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DESCRIPTION OF THE ARCHITECTURAL PROPOSAL
FOR THE NGUYEN HOANG BRIDGE PROJECT ACROSS PERFUME RIVER

THUY ET MINH PH UONG AN THIET KE KIEN TRUC
DU AN CAU NGUYEN HOANG BAC QUA SONG HUONG

. GENERAL APPROACH

l. GIOI THI EU CHUNG

Cau Nguyén Hoang

Kinh Thanh Hé

The proposed arch bridge is designed to be a larkdsgenbol of the Hue City as well as in the dayli
as especially in the dark time.

The high visible element of the bridge is archatrey fine silhouette in daytime and with speci@ac i phan hién thi rd cho cay &u 1a nhip vom 4o ra hinh bongiep vao ban ngay vaovhé
illumination system lively and attractive momemtshe dark time. Structurally bridge will be modethong cheu sangdac biét tao ra cac khanh khic ssngdong va fap dn vao bardém. Ket cau
and unique, however to fit smoothly to the anceéentironment of the Hue city. The discreet decoratiaia cu £ hi¢n dai va doc dao, tuy nhién &n phu lop véi moi truong © kinh aia thanh phb

of the hanger cable tubes refer to the historjhmefiue and in the modern way not to be too obvi
so that every visitor may immediately not to noticat.

The length of the arches are chosen so that whelertdge from river bank to another looks intaneg

and there will be only four intermediate piershi tiver. The shape of the arch is very modernticrgabo bén kia chco hai tn dudi nuéc. Hinh dang yc‘)rrét hién dai tao cho Hé tro thanh ngt diém
Hue to be memorable tourist place with two markaitdh bridges, new Nguyen Hoang Bridge add lich dang nlb trong long du khachai hai ciau vomadac trung: cau mdi Nguyén Hoang va

existing Truong Tien Bridge.

gBau vomdeé xuat duoc thiét ké dé tro thanh béu tuong danh lam ting cinh cho thanh phHué
vao ban ngay véac biét la vao bariém.

pHsig. Cacong hio vé cap treadugc trang tri § mi theo chi dé lich sr ciia HLE va cac nét ign
dai cling khong qua ro randg cac du khach co émgay ép tirc nhan ra.

t Chiéu dai cac ntp vomduoc lya cton sao cho toandbcay @u nhin fr bd séng bén nay san

cau Truong Tién hién hitu.

g
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[I. RING ROAD 3 - NGUYEN HOANG ROAD

II. PUONG VANH DPAI 3 - NGUYEN HOANG

2.1.Design Standards
Compliance with current Vietnamese regulation aaddard system:

- QCVN 07-4:2016/BXD National Technical Regulation Technical Infrastructure Work
Transportation Infrastrucure;

- TCXDVN104: 2007 Urban Roads-Specifications for [gesi
- 22TCN 273-01 Specifications for Road Design (ASSHIH94-1999).
2.2.Planning - Alignment

The proposed alternative is a site-based compliplacethat has been identified in the Revised Qe

Construction Planning until 2030 with a vision @bP of Hue City. Compared to the past, the rev
alignment shall be a harmonious combination of pilagp, traffic, hydrology and population:

reducing the impact on inhabitants of Ward Moldi&tg buc);
The new bridge will be built near direction of NguyHoang Road, easier for traffic;

The new bridge will be less oblique than the twaesiof the Perfume River, which are favora
for the water flow and tourist boats;

Basic compliance with the detailed planning 1/2668le, including:

+ Southern side: Detailed planning of the residemtiah west of Hue city;

+ Northern side: Detailed planning of Kim Long wartlal'ay An Hoa residential area;
2.3. Traffic Arrangement

In the north, Nguyen Hoang road intersect with Kiomg - Nguyen Phuc Nguyen streets. In the so
the RR3 will intersect with Bui Thi Xuan street.&de are the main urban roads, combined traffic
tourism of Hue Ancient. Therefore, it is proposedtganize a large traffic island (R = 25m) at b
ends of the bridge to meet the requirements odstas, traffic, tourism and population. Intergr
grass, flowers, fountains and monuments into aligighof landscape on daylight and lighting art
nighttime;

Organize a wharf to combine large parking and ntlalsearea for being to a transit point between 1
and waterway traffic, transport links between thaeit Citadel - Thien Mu Pagoda in the north w
the Nguyen Dynasty relics in the south of Hue city.

