu 3.0 km/h, 6 gt/ diém

6.8 Thi cong bé téng nhya C19 day 8em

6.8.1 Diéu kign thi cong

Chi dugce thi cong mit dudng trong nhitng ngay khong mura, mit duong kho rao
nhiét d6 khong khi trén 15°C,

6.8.2 Cong tic chuiin bj

Kiém tra kich thude hinh hoc ctia 16p mong trén, nim trong sai sb cho phép.

Lam v¢ sinh 16p miit cip phdi da dim loai L. Lam sach mit duong bing thdi hoi,
cho xe Zil kéo theo.

Niing suit xe zil + chi quét: 17500 (m?/ca).

. "
Dién tich ¢in 1am va sinh trod g mol e g:-;i\}w\}g_w{}n\u .

Viy 56 ca mdy can thiét:

i?_O_O_ =0.069(ca)
17500
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6.8.3 Vin chuyén nhya thiim bam
Trur6e khi thi cong 16p bé tdng nhya C19 phéi twdi mot l&p nhya thdm bam v6i
s6 Iwong | ke/m” bing xe tudi nhya HINO FCOIJESA 8 khoi.

6.8.4 Twéi nhwa thim bam

Thoi gian twdi nhya thAm bam:
L
t=n,x{ — |[+n,xt

o 1, =2 S&lugttudi nhua.
e [ =100m=0.1km
e V=5km/h: Van tdc tuéi nhya

Trong doé:

e n,=1 S 1an quay diu xe.

o t, Thoi gian quay dduxe. Chon t, =1lp = 5% (gi0)
0.1 1
= t=2x| —— |+1x—=0.057(gio
( S ] 0 (gi0)

6.8.5 Vin chuyén bé téng nhya C19
Khéi lugng BTN C19 cho 1 ca thi cOng:

V =Yy x—];xVxhxk = 2.4x%><100x0.08x1.2=138.24(T)

Vén chuyén bing ben ty 46 Huyndai HD370 24T, ning suat dugc xac dinh:
P=n,xQxK,
Trong d6:
o Q=15.61 m°: Thé tich thing xe => q=15.61x2.4 = 37.464(T)

e Ky=1:H¢ s6 str dung tai trong.
T>K,

Ny SO hanh trinh, n =

T: S6 gity 1am viée trong 1 ca, T = 8 gid.

o K,=0.75: Hé s6 st dung thoi gian.

y . . M A 2y hY 1
e t: Thoi gian 1am viéc trong mot chu ky, t=t, +t,+ 221y .
v

e v: Vin tbe xe chay, v = 50 km/h.
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e t: thoi gian bdc hang [én xe, t, = 0.25 gid = 15 phu.
oty Thoi gian d6 vat lidu, ty = 6 phat = 0.1 gid.

e ly,: Cyu ly van chuyén trung binh. Gia thiét ngudn vat lidu gin dau tuyén:

lp= 10 km.
2x10

= t=025+0.1+ =0.75 (gio).

8x0.75
nht = 0 75

— 8 (hanh trinh)

Vay niing suét xe vin chuyén:
P =8x37.464x1=299.712 (T)
Sé ca xe vén chuyén cin thiét 1a;

n= 138.24 =0.461(ca)
299.712

6.8.6 Riii bé tong nhuyra C19

Dung may rai nhua Dynapac SD2500C. Chon chiéu réng vét rai [a 4.5m.,

Ning suit may rai:
N =TxBxhx VXK XK, x Y4y
Trong do6 :
® T:Thoi gian lam vi¢e trong mot ca T = 8x60 = 480 (phut)
B: Bé rong vétrai, B = 4.5 (m)
h: Chiéu day 16p d dam co ban h=0.08 (m)
e Ki:Hésb dimlen K, =1.2 |

o V:Tée do di chuyén ctia méy rai V =5 (m/pht)

e K, :T¢ sb st dung thai gian K, = 0.75
Niing suit mdy rai:
N=480x4.5x0.08x5x0.75x1.2x 2.4 =1866.24 (T/ca)
S6 ca may can thiét;

_103.68

n=-————=0.057(ca)
1866.24
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6.8.7 Lu Ién lop bé téng nhya CI19
6.8.7.1 Lu so b

Dung lu banh thép 6T , bé rong lam viée 1lm, lu 2 lwot/didm vé6i van the lu 1a 2

km/h.

LU NHE BANH THEP 6T

6000
L1000
1
2
750
71000 3
j 1750 " 4
2000 .5
i 2750 — 6
1l 3000 T - 7
3750 - ~ 8
1 4000 ! = 9
4750 — 10
e 5000 -H'l -
1 5000 12"
13"
2 T A

Toc do lu 2km/h, 2 lugt/1 diem

6.8.7.2 Lu chdt

Dung lu banh 16p 16T, bé rong lam viéc 2 m, Iu 8 lwot/diém véi van téc lu 12 4

km/h.
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LU NANG BANH LOP 16T

T 6000 T_
L 2000
T4
2
1750 32
e a
L 2000 J¢
L 3750 - =
4000 ”
4000 =
2 = e o 7

Téc do lu 4km/h, 8 luct/1 didm

6.8.7.3 Lu hoan thién

Dung lu banh thép 10T , bé rong lam viée 1.5m, Iu 4 luot/diém voi van the Tu I3 3
km/h.
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LU NANG BANH THEP 10T

6000

]
1500 B
19
2
1250
M 3
(8]
L 1500 = a
2750 _
= 5]
ol 3000 i 6
4250
e 7
L 4500 , 8
L 4500 ) 9
2 3 3

Toc db6 lu 3km/h, 4 lugt/1 diém

6.9 Thi cong bé tong nhwa C12.5

6.9.1 Vin chuyén nhwa dinh bam
Trude khi thi cong 16p bé tong nhya C12.5 phai tudi mot 16p nhya dinh bam véi
s& lwong 0.5 kg/m” bing xe twéi nhya HINO FCJIESA 8 khbi.

Luong nhya dinh bam cén cho doan thi cong: Q =100x12x 0'50 =0.6(T)

100
Niing sudt ctia xe tudi nhya:

TxK, xq

L, L
A,

1 2

Trong do:

o T la thdi gian lam viéce trong 1 ca, T = 8h.

o K, lahé sb sir dung thoi gian, K;=0.75

e q la luwong nhya chira trong thing chta cua  xe,
q=8m’=1.05x8=8.4(T)
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e L 1a cu ly van chuyén trung binh tir noi léy nhya dén noi réi nhua, L = 10

km

e Vi, V,1a vén tbc cla xe tudi nhva khi di khong va diy nhua.
V=40 km/h
V2 =35 km/h

o t, 1a thdi gian cén dé bom nhua vao thung chira, t, = 0.5 h

e t, 12 thoi gian dé phun nhua [én mit dudng cho dén khi hét thing nhua, t,

=0h
Tir d6 ta tinh dwoc nang suit ciia xe tuGi nhua nhu sau:

L po 8x075x84
0,10,
40 35

= 48.662 (1/ca)

0.6

S6 ca may can thiét 1a: n =
48.662

=0.013(ca)

6.9.2 Twei nha dinh bam

Thoi gian tuéi nhya thdm bam:
L
t=n,x —]JrnzxtE
v

e n, =2 S lugt tudi nhya.
e L =100m=0.1km
e V=5 km/h: Van tbe tudi nhua

e n,=1 S0 lan quay dau xe.

Trong d6:

e t Thoi gian quay diu xe. Chon t,=1p= gla (gid)

0.1 1
D E=2x| — |+1x— =0.057 (pidy
[ 5 ) 0 (gi0)

6.9.2 Viia chuyén b8 tfng nhua C12.5

Khéi lwgng BTN C12.5 cho 1 ca thi cong:
B 12 :
A% :yBTNxExVxhxk:2.4x—2-><100><0.06><1.2=103.68(I‘)

Van chuyén bang ben ty dé Huyndai HD370 247, ning suit dugc xac dinh:
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P=n, xQxK,
Trong do:
e Q=15.61m* Thé tich thing xe = q =15.61x 2.4 = 37.464(T)
o Kyp=1:H¢ sb st dung tai trong.

