Chirong 6 Thiét ké

Chwong 6 THIET KE

6.1 Thiét ké dweng

6.1.1 Téng quan veé thiét ké

(1) Tiéu chudn thiét ké

biéu kién thiét ké cua timg doan dudng dugc thuc hién dya trén phan cip dudng duogc thé
hién trong phan 5.3.2 & Chuong 5.

(2) Lwu lwong giao thong trong twong lai

Bang sau thé hién luu lugng giao thong trong twong lai ddi vai nghién ctiu vé do day 4o duong.

Luu lugng giao thong vao nam 2035 sau 15 nam di vao hoat dong tir nam 2020, duoc ap dung
cho nghién curu.

Chi tiét vé luu luong giao thong trong twong lai dugc dé cap trong mot chuong riéng.

Bang 6.1-1 Luu lwgng giao thong nam 2035

Chu Nguyén Trii

Giao thong trung binh ngay (s6 phuong ti¢n/ngay)
Niam Xe dap xe0t0  xecon xe bus nhd  xe bus to xe tai don xe tai 2 truc  xe tai 3 truc| xe dau kéo
X35 4448 36110 42482 157 3002 1340 3,115 525 545

Poan Bong Bic Puong Vanh dai 3
Giao thong (rung binh ngay (so phuong ti¢n/ngay)

Nam Xe dap xe010 xecon| xebusnhd xebusto  xetdidon| xetai2tryc xe di3 truc| xe diu kéo

P

X35 §58 3308 1254 5% L1325 22 145 o 1211

Poan phia Bic Puong Vanh dai 3 (tinh ci chu Vii Yén)
Giao thong trung binh ngay (s0 phuong ti¢n/ngay)

Nim Xe dap xc0t6] xeccon xcbusnho xc bus to xec tai don xetai2 truq xetai 3 truc  xe dau kéo)

2035 43 11838 5,458 8% 1168 o6 1403 m 11564
Dbi v6i quan diém vé an toan, gié tri ciia doan Pong Bic duoc ap dung trong nghién cau do
day 4o duong ciia Pudng vanh dai 3, phan 1on trong s d6 16n hon gia tri ciia doan phia BAc.
(3) Han ché béi dja hinh va diéu kién khu vwec.

> Tai nhirng vj tri giao cat v6i duong hién hitu, tuyén chinh s& 1a cau vuot (NGt giao khac
muc sb 1, nat giao khac mirc s6 2 va ndt giao khac mirc s6 3).

> Néu khoang cach giita cac diém giao cat dugc noi dén & trén 1a Ion, céng hop (cao 3.2m
va rong 4m) s& duoc lap dit trén duong hién hiru danh cho xe may, xe dap va ngudi di bd
lru thong (Céng hop 1, Cong hop 2).

> D4i voi doan vuot sdng, tuyén chinh s& 1a cau (Cau Rudt Lon va cau Vil Yén).

> Nhitng khu vuc c6 nén duong ddp cao hon 4m & khu vuc dét yéu trén dao Vil Yén, cong
nghé bac tham thang dung PVD s& duoc ap dung.
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(4) Khu vuwc giao cat

1)

2)

3)

Puwong

» DPuong vanh dai 3 hién hitu (quanh khu vgc No.0)

> Duong hién hiru (No4+90, Ndt giao s6 1) (No.55+0, Nut giao s No.2) (No.81+0,

Cong hop sé 1)(NO.112+75, Cong hop sb 2)

> DPuong KCN VSIP (quanh khu vic No.97+0, Nt giao s6 No.3)
> TL 356 (xung quanh khu vuc No.169+50, Nt giao khu vuc phia Nam cau Vi Yén)

Soéng

> S6ng Rudt Lon (No128+70, Cau Ruét Lon)
> Song Cam (No159+20, Cau Vi Yén)

Duwong sat

Khéng c6 duong sét giao cat voi duong Vanh Pai 3.

(5) Mat cat ngang dic trwng
Mt cit ngang dic trung duoc thé hién trong Hinh 6.1-1.

MAT CAT DIEN HINH - 1

DUONG VANH DPAI 3 - POAN PO THI CO PUONG GOM

EMERGENCY LANE GREEN BELT
2501 2000

GREEN BELT
2000

43000
SIDE WoRK _— SURVICE ROAD TRAVEL LANE ZLANES) CEnTRA sTRP TRAVEL LANE ZLANES) SURVICE ROAD s wor
5000 3500 b0 750 7500 4500 7500 750 %00 3500 5000
i
L,,#.x\
Pwi St
t
LEVATION 'DESIGN ELEVATION. -
20% 20 20% \ 20%
——— T —— 720
A2
INTERLOCKING 6CM ASPHALT CONCRETE SURFACE COURSE 6CM
COMPACTED YELLOW SAND 5CM -~ TACK COAT
ASPHALT CONCRETE BINDER COURSE 7CM
TACK COAT
ASPHALT TREATED BASE COURSE 10CM

PRIME COAT

AGGREGATE BASE COURSE 67CM
SUB GRADE 30CM

PUONG VANH PAI 3 - POAN DO THI KHONG CO PUGNG GOM

EMERGENCY LAN: TRAVEL LANE 2LANES TRAVEL LANE 2LANES)
3000 7500 7500

CENTRAL STRIP
4500
7% aopo 70| a7s0 8150

DESIGN ELEVATION

509 3000 ars0 3750

GUARDRAIL ‘
DESIGN ELEVATION

‘ 20% 20%

A2

Hinh 6.1-1 Mait cat ngang tiéu chuan

EMERGENCY LANE
3000

3000 300

GUARDRAIL

ASPHALT CONCRETE SURFACE COURSE 6CM
TACK COAT

ASPHALT CONCRETE BINDER COURSE 7CM
TACK COAT

ASPHALT TREATED BASE COURSE 10CM
PRIME COAT

AGGREGATE BASE COURSE 67CM
SUB GRADE 30CM
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(6) Tieu chuén thiét ké hinh hoc

Tiéu chuan thiét ké hinh hoc duoc thé hién trong Bang 6.1-2 dén 6.1-4.

Bang 6.1-2 Tiéu chuan thiét ké hinh hoc cho nit giao khac mikc

(TCVN5729:2012, buwong gom: V=40km/h)

TCVN5729:2012
Puong cao toc - Yéu cau thiét ke
Loai duong
A A <A A A x
Toc d6 thiét ke cau dan ki 40
Ref.
Ban kinh dudng cong nam ) Tiéu chuan Ngoa 1¢ "
nho6 nhat m [ i Bang 9
Tham so nho nhat m 35 Bang 10
Ban kinh doan khong ¢an "
duong cong chuyén ticp
1 lan 2 lan
Cén thiét Can thiét
mé rong doi voi mé rong doi voi
R<72 R<47 .
Mo rong lan xe chay m Bing 16
Si€u cao l6n nhat & [ Bang 11
Rim) %
45~T0 ]
TO~) T~8
90~ 130 6~7
Siéu cao 8 130~160 5~6
210~~280 4
2E0~400 3
400~ 2
Ban kinh siéu cao
khong lién tuc " e
1 lan, s N
bién ngang 1 lan, trung tdm
Ty léncﬁa duong cong Izlll(lO 1/150 Bang 14
chuyén tiép siéu cao bien ]?gang 2 lan, trung tim
1/100 1/150
bi é}1 lr?gén g 1 lan, trung tam
Ty 1¢ nho nhét cua duong cong 1500 1/800
chuyén tiép siéu cao _21an, Bing 15
bién ngang 2 lan, trung tam
trung tam
17300 1/500
Déc doc 16n nhit % 6.0% Bang 11
Bén kinh nho nhét = 20 30
cua duong con m "
dlflm . g cong U] 900 450 Bang 12
Chicu dai nho nhat cua i 40 a5
duong cong dirng i
Doc ngang ket hop %%
Tam nhin m 45 Bang 17
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Bang 6.1-3  Tiéu chuan thiét ké hinh hec cho lan gia toc
(TCVN5729:2012, Tuyén chinh: V=80km/h)

TCVN 5792:2012
Dudng cao téc — Yéu ciu thiét ké
Loai duong
Téc d6 thiét ké tuyén chinh km 80 (60)*
Ref
Do dai vudt 50 (40) Bang 18
Chiéu dai lan | Caudan1lan 160 (120)
tang toc Cau din 1 lan 220 (160)
HJe;u chinh DOE trur}g binh cua % 0<i=2 2<i=3 3<i=4 4<i=6
doc tuyén chinh X
Hé sb hiéu chinh dai lan ting tdc Bang 21
w50 Miel Chinh dar fan fang 1o 1.00 1.20 1.30 1.40
nang cap
Chiéu dai lan | Caudan1lan " 80 (70)
giam tbc Céu dan 1 lan 110 (90)
H:eu chinh DOE trur}g binh cta % 0<i=2 2<i=3 3<i=4 4<i=6
doc tuyén chinh
Hf': soAhu;:u chinh dai lan giam téc 1.00 110 1.20 130
nang cap
Bang 6.1-4 Tiéu chuan thiét ké hinh hoc ciia dau vaoe dwong gom
(TCVN5729:2012, Tuyén chinh: V=80km/h)
TCVN5729:2012
DPuong cao toc - Yéu cau thiet ke
Loai duong
Toc do thiét ké tuyén chinh km 80
Ref.
Ban kinh dudng cong nim | Tiéu chuan Ngoai 1€
nho nhat 1100 700
Ddc doc 16n nhat % 3.0 4.0 .
Bang 7
an kinh duog cong £y 12000 6000
; v X T m
dimg 16n nhat ] 8000 4000

(7) Dw kién céng tac dat
Qua nghién ciru phan 6.1.6 “Xtr 1y dat yéu”, 46 doc dép 1a 1:2.0.
(8) Thiét ké nut giao khac murc

Mot nit giao khac mirc theo 3 chiéu s& duoc xay dung quanh khu vuc sé No.169+50, tai do,
tuyén duong thiét ké sé giao cat véi duong chinh 1a TL356.
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6.1.2 Thiét ké dwong Vanh dai 3

(1) Mat bang tuyén

1) Céac yéu té cda mat bang tuyén

> Ban kinh duong cong nam can phai Ién hon gia tri R=2500 nhiéu nhat c6 thé, ban kinh
ngét quang phan siéu cao.

> Néu c6 han ché v& mit dia hinh, ban kinh dudng cong nam nho nhat s& lay bang gié tri
tiéu chuan, R=400 hozc I6n hon.

> O khu vyc 1an can cua nat giao khac muc, ban kinh duong cong nam sé lay bang gié tri
tiéu chuan, R=1100 hoic 16n hon.

2) Piém khéng ché trén mat bang tuyén

Céc diém khdng ché trén mat bang tuyén duoc thé hién trong Hinh 6.1-2.

@i~ Natgiao2

NUt giao 1

NUt giao 3

“= Nt giao phia Nam
cu Vii Yén J435"E>SP|
= .

Hinh 6.1-2 Piém khéng ché trén mit bing tuyén

Céc diém khdng ché (PKC): Céc con séng va cot dién tai cac vi tri.

DPKC 1: Thong nhat voi duong vanh dai hién hiru tai khu vie diém bat d¢au No.0.

PKC 2: Tai vi tri diém No.57 la phan ranh gigi cua 2 lang ma huéng tuyén di qua. Poan
nghién ciru JICA da thao luan véi cong dong dan cu dia phuong va quyét dinh vi tri
huang tuyen.

DPKC 3: Hudng tuyén tai vi tri duong quy hoach ciia VSIP tai vi tri diém No.97.

DKC 4: Hudng tuyén chay song song véi duong dién cao thé dé tranh giao cat trén dao Vi
Yén.

DKC 5: Tai vi tri diém No.160, huéng tuyén duoc doi di nhim dam bao khoang cach hon
300m den cau Cang xang dau.

DKC 6: Tai doan cubi & phia Nam ddo Vii Yén, huéng tuyén phai doi di dé giam sy anh

huéng dén duong trong quy hoach.
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(2) Trac doc tuyén

1) Céc yéu té cda trac doc tuyén

> Chiéu cao cua tuyén chinh duong Vanh dai 3 khong thap hon 3.14m (5.0m tir cao do hai
dd) da duoc xac dinh..

> Chiéu cao dbc doc Ion nhat la i = 4%, da tinh dén kha ning leo déc cua xe dau kéo.

> Chiéu dai 16n nhat ctia doan doc i = 4% can nhoé hon L=900m theo tiéu chi. Déc doc &
nhirng doan sau khong dugc vugt qué i=2.5% theo tiéu chi.

> Chiéu dai doan nho nhat c6 cung d6 doc doc can nhé hon L=150m theo tiéu chi.