Suggest walking / biking paths along two sides ander the bridge to increase contact with
Perfume River, linking to Kim Long Park on the mamn side, and the new southern park;

On the southern side, due to the large number a$dedeveloped spontaneously, so it was ac
to the river edge, suggesting include:

- Replace existing concrete canals by long box ctiieermotorized lanes at the intersection w
Bui Thi Xuan street, it is located near about 43@rthe east of the intersection,;

- Replace existing ditch by long box culvert to opealking / biking paths at the intersection w
Bui Thi Xuan street, it is located near about 196rthe west;

2.4.Longitudinal section

Proposed design include continuous vertical curared create soft curvaceous style: nice architeg
ensuring clearance, smooth travel ... with the ésglgrade is 4% in the middle of the bridge, ¢

Adjustment of Ring Road 3, intersected segment ®ithThi Xuan, near about 79m to the we

2.1. Tiéu chuan thiét ké

Tuan thi hé thdng Quy chén - Tiéu chdn xay drng Viét Nam hén hanh:

s QCVN 07-4:2016/BXD Quy chin Ky thuit Quic gia - Cac Cong trinh #tang Ky thuat
Cong trinh Giao théng;

- TCXDVN104:2007Pudng dé thi - Yéu cu thiét ké;

- 22TCN 273-01 Tiéu cHin Thiét ké Puong 6 td (ASSHTO 1994-1999).

2.2. Quy hoach - Hwéng tuyén

Rhurong andé xuat 1 phrong an tuan ti vi tri d& duoc xacdinh i tri trongdd anbiéu chinh

g@dy hach chung xay gng T.P Hg deén nam 2030 vadm nhinden 2050. So #i trugc day,

phuong andieu chinh da ket hop hai hoa dgia quy hach sr dung dat, giao thong, thy van va

gfan ar va cac yéuau ky thuat khac:

- Diéu chinh duong vanhdai 3, doan cit Bui Thi Xuan & phia Tay khang 79m, gim anh
huongden dan @ khu we Phrong Buc;

bleCéU méi s& xay ding gin thing Wi dudng Nguyén Hoang, d dang cho xe&luu thong;

- Cau mai S8 bét xién so Wi 2 bd sdng Hrong, thuin loi cho dong chy va thuyn du fch;

- Co ban tuan theo cadd an quy hach chi tét ti ¢ 1/2000, bao ¢m:
+ Bo Nam: Quy hach chi tét khu dan a phia Tay thanh ghHué;
+ B0 Bic: Quy hach chi tét phuong Kim Long va khu danucTay An Hoa;

2.3. To chirc giao théng

uthphia Bic, duong Nguyn Hoang giao §i duong Kim Long - Ngugn Phiic NguyénO phia

&tai, tuyen VD3 & giao Wi duong BUi Th Xuan.bay deu la nhing tuc chinh yu, ket hop

agio thong i du lich aia ® do Hwe. Do Wy, de xuat to chirc dao giao thongdn hinh xugn

a(B=25m)¢ ca 2 dau cau, nham thoa man hai hoa cac yédwaia tiéu chén, giao thong, di

dich, va dane...Két hc;p tham @, hoa,dai phun méc va trong dai thanh njt diem nhan canh

quan ban ngay va c¢hi sang ngéthuat bandém;

oBdl chirc bén thuyén két hop cac baidd xe bn nhim dua khu wre ndy to thanh not cacdiém

ittung chugn gitra giao thongiuong b vaduong thy, két ndi giao thdng - duith gira aum
Hoang Thanh - Thién Mo phia Bic véi cum di tich nha Ngu§n ¢ phia Nam thanh ghHué.

tBe xuat 16i di dao / xedap doc 2 by va chui ardi chan éu nhglm ting kha nang tiép xdc \6i mat
nudc sébng Hrong, lién théng cho céng vién Kim Long Bac, va cdng vién i bo Nam;
&St Nam, do c6 nlu nhao phat trén ty phat daydac din dén mép séng, nédé xuit:

- Céch tim nut khoang 437n¢ phiabong, thay th muong bé tong kin hitu bing dng hp
ith doc @¢ lamduong cho 6 t6;

- Céch tim nit khang 196m ¢ phia Tay, thay thmuong dat hién hiru bing @ng hp doc dé
ith m¢ 161 vao cho ngoi di bo / dap xe;

2.4. Cit doc cong trinh

D¢ xuat thiét ké cacduong congdimg rbi tiép lién tic, tao ra dang cong ém mai: kién tric
tdep mat, tinh khongdam bao, giao thong ém thm...véi d6 doc lon nhat 4% ¢ gitra cu, vuwt
Jasiong 2%doi xirng ¢ 2 dau, va dr kién ve 0% ¢ 2 nut giao 2 b song.
or.

down 2% in 2 symmetrical transition-ends, and etgukat 0% at 2 roundabouts on 2 sides of rive
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lll. THE BRIDGE 1. CONG TRINH C AU
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Traffic arrangement on bridge/ & chirc giao thong trén du

1. CONG TRINH C AU

3.1.Bridge type

The bridge is a continuous one-span tied-arch britying span arrangeme4+55+180+55+35m
The sum of span lengths is 360m.