£ 1ra . - TxK
» ny: SO hanh trinh, n, = :

o T: S5 gid lam viée trong 1 ca, T =8 gid.
e K,=0.75:H¢ $6 st dung thoi gian.

b M b A fal hY }
o t: Thoi gian 1am viée trong mot chu ky, t=1t, +t, + 2l

o v: Vin tdc xe chay, v =50 km/h.
e (,: thoi gian bdc hang 1én xe, t, = 0.25 gid' = 15 phat.
oty Thoi gian dd vat liéu, ty = 6 phit = 0.1 gid.

o ly: Culy van chuyén trung binh. Gia thiét ngudn vat liéu ghn dau tuyén:

llb: 10 km
i =02540.1+ 220~ 075 (giv).
=, =275 _g (hanh tinh)
0.75

Vay ndng suét xe van chuyén:
P =8x37.464x1=299.712 (T)
6 ca xe van chuyén can thiét 1a:

10368
299.712

=0.346(ca)

6.9.4 Rai bé tong nhywa C12.5
Dung mdy rai nhua Dynapac SD2500C. Chon chiéu rong vét rai 14 4.5m.

Ning suit may rai:
N=TxBxhx VXK xK xygy

Trong d6 :

T: Thoi gian lam viéc trong mot ca T = 8x60 = 480 (phut)
B: B2 rdng vét rai, B =4.5 (m)

h: Chidu day 16p dé ddm co ban h = 0.06 (m)

K,: Hé sb dim lén Ky =12
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e V:The do di chuyén clia may rai V = 5 (m/phiit)
o K, :H¢ sb str dung thei gian K, = 0.75

Ning sufit may rai:
N=480x4.5%0.06x5%x0.75x1.2x2.4 =1399.68 (T/ca)
Sé ca may can thiét:

77.76

= 1770 0 057(c:
" 139968 (ca)

6.9.5 Lu Ién Iop bé tong nhua C12.5

6.9.5.1 Lu so bo
Dung Iu banh thép 6T, bé réng lam viée 1 m, lu 2 lwot/diém voi van e u 13 2
km/h.

LU NHE BANH THEP 6T

6000 T
4 woo
1
2
750
w— 3
74&.“ “ 4
a0
2000 5
. 2000 - 6
2750
000 7
. 8
3750
. 9
4000 10
i 4750 . 11
5000 — 12
~ 13
L 5000 |
2 ,3,{ # "",'::l P

T8¢ do lu 2km/h, 2 lugt/1 diém

6.9.5.2 Lu chdt
Dimg Tu banh 16p 16T, bé tong lam viée 2m, Iu 8 lwot/diém véi van tée lu 1a 4
km/h.
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6.9.5.3 Lu hoan thién

LU NANG BANH LﬁfP 16T

6000
2000
g
2
1750
J_.,—‘..__’f_. 3
2000 4
3750
— -
N 4000
4000 -
“ 0
3 3

Toc do lu 4km/h, 8 lugi/1 diém

Dung lu banh thép 10T bé rong 1am viée 1.5m, lu 4 lugt/diém véi van the lula 3

km/h.
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LU NANG BANH THEP 10T

'F' 6000 T
41900
Ty
2
1250 .
1500 T 4
2750
5
3000 e B
4250 ¥i
8
1500 - ;
4500 7}
serecerriz e

Téc d9 [u 3km/h, 4 lugt/1 diém
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THIET KE TO CHUC THI CONG GVHD: TS. NGUYEN TH THU TRA

CHUONG 7: CONG TAC HOAN THIEN

7.1 Trinh tw 1am cong tic hoan thién

Lam c¢ot Km : 5 cdt

Lam mbc 16 gi6i

I.am céc loai bidn bdo tam gide 0.7x0.7x0.7 m: Pé bao hiéu cho nguoi di duong
chii y khi di vao trong dudng cong. Thudng cac loai bién bao phai thdng nhit trén toan
tuyén duong, d& doc, d& nhin, dé hiéu, gon gang.

Son ké phan tuyén duong xe chay: son phai dam béo khong tron trugt trong mot
didu kién thoi tiét, chong kho va it bao mon.

Gia ¢b mai ta luy nén dudng dap.

Don dep mat bing thi cong.
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PHU LUC TRAC NGANG THIET KE KY THUAT
Km0+000m dén Km1+000m
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TRAC NGANG KV THUAT (KM0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

LE: ¥ 1200
Y. 1/200
DIEN TiCH BE TONG NHUA C125 ;06 m2
DILN TICH BE TONG NHYA €LY ;93 m2
DIEN TICH CAP PHOI DA DAM LOAT I: 20m2
DIEN TICH CAP PHOI DA DAM LOANIL: 3.6 m2
DIEN TICH DAP 45 m?2
DIEN TICH PAO Cos6m2
Coc: HO
Enc0-+H000
|
//
N
2% B o 2 2% p
AP )‘7
MSS:20
CAD DO THIET KE S B S 2 = At 8
. . | i i 1 163 q
KHOANG CACH LE T 231 1 23 } 33 | 35 T 25 P 265 r
. kA w = =
CAO B T NHIEN & £
KHOANG CACH MIA 19 l i ! 1 19
H EN TiCH BE TONG NHUA CL23 @ 0.6m2
N TICH BE TONG NHUA_C19 Co0sm
DlEN TICH CAP PHOI DA DAMLOAIL :  2.0m2
DEEN TICH CAP PHOL BA DAM LOAL 0. 36m2
: DIEN TICH DAP 1 000 m2
DIEN FICH PAO ;152 m2
Coc: N1
Km:0+020
N
2%, _,/! : 2—% —% N
e
/ T
MS521L
CAO DO THIETKE 2323 x = it 2% 5
EA E 1
KHOANG CACHLE 25 T 35 a5 T 25 T 279 T
o . o e o
Y CAOBOTUNHIEN | & R o
KHOANG CACH MIA 19 l 1 \ 1 19
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TRAC NGANG KY THUAT (KMO+000 - KM14000) GVHD: TS. NGUYEN THI THU TRA

TV LE: X 17200
Y. 1/200
DIEN TICH BE TONG NHUA €125 @ 06m2
DJEN TICH BE TONG NHUA C19 ;083 m2
DIEN TiCH CAP 4101 PA DAMLOALL - 20 m2
DIEN TICH CAP PHIOU DA DAMLOM K 3.6 m2
DIEN TICH BAP Lo45m2
DIEN TICH DAQ ;o BAHm?
Coc: HO
Km:0+00%
/,,
B
% % 2 2% .
o e — —_ e
5 Q4
S — Nt
MS5:20
CAD DO THIET KiE 3 2 ES R 3 285 2
. 1 1 g i il "
KHOANG CACHLE 23 1 23 1 3.5 33 1 2.5 }1?% 265 r
8 2Ry 4
CAD DO TU NHIEN & a2
KHOANG CACHMIA 19 | 1 | i I 19
DIEN TICH BE TONGNHUA €125 @ &6ml
DIEN TICH BE TONG NHUA_C19 T 08 m?
DIEN TICH CAP PHO! DA DAMLOAEL : 20 m2
DIEN TICH CAP PHOI DA DAMLOAIN: 3.6 m2
DIEN TICH DAP 1 0,00 m2
3 DIEN TICH DAQ 182 m2
i
Cege: N1
Kny:0+020
H =
I % W]
B
i MSS:21
CAD DO THIET RE : wg3y = 3 T ang 5
; 3
KROANG CACH LI 4 23 T 35 T 3.5 T 25 .F 2.79 T
N « - mo |
CAOPOTUNBIEN | & oA B
KHOANG CACH MIA 19 I 1 l 1 19 ]
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TRAC NGANG KV THUAT (KMO0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TV LE: X 17200

Y, 17200
DIEN TICH 8§ TONG NHUA €125 : 06m2
DIEN 1iCH BE TONG NHUA C19 To08m2
DIEN TiClL] CAP PHOI DA DAMLOAILT : 20 12
DIEN TICH CAP PHOE DA DAMLOASIL: 3.6 m2
DIEN TICH BAP 1 0.00 m2
DIEN TICH DAC ;324 m2
Coe: N2
Kimn:04040
A
S
2% 2%
&
MiSS:22
CAOQ DO THIET KB = 3 %433 Y
t
KHOANG CACHLE T 35 T 25 T 367 T
@ o “
CAORO TUNHIEN | & "o b3
KHOANG CACH MiA 19 i l t 19
OIEN TICH BE FONGNHUA €123 ¢ 06m2
DIEN TICH BE TONG NHYA C19 ;o 0dm2
DIEN TICH CAP PIO1 DA DAMLOAET : 2032
DIEN TICH CAP PHOI DA DAM LOATN: 3.6 m2
DIEN TICH DAP . 0.00 m2
. DIEN TICH DPAQ 1 459 m2
' Coc: N3
i Ken:0+060
A
—] '
H o
k=
| <
5‘ -
M§S:23
i CAQ BO THIET KE &
o KHOANG CACHLE ['
. = o o
CAOBROTUNIIEN | & o 4
KHOANG CACH MIA 19 \ 1 ] 1 19
(-
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TRAC NGANG KY THUAT (KM0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA
TY 1B X 1/200
¥ 1200
DIEM TiCH BE TONG NIIYA €125 Dém2
DIEN TICH B TONG NHUA C19 : 08 m2
DIEN TICH CAP PHOI BADAMLOAIE ;2.6 m2
DIEN TICH CAP PHO! DA DAMEOALIL: 3.6 m2
DIEN TICH PAP . 0,00 m2
DIEN TiCH PAO SSeamr
Coc: N4
Knu:0-+080
LA
_____‘—-f—!’"
e
—
S
.
5
LG 2%
&
MSS:24
CAO DO THIET RE @ 2 s ES
b b 7
KHOANG CACH LE r 35 T 2.3 ‘Fiﬁa 488 ['
= o o w
CAQOROTUNHIEN | = man 4
KHOANG CACHMIA 19 i l 1 l 19
DIEN TICH BE TQNG NHUA €125 : 06 m2
DIEN TICH BE TONG NHUA C19 ;oB8ml
DIEN TICH CAP PHOTDA DAMLOAI] : 2.0 m2
DIEN TICH CAP PHOI DA DPAMLOAIT: 36 m2
DIEN TiCH DAP ¢ 0.00 m2
DIEN TICH PAO ;608 m2
Cope: H1
Km:0+190
LA
B e
o
3
G
4 hi8S:24 __l_
i CAO DO THIET KB = ity ES i & B =
t ; 1 3
! KHOANG CACHLE Y 24 H?T 25 T 35 r 35 T 23 FH 519 T
. o o r - W o
CAORG TYUNHIEN | — d B B B3 I~
Enoimc CACHMIA (%] ‘ 133 i 512 10.67 | 421 I J

