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NHIEM VU PO AN

1. Noi dung va cac yéu cau can giai quyét trong nhiém vu do an tot nghiép
(vé 1y luan, thuc tién, coc 6 liéu can tinh todn va cac ban vé).
Thiét k€ d6 an tot nghiép nganh dudng, yéu cau hoan thanh bon phan
chinh:
- Phan 1: Thuyét minh du an dau tu va thiét k&€ co s6 (Thuyét minh + 5 - 6
ban vé)
Nhiém vu chinh:

+ Tra va tinh toan theo 1y thuyét da hoc cac chi tiéu ky thuat tuyén duong
(Theo TCVN 4054 — 2005; TCN 211-2006 ...).

+ Thiét k& chi tiét: Binh d6 - Trac doc — Tric ngang hai pa tuyén.

+ Thiét k€& tinh toan, va so sanh lua chon phuong an két cau ao duong cho
truong hop dau tu tap trung. (Khong tinh cho phuong an dau tu phan ky,
va nhu vay khong yéu cau luan chiing kinh t&€ k¥ thuét so sanh Iua chon
két cau 4o dudng).

+ So sanh lua chon pa tuyén, danh gia hiéu qua dau tu phuong an chon.

- Phan 2: Thiét k&€ k¥ thuat cho mot doan tuyén ctua pa dugc chon (Thuyét
minh + 2 - 3 ban vé)

Nhiém vu chinh:

+ Thiét k&€ Binh d6 - Trac doc — Triac ngang cho doan tuyén ma Gv yéu

cau

+ Thiét k€ chi tiét cau tao mot dudng cong (dudng cong chuyén ti€p, c6

mo rong va siéu cao).
- Phan 3: Thiét k€ thi cong (Thuyét minh + 3 - 4 ban vé)
Nhiém vu chinh:

+ Thiét ké thi cong chi ti€t mot cong thoat nude ngang duong
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+ Thiét k€ thi cong chi tiét nén dudng
+ Thiét k€ thi cong chi tiét mat duong.
- Phan 4: Thiét k€& chuyén dé

Sinh vién phai thuc hién thiét k€ mot chuyén dé (bdo hiéu di€u bo, cong
trinh phong ho, niit giao, ....).

2. C4c s6 liéu can thiét dé thiét k€, tinh todn :

Pau dé thiét ké:

Thiét k€ tuyén duong mé méi tir K5 dén J3
Tinh Cao Bang

Cac so liéu thiét k& ban dau.

Luu lugng thiét k€ nam thi 15: 1401 xe/ng.d

Heé s6 tang xe: q=6%

Thanh phan dong xe(%):
Xe con Volga : 27%
Xe tai nhe (6,5T) 1 25%

Xe tai trung ZIN-150 (8,5T) :35%
Xe tai nang MAZ-200 (10T) :13%
Binh d6 tuyén thiét ké&: Ti lé 1:10000 Chénh cao dong mic AH = 5(m)
Céc diéu kién khac tu gia thiét.
3. Dia diém thuc tap tot nghiép:
Cong ty xay dung va dau tu Bach Ding 6
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CAN BO HUGNG DAN PO AN TOT NGHIEP

Con bo huéng dan thir nhat:

Ho va tén: Nguyén Hiru Khai

Hoc ham, hoc vi: Thac si

Co quan cong tac: Dai hoc Xay Dung - Ha Noi
Noi dung huéng dan
- Phan 1: Thuyét minh du an dau tu va thiét ké co s& (Thuyét minh + 5 - 6
ban vé)
+ Tra va tinh toan theo 1y thuyét da hoc cac chi tiéu k¥ thuat tuyén duong
(Theo TCVN 4054 — 2005; TCN 211-2006 ...).
+ Thiét k& chi tiét: Binh d6 - Trac doc — Trac ngang hai pa tuyén.

+ Thiét k€ tinh toan, va so sanh lua chon phuong an két cau 4o dudng cho
truong hop dau tu tap trung. (Khong tinh cho phuong an dau tu phan ky,
va nhu vay khong yéu cau luan chiing kinh t&€ k¥ thuét so sanh Iua chon
két cau 4o duodng).

+ So sanh lya chon pa tuyén, danh gia hiéu qua dau tu phuong an chon.

- Phan 2: Thiét k€ k§ thuat cho mot doan tuyén cua pa dugc chon (Thuyét
minh + 2 - 3 ban v€)

+ Thiét k&€ Binh d6 - Trac doc — Triac ngang cho doan tuyén ma Gv yéu

cau

+ Thiét k& chi tiét ciu tao mot dudng cong (dudng cong chuyén tiép, c6

mo rong va siéu cao).

- Phan 3: Thiét k€ thi cong (Thuyét minh + 3 - 4 ban vé)

+ Thiét ké thi cong chi tiét mot cong thoat nude ngang dudng
+ Thiét k€ thi cong chi tiét nén dudng

+ Thiét k& thi cong chi ti€t mat duong.
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- Phan 4: Thiét k€& chuyén dé

Con b6 huéng dan thit hai:

Ho va tén: Hoang Xuan Trung

Hoc ham, hoc vi :K§ su

Co quan cong tac: Dai hoc dan lap Hai Phong
Noi dung huéng dan:
- Phan 1: Thuyét minh du an dau tu va thiét k&€ co s6 (Thuyét minh + 5 - 6
ban vé)
+ Tra va tinh toan theo 1y thuyét da hoc cac chi tiéu ky thuat tuyén duong
(Theo TCVN 4054 — 2005; TCN 211-2006 ...).
+ Thiét k& chi tiét: Binh d6 - Trac doc — Trac ngang hai pa tuyén.

+ Thiét k€ tinh toan, va so sanh lua chon phuong an két cau 4o duong cho
truong hop dau tu tap trung. (Khong tinh cho phuong an dau tu phan ky,
va nhu vay khong yéu cau luan ching kinh t€ k¥ thuét so sanh lua chon
két ciu 4o duong).

+ So sanh lua chon pa tuyén, danh gia hiéu qua dau tu phuong an chon.

- Phan 2: Thiét k&€ k¥ thuat cho mot doan tuyén ctua pa dugc chon (Thuyét
minh + 2 - 3 ban v€)

+ Thiét k&€ Binh d6 - Trac doc — Triac ngang cho doan tuyén ma Gv yéu

cau

+ Thiét k€ chi tiét cau tao mot dudng cong (dudng cong chuyén ti€p, c6

mo rong va siéu cao).

- Phan 3: Thiét k€ thi cong (Thuyét minh + 3 - 4 ban vé)

+ Thiét ké thi cong chi ti€t mot cong thoat nude ngang duong
+ Thiét k€ thi cong chi tiét nén dudng

+ Thiét k& thi cong chi ti€t mat duong.

- Phan 4: Thiét k€& chuyén dé

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CP 1101 Trang: 7



Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Dé tai tot nghiép duoc giao ngay 28 thong 9 nam 2011
Yéu cau phai hoan thanh xong truéc ngay 04 thong 01 nam 2012

ba nhan nhiém vu BATN ba giao nhiém vu BPATN

Sinh vién Nguoi huong dan

Hdi Phong, ngay ...... thdng........ ndam 20...
HIEU TRUONG

GS.TS.NGUT Tran Hitu Nghi
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Phan Nhan Xét Tém Tat Cia Can Bo Huéng Dan Do 4an

1. Tinh than thai dé cua sinh vion trong quo tronh lam do an tot nghiép:

2. Panh gia chat luong cia do an (so v6i noi dung you cau doé de ra
trong nhiém vu P.A.T.N tron céc mat 1y luan, thuc tién, ténh toon so
liéu...):

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

.........................................................................................

.........................................................................................
.........................................................................................

.........................................................................................

Hdi Phong, ngay ... thdang ... nam 20...
Can b6 huéng dan
(ho tén va chit ky)
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LOI CAM ON

Hién nay, dat nudc ta dang trong giai doan phat trién, thuc hién cong cudc
cong nghiép hoda, hién dai hoa, cung vai su phat trién cua nén kinh té thi truong,
viéc giao luu budn bén, trao d6i hang hoa 1a mot nhu cau ctia nguoi dan, cac co
quan xi nghiép, céc t6 churc kinh té va toan xa hoi.

Pé dap tmg nhu cau luu thong, trao ddi hang héa ngdy cang ting nhu hién
nay, xay dung co so ha téng, dac biét 1a hé théng giao thong co sé 1a van dé rat
quan trong dit ra cho nghanh cau duong néi chung, nghanh dudng bo néi riéng.
Viéc xdy dung cac tuyén dudng gop phan dang ké lam thay d6i bo mit dat nudc,
tao diéu kién thuan loi cho nghanh kinh té quéc dan, an ninh quéc phong va su
di lai giao luu ctia nhéan dan.

La mot sinh vién khoa Xay dung cau dudng cta truong PH Dan lap HP,
sau 4 nam hoc tap va rén luyén dudi su chi bao tan tinh cta cac thay gido trong
bd mén Xay dung trudng PH Dan 1ap HP, em d3 hoc hoi rat nhiéu diéu bd ich.
Theo nhiém vu thiét ké t6t nghiép ctia bd mon, dé tai tot nghiép ctia em 1a: Thiét
ké tuyén duong qua 2 diém K3 - J5 thudc dia phéan tinh Cao Bang.

Trong qué trinh lam dd an do han ché vé thoi gian va diéu kién thuc té nén
em kho tranh khoi sai sot, kinh mong cac thay gitp d& em hoan thanh tot nhiém
vu thiét ké tot nghiép.

Em xin chin thanh cam on cac thdy trong bd mén, dic biét 1a Ths. Nguyén
Htru Khai va k¥ su Hoang Xuan Trung da giap do em trong qua trinh hoc tap va
1am d6 4n t6t nghiép nay.

Hai Phong, thang 01 nam 2011

Sinh vién

Nguyén Khic Trong
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PHAN I
LAP BAO CAO PAU TU XAY DUNG TUYEN PUONG
Chuong 1: GIOI THIEU CHUNG
1. Gi6i thiéu.

Tuyén duong thiét ke tir K5 dén J3 thudc tinh Cao Bang 1a khu vuc co
dia hinh 1a ddi nui cao.

Pé danh gia su can thiét phai dau tu xay dung tuyén duong K5 — J3
can xem xét trén nhiéu khia canh dic biét 1a cho su phuc vu cho su phat
trién kinh té xa hdi nham cac muc dich chinh nhu sau:

* Xay dung co sé ha ting viing chic va dong bd, dé day manh phat
trién cong - nong nghiép, dich vu va cac tiém ning khac ciia ving.

* Sir dung c6 hiéu qua cac ngudn tai nguyén thién nhién nhung phai
dam bao v¢ sinh mdi truong.

* Phat huy triét dé tiém nang, ngudn luc cta khu vuc, khai thac c6 hiéu
qua cc nguon lyc tir bén ngoai.

* Trong nhitng trudng hop can thiét dé phuc vu cho cong tac chinh tri,
an ninh, qudc phong.

+ Theo sb liéu diéu tra luu luong xe thiét ké nam thu 15 s& la:

1401xe/ng.d. Voi thanh phan dong xe:

LL(Ns) e | Xetainhe| Xe tai | Xetai nang Hstx

con trung (q)

1401 21% 25% 35% 13% 6

Nhu vy luong van chuyén gitra 2 diém K5 — J3 1a kha
16m v61 hién trang mang ludi giao thong trong vung da khong

thé dap ung yéu cau van chuyeén.
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Chinh vi vdy, viéc xdy dung tuyén dudng K5 — J3 13 hoan toan can
thiét. Gop phan vao viéc hoan thién mang ludi giao thong trong khu vue,
g6p phan vao viéc phat trién KT-XH hoi ¢ dia phuwong va phat trién cac
khu cong nghiép ché bién, dich vu ...

Can ctr cac quy hoach tong thé mang ludi dudng giao thong cia ving
da duogc duyét, can ctr theo van ban gitra So Giao thong cong chinh Cao

Bang va don vi khao sat thiét ké dé tién hanh lap du an.

2. Cac quy pham str dung:
- Tiéu chuén thiét ké duong 6t6 TCVN 4054 - 05.

- Quy pham thiét ké 40 dudng mém (22TCN - 211 -06).
- Quy trinh khao sat (22TCN - 27 - 84).
-Quy trinh thiét ké (22TCN -263-00)
- Quy trinh khao sat thuy van (22TCN - 220 - 95) cta bo Giao théng
Van tai.

-Va céc quy trinh khac.

3. Hinh thirc dau tu:
Nguén von xay dung cong trinh do nha nudc cip, cha dau tu 1a Tinh

Cao Bang. Trén co s ddu thau han ché dé tuyén chon nha thau c6 du kha
nang vé nang lyc, may moc, thiét bi, nhan lyc va dap ung k¥ thuit yéu cau

vé chat lugng va tién do thi cong.

4. Pic diém chung ciia tuyén.
* Dia hinh .

Tuyén di qua dia hinh twong phirc tap c6 d6 dbc 16n va cé dia hinh
chia cit manh. Chénh cao giira cac cao diém 16n nhat 13 30m do giita cac
duong ddi c¢6 hinh thanh long chao.

* Dia chdt ; thuy vin; va Dia chdt thuy vin .
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- Hé théng soéng subi trén dia ban tinh kha phong pht, phan bd
khong déu, song subi co do dbc 16n, nhiéu thac ghénh do dia hinh nui cao,
chia cit sdu. Diing chay bién ddi theo mua, bién ddi dao dong gitra mua
mua va kho kha 16n.

* Hién trang moi truong.

- Pay 1a khu vuc rat it bi 6 nhiém va it bi anh huong x4u ctia con
nguoi, trong ving tuyén c6 kha ning di qua c¢6 1 phan 1a dét tréng trot. Do
d6 khi xay dung tuyén dudong phai cha y khong pha v& canh quan thién
nhién, chiém nhiéu dién tich dat canh tac cia ngudi dan va pha hoai cong

trinh xung quanh.
* Tinh hinh vit liéu va diéu kién thi cong.

Cac ngudn cung cip nguyén vat lidu dap tng du viéc xdy dung,
duong cu ly van chuyén < Skm. Pon vi thi cong c6 day di nang luc may
moc, thiét bi dé dap tmg nhu cau vé chat lugng va tién d6 xay dung cong
trinh. C6 kha nang tan dung nguyén véat liéu dia phuong trong khu vuc
tuyén di qua c6 mé cip phdi soi cudi véi trir lwong twong ddi 16n va theo
sO liéu khao sat so bo thi thdy cac doi dat gan do co thé dip nén duong
duge. Pham vi tir cac mé dén pham vi cong trinh tir 500m dén 1000m.

* Diéu kién khi hdu.

Tuyén nam trong khu vuc khi hiu gi6 nhiét doi gié mua chi tuyén
clia ving ndi phia bac, ndng am mua nhiéu. Nhiét do trung binh khoang
25%. mua dong nhiét do trung binh khoang 16%, mua ha nhiét do trung
binh khoang 25° C nhiét d6 dao dong khoang 9%. lwong mua trung binh

khoang 2000 mm, muia mua tir thang 8 dén thang 10.

*Ddc diém dia hinh, dia mao
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Cao Béng nam trai doc bo song H6ng,c6 do dbc 1on,tir dong sang
tay, tir nam sang bic,gdm 2 vung: vung thip ta man séng Hong va luu vuc

song Chay.
*Dic diém sinh hoc:

Do dja hinh chia cét siu va manh, hinh thanh nhiéu tiéu vung khi hau, 150
mo va diém mo vai trén 30 loai khoang san, trong d6 c6 mot sé mo chat
luong thudc loai quy md 16n nhat nude va khu vuc nhu: mé apatit Cam
Puongvéi trit luong 2,5 ty tan, mo sat Quy Xa trit lugng 124 triéu tin, mo
ddng Sin Quyén trit luong 53 triéu tin, mé Molipden O Quy HO trir luong
15,4 nghin tan. Rimg 278.907 ha, chiém 43,87% tong dién tich ty nhién,
trong d6 c6 229.296,6 ha rimg tu nhién va 49.604 ha rimg trong, rat
phong phu ca vé sb luong loai va tinh dién hinh cta thuc vat. Pong vat
rimg Cao Bang c6 442 loai chim, tha, bo sat, éch nhai. cho phép phat trién

mot nén san xuit nong-1am nghiép phong ph.
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

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

1. X4c dinh cip hang duong.

* Cép hang duong dugc xac dinh dua vao :
+ y nghia tim quan trong cia con duong .
+ dya vao luu luong xe ¢ nam tinh toan.
a. ¥ nghia tim quan trong ciia con dwong:

Tuyén duong thiét ké tir diém K5 dén J3 thudc ving quy hoach cta
tinh Cao Bang, tuyén dudng nay c6 ¥ nghia rat quan trong d6i véi su phat
trién kinh té x4 hoi cua tinh. Con duong nay ndi lién 2 ving kinh té trong
diém cua tinh Cao Bang va giao cat voi con dudng qudc 16 279 cua tinh,

g6p phan phat trién 1au dai cho tinh Cao Bang.
b. lwu lwong xe con quy déi 6 nam tinh todn:
* Quy doi lru lwong xe ra xe con dwge tinh theo cong thirc
Nobas=2. Ni X Ai
Trong dé : Ai — hé s6 quy doi

Ni — xe quy d6i
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Truwong dai hoc dan lap Hai Phong

Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
Bang tinh luu lwong xe quy doi
Béang 2.1
LL(Nys) Xe Xe tdi nhe | Xe tdi trung| Xe tdi ning | Hstx
con Taz 53 Zil 150 Maz 500 | (qg)
Volga | 6,5T(2truc) | 8,5TQTruc)| 10TCtruc)
1401 27% 25% 35% 13% 6
Hé s qd 1 2.5 2.5 2.5
(Ai)
Xe qd 379 351 491 183
NQD(15)= 2942
Y. Ni x Ai
Ghi chii : hé s6 quy doi Ai xdc dinh theo TCVN 4054-05 (muc 3.3.2)

Theo tiéu chuan thiét ké duong 6 t6 TCVN 4054-05 (muc 3.4.2.2),

phan cap k¥ thuat duong 6 t6 theo luu luong xe thiét ké (xcqd/ngay dém):

> 500 thi chon dudng cap IV,

Nhu ta d3 biét, cip hang xe phu thudc nhiéu yéu t6 nhu: chirc ning

duong, dia hinh va luu luong thiét ké. . ..

Cén clr vao cac yeu to trén ta s€ chon cap hang cua duong la cap IV

(dia hinh nui), tuong tng toc do thiét ké 40Km/h.

2. Xac dinh cac chi tiéu ky thuat.
2.1. Tinh todn tam nhin xe chay.

2.1.1. Tam nhin him xe.
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

So do tinh tam nhin S1

T .

Tinh cho 6t6 can ham dé kip dimg xe trudc chudng ngai vat.
Si=1li+S+1y;

_V+ K x V? N
3,6 254x(@+i)

2.1.2. Tam nhin 2 chiéu.

S1

Lo

Tinh cho 2 xe ngugc chiéu trén cung 1 lan xe.

So do tinh tam nhin S2

—1 ) — 3

PSI%F&A
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

S;=2l3+1y+ Sr1+ Sps.

_V+ K x V2 o
1,8 254x(p—i) °

S,

Trong do céac gia tri gidi thich nhu & tinh S;
2.1.3. Tinh tdm nhin vuot xe

So db tinh tim nhin virot xe

BRI
13

| I |II | I | I | :I | I | I | I | I i I | I | I | I | I
lo jol-312
12 12

- o o "
—- - R——T-—

i ]

iy
.

-
L

]
=}

Tam nhin vuot xe dugc xac dinh theo cong thirc (s6 tay tk duong

T1/168).
s, = Vi L KV(Vi-V) KVl V(LY
(V, - V,).3,6 254¢ 2549 V-V, \%

Ghi chu:
- |1z quang duong ng vai thoi gian phan tng tam ly
t=1s;

l,=v. t= l, m;
3,6
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Sy: chiéu dai him xe
KV?
= 254(p+i)

l, : cu ly an toan, 1, = 5m hodc 10m ;

V : van tdc xe chay, (km/h) ;

K : hé sb sr dung phanh,
K =1,2 vbi xe con; K= 1,4 vdi xe tai

= chonK=1,4
- ¢:h¢ s6 bam ¢ = 0,5 (Mat duong sach va am uot) ;
- i:khi tinh tdm nhin ldy i = 0,0 ;

- V,-V3-Vy-40km/h

-V, lay 16n hon 15km/h

Bang tinh tim nhin

Béing 2.2.1
Sl 82 84
TT TCVN TT TCVN TT TCVN
4054-05 4054-05 4054-05
38,74(m) 40(m) | 49,86(m) | 80(m) | 20,25(m) | 200(m)

Vay liy S; = 40m; S, = 80m; S, = 200m theo TCVN 4054-05.
2.2. D doc doc 16n nhit cho phép imax

Imax duoc tinh theo 2 diéu kién:
e Dicu kién dam bdo stc kéo (strc kéo phai 16n hon stic can - diéu

kién can dé xe chuyén dong):
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

e Piéu kién dam bao strc bam (strc kéo phai nho hon strc bam, néu
khéng xe sé& truot — diéu kién du dé xe chuyén dong)

G P .
D<D’=€k><cp—?‘”—>1§naX=D’—f;

Trong do:

- D: nhan tb dong luc cua xe (gia tri luc kéo trén 1 don vi
trong luwong, thong sb nay do nha sx cung cap);

- Gy trong lugng banh xe co6 truc chu dong;

- G: trong lugng xe;

- @ tinh trong diéu kién bat loi ciia dudng (mit dudng tron
trugt: ¢ =0,2)

- Pw: Luc can khong khi;

_ KxFxV?

