LOI CAM ON

Khoa luan t6t nghiép xem nhu mot mon hoc cubi cung cua sinh vién. Qua trinh thyc hién khoa
luan d3 gitp t6i tong hop tat ca kién thirc d3 hoc ¢ trudng trong sudt 5 nam qua. Pay la thoi gian
qui gia dé t6i c6 thé 1am quen voi cong tac thiét ké, tap giai quyét cac van d& ma toi s& gip trong
tuong lai.

Qua khoéa Iuén nay t6i nhu truong thanh hon dé tré thanh mot k¥ su phuc vu tbt cho cac du an
va céc cong trinh xay dung.

Khoéa ludn c6 thé coi 1a cong trinh nhé dau tay ciia mdi sinh vién khi ra truong. Trong d6 doi
héi sinh vién phai nd Iyc khong ngimg hoc hoi.

Két qua ctia khéa ludn 13 su nd Iyc ctia ban than va su giap'dd clia cac to chirc ca nhan trong
va ngoai truong. Nhan dip ndy t6i xin cam on céc thay gido, co gido trong Trudng, khoa Co Pién —
Cong trinh, by mon Cong Trinh d trang bi cho t6i nhitg kién thiic quy bau trong chuong trinh
hoc tai truong da gitp to1 trong qua trinh 1am khoa luéne, To1 cling xin chan thanh cam on lanh dao
va cac anh trong phong thiét ké CONG TY TNHH\TU VAN XAY DUNG VA THUCGNG MAI
HCA da chi dan t6i trong sudt qua trinh thuc tap va st 1y $6 liéu dé t6i hoan thanh ban khoa ludn
nay.

Pic biét toi xin chan thanh cam on thay giao Th.S Tran Viét Hong da tan tinh hudng dan chi
bao t6i trong sudt qué trinh thyuc hién khéa luan.

Mic du da hét sirc ¢d ging nhung'ndng lirc'ban than con ¢6 han nén ban khéa luan khong thé
tranh khoi nhitng han ché nhét dinh. T6i ratmong nhan dugc sy tham gia déng gop y kién cua cac
thay cb gido, ban bé dong nghiép dé khoaltuan tbt nghiép ciia toi hoan thién hon.

Xin chan thanh cam on’!

Ha Noi, ngay 1 thang 6 nam 2012

Sinh vién

Ta Bang Chinh



PAT VAN PE

Giao thong vén tai 1a huyét mach ctiia moi qudc gia, trong qua trinh phat trién ctia xa hoi thi
viéc phat trién co so ha tang 13 mot nhu cau tat yéu. Nhin vao két cdu ha tAng ngudi ta c6 thé danh
gia mirc d6 phat trién kinh té, trinh d6 van héa — xa hoi ciia ca mot ving trong d6 viée xay dung
cac hang muc cong trinh giao thong 1a khong thé thiéu boi vi nd gop phan day manh sy giao huu,
trao d6i hang hoa giita cac ving.

Déi v6i nude ta, mot nude co nén kinh té dang & giai doan phét trién — can phai co co s6 ha
tAng t6t — thi giao thong dudng bd ngay cang cd ¥ nghia quan trong.

Nhim ciing ¢b nhimg kién thire da dugc hoc va gitip cho sinh vién nim bit thuc tién, B6 mén
K¥ thuat xay dung cong trinh — Khoa co dién va cong trinh — Truong Pai Hoc Lam Nghiép to
chirc dot bao vé tot nghiép véi muc tiéu dao tao doi ngii k¥ sisnganh xdy dung cau dudng gioi
chuyén mén, nhanh nhdy trong lao dong san xuat, phuc vu t6t sy nghiép cong nghiép hoa, hién dai
hoé dét nude. D6 14 nhitng diéu tim huyét nhat ciia nha trudng ndi-chung va cac thay, cac c¢d trong
bd mon noi riéng.

La mot sinh vién 16p 52KTXDCT Truong Pai Hoc Lam Nghiép Viét Nam, dugc su
dong ¥ cua B6 mén Ky Thuat Xay Dung Cong Trinh,"*Khoa Co DPién & Cong Trinh va Ban
giam hiéu Trudong Pai hoc Lam Nghiéps Viét Nam, t6i thuc hién khoa luan: “ Thiét ké
duong 6 to tuyén A — B thudc thi xa Son Ty thanh phé Ha Noi”

Khoa luan t6t nghiép gdom ba phan:
- Phén I: Ho so béo céo 1ap dw.an dau-tir xdy dung cong trinh tuyén A — B. Thudc thi xa
Son Téy thanh ph6 Ha Noi. Tir Kim'0+00 <+ Km 3+511,19
-Phén II: T4 chirc thi cong chi tiét mat dudng cho tuyén dudng trong bude 1ap du an.

- Phén IIL: Thiét ké ki thuat-doan tuyén tir Km 1+00 + Km 2+400



PHAN |
LAP DU AN THIET KE CO SO TUYEN PUONG A -B
Chuong 1
GIOI THIEU HIEN TRANG

1.1. So' luge vé vi tri dia 1y, lich sir kinh té vin héa xa hdi ciia dia phwong noi tuyén di qua.

Trong thoi ky kinh t& md cira, Viét Nam dang gong minh géng stc thiic dy sy phét trién kinh
té toan dién ca vé chiéu rong va chiéu sau. Dé thyuc hién duoc nhirng muyc ti€u trudc mit cling nhu
lau dai thi phai ¢6 co s vat chat ha ting di manh,trong nhimg nghi quyét Pang va nha nudc dic
biét nhan manh dén van dé phat trién va hoan thién hé thong cersd ha ting. Trong d6 giao thong
van tai 1a mot trong nhitng muc tiéu quan trong cta chién luge phat trién va hoan thién co so ha
tAng ctia nudc ta hién nay.

Son tay 1a ctra ngo phia tay cua thu d6 Ha NGi céch. trung tam Ha Noi vai toa do dia 1y 210 vi
bac 1050 kinh déng, 42km vé phia tiy bic, nam tfong ving dong bang trung du bic by, 14 trung
tam kinh té, van hoa, xa hdi ciia ca ving.

Trong sudt qua trinh hinh thanh va phat trién, qua nhiéu 14n tich nhap, didu chinh dia gioi hanh
chinh, song n6i dén Son Téy 1a néi dén ving dat giau truyén thong van hién, kién cuong trong dau
tranh cich mang, can ct, sang tao tronglao dong san xuat. Trong nhiing ndm vira qua Pang b thi
x3 da tap trung phat trién kinh té, day/manh phét trién dich vu, du lich, dau tr co s¢ ha ting do thi,
thi xa d4 dan khang trang sach dep hudng phat trién twong lai 1a d6 thi loai II, thanh phd du lich,
dich vu cua thu d6 Ha Noi.

Thi x4 Son Tay khong nhiing 13 trung tam kinh té — van hoa — xa hoi clia c viing ma con 12
trung tAm ddo tao, huan luyén quan’ddi cua ca nudce, ¢b vi tri hét stic quan trong vé an ninh, qudc
phong, gop phan xay dung xay dung khu phong tha vimg tric phia tay thu d6 Ha Noi.

1.2. Tong quan vé tuyén duong A — B.
1.2.1. Giéi thiéu vé tuyén duong

Theo dinh hudng phat trién kinh té cta thanh phd dén nam 2020 thi Son Ty, Ba Vi sé tr thanh
trung tim kinh té phia tiy bac ciia tinh v6i thé manh 1a phét trién dich vu du lich va thuong
mai.Viéc tuyén dudng A - B di qua s& thiic ddy su phat trién kinh té cia dia phuong ciing nhu
trong khu vue. Viéc mé tuyén dudng A- B trong luc nay 1a hét sirc diing din va can thiét.

Tuyén duong thiét ké tir A dén B thudc Son Tay va Ba Vi, TP.Ha Noi. Hai diém A va B 1a
diém lap hang, ndm sat khu dan cu, tinh hinh trao d6i budn ban dién ra nhon nhip. Cac ngudn hang

duogc d6 veé tr nhiéu noi va cling dugc chuyén dén cac vung lan can dé trao dé1 budn ban, lugng



hanh khéch c6 nhu cau di lai 1 rt 16n, vi thé nhu cau giao thong 13 vin dé duogc dic biét quan tam
boi nd gan lién v6i phuong cham “ co so ha tang 1 nén tang cho sy phat trién di 1én cta nén kinh
t& ving”.

1.2.2. Can cwr phap ly

1.2.2.1. Can cit lap dy an:

Can ctr Luat Xay dung sb 16/2003/QH11 ngay 26/11/2003.

Cin cir Nghi dinh sb 16/2005/ND-CP ngay 07/02/2005 cta Chinh phi vé Quan 1y dy 4n dau tu
xay dung cong trinh.

Cin ctr Nghj dinh s 209/2005/ND-CP ngay 16/12/2004 cta Chinh phit vé Quan 1y chit luong
cong trinh xay dung.

Cin ctr quy hoach tong thé phét trién mang ludi giao thong.cua ving da duge nha nude phé
duyét (trong giai doan 2000+2020), can phai xdy dyung tuyén duong qua 2 diém A-B dé thic day
phét trién kinh té caa TP.Ha Noi n6i chung va khu vire phi tay'bietinh n6i riéng.

Can ctr Quyét dinh s6 492/QD-UB ngay 24/04/2001 ciia UBND TP.Ha Noi Vé viéc quy
hoach chung dén nam 2020.

Can cr Quyét dinh s6..../QD-UBND ngay.. /thang ..~nam ..... caa UBND TP.Ha Noi vé viéc
phé duyét bao cao nghién ciru tién kha thi xay dung tuyén dudng qua 2 diém A-B.

Can ctr ho so bao cao NC tién kha thi dau tu XD tuyén duong A-B do cong ty tur vin va KSTK ...
lap thang ... nam ....

Can ctr van ban(hop dong kinh t&) ky két gitra chu dau tw 1a UBND TP.Ha Noi va cong ty tu
van va KSTK CTGT ... vé viéc KSTK phucvu cho viéc lap thiét ké co so tuyén duong A-B.

Xuat phét tir cac yéu cau di lai, tfao d6i hang héa, giao luu vin héa phuc vu cho su phat trién kinh
té, x3 hoi cua vung.

1.2.2.2. Céc tiéu chudn (quy trinh, quy pham) sir dung:

- Tiéu chuan thiét ké dudng 6to TCVN-4054-2005 [1]
- Quy trinh thiét ké 4o duong mém 22TCN-211- 06 [2]
- Quy trinh khao sat duong 6to 22TCN - 263-2000 [3]
- Tiéu chuan tinh toan cac dic trung dong chay li 22 TCN 220-95 [4]
- Pinh hinh cdng tron 533-01 [5]

1.3. Hinh thirc dau tir va ngudn von
Vén du tu gdm hai phan : 40% vén cta dia phuong va 60% vén caa vay cia World Bank.
Hinh thire dau tu:
Déi v6i nén dudng va cong trinh cau cong: chon phuong an dau tu tp trung mot 1n.
Déi voi do duong: d& xudt hai phuong an (dau tu tap trung mot 1an va dau tu phan ky), sau do

lap luan chimg KTKT, so sanh chon phuong an t6i uu.
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Chi du tu 1a: UBND TP.Ha N6i/S6 GTVT TP.Ha Noi
bia chi: Km10 + 150 QL6

1.4. Pic diém kinh té xa hdi va hién trang giao thong

1.4.1. Pic diém kinh té xa hdi

1.4.1.1. Déan cu va lao dong:

Thanh phan dan cu cha yéu 1a dan toc Kinh, mét s6 dan toc thiéu sb it ngudi phan b rai rac.

Mat d6 dan cu thua thét tuy nhién dang c6 xu thé ting nhanh vao nhiing nim gan day

Phan bé dan cu khéng dugc ddng déu, tap trung chii yéu & khu kinh té phat trién.

Luc luong lao dong chil yéu 1am ndng 14m nghiép, mot sb noi ¢6 lang nghé thu cong

Thu nhép binh quan van con thap, trinh d6 dan tri thip dic biét 1a dan toc thiéu sd
1.4.1.2. Kinh té:

Nganh nghé chil yéu ctia ngudi dan 13 1am rudng nude, mot'sd 4t 1am 1am nghiép, c6 mot phan
nho 1am nghé budn ban, thuong mai va du lich. Hién tai‘dulich dang duoc chu trong phat trién mot
s tap thé va ca nhan chuyén sang phat trién du lich sinh.thai nha viuon budc ddu mang lai nhimng
hiéu qua dang ké.

1.4.2. Hién trang giao thong
1.4.2.1. Buong bo(cdc dwong co o té hoat dong dwoc):

C6 qudc 16 32 chay qua.

La diém xuét phat cta quc 16 21A (doan quéc 16 21 tir Son Tay di Xuan Mai, do Cu Ba gitip
dd xay dung ndm 1976 nén con goi 1a'dadong Cit Ba, ndi véi tuyén dudng Lang — Hoa Lac).

Puong HO Chi Minh (méi).
Qudc 16 2C di Vinh Phuc.
Duong tinh 16 414, 413...
1.4.2.2. Puong sdt:
Khong c6 duong sit chay qua:
1.4.2.3. Buong thuy:
Song Hong chay qua thi x4 1én giao thong duong thily rat thuan loi.
1.4.2.4. Buong hang khong chwa co
1.4.3. Sw cin thiét phai xay dung tuyén duong A - B

Co s6 ha tang néi chung va hé théng giao thong ndi riéng trong d6 c6 mang ludi dudng bd ludn
14 mot nhan t& quan trong cho viée phat trién kinh té ctia bat ki qudc gia nao trén thé gi¢i. Trong
nhitng ndm gan day & Viét Nam da c6 nhiéu doi thay to 16n do sy tac dong ctia co ché thi
trudng, kinh t& phat trién, xa hoi ngdy cang van minh lam phat sinh nhu ciu vén tai. Su ting nhanh

ve s6 lugng phuong tién va chét lugng phuc vy da dat ra yéu cAu burc bach vé mat do va chat luong



ctia mang ludi giao thong duong bd. Mang luéi giao thong ndi chung trong d6 tuyén A-B 1a mot
b phén s& duoc xay dung dé dap img nhu cau b bach dob.

Tuyén duong A - B duoc xiy dung lam giam di nhimg quing duong va thoi gian di vong
khong can thiét, lam tang su van chuyén hang hoé cling nhu su di lai cua nhan dan. Pac biét n6
con phuc vy dic luc cho cong tac qudc phong bao vé to qudc Viét Nam xa hoi cha nghia.

1.5. Piéu kién tw nhién, vat liéu xdy dung, khi hdu khu vire xay dung
1.5.1. Dia hinh, dia mao, ciy c6 (tham thyuc vat)

Thi x3 Son TAy ndm & vi tri twong di thuan loi v6i hai tuyén dudng chay qua 1a qudc 16 21A
va quéc 16 32, thuén lgi cho giao thong duong song, lai ¢ tiém nang 16n vé phat trién du lich —
thuong mai, manh dt Son T4y duoc danh gia c6 nhiéu loi thé dé phat trién nén kinh té da dang.

Khu vyc tuyén di qua chu yéu 1a dbi nui trung binh va thapé'do cao khoang 180m so véi muc
nudc bién, trién ndi trong déi thoai, khong c¢6 cong trinh-vinh cim, Tuyén di men theo suon nui
nén cit qua nhiéu khe ty thuy phai xay dung cong thoat nde.cho-cic khe tu thuy niy. Néi chung,
yéu 6 dia hinh dam bao cho dudng c6 chét luong khai thac cao.

Tham thyc vét khu vuc tuyén di qua chii yéu 14 cdy co va-ey bui.

1.5.2. Khi hiu
1.5.2.1. Nhiét do:

Nhiét d§ trung binh trong ndm khoéng,27°C bién nhiét do giao dong ctia ngay va dém chénh
1éch nhau gan 10° mua ndng tir thang 4.dén thang-10, muia lanh tir thang 12 dén thang 4 nim sau &
ciing 13 thoi ky khé hanh, ¢ ving cao’eu6i muahanh c6 mua phun. Dic biét vao mua hé con ¢b gio
Lao kh6 va nong anh huong khong nho dén tinh hinh kinh t& x3 héi ciia dong bao. Han han
thudng xay ra vao nhiing thang dau ctia miia kho.

Nhiét d6 nong nhét tir 39- 40°C, nhiét do thap nhét vao thang 1 va thang 2 tir 10+12°
1.5.2.2. D6 dm:

D¢ am trung binh hang nam khoang 85%, do 4m thip nhat vao thang 6,7 va tir thang 9 dén
thang 12 ndm sau do am 1én t&i 90% .
1.5.2.3. Mua:

Mila mua bét dau tir thang 8 va két thiic vao thang 12 luong mura 16n, mua nay thuong c6 béo
tir bién thdi vao.

Muia khé hanh tir thang12 dén thang 4 nam sau.

Luong mua trung binh nam 14 2200mm véi s6 ngay mua khoang 120 ngay.

Luong mua trong mua mua chiém 75% luong mua ca ndm.

Muia mura thuong c6 déng, mua Iii va Iii Iut. Lii thuong xuét hién vao thang 8 va thang 9 dong
thot vao thang 9 lugng mua lén té1 630mm.

1.5.2.4. Gio:



Mang dac diém chung cua khi hau Bic BO Viét Nam, chju anh hudng ctia gi6 mua Dong Bic
mang khong khi lanh tir phuong bac xubng (tir khoang thang 10 dén thang 4). Trong mua mua
thudng xuat hién gi6 bio.

Bang nhiét d9, dd am, lwong muwa, ngay mua cac thang trong nim xem phu luc 01
Bang tin suét gié trung binh trong nim xem phu luc 02
1.5.3. Dia chét, thuy vin va dia chét - thuy vin

Diéu kién dia chét: dia chat khu vyc kha 6n dinh, it bj phong hoa, khéng c6 hién twrong nit né,
tinh co 1y trong dbi tét tao diéu kién thuan loi cho viée xay dung tuyén dudng.

Diéu kién thuy vin: muc nudc ngdm sau dang ké so voi mat dat, trong khu vue tuyén di qua co
nhiéu song sudi.

1.5.4. Nguyén vat li¢u

Cac ngudn cung cap nguyén vét liéu dap tmg di viéc xay-dung dudong. Cu ly van chuyén <
5Km. Pon vi thi cong c6 day dii nang luc, may moc, thiét bi @é ddp tmg nhu ciu vé chat luong va
tién do xdy dung cong trinh. Co kha ning tan dung lao dong va nguyén vat liéu ciia dia phuong.
Trong khu virc tuyén di qua c6 mo cap phdi thién nhién véi trir luong tuong ddi 16m va theo s6 lidu
khao sét so bd thi thiy cac ddi dat gan d6 c6 thé ding.dé dép nén duong duge. Khoang cach tir cac
mo vt liéu dén pham vi cong trinh tir 500 - 1000m.

Do tuyén A-B nam trong khu vire ddi niii, nén vat-liéu xay dung tuyén tuong dbi san, qua khao
sat va tham do thuc t thay:
1.5.4.1. Mo da:

Mo da Lwong Son c0 trit lugng khoang vai triéu khéi ¢6 chat luong tot hién nay dan dia
phuong dang khai thac. Chat luong moé hoan toan 1a da voi nén sir dung cho xay dung cau, dudong
rét tot.

Ngoai nhitng mo dién hinh nhu trén con c6 mot sé mo da voi chua khai thac nam doc tuyén.
1.5.4.2. Mo dat:

Mo dat d6i nam & phia tay Ba Vi véi trir luong 16n.
1.5.4.3. Mo cat:

M6 céat phan bd phia bo phai song Hong trit luong khoang 1000m? va c6 chat lugng tt.

1.5.5. Piéu kién méi trwdong va anh hwéng ciia viée xay dung tuyén dwong dén méi truong va
an ninh qudc phong

Son Tay, Ba Vi 1a viing ¢ tiém ning phét trién du lich v6i nhig khu rimg da dang phong
phi. Pay 14 khu viuc méi trudng rat it bi 6 nhiém va it bi anh huong xau ciia con nguoi. Khi xay
dung tuyén duong phai cht y khong phd v& canh quan ty nhién, pha hoai cong trinh xung quanh.

Viée xay dung tuyén duong s& 1am anh hudng t6i diéu kién ty nhién ciia khu vuc tuyén di qua.

Pé nham han ché sy anh hudng t6i diéu kién ty nhién va méi trudng xung quanh, khi thiét ké
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tuyén phai ddm bao bd tri hai hoa cdy cdi hai bén duong va cac cong trinh khac phai bd tri hai hoa
v6i khung canh thién nhién.
1.6. Muc tiéu cia du an
1.6.1. Muc tiéu ciia dy 4n, nhiém vu, pham vi va quy mé phuc vu, y nghia ciia tuyén dwong
Muc tiéu nghién ctru ctia dy an 14 xac dinh duoc quy mé k¥ thuat hop 1y cho cong trinh cau
duodng phu hop véi nhu ciu vén tai do ting trudng kinh té ving do quy hoach phét trién dan sinh
kinh té ciing nhu quy hoach xay dung cac cong trinh cong nghiép, ning lugng 16n trong khu vy
A 14 trung tAm kinh té chinh trj ctia Son Ty, cung cap luong thuc thuc phdm cho ca ving.
B 1a khu cong nghiép ché bién quan trong dang duoc xay dung & Ba Vi. Khu cong ghiép nay di
vao hoat dong sé tiéu thu mot luong 16n cy trdng nguyén vét lidu cho ca ving.
1.6.2. Luru lugng xe,thanh phin dong xe
Theo s6 liéu du bao va diéu tra kinh té, giao thong, luu lugng xe trén tuyén A-B nam thtr 15 1a
950 xe/ngd vi thanh phan dong xe nhu sau:
Xe con : 25% ; Xe tai nhe : 20% ; Xe tai vura : 40% ; Xetai nang : 15%
Ty 1é ting xe mdi nam 1a : 7%
1.6.3. Dw b4o nhu cu van tai hang hoa va hanh Khach trén tuyén dwong A - B (2010-2020)
Poan tuyén du béo nhu cu van tai dugc tinh tir A-B, Nhu vy moi lién quan tinh toan tiép theo
bit dau tir TP.Ha Noi.
Nhu céu vén tai hang hod khu vuc nghién ¢tru (tuyén duong A - B), van tai duong bd chiém vi

trf rat quan trong, ¢ thé tham khao s6 liéu quéa khur dudi day dé chirng minh cho nhén xét trén.

Don vi: 1000T
5 A Trong do Ty 1€ duong bo so
T Nam Tong s6 . .
Duong bo Duong thuy véi duong thuy
1 1992 487 470 17 96%
2 1993 521, 501 20 96%
3 1994 7871,8 6932,6 939,2 88,0%

Két luan:

Qua céc diéu tra khao st cho thdy viéc trién khai thiét ké va xay dung tuyén duong A — B la
rat can thiét, n6 ¢6 vai trd quan trong trong viée thic day sy phét trién kinh té ctia ving ciing nhu
khu vue.

Viée xdy dung tuyén duong A - B s& dap tng duoc su giao luu cta dan cu trong ving vé
kinh té, vin hod, xa hoi ciing nhu vé chinh tri, gop phan ning cao doi séng vat chit, tinh than cta
nhan dan trong vung.

Tuyén dudng A - B duoc xay dyng lam giam di nhiing quing duong va thoi gian di vong
khong can thiét, 1am ting sy van chuyén hang hod ciing nhu su di lai cia nhan dan. Pic biét n6

con phuc vu dic Iuc cho cong tac qudc phong bao vé to qudc Viét Nam xa hoi cha nghia.



Chuong 2

XAC PINH CAP HANG, QUY MO PAU TU VA CAC TIEU CHUAN KY THUAT
CUA TUYEN PUONG

2.1. X4c dinh cip hang ciia dwong

Cin cir chire ning cuia tuyén duong: dy 1a con dudng ndi cac trung tim kinh t&, vin hod, chinh
tri cua dia phuong.

Cin ctr vao du béo vé luu luong xe va thanh phan xe ciia nim tinh toan tuong lai (ndm thir 15),

Cin ctr vao diéu kién dia hinh noi tuyén di qua: ddy 13 ving doi thap, do déc ngang suon doi
khoang 10% - 15% < 30%, vi vy noi ddy c6 dia hinh dong bang va doi.

Chirc ning cua dudng 13 ndi cac trung tim cua dia phuong, ¢ac diém lap hang, cac khu dén cu.

Dia hinh noi dudng di qua 1a dong bang va doi

Quy dbi xe/ngd ra xe con quy ddi/ngd nam thir 15 véithanh phan xe nhu sau:

Luu lugng xe nam thir 15: N= 950 xe/ngd

Hé sb tang xe : ¢=7% ; Xe con : 25% ;Xe tai nhe : 20% ;Xe tai vira:40% ;Xe tdi nang :15%

Bang quy doitai trong

Loai xe Xe con | Xe tdi nhe {~Xe tai vira | Xe tai ndng

Hésoquydoi | 1 2 2 2

= Nisqa = (0,25.1+0,2x2+0,4x2+0,15:2).950 =.1663 (xcqd/ngd)
Ttr céc can ctr trén, dua vao bang 3va 4 [1] kién nghi chon:
Cép hang dwong Jeap IV
Téc dd thiét ké : 60 km/h

2.2. X4c dinh cdc chi tiéu k§thuat diing dé thiét ké tuyén dwong
2.2.1. X4c dinh quy mé mit cat ngang

Viéc bd tri cac bd phan phﬁn xe chay, 18, duong bén, dai phan cach, cic lan xe phuy trén mat cét
ngang duong phai phit hop voi yéu ciu t6 chiic giao thong nhim dam bao moi phuong tién giao
thong di lai dugc an toan, thuan 191 va phat huy dugc hi¢u qua khai thac duong.

Tuy theo cap thiét ké ciia dudng va tde do thiét ké, viée bé tri cac bd phan noi trén phai tun thu
cac giai phap t6 chirc giao thong quy dinh ¢ bang 5 [1].

Luu lugng xe thiét ké gior cao diém trong nam twong lai:

Nged = 0,12.Nycqamea = 0,12.1662,5 = 200 (xcqd/h)

S6 lan xe trén mat cit ngang duge xac dinh theo cong thic:



N d
Nix= __9cd (2.1)
Z.Ny,

Nk :1as6 lan xe yéu cAu
Ngcq: 1a Tuu lugng xe thiét ké gio cao diém
Nin: 12 niing luc thong hanh thyc t. Chon Ny, = 1000 xcqd/ngd/lan
Z: 13 hé sb str dung nang luc thong hanh. Chon : Z = 0,55
200

Ta ¢6 s6 lan xe tinh toan 13 : ny= ———— = 0,364
0,55.1000

Quy tron vé s6 nguyén ny = 1; Theo bang 6 [1] quyét dinh chon s6 1an xe ny = 2
2.2.2. Tinh bé rong phén xe chay va Ié duwong
Xac dinh bé rong phan xe chay
Bé rong 1 1an xe tinh theo cong thirc

Bllén :b_-;C +X+Y (2.2)

b: bé rong thing xe (m) ; ¢: khoang cach giita hai banhxe (m)
x: khoang cach tir suon thiing xe dén lan xe:bén canh (m)
y: khoang cach tir vét banh xe dén mép phan xe chay (m)
x=0,50 + 0,005V
khi 1an xe chay nguoc chiéu: SO DO TINH BE RONG PHAN XE CHAY (SO DO 1)

b1 b2
x=0,35+ 0,005V

khi lan xe chay ciing chiéu:

Ta tinh theo 3 so d6 xép xe va cho haidoaixe :
Xe con ( twong duong xe Volga):
V=75 km/h ;b =1,54m ;¢ =122m
Xe tai ( xe tai nang , tuong duong MAZ -200)
V=60 km/h;b=265m;c=19m
2.2.2.1.Sodo I:

Hai xe tii di ngugc chiéu nhau
x=0,5+0,00560=0,8m
y=0,5+0,005.60=0,8m

By, = w +0,8+0,8=39m

2.2.2.2. S0 db 2:

Hai xe con di ngwoc chiéu nhau

x=0,5+0,005.75=0,875m
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y=0,5+0,005.75=0,875m

SO PO TINH BE RONG PHAN XE CHAY (SO DO Il )
Bllén = % +0,875+0,875=313m . b2

2.2.2.3. S0 db 3:
Xe con va xe tii di ngwoc chiéu nhau
Tinh thién v& an toan
x=0,5+0,005.75=0,875m
y=05+0,005.75=0,875m Lot Jlxalel o |32

Nhu véy sau khi tinh toan céc trudng hop ta da ¢ bé rong 1an xe chay can thiét. Tinh toan nhu
vay la dung nhung chua i vi con nhiéu yéu td quan trong chua xét dén, dau tién 13 mit an toan
giao thong, sau 1a mat gia dau tu. Vi vay ddy thuong 1a cac trisd duoc quy dinh chat ché cho timg
truong hop theo quy trinh cac nude.

Theo bang 6 [1] ddi v6i dudng cip quan Iy IV va tée d660.km/h, ta.chon :
Kién nghi lra chon bé rong 1 1an xe 13 By, = 3,5 m, bé rong phén xe chay I 2.3,5=7m
Xéc dinh bé rong ciia 1¢ dudong
L& duong 14 1 bd phan khong thé thiéu ciia duong:Cac chirc nang chu yéu cua 1& dudng :
Lam noi tap két vat liéu khi sira chita nang cap cai-tao. Lam chd dimg xe khan cp.
Tang 6n dinh vé co hoc cho phan xe ¢hay.
Lam chd cho xe thd so va ngudi di béidé ho'khong di 14n vao phan xe chay dong thoi lam
cho nguoi 14i 6t6 an tAm chay vdi toe dO ca0 — tang hidu qué sir dung duong.
Theo bang 6 TCVN 4054-05 d6i véi dudng cap k§ thuat 13 60 thi chiéu rong 1& duong 13 1m phan
¢6 gia c6 12 0.5m phan 1¢ dét 1a 0.5m:
P doc ngang ciia mit duong valé dwong
Mit dudng duoc bd tri do'd6e figang dé dam bao thoat nude. Tuy nhién, d6 dbc ngang phai nho
dé dam bao xe chay dugc ém-thuan va khong bi trugt trong diéu kién duong am ban. Do dbc
ngang mit dudng va 1& duong 1ay theo bang 9 TCVN 4054-05:
Do ddc ngang mit dudng va 1é gia ¢d véi mat dudng bé tong nhya: 2,0 %
Do ddc ngang 1¢ dét: 6,0 %
2.2.3. X4c dinh @9 déc doc 16n nhét

igmax dugc xé4c dinh theo hai diéu kién:

Theo diéu kién strc kéo phai 16n hon tong strc can ciia dudng.

Theo diéu kién strc kéo phai nho hon strc bam cua 16p.
2.2.3.1. Theo diéu kién sirc kéo:

imx=D—-f=D-f, (2.3)
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D: 14 nhén t& dong luc dugc xac dinh theo biéu dd nhan tb dong luc phu thude vao toc do va

chuyén so cua xe

Khi V > 50 km/h phai ké thém luong hiéu chinh déi véi sirc can lan:

f=f,=f,.[ 1+ 0,01(V-50)] (2.4)
Vi f, 1a hé s6 strc can lan khi V <50 km/h
Du kién mit dudng thiét ké 13 bé tong nhya — f, = 0,02
Bang 2.1: Bang xac dinh ima theo diéu Kién strc kéo
Loai xe Xe con Xe tai nhe Xe tai vira Xe tai nang
Volga GAZ-51 Zil 150 Maz200
V(Km/h) 60 60 60 60
f 0,022 0,022 0,022 0,022
D 0,112 0,040 0,040 0,035
imax 0,090 0,018 0,018 0,013

2.2.3.2. Theo diéu kién sirc bam:

Theo diéu kién vé luc bam giira 16p xe véi mat dudng. Dé cho xe chuyén dong duoc an toan
thi strc kéo c6 ich ciia 6 t6 phai nhé hon hodic bang stic.bam ciia 10p xe v6i mat dudng. Nhu vay
theo diéu kién nay do dc doc 16n nhét phai nhé hon d6 dbc doc tinh theo luc bam (iy). ip: duoc
tinh trong trudng hop luc kéo cuia 6 t6 t6i da bang luc bam giita 16p xe voi mit dudng,

o xG, —Pw

Dbém = >D>f+i= ibmax: Db_fv (25)

@1: hé s6 bam ca 16p xe voimat duong phu thude vao trang thai mat duong. Trong
tinh toan 14y trong diéu kién batloi mat duong am uét: 1= 0,2
G: trong lugng tean bo cuia xe, kG
Gp: trong lugng bam (‘trong luong cua truc chu dong), kG
Pw:stccankhongkhi: P, = KFV®
13
F: dién tich can khong khi: F = 0,8.B.H ( xe con)
F =0,9.B.H ( xe buyt va xe tai )

B, H: bé rong cua 6td va chiéu cao 6to
K: hé s6 stic can khong khi :
Xecon K=0,015-0,034 (tuongimgF=16--2,6m?)
Xebus K=0,042-0,05 (twongingF=45--65m")
Xetai K=0,055-0,066 (tuongimgF=3,0--55m?)
Bang thong s6 k§ thuit ciia timg loai xe Xem phu luc 03
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Bang 2.2: Bing két qiia tinh iy theo diéu kién strc bam

Loai xe Xe con Xe tai nhe Xe tai vira Xe tdi nang
(Volga) | (GAZ-51) (Zil 150) (Maz200)
V(Km/h) 60 60 60 60

F(m?) 1,920 4,370 4,850 5,800
K 0,021 0,061 0,063 0,067

Pw (Kg) 11,17 73,820 84,610 107,610
[0) 0,2 0,200 0,200 0,200
G(Kqg) 1280 5350 8250 13625
Gu(Kg) 640 3750 6150 10060
Dy 0,091 0,126 0,139 0,140
fv 0,022 0,022 0,022 0,022
i’ max (DK sirc bam) 0,069 0,104 0,117 0,118
i“max (DK strc kéo) 0,090 0,018 0,018 0,013

Nhén xét :

W1 ibmax > imax 1én theo diéu kién strc bam hoan.tean dam bao, va tri s6 do dbc doc 1én nhét
bao dam dugc cho cac xe chay duoc 13 tr §6.ima tinh theo diéu kién sirc kéo.

Theo [1] (bang 15 ) v&i dudng cap IV.( V =60 knvh) thi  imax= 0,06 = 6%

Theo diéu kién stc kéo, chi c6 xeieon la-khic phuc duoc d6 doc imex = 6% theo TCVN, con
cac xe tai déu khong khic phuc dugc do dbcdo néu chay véi V = 60 km/h. Mudn khic phuc duogc
d6 dbc theo TCVN V6i imax = 6% thi cac xe tai phai giam tdc.

Bang 2.3: Bang xac dinh tc d cac xe theo dd doc imax

Xe con Xe tai nhe Xe tai vira Xe tdi nang
Chi tiéu .
(Volga) (GAZ-51) (Zil 150) (Maz200)
Imax 0,06 0,06 0,06 0,06
f 0,022 0,020 0,020 0,020
D=limatf 0,082 0,080 0,080 0,080
V(km/h) 87 30 20 15

(Chu y : Vi cc xe tai chay voi van toe < 60 km/h khi leo doc 6% nén thong s6 f phai lay 1a f chir

khong phai 1))

Qua nhiing nhan xét trén va cén clr vao ban dd dia hinh cua khu vuc dat tuyén (khong kho lém),

ta quyét dinh chon d6 déc doc 16n nhat dé thiét ké 1a :
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ik =W _j'= 606 —1% = 5%

max max
Tir d6 dbc i,t:akx d3 lya chon, ta x4c dinh duoc toc dd ma cac loai xe ¢6 thé chay duoc khi khic
phuc d6 déc da chon d6 va lap thanh bang

Bang 2.4: Bang xac dinh téc dd xe theo i

Xe con Xe tai nhe Xe tai vira Xe tai ndng
Chi tiéu )
(Volga) (GAZ-51) (Zil 150) (Maz200)
iy 0.05 0.05 0.05 0.05
f 0.022 0.020 0.020 0.020
D =imaxtf 0.072 0.070 0.070 0.070
V(km/h) 94 43 38 25

Ta nhan xét rang voi i = 0.05 thi van toc cua cac x¢/dadiroetang 1én khi leo doc.

Tuy chon

ithk
max

nhu trén nhung can cht rang tri s6/do cting chi van bat dac di méi sir dung dén

trong trudng hop khong thé tranh duoc, con thong thuong (tén nhitng doan dia hinh twong dbi dé )
ta nén ¢b gang tranh th thiét ké tuyén ¢ igee < 3% dé tao diéu kién cho céc loai xe tai nang cao toc

d6 nham cai thién chét luong van doanh cua tuyén. ¢'do dbe doc thuong dung nay (i<3%) toc do

tuong ung cua cac loai xe la:

Bang 2.5: Bang xac dinh tdc dd-xe véi dd doc thong thwong idoc

Xe con Xe tainhe Xe tai vira Xe tai ndng
Chi tiéu .
(Volga) (GAZ-51) (Zil 150) (Maz 200)
ldoc 0,03 0,03 0,03 0,03
f 0,022 0,020 0,020 0,020
D =imaxt+ T 0,052 0,050 0,050 0,050
V(km/h) 100 48 46 30

2.2.4. Tinh toan tAm nhin xe chay

Dé dam bao xe chay an toan, nguoi 1ai xe luon luén phai duge nhin thay dudng trén mot chiéu
dai nhét dinh dé kip thot xur 1i hay dung trude cac chudng ngai vat hodc tranh dugc no.

Chiéu dai ndy goi 14 tim nhin, tim nhin phai dugc dam bao trén tric doc, trong dudng cong
nam sao cho khong khong bi vach da, nha ctra che khut.

Tam nhin dugc tinh tr mét nguoi lai xe co vi tri: chiéu cao 1,00m bén trén phﬁn xe chay, xe
nguoc chidu co chiéu cao 1,20m, chudng ngai vat trén mit dudng c6 chiéu cao 0,10m

Trong cac dudng cap cao,duong du lich thi tam nhin khéng chi ¢6 tic dung an toan ma con phai

nang cao dé xét to1 yeu to tam i nham tao diéu kién dé 141 xe an tam chay véi toc do cao.
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Khi thiét ké phai kiém tra tm nhin. Céc chd khong dam bao tim nhin phai d& bo cac chudng ngai
vat(cht cy, ddo mai taluy). Chudng ngai vét sau khi d& bo phai thdp hon duong nhin 0,30m. Trudng
hop that kho khan, c6 thé dimg guong cau, bién bao, bién han ché toe d6 hodc cim vuot xe.
2.2.4.1. Hién nay y thuyét thiét ké duong 6t6 thuong chdp nhdn 3 so' do tam nhin:

Dimg xe trude chudng ngai vét (so d6 I — tim nhin mét chiéu) S,

Ham hai xe chay nguoc chiéu nhau (so' d6 II — tam nhin hai chiéu) Sy

Xe con vuot xe tai lai gdp xe ngugc chicu (so dd TV — tAm nhin vuot xe )Siv

Con mét so dd nita 1a tam nhin tranh xe (Sy;) nhung day khong phai 1a so db co ban, it duogc sir
dung trong quy trinh nhiéu nudc. So d6 I 1a so dd co ban nhat phai dugc kiém tra trong bat ky tinh
hubng ndo ciia dudng. So dd I va IV khong dung cho dudng c6 dai phan cach (tuy nhién riéng so do
IV trén dudng cip cao van phai kiém tra nhung voi y nghia 13 bad'dam mot chiéu dai nhin duoc cho 14i
xe an tAm chay véi toc d9 cao). Véi cac duong thong thudng khong cd dai phan cach co thé khong
dung so d6 IV nhung phai quy dinh cAm vuot & dudng cong nani vachd dudng cong dimg 16i.

Qua phan tich & trén, dbi voi tuyén duong A-B ta dang thiétké, co thé van dung ca 3 so dd tinh
toan Sy, Sy, Siv.
2.2.4.2. Tinh tam nhin 1 chiéu (S, ): hiam xe truce ehwéng ngai vat:

Tam nhin dimg xe S 1a khoang cach nho nhét du dénguoi 1ai xe xir li va him xe trude trudng

ngai mot khoang cach an toan l,.

So d6 tinh toan:

Sodd 1
I : Sh : !

ﬁ: I—pu < ! I—O ! <+—

— [ = = s
|3 St !
2
Szl Shtlo= — + YV (2.6)
36 254(pti)

lpe: chiéu dai xe chay trong thoi gian phan tng tam Iy
Sh: 12 quang duong ham xe
lo: doan dy trit an toan (cu ly an toan) lo= (5 + 10) m, ta chon I,=10m
V =60km/h : 14 van tdc xe chay (km/h)
@: hé s6 bam, ldy ¢ = 0,5 (mat duong sach )
i: 40 dbc doc trong tinh toan 1y i =0
K: 13 hé s6 sir dung phanh: K = 1,3
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Vv kV? 60 1,3.60°
Sl :_+—-+Io =t
36 254.(p—i) 36  254.(0,5)

Theo [1] (bang 10 ) gid tri S;=75m

+10 =63,52(m) ~ 60m

Vay chon gia tri Sy = 75 m lam gid tri tinh toan.
2.2.4.3. Tinh tam nhin 2 chiéu (Su ): tam nhin thdy xe nguoc chiéu:

Tinh cho hai xe chay nguoc chidu trén cing 1 lan can him dé kip dimg xe dé khong dam vao
nhau. Diéu nay rat kho c6 thé xay ra nhung ciing c6 trudng hop 1ai xe vo ki ludt, say ruou... tuy rat

han hiru nhung van phai xem xét.

So d tinh toan:
Sodd?2
Lo | ST PRS- SN T S
T [t K 2y K e
B 5; |
SII:ZIfu+28h+IO (27)

2 2 2

s, =2 V kV kV \Y kV<.p

—+ — gt ==+
36 254(pti). 254(pi) 18 127(p° —i*)

60 1,3.60%0.5
1= e Y T e 02y
18  127(0,5%=0%)

Theo [1] (bangl0) gia tri Sy = 150m

+10=117 =115m

So sanh hai gia tri trén ta chon thée.qui pham S;; =150m lam gia tri tinh toan.
2.2.4.4. Tinh tam nhin vieot xe (Siy):
Tam nhin vuot xe Sy dugestinh'trong truong hop xe 1 chay nhanh bam theo xe 2 chay chdm

voi khoang céch an toan Spy = Shykhi quan sat thay trai chiéu khong c6 xe, xe 1 loi dung lan tréi

chiéu dé vuot. s0 dd tAm nhin vuot xe
L~ ‘IH 3‘[:L o zi.,L
7:1—/21 2 \1D |
P— L ¥ L, , L L
f . —

Trén duong cac xe chay vdi toc d6 khac nhau, xe chay cang nhanh cang doi hoi tam nhin 16n, vi
vay dé tinh todn tam nhin vuot xe ta chia ra cac truong hop véi cac toc do khac nhau cia cac xe

trong so d trén.
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2 2
s, = V, +KV1(V1+\_/2)+ KV, L, Vi Vs 28)
V,-V,)36  254(pxi) | 254(p+i) °)V,-V, V,

Xét doan dudng ndm ngang (i = 0)

Hé sb str dung phanh: K =1,3; Hé s6 bam: ¢ =05

Poan du trir: 1, =(5+10) m
Truwong hop 1

Xe con chay voi tdc 6 V4 = 75 km/h chay sang lan nguoc chiéu dé vuot xe tai chay cham hon
v6i toe do Vo = 60 km/h,

Téc d6 cua xe nguoc chiéu V3 =V, = 60 km/h

Thay s6 liéu vao cong thirc trén ta dugc:

2 1,3.60°
75 1,3.75.(75+60) 10]2 75 (1+ @] _795m
254.(0,5<0) 75— 60

Sy + +
(75-60)36 254.(0.5+0) 75

Truong hop 2

Xe con chay véi tbe d6 Vi = 75 km/h chay sang lan nguge-chiéu dé vuot xe tai chay cham hon
véi toe do Vo = 60 km/h.

Téc do ctia xe nguoc chiéu Vs = Vi = 75 km/h

Thay s6 lidu vao cong thirc trén ta dugc:

2 1,3.60?
5, - 75 +1,3.75.(75+60)+ 0] [1+ EJ:s a4m
(75-60)36  254.(05£0) |254.05+0) 75-60 [\ 75

Truwong hop 3

Xe con chay véi téc do V1 = 60 km/h chay sang lan nguoc chiéu dé vuot xe tai chay chdm hon
Vi the do Vo =45 km/h.

Tbe do cua xe nguoc chiéu Vs =V; = 45 km/h

Thay s6 liéu vao cong thire trén ta dugc:

60°  13.60,(60+45) ( 13.45° 10} 60 }( 45

Sy + + + 1+—}=445m
(60-45)36 254.(05+0) | 254.(0,5+0) 60—45 " 60

Céng thirc trén con co thé tinh don gian hon néu ngudi ta ding thoi gian vuot xe théng ké dugc
trén dudng. Tri sd ndy trong trudng hop binh thudng khoang 10 sec va trong trudng hop cudng bic
khi xe dimg khoang 7 sec. Lic d6 tim nhin so dd 11 ¢6 thé c6 2 trudng hop:

Binh thuong Sy, = 6V = 6.60 = 360m

Cudngbic Sy =4V =4.60 = 240m
Nhén xét: Nhan thay tim nhin vuot xe theo tinh toan & trén 1a kha 16n,trong thyc té kho c6 thé
thoa man dugc.Mat khac tra bang 10 [1] ta ¢c6 Sjy =350 m

Ta chon tri sO st dungla S;; =350 m dé tinh toan.
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2.2.5. Tinh ban kinh dwong cong nam R,

Chuing ta thiy tuyén dudng duoc thiét ké khong phai khi nao ciing di thang ma do diéu kién dia
hinh ,dia mao.kinh té ...ma tuyén dudng phai d6i hudéng ngodt phai hodic ngoit trai. Tai nhing chd
diém gdy gdy nén mat tim nhin 1am cho xe chay khong ém thudn ... Vi viy ta can bd tri dudng
cong nam dé khéc phuc duoc cac nhugc diém trén.