> Do déc doc nho nhat khdng dugc vuot qué gié tri tiéu chuan i = 0.5% theo tiéu chi.

2) Diém khéng ché trén trdc doc tuyén

> Tai vi tri cAu can, tinh khong can 16n hon gia tri PH = 3.14m + gigi han tinh khong 4.75m
+ chiéu cao két cdu + chiéu cao d6 dbc mui luyén.

> Chiéu cao cuia cau vuot séng duge xac dinh bang tinh khéng dung va chiéu cao két cau.

>  Dé bao vé két cau duong do ngap lut trén Pao Vil Yén, chiéu cao thap nhat cua duong l1a
4.2m.

> Diém két thiic cua cau Nguyén Tréi ¢ phia bd Béc c6 cao d6 gidng nhu duong trong KCN
VSIP 12 2.34m (4.2 m theo cao d¢ hai dd).

> Doan chuyén tiép duoc thiét ké tir diém két thic & phia b Nam cau Nguyén Trii dén cao
d6 duong hién hiu..

Céc diém khdng ché chinh trén mit bang tuyén cua Pudng Vanh Pai 3 dugc thé hién nhu sau.

PKC 1: Tai khu vuc diém No.4+90, Tuyén vuot qua duong hién hiru (NGt giao s 1).

DPKC 2: Tai khu vuc diém No0.55+00, Tuyén vuot qua duong hién hitu (NGt giao sb 2).

DPKC 3: Tai khu vuc diém No.81, mot cdng hop duoc lap dit d&é vuot duong hién hiru (Céng
sb 1).

DPKC 4: Tai khu vuc diém No0.97+00, tuyén vuot qua dudng trong KCN VSIP (Nt giao s6 3).

DPKC 5: Tai khu vuc diém No.112+75, mot cong hop duoc lap dat dé vuot duong hién hitu
(Céng s6 2).

DPKC 6: Tai khu vyc diém No.128+70, mot cau vuot song s& dugc xay dung bac qua séng
Rudt Lon c6 tinh dén chiéu cao tinh khong thong thuyén (Cau Rugt Lon).

DKC 7: Tai khu vyc diém No.159+20, mot cau vuot séng s& duoc xay dung bic qua séng
Cém c6 tinh dén chiéu cao tinh khong thong thuyén (Cau Vi Yeén.).

DKC 8: Tai khu vuc diém No.172+84, duong theo quy hoach can dwoc di chuyén nhim dam
bao yéu cau gi6i han tinh khong.
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Hinh 6.1-3 Diém khong ché trén triac doc tuyén

Tric doc tuyén duogc thiét ké mot cach an toan va hop 1y ddi véi Dy an c6 tinh dén két néi hé
thong duong. Tric doc tuyén can duoc bd tri dua theo cong van phat hanh bai Vién Quy hoach
Hai Phong (S6 162 CV/QH-KT2, ngay 26/11/2015) va thao luan phuong an két néi véi duong
hién hitu va cong hop voi UBND Tp Hai Phong va cac co quan lién quan trong giai doan Thiét

ké chi tiét.

(3) Thiét ké nat giao

1)

Thiét ké nat giao sé 1 va nuat giao sé 3

M3t bang nut giao s6 1 va nat giao sé 3 duoc thé hién trong Hinh 6.1-4.

Nt giao s6 1

_&’_% [ == Hudng duong gom dén duong tiep can
) - = Lam léch huéng giao thong va néi voi
—— duong Vanh dai 3 tai n(t giao s6 1
w -
RN o | | |
25 NN Huéng tuyén theo quy hoach
< )
S 17 Ty T
I ! 3 7
N
=
~, T P (]
s\ Y 7 X 4y
- @m + N\ . !
2 %\' 9 . A aX Uik
%O Hudng tuyén dé xuat
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NUtgiaos6 2 | g v ) o Phwongén1 | e

. Giao v6i dudng nhanh tai cao do mét dat

A

© . Huéng tu
L uong

<€ Huéng dudng gom dén duong tiép can Nhiéu anh huéng dén TDC
T A WP it PTI aP\Y  T SHE R M oper L cmy ; i

A Capdedl

Nt giao s6 3

<€ Hudng dudng gom véi duong tiép can

T Fre_mm!

Hinh 6.1-4 Mit bang nat giao s6 1 va nat giao sé 3 dwong Vanh dai 3
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2) Thiét ké nat giao khac mdrc trén dao Vii Yén

Trén Pao Vi Yén, nit giao khac mirc dang hudng s& dugc thiét ké dé két ndi véi duong quy
hoach trong twong lai. Nut giao s& dugc thiét ké theo dang “hé théng chir Y phang” vi luu
luong giao thong thiét ké & khu vuc nay tuong ddi nho. Lan gia toc va lan giam toc s& duoc
thiét ké trong phan cong tac dat cua tuyén chinh. Pudng gom phia Pong s& duoc xay dung véi
chiéu cao PH=4.2m duéi cau Vi Yén.

Mt bang ndt giao khac muc trén déo Vil Yén dugc thé hién trong Hinh 6.1-5.

Hinh 6.1-5 Mait bang nut giao khac mire trén P40 Vii Yén
3) Thiét ké nut giao khac mdrec phia Nam dao Vi Yén (Két néi véi TL356)
O phia Nam Cau Vil Yén, nat giao khac mirc 4 huéng s& dugc xay dung dé két ndi véi TL356
(dang thi cong md rong) Doc doc ciia dudng gom cho huéng luu thong tir cau ra TL356 s& &
muc i=6% nhu trong Quy hoach téng thé. Déc doc cua dudng gom cho hudng luu théng vao
cau s& han ché & mirc i=4%, co tinh dén kha ning leo doc ciia xe dau kéo.
Mt bang cua nut giao bo Nam cau Vil Yén duoc so sénh véi Quy hoach tong thé duogc thé
hién trong Hinh 6.1-6.

\

\\

Poan nghién citu JICA Quy hoach téng thé Tp. Hai Phong

Puong gom xuéng : R=60, i=6% Puong gom xuéng : R=60, i=6%
buong gom Ién : R=70, 90, i=4% buong gom Ién : R=60, i=6%

Hinh 6.1-6  NUt giao phia Nam cau Vii Yén: So sanh véi Quy hoach téng thé
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6.1.3 Thiét ké dwong Nguyén Trai

(1) Mé& réng dwéng Nguyén Trai

2 Ké& hoach mé rong duong Nguyén Tréi dugc thé hién trong Hinh 6.1-7 va Hinh 6.1-8. Qua
thao luan voi UBND Tp Hai Phong, ké hoach mé rong vé phia Tay da dugc chap thuan voi
anh huong it nhat dén khu vire xung quanh vi du nhu cac toa nha.

Quy hoach dwdng khu vwe phia nam
cau Nguyén Trai : Kich ban 1
> Chiéu réng dwong : 50.5m
(Chiéu réng hién tai : 18m)

» M& réng sang ca 2 phia cda duong.
(Theo Quy hoach chung TP HP)

Quy hoach dudng khu vire phia nam
cau Nguyén Trai : Kich ban 2

» Chiéu rong dwéng : 41.5m
(Chiéu réng dweong hién htru: 18m)

> Trudng hop mé réng vé phia tay
duwdng hién hiru.

Hinh 6.1-8 K& hoach mé réng dwong Nguyén Tréi vé hwéng Tay (W=41.5m)
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(2) Thiét ké b&» Bac cau Nguyén Trai
> Diém bat dau cua tuyén nay tir dém No.1+80.0 ¢ by Bac cau Nguyén Tréi.

> CO thé thiét ké duong trong quy hoach cua VSIP ma khong gay anh huong dén su thay
d6i quy hoach nut giao hién hitu.

Mt bang diém bat dau cua b Bac cau Nguyén Trii duoc thé hién trong Hinh 6.1-9.

gy
This mtersectlon can be oonservauon pians

NO 7*&2 Desn_;n range will it be from No.1 + 80.
<v famThele is the rub shck position of the retaining wall.

e v st

Hinh 6.1-9 Mit bang diém bit diu & bo Bic cAu Nguyén Trai
> Vi tri giao cit v6i duong Pong Tay ¢ phia Nam KCN VSIP duoc di doi dén khu vyc
diém No4+55 dé dam bao gisi han tinh khong dudi cau nguyén Tréi.

E—ry

Move the cross located in the vicinity of No.4 + b5.

a=172hi
RGUVES TRAT BRIQGE : NORTI]
['R( I SEDS)

Hinh 6.1-10 K& hoach di doi dwong Péng — Tay cia KCN VSIP
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Trac doc tuyén ¢ bo Bac Nguyén Trai duogc thé hién trong Hinh 6.1-11.
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Hinh 6.1-11  Tric doc bé Bic cau Nguyén Trai
(3) Thiét ké nut giao phia Nam cau Nguyén Trai
2) Nghién ciru hwéng tuyén cau nhanh
O phia Nam cau Nguyén Trai, duong gom lén va xuéng s& duoc thiét ké dé két néi véi duong
Lé Thanh Tong. Qua tinh toan luu lugng giao thong va thao luan véi cac co quan lién quan, hé
thdng tach/nhap, chtr khong don thudn 1a niit giao dong muc, da duoc chap nhan thiét ké dong
nhap tir phia Dong va dong tach dén phia Tay.
Trong thiét ké ban dau, theo diéu kién tién quyét 1a duong sit s& duoc di doi dua trén quy
hoach chung, huéng tuyén s& két ndi véi phia duong Lé Thanh Tong tai vi tri gan tuyén chinh
dugc thiét ké nhu trong Hinh 6.1-12.
Tuy nhién, vao thang 08 nim 2016 sau khi trinh bay b&o céo tién-cudi ky, vi diéu kién tién
quyét thay doi, hé thdng duong sat s& khong dwoc di doi trong tuong lai, ké ca khi cang Hoang
Diéu duoc di doi. Vi thé, hudng tuyén cau nhanh duogc chinh sira lai tranh hé thong duong sit
nhu trong Hinh 6.1-14 theo diéu kién khdng vi pham khu vuc ga duong sat va tuyén duong st
chinh.
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Hinh 6.1-12 Nt giao phia Nam cau Nguyén Trai, thiét ké ban dau

Huéng tuyén sira doi duoc quyét dinh nhu phwong an trong Hinh 6.1-13, tir cac quan diém

sau:

>  Phan ciu nhanh vong tron theo hudéng 1én khong vi pham vao khu vuc ga duong sét (duoc
yéu cau bai Tong Cong ty Puong sat Viét Nam).

> Tbc do thiét ké cua lan gia téc s& dugc thiét ké 1a 60 km/h nhu van téc van hanh. Vi thé s&
khéng phai mé rong ban mit ciu & phan nhip vom chinh.

> Phan duodng sit ¢ phia Tay cua tuyén chinh s& dugc cai tuyén va giao cat khdc muac véi phan
cau nhanh.

Hr

K
oty

Hinh 6.1-13 Nt giao phia Nam ciu Nguyén Trai, cac phwong an sira ddi
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Alternative Route of ON RAMP !

Alternative 3 (Minimum affect to railway)

thetic of Arch Bridge.

Advantage - No ion of rail road of main route and

- Relocation of west side track of railway.
sue - Operation speed of acceleration lane is 60 km/h. £
Issue L ¥ Design speed of acceleration
lane is 60km/h

Additional - Main route: +1060 million JPY (+193billion VND)

construction | . g, mp way: +900 million JPY (+165billion VND)
cost (approx.)

i,

Relocation of sidetrack of railway |
F

Hinh 6.1-14 Nt giao phia Nam ciu Nguyén Trii, Phwong 4n cudi cling

6.1.4 Thiét ké ao dwéng

Béng gié tri CBR gia dinh cua vat liéu dip va luu luong giao thong trong twong lai, 6 day 16p
ao duong s€ dugc chon nhu dudi day.

> Duong Vanh dai 3: Gia tri CBR gia dinh = 6, d day tong thé l1a 90cm

E.~ 188413333  (Mpa), K= i1 iem)
Lép mat Lé6p bitum loai 1 (I6p mit) (BTNC20, di nghién>50%) 6
Lép dinh két Lép bitum loai 1 (16p két dinh) (BTNC25, dé nghidn>50%) 7
Lép xu ly BTAP Da den nghién tron cung at phan d¢Am chit 10 Tdng 90cm
Méng Mong bt liéu da nghidn cip 1 67

Nén dap Dét sét va sét pha, CBR=6

Tbng chiéu dai 90cm + 16p méng 30cm

Hinh 6.1-15 D§ day 40 dwdng Vanh dai 3

> Duong Nguyén Tréi: Gia tri CBR gia dinh = 8, tong d¢ day 91cm
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Surface Course

Binder Course

Asphalt Treated Base

Base

Embankment

E.,= 201788  (Mpa), Key''= 1.1

Bituminous layer type | (Surface Course) (BTNC20, Crushed Stone>50%)

Bituminous layer type I(Binder Course) (BTNC25, Crushed Stone>50%)

Black crushed stone mixed with compact asphalt

Crushed Stone Aggregate Base Class |

Clay and loam, CBR=8

Total Thickness 91cm + Subgrade 30cm

t(cm)
5
14

12 Total : 91cm

60

Hinh 6.1-16 D§ day 40 dwong Nguyén Tréi
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6.1.5 Thiét ké két cau

Két cdu duong, tuong chan va céng sé duoc thi cong trén tuyén.