P
w 13

(m/s).
Sau khi tinh toan 2 diéu kién trén ta so sanh va lay tri s6 nho hon

a. Tinh d¢ déc doc I6n nhit theo diéu kién sirc kéo Ion hon tong
swc bam.
Vi van toc thiét ké 1a 40km/h. Dy tinh phan két cau mat dudng sé lam
bang bé tong nhua. Ta co:
f: hé sb can lan, voi V < 50km/h ta co:
f=f,
Trong do:
- f,: hé s6 can lan khi xe chay véi tée dd < 50km/h, (v6i mat
duong bé tong nhua, bé tong xi mang, thAm nhap nhya f, = 0,02) => f =
0,022
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Do dn tot nghiep
Nganh: Xdy dung cau duwong

Truwong dai hoc dan lap Hai Phong
Bo mon Xady dung

- V: téc d6 tinh toan km/h. Két qua tinh toan duoc thé hién
bang sau:
Duya vao biéu do dong luc hinh 3.2.13 va 3.2.14 s6 tay thiét ké duong
6t (tap 1) ta tién hanh tinh toan dugc theo bang 3.2
Bang tinh d§ doc

Bang 2.2.2
Xe tai nhe | Xe tdi trung | Xe tai nang
Loai xe | Xecon
(2truc) (2truc) (2truc)
Vy km/h 40 40 40 40
f 0,022 0,022 0,022 0,022
D 0,094 0,042 0,076 0,078
Imax(%0) 7,2 2 5,4 5,6

(Trang 151 — sé tay tké dwong TI)

b. Tinh dj déc doc I6n nhit theo diéu kién sirc kéo nhé hon sirc
bam.
Trong trudng hop nay ta tinh toan cho cac xe trong thanh phan xe

. . G P
1PnaX=D’—fvaD’=Ek><(p—?‘”;

Trong do:
- Py sttc can khong khi
P =K><F><(V2il(g2)_
W 13 ;
- V: tc d6 thiét ké km/h, V = 40km/h;
- Vg: van toc gi6 khi thiét ké 1ay V, = 0(m/s);

A e g 2.
- F: Dién tich can gi6 cia xe (m°);

- K: Hé s6 can khong khi;
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
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

- ¢: h¢ s6 bam doc léy trong diéu kién bat loi 1a mat duong Am
udt,ban .Liy ¢ = 0,2
- Gk: trong luong truc chu dong (kg);
- G: trong lugng toan b xe (kg).

Bang tinh d¢ doc
Bing 2.2.2°

e con Xe tai nhe | Xe tai trung | Xe tdi nang
K 0,03 0,05 0,06 0,07
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
I'max 7,5% 12,2% 8,3%

- Theo TCVN 4054-05 véi duong cap IV, toc do thiét ké V = 40km/h
thi ims = 0,08 cung voi két qua vira co (chon gia tri nho hon) hon nira

khi thiét ké can phai can nhic anh hudng giita 46 doc doc va khéi luong
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

dao dap dé tang thém kha ning van hanh cua xe, ta str dung ig < 5% v&i

chiéu dai ti thiéu ddi déc dugc quy dinh trong quy trinh 13 70m, t6i da la

900m

2.3. Tinh bdn kinh toi thiéu dwong cong nam khi cé siéu cao.
min _ V2 .
SC 127x(u+ige)

Trong do:
- V: van tdc tinh toan V= 40km/h;
- p: hé s6 luc ngang = 0,15;

- Isc: d6 doc siéu cao max= 0,08;

2.4. Tinh bdn kinh toi thiéu dwong cong nam khi khéng cé siéu cao.

V2

Rmin —_ .
127x(p—in) ’

osc —

Trong do:

- u: hé sb ap luc ngang khi khong lam siéu cao lay,u = 0,08
(hanh khach khong c6 cam giac khi di vao duong cong)

- in: 46 dbc ngang mit duong i, = 0,02;

Bing ban kinh tdi thiéu dwong cong nim

Bang 2.2.4
RIE" RYI
TT TCVN 4051-05 TT TCVN 4051-05
54,78(m) 60(m) 210(m) 600(m)

Vay chon RIIM = 60m.RMM = 600m theo TCVN 4051-05 myc 5.3.1.
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

2.5. Tinh badn kinh thong thuwong.

Thay d6i p v isc dong thoi sir dung cong thc.

VZ
T 127X (ptHsey

Bang ban kinh thong thuong.

Bang 2.2.5
R(m)
i% [ g
015 014 | 013 | o012 | 011 | 0,10 0,09 0,08

8% | 54,77 | 57,26 | 59,99 | 62,99 | 66,31 | 69,99 74,11 78,74

7% | 57,26 | 59,99 | 62,99 | 66,30 | 69,99 | 74.10 78,74 83,98

6% | 59,99 | 62,99 | 66,30 | 69,99 | 74,10 | 78,74 83,98 89,98

5% | 62,99 | 66,30 | 69,99 | 74,10 | 78,74 | 83,98 89,98 96,91

4% | 66,30 | 69,99 | 74,10 | 78,74 | 83,98 | 89,98 96,91 | 104,98

3% | 69,99 | 7410 | /8,74 | 83,98 | 89,98 | 96,91 | 104,98 | 114,53

2% | 74,10 | 78,74 | 83,98 | 89,99 | 96,91 | 104,98 | 114,53 | 125,98

2.6 Tinh bdn kinh toi thiéu dé dam bdo tam nhin ban dém.

Rbd  — 305,
min — a !

Trong do :
- S;: tAm nhin 1 chiéu;
- o gbe chiéu dén pha o = 2%
RS, =222 = 600(m).
Khi R < 600(m) thi khic phuc bang cach chiéu sang hodc 1am bién han

ché toc do khi xe chay dém.
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

2.7. Chiéu dai toi thiéu ciia dwong cong chuyén tiép & bé tri siéu cao
Puong cong chuyén tiép c6 tic dung dan hudéng banh xe chay vao
duong cong va cé tac dung han ché sy xuit hién dot ngdt cua luyc ly tam

khi xe chay vao duong cong, cai thi¢n dicu kién xe chay vao duong cong.

a.Duwong cong chuyén tiép.
- Xdc dinh theo cong thirc:
V3
Ly =———— ;
= 7 xRx 1

Trong do:
- V: tbe do xe chay V = 40km/h;
- 1: d6 tang gia toc ly ly tim trong dudng cong chuyén tiép, I
= 0,5m/s%;

- R: ban kinh duong cong tron co ban;

b. Chiéu dai doan vuot noi siéu cao.

BXisc ,
LSC - - ]

Iph
(46 mo rong phan xe chay = 0)
Trong do:
- B: la chiéu rong mat duong B=5,5m ;
- ipn: dO dbc phu thém mép ngoai lay iph = 1% ap dung cho
duong vung nti ¢6 Vi =20 <+ 40km/h;
- isc: d0 ddc siéu cao thay ddi trong khoang 0,02-0,08;
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Bang chiéu dai duwomng cong chuyén tiép va doan vuot noi siéu cao

Bing 2.1.7
Re (M) 65 75 100 600
isc 0.06 0.04 0.03 0.02
Leiép(M) 41,89 | 36,31 | 27,23 | 453
L (M) 33 22 17 11
Lguy pharm (M) 35 25 20 12
Lcnon (M) 35 25 20 12

Theo TCVN4054-05, voi ig. =2%, 1=12m.
Dé don gian, duong cong chuyén tiép va doan vudt ndi siéu cao bd tri

trung nhau, do d6 phai 14y gia tri 16n nhat trong 2 doan do.

* Doan thing chém
Poan thang chém gitta 2 doan duong cong nam nguoc chiéu theo

TCVN 4054-05 phai dam bao du dé bb tri cac doan dudng cong chuyén
tiép va doan ndi siéu cao.
L, +L,

2 :
L,L: chiéu dai doan néi siéu cao, chuyén tiép, mé rong giira dudng cong
ban kinh Ry, Ry.

I—chém >

Bang chiéu dai doan chém

Bang 2.2.7
R (M) 65 75 100 600
Isc 0.06 0.04 0.03 0.02
Lciiép(M) 41,89 36,31 27,23 4,53
L. (M) 33 22 17 11
Lchon (M) 37,45 29,16 22,12 7,77
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

2.8. Dy mé rong phin xe chay trén dwong cong nam E.
Khi xe chay dudng cong nam truc banh xe chuyén dong trén quy dao
riéng chiéu phan dudng 16n hon do d6 phai mé rong duong cong.

Ta tinh cho kho xe dai nhat trong thanh phan xe, dong xe c6 L, :

7,62(m)
Puong c6 2 lan xe = dd mo rong E tinh nhu sau:
_Li , 01xV,
E= R T w0

Trong do:
- La: 1a khoang cach tir miii xe dén truc sau cung cua xe;
- R: ban kinh dudng cong nam;
- V: 13 van tbc tinh toan ;
Theo quy dinh trong TCVN 4054-05, khi ban kinh dudng cong nam

< 250m thi mé&i phai mé rong phan xe chay. ( muc 5.4.1)

Po mé rong phan xe chay 2 lan xe trong dudng cong nam

Béng 2.2.8
Ban kinh dwong cong nim
Dongxe | 250. [<200: [<150: [<100: |<70- [<50: [<30: [<25+
200 150 100 70 50 30 25 20
Xe con 0,4 0,6 0,8 1,0 1,2 14 1,8 2,2
Xe tai 0,6 0,7 0,9 1,2 1,5 2,0 - -
;(]e mooc 0,8 1,0 1,5 2,0 2,5 - - -
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

2.9. Xdc dinh bdn kinh toi thiéu dwong cong dirng.
a. Bdn kinh dwong cong dirng 16i téi thiéu.
- Ban kinh t6i thiéu duoc tinh v6i diéu kién dam bao tdm nhin 1 chiéu.

Rldi ST
min — 2d,

(¢ dy theo tiéu chuan Viét Nam ldy d, = 0,00m).
d: chiéu cao mat nguoi 1ai xe so voi mit duong.
d=1,2m; S; =40m
b. Bdn kinh dwong cong dirng lom t6i thiéu.
Puoc tinh 2 diéu kién.
- Theo diéu kién chdng vuot tai 10 xo hoic nhip xe (BK1).

Rlom — V° _V°
min - q3%3 6,5

- Theo diéu kién dam bao tAm nhin ban dém (PK?2).

Rlom — St
2 % (hg + S5 X sinag)
Trong do:
- hg: chiéu cao dén pha hy = 0,6m:
- o gbc chan ctia dén pha o = 2°;
Bang ban kinh tdi thiéu dwong cong nim
Bang 2.2.9
Rlliiliin Rllglillll
TT TCVN 4051- TT TCVN 4051-05
05 PK1 DK2
666,67 (m) 700(m) 246,15 (m) | 400,81 450(m)
(m)
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Vay ta chon RI% = 700m ; RIO™ = 450m,

2.10.Tinh bé réng lan xe
a. Tinh bé rong phin xe chay B,

Khi tinh bé rong phan xe chay ta tinh theo so dd xép xe nhu hinh v&

trong ca ba truong hop theo cong thirc sau:
b+c
Bi = ? + X+ y’

trong do:
- b: chiéu rong phu bi ; (m);
- c: cy ly 2 banh xe ; (m) ;
- x: cu ly tir suon thung xe dén 1an xe bén canh nguoc chiéu;

X=0,5+0,005V.
- y: khoang céach tir giita vét banh xe dén mép phan xe chay ;

y =0,5 + 0,005V.

- V: tdc do xe chay véi diéu kién binh thuong (km/h) ;
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Tinh toan duoc tién hanh theo so dd xép xe cho 2 Xe tal chay nguoc

chiéu

Bing bé rong phin xe chay

Bang 2.1.10

by b, C1 C2 X y z B

2,5(m) | 2,5(m) | 1,96(m) | 1,96(m) | 0,7(m) | 0,7(m) | 7,26(m)

Theo TCVN 4054-05 voi dudng cap IV dia hinh nui, bé rong phan
xe chay tdi thiéu 12 2,75m/1 lan.(muyc 4.1.1)
b. Bé réng Ié dwong téi thiéu (By).
Theo TCVN 4054-05 véi dudng cap IV dia hinh nai bé rong 18 duong
1a 2x1(m).(muc 4.1.1)
c. Bé rong nén dwong téi thiéu (B,).
Bé rong nén dudng = bé rong phan xe chay + bé rong 1& duong
B = (2X2,75) + (2x1) = 7.5(m) .
2.11. Tinh s6 lan xe can thiét.

- S6 1an xe can thiét theo TCVN 4054-05 duogc tinh theo cong thirc:
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Bo mon Xay dung Nganh: Xay dung cau dwong
_ Ngcd .
flixe = ZNLth '
Trong do:

Nie: 12 56 1an xe yéu cau, duoc 1dy tron theo qui trinh ;
- N g 12 luu lugng xe thiét ké gio cao diém dugc tinh don gian theo
cong thuc sau:

N ged = (0110 - 0’12) . Ntbnd (xe qd/h) -
- N|th :Nang lyc thong hanh thuc té. Truong hop khong co dai phan

cach va 6 t6 chay chung vai xe tho so Niy, = 1000(xe qd/h)

- Z 1a hé s st dung nang lyc théng hanh dugc 1y bang 0,77 v&i dudng

cap IV cap 40.
Bang s6 lan xe
Bang 2.1.11
Ngcd Nith Z Niye
354 1000 0,85 0,41

Vi tinh cho 2 l1an xe nén khi n = 0,41 lay tron lai n = 1 ¢c6 nghia la
duong c6 2 lan xe nguoc chiéu.
Theo TCVN 4054-05 v6i duong cap IV sb 1an xe 1a 2.
=> Chon s6 lan 1a 2.
* Pé déc ngang
Ta du dinh 1am mit dudng BTN, theo quy trinh 4054-05 ta 1dy do doc
ngang la 2%
Phan 1& duong gia cb lay chiéu rong 0,5m, déc ngang 2%.
Phan 1& dat (khong gia cb) lay chiéu rong 0,5m, déc ngang 6%.
c. Bang so sanh cdc chi tiéu
Sau khi xac dinh céc chi ti€u ta 1ap bang so sanh giira chi ti€u tinh toan,
chi tiéu theo qui pham, chi tiéu duoc chon dé thiét ké 1a chi tiéu dé so sanh

gitta tinh toan va quy pham.(Bdng tong hop chi tiéu ki thudt trang bén)
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Bo mon Xay dung Nganh: Xay dung cau dwong
Bang 2.2.12
S | Céc chi tiéu ky thuét Pon | "N | Theo | Chen
TT vi tinh tiéu Thiet ke
toan chuan

1 | Cip hang duong \Y; \Y;

2 | Van tbc thiét Ké km/h 40 40

3 |Bérong I lan xe m 3,63 2,75 2,75

4 | Bé rong mit duong m 7,26 5,5 5,5

5 | Bé rong nén duong m 7,5 7,5 7,5

6 | Slanxe lan 1 2 2

7 | Ban kinh dudng cong nam min m 54,78 60 60

8 | Ban kinh khong siéu cao m 210 600 600

9 | Tam nhin 1 chiéu m 38,74 40 40
10 | Tam nhin 2 chiéu m 49 .86 80 80
11 | TAm nhin vuot xe m 200 200
12 | Bén kinh duong cong dimg 1m| m | 20081 | 450 450

min
13 | Béan kinh dudng con ding 16i m 666,67 700 700
min

14 | P9 dbc doc 16n nhat %o 80 80
15 | P6 dbc ngang mat dudng %00 20 20
16 | Do dbc ngang 1& duong %00 60 60
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Chuwong 3: NOI DUNG THIET KE TUYEN TREN BINH PO

I. VACH TUYEN TREN BINH PO.
+ DPé vach tuyén trén binh dd ta phai cin ctr vao céc tai liéu thiét ké:

Ban d6 dia hinh c6 ti 1& 1:10000 c6 AH = 5m , tuyén duong thiét ké thudc
tinh Cao Bang , s6 hod binh dd va thiét ké trén Nova 3.0 .
+ Dua vao dia hinh cua tuyén di qua ta xac dinh dugc nhiing doan

tuyén di theo kiéu go b6 thi ta phai di tuyén theo budc com pa.

AH 1
A=—X—
e H
Bang tinh budc compa.
Bang 3.1.1
tt I maxtt(20) AH(m) 1/u A(cm)
1 8 5 1/10000 0,63

+ Dua vao cach di tuyén nhu trén, két hop cac tiéu chuan ky thuat

d4 tinh toan va chon lya ta c6 thé vach duoc 2 phuong an tuyén sau:

Phwong dn I:

Phuong 4n nay di bam sat véi khu vuc dan cu, nam bén trai suon nui.
Do dac diém di tuyén cua phuong dn nay khong go bo nén khong di gioi
han budc com pa.sit dung duong cong ndm lén dam bdo cho xe chay an

toan, thuan loi.

Phuong an 11:

Phuong 4n nay di qua suon nti bén phai ,str dung cac duong cong nam

v6i ban kinh 16n ,nhung chiéu dai tuyén nhé hon phuong an 1.
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So sdnh so bé cdc phwong dn tuyén.

Bang so sanh so' bd cac phwong an tuyén.

Bang 3.1.2
Phwong an
Chi tiéu so sanh

I I
Chiéu dai tuyén 5203,13 4632,06
S6 duong cong nam 9 7
Sd duong cong cé Ryin 0 0
S6 cong trinh cong 11 6

Bang trén thé hién cac yéu t6 dung dé so sanh Iya chon phuong an

tuyén.
II. THIET KE TUYEN.
Pé xac dinh cac yéu t6 cta tuyén dudng ta phai xac dinh :

+ céac coc km , cac coc ly trinh ,coc dia hinh, coc dudng cong, coc

cong trinh...cac coc nay dugc xac dinh cu thé trén binh do tuyén.

TC
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+ C4c yéu to cua dudong cong nam:

- T=R X (tga/2) ;
K= g2 x R = a®x1TxR
180
_ R o 1—cos(g)
-P_cos(%) R_Rx(cos(%))
-D=2T-K;

Trong do:

- T : chiéu dai tiép tuyén ;

-P:phancy;

- a®: goc ngodt ;

- K: chiéu dai dudng cong;
- R: ban kinh dudng cong.

Cac yéu td dudng cong ctia 2 PA duoc thé hién dudi bang sau:
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Bo mon Xay dung Nganh: Xay dung cau dwong
Bang yéu to cong.
Béng 3.2
tt a (do) T(m) P (m) R (m) K (m)
1 41,55 113,82 20,86 300 217,57
2 55,98 79,73 19,87 150 146,56
PA 3 45,55 125,96 25,37 300 238,50
4 48,24 134,32 28,70 300 252,59
5 9,92 26,06 1,13 300 51,98
6 17,88 47,20 3,69 300 93,63
7 24,99 66,50 7,28 300 130,89
8 51,84 121,52 27,97 250 226,23
9 21,75 57,66 5,49 300 113,92
1 15,57 41,02 2,79 300 81,53
PAII 2 34,13 92,10 13,82 300 178,72
3 36,34 98,49 15,75 300 190,32
4 34,36 61,84 9,34 200 119,96
5 24,42 64,94 6,95 300 127,90
6 45,22 124,97 24,99 300 236,82
7 45,30 125,21 25,08 300 237,23
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Chuong 4:
TINH TOAN THUY VAN & XAC PINH KHAU PQ CONG

|. TINH TOAN THUY VAN.

Thiét ké cong trinh thoat nuéc nham tranh nude tran, nudc ngip trén
duong gy x6i mon mat dudng, thiét ké thoat nude con nham bao vé su
6n dinh cta nén duong tranh dudng tron udt, gay bét loi cho xe chay.

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

Tir diéu kién tinh toan thily vin ta xac dinh khau d6 cong 1a mot trong
nhimg diéu kién thiét ké duong do.

1. Khoanh luu vue.

- Xéc dinh vi trf 1y trinh can lam cong tac thoat nudc .

- Vach duodng phéan thuy va tu thuy dé phan chia luu vuc do vé cong
trinh .

- No6i cac duong phan thuy va tu thuy dé phan chia luu vuc cong trinh .

- Xéac dinh dién tich luu vuc .

- Véi luu lugng nho thi don cong vé bén canh bang kénh thoat nudc
hozc dung cong ciu tao 0,75m.

2. Tinh toan thiy viin va lwa chon khau dd cong.

Khu vuc ma tuyén di qua thudc tinh Cao Bang ,thudc ving 11T

Can cr vao tiéu chuan k¥ thuét cta tuyén dudng voi Vi = 40km/h
ta da xac dinh duoc

+ ) tan xuét Iii tinh toan cho cau cong 1a P = 4% (bang 30 TCVN

4054 - 05),
+ ) luong mua ngay Hyy = 172 mm (Tra bang phu luc 15 (TK duong
0 tO tap 3/248 hoidc SO tay TK dudng 6 t6 T2/288) co

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CD 1101 Trang: 39



Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong

Duya vao binh d6 tuyén ta tién hanh khoanh luu vuc cho timg
vi tri cdng str dung rinh bién thoat nude vé vi tri cong (dién tich luu
vue dugc thé hién trén binh dé). Tinh toan theo Tiéu chuin 22 TCN
220-95. Cong thirc tinh luu luong thiét ké 16n nhat theo tan suat
xuat hién cua 10 theo ¢ dang sau:

Qpys=. Ap. (a. Hp). F. 8 ;

1000XL

(OFE )
ls mlsxllls/3xF1/4x(apr%)1/4
b = (1000xbgq)°®
SE T mggxI%3 X (@xHyy,) 0%’
F
by =——m—,
sd T 1 8x(ZL+L)
* Trong do:

- F: Dién tich luu vuc ( km?)

- A,: Module dong chay dinh It (Xéac dinh theo phu luc 3/ S6 tay TK
duong 6 to T2) tmg voi tin suat thiét ké trong dk chua xét dén anh huong
ctia ao ho, phu thudc vao @y, t; va ving mua.

- Hp: Luu luong mua ngay Gng voi tan suat 1 thiét ké p%

- o Hé s6 dong chay 1@ (xac dinh theo bang 9- 6/TK duong 6 to tap
3/175 hoic phu luc 6/ S6 tay TK duong 6 t6 T2), phu thudc vao loai dat,
dién tich luu vuc, luong mua.

- 8: Hé s6 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 duong 6 t6 T2)

- t;: Thoi gian tip trung nudc sudn dbc luu vuc phu thude vao dac
trung dia mao thuy van @y

- mys : Hé s6 nham long sudi (m=11)

- isq: PO ddc 10ng sudi (%)

- @) Pic trung dia mao 10ng sudi

- bgg: Chiéu dai trung binh cta suon doc Iuu vuc
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- 31 chi tinh cac subi ¢ chiéu dai >0,75 chiéu rong trung binh cua luu
vuc.

Véi luu vye c6 hai mai doc B = F/2L

Vi luu vue c6 mot mai doc B = F/L

- L: 1a tong chiéu dai subi chinh (km)

(cac tri sb tra bang déu lay trong "Thiét ké duong 6t6 - Cong trinh
vuot song, Tap 3- Nguyén Xuan Truc NXB gido duc 1998).

- lgg : DO ddc 10ng subi (%).

- I; : Chiéu dai sudi nhanh

Sau khi xac dinh duoc tit ca cac hé sd trén thay vao cong thirc Q, xac
dinh dugc luu luong Qmax-

Chon hé sb nhdm mg=0,15.
* Lira chon cong ta dwa trén cdc nguyén tic sau:

- Phai dua vao luu lugng Qg va Q kha ning thoat nude cta cong.