Mat khac khi xe chay vao duwong cong thi chiu tic dung cia luc ly tAim: ¢ = % . g
Luc ly tim nay c6 thé 1am xe bi trugt hay co thé 1am xe bi 1at. Nén khi thiét ké dudng cong can
phai chon ban kinh d 16n nham han ché luc ddy ngang gdy nguy hiém cho ngudi 14i xe va hanh
khéch ciing nhu sy chuyén dong cua xe.
Khi d6 dudng cong nam phai dam bao cac diéu kién sau:
Pam bao chdng trugt ngang khi xe chay trong dudng cong vai toc do tinh toan
DPam bao cho xe chay binh thuong nhu trén dudngithang, dam bao sy ém thuan cho hanh
khéch va kinh té khi str dung 6 t6 (b tri mé rong néu thay can thiét).
Phai ¢am béao tam nhin khi xe chay trong dudng cong:

2.2.5.1. Tinh R™ (khi c0 siéu cao):

nam

2
eV 29)
127(p +ig)
Véi n=0,15, ix"™>=0,07
1 14y trong diéu kién thoa méan chéng lat, chong truot, ém thuan kinh té

60°

Rmin tuyét dbi = =129m
min Y = 127(025+ 0,07)
2 anl 60°
Rmin thong thuong = =150m
127(0,15 + 0,04)

Theo TCVN 4054 - 05 ( bang 13)
Rumin tuyét ddi = 125+150 m (tng véi i™ = 0,07), dung trong truong hop khé khan
Rmin thong thuong = 200 + 250 m (g véi ix = 0,04 ), img véi truong hop thong thudng
Vay chon: Rumin tuyét d6i = 125m (dung trong trudng hop kho khan)
Rmin thong thuong = 250m (dung trong truong hop thong thuong)
2.2.5.2. Tinh R khong siéu cao:
V2 60°

R, = - ~ 470m
127(u—i) 127(0,08—0,02)

Vi n=0,08 ; is.= -in = -0,02 ; Theo bang 13 TCVN 4054 - 05 : Ros. = 1500 m
Vaytachon:  Rgs = 1500 m dé tinh toan

18



2.2.5.3. Tinh R, trung gian (trong pham vi tur Rm;mmin dén Rosc):

VZ
Rtrunggian = - (210)
127(u+ig,)
Béng 2.6: Ryim trung gian tir R™ ;. dén Rosc
Isc -0,02 (0,020 (0,025 |0,030 |0,035 | 0,040 | 0,045 |0,050 |0,055 |0,060 | 0,065 |0,070
u 0,080 0,080 |0,087 |0,094 |0,101 |0,108 |0,115 |0,122 |0,129 |0,136 | 0,143 |0,150
R 1500 [283 |253 |229 208 [192 (177 |165 |[154 |145 |136 |[129
1500 | 283 |253 229 (208 192 |177 |165 |154 |[145 |136
Rtrunggian 21500
+283 |+253 (=229 |-=+208 |+192 |+177 |+165 |=154 (=145 |+136 |=+129
2.2.5.4. Tinh Ry, ban dém:
_30S,

bd
Rmin -

(21

S, : TAam nhin 1 chiéu

o: Goc m¢ ctra dén pha o = 20

=155, =15.75=1125m

Khi R < Rpin™® = 1125m thi phai khic phuc béng viéc cdm bién han ché tdc do vé ban dém, bd

tri dén chiéu sang, hodc bo tri guong cau.

2.2.6. Tinh 39 mé rong phan xe chay trén dwdng cong nam

Khi xe chay trén duong cong mdi banh xe ¢huyén dong theo mot qui dao riéng: truc sau cd

dinh luén luén hudng tdm con banh trudc hop voi truc sau mot goc, nén xe yéu cau mot chi€u rong

16n hon trén dudng thing. Vi vy dé dam bae trén dudng cong tuong dwong nhu trén dudng thing

& céc dudmg cong c6 ban kinh nhé (R < 250 m theo TCVN 4054 -05) s& phai bb tri mé rong phan

xe chay. Tri sO m¢ rong nay:phai dam bao sao cho khoang cach gitra 6 t6 va mép duong, gitta hai

6 t6 voi nhau phai nhu trén duong thing.

Do mo rong tinh theo cong thurc:

a

R

L® 01V
+—

JR

L.: khodng céch tir chong va trude dén truc sau cua xe

Xe con ( Volga)

:V=60km/h ; L;=3,337m
Xe tai nang (MAZ 200) : V=60 km/h ; L,=5,487m

(2.11)

Nhu véy tuy thude vao ban kinh dudng cong, van tdc thiét ké va khoang cach tir truc sau cia xe

to1 gidm x6c dang trudc ma ta tinh duge do mé rong cua duong cong. Gia tri dd mé rong nay tra

bang 12 TCVN 4054 - 05.

Do mé rong b tri ca hai bén, phia lung va bung dudng cong. Khi gip kho khin, ¢6 thé bo tri

mot bén, phia bung hay phia lung duong cong.
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D06 mé rong duoc dit trén dién tich phan 18 gia cd. Dai din hudng phai bd tri phia tay phai ctia
d6 mo rong. Nén dudng khi can phai mé rong dam bao phan 1& dat con it nhat 13 0.5m
Poan nbi mé rong 1am tring v6i doan ndi siéu cao hodc dudng cong chuyén tiép. Khi khong cé
hai yéu t6 nay doan mé rong dugc cAu tao:
Mot nira nam trén duong thang va mot nira nim trén dudng cong.
Trén doan néi,mér rong déu. Mo rong 1m trén chiéu dai ti thiéu 10m.
Bing 2.7: D) mé rong phin xe chay trén duwong cong nim
(Theo bang 12 TCVN 4054 - 05)
250 229 208 192 177 165 154 145 136
+229 |+208 |+192 |+177 |+165 |+154 |+145 |-+136 |+129
Exe tii 0,53 0,56 0,59 0,62 0,65 0,68 0,71 0,74 0,76
Exe con 0,45 0,47 0,49 0,51 0,53 0,56 0,58 0,60 0,61
Etcun 0,6 0,6 0,7 0,7 0,7 0,7 0,9 0,9 0,9
Echon (M) | 0,6 0,6 0,7 0,7 0,7 0,7 0,9 0,9 0,9

Rtrung gian

2.2.7. Siéu cao

Nghién ciru su chuyén dong ctia 6 6 ta thiy khi 646.chay trén dudng cong nam 6 t6 c6 xu thé
bi truot hodc 14t d6 vé phia lung duong cong do anh.hudng cia luc li tim. Trén cac dudng cong ¢b
ban kinh nho6 sy anh hudng nay cang 1én. Dé dim bao an toan va tién lgi cho xe chay thi & cac
dudng cong ban kinh nho ngudi ta thudng xay-dung lan dudng c6 do doc ngang nghiéng vé phia
bung duong cong goi 14 siéu cao. PO dbc siéu cao co tac dung giam bét luc ngang va tac dong tim
1y ¢6 loi cho nguoi 14i xe, [am cho nguoidai ty tin co thé cho xe chay véi van toc thiét ké.

Tuy nhién d6 dbc siéu cao phai nam trong gidi han cho phép. Giéi han d6 ddc siéu cao la
khong bi truot khi mét duong bitron. Theo quy pham thiét ké dudng 6 t6 Viét nam quy dinh trj s
ddc siéu cao phu thude vao toe d6 thiét ké va ban kinh dudng cong nam. Do dbc siéu cao 16n nhat
khong qua 8% va nho nhat khong dudi 2%. Ddi véi the do thiét ké 60 Km/h, do dbc siéu cao 16n
nhét 1 7%. Theo bang 13 (TCVN 4054-05).

Do dbc siéu cao can thiét dé xe chay véi tc do trén duong cong ¢ ban kinh R duoc x4c dinh
theo cong thirc :
. &
= 127R
R : ban kinh dudng cong tdi thiéu (c6 bb tri siéu cao)

—u (2.12)

m=0,15 - h¢ s6 luc ngang

V =60 km/h - van tdc thiét ké
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2
Thay vao cong thirc ta co: iy, = 60 -015=0,07=7%
127.125
Két hop gitra d6 déc tinh toan va do doc theo TCVN 4054 - 05. Chon d6 déc siéu cao 16n nhit

dé thiét ké 12 7%.

2.2.8. Tinh chiéu dai dwong cong chuyén tiép Clothide, chiéu dai doan ndi siéu cao va chiéu
dai doan chém giira hai duwong cong nim
2.2.8.1. Tinh Lct Vé. I—nsc:
Chiéu dai dwong cong chuyén tiép L
Khi xe chay tir duong thang vao dudng cong, phai chiu cac thay doi :
Ban kinh thay ddi tir + oo dén R.
.. . mV?
Luc ly tam thay doi tir 0 dén =
g.
Goc o hop thanh giita truc banh trudc va truc xe tit.chd bang khong ( trén duong thang )t6i

bang o (trén dudng cong ).

Dé dam béo c6 sur chuyén bién diéu hoa vé Iyc Iy tim, v& goc o va vé cam gidc cia hanh khach
can ciu tao doan dudng cong chuyén tép giita dudng thang'va duong cong tron. Ngoai tic dung co
hoc dudng cong chuyén tiép con c6 tac dung lam tuyén hai hoa, tim nhin dam béao, muc do tién
nghi an toan ting 1o rét. Trén duong cao toc tir chd 13 mot cdu tao phu trong dudng cong, nhiéu
truong hop duong cong chuyén tiép trdr thanh mét yéu to co ban cta tuyén. Puong cong chuyén
tiép 1a dudng cong Clotoit.

Chicu dai duong cong chuyen tiep khong nhé hon chiéu dai doan noi si€u cao va md rong va

khong duoc nhé hon 15 m.
Tinh chiéu dai duong cong ehuyén tiép Clothide L, theo cong thirc:
V 3
LN >15m 2.13
» T 47.1.R (213)

R: Ban kinh duong cong nim
V: Van tdc tinh toan (V = 60km/h)
I : d6 tang gia toc ly tam, 1 =0,5
Chiéu dai doan ndi siéu cao
Dé chuyén hod mot cach diéu hoa tir tric ngang hai mai sang tric ngang dic biét c6 bd tri siéu
cao ta phai bd tri doan ndi siéu cao vai do doc nang siéu cao 1a 1.
Chiéu dai doan ndi siéu cao tinh theo cong thirc sau:
(B+E), +i Bl \hong nhé hon Ly (2.14)

p

Ll = Lnsc =

B : Bé rong mit duong = 7m
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isc: PO doc siéu cao duge bo tri & duong cong

ip: Do déc phu thém ¢ mép ngoai miat duong so voi do ddc thiét ké
voi V =60 km/h thi ip = 0,5%

DPoan noi siéu cao, doan ndi mo rong déu dugce bo tri tring voi duong cong chuyén tiép. Khi

khong c6 duong cong chuyén ti€p, cac doan noi ndy bo tri mét nira trén dudong cong va mot nira

trén duong thang. Két hop véi bang 14 trong TCVN 4054 — 2005.

Bang 2.8: Chiéu dai doan chuyén tiép ndi siéu cao L (v6i V.= 60km/h)

1500 | 283 | 253 229 |208 |192 |177 |165 |154 |145 |136
Rirung gian | 21500
+283 |+253 |+229 |+208 |+192 |+177 |+165 |+154 |+145 |+136 |+129
Isc 0,020 {0,020 |0,025 {0,030 {0,035 |0,040 {0,045 {0,050 |0,055 |0,060 |0,065 |0,070
u 0,080 (0,080 |0,087 (0,094 |0,101 |0,108 (0,115 0,422 |0,129 [0,136 |0,143 |0,150
E 0 0 0 0,6 0,6 0,7 0,/ 0,7 0,7 0,9 0,9 0,9
Let 6 32 36 40 44 48 52 56 60 63 68 71
Lsc 28 28 35 46 53 62 69 77 85 95 103 | 111
Lreww | - 50 50 50 50 55 55 60 60 70 70 70
Lchon 30 50 50 50 55 60 70 80 85 95 105 | 110

2.2.8.2. Chiéu dai t6i thiéu doan chém giitawcdc duwong cong:

Giira hai dwong cong cling chiéu

Khi hai duong cong khong c6 siéuieao, chiing co thé ndi truc tiép véi nhau nhung tri s6 ban

kinh cling khéng nén gip nhau qué.1,5 lan

Khi hai dudng cong c6 siéu cao thi doan chém phai du chidu dai ¢é bd tri hai nira dwong cong

chuyén tiép:

m=

L, +15
2

(2.15)

Khi doan chém khong thoa ‘man dic€u kién trén thi c6 thé c6 mdt doan chuyén tiép si€u cao,

doan nay b tri trén duong cong cd ban kinh 16n

Giira hai dwdng cong ngugc chiéu

ctia doan chém 16n hon tong hai nira dudng cong chuyén tiép.

Khi hai dudng cong déu khong c6 siéu cao, c6 thé bd tri hai dudng cong ndi nhau truc tiép

Khi hai duong cong co siéu cao thi yéu cau toi thi€u la ¢c6 mot doan chém, chiéu dai toi thiéu

Vi chua cim tuyén cu thé trén binh d6 nén chua thé biét gia tri cu thé ctia ban kinh Ry va Ry 1a

bao nhiéu, do vay dé tién ding vé sau, & day ta cho mot nhom béan kinh nay (Ry) ghép véi voi bat

ky mot nhom ban kinh khac (Ry), tir d6 tinh ra trj s6 m tuong img. Sau nay trong giai doan thiét ké

binh db tuyén, tuy theo timg trudng hop sir dung ban kinh cuy thé, ta s& van dung bang dudi day dé

kiém tra chiéu dai doan chém xem c6 du hay khong.
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Chiéu dai doan chém t6i thiéu Xem phu luc 04

2.2.9. Tinh R diing tdi thiéu

Trong thiét ké tric doc, viéc lua chon ban kinh duong cong ding la nham tao diéu kién tét cho
xe chay vé phuong dién dong luc ciing nhu vé phurong dién quang hoc, co hoc dé cho xe chay voéi
tdc d6 mong mudn va an toan. Mot yéu cau nita 1a dudng cong dimg phai bam st dia hinh, cang
bam sat thi khong nhimg khéi luong cong trinh b6t di, ma con dam béao cho cong trinh 6n dinh lau
dai. Vi duong cip 60 khi duong cong c6 o > 1% thi b tri dudng cong dimg.
229.1. Tinh Ry™:

Trén goc giao 101, tAm nhin khong dam bao do d6 phai 1am duong cong dimg 16i.

Bén kinh t6i thi€u ctia duong cong dimg 161 tir di€u kién dam bao tam nhin cua nguoi 1ai xe trén

mat duong.
dy: Chiéu cao mat ngudi l4i xe trén mat dudng, 3 %
\ , / L
dy: Chiéu cao chudng ngai vat phai nhin thay. ZTS ©
D 1 \ , A 1A s > 7 12
R: Ban kinh duong cong dimg can bo tri. 15 5 N
Theo hé thirc lugng vong tron ta co: / \
,=+2Rd, ; I,=/2Rd, | \

= L=l+L=v2R(/d, +,/d, ) (2.16)

2

2

2//d, +d )
Theo diéu kién bao dam tam nhin.trude chudng ngai vat ¢b dinh ( S)); (theo TCVN d, = 0,1m)
leimin — 3_12 Y 752
v e A2

~ 2350m

d;: Khoang cach tirimat nguoi lai toi mat duong ; dy = 1,2(m)
Thay sb ta duoc Ri;™ = 2350-m
Theo diéu kién bao dam tAm nhin théy X€ NgUQC chiéu( Sy): di=d;
Ri™" = S, _150°
8d, 8.12
Thay s ta duoc R™ = 2350m
Theo diéu kién bao dam tAm nhin vuot xe( Sy): di = d;
_ S_f _ 360°
8d, 8.12
Thay s ta dugc Rz™ = 13500m

~ 2350 m

. min
Rui

=13500m
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Nhan xét: Két qua tinh toan theo S, va Sy, 1a trung nhau, ngoai ra Kkét qua tinh theo Sy doi héi
Ry rat 16n; mat khac tuyén dudng ta dang thiét ké 1a tuyén duong thuong (khong co dai phan
cach), co thé khong dung so dd4 (Sw) nhung phai quy dinh cAm vuot xe & chd ¢6 Ryzm VA R

D4 chiéu véi két qua tinh toan Ry, ; R, v6i bang 19 trong [1]; gia tri Rz ™" = 2500m

Chon gié trj Rg™ = 2500m lam gi4 tri tinh toan.
2.2.9.2. Tinh Rigm™ :

Ban kinh tbi thiéu ciia dwdng cong 16m dwgrc xac dinh dya trén 2 diéu kién

Béo dam han ché Iyc li tim: Trong duong cong dung 16m, luc li tAm gia thém vao tai trong, gy
kh6 chiu cho hanh khéch va gy siéu tai cho nhip xe, vi vdy phai han ché luc li tim, khéng cho
vuot qué tri s cho phép tirc 13 gia toc li tim b < (0.5 + 0.7) m/s>.

Theo diéu kién han ché luc ly thm nham bao dam strc khoéhanh khach va nhip xe khong bi qua
tai:

R = \é—; = %—i =533,8 ~ 535(m) (2.17)

Theo diéu kién bao dam tm nhin ban dém: V& ban dém-pha dén 6 t6 chiéu trong duong cong

dimg 16m mot chidu dai hon so véi trén duong bang:

So d6 tinh toan:

Hinh 2.1: TAm nhin ban dém

s _ 757
2.(0,75+75.0,017)

=1388,9 ~1390(m)

ng]::(banden) = =
2(h, +S,.sin—)
2
Si=75 m : 1a tim nhin | chiéu
h; : La cao d6 dén pha trén mat duong hq=0,75(m)
o La goc toa ciia chim anh sang dén pha (theo chidu dung), 1y o= 2°
Chon Rygn™ = 1390 m
So sanh v6i khuyén nghi & bang 19 trong TCVN 4054-05 : Rign™ = 1000 m
Ta chon Rigm™" = 1500 m dé tinh toan thiét ké.
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Bang 2.10: Bang tong hop cac chi tiéu ki thuat

o 2t A . | Theotinh | Theo TCVN | Kién nghi

STT Cac tiéu chuan ki thuat Pon vi t0dn 4054-2005 chon thit k&
1 Cap hang duong vV vV vV
2 Téc do thiét ké 60 60 60
3 Lu lugng xe nam thir 15 xcqd/ngd 1663 - 1663
4 V2 Km/h - 60 60
5 B1jan xe m 4,05 35 3,5
6 Bmz_'it duong pxc m 8, 1 7 7

7 Bnén duong m - 9 9

8 Blé gia cb m - 0,5 0,5
9 Bls diaé o) m - 0,5 0,5
10 Bdéi an toan(vach son) m - 0 ) 2 0 ) 2
11 S lan xe lan i 2 2
1 RN Tuyét dé‘i n 129 125 125

Théng thuong 150 250 250

13 Ruim(oso) m 470 1500 1500
14 Ruim(ban dém) m 1125 - 1125
15 S m 60 75 75
16 S, m 115 150 150
18 Riéi min m 2350 2500 2500
19 Rigm min m 1390 1000 1500
20 imax % 6,9 6 6
21 ingang mit dudng va 18 gia ¢b % - 2 2
22 ingang 12 dét % B 6 6
23 Tén suat Iii thiét ké cong ranh % - 4 4
24 Tan suét 1 thiét ké cau nho % - 4 4

2.2.10. Tinh khong

Tinh khong 14 giéi han khong gian nham dam béo Iuu thong cho cac loai xe. Khong cho phép

ton tai bat ky chudng ngai vat'nao, ké ca cac cong trinh thugc vé duong nhu bién bao, cot chiéu

sang ... nam trong pham vi ctia tinh khong.

Tinh khong t6i thiéu ctia duong duge quy dinh nhu hinh vé trén.

Trong do :

2.2.11. T4i trong tinh todn 40 duwdng

Lgc: Bé rong phﬁn gia cé, Ly =0,5m

B :B&rong phan xe chay, B = 7m.

1

T

4,5m

h=.

£
<
i
<

Lgc

Cin ctr chtrc ning cta tuyén, khi tinh toan cuong do két cau mit dudng ta lay tai trong tinh

todn tiéu chuan (duoc quy dinh trong quy trinh thiét ké 40 dudng mén TCVN 4054-05) 14 truc xe 0

to (truc don) co tai trong 10T, ap luc tinh toan ctia banh xe 1én mat duong lap =6 daN/cm?.
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Chuong 3
THIET KE TUYEN TREN BINH PO
Nhiing yéu ciu chung ddi v6i di tuyén trén binh do

Dam bao céc yéu tb cta tuyén nhu ban kinh t6i thiéu dudng cong nam, chiéu dai duong cong
chuyén tiép, d6 déc doc max ctia duong khi trién tuyén duong khong vi pham nhimg quy dinh vé
tri s6 gioi han d6i voi cap dudng thiét ké.

Pam béo tuyén dudng 6m theo hinh dang dia hinh dé khéi luong dao dip nho nhét, bao vé
duogc canh quan thién nhién.

Dam bao sur phdi hop hai hoa giita dudng va canh quan. Khéng cho phép vach tuyén duong
quanh co trén dia hinh dong bang hay tuyén dudng thing trén dia hinh mién nti nhip nhé. Can
quan tam dén yéu cau vé kién triic ddi v6i cac dudng phuc vu dulich, dudng qua cong vién, duong
dén cac khu nghi mat, cac cong trinh vin héa va di tich lich str.

Khi vach myén néu co thé can tranh di qua nhirng Vi tri bat 101 vé thd nhudng, thiy van, dia
chit (dam lay, khe nui, d4 lan ...). D6i voi duong cip cao tranhtuyén chay qua khu dén cu.

Xét yéu t tam 1y nguoi 1ai xe va hanh khach di trén duong;khong nén thiét ké duong c6 nhimg
dudng thing qua dai (I6n hon 3 km) gy tam ly métieanh-giac va gy budn ngu ddi véi 1ai xe, ban
dém dén pha 6 t6 1am choi mét xe di ngugc chiéu.

Vi tri tuyén cit qua song, sudi nén chon nhiing doan thing, c6 bd va dong chay on dinh, diéu
kién dia chét thuan loi. Nén vuot song (dac biétJ& song 16n) thang goc hodc gan thang goc voi
dong chay khi muia Iii. Nhung yéu cau trén khong duoc lam cho tuyén bi gay khuc.

Cb gang sir dung cac tiéu chuan hinh hoc-cao nhu ban kinh dudng cong, chiéu dai duong cong
chuyén tiép trong diéu kién dia hinh ¢ho phép.

Pam bao duong 1a mot khéng gian déu dan, ém diju, trén hinh phdi canh tuyén khong bi bop
méo hay giy khiic. Mudn véy phéi-phdi hop hai hoa giita cac yéu t6 tuyén trén binh do, mat cat
ngang, mit cat doc va giita cacyeu to doi véi dia hinh xung quanh.

Phai phdi hop giita cac yéu t6 tuyén va phéi hop tot tuyén dudng véi canh quan.

3.1. Vach cac phuong 4n tuyén trén binh d6 va la chon so bd
3.1.1. Lwa chon cach di tuyén

Tuyén dugc thiét ké di qua hai diém A va B véi cao d6 diém A : 190.00 m, diém B : 187.81 m
Qua phan tich binh do ta nhan thay dia hinh thiét ké tuyén 1a ddi thap dia hinh c6 d6 dc nho.

Hai diém A va B déu nam & suon ndi, phan tiép giap gitra nui 1a thung liing, Vi dia hinh hai bén
14 nti cao, c6 do doc 16n. Vi thé dé di tir A dén B ta c6 thé ap dung 16i di swon nui két hop véi 16i

di thung liing, c6 géng bam sét dia hinh, tranh t6n that cao d6 khong dang co.
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V6i nhitng doan khé khin vé do cao ta c¢6 thé dung dudng din hudng tuyén ddc dau trén ban
do, bang cach di budc compa cb dinh ¢6 chiéu dai: A = AI—H . 1 (cm)
d
AH: 12 bude dudng dong mirc AH =5 (m); M : mu s ti 16 ban ¢ M = 10000
ig : d0 doc déu. Thuc té: g = imax- 1"
i' : 46 ddc du phong rat ngan chidu dai tuyén sau khi thiét ké so voi chiéu dai trién tuyén
theo dudng déc déu.i ~0,01
A= > . 1
(0,06 —0,01) 10000

=1 cm (trén ban dd)

Céc doan duong c6 4 <1s€codd dbc nho hon do déc tinh toan va nguoc lai.

Tuyén 1y thuyét 13 mot tuyén gdbm nhiéu doan gy ngan c6 chiéu dai 1, nhiéu dinh, nhiéu duong
cong va vi vy néu bam theo 1y thuyét tuyén duong s& quanh co,.do d6 ta phai vach tuyén thyc té.

Vach tuyén thyc té&: Dya vao tuyén 1y thuyét (i = const) vach mot tuyén bam sat 1y thuyét
nhung ting chiéu dai giita cac dinh hudng tuyén, giam sé lweng dudng cong. Po dbc doc cua
tuyén nay s& 16n hon do doc doc cua tuyén 1y thuyét mot it vi da thay ddi cac doan giy khiic bang
cac doan thang dai.

Cac diém khong ché khi vach tuyén: Déo 14 noi thap nhat dé vuot sang phia bén kia cta doi.
CAu vuot song 16n 1a vi tri cau can dugc chon trude khi vach myén va bit budc tuyén phai di qua.
Céc diém khdng ché khac ma trong quy hoach tong thé da x4c dinh vi nhimg 1y do khac nhau.
3.1.2. Vach cic phwrong 4n tuyén

Vi cach di tuyén nhur trén, kéthop voi cac chi tiéu ki thudt trén binh db chon tuyén ta c6 thé
vach duoc cac phuong an tuyén sau:

Phwong an 1 ‘

Bit dau tir diém A, men (theo'suon nui cua ddy nai bén tréi va men theo song Ning, rdi qua
song Na, men theo sudn phainii Chung két hop voi vuot déo yén ngua bén trai Nui Chung dé dén
B. Nhu vy, tuyén di cht yéu trén ving dat doi, rat tot cho viéc tham quan, du lich, méi truong
thong thoang ma van dam bao du cac chi tiéu ki thuat.

Phwong an 11
Ciing xuét phat tir A, ta ciing men theo sudn niii ciia diy niii bén trai, cit qua song Na, di men
theo sudn ndii chung vé bén phai két hop vuot qua déo yén ngira bén phai NGi Chung dé dén B.
Phwong an 111
Chi khac so voi phuong an 11 & doan cubi tuyén, phuong an 11 di qua déo yén ngua rdi dén B;
phuong 4n III di vong qua mém nti roi dén B.
Di nhu phuong an I thi géc ngoit s& nhé hon so véi phuong an 11 & cudi tuyén nhung chiéu

dai tuyén 16n hon va t6n that cao d6 nhiéu hon nén phuong 4n nay bi loai.
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Phuwong an IV
Tir A cat qua song Ning, di men theo sudn nui va bén phai song Nang, con doan cudi tuyén
gidng nhu phuong an I dé dén B.
bi nhu vay tuyén s& bi ton that cao do, thi cong kho khan tAm nhin khong dam bado, khéi lugng
dao ddp 16n nén phuong an nay bj loai.

Bang 3.1: Bang so sanh cac cic phwong 4n tuyén

Phwong an tuyén
Chi tiéu so sanh
| I 1T vV
Chiéu dai tuyén (m) 3553,61 3511,19 3612 3725
Hé s6 trién tuyén 1,531 1,513 1,588 1,612
S6 duong cong nam 10 8 12 13
S6 cong trinh cau nho 0 0 0 0
S6 cong trinh cong 15 17 18 16

Két luan: ta chon phuong an I va I dé thiét ké.
3.2. Thiét ké tuyén trén binh d6
3.2.1. Tinh toan cac yéu té ciia dwong cong nim

Dé chon ban kinh dudng cong nam hop §redn cincr vao cac diém sau:

Can cir vao chiéu dai tiép tuyén T saoeho sau khi b tri duong cong nim van dam bao dii doan
chém nhu quy dinh trong quy trinh.

Can cir vao d9 dich chuyén P déxéc dinh R. Trong khi d6 P lai phu thudc cha yéu véo dia hinh,
chon P sao cho dinh dudng cong ndm ¢vi'tri c6 loi nhat.

Can cir vao gia tri goc chugenrréng dé xac dinh R nhu trong bang 21 TCVN 4054 - 05. G6c
chuyén huéng cang nho, bankinh R cang 16n. Trong truong hop khong co khdng ché gi vé dia
hinh va cac diéu kién khac cho phép chon R cang 16n cang tot, khi d6 tuyén cang hai hoa.

Trén mdi dudng cong tong hop cé cac diém chii yéu sau

Diém tiép dau: TD. Diém giita: P . Piém tiép cubi: TC.

Pé cam duge cac diém chii yéu trén dwong cong tron va duong cong chuyén tiép cin phai
tinh toan dwgc cic yéu td chii yéu sau:

Goc chuyén hudng : 0

Ban kinh cong : Ry (tu chon can ¢ vao cac diém néu trén)

Chiéu dai tiép tuyén : T =tgh/2 (m) (3.1)
Chiéu dai dudng phén giac : P =R.(1/cosb/2 - 1) (m) (3.2)
Chiéu dai dudng cong tron : K = 6°.1.R/180° (m) (3.3)

28



Do do chon : D=2T-K; (m) (3.9
Chiéu dai t6i thiéu ciia duong cong chuyén tiép:
V 3

Lct = 235R (m) (3.5)

Chon chiéu dai dudng cong chuyén tiép cho phu hop.
Toa d6 cua diém tiép dau va tiép cudi ciia duong cong chuyén tiép Xo va Yo theo cong thire:
L3

Xo=L- >
40R

(m);Yo = 6L—R(m) (36)

D6 1éch ciia phan duong cong bang so voi duong cong chuyén tiép dugc tinh theo cong thirc:
R-Yo ,
0 (m) NN
Cosg _

p=R-

Trong do : @’ = %(rad)

Chiéu dai dudng cong tron con lai dugce tinh theo cong

thire sau:

180°

Chon Ryim ¢ gang bd tri Rysm 16n dé dambao diéukién xe chay

Ko :M (m) ) J o
EI_J

Tinh toin cAc yéu t6 ciia dwdng cong nim
Bang cim coc chi tiét xem phu luc 05va 06

Bang 3.2: Bo tri'duwong cong phuwong an

TT | Pinh AL R T P K D=2T-K
1 P1 46"18'45" | -150 64.15 13,14 121,25 7,05
2 P2 34%2342% | 300 92,85 14,04 180,09 5,61
3 P3 20°05'49"—{ 300 53,16 4,67 105,23 1,09
4 P4 15°1322" | 500 66,82 4,44 132,85 0,79
5 P5 71%855" | 150 108,61 35,19 188,01 29.21
6 P6 81%22'15" | 200 171,94 | 63,75 284,04 59,84
7 P7 6195000 | 150 89,83 24 84 161,88 17,78
8 P8 9°11'46" 200 16,09 0,65 32,10 0,08
9 P9 60°23'33" | 200 116,39 31,40 210,81 2197
10 | P10 30%44'42" | 150 41,24 5,57 80,49 1,99
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Bang 3.3: B6 tri dwong cong phwong dn 2

TT |[DPinh AL R T P K D=2T-K
1 | P1 46°18'45" 150 64,15 13,14 [121,25 7,05

2 | P2 34%23'42" 300 92,85 14,04 180,09 5,61

3 | P3 20°05'49" 300 53,16 4,67 105,23 1,09

4 | P4 15%13'22" 500 66,82 4.44 132,85 0,79

5 | P5 77°09'12" 150 119,64 4187 [201,99 37,29
6 | P6 24%27'10" 500 108,35 11,60 [213,39 331

7 | P7 27°59'18" 300 74,77 9,18 146,55 2,99

8 | P8 112%007" 150 22239 | 11825 [29322 | 151,56
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Chuong 4
THIET KE THOAT NUOC TREN TUYEN

Nudc 1a ké thi s6 mot cua duong. Nude gy x6i 10 cdu cong, nén dudng sat 10 ta luy. Nudc
ngém vao nén va mit duong lam cho cuong do chiu luc ctua nén dat va vat lidu mat dudng gidam
dang ké va do do két cu mit duong d& bi pha hong khi xe chay qua. Vi vay viéc thiét ké hé théng
thoat nude trén dudng hop 1y ¢6 ¥ nghia rat 16n vé mit kinh t& va nang cao chat luong khai thac
cta duong 6 to.
Viée bd tri cong hoiic ciu trén binh do va tric doc cAn ddm bao nguyén tic

Nén bo trf thing goc v6i dong chay, tranh 1am cbng chéo xién.

Lop dét dép toi thiéu trén cong phai it nhat 50 cm hodc bang chiéu day 4o dudng néu két cau
4o duong day hon 50cm. Truong hop khong dam béo phai dao-su long sudi xudng néu diéu kién

dia hinh cho phép .
4.1. Mot s6 nét vé tinh hinh thity viin doc tuyén

Tuyén di qua khu vuc doi ndi, cé hai con song khu vuc tuyén thiét ké 1a song Na va song

Nang, trong tinh toan myc nude 1lay muc nude dang trude cong trinh.

4.2. Cac thong so tinh toan

Khu vye tuyén di qua thuéc Vang Son Téy, Ba Vi TP.Ha Noi, ving mua rao VIII.

Tén suat thiét ké theo TCVN 4054 - 05 thiwdi Vi = 60 km/h tan suét tinh toan p% = 4%, luong
mua ngly tng voi tin sut ndy 1a Hag, = 364 mm.(Theo s6 tay thiét ké dudng 6 6 tap II)

Cin cir tinh hinh dia mao khu varc va'timg dong sudi ta thiy khu vuc tuyén duong di qua c6 bé
rong long sudi chinh hep, dia chit 6iday on dinh, dat cap III bé mat chil yéu la dat da phong hoa,
dan cu phan bd thua thét hai bén-dudng;ed nhidu co, rac xung quanh.

Chon hé s6 nham suon déemy=0,1
4.3. Tinh toan luu lwgng nude chidy qua cong trinh

Viéc chon phuong phép nay hay phuong phép khac dé xac dinh luu luong va muc nudc thiét
ké phu thudc vao diéu kién veé s liéu do dac khao sat thuy van, vao tam quan trong cua cong trinh
va vao mirc d6 chinh x4c yéu cau ctia giai doan nghién ciru du an.

Trong truong hop thiéu cac s6 liéu do dac thuy van thi co thé sir dung cac phuong phép gan
dung nhu phuong phap xac dinh luu luong dua vao dién tich luu vuc, phuong phap hinh thai dua
vao tai liéu diéu tra muc nude, phuong phap tuong ty. .. Trong tredng hop ndy nén tinh toan luu
luong thiét ké theo vai phuong phap dé so sanh va chon két qua phu hop véi diéu kién thuc té

Trong trudng hop ¢ nhidu nidm lién tuc quan tric luu luong thi uu lugng va myc nude thiét ké

dugc xac dinh dua vao ly thuyét théng ké xéc suét.
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4.3.1. Xac dinh luu vuc
Xac dinh vi tri va 1y trinh ctia cong trinh thoat nudc trén binh d6 va tric doc
Xac dinh dudng tu thuy, phan thuy dé phén chia luu vuc
Nbi cac dudng phan thuy, tu thuy dé xac dinh luu vuc cia timg cong trinh.
Xac dinh dién tich Iuu vuc
4.3.2. Tinh toan thuy vin
Ap dung cong thirc tinh theo 22TCN220 - 95 Bo giao théng van tai
Xéc dinh Iuu lugng Qg dua vao lugng mua ngay va modun dong chay
Qo = Ap.c.Hp 8. F (4.1)
F: Dién tich huu vye, km?
o Heé sb dong chay lii xac dinh theo phu luc 6 [4]
§: Heé sb triét giam dong chay do ao hd (5 = 0,9)
Hp: Luu lwong mua ngay img voi tan suat tinh teat PY%, mm, xac dinh theo phu luc
5 phu thudc vao tan suat P va ving thiét ké
Ay Modun dong chay dinh 1ii tmg véi tan'suét thiét ké P% trong diéu kién chua xét
anh hudng cua hd ao, xac dinh theo phu luc 374], phu thudc @y, s
1. Thoi gian tap trung nudce tir swoh déc phuthudc vao dac trung dia mao dsd
@j: Dac trung dia mao long sudi
Hé s dic trung dia mao 1ong sudiitinh theo ¢ong thirc:

1000L

@l = (42)
T M Y (o Hyg,
Heé sb dic trung dia mao suon déc tinh theo cong thuec:
b0,6
(ONES ! (4.3)

iso(f’.mSd .(a.H 0% )0'4
Chiéu dai trung binh ctia suon dbc Iuu vye tinh theo cong thire:
F
BT\ YN 4
b: Chiéu dai trung binh ctia sudn ddc; bsg: Chiéu dai trung binh suon dbc Iuu vy (m)
l;: Chiéu dai sudi nhanh thir i, c6 xét dén khi I; > 0,75B
lis. Do doc long sudi (0/00) lsg: DO dbc suon dbe (O/oo)
mis: Hé s6 nham ctia 10ng sudi (m = 7)
1 :Téng chiéu dai cac sudi nhanh (km)(chi tinh cac sudi c6 chiéu dai > 0,75 chiéu
rong trung binh cta luu vuc)

L: Chiéu dai subi chinh, (km)
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F ) .. . F
B=—Vdiluu vuc cd hai mai ta co by =
2L ' T8>+ L)

F . . A . F
B=— Véiluu vuc c6 mot mai doc va khi do ta cd bgg =
L “ 09 I+L)

Vi tuyén di di trén binh do ta xac dinh duoc chi ¢ cong C11 (ca hai phwong an) luu vire ¢d

hai méi doc, con lai cac cong khac luu vuc déu c6 mot mai doc.

4.4. Lwa chon phwong 4n khiu d cong
Du kién dung céng tron BTCT dinh hinh loai miéng thuong, ché do chay khong ap. Can cir
Vao Q, da tinh sir dung bang tra san c6 trong [9] chon cic phuong 4n khau do cng dam bao tan
dung ti da khau d6 cong va van tdc nude chay khong qua 16n.
Cac tinh toan dwoc lap thanh bang (xem phu lue07 - 10)

Bang 4.1: Bang xac dinh dic trung-cong phwong an 1

STT |Tén cong Ly trinh Ché do ? . S6 cong Fhe v
m°/s (m) (m) (mfs)
1 C1 KmO0+62,51 | Khéng ép 1,07 1,00 1 0,93 2,18
2 C2 KmO0+365,25 | Khong &p 3,28 1,50 1 1,48 2,82
3 C3 Kmo0+490,02 | Khéng &p 2,91 1,50 1 1,34 2,67
4 C4 KmO0+622,61 | Khong &p 1,74 1,25 1 1,12 2,36
5 C5 KmO0+715,68 | Khongap 0,39 0,75 1 0,60 1,71
6 C6 Km0+892,10 | Khongép 1,13 1,00 1 0,96 2,26
7 C7 Km1+63,62 | Khéng ap 2,59 1,75 1 1,19 2,40
8 C8 Km1+167,70 -{ Khong4p 0,67 1,00 1 0,74 1,84
9 C9 Km1+371,90 7| Khong ap 1,89 1,25 1 1,18 2,46
10 C10 Km1+533,93{-Khéng &p 1,59 1,25 1 1,06 2,30
11 C11 Km1+977,44 | Khéng &p 13,15 2,00 2 1,97 3,22
12 C12 Km2+613,45 | Khbng ap 4,04 1,75 1 1,57 2,81
13 C13 Km2+824,80 | Khong &p 0,62 1,00 1 0,68 1,78
14 Ci14 Km3+286,43 | Khong &p 2,26 1,50 1 1,21 2,42
15 C15 Km3+537,32 | Khong &p 0,70 1,00 1 0,73 1,83
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Bang 4.2: Bang cao d cac diém khong ché tai cong phwong an 1

Tén céng | CBTN I ns D o oo Hkhong ché| H lfhéng ché
(%) (m) eone MoeEE 1 ttoan diéu chinh
C1 188,85 8,98 1,00 188,35 189,28 189,55 190,11
C2 185,14 5,49 1,50 184,80 186,28 186,50 187,08
C3 184,80 0,80 1,50 184,70 186,04 186,40 186,77
C4 184,52 1,36 1,25 184,45 185,57 185,90 186,44
C5 184,81 2,51 0,75 184,67 185,27 185,62 186,21
C6 184,60 1,58 1,00 184,51 185,47 185,71 186,74
C7 184,25 0,90 1,75 184,20 185,39 185,90 187,25
C8 184,67 2,49 1,00 184,53 185,27 185,73 186,74
C9 183,85 2,49 1,25 183,71 184,89 185,16 185,72
C10 185,43 2,81 1,25 185,27 186,33 187,09 187,09
Cl1 182,52 0,25 2,00 182,50 184,47 184,70 185,36
C12 193,81 17,33 1,75 192,85 194,42 195,41 195,44
C13 195,81 13,46 1,00 195,06 195,74 196,90 196,92
C14 191,81 13,30 1,50 191,07 192,28 193,40 193,43
C15 187,24 27,97 1,00 185,69 186,42 187,29 188,15
Bang 4.3: Bang xac dinh-dic trung cong phuong 4n 2
STT |Téncéng | Lytrinh Ché do ? D S6 cong i v
’ m-/s (m) (m) (mfs)
1 C1 Km0+62,51 | Khongép | 1,07 1,00 1 0,93 2,18
2 C2 KmO0+365,25 | Khong ap 3,28 1,50 1 1,48 2,82
3 C3 Km0+490,02 | Khéngap | 2,91 1,50 1 1,34 2,67
4 c4 Km0+622,61 | Khéngap | 1,74 1,25 1 1,12 2,36
5 C5 KmO0+715,68 | Khong ap 0,39 0,75 1 0,60 1,71
6 C6 KmO0+892,10 | Khéng ap 1,13 1,00 1 0,96 2,26
7 C7 Km1+63,62 Khong ap 2,59 1,75 1 1,19 2,40
8 C8 Km1+167,70 | Khéng ap 0,67 1,00 1 0,74 1,84
9 c9 Km1+371,90 | Khéngép | 1,89 1,25 1 1,18 2,46
10 C10 Km1+533,93 | Khongap | 1,59 1,25 1 1,06 2,30
11 C11 Km1+977,21 | Khongéap | 13,36 2,00 2 1,98 3,26
12 | c12 Km2+300,00 | Khéngap | 4,13 1,75 1 1,59 2,83
13 C13 Km2+536,01 | Khéng ap 1,06 1,00 1 0,92 2,16
14 C14 Km2+756,08 | Khéng ap 3,71 1,75 1 1,49 2,72
15 C15 Km2+900,00 | Khéng ap 1,75 1,25 1 1,12 2,36
16 Cl16 Km3+147,09 | Khéng ap 0,88 1,00 1 0,86 2,08
17 | c17 Km3+400,00 | Khéngép | 0,63 1,00 1 0,71 1,81
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Bang 4.4: Bang cao d9 cac diém khéng ché tai cong phwong 4n 2

) I ns D H khong ché | H khong ché
Tén cong | CDTN Hasycing | H nuse dang , "
(%) (m) t.toan diéu chinh
C1 188,85 8,98 1,00 188,35 189,28 189,55 190,11
C2 185,14 549 1,50 184,80 186,28 186,50 187,08
C3 184,80 0,80 1,50 184,70 186,04 186,40 186,77
C4 184,52 1,36 1,25 184,45 185,57 185,90 186,44
C5 184,81 2,51 0,75 184,67 185,27 185,62 186,21
C6 184,60 1,58 1,00 184,51 185,47 185,71 186,74
c7 184,25 0,90 1,75 184,20 185,39 185,90 187,25
C8 184,67 2,49 1,00 184,53 185,27 185,73 186,74
C9 183,85 2,49 1,25 183,71 184,89 185,16 185,72
C10 185,43 2,81 1,25 185,27 186,33 187,09 187,09
C11 182,58 0,25 2,00 182,57 184,56 185,36 185,41
C12 183,75 3,7 1,75 183,04 184,63 185,02 185,59
C13 183,26 12,2 1,00 182,58 183,50 183,78 184,34
Cl4 185,37 1,7 1,75 185,28 186,77 187,23 187,79
C15 186,90 2,1 1,25 186,38 187,50 187,83 188,65
C16 188,70 81 1,00 188,20 189,06 189,40 190,14
C17 186,88 15,7 1,00 185,91 186,62 187,11 187,68
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Chuong 5

THIET KE TRAC DQC, TRAC NGANG, TiINH TOAN KHOI LUQNG PAO AP

5.1. Thiét ké tric doc

Trong thiét ké x4y dung dudng, viée thiét ké tric doc dong vai tro rat quan trong. N6 quyét dinh
nhidu dén gi4 thanh x4y dung ciing nhu chat luong st dung ciia tuyén dudng, quyét dinh dén viéc
xe chay ém thuan hay khong va khéi luong dao dép 16n hay nho.

Cic diém khong ché trén tric doc: Can ctr vao phuong an tuyén da vach dé 1én tric doc

Diém khéng ché bét budc: D6 1a nhimg diém tric doc budc phai di qua nhu cac diém c6 lién
quan dén cao do theo quy hoach, diém giao cit cung mirc v6i duong sit hay dudong giao thong
giao théng cap cao hon, diém giao voi cong trinh dic biét quan trong nhu thuy loi, an ninh qudc
phong.

Diém khong ché gi6i han:

Cao d6 nén duong ddp qua bai song phai cao hon muc nudctinh toan (MNTT) c¢6 xét t6i muc
nudce dénh va chiéu cao song vo it nhét trén 0,5m.

Cao d6 nén duong & céc doan duong din vao cau va cao do nén duong & vi tri cong phai cao
hon MNTT 1a 0.5m.

Cao d6 nén duong & vi tri cong phai dam-bao chiu cao dat dap t6i thiéu 1a 0.5m (trong trudng
hop KCAD day hon 0.5m thi chiéu cao d6 phai'lén-hon chiéu day KCAD).

Cao d6 tdi thiéu cua mép nén duong phai cao hon muc nude ng::im tinh toan, muc nude dong
thuong xuyén dé dam bao khu vuc hoat d@dngcia tai trong ludn trong tinh khé rao.

Trong thiét ké, thudng day rinh doeciing.do doc véi tim dudng. Vi vay & nhitng doan duong dao
can thiét ké dbc doc = 0.5% (truong hop-dic biét khé khin ciing khong duge < 0.3%).

Khi thiét ké dudng do can chigrdén dicu kién thi cong, khong nén thiét ké dudong do doi doc lat
nhét. Phai tuan theo quy dinh oua quy trinh v6i dudng cip 60 chiéu dai cac doan ddc doc >150m.

Phwong phap thiét ké tric doc dwoc ap dung

Phuong phap duong bao: Thiét ké trac doc song song v6i mit dat tu nhién. Theo phuong phép
nay khdi lugng dao dép hop 1y khong phéd v nhiéu nhitng can bang tw nhién trén doc tuyén nhung
lai c6 nhiéu doan déc 14t nhit, toc do xe chay khong cao tén nhiéu nhién liéu. Phuong phéap nay
thudng duge ap dung cho duong cap thap, ving dong bang, doi thoai.

Phuong phap duong cét: Thiét ké duong do cit dia hinh ty nhién tao thanh nhing doan duong
dao dip xen k&. Vi tri dudng do duge xac dinh sao cho khéi lugng cong tac gitra cac doan dao dép
twong dbi can bang. Phuong phap nay duoc 4p dung cho duong cap cao, ¢ nhiing noi dia hinh
map mo. Phuong phép nay khic phuc nhimg khuyét diém & phuong phap duong bao nhung lai co

nhugc diém 1a khéi lugng dio dip 16n .
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Phuong phép phap tong hop : Phdi hop hai phuong phép trén mét cach hop 1y cho timg doan
dudng cu thé .Cin cir vao dudng den va tric ngang cua tuyén ta tién hanh ké duong do theo
phuong phép tong hop .

5.1.1. Céc sd liéu thiét ké

Binh db phuong 4n tuyén ty 1& 1/10000, AH = 5m.

Céc s6 lidu vé dia chat thuy van.

Céc s6 liéu vé thiét ké binh do thiét ké thodt nude.

5.1.2. Trinh tur thiét ké
Dua vao binh dd tuyén, xac dinh cao d6 cac coc Hm, Km, coc dia hinh, coc dudong cong, phan
céc tric doc tu nhién thanh cac doan dic trung vé dja hinh qua do dbc suon dbc tu nhién.

Xac dinh cao d9, vi tri khong ché, cao do diém dau, cudi tuyén, cao d6 mong mudn.

