. CHAPTER 12
| | CONSTRUCTION PLANNING







121

12.2

12.2.1

CHAPTER 12 CONSTRUCTION PLLANNING

. :Genei'al

The constructlon planmng btudy is mamly compmed of 1} cstabhshmcnt of construction
'mc{hod and 11) preparation of conslruct:on time schedule The result of the study w111 be

ut1117ed in the construction cost estimates and further reflected in the eqtabllshment of a

-~ project 1mplementat10n plan

_ Conditions of Construction Planning

Framework of Construction Planning

Constrnction planning was deVeloped in the framework of the following construction:

L Thanh Tr: Brldge and .

- ~ Thanh I‘ ri and Gxa Lam Sectlom of SHTRR

1222

General 'l')es'ign Feat_urés

(1) Thanh Tri Bridge

: Thanh Tri Bridge is basicaliy a riﬁer_ crossing bridge an_d is sep'aral"ed into: -

. : M'un Bndge Wthh crosses s water course of the Red Rlver
e Dyke Bndge and .. : S
e Approach Brldgcs prowded for both mam and dxke bridges

- 'A contmuous prestressed concrete box glrder 9cheme of nain bridge was ddopted for the

constmctlon plamng and the demgn features of proposed brldgcs are shown in Tqble | -
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Table 12.2.1  Design Features of Thanh Tri Bridgc

Category Bridge Type _ Span Arrangement/
e o * Bridge length (m)
Main Bndgc Continuous PC Box Girder 80+ 4@130 + 80 = 680
Approach Brldgc (- . o . ' . SR
Thanh Tri Side Continuous PC Box Girder Bridge Length = 620
Gia Lam Side 3 .. Continuous PC Box Girder ‘Bridge Length = 780
Dike Bridge o S N B - _
- Thanh Tri Side © |  Continvous PC Box Girder | -~ 75+ 130+ 75 =280
Gia Lam Side Continuous PC Box Girder ' 50 + 80 + ‘SO ]80
Approach Bridge (2) : - o o B
Thanh Tri Side . PCI-Girder - Bridge Length = 270
Gia Lam Side ' I . Bridge Length =300 - ..

* Notes: :
N 2x185m cffectlvc w1dth is ddopted for Th'mh Tr1 bridgc _
2)  All substructures (i.e. qbu{mcntv. and picrs) are provided wnh foundatlon pllcs

() __Thénh Tri and Gia Lam Sections of SHTRR -

- Thanh Tri Secllon (Western Scctlon of SHTRR, Sta l + OOO -~ Std 7 + 100 '

: L=6, 1()0 m), and : o : L : |
- Gia Lam Section (Eastcrn Section of SHTRR Sta 10 + 200 ~ Sta 13 + 400 B
L = 3,200 m) y

1y Thanh Tri Section
Main Cons_truclioh works in this 'sccti_o'n is the construction of:

- Four lane throughways frcntagc roads dnd bordcr famlme% _
- One pdltldl cloverleaf type mtelch'mgc o conncct HTRR / ‘SH FRR and
" NHNo.} mcludmg a flyover brldgc (NH 1 IC) : : .
-~ OneY- lypc 1mcrchangc to connect SHTRR and Ncw NH No l mcludmg

- two 1dmp bndgc‘-‘. (New NH I IC) JEETRS :

S One haif- dlamond type mtcrchangc to conncct Thanh Tei brldgc and dlke _ "
road; and U S |
- Th;ec pxe‘;tlcssed concrcte gxrder 1hr0ughway bndges Gt

2) . Gia Lam Scction :

Main construction works in this section include:
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- Four lane throughways, frontage roads and border facilitics;

- One partial cloverleaf type interchange to connect HTRR / SHTRR and

NH No.5 mclucimg a ﬂyovel bndge (NH- 5 IC);
- 'One half- dmmond type interchange to connect Thanh Tri br 1dge and dlkL

1oad

| .—_": Onc bamer type toll pidzd and

- One pleqtresqed concreta girder thr oughway budge

3)

Nuinber of Lanes and Cross' Sectilon of_ SHTRR o

The Project covers not only the construction of tll road but also the new

construction of fr('):'nta'gé road and borders Which are provided on onc side or both

_srdes of the expressway Table 12 2.2 shows 1he summday of Ccross section design
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of SHTRR.
Table 12.2.2  Summary of Cross Section Design of SHTRR -
Station Location | North'side | = Through ~South side | Typical Cross
S SRR Frontage Road | Travelled Way | Frontage Road Section
P and Border (m) { ~ Width (m) | and Border (m) :
{ +000 |NHNo.l R L
I ' 14 C2x 115 14 " Type D
4 +500 jLocal Road - . o '
" |Crossing C L _
: R _ 14 S 2x LS - TypeC
5+500 |Local Road ' : .
o Crossing . S n _ -
S A 14 S 2x 118 14 . Type D
6+000 |Local Road ' K :
.- 1Crossing ' .. L S L
S S PR - 14 2x11.5 - " Type C
7+ 100 * | End of Thanh o - |
o - | Tri Bridge - : . g
RS B SR - 2x 150 . " Type A
10+200 |End ofTha_nh: R o
S Tri Bridge . : :
> R 14 2x 115 - Type C
11+450 |LocalRoad R B |
. | Crossing . i EE L
o 0 I - 2_xll.5: - Type B
13+ 100 {NHNo.5 . ' o




12.2.3 Stage Conétruction and Project Scope

‘Since the Project necessitates large scale coﬁétlo‘etioh work, it is desirable both
economlcaliy and technically to phase the comtrucllon overa peuod of time.