- Xem xét yéu tb méi truong, dam bao khong dé xdy ra hién tuong
tran ngap pha hoai moi truong

- Pam bao thi cong d& dang chon khau do cong twong d6i gidng nhau
trén mot doan tuyén. Chon tit ca cac cong 1a cong tron BTCT khéng ap
c6 miéng loai thuong

Sau khi tinh toan dugc luu lugng cua timg cbng tra theo phu luc 16 -
Thiét ké duong 6t6 T3- GSTS KH Nguyén Xuan Truc- NXB GD 1998. va
chon cong tron loai 1, khong ap theo bang dudi day:

Bang tinh thay van - luu lugng — khau do cong
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Bo mon Xay dung Nganh: Xay dung cau dwong
P.A Tuyén 1:
STT | Cong | F(Kmy) ®sd ®ls Quo
1 C, 0,58 9,63 6,91 3,74
2 C, 0,56 10,01 8,57 3,41
3 Cs 0,68 9,40 12,43 4,03
4 Cau ban 1,81 5,90 217,76 10,32
3) C4 0,09 4,56 8,4 0,95
6 Cau 14,4 8,6 54,95 27,24
7 Cs 0,045 5,57 3,08 0,49
8 Ce 0,042 5,58 4,03 0,43
9 C, 0,11 6,75 3,51 0,77
10 Cs 0,015 4,82 1,50 0,18
11 Co 0,065 5,36 4,02 0,67
12 Cio 0,73 5,54 18,4 4,66
13 Cu 0,14 5,96 5,05 1,26
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Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
P.A Tuyén 2:

STT | Céng | F(Km,) | &sd ®ls Qa0
1 C 0,59 9,63 6,91 3,76
2 C, 0,57 10,01 | 857 3,43
3 Cs 0,09 4,92 5,83 0,94
4 C, 0,72 9,56 | 10,47 4,34
5 | Cauban | 4,48 12,11 | 45,39 15,17
6 Cs 0,056 4,9 5,42 0,58
7 Ce 0,52 10,05 | 15,02 2,86
8 Cau 4,11 15,82 | 86,46 20,45
9 C; 0,12 5,96 5,03 1,26
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Phwong an tuyén 1:

Bang chon khdu do cac cong

Stt | Cong Ly Trinh Loai Cong | ChéPo| Sb D H \Y}
Chay | Luong | (m) | (m) |cuara
1 C; Km0+161,34 Tron loai 1 Ko ap 1 1,75 | 1,46 | 2,70
2 C, Km0+679,80 Tron loai 1 Ko é&p 1 1,75 | 1,40 | 2,62
3 Cs Km1+103,39 Tron loai 1 Ko ap 1 1,75 | 1,53 | 2,81
4 C, Km1+572,83 Tron loai 1 Ko é&p 1 1,50 | 0,75 | 1,84
5 Cs Km2+852,25 Tron loai 1 Ko ap 1 1,50 | 0,57 | 1,60
6 Ce Km3+274,52 Tron loai 1 Ko ap 1 1,50 | 0,55 | 1,61
7 C; Km3+552,08 Tron loai 1 Ko ap 1 1,50 | 0,68 | 1,76
8 Cs Km3+908,79 Tron loai 1 Ko ap 1 1,50 | 0,49 | 1,46
9 Cy Km4+68,59 Tron loai 1 Ko ap 1 1,50 | 0,63 | 1,69
10 | Cyp Km4+524,26 Tronloai 2 | Ko ap 1 1,75 | 1,71 | 3,02
11| Cy Km5+69,91 Tron loai 1 Ko ap 1 1,50 | 0,86 | 1,99
12 Cl Km1+754,37 Tron loai 1 Ko ap 1 0,75 - -
13 Cll Km2+500 Tron loai 1 Ko ap 1 0,75 - -
14 | CllI Km4+749,83 Tron loai 1 Ko ap 1 0,75 - -
Phwong an tuyén 2:
Stt | Céng Ly Trinh Loai Céng |Chébo| Sb D H \Y
Chay | Luong | (m) | (m) |cirara
1 C, KmO0+183,26 Tron loai 1 Ko ap 1 1,75 | 1,46 | 2,70
2 C, Km0+683,30 Tron loai 1 Ko ap 1 1,75 | 1,40 | 2,62
3 Cs Km0+996,69 Tron loai 1 Ko ap 1 1,50 | 0,75 | 1,84
4 Cy Km1+404,30 Tron loai 1 Ko ap 1 1.75 | 1,64 | 2,79
5 Cs Km2+484,25 Tron loai 1 Ko ap 1 150 | 0,58 | 1,64
6 Ce Km3+80,81 Tron loai 1 Ko ap 1 1,75 | 1,28 | 2,35
7 C; Km4+463,13 Tron loai 1 Ko ap 1 15 | 0,86 | 1,99
8 Cl Km1+950 Tron loai 1 Ko ap 1 0,75 - -
9 Cll Km3+350 Tron loai 1 Ko ap 1 0,75 - -
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Chuong 5: THIET KE TRAC DQC & TRAC NGANG

I. NGUYEN TAC, CO SO VA SO LIEU THIET KE
1. Nguyén tic
- Puong do duoc thiét ké trén cac nguyén tic:
+ Bam sat dia hinh.
+ Nang cao diéu kién chay xe.
+ Thoa man cac diém khéng ché va nhiéu diém mong mubn, két hop
hai hoa gitra Binh d6-Tric doc-Tric ngang.
2. Co s thiét ké
- TCVN4054-05.
- Ban d6 duong dong mirc ti 1¢ 1/10000, AH=5m trén d6 thé hién binh d6
tuyén.
- Trac doc dudng den va céc sb liéu khac.
3. S6 liéu thiét ké
- Céc s6 liéu vé dia chat thuy vian, dia hinh.
- Cac diém khéng ché, diém mong muén.
- S6 liéu vé do doc doc t6i thicu va toi da.
II. TRINH TU THIET KE.
- Phan tric doc ty nhién thanh cac dic trung vé dia hinh thong qua do
dbc suon dbc tu nhién dé xac dinh cao do dao dép kinh té.
- Xac dinh cac diém khong ché trén trac doc: diém dau tuyén, cudi
tuyén, V1 tri céng,...
- Xac dinh cac diém mong mubn trén tric doc: diém dao dap kinh té,
cao do dao dap dam bao diéu kién thi cong co gidi, tric ngang chir L,...

- Thiét ké duong do.
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III. THIET KE PUONG DO.

- Sau khi ¢6 cac diém khéng ché (cao do diém dau tuyén, cudi tuyén,
diém khdng ché qua cau cbng) va diém mong mudn, trén dudng cao do tur
nhién, tién hanh thiét ké duong do.

- Sau khi thiét ké xong dudng do, tién hanh tinh toan cac cao do dio
dép, cao do thiét ké tai tit ca cac coc.

IV. BO TRI PUONG CONG PUNG

- Theo quy pham, déi véi dudng cap III, tai nhimg chd ddi déc trén
duong do6 ma hiéu dai s6 giita 2 d6 doc > 1% can phai tién hanh b tri
duong cong dung .

Ban b tri dudng cong dimg xem thém ban vé
- Ban kinh duong cong dimg 16m min ~ Rj2" = 450 m.
- Ban kinh duong cong dimg 16i min R = 700m.

- Cac yéu to dudng cong dimg dugc xac dinh theo cac cong thire sau:

K=R (i1 - i2) (M);

T=R "3 m)
_ T
P—ﬁ(m),

trong do:
-1 (%): Do dbc doc (1én dbc 1ay dau (+), xubng dbc lay dau (-

- K : Chiéu dai duong cong (m);
- T : Tiép tuyén dudng cong (m);
-P:Phancy (m);
V. THIET KE TRAC NGANG & TiNH KHOI LUQONG PAO
DAP.
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- Sau khi thiét ké mat cat doc, tién hanh thiét ké mat cat ngang va tinh
toan khéi luong dao dip...

1. Cac nguyén tic thiét ké mit cit ngang

- Trong qué trinh thiét ké binh do va tric doc phai dam bao nhing
nguyén tic cua viéc thiét ké canh quan duong, tirc 1a phai phdi hop hai

hoa gitra binh do, trac doc va trac ngang.

- Phai tinh toan thiét ké cu thé mat cit ngang cho timg doan tuyén c6

dia hinh khac nhau.

- Ung véi moi su thay ddi cua dia hinh ¢6 céc kich thuéce va cach bd tri

1¢ duong, ranh thoat nudc, cong trinh phong ho khac nhau.
* Chiéu rong mat duong B =5,5 (m).
* Chiéu rong 1& duong 2x1=2 (m).

* Mit duong bé tong ap phan c6 do doc ngang 2%, do doc 1& dat 1a
6%.

* Mai ddc ta luy nén dap 1:1,5.
* Mai doc ta luy nén dao 1 : 1.

* O nhitng doan c6 dudng cong, tiy thudc vao ban kinh dudng cong
nam ma c6 dé6 mo rong khac nhau.

* Ranh bién thiét ké theo cu tao, sdu 0,4m, bé rong day: 0,4m.

* Thiét ké tric ngang phai dam bao on dinh mai dbc, xac dinh cac
doan tuyén can c6 cac giai phap dic biét.

* Tric ngang dién hinh dwoc thé hién trén ban vé.

2. Tinh toan khoi lwong dao dip

* Pé don gidn ma vin dim bdo d chinh xdc can thiét dp dung

phwong phap sau:
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- Chia tuyén thanh cac doan nhé vai cac di€m chia la cac coc dia hinh,

coc duong cong, diém xuyén, coc H100, Km.

- Trong céac doan d6 gia thiét mat dat 1a bang phang, khdi luong dao
hoac dép nhu hinh lang try. Va ta tinh dugc dién tich dao dép theo cong
thirc sau:

Faaow = (Fidao + F'0 )2 (m?)
Fatpw = (Fidép + Fi+1dép)/ 2 (mz)
Vo = Faao o -Livi+1 (ms)

Vasp = Fagp oo Licisr (m3)

Sau khi tinh toan ta duoc:

+ PAI: Vaso= 33182.16m° ; Vg3,= 25212.12m°.
+ PAIL: Vazo= 25048.77m°% Vg5,= 30201.85m°.

Tinh toan chi tiét dugc thé hién trong phu luc
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Chuwong 6: THIET KE KET CAU AO PUONG

I. AO PUONG VA CAC YEU CAU THIET KE .

- Ao duong 1a cong trinh xay dung trén nén dudng bang nhiéu ting
16p vt liéu c6 cuong do va do cimg du 1on hon so véi nén duong dé phuc
vu cho xe chay, chiu tac dong truc tiép cua xe chay va cac yéu td thién
nhién (mua, gio, bién d6i nhiét d6). Nhu vay dé dam bao cho xe chay an
toan, ém thuén, kinh té va dat dugc nhitng chi tiéu khai thac-van doanh thi
viéc thiét ké va xdy dung 4o dudng phai dat dugce nhitng yéu cau co ban
Sau:

+ Ao duong phai co du cudng do chung tirc 13 trong qua trinh khai
thac, sir dung 4o duong khong xuét hién bién dang thang dung, bién dang
truot, bién dang co, dan do chiu kéo udn hodc do nhiét do. Hon nita cuong
d6 40 duong phai it thay ddi theo thoi tiét khi hau trong subt thoi ky khai
thac tirc 13 phai on dinh cuong do.

+ Mat duong phai dam bao dugc do bang phang nhat dinh dé giam
suc can lan, giam séc¢ khi xe chay, do d6 nang cao dugc tde do xe chay,
gidm ti€u hao nhién li¢u va ha gia thanh van tai.

+ Bé mit 4o dudng phai c6 du do nham can thiét dé nang cao hé sd
bam gilra banh xe va mat duong dé tao diéu kién tot cho xe chay an toan,
ém thuan véi toc dd cao. Yéu cau nay phu thudc chu yéu vao viéc chon
16p trén mat cua két cau 4o dudng.

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

- P6 1a nhitng yéu cdu co ban cua két cdu 4o dudng, tuy theo diéu
kién thyc té, y nghia ciia dudng ma lwa chon két cau 4o duong cho phu
hop dé théa man & mirc d6 khac nhau nhitng yéu cau noi trén.

Céc nguyén tac khi thiét ké két cau 4o duong:
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

+ Pam béao vé mit co hoc va kinh té.
+ Pam bao vé mit duy tu bao dudng.
+ Pam béo chit lugng xe chay an toan, ém thuan, kinh té.
I1. TINH TOAN KET CAU AO PUONG
1. Céc thong sb tinh toan
1.1. Dia chit thiiy vin:
Dat noi tuyén duong di qua thudc loai dat 4 sét, cac dic trung tinh toan
nhu sau:
Pat nén thudc loai 1 (ludn kho gido) co: Eq = 42 (Mpa), C = 0.032
W

— 0 —
(Mpa), ¢ = 24", a= W,

0.60 (d6 Am tuwong ddi)

( Tra theo phu luc B tiéu chuan 22TCN 221-06)
1.2. Tdi trong tinh todn tiéu chuin
- Tai trong tinh toan tiéu chuan theo quy dinh TCVN 4054 va
22TCN 211-06( muc 3.2) ddi véi két cdu 4o dudng mém 14 tryc xe co tai
trong P = 100Mpa, c6 ap luc 1a p = 0.6 Mpa va tac dung trén dién tich vét
banh xe ¢6 duong kinh D =33 cm.
1.3. Luu lugng xe tinh todan
Luu lugng xe tinh toan trong két ciu 4o dudng mém 1a sb 6
t6 dugc quy ddi vé loai 6 to c6 tai trong tinh toan tiéu chuin théng qua
mit cat ngang cua duong trong 1 ngay dém & cudi thoi ky khai thac (o

nam tuong lai tinh toan): 15 nam ké tir khi dua duong vao khai thac.
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Truwong dai hoc dan lap Hai Phong

Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong

Bang thanh phan va luu luwong xe

Bang 6.2.1.3
Loai xe Thanh phan a (%)
Xe con 27
xe tai nhe 25
Xe tai trung 35
Xe tai nang 13
- Ty 1€ tang trudng xe hang nam :q =6%
- Quy luat tang xe hang nam: Nt=N;(1+q)"
— _ Nis
=Ny = (1+q)*
* Trong do:
q: hé sb ting truong hang nim
Ni:luu luong xe chay ndm thur t
Ny:luu lugng xe nam thtr nhét
_ N5 1401 _ xe .
Ny = (1+q)t ~ (1+0,06)15 =584,58 (ngd)
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Truwong dai hoc dan lap Hai Phong

Bo mon Xady dung

Do dn tot nghiep
Nganh: Xdy dung cau duwong

Bang xac dinh luu lwong (xe/ ngd) qua tirng thoi diém :

Bang 6.2.1.3.1
Nam Loai xe Xecon | Xetai | Xetai | Xe tai
tinh nhe | trungt | ning
toan truc |[ruc85 | truc
65T T 10T
hanhphan | 27% | 25% | 35% | 13%
(1+q)'
1 1,06 167 155 217 81
2 1,12 177 164 229 85
3 1,19 188 174 244 90
4 1,26 199 184 258 96
5 1,34 211 196 274 102
6 1,42 224 208 291 108
7 1,50 237 219 307 114
8 1,59 250 232 325 121
9 1,69 267 247 346 128
10 1,79 282 262 366 136
11 1,90 300 278 389 144
12 2,01 318 294 411 153
13 2,13 336 311 436 162
14 2,26 357 330 462 172
15 2,40 379 351 491 183
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Truwong dai hoc dan lap Hai Phong
Bo mon Xady dung

Do dn tot nghiép

Nganh: Xay dung cau dwong

Du b4o thanh phin giao thong & nim diu sau khi dwa duong vao
khai thac sir dung

Bang 6.2.1.3.2

Trong lwgng

S6 banh ciia | Khoang
Coai true p; (KN) o | e e
oai xe , moi cum cach giira | |, >
Truc | Truc | SO banh ci ot ni Xe/ngay
anh caa cac truc A
tredc | sau | truc dém
truc sau sau
Sau

Tai nhe 6.5T <25 65 1 | Cum banh doi 351

Tai trung 8.5T <25 85 1 | Cum banh doi 491

Tai nang 10T 35 10 1 | Cum banh doi 183

Bing tinh s6 truc xe quy doi vé so truc tiéu chuan 100 KN

Bing 6.2.1.3.3

Loai xe P, (KN) |C,; C, |n C.*C,*ni*(pi/100)**
Tai nhe 65 | Truc <25 KN 1 6.4 | 351
KN trudc

Tryc sau | 65 KN 1 1 351 52,73
Tai trung | Truc <25 KN 1 6.4 | 491
85KN trudc

Tryc sau | 85 KN 1 1 491 240,17
Tai nang | Truc 35 KN 1 6.4 | 183 11,55
100 KN trudc

Truc sau | 100 KN 2,2 1 183 402,60

Téng N= 2 C;*C,*ni*(pi/100)= 707,05
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

C1=1+1.2x(m-1), m La sd truc xe
C,=6.4 cho cac truc truéc Va C,=1 cho cac truc sau loai moi cum banh

c6 2 banh (cym banh d61) (theo 22TCN 211-06 muc 3.2.3)

* Tinh s6 truc xe tinh todn tiéu chudn trén 1 lan xe Ny
Ni =Ny X f; .
trong do:
- Vi dudng thiét ké c6 2 lan xe khong c¢6 dai phan cach nén
lay £=0.55 .( theo 22TCN 221-06 muc 3.3.2)
Vay: Ni= 707,05 x 0.55 = 389 (truc/lan.ngay dém)

Tinh s6 truc xe tiéu chuan tich lity trong thoi han thiét ké, ty 16 tang truong q=
6%

1+qg)f-1

q

Bang tinh luu luwgng xe ¢ cac nam tinh toan

Bing 6.2.1.3.4

Nam 1 5 10 15
Luu luong Xe 169 213 285 389
Ni(truc/lanngd)

S6 truc xe tiéu chuén tich | 0,061x10° | 0.44x10° | 1,37x10° | 3,3x10°
luy (truc)
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Do dn tot nghiep
Nganh: Xdy dung cau duwong

Truwong dai hoc dan lap Hai Phong
Bo mon Xady dung

Bang xac dinh mé dun dan hoi yéu cau ciia cic nam

Bang 6.2.1.3.5

_ Cap
Nam tinh Nt <0 E,c (Mpa) E min Echon
m3
toan ) (Mpa) (Mpa)
dwong

1 169 A, 131 100 131

5 213 A 161 130 161
A, 136 100 136

10 285 A, 165 130 165
A, 140 100 140

15 389 A 171 130 171

+) Eyc: Modun dan hoi yéu cau phu thudc sb truc xe tinh todn Ny va
phu thudc loai tang cua két cau 4o dudng thiét ké.

+) Enin: Modun dan hoi tdi thiéu phu thudc tai trong tinh toan, cép ao

duong, luu lugng xe tinh toan(bang3-5 TCN 221-06)

+) Echon: MOdun dan hoi chon tinh toan Echon= Max(Eyc, Emin)

Vi la duong mién ndi cap IV nén ta chon d¢ tin cay 1a : 0.9( Bang 3.3
Muc 3.4.2 TCN 221-06)
=> K™= 1,1 ( cudng do vdng tra bang 3.2 muc 3.4.2 TCN 221-06)
Vay Eq=Kg™ x E,=171x1.1=188,1 (Mpa)
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Bang cac dic trung cua vat liéu két cau a0 duwong

Bing 6.2.1.3.6

E (Mpa)
Tinh |Tinh| Tinh | R, C
STT Tén vat liéu ) ¢ (do)
kéo uon vong | trugt [(Mpa) | (Mpa)
(10%) |(30% | (60°)
1 |BTN chit hat min 1800 | 420 | 300 | 2.8
2 [BTN chit hat tho 1600 | 350 | 250 | 2.0
3 |Cap phoi da dam loai I 300 | 300| 300
4 |Cap phoi d4 dam loai II 250 | 250 | 250
5  |Cap phodi soi cudi 200 | 200 | 200 0.038 | 42
Nén dat| & sét 45 0.022 | 26

Tra trong phu luc C thiét ké 40 dwong mém 22TCN 211-06
2. Nguyén tic ciu tao

- Thiét ké két ciu 4o dudng theo nguyén tic thiét ké tong thé nén mit
duong, két cau mit duong phai kin va on dinh nhiét.

- Phai tan dung tdi da vat lidu dia phuong, van dung kinh nghi¢ém vé
xay dung khai thac dudng trong diéu kién dia phuong.

- Két cau a0 dudng phai phu hop véi thi cong co gidi va cong tac bao
dudng duong.

- Két cu 40 duong phai du cuong do, 6n dinh, chiu bao mon tot dudi
tac dung cua tai trong xe chay va khi hau.

- Céc vat liéu trong két ciu phai c6 cuong d6 giam dan tir trén xubng
dudi phi hop véi trang thai phan bé ing suat dé giam gia thanh.

- Két cAu khong c6 qua nhiéu 16p gy phirc tap cho dy chuyén cong
nghé thi cong.
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Truwong dai hoc dan lap Hai Phong
Bo mon Xady dung

Do dn tot nghiep
Nganh: Xdy dung cau duwong

3. Phwong 4n dau tu tap trung (15 nim).

3.1. Co so lwa chon

Phuong an dau tu tip trung 1 1an 1a phwong 4n can mot luong

vbn ban dau 16n dé co thé lam con duong dat tiéu chuan véi tudi tho 15

nam (bang tudi tho 16p mit sau mot 1an dai tu). Do yéu cau thiét ké duong

1a ndi hai trung tdm kinh té, chinh tri van hoa 1on, dudng cap IV ¢ V=

40(km/h) cho nén ta dung mit dudng cap cao Al co 16p mit Bé tong nhura

voi thot gian sir dung 1a 15 nam.