Xac dinh cao d6 khdng ché.

Cao d6 khdng ché cuia tuyén chi bao gém cao do khéng ché tai cc vi tri cong. Cao do nay da
xac dinh trong phan tinh toan thiét ké thoat nudc.

Cao d9 khong ché xem bing 4.2 va bang 4.4
5.1.3. Thiét ké dwong dé
Sau khi xac dinh dugc cac diém khéng ché, cac diém mong mudn, trén duong cao d6 tu nhién
ta tién hanh vach duong do.
CH géng bam sat cac diém mong mudn (cac diém dao dip kinh té)
Bang dao dip kinh té 2 phuwrong 4n Xem phu luc 11 va 12
CH géng bam sat cac diém khdng ché
Pam bao chiéu dai doan ddc> 150 m; Han ché doan déc max
Puong dao, nira dao nira dép in = 5 %00, Giam t5i thiéu khéi luong dio dap
Bang thiét ké trac doc xem phu luc 13 va 14
5.1.4. B6 tri dwong cong dimg

Theo qui pham tai cac vi tri déi déc trén duong d6 ma hiéu dai sb gitra hai do dbc >10 %y
(21% khi tdc do thiét ké >60km/h ) dbi voi duong cap IV thi phai bo tri dudng cong dimg va can
chd y R ™ = 2500m, Rigm™" = 1500m. Khi thiét ké phi hop véi canh quan tao duge anh khong
gian dan hudng tdt.

Tri sb dudng cong dugc xac dinh :

K=R(i-iy) ; T=K2 ;P=T%2R (5.1)
i : Do ddc doc (Lén dbc lay dau +, xudng débc 1ay dau -)
K : Chiéu dai duong cong (m)
T : Tiép tuyén dudng cong (M)
P : B§ dai phan cy (m)
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Sau khi thiét ké duong do xong ta xac dinh lai cao d6 dit céng dua vao tric ngang.

Viée x4c dinh cao do dit cong tuy thudc vao timg tric ngang ctia mdi cong, co 3 cach dit cong;
bay céng 0 ha Iuu c6 cao d9 trung vai cao do tu nhién tai do
bay céng 6 ha luu ¢6 cao do thép hon cao d0 tu nhién tai do
bay céng 6 ha luu ¢6 cao do cao hon cao dd tu nhién tai d6

Viéc chon phuong 4n dit céng nhu thé nao tuy thude vao mit cit ngang va cac yéu tb khac vé
hop 1y, kinh té cling nhu m¥ quan ctia cong trinh.

Chi tiét xem phu luc thiét ké tric ngang cong
5.2. Thiét ké tric ngang
5.2.1. Tac dung ciia nén duong

Khéc phuc dia hinh thién nhién tao nén mdt dai du rong doc.theo tuyén duong co cac ti€u chuén vé
binh dd, tric doc, tric ngang dap tmg duoc diéu kién chay xe an toan' ém thuan va kinh t.

Lam co sé cho 40 duong: Lop phia trén clia nén dudng,cungvéi 4o dudng chiu tac dung cta
xe do d6 nén duong c6 anh huong rét 16n dén cuong déwa chét hrong khai thac ciia ca con duong.
5.2.2. Yéu ciu dbi véi nén duong

Nén dwong phdi dam bdo luén én dinh toan khoi: nghia 1a kich thudc hinh hoc va hinh
dang ctia nén dudng trong moi hoan canh khong bi-pha hoai hoic bién dang giy bat lgi cho
viéc thong xe.

Nén dwong phai on dinh vé cwong déx nghia lanén dudng phai dam bao c6 mot cuong do nhat
dinh chéng lai dugc tac dung pha hoai V& cat truot cla tai trong xe cg, khong lam cho duong bi
bién dang qué 16n khi xe qua lai, dac biét khéng dugc tich luf bién dang dur.

Nén duwong phdi dam bao tinh 6n dinhvé curong dé: nghia 1a cudng do nén dudng khong dugc
thay doi theo thoi gian, thoitiét khi-hau va nd phu thudc vao 2 yéu td do 4m va do chat cta dét nén
duong.

Nhu vy n6i dung thiét ké nén duong nham giai quyét ba van dé: thiét ké bao dam 6n dinh toan
khéi, thiét ké tang cuong d6 va dam bao 6n dinh cudong do cia nén duong,
5.2.2.1. Nguyén tic va giai phap thiét ké:

Pit ddp nén:

Dat ddp duogc 1dy tir mo dat va tan dung tir nén dao chuyén xudng nén dép.

Khi d6 dbc ngang cua dbc ngang thién nhién dudi 20% duoc phép dao bo 16p dat hitu co day
30cm roi dép truc tiép.

Khi nén tur nhién c6 d6 ddc ngang tir 20 — 50% phai dao thanh bac cap trude khi dap. Bé rong
bac cap 1m, do sau tir 0,5-1,5m, déc ngang vé sudn ndi 2%.

Khi nén thién nhién ddc ngang trén 50% thi phai thiét ké cong trinh chdng d5.

Nén duong phai dat do chat nhu sau:
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- D6i voi nén dép: Lop dat trén cing tinh tir ddy o duong xudng 30cm phai duoc cay x6i 1én
dam chat dat k > 0,98, bén dudi chiéu sau ké trén k > 0,95.
- P6i voi nén dao: Do sau tinh tir day 40 dudng xubng 30cm phai duge cay xdi 16n dam chit
datk >0,98.
5.2.3. Thiét ké tric ngang
Can ctr vao dic diém dia hinh, dia mao dia chét, khi hau thuy van. Can cur vao quy mo cép
hang ctia duong, mit cit ngang dugc thiét ké cho toan tuyén A-B nhu sau:
- D6 dbc ngang mit dudng phan xe chay va 1é gia cb: i = 2%.
- D6 dbc ngang phan 18 dat: i = 6%.
- Bé rong phén xe chay: 2.3,5=7m.
- Bé rong phan 1& gia ¢d: 2.0,5=1m.
-Bérong phan1é dat: 2.05=1m.
- Bé rong chung nén dudng: B=9m.
- Do dbc mai taluy nén dao: 1:1,5.
- Do ddc méi taluy nén dap: 1:1,5.
- Ranh doc hinh thang day nhé 0,4 m, d6.déephiangoai 1a 1:1,5 va d6 dbc phia trong taluy
theo d6 dbc taluy nén dudng.
- Chiéu day boc hitu co 1a: 20 cm.
- B& rong bac cap (néu co) 1a: 3 m.
- P chat ctia dat nén k = 0,93; riénig 50cm nén dat phia trén nén duong (giap 16p két cau
mdt) d§ chat duoc str dung 1a k = 0,98.
Thuyc té khi xdy dung dudng thuonggip.cac tric ngang co ban sau: Nén dao hoan toan, nén dép

hoan toan, nén nira dao nira dap, nén co cong trinh.
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5.3. Tinh toan khdi lwong dao dip
5.3.1. Nguyén tic chung

Trong thiét ké dudng 6 6, viéce tinh toan khéi lugng dao ddp nén dudng mang ¥ nghia rat quan
trong, vi cong viéc nay lién quan truc tiép dén gia thanh x4y dung cong trinh va nhiéu van dé khac,
khéi luong cong tac dao dap nén dudng 13 co s dé so sanh cac phuong an thiét ké, 1a co so dé
thiét ké t6 chirc thi cong nén dudng, bd tri nhan luc, may moc, didu phdi... dong thoi 13 co so dé
tinh khéi toan (trong thiét ké so bd) hodc 1ap du toan (trong thiét ké ky thudt) cua cong trinh.

Viéc tinh toan mét cach chinh xac khéi lugng do dip cuc ki phirc tap, cong thirc tich phan :
L
A= [F.dL (m) (5.2)
0

A : Khéi luong dao (dép)

L : Chiéu dai doan can tinh

F : Dién tich mat cit ngang tuyén dang tinh, dién tich nay thuong thay d6i lién tuc theo dia
hinh va kich thudc mat cit ngang.

Tuy nhién viéc tinh chinh xac khi luong dao ddp 1a khong can thiét, ta chi tinh gin diing theo
cach don gian dua trén cac ban vé tric doc,stric ngang, Viéce tinh toan cang chinh xéc khi cac s6
liéu thiét ké cang sat voi thyc té. Cach tinh toan'gan.diing khéi lugng dao dap dugc thuce hién:

Chia tuyén thanh cac doan nho trén d6 c6 dang mit cit ngang 1 gidng nhau (dap hoan toén,
dao hoan toan, nira dao, nira dap hoaeidao chit-L) voi cac diém chia 1a cc coc dia hinh hay diém
Xuyén.

Trén mdi doan chia gia thiét mat dat tw nhién 13 phang va tinh khdi luong dao ddp nhu thé tich

mot lang try:
F dao + F dao
Ao = % L1z (M) (5.3)
F dap + F dap
Agip= ————"— L1 (M°) (5.4)

2
Adio aip  kh6i lugng ddo, dap nén duong

Fy, F2%% % - dign tich dp, dao & cac coc 1,2
L1 2 : khoang cach gitra 2 coc 1 va 2

Khéi luong ddo, dap nén dudng cia toan tuyén 13 tong hop khdi luong trén timg doan nho :

A=A (M) 55)
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5.3.2. Trinh ty tinh toan
Tinh toan dién tich dao dép cua ting coc Faao, Fasp
Tinh toén dién tich dao dip trung binh giita 2 coc k& nhau
Thé tich dao dép gilta cac coc xac dinh béng tich gitra khoang cach cac coc véi di¢n tich dao
dip trung binh giita chung.
Tinh toan chi tiét xem phu luc 15 va 16
Phuong an I:
Khéi lwgng dit dao nén Vg, = 17976,64 m°
Khéi lwgng dét dip Vgz,= 2681305 m’
Khéi lwgng dao ranh Vg =93802 m®
Phuwong an 11
Khéi lwgng dit dao Vg, = 1264476 m
Khoi lugng dat dip Vaz,=2788406 m
Khéi lwgng dao rinh Vs, = 856,87 m?

3

3
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Chuong 6
TINH TOAN VAN TOC CAN BANG, VAN TOC HAN CHE, TIEU HAO NHIEN LIEU,
THOI GIAN XE CHAY

Céc chi tiéu danh gia chit luong khai thac ciia dudng 1a: Hé s6 trién tuyén, tc do xe chay trung
binh trén tuyéh, thoi gian xe chay trén tuyén, luong ti€u hao nhién li¢u, hé s6 an toan va hé so tai
nan tong hop.

Tdc d6 xe chay va thoi gian xe chay 13 hai chi tiéu quan trong dé n6i 1én chat luong sir dung
cta tuyén dudng, nd con cho phép xac dinh chi phi vén tai 13 chi tiéu quan trong dé so sanh ky
thuat lwa chon phuong 4n tuyén.

Hé sb trién tuyén: Bang chiéu dai ctia tuyén chia cho chiéu dai chim bay giita diém dau va
diém cubi cia tuyén.

Tdc d¢ trung binh trén tuyén (tdc do ki thuat): Tinh véi xe don,chura xét anh huong ciia dong
xe. Toc do xe chay duoc vé trén mat cét doc phu thudc 'vae-céc ddc trung hinh hoc cta tuyén nhu
ban kinh duong cong nam,duong cong dimg, d6 doc doc ctia duong.

6.1. V& biéu d6 véan toc xe chay ly thuyét

Do diéu kién dia hinh, diéu kién vé dudng trén tuyén thuong thay doi nén toc do xe chay ciing
thay d6i, né phu thudc vao tidu chuén cac yéu t6 hinh'hoc trén dudng. Vi vay lap do thi tdc do xe
chay doc tuyén va qua do6 c6 thé danh gia'duoge chét lugng khai thac ciia timg doan trén tuyén va
xéc dinh dugce tde do xe chay trung binh, thoi gian xe chay trén mdi doan tuyén déc trung va trén
toan tuyén.

6.1.1. X4c dinh cac van tdc can bang vimg véi mbi doan ddc theo diéu kién sirc kéo

Xéc dinh nhén t& dong luc cua xe trénmdi doan déc:

Cong thire: D=f+i (6.1)

i : Do dbc doc
f 1 Heé s st can lan. LAy cho xe Zil-150, Vina= 67 km/h
Tinh toan dwgc thanh 1ap theo bang : xem phu luc 17 + 20
6.1.2. X4c dinh téc dd han ché
Tinh toan vén toc han ché & cac diéu kién

Duwdng cong ban kinh nho:
Ve = J127R(u +ig.) 62)

Tai cac dwong cong 16i, tim nhin bi han ché:
Xéc dinh tri s6 tim nhin phu thudc vao ban kinh dudng cong 16i R va sau khi da xéac dinh
duoc tAm nhin S ¢6 thé tinh duoc tde xe chay han ché trén duong cong ding dé dam bao an toan:

Tai cac duwomg cong 16m, ban kinh nhé:
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Vie= \/65R,,,

(6.3)

Vi Rign™ = 1000 M, V= 80,62 (km/h) > Vi " ® ( Khong can xét dén truong hop nay)

Bang 6.1: Bang tinh toan van tdc han ché phwong 4n 1

binh Doan han ché R (m) m Isc(%) Vhe(km/h)
bl KmO0+304,62-:-Km0+425,87 150,00 0,136 6,00 61,1
b2 KmO0+547,04-:-Km0+727,13 300,00 0,080 2,00 61,7
b3 KmO0+811,79-:-Km0+911,02 300,00 0,080 2,00 61,7
b4 Km1+148,05-:-Km1+280,90 500,00 0,080 2,00 79,7
b5 Km1+672,40-:-Km1+680,41 150,00 0,136 6,00 61,1
b6 Km1+973,84-:-Km2+257,88 200,00 0,108 4,00 61,3
b7 Km2+340,39-:-Km2+502,27 150,00 0,136 6,00 61,1
b8 Km2+639,14-:-Km2+671,24 200,00 0,108 4,00 61,3
b9 Km2+931,84-:-Km3+142,65 200,00 0,108 4,00 61,3
b10 Km3+342,81-:-Km3+423,30 150,00 0,136 6,00 61,1

Bing 6.2: Bang tinh toan véin tochan ché phirong an 2

binh Poan han ché R (m) m isc(%0) Vhc(km/h)
b1 KmO0+304,62-:-Km0+425,87 150,00 0,136 6,00 61,1
b2 KmO0+547,04-:-Km0+72¢7,13 300,00 0,080 2,00 61,7
b3 KmO0+811,79-:-Km0+911,02 300,00 0,080 2,00 61,7
b4 Km1+148,05-:-Km1+280,90 500,00 0,080 2,00 79,7
bs Km1+669,44-:-Km1+871,43 150,00 0,136 6,00 61,1
bo Km2+74,13-:-Km2+287,52 500,00 0,080 2,00 79,7
b7 Km2+550,76-:-Km2+697,30 300,00 0,080 2,00 61,7
b8 Km3+122,14-:-Km3+415,36 150,00 0,136 6,00 61,1

6.1.3. X4c dinh chiéu dai doan ting giam tdc, him xe

Poan chuyén tiép giita 2 doan ¢6 toc d khac nhau.
6.1.3.1. Chiéu dai doan ting toc hay giam toc (khéng yéu cau sir dung phanh) -
Xac dinh theo diéu kién can bang vé stic kéo:
VARV V> -V})

S — 2
"¢ 254D — (f )]

Sty Chiéu dai doan tang giam tc, m

- Néu Drg- (f+i) < 0 thi lay Sgt =

Dg: Tri s6 trung binh nhan t6 dong luc giita V1 va Vs,
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f : Heé sd st can lan
i : Do ddc doc cna dudng ,Lén dbc dung dau (+) , Xudng ddc ding dau (-)
6.1.3.2. Chiéu dai doan ham xe:

Truong hop ndy gip phai khi xe dang chay véi téc d6 cao nhung do diéu kién vé duong, xe
phai giam tdc do dot ngot dé dam bao réng khi t6i doan dudong dang xét, toc do khong dugc vuot
qué tdc d6 han ché dbi véi doan dudng d6 (noi c6 ban kinh dudng cong bé hon khong dam bao
tAm nhin v.v...).

Chiéu dai doan hdm xe can thiét xac dinh nhu sau:

V12 _sz
254.(p*1i)

h= (6.4)

K : Hé s6 str dung phanh liy K = 1,4
@ : Hé s6 bam giira banh xe va mat duong ¢ = 0,5.

Khi v& biéu do tang tdc, giam toc va him xe thuong ¢hia thanhnhiéu doan, mdi doan co toc do
dAu va cudi chénh nhau khong qua 10 km/h. Sau khi tinh duge-chiéu hai doan ting giam toc, doan
ham xe néi cic diém xac dinh dugc bang cac doan'thang hodc duong cong. Truong hop chiéu dai
doan tang tdc va giam tc tinh duge 16n hon chiéu'dai doan duong thuc té dé toc do dat téi toc do
can b?mg dong luc thi phai dua vao chiéu daisdoan duong thuc té dé tinh nguoc lai téc d0 Va.

Tinh toan dwgc thanh lap theo bang xem phu luc 21 + 24
6.2. Tinh toan tiéu hao nhién liéu trén'toan tuyén cho ca hai chiéu di — vé
Luogng tiéu hao nhién liéu cta xe chay trén toan tuyén thiét ké ciing 1a mét chi tiéu quan trong
dé danh gia phuong an tuyén vé métkinh té.
Luong tiéu hao nhién liéu trén 100 kim dugc xac dinh theo cong thure sau day:

qG'N; (1/100 km) (6.5)

QlOO 2 10V

0 : La ty sut tiéu hao nhién liéu (g/ma lyc gio)
N¢: Cong suét ctia dong co (ma luc)
V : Toc d6 xe chay (km/h)
v : Ty trong nhién liéu (y = 0,9)
Ty suét tiéu hao nhién lidu q thay doi theo s vong quay ctia dong co va tuy theo mirc 46 mo
budm xang. Khi md 100% budm xang thi qc thay ddi tir 250 + 300 g/ma luc gio.

Cong suét ciia dong co tinh theo cong thic:

K.oV 2 ] V
N. = +G(f i) —— al 0.6
c { 3 ( )} 2707 (md ) (6.6)

n:lahé s6 hiéu dung cua dong co; N =0,9
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G : Tai trong tac dung trén banh xe
K : La hé sb can khi phu thudc vao do nham va hinh dang cta xe (kg s m4)
o : La dién tich can khi (m?)
f: La hé s6 can lan (f=0,02)
i: Do dbe mat duong.
Dé danh gia chat luong tiéu hao nhién liéu cho céc loai xe trong thanh phan dong xe, ta tinh tiéu
hao cho xe Zil-150 vai cac dac trung sau day:
G=8250kg: K=0,06 (kg.s’/m")
®=49m?; g.=250 (z/ma lyc gid)
Tir (6.6) thay vao (6.5) va bién d6i ta dugc:

q K.oV? .
= c G(f + 6.7
Quo 2700-7-77{ 13 ( ')} ©.7

Luong tiéu hao nhién liéu trén dudng xac dinh bang cach tinh Qg0 cho timg doan ngan, trén
mdi doan hé sb strc can ciia duong bang khong va toc do chay ciing xem nhu khong dbi.
Lugng ti€u hao nhién li¢u trén duong khi do s¢ la:
2 Qualy
Quoo = 100 (6.8)
L : Chiéu dai timg doan ngin (Kam)
Q100i : Lugng tiéu hao nhién li¢u tinh cho 100 km tng véi doan Li (L/100km)
Két qua: Phwong an I : Q =0,3303 (lit/km )
Phwong an I : Q =0,3161(lit'/km )

Tinh toan cu thé xem phu luc 25 va 26

6.3. Tinh toan thoi gian xe chay

Dua vao biéu dd van tdc xe chay xac dinh thoi gian xe chay trung binh trén toan tuyén:
Ti=Li/Vi, T=XT; (6.9)

n

: 2!

I _
T=) - (giv); V= =
;Vi B T

T : Tong thoi gian xe chay trén toan tuyén (h)
Li ,Vi: Chiéu dai (km) c6 van téc khong déi (km/h)
Két qua: Phwong anI: T =0,0584 (gio’)
Phuwong an Il : T = 0,0554 (gio’)
Tinh toan chi tiét xem phu luc 27 + 30
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Chuong 7
THIET KE KET CAU AO PUONG MEM
7.1. Yéu ciu ddi voi két cAu 40 duong
Két cau 40 dudong mém trén cac 1an xe chay va két cAu phan 18 gia cd phai duoc thiét ké dat cac

yéu cau co ban sau:

Mat dudng phai dam bao do bang phang tao ém thun cho xe chay.

Bé& mit 4o duong phai di d6 nham dé nang cao hé s6 bam giita banh xe va mat duong.

Tao diéu kién cho nén dét duoc tham gia chiu luc ciing voi két ciu 4o dudng & mure tbi da.

Giam tdi da luong bui do 4o dudng gy ra, 40 dudng phai co strc chiu bao mon tbt.

Dé ra cac giai phap, luan chimg kinh té k§ thuat, chon 4o dudng dam bao cac yéu cau trén.
7.2. Tinh toan két cAu 40 dwong

7.2.1. Pt van dé

Tinh toan két cau 40 dudng 13 tim ra cac phuong 4n 4o dudng thoa man cac yéu cau k¥ thuat
sau d6 trén co so lua chon kinh té k¥ thuat dé chon ra phuong an c6 gia thanh xay dung va van
doanh ré nhat.

Pé tinh toan két ciu 4o duong ta cin cir vao ¥ nghia; Tuu lugng xe ciia tuyén dudng dé dinh cap
hang va loai mat duong. Dbi véi do dudng co nhicu phurong an dau tu:

Pau tw mot lan : Gia thanh xay dung dit nhung gia thanh van doanh ré
Pau tu phan ky: Gia thanh xay dung ré nthung gia thanh van doanh dét

Phai luan chimg so sanh hai phudng an tréf dé lwa chon phuong 4n ti uu nhat.

7.2.2. Noi dung thiét ké
Ao duong 14 bo phan dat tign nhat ctia duong 6 t6, & nudc ta chi phi xay dung 40 duong chiém
t0i 45 + 65% (dbi véi cac tuyén dudng ving dong bang va ving ddi), t6i 30 + 45% (ddi vai cac
tuyén duong ving nui) gia thanh’xay dung dudng 6 t6. Pong thoi 40 dudng cling 14 bd phén truc
tiép anh hudng nhiéu nhat dén diéu kién chay xe. Tién bo ra dé stra chita mat dudng thudng chiém
gan hét kinh phi duy tu, bio dudng dudng 6 t6 hang nim véi khéi lugng vat liéu dung dé sira chira
hang nim rét 16n do d6 viéc thiét ké 4o dudng ding din 1a c6 y nghia hét sirc to 16n vé& mit kinh té,
k¥ thuat.
Dé xuit cac giai phap két cAu 40 dwong phu thude vao
Luu lugng xe, thanh ph?m xe; Vit li€u dia phuong; Kha nang thi cong, cung cép vat liu
Mbi giai phap c6 tang mit va tang méng vai s6 16p lam bang cac vét liéu khac nhau. Tinh toan
cudong do (bién dang) chung ctia ca két ciu theo diéu kién bat loi nhét trong mdi ting 16p két cau,
xac dinh bé day mdi 16p dé dam bao yéu cau vé cuong do, ciu tao phai kinh té phu hop véi cong
nghé thi cong va duy tu bao dudng.
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Noi dung tinh todn chinh Ia tinh to4n kiém tra 3 tiéu chuin cwong do dwéi day

Kiém toan ung suit cit & trong nén dét va cac 16p vat li€u chiu cét truot kém so vdi tri s6 gioi
han cho phép dé dam bao trong chiing khong xay ra bién dang déo (hodc han ché sy phat sinh bién
dang déo).

Kiém toan tmg suit kéo ubn phat sinh & day cac 16p vat lidu lién khdi nhdm han ché su phat
sinh nut dan dén pha hoai cac 16p do.

Kiém toan d6 vong dan hoi thong qua kha niang chéng bién dang biéu thi bang tri sé mé dun
dan hoi E¢, cna ca két cdu nén 4o duong so voi tri sb mé dun dan hoi yéu cau. Tiéu chuan nay
nhim dam bao han ché duoc su phat trién cua hién tuong mai trong vat liu cac 16p két cAu dudi
tac dung trung phuc cta xe ¢, do d6 dam bao duy tri dugc kha nang phuc vu cua ca két cAu dén
hét thoi han thiét ké.

Co s& cta phuong phap tinh toan theo 3 tiéu chuan gi6i han néu trén 14 101 giai cta bai toan hé
ban khong gian dan hoi nhiéu 16p c6 diéu kién tiép xtc giitaedc 10p Ja hoan toan lién tyc dudi tac
dung ctia tai trong banh xe (duoc mé hinh hod 13 tai trong.phan’b6.déu hinh tron tuong dwong voi
dién tich tiép xtic ciia banh xe trén mat dudng), dong thoikét hop v6i kinh nghiém sir dung va khai
thac dudng trong nhiéu nim dé dua ra cac tiéu chuan gigi han cho phép.

7.2.3. Céc thong sb tinh toan

Can phai xac dinh dugc cac thong so tinh toandudi day tuong tmg véi thoi ky bat loi nhét vé

ché d6 thuy nhiét (ttrc 13 thoi ky nén dat va cudng do vatliéu cia cac 16p 4o duong yéu nhat)

Tai trong truc tinh todn va s truc xe tinh toan.

Tri sb tinh toan cia md dun dan hdi Bgplue dinh C va goc ndi ma sat ¢ twong duong voi do
4m tinh toan bét loi nhét ctia nén dat.

Tri sb tinh toan cia md dun dan hoi E, luc dinh C va gdéc ndi ma séat ¢ cua cac loai vat liu lam
ao duong.
7.2.3.1. Pdc trung tinh todn ciia -ddt nén:

Can ctr két qua diéu tra khi&osat so bo vé dia chat trong khu vuc dat myén, d4t nén 1a loai 4
sét, loai hinh ché do thuy nhiét Il:(phu luc B-3 [2]).Trong giai doan kha thi, theo quy dinh hién
hanh [2] cho phép tra bang thong s tinh toan ctia dat nén theo bang dudi day:

Bang 7.1: Bang diic trung vat liéu dit nén

Loai i Do chit Do am M0 dun dan hoi Eg | Trisd lucdinhC | Goécma
oai dat .
K twong dbi (a) (daN/cm?) (daN/cm?) sat ¢ (d0)
Asét 0,98 0,60 420 0,32 24°

7.2.3.2. Dac trung vat lieu lam mat dwong:
Can ct vao kha nang cung ung VLXD, vét li¢u dia phuong, can vao diéu kién ty nhién ving
tuyén di qua, can ctr vao trinh d vao nang luc cac don vi thi cong trong dia phuong, du kién mot

s0 loai vat li¢u sé dugc str dung dé€ cau tao cac 16p do duong.
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Theo quy dinh hién hanh [2]. Trong giai doan kha thi c6 thé tra cac thong s tinh ctia vét liéu
twong g 3 trang thai gidi han vé cuong do theo bang 3-1, 3-2, 3-3[2] ta co:

Béng 7.2: Bang cac dic trung cia vat liéu lam d0 duwong

E (daN/cm?)
s . —— — R c ¢
Vit ligu Tinh truot | Tinh vong (Tinh kéo uon 5 5
. 0. o | daNfcm® \daN/em®| (d9)
t=60° | t=30 (10°-15°)
BTN chit loai Thatmin | 3000 4200 18000 28
BTN chat loai I hat trung 2500 3500 16000 20
Cép phdi da damloai I 3000 3000 3000
Cép phéi da ddmloai II | 2500 2500 2500
Cép Phéi thién nhién 2000 2000 0,5 40
Cét vang gia c6 XM 8% | 2800 2800 2800 5
Nén dat 4 sét 420 - 0,32 24

7.2.4. Luu lwgng xe tinh toan
7.2.4.1. Luu luong xe:

Theo két qua diéu tra ta c6 luu luong xe nam thirds 13 950 (xe/ng.d)

Thanh phan dong xe khai thac & nim thi45 nhu sau:

Xe con : 25% ; Xe tai nhe : 20% ; Xetai vua : 40% ; Xe tai nang : 15%

Quy luat ting xe hang nim tuan theo ham s6 mii: Ny = No.(1 + q)'

N; : La luu luong xé ndm thirnhat

N : La luu luong xe chay nam thir t

q :Hésbting ti'uéng hang nam: q = 0,07
1.2.4.2. Tdi trong tinh toan:

Khi tinh toan cuong do cua két cau 40 duong theo 3 tiéu chuén, tai trong truc tinh toan tiéu
chuan dugc quy dinh Ia tryc don cta 6 t6 c6 trong lugng 100 kN dbi voi tat ca cac loai 4o duong
mém trén dudng cao tdc, trén dudng 6 to cac cap thudc mang ludi chung va ca trén cac duong do
thi tir cAp khu vuc tré xudng.

Theo [2] v6i van tdc xe Vi = 60(km/h).

Tai trong tinh toan tiéu chuan cta tai trong truc 1a 100 kN (10 Tén)

Ap lyc tinh toan 1én mat duong p=6 daN/cm? (Bang 3.1 [2])

Duong kinh vét banh xe 33cm.

Luu luong xe chay cua cac loai xe tai trong truc khac nhau quy ddi vé loai xe ¢ tai trong truc

tinh todn tiéu chudn théng qua mit cat ngang dudng & cudi thoi ky khai thac theo cong thirc.
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N = Ni . fi (Truc/lan.ngay dém) (7.0)
Ni: La téng $6 truc xe quy ddi tirk loai truc xe khac nhau vé truc xe tinh toan trong mot ngay

dém trén ca hai chiéu xe chay & nim cudi ctia thoi han thiét ké (truc/ngay dém).

k P
Ny =D C,.C, 1. FI
i=1

4.4
] o day Py = 100kN (7.2)
tt
n; : La s6 14n tac dung cua loai tai trong truc i ¢6 trong luong truc P; can duoc quy dbi vé tai
trong truc tinh todn Py (truc tiéu chuin hodc truc nang nhét). Trong tinh toan quy ddi thuong léy nj
bang s6 1an ctia mbi loai xe i s& théng qua mit cat ngang dién hinh ctia doan duong thiét ké trong
mdt ngdy dém cho cé 2 chiéu xe chay.
C1 : La hé sb sd truc duoc xac dinh theo biéu thirc:
Ci=1+12(m-1) (7.3)
Véim 14 sb truc trude, sau cia loai xe i.
C, : La hé s6 xét dén tac dung cta s6 banh xe trongul cum banh. Véi cac cum banh chi 6 1
banh thi lay C, = 6,4; véi cac cum banh doi thi 1dy Cp=:1,0
fi - La hé s6 phan phéi so truc xe tinh toan trén'mdi lan xe. Vi phan xe chay c6 2 1an va khong
c6 dai phéan cach thi 1dy f; = 0,55
Muc tiéu quy doi & day 1a quy doi s tai trong truc.xe khac vé so tai trong truc tinh toan tiéu
chuan, 1a quy doi s 1an thong qua ctia cac loai tai trong truc i vé sb 1an thong qua cua tai trong truc
tinh todn trén co s¢ tuong duong vé tac dung phahoai ddi véi két cau do duong.
Bing 7.3: Bang hé s6 va s6 truc
(Theo bang A-2 22 TCVN 211-06)

Loai xe Pi Cy C.
Truc trude. 18,0 1,0 6,4

Tai nhe
Tryc sau 56,0 1,0 1,0
Truc trudc 25,8 1,0 6,4

Tai vira
Truc sau 69,6 1,0 1,0
Truc trude 48,2 1,0 6,4

Tai ndng
Truc sau 100,0 1,0 1,0

7.2.4.3. Tinh s6 truc xe tiéu chudn tich lup trong thoi han tinh todn:
Cong thure tinh:
-1

t
N, = (ql(”;j‘_)q)tl 365.N,, (truc xe/lan) (7.4)
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Bang 7.4: Bing quy doi tai trong tiéu chuin ciia cac xe

3 B Tai Tai N Ny N,
Nam Ne Tai nhe trung nang (Truc/ng @) Truc/lan.ng d (Truc xe/lan)
0 344 5 31 65 102 56
1 368 5 33 69 107 59 0,02.10°
2 394 7 35 75 116 64 0,05.10°
3 422 7 36 80 124 68 0,07.10°
4 451 7 40 85 133 73 0,10.10°
5 483 7 42 91 140 77 0,12.10°
6 517 9 45 98 153 84 0,16.10°
7 553 9 49 104 162 89 0,19.10°
8 592 9 53 111 173 95 0,22.10°
9 633 11 56 120 187 103 0.26 x10°
10 677 11 60 127 198 109 0,30.10°
11 725 11 64 136 211 116 0,34.10°
12 775 13 67 145 225 124 0,38.10°
13 830 13 73 156 242 133 0,43.10°
14 888 15 78 167 260 143 0,49.10°
15 950 16 84 180 280 154 0,54.10°
Bang 7.5: Bang tri s6 Eyc diing dé tinh toan 40 dwong
S4 truc xe Sé truc xe t/c
Nam )
. tinh toan tich luy Loai mat Eyéuchu Eyeuchu Echon
N
o Ni Ne duong | (daN/m?) | (daN/m®) | (daN/m?)
0an
truc/lan.ngd | (tr. xe/lan)
4 73 0,10:20° A, 1155 1000 1155
5 77 0,12.10° A, 1165 1000 1165
7 89 0,19.10° A, 1194 1000 1194
8 95 0,22.10° A, 1208 1000 1208
10 109 0,30.10° A, 1232 1000 1232
15 154 0,54.10° A 1540 1300 1540

7.3. Céc giai phap ciu tao

7.3.1. Nguyén tic ciu tao

Phai tuan theo nguyén tic thiét ké tong thé nén o duong, tirc 1a trong moi trudng hop phai chu

trong cac bi¢n phap nang cao cuong do va on dinh cuong do cua khu vuc tac dung dé tao diéu kién

cho nén dat tham gia chiu lyc cung vdi a0 duong dén muc t61 da, tr d6 gidm dugc be day 4o

duong va ha gia thanh xay dung.

Phai chon va bd tri diing cc tAng,10p vat liéu trong két cau 4o duong sao cho phu hop véi chire

ning cta moi tang, 16p. Phai str dung t6i da cac vét liéu va phé liéu thai cong nghiép tai chd
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Phu hop véi co gioi hoa thi cong va cong tac duy tu bao duong.

Céc vat liéu trong két cAu phai c6 cudng do giam dan tir trén xudng dudi phi vi voi trang théi
phén bd tmg suit dé giam gi4 thanh.

Khoéng c6 qua nhiéu 16p giy phtc tap cho diy chuyén cong nghé thi cong.

Cén dé xuét tir 2 dén 3 phuong an ciu tao két cu 4o dudng. Khi dé xuét cac phuong an thiét
ké can phai chi trong dén yéu ciu bao vé méi trudng, yéu cdu dam bao an toan giao thong va ca
yéu cau vé sirc khoé, dam béao an toan cho nguoi thi cong.

7.3.2. Céu tao ting mit phwong an diu tw 1 1in (15 nim)

Phuong 4n dau tu tap trung mot 1an 1a phuong 4n can mot luong von ban dau 16n dé c6 thé
lam con duong dat tiéu chuin véi tudi tho 15 nim. Mac du duong c6 Vi = 60 (km/h) nhung do
tuyén nbi hai trung tam kinh té 16n , dong thoi do yéu cau ctiiachu dau tu, trinh d cong nghé thi
cong va ngudn vét liéu dia phuong nén kién nghi ding két can-mat dudng cip cao chii yéu Al voi
tAng mat 14 BTN hai 16p, thoi gian dai tu 13 15 ndm.

Nhu vay voi Ng'>= 154 (truc qd/ng.d) -> Ey. = 1540 (daN/cm?). (Bang 3-4 [2])

Vi 1a duong cap IV, hai lan xe nén theo bang3-3 [2] chon do tin cdy thiét ké 1a: 0.90, theo
bang 3-2 [2] xac dinh dugc hé $0 cuong do vé do vong phu.thude do tin cay Kdvcd: 1.10

K% ..Eyc = 1.10x1540 = 1694(daN/cm?)
Thiét ké bé day

Bé day tang mit va cac 16p mong ciia két ciuao duong phai dugc xac dinh thong qua kiém
toan cac trang thai gioi han vé cudng do. Ngoai ra dé dam béo diéu kién 1a viée tot va dam béo thi
cong thuan loi, bé day cac 16p thiét-ké khong dugce nho hon bé day tdi thicu, dong thoi thich hop
v6i viée phan chia 16p sao cho khiongwuot qua bé day 16n nhat ddm nén c¢6 hiéu qua va khong phai
chia thanh nhiéu lop dé thi cong,

Do 16p bé tong nhya dat ﬁén hon céc 16p khac nén khi thét ké ta ¢b ging chon chiéu day toi
thiéu nhung van dam bao cic yéu cau vé cuong dd va ciu tao, nhu vay sé kinh té hon, vi vay ta
chon trude chiéu day ctia hai 16p trén cing, sau do thay ddi va tinh toan chiéu day cac 16p dudi.

Bé day dim nén c6 hiéu qua 16n nhét: Doi voi bé tong nhira khong qua 8cm va da dam tron
nhya khong qua 10cm, dbi vé6i cac loai vt liéu gia cb chét lién két 1a khong qué 15cm va dbi véi
cac vat liéu hat khong gia cd chét lién két 1a khong qua 18cm (theo 2.4.3[2])

Theo tong sb truc xe tiéu chuan tich luy trong 15 nam trén 1 lan xe: N, =0.54x10° thi tong bé
day ti thiéu 2 16p bé tong nhuya phai 1a 8cm.

Dura vao bé day tdi thiéu va bé day thudng ding ctia 16p két cdu o dudng (bang 2-4[2])
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Ciac phuong an két ciu ting mit cia 40 dwong dwoc chon nhu sau:

E hi(cm)
Lop Loai vat liéu )
(daN/cm®) PAl PA2 PA3 PA4
1 BTN chat loai I hat min 4200 3 4 5 6
2 BTN chat loai I hat trung 3500 5 6 7 8
T céc sO liéu trén ta tinh dugc mo6 dun dan hoi chung cua tﬁng mong va dat nén Egpp
Ta ¢6 so' dd tinh cho phuwong an 1:
Lép Loai vét lidu KgEy =1694 .2 | hi(em) | E(daN/om?)
1 BTN chat loai I hat min 3 4200
2 BTN chat loai I hat trung 5 3500
hy = 3 =0.091
D 33 A A X E
= Tra toan do Kogan hinhi3-1 TL[2]: == = 0.387
E,. 1694 L
— ="—-=0.403
L 200
—=Eqm =1625 daN/cm?
hEz = % =0.152 e
e 1625 = Tra toan d6 Koganhinh 3-1 TL[1]: =22 = 0.428
o _ 2929 _ () 464 E,
E, 3500
=Enp =1498 daN/cm®
Tuong tu tinh Egyp cho cac phueng an két cdu mit ta c6 bang két qua tinh toan:
Bang 7.6: Phwong 4n két cAu mit dwong
Phuon hi Ei Eye(i)/ | Ecni/ | Ecnl Gia | Tén
/ g Lép i i ) h/D | Ei) ye(i) ch ch 2 \ f
an (cm) | daN/cm Ei Ei | daN/cm® | thanh | d/m
1 3 4200 | 0,091 | 1694 | 0,403 | 0,387 | 1625 | 32724
PAl 82578
2 5 3500 | 0,152 | 1625 | 0,464 | 0,428 | 1498 | 49854
1 4 4200 |0,121 | 1694 | 0,403 | 0,378 | 1588 | 43632
PA2 103440
2 6 3500 | 0,182 | 1588 | 0,454 | 0,409 | 1432 | 59808
1 5 4200 | 0,152 | 1694 | 0,403 | 0,369 | 1550 | 54540
PA3 124344
2 7 3500 | 0,212 | 1550 | 0,443 | 0,388 | 1358 | 69804
1 6 4200 |0,182 | 1694 | 0,403 | 0,361 | 1516 | 65430
PA4 145230
2 8 3500 | 0,242 | 1516 | 0,433 | 0,370 | 1295 | 79800

Bang don gia mdt s6 vat liéu xem bang phu luc 31
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7.3.3. Céu tao ting méng va chon phwong an méng
Mong duong phai dam bao cac yéu cau vé cudng do, cong nghé thi cong don gian, tip trung
duoc vt liu tai chd, ha gid thanh, phu hop véi cép a0 duong va tﬁng mat.
7.3.3.1. Nguyén tdic bé tri cau tao tang mong:
Viée bd tri ting méng nén tuéin thi theo nguyén tic sau

Nén gdm nhiéu 16p, 16p trén bang cac vat lidu c6 cudng do va kha niang chong bién dang cao
hon cac 16p dudi @ phit hop véi trang thai phan bd Gng suit va ha gid thanh xay dung. Ty s6 mo
dun dan héi cta 16p trén so véi 10p dudi lién nd nén dudi 3 lan va ty sé md dun dan hdi cua 16p
moéng dudi véi md dun dan hdi ctia nén dat nén trong pham vi 2.5-10 lan. S6 16p ciing khong nén
qua nhiéu dé tranh phtic tap cho thi cong va kéo dai thoi gian khai trién day chuyén thi cong

Két chu mong (vé vét liéu va bé day) nén thay doi trén ting doan tuy thudc diéu kién nén dét
va tinh hinh vat liéu tai chd san co. Trong moi truong hop déunén tan dung vat li¢u tai chd dé 1am
16p méng dudi. Bé day t6i thiéu va bé day thuong ding theo bang2-3[2], 2-4[2]
7.3.3.2. Pé xudt CAC phirong dn mong:

Vi 16p mong trén dat tién hon 16p méng dudi, nén ta gia-thiét 16p mong trén c6 chiéu day thay
ddi tir gia tri gin v6i gid tri nho nhat tro di. Sau'détinh toan chidu day ciia 16p mong dudi va so
sanh giita cac giai phap ao dudng, chon gia phap ti vu:

Cho h; bién thién dé tim hs. hs bién thién-tir gidtri hpmin dén hypax VOi: hmax dugc chon tuong
timg v6i bé day 16n nhét c6 thé lu Ién.

Theo bang 2-3[2] va 2-4[2],Lop cap phdi da dam loai | c6 Dmax < 25mm va bé day tdi thiéu
14 15cm(khi s6 truc xe tiéu chuan tieh luy trong 15 ndm nho hon 0. 1x10° thi bé day tbi thiéu 10cm)
mit khac Ne = 0.54x10°> 0.1x10° do'd@6 16p CPDD loai I c6 bé day t6i thidu khi thiét ké 1a 15cm.

Bang 7.7: Pé xuit 3 phwong an méng vimg véi cac phuwrong an ciia két cAu mat

Eqe (daN/cm?)
Phuong an hi E;
] Lép Loai vat licu )
mong (cm) (daN/cm®)
3 Cép phdi da dam loai I hs 3000
PA1 S
4 Cap phoi da dam loai I hs 2500
oA 3 Cép phéi da dam loai I hs 3000
4 Cét vang GCXM 8% ha 2800
3 Cép phdi da dam loai I hs 3000
PA3 -
4 Cap phoi thién nhién h, 2000
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7.3.3.3. Tinh todn chiéu day cdc phirong dn mong:

V6i tAng mit phwong an 1: E,, =1498 (daN/cm?)

Bang 7.8: Bang lua chon chiéu day vat liéu ting méng cac phwong 4n

A T I N I =0 = A B B :;ng)
méng | cm | D E, E, |danem?| Es E, D | cm P —
hy | hy | hy
15 | 0455|0499 | 0,361 | 1083 |0,433|0,168 | 0966 | 32 | 15 | 17
16 | 0,485 | 0,499 | 0,350 1050 |0,420|0,168 | 0935 | 31 | 15 | 16
PAL 17 | 0515|0499 | 0,340 | 1020 |0,408|0,168 | 0,883 | 29 | 14 | 15
18 | 0,545 | 0,499 | 0,331 993 0,397 0,168 | 0,850 | 28 | 13 | 15
15 | 0,455 | 0,499 | 0,361 1083 | 0,387 |0,150.| 0,903 | 30 | 14 | 16
DA 16 | 0,485 (0,499 | 0,350 | 1050 |0,375|0250| 0,848 | 28 | 13 | 15
17 | 0,515 | 0,499 | 0,340 1020 | 0,364/ 0,150 |-0,818 | 27 | 12 | 15
18 | 0,545 | 0,499 | 0,331 993 |0,355| 0150+ 0,781 | 26 | 12 | 14
15 | 0,455 | 0,499 | 0,361 1083 | 054210210 | 1,218 | 40 | 10 | 14 | 16
PA3 16 | 0.485 | 0.499 | 0.350 1050 [0.525|0.210 | 1,142 | 38 | 10 | 12 | 16
17 | 0515|0499 | 0.340 | 1020 |0.510|0.210| 1,073 | 36 | 18 | 18
18 | 0,545 (0,499 | 0,331 993 0,497°1 0,210 | 1,024 | 34 | 16 | 18
Bang 7.9: Bang tinh gia thanh cic phwong 4n mong
G\Ié Phuong an | Gidi phap n 3_ Lop4 _ -",F(‘m\g
thanh méng meéng s (6m) Giathanh he (cm) Giathanh | giathanh
mat (d@m?) (d/m?) d/m’
1 15 24.090 h,=32=15+17 49.538 156.206
2 16 25.696 h,=31=15+16 47.949 156.223
phl’Io*ng 3 17 27.302 hy=29 = 14+15 45.282 155.162
o 4 18 28.908 h,=28 =13+15 43.590 155.076
N 1 15 24.090 h4 =30 = 14+16 47.340 154.008
Z  |Phuongdn| 2 16 | 25696 | ha=28=13+15 | 44184 | 152458
050) 2 3 17 27.302 h4 =27 =12+15 42.606 152.486
& 4 18 28.908 h4=26=12+14 41.028 152.514
1 15 24.090 | h4=40=10+14+16 | 30.240 136.908
Phuong an 2 16 25.696 | h4=38=10+12+16 | 28.728 137.002
3 3 17 27.302 h4=36=18+18 27.216 137.096
4 18 28.908 h4=34=16+18 25.704 137.190
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Véi tAng mit phuong an 2 Eqp =1432 (daN/cm?)