(1) Stage Construotioh Strategy
‘1) Thanh Tri Bridge
No stllage construction apptoach Wil_l be a’p'pncd for Thanh Tri B'ridgé.' -
©2)  Thanh Tri and Gia Lam Sections of SHTRR . -~ -
Stage conett'uotion app"ro_'ach haé b_een exercised fot':_ |
- Emlhwork and pavmg of thxough carrlageways E ‘ ,
- Development of mterchangeq Wthh connect with NH l New NH- ] and
NH-5; and S ' :
- Toll roacl suppomng f'tcﬂmes '
(2)  Stage construetion'"of' 'Earthwork and Paving o_f Through Travelled Ways

As the 1es.ult of study, the development of through travelled ways has been planned into

two stages in order to opumtse the mvestment schedule

Initi.ai stage . Constmctton of a 2 x 11 Sm (4 lane) carrmgeways in Thanh Tri and E

Gld Lam secttom
' .'Uttiméte stage . Wtdemng from 2 X ll 5 m (4 ldne) camagcways to 2 X 15 0 (6 la'ﬁ'e) '
' carr:ageways in Thanh Tn and Gia Ldm ‘SCCIIOHS to attam greater_

traffic eapacny

There are two alternative methods to widen the carriageways pavement as shown below,
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. METHOD -1 | ' METHOD -2

Method—1 : Both earthwork and pavmg are exccuted only for 4- lane cross-section in
' the initial stage. Future wrdernng of ealthwork and pavement on both

sides.

'_'MethOd—Z . Tnitial earthwork for the ultimate stage “of constructlon and 2-lane

~pavement on both sides. Only the fnture pavement wrdenmg to inner
lanes. - |

Between these two methods Method 2 has the hlgher degree of completron in the 1n1t1al

stage constructlon but the 1mt1al mvestment would be too large and drffrcult to attam a

2 reasonable economrc return L

When the forecast traffrc volume in the mmal stage is at a ‘modest level, Method s

normally adopted Consrdermg better 1nvestment optlmrsatlon compared with Method- 2

O

_:At present thc development schedule of Hanor Th1rd ng Road is not frxed yet but

it was decided to adopt Method-1.
.Pr'ojec't Scope of Interchange

Y] ; NH—I I_nterchange

'. ‘_ the constructlon of the ﬂyover brrdge has been mcluded in the Project scope Refer

‘ fo Paragraph 10 2.2 (1) for turther descrlptrons

= 2) Pr_roject Sc'op'efof NewN'H-l lnterchange

‘3_ Y- type mterchange has been adopted to mrnnmse the socral nnp'tct due to the land
__"acqu151t10n and resettlement General plan of the mterchdnge was drawn up by the

= Study T eam but the deta1ls shown on ‘the plan are stlll tentatrve since the exact

! locanon of new ‘NH No 1 route and other des1gn features and development trmmg

" are unknown at present e
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A part of the construction cost and land acquisition and resettlement cost of this
interchange are included in the framework of the project cost. Refer to Paragraph
10.2,2 (2) for further descriptions,

3)  Project Scope of NH-5 Inleréhangé

Project scope covem entne extent of mtenchange construction. Refer to Paraglaph
10.2. 2 (3) for furthe; deqcuptlons

4) Dykc Road Interché’ngés

. Construction of Half~D1am0nd type mteichanges are planncd and 1nc1uded in lhe :

Project SCOpb
12.2.4 = Quantities of Main ConSti‘_hction Works
Selacli(_)n of construciion fhethodﬁhoulﬂ be béééd on Elié éctual work I(]ua.r.ltiliés and site
- conditions. The followmg Construchon quantltles arc sin tentatlve and are only for
construction pldnmng pu;poqes ' ' '
0N Thanh Tri_Bridge |
Quantities of main construction works are shown in Table _12.2.3_. '

' Table 1223  Quantities of Main Construction Works (1) Thanh Tri Bridge

. _ N . - Quantities -
'Dcs'criptiqr_’l R . : 4 :Unit Main - | - Dyke A['j]jfdét_ch . Total
Qo e Lo o Bridge | Bridge | * Bridge | .. -
| Conérete, cas't-iniplacc, for box girder ‘m' | 25,400 15,300 | 31,000 | . 71,700
Reinforcing steel - .. 3 o t ] 7,900 4,600 | = 10,400 | . 22,900
| Prestressing steel = . oo b oo 1,900 | 1,100 | .oo1,400 | 4,400
Cast-in-place concrete pile, D=1,500mm | m |~ - | 7,520 |- 30,066 | . 37,586
Cast-in- place concrete plle D=2,000 mm m 6,080 | - - | i< | 6,080
PC l-girders - - * S feaeh | 204 | 204
Substructure concrete R m’ .32,700 | 18,500 | © 45000 | 96,200
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'(2) Thanh Tri and Gia Lam Sections of SHTRR |

Qu:mtltret; of conatructlon wor kq are shown in Table 12 2. 4 Quantities in the said Table

covers through travelled ways, flontage road w1th border (concrete sidewalk) and

interchan ges.