3.2. So bé lwa chon két ciu do dwong

Tuan theo nguyén tac thiét ké tong thé nén mat duong, tan

dung nguyén vt liéu dia phuong dé lya chon két cau 4o dudng; do ving

tuyén di qua la vung doi nii, 1a not c6 nhiéu mo vat li¢u dang dugc khai

thac su dung nhu da, cap phoi da dam, cap phdi sé1 cudi cat, xi mang...

nén lya chon két cau 4o duong cho toan tuyén Ks— J3 nhu sau

Phuong an 1
Lop h (cm) E (Mpa)
BTN chat hat min 5 420
BTN chat hat tho 7 350
CPDD loai I 300
CPDD loai 11 250
Nén 4 sét 42
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
Phwong an I1
Lép h (cm) E (Mpa)

BTN chat hat min 5 420
BTN chat hat tho 7 350
CPDD loai I 300
CP so1 cudi 220
Nén 4 sét 42

Két cau duong hop 1y 1 két ciu thoa man cac yéu cau vé kinh té va k¥
thuat. Viéc lya chon két cu trén co s cac 16p vat liéu dat tién c6 chiéu
day nho tbi thiéu, cac 10p vt liéu ré tién hon s& duoc diéu chinh sao cho
thoa min diéu kién vé Eyc. Cong viéc nay duoc tién hanh nhu sau:

Lan luot d6i hé nhiéu 16p vé hé hai 16p dé xac dinh moédun

dan hdi cho 16p mit duong. Ta cd

E.,=188,1
BTN chat hat min h; =5cm E,=420(Mpa)
BTN chit hat tho h,=7cm E,=350(Mpa)
Lop 3 E3=300(Mpa)
Lé’p 4 E4:?
Nén 4 sét Eo=42(Mpa)
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
Péi 2 16p BTN vé 1 16p
)= =2-0151
D 33
Eon _ 1881 _q gy
E, 420

Tra todn db hinh 3-1 tiéu chun nganh 22TCN211-06 % _ 041
1

= FE.pq = 172,20(Mpa)

Ech 172,20
—chr = 0,49

E, 350

Tra toan d6 hinh 3-1 tiéu chuan nganh 22TCN211-06 —, %0,44

2
= E po = 154(Mpa)

Pé chon duoc két cau hop 1y ta st dung cach tinh 13p cac chi sé H3 va
H4 . Két qua tinh toan duogc bang sau :
Bing tinh Chiéu day cac 16p phwong an I
Bang 6.3.2.1

Giadi E n2 h3 E p3 Ech3 EO h4- s
phap E; D | E; E, E, | D chon
1 13 | 0,51 039|040 | 120 | 0,48 |0,17 | 137 | 4521 46
2 14 | 051 | 042|038 | 114 | 0,46 |0,17 | 0,98 | 32,34 33
3 15 | 0,51 | 045 | 0,36 | 108 | 0,43 |0,17|0,87 | 28,71 29
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Truwong dai hoc dan lap Hai Phong

Bo mon Xady dung

Do dn tot nghiep
Nganh: Xdy dung cau duwong

Bang tinh Chiéu day cac 16p phwong an 11

Bang 6.3.2.2
Giai | Echa | h; | Ecns E.p, Ehs | Eo | hy h, h,
phap E3 D E3 E, E, D chon
1 13 | 0,51 | 0,39 | 0,40 | 120 0554 | 0,19 | 1.29 | 42,57 43
2 14 | 051 | 042 0,38 | 114 0551 |0,19 | 1,16 | 38,28 39
3 15 | 0,51 | 0,45 | 0,36 | 108 049 |0,19 | 1,12 | 36,96 37
St dung don gia xdy dung co ban dé so sanh gia thanh xay dung ban
dau cho cac giai phap cia timg phuong an két cdu 4o duong sau d6 tim
giai phap c6 chi phi nho nhét. Ta c6 bang gia vat liéu:
Tén vat liéu Pon gia (ngan dong/ m°)
Cép phoi d4 dam loai I 143.000
Cép phoi da dam loai I 123.000
Cap phoi soi cudi 110.000
Ta duogc két qua nhu sau
Bang tinh Gia thanh két cAu (ngan dong/m?)
Bang 6.3.2.3
Phwong Giai | h; | Giathanh h, | Giathanh Z G
an Phap (nd/m?) (nd/m?) (nd/m?)
I 1 13 |21.000 46 |18.200 39.000
2 14 | 22.500 33 |13.000 35.500
3 15 |24.000 29 |11.450 35.450
I 1 13 |21.000 43 |16.300 37.300
2 14 | 22.500 39 |14.700 37.200
3 15 |24.000 37 |14.000 38.000
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Két luan: Qua so sanh gia thanh xay duyng mdi phuong 4n ta thiy giai
phép 3 ctia phuong an I 1a phuong an c6 gia thanh x4y dung nho nhat nén
giai phap 3 cua phuong an I dugc lwa chon.Vay day ciing chinh 1a két cdu
dugc lua chon dé tinh toan kiém tra.

- Két cau 40 dudng phuong an dau tu tip trung

Bing tinh Két ciu a0 duong phwong an dau tw tip trung

Bang 6.3.2.4
Lép két cau E ,.=188,10 (Mpa) hi =
BTN chat hat min 5 420
BTN chat hat tho 7 280
CPPD loai I 15 300
CPPD loai II 29 250
Nén dat 4 cat : Enz, a5 =40 Mpa

3.3. Tinh todn kiém tra két ciu do dwong phwong dn chon
3.3.1. Kiém tra két ciu theo tiéu chudn d¢ véng dan hoi:

- Theo tiéu chuén do vong dan hoi, két cAu 4o duong mém duoc xem
1a di cudng @6 khi tri s6 modun dan hoéi chung cia ca két cau 16n hon tri
s6 mddun dan hoi yéu cau:

Ecn > Eye X Ko™
Chon d¢ tin cdy thiét ké 1a 0,90 tra bang 3-2 muc 3.4.2 tiéu chuan
22TCN211-06 duge Ko™ =1,1.

- Tri $6 Eg, ctia ca két cAu duoge tinh theo toan do hinh 3-1
Pé xac dinh tri s6 modun dan hoi chung ctia hé nhiéu 16p ta phai chuyén
vé hé hai 16p bang cach d6i hai 16p mét tir dudi 1én trén theo cong thirc:

1
1+Kxt3,3 |

Enp = Ex X | 1+K] ;
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
. E h
Trong do: t==, K== ;
E, hy
PD m-R2
{1l it
}//72 CZ 1‘\ H= /;Y+/72 [_:,a
(7 £, \) \
R £
Co )
He 3 lap e 2 lop

Bang_Xac dinh E;

Bang 6.3.3.1
Lop vat liéu E; h; t; Ki i Ewi
BTN chat hat min 420 5 151 0.09 56 289.33
BTN chit hat tho 350 7 1.31 | 0.159 | 51 | 278.20
Cap phoi da dam loai I 300 15 1.20 | 052 | 44 | 267.50
Cap phdi da dam loai I | 250 29
+ Ty sb g = 2—: =1,69 nén tri s6 Ey, cua két ciu dugc nhan thém hé sd

diéu chinh B = 1,19 (tra bang 3-6 muc 3.4.2 tiéu chuan 22TCN 211-06)
= Ep" = Px Ey =1,19x289,33= 344,31 (Mpa)

+ Tir cc ty s6 = =1,69; - = —"—=0,121 tra toan dd hinh 3-1 ta

Ewp 344,31

duoc:

Zeh —0,61=> Eq, = 0.61x344,31=210,02 (Mpa).

Etp
Vay E¢, = 210,01 > E ¢ X K% = 188,10 x 1.1=205,91 (Mpa).
Két luan: Két cau da chon dam bao diéu kién vé d6 vong dan hoi.
3.3.2. kiém tra cwong dé két cdu theo tiéu chudn chiu cit truot
trong nén dit.
Pé dam bao khong phat sinh bién dang déo trong nén dat, cau tao két

cau 4o duong phai dam bao di€u kién sau:
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
Ctt
Tax T Tav < =m0
ax av = ytr
* Trong do:

+ Ta ¢ 13 Gmg sudt cit hoat dong 16n nhat do tai trong xe giy
ra trong nén dat tai thoi diém dang xét (Mpa);

+ T, 14 Ung suét cat chi dong do trong lugng ban than két
cdu mat dudng gy ra trong nén dat (Mpa);

+ Cy luc dinh tinh toan cua dit nén hoac vat liu kém dinh
(Mpa) ¢ trang thai do am , do chit tinh toén;

+ K" 12 hé s6 cuong do vé chiu cat trugt duge chon tuy
thudc do tin cay thiét ké ( Keg'=1);

a. Tinh Ey, ciia cd 5 Iop két ciu

- viéc doi tang vé h¢ 2 16p

1+Kt™
Ew=E[— 15
th 2 [ 1+ K ]
El h
T ootz B k= L
Trong do: t= =7; -
Bang_Xac dinh Ey,
Bang 6.3.3.2
L(')'p Vé:lt lléll Ei hi ti Ki htbi Etbi
BTN chat hat min 420 5 151 0.09 56 289.33
BTN chat hat thé 350 7 1.31 | 0.159 51 278.20
Cap phodi da dam loai I 300 15 1.20 | 052 | 44 | 267.50
Cap phdi da dam loai I1 | 250 29
+ Ty sb g = 2—: =1,69 nén tri s6 By, cta két cAu dugc nhan thém hé sb

diéu chinh B = 1,19 (tra bang 3-6 muc 3.4.2 tiéu chuan 22TCN 211-06)
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Dovdy:  Eg'=Bx Eyp=1,19x289,33= 344,31 (Mpa)
b. xdc dinh teng sudt cdt hoat dpng do tdl trong banh xe tiéu chuin
gdy ra trong nén dit Ty,

H E, _E 344,31
- =169 @ t="b_

= =8,19.

D E, Eo 42

Tra biéu dd hinh 3-3 muc 3.5.3 22TCN211-06, véi goc ndi ma séat cua dat
nén p=24° ta tra dugc %=0,0127. Vi ap luc trén mat duong cua banh xe

tiéu chuén tinh toan p=6daN/cm”=0.6 Mpa
Tx =0,0127 x 0,6=0,0076 (Mpa).

c. Xdc dinh irng sudt cit hoat dpng do trong lwong ban thin cdc lép

két ciu do dwong gady ra trong nén dit T, :

Tra todn d6 hinh 3-4 myc 3.5.3 22TCN211-06 ta duoc T =-
0.00127 Mpa.

d. Xdc dinh tri sé Cy theo (3-8).
Ci=CxKI1xK2x K3 ;
trong do:

+ C: 1a lyc dinh cta nén dat a sét C = 0,032 (Mpa);

+ Ky: 13 hé sd xét dén kha nang chéng ct truot dudi tac dung
cua tai trong trung phuc, K;=0,6;

+ K,: 1a hé sd an toan xét dén su lam viée khong déng nhat
cua két cau, V&i Ny <1000(xcqd/nd) ta c6 K, = 0,8;

+ K3:hé sb gia tang suc chéng cat truot ctia dat hodc vat liéu
kém dinh trong diéu kién chung lam viéc trong két ciu khac v6i mau thir
Ks=1,5;

Cy=0,032 x 0,6 x 0,8 x 1,5=0,023 Mpa.
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e. Kiém tra diéu kién tinh todn theo tiéu chudn chiu cat nén dat.

Tax T Tav =0,0076-0,00127=0,0063.

G 229234 025Mipa.

tr
Koy 0,9

Két qua kiém tra cho théy 0,0063<0,025 nén dat nén dugc dam bao
3.3.3. tinh kiém tra cwong dp két ciu theo tiéu chuin chiu kéo uén
trong cdc I6p BTN va cdp phéi di dim.
a. tinh teng sudt kéo I6n nhit ¢ lop ddy cdc 16p BTN theo cong thic:
* Péi véi BTN I6p duwdi:
Oku = OkuXPxkp ,
trong do:
+ P: ap luc banh cua tai trong tryc tinh toan ;
+ ky:hé s6 xét dén dic diém phan b tmg xuat trong két cAu
40 dudng dudi tic dung cua tai trong tinh . 1y ky=0.85;

+0p - ung suat kéo udn don vi ;

1600X7+1800X%5
5+7

s6 Ey, ctia 2 16p CPPD 1 va CPPD II ¢6 Etb =267,5 (Mpa) voi bé day 16
nay la H=44 cm.

h,=12cm; E; =

=1683,3(Mpa) Tri

Tri sO nay con phai xét dén tri s6 diéu chinh 6

Véig _ g = 1,33 tra bang 3-6 duoc & =1,162.

E*th=267,2x1,162=310,48 (Mpa).
Enda _ 42

Vo1 =5 =
ESC 31048

=0,135, tra toan d6 3-1 muc 3.3.4 22TCN211-06

~h 0,475 — Ecnm=147,47 (Mpa)

tb
Tim 5, 6 day 16p BTN 16p duéi bang cach tra toan d6 3-5 muc 3.6.2
tiéu chuan 22TCN211-06

h, 12 E, _ 16833

D 33 Echm 147,47

=11,41.
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Két qua tra toan dd dugc Gg=1,680 va voi p=6(daN/cm?) ta c6 :
Oy =1,68x0,6x0,85=0,86 (Mpa).
* Péi v6i BTN Idp trén:
h,=5cm ; E;=1800(Mpa)
Tri s6 Ey, ciia 4 16p dudi né dugce xac dinh & phﬁn trén
1+ Kt"? P _
1+ ’

K
K:ﬂ
h,

Ew=Ez[

Trong do: t= E—;

2

Bang xac dinh Ey,

Bang 6.3.3.3
Lép vat liéu E; h; t Ki Nipi Eipi
BTN chit hat tho 1600 7 598 |0,149 |51 361,13
Cap phdi da dam loai I | 300 15 1,20 |0,52 |44 267,50
Cap phdi da dam loai II | 250 29
+ Ty sb % = 5—; =1,54 nén tri s6 Ey, cua két ciu dugc nhan thém hé sd

diéu chinh B = 1,18 (tra bang 3-6 muc 3.4.2 tiéu chuan 22TCN 211-06)

Ey™°=1,18x361,13=426,13 (Mpa)
Ap dung toan do & hinh 3-1 muc 3.4.3 tiéu chuan 22TCN211-06 dé

tim E¢nm ¢ day cta 16p BTN hat nho:

H 5 42

Véi = =21 =1 54\ tnendat _ =0,098
D 33 ESS 426,13
Tra toan d6 3-1 ta du(_)’cEggzn=O,445
tb
Vay: Een = 0,445x426,13=189,62 (Mpa).

Tim Gy O day 16p BTN 16p trén bang cach tra toan do hinh 3-5 muc
3.6.2 tiéu chuén 22TCN211-06 véi
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2= 2 0,151 = 220 949
D 33 Echm 189,62

Tra toan do ta duge: Grg=1,95 véi p=0.6 (Mpa).
Oy =1,95 x0.6 x0.85=0,994 (Mpa).
b. kiém tra theo tiéu chudn chiu kéo uon é ddy cdc lép BTN
* Xdc dinh cwong dé chiu kéo uon tinh todn ciia I6p BTN theo:
< Ri.

Gku = ]id’ (1 1)

Trong do:
1t \ A . r A ’ ,
+ Ry :cuong do chiu kéo uon tinh toén ;
+ RCde: cuong do chiu kéo udn duge lya chon ;

Ri."=k; X Kz X Ri;

Trong do:
+ ki:hé s6 xét dén do suy giam cuong d6 do vat liéu bi moi
(d6i voi VL BTN thi);
11x11 11%x11
ky = N%%2 T (1,24%x106)0.22 =0,507.

g
+ kp: hé s xét dén do suy giam nhiét d6 theo thoi gian k,=1;
Vay cudong d6 kéo udn tinh toan cta 16p BTN 16p dudi 1a
Rio" =0,507 x 1,0 x 2,0=1,014 (Mpa).
Valop trén la :
R = 0,507x1,0x2,8=1,419(Mpa).

* Kiém toan diéu kién theo biéu thirc (1.1) voi hé sd K™ =0,9 lay
theo bang 3-7 muc 3.5.1 tiéu chuan 22TCN211-06 cho trudng hop dudng
cap IV tmg véi do tin cdy 0.85

* Véi lop BTN I6p duwgi

1,014

u =0,86(Mpa) <—-1 ,126(Mpa).

* Voi lop BTN lop trén

1,419

u =0,994(Mpa)< —-1 ,576(Mpa).
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Vay két cdu du kién dat dugc diéu kién vé cudong do d6i véi ca 2 16p
BTN.

3.3.4. két luan.
Céc két qua kiém toan tinh toan & trén cho thay két ciu du kién dam

bao duoc tat ca cac dicu kién vé cuong do.
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Chwong 7: PHAN TICH KINH TE —
KY THUAT SO SANH LUA CHQN PHUONG AN TUYEN

I. PANH GIA CAC PHUONG AN VE CHAT LUQNG SU DUNG
- Tinh todn cdc phwong an tuyén dwa trén hai chi tiéu :
+) Murc d6 an toan xe chay
+) Kha nang théng xe cia tuyén.
- Xdc dinh hé sé tai nan téng hop

Hé sd tai nan tong hop duoc xac dinh theo cong thirc sau :

14
Ktn = ; Ki

Vi Ki 1a cac hé s tai nan riéng biét, 1a ty sO tai nan xdy ra trén mot

doan tuyén nao do6 ( cd cac yéu to tuyén xac dinh ) véi so tai nan xay ra

trén mot doan tuyén nao chon 1am chuén.

+) Ky : hé sb6 xét dén anh huong cua luu lugng xe chay ¢ day K,
0,467.

+) K, : hé sb xét dén bé rong phan xe chay va cau tao 1& duong Ko
1,35.

+) K3 : hé s c6 xét dén anh huong cua bé rong 1& duong K = 1,4

+) Ky : hé sb xét dén sy thay d6i doc doc cua timg doan duong.

+) Ks : hé s0 xét dén anh huong ciia duong cong nam.

+) Ke : hé s6 xét dén anh huong cua tdm nhin thyc té ¢ thé trén dudng

K5:1

+) K7 : hé s0 xét dén anh hudng ctiia bé rong phan xe chay cua cau

thong qua hiéu sb chénh 1éch gitta kho cau va bé rong xe chay trén dudng

K7 =1.
+) Kg : hé s6 xét dén anh hudng cua chiéu dai doan thing Kg = 1.

+) Ko : hé s6 xét dén anh huong ciia luu lwong chd giao nhau Kg=1,5
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+) Kyo : hé s6 xét dén anh huéng ctia hinh thic giao nhau Ky = 1,5.
+) Kyg : hé s6 xét dén anh huong ctua tam nhin thue té dam bao tai chd
giao nhau cung muc c6 duong nhanh K;; = 1.
+) Kio: hé s6 xét dén anh huodng cua sb 1an xe trén duong xe chay K,
=1
+) Kys : hé s6 xét dén anh huong cua khoang cach tir nha cira toi phan
xe chay Ky3 = 2,5.
+) K4 : hé s6 xét dén anh hudng ctua d6 bam cua mit dudng va tinh
trang mat duong K4 =1
Tién hanh phan doan cung d6 dbc doc, cing dudng cong nim ctia cic
phuong 4n tuyén. Sau d6 xac dinh hé s tai nan cua hai phuong 4n :
KpPall  =7,35
Kw Pal = 6,5

II. PANH GIA CAC PHUONG AN TUYEN THEO NHOM CHI TIEU VE
KINH TE VA XAY DUNG.
1. LAP TONG MUC PAU TU.
( Xem phu luc khai toan)
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2. CHI TIEU TONG HOQP.
2.1. Chi tiéu so sanh so bg.

BANG CHI TIEU SO SANH SO BQ

Bang 7.2.2.1
Chi ticu So sanh Panh gia
PAl PA2 PAl PA2
Chiéu dai tuyén (km) 5203,13 4632,06 v
S6 cong 14 9 \
Sb cong dung 25 22 \
S6 cong nim 9 7 \
Ban kinh cong ndm min (m) 150 200 \
Ban kinh cong dtmg 16i min (m) 3662 2000 \

Bén kinh cong dtmg 16m min (m) 1000 1500 \
Ban kinh cong ndm trung binh (m) 244,44 285,71 \
Ban kinh cong dung trung binh (m) 4578,04 4248,54 \

Do dbc doc trung binh (%) 1,24 1,19 \
Do doc doc min (%) 0.00 0.00 \ \

Do doc doc max (%) 3,3 4,5 \
Phuwong an chon \

Ghi chi: V' chi tiéu duge danh gia tot

2.2. Chi tiéu kinh té.

2.2.1. Téng chi phi xdy dung va khai thac quy déi:

To6ng chi phi xdy dung va khai thac quy d6i duoc xac dinh theo cong thirc
s C, Ay

EC
qu: Et 'qu +Z(1+E )t - t
ad T0+Ea) a4E,)
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Trong do:

- E: Hé sb hiéu qua kinh té twong dbi tiéu chuan d6i véi nganh giao thong
van tai hién nay lay E, = 0,12.

- Eqa: HE s6 tiéu chuan dé qui d6i cac chi phi bo ra & cac thoi gian khac
nhau E,q = 0,08

- Kqa : Chi phi tap trung tirng dot quy d6i vé nam gbc

- Cix : Chi phi thuong xuyén hang nam

- ts : Thoi han so sanh phuong an tuyén (Te =15 nim)

- Ag : Gia tri cOng trinh con lai sau nam thur t.
2.2.2. Tinh todan cdc chi phi tdp trung trong qud trinh khai thac K.

i
. Ktl’t
qu =Ko+ ; (1_|_ Eqd)nm

K=Y Ko  _ 0,051xK,
trt (1+ 0. 08 to 1+ 0. 08 tirt

Trong do:

- Ko : Chi phi xay dung ban dau cua cic cong trinh trén tuyén.

- Kirt: Chi phi trung tu & ndm t.
Tir ndm tht nhat dén nam tha 15 ¢6 2 1an trung tu(ndm tha 5 va nam tha
10)

Ta c6 chi phi x4y dung 4o dudng cho mdi phuong an 1a:

Chi phi PAI PAII
Ky 18545460000 16471425000

Chi phi trung tu ctia mdi phuong an tuyén nhu sau:
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BANG CHI PHi TRUNG TU
Bang 7.2.2.2.2
Ko Kert K
Tuyén | 18.545.460.000 | 1.081.805.103 | 19627.265.103
Tuyen Il | 16471425000 | 960.821.226,2 | 17-432.246.226

2.2.3. Tinh toan gid tri cong trinh con lai sau ndam thir t: Ac,

A

= Kl’l;\IlX
ot = (Kag 100

100 -15

+ Keéng X

50 -15

50

)x0.7

BANG GIA TRI CONG TRINH SAU NAM t

Biing 7.2.2.2.3
. 100 -15 . 50 -15
Knén Kcéng e 100 cons 50 AC|
Tuyénl 1.085.049.817 | 202.419.777 | 922.292.344,5 | 141.693.843,9 744.790.331,8
Tuyén
I 878.220.195 | 154.022.337 | 746.487.165,8 | 107.815.635,9 598.011.961,2

2.2.4. Xdc dinh chi phi thuwong xuyén hang nam Cy

Ctxt = CtDT + CtVC + CtHK + CtTN (d/nﬁm)

Trong do:

+) C°T : Chi phi duy tu bao dudng hang nam cho cic cong trinh trén

duong(mat dudng, cau cong, ranh, ta luy...)
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+) C.Y® : Chi phi van tai hang nam

+) C{™ : Chi phi twong duong vé ton thit cho nén KTQD do hanh
khach bi mat thoi gian trén dudng.