SVTH:TRAN QUANG THAI MSSV: 15H1080021 TRANG:3



TRAC NGANG KY THUAT (KMO0+000 - KV1+000) GVHD: TS. NGUYEN THI THU TRA

TV LE: X 1/200

Y. 14200
DIEN TICH BE TONG NHUA €125 © Dém2
DIEN ‘[ECH BE TONG BIIUA €38 . o08m2
IEN TICH CAP PHOLDADAMLOAIL : 20 m2
DIEN THCH CAP PHOE DADAMLOALIE: 3.6 w2
D3N TICH DAP T GO0 m2
DIEN TICH PAC : 0.6 m2
Coc: N5
Km:iH+120
A
/_,-
2
e n
MSS:25
CAO PO THIET KE [ A o [ R B
e 7 : 7 t
KHOANG CACH LE T 2.23 Wn{ 25 r 35 'I k] r 2.3 'FH 6.85 T
. 2 <+ W o
CAOBO TUNHEN | & bR RS &
KBOANG CACH MIA 19 ‘ 1)1 \ [t
DIEN TICH BE TONG RHUA €125 = Dém2
DIEN TICH BE TONG NiUA €12 : 08m2
DIEN TICH CAP PHOI DA DAMLOALL - 2.0 2
DIEN TICH CAP PHOI DA DAMLOAIIL: 3.6 ml
DIEN TICH DAP . 000 m2
DIEN TICH DAO D598 m2
Cpo: Na
Km:0+140
LA

MS5:25
CAQ DO THIETRE

——55.92

KHOANG CACHLE

0,7
36.7

CAODQTUNHIEN | 3

KHOANG CACHMIA
L

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:4



TRAG NGANG KV THUAT (KMO0+000 - KM1+000) GVHD: TS, NGUYEN THi THU TRA

TV LE: X 17200

Y. 1/200

DIEN TICH BE TONG NHUA €125 @ DA w2

DIEN TICH BE TONG NHUA C19 © 0fm?

DIEN TICH CAP PHOI DA DAM LOALL & 20 m2

DIEN TICH CAP PHOI A DAM LOALLL: 3.6 m2

DIEN TICH DAP T 060 m2

DIEN TICH DAO 533 ml

Coe: N7
K0 +H160
A
/. 0, o,
v 2% 2%
3D
MS§:25
CAQ BO THIET KE & 580 2 Z 5 gy 2
AT p 1 i
KHOANG CACHLE T 1.59 ;{ 23 r 35 T 33 r 25 T)?ﬁi 483 T

. = = ey o
CAOBOTUNHIEN | & b 4 k3
KHOANG CACH MiA I3 | 1]1 | 19 l

DIEN TICH BE TQNGNHUA €125 0&m2

DIEN TICH BE TONG NHUA €19 ;08 m2

DIEN T5CH CAP PHOIDA DAMLOAR 2.0 m2
DIEN TICH CAP PHOL DA DAMLOAIE: 36 mZ

DIEN TICE DAP © 000 m2
DIEN TICH DAQ T 431 m?
Coo: N8
Km:0+130
1A

MSS:24
CAO B0 THIET KE B
;
KHOANG CACH L {‘
N ] mor
CAODQTUNHIEN j & g A &
KHOANG CACHMIA 14 l 1 it

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:5



TRAC NGANG KY THUAT (KM0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TV LE; X 17200

Yo 1/200
DIEN TICH BE TONG NHUA €125 06 m2
DIEN TICIL BE TONG NHUA C19 . 98 m2
DIEN TICH CAP PHOTDADAMLOAIT : 20 m2
DIEN TICH CAP PHOI A DAMLOALIL: 36 m2
DIEN TICH DA? : 0.00 m2
DIEN TICH DAO 344 m2
Coc: H2
K200
|-
jut
% 2%
MSS:24
CAQ B0 THIETKE T aER & 5 a
A H 2
KHOANG CACHLE 1.08 (T 25 33 T 3.3 25
A 3 @ ] - o ke
CAODQ TUNHIEN | & = B s & I
KHOANG CACH MIA 791 I 1209 | 518 I 734 l 6.48
DIEN TICH BE TONG NHUA €123 0.5 m?
DIEN FICH BE TONG NHUA _C19 D08 w2
DIEN TICH CAP PROTDA DAMLOAFT : 20 m2
DIEN TICH CAP PHOI DA DAMLOMIL: 3.6 m2
DIEN T{CH DAP : 0.00 m2
DIEN 15CH PAO T 318 m2
Coet NG
K 04220
|
/,—
4"
2
o 2% %
= o
MSS:24
CAD B THERT KE goaa o 5 o mam = ]
e : b
KHOANG CACH LE ?7 4 25 35 T 33 ‘ 25 F?H' 456 r
N L3 w e & f
CAOBOTUNHIEN | & s e =
KHOANG CACHMIA 19 \ 1 ] L | 19

SVTH:TRAN QUANG THAI

MSSV: 15H1090021

TRANG:6




TRAC NGANG KY THUAT (KM0+000 - KM1+000} GVYHD: TS. NGUYEN THI THU TRA
T LE: % 17200
Y. 1/200
DIEN TICH BE TONG NHUA €123 L0 m2
DIEN TICH BE TONG NHUA C19 ;D8 m2
DIEN TICH CAP PHOI DA DAMLOAIT - 2.0 m2
DIEN TICH CAP PHOU DA DAMLOALIL: 3.6 m2
DIEN LiCH DAP T 0,00 2
DEN TICH DAO T 2ml
Coc; N1 )
Km:(+240
M
2y m A |2% 2% /
ﬁ“/ S— _]
MSS:24
CAO PO THIETKE ERE] E 3 3 el =
] 7 1 :
KHOANG CACHLE 1’3?{1 25 r 35 T 35 [ 25 'F(H 304
. o] o o o <
CAQBOTUNHIEN ;| & wea a
KHOANG CACH MIA 19 \ 1 \ 1 ‘ 19
|
E DIEN TICH BE TONG NHUA Ct25 ¢ 062
DIEN TICH BE TONG NHUA, €19 T o08m2
DIEN TICH CAP PHOTDADAMLOALL - 2.0 m2
DIEN TICH CAP PHOL DA DAMLOALL: 3.6 m2
DIEN TiICH BAP : 0.0l m2
DIEN TICH DAO D 13m2
Cac: NI
Km-0+260
|
=2 ,”/I/
-
2% % | - 2%
2 i =
i
" MSS:24 )
o CAC DO THIETKE REER .q g
4 . 3 H
KHOANG CACHLE ] ﬁ%q 25 } 33 35
o . - " o= ~
CAODOTUNHEN | & moma “
KHOANG CACH MIA 19 l 1 \ 1 ] 19

SYTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:7



TRAC NGANG KY THUAT (KM0O+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE: X 17200
Y: 17200
DIENTICH BE TUNGNHUA €125 @ 048 m2
DIEN TICH BE TONG NSILA €12 ©o08m2
DIEN TICH CAP PHOI BADAMLOALL ;. 2.0 m2
DIEN TICH CAP PHOI DA DAMLOAEIL: 3.6 m2
DIEN TICH BAP 1 040 m)
PIEN TICH BAO T k26 mi
Coe: Ni2
Knx0+280
st ~
% e 2% )
b et —n — ’
] ] '_’1
MS5:23
CAQ DO THIET KE a3, 3 B4 3 e 0:4 3
. . P e 1 1 i
KHOANG CACH LE jcar% 25 T 15 [ 13 25 'FH 24 T
w1 m onoa v
CAQODOTUNIIEN | & man =
KHOANG CACHMIA 19 | 1 | 1 ' 19
DIEN TiCH BE TONGNHUA Cl2.5  : 06m2
DIEN TICH BE TONG NHUA €19 © b8 m2
PIEN TICH CAP PHOI DA DAMLOAR] © 20 m2
DIEN TICIE CAP PHOI DA DAMLOALIE: 3.6 m
DN TIC1E DAP co1Im2
DIEN TICH PAO ;104 m2
Coo: H3
KEm0+306
LA
]
=, by
L - )
W &
#
; MsS:23
: CAO BQ FHIETKE S & 2 o E55 =
; i T E
KHOANG CACHLE Tl.?:?t[ 25 r 35 T 35 T 25 FH 274 T
. b o} = =+ et @
CAO PO TUNHIEN | & S i = & <
KHOANG CACH MIA | 326 I 1674 ] 233 9.19 I 869