Bang 7.10: Bing lwa chon chiéu day vét liéu ting méng cac phuong 4n

PA L P b Bog | Bag | Bas [ B | B0 | b | e r:;)ng)
mong| cm | D | B | E | daniem? E, D jom W
ha™ | hs” | g
15 | 0,455 | 0,477 | 0,339 1017 | 0,407 | 0,168 | 0,880 | 29 | 14 | 15
16 | 0,485 | 0477 | 0,328 984 103940168 | 0839 | 28 | 13 | 15
PAL 17 | 0,515 | 0,477 | 0,318 954 103820168 | 0,795 | 26 | 12 | 14
18 | 0,545 | 0,477 | 0,309 927 03710168 | 0,716 | 24 | 11 | 13
15 | 0,455 | 0,477 | 0,339 1017 | 0,363 | 0,150 | 0,794 | 26 | 12 | 14
BAD 16 | 0,485 | 0,477 | 0,328 984 0351|0150 0,770 | 25 | 11 | 14
17 10,515 | 0477 | 0,318 954 10,341/ 0150 | 0,730 | 24 | 11 | 13
18 | 0,545 | 0,477 | 0,309 927 0,331/.0,150 [.0,690 | 23 | 11 | 12
15 | 0,455 | 0,477 | 0,339 1017 | 0.509 [ 0:210-f 1,070 | 35 | 17 | 18
PA3 16 | 0485 | 0477 | 0,328 984 |10,49210,210 | 1,000 | 33 | 16 | 17
17 | 0,515 | 0,477 | 0,318 954 104770210 0930 | 31 | 15 | 16
18 | 0,545 | 0,477 | 0,309 927 0,464 | 0,210 | 0,886 | 29 | 14 | 15
Béang 7.11: Bang tinh.gia thanh cac phwong 4n mong
C?Ié Phuong an | Giai phép >, 3_ Lop4 - .",F(A)n‘g
thanh ] . Giathanh hy Giathanh | giathanh
5 mong mong | hs(em) ’ ’ )
mat (d/m®) (cm) (d/m") d/m
1 15 24.090 hy=29 =14+15 45.066 172.596
2 16 25.696 hy=28 =13+15 43.512 172.648
Phuong an
1 3 17 27.302 hy=26 =12+14 40.404 171.146
4 18 28.908 hy=24=11+13 37.296 169.644
N 1 15 24090 | h4=26=12+14 41.028 168.558
§ Phuong an 2 16 25696 | h4=25=11+14 39.450 168.586
§ 2 3 17 27302 | h4=24=11+13 37.872 168.614
= 4 18 28908 | h4=23=11+12 36.294 168.642
1 15 24090 | h4=35=17+18 26.460 153.990
Phuong an 2 16 25.696 | h4=33=16+17 24.948 154.084
3 3 17 27302 | h4=31=15+16 23.436 154.178
4 18 28.908 | h4=29=14+15 21.924 154.272
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Véi tAng mit phwong 4n 3 Egp, =1358 (daN/cm?)

Bang 7.12: Bing lwa chon chiéu day vét lidu ting méng cac phuong 4n

hs
P,A hs hy | Eao | Eug Eong Ew | B h, s (thi cong)
méng | cm | D B | B |danem?| B | Ed D | om |
hy | hs | hy
15 1 0455|0453|0316 | 948 0379|0168 | 0,850 | 28 | 13 | 15
PAL 16 | 0,485 (0453|0306 | 918 |0,367|0,168 | 0,818 | 27 | 12 | 15
17 | 0,515 | 0,453 | 0,297 891 |0,356|0,168| 0,788 | 26 | 12 | 14
18 | 0545|0453 | 0,288 | 864 |0346|0,168 | 0,757 | 25 | 12 | 13
15 | 0,455 (0453|0316 | 948 0339|0150 | 0,720 | 24 | 11 | 13
PA 16 | 0,485 |0453| 0,306 | 918 0,328 |0,150 | 0,680 | 22 | 10 | 12
17 | 0,515 | 0,453 | 0,297 891 (0318|0150 | 0,640 | 21 | 10 | 11
18 | 0545|0453|0,288| 864 |0,309/(0,150 [-0,610 | 20 | 10 | 10
15 | 0455|0453 | 0,316 | 948 |0474|0,210- 0911 | 30 | 15 | 15
PA3 16 | 0,485 (0453 | 0,306 | 918 |0,459}0,210 | 0,867 | 29 | 14 | 15
17 | 0515 | 0,453 | 0,297 891 |0446|0210| 0,818 | 27 | 12 | 15
18 | 0,545 |0453| 0,288 | 864 |0432|0,210| 0,767 | 25 | 12 | 13
Béang 7.13: Bang tinh.gia thanh cac phwong 4n mong
Gia | Phuong | Lép3 Lép 4 Tong
\ , Giai phap ¢ —— U
thanh an ) Gia thanh Giathanh | giathanh
) ] mong | hs (om) ) ha (cm) 2 2
mat mong (@/m°) (d@/m°) d/m
1 15 24.090 hy=28 = 13+15 43512 191.946
Phuong 2 16 25.696 hy=27 =12+15 41.958 191.998
an 3 17 27.302 hy=26 = 12+14 40.404 192.050
1 4 18 28.908 h,=25=12+13 38.850 192.102
o 1 15 24.090 h4 =24 =11+13 37.872 186.306
g Phuong
S , 2 16 25.696 h4 =22 =10+12 34.716 184.756
< an
5 5 3 17 27.302 h4=21=10+11 33.138 184.784
= 4 18 28.908 h4=20=10+10 31.560 184.812
1 15 24.090 h4 =30 =15+15 22.680 172.626
Phuong
] 2 16 25.696 h4 =29 =14+15 21.924 172.720
an
3 3 17 27.302 h4 =27 =12+15 20412 172.814
4 18 28.908 h4 =25=12+13 18.900 172.908
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Véi tAng mit phwong an 4 Egp, = 1295 (daN/cm?)

Bang 7.14: Bing lwa chon chiéu day vét liéu ting méng cac phuong 4n

hy
P,A s hy | Ewe | Eag Eong Ew | B h he (thi cong)
méng | cm | D Es | B |danem®| Eo | Es D | om |l
hy | hs | hy
15 1 0455|0432|0,298| 894 (03580168 | 0,710 | 23 | 11 | 12
PAL 16 | 0485|0432 0,288 | 864 |0,346|0,168 | 0,668 | 22 | 10 | 12
17 |1 0515|0432|0,278| 834 (03340168 | 0636 | 21 | 10 | 11
18 | 0545|0432 0,269 | 807 0,323 /0,168 | 0,605 | 20 | 10 | 10
15 | 0,455{0432|0298| 894 0319|0150 | 0,642 | 21 | 10 | 11
PA 16 |0,485|0432|0,288| 864 |0,309 0,150 | 0,605 | 20 | 10 | 10
17 | 0515|0432 |0,278| 834 0,298 050 | 0576 | 19 | 9 | 10
18 | 0545|0432|0,269| 807 |0,2880,150 (0545 | 18 | 18
15 | 0455|0432 0,298 | 894 |0447 0210+ 0,823 | 27 | 12 | 15
PA3 16 | 0485|0432 0,288 | 864 |043240,210| 0,758 | 25 | 11 | 14
17 |1 0515|0432|0,278| 834 [0417|0210| 0,69 | 23 | 11 | 12
18 | 0.545|0432|0.269 | 807 |0.404|0.210 | 0.665 | 22 | 10 | 12
Bang 7.15: Bang tinhigia thanh ciac phuwong 4n méng
Gia | Phuong | Lép3 Lép 4 Tong
\ , Giai phap ¢ —— U
thanh an ) Gia thanh Giathanh | giathanh
) ] mong | hs (om) ) ha (cm) 2 2
mat mong (@/m°) (d@/m°) d/m
1 15 24.090 hy=23=11+12 35.742 205.062
Phuong 2 16 25.696 h,=22 =10+12 34.188 205.114
an 3 17 27.302 h,=21=10+11 32.634 205.166
1 4 18 28.908 h,=20=10+10 31.080 205.218
N 1 15 24.090 h4=21=10+11 33432 202.752
g Phuong
S , 2 16 25.696 h4 =20 =10+10 31.560 202.486
S an
& 5 3 17 27.302 h4 =19 =9+10 29.982 202.514
= 4 18 28.908 h4 =18 28.404 202.542
1 15 24.090 h4 =27 =12+15 20412 189.732
Phuong
] 2 16 25.696 h4 =25=11+14 18.900 189.826
an
3 3 17 27.302 h4=23=11+12 17.388 189.920
4 18 28.908 h4 =22 =10+12 16.632 190.770
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Xét day du cac chi tiéu tong hop vé ngudn vt lidu dia phuong, gia thanh vat liéu, gia thanh thi
cong va cong nghé thi cong, két hop vai két cau du kién ctia phuong an dau tur phan ky, kién nghi
chon phuong an mong nhu sau:

Bang 7.16: Két cAu 40 dudong phwong an dau tu tip trung

Lép Loai vat liéu ) ’
(daN/cm?) (cm) (daN/cm?)
1 BTN chat loai I hat min 5 4200
2 BTN chit loai I hat trung ; 7 3500
3 Cép phdi da dam loai I 15 3000
. Cép phbi thién nhién 15 2000
Cép phdi thién nhién 15 2000

Nén dat Eo =420(daN/cm?)

7.4. Tinh toan kiém tra cic phwong an d0 dwong

7.4.1. Trinh tu tinh toan kiém tra
Theo quy trinh [2] vi€c tinh todn kiém tra dugc. thuc hién trén 3 tiéu chuan.
Kiém tra 40 duong theo tiéu chuin d6 vong dan hoi:
Ecn > KBy (7.5)
Kiém tra 40 dudng theo ti€u chuan trang thai-gidi han trugt cuc bd trong d4t nén va vat lidu
kem dinh:
T, +T.< % (7.6)
od
Tax: Ung suat cat hoat dong 16n nhat do tai trong banh xe tinh toan gay ra
Tav: Umg suat cat hoatdéng do trong luong ban than cac 16p vat liéu nam trén né giy ra
K"q: hé sb cuong do v& chiu cat truot phu thudc vao do tin cay
Ci: Luc dinh ctia nén dét hodc vat liéu kém dinh & trang tha am, do chit tinh toan
Kiém tra 40 dudng theo tiéu chudn tmg suat kéo khi ubn phét sinh ¢ day cac 10p vt liéu lién

khdi nham khéng ché khéng cho niit & cac 16p do.

o, < Ry (7.7)
" K |
O : g sudt kéo udn 16n nhat phét sinh & day cac 10p vat liéu lién khbi.
R : Cudng do chiu kéo udn tinh toan cua vat lidu lién khéi.
K"q: hé sb cuong do vé chiu kéo ubn phu thudc vao do tin cay
7.4.2. Kiém tra phwong an dau tr tip trung 1 1in 15 nim.
So db két cAu:Nam thir 15. Ey = 1540 daN/cm?
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hy=5cm BTN chitloai I hatmin  E4 = 4200 daN/cm?

hs=7cm BTN chit loai I hat trung ~ E3 = 3500 daN/cm?
h, = 15 cm CPDD loai [ E, = 3000 daN/cm?
h; = 30cm CP thién nhién E; = 2000 daN/cm?

7.4.2.1. Kiém tra do dwong theo tiéu chudn dé vong dan hoi.

Piéu kién tinh toan

Theo tiéu chudn nay két ciu 4o duoc xem 13 du cudng do khi tri s6 moé dun dan hdi chung cua
ca két cAu nén 4o dudng(hodc cna két cdu 1& gia cd) E¢, 16n hon hoidc bang tri s6 mé dun dan héi
yeu cau Eyc nhén thém vé1 mot he s6 du trir cuong do vé do vong chdv duogc xéc dinh tuy theo do
tin cdy mong mudn:

Es. >KgG'Ey (7.8)

(Heé sb cudng do vé do vong duoc chon tuy thude vao dd tin cay thiét ké bang 3-2[2])
Chuyén hé nhiéu 16p vé hé 2 16p bang cach dbi 1an lwgt 2 16p niot tir dudi 1én trén tuong tu nhu
truong hop quy d6i hé 3 16p vé hé 2 16p véi so do tinhitean ciia viée quy doi nhur sau:

D D
JIILP JIILP
h 2 ’EZ 2 ~ htb’Etb
h E; F htb=h1+ hz

ES3
Eo EO
139
Cong thure tinh: Ep =E; Hi Trong do: k= h_2 © o t= E :
L+ K h, E,

Sau khi quy d6i hé nhidu 1ép.vé hé 1 16p ta can nhan thém véi E y mot tri sb hidu chinh p xac
dinh theo bang (3-6) “tiéu chuan.[2]”

o H AN
EX =pBE,vap= f(B) ; H: tong bé day cac 16p ao duong; D : duong kinh vét banh xe

Bang 7.17: Bang két qua tinh toan cudong do

Lop vat liu E; t hi (cm) k hipi E i

BTN chit loai I hat min 4200 | 1,717 5 0,096 57 2575

BTN chit loai I hattrung | 3500 | 1,519 7 0,156 52 2446

Cap phdi da dam loai I 3000 | 1,500 15 0,500 45 2304
Cap phdi thién nhién 2000 30

Ta 6 ty s % = % =1,727 = Trabang (3-6)[2]: p =1,196

59



Vay  EX=1,196.2575 = 3080 daN/cm?
Tra toan d6 3.1[2]. X4c dinh mo6 dun dan hdi chung cia mit duong.
H - S/ 1727 E, _ 420 =0,136

Ed 3080

33 7 !
= Tach: E/E“p = 0,552
Ecn = 0,552.3080=1700 (daN/cm?)
Vi 1a duong cap IV, hai lan xe nén theo bang 3-3 [2] chon do tin cdy thiét ké 1a: 0.90, theo
bang 3-2 [2] x4c dinh duge K= 1,10 va K 4.Eyc = 1,10.1540 = 1694 (daN/cm?)
Do vay E¢, = 1700 > K .Eyc = 1694 (daN/cm?)
Viy két cAu a0 duong thoa méin cuwdng dd theo tiéu chuin do vong dan hdi cho phép
7.4.2.2. Kiém tra nén dat theo tiéu chudn dam bdo khong truegt:
Diéu kién tinh toan
Két ciu nén 40 dudng duge xem la du cuong do khithoa man:

T 4T, <l (7.10)
ax av Ktr
cd

Tax : Ung suat cit hoat dong 16n nhét do tai trong banh xe tinh toan gy ra trong nén dat
hodc trong 16p vt liéu kém dinh,duoc xac dihh theo 3.5.2 toan d6 hinh 3-2,3-3[2]

T : Ung sudt cat hoat dong do trong luong.ban than cac 16p vat lidu nam trén nd gy ra
ciing tai diém dang xét,duoc xac dinh theo 3.5.3 t04n do hinh 3-4[2]

Ke'" : Hé s6 cuong do vé chia ¢t trugt-dugc chon tuy thude vao do tin cay thiét ké xem
bang 3-7[2].

Dai cac 16p két cu 4o dudong vé'1 16p nhu trén (véi md dun dan hdi ctia cac 16p bé tongnhua

lay & didu kién 60°) ta co:

Bing 7.18: Bangkét qua tinh toan cudong dd theo diéu kién trwot.

Lop vat li¢u E; t hi (cm) k hipi E i

BTN chat loai I hat min 3000 1,288 5 0,096 57 2384

BTN chat loai I hat trung 2500 1,085 7 0,156 52 2329

Cap phdi d4 dam loai I 3000 1,500 15 0,500 45 2304
Cép phoi thién nhién 2000 30

Ta co ty so: % = % =1727 = Trabang (3-6) [2] : p = 1,196

Vay E%y=1,196.2384 = 2851 daN/cm?
Xac dinh tmg suat cit hoat dong do tai trong banh xe tiéu chuén tinh toan gay ra trong nén dét
Tax nhu sau:
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dc
By 2851 cosgva B3 1757
E, 420 D 33

Taco:

L ‘ T
Vi nén dét c6 @ = 24°, tra toan dd hinh 3-3[2] ta duoc: = =00168

(toan d6 3-2[2]: Toan d6 dé x4c dinh tmg sudt trugt tir tai trong banh xe ¢ 16p dudi cua 2 16p)
Vi ap lyc trén mat duong ctia banh xe tiéu chudn tinh toan P = 6 daN/cm®
Tax =0,0168.6 = 0,101 daN/cm*
Xac dinh g suit cit hoat dong do trong lugng ban than cac 16p két cau 4o duong gay ra trong
nén dét Ta: Tra toan dd hinh 3-4[2] ta dwoc: Ta = - 0,013
Xac dinh Cy; theo cong thire 3-8[2]:
Ci = C.K1.K2.K3
C : Luc dinh ctia nén dat

(7.11)

Ki: Hé s6 xét dén su suy giam stc chdng cit traot khi dit-hodc vat liéu kém dinh chiu tai
trong dong va gy dao dong. Vi két cAu nén 4o dudng phan xe chay thi lay Ky = 0,6, véi két cu 1&
gia b thi léy K1=0,9,tachonK;=0,6 dé tinh toan
Ko: Hé s xét dén cac yéu t6 tao ra sy lamviée khong déng nhét cua két ciu,cac yéu t6
nay gay anh hudng nhiéu khi luu luong xe chay cang-on, do vay K duge xéac dinh tuy thudc s6
truc xe quy doi ma két cdu phai chiu dung trong 1 ngay dém.
Theo bang 3-8[2] ta dugc K, =0,8
Ka: Heé s6 xét dén sy tang suc chéng cét truot cua dat hodc vat liéu kém dinh trong didu
kién chiing 1am viéc trong két cau khac véi trong mau thir. Vi dét 4 sét ta 1dy K = 1,5
C¢=0,32.0,6.0,81,550,23 daN/cm’
Vi 1a duong cap IV, hai-lan xe nén theo bang 3-3 [2] chon do tin cay thiét ké la: 0,90,
Theo bang 3-7 [2] x4c dinh d{rge Kr o= 0,94 va véi cac tri $6 Tax VA Taytinh duoc & trén ta co:
Tax*+Tar 20,101 - 0,013 = 0,088 daN/cm?

Co 02,0
k' 0,94

Két qua tinh toan cho thay 0,088 < 0,245
Két luan: diéu kién chdng truot ciia nén dat dwgc dam bio
7.4.2.3. Kiém tra diéu kién trieot ciia I0p cdp phdi thién nhién:
D6i 3 16p trén ciing vé mot 16p nhu sau:

Bang 7.19: Bang két qua tinh toan cwong dd theo diéu kién truot.

Lop vat liéu E; t hi (cm) k hisi E t

BTN chit loai I hat min 3000 | 1,058 5 0,227 27 2865

BTN chit loai I hattrung | 2500 | 0,833 7 0,467 22 2834
Cap phoi da dam loai [ 3000 15
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Ta cb ty sb: % = % = 0,818 = Tra bang(3-6) [2] — B =1,079
Vay: E%y=1,079.2865 = 3091 daN/cm?

Xac dinh Ecyy trén mat 16p CP thién nhién:
LY = 27 =0,818
D 33 , A A 3 Echm
c 420 — Tratoan do Kogan hinh 3-1 TL[2] —="™ = 0,446
o %2 _ 0210 E,
E, 2000

= Eenm = 892 daN/cm?

Ta ¢6 so do:

Lop trén: h = 27cm, E; = 3091 daN/cm?
L&p dudi: ¢ = 0,5 daN/cm?, E, = 892 daN/cm®

Xac dinh tmg suat cat hoat dong do tai trong banh xe tiéu chuan tinh toan giy ra trong 16p CP
thién nhién nhu sau:

dc
Ta cé: E = 2 =0,818 va Ei’ = @ =3,465
D 33 E, 892

. T
v&i CPTN c6 @ = 40°, tra todn d6 hinh 3-2[2] ta dugc Fa; =0,041

Vi ép luc trén mat dudng ciabanhxe tiéu chuén tinh toan P = 6 daN/cm?
= Tax =0,041.6 =0,246:daN/cm’
Xac dinh tng suit cat hoat dong do trong ligng ban than cac 10p két cau 4o dudng giy ra trong
nén dat T,y
Tra toan do hinh 3-4[2} ta.dugc: Ta =-0,021
Xéc dinh Cy theo cong thire 328[2]:\ | Cy = C.K1.K,.K3
C : Luc dinh cua cap-phdi thién nhién
Ki: Hé sb xét dén su suy giam stc chdng cit truot khi dat hodc vét liéu kém dinh chiu tai
trong dong va gay dao dong. Vi két cAu nén 4o dudng phan xe chay thi lay K; = 0,6, véi két cau 18
gia cb thi léy K1=0,9,tachonK;=0,6 dé tinh toan.
Ko: He s6 xét dén cac yéu td tao ra sy lam viéc khong déng nhét cia két cAu. Theo bang
3-8 ta duoc K, =0,8
Ks: Hé sb xét dén su tang stc chéng cét truot ciia dat hodc vat liéu kém dinh trong didu
kién chiing 1am viéc trong két cdu khac voi trong mau thir. Vi cp phdi thién nhién Kz = 3

Cy=0,5.0,6%.0,8.3 = 0,72 daN/cm?
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Vi 1a duong cdp IV, hai lan xe nén theo bang 3-3 [2] chon do tin cdy thiét ké la: 0,90,
theo bang 3-7 [2] x4c dinh dugc K".¢= 0,94 va véi cac tri s§ Tax VA Tay tinh duoc & trén ta co
TactTay = 0,246 —0,021 = 0,225 daN/cm?

C;t _072 o 766
k' 0,94

Két qua tinh toan cho thay 0,225 < 0,766

Két luan: diéu kién chdng trwot ciia cip phéi thién nhién dwgc dam bao.
7.4.2.4. Kiém tra cdc lop vat liéu toan khéi theo diéu kién chiu kéo khi uén trong cdc lop BTN:
Piéu kién tinh toan:

Theo diéu kién néy,két cAu dugc xem la du cuong do khi thoa man diéu kién dudi day:

t (7.12)

o, 'mg suat kéo udn 16n nhét phat sinh & day 16p vat liéu-lién khoi dudi tic dung cua tai
trong banh xe
R :cudng do chiu kéo ubn tinh toan ciia vat liéu lién-khbi
K& he s6 cudng d6 vé chiu kéo udn duge chon tity thude do tin cay thiét ké, K&=1,0
Chi phai kiém tra diéu kién trén ddi v6i cdel6p bétong nhua, hdn hop da tron nhua, cac 16p dat,
cét gia cd,da gia cd chét lién két vo co sir dungtrong két cdu 4o dudong cap Al, A2.
Tinh timg suit kéo udn I6n nhit & diy'eac 16p BTN theo biéu thire 3-10[2]:
O =0t -PK, (7.13)
P : 4p luc banh cua tai trong trucitinh toan
kp: hé sb xét dén dac diém phan bd tmg suat trong két cau 4o dudng dudi tac dung cua tai
trong tinh toan, khi kiém tra y&i-cim bénh d6i (1a trwong hop tinh voi téi trong truc tiéu chuan) thi
lay kp = 0,85.
0'_ku : img suét kéo udn don vi
- D6i véi BTN chit loai I hat trung:

> E;.h, 18000.5+16000.7
h. 5+7

hy=12cm, E, = =16833 daN/cm?

(E1 13 m6 dun dan hoi trung binh ciia cac 16p ndm trong pham vi hy)
Bang 7.20: Bang tinh E’y, ctiia hai 16p méng

Lop vt lidu E; t hi (cm) k h E
Cép ph6i d4 dam loai I 3000 1.500 15 0.500 45 2304
Cap phdi thién nhién 2000 30
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Ev™°=1,155.2304 = 2661 daN/cm?
E H 45

Véi =0,158 v

tb

Nén Eqm=0,499.2661 = 1328 daN/cm?

H 12

Vé  — 3 0,364 va

D

(Toéan db hinh 3-5[2] :toan dd x4c dinh tmg suat kéo ubn don vi O'_ku & cac 10p cua ting mat)

Gku

El

ch,m

_ 16833

Tacd:  o,,=1916.0,85=9,74 daN/cm’

- Pdi v6i BTN chat loai [ hat min: hy =5 cm, E; = 18000'daN/cm?
Bang 7.21: Bang tinh tri s6 Ey,’ ciia ¢4c 16p phia duoi

H_4% =1,364 —Tra bang(3-6) [2] Hé sb didu chinh p = 1,155

& déy 16p BTN chit logi I hat trung : o, = 1,91 va v6i p = 6 daN/cm?

= — =1.364. Tra toan d6 hinh 3-1[2] duoc EECh T =0,499

== 12,676 .Tra toan d hinh 3-5[2] ta dugc

Lop vat liéu E; t hi (cm) k h Ew
BTN chit loai Thattrung | 16000 | 6,946 7 0,156 52 3256
Cép phoi da dam loai I 3000 1,500 15 0,500 45 2304
Cép phdi thién nhién 2000 30
Véi g = 2—2 =1576, tra bang(3-6) 2] ta dugc £ =1,184
Ew™ = 1,184.3256 = 3855 daN/cm’
Vi % = % =1576va EEtb =0,109; tra toan dd hinh 3-1[2] duogc EEC;,m =0,462
Vay ¢6 : Egum = 0,462.3855 = 1781 dalN/cm?

e 18000 10,107 tra toan dd hinh 3-5[2] ta duoc
E 1781

ch,m

Véi Eziz0,152 va
D 33

0, déaylop BTN hat min: o,, = 2,04 va véi p = 6 daN/cm® ta ¢6

o, = 2,04.6.0,85 = 15,61 daN/cm’
Xic dinh cuwong d chiu kéo udn tinh toan ciia cac 16p BTN theo cong thire 3-11[2]:
Rt = ky.ko.Riq (7.14)

Ryy: cuong do chiu kéo ubn gi61 han ¢ nhiét d6 tinh toan (muc 3.1.5) dudi tdc dung cua

tai trong tac dung mot 1an theo chi dan & phu luc C.
Ky : hé s6 xét dén su suy giam cuong do theo thoi gian so voi cac tac nhan vé khi hau va

thoi tiét. Vi BTN chit loai 114y K, = 1,0
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Ki : h¢ s xét dén su suy gidm cuong do do vat liéu bi médi dudi tdc dung cua tai trong

trung phuc.Véi BTN ta co:
1111 s oA e . oy <
K, =—555 VOi: Ne 14 s0 truc xe tinh toan tich lu trong thoi han thiét ke (15 nam).
K, = 11.11 11.11 — 0,609

TN (0.54x10° 7
Vay cudng do kéo udn ciia BTN chit loai I hat trung Ia:

R = ky.ko.Riy = 0,609.1,0.20 = 12,18 daN/cm®
Vay cudng do kéo udn ciia BTN chit loai I hat min Ia:

R = ky.ko.Riy = 0,609.1,0.28 = 17,05 daN/cm®
Vi lop BTN chat loai I hat trung:

1218 =12.96 daN/cm?

o, = 9,74 daN/cm?® <

Vi 16p BTN chat loai I hat min:

17,05

o, = 15,61 daN/cm® < =18714 daN/cm®

Viy két cu thoa mén diéu kién chiu kéo khi uon véica hai 16p bé tong nhua.
Két luan: két cAu 40 dudng ciia phwong'an dau tu 1 Ian dam bao cac tiéu chuin giéi han.
7.4.3. Phwrong an dau tw phan ky
Tur phuong 4n dau tu tap trung 1 1an, dwa vao thoi han dai tu 4o duong, luu lugng xe hang nam,
cap 4o dudng timg thoi ky ta dua ra phoong an'dau tu phan ky voi 2 giai doan, v6i ting mdt cap
A2.
Tt phuong 4n dau tu tip trung néu boe bo hai 10p bé tong nhura va gitr nguyén 16p moéng thi
theo trén ta cd Eqm =1328 daN/em?
Vi 1a duong cp IV, hai 1anX€ fieh theo bang 3-3 [2] chon db tin cy thiét ké 1a: 0,90, theo bang
3-2 [2] xéc dinh duoc K= 1,10

Thoi gian st dung (nam)

0

4 5 7 8 10

1271

1282

1313

K®.4.Eyc (daN/cm®) 1225

1329

1355

Tir bang trén ta vé dugc dd thi nhu sau:

} KAE.
Nhan xét thiy K" Eye' < Echm < K"w.Eye’, do d6 chon  _ f@Nird
phuong an chi lam thém 16p lang nhua bén trén 2 16p mong 13
1313

cta phuong an dau tu tap trung 1am phuong an dau tu phan
ky. Theo bang 2-1,2-4[2] ,dua vao thoi gian dai tu 4o duong
cép A; ta chon giai doan daula7 nam,giai doan 2 1a 8 ndm

tiép theo
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Giai doan I - 7 niim dau, giai doan II - 8 nim tiép theo

7.4.3.1. Giai doan | (7 ndm dau):

Chon két cAu 40 duong cép Ay

Luu lugng xe tinh toan: Ni= 89 (truc qd/ng.d) c6 Eyc= 1194 (daN/cm?)

Theo bang 2-1,2-4[2], dwra vao thoi gian dai tu 40 duong cAp Ay, két hop voi két ciu 4o dudng

phuong an du tu tap trung da chon & trén ta chon két cu 40 dudng cip A, nhu sau:

Két ciu 20 dwong cip A, giai doan I:

Lop vat liéu h (cm) E(daN/cm®)
Léang nhya 3 lop 3 -
Cép phdi d4 diam loai I 15 3000
Cap phi thién nhién 30 2000
Nén dat 4 sét 420

Theo tiéu chuan k¥ thuat thi cong va nghiém thu matidudng lang nhya 22TCN271-2001. Do

N=89(truc qd/ng.d) >80(truc qd/ng.d) nén dung langnhua 3 16p.

- Kiém tra vé do vong dan hoi cho phép:

Quy d6i hai 16p moéng vé mét 16p nhu sau:

Lop vt lidu E; t hi. (cm) k h E
Cép phdi da dam loai I 3000 1,500 15 0,500 45 2304
Cap phéi thién nhién 2000 30
H 45

D

Ev™°=1,155.2304 = 2661 daN/em?

E +H 45

\ E
Véi E—gc =0,158 VaB = @ =1,364 . Tra toan do hinh 3-1[2] duoc Ch'g’ =0,499

th

Nén Egm=0,499. 2661 =1328 daN/cm?

Vi la dudng cép IV, hailan xe nén theo bang 3-3 [2] chon do tin cdy thiét ké 1a: 0.90,

theo bang 3-2 [2] x4c dinh duogc K= 1,10 ; K"4.Ey’= 1194.1,1 = 1313 daN/cm?
Ecn = 1328 daN/em? > K" 4. Ey.’ = 1313 daN/cm?

Keét cau a0 duong dam bao dieu kién do vong dan hoi

- Kiém tra diéu kién truwot cho nén dat:

T 1,364 —Tra bang(3-6)[2] Heé s6 diéu chinh p = 1,155

d
th

- Xac dinh tmg suét cat hoat dong do tai trong banh xe tiéu chuan tinh toan gay ra trong nén dat

Dau tién ta quy d6i 16p CPPD loai I va 16p CP thién nhién vé mét 16p

Ta co: Ep™= 2661 daN/cm?

Ta ¢6 so do tinh toan:

h=45 (cm), Ex*=2661 (daN/cm?)

E,=420 (daN/cm?)
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Eo® 2661
E, 420

Tucactysd —=—=1364:

o|lT
oo|4>
w| ol

=6,336 vavoéi ¢ = 24°

Tra toan do hinh 3-3[2] ta duogc: Tﬂ —0,016 do d6 Ta =0,016.6 = 0,096 daN/cm?
p

- Xac dinh tmg suét cit hoat dong do trong lwong ban thin cac 16p két ciu 40 dudng gy ra trong
nén dat;
Tra toan do hinh 3-4[2] v6i @ = 24° va h = 44 cm, ta duge Ta = - 0,013 daN/cm?
- Xéac dinh Cy theo cong thire 3-8[2]:  Cy = C.K1.K2.K3 (7.15)
C : Luc dinh ctia nén dat
Ky: Hé sb xét dén su suy giam suc chéng cét truot khi dat hodc vat liéu kém dinh chiu
tai trong dong va gay dao dong.Vai két cAu nén 4o dudng phanxechay thi lay K; = 0,6
Ko: Hé sb xét dén céac yéu td tao ra sy lam viéc khong d@)ng nhét coa két cau.
Theo bang 3-8[2] ta duoc K, =1
Ka: Hé s6 xét dén su tang sirc chdng catitrurot cia dat hodc vat liéu kém dinh trong
diéu kién chiing 1am viéc trong két cAu khac véi trong mauthir. Vi dat 4 sét taldy Kz =15
Vaytaduge:  Cy=0,32.0,6.1.1,5 = 0,29 daN/cm?
Vi 1a duong cap IV, hai 1an xe nén theo bang 3-3 [2] chon do tin cdy thiét ké 1a: 0,90,
theo bang 3-7 [2] xac dinh dugc K" 4= 0,94,v61 cactri sO Tax VA T tinh duge & trén ta co:
TactTav = 0,096 - 0.013= 0,083 daN/cm?
Két qua tinh toan cho thiy 0,083 < 0,3:Nén diéu kién chdng truot ctia nén dét dugc dam bao.
- Kiém tra diéu kiién truot cho 16p cap phoi thién nhién
- Xac dinh Egpm trén mat 16p CP thiéanhién:

h—[; - % =0,909 c

£ — —9M — 0,471= Egun = 942 daN/cm?
S SV 6010 E,

E, 2000

Lop trén: h= 15 cm, E; = 3000 daN/cm®
Lop dudi: ¢ = 0,32 daN/cm?, E; = 942 daN/cm®

- Xéc dinh g suat cat hoat dong do tai trong banh xe tiéu chuan tinh toan gy ra trong 16p CP
thién nhién nhu sau:

5 :M:B,l%va H_1 = 0,455 v&i CPTN ¢6 ¢ = 40°
E, 942 D 33

_ T
tra biéu d6 hinh 3-2[2] ta duge ~2 = 0,064 do d6 Tex =0,064.6 =0,384 daN/cm?
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- X4c dinh tmg suét cit hoat dong do trong luwgng ban than cac 16p két cdu 4o duong gy ra
trong nén dat Ty
Tra toan d6 hinh 3-4[2] ta dugc: Ty, = -0,010
- Xac dinh Cy theo cong thue 3-8: Cy = C.K1.K2.K3
C : Luc dinh cua cip phdi thién nhién
Ky Hé sb xét dén sy suy giam stc chdng cit truot khi dat hodc vat lidu kém dinh
chiu tai trong dong va gy dao dong.Véi két ciu nén 4o dudng phan xe chay thi ldy Ky = 0,6
Ko: Heé s6 xét dén cac yéu t6 tao ra su lam viéc khong dé)ng nhét cta két ciu. Theo
bang 3-8[2] ta duoc Ko =1
Ks: Hé sb xét dén su tang suc chéng cét trugt cua dat hodc vat liéu kém dinh. Trong
diéu kién chiing lam viéc trong két cdu khac voi trong mau thir. Vi cp phdi thién nhién ta 1ay
Ks=3
Viy ta dugc: Cy = 0,5.0,6.1.3=0,9 daN/cm?
TaxtTay = 0,384 - 0,010 = 0,374 daN/cm®

Co_09 406
kS 094

Két qua 0,374 < 0,96 Nén diéu kién chdng truot cia-¢Ap phdi thién nhién duoc dam béao
Két luan: Két cAu 40 dwdng giai doan I diu tw phin ky dwgc dam bio
7.4.3.2. Giai doan II (Két cau 8 nam tiép theo):
E,c" = 1540 daN/cm® nén c6 Ey"=1,10.1540 = 1694 daN/cm?
Sau 7 nam str dung cuong do két cau do'dudng giam di 7%. Cudng do con lai cua tAng mong
vanén dat la: Egqm = 0,93.1328 = 1285 daN/cm’

Chon 16p mat cho két cAu 8 ndm tiép theo nhur sau:

Lop Loai vat liéu K" 4Eyc =1694 (daN/cm?) | hi(cm) | E;(daN/cm?)
4 BTN chat loai I'hatmim hs 4200

3 BTN chat loai I hat trung hs 3500

Mong cii

Bang 7.22: Bang lwa chon chiéu day vat liéu ting mét

ha h, ES Ega Ecra Eu = h, hs
(cm) D E, E, daN/cm? E, E, D (cm)
5 0,152 | 0,403 | 0,369 1550 0443 | 0353 | 0,283 9
6 0,182 | 0,403 | 0,360 1512 0432 | 0353 | 0,245 8
7 0212 | 0403 | 0,351 1474 0421 | 0353 | 0,213 7
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Mt khac theo 2.4.3[2]: chiéu day dam nén c6 hiéu qua nhat dbi voi bé tong nhya khong qua
8 cm.Do d6 chon giai phap thiét ké két cau la:
Béng 7.23: Giai phap thiét ké két cAu

Lop Loai vat liéu Eyc =1540 (daN/cm®) hi(cm) | E;(daN/cm®)
4 BTN chat loai I hat min 6 4200
3 BTN chat loai I hat trung 8 3500
Mong cli

Kiém tra d vong dan hoi
Quy ddi cac 16p két cdo 40 dudng vé mot 16p nhu da 1am & phuong an dau tu tap trung 1 1an ta

c6 két qua nhu bang sau:

Lép vat licu E; t hi (cm) k hipi Ei
BTN chat loai I hat min 4200 1,200 6 0,750 14 3790
BTN chit loai I hat trung 3500 8

Ta c6 ty sb: % = % =0,424 = B =1,114(H/D)*** = 1,114.(14/33)**2=1,005

Vay E%4=1,005. 3790= 3809 daN/cm?

E \
ﬂ = E =0,424,—-= @ = 0,324 Tra-toan do hinh 3-1[2] dugc Ezh' =0,451
D 33 E, 3809 ¢

th

T

Een = 0,451.3809 = 1717 daNlem” > K%.Ey.'°= 1694 daN/cm?
Két cau 4o duong dam bao diéu kién do vong dan hoi
- Kiém tra cac 16p vat liéu toan khoi theo diéu kién chiu kéo khi udn trong cac 16p BTN:
- Tinh ting suét kéo udn Iénnhit ¢ day cac 16p BTN theo biéu thic 3-10:
O = 0.k, (7.16)
P : ap lyc banh cua tai trong truc tinh toan
kp: hé s xét dén didc diém phan bd tng suét trong két ciu 4o dudng dudi tac dung ctia
tai trong tinh todn, khi kiém tra v6i cum banh déi (1a truong hop tinh véi tai trong truc tiu chuén)
thi 14y k, = 0,85.
0'_ku : img suét kéo udn don vi
- Dbi véi bé tong nhya chat loai I 16p dudi:

~18000.6+16000.8
6+8

vei N 18 _ga0a vy B 1687
D 33 1235

=16857 daN/cm?

hi=14cm, E;

=13,65

ch,m
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Tra toan dd hinh 3-5[2] ta duoc: oy, = 1,89 do d6 &, =1,89.6.0,85 = 9,64 daN/cm?
-P6i véi BTN chit loai I 16p trén:

hy = 6 cm, E; = 18000 daN/cm?
BTN chit loai I 16p trén, h = 6¢m, E4 = 18000 daN/cm®
BTN chit loai I 16p dudi, h = 8cm, E3 = 16000 daN/cm?
L6p mong cii, Eghm = 1235 daN/cm?

Tinh tri s6 Eg’ ctia 16p BTN chit loai I 16p dudi va 16p mong ci:

E
Vi i=§=0,242 va ﬂzﬁzo,m?
D 33 E, 16000

Tra toan d6 hinh 3-1[2] ta duoc: EE—“’ = 0,122 nén-Ey, =1952 daN/cm?
3

voi H_8 _01gp va B _18000 4551
D 33 E, 1952

Tra toan dd hinh 3-5[2] ta duoc o, ¢.day 16p BTN 16p trén: o, = 1,93
V6i p = 6 daN/em® ta ¢6: o, =,1,93.6.0,85:= 9,84 daN/cm?
- Xac dinh cuong do chiu kéo udn tinh todn ciia cac 16p BTN theo 3-11[2]:
Rt = K1.Ko.Riw (7.17)

Ryu: cuong do chiu kéo ubn giGi han ¢ nhiét do tinh toan (muyc 3.1.5) dudi tac dung cua tai
trong tac dung mat l4n theo chi dan'é phu lucC.

Ky : hé s6 xét dén sy suy gidm eudng do theo thoi gian so véi cac tic nhan vé khi hau va
thoi tiét. Voi BTN chit loai HayKz= 1,0

K : hé s6 xét dén sur suy giam cuong do do vat liéu bi moi dudi tic dung cua tai trong
1111 1111

022

N;** (0,54.10°**

trung phuc.Véi BTN ta co: Kk, = =0,609

Vay cuong d6 kéo udn cua BTN chit loai I 16p dudi la:

Ri“ = ky.ko.Riw = 0,609.1,0.20 = 12,18 daN/cm?
Vay cudng do kéo ubn ciia BTN chit loai I 16p trén la:

Ri“ = ky.ko.Riw = 0,609.1,0.28 = 17,05 daN/cm?
Vi lop BTN chat loai I 16p duoi:

12,18

o,,= 9,64 daN/cm® < =12,96 daN/cm?

Véi 16p BTN chat loai I 16p trén:
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17,05 _ 18,14 daN/cm?

o, = 9,84 daN/em?® <

Vay két cAu thoa man diéu kién chiu kéo khi uén véi ca hai 16p bé tong nhya.

Két luin: Vay két cdu phan ky dwoc dam bao.

Bang 7.24: Két cAu 40 dwong phwong an dau tw phan ky

Lép Loai vat liéu , ’
doan (daN/cm?) (cm) (daN/cm?)
8 nam 1 BTN chat loai I hat min 6 4200

tiéptheo | 2 BTN chit loai I hat trung 8 3500
3 Lang nhya 3 16p 3 -
7 ndm 4 Cap phdi Da dam loai I 15 3000
dau ; Cap phoi thién nhién 15 2000
Cap phoi thién nhién 15 2000
L Eo=
Nén dat )
420(daN/cm?)

71




Chuong 8
LUAN CHUNG KINH TE KY THUAT
LUA CHON PHUONG AN KET CAU AO PUONG

Dé chon duoc phurong an 40 dudng ré hon va dam bao cac yéu cau ki thudt, ta tién hanh ludn
chimg,so sanh, kinh té, k¥ thuat cic phuong an 4o dudng.

Vé mit kinh té phai chon phuong an 40 dudng cé tong chi phi XD quy d6i nho hon. Dé tién
hanh so sanh cac phuong an dau tur ta tinh chi phi cho 1km két cau voi thoi gian tinh toan bang thoi
gian dai tu cua 16p BTN ctia phuong an dau tu tap trung 1 1an 13 15 nam.