+) C/™ : Chi phi twong duong vé tén that cho nén KTQD do tai nan
giao thong xay ra hang nam trén duong.

a. Tinh C°".
CPT = 0,0055x(Ks*"*P + Ko*P¢) Ta cé:
BANG CHI PHi DUY TU BAO DUONG HANG NAM

Bang 7.2.2.2.4.a

Phwong an I Phwong an 11
K, XPAP 8.836.128.171 7.866.307.389
K *P¢ 202.419.777 154.022.337
cPT 49.712.013,7 44.111.813,5

b. Tinh C./¢:
C/¢ = Q, xSXL
Trong do :

+) L: chiéu dai tuyén

+)Q =365 Xy X X G X N(T)

- G: Luong van chuyén hang ho4 trén dudng & niam tht t: 3,96
-y =0,9 hé s phu thudc vao tai trong

- B =0,65 hé s6 sir dung hanh trinh

+) S: chi phi van tai 1T.km hang hoa (d/T.km)

_ Ppg Pcgtd
§ = by et (4T ki)

- P chi phi c¢b dinh trung binh trong 1 gi¢ cho 6t6 (d/xe km)
_ 2Ry xN,
cd— ZN .
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- Pyq: chi phi bién ddi cho 1 km hanh trinh ciia 6t6
Ppg = K X A X a X r (d/xe.km)
Trong do
K: hé s6 xét dén anh huong cua diéu kién duong véi dia hinh mién nai
K=1
A : Laty sé giira chi phi bién d6i so vai chi phi nhién liéu A =2.7
a=0.3 (lit /xe .km) luong tiéu hao nhién liéu trung binh ctia ca 2 tuyén )
r : gid nhién li¢u r=20100 (d/1)
- V=0.7Vi¢ (Viq 12 vén tdc k¥ thuat ,V,¢=25 km/h- Tra theo bang
5.2 Tr125-Thiét ké duong 6 t6 tap 4)
- Pegtd:Chi phi ¢ dinh trung binh trong mot gid cho 6to
Puoc xac dinh theo cac dinh muc & xi nghi€p van tai 6t6 hoac
tinh theo cong thurc:
Pegtd = 12% Pyg(d/xe.h)
BANG CHI PHi VAN TAI HANG NAM

Biing 7.2.2.2.4.b

P/a tuyén L (km) | S(d/1T.km) Q; cve
Tuyén I 520313 7076.16 845,56xN, | 31.131.981xN,
Tuyén I1 4.63206 707616 845.56xN, | 27.715.087xN,

c. Tinh ™

C/* = 365 [ Neen [—+tc°h°] H Jxc

Trong do:

- N¢: 1a luu lugng xe con trong ndm t (xe/ng.d)
- L : chiéu dai hanh trinh chuyén tré hanh khach (km)
-V toc @6 khai thac (dong xe) cta xe con. V=40(km/h)
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- t™ thoi gian chd doi trung binh cia hanh khach di xe con. t.™
= 0(gi0)
- Hc: s6 hanh khach trung binh trén mot xe con H-4
C: ton that trung binh cho nén kinh té quéc dan do hanh khéch tiéu phi thoi gian
trén xe, khdng tham gia san xuat l1ay =7.000(d/gio)
BANG CHI PHi TON THAT KTQD DO HANH KHACH BI MAT THOI

GIAN TREN PUONG
Bang 7.2.2.2.4.c
PAI PAII
L(km) 5,20313 4,63206
c 1329399,72x N " 1181191,83x N "
d. Tinh Cie xe:
Cu=0

e. Tinh Cyingn:
Cin = 365x10°Y(LixaxCixmixNy)
Trong do:
- C;: ton that trung binh cho mdt vu tai nan = 8(tr/1vu.tn)
- & sO tai nan xay ra trong 100tr.xe/1km
a: = 0.009XK’ainan = 0.27Kgainan + 34.5
a; = 0.009x7.35° - 0.27x7.35 + 34.5 = 33.00
a,=0.009x6.5%- 0.27x6.5+ 34.5 = 33.13
- m;: hé sb té)ng hop xét dén muac do tram trong cua vu tai nan = 3.98 (Céc hé

s6 dugc lay trong bang 5.5 Tr131-Thiét ké duong 6 to tap 4)
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BANG CHI PHi TON THAT KTQD DO TAI NAN GIAO THONG

Bang 7.2.2.2.4.c

PAI PAII
L(km) 5,20313 4,63206
Cun 1.995.466,96X N, 1.783.452,45% N,

Ta c6 bang tinh tong chi phi thuong xuyén hang ndm (xem phu luc 5)

Phuwong an I Phwong an 11
Cot 483.719.087.621,96 430.718.270.879,97
Chi tiéu kinh té:
E 15 C A
P - tc K + tx _ cl
“TE, XPad ; (L+Eq)  (L+Eg)
Phuong E, L C A
c XK tx cl P
an B tz; (1+E,)" (L+E,)" ad

T“yf’n 1'199.440.807.650 | 152.488.429.900 | 234.788.974 | 181.694.538.600
Tuyenll | »c 148360330 | 135.780.362.000 | 188.518.310 | 161.740.213.000

Két ludn: Tir cdc chi tiéu trén ta chon phwong dn II dé thiét ké ky thudt - thi

cong.

III. PANH GIA PHUONG AN TUYEN QUA CAC CHI TIEU: NPV; IRR; BCR;Thv:

(Goi phwong an nguyén trang la G, phwong an moi la M)

1. Cac thong s6 vé dwong cii( theo két qua diéu tra)
% Chiéu dai tuyén: L = (1.2+1.3) L, =(1.2+1.3) 4632,06= 5558,47 (m)

% Mat duong da dam
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% Chi phi tap trung: Vi ta gia thiét duong cii 1a dudng da dim nén thoi
gian trung tu la 3 nam, dai tu Ia 5 nam

- C”"=20% CP'; cua duong méi
C"" = 0,2x0,42x16.471.425.000 = 1.383.599.700 (d)
- C"" = 28% C," cua duong moi

C"' = 0,28x960.821.226,2=269. 029.943,3 (d)
% Chi phi thuong xuyén hang nim qui doi vé thoi diém hién tai:

Coe = COT + CYC + ™+ ¢™ (d/ndm)
1.1.Chi phi vdn chuyén : C;"°
C/¢ = 1,3(C,")m =1,3 x 27.715.087xN (d)

1.2. Chi phi hanh khach : ¢™

cHe :t—ix [C]=1,2x1181191,83x N "

1.3. Chi phi tic xe: C'*

CTX_Q{xDthxxr
X =

288 )

Trong do
i Qt 0,1xQ; = 0,1x845,56x N, (T)

- Ty=0,5 (thang)
- D la gié tri trung binh ctia mot tin hang : 2 triéu/1 tan
- rla suét loi nhuan kinh té ; r =0,12
Taco:
C'* =352316,7x N
1.4. Chi phi do tai ngn : C™"

C™N =1,3x[ C;™Mm C™ =1,3 x 1.783.452,45x N,
1.5. Chi phi duy tu sita chita hang nam: C°'

C”" = 45%( C;°")»=0.45x 44.111.813,5= 19.850.316,08 (d)
Vay chi phi thuong xuyén qui doi vé hién tai la:

& C, 5639930984211 oo .o @
;(u E,)  (L+008)"® T T

2. Tong lgi ich cho du an du’0’ng, va tong chi phi xay dung dwong trong thoi
gian so sanh (n) quy vé nim gbc:
2.1. Téng lyi ich:
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& (Ct"C +Cc+Cc*+CcM
— +Ki1e--
B=2. (1+ r)t ; L+1) ole
s (CM+CH+CC +C) tss A

Iw# ; (1+Clr)t

T (L+r)!
Bang tinh todn cdc théng sé cia dwong cii va dicong méi: Xem phu luc 7
Ta co: B =66.192.041.615
2.2.Téng chi phi xdy dung dwong:

C= CDT +Cl"+CT B Coll+C"+C”T
C=> =[Ko le—[ Im
(1+ r)t (L+r) A+r)

Bdng téng chi phi ciia tuyén dwong cii va méi (xem trong phu luc 8)

Taco: C=16.369.725.159

3. Panh gia phwong an tuyén qua chi s6 hiéu sé thu chi c6 qui vé thoi diém
hién tai (NPV):

ct
NPV=B-C=2 (1+r)t R

=66.192.041.615- 16.369.725.159
’ =49.198.615.449,18(d)
Ta thay NPV > 0 = Phuong &n lya chon 1a phuong an dang gia.

4. Panh gia phwong an tuyén qua chi tiéu suat thu loi ndi tai (IRR):

tss—

s Bt Ct
le (1+ IRR)t le 1+ IRR)t
Viéc xac dinh tri s6 IRR kha phtrc tap. Pé nhanh choéng xac dinh duoc IRR ta co
thé str dung phuong phap gan dung bang cach ndi suy hay ngoai suy tuyén tinh
theo cong thirc toan hoc:
Pau tién gia thiét suat thu loi ndi tai IRR = IRR1, dé sao cho NPV1>0
Sau d6 gia thiét IRR=IRR2 sao cho NPV2 < 0.

Trj s6 IRR duoc noi suy gan ding theo cong thirc sau:
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IRR=IRR1 + _RR2-IRRL _,\b\/q
NPV1+/NPV2/

-Gi4 dinh IRR1 == 12% = NPV1=49.198.615.449,18> 0

-Gia dinh IRR2=15% = NPV2=y" Bt __ s+ Ct
~ (1+ IRR2)t 4~ (L+ IRR2)t

Ta c6 bang tinh tong loi ich (xem phu luc 9) va tong chi phi (xem phu luc 10)
Dé tinh NPV, , dya vao bang phu luc 9 va 10 ta tinh duogc:

Téng loi ich: B= 15.828.886.252,41(d)

Téng chi phi: C=57.580.706.985,86(d)

= NPV,=B- C=-41751820733.44(d)
Taco:

015-012
IRR=0.12+ 719 108.615 .449.18 + 41.751.820 .733.44 *0-198:615.449.18

= IRR=0,198=19,8%
Ta thay IRR >r. Vay du an dau tu xdy dung dudng 1a dang gia.
5. Panh gia phwong an tuyén qua chi tiéu ty sé thu chi (BCR):

B_ & Bt noCt
BCR=—= :
c C Zl:(1+r)t Zl:(1+r)t

Trong d6: r = 0.12. Dya vao két qua tinh toan ctia bang trén ta co:
, BCR=66.192.041.615: 16.369.725.159= 4,04 ‘
Ta thay BCR >1. Vay du an xay dung duong la dang gia nén dau tu.

6. Xac dinh thoi gian hoan vén cia dy an:

Nudc ta qui dinh voi dy an 14y r= 12%, thi thoi gian hoan von tiéu chuan (Tp,'©
1a 8.4 nam:

Thoi gian hoan vén duoc xac dinh theo cong thirc:

)

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CD 1101 Trang: 80



Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

_ 11 _ 3
Tw= IRR " 198% 5,05 ( nam)

Vay dy an xdy dung dudng c6 thoi gian hoan von nhanh hon thoi gian hoan vén
tiéu chuan.

KET LUAN: ,
Sau khi danh gia phwong an tuyéen qua cac chi tieu NPV, IRR, BCR, va xac

dinh Ty, két qua déu cho thiy dv 4n xiy dung dwong la ding dau tu.
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PHAN II: TO CHUC THI CONG
Chuwong 1: CONG TAC CHUAN BI

Cong tac chuan bi 1a cong tac dau tién ctia qua trinh thi cong, bao gom:
phat cy, ray co, bo 10p dat hitu co, dao gbe ré cdy, lam dudng tam, xay dung
lan trai, khoi phuc lai cac coc...

1. Cong tac xay dung lan trai :

- Trong don vi thi cong du kién s6 nhan cong 1a 50 ngudi (trong d6 co 16
ngudi 1a nhan cong lao dong tai chd) sd can bd khoang 8 ngudi(=15% s cong
nhan).

- Theo dinh mitc XDCB thi mdi nhan céng duoc 4m? nha, can bo 6m’ nha.
Do d6 tong sb m” lan trai nha & 13 : 8x6 + 34x4 = 184(m?).

- Ning suét xay dung 1a: 184/5 = 37(ca)(5m?/ca). Vi thoi gian du kién 1a 4
ngay thi s6 ngudi can thiét cho cong viéc 1a: 37/4x2 = 5 (nguoi).

2. Cong tac lam dwong tam

- Do diéu kién dia hinh nén cong tac 1am dudng tam chi can phat quang, chit
ciy va str dung may Ui dé san phang.

- Loi dung cac con dudng mon co san dé van chuyén vat liu.

- Dy kién dung 4 nguoi ciing 1 may ui D271A
3. Cong tac khoi phuc coc, roi coc ra khoi Pham vi thi cong

Du kién chon 4 cong nhan va mdt may kinh vi THEO20 lam viéc nay.
4. Cong tac 1én khuon dwong

Xac dinh lai cac coc trén doan thi cong dai 4632,06 (m), gém cac coc H100,
coc Km va coc dia hinh, cac coc trong duong cong, cac coc chi tiét. Dy kién 4
nhan cong va mot may thuy binh NIO30, mdt may kinh vi THEO20 Iam cong
tac nay.

5. Cong tac phat quang, chit cy, don mit bing thi cong.
- Theo qui dinh dudng cap IV chiéu rong dién thi cong 1a 18(m)
— Khoi lugng can phai don dep la: 18 x 4632,06 = 83377,08 (m?).
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Theo dinh murc dy toan XDCB dé don dep 100 (mz) can:
Nhan céng 3.2/7 : 0,123 (cong/100m?)
May ui D271A : 0,0155 (ca/100m?)

83377,08%0,0155

- S6 ca may ui can thiét 1a: =12,92 (ca)

I A A A, 1+, 83377,08X0,123
- SO cong lao dong can thiét la:

=102,55(cong)

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

102,55
2x8

Du kién dung 8 ngudi = sb ngay thi cong la: 6,40(ngay)

A 1 \ A 2 4 o \ 12;92
SO ngay lam viéc cia may ui la : Py =6,46

Chon ddi cong tic chuin bi gom:
1 may ui D271A + 1may kinh vi + 1may thuy binh + 15 nhan cong

Cong tac chuan bi dugc hoan thanh trong 10 ngay.

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CD 1101 Trang: 83



Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

Chwong 2: THIET KE THI CONG CONG TRINH
- Khi thiét ké phuong an tuyén chi str dung céng khong phai st dung ke,
tuong chan hay cac cong trinh dic biét khac nén khi thi cong cong trinh chi ¢o
viéc thi cong cong.
- S6 cong trén doan thi cong 14 9 cong, sd liéu nhu sau:

Bang théng ké cong

Bang 2’

STT Ly Trinh @ (m) L (m) Ghi cha
1 Km0+183,26 101,75 13 Nén dip
2 KmO0+683,30 101,75 11 Nén dép
3 KmO0+996,69 191,50 12 Nén dép
A Km1+404,30 101.75 12 Nén dap
5 Km2+484,25 1®1,50 11 Nén dap
6 Km3+80,81 1®1,75 13 Nén dap
7 Km4+463,13 101,5 11 Nén dap
8 Km1+950 100,75 11 Nén dap
9 Km3+350 100,75 12 Nén dap
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1. Trinh tu thi cong 1 cong

+ Khoi1 phuc vi tri dat céng trén thuc dia

+ Pao hd mong va 1am hd moéng cong.

+ Van chuyén cong va lap dit cong

+ Xay dyng dau cbng

+ Gia cb thuong ha luu céng

+ Lam 16p phong nudc va mdi ndi cong

- Dép dat trén céng, dam chat c6 dinh vi tri cé)ng

- Vi cbng nén dip phai dip 16p dat xung quanh céng dé giir cong va bao
quan cong trong khi chua 1am nén.

- B4 tri thi cong céng vao mua kho, cac vi tri can c6 thé thi cong dugc
ngay, cac vi tri con dong chay co thé nin dong tam thoi hay lam dap chéin tuy

thudc vao tinh hinh cu thé.

2. Tinh toan ning suit vat chuyén lip dit ong cong
- Bé van chuyén va lap dit ng cong ta thanh 1ap to boc xép gom:
Xe tai MAZ-503 (7T) + Can truc banh 16p KC-1562A
Nhan Iyc 1ay tir s6 cong nhan lam cong tac ha chinh cong.
Céc sb liéu phuc vu tinh nang suat xe tai chd cac dbt céng
- Tbc d6 xe chay trén dudng tam
+ Co tai: 20 Km/h
+ Khong tai: 30 km/h
- Thoi gian quay dau xe 5 phut
- Thoi gian bde dd 1 d6t cong 1a 15 phit.
- Cu ly van chuyén cbng cach dau tuyén thiét ké thi cong 1a 10 km

Thoi gian ciia mot chuyén xe 1a: t = 6O><(|2'—(‘) ; %) +5+15xn

n : SO dot cong van chuyén trong 1 chuyén xe
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3. Tinh toan khdi lwgng dao dat hd mong va s ca cong tic
- Khéi luong dat dao tai cac vj tri céng duoc tinh theo cong thirc:
V=(a+h)XLXhXK
Trong d6: a: Chiéu rong day hd mong (m)
h : Chiéu sau day hé méng (m)
L : Chiéu dai cong (m)
K :Hésbd (K=2.2)
- Dé dao h mong ta sir dung may ti D271A.
a=2+¢+2x8 (modrong Im mdi bén day cong dé dé thi cong)
§ : Bé day thanh cong .
4. Cong tac méng va gia co:
- Can ¢t vao loai dinh hinh méng, dat nén 4 sét, mong cong loai II nén
dung 16p dém da dam day 30 cm.
- Gia cb thuong luu, ha luu chia lam 2 giai doan.
+ Poan 1: Xay da 25 (cm), vira xi mang mac 100 trén 16p da ddm
day 10 cm.
+ Poan 2: Lat khan da 20 cm trén da dam day 10 cm
Ghi chu:
- Lam moéng theo dinh mure: 119.400 ;119.500; 119.600. NC 2.7/7
- Lat da khan tra dinh mtrc 200.600. NC3.5/7 ( dinh mirc XDCB 1994 )
5. Xac dinh khoi lwong dat dip trén cong
Vi cong nén dip phai dap dat xung quanh dé giit cdng va bao quan cong
trong khi chua 1am nén.Khéi lugng dat dap trén cong thi cong bang may ui
D271 lay dat cach vi tri dat cong 20 (m) va dam so bo.
6. Tinh todn s ca may van chuyén vat liéu.
- P4 hoc, da dam, xi ming, cat vang dugc chuyén tir cu ly 5(km) t6i vi tri

xay dung bang xe MAZ-503 ning suat van chuyén tinh theo cong thirc sau:
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TXPXK; XK
Py = 1 1
Vl + VZ +t
Trong do:

T : Thoi gian 1am viéc 1 ca 8 tiéng.

P : 1a trong tai cua xe 7 tan.

- K : Hé sé sir dung thoi gian K; = 0,8

-V : Van téc khi c6 hang V; = 20 Km/h

-V, : Van téc khi khong c6 hang V, = 25 Km/h
- Ky : Hé sb loi dung trong tai Kg = 1

t : Thoi gian xép do hang t = 8 phit.

Thay vao cong thtrc ta co:

8X7%0,8X1 z
P, = % =73,3(tan/ca)

18 25 ' 60
- P4 hdc co : v =1,50 (T/m3)
- B4 dam co: v = 1,55 (T/m3)
- Cat vang co: v = 1,40 (T/m3)
Khoi luong can van chuyén cua vat liéu trén duoc tinh béng téng cla tat
ca ting vat liéu can thiét cho timg cong tac.
Tir khéi lwong cong viée can 1am cho cac cbng ta chon doi thi cong 1a 15
nguoi.
Ngay lam 2 ca ta c6 s6 ngdy cong tac cua ting cong nhu sau:
Nhu véy ta bd tri hai d6i thi cong céng gom.
+Poi 1:
1 May ui D271A
1 Can cau KC-1562A
1 Xe MAZ503
15 Cong nhan
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Poi thi cong cong trong thoi gian 13 ngay.
+ Po1 2:
1 May ui D271A
1 Can cau KC-1562A
1 Xe MAZ503
15 Cbng nhan
Poi thi cong cong trong thoi gian 15 ngay
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Chwong 3: THIET KE THI CONG NEN PUONG

I. Gi6i thi¢u chung
- Tuyén duong di qua khu vuc dbi nui, dat 4 sét, bé rong nén duong 1a 7.5

(m), taluy ddp 1:1.5, taluy dao 1:1. Nhin chung toan bd tuyén c6 kha ning thi
cong co gidi cao, do vdy giam gia thanh xay dung, ting toc do thi cong, trong
qua trinh thi cong két hop diéu phdi ngang, doc dé dam bao tinh kinh té.

- Dy kién chon may chu dao thi cong nén duong 14 :

+) O t6 ty d6 + may dao dung cho dao dat van chuyén doc dao bu dép va
van chuyén dat tir mo vat liéu vé dap nén vdi cu ly van chuyén trung binh 1 Km

+) May ui cho cac cong viéc nhu: Pao dat van chuyén ngang (L < 20m),
dao dat van chuyén doc tir nén dao bu drflp (L < 100m), san va sura dat nén
duong.

+) May san cho cac cong viéc: san sira nén dudng va cac céng viéc phu
khéac

II. Lap bang diéu phoi dat
- Thi cong nén duong thi cong viéc chu yéu la dao, dép d4t, cai tao dia hinh tyu

nhién tao nén hinh dang tuyén cho ding cao d va bé rong nhu trong phan thiét ké.
- Viéc diéu phdi dat ta tién hanh 1ap bang tinh khdi lwong dat doc theo
tuyén theo coc 100 m va khéi luong dit tich luy cho timg coc.

- Két qua tinh chi tiét dugc thé hién trén ban vé thi cong nén

(Bdng khoi lwong ddo ddp tich lily : xem phu luc)

II1. Phan doan thi cong nén dwong
- Phén doan thi cong nén duong dua trén co s& bao dam cho su diéu dong

may moc thi cdng, nhan lyc dugc thuan tién.
- Trén mdi doan thi cong can dam bao mot s6 yéu t6 gidng nhau nhu tric

ngang, d6 doc ngang, khdi lugng cong viée. Viée phan doan thi céng con phai
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can cu vao vi¢c di€u phoi dat sao cho bao dam kinh té va té chirc cong viéc

trong mdi doan phu hop véi loai may chii dao ma ta s& dung dé thi cong doan

d6. Dua vao cu ly van chuyén doc trung binh,chiéu cao dat dap nén duong kién

nghi chia 1am sau doan thi cong.

Poan I: Tir Km0 + 00 dén Km0+178.48 (L = 178.48 m)
Poan II: Tir Km0+178.48 dén Km 1+950.00 (L = 1771.52 m)
Poan III: Tir Km 1+950.00 dén Km 2+173.77 (L = 223.77 m)
Poan IV: Tir Km 2+173.77 dén Km 3+84.85 (L = 911.08 m)
Poan V: Tir Km 3+84.85 dén Km 3+800 (L = 715.15 m)
Poan VI: Tir Km 3+800 dén Km 4+632.06 (L = 832.06 m)

IV. Tinh toin khoi lwong, ca may cho tirng doan thi cong

1. Thi cong van chuyén ngang dao bu dip bing may ui

A. Cong nghé thi cong

cac loai may khac do tinh co dong cua no.