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:8



TRAC NGANG K¥ THUAT (KMO0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TV L& X 1/200
Y. 1/200
DIEN fich BE TONGNHUA CL2.5 6.6 m?
DIEN TICH BE TONG NHUA CL9 ;08 m2
DIEN T(CH CAP FHOI PA DAMLOAITL : 2.0 m2
DIEN TICH CAP PHOI DA DAMLOAIIL: 36 m2
DI TICH DAP 1 66m?
DIEM TICH DAD 6.5 m2
Cqo: Ni3
Km:0+320
//
b N,
2% 2% 2% % ~;
5 == e
A 1
MSS5:23
CAQ BO THIET KE 2 2 2 2 2 T 5
; T 1 1 g
KHOANG CACHLE F 281 T 15 r 35 r 35 r 23 F;ﬁ 236 T
] oy "
CAOPOTUNHIEN | & oo &
\ﬁIOANG CACHMIA 19 l 1|1 l 19
DIEN TICH BE TQNG NISUA €125 06 m2
DIEN FiCH BE TONG NHUA CL9 . 08 m2
DIEN TICH CAP PHOI DA DAMLOAIL : 2.0 m2
DIEN TICH CAP PHOLDA DAMLOARIL: 3.6 2
DIEN TICH DAP © 128 m}
DIEN TICH PAO 0.8 m2
Coc: N14
Km:0+340
=2 //Jr_”
2% m g % 2% N
1T \’}
MS8:22
CAD DO THIET KE S g @ A W SRS 8
t ! b ! T
KHOANG CACH LE 1 38 r 25 r 15 35 T 23 ]?xﬁzr
. @ ~ oo o
CAO PO TUNHIEN | & =g n
KHOANG CACHMIA 19 | 1 ‘ 1 l 19

SVTH:TRAN QUANG THAI

MSSV: 15H1090021

TRANG:9




TRAC NGANG KY THUAT (KM04+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

W LE X 17200
Y. 17200
DIEN TECH BE TONG NHUA Ci2.3 0.6 m2
DIEN TICH RE TONG NHUA 19 Do0sm2
DIEN TICH CAF PHOIDADAMLOALL . 20 m2
DIEN THH CAP PEOT BA DAMLOATH: 36 m2
DIEZN TICH BAP D 149 2
DIEN TICH BAC 12 m2
Coc: ND1
Km:0+353.47
24
//
% 2% 2% 2%
fad) =2 22
= <
MS§S:22
CAQ BQ THIET KE z S 2 3 2 it =
1 ki o L bl o | i
KEHOGANG CACHLE 1 3181 T 2.5 35 T 33 [ 23 F,zﬁz.u r
g = - bt £
CAOPQ T NHIEN | = 2 = 3
KHOANG CACH MIA 1202 \ 343 | 255 I 0
! DIEN TICH BE TONGNHUA €125 © 06m2
; DIEN TICH BE TONG NHUA_C19 08 m2
i DIEN TICH CAP PHOI PA DAMLOAIT : 2.9 m2
; DIEN TICH CAP PHOI DA DAMTOATI: 3.6 m2
DIEN TICH DAP : 736 m2
: DIEN TICH DAO 1 000 m2
Coc: NI3
Kni0+363 47
% 4 % 2% //’”
i e L
\-.5
T
MSS:21 B
CAO BO THIET KE =2 i3 8 & 8 o g
- " . 1 p
KHOANG CACHLE 1 518 | 25 T 33 r £ T 25 Tcns
;1 - = “« o o
i CAD BO TUNHIEN 2 =
lEllOi&NGCACHMiA 19 | 1 l I ‘ 19

SVTH:TRAN QUANG THAI

MSSY: 15H1090021

TRANG10




TRAC NGANG K¥ THUAT (KMO0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE: X /200
Y. 1/200
DIEN TICH BE TONG NHUA €125 @ 06m2
DIEN TICH BE TONG NISUA C19 : 08 ml
DEEN FICH CAP PHOL DA DAMLOAEL ;26 m2
EN TicH CAP PHOI DA DAMLOAIIL: 3.6 m2
] TICH DAP : 290 m2
DlEN TICH BAQ 1 000 m2
Coc: N16
Em:0+37347
LA
1.6% 6% 9 % 29 —
— et e e — £
e 7 J./
o P ——
S
/
MSS:21
CAQ DO THIETKE 9 o = = = ERE
1 1 1]
KHOANG CACHLE T 583 Y 25 T 33 35 T 25 T] 17
. N i L 8
CACDOTUNRIEN | & 2R R =
KHOANG CACH MIA 19 | 1 ‘ 1 ‘ 17
DIEN TICH BE TONG NHUA Cl2s 06 m2
DIEN TICH BE TONG NHUA, C19 : bEm
PIEN TICH CAP PHOI DA DAM LOAI £ 20m2
DIEN TICH CAP PHOL DA DAMLOALIL: 3.6 m2
DIEN TICH DAP : 33t m2
DIEN TICH PAO 000 m2
Coc: N17
Km0+383.47
A
0.4% 0% 2% 2%
= = A T //T“
5
/Iﬁ’ T '—’f} '
MSS:20 L
CAO DO THIET RE = 5 B Y = 5 2
- 7 E E b
KHOANG CACH LE 1 585 T 25 T 35 r EX] r 25 T1 53
& & p=ei] "1 o
CAO PO TUNHIEN | 2 RE B &
KHOANG CACH MIA 19 l ﬁ ] 113 l

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:1H



TRAC NGANG K¥ THUAT (KM0+000 - KN1+000)

GVHD: TS. NGUYEN THI THU TRA

TV LE: X 1/200
Y: 17200
DEEN TICH BE TONG NHUA C12.5 0.6 m2
DIEN TICH B TONG NHUA €19 : ggml
DIEN TICH CAP PHOI DA DAM LOAET @ 20 m2
DlEN TICH CAP PHO1 DA DAMLOAEI: 3.6 m2
DIEN FICH DAP ;437 ml
DIEN TICH DAOQ : 0.60m2
Coc: N18
Km:0+393.47
~
0.8% 03 o 2 2%
T s . -
AU
[N U
]
MSS:20
CAO B0 THIET KE E g 8 5 = 8 2
KHOANG CACHLE T 735 r 15 33 T 33 | 23 T 2.03
~ Ty = I
CAODOTUNHIEN | & 488 =
KHOANG CACH MIA 19 ‘ i | 1 19
DIEN TICH BE TONG NHUA C12.5 0.6 m2
DIEN '17CH BE TONG NHUA_C19 : D3ml
DIEN TICH CAP PHOI BA DAMLOAEL : 20 m2
DIEN TICH CAP PHOI DA DAN LOAIT: 36 m2
DIEN TICH PAP 1 262 m2
DIEN TCH DAD 06 m2
Coe: He
Km:UMAﬂU
/..,//
o
158%  lssw 3 % % /
|
//
/
MS§$:20
CAQ BO THIET KE a 5 2 4 ] o
R i ] 7 v s
KHOANG CACH LE 598 T 25 T 35 T 33 r 25 'F 7
N = o 1w
CAODOTUNHIEN | & 2 AR
KHOANG CACH MIA 19 | 1 ‘ 1 i 19

SVTH:TRAN QUANG THAI

MSSV; 15H1090021

TRANG:12



TRAC NGANG KY THUAT (KMO+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE: X 1/200
Yo 1200
DIEN TICH BE TONG NHUA €125 06m2
PIEN TICH BE TONG NHUA_C19 . 08m2
DIEN TICH CAP PHOI DA DAM LOAIL - 2.0 m2
DIEN TICH CAP PHOT PA DAMLOATH: 3.6 m2
DIEN TICH BAP : 294 m2
DIEN TICH DAO ;037 m2
Coc: TIH
Km:0+403 47
L .
% » /
] '}
MS5:20
[ ca0 pO THIETRE o B 5 3 ] sy
1 7 0 i
KBOANG CACHLE T 637 r 25 r 33 r 35 r 25 'F%:['
R ~ = it o
CAOBQTUNHIEN | & a2 & b4
KHOANG CACH MIA 19 ] ; ‘ 1 l 19
DIEN TICH BE TONGNHUA €125 : 06m2
DIEN TICH BE TONG NHUA_C19 ;08 m2
DIEN TICH CAP PHQIDADAMLOALL - 2.0 m2
DIEN TICH CAF PHOL DA DAM LOASH: 36 2
DIEN TICH DAP 1 396 m2
PIEN TICH BAD L 000 m2
Coc: NI
Km:0+433.47
2% 2% 8 2% 2%
- % s ////.‘,_
I R
: | ]
MS5.19
CAQ BO THIETKE B8 o b o b e Z
s R . 1 L 1] T
: E KHOANG CACH LE ,i 9.11 T 25 1 35 T 33 T 25 r 289 1
% oo Oy =,
CAODOTUNHIEN | & ES &
KHOANG CACHMIA l 19 I 1 i 1 | 19