Trong qua trinh khai thic va van doanh 1 dong von bo ra trong twong lai duoc quy dbi vé nim
gdc nhu sau: r = ! - (8.2)

il+ Eqa )
t : thoi gian tinh bang nim
Eqa: hé sb tidu chuan dé quy ddi cac chi phi khong ¢ung thoi gian, Eq=0.08

Tong chi phi xay dung va khai thac quy doi vé ndm goc-a ndm dau tién dua duong vao sur

dung 1a Py4:
qu = qu +§Lt (82)
t=1 (1+ Eqd)

Ky : tong chi phi tap trung; Cy; : tong chi'phi thudng xuyén & nam thir t.
8.1. Tinh Kgp

Tdng chi phi tap trung x4c dinh theoieong thiic:

qu:K0+ KCt nt+2' Kdt ; +Z¢n (83)
(I+E)* T (A+E)™ T (QA+E)™

Ko : chi phi xay dungbandau 1 km o duong (dong).
K : chi phi cai tao 4o-duwong néu co (dong).( K=0)
Kg : chi phi 1 14n dai tu 4o dudng (dong).
Kyt : chi phi 1 1an trung tu 40 dudng (dong).
Net, Nty Nt : thot glan tor ndm géc dén nam cai tai, dai tu, trung tu.
iy, it : SO 1an tién hanh dai tu, trung tu.
8.1.1. Xac dinh K, cho tirng phuong an
Phuong an dugc chon phéi ¢6 tong chi phi xay dung va khai thac quy doi 1km 4o dudng vé
nam goc c6 gia tri bé nhat Pyg min,
Pqa = chi phi tap trung + chi phi thuong xuyén.
Bang gia thanh tirng 16p vt liéu phwong 4n diu tw tip trung xem phu luc 32
Bang gia thanh tirng 16p vét liéu phwong 4n dau tw phan ky xem phu luc 33
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Bang 8.1: Bang xac dinh chi phi K, cho 1Km 40 duong

Phuong an Y N
) \ Phuong an Pau tu phan ky
Hang muc chi phi dau tu tap trung
(15 nam) Giai doan I Giai doan II
) VL 186.992,99 71.806,98 158.224,60
Pon gia xay dung
7, . NC 3.607,85 3.770,83 2.863,12
1m* 4o duong
M 14.896,80 12.878,09 6.573,23
L VL (A) 1.308.950.930,0 |502.648.860,00 |1.107.572.200,0
Truc ti€p phi xay dung
. NC (B) 25.254.950,0 26.395.810,00 | 20.041.840,00
1km theo don gia
M (C) 104.277.600,00 | 90.146.630,00 | 46.012.610,00
Chi phi tryc tiép xay
D=A+B+C | 1.438.483.480,0 |619.191.300,00 |1.173.626.650,0
dung 1km 4o duong
Chi phi chung d/km E =0,66B 16.668.267,00 | 17.421.234,60 | 13.227.614,40
Thu nhap
. . H=0,06(D+E) | 87.309.104,82" | 38.196.752,08 | 71.211.255,86
chiu thué tinh tréc
Gia tri du toan xay lap | T=D+E+H | 1.542.460.851;8. | 674.809.286,68 |1.258.065.520,3
Khao sat | K;=0,01T 15.424.608,52 | 6.748.092,87 12.580.655,20
Chi phi Khéc Thiétké | K;=0,01T 15.424.608,52 6.748.092,87 | 12.580.655,20
i phi .
g Tong K=K;+K; 30.849.217,04 | 13.496.185,73 | 25.161.310,41
Quanly |Q=0,01(T+K) | 15.733:100,69 | 6.883.054,72 | 12.832.268,31
Tong gi4 thanh
) ] . T+Q+K 1.589.043.169,54 | 695.188.527,13 |1.296.059.098,9
du toan trude thué
Thué VAT dau ra 0,05(T+Q+K) | 79.452.158,48 | 34.759.426,36 | 64.802.954,95
Tong gi4 tri DA Ko=
. 1.668.495.328,02 | 729.947.953,49 |1.360.862.053,9
(xay lap) &/Km 1,05(F+K+Q)

Phwong 4n diu tr tip trung: K, = 1.668.495.328,02 (d/Km)
Phuong 4n diu tw phan ky: Ko ™™ %" = 729,047.953 49 (d/Km)
Ko® ™M s = 1 360.862.053,92 (d/Km)
8.1.2. Chi phi dai tu Ky, trung tu Ky
Bang 8.2: Chi phi dai tu, trung tu

| Khoang thoi gian Ti 1é chi phi stra chita so vi von ban dau %
Vit liéu
. Daitu | Trungtu Dai tu Trung tu Thuong xuyén
tang mat
Kat Kir Kat K Cix
Bé tong nhya 15 5 420 51 0,55
CPDBD c6 lang nhua 7 4 49,6 8,7 1,92
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Phwong an déu tu tip trung (15 nim)

Phuong an dau tu tap trung (15 nam) ¢6 2 lan trung tu vao nam thir 5 va nam thi 10, khong 6
dai tu va ci tao ning cap

0 I 5l 1(1 15I
Tt (Kin) Tt (Kin)
Ko = 1668495328,02 — 0,05.1668495328,02 = 1.585.070.562 (d/Km)

Chi phi trung: Kyt = 5,1%K,=0,051.1585070562 = 808.385.986 (d/Km)
Chiphidaitu Kg=0

K K
Ky = Ko + T+ Ty (8.4)
A+E,)” (@Q+Ey)

Bang 8.3: phwong an dau tuw tip trung

Phuong an dau tutap frung
Nam — —
Ko Kat Kat quy doi veé 0 Kt Kut quy doi vé 0

0 1.585.070.562
5 808.385.986 550.173.919
10 808.385.986 374.439.125
15

Tong 2.509:683.605,47

Kqa =2.509.683.605,47 (d/Km)
Phuong an dau tu phan ky:
Giai doan I (7 ndm dau); Véi mat dudng cap phdi d4 dam c6 lang nhya, ¢6 1 1an trung tu vao
nam thtr 4, khdng c6 dai tu (thoi gian dai tu ding bang thoi gian tinh toan giai doan I)
Ko = 72994795349 — 0,05.729947953,49 = 693.450.555,82 (d/Km)
Chi phi trung tu : Ky = 8,7%K,“°" = 0,087.693450555,82 = 60.330.198,36 (¢/Km)

KGDI — KGDI + |'<t(l?.ltDI (8 5)
o °  (L+Eg)* '

60330198,36

KEP' = 693450555,82 + > —737.795.052,63 (d/Km)
(1+0,08)

Giai doan II (8 nam tiép theo): Tang mt 14 16p BTN ¢6 Tg = 15 nim, Ty = 5 nim, viy vio nim
thtr 12 ¢ lan trung tu:
Ko = 1360862053,92 — 0,05.1360862053,92 = 1.292.818.951,23 (d/Km)
Chi phi trung tu:
Kt = 8.7%K,“P"' = 0,087.1292818951,23 = 112.475.248,76 (d/Km)
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Chi phi dai tu: K4 =0

K" K
GDII __ 0 tr
“ T+ E,,) +(1+E 2 (8.6)
qd qd

(con _ 129281895123 112475248.76

- + =799.012.909,64 (¢/Km
o (1+0.08)’ (1+0.08)* (@kem)

Bing 8.4: Phuong an du tw phan ky

Phuong 4n dau tu phéan ky giai doan
Nam —
Ko Kat Kt Kit Kit quy doive 0
0 693.450.555,82
4 60.330.198,36 | 44.344.496,82
7
Tong 737.795.052,63
Phong an dau tu phan kyxgiai doan II
Nam N —
Ko Ko quy doi ve 0 Kt Ky Ky quy d6i ve 0
7 1.292.818.951,23 | 754.347.440,85
12 112.475.248,76 | 44.665.468,79
15
Tong 799.012.909,64
Tong hai giai doan 1.536.807.962,28

Vay: Kyq = Ky + K" £11536.807.962,28 (d/km)

8.2. Xac dinh tong chi phi thwdong xuyén quy ddi vé nim goc
Bao gdm cac chi phi cho.vige sita chita thuong xuyén, duy tu va tiéu tu hang nam, chi phi cho
van tai hang hod, hanh khéach dugc xéac dinh theo cong thirc :
t

C
;—(u |t5't ) =CyM +S.Q M, (8.7)
= qd

7
5

Cyt : Chi phi hang nadm cho viéc duy tu stra chira nho 1km 4o duong
Mss : Hé s6 tinh d6i phu thudc vao thoi gian khai thac tinh toan v6i hé sb hiéu qua kinh
té tiéu chuin Ey= 0,08
S : Chi phi van tai 1T.km hang hoa (d6ng/T.km)
M, : H¢ s6 tinh d6i phu thudc vao thoi gian khai thac tinh toan,hé s0 tang trudng luu
lugng q v6i hé sb hidu qua kinh tinh doi tiéu chuan Ey= 0,08

Qs : Khéi lugng van chuyén hang hoa trong nam tinh toan (T4n)
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8.2.1. Tinh Cy
Phwong 4n dau tu tap trung:
Ca=0.55%K,=0,0055.1585070562 = 8.717.888,09 (d/Km)
Phwong an dau tu phan ky:
Giai doan I (7 nam déu):
Ca=1,92%K,°>' = 0,0192.693450555,82 = 13.314.250,67 (d¢/Km)
Giai doan II (8 nam tiép theo):
Cy=0,55%K," = 0,0055.1292818951,23 = 7.110.504,23 (d/Km)
8.2.2. Xac dinh M5 va Mg
Tra bang véi Ey= 0,08, q = 7,0%.
Béng 8.5: Bang gia tri Mis va Mg

Phuong 4n dau tur Miss My
Pau tu trung (Ts = 15 nam) 8,559 5,051
Pau tu phan ky GBI (T = 7 nam) 5,164 4,138
Pau tu phan ky GBII (T = 8 nin) 5,706 4,406

8.2.3. Xac dinh chi phi van tai 1 TAn.Km hang hoa
S 14 chi phi vén tai 1 tin.km hang hoa:
_ Pbd Pcd

" By.G i By.G.V S (68)

Y =0,9:H¢ sO st dung trong tai; f§'=0,65: Hé sO st dung hanh trinh.
Pya: Chi phi bién d6i cho 1km hanhrtrinh ctia xe 6t6 (d/xe.Km)
Pri=k A.a.r
k-Heé sb xét dén anh'hueng cta diéu kién duong
V61 mat duong Az ¢6 k=1,09; Vi mit duong A, co k=1,14
M. La ti 1¢ giita chi phi bién ddi so véi chi phi nhién liéu A = 2,7
a = 0,328 (lit/xe.km) (Iugng tiéu hao nhién liéu trung binh ctia ca hai tuyén)
r :Gia nhién li¢u r = 11000 (d/1it).
Vi phuong an dau tur tap trung 1 lan
Pra =1,09.2,7.0,328.11000 = 10618,34 (d/xe.Km)
V6i phuong an dau phan ky
Giai doanI Py =1,14.2,7.0,328.11000 = 11105,42 (d/xe.Km)
Giai doan Il  Ppg =1,09.2,8.0,328.11100 = 10618,34 (d/xe.Km)
P.q: chi phi ¢6 dinh trung binh trong 1 gi¢y cho 6t6 (d/xe.h)
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2N
P's¢ - Chi phi ¢6 dinh cia loai xe tai thir i trong thanh phan dong xe
FAZ51 Gj=25tin = Pg=16474 (d/xe.h)
ZIL150 Gi=4tin = Py=25300 (d/xe.h)
Maz200 Gi=7tin = P =35687,5 (d/xe.h)

(16474.0,2+25300.0,4 +35687,5.0,15).N,,
(0.2+0.4+0.15).N,

0]
p = 2PN 89)

Pcd = = 25023,9 (d/xe.h)

Tinh vén tbc trung binh V:
V: Vian tdc xe chay trung binh trén duong V = 0,7.Vi,
V¢ : trabang 5.4 [2] vi duong cap IV ving dong bang va ddi thip ta dugc
Vi phuong an dau tur tap trung mot lan: miat dudng cap.cao A; CO:
Vit = 30 (km/h) ; V =0,7.30 = 2L (km/h)
V6i phuong an dau tu phan ky:
Giai doan I: 10 nim dau 1a mat dong cip cao A,
Vit =25 (km/h); V =0,7.25=17,5(km/h)
Giai doan I: 5 ndm sau mat duong cip. cao A
Vit = 30 (km/h); V=0,7.30 = 21 (km/h)
G: strc ché trung binh ciia cac 6t6 thamgia van chuyén:

o= 2CNf0225+044+0157

=4,2 (T)
>N 0,2+0,4+0,15
V6i phuong 4n dau tap trung ta co:
S= Lo + 250239 =4806,658 (d/T.km)

0650942 0,65.09.42x21

Vi phuong an du phan ky ta'co:

Giai doan | :
SeP = 1110542 + 250239 =5101,897 (d/T km)
0,65.0,9.4,2 0,65.0,9.4,2.17,5
Giai doan II :
S= 10618,34 + 250239 =4806,658 (d/T km)
0,65.0,9.4,2 0,65.0,9.4,2.21

8.2.4. Tinh khdi lwgng van chuyén hang hoa
Khbi lugng van chuyén hang hod tinh theo cong thirc:
Qus= 365.7.B. G.Ngs (Tén) (8.10)
Niss : Iuu lugng xe chay ngay dém & cudi thoi gian tinh toan ts (xe/ngd).
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Phwong an dau tu tap trung

Niss = 950.0,75 = 713(xe tai/ng.dém)

Quss = 365.0,9.0,65.4,2.713 = 639422 (tAn)
Phwong an dau tu phéan ky

Giai doan I Nis=553.0,75 =415 (xe tai/ng.dém)

Qus = 365.0,9.0,65.4,2.415 = 372174 (tan)

Giai doan II: N =950.0,75 = 713(xe/ng.dém)

Qus = 365.0,9.0,65.4,2.713 = 639422 (tin)

Bang 8.6: Bang tinh chi phi thuwomng xuyén

PA dau tur Cat Miss S Qs M, Cod (1+E0)'
Tép trung 8.717.888,09 | 8,559 | 4.806,658 | 639422 5,051 | 15.598.778.389
Phan ky GBI | 13.314.250,67 | 5,164 | 5101,897 | 372174 +|. 4,138 | 7.925.961.938
Phanky GBIl | 7.110.504,23 | 5,706 | 4.806,658. 639422 4,406 | 13.582.338.070
Bang 8.7: Bang so sanh lya chon phuong 4n két cAu 40 duwdng
So sénh Dau tu tip trung Pau tu phan ky
két cAu 4o duong (d/Km) (d/Km)
CPXD tryc tiép Kqg 2.509.683.605 737.795.053 799.012.909,64
CPXD thong xuyén 15.598.778.389 7.925.961.938 13.582.338.070
Tong giai doan 8.663 756 991 14.381.350.979
Tong 18.108.461.994 23.045.107.970

Két Luan: Chon phwong anidau tir tip trung

8.3. Tinh toan kiém tra két cAu 1é gia cb

8.3.1. Lura chon két ciu I@ gia cb

Truong hop giita phan xe chay danh cho xe co gidi va 1¢ gia ¢ khong co giai phan cach bén

hodc c¢6 dai phan cach bén chi bang 2 vach ké, tic 1a truong hop xe co gi6i van ¢ thé di 1an ra

hoic dimg dd xe trén phan 1é gia c6 thuong xuyén thi néu sir dung két cau 4o 1& mém, két cau 4o 1é

gia c0 phai dugc tinh toan thiét ké theo tiéu chuan mat duong hién hanh véi céc yéu cau sau:

Lop trén cung cuia I€ gia ¢ phai cung loai véi 16p mét trén cung cua lan xe lién ké nhung bé

day co thé cau tao mong hon.

Chiu dyung dugc luong xe tinh toan(xe tiéu chuan/lan.ngay dém) bang 30% dén 50% luu luong

xe tinh todn cua lan xe co gidi ke lién
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Két cu gia c6 can duoc xem xét dé khi cai tao mé rong mat dudng va nang cap dudng van tan
dung duoc dén muc i da két ciu da xay dung

Kiém toan diéu kién chiu kéo - ubn va diéu kién truot v6i banh xe ning nhét c6 thé dd trén 1&
gia cH(khi kiém toan khong xét dén hé sb xung kich va hé sd tring phuc)

Luu luong xe chay tinh toan ciia két cau 1& gia ¢6 1dy bang 35% dén 50% luu lugng xe chay
tinh toan cta lan xe co gi6i lién ké. Do vay, luu luong xe quy doi dung dé tinh két cau 1& gia cb:
N1s = 0,35.154 = 54 (truc qd/ng.dém) Tra bang 3-4, 3-5 (tiéu chuan [2] ) ta co

Bang 8.8: Bang tri s6 Eyc diing dé tinh két ciu 1€ gia ¢6

Nam Luu luong | Sétrucxe | Loaimit Eyéuciu Eyeu g™ Echon
tinhtodn | xequyddi | tctichluy | dudng (daN/m?) | (daN/m?) | (daN/m?)
5 27 0,05.10° Ay 954 800 954
7 31 0,08.10° A 930 800 980
10 38 0,11.10° A 1024 800 1024
15 54 0,19.10° A 1341 1100 1341
Bang 8.9: Két chu 18 gia cb phwong an dau tw tap trung
, i E,c =1341 hi Ei
Lop Loai vt li¢u (daN/em?) @ | (daNfem?)
1 BTN chat loai I 16p trén 5 4200
2 BTN chit loai I 16p dudi 7 3500
3 Cép phéi d4 dam loai I 15 3000
Cap phdi thién nhién 15 2000
Nén dat Eo = 420(daN/cm?)

8.3.2. Tinh toan kiém tra két cau1é gia co
8.3.2.1. V6i phuwong dn ddu tir tdp trung-I " lan (15 ndm):
Luru lugng xe tinh toan: Ng=54: (truc qd/ng.d) c6 E,. = 1341 (daN/cm?)
- Kiém tra 4o 1€ gia c6 theo tiéu chuin do vong dan hoi:
Chuyén hé nhiéu 16p vé hé 2 16p bang cach doi lan luot 2 16p mot tir dudi 1én trén twong tur
nhu trudng hop quy doi hé 3 16p vé hé 2 16p:
Bing 8.10: Bing két qua tinh toan cwong do

Lop vat liéu E; t h; (cm) K hipi E
BTN chatloai I16ptrén | 4200 | 1,589 5 0,135 42 2804
BTN chit loai I16p dudi | 3500 | 1,419 7 0,233 37 2644
Cap phoi loai I 3000 | 1,500 15 1,000 30 2466

Cap phi thién nhién 2000 15

. H 42
Ta co ty so: D= 3 =1,273 = Trabang (3-6) [2] : B = 1,140
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Vay El°=1,14.2804 = 3197 daN/cm?

Ve H = 4—2 =1273; E;’ = ﬂ = 0,131, Tra toan d6 hinh 3-1[2] dugc Ecdh‘ =0,464
D 33 E, 3197 E,.

— Eg =0,463.3197 = 1483(daN/cm?)
Chon do tin cy thiét ké 1a: 0,90, theo bang 3-2 [2] x4c dinh duge K= 1,10
K%.4.Eyc = 1,10.1341 = 1475(daN/cm?). Do vy Eg, = 1483 > K*4.Eyc = 1475 (daN/cm?)
Vay két cau 18 gia c6 thoa min cudng do theo tiéu chuan d6 vong dan hodi cho phép
- Kiém tra nén dit theo tiéu chuéin dam bao khéng truot.

Bang 8.11: Bang két qua tinh toan cwong dd theo diéu kién truot.

Lop vat liéu E; t h; (cm) k Nipi E t
BTN chit loai I 16p trén 3000 1,213 5 0,135 42 2532
BTN chit loai I16p dudi | 2500 1,014 7 0,233 37 2473
Cap phdi loai I 3000 1,500 15 1,000 30 2466
Cép phéi thién nhién 2000 15
Ta co ty s % = % =1,273 = Trabang(3-6)[2] :$ = 1,140
Vay E%y=1,14.2532 = 2886 daN/cm?

- Xac dinh tng suét cit hoat dong do tai‘treng barth xe tiéu chudn tinh toan giy ra trong nén dat
Tax nhu sau:

dc
Taco: Cv 2886 _ 6,871 Vi 2 =1,273 , vi nén dét co ¢ = 24°
E, 420 D 33

: T
tra todn d6 hinh 3-2[2] tadimoc -2 =0,025 = Toc =0,0256 =015 daN/cm?

- Xac dinh tng suat cat hoat'dong do trong lwong ban than cac 16p két cdu 4o dudng giy ra trong

nén dat T,y
Tra toan d0 hinh 3-4[2] ta dugc:  Tay = - 0,012
- Xac dinh Cy theo cong thire 3-8[2]: Ci = C.K1.K2.K3 (8.11)

C : Luc dinh cta nén dat
Ki: Hé s6 xét dén sy suy giam sirc chdng cat truot khi dat hodc vét liéu kém dinh chiu
tai trong dong va gy dao dong, voi két cau 18 gia cb thi 1dy K; = 0,9
K,: Hé sb xét dén cac yéu t6 tao ra su lam viéc khong déng nhét cua két ciu. Theo bang
3-8[2] tadugc K, =1
Ks: Hé sd xét dén su tang suc chéng cit truot cua dat hodc vat litu kém dinh

trong diéu kién chung lam viéc trong két ciu khac véi trong mau thir. Vi dat 4 sét taldy Ks=1,5
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Cy¢=0,32.0,9.1.1,5 = 0,432 daN/cm?
Tosc+Tay = 0,150 — 0,012 = 0,138 daN/cm?

Co 0432 _ 4 460
kS 0,94

Két qua tinh toan cho thiy 0,138 < 0,460 nén diéu kién chdng truot ciia nén dat duoc dam bao
- Kiém tra diéu kién truot ciia 16p cAp phéi thién nhién:
D6i 3 16p trén cting vé mot 16p nhur sau:

Bang 8.12: Bang két qua tinh toan cudng d) theo diéu kién trwot.

Lép vat licu E; t h; (cm) k Nipi E wi
BTN chat loai I 16p trén 3000 1,058 5 0,227 27 2865
BTN chat loai I 16p dudi 2500 0,833 7 0,467 22 2834
Cap phoi d4 dam loai 3000 15
o H 27 .
Ta co ty so: D m 0,818 = Trabang(3-6)[2] — B =1,079
Vay: E®,=1,079.2865 = 3091 daN/cm?
Xac dinh Egny, trén mit 16p cap phdi thién nhién:
LY = 15 =0,455
D 33 , A A 3 Echm
£ 420 — Tratoan do Kogan hinh 3-1 TL[2] =0,335
So_ %Y 0210 E,
E, 2000
— Egm = 670 daN/cm?
Ta c6 so do:

Lop trén; h=27.cm;E, = 3091 daN/cm®
Lop duéi- € = 0.5 daN/cm?, E, = 670 daN/cm?

- Xac dinh tmg suét cat hoat dong do tii trong banh xe tiéu chuan tinh toan gay ra trong 16p cap

phdi thién nhién nhu sau:
dc
Taco: E—tb=£9l=4,613va E:E:OASS,V& CPTN ¢6 ¢ = 40°
E, 670 D 33

\ T
Tra toan do hinh 3-2[2] ta dugc % =0,057 = T = 0,057.6 = 0,342 daN/cm?

- Xac dinh tng suét cat hoat dong do trong lrong ban than cac 16p két cau 4o dudng gy ra trong
nén dét Tav:
Tra toan do hinh 3-4[2] ta duoc:
- Xac dinh Cy theo cong thire 3-8[2]:

Tav=-0,007
Ctt = C.Kl.Kz.K3 (812)
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Cy¢=0,5.0,9.1.3 = 1,35 daN/cm?
Tt Tay = 0,342 — 0,007 = 0,335 daN/cm?
C, 1.35

=29 143
k' 0.94

Két qua 0,335 < 1,43 nén diéu kién chdng truot ctia cap phdi thién nhién duoc dam bao

- Kiém tra cac 16p vat liéu toan khoi theo diéu kién chiu kéo khi udn trong cac 16p BTN
- Pdi v6i BTN chat loai I 16p dudi:

> E,.h, 18000.5+16000.7

S+7

=16833 daN/cm?

hi=12cm, E, =

Bang 8.13: Bang tinh E’y, ctia hai 16p mong

Lop vat liéu E; t h; (cm) K h E
Cap phodi da dim loai I 3000 1,500 15 1,000 30 2466
Cap phéi thién nhién 2000 15

% = % =0,909 —> B =1,093 nén Ex®= 1,093.2466 =2695 daN/cm’

H_30_ = 0,156.Tra toan d6 hinh 3-1[2] duoc Eonn =0,397
D 33 Vg ESe

Véi —

Nén Egm = 0,397.2695 = 1070 daN/cm®

H 12 . E, 16833

Véi —=—=0,364 va == 15,732 . Tra toan d6 hinh 3-5[2] ta duoc
D 33 E, 1070

ch,m
0, = 2,11 vavéi p=6 daN/em® Ta cdi o, = 2,11.6.0,85 = 10,76 daN/cm?

- B6i voi BTN chit loai 1 16p trén : hy=5 cm, E; = 18000 daN/cm?
Bang 8.14: Bang tinh tri s6 Ey’ ciia cac 16p phia dudi

Lop vat ligu E; t hi (cm) k H Ew
BTN chit loai I 16p dudi 16000 | 6,487 7 0,233 37 3886
Cap phdi da dam loai [ 3000 1,500 15 1,000 30 2466
Cap phdi thién nhién 2000 15
Vi % = 2—7 =1121 suy ra 8= 1,121 nén Ey,* = 1,121.3886 = 4357 daN/cm?
Vi H_ 2—7 =1121 va Etcsc =0,096 , tra toan dd hinh 3-1[2] dugc C:)m =0,357

Vayco:
H 5

V6i —=—=0,152 va
33

D

E,
E

ch,m

Eehm = 0,357.4357 = 1555 daN/cm?

18000 _ 1, 576 tra todn db hinh 3-5[2] ta duoc

1555
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o, 0dayl6p BTN I6p trén: o, = 2,31tacé: o, = 2,31.6.0,85 = 11,78 daN/cm?
- Xac dinh cudng d6 chiu kéo udn tinh toan cta cac 16p BTN theo cong thirc 3-11[2]:
Rt = Kp.ko.Riw (8.13)
Rky: cuong do chiu kéo ubn gi61 han ¢ nhiét do tinh toan (myc 3.1.5) dudi tic dung cua
tai trong tac dung mot lan theo chi dan & phu luc C.
Ky : hé s6 xét dén su suy giam cuong do theo thoi gian so voi cac tac nhan vé khi hau va
thoi tiét. Vi BTN chit loai 114y Ko = 1,0

K1 : hé s6 xét dén su suy giam cuong do do vat liéu bi moéi dudi tac dung cua tai trong

trung phuc.Véi BTN ta co:
k, = % v6i: Ne s truc xe tinh toan tich luy k, = 11(’)];1' . 1111 57 = 0,742
Ne N;*2 5(0,22.10°

Vay cudng do kéo udn ctia BTN chit loai I 16p dudi la:
R = ky.ko.Riy = 0,742.1,0.20'=114,84 daN/cm?
Vay cuong d6 kéo ubn ciia BTN chit loai [ 16p teén 14;

R = Ki.ko.Ry, = 0,742.1,0.28 = 20,78 daN/cm?
Vi 16p BTN chat loai I 16p duéi:

g5 =15,79 daN/cm?

o,,=10,76 daN/ecm? <

Vi 16p BTN chat loai I 16p trén:

20,78

o,,= 11,78 daNfem® < =2211 daN/cm?

Vay két cau thoa man diéu kién chiu kéo khi udn véi ca hai 16p bé tong nhya.

Két luan: két ciu 40 dudng cuaa phwong an dau tu 114n dam bao cac tiéu chuin gioi han.
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Chuong 9

LUAN CHUNG KINH TE KY THUAT VA LUA CHON PHUONG AN TUYEN
A. Panh gia cac phuong an tuyén theo nhom chi tiéu vé k§ thuét
Tinh toan cic phwong an tuyén dua trén hai chi tiéu
Mirc do an toan xe chay (h¢ s6 an toan, hé sb tai nan téng hop,...).
Kha ning théng xe ctia tuyén. (ning luc thong hanh,...).
9.1. Hé s6 an toan
Heé sb an toan duoc tinh béng ti sO gitra van tdc xe chay trén doan dang xét va van toc xe chay
ctia doan thiét ké trudc, hé sb an toan cang nho thi chénh I¢ch van tdc gitra hai doan cang lon, do
do6 x4c xuit x4y ra tai nan cang 16n.
Cong thirc xac dinh Ka = Vel Viuse
Ta c6 nhan xét rﬁng xe con (Volga) c6 van toc tbe lonwa nhay cam véi cac didu kién cua
dudng nhu khi thay d6i 6 déc doc va khi di vao dudng cong thi van tc thay dbi kha rd rét. Nhu
vy ta tién hanh tinh toan x4c dinh Ky cho xe con.
Két qua tong hop xem phu luc 34a,b=35a,b

, K_..xl:
Xéc dinh hé s6 an toan trung binh. Ky"/= Q

2
Danh gia
Phuong an I: Chiéu di: Kayp = 0,861 > 0,8 ..An toan khong nguy hiém.
Chiéu vé: Ky = 0,862 > 0;8% An toan khong nguy hiém.
Phuong an II: Chiéu di: Ka = 0,887 >0,8 . An toan khéng nguy hiém.
Chiéu vé: Kgiy=10.892 >0.8 . An toan khong nguy hiém.

9.2. Xac dinh hé s6 tai nan tong hop

Hé s0 tai nan téng hop dugc xdc dinh theo cong thire sau :
14
Kin = z K, 9.1)
1

Vi Ki 1a cic hé sb tai nan riéng biét, 1a ty s tai nan xay ra trén mot doan myén nao do ( co cac
yéu t6 myén xac dinh ) véi s tai nan xay ra trén mét doan tuyén nao chon lam chuén.
+) Ky : hé s6 xét dén anh hudng cia luu luong xe chay & day Ky = 0,46.
+) Ky : hé s6 xét dén bé rong phan xe chay va cau tao 1& duong K, = 1,12
+) K3 : hé s6 ¢6 xét @én anh hudng cua bé rong 18 duong Kz = 1,8
+) Ky :hé sO xét dén sy thay ddi dbe doc cua timg doan duong.
+) Ks : hé s6 xét dén anh hudng ctia dudng cong nam.
+) Kg : hé s6 xét dén anh hudng ctia tim nhin thuc té ¢6 thé trén duong K= 1
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+) K7 : hé s6 xét dén anh huong ctia bé rong phan xe chay ctia cau thong qua hiéu sé chénh
1éch gitra khé cu va bé rdng xe chay trén duong K7 = 1.
+) Kg : hé s6 xét dén anh huong cia chiéu dai doan thing Kg = 1.
+) Kg : hé s6 xét dén anh hudng cta luu luong chd giao nhau Ko= 1,5
+) Ky : hé s6 xét dén anh hudng cua hinh thirc giao nhau Kjp = 1,5.
+) Ky1 : hé s6 xét dén anh hudng ciia tim nhin thyc té dam bao tai chd giao nhau cling mirc co
duong nhanh Ky; = 1.
+) Ki2: hé s6 xét dén anh huong cua s6 1an xe trén duong Ko = 1.
+) Kiz: hé s6 anh hudng cua khoang cach tir nha cura to1 PXC, Kj3 = 1.
+) Kis : hé sO xét dén anh huong cia do bam cua mat dudng va tinh trang mat duong Kys =1
Tién hanh phéan doan cing d6 déc doc, ciing dudng cong nam-cta cac phuong 4n tuyén. Sau d6
xé4c dinh hé sb tai nan cta hai phuong an :
Qua trinh tinh toan xem Phu luc 36a,b +37a,b
Xac dinh hé s6 tai nan tong hop trung binh theo cong thirc.

Kmtb — Z;‘:T Xl 9.2)
Phwong an I: Kinmax = 8,346 < 15. An toan khong.nguy hiém.
Chidu di : K = 4,938
Chiéu vé : Kinn = 4,599
Phwong an II: Kiymax= 8,346 <15. An toan khong nguy hiém.
Chiéu di : K, = 4,450
Chiéu vé : K= 4,176
9.3. Niing hrc thong xe thye té
Nang luc thong xe thuc t6 dugo.xac dinh béng cach nhan nang luc thong xe t6i da véi cac hé sb
Ky, Ky, ... K5 dé xét anh huong cua cac yéu to ciia duong va thanh phan xe chay t6i ning luc
thong xe thuc té: N =N, IT, B, (%) (9.3)
Nrx: Nang luc thong xe t6i da cua 1 1an xe Nx=1000 xe/h; Vi B la cac hé s tra bang:
+) B1 : hé s6 xét dén bé rong phan xe chay & day B; = 0,90
+) B2 : hé sb xét dén chidu rong 18 duong B2 = 0,7
+) B3 : hé s xét dén anh huong ciia d6 thoang ngang Ba= 1,0
+) B4 hé sb xét dén anh huong ciia xe tai va xe kéo mode s = 1,0.
+) Bs: hé s xét dén anh huong ciia do dbe doc. (theo bang 3.3.8 s6 tay thiét ké tap I1I)
+) Bg : hé s6 xét dén anh hudng ctia tim nhin Bg = 0,98.
+) B7 : hé s6 xét dén anh hudng ctia ban kinh cong nam. (theo bang 3.3.10 s6 tay tk tap IIT)
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+) Bs: hé sO xét dén anh huong cta sy han ché toc do Bs=1,0
+) B o : hé s6 xét dén anh hudng cua nat giao thong (phu thudc vao ty 16 6to 18 tréi...)Ke = 1,0
+) B1o: hé s6 xét dén tinh trang cua 18 duong B = 1,0.
+) B1a: hé s6 xét dén loai mat duong B11 =1,0.
+) B12: hé $6 xét dén vi tr cac cong trinh trén duong 1, = 1,0
+) Baa: hé s6 xét dén sy phén lan xe trén phan xe chay B13=1,02
+) B1a: hé sb xét toi su hién dién cua duong cong 1€ xe B14=1,0
+) Bas: hé s6 xét t6i thanh phan dong xe Bas = 1,0.
Tinh toan cu thé tich cac tri s [, B, theo phu luc 38a,b —39a,b

9.4. Tinh ning lyc théng xe trung binh cho toan tuyén theo cong thirc

No” = —ZZN:‘;‘ i 9.4)
Phuong 4n I: Chiéu di Ny, = 580,02
Chiéu vé& Ny = 580,99
Phuwong 4n II: Chiéu di N, = 593,47
Chiéu v& Ny = 592,22
Hé s st dung kha ning thong xe Z ( muec d6 thong xe thuan tién)
Hé s6 st dung kha ning thong xe Z phan anh aitrc do thudn loi xe chay ctia mdi doan tuyén dic
trung duoc x4c dinh bang cach chia lralugng xe chay thuce té da duoc quy di ra xe con chia cho

N

kha ning thong xe thyc té & muc trén:, Z;= (9.5

TX,i
Luu luong xe thiét ké gid'cao diém trong nam twong lai:
Noea'=0,12:Ncqamea = 0,12.1662,5 = 200 xcqd/h
Nrx;: xac dinh theo (*) 6 muc 9.3

Phuong an nao c6 trj s6 Zgi cang nho thi cang c6 uu diém. Pdi véi nhimg doan dudng co tri sb
Zi 16n hon giéi han cho phép thi can thiét tim bién phép cai thién cac yéu td hinh hoc cua duong dé
nang cao kha ning thong xe, va giam hé sé phuc vu Z;.

Heé sb sir dung nang lyc thong xe trung binh.

N

= th
N tx

Zy, (9.6)

Phuong an I: Hé s6 sir dung ning luc thong xe 16n nhat Zym= 0,368 < 0,55. Kha ning thong
xe dat yéu cau véi cép dudng thiét ké. Zy= 0,336

Phuong an II: H¢ $O str dung nang lyc thong xe 16n nhét Zma= 0,368 > 0,55. Kha nang thong
xe dat yéu cau véi cip duong thiét ké. Zy = 0,331
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B. Panh gia cac phuong an tuyén theo nhom chi tiéu vé kinh té va xay dung
Luan ching kinh té k¥ thuat, so sanh lya chon cic phuong 4n tuyén dua trén nguyén tic lya
chon phuong an ¢6 tong chi phi xdy dung va khai thac quy d6i vé nim gdc nho nhat:
E & C

Py= —CK +) (9.7)
OBy ™ tz_l:(l+Eqd)‘

Ei : HE ) hi¢u qua kinh té tuong dbi tiéu chuan ddi vai nganh giao thong van tai E = 0,12
Eqa: Tiéu chuan dé qui di cac chi phi bo ra & cac thdi gian khac nhau,Eqq = 0,08
Kqa: Chi phi tap trung timg dot quy dbi vé ndm gbc
Cu : Chi phi thuong xuyén hang nim, ts: Thoi han so sanh phuong an tuyén (Ts = 15 nim)
9.5. Xé4c dinh chi phi tip trung timg dot
tSS

A I (h)
Koo =Ko+ Ky —+> Ko — > Kun — K +K" + _AKT - (98)
QA+E) TA+E™ TEA+E,)™ T (1+Eg)

Ko: Chi phi xay dung ban dau ctia cac cong trinh tréntuyén.

K : Chi phi cai tao & ndm t (trong do an lay K= 0)

Kg: Chi phi dai tu 6 nam t ( Kg = 0)

Kt : Chi phi trung tu & nam t.

Ko™: Tong vén luu dong do KL HH thuong xuyén nam trong qué trinh VC trén dudng.

AKy(h): Lugng vén luu dong hang namtang 1én do sirc san xuat va tiéu thy tang,

Ko(N) : Ton that do chiém dat néng,nghiép. Chi phi nay duoc tinh trong phi ton trong dén
bu rudng dét khi tinh chi phi xay dung ban dau Ko nén khong tinh thanh mot khoan riéng
9.5.1. Xac dinh Ky

KOPAtuyén — KOXDN + KOXDM + KOXDC + KO.DB (9.9)
9.5.1.1. Xdc dinh K¢*™ xdy diengmen-duong:
Phuong an I:
Khéi luong dét dao nén V.= 17976,64m°
Khdi lugng dat ddp Vaz,= 2681305  m°
Khéi lugng dao ranh Vi, = 938,02m*
Phuong an II:
Khéi luong dét dao nén V.= 12644,76m°
Khoi lugng dat dap Vaz,= 27884,06 m°
Khéi luong dao ranh Vig, = 856,87  m°
Dit cap 111, Pap dat dung may dam 25T. P chit yéu cau k = 0,98, Pao dit ding may dao < 0,8
m>, 66 < 10T, Cu ly van chuyén <300m

Tra dinh mirc XDCB ta ¢6 két qua tinh toan:
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Chi phi xdy dung nén duwdng xem phu luc 40

Bang 9.1: Chi phi xdy dung nén duwong

Cac hang muc Ki hiéu Phong an 1 Phong an 2
VL
Chi phi tryc tiép NC 673.612.502,54 | 603.870.642,23
M 2.596.213.197,38 | 2.472.850.585,67
Tong chi phi truc tiép D=VL+M+NC | 3.269.825.699,93 | 3.076.721.227,90
Chi phi chung E=0,66.NC 444584.251,68 | 398.554.623,87
Thu nhép chiu thué tinh trudc H=0,06.(D+E) 222.864.597,10 | 208.516.551,11
Gié tri du toan xay lip T=D+E+H 3.937.274.548,7 | 3.683.792.402,38
Khao st K;=0,01.T 39.372.74549 | 36.837.924,03
Thiét ké K2=0,01.T 3937274549 | 36.837.924,03
Cong K=Ky+K; 78.745.490,97 | 73.675.848,06
Quén ly Q=0,01.(T+K) 40.160.200,40 | 37.574.682,51
Téng gia thanh du toan trudc thué T+K+Q 4.056.180.240,07 | 3.795.042.933 44
Thué VAT dau ra 0,05(T+K+Q) 202.809.012,00 | 189.752.146,67
Tong gi4 du toan xay lap sau thué | Ko=1,05(T+K+Q) | 4.258.989.252,07 | 3.984.795.080,12

Phwong 4n tuyén 1:

KoV = 4258989252,07 - 0,05:4056180240,07 = 4.056.180.240,07 (d/tuyén)

Phwong 4n tuyén 2:

Ko™ = 3984795080,12 — 0,05.3795042933,44 = 3.795.042.933 44 (d/tuyén)
9.5.1.2. Xdc dinh KoP® dén biviudng ddit nong nghiép:

Ko™ = KoP va dugcxacdinh bang cong thirc sau:

Ko™ =l L. Hegnu

(9.10)

loa: Déi dét cd dinh danh cho duong (bé rong dai dét bi chiém dung thuong xuyén) tinh tir

mép chén ta luy mdi bén 10m, ta 14y trung binh 4= 19(m) chung ké ca nén duong.

L: Chiéu dai cta tuyén duong. & day L= L yyén

Haénbe: Gid dén bu rudng dét 14y bang 150.000d/m?

Tong chiéu dai dén bu ctia phuong an 1: Ly, = 3553,61m
= Ko™ = 19.3553,61.150000 = 10.126.335.000 (d)

Tong chiéu dai dén bu clia phuong an 2: Lyyén = 3511,19m
= Ko™ = 19.3511,19.150000 = 10.006.891.500 (d)

9.5.1.3. Xdc dinh K¢*®° cho xdy ding cong:
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Tién hanh tinh toan cho cac chi phi xay lip cong nhur:

D6 bé tong dng cdng, xay dung mong cong

Xay dung dau cong, chdng thAm méi ndi cong
Xem phu luc 41
Xem phu luc 42

Phwong an 1: ¢6 15 cong
Phwong an 2: ¢6 17 cong

Béng 9.2: Chi phi xiy dung cong

Cac hang muc Ki hiéu Phong an 1 Phuong an 2
VL 78.635.915,00 | 86.670.769,50
Chi phi truc tiép NC 24.332.876,25 | 26.716.724,25
M 4.322.791,00 | 4.496.423,00
Tong chi phi truc tiép D =VL+M+NC 107.291.582,25 | 117.883.916,75
Chi phi chung E=0,66.NC 16.059.698,33 | 17.633.038,01
Thu nhép chiu thué tinh truéc H = 0,06.(D+E) 7:401.076,83 | 8.131.017,29
Gié tri du toan xay lip T = D+E+H 130.752.357,41 | 143.647.972,04
Khao st K1=00LT 1.307.52357 | 1.436.479,72
Thiét ké K2=00LT 1.307.52357 | 1.436.479,72
Cong K = K1+K2 2.615.047,15 | 2.872.959,44
Quén ly Q.= 0,01.(T+K) 1.333.674,05 | 1.465.209,31
Tong gia thanh dy toan trude thué T+K+Q 134.701.078,60 | 147.986.140,80
Thué VAT dau ra 0,05.(T+K+Q) 6.735.053,93 | 7.399.307,04
Tong gia du toan xay lap sau thué Ko=1,05.(T+K+Q) | 141.436.132,53 | 155.385.447,84

Phuong 4n tuyén 1 c6

Kot = 141436132,532.0,05.134701078,60 = 134.701.078,60 (ddng/tuyén)

Phwong 4n tuyén 2 cé

Kocé"g = 155385447,84 — 0,05.147986140,80 = 147.986.140,80 (dong/tuyén)

9.5.1.4. Xac dinh chi phi xay dung mat duong :

Phwong 4n 4o dudng chon 13 phuong an dau tu tap trung, do do ta chi tinh Ko cho dau tu mot

l4n 15 nam.

Chi phi cho x4y dung mit duong gdm c6 xdy dung 4o dudng phan xe chay, phan nén duong

mé rong trén nhiing duong cong nam cd ban kinh nho, phan 1€ gia cd

Trude hét ta xac dinh dién tich phan mat duong dugc mo rong & cac doan duong cong nam céd

ban kinh nho ciia cac phuong an tuyén

Gia thanh va chi phi xay dung mét dwong: xem phu luc 43 — 46
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Phuong an 1:
Ko =5929181682,61 — 0,05.5646839697,73 = 5.646.839.697,73 (&)
Phuong én 2:
K, = 5858404110,80 — 0,05.5579432486,47 = 5.579.432.486,47 (&)
Gia thanh gia c6 1¢ phwong an I va IT xem phu luc 47 va 48
Dién tich mé rong phin xe chay PAI va PAIIL: xem phu luc 49 — 52
Dura vao cic két qua tinh toan trén:
Lap bang tién lwgng cho cac phwong an Xem phu luc 53 - 55

Bang 9.3:Béng tong mirc diu tw

Chi phi theo don gi4 , Thanh tién (dong)
N Ki hi¢u
(dong) Phong 4n 1 Phong 4n 2
Chi phi vat liéu A 5.632.804.741 | 5.490.254.852
Chi phi nhan céng B 804.741.955 734.482.921
Chi phi may xay dung C 3.040.993.679 | 2.905.832.419
Tong chi phi vat liéu A=Al 5.632.804.741 | 5.490.254.852
Tong chi phi nhan cong B = B,.1,064.1,46 1.250.118.342 | 1.140.975.149
Tong chi phi may XD C=Cy.1,07 3.253.863.236 | 3.109.240.689
Chi phi tryc tiép D =A+B+C 10.136.786.320 | 9.740.470.690
Chi phi chung E=0,66.B 825.078.106 753.043.598
Chi phi chiu thué
) , F=0,06.(D+E) 657.711.866 629.610.857
tinh trude (d/km)
Gia tri DT xay lip trude thué | = D+E+F 11.619.576.291 | 11.123.125.145
Thué VAT dau ra (d¢/km) H=0,05.1 580.978.815 556.156.257
Gia tri xay lap sau thué Gl=I+H 12.200.555.106 | 11.679.281.402
Chi phi khéc
a. Giai doan A
chuan b dau tu
Piéu tra, khao sat
o . (1) = 2,12.Lyyin 7.533.653 7443723
kinh t€ doc tuyén
Thuy chuén k§ thuat (2) = 0,34. Loyt 1.208.227 1.193.805
Do vé& binh 6
o (3) =50.0,75.Luyén 133.260.375 131.669.625
ty 1& 1/10000
Po v& tric doc (4) =0,2.Lyyén 711 702
Po v& tric ngang .
) (5)=S6 TN.0,25 9.000.000 9.000.000
(cach nhau 100 m)
k= (1)+(2)+(3)+(4)+(5) 151.002.966 151.002.966
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Lap du an va viét bao céo (6) =0,06.K 9.060.178 8.958.471
Gia tri khao sat sau thué (7) = (K+0.06K)*1.188 190.155.015 188.020.395
Chi phi 1ap bao cdo NC

o (8) = 0,425%.1,1. G1 57.037.595 54.600.641
kha thi
Chi phi tham dinh bao cao NC kha
i (9) = 0,04%.1,05. G1 5.124.233 4.905.298
a= (6)+(7)+(8)+(9) 261.377.022 256.484.805
b. Giai doan 5
thyc hién dau tu
Diéu tra, khao sat
o . (1) = 4,69.Lyyin 16.666.431 16.467.481
kinh té doc tuyén
Thuy chuén k§ thuat (2) =0,34.Lyyn 1.208.227 1.193.805
Do v& binh db
o (3) =50.1,2.Liuyén 21.321.660 21.067.140
ty 1€ 1/1000
Po v& trac doc (4)=02L 711 702
Po v& tric ngang A
) (5)=S6 TNx0.25 18.000.000 18.000.000
(cach nhau 100 m)
Tong chi phi GD thuc hién da
ong G Pl ) MO G ) = (@+@+B)+(@)+(B) | 57.907.040 57.430.664
u
Lap dyu an, viét bdo cdo 0,06.k; 3.474.422 3.445.840
Khao sétdia chat khu vuc thiét ké ki thuat
Kh X z r 1,( X h A
O SHIONE MO €0 Y AT R (7)°= 2.6.0,24.Layin 10.234.397 10.112.227
khoan
Xé4c dinh chi tiéu co 1y ciia mau dat L ox
; (8)=S616 khoan.12.0,23 | 22.080.000 22.080.000
nguyén dang
Tong chi phi KS dia chat khu vuc
ko = (7)+(8) 32.314.397 32.192.227
TKKT
Lap duy 4n, viét bao céo (9) = 0,05.k; 1.615.720 1.609.611
Gia tri khao sat sau thué (10) = 1,188.
113.230.156 112.477.870
X[(k1+0.06k;)+(K2+0.05K)]
Chi phi TKKT (11) =1,35%.1,1.0,8.1 138.040.566 132.142.727
Chi phi tham dinh TKKT (12) = 0,088%.1,05.G; 11.273.313 10.791.656
Chi phi thdm dinh dy toan (13) =0,079%.1,05.G; 10.120.360 9.687.964
CP 1ap ho so moi thau va pt danh
(14) = 0,198%.1,05.G; 25.364.954 24.281.226

gia HS DTXL
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Chi phi giam st thi cong (15) = 0,943%.1,05.G; 120.803.796 115.642.405
Chi phi tham dinh h6 so moi thau
PN (16) = 0,02%.1,05.G; 2.562.117 2.452.649
va kq dau thau
Chi phi cho
(17) = 0,85%.1,05.G; 108.889.954 104.237.587
ban quan li du an
Chi phi 13p h6 so hoan cong (18) = 10% .1,05.(11) 14.494.259 13.874.986
Chi phi GP MB, dén bu va trg cap | (19) = Gia dén bu 1m®.dién
L : 10.127.788.500 | 10.006.891.500
tai dinh cu tich dén bu
Tong chi phi GD thyc hién dau tr | b = (10)+(11)+...+(19) 10.672.567.977 | 10.532.480.570
c. Giai doan c
két thuc dau tu
Chi phi tham dinh
o (1) = 0.3%.1,05.6; 38.431.74858 | 36.789.736,42
quyét toan cong trinh
Chi phi thAm dinh
. (2)=1%11.G; 134.206.106,2 | 128.472.095,4
chat lugng cong trinh
Chi phi bao hiém cong trinh (3) 2.0.5%.1,1.G; 67.103.053,08 | 64.236.047,71
Tong chi phi GP két thuc dau tu c=(1)+2)+(3) 239.740.907,8 | 229.497.879,6
Tong cong chi phi khac L =a+b+c 11.173.685.906 | 11.018.463.255
Du phong phi M =10%.(Gy+L) 2.337.424.101 | 2.269.774.466
Tong mirc dau tur Gl+L+M 25.711.665.113 | 24.967.519.122
Két luén :

Tong mirc dau tw cia phwong an I:  25.711.665.113 (d)
Tong mire dau tw ciia phwong an I1:  24.967.519.122 (d)

Thué VAT cho mdi phuong an 1a 5% gia tri ctia tong muirc dau tu. Chi phi xdy dyng ban dau
p g g g p

chinh 14 tong murc du tu sau khi da trir thué.
An dinh chi phi xay dung ban dau:

Phwong an 1:

Ko=25711665113 —0,05.25711665113 = 24.426.081.857 (d)

Phuong an 2:

Ko=24967519122 — 0,05.24967519122 = 23.719.143.166 (d)
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9.5.3. X4c dinh Ko™

Tong von luu dong do khdi lugng hang hoa thuong xuyén nam trong qua trinh van chuyén trén
dudng cho timg phuong 4n (tuong duong voi gia tri ca sé hang hoa luu dong trong qua trinh van
chuyén trén dudng).

Ko = % (ddng/tuyén) (9.12)

G :Gia trung binh 1 tin hang chuyén ché trén dudng d/tin G = 2.000.000 (d/1tAn)
Qo : Luong hang van chuyén g voi ndm dau dua cong trinh vao khai thac.

