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LOI CAM ON

Hién nay, dit nudc ta dang trong giai doan phat trién, thuc hién cong cudc
cong nghiép héa, hién dai hoa, cling v6i su phat trién ctia nén kinh t€ thi trudng,
viéc giao luu budn bdn, trao d6i hang hoa 12 mot yéu cdu, nhu ciu clia ngudi dan,
céc co quan xi nghiép, cdc t6 chifc kinh t€ va toan xa hoi.

Dé dap ting nhu ciu luu thong, trao doi hang héa ngay cang tang nhu hién
nay, xay dung co s ha tang, dac biét 1a hé thong giao thong co s& 1a van dé rat
quan trong dat ra cho nghanh cau duong néi chung, nghanh duong bo néi riéng.
Viéc xay dung céc tuyén dudng gép phin dang ké 1am thay déi bo mat dat nudc,
tao di€u kién thuan 1gi cho nghanh kinh t€ quoc dan, an ninh quoc phong va su
di lai giao luu ctia nhan dan.

La mot sinh vién khoa Xay dung cau duong cua truong Pai Hoc Dan lap
Hai Phong, sau 4 nam hoc tap va rén luyén dudi su chi bao tan tinh cta cac thay
gido trong bo mon Xay dung truong DH Dan 1ap HP va cic thay gido trong bo
mon Pudng 6 t6 va dudng do thi em dd hoc hoi rat nhiéu diéu bé ich. Theo
nhiém vu thiét k€ tot nghiép ctia bd mon, dé tai tot nghiép cta em la: Thiét k&
tuyén dudng qua 2 diém K5-J3 thuodc dia phan tinh Cao Bing
Noi dung do an gom 3 phan:

Phan 1: Lap du an kha thi xay dung tuyén duongK5-J3.

Phan 2: Thiét k&€ ky thuat.

Phan 3: T6 chdc thi cong.
Trong qua trinh lam d6 dn do han ché vé thoi gian va di¢u kién thuc té€ nén em
kho tranh khoi sai sét, kinh mong cac thay gitp d6 em hoan thanh t6t nhiém vu
thiét ké tot nghiép.

Em xin tran thanh cam on cdc thay trong bo mon da gidp dé em trong qua
trinh hoc tap va lam do 4n t6t nghiép.

Hai Phong, thang10 nam 2009

Sinh vién

VU PHUGC
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PHAN I:
LAP DU AN KHA THI XAY DUNG TUYEN PUONG K5 _J3
CHUONG 1: GIOI THIEU CHUNG

1. Tén cong trinh
Du an dau tu xay dung tuyén duong tir K5 _ J3
2. Pia diém xay dung
Tuyén duodng tir K5 _ J3 duoc xay dung thudc tinh Cao Bang.
e Chu dau tu
Uy ban nhan dan tinh Cao Béing
e Nguon von dau tu
Lay tir ngan sach nha nudc, bén canh dé duoc su ho trg ciia ngudn von ODA.

¢ Gidi thiéu k&€ hoach dau tu

K¢é hoich ddu tu duoc trién khai nhu sau , nguén von tir ngan sach nha
nude dugc rut ra va dau tr mot nira so tién cho du 4n cta tuyén K5- J3.Thoi han
rét von mot 14n ,quy dinh thoi han duoc nha nude cap von khi bat dau dua du an
vao thuc hién. Trén co s& dau thau han ché€ dé tuyén chon nha thiau c6 du kha
nang v€ nang luc, may mdc, thiét bi, nhan luc va dap ung ky thuat yéu cau vé
chit Iuong va tién do thi cong.

e Tinh kha thi xay dung cong trinh

Nhu cau van tai trong nhitng nam tGi ctia ving 1a kha 16n .Hon nita vi tri va vai
trd ctia ving vé qudc phong , an ninh trong thé€ tran an ninh quoc gia la rat quan
trong . Trong d6 hé thong dudng bo chua twong xiing véi muc tiéu cta Tinh dé
ra.Han ché vé nang luc thong hanh , s& 1am giam di su phét trién kinh t€ ctia Tinh.

Yéu cau dat ra 1a phai tién hanh xay dung mot con duong mdéi c6 kha nang
dap ung dugc nhu cau luu thong hang hoa va luu luong xe cho nhitng nam tdi,
mit khéc tuyén dudng méi xay dung s& thic ddy nhu cau phét trién kinh t€ trong
ving. Dan cu cta céc viing xung quanh c6 diéu kién giao Iuu kinh t&€ van hoa , xa
hoi véi nhau.

Pay 1a mot trong nhitng nhu ciu cap thi€t , ma nhan dan trong Tinh nhan
thay phan 4nh nguyén vong chinh diang dé duoc giao luu kinh t€ vin ho4 trao doi
thong tin gép phan nang cao dan tri tao ngudn luc mdéi cho cong cudc xay dung
dat nudc.
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Qua nghién cttu phan tich thay phai c6 mot k& hoach hop 1y dé thuc hién
dugc du an trong nhitng nam téi . Mot trong nhiing yéu cau co ban déi véi du an
dau tu xay dung ha tang co s& 1a hiéu qua dau tu.Nhitng du 4n dau tu ¢6 hiéu qua
s€ mang lai loi ich kinh t€ xa hoi , quoc phong gép phan dua dat nudc tién 1én
chu nghia xa hoi.

e Tinh phdp ly dé dau tu xay dung

Cin ctt theo quyét dinh clia cap tinh vé viéc dau thau dé chon nha thau thuc
hién thi cong xay dung tuyén K5_ J3.

Can cit theo nhitng k& hoach vé ddu tu phat trién theo céc dinh hudng vé qui
hoach cua tinh.

Tinh phép 1y vé mit quyét dinh giao dat, dé tiép tuc ddu tu xay dung.

Nhitng gidy t0 , van ban c6 lién quan khac dé phuc vu t6t cho viéc thuc hién
du an.

e (C4c can ctr dau tu xay dung

Can ct yéu cau nhiém vu 1ap thiét k€ co s, 1ap du an ctia chu dau tu.

Can ct dé cuong khao sat thiét k€ do cong ty tu van thiét k€ giao thong
cong chinh tinh Bac Giang va dugc chi ddu tu uy ban nhan dan tinh Cao Béng
phé duyét.

Can cu tai lieu khao sat do cong ty tu van thié€t k& giao thong cong chinh
tinh Bac Giang thuc hién vao thiang 8 nam 2009.

e Gidi thiéu vé dac diém ctia khu vuc tuyén dudng cia du 4n

Cao Bing 1a tinh mién ndi, thuoc viing Dong Bac Viét Nam, ¢ dién tich
tu nhién 12 3.823 km? (theo so6 liéu thong ké nam 2001), chiém 1.2% dién tich tu
nhién cua Viét Nam.

Cao Bang nam 6 vi tri giao luu thuan loi gifta cdc tinh trong nudc thong
qua hé thong giao thong dudng bo, dudng sit, dudng song va dudng hang khong
va céc cang song va cang bién.Ngoai ra, Cao Biang cdch khong xa céc trung tam
cong nghiép , do thi I6n cua vung kinh t€ trong diém phia Bic va tam gidc kinh
t€ phat trién “ Ha Noi - Hai Phong — Quang Ninh” noi tap trung dong dan cu véi
toc do do thi hod nhanh , 1a thi trudng tiéu thu 16n vé€ nong san hang hod va cac
hang tiéu dung khéc.

Phét huy nhiing két qua da dat duoc , khic phuc kho khan trong xu thé
ctia nén kinh t€ hoi nhap va Cao Bang ti€p tuc chi dong , tich cuc thu hdt ¢6 hiéu
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qua ngudn von dau tu & nudc ngoai cho su phat trién kinh t€ dia phuong goép
phan day nhanh hon t6c¢ do tang trudng kinh t&€ va dich chuyén co ciu kinh t&€
theo huéng cong nghiép hod , hién dai hoa.

Dé danh gid su can thiét phai ddu tu xay dung tuyén dudng K5 — J3 cin xem
xét trén nhiéu khia canh dic biét 1a cho su phuc vu cho su phat trién kinh t€ xa
hoi nham cdc muc dich chinh nhu sau:

* Xay dung co sO ha ting vitng chic va déng bo, dé ddy manh phat trién
cong - nong nghiép, dich vu va cic tiém nang khéc cta ving.

* St dung ¢6 hiéu qua cdc nguodn tai nguyén thién nhién nhung phai dam
bao vé sinh moi trudng.

* Phat huy triét dé tiém nang, ngudn luc cua khu vuc, khai thdc cé hiéu qua
cdc nguon luc tir bén ngoai.

* Trong nhiing trudng hop can thi€t dé€ phuc vu cho cong tc chinh tri, an
ninh, qudc phong.

+ Theo s0 liéu diéu tra luu lugng xe thiét k€ nam thit 15 s€ 1a: 1387 xe/ng.d.
Vi thanh phan dong xe:

- Xe con : 30%.
- Xe tai nhe : 21%.
- Xe tai trung : 37 %.
- Xe tai nang 012 %.
- Hé s6 tang xe :5%.

Nhu vay luong van chuyén giita 2 diém K5 — J3 1a kh4 16n véi hién trang mang
lu6i giao thong trong viing da khong thé dap ting yéu cdu van chuyén. Chinh vi vay,
viéc xay dung tuyén duong K5-J3 1a hoan toan can thi€t. Gép phan vao viéc hoan
thién mang luGi giao thong trong khu vuc, gép phan vao viéc phat trién KT-XH hoi
¢ dia phuong va phat trién cdc khu cong nghiép ché bién, dich vu ...

Can cit cdc quy hoach téng thé mang lu6i dudng giao thong cla ving da
dugc duyét, can ct theo van ban gitta S6 Giao thong cong chinh Hai Phong va
don vi khao sat thiét k& dé tién hanh lap du 4n.

+/ Cac quy pham s dung:

- Tiéu chuan thiét k& dudng 6td6 TCVN 4054 - 05.

- Quy pham thiét k& 4o dudng mém (22TCN - 211 -06).

- Quy trinh khao sat (22TCN - 27 - 84).
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- Quy trinh khao sat thuy van (22TCN - 220 - 95) ctia bd Giao thong Van tai.

*/ Pac diém tu nhién cla khu vuc tuyén

- Dja hinh, dja mao .

Tuyén di qua dia hinh tinh Cao Béng 1a dia hinh thay déi rat da dang phan
dnh mot qud trinh lich sir dia chét l1au dai va phiic tap. D6i nidi & Cao Biang chi€ém
71% dién tich toan tinh nhung lai rai ra hon nira phan Béc tinh thanh téng dai
lién tuc theo huéng Tay Béc - Dong Nam.

-phia bac gidp :Trung Qudc

-phia dong giap Trung Qudc

-phia nam gidp véi: tinh Lang Son va tinh Bac Can

-phia tay gidp véi tinh Ha Giang

-, Dia chét thuy van.

Pia chat khu vuc kh4 6n dinh it bi phong ho4, khong cé hién tugng nut —
né —khong bi sut nd. Dat nén chi yéu la dat 4 cat, dia chat 1ong song va céc sudi
chinh néi chung 6n dinh .

- Trén dia ban tinh Cao Bang ¢6540 km song sudi , trong d6 ba song 16n 1a
song Bac Van, song Van va song Bang. Ngoai song sudi, tinh Cao Bang con ¢6
nhiéu ho , dam.

- Diéu kién khi hau.

Néam trong vanh dai nhiét d6i gié mua chau 4, va chiu anh hudng cia gioé
mua. Mua bao tip trung vao cic thing7,8,9 véi luu luong mua trung binh hang
nam 12 1.6527 mm. Nhiét do trung binh hang nam 1a 24,6°_ , nhiét do cao nhit 1a
35 °.. Thang lanh nhat 13 thdng 3 . Ngoai ra Tinh Cao Bang con chiu 4nh hudng
ctua gi6 Tay Nam kho néng , doi khi xay ra hién tugng 16c cuc bd va mua da , lii
quét vao mua he.

- Tinh hinh vét liéu va diéu kién thi céng.

Cé4c nguodn cung cép nguyén vat liéu dap ung du viéc xay dung, duong cu
ly van chuyén < 5km. Don vi thi cong ¢6 ddy di nang luc mdy mdc, thiét bi dé
dép ting nhu cau vé chat luong va tién do xay dung cong trinh. C6 kha nang tan
dung nguyén vét liéu dia phuong trong khu vuc tuyén di qua c6 moé cap phdi soi
cudi voi trit luong tuong doi 16n va theo s6 liéu khao sat so bo thi thay cac doi
dat gan do c6 thé dip nén dudng dugc. Pham vi tir cdc md dén pham vi cong
trinh tir 500m dén 1000m.
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*/ Gi6i thiéu vé dac diém moi trudng va xtr Iy moi trudng

Day 1a khu vuc rat it bi 6 nhiém va it bi anh hudng xau cua con ngudi,
trong ving tuyén c6 kha nang di qua cé 1 phan la dat trong trot. Do d6 khi xay
dung tuyén dudng phai chd y khong pha v& canh quan thién nhién, chi€ém nhiéu
dién tich dat canh tac ctia nguoi dan va pha hoai cong trinh xung quanh.

Bén canh d6 , tinh ciing dé cap dén trudng hop , sau khi da xay dung xong
tuyén dudng, s& cd cic khu cong nghiép trén dia ban tinh Cao Béing s& duoc
thanh 1ap va di vao hoat dong , d6 gép phan lam tang gia tri cong nghiép mang
lai hiéu qua kinh t€ cao , song sé gay khong it cho nguoi dan vé van dé moi
truong .Nhu cac chat thai doc hai hang ngay thai ra moi truong cua cac doanh
nghiép , .. s€ anh hudéng dén moi truong , anh hudng dén stic khoé cua con nguoi.

HAu hét cdc doanh nghiép san xuét 16n nho trén dia ban tinh Cao Bang néi
chung va khu dia ban tuyén sip di qua trong twong lai néi riéng, déu chua xay
dung hé théng nude thai cuc bo , nudc thai van xa truc ti€p ra moi trudng. Van dé
moi truong ngay cang bi 6 nhiém ciing khong phai chi ¢6 cac doanh nghiép , bén
canh d6 cling con ¢6 cdc lang nghé va y thic bao vé moi trudng ctia nguoi dan.

Do vay viéc cép thiét dat ra ldc nay , Tinh phai trién khai tap trung cac
doanh nghiép san xuat , cdc lang nghé lai ,dé tao thuan loi cho viéc quan ly thu
gom , xur Iy chat thai , va xay dung hé thong xur ly nudc thai cuc bo, dam bao
duogc yéu cau phét trién bén viing .

Cong tac tuyén truyén huéng dan cho nguoi dan nang cao y thic va trach
nhiém quyén 1gi bao vé moi truong.

*/ Hién trang giao thong trong khu vuc

-/ Loai hinh giao thong

Tinh Béac Giang 1a mot tinh ¢6 vi tri tuong d6i thuan loi , c6 mot s6 truc
duong giao thong gébm ca dudng bo , dudng sit , dudng thuy quan trong cua
quoc gia chay qua.

-/ Mang lu6i giao thong

Toan tinh hién ¢6 6.261 km dudng giao thong , trong d6 , duong do trung
uong quan li dai 315 km chiém 5.03%,dudng do tinh quan Ii dai 3.754 km chiém
59%,duong do huyén quan 1i dai 2.192 km chiém 35.01%.

Chat lugng duong bo , duong cap phdi da dam chi€ém 92%, duong nhua chi
chiém 8%.Hién tinh con 8 xa chua c6 duong 6 t6 dén trung tam.

SOTF6: Oa Phudde - Lop : XD 903 9
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Truong dai hoc dan 1ap Hai Phong
Thiét k& duong 6 to

Khoa xay dung

CHUONG 2: XAC PINH CAP HANG PUONG
VA CAC CHI TIEU KY THUAT CUA PUONG

I. XAC PINH CAP HANG PUONG.

Quy déi luu lugng xe ra xe con:

Ta co:
Xe Tai truc| Xe taitruc | Xe tai truc
LL(N,s) | Xe con ' ' " | Hstx(0)
6.5T(2truc)| 8,5T(2Truc)| 10T(2Truc)
1387 30% 21% 37% 12% 5
Xe tai truc | Xe tai truc | Xe tai truc
LL(N,5) | Xe con Hstx ()
6,5T(2truc) | 8,5T(2Truc) | 10T(2truc)
1387 30% 21% 37% 12% 5
Xe qd 416 291 513 166
- Xe con: 30% => 30%.1387=416 (xe/ngdy dém) hé s6 quy déi =1
- Xe tai truc 6.5T 2Truc):  21%=> 21%.1387=291 (xe/ngay dém)

hé s6 quy d6i=2.5
-xe tai truc 8.5T (2truc) : 33%
hé s6 quy déi =2.5
- Xe tai truc 10T (2Truc):
hé s6 quy déi =3
(Hé s6 quy d6i tra muc 3.3.2/ TCVN 4054-05)
Luu luong xe quy doi ra xe con nam thi 15 1a:
Nisqa= (416.1+291.2,5+513.2,5+166.3=2924 dém
Theo tiéu chuén thiét k& duong 6 t6 TCVN 4054-05 (muc 3.4.2 trang 9),
phan cap ky thuat duong 6 to theo luu lugng xe thiét k&€ (xcqd/ngay dém): <
3.000 thi chon duong cép 4.
Nhu ta da biét, cap hang xe phu thuoc nhi€u yéu té nhu: chic nang duong,
dia hinh va luu lugng thiét k€. ...
Can ct vao cac yéu to trén ta s€ chon cap ky thuat ctia duong la cap 4,duong
nui, toc do thiét ké 40Km/h (dia hinh nii tra bang 3.5.2 trang 10)

=> 37%.1387=513 (xe/ngay dém)

12% => 12%.1387=166 (xe/ngay dém)

SOTF6: Oa Phudde - Lop : XD 903 70

Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

II. XAC PINH CAC CHI TIEU KY THUAT.
1. Tinh toan tam nhin xe chay.
1.1. Tam nhin ham xe.

Tam nhin ham xe hay con gio 1a tAm nhin mot chi€u:1a tAm nhin ma khi xe
dang chay trén duong phat hién c6 chudng ngai vat trén lan xe dang chay can
dung lai mot cu ly an toan.

—L 3 EF

!‘Sl

Tinh cho 6t6 can ham dé kip dimg xe truc chudng ngai vat.

S;=1,+S,+1,
1,: quang duong tng va6i thoi gian phan tng tam 1y t = 1s

I = V(km/h). t(h) = ) ¢()

3,6
S, : chi€u dai hdm xe
KV?
S, = ———
254(p £ 1)

1, : culy an toan I, = Sm hodc 10m
V: van téc xe chay (km/h)
K: hé s6 sit dung phanh K = 1,2 v6i xe con; K = 1,4 véi xe tai
= chonK =14
@: hé s6 bam ¢ = 0,5 (Mt dudng sach va 4m u6t)
i: khi tinh tam nhin 1y i = 0,0
40 1,4.40°
1736 " 254(05)

+10=38,74m

SOTF6: Oa Phudde - Lop : XD 903 77
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1.2. Tam nhin 2 chiéu.
La quang duong can thiétcho hai xe nguoc chiéuvi ly do nao do dl vao
mot lan kip ham
Tinh cho 2 xe nguoc chiéu trén ciing 1 1an xe.
S, =2l +1,+ S+ S,
Trong d6 cac gia tri giai thich nhu & tinh S,
2
S, = Al + % t
1,8 127(p° £i°)
So do tinh tam nhin S,

I T T T T T T T I A O O AV T O

— Lpu | Sh Lo | Sh - Lpu =
—1 ] —L T
T T T T T T T T [ T T T [ T T T [T T [T [T ]

2
_ 40, 144005 1_ 67.40m

2718 127.05°
Theo TCVN 4054-05 thi chiéu tAm nhin S, 1a 80(m)
So do tinh tam nhin vuot xe.

I|I|I|I|I:I|I|I|I|IE|I|I|I|-I|I|I|
12 1'2 13

5 4 I
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Tinh tam nhin vuot xe.

LA quang dudng cin thiét dé xe sau xin dudng tiang toc vuot qua xe trudc da
giam toc

TAm nhin vuot xe dugc x4c dinh theo cong thiic (s6 tay tk dudng T1/168).

S - Vi KVi(Vi-Vy) KVi+L VY
YV, = V,).3.6 254¢ 2549  V, -V, Vv,
V,>V,

Trudng hop nay dugc ap dung khi trudng hop nguy hiém nhat xay ra V, =
V, =V vacong thic trén c6 thé tinh don gian hon néu ngudi ta dung thoi gian
vuot xe thong ké trén duong theo hai truong hop.
- binh thudng: S, =6V =6.40 = 240(m)
-cudng bic : S, =4V =4.40 = 160(m)
Theo muc 5.1.1/ TCVN 4054-05 trang 19 va két qua tinh toan & trén ta lua
chon duoc két qua nhu sau:

. . Tinh Quy Chon theo don vi
Tam nhin xe chay .
toan pham quy pham (m)
TAm nhin mot chiéu | 38.74 40 40 m
TAm nhin hai chiéu 67.49 80 80 m
Tam nhin vuot xe 160 200 200 m

2. Po doc doc 16n nhat cho phép i,

i, duoc tinh theo 2 diéu kién:

- Diéu kién dam bao stic kéo (stic kéo phai 16n hon siic can - dk can dé xe cd):

Dzf+i=1i,=D-f

D: nhan t6 dong luc cua xe (gia tri luc kéo trén 1 don vi trong luong, thong

sO nay do nha sx cung cép)
- Diéu kién dam bao siic bam (stic kéo phai nho hon siic bdm, néu
khong xe s trugt - dk du dé xe cd)
D<D'= %.q) _Pw =i, =D-f
G G

G, : trong luong banh xe c6 truc chit dong

G: trong lugng xe.

Gia tri ¢ tinh trong dkién bat loi ctia duong (mat duong tron truot: ¢ =0,2)

SOTF6: Oa Phudde - Lop : XD 903 73
Ma Sinh vién: 091374
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Do an tot nghiép
Thiét k& dudng 6 t6

Py: Luc can khong khi.
K.

w

FV?
13 (m/s)

Sau khi tinh todn 2 di¢u kién trén ta so sanh va lay tri s6 nho hon

2.1. Tinh dé déc doc lon nhdt theo diéu kién sitc kéo lon hon tong sirc bam.

V6i van toc thiét k&€ 1la 40km/h. Du tinh phan két cau mat duong sé lam
bing bé tong nhua. Ta co:

f: hé s6 can lan, v6i V > 50km/h ta c6:

f=1 [1+0,01(V-30)]

f: hé so can lan khi xe chay véi toc do < 50km/h, v6i mat duong bé tong
nhua, bé tong xi mang, thdm nhap nhua f, = 0,02 => f = 0,022

V: toc do tinh toan km/h. Két qua tinh toan duoc thé hién bang sau:

Dua vao biéu dé dong Iuc hinh 3.2.13 va 3.2.14 s6 tay thiét k& dudng

0t ta ti€n hanh tinh toan duoc cho bang

Loaixe | Xe con Xe tai truc | Xetai truc | Xe tai truc
: 6.5T (nhe) | 8.5T (trung) | 10T (nang)
V, km/h 40 40 40 40
f 0,022 0,022 0,022 0,022
D 0,08 0,055 0,07 0,05
i (%) 5.8 0,033 0.048 0,028

(trang 149 — 0 tay tké duong T1)
2.2 Tinh do doc doc lon nhdt theo diéu kién stic kéo nho hon sitc bam.