SYTH:TRAN QUANG THA! MSSV: 15H1090021 TRANG:13



TRAC NGANG K¥ THUAT (KMO+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TY LE: % /200

Y. 1/200
DIEN TICH 65 TONG NHUA €125 @ 06 m2
DIEN TICH BE TONG NHUA C19 ;08 m2
DIEN TiCH CAP PHOT DA DAMLOAIL : 20 m2
DIEN TICH CAP PHO! DA DAMLOAIN: 3.6 m2
DIEN TICH DAP 664 m2
DIEN TICH DAO : 0400 m2
Coe: N20
K 0+423 47
2% 2% 2% 2%
rs
"._y //-‘r_.
___r_-—-———"""é—'_—_—
sl
MS8:18
CAO BO THIET KB 8 [ 2 3 3 E) ]
{ 1| |
KHOANG CACHLE 1 971 r 23 T 35 T 3.5 T 23 r 325 T
. -+ e % N o
CAOBOTUNHIEN | & s 8 & ’ g
KHOANG CACH MIA i 19 it ‘ 19 ]
/
DII;EN TICH B TONGNHUA €125 ¢ 06m2
DIEN TICH BE TONGRIILFA C19 ©o03m?
DIEN TICH CAP FIIOL DA DAMLOAT - 20 m2
DIEN TICH CAP PHOL DA DAM LOATIT: 3.6 m2
DIEN TICH DAPR ;355 m2
MEN TICH DAO 1 000 m2
Coc: P§
Km,(-+28.02
2% W 2% 2%
i s g L 5
—
| /
IS S
ﬂ%
MSS:19 B
CAO DO THIET KE & e 2 b4 E] I 3z
1 It f 0 7 [ "
KHOANG CACH LE T 343 T 25 r 33 r 35 [ 2.4 T].ZT

)

CAO RO TUNHIEN | R

202

EHOANG CACH MEIA 19

SYTH:TRAN QUANG THAI

MSSV: 15H1090021

TRANG:14



TRAC NGANG KY THUAT (KMO+000 - KM1+000)

GVHD: TS

 NGUYEN THI THU TRA

TY LE: X 1/200
Y. 1/200
DIEN TECH BE TONG NHUA C12.5 0.6 m2
DIEN TICH B TONG NHUA C19 D08
DIEN T|CH CAP PHOI DA DAMLOALL - 2.0 m2
DIEN TICH CAP PHO1 DA DAMLOAEIL: 3.6 m2
DIEN TICH BAP ;573 m2
DIEN TICH DAO 1 000 m2
Coc: N21
Km:0+432.58
A
2% M M 2%
5
[
=
MSS:18
CAO PO THIETKE < ] &5 n g ES 3
f i 1 i
KHOANG CACHLE 573 r 25 T 35 ] 13 r 25 r 3463 T
g w ga 2
CAOPOTUNHIEN | & i S
KHOANG CACH MIA 9 %9{ i | 19
DIEN TIiCH BE TONG NHYA CL25 0.6 m2
DIEN TICH BY, TONG NHUA, C19 ;03 m2
DIEN TiCHE CAP PHOT DA DAMLOAIL = 20 m2
DIEN TICH CAP PHOI DA DAMLOALIE: 3.6 m2
DIEN TICH BAP 1 86.2 ml
DIEN TICH BAO ;000 m2
Coe: N22
Km:0+442.58
MS§:18
[ caopoTHIETKE 5 " 2 2 g
1 d - T
KHOANG CACHLE 1 ir7s \ 23 T 3.5 r 35 T 23 T 412 T
. = o 0 v
CAO DO TUNHIEN | SRR &
KHOANG CACH MIA ‘ 19 ‘y% i l 19

SVTH:TRAN QUANG THA!

MSSV: 15H1090021

TRANG:15



TRAC NGANG KY THUAT (KM0+000 - KM14+000)

GVHD: TS. NGUYEN THI THU TRA

TY LE: X /200
¥: 17200
DIEN TICH BE TONGNHUA €125 @ 06 m2
l)lléN TICH BE TONG NHUA C19 ; 08m2
DIEN TICH CAP PHOI DA DAMLOAIL - 2.0 m2
DIEN TiCH CAP PHOTDA DAMLOAIT: 3.6 m2
DIEN TiCH DAP 473 m2
DIEN TICH DAO : 0.80m2
Coc: TCY
Km0+d52 38
LA
-
=
e B oy %
Z_ .
~
/
,——I/
e
/
MS§:19 :
CAQ PO THIET KE 3 =4 = ) E EAE ]
KHOANG CACH LE T 232 T 25 r 35 T 33 T 25 TmT
. ~ ] r
CAODO TUNHIEN | & &8 8 =
\EIIOANG CACHMIA 19 I 1] 1 l 19 \
DIEN TICH BE TONG NHUA Cl25 ¢ Dém2
DIEN TiCH BE TONG NHUA €19 D08 m2
DIEN TICH CAP PHOI DA DAMLOAIL : 20 m2
DIEN Tl CAP PHOI DA DAMTOALE: 36 m2
DEEN TIC): DAP . 9R6 m2
DIEN TIGH DAO L 000 m2
Geomli Coe: N23
Ko Q446258
0.8% 0.8% 2% 2%
MS§:17
CAO DO THEEY KE 2 z = 4 5 2 X
i3 1| 1
KHOANG CACHLE 12,19 r 15 r 33 T 35 T 2.5 T 185 1
. ™~ wyoroed ™~
CAODOTUNHIEN [ & 588 k4
KHOANG CACI MIA 19 | i ‘ 1 | 19

SVTH:TRAN QUANG THAI

MSSV: 15H1090021

TRANG:16



TRAC NGANG KY THUAT (KM0+000 - KM14000) GVHD: TS. NGUYEN THI THU TRA

TY LE: % 1/200

Yo 1/200
DIEN TiCH BE TONG NHUA €125 06 m2
DIEN TICH BE TONG NHUA €19 © 08m2
DIEN TICH CAP PHOLDA DAMLOALL : 20 m2
DIEN TICH CAP PEOE DA DAMEOADN: 3.6 w2
DEEN FICH PAP : b4 ml
DIEN TICH PAO 000 m2
Cofi N24
0.4% o.%nﬂfﬁﬁlsgf@ 2%
e iy
,,,——T"'_l*—rt—r—
MSS:16
[ caonoTHIETKE g = B 5 S % g
- §
KHOANG CACH LE T 933 | 25 T 3.5 T 33 T 23 | 5212 T
“ e -
CAOPOTUNHIEN | & 8 & 8 &
KHOANG CACH MIA ‘ 19 | 1 | 1 l 1%
DIEN TjcH BE TONGNHUA €125 - 06m2
DEEN TICH BE TONG NHUA C19 ©oDEm2
DIEN YICH CAP PHOI DA DAM L.OALL : 2.0 m2
DIEN TICH CAP PHOE DA DAMLOALLL: 3.6 m2
DIEN 11CH BAP D 430 m2
DIEN TICH BAG 0,00 m2
Coc: N25
L.6% 1.6kmuA82.58% 2%
‘ —
— ]
|
MSES: 16
CAD DO THIETKE 9 2 b4 2 2 = 5 1
13 1
KHOANG CACHLE 971 I 23 T 35 35 T 25 T 558 '1
R * w oG o
CAODBOTUNIIEN | R 48 a
KHOANG CACH MIA | 19 t 1 | i | 19

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:17



‘|;R!i{3 NGANG K¥ THUAT (KM0+000 - KM1+000)

GVHD: TS, NGUYEN THI THU TRA

¥ LE: X 17200

¥: 17200
DIEN TICH BE TONG NHUA CL25 06 m2
DIEN TICH BE TONG NHUA C19 ; 08m2
DIEN TICH CAP PHOT DA DAMLOATIL - 20 m2
DIEN TICH CAP PHOL DA DAMLOALIL: 3.6 m2
DIEN TICH DAP 1190 m2
DIEN TICH DAC 1 000 m2
Coe: N26
2% 2%m; 9}5% 2%
5
N
/
10%
o 107
LS
MS5;16
CAODOTHIETKE | & @ 8 g = [3 = F3 =
1 H b 1
KHOANG CACHLE T 1T 1‘1 2 T 25 T 35 T 35 T 25 T 582
] = b bl
CAOPOTUNHIEN | & 484 b
FHOANG CACH MIA 19 l t l 1 ] 19 ‘
DIEN TICH BE TONG NHUA C12.5 0.6 m2
PIEN TICH BE TONG NHUA €19 ;08 m2
DIEN TECH CAP PHOL BA DAMLOAII : 20 m2
DN TICH CAP PHOL DA DAMLOATLL: 36 m2
DIEN TICH BAP ;523 m2
DIEN TICHDAD 10,00 m2
Coc: H3
Em:0+500
2% %
| T

MSS:18
CAD PO THIETKE i @ 3 5 B3
s _ N & ki b E f
= KHOANG CACHLE .51 23 T 35 3.3 25 G L8l
) ‘ . o v oa
=1 CAOROTUNHIEN | & 5 R
KHOANG CACH MIA 19 i 1j1 19