The total width of the deck is 43.0 m including th& 3.5 m wide lanes for vehicles, 1 x 3.5 m w

lanes for motorbikes and safety strips. The arenedocated between vehicle lanes and motor

3.1. Dang ciu

Cau gom mot vom cé thanhang Vi so ¢ nhip lién wic 35 + 55 + 180 + 55 + 35 nTong chiu
dai nhp 1a 360 m.

id@ng chéu rong mat cau 1a 43,0 m baodn ba lan xe 6 tdong 3,5 m, nit lan xe gn may Hng
b&B m va caca an toan trén i huong xe chy. Bé rong vom 2,5 miugc o tri gitra lan xe
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[ll. THE BRIDGE

1. CONG TRINH C AU

lanes creating in 2,5 m wide areas which sepathtegraffic flow safely. At both side of the de
there are 3 m wide area at different level for gédkmn.

3.2.Design basis

The bridge and structures will be designed for $igdonit states in the Viethamese Standard (TC)
11823-9-2017).

According to requirement of the invitation to atelst competition document, scale and techn
standard of the bridge is described bellow:

Scale of the bridge: Permanent;

Work class: Transportation work, class I.

Navigation clearance: River class Ill, minimum dme®ns of the navigation clearance are: Wi
B=30m, Height H=6,0m.

Height of underpass under the bridge: H=4,75m.
Seismic class: Class 7.

Limited height of the project: 200m.

Maximum design speed: 100km/h.

- Design live load: HL93, pedestrian 3 kPa.
Bridge width: 43m.

The bridge design is based on proven and knowstlateilable technology. The bridge can ea
resist the wind loading from typhoons. The bridgstem is fixed at main pier.

3.3.Hanger cable arrangements

The hanger cables in the main and side spans argneée to be installed inside decorated spe
shape hanger pipes. This solution makes bridgeautinore modern and at the same gives g
opportunity to highlight the bridge elements in tfaek time. In daytime the discreet decoration sz
structures to look interesting.

The proposed major colour of the arches and thdenltiadge is bright yellow in the daylight, at
material for hanger covers is stainless steel.yBflew color symbolizes for colour of King (not gn
in Vietnam culture but also in other cultures sashChina, India and acient Egypt) and in aln
cultures yellow colour is representation of happmeunshine and warmness.

3.4.Arch

The shape of the arch is modern parabolic arch. f@hm, shape and outer structure of the g
symbolises the history of the Hue city. The matarsed in the arch structure is steel and is pts
to build as concrete-steel composite as well.

3.5.Deck construction

The deck could be prestressed concrete girdeeerlsbx structure. Preliminary proposed constrag
method for the steel arch and girders is usinggprggation at the river bank, transport steel segs
by ferry and lift to the main piers and to the abemts. Concrete deck could be casted or elen
installed after that. Side spans could be possibeiild using scaffolding method, giving at thengs

chiin may va lan xe 6 td¢ ngin cach an toan cho giao thong. Ldirbo rong 3 mdugc bo tri
khac mirc ¢ ca hai bén au.
3.2. Cac ar si thiét ké

VBAU va cac kt cau dugc thiét ké theo cac tmg thai gbi han quydinh hoi tiéu chun thiét ké
cau aza Viét Nam (TCVN 11823-9-2017).

iddleo yéu au trong 1 so moi thi tuyén kién trac, quy mé va tiéu clin ky thuat cia cu dugc
moé & nhu sau:

- Quy md cong trinh: Yhh aiu;
- Cap coéng trinh: Céng trinh giao théndpd.

dthKho thong thugn: Song ép IIl, kha nang thong thugn dam bao ti thiéu: Chigu rong
B=30m, chéu cao H=6,0m.

Tinh khéngduong chui dréi cau: H=4,75m.

Céap dong dat: Cap 7.

Chiéu cao kén trac gbi han cia cdng trinh: 100m.
Van toc thiét ké toi da: 100km/h.

Tai trong thiét ké: HL93, ngroi di bo 3 kPa.