Trong truong hop nay ta tinh toan cho cac xe trong thanh phan xe

i® =D-—fvaD'= %.go _5
G G
KF(V? + Vg’
Trong d6:  P,: stic can khong khi P,, = (V13 ve)
V: t6¢ do thiét ké km/h, V = 40km/h
V,: van toc gi6 khi thi€t k& 1lay V, = 0(m/s)
F: Dién tich can gi6 ctia xe (m?)
K: Hé s6 can khong khi;
Loai xe K F, m*
Xe con 0.015-0.03 1.5-2.6
Xe tai 0.05-0.07 3.0-6.0
SOTF6: Oa Phuide - Lip : BHD 903 14
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¢: hé s6 bam doc 14y trong diéu kién bat loi 1a mat dudng 4m uét,ban
lay ¢ = 0,2

Gy: trong lugng truc chu dong (kg).

G: trong lugng toan bo xe (kg).

Xe con Xe tai truc | Xe tai truc | Xe tai truc
6,5T(2truc) | 8,5T(2truc) | 10T(2truc)
K 0.03 0.05 0.06 0.07
F 2.6 3 5 6
\% 40 40 40 40
Pw 9,6 18,46 36,92 51,69
Gk 960 6150 7400
G 1875 8250 13550
D' 0,097 0,144 0,105
1'max 7,5% 12,2% 8,3%

Theo TCVN 4054-05 vé6i duong IV, téc do thiét k€ V = 40km/h thi i, =
0,08 cung vGi két qua vira ¢6 (chon gia tri nho hon) hon nita khi thiét k€ can
phai can nhic anh hudng giita do doc doc va khoi luong dao dap dé ting thém
kha niang van hanh cla xe, ta stt dung iy < 6% véi chiéu dai t6i thiéu déi doc
duoc quy dinh trong quy trinh 1a 100m, t6i da 1a 600m
111 TINH BAN KINH TOI THIEU BPUGNG CONG NAM KHI CO SIEU CAO.
Siéu cao la cu tao dac biét trong duong cong ban kinh nhoé ma phan duong
phia lung dudng cong duoc nang lén dé mit dudng c6 do doc ngang nghiéng vé
phia bung duong cong
i A
© T127(u+ig)
Trong dé:
V: van toc tinh toan V= 40km/h
w: hé s6 luc ngang = 0,15

igc: do doc siéu cao max 0,06

2
= RI'= 40 =60(m)
127(0,15+ 0,06)
Theo quy pham: RO =65(m)
Vay chon RZ" =65(m)
SOTI6: Oa Phuide - Lop : BD 903 75
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IV. TINH BAN KINH TOI THIEU PUGNG CONG NAM KHI KHONG CO
SIEU CAO.
min V2
T 27— 1,)
w: hé s6 ap luc ngang khi khong 1am siéu cao 1ay
i = 0,08 (hanh khach khong cé cam giac khi di vao duong cong)
i.: do doc ngang mat duong i, = 0,02

min 402
Rosc = =126(m)
127(0,08+0,02)

Theo qui pham R = 600(m) = chon theo qui pham.
V. TINH BAN KINH THONG THUONG.
Thay d6i p va ig. dong thoi sir dung cong thiic.
2
R= 127(}\( Tig)
Bang ban kinh thong thuong.

R(m)

i %
) p=0.15| 0.14 0.13 0.12 0.11 0.10 | 0.09 | 0.08

8% | 123.25 | 128.85 | 134.98 | 141.73 | 149.19 | 157.48 | 166.74 | 177.17

T% | 128.85 | 13498 | 141.73 | 149.19 | 157.48 | 166.74 | 177.17 | 188.98

6% | 13498 | 141.73 | 149.19 | 157.48 | 166.74 | 177.17 | 188.98 | 202.47

5% | 141.73 | 149.19 | 15748 | 166.74 | 177.17 | 188.98 | 202.47 | 218.05

4% | 149.19 | 157.48 | 166.74 | 177.17 | 188.98 |202.47 | 218.05 | 236.22

3% | 15748 | 166.74 | 177.17 | 188.98 | 202.47 |218.05 |236.22 | 257.70

2% | 166.74 | 177.17 | 188.98 | 202.47 | 218.05 |236.22 | 257.70 | 283.46

VL. TINH BAN KINH TOI THIEU PE DPAM BAO TAM NHIN BAN PEM.

30.8,
o

Rb.d —

min

Trong do :
S,: tdm nhin 1 chiéu
o géc chi€u deén pha a = 2°

mha _ 3040

min

=600(m)
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Khi R < 600(m) thi khic phuc bing cdch chiéu sang hoidc 1am bién bdo cho

lai xe biét.
VIL. CHIEU DAI TOI THIEU CUA PUONG CONG CHUYEN TIEP & BO TRI
SIEU CAO

Puong cong chuyén ti€p c6 tic dung din hudng banh xe chay vao
duong cong va cé tac dung han ch€ su xuit hién dot ngot cua luc ly tam khi xe
chay vao dudng cong, cai thién diéu kién xe chay vao dudng cong.

a. Puong cong chuyén tiép.

V3

Xéc dinh theo cong thuc: Lo =
47RI

(m)

Trong dé:
V: toc do xe chay V =40km/h
I: do ting gia toc ly ly tAm trong dudng cong chuyén tiép, I = 0,5m/s?
theo quy pham cua Lién X0
R: ban kinh duong cong tron co ban
b. Chiéu dai doan vuot noi siéu cao

(d6 mo rong phan xe chay = 0)
Trong do:
B: 1a chiéu rong mit duong B=5.5m
i,,: do doc phu thém mép ngoai lay i, = 0,5% dp dung cho dudng vung
nui c6 V,, =2 40km/h
ig: do doc siéu cao thay doi trong khoang 0,02-0,08
Bang Chiéu dai dudng cong chuyén tiép va doan vudt néi siéu cao

R, (m) 65 75 75 100 600
i 0.06 0.05 0.04 0.03 0.02
L (M) 4189 | 3631 | 3631 | 2723 | 454
L. (m) 72 60 48 36 24
L, (m) 35 30 25 20 12

(Theo TCV N4054-05 trang 22), véi i, =2%,1=12m )
Dé don gian, dudng cong chuyén tiép va doan vudt ndi siéu cao bo tri

trung nhau, do d6 phai 1ay gia tri 16n nhéit trong 2 doan do.

SOTF6: Oa Phudde - Lop : XD 903 17
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Poan thdng chém

Doan thang chém giita 2 doan dudng cong nim nguoc chiéu theo TCVN
4054-05 phai dam bdo du dé bo tri cdc doan dudng cong chuyén tié€p va doan noi
siéu cao.
L +L,

chém =—
2

L

VIIL. PO MO RONG PHAN XE CHAY TREN PUONG CONG NAM E.
Khi xe chay dudng cong nim truc banh xe chuyén dong trén qui dao riéng
chiéu phan duong 16n hon do d6 phai mé rong duong cong.
Ta tinh cho kho xe dai nhét trong thanh phén xe, dong xe c6 L, : 7,62(m)
2
Puong ¢6 2 1an xe = do md rong E tinh nhu sau: E = La + oLV

R VR
Trong do:
L,: 1a khoang cach tir miii xe dén truc sau clng cua xe
R: ban kinh dudng cong nim
V: 1a van toc tinh toan
Theo quy dinh trong TCVN 4054-05, khi ban kinh dudng cong nam < 125m
thi méi phai m& rong phan xe chay. Ta khong thiét k&€ dudong cong véi ban kinh
nay nén khong can quan tdm ndi dung nay.
IX. XAC PINH BAN KINH TOI THIEU PUGNG CONG PUNG.
1. Ban kinh duong cong ditng 16i t6i thiéu.
Ban kinh t6i thi€u duogc tinh véi diéu kién ddm bao tAm nhin 1 chiéu
S
2d,
(O day theo tiéu chuan Viét Nam 1ay d, = 0,00m)
d: chiéu cao mat nguoi 1di xe so v6i mit duong
d=1,2m; S, =40m

2
R = 40 _ 666.667(m)
2.1,2
(Theo TCV N 4054-05, R =700(m)
Vay ta chon R® =700(m)
SOTF6: Oa Phuide - Lip : BHD 903 78
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2. Ban kinh duong cong dimg 16m toi thiéu.
DPugc tinh 2 diéu kién.
- Theo di€u kién gia tri vuot tai cho phép ctia 10 xo nhip xe va khong
gay cam giac khoé chiu cho hanh khac.
o V2 40
o= 55 65 246.153(m)
- Theo diéu kién dam bao tAm nhin ban dém
om _ S? 40°

min = - = - =400.8(m)
2(h, +S,.siner,)  2(0,6+40.sin2°)

Trong doé:
h,: chiéu cao dén pha h, = 0,6m
a: gbc chéan cua dén pha o = 2°
Theo TCVN 4054-05: R™ = 450(m)
Vay ta chon RP°™ = 450(m)
X.TINH BE RONG LAN XE
1. Tinh bé rong phan xe chay B,
Khi tinh bé rong phan xe chay ta tinh theo so d6 xép xe nhu hinh vé trong
ca ba truong hgp theo cong thic sau:
B= b+c +X+Yy
2
Trong do:
b: chiéu rong phu bi (m)
c: cu ly 2 banh xe (m)
x: cu ly tir suon thiing xe dén lan xe bén canh ngugc chiéu
X=0,5+0,005V
y: khoang cach tur gitta vét banh xe dén mép phan xe chay
y=0,5+ 0,005V
V: t6c do xe chay véi di€u kién binh thudong (km/h)
Tinh todn duoc tién hanh theo so do xép xe cho 2 xe tai chay nguoc chiéu
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Xe tai c6 be rong phu bi 1a 2,5m
b, =b,=2,5m
¢, =¢,=1,96m
Xe tai dat toc do 40km/h
x=0,5+0,005.40=0.7(m)
y=0,5+0,005.40=0.7 (m)
Vay trong di€u kién binh thuong ta c6

2,5+1,96
2

b,=b,= +0.7+0.7=3,63m

Vay trudng hop nay bé rong phan xe chay la
b, +b,= 3,63 x 2 = 7,26 (m)
Theo TCVN 4054-05 v6i duong cap IV dia hinh ndi, bé rong phan xe chay toi
thiéu 12 2.75m/1 lan
2.Bé rong 1é duong toi thiéu (B,).
Theo TCVN 4054-05 v6i dudng cdp IV dia hinh nidi bé rong 1€ dudong la
2x1(m).
3. Bé rong nén duong toi thiéu (B,).
Bé rong nén duong = bé rong phan xe chay + bé rong 1€ dudng
B... = (2x2.75) + (2x1) = 7.5(m)
XI. TINH SO LAN XE CAN THIET.
S6 lan xe can thiét theo TCVN 4054-05 duoc tinh theo cong thic:

chgié
zN Ith

nlxe =

Trong do:
n,,.: 1a s6 lan xe yéu cau, duoc 1ay tron theo qui trinh

SOTF6: Oa Phudde - Lop : XD 903 20
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N yeq. 12 Iuu Tugng xe thiét ké gio cao diém duoc tinh don gian theo cong

thic sau:
Ngcd = (0’10 ~ 0’12) . Ntbnd (xe qd/h)

Theo tinh toan & trén thi & nam tha 15:

Nipna =2924 (xe con qd/ngd) => N, ; =292.4 +350.88 xe qd/ngay dém

N, :Nang luc thong hanh thuc t€. Truong hop khong c6 dai phan cich va o
t6 chay chung vé6i xe tho so N, = 1000(xe qd/h)

Z 1a hé s0 str dung nang luc thong hanh duoc 18y bang 0,77 v6i dudng cap
IV cap 40.

Vayn,, = 35088 _ 0,46
0,77.1000

Vi tinh cho 2 lan xe nén khi n = 0,46 1ay tron lai n = 1 ¢c6 nghia lIa duong
c6 2 lan xe nguoc chiéu.
Theo TCVN 4054-05 véi duong cap IV s6 lan xe 1a 2
Chon s6 lan 1a 2.
* Do doc ngang
Ta du dinh 1am mat duong BTN, theo quy trinh 4054-05 ta lay do doc
ngang la 2%
Phan 1€ dudng gia c6 14y chi¢u rong 1m, doc ngang 2%.
Phan 1¢ dat (khong gia cd) 1ay chieéu rong 0,5m, d6c ngang 6%.
* Bang so sanh cac chi tiéu
Sau khi xdc dinh cac chi tiéu ta 1ap bang so sanh giita chi tiéu tinh todn,
chi tiéu theo qui pham, chi tiéu dugc chon dé thiét k& 1a chi tiéu da so sanh gitta
tinh todn va quy pham.
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. Bang tong hop cac chi tiéu ky thuat.

So .. .| Theo Theo Chon
Cac chi tiéu k¥ thuat Ponvi | . . o
TT tinh toan | tchuan | thiét ké
1 |Cap hang duong v v
2 |Van toc thiét K& km/h 40 40
3 |Bérong 1 lan xe m 3.63 2.75 2.75
4 |Bé rong mat dudng m 7.26 5.5 5.5
5 |Bé rong nén dudng m 10.26 7.5 7.5
6 |So lan xe lan 0.46 2 2
7 |Bén kinh dudng cong nam min m 60 60 150
8 |Ban kinh khong siéu cao m 126 600 600
9 |Tam nhin 1 chiéu m 38.74 40 40
10 |Tam nhin 2 chiéu m 67.49 80 80
11 |Tam nhin vuot xe m 160 200 200
12 |Ban kinh dudng cong diing 10m 400.8 450 450
min m
13 |Ban kinh duong con ding 16i min| m 666.667 700 700
14 |Po6 doc doc 16n nhat %0 80 70
15 |Pd doc ngang mat duong %0 20 20
16 |Do doc ngang 1€ duong %0 60 60
SOTF6: Oa Phude - Lip : D 903 22
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

CHUONG 3: THIET KE TUYEN TREN BINH PO

LVACH PHUONG AN TUYEN TREN BINH PO.

1, Thi liéu thiét ké:

-Ban d6 dia hinh ti 1& 1:5000 ¢c6 AH=5m

-Doan tuyén thiét ké nim gitta 2 diém N1-E3

S6 héa binh d6 va dua vé ti 1¢ 1:5000 thiét k& trén Nova3.0

V€ phan thuy, tu thuy.

2, Pi tuyén:

Dua vao dang dia hinh clia tuyén N1-E3 ta nhan thdy s& phai sit dung 2 kiéu
dinh tuyén co ban 1a kiéu go bé va kiéu chan chim dé tién hanh vach tuyén.

Doi véi doan doc, ta di tuyén theo budec Compa.

AH 1

A=——=(cm)
Itt p’
Trong do:
1 1a ti 1& ban do: L
u ' 10000

imaxtt =1 -1
Puong cap IV:=7%-1%=6%
500 1 5

max nang

~0,06'10000 6
+ Vach cac phuong an tuyén.
Dua vao cdch di tuyén nhu trén, két hop céc tiéu chuén k§ thuat da tinh

=0,84(cm)

todn va chon lua ta c6 thé vach dugc 2 phuong 4n tuyén sau:
Phuong an I:
Phuong 4an nay di qua suon ndi phia bén phai ho,nén tuyén ngan,dia hinh
thodi,cdc dudng cong nam c¢6 béan kinh 16n dam bao cho xe chay an toan, thuan 1i.
Phuong an I1:
Phuong dn nay di qua suon nui bén trdi ho ,sit dung cac duong cong
nam v&i ban kinh vira phai ,nhung chiéu dai tuyén 16n hon phuong 4n 1.
So sdnh so bo cdc phuong dn tuyén.
Bang so sanh so bd cac phuong an tuyén.
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Truong dai hoc dan lap Hai Phong Do an tot nghiép

Khoa xay dung Thiét ké duong 6 to
L ) Phuong an
Chu tiéu so sanh

I II

Chiéu dai tuyén 4891.21 5410.26

S6 dudng cong nim 3 9

S6 duong cong cO R .. 0 0

S6 cong trinh cong 6 9

ILTHIET KE TUYEN

1. Cam coc tim duong
- Coc diém dau, cuoi: K5,J3
-Cocly trinh : Hy, K,
- Coc cong trinh: C,,
- Coc dia hinh:1,2,3...
- Coc duong cong: TD, TC,P

2. Cam coc duong cong nam
Céc yéu t6 cua dudng cong nam:
T=R.(tga/2)
o’ 7.R
180

R 1-Cos€/2
P=——-R=R
Cos€/2 ( Cosélzja

D=2T-K
Trong dé:

K=a"R=

T: chiéu dai ti€p tuyén
P: phéan cu
a°: gbc ngoat
K: chiéu dai duong cong
R: ban kinh duong cong
Thiét k€& cac phuong dn tuyén chon & cdm coc cdc phuong 4n xem & phu luc

SOTF6: Oa Phudde - Lop : XD 903 24
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

CHUONG 4: TINH TOAN THUY VAN
& XAC PINH KHAU PO CONG
L. TINH TOAN THUY VAN.

Thiét k€& cong trinh thodt nuéc nham tranh nudc tran, nudc ngap trén dudng
gay x6i mon mat dudng, thiét ké thoat nuc con nhim bao vé su 6n dinh cla
nén duong tranh dudng tron udt, gay bat 1oi cho xe chay.

Khi thiét ké phai xac dinh duogc vi tri dat, luu lugng nude chay qua cong
trinh, tir d6 chon khau do, chiéu dai cho thich hop. Luu lugng nay phu thudc vao
dia hinh noi tuyén di qua.

Tir diéu kién tinh todn thlly van ta xdc dinh khdu do cong 1a mot trong
nhiing diéu kién thiét k€ duong do.

1. Khoanh luu vuc.

- Xac dinh vi tri 1y trinh can lam cong tac thoat nudc .

- Vach dudng phan thuy va tu thuy dé phan chia luu vuc d6 vé cong trinh .

- N6i cac dudong phan thuy va tu thuy dé phan chia luu vuc cong trinh .

- X4c dinh dién tich luu vuc .

- V6i luu luong nho thi don cong vé bén canh bing kénh thodt nudc hoac
dung cong cau tao 0,75m.

2. Tinh toan thuy van va lua chon khau do cong.

Khu vuc ma tuyén di huyén Trung Khéanh - tinh Cao Bing thudc ving
IV(Phu luc 12a — TK Dudng 6 to tap 3).

Can ci vao tiéu chudn k¥ thuat ctia tuyén dudng véi V,, = 40km/h ta da xdc
dinh duogc tan xut 1d tinh toan cho cau cong la P = 4% ( TCVN 4054 - 05) tra
bang phu luc 15 ( TK dudng 6 t6 tap 3/261 hodc S6 tay TK dudng 6 to6 T2/288 )
c6 H,, =280 mm.

Dua vao binh do6 tuyén ta tién hanh khoanh luu vuc cho ting vi tri cong st
dung ranh bién thodt nudc vé vi tri cong (dién tich luu vuc duoc thé hién trén
binh d6). Tinh todn theo Tiéu chuin 22 TCN 220-95. Cong thifc tinh luu luong
thiét k& 16n nhat theo tan suét xuat hién cua lii theo cé dang sau:

Qpy,=- A, . H,. 6. F
* Trong do:
- F: Dién tich luu vuc ( km?)
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

- A,: Module dong chay dinh 1i (Xdc dinh theo phu luc 3/ S6 tay TK dudng
0 t0 T2) tng véi tan suat thiét k€ trong dk chua xét dén anh hudng ctia ao ho,
phu thudc vao @, t, va viing mua.

- Hp: Luu lugng mua ngay tng voi tan suat 1a thiét k& p%

- a: Hé s0 dong chay 1i (xac dinh theo bang 9- 6/TK duong 6 to tap 3/175
hoic phu luc 6/ S6 tay TK dudng 6 t6 T2), phu thudc vao loai dat, dién tich luu
vuc, luong mua.

- 3: Hé s0 triét giam do ho ao va dam lay (bang 9-5 sach TK duong 6to tap
3 hodc bang 7.2.6/ S6 tay TK dudng 6 t6 T2)

-t Thoi gian tap trung nudc suon doc luu vuc phu thudc vao dac trung dia
mao thuy van @,

- b, : Chiéu dai trung binh suon doc luu vuc (m)

- m,, : Hé s6 nham long sudi (m=11)

- iy DO doc long suoi ()

- @, Dac trung dia mao long sudi

D, = 1000.L
M1 Y (o H )Y

10002
Mgy.(a..H o)) o4

sd = |O’3
sd

- b,,: Chiéu dai trung binh ctia suon doc luu vuc
o F
T 1801 +L)
Trong do:
21 chi tinh céc su6i ¢6 chiéu dai >0,75 chiéu rong trung binh cta luu vuc.
V6i luu vuc ¢6 hai mai doc B = F/2L
Vi luu vuc ¢6 mot mai doc B = F/L
L: 1a tong chiéu dai su6i chinh (km)
(cdc tri sO tra bang déu 1ay trong "Thiét k& duong otd6 - Cong trinh vuot
song, Tap 3- Nguyén Xuan Truc NXB gido duc 1998".
I, : Do doc long sudi (%).
1. : Chiéu dai su6i nhanh
Sau khi xac dinh duoc tat ca cac hé so trén thay vao cong thic Q, xac dinh
duoc luu luong Q...

SOTF6: Oa Phudde - Lop : XD 903 26
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

Chon hé s6 nham m=0,15.
* Lua chon cong ta dua trén cdc nguyén tic sau:

- Phai dua vao luu lugng Q,, va Q kha nang thoat nudc cua cong.

- Xem xét yéu t6 moi trudong, dam bao khong dé xdy ra hién tuong tran
ngap phé hoai moi truong

- Pam bao thi cong dé dang chon khau do cong tuong d6i giong nhau trén mot
doan tuyén. Chon tét ca cac cong 1a cong tron BTCT khong ap ¢6 miéng loai thuong

+ Thiét ké cong

Sau khi chon khiu do cong, ta tién hanh bo tri cong trén tric doc va trac
ngang sao cho sO dot cong la s6 nguyén, cac bién phap gia cd chong do la it
nhat, xac dinh cao do khong ché trén cong .

Toan bd cong trén tuyén la cong tron nén kién nghi sit dung cong dic san
hodc d6 tai chd, méng cong dugc gia c6 bing coc tre dudng kinh goc 6+8 cm,
dai 2+3m, mat do 25 coc/m*. Nén dudng dudi méng cong duoc xir Iy nhu nén

duong dap hai bén, trong thoi gian chd lin dat cong thodt nude tam. Két
thuc thoi gian xu ly, dao bo cong tam va thi cong cong.

Qui trinh tinh todn cu thé xem & (xem phu luc)

+ B0 tri cong cau tao

Viéc b6 tri cong céu tao nham muc dich dan nudc tir rdnh bién ra ngoai
pham vi duong. N6 phu thudc vao kha nang thoat nuGe cla ranh bién, chiéu dai
ranh va thuong dit & vi tri dé din nudc ra ngoai. Theo tiéu chudn TCVN 4054-
2005 qui dinh d6i véi ranh hinh thang thi t6i da 1a 500 m dai phai bo tri cong cau
tao dé thodt nudc ranh doc.