SYTH-TRAN QUANG THAI

MSSV: 15H1090021

TRANG:18



TRAC NGANG KY THUAT (KM0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA
o

TV 1E: X% 1/200
¥: 1/200
DIEN TICH BE TONG NHUA 25 @ 06 5 R
DIEN TICH BE TONG NHUA, €18 ;0B m2
DIEN TICH CAP PHOI DADAMLOALE : 2.0 m2
DIEN TICH CAP PHOE DA DAM LOALIL: 3.6 w2
DIEN TICH DAP ;534 ml
DIEN TICHT DAT ; 0.00 m2
Coc: NCI B
Gewar o e
.
% N 2%
/
MSE:18
CAQ DO THIETKE
KHOANG CACHLE
CAO PO TY NHIEN

KHOANG CACH MIA

DIEN TICH BE TONG NHUA Cl125 ¢ 0.6 m2
DIEN TICH BE TONG NHUA, €18 ;08 m2
DIEN TICH CAP PHOL DA DAM LOALE : 20 m2
DIEN TICH CAP PHOT DA DAMLOAEIL: 3.6 m?
DIEN TICH AP 11181 m2
DIEN TICH BAO o000 m2

f)
2% Coy N27 2% 2%

o
[

MS5:13
CAQ DO THIET XE

KHOANG CACHLE

CAO DO T NHIEN

KHOANG CACHMIA l
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TRAC NGANG KY THUAT (KM0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE X 1/200
Y. 1/200
DIEN TiCH B TONG NHUA Ct25  : #6ml
DIEN TICH BE TONG NHUA C19 D oDEm2
DIEN TICH CAP PHOI PA DAMLOALL : 20 m2
DIEN TICH CAP PHO1 DA DAMLOALRL: 3.6 02
DIEN TiCH BAP :125.8 2
DE:N TICH DAQ 0,60 m2 2
e = {1 £ e i
MSS:14
CAO BO THIET KE g 2 = =1 = 4 2
R 4 1
KHOANG CACH LE 1 k.39 T 15 T 35 T 35 T 2.3 T 6.85 1
I - 8™ !
CAO PO TUNHIEN | A 23 A &
KHOANG CACH MIA I 19 | 1 | 1 | 19
DIEN TICH BE TONGNHUA €125 @ 0.6 w2
DIEN TICH BE TONG NHUA_C19 : 0Em
DIEN TICH CAP PHOF DA DAMLOATI - 20 m2
DIEN TICH CAP PHO1 BA DAMEOADI: | 3.6 m2
DIEN TICH DAP 11276 m2
DIEN 'TICH BPAQ © 000 m2 +
% B 20 2%
= 5 2] X
LS
7.
N
N
__———‘——('_——A_)
]
: | ———1 T
MSS:H
CAQ BO THIET KE o 2 2 & = o 2
R j i + 4 1 i
KHOANG CACHLE T s 1 25 T 33 1 33 1 23 1 6.93
i . a3 w @ @
CAOBOTYNBIEN | a & 4
i
: KHOANG CACH MIA { 19 l L k 1 ] 19 l J
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TRAC NGANG KY THUAT (KM0+000 - KM1+000)

GVHD

- TS. NGUYEN THI THU TRA

TV LE: X 1/200

Y. 17200
DEEN TICH BE TONG NHUA C12.5 0.6 02
DIfN TICH BE TONG NHUA_CI19 0.8 m2
DIENTICH CAP PHOI DA DAMLOAII - 2.0 m2
DIEN TICH CAD PHO1DA DAMLOATNE: 26 m2
DIEN TICH DAP 11294 m2
DIEN TICH BPAO : 0.00 m2 o
4 B cognap 2%
= e
[ D
_r—_—-r——.—_—,'_—“ ‘—‘
MSS:14
CAQ DO THIETKE 3 o g 2 =} A ]
t} 1 ‘]
KHOANG CACHLE 1 L6 T 25 1 35 T 35 1 23 T 701
b o b el
CAOBOTUNHIEN | & S HA 8
EHOANG CACHEMIA ' 19 \ 1 ‘ 1 | 12
DIEN TICH BE TONG NHUA C12.5 0.6 2
DIEN TICH BE TONG NHUA_C19 : 08m2
DIEN TICH CAP PHOI DA DAMLOAIT : 20 mZ
DIEN TiCH CAP PHOI DA DAMLOAI N 3.6 m2
DIEN TICH DAP 66.1 m2
DIEN TICH BAD ;.00 m2
Coc: Hb
Km:0+600
A
s
/
/‘!/
-
]
MSS:16
- —
CAO DO THIETKE 3 & 3 % 3z 4 =
. . i i ] h 1
KHOANG CACHLE 1 978 1 25 1 35 T 35 1 15 25 \
| . 28 g =
CAO BO T NHIEN k4] 8
KHOANG CACH MIA l &1 | t l 1 \ 19
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TRAC NGANG K¥ THUAT (KMO+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

Y LE: X 17200
¥: 17260
DIEN TICH BE FONG NHUA €123 @ 06m2
PIEN TICH BE TONG NHUA €19 Dogam
DIEN FICH CAP PHOE DA DAM L OAEL © 20m2
DEEN TICH CAP PHOI DA DAMLOAIIL: 3.6 m2
DIEN TICH DAP 11251 m2 -
DIEN TiCH DAO T 060 m2 % m S M 2%
AL
Knu0#502.58
A
_-—1—-‘—""_)—7
J——
MSS$:13
CAO BO THIETKE 2 B4 3 g 3 By 4
1 u ul l i
KHOANG CACH LE T 1133 T 25 1 35 1 33 1 25 1 683 '[
v = w8 w
CAOPOTUNHIEN [ & ga8 a
KHOANG CACH MIA | 15 i | 1 | 19 ]
i
;
%
i DIEN TICH BE TONG NIUA €125 06m2
DIEN TICH BE TONG NHUA, C19 Tohgm2
: DEEN TICH CAP PHOI DA DAM LOAIl & 20m2
DIEN TICH CAP PHOT DA DAMLOALIL: 3.6 m2
DIEN TICH BAP 11301 m2
DIEN TICH PAO : 0.00 m2 ” m B om %
/.-,_s
MSS:13
] CAG DO THIET KE e 2 = = s 3 x
B
] . N 1 1 1 1 i i
KIMOANG CACHLE 1 L 25 35 1 35 1 25 1 854
] i - m ot it
CAOBOTUNHIEN § & SR8 4
KHOANG CACH MIA I 19 l i 1 1 t 19
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TRAC NGANG KY THUAT (KMO+000 - KM1+000)

GVHD: TS, NGUYEN THI THU TRA

TY LE; X 17200
Y: 1/200
DIEN TICH BE TONG NHUA €125 @ 06m2
DLEN TICH BE TONG NHUA Cl9 © 08 m2
DIEN TICH CAP PHOL DA DAMLOALL : 20 m2
DIEN TCH CAP PHOT DA DAMT.OALR: 36 m2
DIEN TICH DAP 1138 m2
DIEN TICH BAO ;0,00 m2 ~
MS5:13
CAO B THIET KE A 2 o 5 2 2 3
d 1 U
KHOANG CACHLE 1 "10.68 T 23 3.3 T 35 | 25 { 6.33 T
-t o =
CAO DO TUNHIEN | & g 88 4
KIOANG CACHMIA l 19 1|1 I 1%
DIEN TICH BE TONGNHUA €125 - 06 m2
DIEN TICH BE TONGNHUA C19 - 08 m2
DIEN TICH CAP FHOI BADAMLOALL = 20 m2
DIEN TICH CAP PHOI DA DAMLOALI: 3.6 m2
DIEN tECH DAP 11083 m2
DIEN TICH PAO ;000 m2
Cop, N34
204 olym:QZ662.580; 204
Los
I
MSS:14
CAQ BO THIET KE = =z b1 Iy ] e 2
. 1 i 1 4 1 il
KHOANG CACH LE ‘ 24 T 23 T 15 35 T 25 1 132
Bl w oo @
CAODOTYUNHEN | & 488 i
KHOANG CACH MIA ‘ 1% 1 i l 1 l i¢