Qua trinh cong nghé thi cong

Khi thi cong van chuyén ngang dao bu dap dat hiéu qua cao nhat so véi

Béing 3°4.1
STT Cong ngh¢ thi cong Yéu ciu may méc

1 | Pao dat 6 nén dao va van chuyén t6i vi tri dap | May ti D271A

2 | Rai va san dat theo chiéu day chua lén ép May i D271A

3 | Tudi nudc dat do am tot nhat ( néu can) Xe DM10

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

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

6 | Pam lén mit nén dudng Lu D400A
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B.Ning suit may méc:
Dung lu ning banh thép D400A lu thanh timg 16p c6 chiéu day 1én ép
h=20cm, so d6 bd tri lu xem béan v& chi tiét.

Ning suét lu tinh theo cong thuc:

Plu _ TthxLxl(B—p)xH (m3/ca)
Trong do:

e T:S6giotrong motca. T =8 (h)

e K Hé s6 st dung thoi gian. K, = 0,85

e L: Chiéu dai doan thi cong: L = 20 (m)

e B: Chiéu rong rai dat dugc lu. B =1 (m)

e H: Chiéu day Iép dam nén. H = 0,25 (m)

e P: Chiéu rong vét lu tring 1én nhau. P = 0,1 (m)
e n:Soluotluqual diém.n=6

V: Tdc do lu . V=3km/h

e t: Thoi gian sang sd, chuyén hudng. t =5 (s)

Viy: Py, = 8x0,85x20x(1-0,1)x0,25 _ 755,55 (mslca)
6x(20/3000 +3/36000)

Ning suat may ti van chuyén ngang dao bu dip:

So do bd tri may thi cong xem ban vé thi cong chi tiét nén.

O day ta ldy gan dung cy ly van chuyén trung binh trén cic mit cit ngang
12 nhu nhau. Ta tinh cu ly van chuyén cho mot mat cat ngang dic trung. Cy ly
véan chuyén trung binh bang khoang cach giira hai trong tam phan dat dao va
phan dét ddp (coi gan dung 13 hai tam giac)

Taco:L=20(m)

60XT XK XqXxKg
txK;

Ning suat may ai: N = (m*/ca)

Trong do:

- T: Thoi gian lam viéc 1 ca. T =8h

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CD 1101 Trang: 91



Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

- K¢ Hé sb st dung thoi gian. K= 0,75

- Kg: Hé s6 anh hudng d6 doc Kg=1

- K,: Hé sd roi rac cua dat. K, = 1,2

- q: Khéi luong dét trude ludi ti khi xén va chuyén dat & trang thai
chat

LXH?XK, 3
q=-———(m)

T 2XKpxtge
Trong do:
L: Chiéu dai ludi ui. L = 3,03 (m)
H: Chiéu cao ludi ti. H= 1,1 (m)
K. Hé s6 ton that. K, = 0,9

+ + + o+

Ky: He s6 roi rac cia dat. K, = 1,2
Vay: q = 1,368 (m°)
- t: Thot gian lam viéc mot chu ky:
I—x Lc I—I
t = + -+ +2t, +2t, +2t,
\/
Trong do:

- Ly Chiéu dai xén dét. L, = % (m)

c |

+ L =3,03(m): Chiéu dai ludi ni
+ h=0,1(m): Chiéu siu xén dét
= L,=4,51(m)

-V, Téc d6 xén dat. V, = 20m/ph
- Lg Cu ly van chuyén dat. L= 20(m)
- V¢ Téc d6 van chuyén dat. V. = 50m/ph
- L;: Chiéu dai lui lai: L, = Ly + L, =4,51+20=24,51(m)
- V,: Toc @6 lui lai. V, = 60m/ph
-ty Thoi gian chuyén huéng. t, = 3(s)
- ty: Thoi gian nang ha ludi ui. t, = 1(S)

-ty Thoi gian d6i s6. tg = 2(s).
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=>t :ﬁ-;-g-k 24,51 + (3+2+1) =1134(phut)
20 50 60 60

Thay vao cong thirc tinh ndng suat ¢ trén ta cd6 nang suat may ui van
chuyén ngang dao bu dap la:

60XTXKXxqXK 60%x8x%0,75%1,368%1 3
o d =361,90 (m>/ca)
txXKy 1,134x1,2

2. Thi cong van chuyén doc dao bu dip biang may ai D271A

N =

Khi thi cong van chuyén doc dao bu dép véi cu ly L < 100m thi thi cong
van chuyén bang mdy ui dat hiéu qua cao nhat do kha niang van chuyén cua no.

C6 thé cy ly van chuyén 1én dén 120 (140) ta dung Ui van chuyén van dat hiéu

qua cao.
Quada trinh cong nghé thi cong
Bing 3°.4.2
STT Cong ngh¢ thi cong Yéu cau may méc

1 Pao dat & nén dao va van chuyén téi vi tri dap | May ui D271A

2 Rai va san dat theo chiéu day chua Ién ép May ui D271A

3 Tudi nudc dat dd am t6t nhat( néu can) Xe DM10

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

5 Hoan thién céc chd ndi tiép gitta cac doan May ui D271A

6 Pam lén mit nén dudng Lu D400A

3. Thi cong nén dwong bing may dao+0tod .
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Qua trinh cong nghé thi cong

Bang 3°4.3

STT Cong nghé thi cong Yéu cau may méc
1 | Pao dat ¢ nén dao May dao ED-4321
2 | Rai va san dat theo chiéu day chua Ién ép | May ui D271A
3 | Téi nudc dat dd am tot nhat( néu can) Xe DM10
4 | Lu nén dap 6lan/diém V=3km/h Lu D400A
5 | Hoan thién cac chd ndi tiép giita cac doan | May ui D271A
6 | Pam lén mit nén dudng Lu D400A

* Chon may dao ED-4321 dung tich gau 0,4m? c6 ns tinh theo cong
thire sau:

K¢
Ky XT

N, = 8 X 3600 x q X K, x ——(m°/ca)

Trong do:
- ¢ : Dung tich gél} q=04 m®
- Kt H¢ s6 chira day gau K¢ =1,2
- K. H¢ so roirac cua dat K, =1,15
- T : Thoi gian 1am vi¢e trong mot chu ky dao cua may (s) : T = 17(s)
- K;: H¢ so st dung thoi gian cia may K=0,7
Két qua tinh dugc ning suit ciia may dao 13 : N = 494,98 (m*/ca)
* Chon 6t6 Huyndai dé van chuyén dat:
S6 luong Xe van chuyén can thiét phai bao dam ning suit lam viéc cia
may dao , co thé tinh theo cong thure sau:
Kgxt'

n= EXUXK) (Xe)

Trong do:

Kq: HE sé sir dung thoi gian ciia may dao, liy K= 0,7
Ky : H¢ s0 str dung thoi gian cta xe 6t6 Ky= 0,9

t : Thoi gian cua mot chu ky dao datt= 15 (s)

- SO gau do day dugc mot thung xe
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QXK
Py Xgxk,

Q : Tai trong xe : Q = 10 (T4n)
K,: Hé sd roi rac cua dat : K, = 1,15
V :Dung tich giu : V=0,4 (m°)
v :Dung trong cua dat : y =1,8T/m*
+ K¢ Hé s chia day gau : K=1,2
- t'- Thoi gian cua 1 chu ky van chuyén dat cia 6to: t' = 30 phut =
1800 giay

+
+
+
+

=Thay s6 ta dugc : n=7(xe)
4. Thi cong van chuyén dat tir mé dip vao nén dip bang 6 to Maz503
Quada trinh cong nghé thi cong
Béng 3°.4.4

STT | Cong nghé thi cong Yéu ciu may méc
1 VC dat tir noi khac dén nén dap 6 t6 Maz503

2 T6i nude dat d6 am tot nhat( néu can) Xe DM10

3 Hoan thién chd nbi tiép giira cac doan May ui D271A

4 Pam 1én mit nén dudng Lu D400A

< Bang tinh toan khoi lrgng cong tac thi cong nén cho tirng doan

(Xem bdn vé thi cong nén)
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
Chuong 4: THI CONG CHI TIET MAT DUONG

I. tinh hinh chung
Mit dudng 12 1 bd phan quan trong ctia cong trinh,nd chiém 70-80% chi

phi x4y dung dudng va anh huong 16n dén chit luong khai thac tuyén.Do vay
van dé thiét ké thi cong mit dudng phai duoc quan tim mot cach thich
dang,phai thi cong mit duong dung chi tiéu k¥ thuat yéu cau dua ra thi cong.

1. Két cAu mit dwdong dwoc chon dé thi cong la:

BTN hat min acm
BTN hat tho cm
CPDD loai I 15cm
CPDDloai II 29cm

2. Piéu kién thi cong:

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

May moéc nhan lyc: Co ddy di may moc can thiét,cong nhan c6 du trinh

d6 dé tién hanh thi cong

II. Tién d9 thi cong chung
Can ctr vao doan tuyén thi cong ta thiy doan tuyén thi céng loi dung duoc

doan tuyén trudc da hoan thanh do d6 khong phai lam thém dudng phu,mat khéac
mo vat liéu cling nhu phan xuéng xi nghiép phu trg déu duoc nam ¢ phia dau
tuyén nén chon hudng thi cong tir dau tuyén 1a hop 1y.

Phwong phap t chirc thi cong.

Kha niang cung cip may moc va thiét bi day di, phuc vu trong qua trinh
thi cong, dién thi cong vira phai cho nén kién nghi sir dung phuong phap thi
cong tuan tu dé thi cong mat dudng.

% Chia mat dwong lam 2 giai doan thi cong.

+ Giai doan I : Thi cong nén va 2 16p méng CPPD.
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+ Gial doan II: thi cong 2 16p mat Bétong nhya.
Cht y: Sau khi thi cong xong giai doan I phai c6 bién phap bao v¢ 16p mat
CPPD,cAm khong cho xe ¢ di lai, ddm bao thoat nudc mat duong tdt.
% Tinh toan toc do diy chuyén giai doan I:
Do yéu cau vé thoi gian st dung nén cong trinh mat duong phai hoan thanh
trong thoi gian ngin nhat.Do d6 tdc do ddy chuyén dugce tinh theo cong thirc

L
Vinini = T —t,
t

Trong do :
- L: chiéu dai tuyén thi cong L= 4632,06 (m)

- T=min(T1,T2)
T1=TL->t
T2 =TL->t,

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

+ Zti - Sb ngay nghi do d&nh hudng cta thoi tiét xau. Du kién
3ngay
T1 =31-3 = 28(ngay)

DNY Tong sé ngay nghi 18.(7 ngay)
=>T1 = 31-7 = 24(ngay)
=> Thin = 24 ngay
-t Thoi gian khai trién day chuyén , Ty, = 2 ngay

_ 4632,06
minl —

2 =210.54 (m/ngay). Chon Vyin = 250 (m/ngay)
% Tinh téc d6 day chuyén giai doan II:
L

Vininir = T—ty
t

Trong do:
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- L: chiéu dai tuyén thi cong L = 4632,06 (m)

- T=min(T1,T2)
T1=TL->t,
T2 =TL->t,

+ TL: Thoi gian thi cong du kién theo lich TL = 20(ngay)

+ 2 : S6 ngay nghi do anh hudng cta thoi tiét xdu. Du
kién 3 ngay
T1=20-3=17(ngay)

Lot Téng s ngay nghi 18.(6 ngay)
=>T1 = 20-6 = 14(ngay)
=> Thin= 14 ngay
- txe: Thoi gian khai trién day chuyén t,,, = 1 (ngay)
_4632,06

=5V pintt =228 =356.31 (m/ngdy). Chon Vi = 400 (M/ngay)

(14-1)

I11. Qua trinh cong nghé thi cong mat duwong
1. Thi cong mat duwong giai doan I .

1.1. Thi cong dao khuén a0 duwdng
Qua trinh thi cong khuon a0 dwong
Bdng4’.3.1.1.a

Yéu ciu
STT Trinh ty thi cong o
maymoc
1 [Pao khudn 4o duong bang may san ty hanh D144
2 |Lu 1ong duong bang lu ning banh thép 4 lan/diém; V = 2km/h D400

+  Khdi lugng dat dao ¢ khudn 4o duong la:
V=B xhxLxK, XK, xK,(m°
Trong do:
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+ V: Khéi lwong dao khuon 4o dudng (m)

+ B: Bé rong mit duong B =5,5(m)
+ h: Chiéu day toan bd két cdu 40 duong  h=0,56 m
+ L: Chiéu dai doan thi céng L=250m

+ Ky: Hé sb mo rong duong cong K;=1,05

+ K,: Hé s6 1én ép K= 1

+ Ka: Hé s6 roi vai Ks=1

Vay: V = 5.5x0,56x250x1,05x1x1 = 808,5 (m°)

* Tinh toan nang suat dao khuén 4o duong:
60XTXFXLXK¢

N = (m®/ca)

Trong do:
- T: Thoi gian 1am viéc mét ca T = 8h
- F: Dién tich dao: F = B.h =5,5x0,56 = 3,08 (m?)
- t: Thot gian lam viéc mot chu ky.

=2l M fle N +2t'(n, +n_+n,)
vV, V., V

X C S
+ t’: Thoi gian quay dau t” =1 phat (bao gdm ca nang, ha
lui san, quay dau va sang sd)
N=5;

ne =2,

o+ o+

ns =1,
+  Vy=V=V, =80 m/phit (4,8Km/h)

Vay nang suat may san la:

60x8x3,08x250 x0,85

N= = 4760 (m*/ca)

2x250x(£+£+i)+2x1x(5+2+1)
80 80 80

* Tinh ning sut lu (so ddlu_ xem ban v& TC )
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Truwong dai hoc dan lap Hai Phong Do dn tot nghiép

Bo mon Xay dung Nganh: Xay dung cau dwong
TXKpXL
Plu — T+0,01xL (km/ca)
v XNXf
Trong do

T : Thoi gian [am viéc 1 ca T = 8 (h)

K, : Hé sb loi dung thoi gian cua lu khi dam nén mat duong.
L : Chiéu dai thao tac cua lu khi tién hanh ddm nén (km)

(L = 250m = 0.25km - Chiéu dai day chuyén)

V : Toc d6 lu khi 1am viéc (Km/h)

o N
N : Téng s hanh trinh ma lu phai di N = N X Ny = TnyNht

Ny : S4 1an tac dung dam nén dé mat duong dat do chat can thiét

n : S 1an tac dung dam nén sau 1 chu ky (n = 2)

Npe : SO hanh trinh lu phai thuc hién trong 1 chu ky x4c dinh tir so d6 Iu
B : Hé sb xét dén anh huong do lu chay khong chinh xéac (B = 1.2)

Bang ning suit lu moéng dwong

Ban4’.3.1.1.b

Logilu| Ny (kr:]’/h) Ne | N | T | K |P(kmica)
D400 | 4 2 10 | 20 8 0,8 0,53
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Bang khoi lwgng cong tac va s6 ca may diao khudn 40 dwong

Ban4’.3.1.1.C

Loai |Pon | Khdi| Ning | So ca
TT Trinh tu cong viéc ) , ]
may | vi |lwgng| suat | may

Dao khuén 4o duong bang may san 3
1 D144 | m” |808,5| 4760 | 0,169
tu hanh

Lu 10ng dudng bang lu ning banh
2 . , D400 | Km | 0,25 | 0,53 | 0471
thép 4 lan/diém; V = 2km/h

1.2. Thi cong 16p cap phoi da dim loai II
Do 16p cap phdi da dam loai II day 29 cm nén ta to chic thi cong thanh 2
16p (thi cong hai lan).
Gia thiét 16p cap phdi da dam loai 11 14 16p cap phdi tot nhat duoc van
chuyén dén vi tri thi cong cach d6 Skm.
Qua trinh cong nghé thi cong 16p cap phdi da dim loai II
Bdng 4°.3.1.2

STT Qua trinh cong nghé Yéu ciu may méc

Van chuyén va dal CPPD loai II-16p dudi theo

chiéu day chua 1én ép MAZ —503+EB22

Lu so bo bang lu nhe 4 1an/diém
2 . , Lu nhe D469A
Sau do bat lu rung 6 lan/diém;V=2km/h

Lu 1én chit bang lu ning 10 lan/diém; V =3
3 Lu ndang TS280
Km/h

Van chuyén va dal CPPD loai II-16p trén theo
4 o MAZ — 503+EB22
chiéu day chua lén ép

Lu so bo bﬁng lu nhe 4 lan/diém;
5 . , Lu nhe D469A
Sau d6 bat Iu rung 6 lan/diém, V =2 Km/h

6 [Lu lén chit bang lu nang 10 lan/diém; V=3km/h [Lu ning TS280
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Pé xac dinh dugc bién ché doi thi cong 16p cip phdi da dam loai II ,ta xac
dinh khéi lugng cong tac va ning suit cta cac loai may
Tinh toan khéi lugng vt liéu cho cip phdi da diam loai II 1dy theo DPMCB 1999
— BXD c6: H,; =15(cm) la 13,55 m*/100m?
H, =14(cm) la 12,45 m*/100m?
Khéi lwong cap phdi da dam cho doan 250 m, mat dudng 5.5 m 1a:
V1 = 6,5x13,55x2,5=220,19(m°)
V2 = 6,5x12,45x2,5 = 202,31(m°)
Pé tién cho viéc tinh toan sau nay, trudc tién ta tinh nang suét lu, van
chuyén va ning suét san.
a. Ning suit lu:
Pé lu 1én ta ding lu nang banh thép D400 va lu nhe banh thép D469A (So
d6 lu b6 tri nhu hinh vé& trong ban vé thi cong mat duong).
Khi lu 10ng duong va 16p mong ta sir dung so d6 lu long dudng, con khi
lu 1én 16p mit ta sir dung so d6 lu mit dudng.
Ning suét lu tinh theo cong thuc:

T XK, XL

L+O’[91XL><N><[§

Plu

Trong do:
- T: Thoi gian lam viéc 1 ca (T = 8 gi0)
- K Heé sb str dung thoi gian cua lu khi ddm nén mat
duong.K=0.8
- L: Chiéu dai thao tac cua lu khi tién hanh dam nén
L=0.25(Km).
- (L=250m =0,25 Km —chiéu dai day chuyén).
V: Toc do lu khi 1am viéc (Km/h).
N: Tong s6 hanh trinh ma lu phai di.
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Do dn tot nghiep
Nganh: Xdy dung cau duwong

N c
N = NCKXNht: —yNht
n

+ Ny S6 1an tac dung dam nén dé mat duong dat do chat can thiét.

+ N: S lan tac dung dam nén sau mot chu ky (xac dinh tur so do lu).

+ Ny S6 hanh trinh lu phai thuc hién trong mot chu ky (xac dinh tu so do

lu).

+ PB: Heé sb xét dén anh huong do lu chay khong chinh xac (B = 1,2).

Bang tinh niing suit lu

Bding 4°.3.1.2.a
\/ P
Loai lu Cong viéc Nyc | N | Npe N
(Km/h) (Kml/ca)
D469 | Lu nhe méng duong 8 2 |10 40 2 0,266
TS280 | Lunang méong duong | 20 | 2 | 8 80 3 0,198
b. Niing suit van chuyén va dai cap phoi:
Dung xe MAZ-503 trong tai 1a 7 tan
PXTXKyXK .
Pye = = (Thn/ca)
_+_
Vi V2

Trong do:

P: Trong tai xe 7 (T4n)

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

K. Hé s6 sir dung thoi gian K= 0,8
Kq: HE sb sir dung tai trong Ky = 1,0

L : Cu ly van chuyén L=5 Km

T : Thoi gian xtc vat liéu va quay xe, xEp vat liéu bang xe x1c,

thoi gian xép 1a 6 phut, thoi gian d6 14 4 phut

V;: Van téc xe khi c¢6 hang chay trén duong tam V; = 20 Km/h
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- Vs Van toc xe khi khong c6 hang chay trén dudng tam V, = 30
Km/h
Vay: Py = 76,8 (Tén)
Dung trong cta cip phdi da dim sau khi da Ién ép 14:2,4(T/m°)
Hé s6 dam nén cap phdi 1a:1,5

Vay dung trong cap phdi trude khi nén ép léz% =1,6(T/m°)
Vay ning suit ctia xe Maz 503 van chuyén cap phdi 1a: % =48 (m*/ca)

Ta ¢6 bang thé hién khoi lwong céng tdc ca ca mdy thi céng 16p cdp phoi dé
dam loai Il (xem bang 4°.3.2.1.c trang bén)

Svth: Neguyén Khdc Trong — Mssv: 111210
Lop: CD 1101 Trang: 104



Truwong dai hoc dan lap Hai Phong

Bo mon Xady dung

Do dn tot nghiep
Nganh: Xdy dung cau duwong

Bang khoi hrong cong tac va ca may thi cong 16p cap phdi da dim loai IT

Bdng 4°.3.1.2.b
Khoi Pon |Ning|So ca
STT Qua trinh cong nghé Loai may ,
lwong vi | suat | may

Van chuyén va ral cip phdi da dam MAZ — 3

1 220,19 | m 48 14,587
loai IT 16p dudi 503+EB22
Lu so bd béng lu nhe 4 1an/diém; Sau

2 C D469A 0,25 km |0,266|0,939
do6 bat Iu rung 6 lan/diém;V = 2 Km/h
Lu Ién chit bang lu nang 10 lan/diém;

3 TS280 0,25 km 0,198|1,262
V =3 Km/h
Van chuyén va ral cap phdi d4 dam MAZ —

4 | 202,31 | m® | 48 |4,214
loai II 16p trén 503+EB22
Lu so bo bang lu nhe 4 1an/diém;
V =2 Km/h,

5 o D469A 0,25 km |0,266/0,939
Sau do6 bat lu rung 6 lan/diém
Lu Ién chit bang lu nang 10 1an/diém;

6 TS280 0,25 km 0,198|1,262
V =3 Km/h
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1.3. Thi cong 16p cap phoi da dim loai I:
Bang qua trinh cdng nghé thi cong 16p cip phdi da dim loai I

Bding 4°.3.1.3
STT Qua trinh cong nghé Yéu ciu may
: . MAZ — 503+
1 |Van chuyén va rai cap phoi da dam .
may rai EB22
Lu so bd bang lu nhe 4 1an/diém,
2 C D469A
Sau d6 bat lu rung 8 lan/diém; V=2 Km/h
3 |Lu lén bang lu ning 10 lan/diém; V=3 Km/h TS280
4 |Lu Ién chit bang lu nang 4 lan/diém; V=2 km/h D400

Pé xac dinh duoc bién ché doi thi cong 16p cip phdi da dam loai I ,ta xéac
dinh khdi lugng cong tac va ning suit ctia cac loai may

Tinh toan khéi luong vat lidu cho cap phdi da dam loai I 1ay theo PMCB
1999 —BXD ¢6: H = 15 (cm) la; 14,65/100 (m?)