Table 12 2. 4 Quantltles of Main Constructron Works (2) SHTRR

(Excludmg Thanh Tri Brldge)

S i . Quantities
Description B Unit | Thanh Tri Gialam .|  Total
S ] 7 Section | Section T
Embankment, borrow m' 970,000 . 424,000 1,394,000
Foundation treatment for embankment m’ 105,000 . 15,800 - 120,800
Sub-base ' o m' | 74,800 27,300 102,100
Asphalt treated base course ton © 35,600 . - 15,800 - 51,400
AC binder course ton 17,800 7,890 - 25,690
AC surface course ton 27,970 © 9,660 - 37,630
" | Concrete sidewalks - m’ 64,900 - 6,400 71,300
Pipe culvert (D = 0.8 m) m 75 C65 140
Pipe culvert (D=§.0m) m S0 390 390
" { Concrete U-ditch with basins - m | 13260 3,160 - 16,420
RC box culvert, 6mx7m m - 295 65 - 360
RC box culvert, 3 mx 2 m m 170 - 125 295
RC box culvert, 3m x 3 m m 140 S B L1 I - 250
RC box culvert, S mx 5 m : m’ <245 125 . 370
PC beam bridge (L 3.0 m) with prhng o m -~ 35,040 - . 23,550 58,590
Sodding *. - ' m’ | - 109,080 58,100 - 167,180
Vehicle guardrail - o m 22,100 66,500 - - 88,600
Street lrghlmg pole wnh panel and cables each | . .~ 534 4 o 048 |
Concrete curb R ol m 22,100 - 5,500 27,600
Fence ' m 11,300 4,430 - 15,730
12.2.5 Road and Inland 'Water Transport Network for_' Har'ul‘inig Materials

s The constructlon mvolves the haulmg of a large quantlty of embankment paving and

'concrete work materrals Bamcally the pI‘O_]CCt arca is provrded w1th a sufflcrent road and
mland water transport network However the pavement condxtrons of the exrslmg local
‘roads sometlmes lack 5trength Pavcmenl strengthenmg/repalr will be necessary but

" 'constructron of new roads is unllkely
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In the roadway construction Thanh Tri and Gia Lam sections, the construction should be
exceuted in scquence so that the newly constructed road may serve as a pilot and be

utilised in lransporiailon of materials efieeuvely E‘.xntmg dyke roads and local roads
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12.3.1

1_2.3.2 .

will be utilised eyqtematlmlly in order to expedite the construction work.

| Con'stlll'uction Method

Equipment intenSivé Construction

To atlam constructlon economy and to reahse the construchon w;th a ehortel constl ucnon '

::perlod the eqmpment mtenswe COI‘lStIUCtIOD method w1ll be adopted

'E_artl'.lw.ork__

NO¥ __Mz_ijor EQuiprnent_ I

: The use of the foIlowmg major earthwork equ1pmenl was con51dered in the pIannmg i
'(Table 1231) ' o ST o '

Table123.1 Earthwork Equipment

- Major Equipment

Main Works Hauling distance less than 100 Haulmg distance more than
R B oooem e e 100m
Clearingand . Bulldozer Tractor Shovel/delodder and Dump Track -
Grubbing =~ : L U
Exc_avation _ Bulldozer ot | Tractor Shovel S
Loading = - | - e Tractor Shovel/Payloddor =
Hauling =~ . [Bulldozer -~ ...+ . Dump Truck "
Spreading | Bulldozer/Motor Grader -
Compaction - | Tamping Roller/Tire Roller -
' : Tank Truck with Sprinkler -

(2) Outline of Eaif_thwo}k :Pl_a'nhing :

Tdble 12 3. 2 show‘; the source‘; of embankment matermls for the constructlon Tne -

' haulmg distance (single tr1p) is genelally less thdn 10 km al present however thls dmtance o

may be increaqed in future due to the followmg reasons

28



Large scale constructions such as NH No. | improvement is on-going; and

1

- Control of river sand exploitation.

Table.12.3.2 Bbr'row Material Sources

Sources

© Section | . Place River ~ Material
Thanh Tri Section Linh Nam - Red River River Sand -
IR “BaiBac | .- RedRiver - River Sand -
Gia Lam Section |~ PhuDong | - Duong River River Sand -

1233 Paving
(1) - Main Equipment o

. - The use of the followmg equ1pment is generally requlred (Table 12.3.3) in case thqt
pavcment malerlals (i e. coarse and ﬁne aggregates, cutback asphalt, asphalt cement and '

'mmeral ﬁller) are procured based on dt‘-;hver)r at job site or dbphalt mixing piant

. T_éb_le 1233 Pﬁving Work Equipment

Main Work ©- =+ R Equipméhf
Sﬁb—Gfﬁdé Prepdratmn, Si.lB—.Bﬂ:Se, ) Motor Grader, Tlre Rol]ci chadam Rol!er
Prime/Tack Coat, . - - -+ | Sprinkling qumpment (Tank Truck) Motor

ATB, Binder, Surface Course Grader, Blmmmous Dmtrlbutor Heating

' ' ' L | Equipment, Mechanical Broom, Asphalt Mlxmg
Plan, Clamshell, Bulldozer, Dump Truck,
Asphalt Finisher, Mdcadam Roller Tire Roller

' :-. Note ATB denotes Asphalt TI'E'lted Basc Conrse
2 S'.ou'r(':es_of Coarse Aggre'g'ate's

' f__‘_The:st‘éés_'of Coarse .Aég'regﬁle's'a'r:e. shoWQ in Téble 1.2‘.3_.'4. -



Table 12.3.4  Sources of Coarse Aggregates

Materials | Place '- Rock N 'L-_os'A_'ngeles
L _ = R _ Abrasion
Coarse Aggregates Mieu Mon Quai‘rjr in| Lim_eétorie 33%

Ha Tay Province

C_oéu‘se Aggregates Kien Khe Quarry in " Limestone _ 31 %

Ha Nam Province

12.3.4

Mleu Mon quarry and. chn Khe quany are locaied about 50 km md 60 km in smgle trip

drst‘mce from Thdnh Tn qrca respeetlvely

(3)

‘Co:nstructiorn of Main .B_ridge '

General Description:s"of Sub-Base and Base Coarse _Materials _

1)' " Subbase Course Materials

: Subbase course matenals from the exrstmg rlverb wrll requrre proeesamg for

g ddatlon contlol comidelmg, the nature of depom

2) Base Course Materials

A numbel of agglegate produc‘ers are in operauon m 1he NH l corrrdor " Above _
mentloned Mieu Mon and Kien Khe quarries are pre‘;ently producmg cnushed rock
The exmtmg cqpacrty of each quauy s 200 ton/hour and practlcally no limit in the '_

hmestone deposrt

3) A's'p.halt Miktur_e

Producement of hot mlx asphaluc concrete 13 powble for the construe{mn of _

asphdlt treated base course ad bmder/surface course.