> Tudng chan hinh chir L s& duoc thiét ké cho phan cau dan. Ban day tuong chin s& dugc
chén & vi tri 0.5m dudi mat dat mong thi cong. Véi két qua khao sat dia chét, chiéu dai
coc s& duogc xac dinh bang phan chén xudng & 16p chiu luc vai chiéu sau 1a 1m.

> Tuong chan hinh chir U s& duoc thiét ké cho phan duong gom cua cau dim. Phan day
tuong chin va chiéu dai coc s& dugc chdn theo cach giéng nhu tudng chan hinh chir L.

Danh muc cua tudng chin dugc thé hién trong Bang 6.1-5.

Bang 6.1-5 Danh muc phan twong chin

Tong chiéu dai

Ban V& thiét ké két cau tong thé caa twong chén dugc thé hién trong Hinh 6.1-17.

6-16

A oA Chiéu dai
Hang muc Loai Bé rong Poan ] Vi tri |*£2
m m m
1Mo Al nit giao s0 1 Tudng chan hinh chit L 26.5 No.2+30 - No.3+10.35 80.35| 2 déau 80.35
2|Mo6 A2 nut giao so 1 Tuong chan hinh chit L 26.5] No0.6+69.65 - No.7+35 65.65 2 dau 131.3
3|MJS Al nit giao s0 2 Tudng chin hinh chit L 26.5 No0.52+00 - N0.53+60.35 160.35 2 dau 320.7
4[M0d A2 nut giao s0 2 Tudng chan hinh chit L 26.5] N0.56+39.65 - No.58+00 60.35| 2 dau 320.7,
5|M6 Al nit giao s0 3 Tudng chan hinh chit L 26.5] N0.94+00 - N0.95+40.35 40.35] 2 dau 280.7,
6|/Md Al nuat giao so 3 Tuong chan hinh chir L 26.5] N0.98+59.65 - No0.100+00 40.35 2 dau 280.7]
7|Mo Al cau Rudt Lon thi cong nén dap 26.5
8|MO0 A2 cau Rudt Lon thi cong nén dap 26.5
9|Mo6 Al cau Vi Yén (VY) thi cong nén dap 23.5
10[M0o A2 cau Vi Yén (VY) Tudng chan hinh chir L 23.5] No0.175+3.65 - No0.177+10 206.35] 2 dau 412.7
1|M0 Al cau Nguyen Trai Tudng chédn hinh chit L 23.5 No0.1+80 - No0.3+35.35 155.35| 2 dau 310.7
2|M6 A2 cau Nguyén Trai Tudng chan hinh chit L 23.5] No0.17+36.65 - No.18+60 12335 2dau 246.7
3|Cau dan A nit giao Nam VY Tuong chan chit U 7.5-8.0] No0.2+34.394 - No.3+30 95.61 - 95.6
4|Cau dan B nit giao Nam VY Tuong chan chit U 7.5-8.0] N0.2+94.830 - No0.3+61.972 67.14 - 67.1)
5|Cau dan C nit giao Nam VY Tuong chan chit U 7.5-8.0] N0.4+94.000 - No.6+15 121.00 - 121.0
6/Cau dan D nit giao Nam VY. Tuong chan chit U 7.5-8.0 0.2+93.294 - No.4+10 116.71 - 116.7
17]Cau dan nut giao Nam Nguyén Trd Tuong chan chit U 7.5-8.0] N0.4+32.625 - No.5+0 67.38 - 67.4
18|Cau dan nut giao Nam Nguvén Trd| Tuong chan chit U 7.5-8.0 No.2+42 - No.3+30 88.00 - 88.0
Chidu cao 16n nhdt | Chidu cao nhé nhat | Chidu cao trung binh Coc
Chon sau=0.5m Do siu coc TB Hang coc Cot coc S0 lwong |
R C R*L/C
m m m m each m each
1 4.9 3.6
2 59 4.5 2 25 105
3 5.6 1.6 2 25 257
4 52 0.5 43 0.0 2 25 257
5 6.2 2.7 2 25 225
6 8.7 3.2 2 2.5 225
7
8
9
10 5.6 0.5 3.1 0.0 2 5.0 165
11 5.3 2.3 2 5.0 124
1 5.2 05 34 0.0 2 50 99
13 55 0.5 3 5.0 57
14 4.2 0.5 3 5.0 40
15 4.8 0.5 3 5.0 73
16 5.4 05 27 0.0 3 50 70
17 5.6 0.5 3 5.0 40
18 4.2 0.5 3 5.0 53
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Hinh 6.1-17 Ban vé két cau tong thé cha twdng chan

C6 tinh dén tién nghi luu thong cho xe 6 t6, xe may va ngudi di bd, céng s& co chiéu cao 3.2m
va rong 4m.

Vi tri cua cong dugc thé hién trong Bang 6.1-6.

Bang 6.1-6 Céng du kién

Vi tri

B -

H

L

m

1 No0.81+00

40 -

3.2

26.5

2 | No0.122+75

40 -

3.2

26.5
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6.1.6 Xt ly dat yéu
(1) Phéan tich nhirng doan dai dién

Nhiing doan dai dién dugc phan tich va lya chon duya trén chiéu cao ciia nén dap va két qua
phan tich dia chat.

Bang 6.1-7 Cac doan dwong phan tich

Doan Vi tri Chiéu cao nén dap (m) L6 khoan Luu y
1 No 54 + 0.000 7.50 BH RR 04
2 No 19+ 0.000 2.00 BHRRO2 | KNongcomaukhong pha

hoai

Vu Yen Bridge

3 No 135+0.000

4.5 BH VY 06

(2) Tiéu chithiét ké

Sy diéu chinh phan tich tuan theo tiéu chuan Viét Nam: “22TCN — 262 —Thiét ké nén duong 6
t6 dap trén dat yéu”. Gia sir thoi gian thong xe cua Dy an 1a 365 ngay sau khi hoan thanh céng
tac dat, do lun du ¢ tim duong khi thong xe nhu sau:

Bang 6.1-8 D¢ lin dw é tim dwong

Loai duong Vi tri gan mé Vitrigan he thong thoat | - \s 420 huang
nudc
DPuong cao téc (V >80 m/h) <10 cm <20 cm <30 cm
buong bo (V>60 km/h) <20 cm <30 cm <40 cm
Embankment
AN
Finish Filling Road opening After 5 years in service
Embankment l/ l/
______ 365 i 5 years i
« Time
7

Hinh 6.1-18 D¢ lin dw tai tim dwong
(3) Két quadaura
Két qua phan tich duoc thé hién trong bang 6.1-9 bao gom:
> On dinh mai dbc (Bishop) Min FS
» Do lun du (khéng dung PVD)
> Do lan du (ding PVD)
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Bang 6.1-9 Phan tich két qua

TTOT Zram

5 A hoan thanh ENenolcoRVD
Chidu cao | Tdc do thi cong | Thoi gian thi cong = lu'u'ng l:]’p On,,dil:h LooA Tong lin | D lan du cho , R 3 ,
nén dflp (m) (m/ngay) nén dz"lp (ngay) vai dia ky mai doc (m) phép (cm) Lin du khi théng Dieu chinh
thuét Min FS Thong xe xe (cm)
Doan 1
7.50 0.05 150 ! 0 2.296 515 | 66.94 20.00 45985 | NG
Doan 2
200 | 0.5 i 40 | 0 {2083 | 405 | 3354 | 30.00 24.492 | OK
Poan 3
4.50 i 0.05 ‘ 90 ‘ 0 i 1.872 ‘ 455 1 103.51 ‘ 30.00 59.45 NG
Khéng c6 PVD
Chiéu cao A emn N . Thoi gian AR _
nén dp (m) Chiéu dai PVD Dang Po nghiéng thi cong | D in dur (m) Do co ket Ghi cha
(m) (m) 5 %
(ngay)
Poan 1
7.50 i 9.00 } Hinh vuéng 1 1.50 i 525 } 8.38 1 87.50 } Tai tim
duong
Poan 2
200 | - f - b | e
duong
Poan 3
4.50 i 5.00 } Hinh vuang } 1.50 i 525.00 } 14.23 { 86.25 } Tai tim
duong

(4) Kétluan

Trong trudng hop chidu cao nén dép I6n hon 5m, viéc &p dung cac bién phap xu 1y dét yéu la
diéu bat budc vi d6 lun du ¢ tim duong néu khong tién hanh cac bién phap ting cuong la Ién
hon 10 cm. Bién phép khuyén cao duogc st dung 12 bac thim thing diang (PVD) véi chiéu dai
tir 9 — 10m tdy thudc vao vi tri va trang thai caa dét yéu (tir yéu dén rat yéu). Sé lugng PVD
can lap dat d6i vai mdi doan cho mot mat cat ngang dugc thé hién trong Bang 6.1-10.

Bang 6.1-10  S6 lrong PVD d6i véi mdi doan

Poan Hinh dang Khoang cach (m) | Chiéu dai (m)
Poan 1 Hinh vudng 15%x15 10.0 (9.0)
Poan 3 (Cau Vii Yén) Hinh vudng 1.5x1.5 5.0

Déi voi nén dép binh thuong (cao trung binh 2m), d6 lan du thip hon 30 cm, cac bién phéap xu
ly dat yéu khdng can thiét phai ap dung.
O giai doan Thiét ké chi tiét, bién phap xu 1y dat yéu can phai duoc danh gia lai cin cr theo
cac dir lidu day du vé khao sat dia chat.

(5) Chi tiét xtr ly dat yéu (PVD)
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Bang 6.1-11  Chi tiét xir Iy dat yéu

Main Location Area Length PVD Pitch PVD Depth Height
1/Box1 No 80+17.000, No 81+50.000 133.000 m| 1.5m x 1.5m 5m 4m<h<5m
2/ Box2 No 111+34.000{No 114+00.000 266.000 m| 1.5m x 1.5m 5m 4m<h<5m

No 124+75.000|No 125+15.000 40.000 m| 1.5m x 1.5m 5m 4m<h<5m
3|Ruot Lon Br No 125+15.000|No 125+80.350 65.350 m| 1.5m x 1.5m 10m 5m<h

No 131+59.650|No 132+06.660 47.010 m| 1.5m x 1.5m 10m 5m<h

No 132+06.660|No 132+55.000 48.340 m| 1.5m x 1.5m 5m 4m<h<5m
4/Vu Yen Island No 132+55.000|No 143+56.500 1,101.500 m| 1.5m x 1.5m 5m 4dm<h<bm

26{50

Geotextile

40m<h<50m
(5.0m < h)
2
<3

5000
(10000) |

PVD 1.5x1.5
Hinh 6.1-19 Mat cit ngang dién hinh xir Iy dat yéu
6.2 Thiét ké cau

6.2.1 Téng quan phan cau

Chiéu dai cau va cau vuot, vi tri va loai ciu caa mdi géi thau duoc thé hién trong bang sau.