Chiéu rong cu: 43m.

sju duoc thiet ké dya trén cac cong nglmai nhat d& duoc biét dén va kiém ching. Giu c6 the
chiu dugc tai trong gio do nitng awn bao gay ra. B cau vomduoc ngamdat tai tru chinh.
3.3. Bé tri day treo

2@@ic b6 cap treo trong fihchinh va nip bénduoc thiét ké lap dat bén trong caéng hio vé cap

re@p c6 hinh ghg dac bigt duoc trang tri. Gii phap nay lam cho dang vogacau tré 1én hin

kiai hon vadong thoi tao oo hoi tuyét voi dé lam roi bat cac & phin aia cu vao bantém. Vic

trang tri ¥ mi lam cho Kt cau ciu tréng thu vvao ban ngay.

1Wlau sic chi dao cia vom va toan dcau duoc dé xuat 1a mau vanguoi vao ban ngay, at liéu
|cacdng hio vé cap la thep khonglgMau vangong trung cho mau ga vua chia (khong ch
\dsing \én hoa VEt Nam ma con trong caém vin hoa khac nin Trung Quc, An Bo va Ai Cap
co dai) va trong Ru hét cac n vian hoa né ku twrong cho lnh phic, anhing va s am ap.

3.4. Vom
ieinh cang vom la hinh parabolén dai. Hinh dang, hinhahg va @u trac bén ngoai vomrng
stibrng cho Ich sr caa thanh ph Hué. Két cau vom kang Vat liéu thép va @ing co tie la vat liéu
thép - bé tong liéndp.
3.5. Thi codng mit cau
ti 3t cau co the 1a két ciu dam bé tong ¢ tng lyc haic két cau hop thép. Bén phap thi congé
exuat so b cho cac vom thep vaath cau la sr dung cac @u kién che tao sin tai bo séng, ¥n

1«=:1ht.wén cac phamdoan thép kang xa lan va dungau nang cacau kien léndén vi tri caodo cac
try va md ciu. Saudo, mit cau bé téng 6t thép cé th ddc ki chd haic lip ghép caciu kién

opportunity for piling machine access to main pglecap.

| 15¢€




[ll. THE BRIDGE

1. CONG TRINH C AU

3.6.Foundations

The bridge is preliminary assumed to be foundethge diameter cast-in-siti piles. The final begr
capacity of piles as well as the penetration lerggtthe piles shall be determined base on the
ground investigation results.

3.7.River flow and scouring

The depth of the scoring could have an influencetendesign of the foundations and shall
considered in the next design stage. All pilecapsfaunded so that the pile cap is under the w
level and bottom under the natural bottom levehefriver creating better conditions against pdes
scouring. Only upper part of the concrete piensgle.

3.8.lllumination

The arches, hanger cables and the facia beame difritige deck are illuminated giving a fantas
view of the bridge during the dark time. The systeithbe based on the latest LED technology mak
cost effective, durable and low energy consumpsiantion to make fantastic dynamic illuminati
show with changing colours and light intensity.

The key idea for the illumination is to make bridgebe electric dragon (eDragon) making this 1
Hue landmark bridge to be connecting link betwesrient and modern Hue.

3.9.Viewing platforms

On both sides of the bridge, the viewing platfonmb be built. There is a good access to view
from the pedestrian lanes on the bridge deck too.

Viewing and waiting platforms at the location ottmtermediate piers could be added in the |
design stage if the amount of the tourists requtat In the proposal there are already nice \ngy
areas in the river side parks.

3.10. Technical requirements for water traffic

The design is based on given requirements of tkarahce and proposed road geometry.
requirement for clearance is 30 m * 6 m. Howevee, proposed elevation of the bridge with 6.4

about 135 m giving more chances for tourist baafitr.

[iBa6. Mong coc

58c8. Chiéu sang nglé thuat

Plsi cho du vao bantém. H thdng chéu sang & theo cong nghchiéu sang LED i nhét

1@&ng ngh thuat lung linh, trc 16 sic mau ma &n ¢am bam tiéu chi tét kiém chi phi.

a
V

LR

clearance gives more slender outlook for the bridge width of the horizontal navigation area §&/oC Xem xétdau tr xay dmg vao giadoan ticp theo khitrong du khachang lén do &c hut

bé tongduic €in. Nhip bién ¢ing c6 tié lap dung theo plrong phap dan gido, am tao o hoi
ir?ho may khoangx ti€p cin dén vi tri bé mdng, tu chinh.

Cau duoc dy kién dat trén cac B mong oc khoan nbi duong kinh bn. Kha nang chu tii va
chiéu dai oc thiét ké s5 dugc xacdinh dra trén cac & qua khao satdia chit chinh thirc.