+ Lua chon khau do cong thoat nudc

Lua chon cong dua trén cdc nguyén tic sau :

Nguyén tac

S6 16 cong thuong it nhat, khong nén qua 3 16 ;

Ché do chay khong ap
H,;, khong 16n qua :

H ™" =H,+ 0.5 (m)
H,"" = 4+ 5+0.5(m)
Trong do :

H : 1a chiéu cao nuGc dang truéc cong (m) .
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

¢ : dudng kinh ong cong . m

5 : bé day 6ng cong ( m)

H, ™" duoc xdc dinh theo cong thic sau :

H

nén

min = max (Hnlmin : anmin )

Sau khi tinh toan dugc luu lugng cla ting cong tra theo phu luc 16
(trang265)- Thiét k&€ duong 6td6 T3- GSTS KH Nguyén Xuan Truc- NXB GD
1998. va chon cong tron loai 1, khong ap theo bang dudi day:

Bang tinh thly van - luu lugng — khau do cong

PaTuyén 1 :
. F So| D | H, H,™
STT |Cong (Km,) ®sd | Dls Q4% le | (m) | (m) V. H, min| B Hoo
1 C, | 0087 |254 (345|153 | 1| 1.0 |1.29(3.12|1.79 | 20 | 2.0
2 | G 0092350373252 |1 |125|1.45|3.14|2.35|2.25]2.35
3 C, | 0112 |2.14 485|275 |1 | 1.5 | 145|280 195 | 25| 2.5
4 | C, 10082321 (343151 |1 | 1.0 |[129]3.12|179| 2 | 2.0
5 C; | 0215194 8.05[353| 1 |1.75]|291|534]|3.55|275]|2.75
6 Ce | 0.156 | 232 1496|282 | 1 |1.25]|1.76 |3.78| 2.26 |2.25]| 2.26
7 C, [0.136 |2.05(492[3.08| 1 |1.25]|1.95|4.12|2.45 |225]|2.45
8 Cy | 0256|324 1886 |3.64| 1 |1.75]|294|5.18]| 3.44 |2.75]|2.75
Ngoai ra bo tri thém 2cong ciu tao duong kinh 0.75m tai vi tri ving triing.
P.A tuyén 2:
STT| Cong |[F(Kmy)| ®sd | @Is | Q4% | S0 |D(m)| Ha g min| g1 ,mn| v
g 2 S S 0 lg (m) nl n2 cv Hchon
1 Cl ]0.062 |2.13 [3.32 |1.24 |1 [1.0 |I 1.5 |2 2.32 12.0
2 C2 ]0.073 |3.01 [3.35 |2.13 |1 [1.25 [1.22 |1.72 |2.22 |2.55 |2.22
3 C3 ]0.265 |4.15 [8.78 |3.11 |1 [1.25 |1.76 |2.26 |2.76 |3.78 |2.76
4 C4 |0.214 |526 [8.02 291 |1 [1.25 [1.56 |2.06 |2.56 |3.52 |2.56
5 C5 0.198 |3.18 |4.21 [1.88 |1 |1.25 |1.22 |1.72 |2.22 |2.55 |2.22
6 C6 |0.215 1423 [7.86 (325 |1 [1.5 [3.96 (446 |4.96 |6.56 [4.96
7 C7 |0.125 |3.76 (323 |2.01 |1 [1.25 [1.22 |1.72 |2.22 |2.55 |2.22
8 C8 ]0.223 |5.11 [8.15 |2.88 |1 (1.5 |33 (3.8 |43 |5.50]4.3
CHUONG 5: THIET KE TRAC DOC & TRAC NGANG
SOTI6: Oa Phuide - Lop : BD 903 28
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

I. NGUYEN TAC, CO SO VA SO LIEU THIET KE
1.Nguyén tac
Dudng d6 duge thiét k€ trén cdc nguyén tac:

+Bém sét dia hinh.

+Nang cao diéu kién chay xe.

+Thoa man cdc diém khong ché va nhiéu diém mong mudn, két hop hai hoa
gitta Binh do-Trac doc-Trac ngang.
2. Co so thiét ké

TCVN4054-05.

Béan d6 dudng dong muc ti 1& 1/10000, AH=5m trén d6 thé hién binh d6 tuyén.

Trac doc dudng den va céc s6 liéu khéc.
3. 6 lieu thiét ké

Céc s0 liéu vé dia chit thuy van, dia hinh.

Cac diém khong ché, diém mong muon.

So liéu vé do doc doc t6i thiéu va toi da.
ILTRINH TU THIET KE

Phan trac doc tu nhién thanh cac dac trung vé dia hinh thong qua do doc
suon doc tu nhién dé xac dinh cao do dao dap kinh té.

Xac dinh céc diém khong ché trén tric doc: diém ddu tuyén, cudi tuyén, vi
tri cong,...

Xd4c dinh cdc diém mong muon trén trac doc: diém dao dap kinh t€, cao do
dao dap dam bao diéu kién thi cong co gidi, tric ngang chit L,...

Thiét ké dudng do.
IIL THIET KE DPUONG PO

Sau khi ¢6 cac diém khong ché (cao do diém ddu tuyén, cudi tuyén, diém
khong ché qua ciu cong) va diém mong muon, trén dudng cao do tu nhién, tién
hanh thiét k& dudng do.

Sau khi thiét k€ xong dudng do, tién hanh tinh todn cic cao do dao dap, cao
do thiét k€ tai tat ca cac coc.
IV. BO TRI PUONG CONG PUNG

Theo quy pham, déi v6i dudng cap IV, tai nhitng ché déi doc trén dudng do
ma hiéu dai s6 gitra 2 d6 doc > 1% can phai tié€n hanh bo tri duong cong diing .

SOTF6: Oa Phudde - Lop : XD 903 29
Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

Ban b6 tri duong cong ding xem thém ban vé
Ban kinh duong cong dimg 10m min R = 1500m
Ban kinh duong cong ding 16i min Ri" = 2500 m
Cac yéu t0 duong cong ding dugc xac dinh theo cac cong thic sau:
K =R (i, - i) (m)

T=R (%j(m)
P=T_(m)

Trong dé:

i (%): Do doc doc (1én doc 1ay dau (+), xuong doc 1ay dau (-)

K : Chiéu dai duong cong (m)

T : Tiép tuyén dudng cong (m)

P:Phancu (m)
V. THIET KE TRAC NGANG & TINH KHOI LUGNG PAO DAP

Sau khi thiét k€ mat cét doc, ti€n hanh thiét k€ mat cat ngang va tinh toan
khoi luong dao dp...

1. Cac nguyén tic thiét ké mat cat ngang

Trong qua trinh thiét k&€ binh d6 va trac doc phai dam bao nhiing nguyén tic
clia viéc thiét k€ canh quan dudng, tic 1a phai phoi hop hai hoa gitta binh do, trac
doc va trac ngang.

Phai tinh todn thiét k& cu thé mit cit ngang cho timg doan tuyén c6 dia hinh
khac nhau.

Ung véi méi su thay d6i cia dia hinh c6 cdc kich thuéc va cach bo tri 18
duong, ranh thoét nudc, cong trinh phong ho khic nhau.

* Chiéu rong mat dudng B =5.5(m).

* Chiéu rong 1€ duong 2x1,5 =3 (m).

* Mit dudng bé tong ap phan c¢6 do doc ngang 2%, do doc 1€ dat 1a 6%.

* Mai doc ta luy nén dap 1:1,5.

* Mai doc ta luy nén dao 1 : 1.

* & nhitng doan c¢6 dudng cong, tly thudc vao ban kinh dudong cong ndim ma
c6 do mo rong khac nhau.

* Ranh bién thiét k& theo cau tao, sau 0,4m, bé rong day: 0,4m.
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

* Thiét k€ tridc ngang phai dam bao 6n dinh mai doc, xdc dinh cic doan

tuyén can cé cac giai phap dac biét.

Trac ngang dién hinh duoc thé hién trén ban vé.

2.Tinh toan khoi luong dao dap

Dé don gian ma van dam bao do chinh xac can thiét 4p dung phuong phdp sau:

- Chia tuyén thanh cdc doan nho véi cdc diém chia 1a cdc coc dia hinh, coc

duodng cong, diém xuyén, coc H100, Km.

- Trong céc doan d6 gia thiét mat dat 12 bang phang, khoi luong dio hoac

dap nhu hinh lang tru. Va ta tinh duoc dién tich dao dap theo cong thic sau:

F dotb — (Fi
Fdép tb = (F

i z
dap

Tinh todn chi ti€t dugc thé hién trong phu luc.

go +F )2 (m?)
+F* )2 (mP)
Vo= Fawo v -Licia (m?)
Vdép = Fdsip i Liis1 (m3)

SOTF6: Oa Phudde - Lop : XD 903
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

CHUONG 6: THIET KE KET CAU AO PUONG

1. AO PUONG VA CAC YEU CAU THIET KE

Ao duodng 12 cong trinh xay dung trén nén dudng bing nhiéu tang 16p vat
lieu c6 cudng do va do cing du 16n hon so véi nén dudng dé phuc vu cho xe
chay, chiu tic dong truc ti€p cua xe chay va cac yéu t6 thién nhién(mua, gio,
bién d6i nhiét do). Nhu vay dé dam bao cho xe chay an toan, ém thuan, kinh t&
va dat dugc nhitng chi tiéu khai thac-van doanh thi viéc thiét k& va xay dung ao
duong phai dat dugc nhiing yéu ciu co ban sau:

+ Ao dudng phai c6 dii cudng do chung tic 1a trong qud trinh khai théc, st
dung 4o dudong khong xudt hién bién dang thang ding, bién dang truot, bién
dang co, dan do chiu kéo u6n hoac do nhiét do. Hon nita cudong do ao dudng phai
it thay déi theo thoi tiét khi hau trong su 6t thoi ki khai thdc titc 1a phai 6n dinh
cuong do.

+ Mait dudong phai dam bdo dugc do bing phang nhat dinh dé giam stic can
lan, giam soc khi xe chay, do d6 nang cao dugc téc do xe chay, giam tiéu hao
nhién liéu va ha gia thanh van tai.

+ Bé mit 4o dudng phai c6 di do nhdm can thiét dé nang cao hé s6 bam
gifta banh xe va mat dudng dé tao diéu kién tot cho xe chay an toan, ém thuan
vGi toc do cao. Yéu cau nay phu thudc chu yéu vao viéc chon 16p trén mat cta
két cdu ao duong.

+Mat duong phai c6 stc chiu bao mon tot va it sinh bui do xe cd pha hoai
va dudi tac dung cua khi hau thoi tiét

D6 1a nhitng yéu cau co ban cua két cdu do dudng, tiy theo di€u kién thuc
t€, y nghia clia dudong ma lua chon két cau 4o dudng cho phit hop dé thda man &
muc do khac nhau nhitng yéu cau néi trén.

Cac nguyén tac khi thiét k& két cau 4o duong:

+ Dam bao vé mat co hoc va kinh té.

+ Dam bao vé mit duy tu bao dudng.

+ Pam bao chit Iuong xe chay an toan, ém thuan, kinh té.
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

ILTINH TOAN KET CAU AO PUONG
I1.1. Cac thong sé tinh toan.

I1.1.1. Pia chat thuy van.

- Tuyén dudng thudc ving doi nui.

- Dia chat: Pat noi tuyén duong di qua thuoc loai dat 4 sét, thuoc loai II, do
chat K= 0.95 ( v6i 16p trén cung tang dam nén 10% thi 1ay K= 0.98) cac dac
trung tinh todn dugc tra trong Bang B3(63) 22TCN 211 — 06 ta ¢6:
=0.60

A R A~ w
+ B0 am tuong doi: a=

nh
+ Modun dan hoéi: E, = 42 Mpa
+ Luc dinh: C = 0.032 (Mpa)
+ G6c ma sat trong: ¢ = 24°
I1.1.2. Tai trong tinh toan tiéu chuan.

Tai trong tinh todn tiéu chudn theo quy dinh TCVN 4054 doi véi két cau 4o
dudng mém 1a tai trong tinh todn cho phép xe H13 c6 tai trong truc 100Mpa, cé
ap luc la p= 0.6 Mpa va tac dung trén dién tich vét banh xe c6 duong kinh

D= 33 (cm).
I1.1.3. Luu lugng xe tinh toan.

Luu luong xe tinh toan trong két cdu 40 dudng mém 12 s6 6 t6 dugc quy déi
vé loai 0 tO c6 tai trong tinh toan tiéu chuidn thong qua mat cit ngang cta dudng
trong 1 ngay dém & cudi thoi ky khai thac (6 nam twong lai tinh todn): 15 nam ké
tir khi dua duong vao khai théc.

Thanh phan va luu lugng xe nam thit muoi nam = 1387(xe/ngd)

Loai xe Xe con Tai nang Tai trung Tai nhe
Thanh phan « % 30% 12% 37% 21%

Ty 1¢ tang trudng xe hang nam :q = 5%
Quy luat tang xe hang nam: N, = Nyx(1+q)"
Trong do:

q: hé s6 tang truéng hang nam

N;:luu lvong xe chay nam thit t

Ny:luu Iwong xe nam tha 15

N N2® 1387
[NO “@ray C@ra©  Lo7s | 00%S30(e/ ngd)}
SOT6: Vi Phuide - Lép : D 903 33
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

Bang: Luu luong xe cia mot s6 nam

Tai nang Tainhe | Tai trung
Nam| truc 10T | truc6T | truc8.5T | &0
12% 21% 37% 30% Luu lugng
1 84 147 259 210 701
2 88 154 272 221 736
3 93 162 286 232 772
4 97 170 300 243 811
5 102 179 315 255 851
6 107 188 331 268 894
7 113 197 347 282 939
8 118 207 365 296 986
9 124 217 383 311 1035
10 130 228 402 326 1087
11 137 240 422 342 1141
12 144 252 443 359 1198
13 151 264 465 377 1258
14 159 277 489 396 1321
15 166 291 513 416 1387

Bang: Quy ddi s6 truc xe khac vé s6 truc xe tinh toan

Trong lugng | S6 S6 banh cla Khoang | Luong
Loai xe truc p; (KN) | truc | méi cum banh | cach giita Xe n,
Truc | Truc sau cua truc sau cac truc | xe/ngay
truc | Sau sau dém
Tai nhe truc 6 T 18 56 1 Cum banh doi 291
Tai trung truc 8.5T [25.8 [69.6 |1 Cum bénh doi 513
Tai nang truc 10T | 48.2 | 100 1 Cum banh doi 166
S6 truc xe tinh toan:
N, =N,.*f
Trong do6:
N,': S6 truc xe tinh todn nam thit i.
SOTI6: Oa Phuide - Lop : BD 903 34
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

N, ': S6 truc xe thiét k& nam thi i.
. ‘ P 4,4
Ny =>.C.C, .nl{P—'j
i=1 tt
n,;:SO 1an tac dung cua loai tai trong truc i c6 trong lugng truc P,
C,: Heé s6 s6 truc dugc xdc dinh theo biéu thitc
C,=1+1,2(m-1).
m: La so truc cia cum truc thi i.
C,: Hé s6 xét dén tac dung cua sO banh xe trong 1 cum banh
C,=6.4 v6i cac cum banh chi c6 1 banh cho céc truc truée Va C,=1 cho
cac truc sau loai moi cum banh c¢6 2 banh (cum banh doi)
Vi duong thiét ké c6 2 lan xe khong c¢6 dai phan cach nén 1dy £=0.55

Bang: Tinh s6 truc xe quy déi vé s6 truc tiéu chuan 100 KN

Loai xe P,(KN) | C, | G, n C,*C,*n*(p,/100)**
Tai nhe Truc truée | 18 KN 1 | 64| 291
Truc sau 56 KN 1 1 291 22.72
Tai trung | Truc truée | 25.8 KN | 1 | 6.4 | 513 8.56
Trucsau | 69.6 KN | 1 1 513 104.17
Tainang | Tructruéec | 482KN | 1 | 6.4 | 166 42.94
Truc sau IO0OKN | 1 1 166 166.44
Téng N= Y C*C,*n*(p,/100)** = 345
Vay: N, =345 x 0.55=189 (truc/lan.ngay dém )
Bang: Tinh Iuu lugng xe & cdc nam tinh todn
Nam 1 3 5 8 10 15

Luu luong xe
N, (truc/lanngd) 95 105 |116 |[134 | 148 | 189

Tinh s6 truc xe tiéu chuén tich lu§ trong thoi han thiét k€ : ty 1¢ ting trudng
q=5%

t_
Ne = (@) =Tsagmu

SOTF6: Oa Phudde - Lop : XD 903 35
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

Bang: S6 truc xe tiéu chuén tich lu§

toan(truc xe
tiéu

chuin/lan)

Nam 1 3 5 8 10 15
S6 truc xe
tieu chuidn
tinh
0.034.10° | 011.10° | 019.10° | 0.33.10° | 0.43.10° | 0.7510°

Theo TCN do dudng mém vé cac yéu ciu va chi dan thiét k&€ 22TCN 211-
2006(Bang 3.4 — trang 39). Tri s6 mo dun dan hoi duoc xac dinh trong bang sau

Bang: Tri s6 mo6 dun dan yéu cau:

Loai tai Tri s6 mo dun dan héi yéu cau Eyc (Mpa), tuong
trong Loai tang ung véi s6 truc xe tinh toan (xe/ngay dém/lan)
truc tiéu mat
o, ' 10 20 50 100 200 500
chuan
10t Cap cao Al 133 147 160 178
Cap cao A2 91 110 122 135 153

Dua vao bang trén ta xac dinh dugc mo dun dan hoi yéu cau cua cdc nam

duogc trinh bay bang sau:

Bang: Xac dinh mo dun dan hoi yéu cau cua cac nam

Nam tinh N Cap mat E,. E.in Eion
toan ! dudng (Mpa) (Mpa) (Mpa)
1 95.00 A, 121.35 120 121.35
3 105.00 A, 122.65 100 122.65
5 116.00 A, 124.08 120 124.08
8 A,
134.00 126.42 100 126.42
10 148.00 A, 156.88 140 156.88
15 189.00 A, 159.34 140 159.34

SOTF6: Oa Phude - Lip : D 903
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

E,.: modun dan hoi yéu cau phu thuoc s6 truc xe tinh todn N, va phu
thuoc loai tang ctia két cau 4o duong thiét ké.
E,_..: modun dan héi t6i thiéu phu thudc tai trong tinh todn, cip 4o duong,
luu luong xe tinh toan(bang3-5 TCN 221-06)
E on: modun dan hoéi chon tinh todn E .= max(E, E,;,)
Bdng: Xdc dinh hé s6 cuong do vé do vong phu thudc do tin cdy
(Bang 3.2 —Trang 38 TCN211 — 06).

Do tin cay 0.98 0.95 0.90 0.85 0.80
Hé s6 cuong do K ,» 1.29 1.17 1.10 1.06 1.02

Vi 1a dudng mién ndi cap IV nén ta chon do tin cay 1a : 0.85 => K ;= 1.06
Vay E ;=K " x E,.=159.34 x 1.06 =169 (Mpa)
Bang: Cac dac trung cua vat liéu két cau ao duong

E (Mpa)

Tinh Tinh Tinh R, C (0]
kéouon| vong | truot |[(Mpa)| (Mpa) | (do)
(15% (30% (60
1 | BTN chathat min | 1800 420 300 2.8
2 | BTNchathattho | 1600 350 250 2.0

STT Tén vat liéu

Cap phoi da dam
3 , 300 300 300
loai I
Cap phoi da dam
4 _ 250 250 250
loai IT
5 | Cap phoi soi cudi 220 220 0.038 | 42

Nén| A sét(do am
dat | tuong doi 0.6)
(Tra trong bang C-2 TCN thiét ké do duong mém 22TCN 211-06)

I1.2. Nguyén tac cau tao.

42 42 42 0.032 | 24

- Thiét k€ két cau 4o dudng theo nguyén tic thi€t k& tong thé nén mit
duong, két cau mat dudng phai kin va 6n dinh nhiét.

- Phai tan dung t6i da vat liéu dia phuong, van dung kinh nghiém vé xay
dung khai thac duong trong diéu kién dia phuong.

- Két cau 4o dudng phai phu hop véi thi cong co gidi va cong tac bao dudng

SOTF6: Oa Phudde - Lop : XD 903 37
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

duong.

- Két ciu 4o dudng phai di cudng do, 6n dinh, chiu bao mon t6t duéi tac
dung cua tai trong xe chay va khi hau.

- C4c vat liéu trong két cau phai c6 cuong do giam dan tir trén xuoéng dudi
ph hop vdi trang théi phan b ting sudt dé giam gid thanh.

- Két cau khong cé qua nhiéu 16p gay phic tap cho day chuyén cong nghé
thi cong.
I1.3. Phuong an dau tu tap trung (15 nam).

I1.3.1. Co s6 lua chon.

Phuong dn dau tu tap trung 1 1an la phuong an can mot lugng von ban dau
16n dé c6 thé 1am con dudng dat tiéu chuin véi tudi tho 15 nam (bing tudi tho
16p mat sau mot lan dai tu). Do yéu cau thiét k€ duong 1a néi hai trung tam kinh
t€, chinh tri van hod 16n, duong cap IV c6 V,= 40(km/h) cho nén ta dung mat
duong cap cao Al c6 16p mat Bé tong nhua véi thoi gian st dung 1a 15 nam.
I1.3.2. So bo luxa chon két cau ao duong.

Tuan theo nguyén tic thiét k€ tong thé nén mat dudng, tan dung nguyén vat
liéu dia phuong dé lua chon két cau 4o duong; do viing tuyén di qua l1a ving déi
ndi, 12 noi ¢6 nhiéu md vat liéu dang dugc khai thac str dung nhu d4, cip phoi da
dam, cap phoi soi cudi cat, Xi mang... nén lua chon két cau 4o duong cho toan
tuyén K5-J3 nhu sau:

Phuong an I
Két cau E(Mpa)
1. Bé tong nhuya min Scm (d4 dam>50%) 420
2. Bé tong nhua tho 7cm (d4d dam>35%) 350
3. CP da dam loai I 300
4. CP s6i cudi 220
5. Nén dat 42
SOTF6: Oa Phuide - Lip : BHD 903 38
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Truong dai hoc dan lap Hai Phong Do an tot nghiép

Khoa xay dung Thiét ké duong 6 to
Phuong an 11
Két cau E(Mpa)
1.Bé tong nhuya min Scm(dd dam>50%) 420
2. Bé tong nhua tho 7cm(dda dam>35%) 350
3.CP da dam loai I 300
4.CP da dam loai 1T 250
5. Nén dat 42

Két cau dudng hop 1y 1a két cau thod mén cdc yéu ciu vé kinh t€ va k¥
thuat. Viéc lua chon két cau trén co sd céac 16p vat liéu dat tién ¢6 chiéu day nho
t0i thiéu, cac 16p vat liéu ré tién hon s& dugc diéu chinh sao cho thoa man diéu
kién vé Eyc . Cong viéc nay dugc tién hanh nhu sau :

Lan luot d6i hé nhiéu 16p vé hé hai 16p dé x4c dinh mo dun dan héi cho 16p
mat duong. Ta c6

\ / E.,,=169 (Mpa)

BTN chat hat min >50% hl=5cm ; E1=420 (Mpa)
BTN chat hat tho >35% h2=7 cm E2=350 (Mpa)
Lép 3 h3="? E3=300 (Mpa)
Lép 4 h4 E4=220 (Mpa)
Nén E =42 (Mpa)

ddi 2 16p BTN vé 1 16p

_5 515
D 33

Echm 169 Echl
-7 _ = ——=0.375=Echl=157.5(Mpa
El 420 0.4 El (Mpa)

(Tra to4an d6 hinh 3-1(41). Tiéu chuan 22TCN211-06)

h2 7

- _o212
D 33

Echl 1575 45 = EN2 6 49— Ech2 =147 (Mpa)
E2 350 2

(Tra toan dé hinh 3-1(41). Tiéu chuin 22TCN211-06)

SOTF6: Oa Phudde - Lop : XD 903 39
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Truong dai hoc dan 1ap Hai Phong

Khoa

xay dung

Do an tot nghiép

Thiét ké duong 6 o

Vi gia tri E,=147 (MPa). Ta tié€n hanh chon moéng kinh t€ c6 két cau ré
tién nhat.