Coffeldams wrlh steel shceu’p:pe prlmg in lhe water w11| be reqmred for the sub%tructure R

construction. Cast in- place concrele pllmg wrll be done usmg a reverse elrculauon dull

~method. - The ddoptlon of eanulcver erectron is requrrcd for the. constructmn of -

eont_inuous PC box girders. Followmg two methods are consrdered for the cantxiever' 5

- erection:



Frection Method

Advaniage

Disadvantage

Cast-in-situ method

¢ Less investmeni cost;

. Convemion'al crection
technology; and

« Construction economy.

e Careful quality control is
necessary at job site.

Pre-cast glue segmental
method '

* Strict quality control is
possible in the segment
fabrication; zmd

. Constmctron perlod can be
shortened in case of .-
extraordinarily long bridge
construction.

» Large investment cost will
_be required for the
development of
fabrication plant and stock
“yard and launching

gantry.

. Strengthenmg of exmtmg

" road and construction of
new road are necessary
for the hauling of segment

" units, :

Recormrrended m_ethod

* Adoption of cast-in-situ
erection method is
recommended.

» Erection method. -

o - Main Eq'uiprnent

~ The equipruent used for bridge constructi.oh is shown in Table 12.3.5.

| Tableilz._S.S' ' Br_idge Constru_ction Equipure_nt (1)

Main Work

Equrpment

| Structure Excavation ' i

Pile Driver, Dresel Pile Hammer, Sel{-Propelled Float
Crane, Clamsheil Barge and T owing Boat, Payloader
Dump Truck, Bulldo7er Submersible Pump ..

| | Foundation Pil'irng

Hydraulrc Press in Prle Dr:vmg and Extractor Reverse- _
C1rculat|0n Drill, Seif-Propellcd Float Crane, Crawler
Crane Clamshell, Barge and Towmg Boat, Payloader,
Dump Truck Bulldozer, Submersrble Pump, S]ush T'mk
Transmit Mixer, Concrete Pump Truck -

Substructurc Construction

Vibrator

Truck Crane Self Propelted Floal Crane, 'Iramlt MIXEI
Concrete Pump Truck Bflrge and Towing Boa[ Road

Superstructure Construction’ _

Truck Crane, Self- Propelled Float Crane, Formwork
Traveller Transit Mixer, Concrete Pump’lruck Barge '
and Towing Boat, Road Vibrator ... :

¥ Note: Utilisation of central concrete mixing plant is assu’rned'in the Constriction planning,
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(2

Central Concrete Mixing Plant
1} Location

It is prcfet able to set up the central mtxmg plant at T hanh Tr1 sxde near Sta 7 + 00

in ease ‘of Thanh Tri ‘lectton, conqxdermg ease of aggregates procurement and

lﬂulmg of leCd conmete to JOb site.

) Qu:tline_of (he _Plant

: 'The mtxtng plant can be approx1mately 50m /h0u1 capacity full automatlc type
'eqmpped with cement bm and aggrcg‘ltes supply systems when portable type be

sclected, Central concrete mtxmg plant area must have enough %pace to prov1de

- Aggtegates stock yard _ ‘ ;
- Parking space for concrete mixer trucks and other heavy equlpment and
- Offtce and l‘tboratorteq '

- PC bcam fabrtcanon plant is prov1ded nearby the plant in many cases In such
‘case, more spaces are nece‘;sary for the provision of: '

- PC be"uns casting and curmg area and

- Slockptle area for the fabl 1cated PC beams or PC beam segmente

It is tccommended that the land acqulsrtton and resettlement for camp yard (1 e.

centtal concnete mixmg plant PC beam caqtmg yard hot- mix asphaltlc concrete_
"_mlxmg plant wnh aggregates and aﬂ;phalt cemenl storage yard and labourers
: au,omrnodatton faullltes) be taken place by the Government and the land for the

camp yard be utilised for the operat1on/control and matntcnance “of tho toll_

brtdge/expte‘;qway facrlmes after cornplet;on of lhe comtructlon

3) Batcher Plan_t Barge |

The Red Rwe1 is nav1gable and ha% a long hl%‘tory in the Vletnamese 1nland watet

transport When batcher plant barge(s) be ut1]1sed 1n the constructxon the total
constructton peuod could be comtderably shortened Normally the batcher plant
barge is equtpped with the follow:ngs and u‘sed for the concrete. works in
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12.3.5

foundation piling, substructure construction and superstructure construction.

- Aggregate Storage .bins;
- Concrete mix'ing'pl'mt with cement bin;
- Aggregate storage and feeding qystom and
e Concrete pump with movable dehveryr pipe system.

(3) Coarse A g gregzites

M1cu Mon quarry and Klen Khe quarry are posmble sources of coarsc aggregate to -

- produce various claeqes of concrete

Construction 'of D)rke Bridgesl

Piers of brrdg,es must be locqted "rway from the dykes to avoid weakemng of dyke

embankment and foundatron in dCCOI’ddl‘lCG with the Govemment s rcqurremem This .

- condition wrll also be applied durmg the pler construction.