_ Q
@+ p)*

Quss : Luong hang véan chuyén trong nim thir ts = 15-(nim)

Qo 9.12)

p: Mtic ting truong luong hoa hang nam iy bang mirc tang trudng xe p = 0,07
Qiss = 365.Niss .v.B.G
Niss : Luu luong xe tdi & nam tinh toan (xe.tai/ngd)
v: Hé s6 str dung tai trong y = 0.9; B: Hé s6 str dung hanh trinh p = 0,65
G: Trong tai trung binh cua xe tai chay trén duong;
T : Tong thoi gian hang hoa ndmstrong qua trinh van chuyén (ngay dém) trong nam.

o 35l

- (9.13)
24.0,7V,,

Liuyén : Chiéu dai phuong ntuyén (kim)
Vig thuyés - Toc @0 xe chay 1y thuyét
Chi tiét Xem phuluc 56
Phuong 4n 1: Ko" = 1.576.940.648 (d6ng)
Phuong 4n 2: K" ='1.531.252.384 (dong)
9.5.4. Tinh AK"

AK® 13 lugng von luu dong tang 1én hang nam do stic san xuat va tiéu thy tang (dan toi luu
luong xe ting dé chuyén chd sé hang do)
Nt—l

AR = gD Ne =Ny (9.14)
N 0
Nt, Nt1, No: Luu lugng xe tai ndm thir t, t-1 va nam bat dau dua duong vao khai thac

600

No= — 22" =217 (xe tai/nad
°T @+ 007" ( &)

AK® duge xac dinh cho ca hai phuong an duoc tinh toan chi tiét 1ap thanh bang
Xem phu luc 57 - 58
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15 AK (h) B
Phuwonganl: > ——' _ =618.769.222 (d/tuyén)
1 (1+ Eqd)

15 AK (h) n
PhuwonganIl: ) ——'—— =600.841.792 (d/tuyén)
T (1+Ey)

9.5.5. Chi phi trung tu, dai tu

Vi két cau 40 dudng duoc dau tu nhu da néu thi ta thiy trong thoi gian khai thac sir dung c¢6

2 1an trung tu & cac ndm thtr 5 va nam thir 10 va khong c6 dai tu

Chi phi cho mét lan trung tu:
Kt = 0,051. (K + Kcong + Kuén)
Ktr t Ktr .t K

Phwong 4n 1: t = + rt__ —602.552.950,2 (dong/tuyén)
Z(:I-—i_ Eqd)t (1+ Eqd)5 (l+ Eqd)10

K ; K r K I O é
rt trt Lt =583.243.547,7 (dong/tuyen)

Phuong an 2: =
BN ) ey T U Eny | B

Bang 9.4: Tong chi phi tp trung quy doi

Tén Kmd+ Kcéng"' Knén CDT ZKtr.t

PAl 10.329.607.067 526.809:960,4 602.552.950,2
PA2 9.998.584.639 509.927.816.6 583.243.547,7

9.6. X4c dinh chi phi thwong xuyén hang nam Crxr

Coe = COT + CYC+ CEPCT + 0@ + ™M+ X + CME (d/niim) (9.15)
C°": Chi phi duy tu bao dubng hang nim cho céc cong trinh trén duong

C®: Chi phi van tai hang nam

C ©T: Chi phi cho bbc bo va chuyén tai.

C™: Chi phi ton that cho'nén kinh té qudc dan do hanh khach mét thoi gian di lai

C"™: Chi phi ton tht do tai nan gay ra.

C."™: Chi phi tinh cho timg dot tic xe.

CM-: Chi phi tén thit hang ndm cho nén KTQD do van chuyén trén mang lu6i dudong khong

thuan loi

Trong db 4n cho phép bo qua cEP T ™ cM

9.6.1. Tinh C°T

Phuong an I

CPT = 0.55% Ko = 0.55% (Ko™ +Ko ™ K, ) = 486.288.284 (d/tuyén.nim)
Phuong én II:

CPT = 0.55% Ko = 0.55% (Ko™ +Ko™+ K, ) = 470.704.697 (d/tuyén.nim)
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Téng chi phi duy tu bao duéng va tiéu tu hang nim CP" Xem phu luc 59

9.6.2. Tinh C, ¢

C°=Q.S.L (9.16)
Q: : Luong véan chuyén hang hoa trén dudng ¢ nam thir t:
Qi= 365.y.3.G.N; (T) 9.17)
S : Gi& thanh vén tai (&/1T.km)
= P + e (/T km) (9.18)
ByG prGV

Taco: =0.65;y=0.9; G=4.2(T)
V: vén toc xe chay trung binh trén duong
V,; =0,7.62,13 = 43,49(Km/h)
V, =0,7.63,22 = 44,25(Km/h)
Ppa : Chi phi bién d6i trung binh cho 1Km hanh trinh ctia xe
Pra = kA.ar (9.19)
k: Hé s xét anh huong ciia diéu kién duong(dia hinh. mat duong...)
Phuong an I: mat duong Al k = 1,09
Phuong an II: mat duong AL k = 1,09
A =2,7;r=11000(d/1)
a: luong tiéu hao nhiénligu = aun wyén/ Lauyén (/KM)
a™ = 1,2287 (I/tuyén) =™ =0,344 (I/Km)
aP'= 1,0982:(U/tuyén) = a™'' = 0,313 (I/Km)
Két qua tinh Py :
Phuong an tuyényl¥
Prs =1,09.2,7.0,344.11000 = 11.136,31(d/Km)
Phuong 4n tuyén 2:
Ppa =1,09.2,7.0,313.11000 = 10.132,75(d/Km)
P.q : Chi phi ¢b dinh trong 1gid cho 6t6. Theo két qua tinh & chuong VII, ta c6:

PN
Peg = —Z odi’ (9.20)

(16474.0,2+25300.0,4 +35687,5.0,15).N,,
(0,2+0,4+0,15).N,,

Pcd =

=25.0239 (d/xe.h)

Chi phi van tai S: Phuong an tuyén 1: S =4.770,555 (d/T km)
Phuong 4n tuyén 2: S =4.358,219 (d/T.km)
Tac6C,® dugc tinh theo conh thiic C° =Q,.S.L (d/tuyén.nam)
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Két qua tinh toan Xem phu luc 60 — 61

vC

C .
Phuwong anI: Y ——— =54.712.561.079,6 (d/tuyén.nim)
+Eg)'
cYr .
Phuong an Il: ¥ ———— =49.386.898.733,1 (d/tuyen.niim)
L+Eq)
9.6.3. Tinh C™©
Cr®=365 No| =4t [H, +NE| B vt |, |.C (9.20)
V, vV,

O day khong ¢ xe buyt nén ta chi tinh cho xe con.

cC= 365[N;= [VL Tt }HC}.C (d/ndm) (9.21)

N¢: La Iuu lwong xe con & nam thir t
N¢ = NS(1+q)! (9.22)
Hc: S6 hanh khach trén mot xe con He = 3(nguoi); t= Q(h)
L: Chiéu dai hanh trinh cho khéch L = Ly,
C: Ton that trung binh cho nén KTQD ctia hanh khach trong mot gid;C = 2.000 (d/h)
V. Van tbc ky thuat cta xe con V; = 60(Km/h),

Chi tiét xem phu luc 62
C HK i
Phuong an I: > ———— =155.593:595,34 (d/tuyen.nim)
(1+Eg)
C HK B
Phuong an II: 2 ——— =153.736.250,18 (d/tuyén.nim)
L+Ey)

9.6.4. Tinh C™
Chi phi tai nan duoc tinh theo ¢éng thic : C"™ = h.C

Ca™: Tén that trung binh cho mét vu tai nan lay bang 5.10° (dong/vu).

365.N,.L.115
h=  10° (d/nam)
Xem phu luc 63
Tong chi phi phwong 4n |: ZCquTN = 35.786.526,927 (d)
Téng chi phi phwong an II: ZCudaN = 35.359.337,542 (d)
qud = 1,5.K(11d + gafﬁ =08.155.121.385 (d)
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tss Ctxt

P2 =15K? +) — &t
o o ;(14' Eqd)

-=91.570.984.286 (d)

Bang 9.5: Bing tong hop két qua tinh ton theo chi tiéu Pga

Chi tiéu Pon vi Phong an 1 Phong an 2
Chi phi tap trung Ka dong 28.509.927.933 27.682.856.846
Chi phi thong xuyén Ci dong 55.390.229.485 50.046.699.018
Tong chi phi xay dung va .
) dong 08.155.121.385 91.570.984.286
khai thac quy doi Pyq
Kién nghi chon Phwong an 2

Bang 9.6: Bang tong hop cac chi tiéu so sanh'phwong 4n tuyén

STT Céc chi tiéu so sanh Don vi I T an i ITénh gi?
) Chi tiéu chat luongsir dung
1 Chiéu dai tuyén Km 3,55361 3,51119 X
2 He sb trién tuyén 1,531 1,513 X
3 Goc ngoit trung binh do  [+45°49°'12” | 46°36°36” X
4 S6 duong cong nam sir dung 10 8 X
5 Goc ngat 16n nhat 81°22°15” | 112°00°07” | «x
6 Goc ngit nho nhat 9°1146” 15°13°22” X
7 S6 duong cong dimg 9 8 X
8 Bn kinh D.C nam nho nhat m 150 150
9 Bén kinh B.C namdénnhat m 500 500
10 | Do doc doc 16n nhatdd st dung | % 3,7 2,3 X
12 | Bankinh D.C dimg 16i nhonhat | m 2500 5000 X
13 | Bankinh D.C dng 1dm nho nhat| m 2000 3000 X
14 Tdc do trung binh,Xe Zil150 | Km/h 62,13 63,22 X
15 Thoi gian xe chay trung binh Gio 0,0584 0,0554 X
16 Luong tiéu hao nhién liéu lit/Km 0,3303 0,3161 X
17 Hé s0 an toan 0,858 0,889 X
18 Hé s6 tai nan 3,385 2,855 X
19 Hé s6 sd niang lyc thong xe 0,336 0,331 X
1) Chi tiéu kinh té
20 Chi phi x4y dyng cong trdong | 141,436 155,385 X

97




21 Chi phi xdy dung 40 dudng | tr.ddng | 5.929,182 | 5.858,404 X

22 Chi phi tap trung, Kqd trdong | 28.509,928 | 27.682,857 X

23 Chi phi thuong xuyén, Ctx | trdong | 55.390,229 | 50.046,699 X

24 Tong chi phi quy d6i Pqd | tr.dong | 98.155,121 | 91.570,984 X
25 Hiéu s6 thu chi NPV tr.dong 3.634,978 X
26 Chi tiéu sinh 161 B/C 1,1354 X

27 Suét thu lgi ndi tai IRR % 14,38 X

28 Thoi gian hoan von ciaPA | Nam 6,95 X

29 Tong mirc dau tur Ng.dong| 21.712.000 | 24.968.000 X

30 Béo v¢ moi truong Puoc dam bao

1) Chi tiéu vé diéu kién thi cong

31 Khdi luong dat dio m® | 17.976,64 }.12.644,76 X

32 Khéi lugng dat dap m® | 26:813,05 .| 27.884,06

33 Tong chiéu dai cong ¢=75cm m 11 11

34 | Tong chiéu dai cong ¢=100cm | m 64 75

35 | Tong chiéu dai cong ¢=125cm | m 35 46

36 | Tong chiéu dai cong ¢=150cm |+.m 38 24 X

37 | Tong chiéu dai cong ¢=175cm “{Hum 23 33

38 | Tong chiéu dai cong ¢=200cm &y m 26 26

39 Tong s6 cau nho cai 0 0

40 Piéu kién thi cong thuén loi thuén loi

41 Diéu kién cung cép vat li¢u thuén loi thuén loi

Kién nghi Chon phuong 4n 2
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Chuong 10

DANH GIA TiNH KHA THI CUA PHUONG AN TUYEN
THEO CAC CHI TIEU NPV, IRR, B/C
O trén ta dd x4c dinh dugc téng chi phi xdy dung va khai thac tinh dbi vé& nim gbc Pga cua 2
phuong 4n va da tién hanh lua chon duoc phuong 4n tot nhét, tuy nhién Py khong thé dung dé
danh gia hi¢u qua cua vi¢c déu tu von vao xay dung vi né khong cho ta biét dugc mire do thu loi
c6 duoc do 1am duong thong qua hé sb hiéu qua kinh té hodc thoi gian hoan vén. Panh gid hiéu
qua kinh té tirc 13 phai tinh toan so sanh hé sb hiéu qua kinh té mang lai do xdy dung duong theo
phuong an chon so voi phuong 4n nguyén trang. Dé danh gia hiéu qua kinh té ctia phuong an dau
tu, ta s dung céc chi tiu NPV, IRR, B/C(BCR) va xac dinh thoi gian hoan von Thy.
O day tuyén thiét ké 1 hoan toan mdi, hién trang 13 chua.eé'dudng, nhung trong pham vi d6
an ta xét dén cac chi tiéu tai chinh voi gia thiét tuyén cii sau d6 so sanh va danh gid.
10.1. Xac dinh chi phi va lgi ich clia tuyén méi so véi giitnguyén hién trang gia thiét
Gia thiét cac dic diém cua tuyén duong cii
Chiéu dai tuyén: L = 6,0km.
Cap hang duong: IV.
Van toc thiét ké: 60 km/h.
Mat duong cap phdi da dam.
10.1.1. Xac dinh tong loi ich (hiéu qua)vén diu tw xay dung duong
10.1.1.1. Tong cdc chi phi vdn chuyén, chi phi'do hanh khéch bi mat thoi gian trén dwong, chi phi
do tai nan va chi phi do tic xe ciiatuyén duong méi XD quy doi vé niam goc
n cVC ., CEK +C;I_N +C:[I_X

Z t
0 (@+r)t

(10.1)

M
Trong d6 r 14 suét loi nhuan quy do6i r=0.12
Céc chi phi C.Y¢,C™,C™ nhu da tinh & trén con C; =0 (do dudng mdi xay dung nén coi nhur
14 khong tic xe)
Két qua xem phu luc 64 — 66

C
> L =37.756.179.966 (d)
@+r

10.1.1.2. Déi véi phirong én chudn la phwong én dé nguyén hién trang dwong:

Gia thiét: C: Y“(cii) = LL— Ci “(méi)

moi
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L. L
C™(ci) = LictHK (méi); CMN(ci) = Lic] N (méi)

mii mii

Két qua duoc tinh & bang sau:

Chi phi Leu/ Linei Thanh tién
Cvc 1,709 64.272.514.200
Ckn 1,709 200.073.614
Crn 1,709 46.016.931
Gy Tl
C (i) = 2B Tl 10.2
¢ (cl) = 288 (10.2)

Trong do :

Q14 luu Iugng van chuyén trén dudng ¢ nam thir t(giéng nhu trong phan tinhCyy Vo)
T 12 thoi gian tac xe 1 dot lién tuc ctia phuong an duodng ¢ii gia thiét Ty = 1 thang
Gy 14 gid trung binh cua 1 tAn hang phai luu trong kho gia thiét Gy, = 3 (trd/T/thang)
r=0.12

Két qua tinh C;"* Xem phu luc'67
Két qua tinh toan duoc :

C,
2 (L+r)’

10.1.1.3. Tinh phan gid tri con lai cuadwong mdi sau thoi gian tinh todn 15 niam quy doi vé nim

= CY¢(cii) + C (i) + C Neei) + C (cii) = 67.590.985.184 (d)

goc:

ct K
[A.Cn]M 07Kmd (15-5)+ b o (50— 15)+Knen (100-15) (10.3)

Kima™ 12 chi phi cai tao & phan mat duong ¢ nam thir 15: K& =0

Keng 12 chi phi xay dumg ban dau ciia cong Kesne = 155.385.448 (d)

Kuin 12 chi phi xdy dung ban dau ctia nén Koz, = 3.984.795.080 (d)

15 nam 1a thoi gian phai cai tao 40 dudng 1 lan

50,100 nam 1a thoi gian sir dung ctia cau cong va nén dudng
(15-5), (50-15), (100-15) 1a thoi han str dung con lai cua cac 4o dudng cau cong, nén duong

tir ndm so sanh tuyén (n = 15) dén hét thoi han sir dung cta chung
ac, | =3495.845.632 (d)

A.C
Quy dbi vé& nam gdc [ JM _ 3495845631.58 _ 638.677.927 (d)

L+1)" 112"

Tong loi ich cia dy 4n lam dudng quy doi veé nam goc la:
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nBt

t
B:O(l+r) = nC?/C+Cr|K+C;rN+C;rX] -
G

nCVC cHK  cTN  cTX]  [ac |
ot St St S SN R

t @+r)*
0 (L+r) "

z
0 (@+r)t

= 67590985184 - 37756179966 + 638677927 = 30.473.483.144 (d)
10.1.2. Téng chi phi C

10.1.2.1. Boi véi phwong dén lam dirong méi:

ng Pt

L 3 t (10.49)
Q+r)ter 1T @en)for T @en)tm T @0

CT
Ct

C,+
M
Co 14 v6n dau trr xdy dung ban dau xac dinh theo dy toan tong von dau tu 1ap ¢ phan trudc:
Co= 27.682.856.846 (dong)
C 1a chi phi cai tao 40 dudng & ndm thir 15 : CET=0 (d)
Tong chi phi trung tu va dai tu tinh doi ctia cac congittinh trén duong;
Bang 10.1: Chi phi trung tu quy:ddi phwong 4n méi

Co 27.682.856.846
0,051.Co 1.411.825.699
Ctr quy d6i 5 nam 801.107.817
Ctr quy d6i 10 ndm 454.570.090
Tong Ctr quy doive gdc 1.255.677.907
Cor

= 374.544.528 (d)

Tong chi phi duy tu quy d6i vé& nim gdc theo phu luc 68: Z @)
+r

Viy tong chi phi xiy dung, ¢ii tao, trung tu, dai tu, duy tu ciia tuyén dwong méi la:
Cwm = 29.313,079:281 (d)

Doi voi phwrong dn lam dwong cit:

DT TT dt
Ct +n£ Ct +ndt Ct (10.5)
1@+t 1 (@)

co=| ¥
1 (L+r)or
G
Chi phi dai tu ctia tuyén duong cii ta c6 thé gia thiét: C°"(ct) = 1.643.952.902 (d) (duoc tinh
so b bang 53,1% tong chi phi xdy dung mat duong 6Km va chi phi xdy dung cau cong, nén
dudng nhu phuong an dau tu, chi phi mat dudng 1iy dbi v6i mit duong da dim lang nhya da tinh
& phan so sanh két cdu 40 dudng). 1.709 : 14 chiéu dai tuyén cii so v6i tuyén méi
Do gia thiét ban ddu mat duong cii 1a mit dudng da ddm nén ta co thé ap dung ti 16 cta chi
phi trung tu, chi phi duy tu dbi véi chi phi dai tu dé tinh ra chi phi trung tu va duy tu:

or_ L6

C/'= % C’" =278.636.085 (d), C; N C" = 49.535.304 (d)
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Déi voi mat duong da dam thi trong 15 nam s€ ¢6 3 lan trung tu vao nam 3, 8, 13 va 2 lan dai
tu vao cac nam thir 5 va thur 10.
Xem phu luc 68
Ce=3CT¥ + 3 CPT¥ + 3 CPT = 2474574456 ()
Viy tong chi phi xdy dung dudng ctia phuong 4n lam dudng méi so v6i dudng cii 1a
C=Cu—Cg= 29313079 281 — 2474574456 = 26838504824 (&)
10.2. Céc chi tiéu diung dé danh gia tinh kha thi ciia phwong 4n tuyén Iwa chon
10.2.1. Chi tiéu gia tri thuin lgi nhuin NPV
Gié trj thuan loi nhuan
NPV =B — C = 30473483144 — 26838504824 = 3.634.978.320 (d)
10.2.2. Chi tiéu suét thu loi ndi tai IRR
Xuét phat tir phuong trinh:

n B n C ,
NPV=y_t W _ 9@ tim IRR
0(@+IRR)! 1 (1+IRR)"

Pé xac dinh duge tri s6 IRR br:ing cach thir dan, ¢6 thé sir dung phuong phap sau:
Pau tién gia thiét suét thu loi noi tai 1a mot trisémao d6 IRR = IRR1 sao cho NPV1 tim duoc 1a
s6 duong, sau d6 gia thiét IRR = IRR2 sao cho NPV2 am: IRR dugc ndi suy theo cong thc:

IRR = IRRL + "Rz =IRR; (10.6)
NPV |NPY;|
Xem phu luc 69 — 83
Bing 10.2: Béng két qua thu dwgc nhwr sau
IRR B(d) C@) NPV (d)
0,13 28.895.820.670 26.906.089.201 1.989.731.470
0,15 26.128.878:156 27.020.365.610 - 891.487.454

- IRR =0,1438 > 0,12
10.2.3. Chi tiéu sinh loi B/C
Chi tiéu sinh 161 dugc xac dinh:

n n

B
i =1,1354>1
C Z le 1+ r g

1+ r)
10.2.4. Thoi gian hoan von: Thv = B =6,95 nam.
IRR

Qua tit ca cac chi tiéu danh gia trén ta thay phwong 4n 2 dau tir 1a dang gia.
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Chuong 11

PANH GIA TAC PONG MOI TRUONG

11.1. Céc cin ctr dé danh gia

- Luat bdo v¢ moi truong Viét Nam (1993)

- Nghi dinh 175/CP ctia Chinh phu ngay 18/10/1994 vé huéng dan thi hanh luat Bao vé moi
truong.

- Thong tu 490/TTG ciia BO khoa hoc cong nghé va méi truong vé hudng dan 1ap va thdm
dinh bao cao danh gia tac dong cta méi trudng dén du an dau tu.

- Quy trinh d4nh gia tac dong ctia mdi trudng khi 1ap DAKT va thiét ké xay dung cac cong
trinh giao thong 22TCN 242-98 ctia BO GTVT.

- Céc tiéu chuan vé méi truong c6 lién quan.

Muc dich nham dua ra cac két luan, tom tit tic dong moi trudng khi du 4n hinh thanh théng qua
viée didu tra, khao sat ¢ hién truong. Mat khac viée nghien ciru.tac dong mdi truong con nham
cung cip thong tin cho viéc thay d6i hodc diéu chinhdw.an trén quan diém moi trudong néu két qua
vach ra c6 tac dong tiéu cuc 16n dén moi trudng,

11.2. Hién trang méi truong

Dic diém dia hinh, dia chat, thuy van doan tuyén A-B di men theo suon ddi qua cic vung co
dia chét ciu tao tuong dbi on dinh. Tﬁng phu la dét 4 sét, co chiéu day tir 0,5-:-2,5m. Phia dudi
tAng phu 1a dat sét nang véi chiéu day tir3--5m. Dudi tang dat sét nang 14 da nguyén tho.

Hién tugng x61 mon. Do hoat dong tao son, tﬁng phu va mat da géc tao thanh mat truot cé
khuynh hudng trugt ra ngoai duong.

Vé khi hau mang tinh chit chung ctiakhi hau mién bic bd thude vung khi hau nhiét doi gié
muia, mua néng tir thang 4-:= thang 10 13 thoi ky nong 4m & ciing 13 mua mua thuong kém theo
gi6 xody, bdo, mua da 1t quét.v.v. Miia lanh tir thang 12-:- thang 4 nam sau la thoi ky khé hanh,
cudi mia hay c6 mua phin.

Chit lrgng mdi trudong
- Chét lugng méi truong khong khi:

Trén tuyén A-B s& thong xe ca hai mua chii yéu cung cip nguyén liéu yéu pham, cac hang hoa
xay dung cong, ndng nghiép va du lich cho TP.Ha Noi

Nong do bui trén tuyén déu < gi tri cho phép (TCVN 59937 - 1995)

- On rung;

Do d6 dbc twong dbi thoai nén mirc d6 6n khong dang ké, nhung thi cong trong khu vuc ¢6 dan

cu thi tiéng 6n, d6 rung khi thiét b ( xe lu ) hoat dong gay anh hudng dén nguoi dan ¢ day

- Chét luong nudc:
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Nudc mat: Rudng, dét céy hoa mau dugc dung it phan bén nén chét lugng nudc mat chua co
dAu hiéu 6 nhiém.
Nudc ngim: Muyc nudc ngdm nam tuong dbi sau trong long dudng.
11.3. Danh gia tac dong moi truong
11.3.1. M6i truomg dét va sur x6i 1&:
Doan tuyén A-B ndm trong hé sinh thai rimg, dién tich chiém dung cta duong anh huong rat it
dén moi trudng sinh thai.
11.3.2. Tac dong dén mdi trudng nuée
Khi chwa ¢6 dudng, mdi khi troi mua 16p thuc vat no nude luong ngim quyét nude bit dau
chay trén luu vuc tap trung vao sudi nho, chay ra song, ra bién, vi ¢4 tham thuc vat dat khong bi
x6i 16 nén nude khong bi duc. Khi hinh thanh dudng cit ngang'ddng chay ctia cac sudn, cac sudi,
cac song, tap trung va bat dong chay theo y mudn ciia conngudi, do d6 toc do6 nude chay ting lam
x6i mon dat da hoa vao dong nudc.
11.3.3. Chit lugng khong khi
Viéc t6 chire thi cong s& lam ting khdi lwong van tai trén cac tuyén dudng bd dén cong trinh (
chi yéu 13 van chuyén may moc, thiét bj va vat liéu xay dung ) khi thai cta cac phuong tién van
chuyén gy 6 nhiém ngudn khong khi.
11.3.4. P& xuit cac bién phap giam thiéu
Viéce d& xuat cac giai phap giam thiéu va danh gia tinh kha thi cia ching dua trén:
Tinh chét, quy mé va mirc do ciaeac yéu'to anh hudng.
Co ché gay anh huong. Tiénbo k¥ thudt hién co.
Dic trung co ban vé méi truong khuvire du an, ca moi trudng ty nhién va moi truong xa hoi
nhan van.
Pinh hudng giam thiéu cac tdc.dong tiéu cuc tién lidu duoc co thé sir dung céc giai phap quan
ly, k¥ thuat mot cach riéng 1& hoac ¢ thé két hop ca 2 dé ting cuong tinh hiéu qua.
11.3.4.1. Cdc gidi phdp bao vé méi truong trong giai doan thiét ké va chudn b thi cong:

O cac luu vue ¢o nguy co xuét hién tai bién moi truong cao (1t quét, 1 bun d4, trugt 1o dét) 5
tang hé s6 an toan khi thiét ké, thi cong cac cong trinh qua cac song sudi.

Viéc cai tao dia hinh chéng sat 16 (tao bac, lam tuong chén, gia ¢d mit doc tao ranh thu nude
dinh déc...) sé& tranh lam thay d6i 16n ché d6 dong chay suon ddc anh huong dén phia ha luu.
11.3.4.2. Cac giai phdp bao vé mai truong trong giai doan thi cong:

Khuyén khich sir dung lao dong tai chd: Mot khdi luong 16n cong viée khong doi hoi k§
thuat cao, c6 thé str dung nhan cong tai chd & dia phuong. Piéu nay chimg t6 loi ich ctia du an voi

cong trinh dia phuong ngay tir khi mé dau.
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Bdo v€ canh quan ty nhién va canh quan nhan van: Canh quan tu nhién va canh quan nhan
van d& bi pha huy nht trong giai doan thi cong. Vi vay, can ¢ ké hoach bao vé tir dau

St dung cac vat liéu dip thich hop: Khong st dung vat liéu san 14p, ddp nén co nhiéu thanh
phan bot sét vi ¢6 kha ning gy bui 10n vé mua kho va truong nd, 1y nhdo vé muia mua.

Thi cong két hop: Viéc lam duong va cong tiéu thoat s& dong bo, viée 1am dudng va xay cau
s& c6 nhimg két hop chit ch& dé cing xdy dung cac co so ha ting, dich vu.

Luwra chon thoi gian thi cong thich hop: Dé han ché tac dong do phat sinh bui, do duc va bdi
14p viéc tinh toan thoi diém thi cong s& doc chu ¥ theo timg hang muc cong viéc.

Quan Iy cac ngudn gay 6 nhiém trong thi cong

Bang 11.1: Céc ngudn gy 6 nhiém chinh

L Hinh thirc Pdi tong
T Nguon gay 6 nhiém o x ) A
chat gdy 6 nhiem bi tac dong

Thiét bi thi cong
- May phat dién.
- May dong coc. - 6n, rung.
- May tron bé tong. - Bui.

L - May ca, han. - Khi doc. - Méi trudng dét, nudc,
- May san nén, may xiic. =Duc. khong khi.
- May lat, rung, quay. - Nhiét. - Hé sinh thai, sinh vat.
- Méy nén. ~Chat thai ran. - Mbi truong nhan van.
- Can cau di dong. - Dau ' md, hoa cht.
- N6 min.
Phuong tién thi cong
- Xe van tai. - Bui. - Moi truong dét nude
- Xe lan. : - Puc. va khong khi.

2 - Xe nang. - on. - Hé sinh thai, sinh vat.
- Xe kéo. - Chét thai rén. - Mbi truong nhan van.
- Xe chuyén cho thi cong - Déu md.
Cung g vat tu
, nhién li¢u.

3 - Vit liéu gd. - M6i trudng dat, nudc,
- Vit liéu sat thép. - Dau. khong khi.
- Vit liéu cat, soi, da. - Chét thai ran. - Méi trudng nhan van.
- Xang dau. - Sinh vat.
Sinh hoat: - Chét hitu co.
- An udng, - Khuan coli. . .

4 . . o, -Moi truong dat, nude.
- Tam giat. - Chat thai ran. o
- Sinh hoat khc. - Diu md, hod cht. - Sinhvat
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Phong chdng tai bién:

Tai bién trong qua trinh thi cong gdm céc thién tai va sy ¢6 k¥ thudt, co thé dan dén thiét hai
v& nguoi, thiét bi va 6 nhiém méi trudng kém theo.

Téang cwong an toan ky thuat va lao dong

Gia cb taluy: Phat hién s6m nhiing noi taluy c6 thé c6 sy cd dé gia cb. Tién hanh ddng bo cac
bién phap 1am thoai va tron mat taluy, tao khe thoat nudc trén thanh taluy va ranh thoat nudc chan
taluy, lap dat hé théng cong thoat nude phi hop voi tan sudt 1ii.

Lap hé théng bao hiéu: Hé thong bao hiéu s& duoc lip dit, dic biét nhitng doan dudng déc,
ban kinh cong nhé chay sat mép vuc. Tai ving nui cao, 4m c6 song mu day dic vao mua dong va
mua xuan, hé théng bao hiéu bao gém cac coc tiéu, bién béao, son ké, son mau sic s& dé d& nhin, d&
théy va dé doc s& dugc hoan chinh.

Str dung canh quan sinh thai

Han ché tiéng 6n ¢ muc tdi da.

Han ché n6 min & nhitng noi ¢ rimg cdy tt, nhiéu chim tha sinh séng.

Chéng sin ban trai phép.

Bao vé tdi da tham thuce vat, nguén nudc ngot:

Khong dé xay ra chay rimg.

Khong db vat lidu dao xudng cac son déced phirthyc vat va phia déi c6 dong chay.

Giam sat thi cong can doc trang bi kién thirc méi trudng dé dong thoi chiu trach nhiém giam
sat moi trudng trong qua trinh thi cong, nht 13 eac hoat dong gay tac dong 16n nhur chat pha, phét
quang cdy cdi, gdy nd, khai thac dasda dé dap dong v.v...

Ban diéu hanh dy 4n v6i Ban quéan 1y méi truong s& duoc cung cip nhiing thong tin va cac co
s¢ dit liéu vé: Pic thu moi truong sinh thai, tai nguyén; thién tai; thong tin phét trién kinh té, xa
hoi; dac thu van hoa, xa hoi hé)c; loi.ich va d6i khang 1¢1 ich cta du &n vi cong déng dia phuong;
an ninh trat ty xa hdi dia phuong:

Giai phap giam thiéu tic dong bui va én

Kiém soat chit ch& cht luong phuong tién thi cong. Khdng ché phat thai cta cac phuong tién
nay theo TCVN 1995, Nghi dinh 175/CP vé dn va phat thai bui. Khuyén khich str dung céc thiét bi
tiéu chuén.

Béo v¢ 16p phu thuc vat ven duong dé tranh bui lan toa xa.

Trong thoi ky thi cong, bui thai tir cac cong viée lam dat c6 thé doc giam thiéu bang cach téi
nude 1én bé mat. Viée tron bé tong nén doc thuc hién ¢ cac khu vuc cach ly.

Céc bién phap phu tro dé giam lugng bui 14 thong xuyén tudi nudc cac via hé va khu vie xung
quanh cong truong. Viée quan tric chit luong khong khi xung quanh trong giai doan thi cong sé& d-

uoc tién hanh gan noi thi cong, canh cac noi bi tdc dong manh.
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Bién phap giam thiéu tac déng do 6 nhiém nwéc

Dio ranh thoat nudc tot dé tranh ngap mat dong dat gy bun nhao dé rira tréi x4m thc.

Quan ly dat thai bot sét tot dé tranh bun hod gy duc vao mua mua.

Trong pham vi cong trudng thi cong chat thai s& duoc khoanh giit. Tao bé ling chit thai, chat 6
nhiém trude khi chay xubng ha lu.

Nudc sinh hoat ctia cac diém quan cu doc tuyén chi yéu ding ngudn nude mét dan tir trén cao
xuéng. Céc bién phap bao v¢ ngué)n nude mit, ké ca lugng va chét, s& duoc kiém sodt chit ché.

Céc giai phap bao vé moi truong trong giai doan khai thac

Khéc phuc anh hudng ach tic giao thong va rii ro

Thiét ké cac hang myc an toan

Két luan:

- Du 4n xay dung tuyén duong A-B néu duoc thuc hién s& phat huy hon nira nhi¢ém vu cua truc
giao thdng chinh phia tay TP. Ha Noi, d4p (mg nhu cau phat trién ctia khu vyc va nhu cau giao
théng khong chi gitra cc dia phuong trong mién ma con ca giae luu gitta mién xudi va mién nui.
Gop phan nang cao muc séng vat chat, tinh than che nhan dan dia phuong.

- Khu vuc dy 4n c6 nhiing diéu kién khi hau, thuyvan dic biét, dia hinh phuc tap va moi truong
sinh théi dang bi tac dong do hoat dong cia con nguoi. Dac biét, trong khu vuc du an tiém nang
tai bién tu nhién nh dong dat, 1i quét, sut truot1a rat 16n. Chat luong méi trudng dang 6 dau hiéu
bi suy thoai boi bui lo limg va chat thai c6 chita khuan.

- Dy 4n khong 14n chiém cac gi tr sinh'thi quan trong. Céc hoat dong trong céc giai doan cua
du 4n tao ra cac tdc dong té1 moi truong tymhién, cac h¢ sinh thai va kinh té x4 hoi cac muc do
khéc nhau. Trong thi cong, c6 mat @i cde dang tac dong dén cac thanh phan méi truong. Tuy
nhién, dang luu ¥ nhat 1a cac van dé x6i 10, sut truot, thuy vin va chat luong nudc, bui, 6n, va huy
hoai canh quan ty nhién, thérh thue.vat. Trong giai doan van hanh, cac tdc dong moi truong truc
tiép it va qui md nho, dang kénhat1a 6n, bui va nguy co sy cd gay tai nan hodc gay chay rimg,

- Pé giam thiéu tac dong moi trudng s& tién hanh cac giai phap ky thuat va quan 1y. Giam thiéu
theo cach phong ngira 13 giai phap hiru hiéu nhat dé bao vé méi trudng. Bao vé moi truong xa hoi

va nhan van cling 1a mét van dé quan trong trong du an.
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PHAN II

TO CHUC THI CONG

Chuong 1
CONG TAC CHUAN BI

Cong tac xay dung dudng 6 to chi c6 thé bét ddu khi di hoan thanh toan bd cong tac chudn bi
vé td chire va ky thuat. Muc dich cua viéc chuén bi nay nhim tao diéu kién tot nhit dé thuc hién
c4c cong tAc xay dung chi yéu biang phuong phap cong nghiép, 4p dung phuong phap thi cong tién
tién, dam bao hoan thanh cong trinh trong thoi gian ngén va cong trinh dat chat luong cao. Viée
thuc hién cong tac chudn bi mét cach hop 1y va toan dién c6 anh hudng rat 16n dén thoi han, gia
thanh xay dung va cac chi tiéu kinh té k¥ thuat khac ctia viéc td.chire thi cong.

Cong tic chuén bi gdm c6 nhimg cong viéc nhu sau:

Cong tac xay dung lan trai.
Cong tac chit cdy ray co don dep mit bang thi cong.
Cong tac khoi phuc lai cac coc da cém, do dac kiém tra,
Cong tac 1én khudn nén dudng.
Cong tac 1am dudng tam cho may méc van chuyén.
1.1. Cong tac xay dung lan trai
Theo nhiém vu tién hanh thi cong trén 3sKm vi-vay dy kién s6 nhan cong trong don vi 1a 80
ngudi, s6 can bd = 15% s6 cong nhan =12 nguoi:
Theo dinh mic XDCB tiéu chuan méinhan cong la 4 m? nha, can bo 6 m? nha. Do d6 dién tich
l4n trai cAn xdy dung la: 12.6 + 804 = 392 m?.
Str dung vét liéu ¢ san tai dia phuong:
Ning suét xay dung 1 6 m/ea,Vay sb ca dé xay dung lan trai 1a: 392m?/6 = 65,33 (ca).
Du kién thoi gian xdy dung 138 ngay thi sb nhan cong (Iam 1ca/ngay) can dé thuc hién cong
vige la: 65,33/8 = 8 (nguoi)
1.2. Cong tic lam duong tam
Pé tién hanh thi cong can phai mo duong tam dé van chuyén vat liéu, may moc, thiét bi thi
cong vao cong truong. Pudng tam co bé rong 3m, dbc doc tdi da 10%. Cong viéc md dudng tam
thyc hién bang may ui.
Du kién ding 1 may ui D271 va 6 ngudi
1.3. Céng tac khéi phuc coc, doi coc ra khéi pham vi thi cong, do dac kiém tra nén khudn duong

Do diéu kién dia hinh mién nai kho khin nén dy kién t6 tric dia gdm 3 ngudi, mot may thuy

binh va mét may kinh vi dé thuc hién cong vi¢c nay. Tién hanh khoi phuc céc coc cli va cam thém

coc chi tiét néu can thiét (coc trén dudong cong ndm).
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1.4. Cong tac phat quang, chiit ciy, don mit bang thi cong
Chiéu dai doan thi cong 1a L=3511,19 (m)
Theo qui dinh dudng cap IV chiéu rong can thu don dé thi cong 12 22 (m)
- Khéi lugng cn don dep 1a: 22.3511,19 = 77246,18 (m?).

Theo két qua diéu tra, doan tuyén di qua khu vuc c6 mat d6 cay duong kinh > 10 cm 1a 15
cay/100 m? (rimg loai II), dinh mirc du toan xy dung co ban dé don dep 100 (m?) can may moc va
nhan lyc nhu sau:

May i D271 1&: 0,0155 ca/100 m?
Nhan cong béc 3,2/7 1a: 0,123 cong/100m?

77246,18.0,0155
100

77246,18.0,123
100

Chon: 1 may i D271 va 12 cong nhan

Sb ca may ui can thiét 1a: = 11,973 (ca)

S6 cong lao dong can thiét 1a: = 95,013 (cong)

S6 ngay lam viéc coa méy i 1a: 11,973/1 = 12 ngay

S6 ngay cong lao dong 1a: 95,013/12 = 8 ngay
Thoi gian can cho cong tac phat quang, chit cdy, don'mit bang thi cong 1a 12 ngay
Poi chuén bi gom

2 may ui D271; 1 may thuy binh; 1 maykinh vi; 20 cong nhan

Lam viéc trong 12 ngay
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Chuong 2
TO CHUC THI CONG CAC CONG TRINH TREN TUYEN
Trén doan tuyén thi cong khong c6 cac cong trinh dic biét nhu: ke, tudng chén..., nén chi phai

thi cong cbng thoat nude. Nhu vay trong doan tuyén ndy ta chi thi cong cong trinh cong (gdm co

17 cong)
Béang 2.1: S6 cong trinh cf')ng can thi cong
STT Ly trinh Khau do & L (m) Ghi cha
(m)
Cl | Km0+6251 1,00 11,10 | Néndap
C2 | Km0+365,25 1,50 13,12 | Néndap
C3 | Km0+490,05 1,50 11,40 | Néndap
C4 | Km0+622,61 1,25 13,12 .|~Néndap
C5 | Km0+715,68 0,75 12,30 .| Nén dap
C6 | Km0+892,10 1,00 1211 | Néndap

Tat ca cac cong déu nam trén nén dap nén dugce thi cong trude khi lam nén duong.

2.1. Trinh t thi cong mét cong
- Khéi phuyc vi tri dat cong trén thuc dia
- Bio hé méng bang may ti D271
- Van chuyén ong cong dén vi trf thi cong'bang xe tai ty d HUYUNDAI va bdc d& éng cdng
xubng bang can truc K51
- Rai 16p d4 dam dém, gia cd méng cong
- Xay dung, l3p dit dng cong
- Lam mbi ndi, phong nudc 6ng cong
- Xay dung hai dau du cdng, 1am hd tu nudce, bac nude (néu co)
- Gia ¢b thuong, ha Iuu cong trinh
- Pip dat quanh cong, bao vé cong khoi xé dich khi chua 1am nén.
Tién hanh thi cong cong ngay khi cong viéc chuan bj hoan thanh. Khi thi cong cdng trén long
sudi co nude thi ¢ thé ngan hodc nin dong dé thi cong tuy theo dia hinh cu thé.
2.2. Tinh to4n ning suit vin chuyén va lip dit cong
Dé van chuyén va lip dit cong du kién t6 bde xép gom:
Mot xe HYUNDALI tai trong 12T.
Mbt can truc banh 16p K51.
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Nhan luc l4y tir s6 cong nhén ha chinh cong

Tdc do xe chay trén duong tam: Khong tai 30 km/h; C6 tai 20 km/h .

Thoi gian quay déu 5 phut

Thoi gian boc xép 1 dot cong méat 15 phit

Cu ly van chuyén céng cach dau tuyén thiét ké thi cong 13 10 km.
Tinh ning suit vin chuyén xe MAZ-503:

Thoi gian ctia mot chuyén xe 1a:
t=60 h+h +5+15n  (phat) (2.1)
20 30 now '

Li: Culi van chuyén tur vi tri dac céng dén vi tri thi cong
n: S6 ddt cong van chuyén trong 1 chuyén xe
Cbng ©0.75, ©1.00, ®1.25 mdi chuyén chd duge 6 dng, cong ®1.50, P1.75 mdi chuyén chod
duoc 4 éng va cong 2.00 mdi chuyén chd dugce 2 dng.

60-T
t

Ning suat van chuyén : N = (chuyén/ca)

T: thoi gian lam viée trong 1 ca, T=8 h
Két qua tinh toan thé hién trong phuic 84 — 86
2.3. Khéi lwgng va cong ca may ting hang muc
2.3.1. Khéi lwgng dao dat ho méng va'so ca may cong tic
Khdi lugng cong tac dat tai cac vi'tri edng tinh theo cong thirc gan dung sau:
V = (a+ h).lkh.K(m®) (2.2)
Trong do:
a: Chiéu rong day hd-mong (tinh tir mép ngoai cong ra mdi bén 1m dé di lai thi cong
h: Chiéu sau hé méng (tinh'dén day mong da dam dém) (m)
K: Hé s6 xét dén tang khéi luong dét theo chiéu sau, léy béng 2,2
Sir dung méy i D271 c6 niang suét 180m%/ca dé thuc hién cong tac dao hd ng):
a = D+28+2 (m) (D: dudng kinh cbng; &: bé day éng cong)
L: Chiéu dai cong (m)
Bang tinh khoi lwong dio dat hé méng va sé ca may xem phu luc 87
2.3.2. Cong tac méng va gia cb
Sau khi gia ¢6 méng cbng tién hanh x4y dung mong cong dé dit éng cong
Méng cbng sir dung mong loai I (dinh hinh 78-02X) c6 16p dém da dam
Gia cd thuong luu: Lat khan mot 16p d4 day 16 cm trén 16p d4 dam day 10 cm

Gia ¢6 ha luu chia 1am hai giai doan :

111



Giai doan 1: Lat khan lop dé day 25 cm trén 16p da dam day 10 cm
Giai doan 2: Lat khan 16p da day16 cm trén l6p da ddm day 10 cm
Chi tiét gia c6 thwong Iuu cong xem phu luc 88
Chi tiét gia c6 ha luu cong xem phu luc 89
Téng hop khoi lrong gia ¢6 va sé cong cin thiét xem phu luc 90
Ghi cht : Lam moéng tra theo dinh mrc 199.400, 199.500, 199.600 va nhan cong bac 3,5/7.
Trong sb cong nhan 1am méng bao gdm stra hd méng, ha chinh céng dung vi tri, chén hai bén cbng
va dip dat sét phu 1én céng dé bao vé cong khi chura thi cong nén dudng
Lat d& khan theo dinh mtrc 1994, ma hi¢u 200, 600, nhan cong bac 3,5/7
2.3.3. Cong tac lam méng than cong
Chi tiét xem phu luc 91
2.3.4. Tinh toan khéi lwong xay lip hai diu cong
Theo dinh mirc1994 ma hiéu 199.700 ,
Khdi lwgng tinh toan dwoc lap theo phu luc.92
2.3.5. Cong tac phong nwéc, moi noi
Theo dinh mirc 1994 ma hiéu 199.900,
Khéi lwong tinh toan dwogc lap theo-bang phu luc 93
2.3.6. Tinh toan khoi lwgng dit dap trén cong
Dé gitr cong diing vi tri, khong bi xé dich ciing nhu dé bao vé cdng khi chwa xay dung nén can
dap dat xung quanh cong va trén dinh cong toi thiéu 50cm, d4t hai bén cong duge dam lén so bo
bang trong lugng ban than theo timg 16p 20-30cm mat. Thi cong bang may i D271
Két qua tinh toan dirgc.thong ké trong bang phu luc 94

2.4. Tinh s0 ca may van chuyen vat liéu

P4 hoc, da dam, xi mang, ¢at vang dugc van chuyén téi vi tri xay dung bang xe HY UNDAI

v6i cu ly Skm
Ning suét van chuyén tinh theo cong thiic:
vC L L
—+—+t
1 VZ

T: Thoi gian lam viée 1 ca (8h) ; P: Tai trong xe P = 12T

Ky Hé $O st dung thoi gian K= 0,8; Ky: Hé $O st dung tai trong Kg=1

L: Cu ly van chuyén ; t: Thoi gian xép d& hang t = 10'

Vi: Vian tdc xe chay khi ¢ tai 20 kmv/h ; Va: Van tdc xe chay khi khong tai 30km/h
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» _TPK.K, 812081

T L 5 5
o+ o+t T+ T+
V, V, 20 30 60

5 = 131,66 (T/ca)

Theo tinh toan phén trén ta c6 khdi luong vat liéu cin van chuyén (tinh theo m®). Vi khdi
lugng riéng cua cac loai vat liéu nhu sau ta xac dinh dugng khéi lugng vat li¢u tinh theo tan. Tix do
x4c dinh dugc sb cong ca may can.