Tinh toan chon 16p méng hop ly. Sau d6, st dung don gia xay dung co ban
dé so sdnh gi4 thanh x4y dung ban diu cho cac giai phéap cua ting phuong 4n két
cau a0 duong sau do6 tim giai phap c6 chi phi nho nhat .
Tur d6 ta duoc két qua nhu sau :

Bang: Chiéu day cdc lop phuong dn I

Giai H4
@i o | Ech2 | H3 | Ech3 || Ech3 | Eo | HA |
phép E3 D E3 E4 E4 D chon
1 16 | 049 | 048 | 0.36 |[107.10] 043 | 0.19 | 0.89 | 29.37 | 30
2 17 | 049 | 0.52 | 0.35 [103.80| 0.42 | 0.19 | 0.87 | 28.71 | 29
3 18 | 0.49 | 0.55 | 0.33 [100.20| 0.4 | 0.19 | 0.81 | 26.73 | 27
Bdng: Gid thanh két cdu (dong/m’)
Giai pha h3(cm) Gid h4(cm) Gid T6
iai pha cm cm on
phap thanh(d) thanh(d) 8
16 20.833 30 32.907 53.740
2 17 22.135 29 30.713 52.848
3 18 23.438 27 28.520 51.958
Trong phuong 4n I ta chon giai phdp 3 ¢6 gia thanh nho nhat
Tuwong tu nhu trén ta tinh cho phuong an 2:
Bdng: Chiéu day cdc lop phuong dn I1
Giai ) ) ) Ha
, Ech2 H3 Ech3 Ech3 Eo H4
pha | h3 £3 5 =3 Ech3 ” ” 5 H4 chon
p
0.32 24.7
1 16 | 049 | 048 5 97.5 | 0.39 | 0168 | 1.01 s 25
0.51 | 0.30 0.16 21.3
2 17 | 0.49 91.5 | 0.366 0.98 22
5 5 8 4
0.54 0.16 20.3
3 18 | 0.49 0.3 |90 0.36 0.92 21
5 8 6
SOTF6: Oa Phuide - Lip : BHD 903 40
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Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

SOTF6: Oa Phudde - Lop : XD 903
Ma Sinh vién: 091374

47



Truong dai hoc dan 1ap Hai Phong

Do an tot nghiép
Khoa xay dung

Thiét ké duong 6 o

Bdng: Gid thanh két cdu (dong/m’)

Gia ?
Giai phap | h3(cm) thén;a(d) h4(cm) | Gia thanh(d) Tong

16 20.833 25 27.423 48.256

2 17 22.135 24 24.132 46.267

3 18 23.438 21 23.035 46.473

Két ludn: Qua so sanh gia thanh xay dung moi phuong an ta thay giai phéap
2 cua phuong an II 1a phuong an c6 gia thanh xay dung nho nhat nén giai phap 2
cua phuong an II dugc lua chon.Vay day ciing chinh 1a két cdu duoc lua chon dé
tinh to4n kiém tra.

PHUONG AN KET CAU AO PUONG:

BTN hat min E=420(MPa) H=5(cm)

BTN hat tho E=350(MPa H=7(cm)

CPDD loai I E=300(MPa) H=17(cm)

CPDD loai IT E=250(MPa) H=22(cm)
Nén dat E=42(MPa)

= Két cdu do duong phuong dan dau tu tap trung

Bang: Két cau do duong phuong dn dau tu tdp trung

Lop két cau E =159.34 (Mpa) h, E,
BTN chat hat min 5 420
BTN chat hat tho 350

CPDD loai I 17 300

CP so6i cuoi 22 250

Neén dat asét : E_,, 4 =42 Mpa

11.3.3. Tinh toan kiém tra két cAu 40 duong phuong 4an chon.

Viéc tinh todn kiém tra két cau 4o dudng 1a tién hanh kiém tra két ciu 4o
duong theo 3 tiéu chudn vé cudng do. Két cau 4o dudng dugc xem la di cudng

SOTF6: Oa Phudde - Lop : XD 903
Ma Sinh vién: 091374
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

d6 néu nhu trong suodt thoi gian khai thac, dudi tdic dung cua tai trong xe, trong
bat ky trudng hop nao ké ca nén dat ciing khong phat sinh bién dang déo, tinh
lién tuc cta cac khoi lién khong bi pha hoai, do lin cta két cau 4o duong khong
vuot qua tri s6 cho phép.

Tiéu chuin do vong dan héi gi6i han: Biéu thi bing tri s6 modun dan hoi
cua ca két cau, gia tri nay theo tinh toan khong dugc nho hon gia tri modun dan
hoi yéu cau.

Tiéu chuédn can bing gidi han vé truot trong nén dat va cac 16p kém dinh
két. Theo tiéu chudn nay, trong nén dat hoic trong bat ky cdc 16p kém dinh két
nao khong cho phép xuit hién bién dang déo.

Tiéu chudn khi uén: Tiéu chuin nay kiém tra d6i vé6i cdc vat liéu lién khoi.
Theo tiéu chudn nay, ting suat kéo do tai trong gay ra khong duoc vuot qua kha
nang chiu kéo cua vat liéu lam cho 16p mat bi nuit.
11.3.3.1. Kiém tra két cdu theo tiéu chudn do vong dan hoi.

Theo tiéu chuin do vong dan héi, két cau 40 dudng mém dugc xem 1a du
cuong do khi tri s6 modun dan hoi chung cta ca két cau 16n hon tri s6 modun
dan hoi yéu cau:

E., > E,. . K™

Chon do tin cay thiét k€& 1a 0.85 tra bang3-3 duge K " =1.06

Tri s6 E, ctia ca két ciu dugc tinh theo toan do6 hinh 3-1
Dé xac dinh tri s6 modun dan héi chung ctia hé nhiéu 16p ta phai chuyén vé hé
hai 16p béng cdch déi hai 16p mot tir duéi 1én trén theo cong thic Dang Hitu ta
cO: E,=E, [w I’

1+ K
Trong do: t= E—B; K= Dy
E4
Bang: Xac dinh E,;
Vat liéu Ei hi Ki ti Etb, htb,

I.BTNchathatmin | 420 | 5 |0.108 | 1489 | 294 | 51

2.BTN chat hat tho 350 7 10.179 1.29 282.1 46

3.CP da dam loai I 300 | 17 | 0.773 1.2 271.03 39

4. CP da dam loai II 250 | 22 22

SOTF6: Oa Phudde - Lop : XD 903 43
Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

+ Ty s0 % = 2—; =1.545 nén tri s6 E,, cua két cdu dugc nhan thém hé s6 diéu

chinh B =1.1816 Tra bang 3-6(T42). Tiéu chuan 22TCN 211- 06.

— E,"' = Bx E,=1.1816 x 294=347.39 (Mpa)

+ Tu cac ty s6 H_>l =1.545; Bo_ % _451; —, Ech =0.49 ( tra todn do
D 33 Etb 347.39 Etb

hinh 3-1)
= E,, = 0.49x347.39 =170.22 (Mpa)

Vay E,, = 170.22 > E,_ x K", = 158 x 1.06=167.48 (Mpa)

Két luan: Két cau da chon dam bao diéu kién vé do vong dan hoi.
11.3.3.2. kiém tra cuong do két cdu theo tiéu chudn chiu cdt truot trong nén
dit

Dé dam bao khong phat sinh bién dang déo trong nén dat, cdu tao két cau
4o dudng phai dam bao diéu kién sau:

Ctt

+ T, < —K"d
c

ax

Trong do:
+1,. : 1a ting suat cat hoat dong 16n nhat do tai trong xe gay ra trong nén dat
tai thoi diém dang xét (Mpa)

+1,, 1a tng suét cat chi dong do trong luong ban than két cdu mat dudng

av
gay ra trong nén dat (Mpa)

+C, luc dinh tinh todn cua dat nén hoac vat liéu kém dinh (Mpa) & trang
thai do 4m , do chat tinh todn.

+K "1 hé s6 cudng do vé chiu cét trugt duge chon tuy thuoc do tin cay
thiet ké ( K./=0.9)
a.Tinh E, cia cd 5 16p két cdu:

- Viéc d6i tang vé he 2 16p
1+ Kt"? E1 h

E,=E * Trongdé: t=—; K=+

o= Eo [ T K ] ;Trong do:  t= ——; -
Lép vat liéu E, H, K T | E, | Hyg,
BTN chat hat min 300 5 0.108 | 1.12 |270.77 51
BTN chat hat tho 250 7 0.179 | 0.922 | 267.75 46
Cép phoi da dam loai I 300 17 | 0773 | 1.2 |271.03 39
Cap phoi da dam loai IT | 250 22 22
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Khoa xay dung Thiét ké duong 6 to

- xét ty s6 di€u chinh g=f(H/D=51/33=1.545nén 5=1.1816
- Dovay : E;=1.1816 x 270.77=319.94 (Mpa)
b. Xdc dinh ting sudt cdt hoat dong do tal trong bdnh xe tiéu chudn gay ra trong
nén datT,,
Tra bi€u d6 hinh 3-3, v6i géc nodi ma sat ciia dit nén ¢= 24° ta tra duoc

=7.62

T N 7z A - N 9 ~ A A s ~
%:0.0179. Vi 4p luc trén mat dudng cua banh xe ti€u chuan tinh todn

p=6daN/cm*=0.6 Mpa

T,=0.0179 x 0.6=0.01074(Mpa)
¢. Xdc dinh iing sudt cat hoat dong do trong luong bdn than cdc 16p két cdu do
duong gady ra trong nén ddtT,, :

Tra toan d6 hinh 3-4(T47) ta dugc: T,=0.0011Mpa
d. Xic dinh tri s6 C,, theo (3-8)

C=Cx K1l x K2x K3

C: 1a luc dinh cua nén dat 4 cat C = 0,032 (Mpa)

K,: 1a hé s6 xét dén su suy gidam kha nang chong cit truot khi dit hodc vat
liéu kém dinh duéi tac dung cua tai trongdong va gay dao dong trung phuc,
K1=0,6 ( Vi két cau nén 4o dudng phan xe chay).

K,: 1a hé s6 an toan xét dén su lam viéc khong dong nhat cta két cau, Véi
N, <1000(xcqd/nd) ta cé K, =0.8

K;:hé so gia ting stic chong cat truot clia dat hoac vat lieu kém dinh trong
diéu kién chiing lam viéc trong két cau khac véi mau thir. Déi véi loai dat dinh (
a cét) ta co: Ky=1.5

C,=0.032x0.6 x 0.8 x 1.5=0.023 (Mpa)

Puong cap IV ,do tin cay p=0.85. Tra bang 3-7(T45): K =0.9

e. Kiém tra diéu kién tinh todn theo theo tiéu chudn chiu cdt trudttng nén dat
T, + T,=0.01074 + 0.0011=0.01184(Mpa)
= 225 0.0256 (Mpa)

Két qua kiém tra cho thay 0.01184 < 0.0256 = Dat nén dugc dam bao.
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11.3.3.3. Tinh kiém tra cuong dé két cdu theo tiéu chudn chiu kéo uon trong
cdc lop BTN va cdp phoi dd dam
a. Tinh ting sudt kéo I6n nhdt & 16p ddy cdc 16p BTN theo cong thiic:
* P6i voi BTN I6p dudi: o =0, x Pxk,
Trong dé:
p: ap luc banh cua tai trong truc tinh toan.
k,:hé so xét dén dic diém phan b6 ing xuit trong két cau 4o dudong dudi tac
dung cua tai trong tinh . 1ay k,=0.85
o ,;ing suat kéo uén don vi
_ 1600x7 +1800x5
S+7
Tri s6 E,, ctia 2 16p CPPD I va CPPD 1I ¢6 E,, =271.03 (Mpa) véi bé day
16p nay 1a H= 39 (cm).
Tri s6 nay con phai xét dén tri s6 di€u chinh g
H 39

Véi ) :£:1.182 tra bang 3-6(T42) dugc p=1.128

h,=12cm; E, =1683.3 (Mpa)

E*th=271.03 x 1.128=305.72 (Mpa)

vei EM - 42 41374, Tra toan d6 3-1(T41): =M™ _( 435
Etb® 305.72 Etb™

=>E_,=133 (Mpa)
Tim o,, &ddy 16p BTN 16p duéi bing céch tra todn do 3-5(T50):
H1_12_ .. El _16833

=—=0.36 ; =12.65
D 33 Echm 133
K&t qua tra toan do duoc o =1.8 ,v6i p=6(daN/cm?)
Ta co : 0 =1.8Xx0.6 x0.85=0.918 (Mpa)

* Doivoi BTN 1op trén:
H,=5cm ; El=1800(Mpa)
Tri s6 E,, ctia 4 16p dudi n6 dugc xac dinh & phan trén

1+ Kt*3 E1 h
E,=E 3 :Trong d6: t=—; K=-1L
th o [ 1+ K ] g = ho
SOTF6: Oia Phude - Lip : D 903 46
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Lop vat li¢u E; i K T Eqi Hy,
BTN chat hat tho 1600 7 0.179 5.9 383.18 46
Cap phoi da dam loai I 300 17 0.773 1.2 271.03 39
Cap phoi da dam loai IT | 250 22 22
xét dén he s6 diéu chinh 3 =f(% - % ~1.4)=1.598

E,%*=1.598 x 383.18 = 536.452 (Mpa)
Ap dung toan d6 & hinh 3-1 dé tim E,,,, & ddy cta 16p BTN hat nho:

Vi H_46_14 vy Enendat__ 42 _ 5763
D 33 Etb*  536.452
Echm

Tra toan d6 3-1(T41) ta duoc: W=O.37

Vay: E, .= 0.37 x 536.452 =198.48 (Mpa)
Tim o ku & day 16p BTN 16p trén bang céch tra todn do hinh 3-5(T50) véi
H1_S g5y, EL _ 1800 446
D 33 Echm 19848

Tra todn do ta duoc: o ,,=2.2 véi p=0.6 (Mpa)
0 1, =2.2 x0.6 x0.85=1.122 (Mpa)
b. Kiém tra theo tiéu chudn chiu kéo uén ¢ day cdc l6p BTN
* xdc dinh cuong do chiu kéo uén tinh todn cua lop BTN theo:

tt

. < (1.1)

cd
R ku

Trong do:

R" :cuong do chiu kéo udn tinh toan

R, : cudng do chiu kéo uon duoc Iua chon

R, "=kl x k2 x R,,
Trong dé:
K1: hé s6 xét dén do suy giam cuong do do vat liéu bi moi (d6i véi VL BTN thi)
_ 1111 11.11
NJZ  (2.93*10°)°%

K2: hé s6 xét dén do suy giam nhiét do theo thoi gian k2=1

K1 =0.42

Vay cuong do kéo udn tinh toan cua 16p BTN

Lép dudi: R, =0.42 x 1.0 x 2.0=0.84 (Mpa)
Lép trén: R, " =0.42x1.0x2.8=1.175 (Mpa)
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*Kiém todn diéu kién theo biéu thiic (1.1) véi hé s6 K, ,* =0.9 14y theo bang
3-7 cho truong hop duong cap IV tng véi do tin cay 0.85

* V6i 16p BTN I6p du6i: o, = 0.918 (Mpa) < % ~0.933(Mpa)

* V6i I6p BIN 16p trén: o, = 1.122 (daN/em?) < %: 1.31(Mpa)

Vay két cau du kién dat dugc diéu kién vé cuong do doi véi ca 2 16p BTN.
11.3.3.4. két ludn:
Cac két qua kiém toan tinh todn O trén cho thdy két cau du kién dam bao
duoc tat ca cac diéu kién vé cuong do.
KL: Két cdu da chon dam bdo tat ca cac diéu kién vé cuong do.
Tap hop phuong an két cau ao duong nhu sau:

Két cau 40 dudong theo phuong an dau tu tap trung
BTN chat hat min E,=420(Mpa) H= 5(cm)
15 nam BTN chat hat tho E,=350((Mpa) H= 7(cm)
CPDD loai I E,= 300(Mpa) H=17(cm)
CPDD loai IT E,=250(Mpa) H=22(cm)

I1.5. Luan chiing kinh té ky thuat lua chon phuong an két cau ao duong.

Pé chon dugc phuong 4n 4o dudng ré hon va ddm bio cdc yéu cau k¥
thuét, ta ti€n hanh so sanh kinh t&, k§ thuét cic phuong an 4o duong.

Vé mait kinh t€, phai chon phuong 4n 40 dudng c6 téng chi phi XD quy
d6i nho hon. D€ tién hanh so sanh cdc phuong dn dau tu ta tinh chi phi cho 1km
két cau véi thoi gian tinh todn bang thoi gian dai tu cta 16p BTN ctia phuong an
dau tu 1 1an 1a 15 nam.

Trong qua trinh khai thic va van doanh 1 déng von bo ra trong tuong lai
dugc quy d6i vé nam goc nhu sau:

1
="
(+E®/
t: thoi gian tinh bang nam
E_q: hé s6 tiéu chuén dé quy doi céc chi phi khong cung thoi gian
E,=0.08

Téng chi phi xay dung va khai thidc quy déi vé nam goc 1a nam dau tién
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dua dudng vao st dung la P,

tss C
Ps,=Kg4+) ——
qd qd tZ:]: (1+Eqd)t

txt

K ,q: tong chi phi tap trung.
C, . téng chi phi thudng xuyén & nam thi t.
I1.5.1. Tinh Kqd cho tirng phuong dn dau tu

K =K+ Ko nt+z. Ky - +Z. Kin K
(I+E)™ T (A+E)™ T (A+E,)™

K,: chi phi xay dung ban dau 1 km 4o duong (d6ng).

K., chi phi cai tao 40 dudng néu c6 (dong).

K, chi phi 1 1an dai tu 40 duong (dong).

K, chi phi 1 lan trung tu 4o duong (dong).

n,, Ny, N, thoi gian tir nam gdc d€n nam cai tai, dai tu, trung tu.

14 1, SO 1an ti€n hanh dai tu, trung tu.
I1.5.1.1. Tinh todn cdc chi phi dau tw xdy dung ban dau Ko cua cdc phuong
dan do duong
- Tiéu chuin chii yéu d€ so sanh vé kinh t€.

Phuong 4n duoc chon phéi ¢6 téng chi phi xay dung va khai thic quy déi 1
km do dudng vé nam goc c6 gia tri bé nhat P, min.
P 4 = chi phi tap trung + chi phi thuong xuyeén.

- Lap bang tinh toan cho tiing phuong an dau tu.
e Dau tu tap trung 1 lan:

K&t cau chon dung

BTN chat hat min Hl=5cm
BTN chat hat tho H2="7 cm
CPDD loai 1 H3=17 cm
CPDD loai I H4=22 cm
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Bdng gid thanh ting 16p vt liéu phuong dn dau tu tdp trung

Chiéu don gié (d/km)
Lop Tén vat liéu day

(cm) V/Liéu May Nhan cong
1 |BTN chat hat min 5 566.158.938| 43.262.831| 3.028.106
BTN chat hat tho 7 691.552.055| 60.567.963| 3.936.539
3 |Cap phoi da dam loai I 17 17.163.540 2.360.946 397.665

Cap phoi da dam loai
4 It 22 18.275.400 2.987.402 456.146
Pon gia tong cong 1.293.149.933| 109.179.142| 7.818.456

Tu bang trén ta ti€én hanh lap bang xac dinh Ko (Chi phi xay dung ban dau)
cho timg hinh thitc dau tu (don vi tinh : d/Km).

STT Hang muc chi phi Cach tinh Tap trung
2 May thi cong (B) 109.179.142
3 Nhan cong (C) 7.818.456

Chi phi xay dung ban dau K=A+B+C 1.410.147.531

Gia tri K, duoc 1ay tir két qua tinh nhu sau :
+) K, phuong an dau tu tap trung
K= K, = 1.410.147.531 (d/km)

11.5.2. Chi phi dai tu K, chi phi trung tu K,
Theo qui trinh thiét k&€ 40 duong mém Viét Nam 22TCN 211 —93
+Mat duong BTN thoi gian dai tu [a 15 ndm, thoi gian trung tu 1a 5 ndm,bao
gom mat duong cia PADTTT
- Chi phi dat tu K, = 42%K,
- Chi phi trung tu K, = 5.1%K,
- Chi phi thuong xuyén C,, = 0.55% K,
+Mat duong CPDD khong c¢6 thoi gian dai tu, thoi gian trung tu 12 3 nam
- Chi phi trung tu K =10%K,
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Thiét ké duong 6 o

- Chi phi thuong xuyén C,=1.8%K
Bang cac chi phi duy tu 4o duong ctia 2 phuong an

Cac chi phi Chuky | Tylé(%) Phuong an DPTTT
boi véi mat duong BTN
Trung tu 5 5.1 71.917.524
Thuong xuyén 1 0.55 7.755.811
boi véi mat duong CPDD
Trung tu 3 10 141.014.753
Thuong xuyén 1 1.8 25.382.655

Phuong an dau tu tap trung:

Nhu vay trong thoi gian so sanh c¢6 2 lan trung tu vao nam thi 5 va vao nam

thir 10, khong c6 dai tu.