(1) Main_ Equipment -

_ Utilisati_on of ﬂoating'rig's 'are_ not required since the foundation pili:ng and substructure

- construction in the riverside land can be undertaken in dry season. Construction of a

temporary road along31de the pr opoe,ed bridge will eonsldembly expedlte the construction

_'_programme and resu]t in an economwal perform:mco Refer to Table 12 3.5 for the

'_outlme of dyke brrde constructron equrpment

) -Centra_l Con'orete_Mixing'Plant |

. Refer to paragraph 12.3.4 ().

1236

Const_rt'lc.tio_n of A‘ppro‘ach_es to ‘the Main Bridge N '

* Refer to-péragraph 12.3.5 (1) for t_he eori'struct_i‘on'of a temporary'road,
W _.Ma.in Equipntent

“The equipment used for the approach bridges is shown in Table 12.3.6.



'l‘alile 12.3.6 Bridge Construction E'quipmént' (2)

Main Work - R _- Equipment

Structure Excavation Pile Driver, Di_esel Pile 'Harhmcr, Ciamshell, Durhp
' ' : Truck, Bulldozer, Submersible Pump - -

Foundation P'iling Hydréulic Press-in Pile Driving and'Fxtlactor' Reverse-
' ' Circulation-Drill, Crawler Crane, Clamshell, Dump
Truck, Transit Mixer, Conuete Pump, Bulldozer,
¥latbed Truck, Submersible Pump, Slush Tank

Substructure Cons_tmcﬁon : | Truck Cr"mc Tramlt Mlxer C(mcrete Pump Truck, Road
' ' | vibrator '
Superstructure Construction T ruck Crane, Trailer T fuck Flatbed Truck "Trah%'it '
' - | Mixer, Concrete Pump 'I‘mck Rod Vlbrator Erectmn
Girder S '

- (2) * Central Co_ncrete Mixing Pla.nt .
Refer to paragré‘lp.h 12.3.4_(2).
(3) PCBox Gird_c_zrs/PC T or I—Beafns Fabﬁcatiori Plant

: 'In gcncral posl _tension or pre _tension method is apphcable tor the fabl 1cat:on oi PC box
'gudc:/P(“‘ T orI beams. However the latte1 method requrres a large mve%tment cost for |

~ the dcvelopmenl of the plant and is not advantdgeouq in case of the construcnon scale is

~ not large. Also the lattel meéthod cntaﬂs the dxfﬁculty of the haulmg of glrders or beams
if the road network has not havc sufﬁmenl camdgcwwys width and pavement strength f(n' :

‘the passage of lat ge traxlei truckq The followmg descnbes only for the post tensmn
method. ‘ = O

Normally poétf!ehsio'n PC box girders/PC T or I-beams fab'riczitioh'plant is Cb[{siﬁ_;i of:
- : Concrete mlxmg plant _
- PC guders/‘beams castmg yaxd
- Conerete cuung facility; :
- Testmg laboratory, and -

- PC beams stock yard prov1decl thh gamry cranes

" The 's_equ.'eric.:é of po'st—tehsidn PC‘girdér/béka'r'n' fabricd_t’i.o'ri.is generdllyaq follows: -
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For mwork (manufacturing and assembling)
Remforcmg steel a&;scmblmg

Concrete placmg and curing

Stockpiling '

Hauling of PC girdcrlbcam scgmcntq

Y R N N

Erection of PC guders/beamb utlllsmg erection guder
- Assemblmg, _ o

- Anchorage work and tensromng, and
| oo- Groutmg of <;heath '

L '_Refer to subparagraph 12.3. 4 (2) for land acqumnon and resettlcment conccmed wnh the

12.3.7

124

1241

L PC beams fabrrcatron plant. -

Constructlon of Approacheq to the Dyke Brldges and other Brldges in Thanh [‘rr _

'and Gla Lam Sectlons Y

._'Basmally thc constructron method is szmﬂar to tho doscnpt;om 1ntroduced in gubseutlon
12.3.6, but the construction of temporary road w1ll not be always necessary

Cohstruc_tiori Time _S_c_hedule o

Conditions for Seheuitea ~ 2

({1 Maximum Constructi‘on Period

Takmg mto account the scale of the comlructlon and the urgency of the plQ]ect The -

. maximum posslble constructlon pcrlod allowed are set as follows

L Mfun Budge Dyke Brldgcs and Mam Br1dge Approaches and

Dyke Brrdge Approaches e 4 years
o __2.'_'Thanh Tri Section ofSHTRR o 25 years
3. GiaLam Secuon of SHTRR: . 25years

L@ Hydrology

' l) RIVCI‘ Syqtem

Red R1vcr and Duong Rlver (i.e. Trrbutary of Red Rwer) arc major rivers which
jGXISt nc,ar the Proy:ct sne Both of these rrvers are navrgable and could bc utilised
e for the conetructzon purposes Horlzontal and vert1cal Llearances for these rivers

. El.l'C:

12415



River Horizontal Clearance (m) | Vertical Clearance (m)

Red River - : g8 - ] 10 -
(Thanh Tri Bridge) o . : '
Duong River : 50 SR 5

(New Duong Brldge)

'2)  Weather Conditions

The seasons are ibﬂuenced_ bsr the monsoons \}vh‘i.eh blow from the sout'hwe_st
between May and October (Maximum wind velocity = 3.1 m/sec., in _1981)'ar'1d N
from the northeast between Nbvember and April (Makimdm wind velocity = 22
my/sec., in 1963) The southwest mMonsoons brmg heavy ramfal]s often stormq and
typhoom ' ' '

- Anhual average rainf'\li in Henei is 'aboutll 700 mm of which 80 - 85 % falls in the
‘rainy season (between May and October) The annual averdge numbcr of ramy '

N 'days is 145." Annual average temperature in Han01 is 23. 6 °C and tiS minimum of
4°C 'md maximum 39.4 °C AT

" Accordmg to ramtall data the number of workmg days for earthwork and the
'constructlon of pavement is estimated as shown in Table 12 4 1.