Bing 6.2-1 Danh sach cau trén tuyén chinh cau Nguyén Tréi

Tén cau Ly trinh (;) So dd nhip Loai két cau
N x - Tu KM0+332.35 X
1 | Cau dan phia Bac Dén KM0+800.00 467.65 | 39.65+3@40+2@34+6@40 | Dam Super T
A x . Tu KM0+800.00 NN
2 | Cau Nguyen Trai Dén KM14264.00 464.00 | 92+280+92 Cau vom
P . Tu KM1+264 3@40+80+2@36+4@40+3 N
3 | Cau dan phia Nam Dén KM14735.65 471.65 9.65 Dam Super T

Bang 6.2-2 Danh sach cau trén dwong gom ba Nam cau Nguyén Tréi

Duong s Ao Bé rong Két cau két noi voi | Ban kinh duong
Loai cau So d6 nhip < . 3
gom (m) tuyén chinh cong nam
- 32.755+6@30+35+30+2 Y B
A Ban rong 542@30=422.755m 7 Lan giam toc R=60
10@29+2@30+30.322+9
B Banrdng |@30+25+30+35+30+28. 7 Lan gia toc R=60
889=799.221m
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Bing 6.2-3 Danh sach cau trén tuyén chinh ciia Pwong Vanh Pai 3

Tén cau Ly trinh (r|7_1) So dd nhip Loai két cdu
Cau vuot n(t giao | Tir KM0+310.35 X
1151 Bén KMO+669.65 359.30 | 39.65+7@40+39.65 Dam Super T
Cau vuot n(t giao | Tir KM5+360.35 X
2 1 % Bén KM5+639.65 279.30 | 39.65+5@40+39.65 Dam Super T
Cau vuot n(t giao | Tir KM9+540.35 X
3 143 Bén KM9+859.65 319.30 | 39.65+6@40+39.65 Dam Super T
N . Tur KM12+580.35 39.65+4@40+50+80+50 | Dam hop
4 | CauRuotLon Pén KM13+159.65 | > 00 | +4@40+39.65 Dim Super T
A x . L T KM14+356.35 N
5 | Cau dan phia Bac Dén KM154556.00 1199.65 | 39.65+29@40 Dam Super T
. Tur KM15+556.00 A Ao
6 | Cau Vi Yén Dén KM16+284.00 728.00 | 40+154+340+154+40 Cau day vang
N Tur KM16+284.00 13@40+4@35+13@40+ | _»
7 | Cau dan phia Nam Dén KM174503.35 1219.65 39.65 Dam Super T
Bang 6.2-4 Danh sach ciu trén dwong gom phia Nam ciu Vii Yén
Pbuong Loai chu So dd nhip B¢ rong Keét Cal{, ket r)ol Véi Ban kinh (3u0ng
gom (m) tuyén chinh cong nam
A Banrdng |[7@30=210m 7 Gia toc R=60
B Banrdng |9@30=270m 7 Gia toc R=60
C Banrdng [15@30=450m 7 Giam téc R=90
D Banrdng |9@30=270m 7 Giam téc R=70

6.2.2 Diéu kién thi

ét ké

(1) Thong tin chung

Thong tin chung cau Nguyén Tréi va cau Vii Yén va mit cit ngang duoc thé hién trong Bang

6.2-5 va Hinh 6.2-1.

Bang 6.2-5 Thang tin chung cau Nguyén Tréi

Nguyen Trai Bridge Vu Yen Bridge
Tiéu chuan thiét | TCXDVN 104-2007 (Pudng d6 thi | TCXDVN 4054-2005 (Puang 6 t6 —
ké duong - yéu cu thiét ké) Yéu cau thiét ké)
Téc do thiét ké | V=80km/h V=80km/h, Pudng tinh cap 111
S6 lan 4 1an, mdi lan rong 3.75m 4 1an, mdi lan rong 3.75m
Do ddc doc 4% (thiét ké cho khu vuc do thi) 4% (Thiét ké cho khu vuc do thi)
So dd nhip L=92+280+92m=464m L=40+159+340+159+40m=738m
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22,500
50‘ 3,000 7,500 1,500 7,500 3,000 500

Hinh 6.2-1 B& rong cAu Nguyén Trai
Ngudn: Poan nghién ciru
(2) Tiéu chuan thiét ké cau
Tiéu chuan Viét Nam, TIEU CHUAN THIET KE CAU 22TCN-272-05, s& duoc ap dung cho
thiét ké cau.
Hé sb tai trong va td hop tai trong can phai théa man tiéu chuan Viét Nam (22 TCN-272-05),
AASHTO LRFD, va khuyén céo cua PTI vé cau day ving.

Khi kiém tra cac gié tri, cong thtrc va cac tham sb sau s& duoc sir dung:

D Qi < oRy = Ry

Trong do;
@: Hé sb stic khang = 0.9 (dé kiém toan cap va dam)
n; = npngrN;: Hé sb diéu chinh tai trong =1.0 (dé kiém toan cap va dam)
(3) Hoat tai
Cau c6 3 lan xe theo mdi huéng. Vi nhitng ciu ndy c6 nhidu hon 3 lan nén hé sb lan duoc
chon 12 0.65.

-4

e
//
e iy
! | [
35000N  145000N 145 000N 3000mm
|.4300mm | 4300 to 9000mm | 53500

Hinh 6.2-2 Xe tai thiét ké va tai trong lan

(4) Taitrong dong dat

Tiéu chuan Viét Nam (22TCN-272-05) dugc &p dung cho thiét ké dong dét cua két ciu. Dya
vao hé s6 dong dat ngang, khu vuc du an dwoc phan loai theo Ving Pong dét 2, nhu trong
Hinh 6.2-3. Phuong phap thiét ké hé sé tai trong duoc sir dung cho h¢ s lién quan dén van téc
song dan hoi cua mat dat va dic tinh tit dan cua mdi két cu.
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Khu vuc Dy an

Q.4 Hoang Sa

R 2o
CHU GIAI =
S Viing chan dging cdp 8 (MSK
BEEE ong chéin dong odp 7 (MSK|
[ ving chén ddng cép & (MSK}
Viing chan déng cdp 5 (MSK)
Q.d Trung Sa
-
9

Hinh 6.2-3 Ban d6 phan b6 dong dat
Ngudn: Tiéu chuin Viét Nam — TIEU CHUAN THIET KE CAU 22 TCN-272-05
Hé s gia toc duoc thé hién trong Bang 6.2-6, va ving dong dét “2” thoa man véi Didu 3.10.4
cua 22 TCN-272-05. Vi trac doc dia chat trong khu vuc 1a cap “IV”, hé sb thudc tinh dia chat
duoc ldy 12 “2.0” phu hop véi Diédu 3.10.5.1 cua 22TCN-272-05.

Bing 6.2-6 Heé s gia téc (TCXDVN 375 2006)

Tén ciu Ouan Thoi ky quay \idng gia toc 475
nam
Cau Nguyén Tréi Quan Ngb Quyén A=0.1276
Cau Vii Yén Quan Hai An A=0.1291
Bang 6.2-7 Heé sb thude tinh dia chat
Hé sb thuoc tinh Loai thudc tinh dia chat
dia chat I il I v
S 1.0 1.2 1.5 2.0

A=0.1276 (Cau Nguyén Tréi)

Hé sé gia téc: A=0.1276 x 2.0= 0.2552

C,, = fﬁ <25A (T <4.0)

2/3
m

3AS

T
Tm

(T > 4.0)
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Trong do;
Tm = Giai doan cua hinh thirc rung dong m th theo don vi s.
(5) Taitrong gi6

1) Taitrong gio thiét ké

a. Toc @6 gi6 16n nhat ghi lai duoc tir sé liéu quan trac va dua ra trong Chuong 3 1a 47.2m/s

(Téc do gi6 trung binh trong 2 pht, chiéu cao tir mat dat 1a H=12m, cao do mat dat 1a 115m).

Déi voi thiét ké, tc do gio duoc chuyén dbi co tinh dén do cao va méi truong cua khu vuc Du

an. So liéu quan tric va danh gia toc do gio thiét ké dugc dua ra trong Phy luc A3-2. Cong

thire sau day duoc sir dung trong thiét ké tai trong gi6 cho cau Nguyén Tréi va cau Vil Yén.
p=0.5p(V,)°C,G

Trong do:

p = 4p luc giod

P = khdi luong mat do khdng khi = 0.125 [kg s2/m4]
Cq = hé s6 kéo

G = hé sb giat

V4 = téc d6 gio thiét ké 37.9 [m/s]

2) Héségiat vahésé kéo

Hé sb giat G duoc dinh nghia 1a ty 18 giita gi6 giat manh nhit va tbc do gié trung binh, va hé
sb giat di véi mdi loai két cau sir dung gia tri mic dinh cua tiéu chuan Nhat Ban. Hé sb giat
va hé s6 kéo s& duoc xac dinh bang viéc phan tich gi6 giat va thi nghiém ham gi6 ¢ giai doan
thiét ké ky thuat.

Hé s6 kéo gia dinh duogc thé hién trong ban va.

(6) Taitrong nhiét doé (TU, TG)

1) D& nhiét dé

Dai nhiét do (Piéu 3.12.2 of 22TCN-272-05) cia mdi loai vat liéu dwoc thé hién trong bang
sau. Nhiét do co ban (Thoi diém lip dit) 1a 23.2 do*.

*Nhiét do trung binh iy theo Nién giam thong ké& Hai Phong 2012.

Bang 6.2-8 Nhiét do moi trwong xung quanh caa thép va bé tong

. Ban bé tong trén dam |  Ban thép trén dam
Bé tong ) .
thép thép
+5°C dén 47 °C +1 °C dén 55 °C. -3°C dén 63 °C
(-18.2, +23.8 °C) (-22.2, +31.8 °C) (-26.2, +39.8 °C)
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(7) Tinh khéng théng thuyén cau Nguyén Trai va cau Vii Yén

1) Tau thuyén trén séng Cam

Theo thong bao sé 63/TB-UBND phat hanh bsi UBND Tp. Hai Phong ngay 10/03/2015, inh
khong théng thuyén cua cau Nguyén Trai dugc chon ¢ mic 25m. Cang Hoang Diéu & vi tri
thuong luu cia cau s& di doi dén vi tri ha luu trén séng Cam truéc khi thi cong cau Nguyén
Trai. Vi thé cau Nguyén Tréi s& lya chon tinh khong thong thuyén 1a 25m.

Dua trén thong ké tau thuyén neo dau trén sdbng Cam, tau I6n nhat di ting di qua 1a tau cho
hang 47,377 cap bén cang Hai Phong (Hoang Diéu). Mic du cang cd ké hoach di doi trong
tuong lai, van c6 1 bén cang I6n gan cau Vii Yén nhung van chua 16 rang viéc bén cang nay sé
di doi vao thoi diém khai cong xay dung cau. Theo 16 trinh, tau 48,000 DWT van sé& luu thong
dugc qua cau.

Trong Bang 6.2-11, tau I6n nhit neo d4u ¢ phia thugng luu cang Hoang Diéu, khu vic cau
Nguyén Tréi s& duoc xay dung co trong tai 6,920 DWT.

Gidi han van tc hién tai 8 nautical dim/h (14.816 km/h) cua tau thuyén luu thong trén song
Cam sé& duoc sir dung trong thiét ké.

Bang 6.2-9 Nhitng tau l6n nhit trén séng CAm nim 2014

STT Tén tau LOA Mo,rn GT DWT Ngay Bén
nuoc
1 Tai Shun Hai | 189.9m | 7.2m 27,598 47,378 29/7/2014 Cang HP
2 Tai HuaHai | 189.9m | 6.7m 27,598 47,377 26/2/2014 Cang HP
3 Emerald 185.7m | 6.9m 26,028 45,588 7/10/2014 Cang HP
* Theo théng ké ciia Cang vu Hang Hai Hai Phong
Bang 6.2-10 Théng ké s6 lwgng tau thuyén ¢ Ha Lwu Cang Hoang Diéu
Tai trong tau Tai trong tau Tai trong tau Tai trong tau
N | <swoowr | S0BT- | TamowT- | oot
(Chiéu cao tinh (Chiéu cao tinh (Chiéu cao tinh (Chiéu cao tinh
khoéng 12 - 2§m) khodng 25 - 307m) khéng 30 - 45:m) khong 45 - 75m)
Tér]g Tér]g Tér]g Térjg
Téng khoi L khoi Téng khoi L khoi
X luong Tong tau luong R lugng Tong tau luong
tau (trjéu (trjéu ta (trjéu (t[iéu
tan) tan) tan) tan)
2010 544 1.7 232 1.4 459 3.9 48 1.2
2011 467 1.4 205 1.3 465 4.0 64 15
2012 370 1.2 149 1.0 415 3.7 58 1.4
2013 267 0.9 109 0.7 351 3.2 62 1.7
2014 250 0.8 95 0.7 256 2.5 64 1.8
-03/2015 55 0.2 30 0.2 80 0.8 18 0.5

* Theo théng ké cua Cang vu Hang Hai Hai Phong
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Bing 6.2-11 Thong ké tau thweng hru cang Hoang Diéu

So
Nim Téntau DWT luong/ Cang
nam
2014 (-5,000DWT) 4,000-5,000 38  Nam Ninh, Vat Céach, Quynh Cu
Viét Thang 36 5,050
Thai Binh 88 5,200
Phu An 36 5,200
Phuong Nam 68 5,299 14 |Nam Ninh, Vat Cach
Nashico 08 5,374
Quang Minh 126 5,386
Royal 88 5,604
2015-Mar (-5,000DWT) 4,000-5,000 20  [Nam Ninh, Vat Céach, Mipec, Tién Manh
Phuong Nam 68 5,299
Victoria 01 5,200
Dai Tay Duong 36 >.164 10 Nam Ninh, Vat Cach
Dai Tay Duong 25 5,173
Truong Minh 6.920
Glory