Nam

1

@+Eg)

PADTTT

0.926

0.875

0.794

0.735

0.681

48.975.834

0.630

0.584

0.540

O 0| Q| O | & W] DN —

0.500

—_—
)

0.463

33.297.814

Tong

82.273.648

Vay

Tt

K

qu = Ko + ,221: (1+ Eqd)n‘”

-Phuong 4n dau tu tap trung quy déi vé nam goc :
K= 1.410.147.531 + 82.273.648 = 1.492.421.179 (d/km)
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1.5.3. Chi phi thuong xuyén

= _—=C, M, +S
tzl(1+E ) dt Qtss

Trong do:
S: chi phi van tai 1T.km hang ho4 (d/T.km)
_ Py Pa
5= 4G ByGV (d/T.km)
M,: hé so6 tinh déi phu thuoc vao thoi gian khai thac
Q.=365.8.7.G.Ny (1)
Véi
Nis
+ Phuong an dau tu tap trung ( 15 nam): Ntss= 1487 (xe/ng.dém)
Theo TCN 211 -93:
v : hé s06 1oi dung tai trong y= (0.9 — 0.95) 1ay y = 0.9
B : hé so su dung hanh trinh = 0.65
G: tai trong trung binh cua 6 td tham gia van chuyén
G, XN,
=N,

:Iuu Iwgng xe chay ngay dém & cudi thoi gian tinh toan (xe/ ngd)

G=

P_4:chi phi c6 dinh trung binh trong 1 gio cho 6td (d/xe km)
_ ZP4 xN;
cd™ ZNi

P,,: chi phi bién d6i cho 1 km hanh trinh ctia 6t6 (d/xe.km)
P=KxAxaxr, (d/xekm)
Trong dé
K: hé s6 xét dén anh hudng cua diéu kién duong véi dia hinh mién nii
Vé6i do duong Al , K=1
Vay P, =KxAxaxr=1x2.7x0.35x19000=17955 (d/xe.km)
Vé6i 4o duong A2 K=1,1
Vay P, =K xAxaxr=1,1 x2.7x0.35 x19000 =19750.5 (d/xe.km)
A : La ty so giita chi phi bién doi so v6i chi phi nhién liéu A =(2.6-2.8),
Chon A =2.7
a: lugng tiéu hao nhién liéu trung binh clia ca 2 tuyén, Lay véi xe tai
trung c6 a= 35 lit/100km = 0.35 (lit /xe.km)
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r : gid nhién li¢u r=19000 (d/1)
V=0.7V,, (V,, 12 van toc k¥ thuat ,V, =40 km/h) (tra bang 5-4 TCN 211-93

trang 109)

Thanh ..
. . Tai trong Gy,
Loai xe phan
(%) (T) (T)
Tai nhe(2.5T) 21 2.5
Tai trung(4T) 37 4 4.068
Tai nang(7T) 12 7

Két Luan : Chon phuong an dau tu tap trung véi két cau nhu sau:

Ey/c =158 (Mpa)

BTN chat hat min Scm
BTN chait hat tho 7cm
CPDD loai I 17 cm
CPDDloai 1T 22cm
Nén dat E=42 (Mpa)
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CHUONG 7: LUAN CHUNG KINH TE - KY THUAT SO SANH
LUA CHON PHUONG AN TUYEN

I. LAP TONG MUC PAU TU :
1.KHAI TOAN CHI PHI XAY DUNG CAC CONG TRINH TREN TUYEN :

Ma Sinh vién: 091374

Khéi [Thanh tién
Hang muc an ny,n luong (d)
Yl B TTuyenl | Tuyenll | Tuyenl | Tuyén Il
A- CHI PHI XAY DUNG NEN PUONG KN :
Don mit bang m2 | 500 127656 129864]  63828000] 64932000
Dip m3 | 50000] 81734.99] 135835.5] 4086749500 6791775000
Dao m3 [25000 | 33085.32] 44024.53] 827133000 1100613250
Chuyén dat dén dp | m3 | 60000 0 0 0 0
Tréng c6 mdi taluy | m2 | 5000 7978.5] 8116.5] 39892500 40582500
Lu [én m2 | 5000 | 127656 129864]  63828000| 64932000
Téng 4828750000| 7546609500
B- CHI PHI XAY DUNG MAT PUONG K,V :
1 | Céc 16p km 5.319 | 5.41026 | 45003448304 | 45775588686
C- THOAT NUOC (K)
1|CongD =1 m | 1000000| 22.5 0 22500000 0
2|CongD=1.25 | m | 1300000 7.5 0 9750000 0
3|CongD=1.5 m | 1560000 45 | 37.5 70200000 58500000
4|CongD=1.75 | m | 1820000 7.5 30 13650000 54600000
Téng 106350000 113100000
Gi4 tri khdi todn 49938548304 | 53435298186
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2.LAP BANG TONG MUC PAU TU :

N THANH TIEN
HANG MUC DIEN GIAI A/ A/
TUYEN1 | TUYEN 2
Gid tri khai todn xay 1ap trude thué A 49938548304|53435298186
Gid tri khdi todn xay 1ap sau thué A'=1,1A 54932403134 (58778828005
Chi phi khac: B
Khao sat dia hinh, dia chat 1%A 499385483| 534352981.9
Chi phi thiét k€ c& s& 0,5%A 249692741.5| 267176490.9
Tham dinh thiét k€ co s 0,02A 9987709.661| 10687059.64
Khao sat thiét k& k¥ thuat 1%A 499385483| 534352981.9
Chi phi thiét ké k¥ thuat 1%A 499385483| 534352981.9
Quan ly du an 4%A 1997541932| 2137411927
Chi phi giai ph6ng mat bang 25000 3191400000 3246600000
B 6946778832| 7264934424
Du phong phi C=10%(A'+B) | 6187918197 6604376243
Téng miic dau tu D=(A"+B+C) |68067100164|72648138671
IL.CHI TIEU TONG HOP ( CHI TIEU PA CHI TIEU )
Chi tiéu so bo so sanh pa tuyén

Chi tiéu Pal Pa2

Chiéu dai tuyén (km) 4.78711 491416

S6 cong 8 8

S6 cong diing 12 11

S6 cong nam 4 5

Bén kinh cong nam min (m) 300 400

Ban kinh cong diing min (m) 3000 300

Ban kinh cong nam max (m) 700 600

Ban kinh cong dirng max (m) 11000 11000

Do doc doc min 0.3 0.5

D06 doc doc max 2.5 2

Phuong an chon Tot
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1. Chi tiéu vé Kkinh té
A.Téng chi phi xay dung va khai thac quy déi dugc xdc dinh theo cong thic

— Etc N Ctxt AcI
qu - E 'qu +Z 1 E t - tss
qd t=1(+ qd) (1+Ed)
q
Trong do:

E,. : Hé s6 hiéu qua kinh t€ tuong doi tiéu chuin doi véi nganh giao thong

van tai hién nay lay
E.=0,12.

E : Tiéu chudn dé€ qui doi cdc chi phi bo ra & cc thoi gian khac nhau,E
=0,08

Ka : Chi phi tap trung ting dot quy déi vé nam goc

C, : Chi phi thuong xuyén hang nam

t, : Thoi han so sanh phuong an tuyén (T, =15 nam)

A, :Gid tri cong trinh con lai sau nam thi t

A= K x €00-15_
men 100
Phuong an K., Ay
Tuyén I 4828750000 4104437500
Tuyén II 7546609500 6414618075
_ €0-15_
_Acl - Kcéng XT
Phuong an Keong Ay
Tuyén I 49938548304 34956983812.8
Tuyén II 53435298186 37404708730.2
Ay = (Kgag + Kyoy) X075
Phuong an (K + Kg)*0.7
T (@1+0.09)"
Tuyén I 12085455546.36
Tuyén II 13456828386.54
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1. Xac dinh chi phi tap trung K ,:
Trt K

K=K+ Yt
qd 0 21: (1+ Eqd )Tttt

Trong dé:

K, : Chi phi xay dung ban ddu ctia cdc cong trinh trén tuyén =Téng mitc
dau tu D

K, : Chi phi tring tu nam t = K;*° 5.1%* K,

K =5.1%* 45003448304 =2295175863.50(d/tuyén)

K2 =5.1%%45775588686=2334555022.98(d/tuyén)

Chi phi trung tu cia méi phuong 4n nhu sau :
par_ 229517586350 229517586350

- + — 262516864C(d/tuyén
™ (1+0.08)° (1+0.08)"° (d/tuyen)
[ 2334555022598 .\ 233455502?098  2670209604(d/tuyén)

(1+0.08) (1+0.08)
Trt

K

K, =K+ ¥-——m

qd 0 ; (1+ Eqd )th
Béng xéc dinh K

Trt K
Phuong 4n K, > Ky

T (1+Eg )T

Tuyén I 68067100164 | 2625168640 70692268804
Tuyén 11 72648138671 | 2670209604 75318348275

. & = C uytu + C ainan + C an acl + Cvanc uyen + C xXe
*x4c dinh Z Cttx - Z( duyt t hanhkh ht huy tee)
— (1+E) 1 @+E)

- C, =0.55%* (K™ + K)*)
+ tuyén I C,, =0.55%%*( 45003448304 + 106350000) = 248103890.67 (d/tuyén)
+ tuyén II C, =0.55%%*(45775588686 + 113100000) =252387787.77(d/tuyén)
- C, =Q*S*L
+ S : chi phi van tal 1T,Km hang hoa S=3685.62 véi K =1
1=(0.9-0.95) hé so6 loi dung tai trong 1y y=0.9
B =0.65 hé s6 su dung hanh trinh

G: tai trong trung binh cua 6 t6 tham gia van chuyén
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TG, xN, _ (25%0.21+4*0.33+7*0.12)
SN, (0.21+0.33+0.12)

+ Q,: khai lugng van chuyén hang hoa trong nam tinh todn

=365.B.v.G.N, =365 x 0.65 x 0.9 x N, x 4.068 =868.62 N,
_ By Pcd +D
" BrG pyGN

= S1=7203.613

= S2=7201.823
Vay : -tuyén I : C, = 33282059 N, (d/tuyén)

-tuyén II C,= 33844679 N, (d/tuyén)

N, : luu luong xe chay ngay dém & cudi thoi gian tinh toan

thay so ta ¢6 hai gia tri ctia hai PA cua S do la:

i TI,Ilh : Chanhkhach 365*{N>t<econ *(V = ggr?)* H } C

xecon

e Trong d6 t°_, =0 ,C t6n that trung binh cho nén KTQD hanh khéch tiéu

phi thoi gian trén xe , khong tham gia san xuat C =5000 (d/gio)
e Hc =4 ( hanh khach )
e L : chiéu dai phuong 4n tuyén (km)

oV : t6c do xe con chay 1y thuyét ( xdc dinh theo biéu dé van toc xe

Iythuyet *
chay 1y thuyét ) V,., =40 (km/h)

+ Tuyén I : L_>319 ——=0.133
V40

L 5 41026

+ Tuyén II : =0.1352

L

Vay Tuyen I Chanhkhach - 365*|:(Nxecon ( Cho)* H ):|*C _970 900 Nxecon

xecon

TuyénIl: C,_ o = 365*{(Nxewn (V" t9O)*H, )}*C =986.960N ..

xecon

* Xac dinh : C

tainan

=365%10°) (L, *a *C,*m, *N,)

t=1
\ C, : ton that trung binh cho 1vu tainan=5 (tr/ 1 vu tn)
\ a, : 80 tai nan xay ra trong 100 lugng xe / 1km
+ a; =0.009*K?2 +0.27*K,, +345
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

+K,, =10, a,=0.009 x 100+0.27 x 10+34.5=38.1

m, : hé s6 tong hop xét dén mutc do ton that cha tai nan =3.98

Vay : Tuyénl: C

TuyénIl: C

tainan

tainan

Tir cac y€u t6 trén ta co :

Phuong an tuyén 1

=1.471976) N,

t=1

=1.497018) "N,

t=1

Nt = @t C/= Chkxc= Ctn=
Nam C: Ntc Ntc
N1*(1+q)t-1 33282059 *Nt 970.900*Ntc 1471.976*Nt

1 577(248103890.7| 19190435219| 190| 184740.9102 69| 848741.3616| 17999604252
2 617|248103890.7| 20533765685| 204| 197672.7739 74| 908153.2569| 17818051613
3 660|248103890.7| 21971129283| 218| 211509.8681 79| 971723.9849| 17639282953
4 706|248103890.7| 23509108332| 233| 226315.5589 85| 1039744.664| 17463190795
5 7561248103890.7| 25154745916| 249 242157.648 91 1112526.79| 17289674710
6 809 (248103890.7| 26915578130 267 | 259108.6833 97| 1190403.666| 17118640802
7 865 (248103890.7| 28799668599| 286| 277246.2912| 104| 1273731.922| 16950001232
8 926(248103890.7| 30815645401| 306| 296653.5315| 111| 1362893.157| 16783673780
9 991|248103890.7| 32972740579| 327| 317419.2788| 119| 1458295.678| 16619581433
10 1060{248103890.7| 35280832419| 350| 339638.6283| 127| 1560376.375| 16457652012
11 1134 {248103890.7| 37750490689 374| 363413.3322| 136| 1669602.721| 16297817820
12 1214|248103890.7| 40393025037 | 401| 388852.2655| 146| 1786474.912| 16140015316
13 1299|248103890.7| 43220536790| 429| 416071.9241| 156| 1911528.156| 15984184820
14 1390(248103890.7| 46245974365| 459| 445196.9588| 167| 2045335.127| 15830270229
15 1487|248103890.7| 49483192570| 491| 476360.7459| 178| 2188508.586| 15678218765
tong 252069860533
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Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép

Thiét ké duong 6 o

Phuong an tuyén 2

Nam Nt = c C/ = Ntc Chk= Ntc Ctn=
N1*(1+q)(t-1) ‘ 33844679 *Nt 986.960*Ntc 1497.018*Nt
1 577| 252387787.8| 19514841911| 190|187796.7749| 69| 863180.5788| 18303963589
2 617| 252387787.8| 20880880845| 204|200942.5491| 74| 923603.2193| 18119335716
3 660| 252387787.8| 22342542504| 218(215008.5276| 79| 988255.4447| 17937539339
4 706| 252387787.8| 23906520480| 233|230059.1245| 85| 1057433.326| 17758465133
5 756| 252387787.8| 25579976913| 249(246163.2632| 91| 1131453.659| 17582010938
6 809| 252387787.8| 27370575297| 267(263394.6916| 97| 1210655.415| 17408081242
7 865| 252387787.8| 29286515568| 286| 281832.32| 104| 1295401.294| 17236586695
8 926| 252387787.8| 31336571658| 306|301560.5824| 111| 1386079.384| 17067443662
9 991| 252387787.8| 33530131674| 327(322669.8232| 119| 1483104.941| 16900573805
10 1060| 252387787.8| 35877240891| 350(345256.7108| 127| 1586922.287| 16735903704
11 1134| 252387787.8| 38388647753| 374|369424.6806| 136| 1698006.847| 16573364497
12 1214| 252387787.8| 41075853096| 401[395284.4082| 146| 1816867.326| 16412891551
13 1299| 252387787.8| 43951162813| 429(422954.3168| 156| 1944048.039| 16254424161
14 1390| 252387787.8| 47027744210| 459| 452561.119| 167| 2080131.402| 16097905259
15 1487| 252387787.8| 50319686304| 491(484240.3973| 178 2225740.6| 15943281159
tong 256331770450
* X4c dinh chi phi xay dung va khai thdc quy doi :
- E & C A
\ XdcdinhP = K, +> —2 _ - d
. qd E qd — (l+ E )t tss
ad B ad L+Ey)
Béng xdc dinh P,
Gia tri Phuong an tuyén I Phuong an tuyén II
Ee 106038403206 112977522412.5
— Ky
Eq
A, 3809839611.96 4242153524.27
tss
(L+Ey)
i C 252069860533 256331770450
t=1 (1+ Eqd )t
P, (d/tuyén) 354.298.424.127 365.067.139.338

Vay chon phuong an tuyén I dé thuc hién thi cong

SOTF6: Oa Phudde - Lop : XD 903
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

PHAN 2:

THIET KE KY THUAT
Poan tuyén tir km1+600 — km2+600 (Trong phan thiét ké so bo)
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

CHUONG 1: THIET KE BINH PO

Trén co s& phuong an tuyén da chon ta tién hanh thiét k€ k§ thuat cho doan
tuyén trén.

Binh d6 duoc vé véi ty 1é 1:1000 cac duong dong miic cach nhau 1 m.

Néu nhu so bd trén binh d6 chu yéu la dua ra hudng tuyén chung cho ca
tuyén trong ting doan thi phin thiét k& k§ thuat ta phai trién tuyén bam sat dia
hinh, ti€n hanh thiét k& tho4t nuéc cu thé xem c6 cin phai b6 tri danh dinh, bac
nudc hay khong, su phoi hop binh d6 trac doc trac ngang va canh quan phai cao
hon. Binh d6 tuyén phai tranh ton that cao d6 mot cach vo 1y, trén binh d6 phai
c6 cdc coc km, H, coc chi ti€t 20 m mot coc, coc dia hinh va bang kiém tra do
dai, goc.

Bang duong cong nam cua doan tuyén

Chdai canh tuyén | Goc ngoat |Bkinh duong cong
(m) (do) (m)
P | Km:2+54.68 152.4 29°44°27” 400

STT| Ly Trinh

Trong doan tr Km1+600- Km2+600 & phan thiét k€ ky thuat ta phai cam ca
dudng cong chuyén ti€p & dudng cong ndm c6 str dung siéu cao 2%,3% thuan loi
cho diéu kién chay xe.

1. TINH TOAN CAM PUONG CONG CHUYEN TIEP DANG CLOTHOIDE:
Puong cong D1

R =400 i, =2%

L, =i *Bfi.. =0.02%6/0.01 =12m;

L, =VY/AT*I*R = 40°/47%0.5%400 =4.54m

1=0.5 m/s*: do tang gia toc li tam
Theo TCVN 4054-05V6i V=40km/h- R=100: 600m thi i, =2% va L. =20m
Vay chon chiéu dai duong cong chuyén tiép L =20m

1. Tinh toan cac yéu t6 co ban cua duong cong tron:

DPinh R Isc | Lct (m) a(do) | a(rad) | T=R.tg(a/2) | D=R.a

1 400 | 2% 20 14.4072 | 0.2514 75.83 150.871
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

2. Xac dinh thong s6 duong cong : A=+L*R

Pinh A
1 84.8528
3. Tinh goc kep : ? =L/2R
Pinh sin@=L/2R @ (do) Ktra Cos@
1 0.000174 0.01 Thoa man 0.999

Kiém tra thay

o >2¢, = Thoa man;

4. Xac dinh X, Y, (toa do diém cuéi dudong cong chuyén tiép) theo bang 3 -
7 (TKP OTO t1/48);

s/A X,/A Y,/A Xo Yo
0.38 0.379802 0.009142 50.244 1.209
5. Xac dinh cac chuyén dichp vat;
Pinh p=Y-R.(1-cos¢®) t=L./2 Ktra P<R/100
1 0.159 6 Thoa man

Kiém tra: p = 0.159m < R/100 =350/100 =3.5 m = Thoa man
6. Xac dinh diém bat dau va két thic cia duong cong chuyén ti€p qua tiép
tuyén méi: T,=t+T

Pinh T=t+T D, T TCT

1 133.6 160.56 343.95 771.71

Sau khi rai coc va lén dang dia hinh ta tién hanh khao sat dia chit bang cac
ho khoan va cac ho dao.
II. KHAO SAT TINH HINH PIA CHAT:

Thuc hién 3 16 khoan va 3 hé dao tham do dia chat tai dia diém c6 cao do
thay déi 6 dét vi du vi tri su6i hodc dinh doi.

Nhin chung cé két qua nhu sau:

Lé6p trén cung la hitu co day 0.20 m.

Lép tiép theo 1a 4 sét day tir 2.0 + 3. 2 m.

L6p ti€p theo la dat sét
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TIL BINH PO VA THIET KE TRAC DOC
1. Yéu cau khi vé triac doc ky thuat

Trac doc duoc vé véi ty 1é ngang 1/1000 , ty 1€ ding 1/100 , trén tric doc
thé hién mat cét dia chat;

- S6 liéu thiét k€& ngoai cao do dé (cao do mép nén dudng bén thap hon)
phai c6 do doc cua danh doc va cao do , cac s6 liéu khdc dé phuc vu thi cong;

- & phan thiét k& so bo ta chi tinh todn phan cu dudong cong ding ma cao do
dudng dé tai nhitng chd c6 dudng cong duéng ghi theo tang clia dudng doc thiang
nhung trong thiét k€ k¥ thuat thi phai ghi theo cao do ctia duong cong ding,
2.Trinh tu thiét ké
a. Huong chi dao:

Thiét ké thién vé diéu kién xe chay;
b. Xdc dinh cdc diém khong ché

Cac dém khong ché trén tuyén 1a nhitng noi dit cong thoat nuéc ma tai d6
nén dudng phai dip trén cong mot 16p t6i thi€u 0.5 m,va phu thudc vao két cau
4o duong

Do chuyén dich ctia dudng cong chuyén tiép la rat nhod nén Iuu vuc khong
déi vay ta chon cong nhu trong phan thiét ké kha thi ;
c. Thiét ké duong cong ditng

Pé dam bao tdm nhin tinh todn, xe chay ém thuan, an toan ta phai thiét k&
dudng cong ditng tai noi thay doi do doc ma hiéu dai s6 gitta hai do doc >= 10%
bén kinh qua 16n 1am tang khaoi luong dao dip cho nén phai thiét k& cho phu hop;

Viéc cam dudng cong ding duoc tién hanh nhu sau;

d. Xdc dinh diém doi doc C
X=X+ =40m;
Yo=Y, +*,

YB _YA — ((B _XA,TB

L: IA_iB
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XA I XB

Xg - Xa

-

3. Xac dinh cac diém bat dau (TP) va két thiic (TC) cua duong cong dimng:
chiéu dai tiép tuyén :
T= R(i,-ig)/2
Diém dau TD c6 toa do ;
Xop= Xc-T
Y= Ye-iny*T
Piém dau TC c6 toa do
Xpo= XA T
Yie= Yt T
3. Xac dinh diém goc cia duong cong ding E ,tai dé do doc doc =0;
Xipp =X Xpp =i, *R 5 Y=Y+ R*i%,/2
Bang cac yéu to duong cong ding

Ban kinh
STT | Ly trinh - i;(%)| 1,(%) | 0(%) K(m)| T (m) | P (m)
Loi | LOm

1 Km1+620 7000 | 25 | 23 | -0.2 | 144 61.65 | 0.27
2 |Km1+964.6| 7000 231 3.0 0.7 | 132.5| 80.99 | 0.47
3 Km2+251 6000 | 3.0 1.3 1.7 | 144.4 | 104.70 | 0.91
4 Km2+400 | 2500 1.3 | -3.0 | -1.7 [150.48| 42.97 | 0.37
5 Km2+500 3000 48.53 | 0.39

K&t qua tinh todan duoc ghi trong bang sau:
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Khoa xay dung Thiét ké duong 6 to
, Di€m doi o e a o e o
Dinh dé Diém tiép dau | Diém tiép cuoi biem goc
oc
L Xc Yc XTD YTD XTC YTC XE YE

b1 | 80 [220] 76.54 | 148 7474 | 292 | 74.88 | 223.00 | 75.68
b2 | 70 [410] 7391 | 343.8 | 7543 | 476.3 | 75.90 | 286.25 | 76.10
b3 | 80 |700| 81.42 | 627.8 | 79.25 | 772.3 | 82.36 | 882.75 | 83.08
b4 80.00] 900 | 83.52 | 824.8 | 82.54 | 975.3 | 81.26 | 870.25 | 82.84

IV. THIET KE TRAC NGANG VA TINH KHOI LUONG PAO PAP

Can ct vao diéu kién dia hinh dia chét thuy van noi tuyén di qua trén co so
két hop vdi binh d6 va tric doc tuyén va dua vao tiéu chudn thiét k& dudng 6 to
(TCVN4054-98); ta chon mai ta luy nén dao nén dap nén nira dao nira ddp nén
dang chit L nhu sau;

- Nén duong dap do doc taluy  1:m =1 :1,5.

- Nén dudng dao do doc mai ta luy I:m =I:1.

- Nén nira dao nira dap: Phan dao I:m=1:1.

Phan dap I:m=1:1,5.