TRAC NGANG KY THUAT (KMO0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TY LE: X 1/200
Y. /200
DIEN TICH BE TONG NBUA €125 - 06m2
DIEN TICH BE TONG NHUA_CI9 D08 w2
DIEN TICH CAP PHOI DA DAMLOALI ;2.0 m2
DIEN TICH CAP PHOI DA DAMLOAIT: 36 m2
DIEN TICH PAP 1 994 m2
DIEN TICH PAD 000 m2
Cog; N33
% g)gm:lﬁﬁsljii/g 2%
&rs
T
T_H,_,_;r—ﬁ-"ﬂ
MSS:14
CAG PO THIET KE = = Q 2 9 5 o
1
KHOANG CACH LE T 03 T 25 T 35 T 3.3 T 25 T 7
. = o o ~
CAOPOTYNHIEN [ & a8 b
KHOANG CACH MIA | 1% I 1 | 1 l 19
DIGN TICH BE TONG NHUA €125 @ 06m2
DEEN TICH BE TONG NHLA_C19 108 m2
DIEN TICH CAP PHOE DA DAMLOALT : 2.0 m2
DIEN TICH CAP PROT DA DAMTLOATH: 3.6 m2
DIEN TICH BAP 1 5835 m2
RIEN TICH PAO : 0.00 m2
Coc: H7
Em.0+700
L
e
MSES:15
CAD DG THIEF KE d 1 & I =1 1 %
. 4 t ] ] ] 1
KHOANG CACHLE " 74 ?l 2.5 T 35 T 35 1 25 T 445 ’l
. A = o e
CAO DO TUNHIEN [ o & a B
KHOANG CACH MIA l 321 * 16.19 ‘ 1949 ﬁ
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TRAC NGANG KY THUAT (KM0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

Ve
TY LE: X0 17200
Y. 14200
DIEN TICH BE TONG NHUA C12.3 6.6 m2
DIEN TICH BE TONG NHUA €19 D08 m2
DIEN TICH CAP PHOI DA DAMLOAE] : 2.6 m2
DIEN TICH CAP PHOI DA DAMLOALIE: 36 m2
DIEN TICH RAP ;832 m2
DIEN TICH BAG 1 0.00 m2
Coc: N36
}:m:ogmz,ﬁs
[ S
[—
MSS:14
CAQ DQ THIETKE b 3 = g = = &
f 2 1 1 1 ]
KHOANG CACHLE T 87 T 25 35 1 33 T 23 T 4.86 T
@ =~ oW 3
CAODOTUNHIEN | = qaaa O
KHOANG CACH MIA 19 l 1 1 19
DIEN TICH BE TONGNHUA Cl2.5 0.6 m2
DIEN TiCH BE TONG NHUA €19 : 08m2
DIEN TICH CAP PHOI PADAMLOAII © 20 m2
DIEN TICH CAP PHOI DA DAMLOAIIL: 3.6 m2
DN TICH DAP ;783 ml
DIEN TICH DAO :0.00 m2
Coc: N37
Km0+722.58
Ltg
)
_——-‘'—-’_"r-____’--__"'4
MSS:14
CAQ DO THIRT KE I A 3 3 F 2 &
Y R t 3 [ 1
KHOANG CACH LE ] 792 'l 23 " 33 T 35 T 25 " 583
o - A &
CAODOTYNHEN | 7 g h
KHOANG CACH MIA 19 1 I 1 I 19 L

SVTH:-TRAN QUANG THAI

MSSV: 15H1080021

TRANG:25




TRAG NGANG KY THUAT (KNMO+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

T LE X 17200
Y: 17260
DIGN TICHBE TONGNHUA €125 C6ml
DEEN TICH BE TONG NHUA_C19 . 08m2
DIEN TICH CAP PHOI DA DAMLOASL : 20 m2
DIEN TICH CAP PHOL DA DAMLOATIL: 36 m2
DIEN TICH BAP ;722 m2
DIEN TICH DAO 1000 m2
Coe: N33
Knr0+742 58
'S
oy
MSS:14
CAO PO THIET KE g 8 ] I e g 3
. . U
KHOANG CACHLE 1 749 T 23 | 35 T 33 | 25 T 547
d & A a
CAC PO T NHIEN a
KHOANG CACH MIA 19 i 1 | 1 I 12
DIIé-'N TiCH BE TONG NHUZA €125 @ 06 m2
DIEN TICH BE TONG NHUA C19 T 08 m2
DIEN TICH CAP PHGU DA DAMLOAILTL © 2.0 m2
DIEN TICH CAP PHOI DA DAMLOAIIL: 3.6 2
DIEN TICH PAP © 639 m2
DIEN TICH BAO ;060 m2
Coc: N39
Km:0+762.58
-
S
ﬁ
_/
_,_A_-/
P
MSS:14
CAD PO THIET KE b s b4 A 2 = o
. 1 1 g 1 1
KHOANG CACHEE T 742 1 25 1 35 3.3 1 z.sHT 256 |
. o o mgohth o
CAQPGTYNHIEN | = O 48N =
o
KHOANG CACH MEA 19 I 1 |; 19
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TRAC NGANG KY THUAT (KMG+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE X 17200
Y: 1/200
EN TiCHBETONGNHUA €125 @ 06 ml
N TICH BE TONG NHUA C19 : 08 m2
DIEN TICH CAP PHOI DA DAMLOAET : 20 m2
mr,m;(:}{ CAP PHOI DA DAM LOATHE: 3.6 m2
DIEN ‘HCH DAP 63 m2
DIEN TICH PAO : 0.00 m2
LCoc: NAO
Km:H782.58
2% e ) 2%
s
s /_#
[ I Sy
]
MSS:14
CAO DO THIETKE I 5 a & & = F
1 {3 i i)
KHOANG CACHLE T 735 I 25 1 33 1 3.3 1 25 T 3.87
2 o b 2
CAOBOTURHIN | = R aH g
KHOANG CACH MiA 19 l 1 | 1 | 19
DIEN TICH BE TONG NHUA €125 - 0.6 ml
DIEN TICH BE TONG NHUA (19 : e8m2
DIEN T|CH CAP PHOI PADAMLOAIT : 20 m2
DIEN TICH CAP PHOLDA DAM LOALIL: 3.6 m2
DIEN TICH AP 352 m2
DIEN TICH PAO : 0.00 m2
Loc: HB
Km:0+800
|
-

1

W 1‘:/3 : 2% 244 . /

MSS:15
CAD DO THIEF KE 2 5 b 5 ] 26
N 1 1 o 0 ]
o KHOAMNG CACHLE | 676 T 25 ! 35 'l 35 l 25 .51
CAQ B TU NHIEN A a
KHOANG CACH MIA 19 ‘ 1 | 1 | 19 L
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TRAC NGANG KY THUAT (KM0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TY LE: X 1/200
¥: 17200
DIEN TICH BE TONG NHUA €125 0.6 m2
EN ‘1icH BE TON(:NIEUA C19 D08 m2
(EN TICH CAP PHOI DADAMLOAIL - 2.0 w2
Dn:N TICH CAP PHOL DA DAMLOATIT: 3.6 =2
DIEN TICH BAP T 636 m2
DIEN TICH DAD T 00 m2
Coe: N1
Km3802.58
. i
.
s /_;
SN
[
MS$S5:13
CAO DO THIETKE g b 5 3 5 & ES
N R . 1 b ] 2
KHOANG CACHLE T 728 T 23 T 35 1 35 T 25 T 3381 T
. s ot -
CAODQTUNHIEN | & 0 Y
KHOANG CACH MIA 19 I H I ] 19
DIEN TICH BE TONG NHUA C125 0.6 m2
DIEN TICH BE TONG NHUA_C19 ;B3 m?
DIEN TICH CAP PHOI DA DAMLOAI] : 20 m2
DIEN TICH CAP PHOI DA DAMLOAIIL: 3.6 m2
PIEN TICH DAP 68,1 m2
DIEN TECH PAC 008 m2
Coe: N42
Km:0+822.38
2% ’>:‘?A 2% %
Los
|
MSS:13
CAO BO THLET KT & 2 2 @ © & P
. 1 g ] 1 g
KHOANG CACH LE 1 72 T 23 3.5 ER] T 25 T 522
] 2! — e o
CAODQTUNIIEN | & P 2
KHOANG CACH MIA 19 l 1 | 19
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TRAC NGANG KY THUAT (KM0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE: X 14200
Y. 1/200
DIEN TICH B TONGNHUA €125 © 06 m2
DIEN TECH BE TONG NHUA Ci% :oa3m2
DIEN TICH CAP PHOI DA DAM LOAIL : 20 m2
DIEN TICH CAP FHOI DA DAMLOAIH: 36 m2
DIEN TICH AP ;642 m2
DIEN TiCH BAO : 6.00 m2
Coc: N43
Km0+842 58
DA
1% L 2%
s
) /ﬂ_ﬁ
[
[ B
MSS:13
CAO PO TRIETKE 5 2 ¥ @ - % 2
i " ] H
KHOANG CACH LE ‘] 732 T 25 a5 T 35 25 T 3.83 T
. ] o o o o
CAODOTUNHIEN | & q 8 2
KHOANG CACH MIA 19 1 1{1 | 19
DIEN TICH BE TONGNHUA CI125 ;. D6 m2
DIEN TCH BE TONG NHUA Ci9 : 08m2
DIEN TICH CAP PHOI DA DAM LOAIL © 20 m2
DIEN TICH CAP PHOL DA DAMLOAIIL: 3.6 m2
DIEN TICH DAP © 635 m2
DIEN TICHE PAO : 0.00 m2
Coc: N44
KnuD+£62.58
% W o 2% 2%
7
e .
S
e
P
I
Mﬁ_ﬁ_ﬁ__ﬁ_,ﬁ_ﬂ_»-
3
MSS:13
CAQ DO THIET K& = & 5 I by a IS
. . d 0 1 d 1 i
KHOANG CACH LE T 7.27 T 23 T 33 T 35 T 25 T 381 T
. = o o ®
CAOBOTUNHEN § & HHEA S
=
| KHOANG CACH MIA 19 ‘ 1 l 1 19
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TRAC NGANG KY THUAT (KMO0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TY LtE: X 17200