Dé hoc ¢ Yainse = 1,55 T/ m*; Da dam 6 yas gam = 1,5 T/ M, Cét vang €6 Yestvang = 1,4 T/ m’

Khéi luong van chuyén cac vat liéu duogc tinh béng tat ca cac khdi luong vat liéu can thiét
Bang tinh s6 ca may van chuyén vat liéu: xem phu luc 95

Tinh s6 ca may, nhan cong thi cong cong trén tuyén:

Bang2.2: Bang thong ké so cong cho xdy dung cong

STT ¢ Lammoéng | Gia cd Xé‘y lél,) Phly r’lu(yc mol Tong cong
(m) hai dau cong noi
1 1,00 24,98 15,89 21,6 11,00 73,46
2 1,50 48,28 22,84 324 12,90 116,42
3 1,50 40,85 22,84 32,4 12,90 108,98
4 1,25 37,52 18,82 27,2 11,00 94,55
5 0,75 14,87 14,34 18,5 11,00 58,71
6 1,00 27,25 15,89 21,6 11,00 75,73
7 1,75 46,84 27,29 36,2 12,90 123,24
8 1,00 24,98 15,89 21,6 11,00 73,46
9 1,25 31,75 18,82 27,2 11,00 88.77
10 1,25 31,75 18,82 27,2 11,00 88,77
11 2,00 106,81 | 61,59 82,8 14,50 265,70
12 1,75 46,84 27,29 36,2 12,90 123,24
13 1,00 27,25 15,89 21,6 11,00 75,73
14 1,75 46,84 27,29 36,2 12,90 123,24
15 1,25 31,75 18,82 27,2 11,00 88,77
16 1,00 29,52 15,89 21,6 11,00 78,01
17 1,00 36,34 15,89 21,6 11,00 84,82
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2.5. T6 chitc thi cong cong

Bang 2.3:Thong ké so ca may, nhan luc va ngay cong tac cho timg vi tri cdng

STT d SO ca may 56 cong lao | S ngdy  |SO ngay tich
(m) ui D271A | KC 1562A MAZ-503 dong cOng tac luy
1 1,00 1,28 1,11 1,58 73,46 2 2
2 1,50 3,38 1,60 2,53 116,42 4 6
3 1,50 2,71 1,36 2,33 108,98 4 10
4 1,25 2,07 1,35 1,97 94,55 3 13
5 0,75 0,63 1,15 1,37 58,71 2 15
6 1,00 1,15 1,25 1,66 75,73 3 18
7 1,75 3,99 1,38 2,73 123,24 4 22
8 1,00 1,09 1,38 1,72 73,46 2 24
9 1,25 1,79 1,16 1,84 88,77 3 27
10 1,25 1,80 1,16 1,84 88,77 3 30
11 2,00 12,17 4,77 6,78 265,70 9 39
12 1,75 4,46 1,46 2,77 123,24 4 43
13 1,00 1,53 1,32 1,69 75,73 3 46
14 1,75 4,02 1,47 2,78 123,24 4 50
15 1,25 2,03 1,22 1,87 88,77 3 53
16 1,00 1,52 1,45 1,78 78,01 3 56
17 1,00 2,34 1,79 1,99 84,82 3 59
Nhur vy ta bd tri doi thi‘cong ééng gom:
boi1 boi 2

Thi cong tir cong C1 dén C7 Thi cong tir cong C8 dén C17

1 May ui D271 1 May ui D271

1 Can cau K51 1 Can cau K51

1 Xe HUYNDAI 12T 1 Xe HUYNDAI 12T

30 Cdng nhan 30 Cbng nhéan

Thoi gian thi cong 22 ngay Thoi gian thi cong 37 ngay
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Chuong 3
THIET KE THI CONG NEN PUONG

3.1. Gi6i thi¢u chung

Tuyén duong di qua khu vuc doi nai, dat 4 sét c6 thé sir dung dé dip nén dudng, bé rong nén
dudng 13 9 (m), taluy dép 1:1,5; taluy dao 1:1,5. Dé giam gi4 thanh xay dung, ting téc do thi cong,
ta két hop diéu phdi dat ngang va doc tuyén dé dam bao tinh kinh té.

Doan tuyén thi cong c6 chiéu dai 3511,19 (m) vé6i khdi lugng dat dao 16n hon dat dap, tuy
nhién phan bd khong déu: doan dao nhiéu, doan dip nhiéu. Do ddc thiét ké phu hop véi thi cong
co gi6i. Vi vay bién phép to chirc thi cong chu dao 1 tan dung ti da khdi lugng dat dao dé dép
nén duong, han ché viéc léy dt & mo dé dép nén.

Du kién may chu dao thi cong nén duong 1a:

May i < 110CV (D271) cho cong viéc van chuyén ngang'do bu dip, van chuyén doc dao
bu dép c6 cu ly van chuyén < 100m

May dao + 6td van chuyén dét tir mo vé va van chuyén-dét dao sang dap cu ly > 100m
3.2. Cong viéc va khdi lwong thi cong nén dwong

Cong viéce chii yéu cua thi cong nén duong 1a dao, ddp dat, cai tao didu kién dia hinh ty nhién
dé tao nén hinh dang tuyén (dung cao d9, bé rong nén mat duong, do déc doc, d6 dbc mai taluy ...
nhur thiét ké)

3.2.1. Lap bang diéu phoi dat

Khi tién hanh diéu phéi dat ta cafi cha ¥ mdt s6 diém nhu sau:

Ludn wu tién cu ly van chuyén ngén trade, wu tién van chuyén khi xe ¢6 hang dugc xubng déc,
s lugng may can sir dung 13 it nhat, Dam bao cho s6 cong van chuyén 1a bé nhat

Véi nén dudng dio c6 chieudai = 500m thi nén xét t6i diéu phdi dét tir nén dao t6i nén dép

Néu trong pham vi ctia nén'dap ¢6 cau, cong thi phai xay dung ciu, cong trudc khi xay dung
nén dudng

Néu khdi luong dét dap kha 1on ma khdi lugng & nén diao khong du thi ¢6 thé mo rong phan
dao ctia nén dap dé giai quyét van dé thiéu dat

Két qua tinh toan khéi lwong dwoc thé hién tai phu luc 96

Thiét ké diéu phdi thé hién ban v& thiét ké thi cong nén duong

3.2.2. Phin doan thi cong nén dwong
Phan doan thi cong nén duong dira trén co so bao dam cho su diéu dong may moc va nhan luc
thi cong dugc thuan tién. Ngoai ra con can clr vao vi¢c didu phéi dét dé dam bao thi cong trong

mdi doan 1a phtt hop voi may chu dao. Tuyén dudng chia thanh 1 doan thi cong.
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3.2.3. Cong nghé thi cong nén duong
Van chuyén ngang ddo bu dép: Dao va van chuyén bang may ti dén vi tri dip
Vian chuyén doc dao bu dip cu ly > 100 m: May dao + 6t6 van chuyén sang chd dip
Vian chuyén doc dao bu dip cu ly < 100 m: May ui < 110CV (D271A)
Van chuyén dét tir mo vé dip nén dip: May dao + 6t6 van chuyén
Thi cong van chuyén ngang dao bu dip bang may ui.
Qua trinh thi cong van chuyén ngang dao bu dép véi cu ly van chuyén L=50 m ding may ui

dat dugc hiéu qua cao nhat so v6i cac loai may khac do tinh co dong cua no.

STT Cong nghé thi cong Yéu cau may moc
1 Dao dat & nén dio va van chuyén i vi tri ddp May i <110CV
2 Rai va san dat theo chiéu day chwa Ién ép May ui D271A
3 Tudi nudce dat dd Am tot nhat( néu can) Xe DM10
4 Lu nén dap 6lan/diém V=3km/h Lu DUSA
5 Hoan thién cac chd nbi tiép giita cac doan May ui D271A V
6 Pam Ién mit nén dudng Lu DUSA

Bang 3.1: Thi cong van chuyén doc dao bu dip bing may dio + 6 td van chuyén

STT Cong nghé thi‘cdng Yéu cau may moc
1 | Dao dat & nén dao va van chuyén t6i vi tri dap May dao E505+6t6 Huyndai
2 Rai va san dat theo chiéu dayichuatén ép May ui D271A
3 | Tudi nude dat do 4m tdtnhat( néu cin) Xe DM10
4 | Lunén dap 6lan/diém V=3km/h Lu DUSA
5 Hoan thién cac chGmoitiép giita cac doan May ui D271A
6 | Pam lén mat nén dudng Lu DUSA

Bang 3.2: Thi cong dao dat va van chuyén tir mé vé dap nén duwong

STT Cong nghé thi cong Yéu cau may moc
1 Dio dat @ mo va van chuyén téi vi tri ddp May dao E505+6t6 Huyndai
2 Rai va san dat theo chiéu day chua lén ép May ui D271A
3 Tudi nudce dat dd am tot nhat( néu can) Xe DM10
4 Hoan thién cac chd ndi tiép giira cac doan May ui D271A
5 Pam lén mit nén duong Lu DUSA
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3.2.4. Tinh toan khdi lwong cong tac xAy dung nén

3.2.4.1. Khoi heong cong tdc chinh:

Khéi luong cong tac chinh 13 khdi lrong chiém phén 16n trong thi cong duoc thuc hién bing
may chu dao:

Bang 3.3:Béng tinh toan khoi lugng cong tic chinh trén cic doan

Poan KL Culy
o Loai may Cong viéc 3
thi cdng (m°) vctb (m)
May dao E505 +6t6 | V/c dat tirmo vé 19421,91 | 1000
May chu dao ) _
La Huyndai V/c doc dao bu dap 8665,20 | 404,60
oan ,
V/c ngang dao bu dap | 1442,66 15
May phu May ui D271A ,
V/c doc daobu dap 2536,90 65,01

3.2.4.2. Khoi lwong cong téc phy:

Cong tac phu tro 13 cong tac hoan thién nén duong nham Tam cho nén dudng dat duge dung
thiét ké, cong viéc gom:

Lu lén va san sira nén drflp, Stra nén dao, Got taluy, Daoranh bién
Lu Ién va san sira nén dap:
Pé lu nén ta st dung lu ning banh thép DUSA,. dé san sira nén ta ding may san D144. Khéi
lugng dat cin san va lu chinh 13 khéi lugng dat ddp nén dudng.
Ning suét cua lu nangbénh thép DUSA 13 900m*/ca
Ning suét cia may'san D144.1a 1400 m*/ca

Béng 3.4: Tinh toan s6 ca may lu lén va stra nén dap

KL dap ~ Sandat: D144 Lu lén: DUSA
(m°) NS -m’/ca Ca NS m’/ca Ca
32066,67 1400 22,90 900 35,63

Khoi lwong san dat sira nén dao: 1a khdi luong dat cho may ti bo sot lai, chiéu day binh quan
cho toan bo bé réng nén 13 0,05m, véi bé rong nén duong 13 9m thi Im dai duong c6 0,45(m?)
Khéi lugng san sira nén dao: 495 m®
Khi san sira nén dio:nang suét may san D144 1a: 330 m%ca
Khéi lwong san ¢ taluy tinh cho dién tich taluy can bat got:
Theo tinh toan tong khéi lugng mai taluy can bat got 1a: 9094,87 m?
Khi bat got taluy: ning suat may san D144 1a 2400 m?/ca

R&nh bién 1am theo cu tao ¢6 kich thude nhu sau:
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Day ranh bién rong 0.4m, Chiéu sau 0.4m, Mai taluy 1:1,5
Dién tich rénh bién: Franh =0,4 (m%)
Theo bang tinh toan khéi luong dao dap,ta €0 :Vdi0 riinh bien = 856,78 m?
Khi dao rénh bién: ning suat may san D144 14 240 m %ca

Bang 3.5: Tinh toan s6 ca mAy sira nén do, got ta luy, dao rinh bién

Stra nén dao: D144 Got ta luy: D144 Dao ranh bién: D144
Khoi luong . Khoi luong ] N ] ]
5 SO ca ) SO ca Khoi lvgng (m®) | sOca
(m°) (m°)
495,00 1,50 9094,87 3,79 856,78 3,57

3.2.5. Niing suit may thi cong nén dwong
3.2.5.1. Ning sudt mdy ui:
- —BO'T{.}E W (mlca) (3.)
T: Thoi gian lam viée 1 ca, T = 8h;
Kt: Hé s6 str dung thoi gian. Kt = 0,75
Kd: Hé s anh hudéng do déc; léy Kd= 1, Kr: H& sb roi rac ctia dat. Kr= 1,1
q: Khéi luong dat trudc ludi i khi xén va chuyén dét ¢ trang thai chat
_ LH%k
= X igo (m’) 3.2)
L: Chiéu dai ludi ti,L =2,56(m)
H: Chiéu cao ludi ti, H= 0,8 (m)
Kt: Hé sb ton that do-toi vai trong qué trinh van chuyén: K= 0,9

@ = 24° gdcmasat trong cia dat

2
_ 2,56.08 009 1,84 ()
2.11t924
t: Thoi gian 1am viéc mot chu ky:
L L L
t=—X+—S+—1+2t +2t +t, (pht 3.3
V V VI q h d (p ) ( )

Lx: Chidu dai xén dit, Lx = ﬁ (M), h=0,1(m) = Lx =1,84/(2,56.0,1) = 5,4(m)

Vx: Toc d6 xén dat, Vx = 20m/ph
Lc: Cu ly van chuyén dét, Ve: Téc d6 van chuyén dat, Ve = 50m/ph
L;: Chiéu dai lui lai: Ly = Lx + Lc, V,: Toc do i lai, V, = 60m/ph

ty: Thot gian chuyén huéng, tqg=3(s)
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t,: Thoi gian nang ha ludi i, th = 1(s), te: Thoi gian ddi sb, tg = 2(S)
Niing suat may i van chuyén ngang
V6i van chuyén ngang, cu ly van chuyén dat trung binh:Lc =15m, ta dugc: t = 1,1962 (phut)
Ning suat van chuyén ngang Nngang = 503,81 (m3/ca)
Niing suAt may i van chuyén doc
Khéi luong thi cong ciia may ¢i khong 16n 1dm nén ning sudt may i van chuyén doc ta tinh

trung vinh cho toan tuyén.

Cy ly van chuyén doc trung binh L=§:S =65.01m
Q

V6i S, £Q 1a tong cong va téng khdi luong van chuyén doc bang may ui
Thoi gian lam viéc 1 chu ky: t=2,1964 phut
Ning suét van chuyén doc bing may i Ny, = 274,38 (m°/ca)
3.2.5.2. Néing sudt mdy dao gau thudn E505 va s6 6 t6 Huyndai 12T

Niing suit may dao

N = QnK,_ (m%ca) (3.4)

60.T .K,
Kr

T =8 h: thoi gian 1am viéc mot ca

Kt = 0,75: Hé s6 sir dung thoi gian, Q= 0,5(m°): La dung tich giu

Kc=0,9: Hé s6 chtra dﬁy gﬁu, Kr=1,1: Hé s6 toi cua dat

n= ? 14 s6 1an dao trong Iyphut

t = 18s: Thoi gian lam vi€c trong mét chu ky dao cuia may do do n= f—g =33

Taduoc: N =490,91/(m°/ca)
S6 xe 6 td HYUNDAI trong tar 12T phuc vu cho may dao dugc xac dinh theo cong thirc:
Kt

n= S6 35
K, 1 (So xe) (3.5

Kq=0,75. La hé s6 sir dung thoi gian ctia may dao
Kx=0,9. La hé s sir dung thoi gian cta 6 to van chuyén
t = 18s. La thoi gian mot chu ky cia may dao

w: S6 gau d6 day duoc 1 thing xe

Xe

U

V/xe: Dung tich thiing xe (Vxe = 9 m®), V: Dung tich gau (V = 0,75 m°)
Kec: Hé s6 chira dau gau (Kc = 0,95)
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9
u

t’: La thoi gian mot chu ky ctia 6 t6 van chuyén

=60 =+ =
vV, V

1

~11.075.095

=11,48

2

]+tq +13+tc (phat)

(3.7)

Tdc d6 xe chay trén dudng tam: C6 tai: 20 Km/h, Khong tai: 30 km/h

tq : Thoi gian quay dau xe 2 phit , td: Thoi gian d6 dat 1a 2 phat

tc: Thoi gian chd xtc dat 3 phat

Lv:lacyly van chuyén

Van chuyén doc dao bu ddp Lv = 404,60m — t = 9,023 (phuit)

Van chuyén tir mo vé Lv = 1000m
S6 616 1an=2,9, chon 3 xe HYUNDAI 12T

3.3. S6 ca may thi cong nén duong

5.7 = 12 (phit)

Bing 3.6: Bing tong hop s6 ca may cong tdechinh trén cac doan thi cong

KL Culy [Nangsuat| |
Loai may thi cong Cong viée 3 3 SO ca
(m°) vctb (m) | (m°/ca)

May |May dao E505+6t6| V/cdatirmo vé~ |19.421,91| 1000 | 49091 [39,56
chu dao Huyndai V/c doc ddosbu dap | 8.665,20 [404,60 |490,91 [17,65
May V/c ngangdao bu dap |1.442,66 | 15 503,81 (2,86

May ui D271A ,

phu V/cdoedaobudap |2.536,90 | 6501 |274,38 |9,25

Bang 3.7: Bing tong hop sé ca may phu cho ting doan thi cong
. KL Nang suat ,

Loai may thi cong Cong viée 3 3 SO ca
(m°) (m°/ca)

May san D144 San stra nén dap 32.066,67 1400 22,90

Lu banh thép DUSA Lu lén nén dap 32.066,67 900 35,63

Sira nén dao 495 330 1,50

May san D144 Got taluy 9.094,87(m?) | 2400 3,79

Dbao ranh bién 856,78 240 3,57
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Bang 3.8: Bing tong hop s6 ca may thi cong cho toan tuyén

STT May thi cong S6 ca may
1 O t6 huyn dai 12T + may dao E505 57,21
2 May i D271 12,11
3 May san D144 31,76
4 Lu banh thép DUSA 35,63

3.4. Xac dinh thoi gian thi cong nén dwong
Dua vao bang tong hop sb ca may thi cong trén, chon déi thi cong nén duong ngay lam viée
1,5 ca, trong do:

Bang 3.9: Bang lua chon s6 lrong may

o , Chon $0 lugng ,
STT May thi cdng SO ca may ) SO ngay lam
may
1 Ot huyn dai 12T + may dao ES05 57,21 2 19,07
2 May ui D271 12,11 1 8,07
3 May san D144 31,76 2 10,59
4 Lu banh thép DUSA 35,63 2 11,88

Poi thi cong gom:
2 may dao E505 + 6 6t6 HYUNDAT
1 may ui D271
2 may san D144
2 lu bénh thep DUBA
20 cong nhan bac 3/7
Thoi gian thi cong 1a 31 ngay.
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Chuong 4
THIET KE THI CONG CHI TIET MAT PUONG

4.1. Gi6i thiéu chung

Diéu kién thi cong kha thuan 1gi, doan tuyén gﬁn cac mo vat li€u va tram trdn bé tong nhuya.
Cap phdi thién nhién, cip phdi d4 dim duoc khai thic & mo dé trong ving véi cu ly van chuyén
trung binh khoang Skm, nhua duong dugc van chuyén cach vi tri thi cong 1a Skm. Pon vi thi cong
c6 day du trang thiét bj may moc can thiét va co doi ngii can bd cong nhédn vién lanh nghé, co
nhiéu kinh nghiém.

Két cAu 40 dudng 1a két cAu duoc phé duyét trong thiét ké ki thuat (dau tu tp trung 15 nam),
két cAu gdm 4 16p:

H,=5 cm B¢ tong nhya chat loai I hat min

H3z=7 cm B¢ tong nhua chat loai I hat trung

H, =15 cm Cap phdi da dam loai [

H1 =30 cm Cap phoi thién nhién

4.2. Tién d9 thi cong chung

Xay dung mat dudng 13 mot cong tac rat’quan trong trong xay dung tuyén duong vi gia thanh
cta mat duong rat dat. Mt khac chat luong.mat duong anh huong rat 16n dén chat luong khai thac
cua tuyén dudng.

Phuong phép t6 chic thi cong:

Mat duong 1a mot cong trinh st dung vatdiéu rat 16n, nhung lai c¢6 dic diém 1a khdi lugng cong
tac phan bd dong déu trén toan tuyén. Do'do trong qua trinh thi cong t6 chitc bién ché trang bi cho
cac t0 thi cong 1a khong d6i, kho6i luong thi cong khong thay doi

Do vay dé dam bao chat lugng cong trinh, ning cao ning suat lao dong dbi véi mat dudng ta
tién hanh t6 chuc thi cong theo phurong phap day chuyén.
L

ktr

L : Chiéu dai thi cong L = 3511,19 (m)

Xac dinh tdc day chuyén : v = (m/ngay) (4.1)

T : thoi gian thi cong thuc té trén hién truong T = min (T1,T,)
Ti=Ti-ng; To=T-ng 4.2)
Trong do:
T: thoi gian dém theo lich trén co s6 thoi han thi cong cho phép tinh bang ngay T;= 40
nw: Toéng cac ngay nghi 18 va cac ngay nghi theo quy dinh ny = 2 ngay
Ne: Tong cac ngay nghi vi Iy do thoi tiét (do mua béo, t° qua thip, qua cao) np = 3 ngay (theo
sb liéu théng ké cac ndm trudc)

122



ta cd T =min (40-2,40-3) = 37 (ngay)
tiqr : thoi gian khai trién ddy chuyén thi cong mat dudng = 0.5 (ngay )

3511.19
37-05

Vi déy chuyén thi cong c6 thé sir dung may moc nhiéu va dé co thé hoan thanh cong trinh ding

Vay toc do cua day chuyénla : v =

=96 (m/ngay)

tién do ta chon tdc do day chuyén v = 120 (m/ngay)
4.3. Khéi lugng cong viée can thue hién

4.3.1. Thi cong khuon 40 dudng
Bang 4.1: Qua trinh thi cong khuon a0 duwong

STT Trinh tu thi cong Yéu cau may
1 Pao khudn 40 duong bang may san t hanh D144

2 Lu 1ong dudng bang lu ning banh ctng 4 lan/ diém , vV =2.Km/h DUSBA

Khéi luong dat dao khuon ao dudng 16p dudi tinh theo cong thrc:
Vi1 = (Bpxc + 0.4).h1. LK1 Ko. Kz (m°) 4.3)
Lép mong mo rong hon so véi 16p mit két cAu phan xe chay mdi bén 20cm

Khbi lugng dat dao khuon 4o dudng tinhrtheo cong thic:

V2 = (Bexc + 2Briae )-hail KKK (M) (4.4)
BPXC: Bé rong mit duong phanxe chay BPXC=70 (m)
Bl GC : Bé rong mit duong phan 1€ giacé  BIE GC =0,5 (m)
hy: Chidu day dao khuén 16p dudi hy=0,15 (m)
hy: Chiéu day khuén 16p trén h, = 0,42 (m)
L : Chiéu dai doan thi ¢ong L=120 (m)

Ki: Hé s6 ké dén do mo rong miat dudng trén duong cong K; = 1,05

Ko, Ks: Hé s6 1én ép vahé'sdroi vai Ky = Kz = 1,0

Khéi lwong dét dao khudn 4o duong 16p dudi: Vi = 139,86 (m®)

Khéi lugng dat dao khudn 4o duong 16p trén : V, = 423,36 (M°)
Tinh niing suit may san D144 dao khuon dwong

_ 60T.F.LKt

N (m3/ca) (4.5)

T: Thoi gian lam viéce trong 1 ca T = 8§ gio

F: Tich dién thi cong F =(7,7.0,15 + 8.0,42) = 4,515m?
L: Chiéu dai doan thi cong clamay L =120m

Kt : Heé s6 sir dung thoi gian Kt =0.85,
t : Thoi gian lam viéc 1 chu ky:
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n n n
t=2L( = + =+ =)+ 2t'.(nx+nc+ns hut 4.6
(V v v) ( ) (phut) (4.6)

X c S

ny=>5;Nn=2,ns=1, Vx=Vc=Vs=80m/phat

t’: thoi gian quay dau, t’=1 phit (bao gdm ca nang, ha ludi san, quay dau, sang s6)

> N= 50'8';"5151'120'0’85 = 5526.36 (mca)
2120.(—+—+-—)+2.1.(6+2+))

80 80 80

Tinh ning suét lu
Dé lu 1én ta dung lu nang banh cimg DUSA
Nang suét lu tinh theo cong thic

TK,.L

T L+00LL

o Ns

Piy (m%ca) 4.7

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

Kt: Hé s6 sir dung thoi gian cta lu khi dam nén mat dudng Kt =0,8

L: Chiéu dai thao tac cta lu khi tién hanh @m nén (Km) L = 120m =0,12 Km
V: Tbe d6 lu khi 1am viée (Km/h)
N: Tong s6 hanh trinh ma lu phai di

Ny,
N = ch.Nht = T.Nht (48)

Nyc: S lan tac dung dam nén dé mat duong dat do chat can thiét
n: S6 1an tac dung dAm nén sau mdt chu ky (xac dinh tir so d6 u)
Nie: S6 hanh trinh lu phai thuee hién trong mot chu ky (xac dinh tu so d0 lu)
B : He s6 xét dén anh hudng do lu chay khong chinh xac (B = 1.2)
Bang 4.2: Bang tinh ning suit lu

V F)Iu
Loailu | T Kt Nyc n Nht N B
(Km/h) (Km/ca)
DUSBA 8 0.8 2 4 2 10 20 1.2 0.53

Béng 4.3: Bang khoi lrgng cong tac va s6 ca may dao khuén duong

STT Trinh ty cong viéc Loai may |Pon vi hoi lugng|Nang sudt |0 ca
mAv/
1 Dao khuon do dutng D44 | m® |56322 |552636 |0.102
bang may san tu hanh
Lu 1ong dudng bang lu ning banh ctng 4
2 o, DUBA |Km 0.12 0.53 0.227
lan/diém, V=2Km/h
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4.3.2. Thi cong 16p cap phéi thién nhién
Béng 4.4: Qua trinh cong nghé thi cong 16p cAp phdi thién nhién

Trinh ty thi cong Yéu cau may

Vian chuyén cap phdi dén mit bang thi cong bo tri d6 dong & long dudng HYUNDAI

Rai san cip phéi theo chiéu day h; = 15 cm (chiéu day cha lén ép) May san D144
Lu nhe 4 lan/diém, V = 2Km/h Lu nhe D469A
Lu ning 6lan/diém, V = 4Km/h Lu ning DUSA
Van chuyén cap phdi dén mit bang thi cong bb tri d6 dong & long dudng HYUNDAI
Rai san cap phoi theo chiéu day hy, =15 cm May san D144
Lu nhe 4 lan/diém, V = 2Km/h Lu nhe D469A
Lu ning 6lan/diém, V = 4Km/h Lu ning DUSA

Do 16p cap phdi thién nhién day 30(cm) nén ta to chite thi.cong thanh 2 16p (thi cong hai lan).
Ta chon 16p dudi ¢6 chiéu day 15 cm, 1p trén c6 chiuday 15 cm.

Gia thiét 16p cap phdi thién nhién 14 16p cap phdi t6t nhat duoc van chuyén dén vi tri thi cong
cach d6 5 Km.

Pé tién cho tinh toan sau nay, trudc hét ta'tinh nang'suét lu, van chuyén va nang suat san.

Ning suét van chuyén cAp phdi thién nhién

Duing xe 0 t0 tw d6 trong tai 1 12 tan;

= —?'T 'Klt Ky (Tén/ca) 4.9

—di— 1
1 V2

Pvc

Q: Trong tai xe 12(T4n), T: Thoi gian lam viéc 1 ca (T =8 gid)
Kt: Hé s6 str dung th01 gian Kt = 0,8, Ktt: Hé s6 st dung tai trong Kg = 1,0
I: Cu ly van chuyén1=5Km
t: Thoi gian xtc vat liéu va quay xe, xép vét liéu bang xe xic:
thoi gian xép 1a 9 phut, thoi gian d6 1a 4 phit
Vi: Van tde xe khi ¢6 hang chay trén dudng tam Vi = 25 Km/h
V2: Vén tdc xe khi khong c6 hang chay trén duong tam V, = 35 Km/h

12x8x0,8x1

= 137,26 (Tan/
5.5 (9+4) (Tan/ca)

Vay : Pvc=

25 35 60
Cép phdi van chuyén dén 1a cap phéi tot, dat do 4m tot nén ta khong phai tron va tudi nude
Khéi Iwong vat liéu cho cap phdi day 15 em (Ly theo PMDT XDCB - Bo Xay Dung muc
AD2122): 22,04m%100m?
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Khéi Iwong cho doan dai 120m véi chidu iy 15cm: 22'04'(71300’4)'120 - 195.72(m?)

Lop trén day 15cm: 22,04 m%/100m?

Khbi lugng cho doan dai 120m véi chiéu day 15cm: % =211,58 (M°)

Ning sut van chuyén cip phdi cua 6 t6: Pve = 137,26 (T/ca)
Dung trong ctia cip phéi sau khi di 1én ép: 2.4 (T/mg), Hé s6 1én ép cua cap phdi 1a: 1,4

Dung trong cap phdi trude khi Ién ép: % =1,714 (T/m°)

137’246 =80,07 (m*/ca)

Vay nang suat cua xe 0 to ty d6 van chuyén cap phoi 1a:

Xic dinh cy ly d6 dong cAp phdi thién nhién

_Q
lgg = Bh (m) (4.10)

Q: Khéi luong chuyén ché cia 6 t6 (m°)

Kich thudc xe MAZ-503: Dai 3,5m, Rong 2,28m, Cao 0,52 m nén Q = 4,15 (m°)
B: Bé rong mit duong; hy: Chiéu dai vat liéu chua lén ép: hy= K.h
K:Hé s 1én ép cta vat liéu, K = 1,4; h: Chiéu day-vat liéu da 1én ép

Khoang cach d6 dong cua 16p cap phdi séicudi:

415

Lop 1:h=0.15m >, =—F——==2,671(m

P = 7.4.140,15 (m)

415

Lop 1:h=0.15m —» 1, =+———==2470(m

P “ = 814045 (m

Niing suit clia may san cap phoi D144
N SWRFN (m%ca) (4.11)

T: thoi gian lam viéc 1 ca T =8h
F: dién tich mdy san trong mot hanh trinh, khi san may c6 o = 40°
F=b.Lsina =3,7.120.5in40°= 285,40 m’, b=37mvaL =120 m
t: thoi gian lam viée 1 chu ky
t =2L( C— ¥ \r;

X c

+Q,=085.175/2981.1,04 =673 )+ 2t.(nx+nc+ns) (4.12)

Nk = N = 0,ns = 6; Vs = 80m/ph(it, t” = 1’(bao gdbm nang ha ludi san, quay dau, sang sb)

t=2.120. o +2.1.6 = 30 phut
80
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N = 60.8.285,40.0,85 - 3881.41 (m¥ ca)
30
Bang 4.5: Ning suit ciia may lu loai D469A va DUSA

Lép Logilu | n |[Nyc [Nnht N [V (Km/h) |Plu(Km/ca) | Sca
CPTN D469A | 2 4 10 20 2 0.528 0.23
16p dudi DUSBA 2 6 10 30 4 0.704 0.17
CPTN D469A | 2 4 10 20 2 0.528 0.23
16p trén DUSBA 2 6 12 36 4 0.587 0.20

Bang 4.6: Bang khoi lwong cong tac va ca may thi cong 16p cip phoi thién nhién

, Loai  |DPon“{Khéi | Ning 86
STT Trinh tu cong viéc ) : . ,
may vi luong suat ca may
Van chuyén cap phdi thién nhién ;
1 o Maz-503 {*m 195,72 | 80,068 |2444
dén do dong long duong
in cap phoi theo chiéu day hy (chiéu 2
2 . ., D144 m 195,72 |3881,409 | 0,050
day chua len ep)
3 | Lunhe4lan/diém, V=2Km/h [D496A |[Km |[012 | 0528 |0,227
Lu nang banh thép
4 s DUBA | Km 0,12 0,704 0,170
6 lan/diém, V = 4Km/h
Van chuyén cap phoi thién nhién 3
5 P . 12T m 211,58 | 80,068 |2,643
dén do dong long duong
San cap phdi theo chiéu day hy )
6 N D144 m 211,58 |3881,409 | 0,055
(chiéu day chua len'€ép)
7 | Lunhe 4 lan/diém, V.=2Km/h"~ |[D496A |[Km |02 | 0528 |0,227
Lu nang banh.thép
8 s DUBA |Km 0,12 0,587 0,205
61 an/diém, V.= 4 Km/h

4.3.3. Thi cong 16p cAp phoi d4 dim loai I day 15 cm

Bang 4.7: Bang qua trinh cong nghé thi cong 16p cap phoi da dim loai I

STT Trinh ty thi cong Yéu cau may
1 Van chuyén cap phdi da dam loai I tir tram tron dén cong truong | HYUNDAI
2 Rai cap phoi d4 dam loai I SUPER 1400
3 Lu so bd bang lu nhe 4 lan/diém, V = 2 Km/h D469A
4 Lu bang lu rung 10 lan/diém, V = 4 Km/h D469A
5 Lu Ién chit bang lu 16p 20 lan/diém, V = 4 Km/h TS280
6 | Lula mat duong bang lu ning banh cimg 4lan/diém, V = 3 Km/h DUSA
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Khéi lugng VL 16p CPPD day 15¢m theo dinh mirc XDCB-2005-BXD:V = 20,45 m*/100m?.
Téng khdi lwong dung cho doan 120 m 1a =% =196,32(m")

Ning sut van chuyén cip phdi cta 6 t6: Pvc = 137,26 (T/ca)

Dung trong ciia cip phdi sau khi da lén ép: 2,4(T/m°), Hé s6 ¢Am nén cia cip phdi la: 1,4

Dung trong cap phdi trude khi Ién ép: % =1,714 (T/m°)

137,26

Viy nang suit cua xe 12T van chuyén cip phdi la: 1 80,07 (m%/ca)

Bang 4.8: Bang tinh niing suit lu (1 lu)

Loai lu n Nyc Nht N V. Pi(km/ca) S ca
D469A 2 4 10 20 2 0,53 0,23
Lu rung 2 10 10 50 4 0,42 0,28
TS280 2 20 8 80 4 0,26 0,45
DUSA 2 4 12 24 3 0,66 0,18

Bang 4.9: Bang khoi hrong cong tac va camay thi cong 16p CPDD loai I

Pon | Khbi Nang

4

STT Trinh ty cong viéce Loai mdy

T
(@)

_ , ca may|
vi lugng suat

1 | Van chuyén cap CPPD loail / [ HYUNDAI | m3 [196,32 (80,068 | 2,452
2 Rai cap phoi dadamloail  [SUPER 1400 | m3 196,32 | 2800,00 | 0,070

Lu so b bang lu nhe
3 L D496A Km 0,12 0,528 | 0,227
4 lan/diém, V = 2Km/h

Lu bang lu rung 14(tung-25T) 10
4 . D496A Km 0,12 0422 |0,284
lan/diém, V = 4Km/h

Lu Ién chit bang lu 16p
5 o TS280 Km 0,12 0,264 0,455
10 lan/diém, V = 4Km/h

Lu 1a mat dudng bang lu ning
6 . DUSA Km 0,12 0,660 0,182
banh sat 4lan/diém,V=3Km/h

4.3.4. Thi cong 16p mat duong BTN
Céc 16p BTN duoc thi cong theo phuong phap rai néng, vat liéu duoc van chuyén tir tram tron

vé voi cu ly trung binh 13 5Km va duoc rai bang may rai SUPER — 1400
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Bang 4.10: Bang qua trinh cong nghé thi cong va yéu ciu may

STT Trinh tur thi cong Yéu cau may
1 Tu6i nhya dinh bam Xe tudi D164
2 Van chuyén bé tong nhya chat loai I hat trung HYUNDAI
3 Rai bé tong nhya chat loai I hat trung SUPER 1400
4 Lu bang lu nhe 4 1an/diém, V = 2 km/h D469A
5 Lu bang lu ning banh 16p 10 lan/diém, V = 4 km/h TS280
6 Lu bang lu ning banh ctmg 4 lan/diém, V = 2.5 km/h DUSA
7 Van chuyén bé tong nhya chat loai I hat min HYUNDAI
8 Rai bétong nhya chat loai I hat min SUPER 1400
9 Lu bang lu nhe 4 lan/diém, V = 2 Km/h D469A

10 Lu bang Iu ning banh 16p 10 lan/diém, V-= 4 km/h TS280
11 Lu bang lu ning banh cimg 4 lan/diém, V'=2:5 km/h DUSA

Tinh toan khdi lwong va s6 ca may cén thiét
Luong nhua dinh bam (0,8 kg/m?): 120.8.0,8 = 768 (Kg)
Theo bang (7-2) séch Xay Dung Mit Puong ta cd ning suét ciia xe tudi nhwa D164 1a:

768
1000.30

30(T/ca) = sb ca cua xe twdi nhua dinh bam 1a: =0,026 (ca)

Lugng BTN chat loai I hat min day'5.cm
Tra theo dinh mirc XDCB-2003ta c6 khdi lugng BT 1a: 12,12T/ 100m? (ma hi¢u AD2323)

12082212 11635 ()
100

Lugng BTN chat loai I hat trung day 7cm
Theo dinh mirc XDCB-2005"ta c6 khoi luong BT la: 16,62T/100m?

120.8.2992 _ 15955 (1)
100

Bang 4.11: Bang tinh ning suit lu (1 lu)

Loai lu n Nyc Nht N Vv Plu S6 ca
D469A 2 4 12 24 2 0,44 0,27
TS280 2 10 8 40 4 0,53 0,23
DUSA 2 4 12 24 2,5 0,55 0,22
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Bang 4.12: Bang khoi lrong cong tic va ca may thi cong 16p BTN

_ _ Pon | Khéi | So
STT| Quad trinh cong nghé thi cong Loai may ) Nang suat )
vi |lugng ca may
1 Tudi nhya dinh bam D164 Kg 768 30000 | 0,026
2 Van chuyén BTN hat trung HYUNDAI T [159,55 | 80,07 |1,993
3 Raéi bé tong nhya hat trung SUPER 1400 | T |159,55 |2800,00 | 0,057
4 Lu nhe 4 lan/diém, V = 2Km/h D469A Km | 0,12 0,440 0,273
Lu bang lu ning banh 16p
5 o TS280 Km | 0,12 0,528 | 0,227
10 lan/diém, V =4 km/h
Lu bang Iu ning banh cimg
6 o DUBA Km | 0,12 0,550 |0,218
4 lan/diém, V = 2.5km/h
7 Van chuyén BTN hat min HYUNDAI T 116,35 | 80,07 | 1,453
8 Rai bétong nhya hat min SUPER 1400°,{, T 116,35 |2800,00 | 0,042
9 Lu nhe 4lan/diém,V = 2Km/h D469A Km |012 [0440 0273
Lu bang lu ning banh 16p
10 o, TS280 Km | 0,12 0,528 |0,227
10 lan/diém, V = 4km/h
Lu bang lu ning banh climg
11 . DUBA Km | 0,12 0,550 |0,218
4 lan/diém, V = 2.5km/h
Bing 4.13: Bing tong hop cong nghé thi cong mit dwong
Khéi .| So
STT Trinh ty cong viéc Loaimdy |Ponvi Naéng suat .
lugng ca may
Dao khuon dudng May san
1 . m3 563,22 | 5526,360 |0,102
bang may san tu-hanh D144
Lu long dudng bang lu ning banh Lu nan
2 s . g &I e Km |0,12 0,528 0,227
thép 4 lan/diém, V =2 Km/h DUBA
Van chuyén cap phdi thién nhién Xe
3 ) . m3 195,72 | 80,068 2,444
bo tri d6 dong & long duong HYUNDAI
Rai san cap phdi theo chiéu day May san
4 . m2  [195,72 |3881,409 | 0,050
h1=15 cm (chiéu day cha lén ép) D144
5 | Lunhe4lan/diém, V=2Km/h | D469A |Km 012 | 0528 |0,227
6 | Luning 6 lan/diém, V=4Km/h | DUSA Km [012 | 0,704 [0,170
Van chuyén cap phdi thién nhién Xe
7 , . m3 |211,58 | 80,068 2,643
bo tri d6 dong & long duong HYUNDAI
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Rai san cap phdi theo chiéu day May san
8 m2 211,58 | 3881,409 | 0,055
h, =15cm D144
9 | Lunhe4lan/diém,V=2Km/h | D469A |[Km [012 | 0528 |0,227
10 | Luning 6 lan/diém, V = 4 Km/h DUBA Km |0,12 0,587 0,205
Van chuyén cap phdi da dam loai I Xe
11 ) m3 196,32 | 80,068 2,452
tir tram tron dén cong trudng HYUNDAI
12 | Raicép phdida dam loai I SUPER 1400| m2  [196,32 | 2800 0,070
Lu so bd béng lu nhe Lu nhe
13 o, Km 0,12 0,528 0,227
4 lan/diém, V = 2 Km/h D469A
Lu bat nac rung Lu nhe
14 o Km_ |0,12 0,422 0,284
10 lan/diem, V =4 Km/h D469A
Lu Ién chat bang lu 10p
15 o TS280 Km 40,12 0,264 0,455
20 lan/diém, V =4 Km/h
Lu 1a mat duong bang lu ning Lu nang
16 o Km |[0,12 0,660 0,182
banh thép 4 1an/diém, V = 3Km/h DUBA
17 | Tudi nhya dinh bam D164 Kg |768,00 | 30000 0,026
Vian chuyén BTN chit loai I hat
18 HYUNDAI | T 159,55 | 80,068 1,993
trung
19 Rai bé tong nhya chat loai I hat trung [SUPER 1400 | T 159,55 | 2800 0,057
Lu bang lu nhe Fu nhe
20 o Km |0,12 0,440 0,273
4 lan/diem, V = 2,0 Km/h D469A
Lu bang lu ning banh 16p
21 o, TS280 Km |0,12 0,528 0,227
10 lan/diém, V = 4,0 kn/h
Lu bang lu ning banhthép Lu nang
22 o Km |0,12 0,550 0,218
4 lan/diém, V = 2,5km/h DUBA
. Xe
23 |Van chuyén BTN chat loai [ hat min T 116,35 | 80,068 1,453
HYUNDAI
24 | Rai bétdong nhya chat loai [ hat min [SUPER 1400 T 116,35 | 2800 0,042
Lu bang lu nhe Lu nhe
25 o, Km 0,12 0,440 0,273
4 lan/diém, V = 2.0 Km/h D469A
Lu bang lu ning banh 16p
26 o TS280 Km 0,12 0,528 0,227
10 lan/diém, V = 4.0km/h
Lu bang lu ning banh thép Lu nang
27 . Km 0,12 0,550 0,218
4 lan/diém, V = 2.5 km/h DUBA

131




Bang 4.14: Bang tinh toan s6 ca may va s6 gio thi cong

S5 [S6 |Sbca |Sbgio
STT Trinh ty cOng viée Loai may ] o o
ca |may [thicong [thicong
bao khuon duong May san
1 ‘ 0102 | 1 {0102 | 0815
bang may san ty hanh D144
Lu 10ng dudng bang lu ning banh thép| L u nin
2 s ‘ ,g &I P e 0227 | 2 |0114 | 0,909
4lan/diém, V = 2Km/h DUSA
Van chuyén cap phdi thién nhién bo tri|  Xe
3 o 2444 |10 | 0,244 | 1,955
d6 déng & long duong HYUNDAI
Rai san cap phoi theo chiéu day May san
4 . o 0,050 | 1 |0050 | 0,403
h1= 15 cm (chicu day cha lén ép) D144
5 Lu nhe 4 1an/diém, V = 2 Km/h D469A  [0227<f 2 | 0,114 | 0,909
6 Lu ning 6 lan/diém, V = 4 Km/h DUSAW. /0,170 | 2 | 0,085 | 0,682
Van chuyén cap phdi thién nhién bo tri Xe
7 T 2,643 |10 | 0264 | 2,114
do dong ¢ long duong HYUNDAI
Rai san cap phoi theo chiéu day May san
8 0,055 | 1 |0055 | 0436
h,=15cm D144
9 Lu nhe 4 lan/diém, V = 2 Km/h D469A (0,227 | 2 | 0,114 | 0,909
10 Lu ning 6 lan/diém, V = 4 Kmi/h DUSA  [0205 | 2 |0102 | 0,818
Van chuyén cap phoi da damleai Itir |- Xe
11 , 2452 |10 | 0,245 | 1,962
tram tron dén cong truong HYUNDAI
12 Rai cap phodi da dam loai I SUPER 1400(0,070 | 1 | 0,070 | 0,561
Lusobd béng lu nhe Lunhe
13 L 0227 | 2 |0114 | 0,909
4 lan/diém, V = 2. Kmi/h D469A
Lu bat nac rung Lunhe
14 o 0284 | 2 |0142 | 1,136
10 1an/diém, V = 4 Km/h D469A
Lu Ién chat bang lu 16p
15 o TS280  [0455 | 2 | 0,227 | 1,818
20 lan/diém, V = 4 Km/h
Lu 13 mit duong bang lu ning banh Lu nang
16 L 0182 | 2 |0091 | 0727
thép 4 1an/diém, V = 3Km/h DUSA
17 | Tu6inhya dinh bam D164 0026 | 1 [0026 | 0,205
18 | Vén chuyén BTN chit loai I hattrung [HYUNDAI [1,993 | 10 0,199 1,594
19 | Rai bé tong nhya chit loa I hat trung  [SUPER 1400(0,057 | 1 | 0,057 | 0,456
20 | Lubang lunhe Lunhe (0273 | 2 |0136 | 1,091
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4 lan/diém, V = 2,0 Km/h D469A
Lu bang lu ning banh 16p
21 o, TS280 0,227 | 2 0,114 0,909
10 lan/diém, V = 4,0 km/h
Lu bang lu ning banh thép Lu nang
22 o 0,218 | 2 0,109 0,873
4 lan/diém, V = 2,5 km/h DUSA
23 | Van chuyén BTN chit loai Ihatmin  [HYUNDAI [1,453 | 10 | 0.145 1,163
24 Rai bétong nhya chat loai [hat min ~ |[SUPER 1400(0,042 | 1 0.042 0,332
Lu bang lu nhe Lunhe
25 o 0,273 | 2 0,136 1,091
4 lan/diém, V = 2,0 Km/h D469A
Lu bang lu ning banh 16p
26 . TS280 0,227 | 2 0,114 0,909
10 lan/diém, V = 4,0 km/h
Lu bang lu ning banh thép Lu nang
27 o 0,218"| 2 0,109 0,873
4 lan/diém, V = 2,5 km/h DUBA
4.3.5. Thanh lap doi thi cong mat duong:

GOm: + 1 may rai SUPER -1400  + 10 60 HYUNDAI trong tai 12T

+ 1 san ty hanh D144

+2 lu nang banh 16p TS 280

+ 2 lu nhe banh thép D469A + 2 [ nang banh thép DUSA

+ 1 xe tudi nhya D164A

Thoi gian thi cong 32 ngay.

+30'cong nhén
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Chuong 5
TIEN PO THI CONG CHUNG TOAN TUYEN
Theo dy kién cong tac xdy dung tuyén bat ddu tién hanh tir ddu thang 10 dén cudi thang 12.

De thi cong cac hang muc cong trinh toan by may mac thi cong duge chia lam cac doi nhu sau:

5.1. Pdi 1am cong tac chuén bi
Cong viéc: Lam duong cong vy, xay dung lan trai, don dep, chuén bi cong truong.
Thanh phan goém: 1 may kinh vi 2 may i D271.
1 may thuy binh 20 nhén cdng
Thoi gian cong tac cuia doi 1a 12 ngay
5.2. Poi xay dung cong trinh (cong)

Poi 1: Thanh phan gdm : 1 May ui D271. 1 Xe HYUNDAI 12T.

1 Can cau K51. 30.Cong nhan bac 3/7.

Thoi gian thi cong 22 ngay
Poi 2: Thanh phan gom : 1 May ui D271. 1 Xe HYUNDAI 12T.
1 Can cau K51. 30'€ong nhén bac 3/7.

Thoi gian thi cong 37 ngay

5.3. Pji xdy dung nén duong
Thanh phan gém : 2 may dao E505%.6 6t0 HYUNDAI. 2 may san D144
1 may ui D271. 2lu banh thep DUSBA . 20 cong nhan bac 3/7
Thoi gian thi cong la 31 ngay

5.4. Pgi xay dung mat duwong
Thanh phan gdbm : 1 mayrai SUPER —1400. 1 san ty hanh D144.

10 6 t6 HYUNDAI trongtai 12T. 2 lu nang banh 16p TS 280.
2 lu nhe banh thép D469A. 2 lu nang banh thép DUBA.
1 xe tudi nhira D164A. 30 cong nhan.

Thoi gian thi cong 32 ngay.
5.5. Dgi hoan thién:
Cong vi€c: thu don, bu va va bao dudng mat duong.
Thanh phﬁn gém .1 xetainhe. Céc dung cu tho so,
5 nhén cong.