- Nén dudng dap & dia hinh ¢ suon doc 16n truée khi dap phai danh bac
cap (I,>=20%);

Céc trac ngang duoc thé hién so bo nhu sau:

Nén dap hoan toan

T

Bnén

1)
Nén dao hoan toan
in(%) ﬁé
Zr N
L Bnén
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in(%) Nén nua dao nua dap

T

Bnén

I 1

Bang tinh todn khoi luong dao dip duoc thé hién trong phu luc.
V. TINH TOAN THIET KE RANH BIEN

Sau khi 1én dudng do6 ta tién hanh xac dinh khu vuc can lam ranh bién ,ranh
bién can lam & chd nén dao nén dap dudi 0.6m, Sau khi xdc dinh duge khu vuc can
lam ranh bién ta tién hanh tinh toan luu vuc va lu luong nuéc trong ranh bién dua
vao do tinh toan va thiét k€ tiét dién ngang cua ranh va chon bién phap gia co.

1. Nguyén tic thiét ké ranh bién

- Khi thiét k& ranh bién phai dam bao mép ranh cao hon muc nudc thi€t ké
trong ranh 0.2m, dén 0.25m, chi€u sau cua ranh khong vuot qua tri s6 quy dinh
sau;

+ Dat sét 1a 1.25m,

+ bat 4 sét 0.8m- 1.0m

+ bat a cat 1a 0.8m

- Kich thudc ranh cé thé 1a hinh thang, hinh tam gi4c, hinh chit nhat, Ta luy
cta ranh mot bén 14y theo ta luy cta nén dudng mot bén la 1:1, chiéu sau ranh
toi thiéu 12 0.4m,

Ranh bién duoc thié€t ké doc theo tuyén duong c6 do doc theo do doc cua
duong do doc cua ranh khong nho hon 0.5%, truong hop cd biét khong dudi
0.3%, dé khong bi t dong nuGc va rac , néu do doc doc qud ta phai gia ¢6 ranh
béang vat liéu phit hop véi van toc va luu lugng nudc trong ranh ,

Khi thiét k& khong dugc dé nudc tir ranh dudng dip chay vé ranh dudng dao
trir trudong hop duong nén dao nho hon 100m, khong cho nude tir ranh khac (ranh
dinh , ranh thoat nudc vv ) vé ranh doc va luon luon tim cach thoat nuéc ranh
doc , d6i v6i ranh hinh thang ¢t t6i da 1a 500m, con ranh hinh tam giac c t6i da
1a 250m, phai tim cach thoat nudc ra chd triing hoac lam cong cau thoat nudc;
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2. Thiét ké tiét dién ranh bién
a. Thiét ké'mdt cdt ngang;

Theo quy dinh va nguyén tac thiét k€ trén ta thdy ranh bién thodt mot lugng
nudc rat nho, Iuu vuc cta ranh bién chu yéu la thoat nudc tir mat duong va mot
phan nho tir mai doc xuéng ,.Do d6 luu lugng sé rat nho nén khong can tinh toan
thuy van véi ranh bién , ma chi theo cau tao.

b4y rong 0.4m.

Chiéu sau ranh l1a 0.4m.

Mai doc cua ranh ¢6 do doc 1: 1
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CHUONG 2:
TINH TOAN THUY VAN VA THIET KE THOAT NUGC

Tinh toan thi€t k&€ chi ti€t cong 1P100 tai Km 0+180 va cong 1P150 tai Km
0+773.44
1.CO SG LY THUYET.

Luu luong thiét ké dugc tinh theo phuong phéap hinh thai, sau d6 so sanh véi
két qua tinh & giai doan kha thi.
IL SO LIEU TINH TOAN.
STT | Cong | F(km2) | L(km) | YI(km) | bsd | B | mls |msd | ils
Cl | 1.25 | 0.073 0.16 0.17 | 0.25 |9.00| 0.25 | 23 81
C2 | 1.25 | 0.265 0.52 0.55 | 021 | 1.5 | 036 | 27
C3 | 1.25 | 0.214 0.48 050 | 0.16 | 1.1 | 0.21 | 24

Trong do:
— Loai cong: Cong tron bé tong cot thép
— Dién tich luu vuc: F(Km?)
— Chiéu dai su6i chinh L(Km)
— Chiéu dai su6i nhanh I=XL(Km)
— Do doc doc sudi chinh i
— Heg s6 nham long su6i m, =9
— Hé s6 nham Iuu vuc m=0.25
— Tinh Yén Bai thudc vung III, dit dugc xac dinh la dat cap 11
III. TRINH TU TINH TOAN
Xdc dinh muc nudc ddang trudc cong H
V6i luu lugng nhu trén, ta chon cong khong ap
Kha nang thoat nudc ctia cong khong ap dugce xac dinh theo cong thiic:
Q. =y.0.+/2.9.€—h__
Trong dé:
+ .. hé s6 van toc khi cong lam viéc khong ap, . =0,85.

+ o, tiét dién nude chay tai chd bi thu hep trong cong.
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+ h.: chiéu sdu nuéc chay trong cong tai chd thu hep, thudng lay

h,=0,65.h,..

+ h,: do sau phan giéi
+ g: gia tOc trong truong, g=9,81 (m/s°)

Ta co:
2
A= 2.g.?|/§.0)§ +h.
Két qua tinh toan duoc thé hién trong bang sau:

Cong | Hy| a | @, | O, ta | Aye Q.4 Loai congChé do
C, |210]0.93]| 8.55 | 2.54 [67.75]0.110 | 0.75 | 3.53 |Cong tron Ko ap
C, |250[0.97]| 9.63 [2.630|80.01| 0.12 |0.80 | 3.60 |Cong tron Ko ap
C, [230(095]9.13 | 2.1 | 68.2 | 0.23 |0.78 | 3.58 |Cong tron Ko ap

Céng | S6lg | D(m) | Hm) | Vera | dm) | H,, | H, | H,

C, 1 1.25 1.50 2.74 0.18 2.00 2.43 2.43
C, 1.25 1.5 2.86 0.2 2.5 2.56 | 2.56
C, 1.25 1.5 2.80 | 0.19 2.1 2.50 | 2.50
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CHUONGS3: TINH TOAN THIET KE CHI TIET

1. TINH TOAN KHA NANG PAM BAO TAM NHIN KHI BI VAO PUONG CONG
NAM

Co so tinh toan:

Khi di vao dudng cong ¢6 ban kinh nho nhiéu trudng hop c6 chudng ngai vat
nam phia bung dudng cong gay can trd cho tdm nhin nhu madi ta luy, cay c6i trén
dudng, nha cira cot den dién. Khi kiém tra gia thiét mét ngudi 14i dat cich mép phan
xe chay 1.5m, trén mot do cao 1.2m so v6i mat duong .Tao thanh mot quy dao chay
xe khi di vao dudng cong nam (gia thiét trén ting vdi thuc t€ vo lang xe thuong dat &
bén trdi va chiéu cao mat ngudi 14i trung binh cho cic loai xe 1.2m so v6i mit
duong).Theo qu§ dao néi trén, dung thudc dai do trén binh d6 cac chiéu dai tAm
nhin S, v& dudng bao cac tia nhin trén ta dugc truong nhin yéu cau.

Trong trudng hop trén chiéu dai tAm nhin S, nho hon chiéu dai dudong cong K
Khoang d& bo duoc tinh theo cong thic: Z=R(1-cosp/2)

Vé6i mit cit ngang clia cdc coc tai dudng cong nidm thit nhat thé hién trén
ban v& tai phu luc ta thay tai mat cat nay ta luy nén dao thiét k€ véi mai doc 1:1
thoa man diéu kién tim nhin khi di vao dudong cong nam do d6 khong can dao
b6 xung nita. Do tai coc 1a mit cit khé khan dam bdo tAm nhin nhit nén moi
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mat cat khac déu dam bao diéu kién tAm nhin ma khong cin kiém tra nita.

Tai mit cit ngang cua dudng cong nidm thi 2, ban kinh duong cong 16n
(1000m) nén khong cin quan tAm nhi€u vé tdm nhin vi ¢ ban kinh 16n tAm nhin
bi han ché khong dang ké.

IL. CAU TAO NANG SIEU CAO KHI PI VAO PUONG CONG NAM

Trong doan tuyén k¥ thuat ta sit dung 1 duong cong cé ban kinh 1a 600m
.Theo tieu chuan TCVN 4054-05 thi & 1 dudng cong nay déu phai b6 tri siéu cao
12 2% va 3%.

Ta chon thiét k&€ duong cong c6 1y trinh Km 0+693.44 dén Km 0+845.84

S6 liéu hinh hoc nhu sau:

— Ban kinh dudng cong: R=600m

— Do doc siéu cao trong duong cong i, = 2%.

— Chiéu dai dudng cong chuyén ti€p L. =12m.

— C4c s0 liéu khac 18y trong phan tinh toan & trén.
a. Co so tinh todn:

DPoan néi siéu cao duoc thuc hién véi muc dich chuyén hod mot cach diéu hoa
tir tric ngang thong thudng hai mai sang tric ngang dic biét c6 siéu cao .Su chuyén
hod nay s& tao ra mot do doc phu i, hay con goi 1a do doc ndng siéu cao i,

Chiéu dai dé thuc hién su chuyén hoa nay dugc tinh dim bao chuyén ho4 tir
1, thong thuong sang i, duoc tinh theo cong thuc:

Vé6i B = 6.0m, chon i,=1%, —L, =12 nhu di tinh todn trong phan tinh todn
cam duong cong chuyén ti€p dang Clothoide. Nhung thuc t€ chiéu dai dudng

cong chuyén tiép ta chon 1a L= 12m >L,_.. Nén ta thuc hién doan chuyén hod

nsc*
nay trén dudng cong chuyén ti€p.
b. Phuong phdp cdu tao siéu cao

CAu tao siéu cao theo phuong phap thi 2, bao gom céc budc:
- Gitt nguyén doc doc 1€ dudng i,,=6%
- Quay mai mat duong bén lung duong cong quanh tim duong cho mat duong tré
thanh mot m4i t6i thiéu i,= 3%

V6i phuong phdp cim nhu trén dé dam bdo duoc yéu cdu do doc trong
dudng cong duoc chuyén hod diéu hoa ta tién hanh nhu sau:
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Chia déu do doc trén ca dudng cong chuyén ti€p 50m .Cu thé dugc thé hién
trén ban vé la:

v' Mt cat khi bat ddu vao dudng cong chuyén ti€p (mat cat SC1)

v/ Mt cét khi bat dau vao dudng cong chuyén ti€p (mat cit ND1)

v Mt cit ¢6 do doc phia lung dudng cong = 0% (mait cat SC2)

v/ Mt cit mot mdi c¢6 do doc bang do doc t6i thiéu i =i =2.(mit cat TD1)
Trong d6: Tir mat cat TDC1 dén mat cit ¢ quay quang tim dudng con tir mat cat
TD1 quay quanh siéu cao theo tim dudng.

Tinh toan:

Tir d6 déc ngang 1a -2% nang 1én do6 doc siéu cao 2%trén mot doan L, =
20m, ta c6 téng so siéu cao can nang 1a 3%- (-2%) = 5% Tux d6 ta tinh dugc do
doc siéu cao can dat dugc sau 1m 1a:5/50 = 0.1%. Hay dé dat duoc do doc siéu
cao 1a 1% thi can mot doan 1a: 1/0.1 = 10 m
Tu su tinh todn trén ta tién hanh tinh todn duoc chiéu dai can thiét dé dat duoc
cac do doc siéu cao lan luot 1a -2%, 0%,3% va dua vao quan hé hinh hoc ta vé
dugc duong cao do tuong doi clia cdc vi tri trén trac doc nhu tim dudong, mép
trong, mép ngoai, dudong gidi han nén, dudng giGi han mat va I¢.

TAt ca c4c tinh to4n va tri s0 cling nhu hinh v& duoc thé hién trong ban vé

cau tao va bo tri siéu cao.

SOTF6: Oa Phudde - Lop : XD 903 73
Ma Sinh vién: 091374



Truong dai hoc dan 1ap Hai Phong

Do an tot nghiép

Khoa xay dung Thiét ké duong 6 to
PHAN III:
TO CHUC THI CONG

SOTF6: Oa Phudde - Lop : XD 903
Ma Sinh vién: 091374

74



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

CHUONG 1: CONG TAC CHUAN BI

Cong tac chuén bi 1a cong tdc ddu tién cua qua trinh thi cong, bao gbm:
phét cay, riy co, bo 16p dat hitu co, dao goc ré cay, lam dudng tam, xay dung lan
trai, khoi phuc lai c4c coc...

1. Cong tac xay dung lan trai :
- Trong don vi thi cong du kién s6 nhan cong l1a 60 nguoi, so can bd khoang
15 nguoi.
- Theo dinh mitc XDCB thi mdi nhan cong duoc 4 m? nha, can bo 6 m* nha.
Do d6 téng s6 m* 14n trai nha & 1a : 15x6 + 60x4 = 330(m?).
- Nang suat xay dung 1a 330/5 = 66(ca). V6i thoi gian du kién 1a 5
ngay thi s6 ngudi can thiét cho cong viéc 1a 66/5.2 =7 (nguoi) .
2. Cong tac lam duong tam
— Do diéu kién dia hinh nén cong tic lam dudng tam chi can phat
quang, chat cay va sir dung mdy Ui dé san phang.
— Loi dung cdc con dudng mon c6 sin dé van chuyén vat liéu.
— Du kién dung 5 nguoi cung 1 may ui D271A
3. Cong tac khoi phuc coc, doi coc ra khoi Pham vi thi cong
Du kién chon 5 cong nhan va mot may kinh vi THEO20 lam viéc nay.
4. Cong tac lén Khuon duong

Xac dinh lai cac coc trén doan thi cong dai 5319 (m), gobm cac coc H100,
coc Km va coc dia hinh,cac coc trong duong cong, cac coc chi tiét. Du kién 5
nhan cong va mot may thuy binh NIO30, mot mdy kinh vi THEO20 lam cong
tdc nay.

5. Cong tac phat quang, chit cay, don mat bang thi cong.

- Theo qui dinh dudng cap IV chiéu rong dién thi cong 1a 24 (m)

— Khéi lugng can phai don dep 1a: 24 x 5319 =127656 (m?).
Theo dinh mitc du todn XDCB dé don dep 100 (m?) can:
Nhan cong 3.2/7: 0.123(cong/100m?)

M4y i D271A  : 0.0155(ca/100m?)

x
- S6 ca may Ui can thiét la: 12765f0(§)'0155 =19.78 (ca)
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127656*0.123
100

- Chon doi lam cong tac nay la: 1 ui D271 ; 8 cong nhan.

- S6 cong lao dong can thiét la: =157.0167 (cong)

Du kién dung 10 ngudi = s6 ngay thi cong la: 157.0167/2.10 =7.85(ngay)
S6 ngay lam viéc cia may ui la : 19,78/2.1 = 9.89 (ngay)

Chon doi cong tac chuin bi gém:

2 may ui D271A + Imay kinh vi + 1mdy thuy binh + 25 nhan cong

Cong tac chudn bi duoc hoan thanh trong 10 ngay.
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CHUONG 2: THIET KE THI CONG CONG TRINH
- Khi thiét k€ phuong an tuyén chi st dung cong khong phai st dung ke, tu-
ong chan hay cdc cong trinh dic biét khac nén khi thi cong cong trinh chi ¢6 viéc
thi cong cong.

- S6 cong trén doan thi cong 12 9 cong, so liéu nhu sau:

STT Ly trinh ® (m) L (km) Ghi cha
Cl KmO0+469 1D 1.0 0.43 Nén dap
2 Kml1+135 1D 1.25 0.21 Nén dap
C3 Km1+829 1® 1.25 0.11 Nén dap
C4 Km2+258 1® 1.25 0.15 Nén dap
C5 Km2+538 1® 1.25 0.07 Nén dap
C6 Km2+822 1® 15 0.17 Nén dap
C7 Km3+476 1® 1.25 Nén dap
C8 Km4+269 1P 1.5 Nén dap

1. Trinh tu thi cong 1 cong

+ Khoi phuc vi tri dat cong trén thuc dia

+Dao ho méng va lam hé moéng cong.

+ Van chuyén cong va lap dit cong

+ Xay dung dau cong

+ Gia c06 thugng ha luu cong

+ Lam 16p phong nuée va moi noi cong

+ Dép dat trén cong, dim chit ¢6 dinh vi tri cong

- V6i cong nén dap phai dip 16p dat xung quanh cong dé giit cong va bao
quan cong trong khi chua lam nén.

- Bo tri thi cong cong vao mua kho, céac vi tri can c6 thé thi cong dugc
ngay, cdc vi tri con dong chdy c6 thé nan dong tam thoi hay lam dap chén tuy
thuoc vao tinh hinh cu thé.

2. Tinh toan nang suat vat chuyén lap dat 6ng cong
- D€ van chuyén va lap dat 6ng cong ta thanh 1ap t6 boc x€p gom:
Xe tai MAZ-503 (7T) + Can truc banh 16p KC-1562A

Nhan luc 14y tir s6 cong nhan lam cong tac ha chinh cong.
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Cac s0 liéu phuc vu tinh nang suét xe tai chd cac dot cong
- Toc do xe chay trén duong tam
+ Co tai : 20 Km/h
+ Khong tai : 30 km/h
- Thoi gian quay dau xe 5 phut
- Thoi gian boc d& 1 dot cong 1a 15 phuit.
- Cu ly van chuyén cong cach ddu tuyén thiét k€ thi cong 1a 10 km

P . 9 A g N L i
Thoi gian cua mot chuyén xe la: t = 60.(2—(') + ;—(I)) + 5+ 15xn

n : S6 dot cong van chuyén trong 1 chuyén xe
3. Tinh toan khéi luong dao dat ho méng va so ca cong tac
- Khoi luong dat dao tai cac vi tri cong dugc tinh theo cong thic:
V =(a+h).LhK
Trong d6: a: Chiéu rong ddy hd méng (m)
h : Chiéu sau ddy h6 méng (m)
L : Chiéu dai cong (m)
K:Héso (K=2.2)
- D€ dao h6 méng ta st dung may ti D271A.
a=2+¢+2x08 (mdrong lm mbi bén ddy cong dé dé thi cong)
d : Bé day thanh cong .
4. Cong tac mong va gia co:
- Can ctt vao loai dinh hinh méng, dit nén 4 sét, mong cong loai II nén dung
16p dém d4 dam day 30 cm.
- Gia c06 thugng luu, ha luu chia lam 2 giai doan.
+ Poan 1: Xay da 25 (cm), vita xi mang mac 100 trén 16p d4 dam day 10 cm.
+ Doan 2: Lat khan da 20 cm trén d4 dam day 10 cm
Ghi chu:
- Lam moéng theo dinh mic: 119.400 ;119.500; 119.600. NC 2.7/7
- L4t da khan tra dinh muc 200.600. NC3.5/7
( dinh mic XDCB 1994 )
5. Xac dinh khoi lwong dat dap trén cong
Véi cong nén dap phai dap dat xung quanh dé gilt cong va bao quan cong
trong khi chua 1am nén.Khéi luong dit dap trén cong thi cong bang may ti D271
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lay dat cach vi tri dat cong 20 (m) va dam so bo.
6. Tinh toan s6 ca may van chuyén vat liéu.

- P4 hoc, d4 dam, xi mang, cit vang duoc chuyén tir cu ly 5(km) t6i vi tri
xay dung bing xe MAZ-503 ning suét van chuyén tinh theo cong thiic sau:

T.PK, K,

1 1
—+ —+t
Vl V2

PVC =

Trong d6: T : Thoi gian lam viéc 1 ca 8 tiéng.
P : 1a trong tai cua xe 7 tan.
Kt : Hé so sur dung thoi gian Kt = 0,8
V1 : Van toc khi c¢6 hang V1 = 20 Km/h
V2 : Van toc khi khong cé hang V2 =25 Km/h
Ktt : Hé s0 lgi dung trong tai Ktt = 1
t : Thoi gian x€p d& hang t = 8 phiuit.
Thay vao cong thiic ta co:

8x7x0,8x1

5,5,8

Pvc=18 25 60 =733 (tdn/ca)
-bahocco: y=1,50 (T/m3)
- ba dam c6: y= 1,55 (T/m3)
- Cat vang c6:y = 1,40 (T/m3)
Khoi lugng can van chuyén cta vat liéu trén dugc tinh bang tong cuta tat ca
ting vat liéu can thiét cho timg cong tac.

Tt khéi lugng cong viéc can lam cho cac cong ta chon doi thi cong 1a 15
nguoi.

Ngay lam 2 ca ta c6 s6 ngay cOng tac cua ting cong nhu sau:

Nhu vay ta bo tri hai doi thi cong cong gom.
+ boi 1:

1 May ui D271A

1 Can cdu KC-1562A

1 Xe MAZ503

15 Cong nhan

Doi thi cong cong trong thoi gian12 ngay.
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+ Do1 2:
1 May ui D271A
1 Can cdu KC-1562A
1 Xe MAZ503
10 Cong nhan

Doi thi cong cong trong thoi gian21 ngay.
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CHUONG 3: THIET KE THI CONG NEN PUONG

I. GIOI THIEU CHUNG

- Tuyén duong di qua khu vuc doi nii, dat 4 sét, bé rong nén dudng 1a 9
(m), taluy dap 1:1.5, taluy dao 1:1. Nhin chung toan bo tuyén c¢6 kha nang thi
cong co gidi cao, do vay giam gia thanh xay dung, tang tdc do thi cong, trong
qud trinh thi cong két hop diéu phoi ngang, doc dé dam béo tinh kinh t€.

- Du kién chon mdy ch dao thi cong nén duong 1a :

+)M4dy cap chuyén cho céc cong viéc:Dao dit van chuyén doc tir nén dao
bu dap (100m<L<500m)

+) O to tw d6+mdy dao diing cho dao dat van chuyén doc dio bul ddp va van
chuyén dat tir mo vat liéu vé dap nén véi cu ly van chuyén trung binh 1 Km

+) M4y ui cho céc cong viéc nhu: Dao dit van chuyén ngang (L < 20m),
dao dat van chuyén doc tir nén dao b dap (L<100m),san va stra dat nén dudng.

+) M4y san cho cdc cong viéc:san stra nén duong va cac cong viéc phu khac
IL LAP BANG PIEU PHOI PAT

- Thi cong nén duong thi cong viéc chi yéu 1a dao, dap dat, cai tao dia hinh tu
nhién tao nén hinh dang tuyén cho diing cao do va bé rong nhu trong phan thiét ké.

- Viéc diéu phoi dat ta tién hanh lap bang tinh khdéi lugng dat doc theo
tuyén theo coc 100 m va khoi lugng dat tich luy cho tig coc.

- Két qua tinh chi tiét dugc thé hién trén ban vé thi cong nén
IIL. PHAN POAN THI CONG NEN PUONG

- Phan doan thi cong nén duong dua trén co s& bao dam cho su diéu dong
mdy moc thi cong, nhan luc dugc thuan tién.

- Trén moi doan thi cong can dam bao mot s6 yéu td giong nhau nhu trac
ngang, d6 doc ngang, khoi luong cong viéc. Viéc phan doan thi cong con phai
can ctf vao viéc diéu phoi dat sao cho bao dam kinh t€ va t6 chiic cong viéc trong
moi doan phu hop
v6i loai may chit dao ma ta s& ding dé thi cong doan dé. Dua vao cu ly van
chuyén doc trung binh,chiéu cao dit diap nén dudng kién nghi chia 1am hai doan
thi cong.