Ber. Lwu lwong dong chiy va xoi long séng

?(tff'rjéu s&u x6i c6 thcodanh hrong dén thiét ké mong oc va € duoc xem xét trong giaioan
'Hﬂét‘ké tiep theo. Tt ca b méngdugc dat sao cho ®mong ram dudi caodd muc nudc vaday
bé nam dusi caodd ty nhiénday song nim giam thicu kha nang x6i. Ch phan trén to bé tong
duoc nhin thy.

"% vom, cap treo vaanngoai dm ciu dugc chiéu sang ng thuat tao ra quang anh tuyet

gitp tiét kiém chi phi, tiéu th nang leong thip va ting do bén nhim tao ra chrong trinh chéu

Y twong chinh chu sang ngdthuit 1a lam cho cayau gidng nhr mot con "Léi Long — Rng
V6i nhitng tia clép quin quanh'day uy nghiém, éng By tuong trng cho g kién arong aia
'ﬂ:én dan Hé Pay chic chin s 1a mot diém dirng chan khéng thbo qua, § la mdt diém ma

ong chi méi nguoi dan HE ma con cac du khachim xa, tr khip moi noi mong cly dugc
mét 1an dit chandén, mong cby dugc mot 1an chiém ngong.

e .
é&r) Pai vong cinh
Pai vong cinh € dugc xay dmg, b tri doc hai bén &u cling i duong di bo dé du khach cd
thé dé dang tp cin, va in huong v dep tho mong aia séng hong.
-IEPf%téng higu qué dau t, ciing nhr tinh thiét thuc aia dr &n, caadai vong canh hién tai daduoc
tri trong khuén viéni@m 2 céng vién 2 bénobsbng. Cacalai vong cinh dhc 2 bén au £

tir vé dep azadiém nhin canh quan nay.

3.10. Yéu ciu ky thuat déi véi giao thdngdwong sdng

Thiét ké tinh khong &u va yéu t hinh ke tuyén dudng dé xuat dua theo céac yéuia da cho.
Tinh khdng théng thudn yéu éu la 30 x 6 m. Tuy nhién, #hdung diu dé xuit cé tnh khéng
6,4 m lam cho cayaa trong thanh rng hon. Chéu rong inh khéng 135 mésdé dang fon cho
tau du ich luu thédng trén séng.

IV. TOTAL INVESTED CAPITAL

IV. TONG MUC PAU TU

4.1.Total invested capital of the project: 2,438,000,@)000 VND
Two thousand, four hundered and thirty eight bl dND
4.2.Project implement schedule: 30 months

4.1 Tong mirc dau tw caa dw an: 2.438.000.000.000 VND
Hai ngan, 1on tram ba nwoi tam v dong
4.2 Thai gian thec hién dw an: 30 thang

)
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PLAN AND PROFILE OF ONE ARCH BRIDGE / BINH PO VA TRAC DOC CAU MOT VOM
(SCALE/ TY LE: 1/2500)
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PUONG NGUYEN HOANG
—l

GENERAL VIEW OF ONE ARCH BRIDGE / BO TRi CHUNG CAU MQT VOM

(SCALE/ TY LE: 1/1000)

CHIEU DAI CAU L=360000

DUONG BUI THI XUAN
—

55000

180000

55000

35000

+7.499

PEDESTMAN/B@#CLE

2

+8.899

Bl
MW ~ +0,40

&

+13.100
+11.09

‘ HW 5% +3,39

<
=
i
:
o
EN
o
-
=
S
~
»

I

> 9

PED&STMAN/B@YCLE

|
75000

nts A

COC KHOAN NHOI D1500

+8899 4.00%
2w

(=3
0 L—
——— — ©5000]

BORED PILES D1500

MAT CAT / SECTION B - B

43%00

3000

I
2500 500 3x3500=10500 500 3x3500=10500

4000

3000 250

50@ 500 | 500

500

26000




1156

TYPICAL CROSS SECTIONS / CAC MAT CAT NGANG PIEN HINH

(SCALE/ TY LE: 1/175)
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TYPICAL CROSS SECTIONS / CAC MAT CAT NGANG PIEN HINH

(SCALE/ TY LE: 1/150)
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TYPICAL CROSS SECTIONS / CAC MAT CAT NGANG PIEN HINH
(SCALE/ TY LE: 1/150)
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3D VISUALIZATIONS OF ONE ARCH OPTION CAC BAN VE PHOI CANH PHUONG AN CAU MQT VOM
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