Khéi lugng cap phéi d4 dam cho doan 250 m, mat duong 6.5 m la:

V = 6,5x14,65x2,5 = 238,06 (m°)

Pé tién cho viéc tinh toan sau nay, trudc tién ta tinh nang suat lu, van
chuyén va ning suét san.
a, Ning sudt lu:

Pé lu 1én ta dung lu ning banh thép D400 va lu nhe banh thép D469A, lu
banh 16p TS280 (So d6 lu bé tri nhu hinh v& trong ban v& thi céng mit duong).
Ning suat lu tinh theo cong thuc:

T XK XL

L+O,‘91><LxNX’8

Plu

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

- K¢ Heé sb str dung thoi gian cta lu khi ¢3m nén mat duong.
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L: Chiéu dai thao tac ctia lu khi tién hanh ¢dAm nén L = 0,25 (Km).
(L = 250m = 0,25 Km — chiéu dai ddy chuyén).

V: Tbc d6 lu khi 1am viéc (Km/h).

N: Téng sb hanh trinh ma lu phai di.

N C
N = Ne.Npe = Tme

Nyc: S6 1an tac dung dam nén dé mit duong dat d6 chat can thiét.

N: S6 lan tac dung dam nén sau mot chu ky (xac dinh tu so do lu).
Npe: S6 hanh trinh lu thue hién trong 1 chu ky (x4c dinh tu so dd 1u).
B : Heé sb xét dén anh huang do lu chay khéng chinh xac (B = 1,2).

Bang tinh niing suit lu

Bdng 4°.3.1.3.a
Loai \ P
Cong viéc Nyc n Nipe | N
lu (Km/h) | (Km/ca)
D469 | Lu nhe méng duong | 8 2 10 | 40 2 0,264
TS280 | Lu nang banh 10p 10 2 8 40 3 0,396
D400 | Lu nang banh thép 4 2 10 | 20 2 0,528

b. Ning sudt van chuyén cap phéi:

Dung xe MAZ-503 trong tai 1a 7 tan

PXTXKtXKtt z
B =—= 7 (Taca)

vitv,

Trong do:
- P: Trong tai xe 7 (T4n)

- T: Thoti gian lam vi¢c 1 ca (T = 8 gio)

- K¢ Heé sb st dung thoi gian K= 0,8

- Ky Hé sb st dung tai trong Ky =1,0
- L:Culyvan chuyénl=35Km
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- T : Thoi gian xuc vat liéu va quay xe, xép vat lidu bang xe xuc, thoi gian
xép 1a 6 phit, thoi gian d6 1a 4 phut

- Vi: Vén tdc xe khi c¢6 hang chay trén dudng tam V; = 20 Km/h

- V5 Van toc xe khi khong c6 hang chay trén duong tam  V, = 30 Km/h
Vay: P,.=76,8 (T4n)

Dung trong cta cip phdi da dim sau khi da Ién ép 14:2,4(T/m°)

Hé s6 dam nén cap phdi 1a:1,5
Vay dung trong cap phdi trude khi nén ép lé:i—;} =1,6(T/m°)
Vay ning suét ciia xe Maz 503 van chuyén cap phdi la: 716’—’68 =48 (m®/ca)

Bang khdi lwong cong tic va ca may thi cong 16p cAp phdi da dim loai I

Bing 4°.3.1.3.b

Khoi |Pon| Ning | S6 ca

STT Qua trinh cong nghé Loai may , )
lwong | vi | suat | may
Van chuyén va ral cip phdi MAZ — ;
1 238,06 | m 48 14,959
da dam loai I 503+EB22

Lu sobd bé‘mg lu nhe
2 . , D469A 0,25 | km |0,264 | 0,946
4 lan/diém, V=2 Km/h

Lu lén bang lu ning
3 . . TS280 0,25 | km|0,396 0,631
10 lan/diém; V=4 Km/h

Lu Ién chét bang lu D400
4 . . D400 0,25 |km|0,528 (0,473
4 lan/diém; V=2 km/h
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2. Thi cong mat duwdong giai doan 11 .
2.1. Thi cong l6p mat dwong BTN hat tho
Cac 16p BTN duoc thi cong theo phuong phap rai noéng, vat li¢u dugc van
chuyén tir tram tron vé véi cu ly trung binh 1a 3 Km va duoc rai bang may rai
D150B
Bang qua trinh cong nghé thi céng va yéu cau may moc

Bdng 4°.3.2.1.a

STT Qua trinh cong nghé thi cong Yéu chu mayméc
2 |[Van chuyén BTN chat hat tho Xe MAZ - 503
3 |Rai hon hgp BTN chit hat tho D150B
4 |Lu bang lu nhe 16p BTN 4 lan/diém; V =2 km/h D469A
Lu bang lu ning banh 16p 16p BTN 10 lan/diém;

5 ST PP TS280
V =3 km/h
Lu bang lu nang 1ép BTN 6 lan/diém;

6 S e P D400
V =3 km/h

Khéi lwong BTN hat tho can thiét theo PMXD co ban —BXD véi 16p

BTN day 7 cm:16,26(T/100m?)

Khbi lugng cho doan dai 400 m, bé rong 6,5 m la: V=6,5x16,26x4,0=422,76(T)
Nang suat lu 1én BTN :Sir dung lu nhe banh sat D469A,lu 16p TS 280,lu ning
banh thép DUSA,vi thi cong BTN 14 thi cong theo timg vét rai nén ning suat lu
c6 thé duoc tinh theo cong thirc kinh nghiém,khi tinh toan ning suat lu theo
cong thire kinh nghiém ta duoc két qua giéng nhu ning suét lu tinh theo so dd lu

Bang tinh ning suit lu

Bing 4°.3.2.1.b

Loai lu Cong viéc Nyc | N | Noe | N | V(Km/h) | Piy(Km/ca)
D469  |Lu nhe banh thép 4 |2 112 | 24 2 0,440
TS280 |Lu ning banh 16p 10 | 2 | 8 | 40 4 0,528
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D400 |Lu ndng banh thép 6 | 2|12 | 36 3 0,440

* Nang sudt vdn chuyén BTN:xe ty dé Maz 503:
Dung xe MAZ-503 trong tai 1a 7 tan

PXTXK¢XK,
P, = ———% (T4n/ca)

V—1+—+t

Trong do:
- P: Trong tai xe 7 (Tn)
- T: Thoti gian lam viéc 1 ca (T = 8 gio)
- K¢ Heé sb st dung thoi gian K= 0,8
- Ky Hé sb str dung tai trong Ky = 1,0
- L:Culy van chuyén =3 Km
- T: Thoi gian xudc vat liéu va quay xe, xép vat liéu bang xe xc,
thoi gian xép 13 6 phut, thoi gian d6 1 4 phut
- V1 Van toc xe khi c¢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
Vay: P,.=106,7 (Tan/ca)
Dung trong ciia BTN chua 1én ép 13:2,2(T/m®)

H¢ s6 dam nén cap phoi 1a:1,5

, 2 ’7 3
Vay ning suat ctia xe Maz 503 van chuyén BTN 1a: =7113 (m*/ca)

Luong nhya dinh bam (0.5 kg/m?): 350x6,5x0,5 = 1137,5(Kg)=1,14(T)
Theo bang (7-2) sach Xay Dung Mit Pudng ta c6 ning suat ciia xe tudi
nhya D164 1a: 30 (T/ca)
Bang khoi hrong cong tac va ca may thi cong 16p BTN hat tho
Bdng 4°.3.2.1.c
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Quaé trinh Khodi | Pon | Ning |
STT Loai may ., | SO ca
cong nghé lwgng | vi suat
Tudi nhya dinh 1,14 T 30 {0,038
1| o D164A
bam(0.5 lit/m?)
Van chuyén va ral 42276 | T 71,13 | 5,943
2 Xe Maz 503 +D150B
BTN hat tho
Lu bang lu nhe 4 0,40 | Km | 0,440 0,909
3 |, . D469A
lan/diém; V =2 km/h
Lu bang lu 16p 10 0,40 | Km | 0,528 |0,757
4 | . TS280
lan/diém; V = 4 km/h
Lu la phang 6 0,40 | Km | 0,440 [ 0,909
5 D400

lan/diém; V = 3 km/h

3. Thi cong 16p mat dwong BTN hat min

Céc 16p BTN duogc thi cong theo phuong phap rai nong, vat liéu dugc van

chuyén tir tram tron vé voi cu ly trung binh 1a 3 Km va duoc rai bang may ral

D150B
Bang qua trinh cong nghé thi cong va yéu ciu may méc
Bdng 4°.3.3.a
STT Qua trinh cong ngh¢ thi cong Yéu ciu mayméc

1  |[Van chuyén BTN Xe MAZ - 503

2 |Rai hdn hgp BTN D150B

3 |Lu bang lu nhe 16p BTN 4 lan/diém; V =2 km/h D469A

4 I;I/Ji)znir:; r?e’mg banh 16p 16p BTN 10 lan/diém; 75280

5 |Lu bang lu ning 16p BTN 6 lan/diém; V = 3 km/h D400

Khoi luong BTN hat min can thiét theo PMXD co ban —BXD véi 16p
BTN day 5 cm:12,12(T/100m?)
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Khéi luong cho doan dai 300 m,bé rong 6,5 m 1a:
V=6,5x12,12x4,0=315,12(T)

Nang suit lu lén BTN: Str dung lu nhe banh sit D469A,lu 16p TS 280,Iu nang
banh thép DUSA,vi thi cong BTN 1a thi cong theo timg vét rai nén ning suat lu
c6 thé duoc tinh theo cong thuc kinh nghiém, khi tinh todn nang suat lu theo
cong thire kinh nghiém ta duoc két qua giéng nhu ning suét lu tinh theo so d6 lu

Bang tinh ning suat lu

Bdng 4°.3.3.b
Loai lu Cong viéc Nyc | N | Npe | N | V(Km/h) | Pi(Km/ca)
D469 | Lu nhe banh thép 2 | 12 | 24 2 0,440
TS280 | Luningbanhldp | 10 | 2 | 8 | 40 4 0,528
D400 | Lunangbanhthép | 6 | 2 | 12 | 36 3 0,440

* Néng sudt van chuyén BTN:xe tir dé Maz 503:
Dung xe MAZ-503 trong tai 1a 7 tan
PXTXKxK .

B, = #txttt (Tan/ca)

1
vity,

Trong do:
P: Trong tai xe 7 (Tén)

T: Thoi gian lam viéc 1 ca (T = 8 gio)
- K¢ Heé sb st dung thoi gian K= 0,8
- Ky Hé sb str dung tai trong Ky = 1,0
- L:Culyvéan chuyénl=3 Km
- T : Thoi gian xuc vat liéu va quay xe, xép vat lidu bang xe xuc, thoi
gian xép 13 6 phut, thoi gian d6 1a 4 phat
- Vy: Van téc xe khi c6 hang chay trén duong tam V; = 20 Km/h
- Vy: Van toc xe khi khong c6 hang chay trén duong tam  V, = 30
Km/h
Vay: Py =106,7 (Tan)
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Dung trong cia BTN chua 1én ép 13:2,2(T/m®)
Hé s6 dam nén cép phdi 1a:1,5

106,7
c =7113 (m®/ca)

Vay ning suét ctia xe Maz 503 van chuyén BTN la:

Bang khdi lwgng cong tic va ca may thi cong 16p BTN hat min

Bding 4°.3.3.b
Khoi Ning |
STT | Qua trinh cong nghé |Loai may Pon vi , So ca
luwgng suat

1 |Vanchuyén varai BIN | D164A 31512 T 71,13 | 4,430

Lu béng lu nhe 4 0,40 Km 0,440 | 0,909
2 |, D469A

lan/diém; V =2 km/h

Lu bang lu 16p 10 0,40 | Km | 0528 | 0,757
3 . . TS280

lan/diém; V = 4 km/h

Lu la phang 6 lan/diém; 0,40 | km | 0,440 | 0,909
4 D400

V =3 km/h

Bang tong hop qua trinh cong nghé thi cong 40 dwong giai doan I

TT Qua trinh cong nghé Loai may Pon vi| Niing suit | So ca

Dao khudn ao duong 2
1 . D144 808,5 m 4760 | 0,169
bang may san ty hanh

Lu nang banh thép
2 . , D400 0,25 km 0,53 |0/471
4 lan/diém; V = 2km/h

Van chuyén va rai cap | MAZ — .
3| . 220,19 | m 48 | 4,587
phbi da dim loai II-16p1 | 503+EB22

4 | Lusobdbang lunhe4 | D469A 0,25 km 0,266 | 0,939
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lan/diém; bat lu rung 6
lan/diém;V = 2 Km/h
Lu Ién chit bang lu nang
5 L, TS280 0,25 km 0,198 | 1,262
10 lan/diém; V = 3 m/h
Van chuyén va ral cap MAZ - 3
6| . , 202,31 | m 48 | 4,214
phoi da dam loai II-16p2 | 503+EB22
Lu SO :b(f) béng lu nhe
7 | 4lan/diém;bat lurung 6 | D4B9A 0,25 km 0,266 | 0,939
lan/diém; V = 2 Km/h
Lu lén chat bépg lu
8 |nangl0 lan/diém;V=3 TS280 0,25 km 0,198 | 1,262
km/h
Van chuyén va rai cap MAZ - 3
9 , 238,06 | m 48 4,959
phoi da dam loai [ 503+EB22
Lu sobd béng lu nhe 4
10| . , D469A 0,25 km 0,264 | 0,946
lan/diém, V=2 Km/h
Lu lén bang lu ning 16
11| , TS280 0,25 km 0,396 | 0,631
lan/diém; V=4 Km/h
Lu Ién chat bang luD400
12| . D400 0,25 km 0,528 | 0,473
4 lan/diém; V=3 km/h
Bang tong hop qua trinh cong nghé thi cong 40 dwong giai doan II
Tudi nhya dinh bAm(0.5 1,14 T 30 0,038
14 L D164A
lit/m?)
. _ Xe Maz 422,76 T 71,13 | 5,943
Véan chuyén va ral BTN
15 503
hat tho
+D150B
Lu bang lu nhe 4 0,40 | Km | 0,440 | 0,909
16| , D469A
lan/diém; V =2 km/h
17| Lubangluldp 10 TS280 040 | Km | 0,528 | 0,757
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lan/diém; V = 4 km/h

Lu 14 phang 6 lan/diém; 0,40 | Km | 0,440 | 0,909
18 D400
V =3 km/h

19 | Van chuyén varai BTN | D164A 315,12 T 71,13 | 4,430

Lu bang lu nhe 4
20| , D469A 0,40 Km | 0,440 | 0,909
lan/diém; V =2 km/h

Lu bang lu 16p 10 0,757
21 . . TS280 0,40 | Km | 0,528
lan/diém; V =4 km/h

Lu la phang 6 lan/diém;
22 D400 0,40 km | 0,440 | 0,909
V =3 km/h
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Tinh toan lya chon s6 may va thoi gian thi cong giai doan I

L. . . . S6 ca . S6 ca S6 gio
STT Qua trinh cong nghé Loai may méy SO0 may thi cong thi cong
Dao khuon 4o duong
1 . D144 0,169 1 0.169 1.352
bang may san tu hanh ’ ’
5 Lu ndng banh thép D400 0471
4 1An/diém; V = 2km/h ’ 3 ) 04t 1296
3 Va:m chuyén va ral cap MAZ — 4587 " 0,305 2,440
phoi da dam loai II-16p1 | 503+EB22
Lu so bo bang lu nhe 4
4 | lan/diém; batlurung 6 | D469A |0939| g3 | 0313 2,504
lan/diém;V = 2 Km/h
Lu Ién chit bang lu ning
5 | 10lan/diém; V=3 | TS280 |[1262| g | 0420 | 3360
Km/h
Van chuyén varal cap | MAZ —
6 . . 4,214 15 0,281 2,248
phoi da dam loai I1-16p2 | 5S03+EB22
Lu so bo bang lu nhe 4
7 | lan/diém;batlurung6 | D469A |0939| g3 | 0313 2,504
lan/diém; V =2 Km/h
Lu Ién chit bang lu 16
8 . SHOP 19080 1,262 | 3 0,420 3,360
10 lan/diém; V=3 Km/h
9 Van ?huyen va rai cap MAZ — 4,959 " 0,331 2,648
phoi da dam loai I 503+EB22
Lu so bo bang lu nhe 4
0 , © ' D469A | 0,946 3 0,315 2,522
lan/diém, V=2 Km/h
Lu Ién bang lu 16p 10
11 TS280 |0631| o 0,315 2524

lan/diém; V=4 Km/h
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12

4 1an/diém; V=3 km/h

Lu Ién chat bang lu nang

D400

0,473

0,236

1,892

Tinh toan Iwa chon sé may va thoi gian thi cong giai doan II

Tudi nhya dinh 0.304
13 ) o D164A 0,038 1 0,038 ’
bam(0.5 lit/m®)
Van chuyén varai | Xe Maz 503
14 d y 5,043 20 0,330 2,377
BTN hat tho +D150B
Lu bang lu nhe 4
T D469A 0009 | 3 | %308 | 2424
lan/diém; V =2 km/h
Lu bang lu 16p 10
16 | . ,g P TS280 0,757 2 0,378 | 3.028
lan/diém; V = 4 km/h
Lu la phang 6
g7 [ PRAES D400 0009 | 2 | %04 | 3632
lan/diém; V = 3 km/h
Van chuyén va rai
1g | e D164A 4430 | 15 | %295 | 2,360
BTN hat min
Lu bing lu nhe 4
19 ‘u 7g o D469A 0,909 3 0,303 2,424
lan/diém; V =2 km/h
Lu bang lu 16p 10
20 | 8P TS280 0757 | 2 | 0378 | 3,028
lan/diém; V =4 km/h
Lu la phang 6
gp [ PHANS D400 00090 | 2 | 0404 | 3632
lan/diém; V = 3 km/h
4. Thanh lap doi thi cong mat dwong:
+ 1 may rai D150B
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+20 0 t6 MAZ 503

+ 3 lu nhe¢ banh thép D469A
+ 3 lu nang banh 16p TS 280
+ 3 lu nang banh thép D400
+ 1 xe tud1 nhua D164A

+ 15 cOng nhan
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PHAN III: THIET KE Ki THUAT
Doan tuyén tir Km2+500 — Km3+500 (Trong phén thiét ké so bj )
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CHUONG 1: NHUNG VAN PE CHUNG

1. Tén du an : Dy an xay dung tuyén K5-J3.

2. Pia diém : Huyé¢n Bao Yén tinh Cao Béng

3. Chu dau tu : UBND tinh Cao Bang uy quyén cho BQLDA huyén Bao
Yén

4. T6 chirc tu van : BQLDA tinh Cao Béng

5. Giai doan thyc hién : Thiét ké k¥ thuat.

Nhiém vu dwgc giao : Thiét ké ki thuat Km2+500 =+ Km3+500

I. Nhirng cin cir thiét ké

- Can cr vao bao céo nghién ctiru kha thi (thiét ké so bd) da dugc duyét cua
doan tuyén tr Km0+00 +~ Km4+632,03

- Can cur vao cac quyét dinh, dicu 1€ v.v...

- Can ctr vao cac két qua diéu tra khao sat ngoai hién truong
II. Nhitng yéu cau chung doi véi thiét ké ky thuat

- Tat ca cac cong trinh phai duoc thiét ké hop 1y twong tGng véi yéu ciu
giao thong va diéu kién ty nhién khu vuc di qua. Toan bo thiét ké va timg phan
phai ¢6 luan chung kinh té k§ thuat phu hop voi thiét ké so bo dd duoc duyét.

Pam bao chat lugng cong trinh, phi hop véi didu kién thi cong, khai thac.
- Phai phu hop voi thiét ké so bd di dugc duyét.

- Céc tai liéu phai day du, ro rang theo ding cac quy dinh hién hanh.

III. Tinh hinh chung cua doan tuyén:

Poan tuyén tir KM2+500 + KM3+500 nam trong phan thiét ké so bo da
duoc duyét. Tinh hinh chung ctia doan tuyén vé co ban khong sai khac so véi
thiét ké so bo dd duoc trinh bay. Nhin chung diéu kién khu vuc thuan loi cho
viéc thiét ké thi cong
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CHUONG II : THIET KE TUYEN TREN BINH PO

I. Nguyén tic thiét ké:
1. Nhirng ciin ci thiét ké.

Cin cr vao binh do ty 1& 1/1000 duong dong mitc chénh nhau 1m, dia hinh
& dia vat duoc thé hién mot cach kha chi ti€t so voi thuc té.

Can cr vao cac tiéu chuan k¥ thuat da tinh toan dwa vao quy trinh, quy
pham thiét ké da thuc hién trong thiét ké so bo.

Vao cac nguyén tac khi thiét ké binh d6 di néu trong phan thiét ké so bo.
2. Nhirng nguyén tac thiet ke.

Chu v phdi hop cac yéu tb ca tuyén trén tric doc, trac ngang va cac yéu td
quang hoc cua tuyén dé dam bao sy déu dan, udn lugn cua tuyén trong khong
gian.

Tuyén dugc b tri, chinh tuyén cho phu hop hon so voi thiét ké so bo dé
dam bao yéu cau ky thuat, chat lugng gia thanh.

Tai cac vi tri chuyén huéng cia tuyén phai bo tri dudng cong tron, trén cac
duodng cong nay phai bo tri cadc coc TD, TC, P ... Va c6 bo tri siéu cao, chuyén
tiép theo ti€u chuan k¥ thuat tinh toan.

Tién hanh dai coc : Coc Km, coc H, va cac coc chi tiét, cac coc chi tiét thi
cir 20 m rai mot coc, ngoai ra con rai coc tai cac vi tri dia hinh thay d6i, cong
trinh vuot song nhu cau, cong, nén loi dung cic coc duong cong dé bd tri cac
coc chi tiét trong duong cong.

(Bdng cdm coc chi tiét xem phu luc)

II. Nguyén tic thiét ké
1. Cac yéu t6 chii yéu ciia dwdng cong tron theo a.

- Goc chuyén hudng a.
- Chiéu dai tiép tuyén T = Rtgo/2

mRa

- Chiéu dai dudng cong tron K = 180

1
-Phancy P = R(—a—l)
COS—

- V6i nhitng goc chuyén hudng nho thi R 1dy theo quy trinh.
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Trén doan tuyén tir k¥ thuat c6 1 duong cong nam, dugc b tri v4i nhiing
béan kinh hop 1y phtt hop véi diéu kién dia hinh, céc s6 liéu tinh toan cu thé trong
bang

Bang céac yéu té dudng cong

Ra P—Rx

Rad g
180 (COSOZ )

STT | Pinh | Lytrinh | Gécngodt | R(m) T:Rtg%

1 P1 | Km2+712,42 | 24°3829" 300 | 80,19 79,15 7,20

2 P2 |Km3+252,99 | 45°26'00™ | 300 | 140,24 | 133,54 | 25,36

2. Piic diém khi xe chay trong dwong cong tron.

Khi xe chay tur du:c‘)’ng‘théng vao duong cong va khi xe chay trong duong
cong thi xe chiu nhimg diéu kién bat loi hon so voi khi xe chay trén duong
thang, nhitng diéu kién bat loi do la:

- Ban kinh dudng cong tir +oo chuyén bang R .