Doan I: Tit KmO + 00 d&n Km2+600(L = 2600 m)

Doan I: Tt Km2+600 dén Km 5+319 (L =2719 m)
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IV. KHOI LUONG CONG VIEC THI CONG BANG CHU PAO
1. Thi cong van chuyén doc dao bu dap bang may cap chuyén
A :Cong nghé thi cong
Khi thi cong van chuyén doc dao bu dép vé6i cu ly L>=100m thi thi cong van
chuyén bang mdy cap chuyén dat hiéu quéa cao nhat do kha ning van chuyén cua n.
Qua trinh cong nghé thi cong

STT Cong nghé thi cong Yéu cau may moc
1 |Pao dat & nén dao va van chuyén t6i vi tri dap |Mdy cap chuyén BG 321
2 |Rai va san dat theo chiéu day chua lén ép May ui D271A
3 |Té6i nudc dat do 4m tot nhat( néu can) Xe DM10
4 |Lu nén dap 6lan/diém V=3km/h Lu D400A
5 |Hoan thién cac cho ndi tiép giita ciac doan May ui D271A
6 |Pam lén mat nén dudng Lu D400A

B:Tinh toan nang suat may moéc.

Chon mdy cap chuyén loai vira ¢6 dung tich thang Q =9 m’

. U 3600Q.K,.K
Nang suat may trong mot gio: N = SXL (m’/ca)
Trong do :
Q : Thé tich thing chita
K,: Hé s0 roi rac cta dat. K, = 1.15( tra bang )
Kc =0.9 : Hé s6 chita diy thung
Kt =0.9 :hé s6 stt dung thoi gian
t : Thoi gian thuc hién 1 chu ki ti dat (s)
L L L. L
=2+ S+ S L 28, +t
Vx Vd v v

L,,V,,Ls V4 L, Ve, L, , V, ,quang duong va van toc khi xén dat
do,chuyén dat va quay lai

L,/V,+Ld Va=20(ph); Vc=0.7 m/s V, =1.23m/s

tq : Thoi gian chuyén huéng = 10(s)

ta: Thoi gian d6i s6 =5(s)

Vay t=1200+ L. /0.7+L, /1.23+2 .10+ 5
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= 1225+ L. /0.7+ L, /1.23

Thay s06 vao ta co:
182567

N = C (m’/ca)
1225+ +
0.7 1.23
Khi van chuyén thi 14y
L.=L,=Lo

Trén co s& d6 chon s6 mdy can thiét 1a: 2 may Gi + 1mady lu
2. Thi cong van chuyén doc dao bu dip bang may xiic+0to tu do
A :Cong nghé thi cong
Khi thi cong van chuyén doc dao bu dip véi cu ly L>=500m thi thi cong
van chuyén bing mdy xuc+6t6 tu d6 dat hiéu qua cao nhat do kha nang van
chuyén ctia no.
Qua trinh cong nghé thi cong

STT Cong nghé thi cong Yéu cau may moc
1 |Pao dat 6 nén dao va van chuyén t6i vi tri ddp  |Mdy dao KOMATSU
2 |Rai va san dat theo chiéu day chua lén ép May ui D271A
3 |Tudi nuée dat do 4m tot nhat( néu can) Xe DM10
4 |Lu nén dap 6lan/diém V=3km/h Lu D400A
5 |Hoan thién céc chd noi ti€p giita cidc doan May ui D271A
6 |Pam lén mat nén dudng Lu D400A

Chon may dao ED-4321 dung tich giu 0.4 m? ¢4 niang suit tinh theo cong
thitc sau :
3600.K, K,
N= 8xq T{_ (m*/ca)
Trong do :

q= 0.4 m’ -dung tich giu

Kc- Hé s6 chita day gau Kc =1.2

K, - Hé s6 roi rac cua dat. K. = 1.15( tra bang )

T — Thoi gian lam viéc trong mot chu dao cia may (s) :T=17(s)

Kt =0.7 :hé s6 st dung thoi gian cuia may

Chon 6t6 huyn dai dé van chuyén dat

S6 lugng xe van chuyén cén thi€t phai dim bao ning suat 1am viéc clia may
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dao , c6 thé tinh theo cong thiic sau:

K.t
— (xe)
t.uK,

Trong do :

Kd —Hé s6 su dung cua may dao ,lay Ka=0.7

Kx — Hé s6 sir dung thoi gian cua xe 6 t60 Kx=0.9

t — Thoi gian ctia mot chu ki dao dat t =15(s)

L. - SO gdu do day duoc mot thing xe : .. =

7a.K,

Q — Tai trong xe :Q= 10(T4n)

K, - Hé s0 roi rac cua dat. K, = 1.15( tra bang )

V —Dung tich gau V= 0.4 m’

y -Dung trong ctia dat : y =1.8T/ m’
K¢ — Hé s6 chira day gau : Ke=1.2

t” —Thoi gian cia mot chu ki van chuyén dat cta 6 to : t’=30phit =1800

giay

Thay so6 ta duogc

. 0.7.1800
"~ 15.10.1.15.0,9

18.0,4.1,2

=7.012(xe)

3. Thi cong van chuyén ngang dao bu dap bang may ui

A: Cong nghé thi cong

Khi thi cong van chuyén ngang dao bu dip dat hiéu qua cao nhét so véi

cac loai may khac do tinh co dong ctia né.

Qua trinh cong nghé thi cong

STT Cong nghé thi cong Yéu cau may moc
1 Dao dat & nén dao va van chuyén t6i vi tri May ui D 271
dap

2 | Rai va san dit theo chiéu ddy chua leén ép May ui D271A

3 | Té6i nSe dat do 4am t6t nhat( néu can) Xe DM10

4 | Lu nén déip 6lan/diém V=3km/h Lu D400A

5 | Hoan thién cac cho noi tiép giita cdc doan May ui D271A

6 | Dam lén mat nén dudng Lu D400A
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B:Ndng sudt mdy méc:

Chon may ui loai DS0A-17 véi may kéo co s& T-100M , stic kéo 100KN .
Nang sut cia mdy trong mot gio
3600V K., K

N = 8x % (m’/ca)
ck
Trong do:
V : thé tich khéi ddt trudc may Ui trude khi bat dau van chuyén
_ LH?
2t9¢,.K,

L =3.06 m : Chiéu dai 1ui ti

H =0.88m :chiéu cao ludi i ¢ =20 G6c ndi ma sat cua dit & trang thai
dong

K,: Hé s0 roi rac ctia dat. K, = 1.15( tra bang )

Thay s6 vao ta c6 V=2. 83 m’

K ,=0.9:hé s6 anh hudéng ctia do doc ( tra bang )

Ktg =0.7 :hé so su dung thoi gian

T, Thoi gian thuc hién 1 chu ki i dat (s)
LX
\Y,

C

LV
+—+ 28, + 28, +

X c v

Tck =

L,,V,,L.,V.,L,,V,,quing dudng va van toc khi xén dat ,chuyén dat
va quay lai

tx=L,/V, =5(6); V. =0.7m/s,V,=1.23m/s

te: Thoi gian chuyén huéng =10(s)

tha :Thoi gian nang ha Iudi ui=2(s)

ta: Thoi gian d6i s6=5(s)

T,=5+L./0.7+L, /1.2342 .10+2. 2 45

=34+ L. /0.7+ L, /1.23

Thay s vao taco :
5134752 X
= (m’/ca)
34+L/0.7+L/1.23
Khi van chuyén doc dao bu dip cu ly van chuyén

L c =Lw ; Lv =L
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Truong dai hoc dan 1ap Hai Phong

Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

% Bang tinh toan khoi luong cong tac thi cong nén cho tirng doan

Bién phap thi cong doan I doan II
may thi cong may ui may Ui
. khoi long 920.842 816.228
VC doc nd1 bo .
U cu ly van chuyén 67.3 60.4
<100m _
nang suat 277.77 301.35
sO ca 3.315 2.7
mady thi cong | may cap chuyén | mady cap chuyén
. khoi long 487.93 190
VC doc ndi bo -
cu ly van chuyén 193.093 205.37
>100m -
nang suat 110.12 108.325
sO ca 4.43 1.754
may thi cong may ui may Ui
khoi long 3803.127 7789.382
VC docdao bu >
L cu ly van chuyén 75 75
dap<100m _
nang suat 254.046 254.04
sO ca 15 30.66
mdy thi cong | mdy cap chuyén | mdy cap chuyén
khoi long 14731.32
VC docdao bu >
. cu ly van chuyén 250.83
dap >100m _
nang suat 102.15
sO ca 144.21
may thi cong may ui may ui
khoi long 1052.682 2886.122
VC ngang cu ly van chuyén 50 50
nang suat 351.5 351.5
sO ca 3 8.2
mady thi cong 0to + may xuc 0t0 + may xuc
khoi long 23158.088 42397.23
VC tir mo vé cu ly van chuyén 1000 1000
nang suat 494.97 494.97
sO ca 46.78 85.656
SOTI6: Oa Phuide - Lop : BD 903 86
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Khoa xay dung Thiét ké duong 6 to

V. TINH TOAN KHOI LUONG VA SO CA MAY LAM CONG TAC PHU TRO

Ngoai cdc cong tac chinh trong thi cong nén con cé cdc cong tac phu trg
nhu: Lu va san stra nén dép, stta nén dao, bat got taluy, dao ranh bién.

1. Lu lén va san stra nén dap

- Dung lu nang banh thép D400A va may ui D271A. Khoi luong dat can
san va lu chinh 1a khoi lugng dat dap nén dudng.

2. Stra nén dao, bat taluy

- Khéi lugng san dat 6 nén dao dugce tinh 1a khoi luong dit cho may i hay
mdy dao bo sot lai, chiéu day binh quan cho toan bo bé rong nén 1a 0.05m, nhu
vay 1m? dat ¢6 0.05m’.

- Khoi lugng taluy tinh cho dién tich taluy can bat got va tinh riéng cho
tung doan thi cong

- Ranh bién lam theo cau tao : ddy ranh bién rong 0.4m, chiéu sau 0.5m,
chiéu rong 0.4m, mdi taluy dao 1a 1:1, do d6 dién tich can dao ranh 12 0.45 (m?).
Tat ca cac cong viéc nay dugc thuc hién bang mdy sanD144.

Bang tong hop s6 ca may chu dao va ca may phu cho timg doan thi cong

Bang 3.8
May thi cong Cong viéc
Oto6 Maz 503 VC doc dao bu dap
M4y cap chuyén BG321 VC doc dao bu dap
Miy ui D 271 A VC doc dao bu dap
Miy ui D 271 A VC doc dao bu dap

VI. XAC PINH THOI GIAN THI CONG NEN PUONG

Chon t6 thi cong nén dudng gom:

-2 T6 nén, moi té gom: (ngay lam 2 ca).(Thi cong trén moi doan tuyén ho
tro'lan nhau)

+ 1 may dao KOMATSU

+ 6 0t6 Kamaz

+2 mdy Gi D271A

+ 1 may cap BG321

+ 2 lu banh thép D400A

+15 nhan cong

Thot gian thi cong: 20 ngay

SOTF6: Oa Phudde - Lop : XD 903 87
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Khoa xay dung Thiét ké duong 6 to

CHUONG 4: THI CONG CHI TIET MAT PUONG

1. TINH HINH CHUNG
Mat duong la 1 bo phan quan trong cua cong trinh,né chi€ém 70-80% chi
phi xay dung duong va anh huéng 16n dén chat luong khai thac tuyén.Do vay van
dé thiét k€ thi cong mat duong phal dugc quan tam 1 céch thich ddng,phal thi
cong mat duong dang chi tiéu k¥ thuat yéu ciu dua ra thi cong.
1. Két cau mat duong duoc chon dé thi cong la:
BTN hat min Scm
BTN hat tho ‘7cm
CPDD loai I I7cm
CPDDloai IT 22cm

2. Piéu kién thi cong:

Nhin chung diéu kién thi cong thuan 10i,CP da dam loai I va loai II duoc
khai thac tir mo d4 trong viing cu ly van chuyén trung binh 5 Km

Mady moc nhan luc: C6 day di may moc can thiét,cong nhan cé du trinh
do dé tién hanh thi cong
IL. TIEN PO THI CONG CHUNG

Can cut vao doan tuyén thi cong ta thady doan tuyén thi cong lgi dung dugc
doan tuyén truéc da hoan thanh do d6 khong phai lam thém duong phu,mat khac
mo vat liéu cling nhu phan xudng xi nghiép phu trg déu dugc nim & phia dau
tuyén nén chon hudng thi cong tir dau tuyén 1a hop 1y.

Phuong phap to chiic thi cong.

Kha nang cung cdp may moc va thiét bi day da,phuc vu trong qua trinh
thi cong,dién thi cong vira phai cho nén kién nghi st dung phuong phap thi cong
tuan tu d€ thi cong mat dudng.

¢ Chia mat duong lam 2 giai doan thi cong.
+ Giai doan I : Thi cong nén va 2 16p méng CPDD.
+ Giai doan II : thi cong 2 16p mat Bé Tong Nhua.
Chu y: Sau khi thi cong xong giai doan I phai ¢6 bién phap bao vé 16p mat CPbD
cam khong cho xe co di lai,dam bao thoat nuéc mat duong tot.
% Tinh toan t6c do day chuyén giai doan I: Do yéu cau vé thoi gian st dung
nén cong trinh mat dudng phai hoan thanh trong thdi gian ngan nhéit.Do do toc

SOTF6: Oa Phudde - Lop : XD 903 88
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do day chuyén duoc tinh theo cong thiic

Trong do :
L:chiéu dai tuyén thi cong L= 5319 (m)
T=min(T1,T2)

T1=TL- b

T2=TL- Y

Tl: Thoi gian thi cong du kién theo lich TL=31(ngay)

2t : S6 ngay nghi do anh hudng cta thoi tiét xau. Du kién 3ngay
T1=31-3=28(ngay)

2t Tong s6 ngay nghi 1&.(3 ngay)
=>T1=31-3=28(ngay)

=>T, ..=28 ngay

Tkt: Thoi gian khai trién day chuyén Tkt=2 ngay

Vmin,= 25515;) _ 20457 (m/ngay). ChonV,=250 (m/ngay)
+ Tinh t6¢c do day chuyén giai doan II: menzﬁ
Ttk

Trong d6: L:chicu dai tuyén thi cong L=5319 (m)
T=min(T1,T2)

T1=TL- 2"
T2=TL- 2.t
TI: Thoi gian thi cong du kién theo lich TL=22(ngay)
2t : S6 ngay nghi do anh hudng cta thoi tiét xau. Du kién 2 ngay
T1=22-2=20(ngay)

2, Tong s6 ngay nghi 1&.(1 ngay)
=>T1=22-1=21(ngay)
=>T ..=20 ngay

Tkt: Thoi gian khai trién day chuyén Tkt=1 ngay
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—>Vmin, :%13 _ 279.94(m/ngay).chon V; =400 (m/ngay)

II. QUA TRINH CONG NGHE THI CONG MAT PUONG
1.Thi cong mat duong giai doan 1.
1.1 :Thi cong dao khuon ao duong
Qua trinh thi cong khuon ao duong

Bang 4.11
. . Yéu cau
STT Trinh tu thi cong o
maymoc
1 |[DPao khuon 4o dudng bang mdy san tu hanh D144
2 |Lu long dudng bing lu niang banh thép 4 1an/diém; V = 2km/h D400

Khoi luong dat dao & khuon do duong la:
V =Bh.LK, K, K, (m?)

Trong do:
+ V: Khéi luong dao khuon 4o dudng (m?)
+ B: Bé rong mat duong B =6 (m)
+ h: Chiéu day toan bo két cau do dudng h=0.51m
+ L: Chiéu dai doan thi cong L=250m
+ K,: Hé s6 m& rong duong cong K,=1.05
+ K,: Hé s0 Ién ép K=1
+ K;: Hé s0 roi vai Ki=1

Vay: V=6.0,51.250.1,05.1.1 = 803.25 (m°)
Tinh todn nang suit dao khuon do duodng:

60.T.FLK,

N = (m’/ca)

Trong do:

+ T: Thoi gian lam viéc mot ca T = 8h

+ F: Dién tich dao: F = B.h =6.0,51 = 3.06 (m?)
+ t: Thoi gian lam viéc mot chu ky.

n, n -
(=L ey e N +2t'€Q, +n_+n,
vV, V. V }

X C S

t’: Thoi gian quay dau t” =1 phiit (bao gom ca nang, ha lugi san, quay dau
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va sang s0)
n=35n.=2;n,=1; V,=V_=V_ =80 m/phuit (4,8Km/h)
Vay nang suit may san la:

60.8.3,06.250.0.85

2.250.(£+£+i) +2.1.(5+2+1)
80 80 80
Bang khoi luong cong tac va so ca may dao khuon ao duong

N= =4729.09 (m*/ca)

. ] Loai |Pon | Khoi | Nang | SO ca
TT Trinh tu cong viéc , ) . )
may | vi (lugng| suat | may

Dao khuon do dudong bang mdy san 5
1 ¢ hanh D144 | M” 803.254729.09 | 0.169
r han

Lu long dudng bing lu niang banh
2 < aen D400 | Km | 0.25 | 0.441 | 0.567
thép 4 lan/diém; V = 2km/h

1.2 : Thi cong 16p cap phoi da dam loai IT
Do 16p cdp phoi d4 dam loai IT day 22 cm nén ta t6 chic thi cong thanh
116p (thi cong mot 1an).
Gia thiét 16p cap phoi da dam loai II 1a 16p cap phoi tot nhat dugc van
chuyén dén vi tri thi cong cach d6 5 Km.
Qua trinh cong nghé thi cong 16p cap phoi da dam loai II

STT Qua trinh cong nghé Yéu cau may moc

Van chuyén va dal CPPD loai II-16p dudi theo
1 x s MAZ — 503+EB22
chiéu day trua len ép

2 |Lu so bo bang lu nhe 8 1an/diém; V =2 Km/h  [Lu nhe D469A
Lu I&n chat bang lu nang16 lan/diém; V =3

3 Lu nang D400
Km/h

Dé xdc dinh dugc bién ché doi thi cong 16p cap phoi da dam loai I ,ta x4c
dinh khoi luong cong tac va nang suit ctia cac loai may
Tinh toan khoi lugng vat liéu cho cap phoi da dam loai II 14y theo
PMCB 1999 — BXD c¢6: H=22(cm) 12 19.85 m*/100m?
Khoi luong cap phoi da dam cho doan 250 m ,mat duong 6 m la:
V=6.19,85.2,5=297.75 (m?)
Dé tién cho viéc tinh todn sau ndy, trudc tién ta tinh niang suét lu, van
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chuyén va nang suat san.
a. Ndng sudt lu:
Dé lu Ién ta ding lu ndng banh thép D400 va lu nhe banh thép D469A (So
d6 Iu bd tri nhu hinh vé trong ban vé thi cong mit dudng).
Khi Iu long duong va 16p méng ta sit dung so do lu 1ong duodng, con khi lu
1én 16p mat ta st dung so d6 lu mat duong.
Nang sudt lu tinh theo cong thic:
_ TK,L
" L+0,01L
v
Trong dé:
T: Thoi gian lam viéc 1 ca (T = 8 gio)
K,: Hé s0 str dung thoi gian cta lu khi dam nén mat duong.K =0.8
L: Chiéu dai thao tac cta lu khi tién hanh ddm nén L=0.25 (Km).
(L=250m =0,25 Km —chiéu dai day chuyén).
V: Toc do lu khi Iam viéc (Km/h).
N: Téng s6 hanh trinh ma lu phai di.

R

N.B

Nyc
N = N,.N, = T Nht

N,.: S6 lan tac dung ddm nén d€ mat dudng dat d¢ chat can thiét.

N: S6 lan tac dung dam nén sau mot chu ky (xac dinh tu so do lu).

N, S6 hanh trinh lu phai thuc hién trong mot chu ky (xac dinh tu so do lu).
B : Hé s0 xét dén anh hudng do lu chay khong chinh xac (f = 1,2).

Bang tinh nang suat lu

Loai R i \4 P,

Iu Cong viée Nee | 0 Nu | N i) | (Km/ea)
D469 | Lu nhe mong dudng 8 2 8 32 2 0.33
D400 | Lunang mong duong | 16 2 12 | 96 3 0.264

b. Ndng sudt van chuyén va ddi cdp phoi:
Dung xe MAZ-503 trong tai la 7 tan

PTK, K ;
P = I—tln (Téan/ca)
—+ —+1
1 2
SOTF6: Oia Phude - Lip : D 903 92

Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

Trong do:
P: Trong tai xe 7 (Tén)
T: Thoi gian lam viéc 1 ca (T = 8 gio)
K,: Hé s6 su dung thoi gian K, = 0,8
K,: Hé so su dung tai trong K, =1,0
L : Culy van chuyénl1=35Km

T : Thoi gian xic vat liéu va quay xe, xép vat liéu bang xe xuc, thoi gian

xép 12 6 phiit, thoi gian d6 1a 4 phut

V,: Van toc xe khi ¢6 hang chay trén duong tam V, = 20 Km/h
V,: Van toc xe khi khong c6 hang chay trén duong tam  V, = 30 Km/h

7.8.08.1
5,5,6+4
2030 60

Vay: P, = =76.8 (Téan)

Dung trong ctia cAp phoi d4 dam sau khi da 1en ép 1a:2,4(T/m”)

Hé s6 dam nén cap phdai la:1,5

Vay dung trong cap phoi trudce khi nen ép la: i—g =1.6 (T/m’)

Vay ning suat cia xe Maz 503 van chuyén cap phéi la: % = 48(m’/ca)

Bang khoi luong cong tac va ca may thi cong 16p cap phoi da dam loai I1

o L Khoi | Pon | Nang | So ca
STT Qua trinh cong nghé Loai may . , .
luong | vi | suat | may
Van chuyén va rai cip phoi MAZ — 5
1., , 297.75| m 48 6.2
da dam loai IT 503+EB22
Lu so b bang lu nhe 8
20, D469A 0.25 | km | 0.33 | 0.757
lan/diém; V = 2 Km/h
Lu I&n chat bang lu niang 16
3 D400 0.25 | km | 0.264 | 0.947
lan/diém; V = 3 m/h
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Bang t6 hop doi may thi cong 16p cap phéi da dam loai 11

) . | So6 may
STT Tén may Hiéu may | .
can thiét
1 [Xe van chuyén cap phoi MAZ - 503 12
2 |May dai EB22 1
3 |Lu nhe banh thép D469A
4 |Lu nang banh thép D400 3

1.3: Thi cong 16p cap phoi da dam loai I:
Bang qua trinh cong nghé thi cong 16p cap phoi da dam loai I

STT Qua trinh cong nghé Yéu cau may
o . MAZ — 503+
I |Van chuyén va rai cap phoi da dam loai I .
may rai EB22
Lu so bo bing lu nhe 4 1an/diém, V=2 Km/h D469A
3 |Lu l&n bang lu nang 16 lan/diém; V=4 Km/h TS280

Lu len chat bang Iu D400 4 14n/diém; V=3 km/h D400

Dé x4c dinh dugc bién ché doi thi cong 16p cap phoi dd dam loai I ,ta x4c
dinh khoi luong cong tac va nang suit cua cac loai may
Tinh toan khoi luong vat liéu cho cip phoi da dam loai I 1ay theo DPMCB
1999 —-BXD c6: H=17(cm) = 15.35/100m?
Khoi lugng cap phoi dd dam cho doan 200 m ,mat dudong 8m la:
V=8. 15,35.2,5=307 (m’)
Dé tién cho viéc tinh todn sau ndy, trudc tién ta tinh nang suét lu, van chuyén
va nang suat san.
a, Ndng sudt lu:
Dé lu 1én ta ding lu niang banh thép D400 va lu nhe banh thép D469A lu
banh 16p TS280 (So d6 lu bo tri nhu hinh v& trong ban vé thi cong mat duong).
Nang sudt lu tinh theo cong thuc:
_ TK,L
" L+0,01L
RV
Trong do:

R

N.B

T: Thoi gian 1am viéc 1 ca (T = 8 gi0)
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Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

K,: Hé s0 str dung thoi gian ctia lu khi dam nén mat duong.