"l‘ab_le 12.4.1_ Number :of Working 'Da"ye -

tem Dry Season Nov.- | Rainy Season May- |~ Annual
TR Apr. (6 months) | . Oct. {6 months) | =~ . -
Number of ramy |10 days/m'omh 140 ddys/month 145 days
ddys."' : A _ B
Working 'efficie"ney 65 % | 35 % 825
on a rainy day ; o oo
Number of holidays 5.0 days/month 1 473 days/month w60 days
- |Number of working | : 21.5 days/month | *16.6 days/month | - ..~ 229 days
- |days ‘ o A T I
Working efficiency | - ~72% - | o 55% o 0 639%

12.4.2 ConStructien Time Schedule '

"Ihe constructlon tune schedule for each construcuon package was prepared based on the
COHdlIlOﬂS described in above and in sectlon 12, 3, as shown in Flgure }2 4 I and 12 4 2
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13.1

CHAPTER 13 MANAGEMENT AND MAINTENANCE PLAN
General

The study of the management_and maintenance for Southern Hanoi Third Ring Road

. (SﬁTRR) is broadly divided into four main categories:

) Plesent Situation of Highway Maintenance and Management;

132

1321

i) _ Basic Prmc:lples of Highway Maintenance;

iif) Maintenance Inspectlons and

Liv) Management and Maintenance PIan

A P'res'e_'nt Situation _of Highway Mainfenanc'o and Management

Pre_sent Oi‘ganizations of Ministry of 'Transpor_t'al'ld Road Administration Burea_u '

' Organlzatlon chart of the Muu:-.try of Transpou (MO”I) lS ‘;hown in hgure 13.1.1. As
'qeen in the flgure MOT hqs five bureaus of: '

- _ .' Vletnam Road Admm]slratlon
e _Vxetnam Natlonal Rdllway, |
- Vietnam Rwu Admmlsnatlon
- .Vlelnam Natl_onal Maritime; and

e 'Victnam_High\nay S;anding Committee.

_ -'Road admlnlstratlon ex1stq w1£h1n the Junsdlctlon of MOT. Undei the Governmenl :
_Decree No. 07 the Road Admlmstranon Buredu (VRAB) was fonn(,d on 30 Janudly

‘ 199'5 and commenced operatlon on 26 May 1993.

The VRAB has three levcls of administratiﬁé groops as shown in the following;
S Management

- Transport Compames and
- Road Management Umts



Jaodsuei, Jo ANSIA Jo MEN) Uonezuel1Q  [T'ET 2andiy

‘@vO¥ HNI QUIHI IONVH A0 NOLLDIS

. NHZHLNOS ANV I90nid ML HNVHL .

1
! i t
. -dmbg ‘feusiepy | Auedmoy - . __ _ [enua) C(NQHSVNIA) | !
! sseduon ! ﬁw%ﬂm_.w# W D podsumsy azn UOMINSUOT) - uonerodio) 2 99°CL SON wewsip L emar A !
' n.E-BSm fddne x - oATq “ouy uS1sac] swalorg UONOTISUY) - HORONTISIOD © 3o saquedwo) 0 sarmed e —
" [enuss wodur-xg Ll g NA Suurasurdug femiaem sadpug wodsweay - = [EITUBYIBA . mEv.m.Emew . .
! . b : podsuesr -1 jo vonelodioy Suory Sueyy Cojouwom) S ey e !
" - J0 &OU W .ﬁg_ . L ) Jo chﬁEOBOU o . 0 ﬁC.ED _
H I
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| asRdIaug ¥ uotay)
T T T T T T T T T T T e T T T T T T T T T T T T T T T e P P P P P P P P P e P e e ;o m 1
1 . E
_ vodsues] jo : : : _ (1D1LS) (153 - |
! o QMMM%.W \ a8a110D) uswedeue N uﬁa‘mw.—uwﬁﬁ - M.H.MMWME pww.“ﬂu% - sgnsu] AFojoeysa) 2UNSUJ IDUIDG f—
t e L 240 L L OTIOUGYY o .E . A 4 d [EOIEUoSN 2 30ustog Hodsuely, . omonosyg nodsuer], '
X ! . . .
T L T L L T :
. SWURSU]
T T T T T T T T T T T T T T T T o T T T T T T T T T T T TS !
I
| [ eog3sed NN | BuoTSweuL g | | ssamd | weny NG | | sTamd - | | sowd | | roma- | —
] K
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1
hmvsemoToosmmsemosssssToomoToooooooonores 107) wamafeueyy 159f
e 1
_ Fewey % _
\ : Suiddyys jo 15189 nEsIng usta : N
' (STUIA) 3urdas § 1B9U NA Tenuoy LArendy uonannsuoy uodsuesy, - o
i b
g e e T
T
“ pieog “dag Aojomyaa ‘1daq uodsueL], daq) onunodoy 1dagg Inogeg . 1dag] uonesy 1G3(] 193UNSIAU] oot0 Ssovmm | |
X uoteadsuy 2 20UDI0G % [e3a] -+ -Supueur] 29 [2UUOSISd [BUOnRILIAIU] % Sutuueld A B
l I
e VSIS G ¥ WO
................................................................................................... .
: 1
“ Fennuwo) Jupums (ANA) Aemirey - neamng py u, (INPIVIYNIA) Reang {gvdA) Neamg . t .
D  RemyBTH NA - [eUOLEN NA 19AD NA S Sunbepy [EUOnEN NA PYPEOYUNA | !
! 1
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| neamg -
£110 WOH W AZorouyaa ], 3 UG UONINNSUDD) (SapOIN [1¥) JuURULINg
aaneyussaidayy s IS1STUIA ‘Ansnpuy wodsuel], reide) uodsuely, :