¥: 1/200
DIEN TICH BE TONG NHUA C12.5 06 m2
DIEN TICH BE TONG NHUA C19 : 08m2
DIEN TiCH CAP PHOI DA DAMLOALL : 20 m2
DIEN TICH CAP PHOI DA DAM LOAI W 36m2
DIEN TICH DAP L 61d w2
DIEN TICH PAC T 0.00 m2
Coo: N45
Km{(+882 38
A
% 0 2% 2%
== = s
Loy
I I
—
M35:13
CAO PO THIETKE 3 g :d 2 bl = 9
. . . ul d i 4
KHOANG CACHLE 1 711 T 25 T 35 T 35 T 25 T 369 T
« @ oy m @
CAOPOTUNHIEN [ & oo 3
KHOANG CACH MEA 19 | i ! 1 | 19
DIEN TiCH BE TONG NHUA C12.35 6.6 m2
DIEN TICH BE TONG NHUA_C19 ©ongm
DIGN TICH CAP PHOI PADAMLOAIL :  2.0m2
DIEN TICH CAP PHOI DA DAM LOAIT: 3.6 m2
DIEM TiCH DAP ; 312m2
DIEN TICH BAD 1 000 m2
Coe: C1
K 0+889.19
% 2 m
il ot —tc
£
R .
-
[
1
MSS§:13
CAQ PO THIEF KE = # 3 g = A E
. & 9 i ] i
KHOANG CACHLE 1 6.53 T 25 T 33 T 5 T 23 T 3.64 T
. . b4 — ©
CAOBOTUNHIEN | I & 3

KIIOANG CACH MIA 20
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TRAG NGANG KY THUAT (KMO0+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA

TY LE: X: 1/200
Y. 1/200
DIEN TICH BE TONG NHUA €125 : 06m2
DIEN TICH BE TONG NHUA CI19 : 08 m2
DIEN TICH CAP PHOI DA DAM LOAIT : 2.0 m2
DIEN TICH CAP PHOI DA DAM LOAITL: 3.6 m2
DIEN TiCH BAP 528 m2
DIEN TICH BAQ 2000 m2
Coc: HO
Km:0+900
2% 2% o 2% 2%
s
7
] r
I
"
[ —
o emee
MSS:13
CAO DO THIETKE " 3 2 B 2 3 =
. i { 1 9 ] a
KHOANG CACHLE T 617 T 25 T 35 35 T 23 T 344 ]
L 2 =+ - = 2
CAODO TUNHIEN | — 18] & & 0
KHOANG CACH MIA 868 11.32 l 17.77 ' 223 ‘
DIEN TICH BE TONGNHUA CI25  : 06m2
DIEN TiCH BE TONG NHUA C19 ;08 m2
D] TIiCH CAP PHOI DA DAMLOAII © 2.0 m2
N TiCH CAP PHOI DA DAMLOALIl: 3.6 m2
D!E.N TICH DAP 1 559 m2
DIEN TiCH PAO : 0,00 m2
Coc: Nd6
Km:0+4902.58
2% 2% 2% 2%
.
o
| E——
MSS:13
CAO DO THIET KE 8 S o a a S a
. i f i 1 g 1
KHOANG CACH LE T 6.29 T 25 T 35 T 35 T 25 T 445
3 ) * o w
CAOPOTUNHIEN | = 984 &
KHOANG CACH MIA 19 l 1 | 1 | 19

SVTH:TRAN QUANG THAI MSSV: 15H1090021 TRANG:31



TRAC NGANG KY THUAT (KM0+000 - KM1+000)

GVHD: TS. NGUYEN THI THU TRA

TY LE: X: 1/200

Y: 1/200
DIEN TiCH BE TONG NHUA Cl125 0.6 m2
DIEN TiCH BE TONG NHUA_C19 : 08m2
DIEN TICH CAP PHOI DA DAM LOATI : 2.0 m2
DIEN TICH CAP PHOI DA DAM LOALIL: 36 m2
DIEN TiCH BAP : 403 m2
DIEN TiCH PAO © 0,00 m2
Coc: N47
Km:04922.58
MSS:14
CAO DO THIETKE = = 2 E] &
j i g 1 1 1
KHOANG CACHLE 1 536 T 25 T 35 35 T 25
. = o omow “
CAOPQTUNHIEN | & S a3 &
KHOANG CACH MIA 19 I 1 ‘ 1 [ 19
DIEN TICH BE TONGNHUA €125 : 06m2
DIEN TICH BE TONG NHUA_C19 : 08 m2
DIEN TICH CAP PHOI DA DAM LOAIL : 20 m2
DIEN TiCH CAP PHOI DA DAM LOAIII: 36 m2
DIEN TiCH BAP 297 m2
DIEN TiCH BAO 2 0.00 m2
Coc: N48
Km:0+942 58
A
2% 2% —
— — & ___J/—f
.J"_____r____j
r_!_!,_fh

MSS:16
CAO DO THIETKE a 3 = 8 9
¥ i 1 1 0 1 i
KHOANG CACH LE T 588 1 25 1 35 35 T 23 11 2

CAOPQTUNHIEN | &

276

KHOANG CACH MIA
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TRAC NGANG KY THUAT (KM0-+000 - KM1+000) GVHD: TS. NGUYEN THI THU TRA
W LE X 1/200
Y: /200
DIEN TICIEBE TONG NIIUA €125 © 06 m2
DIEN TECH Bf; TONG NIWUA_C19 : 08m2
DIEN TICH CAP PHOI DADAMLOAIL © 20 m2
DIEN TiCH CAP PHOI DA DAM LOAI U 36m2
DIEN TICH BAP 91 m2
DIEN TiCH PAO Co16m2
Coe: N49
Em0+262 58
A
) /#_
2% 2% 4 2% 1%
2% Exd 278 7
O I
/
MS$:17
CAC DO THIET KE g 2 ey b3 3 g8y I
1 i u 1
KHOANG CACHLE 7 3.25 1 25 T 15 T 33 1 23 'F.ﬁuq
R - = o m
CAOROTUNHIEN | & 58K a
KHOANG CACH MIA 19 ! 1 | 1 l 9
DIEN TICH BE TONGNHUA €125 : 06 m2
DIEN TICH BE TONG NHUA_C19 : DEm2
DIEN TICH CAP PHOI DADAMLOALL : 20 m2
DIEN TICH ¢'AP PHOI BA DAM LOA] 11 36 m2
DIEN TiCI DA 40 m2
DIEN TiCH DAO Co4dm?
Coc: NP2
Km:0+966 38
2
/ff_m_,
m o d o _awE
ZH e f,_
MSS:18
CAO PO THIET KE T = & @ =]
T i 0 1 Y ;
KHOANG CACHLE Tl.a] 25 '] 33 1 kE} T 25 H% nT
. . & I o = &
CAOBYTUNHIEN | = W [ & @
KHOANG CACH MLA |1.11] 1157 H 18.74 |1.26
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TRAC NGANG KY THUAT (KM0+000 - KM1-+000) GVHD: TS. NGUYEN THI THU TRA

TV LE: X: 1/200
Y: 1/200
DIEN TICH BE TONGNHUA C125  : 06 m2
DIEN TICH BE TONG NHUA_C19 ; 08m2
DIEN TICH CAP PHOI DA DAM LOAIL - 20 m2
DIEN TiCH CAP PHOI DA DAM LOALII: 3.6 m2
DIEN TICH PAP ;015 m2
DIEN TICH bAO 1 157 m2
Coc: N52
Km:0+996.58
D
N 04% 4% 2% 2% S,
f‘(%” — =
MSS:19
CAO PO THIET KE 5550 i 3 SEd 3z
i 1 U
KHOANG CACH LE %T 25 35 T T 25 ?H 2.64 T
L ) Moo v
CAOPOTUNHIEN | & Faa -
KHOANG CACH MIA 19 , 11 19 r
DIEN TICH BE TONGNHUA €125 : 06 m2
DIEN TiCH BE TONG NHUA_ €19 : 08 m2
DIEN TICH CAP PHOI DA DAMLOAIT : 2.0 m2
DIEN TICH CAP PHOI DA DAMLOAIIl: 3.6 m2
DIEN TiCH DAP 1 0.00 m2
DIEN TICH DAO 1 208 m2
Coc: H10
Ko 14000
S
0.01% 0% - 2% % P,
ﬁ( ——
MSS:20 J
CAO PO THIET K F2y g g 1 nee ] ]
R e 4 o 1 1 N
KHOANG CACH LE Tﬁ;l' 25 T 33 35 T 25 'IKH 321 r
] L2 L) = =
CAO DO TY NHIEN s & a = i
KHOANG CACH MIA 1332 | 668 I 288 | 17.12
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