L: Chiéu dai thao tdc cua lu khi tién hanh ddm nén L=0.25(Km).

(L=250m =0,25 Km —chiéu dai day chuyén).

V: Toc d6 lu khi 1am viéc (Km/h).
N: Tong s6 hanh trinh ma lu phai di.

N C
N = ch'Nht = Ty N

N,.: S6 lan tac dung didm nén d¢€ mat duong dat do chat can thiét.

N: S6 lan tac dung dam nén sau mot chu ky (xac dinh tu so do lu).

N,,: S6 hanh trinh lu phai thuc hién trong moét chu ky (xac dinh tu so do 1u).

B : Hé s6 xét dén anh hudng do lu chay khong chinh xac (B = 1,2).

Bang tinh nang suat lu

Loai . \% P,
Cong viéc Nie | m | Ny | N
lu (Km/h) | (Km/ca)
D469 | Lu nhe méong duong | 4 2 10 | 20 2 0.53
TS280 | Lu nang banh 16p 16 | 2 8 64 4 0.33
D400 | Lu nang banh thép 4 2 12 | 24 3 0.66

b. Nding sudt van chuyén cdp phoi:
Dung xe MAZ-503 trong tai 1a 7 tan

P =
vC I I

PTK, K

% (Tan/ca)

—+ —+1

Vl V2
Trong dé:

P: Trong tai xe 7 (Tan)

T: Thoi gian lam viéc 1 ca (T = 8 gio)

K,: Hé s6 st dung thoi gian K, = 0,8

K,: Hé s6 sur dung tai trong K, =1,0

L : Culy van chuyénl=35Km

T : Thoi gian xtc vat liéu va quay xe, x€p vat liéu bang xe xiic, thoi gian

x€p 1a 6 phiit, thoi gian d6 1a 4 phit

V,: Van toc xe khi ¢6 hang chay trén duong tam V, = 20 Km/h

V,: Van toc xe khi khong cé hang chay trén duong tam V, = 30 Km/h
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Khoa xay dung Thiét ké duong 6 to
7.8.08.1
ay: P, = i =76.8 (Ta
Vay: P= g e = =768 (Tin)
—+—+ =
20 30 60

Dung trong ctia cdp phoi d4 dam sau khi da 1en ép 1a:2,4(T/m?)
Hé s6 dam nén cap phoi la:1,5

Vay dung trong cip phdi trudc khi nen ép la: i—g =1.6 (T/m?)

Vay nang suat ctia xe Maz 503 van chuyén cap phoi la: 71L68 = 48(m’/ca)

Bang khoi luong cong tac va ca may thi cong 16p cap phoi da dam loai I

Khoi |Pon| Nang | SO ca

STT Qua trinh cong nghé Loai may . . )
luong | vi | suat | may

Van chuyén va ral cap phoi MAZ — ;

1 , 307 |m’ | 48 |6.395
da dam loai I 503+EB22
Lu so b bang lu nhe 4

2 00, D469A 0.25 |km | 0.53 |0.471
lan/diém, V=2 Km/h
Lu I&n bang lu nang 16

30 s TS280 0.25 |km | 0.33 |0.757
lan/diém; V=4 Km/h
Lu leén chat bang lu D400 4

4 D400 0.25 |km | 0.66 {0.379

lan/diém; V=3 km/h

Bang t6 hop doi may thi cong 16p CP PD loai I

) S6 may
STT Tén may Hiéu may | .
can thiét
1 |Xe van chuyén céap phoi MAZ - 503 12
2 |May rai EB22 1
3 |Lu nhe banh thép D469A 2
4 |Lu nang banh I6p TS280 2
5 |Lu ndng banh thép D400 3
SOTF6: Oa Phude - Lip : D 903 926
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2.Thi cong mat duong giai doan II .
2.1: Thi cong 16p mat duong BTN hat tho

Cac 16p BTN dugc thi cong theo phuong phap rai nong, vat liéu duoc van
chuyén tir tram tron vé€ véi cu ly trung binh 1a 3 Km va dugc rai bing mdy rai
DI150B

Bang qua trinh cong nghé thi cong va yéu cau may méc
Bang 4.8

STT Qua trinh cong nghé thi cong Yéu cau maymoc

Van chuyén BTN chit hat tho Xe MAZ - 503

3 |Rai hon hop BTN chat hat vira D150B
Lu bang lu nhe 16p BTN 4 lan/diém; V =2 km/h D469A
Lu bing lu nang banh 16p 16p BTN 10 lan/diém;

5 u bang lu nang banh 16p 16p an/diém TSI80
V =4 km/h
Lu bang lu nang 16p BTN 6 lan/diém; V =3

6 u bang lu nang 16p an/diém DUSA
km/h

Khoi lugng BTN hat tho can thiét theo PMXD co ban —-BXD véi 16p BTN
day 7 cm:16,26(T/100m?)
Khai luong cho doan dai 400m, bé rong 8 m la: V=8.16,26.4=520.32 (T)
Niang sudt lu 1én BTN :Sir dung Iu nhe banh sit D469A,lu 16p TS 280,lu ning
banh thép DUSA,vi thi cong BTN la thi cong theo ting vét ral nén nang suét lu
c6 thé duoc tinh theo cong thic kinh nghiém,khi tinh todn nang suat lu theo cong
thac kinh nghiém ta duoc két qua giong nhu nang suat lu tinh theo so do lu
Bang tinh nang suat lu

Bang 4.5
Loai lu Cong viéc w | ™| Ny | N | V(Km/h) | P, ,(Km/ca)
D469  |Lu nhe banh thép 4 12|12 ] 24 2 0.44
TS280 |Lu nang banh 16p 10 |2 | 8 | 40 4 0.352
DUSA |Lu nang banh thép 6 | 2| 12 | 36 3 0.264

Ndng sudt van chuyén BTN :xe tu dé6 Maz 503:
Dung xe MAZ-503 trong tai 1a 7 tan

SOTF6: Oia Phude - Lip : D 903 97
Ma Sinh vién: 091374



Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

PTK K
P, = I—tltt (Téan/ca)
—+ —+1
1 V2

Trong do:
P: Trong tai xe 7 (Tén)

T: Thoi gian lam viéc 1 ca (T = 8 gio)
K,: Hé s6 st dung thoi gian K, = 0,8
K,: Hé s st dung tai trong K, =1,0
L : Culy van chuyénl=3 Km

T : Thoi gian xic vat liéu va quay xe, xép vat liéu bang xe xic, thoi gian

x&p 12 6 phiit, thoi gian d6 1a 4 phut

V,: Van toc xe khi ¢6 hang chay trén duong tam V, = 20 Km/h

V,: Van toc xe khi khong c6 hang chay trén duong tam  V, = 30 Km/h

7.8.08.1
3,8 ,6€+4
20 30 60

Vay: P, =

=106,7 (Tén)

Dung trong ctia BTN chua len ép 1a:2,2(T/m”)
Hé s6 dam nén cap phoi la:1,5

Vay nang suat cia xe Maz 503 van chuyén BTN la:

106.7

Luong nhua dinh bam (0.5 kg/m?): 400.80,5 = 1600(Kg)=1.6(T)
Theo bang (7-2) sich Xay Dung Mat Puong ta ¢6 nang suit cua xe tudi

nhua D164 1a: 30 (T/ca)

Bang khoi luong cong tac va ca may thi cong 16p BTN hat tho

: =71.13 (m?*/ca)

STT ?ﬁlilégt;igr:% Loai may llé(l::; D‘?in l\sllﬁl:tg So ca
1 E;Ir?l‘l(glguialt(/lrlrrllg D164A 1.6 T 30 |0.053
) \Bf%c}?;};iré va rai Xe Maz 503 +D150g | 72032 T | 7113 7.315
3 {gllrll/l?iéllgr%l ,luV nlzlg lzlm/h DAGOA 04 | Km | 0.44 |0.909
4 lléilrll/l(oifiigr%l;lliflfipélll(()m/h TS280 0.4 Km | 0.352 |1.136
5 {grll/l(;aig;e?n\% i ke DUSA 0.4 km | 0.264 | 1.515
SOTI6: Oa Phuide - Lop : BD 903 98

Ma Sinh vién: 091374




Truong dai hoc dan 1ap Hai Phong
Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

3. Thi cong l6p mat duong BTN hat min

Cac 16p BTN dugc thi cong theo phuong phap rai ndng, vat liéu dugc van
chuyén tir tram tron vé véi cu ly trung binh 12 3 Km va duoc rai bang may ral D150B

Bang qua trinh cong nghé thi cong va yéu cau may méc

STT Qua trinh cong nghé thi cong Yéu cau maymoc
2 |Van chuyén BTN Xe MAZ - 503
3 |Rai hon hop BTN D150B
4 |Lu bang lu nhe 16p BTN 4 lan/diém; V =2 km/h D469A
s Lu bing lu nang banh 16p 16p BTN 10 lan/diém; T80
V =4 km/h
6 |Lu bing lu ning 16p BTN 6 lan/diém; V = 3 km/h DUSA

Khoi lugng BTN hat min can thiét theo PMXD co ban —BXD véi 16p BTN
day 5 cm:12,12(T/100m?)
Khoi lugng cho doan dai 400m,bé rong 8 m la:
V=8.12,12.4=387.84 (T)
Niang sudt lu 1en BTN :Skr dung lu nhe banh sat D469A,lu 16p TS 280,lu
nang banh thép DU8A,vi thi cong BTN la thi cong theo tiing vét ral nén nang

sudt lu c6 thé dugc tinh theo cong thic kinh nghiém khi tinh todn niang suét lu

theo cong thic kinh nghiém ta dugc két qua giong nhu nang suat lu tinh theo so

do lu
Loai lu Cong viéc Nye | m | Ny | N | V(Km/h) | P ,(Km/ca)
D469 Lu nhe banh thép 4 2 |12 | 22 2 0.44
TS280 | Lunangbanhlop | 10 | 2 | 8 | 40 4 0.352
DUSA | Lunangbanhthép | 6 | 2 | 12 | 36 3 0.264
Ndng sudt van chuyén BTN :xe tuw dé Maz 503 :
Dung xe MAZ-503 trong tai la 7 tan
SOTF6: Oia Phude - Lip : D 903 929

Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

PTK. K
P, = I—tltt (Tan/ca)
—+ —+1

1 V2

Trong do:

P: Trong tai xe 7 (Tan)

T: Thoi gian lam viéc 1 ca (T = 8 gi0o)

K,: Hé s6 st dung thoi gian K, = 0,8

K,: Hé so su dung tai trong K, =1,0

L : Culy van chuyén =3 Km

T : Thoi gian xic vat liéu va quay xe, xép vat liéu bang xe xuc, thoi gian
x&p 12 6 phiit, thoi gian d6 1a 4 phit

V,: Van toc xe khi ¢6 hang chay trén duong tam V, = 20 Km/h

V,: Van toc xe khi khong cé hang chay trén duong tam V, = 30 Km/h

7.8.08.1

3 3 €+4

207307 60
Dung trong ctia BTN chua len ép 1a:2,2(T/m’)

Hé s6 dam nén cdp phoi la:1,5

Vay: P, = =106,7 (Tan)

Vay ning suat clia xe Maz 503 van chuyén BTN 1a: % =71.13 (m’/ca)

Bang khoi luong cong tac va ca may thi cong 16p BTN hat min
Bang 4.6

L .| Khoi .| Nang |
STT | Qua trinh cong nghé |Loai may Don vi . | SOca
luong suat

1 |Van chuyén varai BIN | D164A |38784) T | 71131 545

Lu bang lu nhe 4 0.4 Km | 0.44 | 0.909
2 D469A

lan/diém; V =2 km/h

Lu béang lu 16p 10 0.4 Km | 0.352 | 1.136
3 e TS280

lan/diém; V = 4 km/h

Lu 12 phang 6 lan/diém; 0.4 km | 0.264 | 1.515
4 DUSA

V =3 km/h

SOTF6: Oa Phude - Lip : D 903 700

Ma Sinh vién: 091374



Truong dai hoc dan 1ap Hai Phong

Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

< Bang tong hop qud trinh cong nghé thi cong 40 dudng giai doan 1

N L Khéi | Pon | Nang ’
TT| Qua trinh cong nghé Loai may . . SO ca
luong vi suat
bao khuon 4o dudong 3
1 . ) . D144 803.25 | M’ |4729.09 | 0.169
bang may san tu hanh
Lu long dudng bing Iu
2 nang banh thép D400 0.25 | Km | 0441 |0.567
4 1an/diém; V = 2km/h
Van chuyén va rai cap MAZ — ;
3 ol , 297.775 | m 48 6.2
phoi da dam loai IT 503+EB22
Lu so bo bang lu nhe 8
4 s D469A 0.25 km 0.33 | 0.757
lan/diém; V = 2 Km/h
Lu 1én chat bang lu niang
5 < aen D400 0.25 km | 0.264 | 0.947
16 lan/diém; V = 3 m/h
Van chuyén va rai cap MAZ — \
6 o , 307 m 48 6.395
phoi da dam loai I 503+EB22
Lu so bo bang lu nhe 4
7 < s D469A 0.25 km 0.53 |0471
lan/diém, V=2 Km/h
Lu I&n bang Iu nang 16
8 < s TS280 0.25 km 0.33 | 0.757
lan/diém; V=4 Km/h
Lu leén chat bang lu D400
9 < aen D400 0.25 km 0.66 | 0.379
4 lan/diém; V=3 km/h
SOTI6: Oa Phuide - Lop : BD 903 7017

Ma Sinh vién: 091374



Truong dai hoc dan 1ap Hai Phong

Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

% Bang téng hop qu4 trinh cong nghé thi cong 40 dudng giai doan II

Tué6i nhua dinh bam(0.5 1.6 T 30 0.053
10 s D164A
lit/m~)
. . XeMaz | 52032 | T 71.13 | 7.315
Van chuyén va rai BTN
11 503
hat tho
' +D150B
Lu bang lu nhe 4 0.4 Km 0.44 | 0.909
12 < s D469A
lan/diém; V =2 km/h
Lu bang lu 16p 10 0.4 Km | 0.352 | 1.136
16 < s TS280
lan/diém; V = 4 km/h
Lu 12 phang 6 lan/diém; 0.4 km | 0.264 | 1.515
13 DUSA
V =3 km/h
Van chuyén va rai BIN 387.84 | T 71.13 | 5.45
14 , DI164A
Hat min
Lu bang lu nhe 4 0.4 Km | 044 |0.909
15 < s D469A
lan/diém; V =2 km/h
Lu bang lu 16p 10 0.4 Km | 0.352 | 1.136
26 < s TS280
lan/diém; V = 4 km/h
Lu 12 phang 6 lan/diém; 0.4 km | 0264 |1.515
17 DUSA
V =3 km/h
SOTI6: Oa Phuide - Lop : BD 903 702

Ma Sinh vién: 091374




Truong dai hoc dan 1ap Hai Phong

Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

+¢ Tinh toan lya chon s6 may va thoi gian thi cong giai doan I

o . Soca| S6 | Soca | Sogio
STT | Qua trinh cong nghé Loai may . . . .
may | may | thi cong | thi cong
bao khuon 4o dudong
1 . ) . D144 0.169 | 1 0.169 | 1.352
bang may san tu hanh
Lu long dudng béng Iu
2 nang banh thép D400 0.567 | 3 0.189 | 1.512
4 1an/diém; V = 2km/h
Van chuyén va rai cap MAZ —
3 L , 6.2 12 | 0.5167 | 4.13
phoi da dam loai II 503+EB22
Lu so bo bang lu nhe 8
4 s D469A 0.757 | 2 0.379 | 3.028
lan/diém; V = 2 Km/h
Lu lén chat bang lu
5 |nang 16 lan/diém; V = D400 0.947 | 3 0.315 | 2.525
3 m/h
Van chuyén va rai cap MAZ —
6 . , 6.395 | 12 | 0.5329 | 4.263
phoi da dam loai I 503+EB22
Lu so bo bang lu nhe 4
7 < s D469A 0471 | 2 0.236 | 1.884
lan/diém, V=2 Km/h
Lu Ién bang lu nang16
8 < s TS280 0.757 | 2 0.379 | 3.028
lan/diém; V=4 Km/h
Lu len chat bang lu
9 | D400 4 1an/diém; V=3 D400 0379 | 3 0.126 | 1.011
km/h
SOTF6: Oia Phude - Lip : D 903 703

Ma Sinh vién: 091374




Truong dai hoc dan 1ap Hai Phong

Khoa xay dung

Do an tot nghiép
Thiét k& dudng 6 t6

Tinh todn lua chon s6 mdy va thoi gian thi cong giai doan II

10

Tudi nhya dinh
bam(0.5 lit/m?)

DI164A

0.053

1

0.053

0.424

11

Van chuyén va rai
BTN hat tho

Xe Maz
503+D150B

7.315

12

0.609

4.872

12

Lu bang Iu nhe 4
lan/diém; V =2 km/h

D469A

0.909

0.455

3.636

13

Lu bang lu I6p 10
lan/diém; V = 4 km/h

TS280

1.136

0.568

4.544

14

Lu 13 phang 6
lan/diém; V = 3 km/h

DUSA

1.515

0.505

4.04

15

Van chuyén va rai
BTN min

503+D150B

5.45

0.454

3.633

16

Lu béang lu nhe 4
lan/diém; V =2 km/h

D469A

0.909

0.455

3.636

17

Lu béng lu 16p 10
lan/diém; V = 4 km/h

TS280

1.136

0.568

4.544

18

Lu Ia phang 6
lan/diém; V = 3 km/h

DUSA

1.515

0.505

4.04

3. Thanh lap doi thi cong mat duong:

+ 1 mdy rai D150B
+12 6 t6 MAZ 503

+ 2 lu nang banh 16p TS 280
+2 lu nhe banh thép D469A
+ 3 lu nang banh thép DUSA

+ 1 xe tuéi nhua D164A

+ 15 cong nhan

SOTF6: Oa Phudde - Lop : XD 903
Ma Sinh vién: 091374
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Truong dai hoc dan 1ap Hai Phong

Do an tot nghiép
Khoa xay dung

Thiét ké duong 6 o

CHUONG 5: TIEN PO THI CONG CHUNG TOAN TUYEN

Theo du kién cong tac xay dung tuyén khoang 2 thang. Nhu vay dé thi cong
cac hang muc cong trinh toan doi mdy moc thi cong dugc chia lam cac doi nhu sau:
1. Poi 1: Cong tac chuan bi

Cong viéc:Lam duong tam,xay dung lan trai ,don dep dao bo chat hitu
co,chuén bi mat bang thi cong

Doi cong tac chudn bi gom:

2 xe ui D271A

1 may kinh vi

1 mdy thuy binh

1Xe van chuyén Kamaz

25 Cong nhan
Thoi gian 11 ngay
2. Poi 2:Poi xay dung cong
Cong viéc:xay dung cong trinh thoat nuéc
Dai thi cong cong bao gobm:2 doi cong thi cong ho trg 1an nhau
+ Doi 1
1 may dao gau nghich
1 may thiy binh
1 can cdu
1Xe van chuyén Kamaz
15 Cong nhan
Thot gian:12 ngay
+ Do1 2
1 may dao gau nghich
1 mdy thuy binh
1 can cdu
1Xe van chuyén Kamaz
10 Cong nhan
Thoi gian:19 ngay

SOTF6: Oa Phude - Lip : D 903

7105
Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

3. Thi cong nén dudong gom 2 doi, thi cong ho tro nhau,moi doi gom
2 May ui
1 mdy thuy binh
1 may dao
2Lu nang D400A
12 Xe van chuyén
25 Cong nhan

Thot gian:20 ngay

4.Thi cong méng gom 1 doi
12 Xe van chuyén
1 may thiy binh
2 Lu nhe banh thep D469A
2 Lu nang banh 16p TS280
3 Lu nang banh 16p D400A
1 May rai CPbD
20 Cong nhan

Thot gian:23 ngay

5. Thi cong mat gom 1 doi
12 Xe van chuyén
2 Lu nhe banh thep D469A
2 Lu nang banh l6p TS280
3 Lu nang banh 16p DUSA
1 may thuy binh
1 May rai BTN
1 May tudi nhua
10 Cong nhan

Thoi gian:15 ngay

6. DPoi hoan thién: Lam nhiém vu thu don vat liéu,tréng co, cam cac bién bao

1 mdy thuy binh

1 Xe van chuyén

10 Cong nhan
Thoi gian:10 ngay

SOTF6: Oa Phudde - Lop : XD 903
Ma Sinh vién: 091374
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Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

7. Ké hoach cung iing vat liéu,nhién liéu
Vat liéu lam mat duong bao gom:

+CP d4 dam loai II va cap phoi da dam loai I dugc van chuyén dén cong
truong cach 5 Km

+BTN dugc cung céip theo nhu cu cu thé
Nhién liéu cung cap may moéc phuc vu thi cong day du va phu hop véi ting loai
may.

Tién do thi cong cu thé dugc thé hién trén ban vé thi cong chung toan tuyén.

SOTF6: Oa Phudde - Lop : XD 903 107
Ma Sinh vién: 091374



Truong dai hoc dan lap Hai Phong Do an tot nghiép
Khoa xay dung Thiét ké duong 6 to

TAI LIEU THAM KHAO

1. Nguyén Quang Chiéu, D6 Ba Chuong, Duong Hoc Hai ,Nguyén Xuéan Truc.
Gido trinh thiét ké duong ¢ t6 . NXB Giao thong van tai .Ha Noi —1997

2. Nguyén Xuan Truc, Duong Hoc Hai, Nguyén Quang Chiéu. Thiét ké" duong
0 16 tdp hai. NXB Giao thong van tai .Ha Noi —1998 .

3. Nguyén Xuan Truc. Thiét ké duong 6 t6 cong trinh vuot séng tdp ba.

4. Duong Hoc Hai . Cong trinh mdt duong 6 t6 . NXB Xay dung. Ha Noi —
1996.

5. Nguyén Quang Chiéu, Ha Huy Cuong, Duong Hoc Hai, Nguyén Khai. Xdy
dung nén duong 6 t6 NXB Gido duc .

6. Nguyén Xuéan Truc, Duong Hoc Hai, Vii Dinh Phung. S6 tay thiét ké duong
T1.NXBGD. 2004

7. Nguyén Xuan Truc, Duong Hoc Hai, Vi Dinh Phung. S6 tay thiét ké” duong
T2.NXB XD . 2003

8. BO GTVT. Tiéu chudn thiét ké Puong 6 t6 (TCVN & 22TCN). NXB GTVT

2003

9. Bo GTVT. Tiéu chudn thiét k¢’ Duong 6 t6 (TCVN 4054-05). NXB GTVT
2006

SOTF6: Oa Phudde - Lop : XD 903 708

Ma Sinh vién: 091374