ISISTUIEA]

SIZISTUIIAL OIIA

[ag]



The management is divided into 12 sections/offices:

~ Planning and Investment Section;
- Traffic Section;

- Financing and Accounting Section;

. _Infr’x%u'ueture Construction Section;

- Transport Secnon _

_ - Science, Technology and Techmque Section;

- Personnel and Labor Management Section;
- - TInspection Section; ' '
- Adlninistfatiire Office;

- Traffic Safety Sectlon _'

- Transportatlon Veh1cle & DllVCl quagement Sectxon
R Intematlonal Reldtlons Group o

_The comprehenswe orgamzdnon of thc VRAB is shown in Figure 13.2.1 logethcl with
the number of employees for eaeh group ' '

_13.2.2 'High\;voy Ma"nag'ement and Maintenance =

'.Reglone.l Road Mcmagemenl Umt No 2 (RRMU No 2)is loeaied in Hano; and is mamly

1e€pon31b1e for the maintenancc of the following nationdl hlg,hwcnys at ple%ent

1 . o . '__285.0 .
L2 2890
B . 335
- 4E 460
s 94.0
6 - . 3190
s 200
700 1900
183 240
219 1160 |
© Toal -7 14765km

SERTUE S
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13.2.3

RRMU 2 is comprised of 10 Road Management Divisions and four autonomous
enterprises. ~ Road M'inagement Divisions (RMD) are 1'es'pomib!c for the routine

maintenance of varlous lengths of nalloml hlghway and receive an annual budget

" allocation trom the MOT.

:The Manﬁ@iﬁeﬁt Division for Bridge and Ferry on Red River has been included in the

" above 10 Road Management Divisions.

Pf_esent Organizatien of Regional Road Management .UI._IiItIN_O. 2
The function of RR_MU No. 2 is divided into seven depar.t.men_ts and an engineering
~ center as shown in Table 13.2.1, | L
Table 13.2.1  Organization of RRMU No. 2 Head Office
~ Function | .~ OrganizationUnits . = .| Staff No. of
R [ R T R B | Units
1. ‘Traffic Management Dept. |
R 2. . Planning Economic Dept.
RRMU No. 2 3. Financial Accounting Dept. ‘
Management | -+ Science and Technology Dept. - 70 g
Departments 3. Pemonnel and Labor Dept. '
e I e N Admlmstratwe Dept.
T T rdfflc Safety Dept _
8. RMU No 2 Engmeermg Center
- The orgamzatlons of bef01e mentloned 10 Road Managemem Dwmonq (RMD) dlld four
'dutonomous enterpuses are shown in Table 13.2.2 togethel WIth numbers of staff for -
_ each orgamzatlonal unit. ' '
_All'oéate‘d; B'udgetifm-' RRMU NoL_Z o

. 1324

Only routme mamtenance budget has been al]ocated 1o RMD and the othel budgelq for

:med:um and large scale mamtenance/repan has been allocated mostly to the Transport -

o _Conslruction and Repalr Company Allocated budget in 1994 and 1995 is shown in
Table]323 : ' '

13-5



‘Table 1322 Organizations of RMD and Repair/Production Units

~ Function - Organizational Units - Staff | Section | Team

I.  Road Management Division (RMD) 241 4 7
No. 222 | .
2. RMDNo.224- - o 246 4 9
© - |3 RMDNo.226 - EEE 257 4 5
Road {4 RMD No.232 | B o0 | 4 | 6
Management | & pMD N0 234 S s | 4| 4
(Division 16 pMDNo.236 s | 4| 6
(RMD) - 17 rMDNo.238 b | 4| s
|8, RMDNo.240 - | 131 | 4 | 4
9. RMDNo.242 ]300 4 5
10. Mﬁndgement Division ofBrldge and © 180 4 4
. Ferry on Red River o ' o
1 _Tlansport Construction and Repair o 283 4 4
Company 230 o ; . S
* Repair 2. Transport Mechdnml Pntcrprlse No.2 122 | 3 3
Pxoducnon 3. - Transport Materia] Support Engmeermg 213 30 '
Unit ; Construction Company A I ' -
' 4. Transport Material Production Company | 457 5 L4
~Table 1323  Allocated Budget for Maintenance and Repair -
Category of S ~ Allocated Budget (imillion Dong) .
‘Maintenance/Repair 1994 . o 1995
- Routine Maintenance .~ | 12,886 16,136
Medium Scale Repair | - 23712 | 24,484
Large Scale Repair ~ - = | 14912 Lo 17 327
Notes I) Routine Mamlemncc Pdvemcnt potholes dramage s:gns lane markmgs weed
2) Medium Repair: . - Pavement overlay (2 cm - 4 cm), 163 km/year -

3) Large Scale Repair: Pavement overlay (15 cm - 20 cm) 29 km/year o
' 13.2.5 Presently Possessed Maintenance Eduiprﬁent_
(1) . Transport Co_x_isfrué\t_ion and Rré'pair Company

Transport construction and repair company possesses the f(")'lk)Wi_n'g “vehicles and
equipment for road maintenance and repair (Table 13.2.4). - ' '
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Table 13.2.4  Vehicles and Equipment Possessed by Transport Construction

and Repair Company

Type of Equipment " Number of Unit

Concrete mixing plant ' : 1
Truck, 10 tons o | : 10
Steel wheel roller - ' _ - 1
Tire rolier ' ' ' _ o 1
| Mac‘xdamloller o ' ' 3
Passenger car ' o - 6

"'(2)4 | 'RMDS'