* Theo théng ké ciia Cang vu Hang Hai Hai Phong

2) Cao d6 thiét ké cau va tai trong tau thiét ké

Cau Nguyén Trai

a. Chiéu cao tinh khong

Dua trén thdng béo s6 63/TB-UBND caa UBND Tp. Hai Phong thdng béo két luan caa Chu
tich UBND Tp. Hai Phong trong cudc hop véi Doan nghién ctru JICA vé Cau Nguyén Tréi va
Cau Vil Yén, Cau Nguyén Trédi s& c6 chiéu cao tinh khong 25m tinh tir muc nudc H5%,
E+2.37m.

b. Bé réng tinh khéng
Bé rong tinh khong s& thong nhat vai ban vé vi tri ludng cung cap bai Cang vu Hang hai Hai

Phong vé tuyén ludng Hai Phong sé6 HP_122013_05_06, doan tir Km33+000 dén Km42-+000.
(xem Hinh 6.2-4)

Bé rong tinh khong s& dam bao khoang céch an toan 30m tir ludng hang hai theo Nghi dinh sé
109/2014/ND-CP, diém d Khoan 3 Diéu 5 Chuong Il ngay 20/11/2014 ciia Chinh Phu Viét Nam.
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Hinh 6.2-4 Tinh khéng thong thuyén

Theo Cang vu Hang hai Hai Phong
. Phuong dn két cau
Cin cir theo thu s6 1126/SGTVT-TDXD ngay 22/06/2015 cua S6 GTVT Tp. Hai Phong, thu sb
1210/SXD-QLQH ngay 23/06/2015 cua S¢ Xay dung Tp. Hai Phong, két cau ciu vom thép s&
dugc lya chon cho cau Nguy@n Tréi. Sau khi tinh toan cac yéu té vé diéu kién tinh khong, kinh
té va diéu kién tu nhién, chiéu dai nhip duo chon la 280m. Chiing t6i dé ra phuong 4n cau bao
gom diéu kién tinh khong nhu dudi day.

92,000 280,000 S
) 47,000 N

1 =\ /N / NANYA S
2824 | B 0000 >t 000! \>\7 s +28.24
’ A NANYANW \ SN/ /\ AN
S _ BV AVAVAVAVAVS ’\i = VAVAVES -
NS e

25,000 ([
1

105, 000

"m

T

t t
SAFETY DISTANCE]|

1
SAFETY DISTANCE

Hinh 6.2-5 BDiéu kién ciia cau Nguyén Tréi
d. Thiét ké chang va x6 cho try cau trén sdng Cam
Dbi v6i cau Nguyén Trii, chiéu cao tinh khong 25m s& ngin khong cho cac tau co trong tai Ion
hon 7,000 DWT di qua va tau c6 trong tai I6n nhét & thuong luu cang Hoang Diéu 14 6,920 DWT.
Vi thé tau c6 tai trong 7,000 DWT dugc chon dé thiét ké chdng va x6 cho tru cau trén song Cam.
CAu Vii Yén
e. Chiéu rong tinh khéng
Can ct thu s6 2921/CHHVN-KHTC ngay 23/10/2012 vé vi tri ciu Bach Pang caa Cuc Hang
Hai Viét Nam (VMA) giri UBND Tinh Quéang Ninh va thu sé 2649/CHHVN-KHTC ngay
14/11/ 2011 vé tinh khong thong thuyén cia VMA giri TEDI, don vi Tu van thiét ké cau Bach
Ding, chiéu cao tinh khong duoc lya chon cho ciu Bach Bang 1a 52m tinh tir +/-0,0m hai db
cin cir theo chiéu cao cua tau thuyén trén séng Cam. Theo nghién cau cia TEDI, vi hé cao do
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Qudc gia (cao d6 0) cao hon cao do +/-0,0m hai db 1a 1.86m va muc nuéc cao tan suat gio
H5% & khu vuc cau Bach Pang 14 1.75m nén tinh khong cau Bach Dang tinh tir muc nudc
H5% sé& 1a 52m — 1.86m — 1.75m = 48.39m, TEDI lam tron la 48.4m.

Cau Vil Yén s& chon chiéu cao tinh khong 1a 52m tinh tir muc nudc Hai ¢6 nham khong gay
anh huong dén luu thong ciia tau thuyén luu thong trén séng Cam.,

f.  Bé rong tinh khéng

Chiéu rong tinh khong s& dugc tuan theo ludng hang hai dugc cung cap bai Cang vu Hang hai
Hai Phong trong ban vé Ludng Hai Phong doan tir Km33+000 dén Km42+000, ban vé& s
HP_ 122013 05_06.

Thiét ké ciu s& dam bao khoang cach an toan 30m dén ludng hang hai theo diém d Khoan 3
Piéu 5 Chuong II Quy ché bao vé cdng trinh cang bién va ludng hang hai duoc ban hanh kém
theo Nghi dinh s6 109/2014/ND-CP ngay 20/11/2014 cta Chinh phu.

9. Phuong dn két cau

Can cr Cong van s0 1126/SGTVT-TBXD ngay 22/06/2015 cia S& Giao thdng van tai Thanh
phé Hai Phong, Cong vin s6 1210/SXD-QLQH ngay 23/06/2015 ctia S& Xay dwng Thanh
phd Hai Phong, két cau cau diy vang dwoc khuyé&n cdo cho cau Vii Yén. Duya trén diéu kién
tinh khong va an toan hang hai trén sdng Cam, chiing toi dé xuat phuong an tru cau sé & vi tri
céch xa ludng hang hai nhu nghién ciru trong phan 5.2.1(2).

40000 154000 : 340000 154000 40000
AVIATION CLEARANCE 100m

30000 52000 3
SAFETY DISTANCE o HT.T 237 ETY DIS[ANCE

Seegep

=]

Hinh 6.2-6 Diéu kién cAu Vii Yén

h. Thiét ké chang va x6 cho tru cdu trén sdng Cam

Viéc thiét k& chéng va x0 cho tru ciu Vil Yén dugc tinh dén nham giam t6i da radi ro gay ra
do tau va vao tru trong trwong hop cé sw cd. Dya trén nghién ctru thiy van ctia Poan nghién
ctru, d6 sdu long sbng tai vi tri gan tru 1a 5.7m, trong d6 5.7m bao gébm 2.37m muc nuwéc
H5%, 1m x6i long séng, va 2.3m  d6 sau long séng quanh khu vuc tru cau.

Can ct thong ké vé mot s6 loai tau trén sdng Cam va mén nwéc nhw trong bang dudi, voi
cao d6 mat nwdec tai vi tri gan tru 1a 5.7m, Poan nghién ctru sé dung tau cé trong tai 4000
DWT dé thiét ké chong va x6 cho tru cau Vii Yén trén song Cam.
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Bang 6.2-12 Tinh khong thong thuyén ciia Dwr 4n

Cau Nguyén Trai Vii Yén
Tau thiét ké 7,000 DWT 4,000DWT
Van téc tau 8 knots (14.816 km/h) 8 knots (14.816 km/h)

Chiéu cao tinh

Hmax5% (+2.37m) + 25.0m

Hmax5% (+2.37m) + 47.77m

khéng (H)
gﬂl'lell:hrggg 80m + hiéu g dq:dng cong, [ 80m + hiéu tmg dqc‘mg cong, va
(B) g va 30m an toan vé moi bén 30m an toan vé mai bén

Cau Rudt Lon

Soéng Rudt Lon hién tai 1a séng cap 111, nhung cin ct thdng tu s6 36/2012/TT-BGTVT ngay
13 thang 09 nim 2012 quy dinh cap ky thuat duong thay noi dia cia Bo Giao thdng van tai,
séng Rudt Lon sé& trg thanh séng cap II vao nam 2020. Tinh khong thdng thuyén dugc quy
dinh trong thong tu s& dwoc chon cho cau Rudt Lon.

Bang 6.2-13 Tinh khéng thong thuyén ciu Rudt Lon

Cép Il (Rudt Lon, sau 2020)

Cap 111 (hién tai)

Chiéu rong tinh khong

>50m

>40m

Chiéu cao tinh khong

9.5m

m

(8) Gi&i han chiéu cao

Theo luat Viét Nam, Cau Vit Yén c6 vi tri nam trong ving phéu bay cua san bay Cat Bi. Vi thé
ciu Vii Yén duoc Yéu ciu gisi han chiéu cao 1a 45m. Tuy nhién, UBND Tp. Hai Phong da c6
thu s6 4531/TC-QC ngay 24/12/2013 v& van dé nay, trong d6 khong gian gidi han chiéu cao

dugc hiéu 1a 100m:

“Cuc Tac chién chap thudn chiéu cao toi da cua tru thap Cau Vi Yén la 100m so véi muc

nuwéc bién.”

Thu nay ciing yéu cau c6 mot hé thdng canh bao bay tuan theo quy dinh trong Phu luc 4 Nghi

dinh 20.

Vi ly do trén, chiéu cao tru thap 12 98m, 2m con lai 1a chiéu cao cua cot chbng sét.

Bang 6.2-14  Giéi han chiéu cao cia Dw an

Cau

Nguyén Trai

Vi Yén

Chiéu cao (H)

145m

100m

(9) Khoang cach dén cac co’ s& xing dau

Nghi dinh 13/2011/ND-CP quy dinh khoang cach an toan dén céc co s¢ xang dau.

Céc co so xing dau nay thudc Téng Cong ty xing dau quan doi (MIPECORP) va Xi nghiép
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xing dau PETEC, anh huéng dén vi tri ciu Vii Yén nhu thé hién trong Bang 6.2-15 va Hinh
6.2-7.

O Nhat Ban, khoang cach an toan yéu ciu gitra cau va co s¢ xing dau 1a 90m, vi du nhu cau
Great Seto duoc xay dyung & vi tri cach 230m so véi cau cang xang dau.

Vi thé, nhu da dé cap trong Chuong 5, vi tri cdu duge dé xuat cach cau cang xing dau PETEC
300m. Vi tri tru duoc thiét ké 30m cach mép nudc, tai vi tri nay khong tinh dén viéc va xd cua
tau thuyén.

Bang 6.2-15 Khoang cach an toan dén co sé xing dau

MIPECORP PETEC
Cép cau cang Cap Il Cép IV
Khoang cach an toan dén cau cang * 500m 300m
Ta trong tAu cap cang Khoang 15,000 | Khoang E%,OOO,DWT
DWT (4-10 tau/thang)

*Nghi dinh 13/2011/ND-CP

Vu Yen Bridge

Hinh 6.2-7 Cac co s& xing diu gan vi tri dé xuit caa Cau Vii Yén
(10) Lé&p chiu tai cho méng sau

1) Cau Nguyén Trai

Cau tao dia chat & khu vuc cau duoc phan b theo thi tu tir 16p trén cing: 16p dat dinh boi tich
(Ac), 16p dét cét boi tich (As), 10p dat cat I tich (Ds), va da gbc (da bun, d4 cat).

Gitra cac 1op nay, 16p dat cat I tich (Ds, N>50) va 16p da géc nam & dudi c6 thé thoa méan yéu
cau cua lép chiu lyc cho ciu vé do cung va do day. Nhin chung, coc ngin dwoc chi y hon vi
c6 chi phi thap, va vi thé, 16p Ds s& duoc lya chon 1am 16p chiu lyc néu 16p nay phan bb dang.
Tuy nhién, khao sat dia chat dwoc chi duoc thuc hién & mot vai vi tri, két qua nay c6 do chinh
xéac khong cao dé xac dinh 16p chiu luc nay. Ngoai ra, d¢ day cua Iop Ds va gia tri N ¢ xu
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huéng phén tan. Vi cac ly do nay, 16p da gbe dugc chon lam Iép chiu luc va phai dam bao
chiéu sau chdn coc khéng thap hon duong kinh coc. Cac tinh toan chi tiét s& duoc thuc hién
trong khao sat sau nay.

South < Cau Nguyen Tral NGFEh
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Lap chiu luc gia thuyét
Hinh 6.2-8 Mt cit dia chit khu vuc ciu Nguyén Tréi
2) Cau Vi Yén
Cau tao dia chat & khu vuc cau duoc phan b theo thi tu tir 16p trén cing: 16p dat dinh boi tich
(Ac), 16p dat cat 1ii tich (Ds), va da gbe (da bun, da cat).
Trong nhitng 16p nay, 16p da gbc thoa man yéu cau vé 16p chiu luc cua ciu cin cir theo do
ctng va do day. Mat khac, @6 day cua I6p Ds va gia tri N c6 xu hudng phan tan. Viéc khao sat
dia chat ciing chi dugc tién hanh & mot s6 dia diém vi thé két qua nay cé do chinh xéac khéng
cao dé xac dinh 16p chiu lyc. Vi nhitng ly do nay, 16p Ds khong duoc lya chon lam 16p chiu
luc.