- Khi xe chay trong duong cong xe phai chiu thém luc ly tam, luc nay nam
ngang, trén mit phang thang goc véi truc chuyén dong, hudng ra ngoai duong

GV?
gR

cong va c6 gia tri tir 0 khi bat dau vao trong dudng cong va dat toi C =

khi vao trong dudng cong.

2

Gi4 tri trung gian: C = eV
gp

Trong do
C: Lalycly tam
G : La trong lugng cua xe
V : Van toc xe chay
p : Béan kinh duong cong tai noi tinh toan
R : Ban kinh dudng cong nam.

Luc ly tam c6 tac dung xau, c6 thé gay lat d6 xe, gdy trugt ngang, 1am cho
viéc di€u khién xe kho khan, gay kho chiu cho hanh khach, gady hu hong hang
hoa .

Luc ly tim cang 16n khi tc d xe chay cang nhanh va khi ban kinh cong
cang nho. Trong cic dudng cong co ban kinh nho luc ngang giy ra bién dang
ngang cua 16p xe lam tiéu hao nhién liéu nhiéu hon, xam 10p cling chong hao
mon hon.
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- Xe chay trong dudng cong yéu cau co bé rong 16n hon phan xe chay trén
duong thang thi xe mdi chay dugc binh thuong.

- Xe chay trong dudng cong dé bi can trd tim nhin, nhat 1a khi xe chay
trong duong cong nho ¢ doan duong dao. Tam nhin ban dém cua xe bi han ché
vi deén pha cua xe chi chiéu thang trén mdt doan ngan hon.

- Chinh vi vy trong chuong nay s& trinh bay phan thiét ké nhitng bién
phap cau tao dé cai thién nhiing di€u kién bat lg1 trén sau khi da bo tri duong
cong tron co ban trén binh d6, dé cho xe c6 thé chay an toan, véi téc do mong
muon, cai thi¢n di€u kién di€u kién lam viéc cua nguoi lai va diéu kién I hanh
cua hanh khach,

I11. B6 tri dwong cong chuyén tiép

Nhu di trinh by & trén khi xe chay tir duong thang vao duong cong thi xe

chiu nhirng dicu kién bat loi :
- Ban kinh tir +oo chuyén bang R.
GV?

- Luc ly tam tir chd béng 0 dat to1

- G6cC a hop thanh giita truc banh trude va truc xe tir chd bang khong (trén
duodng thang) toi chd bang o (trén duong cong).

Nhitng thay doi dot ngot d6 gdy cam giac kho chiu cho 1ai xe va hanh
khach, doi khi khong thé thuc hién ngay duoc, vi vay de dam bdo co su chuyen
bién diéu hoa can phai c6 mot duong cong chuyén tiép gitta duong thang va
dudng cong tron.

Duong cong chuyen tlep duoc dung ¢ day la duong cong Clothoide. Chiéu
dai duong cong chuyén tiép dugc xac dinh theo cong thirc
_ Ve
471R

ct —

Trong do
- R - Ban kinh duong cong tron. ’
-V -Toc dg tinh toan xe chay (km/h), tng véi cap duong tinh toan
V = 40km/h.
- 1-Po tang gia toc ly tiam I = 0.5,
+ V61 duong cong tron dinh D1.
V = 40km/h; 1 =05; R = 300m.
40°

L= ——— =9,07 (M).

“= om0 P (m)
Lnse = Ise X Blinse =0.02 x5,5/0,01 =11m;

=>
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Theo quy dinh cua quy trinh thi chiéu dai dudng cong chuyén tiép, doan ndi
siéu cao, doan ndi mé rong trong duong cong dugc bb tri trung nhau.

Vi duong cong trén viée chon chiéu dai dudng cong chuyén tiép con phu
thudc vao chiéu dai doan nbi siéu cao.

IV. Bo tri siéu cao

Dé giam gia tri luc ngang khi xe chay trong dudng cong co thé co cac bién
phap sau:

Chon ban kinh R 16n.

Giam téc d6 xe chay.

Cau tao siu cao: Lam mdt duong mot mai, d6 vé phia bung duong cong va
nang do doc ngang 1én trong duong cong.

Nhin chung trong nhiéu truong hop hai diéu kién dau bj khong ché boi dicu
kién dia hinh Ve} diéu kién tién nghi xe chay. Vay chi con diéu kién thir 3 1a bi¢n
phéap hop 1y nhat.

H¢ so luc ngang :

1. D doc siéu cao

Po doc siéu cao co tac dung lam giam luc ngang nhung khong phai 1a
khong c6 gio1 han. Gidi han 16n nhét cia d6 ddc siéu cao la xe khong bi truot
khi mét dudng bi tron, gia tri nho nhat cta siéu cao 1a khong nho hon do dbc
ngang mat duong (do dbc nay lay phu thudc vao vat liu lam mat duong, lay
bang 2% tmg voi mat duong BTN cip cao)

Vot ban kinh dudng cong nam da chon va dua vao quy dinh ctia quy trinh
deé lva chon tng voi Vi = 40 Km/h.
-Dbinh P1,P2¢c6: R=300 — i =2%.
2. Cau tao doan noi siéu cao.

Poan ndi siéu cao dugc bé tri véi muc dich chuyén hoa mét cach diéu hoa
tu trac ngang thong thuong (hai mai voi do doc to1 thi€u thoat nudc ) sang trac
ngang dac biét co si€u cao (trdc ngang mQt mai ).

- Chiéu dai doan ndi siéu cao:( Vi phuong phap quay quanh tim).

LSC = -
2|p

Trong do
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Bo mon Xady dung

- Lg: Chiéu dai doan ndi siéu cao .
- i : Do dbc siéu cao.
- iy : DO dbc ngang mit, i,= 2%
- B :Bérong mit dudng phan xe chay (gom ca 1& gia ¢6) B =6.5 m.
- A: D6 mé rong phan xe chay trong dudng cong.
Véi dudng cong ¢ ban kinh R =300 m, theo tiéu chuan 4054-05 thi khéng
can phai mé rong

- ip: D0 dbc doc phu tinh bang phan traim (%), lay theo quy dinh ip =

0,5%
Bang tinh toan L
S6 TT Pinh duwong cong 15.(%0) Ls. (M)
1 P1 2 29,2
2 P2 2 29,2

Theo quy dinh ciia quy trinh thi chiéu dai duong cong chuyen tlep va doan
néi siéu cao dwoc bo tri trung nhau vi vdy chiéu dai doan chuyén tiép hay noi
siéu cao phdi cdn cit vao chiéu dai I6m trong hai chiéu dai va theo quy dinh cud
tiéu chudn

Bang gia tri chiéu dai doan chuyén tiép hay noi siéu cao

STT Pinh dwong cong L (M) L (M) Luwa chon
1 P1 9,07 29,2 29,2
2 P2 9,07 29,2 29,2

- Kiém tra do doc doc ctia doan ndi si€u cao:

Pé dam bao do doc doc theo mép ngoai cia phan xe chay khong vuot qua
do doc doc cho phép téi da doi1 véi duong thiét ké. Ta kiém tra do doc doc cua
doan noi si€u cao.

Xac dinh d6 doc doc theo mép ngoai ph?m xe chay iy
In=1+1Ip
Trong d6 : 1 Do dbc doc theo tim duong trén doan cong .

Ip P9 doc doc phu thém trén doan noi siéu cao dugc xac dinh theo so do.
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+ g v6i duong cong dinh P1: nam trong doan ddi doc ¢6 imae = 0,03
. _Bi, _65x002
P L 29,2
= in=0.9% + 0,44% = 3.59%
— Pam bao nho hon d6 déc doc cho phép imax = 7%

. Bxip _ 6X0,02 _
Li=1;= 2xip  2X0,044 =13,63 (m)

= 0,44%

Ly =Lpse — Ly — Ly

- Chuyén tiép tir trac ngang hai méi sang tric ngang mot mai trén doan ndi
siéu cao.

Viéc chuyén tir trac ngang mot mai sang trac ngang hai mai co6 bo tri si€u
cao duoc thuc hién theo trinh tu sau:

V. Trinh tu tinh toan va cim dwong cong chuyén tiép
- Phuong trinh dudng cong chuyén tiép Clothoide 1& phuong trinh dugc
chuyén sang h¢ toa d0 Descarte c6 dang
SS
~ 40A"
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SS
6A

y:

Pé tién cho viéc tinh toan va kiém tra ta c6 thé dua vao bang tinh san dé
tinh toan.
. Trinh tu tinh toan va cam duong cong chuyén tiép.

- Xac dinh céc y€u to cua duong cong tuong ung vdi cac yeu té cua duong
cong tron trong bang da tinh & trén.

- TUr chiéu dai dudng cong chuyén tiép xac dinh dugc théng sé dudng cong
A.

A= JRL
Puong cong dinh P1,P2: A = /300x29,2 = 93,59 (m).
- X4c dinh goc B va kha ning bé tri duong cong chuyén tiép.
(dicu kién o >2B)

Trong do: B = % (rad)

L 29,2
+D hP1,P2: B= ——— = 0,04
uong cong din B= R = 24300 = 0,048 (rad).
Buong cong P1,P2 nay thoa man diéu kién o > 2P. Vay goc chuyén huéng

ctia 2 dudng cong di 16n dé bd tri duong cong chuyén tiép.

- X4ac dinh céc toa d6 diém cudi dudng cong chuyén tiép Xo va Yo theo
bang tra.

+ Puong cong dinh P1 :
S=L=292m.
§ 29,2 —=0,311 m.
A 93,59
Tra bang :
— =0,309928
Yo _ 0,004964

Vay: xo = 0,309928 x 93,59 = 29,006 (m).
yo = 0,004964 x 93,59 = 0,464 (m).
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- Xéc dinh doan chuyén dich p va t.

P = Yo-R(1 - cosp)
t = Xo-Rsin ~ L/2

+ Puong cong dinh P1:
p = 0,464 -300(1 - cosp) = 0,164 m.
t= 22 - 146m.
Kiém tra:
- Néu p < 0.01R = Thoa man.

-Néu p > 0.01R = Ting ban kinh R — R;
R, =R + p dé bd tri dudong cong chuyén tiép.

Trong truong hop nay ca 2 duong cong P1 va P2 c6 p (0,164 m )< 0.01R (3
m) = Thoa man.

Khoang cach tir dinh dudng cong dén dudng cong tron Ko:
+ Dinh P1: f=P+p=7,09+0,164 = 7,254 m.
+ Dinh P2: f=P+p=2524+0,164 = 25,404 m.

- Piém bat dau,diém két thuc cua duong cong chuyén tiép qua tiép tuyén

moi.
T = to + Rtgg
2
o
th=t1+p th
+ Puong cong tron dinh P1 :
ty=70,1+0,164 x tg2*382% =70,13 m.
T,=70,13 +300% tg 24382 - 13565 m,
+ Puong cong tron dinh P2 :
o
to = 130,14 + 0,164 x tg & 226 = 130,21 m.
i
T, = 130,21 + 300* tg 2225 = 255 81 m.

2
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- X4c dinh phan con lai cua dudng cong tron ko ing véi o sau khi di bb tri
duong cong chuyén tiép.
a,Rx

= a-2B, kg=
%= 0= 2P Ko= 2o

+ Puong cong tron dinh P1 :
oo = 24°38'29" - 2 x 0°2'5"= 24°32'43"
o=
- Tri s6 rat ngén cua duong cong.
A=2T;-(kot+2L)
Duong cong dinh P1:
A =2x135,65- (128,45 + 2 x 29,2) = 84,457 m.
+ Puong cong tron dinh P2 :
o = 45°26'00" - 2 x 0°2'5"= 45°21'50"

= 128,45 m.

a,Rx

ko= £°7 = 237,40 m,
180

- Tri s6 rat ngén cua duong cong.
A=2T,-(kot+2L)
Dbuong cong dinh P2:
A =2x255,81- (237,40 + 2 x 29,2) =215,82 m.

- X&c dinh toa do cac diém trung gian ctiia dudng cong chuyén tiép .

Céc diém dé xac dinh toa d6 ctia dudng cong chuyén tiép cach nhau 10 (m)
dé cam duong cong chuyén ti€p, dugc tinh toan va 1ap thanh bang:
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Bang cac yéu to ciia duwdng cong chuyén tiép
Tén duwong
ong Pon vi P1 P2
Yéu t6

R m 300 300

L m 29,2 29,2

B do 0°2'5" 0%2'5"
Xo m 29,006 29,006
Yo m 0,464 0,464

p m 0,164 0,164

t m 14,6 14,6

T m 135,65 255,81
Olo do 24°32'43" | 45°21'50"
Ko m 128,45 237,40
A m 84,457 215,82
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CHUONG 3 : THIET KE TRAC DQC
I, Nhirng cin cir, nguyén tic khi thiét ké :

II. B6 tri dwong cong ding trén tric doc :
Tuong tu nhu trong thiét ké kha thi da trinh bay tuy nhién yéu cau d6 chinh
xac cao va chi tiét to1 da
CHUONG 4: THIET KE CONG TRINH THOAT NUOC

Nguyén tic bd tri cac cong trinh thoat nudc va phuong phéap tinh twong tu
nhu trong thiét ké kha thi da trinh bay

Sau khi tinh toan kiém tra ta c6 bang dat cong trong thiét ké k¥ thuat

Stt Ly Trinh Q(m3) ¢ (m) Hmr(rc chra ra Hnénmin I—céng

déang

1 Km3+77.33 0,58 1,5 0,58 1,64 | 253,49 11

CHUONG 5 : THIET KE NEN, MAT PUONG

Twong tw nhw trong thiét ké kha thi da trinh bay véi két cau dwoc chon

1a
Lép  TénVL  E,°=196.35(Mpa) | hi(cm) | Ei(Mpa)
1 BTN hat min 5 420
2 |BTN hat tho 7 350
"
3 |CPdadamloail //////// 15 300
4 |CP dadamloai Il 29 250
Nén dat 4 sét ~ E=42(Mpa)
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PHAN IV: CHUYEN PE AP LUC PAT, THIET KE TUONG CHAN PAT
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A. MOT SO KHAI NIEM MO PAU

Tudng chan dét 1 cong trinh gitt cho mai dat dap hodc mai hé dao khoi
bi sat trugt. Tudng chin dat dugc str dung rong rii trong cac nganh xay
dung, giao thong,thuy loi... Khi 1am viéc tuong chin dit tiép xtc voi khdi
dat sau tuong va chiu tac dung cua ap luc dat.

Khi thiét ké tuong chan dit can tinh toan chinh xc can than va day du tai
trong tac dung 1én tudng chin dic biét 13 4p luc chu dong cua dat 1én tudong
chin khong nhitng dam bao dugc an toan cho cong trinh ma con tiét kiém
duoc nhiéu chi phi xay dung.

I. Phan loai twong chin

1

. Phan loai theo d cirng

Chia 1am 2 loai: Tudng cing va tuong mém

Tuong cimg: Khong c6 bién dang udn khi chiu ap luc dat ma chi
c¢6 chuyén vi tinh tién va chuyén vi xoay. Mot sb tuong ctng thudng
gdp: Tuong bé tong, da hdc, tuong xay gach...

Tudng mém: C6 bién dang uén khi chiu ap luc dat. Mot s6 thuong
gip: Tuong 1am bang tim gd, thép , tudng cir. ..

2. Phén loai theo nguyén tic lam viéc:

Tuong trong luc : do on dinh dugc dam bao chu yéu do trong
lugng ban than tuong. Cac loai tudong cung thudc loai tuong trong luc.

Tuong nira trong luc : BJ 6n dinh duogc dam bao khong chi do,tr(_)rrlg ’
lugng ban than tuong va ban mong ma con do trong luong cua khoi dat dap
nam trén ban mong. Loai tuong nay lam bang BTCT nhung chi€u day ctua
tuong kha 16n (do d6 con duoc goi 1a tudng day).

Tuong ban goc : d6 6n dinh dugc dam bao chu yéu do trong luong
khoi dat dap dé 1én ban mong. Tuong va mong 1a nhimg ban, tim bé
tong c6t thép mong nén trong luong cua ban than tudng va mong
khong 16n. Tuong ban moéng c6 dang chir L nén con dugc
goi la tuong chir L.

Tudng mong : su 6n dinh cta loai tuong nay duoc dam bao bang
cach chon tuong vao trong nén. Do d6 loai tuong nay con goi la
tudng coc va tuong ctr. Pé giam bot dd chon sau trong dét ciia tudng
va dé tang do cing ciia tuong ngudi ta thudng dung day néo.
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3. Phén loai theo chiéu cao
- Tuong thap: c6 chiéu cao nhohon 10m
- Tudng trung binh: chiéu cao H=10-20m.
- Tudng cao: c6 chiéu cao H>20m.
4. Phan loai theo géc nghiéng cua twong .
- Tuodng dbc : lai duoc phan thanh 2 loai dbc thuan va dbc nghich.
- Tuong thoai : gbc nghiéng a cua lung tuong 16n.
5. Phén loai theo két ciu.
- Tuong lién khdi: 1am bang BT, xay d4, gach xay,
- Tudng lip ghép.
- Tuongro da
- Tuodng dat co cbt.

I1. Thoat nwéc cho khoi dat dip sau twong chin

Du dat dip sau tuong chan 1a loai dat roi hodc dat dinh, nudc trong khbi
dat dap 1a thay doi tinh chat co 1y, co hoac cia dat lam cho tudng chan dat
trang thai nguy hiém do ap luc dét ting 1én va c6 ap luc tuy tinh phy thém.

Viéc thoat nude cho khdi dat dip sau tuong c6 hai muc dich chu
yéu nhu sau:

+ Tao diéu kién cho nudc tich chira trong 16 rdng ctia dat
thoat nudc ra nhanh chong hoic ngin ngira nudc tham vao
khoi dat dép.

+ Ngin ngira nude tiép xtc voi lung tuong dé trir khir ap
lyc nudc tac dung 1€ntudong.

Nudc thim vao khdi dat dp sau tudong do mot sé ngudn sau:
+ Nudc mua roi ngdm xudng.
+ Nudc mat ¢ cac vung lan can ngém Vao.
+ Nudc ngdm & cac ving khac toi.
Dé thoat nude cho khdi dat dip sau tudong thuong phai dung thiét
bi thoat nudc gdm 4 bo phan:
+ Thoat nudc mat: dung ranh dinh thoat nude
+ Giam nho luong tham vao khoi dat dap: xay 6p mai dat
bang gach, d4, lang vira xi méang.
+ Thoat nudc trong khéi dat dép: Lam ranh thoat nudc
trong dat sau ké
+ Thoat nudc ra ngodi pham vi tudng bang dit dng
nhua hodc 16 hé.

SVTH: Nguyén Khéic Trong — MSSV: 111210
Lop: XDC 1101 Trang: 134



Truwong dai hoc dan lap Hai Phong Do dn tot nghiep
Bo mon Xay dung Nganh: Xdy dung cau duwong

I11. Piéu kién sir dung céc loai twomg chin

Hién nay tuong chén c6 nhiéu loai hinh khac nhau; mdi loai
chi nén sir dung trong mot s diéu kién cu thé méi dem lai hiéu
qué kinh té cao

So v6i loai tudong thi tudng mong bang BTCT cho hiéu qua kinh té
cao hon so voi tudong trong luc; xi mang dung cho tuong ban mong it
hon 2 1an c¢6t thép nhiéu hon mot khdi lwong khong dang ké. wu diém
n6i bat cua loai twong 1am bang BTCT 1a c6 thé sir dung phuong
phap 1ap ghép va yéu cau vé nén khong cao nén it phai xu 1y nén.

Khi chiéu cao tuong chin H<=6m, tuong ban goc (kiéu cong
x6n) bang BTCT c6 khéi luong it hon tudng c6 ban sudn. Khi H=6-
8m thi khdi luong cia hai loai nay ngang nhau. Néu H>8m thi
tudng ban suon ¢ khdi lwgng BTCT nhé hon tudng kiéu cong xon.

Tudng chin dat bang BT chi nén dung khi cbt thép qua dat hodc
khan hiém, boi vi BT ctia tudng chan trong luc chi phat huy mot
phan nho kha nang chiu luc ma théi. Vi vay khong nén ding BT
cudng do cao dé 1am tuong. Bé giam bot khdi luong cd thé 1lam thém
tru chdng, bé giam tai dit & khoang 1/4 chiéu cao tudng. Tudng cd
lung nghiéng vé phia dét dap.

Tudng xdy d4 can it xi miang hon, thoi gian thi cong nhanh, don
gian. Ap dung & noi san cé da.

IV. So lwgc ly thuyét tinh toan ap lwe dat 1én twong chin

Dén nay c6 kha nhiéu thuyét vé ap luc dat theo nhitng quan diém khéc
nhau

Tuy theo li thuyét c6 xét dén do cing (bién dang) cia tudng, cd
thé phan thanh 2 loai: loai khong xét dén d6 cting cta tuong va loai co
xét dén do cimg cta tuong.

Loai khong xét dén bién dang cia tuong gia thuyét tuong tuyét
d6i cung chi xét dén cac tri s6 ap luc dat ¢ trang thai gidi han: ap luc
dét bi dong va ap luc chu dong.

Thudc loai nay chia lam 2 nhom chinh sau:

1. Nhém ly thuyét can bing giéi han ciia khdi rin

Céc thuyét theo nhom nay déu gia thiét khdi dat trugt sau tuong
chén, gi61 han boi mat trugt c6 dang dinh trudc, nhu mot khéi ran &
trang thai cAn banggidihan.Tuy theo hinh dang mat trugt gia thiét,
nhdm nay hién nay phat trién theo hai xu huéng:

- Xu hudng gia thiét mat truot phang: dai dién c6 thuyét C.A. Cu long
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(1773), su d6 dugc 1.V Pongxolé, K. Cunman, ....
- Xu huong gia thiét mit truot cong: W, Féléniut, L, Randulic...

2. Nhom theo thuyét cin bing giéi han phan t6 (diém)

Tinh cic trj s6 4p luc dat véi gia thiét cac diém cta moi truong dat
dép dat trang thai can bﬁng gid1 han cung mot luc, dai di¢n cho thuyét
nay c6 W.,J.M Ring kin sau d6 duoc mot sb nha nghién ctru phat trién
thém va dugc phat trién theo 2 xu hudng:

- Xu hudng giai tich: dia dién c6 1y thuyét cua V.V. Xo6colopxKki.
- Xu hudng d0 giai: giai cac bai toan 1i thuyét can bang gidi han
theo phuong phéap do giai bang hé vong tron dic trung.

Pén nay 1y thuyét tinh ap luc dat 1én tudng mém chua duoc nghién
ctru ddy du bang 1y thuyét ap luc dat 1én tudng cimg.

B. THIET KE TUONG CHAN PAT TRONG LUC
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