Thoi gian thi cong 10 ngay
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PHAN 1|
THIET KE KY THUAT: POAN TUYEN KM1+00[JKM2+400

CHUONG 1
MO DAU

1.1. Giéi thiéu chung
1.1.1 Tén du an: Pwong tinh 1§ - TP.Ha Noi
1.1.2. Chii dau tu: S& giao théng TP.Ha Noi
1.1.3. Doi twgng va pham vi nghién ciru: Do thoi gian cé han chon doan tuyén Km1+00[]
Km2+400 1am tuyén thiét ké.
1.1.4. Can cwr phap ly:

Béo cdo nghién ctru co so.

Quyét dinh thong qua nghién ctru co so.

Dé cuong thiét ké k¥ thuat.

Quyét dinh cho phép tiép tuc 1ap thiét ké k¥ thuat.
1.1.5. Quy chuén va tiéu chuin ap dung.

Tiéu chuén [1], [32], [28]; Quy trinh [2],{9], [32];Tai lidu [27].
1.2. Khao sat diéu kién ty nhién ving tuyén'di qiia
1.2.1. Pia hinh.

Qua cdng tac khao sat chi tiét, dia hinh ving doan tuyén di qua c6 do doc ngang phd bién tir 3-
15%. Dia hinh khong phtic tap, tuyén cé, thé trién khai dé& dang, khong bi go bé, khong phai ¢6
nhiing thiét ké dac biét.

Khu vyc tuyén di qua chﬁ‘yé'u 1a.ddi ntii trung binh va thap & d6 cao khoang 180m so véi muc
nudce bién, trién ndi trong déi thoai, khong c¢6 cong trinh vinh ctru. Tuyén di men theo sudn ndi
nén cit qua nhiéu khe ty thuy phai xay dung céng thoat nudc cho cic khe tu thuy nay. Néi chung,
yéu t6 dia hinh d¢4m bao cho dudng c6 chat lugng khai thac cao.

1.2.2. Khi hau.

Khi hau ving thiét ké thudc loai nhiét déi gi6 mua, lugng mua tuomg dbi cao, luong mua
trung binh hang nim 13 288 mm. Vao cac thang mua hé lugng mua 16n hon. Hudng gio chi yéu
trong nam 14 Dong Bic.

1.2.3. Pia chét, thuy vin.

Dia chat: Dé vé dugc mit cat dia chit ta dung 3 hé dao sau va 3 16 khoan sau.
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Chiéu sau tham do dbi v6i nén dao 1a dudi cao do thiét ké 1.5-2m, v6i nén dip binh thuong 1a
dén mirc nudc ngam hodc dudi mat dét ty nhién 2m, véi nén dip cao va trén dat yéu 1a hét ving
tac dung clia tai trong nén dip (tinh toan theo so db tmg suét do tai trong nén dip truyén xubng)

Bang 1.1: Bing két qua tham do dia chét

Ly T Ghichi Chiéu séu khéo Chiéu day céc 16p dét (m)
sat Hittu co a sét sét nang
Km1+63,62 | L khoan 1 6,0 0.2 38 | Khong xac dinh
Km1+245,29 H6 dao 1 45 0,2 2,8 | Khong xac dinh
Km1+371,85 | L3 khoan 2 55 0.2 38 | Khongxac dinh
Km1+793,26 H6 dao 2 45 0.2 33 | Khong xac dinh
Km1+973,49 | Lo khoan3 55 0,2 3,8 | Khong xac dinh
Km2+296,19 H6 dao 3 3,5 0.2 28 | Khong xac dinh

ChU y: trong khi thi cong hd dao, do ta ding cac héidao siu, nén dé dam bao an toan lao dong,
cac hd nay phai duoc chong dd vach trong pham vi &9 sau tie-1.5m dbi voi dat & sét.

Thuy van: Cac s6 liéu vé thuy van khong c6 gi thay doi va gidng nhu khao sat trong phan khao
sét thiét ké co so. Muc nudc ngam siu dang ké so véi mat dét ty nhién (tir 8-10m), ndi chung
khong anh hudng t6i tuyén duong.

1.2.4. Vatliéu xay dung.
Vit li¢u dia phuong chu yéu 1a s6i‘cudi, d4 hoc, va dat ddi t6t. Khao sat cho théy cu ly van

chuyén 13 nho hon 5km d6 13 mot Khoang cdeh tot dé tan dung vét liéu dia phuong.
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Chuong 2
THIET KE TUYEN TREN BINH PO
S ligu thiét ké
Binh d6 thiét ké co s¢ da duoc duyét.
Binh d6 k¥ thuat ty 1& 1/1000, cac dudng dong mirc cach nhau Im.
Nguyén tic thiét ké
Cim tuyén ky thuat dya trén co so tuyén co s& da vach, két hop véi viéc khao sat thiét ké ky
thuat doc myén o 8¢ v6i pham vi mdi bén 1a 40m.
DPam bao thoa mén day du cac chi tiéu ki thuat ctia tuyén.
Tién hanh trién tuyén bam sat dia hinh, lra chon ban kinh dudng cong nim hop 1y nhung can
chti y dén d6 dich chuyén ctia tuyén khi cim duong cong chuyén tiép.
Trinh ty thiét ké
Xac dinh cac diém khong ché va cac dién khéng ché
Tién hanh vach tuyén trén binh d6 dya trén nguyén tic thiétké
Lua chon ban kinh dudng cong nam
Luya chon céc thong ciia duong cong clothoidéwatién hanh cim dudng cong chuyén tiép
Rai cac coc chi tiét trén tuyén bao gé)m: cac coc chitiét va coc cu ly:
Céc coc chi tiét gom:
Céc coc phan anh dia hinh doc tuyén
Céc coc chi tiét trén duong cong: TH, TC,ND, NC va P
Céc coc phan anh vi tri congrinh tréntuyén
Céc coc cu ly gém cac coc cach'déu20m, cac coc 100m (coc H), coc 1000m(coc km)

Kiém tra cac diéu kién k¥ thuat ca thiét ké co s¢ va thay doi thiét ké vé dudng cong nam.
2.1. Tinh to4n cac yéu t6 dwong cong nim

Bang 2.1: Cac yéu t6 dwong cong

Chiéu dai dudng cong | Chiéu dai tiép tuyén Chiéu dai phén cu Chiéu dai D
. a 1
K=R| == Y —a—l D=2T-K>0
180 T= Rtg CcoS —
p=R.\ 2

Can ctr vao cac tiéu chuan ki thuat va diéu kién dia hinh chon cac thong s6 duong cong chuyén

tiép nhu sau
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Bang 2.2: Cac yéu td dwong cong nam va duwong cong tron

Goc ngoat ap .
VT dmD o Céc yéu to duong cong tron
Km + Tréi Phai R T P K D
@) 3) 4) () 6) ) ©) ©) (10)
1 00
1 | 21445 15°1322" | 500 | 66,84 | 444 [13285 | 0,83
1 768,55 77°09'12" | 150 121,48 42,61 (201,99 |40,97
2 177,06 24°27'10" 500 108,39 11,61 (213,39 | 3,39
2 396,19
Tong 24°27'10" | 92°22'34" 296,71
Bang 2.3: Tinh duong cong'chuyén tiép

Goc ngoat ap Cac yéu t6 dudng cong chuyén tiép,

Vi tri dinh DB duodng cong tron va tean by duong cong
Km + 2.p a-2.5 L (m) tm |p(m) |Ri=R#p
@ | ® | @ @) @ | |1 | @

1 21445 [5°%4356" |9°2926 50,00 25,00 0,21 500,21

1 76855 [36°1820" [40%50252”. | 95,00 4750 | 246 | 15246

2 177.06 |5°4356" [18%43°14* 50,00 25,00 0,21 500,21

Tong 97,50
Bang'2:4: Cac yéu t6 duwong cong Clothoide
Céc yéu t6 duong cong chuyén tiép,
duodng cong tron di bién doi va toan bo dudng cong tron
STT Chiéu dai toan bo Do rit ngan
K1 duong cong (m) T =T+ cta duong cong  |Phén cu P+p
Ko=Kj+2.L D1 =2.(T+t)-K2

@) (24) (25) (26) (27) (28)

b4 82,85 182,85 91,84 0,83 4,65

b5 106,99 296,99 168,98 40,97 45,07

bo 163,39 263,39 133,39 3,39 11,82

Tong 743,23 394,21 45,19
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Bang 2.5: Cac diém chinh ciia dwong cong

Khoang |Chiéu
céach dai
= Goc
TD=NDb+L | TC=NC-L |[NC=NDb+K2 |giitaciac | doan
b-L-0,5.K; , hai phuong
dinh géc |thang ,
A cua tuyén
goit chém
Km | + Km | + Km + Km + S(m) |Tc(m)
(29) | 30) (31) | (32) |33) | (34) |(35) | (36) @37) (38) (39)
214,87 [123,03 [ND:37°34°56”
1 [12303 |1 [17303 |1 (25587 | 1 [30587 |57500 [314,18 [ND:52°48°00”
1 (62006 |1 [71506 | 1 (822,04 | 1 |917,04_1480,69 [12832 |BDP:50°03°00”
2 4537 |2 [9537 |2 [258,76 | 2 (308,76 [220,82 |87,43 |BD:74°30°00”
Tong 1441,38 | 652,96
Bang 2.6: Kiém tra sais6
YK2 +>Tc 1396,19 Lt
S ->YDI 1396,19 =Lt
2.5 (T+) - YK2 45,19 =3 DI
Yat + Yop 67°55°24" =Ac—Ad

Két luan: Cac diéu kién kiemutra déu dwgc thod man,dim bao di chinh xiac khéng can

phai binh sai

Bang cic diém trung gianeam duwong cong chuyén tiép xem phu luc 97

Bang cim coc chi tiét xem phu luc 98
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Chuong 3
THIET KE TRAC DQC, TRAC NGANG VA TiNH TOAN KHOI LUQNG PAO AP
3.1. Thiét ké tric doc
3.1.1. Yéu cau khi vé tric doc k¥ thuét

Tréc doc k¥ thuat dugc v& voi TLN 1/1000, TLD 1/100. Trén trac doc k¥ thuat co thé hién mat
cét dia chat vai ti 1é 1/10 va vé dich Xuéng dudi duong den.

S6 liéu thiét ké bao gdm cao do do (cao do mép nén duong bén thap hon), chidu cao dao dap,
d6 ddc, cao d6 ranh doc, cac sb lidu vé céng, cac duong cong dung,..

Cao d6 dudng do tai cac dudng cong dimg thi tinh toan trong phan thiét ké dudng cong dimg.
3.1.2. Trinh ty thiét ké tric doc

Xac dinh diém khéng ché ( trong pham vi db an diém khéng ché 13 nhiing diém trén cong, cao
d6 mép nén duong tai vi tri cau cdng phai = 0.5 (m)

Cao d§ cac diém khdong ché xem chi tiét tai phu luc 99
Xac dinh diém mong mudn
K¢é dudng do sao cho dat dugc nhiéu diém mong mudn nhat
Sau khi di c6 cac cao d6 khong ché, dua vao do dc ngang tién hanh thiét ké dudng do.
Ghi chu:

Khi thiét ké k¥ thuat doan tuyén tir: Kmi+00-dén Km?2+400 ta phai do v& chi tiét véi dudng
dong mirc cach nhau 14 1m nén cac cao @6 phan thiét ké ki thudt co dich chuyén so v6i & phan
thiét ké co so va dé giam khéi luong dao'ddpta da thay doi thiét ké tric doc nhung van gitr nguyén
cao do khéng ché tai diém dau va'cubi doan myén.

Cao a9 thiét ké chi tiét dworc thé hién trong phu luc 100
3.1.3. Thiét ké dwong cong ding

Pudng cong dimg duoc thiét ké véi muc dich dam bao tam nhin tinh toan, tao diéu kién tt
cho xe chay ém thuan va an toan. Puong cong dimg duogc bb tri tai nhiing noi c6 hiéu dai s6 do
ddc > 10%;,. Ban kinh cong dimg dugc chon phi hop véi dia hinh, cap hang duong va co chu y
dén giam khi luong thi cong.

2
, X
Puong cong dliig cam theo parabol bac 2, c6 dang: y = 2R
y: La tung do
X: La hoanh do
R: Ban kinh tai diém géc toa do & d6 do ddc ciia mat cét doc bfmg 0
S6 liéu du vao:  biét R, iy, iy (16n dbc mang dau “+°, xudng dé¢ mang dau *-”)

Va A, B (1a diém nam trén hai doan c6 d6 déc i; va iv)
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Bang 3.1: Cac yéu t6 dwong cong dimg

Cac yéu to duong cong
STT R Do doc doc (%) K T P
(m) iy I2 (m) (m) (m)
1 6000 -0,50 0,85 81,00 40,50 0,137
2 5000 1,30 -2,30 180,00 90,00 0,810
3 4000 -2,30 0,05 94,00 47,00 0,276

Voi: K =R.(ir- in); T= K/2; P = T?/(2R)

Xéc dinh diém déi déc C:
| = Y — yA-_ (X_B — XA)'iB (3.1)
A~ 1l
Xc =Xa + |
yc=Ya+ Lia
Xac dinh diém bat dau va diém két thiic cua duong cong:
Diém tiép dau c6 toa do: B
Xmp=Xc-T 1A °
Yt =YC - T.iA Ly w
L2 e e, n A > m
biém tiép cuoi c6 toa do: - ‘ >
<
Xtc=Xc+ T >J |
XA XB
yrc=Yc+T.is
Xac dinh diém gbc ctia dudng cong Estai d6 do doc bang khong:
XE=Xmp+ IAR
i2
= + R A
YE=YmD 2
Bang 3.2:Cic yéu to dudng cong va toa d) cac diém chinh ciia dudng cong dimg
i1(% | i2(%
STT ) ) Xc Yc X1p Y1p X1c Y1c Xe YE
1371,8 | 185,7 | 1331,3 | 1859 | 1412,3 | 186,0 | 1361,3 | 1858
1 -05 | 0,85
5 2 5 2 5 6 5 5
17684 | 190,1 | 16784 | 1889 | 18584 | 188,0 | 17434 | 189,3
2 13 | -23
6 5 6 8 6 8 6 9
19734 | 1854 | 19264 | 186,5 | 20204 | 1854 | 20184 | 1854
3 | -23 | 0,05
9 3 9 1 9 5 9 6
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Két qua thé hién trén ban vé tric doc thiét ké ky thuat

3.2. Thiét ké tric ngang

Sau khi thiét ké duong do chinh xac trén tric doc ky thuat. Tai cac vi tri coc da c6 cao do tu
nhién va cao do thiét ké, vé duoc mit cit ngang tai tmg coc. Can cur vao diéu kién dia hinh, diéu
kién dia chat thuy vin noi tuyén di qua. Pdng thoi trén co s két hop véi binh dd, tric doc va dira

vao tiéu chuan thiét ké; Mat cat ngang dugc thiét ké c¢6 cac yéu to co ban sau:

Ta luy dao: 1/1,5
Ta luy dap: 1/1,5
Bé rong nén dudng; B=9m
Bé rong mat duong: 70m

Bé rong 1é duong: 2.0,5m
Bé rong 1¢ gia c6: 2.0,5m
Do dbc ngang mit dudong: 2%
Do dbc ngang 16 giacd: 2%
Do dbc ngang 1¢ dat: 6%
3.3. Tinh ton khdi lwgng dao dip
Khéi dao dap duoc tinh tuong tr'phan thiét ké so bg. Trong d6 tric ngang tu nhién dugc do
chi tiét bang nhiéu diém (phy thude.vao dia hinh)
Khéi luong dao ddp dwoc tinh cu thé theo phu luc 101
Két qua:
Vdao nén: 4907,04 m®
Vdip nén: 18926,33 m*
Vdao ranh: 237,71 m°
Vvét bun hiru co: 3294,98 m®
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Chuong 4
TINH TOAN QUY HOACH HE THONG THOAT NUOC

4.1. Muc dich cin dat dwgrc trong tinh toan
Xac dinh nhiing vi tri trén binh dd, tric doc can thiét phai bb tri cac cong trinh thoat nude nhu:
ranh bién, ranh dinh, céng cAu tao.
Khoanh luu vyc, tinh todn Iuu lugng ma tirng cong trinh thoat nudce phai chiu.
Tinh todn thuy van, xac dinh dugc kich thudc,binh dd, tric doc cua cac cong trinh thoat nudc.
Thiét ké cau tao chi tiét cac cong trinh thoat nudc va qui hoach tong thé hé thong thoat nudc cho

duong.

4.2. Cac thong so tinh toan ciia hé thong thoat nuée
Khu vuc dia ly: Ha Noi
Vung mua:  VIII
Tén suat tinh luu lugng ciia ranh bién va ranh dinh: 4% (TCVN 4054-98)
Luong mua ngay Hp (mg véi tan suat p% nhu sau: Hay, = 364 mm
Théng s6 chung ciia dia hinh:
- Luu vue nho
- Khéng c6 song sudi, ao 16 va dam 1ay & = 1
- D6 dbc trung binh ctia suon do¢
- Hé s nham ctia suom docmgy = 0,1
- Bé mit dia hinh loai'[l;dién tich 0.1 km® <F < 10 km?
- Hé s6 dong chay lii o
Ranh bién c6 ciu tao da xdy, mit cat hinh thang va khong thay doi doc theo chiéu dai, day 0,4
m, chiéu cao 0.4 m, 6 déc mai taluy ranh 1a 1:1,5
Rénh dinh c6 mit cat hinh thang, 1ong rinh duoc gia ¢ bang trong co, kich thudc mat cét
thay dbi theo luu luong tinh todn dugc cho tirng doan.
4.3. Thiét ké ranh bién
Rénh bién duoc bb tri & nén duong dao, nira dao nira dap va nén duong dap thip
4.3.1. Nguyén tic thiét ké ranh bién
Rénh bién duoc thiét ké & cac doan duong dép thap dudi 0,6m, & tit ca cac nén dio, nén nira
dao nira dap va co thé bd tri & mot hodc hai bén nén dudng.
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Ranh bién khong chi thoat nudc mua trén duong ma con phai thoat mot lugng nudc mua trong
khu vire do dia hinh c6 d6 doc ngang. Do d6 ta phai tinh toan luu luong va thiét ké cho phi hop.

Khi thiét ké rénh bién phai dam bao mép rinh cao hon muc nude thiét ké trong ranh 0,2m-:-
0,25m, chiu siu ctia ranh khong vuot qua tri ) quy dinh sau:

Détsétla 1,25 m, dat 4 sét 0,8 m-:-1,0 m

Dét4 cat1a 0,8 m

Kich thugc ranh c6 thé 13 hinh thang , hinh tam giac, hinh chit nhat. Ta luy cta ranh mot bén
lay theo ta luy ctia nén duong, mot bén 1a 1:1; chiu rong day long ranh tdi thiéu 13 0.4 m

Rénh bién duoc thiét ké doc theo tuyén duong c6 do dbc theo do déc cua duong, do dbc coa
ranh khong nhé hon 0,5% dé khong bi & dong nudc va rac, trudng hop ca biét ciing khong dugce
nh6 hon 0.2%, néu d6 déc dbc qua ta phai gia cd rinh bang vat liéu pht hop véi van toe va luu
lugng nude trong ranh.

Khi thiét ké khong dugc dé nudc tir ranh duong dap chayvé sinh duong dao, khong cho nudc
tir ranh khéc (rfnh dinh, ranh thoat nudc...) vé ranh doc va luén-tudn tim cach thodt nude rénh doc,
d6i voi ranh hinh thang ctr tdi da 1a 500m, con ranh hinh tam-gidc ¢t toi da 1a 250m, phai im cach
thoat nude ra chd triing hodc lam cbng ciu thoat nuée.

4.3.2. Thiét ké tiét dién ranh bién.

Thiét ké mit cat ngang;

Theo quy dinh va nguyén tac thiét ké trén'ta thay ranh bién thoat mot luong nudc rat nhé, luu
vuc ctia ranh bién chi yéu 1a thodt nudc tFmit duong va mot phan nhé tir mai doc xubng. Do d6
Iuu Iuwgng s& rat nhod nén khong canitinh toan'thuy vin véi ranh bién, ma chi theo ciu tao:

Day rong 0,4 m, chiéu sau ranh'tbi thiéu 13 0,4 m (chon 13 0,4m)
Mai doc ciia ranh c¢6 do-dée 1:1.5 va 1:1.5 vé phia nén duong.
4.4, Thiét ké chi tiét cong Cyy
4.4.1. SO lidu thiét ké:

Luu lugng tinh toan & giai doan thiét ké co so 1a Qq = 13,36 (m3/s)

Loai cong: cong tron bé tong cot thép ¢ =2,0m

S6 lugng cong: 2

Dién tich luu vyc: F=0,810 Km®

Chiéu dai sudi chinh: L =1,85Km

Chiéu dai sudi nhanh: ~ X1=1.16 Km

Do dbc doc sudi chinh: = 2,5 %o

Do déc suon doc: isg = 165 %o

Hé s6 nham long sudi: m=7

Hé s6 nham Iuu vuc: my=0,1
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Gia thiét mat cat ngang long sudi co dang tam giac c6 dang sau:
Do docbotrai  1:20
Do doc by phai  1:10
1:20

1:10
—

Ghi cht: Hinh v& mit cét ngang long sudi duoc nhin tir ha luu 1én thuong luu
4.4.2. Trinh tu tinh toan chi tiét cng
Xdc dinh chiéu sGu mrde chay trong sudi lWic twnhién h § :

Cong thirc xac dinh luu lugng ctia Sédi-Pavlopski:

Q= m(l RY R.ij (m¥s) @.1)
n
R - ban kinh thuy luc R = <
p%
@ - tiét dién dong chay
®= %.hg _8*12 1 ope ) (4.2)
7 - chu vi uét

1= (J1+m2 + 1+ m2 )hs= (W1+62# V1+122 ) hs=18.12h; (4.3)

y - hé sb trong cong thirc, n6 phu thude vao y = f(n,R) trong thuc té thuong 1iy
1 1N\ E\. . .. , z 1
y= " + 5 tuythudc vao ban kinh thuy luc. Lay y= 1

n - hé s6 nham long subi (d6 nham long sudi) n = 0,030
i - do doc long subi, i = 0,0025
Gia thiét cac chiéu sau nude chay trén subi 1a: 0,6; 0,8; 1,0;1,2m; ...va tmg v6i mdi chiéu sdu
trén tinh luu lugng theo cong thirc Sédi-Pavldpski & trén.

Két qua tinh toan Q thay ddi theo h duoc ghi trong bang sau :

h (m) 0,800 1,000 1,200 1,300
@ (m?) 5,760 9,000 12,960 15,210
Z (m) 14,496 18,120 21,744 23,556
R(m) 0,397 0,497 0,596 0,646
Q(m’s) 4,805 8,875 14,652 18,260
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Dura vao két qué tinh toan Q = f(h) v& biéu db quan hé giita luu luong Q va chiéu sdu nude chay
trong sudi luc tur nhién (h), nhu hinh v& dudi déy:
20.000

18.000 *
/
16.000
/

14.000 /
12.000

10.000
8.000
6.000
4.000
2.000

0.000 T T 1
0.000 0.500 1.000 1.500

Vay véi Qc = 13,36 m* thi chiéu sau nuée chay trong suéi lic tynhién hs = 1,112 m
4.4.2.1. Tinh vén toc cira vao:

Cong thirc xac dinh: Vey = 2 (4.4)

W,

Xét dén hé so thu hep & cura vao ta co:

4Q | #41336/2
emd? 065.314.2%

Vev= = 3,27 (m/s)

Vev = 3.27 (M/s) < Voxsi = 6 (MFs), (Voxe caa'bé tong dng cong)
4.4.2.2. Xac dinh muc nudc phan giéi hk:

Chiéu sau phan gidi (hy): 1a chiéu'sau ma tai ddy ning luong dong chay 14 nho nhét.

2 2
Tacoty sb h—k phu thude vao ty.sb: Q == (13,36/ 25) =0,104
d g.d 9,81.2
Tra bang 10-3 Thiét ké duong tap 111 ta co:
Q! h

=0,104 = Ek =0,58 = h,=1,16m

d5

Tacd hy=1,112 m < 1,3h, = 1,3.1,16 = 1,508m nén nudc chay trong cdng chay theo ché do
chay tu do.
4.4.2.3. Xdc dinh dé doc phdn gidi iy:

Déi véi cong tron d6 dc ik c6 thé xac dinh theo cong thic :

(4.5)
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Trong d6 : K¢ = @, Ck,/R, - ddc trung luu luong, xac dinh theo bang 10.3 sach thiét ké
duong tap 3 khi biét Qc¥/g.d%; véi d 1a duong kinh cbng.

2 2
Taco 2= I33072° 4104 Tra bing ta duge & =0,647
gd® 9812 )

Ma Kq = 24.0%3 = 24.28% = 152,39
Suyra : Ky = 0,647.24.2%°% = 98,69

2 2
i, = QCZ _ 1336/ f) ~0,004
K2 9869

Viay d6 doc phan gidi ix = 0,4%, Ta chon d6 ddc dit cong 13 ic = 0,4% ~ ik
4.4.2.4. Xac dinh myc meée dang trede cong H:
Vi luu Iuong Q = 13,36/2 (m*/s) chon céng khong ap
Vi d6 doc dit cong ic~ iy nén ta co thé xac dinh kha niing thodtnudc cia cong khong ap theo

cong thirc sau:

Qc=yc.oc.\/2.g(H—h) (m/s) (4.6)

Trong do:
ye: hé s6 van toc khi cong 1am viée khong ap; e =0,85
he: chiéu sau nude chay trong cong tai chié thu hep, thuong 1y he = 0,9.hy
wc: tiét dién nude chay tai chd bi thu hep trong cong
hy: d6 sau phan gidi hx = 0,958 m
g: gia tdc trong truong, g = 9,81 (m/s°)
Taco: hc=09.1,16=104m=>"we=175m
Theo sach thiét ké duong tapTHL: H ~ 2hc = 2.1,04 = 2,08 (m)

Thay vao cong thirc:

Q, =0,85.1,75,/2.9,81.1,04 = 6,73 (m%s)
Vay diéu kién 1am viéc khong ap cua cong thoa man.
4.4.2.5. Xdc dinh muc nude cudi céng ho:
h, K,
Tacoty sb d phu thudc vao ty s6 d
Trong do:
Ko, Kg : 1a dac trung cta luu luong
Q. (1336/2)
Jic. /0,004

Ky =24.0%%=24.2%3=152 39

=98,69

Ky =
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Tra bang 10-3 Thiét ké duong tap 3 ta co:
K0 h0
K_ = 0,647 = F = 0,52 = hO: 1,29 m

d

4.4.2.6. Xdc dinh van toc & cira ra Vy:
Cong thire xac dinh: Vo = W, Ji
Trong d6: Wo dic trung cia vén toe
Tra bang 10-3 Sach thiét ké duong tap III ta co:
K
K_O =0,647 = V% =10261 = Wy= 1,061.(30,5.22/3) =51,37

d d
Vay Vo = 51,37../0,004 = 3,25 (m/s) < Voxs = 6 (M/5)

4.4.2.7. Gia ¢ ha luu céng:

Trong trudng hop chay ti do, dong nude khi ra khoi cong véi tde do cao & viing sau cdng trinh.
Tdc do Ay tang gap khoang 1.5 14n, ta c6 van tc O cira ra ctia‘edng V = 3,25 (m/s)

Vay Vgia ¢6 =1,5.V = 1,5.3,25 = 4.87 (m/s)

Theo Phu luc 6 - sach Thiét ké duong tap I voi V = 4,87 (m/s) va h = 1,04 (m) véi loai vat
liéu gia cb bang 16p 40 bé tong mac 100 voi Voysi = 6 (M/s)

Chiéu dai doan gia ¢6 & ha luu lge > (3+4)d, chon Igc=3.d =3.2=6 (M)

Xéc dinh chiéu su x6i & ha luu doan gia cHtheo hai cong thirc sau:

Cong thuc thir nhat (Trudng hop hdxéi khong'bi han ché do diéu kién dia chat):

“ b
hx(L) = 2.H: ’b+2—,5|gc (m) (4.7)

Chiéu su dong chay trir¢e’cong trinh, H = 2,08(m)
Khau do ctia cong trinh, b= 2 (m)
Lgc: Chiéu dai doan gia ¢, Igc =6 (m)

Trong do:

2

=0,49m
2+25.6

Ta co: hx(1) =2.2,08.

Vay chiéu sau x6i tinh theo cong thic (4.7) 1a hx(1) = 0,49 m
Cong thire thi hai (Trudng hop hé x6i bi han ché do diéu kién dia chét):

hx(2) = hr P (Vr _V_r] m) (4.8)
br2l |V, V,

gc
Trong do:
hr, Vr : chiéu sau va toc do nudc chay tai mat cat khi ra khoi cong.

hr=1,04 m, Vr = 3,25 m/s ( da tinh & trén )
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Vox: toc d6 khong xo6i ctia ddy subi tai vi tri tinh x61, Theo phu luc 6 - sach
Thiét ké dudng tap II v6i 1ong sudi lic ty nhién tra ra van toc cho phép khong x6i Vox = 1,02

Vs tde do nude chdy trong sudi luc tu nhién, xac dinh theo cong thirc:

Vs =% (m/s) (4.9)

Véi - Qtt: luu luong tinh toan Qtt = 13,36/2 (m*/s )
o : dién tich mat cat long sudi lac tu nhién
Dua theo hinh v& mit ct 1ong subi tmg véi chidu sdu nudc chay trong subi luc tu nhién:
hd =1,103m.
Tinh dugc @ = 6,84 (M°)
Vs = (13,36/2)/5,84 = 1,14 (m/s)

2 [3,25 325

hx(2) =1,04.
2+26(102 114

j =0.049m

Vay chiéu sau x6i tinh theo cong thic (2) 1a hx(2) 0,049 m
Nhu vay, chiéu sdu hd x6i thuce té hx(2) = 0,049 m vi bi-han ché do diéu kién dia chat
DPé dam bao khong xuét hién x6i nguy hiém t61 doan sudi gia cd phia ha luu, can tao mot tuong
xién cam dudi dat duoc gia cb chdng x6i c6:dd nghiéng 1:1 va ¢ do sau ht theo cong thirc (10-32)
trong sach Thiét ké duong I11 :
ht > hxoi + 0,5 (m) = 0,049 + 0,5 = 0,505 (m)
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Chuong 5
THIET KE CHI TIET POAN NOI SIEU CAO
5.1. S6 liéu thiét ké
Bén kinh dudng cong tron: R =150m, ban kinh dudng cong sau khi thay doi 1a 152,46m
Gocngodt: o =77%09’12"
Ly trinh dinh dudng cong : Km 1 + 768,55
Do déc siéu cao: 6%.
D6 mé rong phan xe chay : E=0,9 (m)

Chiéu dai doan ndi siéu cao:

Téc dung ctia doan ndi siéu cao 1a chuyén hod mot cach didu hoa tir mat cit ngang thong
thuong (2 mai, vai do déc tdi thiéu thoat nudc) sang mat cat ngang dac biét co si€u cao. Vigc
chuyén tiép nay dugc thyc hién theo so d6 lay truc quay la-tim mat-dirong xe chay. Su chuyén hoa
s& tao ra mot do dbc doc phu ip (1a d6 dbc doc twong déivcia mép ngoai mit dudng so véi tim
duodng), tiéu chuan nudc ta quy dinh: ip = 0.5% véi dudng cap 60. Gia thiét @6 mé rong ting déu
theo chiéu dai dudng cong chuyén tiép. Ta c6 so do sau:

Tai mit cit nbi dau (ND) c6: i=-2% vaB/2=35m
Tai mat cat tiép dau (TP) ¢6: i = 6% va B/2=(7,040,9)/2=3,95m
V6i B/2 chinh 13 khoang cach tir mép figoai phan xe chay di tinh phan mé rong dén tAm quay
la tim duong.
Taco: h=hyp + hrp =3,5.2% + 3,95:6% =0,307 (m)
Do vay chiéu dai doan nbi siéueao duoe tinh theo cong thirc sau:
_ 007
i 0,5%

p

= 61,4(m) (5.1)

Chiéu dai doan chuyén tiép;

Tac dung ctia dudng cong chuyén tiép 1a dé dam bao c6 sy chuyén bién mot cach diéu hoa vé
luc 1i tm, vé& goc o ( goc hop giira truc banh trudc va truc xe) va vé cam giac cta hanh khach.
Khi 1am duong cong chuyén tiép tuyén c6 dang hai hoa hon, tim nhin bao dam hon, muc do tién
nghi an toan rd rét. Dang ctia dudng cong chuyén tiép 1a dudng Clothoide

Chiéu dai doan chuyén tiép:
VE
L. =
47.1.R
|: d tang gia tdc 1i tim, 1= 0,5m/s’
V: Van téc tinh toan, V= 60km/h,

= 60.27 (m) (5.2)
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Dé chu tao don gian, duong cong chuyén tiép va doan ndi siéu cao phai b tri tring nhau. Két
hop véi tiéu chuan ki thut & phan thiét ké co so ta chon :
L =max( Lct, Lnsc, 95m) =95 m.
Khi d6 ta co: ip = % =0,323%

5.2. Tinh to4n chi tiét
Trinh ty tinh toan va cdm duong cong chuyén tiép Clothoide:

Xac dinh cac yéu t6 duong cong tron v6i goc chuyén hudng a va ban kinh R

Chiéu dai tiép tuyén: T = R.tg(a/2) = 121,48 (m) (5.3)
PhancyP: P=R| 1 _ [=4261(m) (5.4)
COSg
2
<A \e N \ o.TT
Chiéu dai duong cong tron: K=R. 180 = 201,99 (m) (5.5

Chon chiéu dai dudng cong chuyén tiép: L = 95'(m)

Kiém tra didu kién bé tri duong cong chuyén tiép: 2¢ < o
—L—031:>2 =0,62<0,71
(P 2 R ’ (P ’ 1

X&c dinh thong sb Colothoide va toa.dd diém dau, cudi dudng cong chuyén tiép.

5.3. Phuong phap chuyén dan tir mat ¢it ngang hai mai sang mit cit ngang mét mai
5.3.1. Trinh ty thuc hién

Lay tim phan xe chay lam tdm; quayntra phan mat duong phia ngoai cho dén khi dat dwoc mit
cdt ngang mot méi bang do déemgang mat duong.

Lay tim phan xe chay lam tdm’quay cho téi khi mit cat ngang duong c6 do nghiéng bang do
ddc siéu cao thiét ké.

Khoang cach giira cac mit cat ngang dic trung.

Khoang cach tir mit cit 1 (ND) ¢ i = -2% dén mat cat 2 c6 do déc ngang nira mit dudng xe
chay biang 0:

0,
Ny _352% _ 51 67(m) (5.6)
i, 0323%

L.=

Khoang cach tir mat cét 2 dén mat cét 3 c6 do dbc mot mai béng d6 déc mat duong iy = 2%
L2.3 =L»,=21,67 (m)
Khoang cach tir mat cdt 3 dén mat cit dau duong cong tron (TD) c6 d6 ddc siéu cao thiét ké:

Lss=L-L;n—Lr3=51,66 (m)
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Cao d6 thiét ké ctia mat cit ngang dic trung:

Cao do thiét ké ciia hai mép 1& duong, hai mép phan xe chay va ciia tim duong & cac mat cét
ngang dac trung dugc xac dinh dya vao mat cat doc thiét ké va do dbc ngang cua tirng bd phén cua
mit cat ngang dic trung; d6i voi mit cat ngang trung gian (thuong duge rai déu véi cu ly 10 m),
cac cao do trén duoc xac dinh bang cach ndi suy. Viée cim duong cong chuyén tiép duoc tién
hanh cim tir nbi du ND1 dén tiép dau TD1, sau d6 lai tir NC2 dén TC2, tiép theo 14 cim dudng
cong tron (phan ndm giita hai dudng cong chuyén tiép) duogc tién hanh theo cach théng thudng t6i
diém giita ctia dudng cong.

Két qua chi tiét tinh toan cAc tric ngang trén doan chuyén tiép dwoc tinh cu thé ¢ phu luc
102.

5.3.2. VAn dé dam bio tAm nhin trén dudng cong

Pé dam bao an toan cho xe khi chay trén dudng cong, cin phai xac'dinh ving can dam bao tim
nhin quy dinh, trong viing d6 phai xoa bé moi chudng ngaiwat

Gia thiét mét nguoi 1ai dat cach mép trong phan xe chay 1,5.m trén d caol,2 m

TAm nhin tinh toan: S = S;= 75 m (tAm nhin khixe gap nhau)

Ta xéc dinh mién d& b Z bang phuong phap tifthtoan hinh hoc:

S=75m <K =296,99m

Ta c6 so d6 hinh hoc sau:

5180y _ 157 46,1 cos(z 2180y = 4 59m
2Rz 2 152,461

- Z=R.(1- cos(

Ta thiy mién 13 bo xap xi mép trong ranh-trai. Do d6 dudng cong bao dam tdm nhin ma khong

can d& bo chudng ngai vat.
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THIET KE KET CAU AO PUONG VA YEU CAU VAT LIEU CUA MOI LOP
Do luu luong xe chay, ché d6 thuy nhiét, loai d4t khong c6 gi thay ddi so véi giai doan thiét ké

kha thi, nén & dy van str dung két cu 4o dudng da tinh toan va lwa chon trong giai doan nghién

Chuong 6

ciru kha thi.
Bang 6.1: Két cu 40 duong phuong an dau tu tip trung
Lop Loai vt liéu B :15420 " ; )
(daN/cm?) (cm) (daN/cm?)
1 BTN chat loai I hat min 5 4200
2 BTN chit loai I hat trung _ 7 3500
3 Cap phdi da dam loai I 15 3000
. Cap phdi thién nhién 15 2000
Cap phdi thién nhién 15 2000
Nén dat Eo =420(daN/cm®)

YEU CAU VL.GUA C.P.THIEN NHIEN

STT CAC CHI TIEU KY THUAT YEU CAU PPTN

1 LOAI CAP PHOI AP DUNG B 22TCN211-06

2 GIOI HAN CHAY (W), % <35 AASHTO T89-02
3 CHi SO DEO I % <6 AASHTO T90-02
4 CHi SO SUC CHIU TAI'CBR % >30 AASHTO T-193
5 DO HAOMONLOS-ANGELES (LA) % <50 ASTM C-131

6 TY LE LOT QUA'SANG N200/N%40 <0.67 AASHTO T-27
7 HAM LUONG HAT THOI DET MAX % <15 22TCN57-84
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TV LE LOT SANG % THEO KHOI LUONG

100

90

80

70

60

50

40

30

20

10

DUGNG CONG CP HAT CUA CP THIEN NHIEN

50 25 95 4.75 2 0.425 0.075
THANH PHAN HAT CUA CP THIEN.NHIEN
(THEO 22TCN 304-03)
KIiCH CO MAT SANG (mm) 50 25 95 475 | 20 0.425 | 0.075
LUONG LOT SANG TIEU CHUAN (%) 100 | 75-95 | 40-75 |30-60 | 20-45 [15-30 | 5-20
LUONG LOT SANG THIET KE 100 85 60 45 30 20 10
YEU CAU VL CUA C.P.BA DAM LOAI 1
STT CAC CHI TIEU KY THUAT YEU CAU PPTN
DO HAO MON LOS-ANGELES (LA)
1 e <35 22TCN318-04
CUA COT LIEU, %
CHI SO SUC/CHIU TAI CBR TAI CHO
2 ] . >100 22TCN 332-06
CHAT K98 NGAM NUGC'96 GIC, %
3 GIOLHAN.CHAY (W, ), % <25 AASHTO T89-02
4 CHi $O'DEQ Ip..% <6% AASHTO T90-02
AN WNEZE L .
5 CHi'SO PP-=-€Hi SO DEO Ipx% LUONG <5
HAT LOT QUA SANG 0.075mm
6 HAM LUONG HAT THOI DET, % <15 TCVN 1772-87
7 DO CHAT DAM NEN ( Ky(). % >0.98 22 TCN 333-06
8 CAC YEU CAU KHAC :

- TOAN BO COT LIEU CUA DA DAM
DEU LA SAN PHAM NGHIEN TU DA
SACH ,MUC DO Bl BAM DAT BAN

KHONG DANG KE KHONG LAN DA
PHONG HOA VA LAN DAT HOU CO.
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TY LE LOT SANG % THEO KHOI LUONG

100

20

80

70

60

50

40

30

20

PUGNG CONG CP HAT CUA CP DA DAM LOAI |

50 375 25 19 95 475 2.36 0.425 0.075
THANH PHAN HAT CUA.CPDD LOAT |
(THEO 22TCN 334-06)
KICH CO MAT SANG (mm) 375125 19 9.5 475 236 | 0425 | 0.075
LUONG LOT SANG TIEU CHUAN (%) | 100 |79-90 | '67-83 |49-64 | 34-54 |25-40 | 12-24 | 2-12
LUGNG LOT SANG THIET KE 100, 85 75 58 45 35 18 6
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YEU CAU VAT LIEU CUA BE TONG NHUA

STT CAC CHI TIEU | BN P.P.TN
1. DA DAM (PUGC XAY TU DA TRAM TICH)
CUOGNG DO NEN  (daN/cn) > 800 TCVN1771&1172-87

2 DO HAO MON LOS ANGELES (%) <25 AASHTO-T196
3 LUCONG PA DAM MEM YEU VA PHONG HOA<10% KL BTN <15% TCVN1771

| GP TREN< 10% KL BTN LOP TREN VA <15% KL BTN LGP DUQI VA 1172-87
4 LUGONG PA DAM BI THOI DET (% KHOI LUGNG DA DAM) <15% AASHTO - T196
5 HAM LUGCNG BUI, BUN,SET TRONG DA DAM 2% AASHTO - T196

Il. CAT (SUDUNG CAT THIEN NHIEN) <3
1 MODUN DO LON Mg >2 TCVN 342-86
2 LUGNG HAT < 0.14 MM (%) <15 AASHTO - T176
3 HS BUCONG LUONG CAT CUA THANH PHAN CO HAT 0-4.75 mm >80 TCVN 343
4 LUONG BUI SET (LUGONG SET) (%) <3 (<0.5) TCVN 344-86
11.BOT KHOANG  (NGHIEN TU DA CACBONAT CO CUONG DO NEN > 200 daN/cm?
1 THANH PHAN GO HAT :::2 :g: ;-zfs :: ;ZZ 22TCN-63-90
(% KHOI LUONG) . e
+NHO HON 0.071 mm >70
2 DO RONG (% THE TICH) <35 NFP18-565
3 DO NG CUA MAU HON HOP BOT KHOANG + NHUA (%) <25 22TCN-63-90
4 DO AM (% KHOI LUGNG) <10 22TCN-63-90
5 KHA NANG HUT NHUA CUA BOT KHOANG >40G NFP98-565-1
6 KHA NANG LAM CUNG NHUA CUA BOT KHOANG 10¢C < ANDM<20T 22TCN63-84
IV.NHUA (NHUA DAC 60/70) THEO QUY TRINH 22TCN-249-98
1 | POKIMLUN (& 25°C) (DON VI 0.1 mm) 60-70 AQZSTHCTN?E;_L‘LQ 89
2 DO KEO DAI( & 25°C) cm 2100 Ag?gﬁ_gi;fg
3 NHIET PO HOA MEM (°C) ( PHUONG PHAP VONG VA BI ) 46 - 55 A’;i';'éﬁ,’_gigfg
4 NHIET DO BAT LUA (°C) >230 A,;g?gg_gégg-sg
5 TY LE DO KIM LL'JN’CL’J/-} NHL.J’A’SAlﬂJ KHC! BUN G 163°C MIN. 75 ASTM D.6 /D5
TRONG 5 H SO V3I BO KIM LUNG 25°C

6 LUONG NHUA TON THAT SAU 5 GIG.DUN & 163C MAX. 0.5 A2§:¥0D+64_:23
7 LUGNG HOA TAN TRONGIC,CLY, MIN 99.0 :/f;:ﬂ-r%ioﬁ:s;
8 KHGI LUONG RIENG & 25% (glem?) (1.00-1.05) ASTM D.70-82

AASHTO T 288-90
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LUGNG HAT LOT QUA SANG (%)

PUONG CONG C.P HAT CUA B.T.N HAT MIN

100
920
o \
" \
60
50
40
30
20
10 \k\
\
0 40 25 20 15 1 5 25 125 0.63 0.315 0.14 0.071
THANH PHAN CAP PHOI CAC COHAT
(THEO 22TCN 249-98)
KiCH CO MAT SANG (mm) 20 15 10, 5 25 125 | 0.63 [0.315 | 0.14 | 0.071
LUONG LOT SANG TIEU CHUAN 100 [95-100 |65-75 |43-57 [31-44 [22-33 |16-24 | 12-18 | 8-13 |6-11
LUGNG LOT SANG THIET KE 100 | 97 73 50% | 38 28 20 15 1 8
DUONG CONG.C.P HAT CUAB.T.N HAT TRUNG
100
90
80
£
b 70
=
S 60
<C
3
= 50
o.
-
L 40
T
(ZD 30
g.
—l
20
10 \k
\
0 0 25 20 15 1 5 25 1.25 0.63 0.315 0.14 0.071
THANH PHAN CAP PHOI CAC CO HAT
(THEO 22TCN 249-98)
KicH cO M/f\T SANG (mm) 25 20 15 10 5 25 125 | 0.63 |0.315 | 0.14 |0.071
LUONG LOT SANG TIEU CHUAN 100 |95-100| 81-89 | 65-75 | 43-57 | 31-44 | 22-33 | 16-24 | 12-18 | 8-13 | 5-10
LUONG LOT SANG THIETKE | 100 | 96 |8 | 70 |5 | 38 | 28 | 20 | 15 | 10 | 8
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KET LUAN — TON TAI - KIEN NGHI
1. Két luan
Qua thoi gian thyc hién khao ludn t6t nghiép t6i da dat dugc nhiing két qua sau:
Thu thap dugc du s6 lidu can thiét phu vu cho cong tac thiét ké.
Lua chon duoc cép hang k¥ thuat cta tuyén phu hop véi dia hinh, xac dinh dugc céc chi tiéu
k¥ thudt ctia tuyén.
Tinh toan vén tdc cin bang, van toc han ché, tiéu hao nhién liéu, thdi gian xe chay.
Dé xuét va lira chon phuong an dau tu két ciu 4o dudng.
Pua ra cic phuong 4n tuyén va dénh gia cac phuong an tuyén theo nhém chi tiéu vé k¥ thut,
kinh t va xay dung.
Danh gié tinh kha thi cia phuong an tuyén theo cac chi tiét NPV, IRR, B/C.
DPanh gia tac dong mai truong.
Tinh toan va to chtc thi cong cac cong trinh trén tuyén:
Thiét ké thi cong nén dudng va thiét ké thi cong chi tét matduong.
2. Ton tai
Trong thoi gian thyc hién thuc hién nghién ciurkhéa luan mic du da hét sic ¢b ging nhung do
thoi gian va nang luc ban than con c6 han nén khoa luan con nhiing ton tai sau:
Phan III thiét ké k¥ thuat chwa tinh dugc catuyén moi chi tinh mot doan tuyén.
Chura thiét ké cong trinh dam béo an toan giao thong.
3. Kién nghi
Can dau tu thém thoi gian dé khoéa luan hoan thién hon.
Tién hanh thiét ké k¥ thuat cdc doan con lai cta tuyén va thiét ké cac cong trinh dam bao an

toan giao théng.
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