Hinh 6.2-9 Mait cit dia chat khu vurc cAu Vii Yén

3) Cé&u Ruét Lon va Cau vwot nit giao sé 3

CAu tao dia chét & vi tri cau duoc phan b theo thir ty tir 16p trén cing nhu sau: 16p dét dinh
boi tich (Ac), 16p dat cét 1ii tich (Ds), va da gbc (da bun, d4 cat). Gia tri N va 16p Ds phan b
trong khoang 20-50 hoic I6n hon. O vi tri cao dd EL-30.0m ciu Ruét Lon, gia tri N cua l6p
Ds c6 gi4 tri trung binh 16n hon 30; 16p nay duoc chon 1am 16p chiu luc vi c6 du do day can
thiét. Tuy nhién, theo khoan khao sét tai vi tri cau, I6p Ds dudi cao do EL-30.0m c6 gié tri N
tuong dbi nho. Vi thé, viéc khao sat dia chét tai tirng vi tri tru dugc khuyén cdo dé xac dinh
chinh xéc 16p chiu luc. Mt khac, 16p da gbc duoc chon lam I6p chiu luc & vi tri nat giao sé 3.
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Cau Rudt Lon Cau vuot nt giao s6 3
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Lop chiu lyc gia thuyét
Hinh 6.2-10 Lép chiu luc gia thuyét cia ciu Rudt lon va cAu vugt nit giao s6 3

4) C&u vwot n(t giao sé 1 va cdu vwot nit giao sé 2
Cau tao dia chat & khu vuc cau duoc phan b theo thi tu tir 16p trén cing: 16p dat dinh boi tich
(Ac va Al) va da gbc (da bun). Lop da gbe dugc chon 1am 16p chiu luc caa cau.

West East
Cau vuot nit giao sb 20 EReg5 » Cau vuot nit giao s6 2
oL N glag 5o 0 « gl 0 o2 « Lauvuotlnut g
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om0 30000 10001 10800 430000 0NN JHMCM)
6p chiu huc gia thuyét

Hinh 6.2-11 Lép chiu luc gia thuyét cia cau virgt NGt giao sé 1 va cau virgt n(t giao s6 2

(11) Cao dé mé cau

Cao d6 mé cau dugc xac dinh théng qua on dinh caa nén dap va yéu cau vé chiéu cao téi thiéu
tai muc nudc cao nhat.

Nhu trong Bang 6.2-16 , chiéu cao nho nhét cua cau 1a 5.2m. Vi tri mé dugc xac dinh bang
xac dinh chiéu cao nén dép nho nhét 16n hon chiéu cao thap nhét cia md.

Bang 6.2-16 Chiéu cao nhé nhit ciia mé

Chiéu cao (m)
1% HWL 2.7m
Chiéu cao 1& 0.5m
Chiéu cao két cau 2.0m
Chiéu cao m Lén hon 5.2m
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(12)
Tru chinh caa cau Nguyén Tréi va cau Vil Yén duoc dé xuat xay dung lan luot & khu vuc Cang
Hoang Diéu va Cang Hai An. Khong chi vé vj tri tru dé xuét, ma cao do mit trén bé coc (ban

Cao dd mat dat va bé mat bé coc cta cau

trén hé thong mong) can duoc phé duyét cua cac co quan lién quan.
Trong thiét ké, cao 6 mat trén dé xuat 13 EL+1.0m hodc sdu hon nham dam bao khdng gian
dung cho két ciu ao duong (ban trén), chdn cac loai ong tién ich,...

Bang 6.2-17 Cao d§ mit dat (san bén) va ban trén hé théng moéng

Cao do san bén Cao d6 ban trén

Cau Bén cang ——— . b
Hién tai Tuong lai mong
Nguyén Trai Cang Hoang Diéu EL+2.30 EL+2.30 EL+1.00
Vii Yén Cang Hai An EL+2.30 EL+2.30 EL+1.00

Chli ¥:- Cao d6 san bén & trén dua trén gia thuyét ciia Doan nghién ciru

- Cao d6 ban trén ciia mong dé xuat cAn phé duyst cua cac co quan c6 thAm quyén
Trong bao céo nay, cao do ban trén cua dau coc dugc dé xuat 1a 2m dudi cao do twong tai
nham dam bao khong gian ding cho két ciu 4o dudng (ban trén), cac 6ng tién ich,... trong
khu vue @6 thi. i véi cac két cau phan dudi nam & khu vuc ngoai thanh, cao d6 mat trén cua

bé coc 1 0.5m phia dudi cua cao d6 mat dat hién tai.

Bang 6.2-18 Cao dd mit dat va ban trén bé tru caa cau chinh

Vi tri Fwong Cao do n'::it dat hién | Cao do mic_la‘ltidat tuong Cao d6 bé coc
EL-1.50~EL+0.00m EL+2.30m
(dam thuy san, ving (khu vuc d6 thi
DS A aA A . . 2.0m
Bo Bac séng ngap nudc) tuong lai) X A
X thap hon cao do
x Cam EL+2.30m < 2 .
Nguyen EL+2.30m (khu vuc dé thi mat dat tuong lai
Trai (4t cai tao) ie do thy
tuong lai)
\ 2.0m
B Nam EL+2.30m EL+2.30m tha‘ip hon cao do
sbng Cam (khu @6 thi) (Khu vuc d6 thi) mat dit tuong lai
B Béc SONg | EL+0.50 ~ EL+1.00m | EL+0.50 ~ EL+1.00m | & a0 do matdat
Cim (dAm ca, dét ngap nuoc) | (khu vuc ngoai thanh) | Men tal (0.5m dudi
’ j i j cao d6 mat dat)
2.0m duéi cao 6
. EL+2.30m EL+2.30m ok j
Vi Yen ‘ (khu vue do thi) (khu vue d6 thi) mat dat trong tuong
Bo Nam lai
song Cam | &) 16 50~EL+1.0m EL+2.30m mZ:??;tdfm Ci?rgﬁ
(dAm ca, dat ngap nudc) (khu vue do thi) atda Ir;)i“g &

ChU y:- Cao d6 nén & trén theo gia dinh cia Poan nghién ciu
- Y&u ciu xé&c nhan cua céc bén lién quan.
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Bang 6.2-19 Cao dd nén va ban trén bé coc dwong vanh dai 3

Vi tri

Cao d6 mat dat hién tai

Cao d0 mat dat tuong lai

Cao dd bé coc

Céau Rudt Lon

EL0.00~EL+0.50m

(dam cé, dat ngap nudc)

EL+0.00 ~ EL+0.50m
(khu vyc ngoai thanh)

Cau vuot qua

EL+1.40 ~ EL+2.30m

EL+0.50 ~ EL+1.00m

Tai cao do mat dat
hién tai (0.5 dudi cao

TL359C (non-urban area) (khu vyc ngoai thanh)
Cau vuot qua EL+1.80 ~ EL+2.70m EL+1.80 ~ EL+2.70m
TL359 (khu vyc ngoai thanh) (khu vyc ngoai thanh)
Cau vuot qua EL+0.40 ~ EL+0.60m EL+0.40 ~ EL+0.60m
duong VD2 (khu vyc ngoai thanh) (khu vyc ngoai thanh)

do mat dat)

Céu dan két ndi voi
TL356

EL+2.10~EL+2.50m
(dat cai tao)

EL+2.10~EL+2.50m
(khu vuc ngoai thanh)

ChU y:- Cao d6 nén & trén theo gia dinh ctia Poan nghién ciu
- Y&u ciu xé&c nhan cia céc bén lién quan.

(13) Chwéng ngai vat

Dua trén khao sat dia vat duoc tién hanh bai Poan nghién citu, cac hang muc dudi day dugc
x&c nhan tai hién truong théng qua tham véan co quan quan 1y. Cac chuéng ngai vat chinh
dugc thé hién trong ban v&. Vi tri ciu duoc thiét ké tranh cit qua duong dién cao thé. Khoang
cach nho nhat dén cau tir duong dién cao thé 1a 45m ddi véi cau Rudt Lon.

Bang 6.2-20 Cac co sé khao sat cia khao sat dia vat

Céc vat thé chén dwéi dat/ Cac dwong day trén khong

Nha o, toa nha, duong, hang rao, dén chua, nghia dia

Kénh, thoat nudc, két cau 4o duong

Puong day dién cao thé va trung thé, trén mat dat, chay ngam (cap quang, dién thoai, cap

nudc, duong dién)

6.2.3 Thiét ké cau Nguyén Tréi

(1) Nghién ciru loai két cau

Két qua so sanh phuong an két ciu cau Nguyén Trii duoc thé hién & Chuong 5, két cdu vom
duo clya chon 1am phwong 4n thich hop cua Cau Nguyén Tréi.

Déi véi viéc lya chon két cau vom thich hop, mot so sanh giira hai loai két cau da duoc tién
hanh: cau vom thép toan bo hoic mot két cdu lién hop gitra bé tong & dam nhip bién va tru chit
V ctia phan sudn vom nhu trong Bang 6.2-21.

Két qua kiém tra cua goc nhin hiéu qua kinh té cua viéc sir dung vat liéu, két cu thép dwoc ap
dup cho phan sudn vom nhip chinh va dam & vi tri chiu luc kéo 16n, va két ciu BTCT duoc &p
dung cho phan try ctia nhip bién va sudn vom ¢ dudi dam.
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Bang 6.2-21  So sanh loai két cau ciia cau Vom

Truong hop 1 (thép)

Truong hop 2 (thép va bé téng)

Hinh anh

steel

PC Box

n )y

S
14 Sy

Téng quan két

- Két cau thép duoc ap dung cho ca dam
chinh va dam chir V.
- Vi nhip bién kha nhe, luc ngang sé tac

- Két cdu bé tong duoc ap dung cho céc thanh
chiu nén cao (tru V) va dam nhip bién nham
dat can bang vé trong luong, két cau thép

cau déng 1én moéng duoc ap dung cho cac thanh chiu kéo.
- Phan lyc ngang cua mong & nén dat yéu
giam di so vai truong hop 1.

Thép = 4,984* Thép = 3,758*

Chi phl, Kkét Bé téng = 0 Bé t()ng = 344

o Tong = 4,984 Tong= 4,102
cau phan trén (1.000) (0.82)
*Triéu Yén *Triéu Yén

- Lap dat cac thanh va khi lon co thé
dugc &p dung. Trong truong hop lap dat

- Tru tam dwoc &p dung trong thi céng tru V
bang cac gia do

Thicong | theo khdi I6n, thoi gian thi cong c6 thé - Sudn vom s& dugc thi cong cling thoi diém
ngan lai vai cdng tac lap dat khéi nhip chinh
- Yéu ciu thi cdng chinh xéac phan két ndi
Hinhthae | Két péu c6 hinh thirc mém mai nho vao - Két céu cho cam giac 6n dinh vi c6 tru V
vat liéu vom lién tuc lam bang bé tong
- Két cau thép yéu cau kiém tra va son lai - Két cau thép yéu cau kiém tra va son lai
Bio tri dinh ky dinh ky ) o
- Cac két cau bé tdng yéu cau kiém tra thuong
Xuyén
Panh gia | Chi phi xay dung cao hon trudng hop 2 C6 tinh két cau va tinh kinh té hop ly

Nhitng diém sau s& duoc chi y trong thiét ké cau

>  Phan lyc ngang phai dwgc giam vi cau nam trong khu vuc nén dat yéu. Vi thé, loai vom
can bang dugc ap dung va nhip bién bang bé tong dugc sir dung dé ddi trong vai luc
ngang cua két cdu vom nhip chinh.
» Vi nhip chinh du dai dé thoa man tinh khong théng thuyén, viéc va x0 tau thuyén sé
khong xay ra & diéu kién binh thuong. Tuy nhién, viéc va x0 c6 thé xay ra néu tau dam

vao sudn vom trong truong hop c6 bo, két cdu bé téng c6 d6 clng cao dwoc &p dung

nham tang cudng kha nang chiu dung cua két cau.
> Dé giam md men ubn ngang cua dim ting cudng va sudn vom déi véi cau vom nhip lon,

hé thong cap loai Nielsen dwoc p dung.

» Khu vuc vom chinh duoc xay dung sir dung phwong phap lip dit khéi lon dé giam thiéu
t6i da thoi gian chiém dung long song
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» Khi tinh dén tinh kinh té trong thi cong ¢ diéu kién ciia Viét Nam, ban BTCT DUL sé&
dugc ap dung, voi hudng cua nhip duoc dat theo truc doc i luc kéo ciia dam ting cuong.

92,000 280,000 92,000
45 000 47,000 36,368 207,263 36,368 47,000 45,000
53,000 RC-Girde] | 358,000 Steel Girder , 3,000 RC-Girder

‘ 28 24 r +28 24

ZHTT +2 374

105,000

Hinh 6.2-12 B tri chung cau Nguyén Tréi

(2) Két qua thiét ké cau Nguyén Trai va Cau dan

Két qua tinh toan va thiét ké cua cau Nguyén Trii dugc md ta trong hinh v&.

Dbi v6i phan cau dan cua cau Nguy@n Tréi, dim Super-T va dam hop thép véi ban lién hop
nghién ctu trong phan 5.1.1 duoc b tri. Vi tri tru doc theo duong sat can duoc kiém tra chi
tiét trong giai doan thiét ké ki thuat nham tinh dén anh hudng dén hé théng duong sat. B6 tri
chung cua dam hop thép duoc thé hién trong Hinh 6.2-13.

Bridge Lengh 80,000
160 Girder Length 79,800 00
‘Span Length 78,600
f 10,775 11.300 11300 13.050 11,300 11.300 1075 e|

4 ¢ 1 4

_ 23500 )
3003000 750 1500 7.500 3000 sop
‘STEEL-CONCRETE COMPOSITE SLAS t-2400wn
ASPHALT PAVENENT t=70mfn

R

i i %
I3 1P . S— =
g 5
850 |1.500] o0 1500 4

4800 1.500 4

ij]

800

]
- IREE

Hinh 6.2-13 B& tri chung cau din phia Nam doan vwot hé thong dwong sat
6.2.4 Thiét ké cau Vii Yén

(1) Téng quan

Sau khi so sanh loai két ciu cua Cau Vii Yén, ciu day ving (sau ddy goi 1a CDV) duoc lya

chon. Cau bao gdm két cAu ban lién hop véi dam thép chit I, tru thap bé tong chir H, va 52 cép

cuong do cao.

Bai vi cac yéu cau chat ché vé viéc dam bao chiéu cao, cau Vi Yén s& c6 mot phan co chiéu

cao thap tuong dwong 0.15. Vi thé, cau nay c6 cac dic diém nhu sau:

>  Khu vuc c6 day ving s& I6n hon dé dam bao cho phan cé chiéu cao thip cua cau diy ving
vi gdc léch nho 1am cho cac thanh phan ding cua luc cao day cap nho.

> Vimo men uén ¢ giira nhip chinh Ién hon cau day vang binh thuong, mot khu vuc c6 tiét
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dién 16n ciia dam chinh phai dugc bd tri & gan cac tru thap va ca & giira nhip chinh.
(2) Nghién ctru két cau phan trén
Nhu két qua so sanh vé phuong an két cau phan trén ciia cau Vi Yén nhu trong Chwong 5, cau
day vang dugc lya chon 1a phuong 4n két cau thich hop cua cau Vii Yén.
Dbi véi nghién ctru vé loai két ciu cau day ving thich hop cua ciu Vil Yén, mot nghién ciiu so
sanh vé hai loai két ciu da duoc thyc hién: cau day vang dam lién hop va cau day ving dam
BTCT DUL. Két qua so sanh dugc thé hién trong bang dudi.
Qua két qua nghién ctru va quan diém vé tinh hiéu qua kinh té cling nhu tinh tng dung cua cau
day vang thip, dam lién hop duoc ap dung cho cau Vii Yeén.
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(3) Két qua thiét ké cau Vi Yén

Két qua thiét ké va tinh toan cua Cau Vil Yén dugc thé hién trong ban V&.

6.2.5 Thiét ké cau vwot nut giao

(1) Nt giao cau Nguyén Trai va dwong Lé Thanh Téng

1) Két cdu phan trén

2 cau dan duoc thiét ké & bo Nam cau Nguyén Trai nham két néi voi duong Lé Thanh Tong.
Di c6 nhitng rai ro vé viéc cham tién d6 caa cdng tac thi cong do cong tac thu hdi dat tién
hanh cham trong cac du an da thwc hién tai Viét Nam. Vi thé, vi tri tru tai diém cham cua cau
dan duoc bé tri nhu trong hinh v& dudi day.

Second Phase Construction

~._First Phase Construction
Second Phase Construction

First Phase Construction

N
P18)

Hinh 6.2-14 So d6 diém va doan thiét ké ciu

Tru ciu dan duoc bd tri nhu trong Hinh 6.2-15. Vi tri try duoc thiét ké nham tranh duong Lé
Thanh Téng va giam thiéu tdi da anh hudng cua tru dén hé thdng duong sat. Vi cau dan cé ban
kinh nho nhat 14 60m, dam ban réng d6 tai chd co tinh tng dung cao cho cac loai cau cong
dugc lya chon. Chiéu dai nhip tiéu chuan 12 30m. Nham xu 1y dwoc luc léch tdm & vi tri cau
cong, két cdu khung cimg duoc sir dung va 2 dau cau duoc bd tri 2 gbi. Mit cit ngang dam
dugc thé hién trong Hinh 6.2-16.
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Hinh 6.2-15 So dd nhip nat giao phia Nam cau Nguyén Trai
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Hinh 6.2-16 Mit cit ngang phan cau nhanh (PB13)

(2) Nt giao giira cau Vi Yén va TL356

4 cau dan dugc thiét ké ¢ phia Nam cau Vii Yén dé két néi véi TI356. Vi cau din c6 ban kinh
nho nhét 1a 60m, dam ban réng bé tong do tai chd dugc chon vi ¢ kha ning wng dung cao cho
cau cong.

6.2.6 Quy hoach cau trén tuyén Vanh dai 3

Quy hoach 3 cay ciu can va mét cdy cau vuot sdng Rudt Lon trén tuyén Vanh Pai 3 nhu duoc
liét ké trong Bang 6.2-3.
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(1) Cau Rudt Lon

1) So dé nhijp

Cau Rudt Lon c6 két cdu dam hop BTCT du ung lyc vé6i nhip chinh dai 80m duogc thi cong
theo phuong phéap duc hang. Kho thong thuyén: 50m x 9.5m.

TO THUY NGUYEN

TO VU YEN
579,300
39,650 4@40,000=160,000 50,000 80,000 50,000 4@40,000=160,000 39,650 ‘
15000

E

]

BHVY15 HWL=2.374 ol HVY-14]
@ : Pt .;
. @
0 & H
o |z =
e S
o

Tiz31490,000 ] o

& ® 6 °WE @ ® @

GRADIENT]

f E\ R=4000m
\z2/

Hinh 6.2-17 Cau Rudt Lon

26,500
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3000 2@ 3750=7500 7j s, 2@ 3750=7,500 3,000

ﬁ%%%%%

BOX GIEDER BRIDGE

26500
12,250 2000 | 12.250 |
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Céu dam hop
Hinh 6.2-18

CAu dan, cau vuot

Miit cit ngang dién hinh
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2) Kich thwéc mat cat dam hép lg_ﬁ‘ — ,
Chiéu cao dam 1°-D| ! ﬁp'li |
80 —

Theo Hinh 6.2-17, chiéu cao dam tai cac vi tri

o
=

Height (m)

g 2 2 |
A
/ I- Span ce:‘.ter

i ! [
100 120 140 160 180 200

g
(=]

tru va gitra nhip duoc xac dinh lan luot bang & 10— s
48mva2,1m; ;7

=
=

S6 lwong khoang dam

Span L (m)
Tu chieu rong cua ban mat cau (12,25m) va Hinh 6.2-19 Chiéu cao dim ciia cAu diAm
tham khao Bang 6.2-23, dam dugc xac dinh co hép BTCT DUL

két cau dam hop ban dy ung lyc mot khoang:
Bé rong ban day
Theo ti I¢ dugc lya chon bén trén 0,5 dén 0,6, chiéu rong ban day dugc xac dinh 1a 6,0m.

Bing 6.2-23  Kich thwéc hop BTCT DUL tiéu chuén

Loai h3 Loai Ban T8ng bé rong clia ban mat cau (m) | Ti 1& chiéu rong ban
oai hop [ | 5 10 I_S. | canh trén va dudi
RC 055~065
1 khoang ; J i — - .
PC T | 050~060

Chiéu day cia cac cu kién

Xem xét cac kich thudc trén va dua trén kich thude cua cac dam hop du tng luc di duoc ché
tao, chiéu day cua ban canh trén, ban canh dudi va thanh dam duoc xac dinh nhu sau:

- Ban hang: 250mm dén 600mm

- Ban canh trén: 250mm dén 600mm

- Ban canh dudi: 250mm dén 800mm

- Than dam: 450mm

(2) Cau vwot nit giao

3 cay cau can trén tuyén Vanh dai 3. Cau vuot tai nut giao 1 di qua tinh 16 TL359C, cau vuot

tai nGt giao 2 qua tinh 16 TL359, va cau vuot tai nlt giao 3 két ndi véi tuyén duodng truc cua
VSIP.

Dam Super-T duoc &p dung cho két ciu cua cac cau vuot tai nat giao
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TO KENH GIANG

TOVUYEN
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Hinh 6.2-20 Cau vwot n(t giao s6 1 (JCT1)

6.3 Nghién ctru cac phwong tién qua tai

Céc phuong tién qué tai gay ra tinh trang pha hoai nghiém trong cho nén duong & Viét Nam,
truong hop cu thé trén cau Kién, nhiéu phuong tién qua tai luu thong trén cac tuyén duong gan
cang. Nhom khao sat thuc hién kiém tra tai trong truc va dé xuat cac giai phap dé kiém soat

cac pha hoai gay ra boi cac phuong tién qua tai.

6.3.1 Diéu tra hién trang cac cay cau

(1) Cau Binh

Cau Binh dugc bao dudng bai Ban Quan ly cac Dy an Cau Hai Phong (sau day goi tat la
HPBMD) dugc diéu tra tai hién truong va két qua thu duoc trong bang dudi. Hién tai, chua c6
van dé nghiém trong nao vé bao dudng. Ao duong trén ciu trong trang thai hoat dong tot, mot

phan do luu lugng giao thong twong dbi thap so voi cau Kién. Hinh anh 4o duong trén cau

dugc thé hién trong Hinh 6.3-1.

Nhip chinh

Chup ltc 4:00 chiéu, leu lugng giao théng
tuong déi thap. Mat duong trong trang thai
tt.

Nhip din phia nam cau Binh. Déc doc cau
giong vai cau Kien 4%,

Hinh 6.3-1 Hién trang 4o dwdng cau Binh
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(2) Cau Kién

Diéu tra hién trang cau Kién trén quéc 16 10, 6 déc doc cau dan gibng véi cau Binh 4%. Cau
Kién chi c6 2 1an va 1 lan danh cho cac phuong tién tai trong Ién luu thong qua cau hang ngay.
Céc phuong tién ludn chay qua ciing mot vét duong do cau chi ¢6 2 lan. Do cac phuong tién
tai trong 16n ludn di chuyén qua cting mét vét duong, nén hién trang mat duong cau Kién bi
hu hai nhidu hon so véi ciia cdu Binh, ddy 1a mét trong nhitng nguyén nhan chinh gay ra su
phé& hoai nhanh ciia mat duong cau Kién. Sau khi cau kién duoc thong xe vao thang 12 nim
2003, mat duong bi pha hoai ngay cang nhanh. Thang 11 nam 2014, mat duong trén cAu duoc
stra chita lai, do d6 vao thang 11 nim 2015 khi nhom khao sét thuc hién kiém tra, mat duong
trén cau van trong trang thai hoat dong tét. Tuy nhién, do tap trung luu théng cua cac phuong
tién tai trong lon trén mat lan gy ra pha hoai 4o duong trong thoi gian som.

Hién trang 4o duong cau Kién vao thang 12 nam 2 £ i
2014. Nguon: http://www.baohaiphong.com.vn/ | Sira chita mat dudng cau Kién, thang 11, nam
<03/09/2014> 2014 Nguon:
http://www.baohaiphong.com.vn/
<03/09/2014>
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Céc xe tai nang luu théng han ché hon, un tic | 6 thang sau khi sira chita 40 duong cac vét
giao thdng van con pho bién. D6 doc doc cua | go ghé da bat dau xuat hién.
cau la 4%.

Hinh 6.3-2 Hién trang 40 dwong cu Kién

(3) Nguyén nhan ph& hoai 4o dwéng

1) Bdc diém phwong tién tai trong |6m Iwu théng trén cau Kién

Tién hanh do tai trong truc cta xe tai va xe buyt Tai tram sb 2 gin cau Kién va tram sé 3 gan
cau Binh. Tai tram sb 2, c6 347 phuong tién xe tai va xe buyt, chiém khoang 10,3% luong
phuong tién tai trong 16n luu thong hang ngay. Tai tram s6 3, c6 154 phuong tién xe tai va xe
buyt, chiém khoang 11,4% lwong phuong tién tai trong 16n Iuu thong hang ngay. S6 luong céc
phuong tién ndy gan tuong tng voi lugng cac phuong tién luu thong trén mdi cau do duoc.
Két qua phan b tai trong truc dugc thé hién trong bang sau. Tir Hinh 6.3-3, ¢6 thé thiy rang

lwong phuong tién tai trong 16n luu thong qua cau Kién 16n hon cau Binh.

Tai trong truc 16n nhat qua cau Kién la 15,81 tan, qua cau Binh 1a 15,6 tan.

350 , .

11.1 tan tai trong mai cua tiéu chuan AASHTO LRFD
300
250

200

Tan suét

150 m  CAu Kién, max: 15.81 tAn

= Ciu Binh, max: 15.60 tan

o

01 2 3 45 6 7 8 9 101112131415 16

Tai trong truc (tin)

Hinh 6.3-3  Phan bd tai trong truc xe tai va xe buyt

Néu viéc phan b tai trong truc tinh cho 1 1an cua mdi cau, tan xuét luu thong cua cau Binh chi
con mot ntra do cau Binh ¢6 2 lan duong trén méi hudng.
2)  Nguyén nhan gay pha hoai 40 dwong
6 thang sau khi mat duong cau Kién duogc stra chira, hién trang cua toan bo o duong van
trong trang thai hoat dong tot, tuy nhién da c6 nhitng phé hoai nhé va cac vét gd ghé xuat hién
trén mat duong vi cac ly do sau:

> Cau kién kha dbc va cac phuong tién tai trong Ion di chuyén vai toe do thap nén thuong

Xuyén xay ra Un tac trén cau.

6-45



Cong hoa Xa hgi Chu nghia Viét Nam
Khdo sat chudn bj Dy &n xay dung duwong truc chinh d@é thi Thanh pho Hdi Phong
BAO CAO CUOI KY

> Nhiéu xe tai nang luu thong qua cau Kién hon so véi cau Binh. Cau Kién kha dbc do d6
xe tai nang di chuyén qua s& gay ra luc ma sét l6n. Két qua la mat duong cu Kién bi day
xudng duéi do chiu lyc ma sat I6n hon.
Két qua khao sét tai trong truc ching to rang cau Kién chiu tai trong Ion hon nhiéu so véi cau
Binh. Néu qua tai dwoc dinh nghia 1a tai trong truc Ién hon 10 tan, thi sé lwong cac phuong
tién qua tai 12 nho hon, tuy nhién diéu kién chiu tai trong cua cau Kién 1a kha 1on, can thiét lap
dat mot tram do tai trong dé loai bo bét cac phuong tién qua tai.
> Duong trén cau Binh gom 4 Ian, tuy nhién trén cau Kién chi c6 2 lan (Theo méi hudng).
Do d6, cac xe tai nang thuong chi di chuyén trén mot 1an va ciing mot vét duong, gay ra
pha hoai nhanh cho ao duong.
> Nhiét & mia hé ¢ Hai Phong dbi lic 16n hon 40°C. Nhiét d6 mat duong do do ciing tang
nhanh hon va gy ra pha hoai 40 duong nhiéu hon.
> CAac anh huong trén tac dong clng lic va gy ra pha hoai 4o duong trén cau Kién nhanh
hon cau Binh.
> Maic du nhiéu xe tai ning dwoc ghi nhan lwu thong, tuy nhién khéng xac dinh dwoc cac
phuong tién nay c6 chd qua tai hay khong vi viéc do tai trong truc khong dugc thuc hién.

> Trong lan kiém tra ny, cac pha hoai cua mit cau bé tong khong duoc phat hién.
6.3.2 Cac giai phap kha thi
(1) Han ché cac phwong tién qua tai

1) L&p dat cédc diém kiém tra phwong tién qua tai

Cau Vii Yén ndm trén dudng vanh dai thanh phd Hai Phong cé cac phuong tién tai trong l6n
Iru thong do cang Lach Huyén dang trong qua trinh thi cong. Do d6 dé xuét lap dit cac diém
kiém tra phurong tién qua tai trudc va sau cau. (Tham khao Hinh 6.3-4)

Mt khac, cidu Nguy&n Tréi nam trén tuyén duong két ndi khu vuc d6 thi cii va méi, duoc ky
vong gilp giam thiéu sé luong xe tai nang luu thong trén cau. Tuy nhién, cac xe tai nang van
tan dung cay cau nay va do d6 can cd cac bién phap kiém tra hang ngay. Céc xe tai ning duoc
phét hién s& duoc di chuyén truc tiép dén cac diém kiém tra tai cau Vil Yén.

@ Cac vi tri hién tai dang tién hanh can tai trong xe

(@D QL5: Quéan Toan

@ QL10: An L3o

@ Khu vuc Cang: doc TL356

@ Céc vi tri méi tién hanh can tai trong xe

@ Cau Kién: Gan khu vyc tréng caa QL10 (Xa An Hong)
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o Céc vi tri hién tai c6 may
cn . > 1 it o do tai trong truc.’
A i G — (1) Trén tuyén QL56:
iuong ' TS NG tx. Quéang )
AN N @) v omm QuanToan
) Vu Yen Bridge{(tieaw) A . x
por ik oum (@ Trén QL10: An Lo
HONC VNG e ‘déo Vi Yen R i
o, ) h (b (3) Trén cang: Doc theo
héng @ Trse] m:,a' Phong L%g TL356
T~ CE e NG (€) Cac Vi tri méi c6 may do
TL 392 y
B e , mm tai trong truc:
‘ [ioe) .
o AR i . (4) Cau Vii Yén

Hinh 6.3-4 Cac diém kiém tra tai trong tuc
2) Pao tao vé quan ly giao théng va quéan ly dwong bé

Ao duong bi pha hoai do cac phuong tién qua tai ¢d thé gay nguy hiém cho ngudi di bo va anh
huong dén két cau cau. Nude mua ¢ thé ngdm qua ban mat cau bé téng va lam ri céc thanh
cbt thép, do d6 c6 thé gay hu hai ban mat cau. Néu diéu kién nay kéo dai s& gay ra cac hu hai
nghiém trong hon va ban mit cau can phai duoc sira chira hoac thay thé.

Céc hinh anh vé su phé hoai 40 duong trén mat cau Kién (Hinh 6.3-4). Cac phuong tién nhu
xe may di chuyén s& gap nguy hiém va mot sb vi tri bi mat han 4o duong. Cay cau dugc sira
chira ndm 2014, tuy nhiém néu tinh trang nay con tai dién, két cau cau s& bi pha hoai vé sau.
Do d6, can thiét dé xuat dao tao vé quan ly giao thdng va quan 1y duong bo bang viéc té chirc
cac hoi thao vé thuc té phé hoai cua cac phuong tién qua tai téi 4o duong va két cdu cau.

(2) Két cau ao dwérng chéng mon va chéng chay

1) Khai niém do dwong trén cau

Ao duong khang 3n mon va khang chay c6 kha ning chdng lai sy phé hoai cua cac phuong
tién qua tai kha hiéu qua. Tuy nhién, loai 40 dudng nay khong co d6 déo tét nhu ban mat cau.
Véi cac cau nhip 1én co do vong cao, loai 40 duong nay rat kho dé bién dang theo va thudng
¢6 xu huéng tach ra khoi 16p két dinh. Khi mat cau mong va khong thé d& tai trong cac
phuong tién. Lop két dinh gitra 40 duong va ban mat cau c6 vai tro rat quan trong. Khi &o
duong khang an mon va khang chay dugc dua vao st dung, 16p két dinh giita 40 duong va mat
cau can duoc kiém tra k§ cang, va phuong phap két dinh ciing can duoc lva chon.

2) Két cdu do dwong khang mon va khang chay trén ban mat cau

Ao duong c6 cot lidu tho dugc cd dinh boi vira bé tong Asphalt cbt soi dugc goi 1a Stone

Mastic Asphalt (SMA).

Asphalt nhya déo sir dung nhwa déo dé cb dinh cét liéu thd. Ao duong phu hop sir dung cho

6-47



Cong hoa Xa hgi Chu nghia Viét Nam
Khdo sat chudn bj Dy &n xay dung duwong truc chinh d@é thi Thanh pho Hdi Phong
BAO CAO CUOI KY

mét cau.

Asphalt nhya déo ¢ cac dic tinh vuot troi trong phong thi nghiém, tuy nhién viéc kiém soét
nhiét 6 ciing nhu hdn hop ngoai cong truong kha kho khan va ton kém. Loai 40 duong nay
chi &p dung cho mét s6 vi tri dac biét va trén thuc té chi p dung trong mot s6 truong hop nhat
dinh.

Ao dudong SMA c6 thé duoc ap dung céc loai may moc thong thuong, do dé loai 40 dudng nay
kha kinh té. SMA c6 tinh chong tham nuéc kha tét va da duoc sir dung véi ban mat cau truc
hudng. Tuy nhién, cang vé sau, d6 chong tham nuéc cang yéu, do déo khong dat va gay ra cac
phé hoai 16n. Do d9, loai a0 duong nay khéng dugc &p dung cho ban truc hudng nira.

Ban mit cau bé tong c6 d6 cing cao. SMA c6 sirc khang an mon va khang chay cao, c6 thé
chiu duoc cac phuong tién qué tai. Hon hop 4o duong SMA duoc thé hién nhu sau:

o i dinh//////////////////////{ Lp SMAm3t (D=13 m)
e OO 72 e

Ban mat cau Bé téng

Lép két dinh (Caticoat NICHIREKI, Nhat Ban)

Hinh 6.3-5 Két cAu 40 dwong SMA trén ban mat ciu

3) Cédc diém can lwu y khi img dung két cau do dwong SMA

Ao dudong SMA c6 stic khang an mon va khéng chay cao, tuy nhién d6 déo cua o dudng thap
nén khong phu hop vai két cdu co do vong lén.

Ao duong qua cau khd mong va khong dua stc chiu lyc. Ao duong va ban mat cau phai lam
viéc cung nhau dé chiu tai trong, do d6 16p két dinh gitra cac 16p rat quan trong.

L6p vira xi ming, bui va cat trén ban mat cau can duogc loai bo hoan toan va bé mat phai dam
bao d6 phang. Lp két dinh chit lwong cao can duoc sir dung tai bé mat két dinh.

Kha ning di chuyén ciia cac phuong tién trén 40 duong SMA 1a kém hon mét chit so vai 4o
duong thong thuong khi dat d6 cung.

Ao duong SMA khdng hoan toan chéng tham nudc. DBé ngin chian sy pha hoai do thim nudc,

can lap dat hé thong thoat nudc bén trong 40 duong dam bao thoat nude hidu qua.
4)  Céc loai do0 dwong trén mat cau ngoai két cdu do dwong SMA
Ao duong asphalt thong thuong co diéu chinh dugc ap dung trén ban mat cau

Dé tang strc khang dn mon va stic khang chay, luong chit két dinh asphalt c6 thé duoc giam
thiéu, tuy nhién cic phuong phap 4o dudong khong xem xét dén trudng hop cac phuong tién
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qua tai khéng cho phép luuw thdng trén cau. Cha y rang, viéc tng dung asphalt c6 diéu chinh
tuan theo tiéu chuan quéc té.

Chat luong 40 dudng thuong phu thudc nhiédu vao cong viéc quan 1y ngoai cong truong hon 1a
viéc thiét ké chét két dinh, cac tiéu chuan nay phai dugc mo ta rd rang tai tiéu chuan thi cong
trong ho so thau.

5)  Lép chéng thdm bdn mat cdu

C6 3 loai 16p chéng thAm nude trén ban mat cau: Mang khdng thdm nudc, loai son va loai
phun. C6 su khéc nhau gitra d6 tin cay va kha nang lam viéc

e Dotin cay: Mang khong tham nudc > loai son > loai phun

e Kha nang lam viéc: Mang khéng thdm nudc < loai son < loai phun

Lép phong nude nude dang tim va dang che pha yéu cau co 16p két dinh, tuy nhién Iop phong
nudéce loai mang khong yéu cau Iop két dinh.

O Viét Nam, dé tranh bi phong rop do thiéu cong nghé thi cong, dé xuat st dung I6p phong
nuéc dang che pha hoac dang mang.
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