_RMDa suffer from lack of mamtenance eqmpmem In most cases avaxlable equxpment
‘consists only one unit of grader, pick- up truck and road roller. '

BaSie Prineiples of flighi{ay .M‘ainte_nance :

| (1‘)' Purpose

E The pu:pose of maintenance act1v1ty is to keep the roadway, su;faees‘, bndges and other

installations (i.c. h;ghway) in as usable and as safe a condition as situation pcumts

. Certain basic prmc1ple9 and ideas can help to achicve this purpose.
(2) Minimum Interference with Traffic
B In contormance thh the 1dea of keeping surfaccs us*tble mamtenance actlvmes should
" interfere as llttle as p0351ble w1th 1he nor mal ﬂow of trafﬁc at the f'lclhty

S (3) - Imﬁeﬂance lof_Correc‘_ting' the Basic Cause of Failures

'Any mamtenance }ob should 1nvolve an’ mvestlgatlon to fmd the cause of the paluculal
: damage or deterloratlon wlnch is to be conected That cause must be xemedled before

. ‘ the repalr is made 'l 0 1gn01e the cause of the damage is to mv;te pmmpl 1eappearance of

the damage ThlS 1s wasteful, and Juqtlflable only ‘when makmg, lempomly 1epfms to

'meet unmednate mmlmum need% under urgent condltlons :

' '13."7 :
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13.4.1

13.4.2

(4)  Categorics of Maintenance Work

Categories of hlgthy mainienance can be divided into :oulmc maintenance, peuodlc

_ mﬂumenance and incidental maintenance.

Routine maintenance is based on i'outine (daily) inspection of the condition of pa\?emént

cut and fill slopes, dlamagc budges and other structures and fdcmtles to monitor any

 defects qnd dﬁmageq to them. The results of routine m%pect:on ahould be plomptly

leponud to the maintenance office for follow- “up1 maintenance w01ks as 1cquned

' Peuodlc maintenance is based on detailed 1mpecl10n to be pelfoxmed at LClldln nme

intervals depending on the type and kind of f'1c111tleq 1nclud1ng checkmg dnd tesimg the

condmon of var ious structures and dellltle‘i Dcfects and damageq must be reported for

: repaus or lemedles PCi‘iOdlC mamtenance a}so COVClS such works as mamtenance of
" road 1na1k1ng and pdmtmg,

Spec1al m:untenfmce is bdsu,ally the W()lk to be camed out to |e<;t01e the hlghway and the
related facilities to their normal operatmg condmon aftm they arc damaged by road
acmdent or natmal causces. '

Maintenance Inspections -

Purpose

_The purpose of mmnten.mce m‘;pections is to detect Cdl 1y ev1dences of defecm betore_
'1ctual failure occurs, F‘requent mc;pectlons and effeclwc follow up pxoceduws prevent

mmm dcfects from becomlng serious and casm&, ma]m 1epa1r (;e prevenuve

m'\mlenance) Spccml v1g11dncc must bc cxe:msed dulmg iamy %eaqons and aﬁel evely
heavy SLOTITI OF floodmg '

Bridge Inspéctions

' chular m’untenanw mqpecnom durmg the demgn llfe of ‘;truclules w1ll result in
reduced maintenance costs. Inmally mamtenance cov,ts wxll be low but as, the structmg

5 'agcs thele is a gl adual mcrease in these costs and the ratc of 1ncrease in costs is non- -

linear.
The maintenance authority should be vigilant, observant and report on the abnormality to
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the elements of the bridge. Such praol_ice would identify obvious defects which might
manifest into higher maintenance costs in the future, failure of parts of the structure or

lead 1o accident.

It is good practice at the completlon of (,omuucuon lo prepare an Operation and
_ Malntenance Manual for all the structures. In practice this may only be a single page for
sunple slructures but as the complexity of the structure increases so does the size of the
‘ manual The manual should contain details of the component (including material

qpecrfrcahon) m‘;peetron mtervals and dny de91 gn or manutactures requuemonls

* Generally, bridge inspection is carried out in various types, according to the situation and
purpose. There are four types of maintenance inspection for bridge structure.

. Routine Inépeeti(in: _ __at daily' or'weekly intervals
- 'Periodic_ Inspection: - General every 1-2years
' ' Puncrpal - approxunately 5 yearly 1nte1vals

- Sp'ecial Inspeetion: . as requrred

: The mtervalb quoted above are approxrmdte and should be revrewed md developed in lhe
- llght of experrence gamed in the operatlon of the structures

'(.1) Ro'u'ti.ne IﬁSﬁ’ctions '

.'.All brldge% are mcluded in the Ioutme mspectron whlch is eonducted in conjuncnon with
*the routme road 1n<;pectron Thrs is for early discovery of any defecls and is conducted as
' a solely visual 1nspect|0n Items which would be covered would mclude condition of the
road surfacmg, concrete barrrels/bndge ralimg% road llé,hlmgs eic The main oblectlve
_would be to ensure the contmued safe usage of Ihe structure In addmon to the above,
less frequent mspectron (. g quarlerly mspectron) woul(l mclude the items such as

bearmgs movement Jomts and dramage system,
(2) - General mspc‘ctions i

; (xeneral mspectrons should bc made at mtcrvah not exeeedmg two years For major
brldges and v1aducts these General Inspectlons should be undertaken ‘annually. They
: :would be undertaken by observatrons from both the ground and deck level “Where

_ ‘necessary the structures should be observed from other avallable vantage pomts such as



13.4.3

boats in the river, usmg binoculars and other qlmple tools or ;nqttuments The mspeeuon
should be carried out by a qualified engmem

(3) | Principal Inspections

Pnnctpal m-;pectlonﬁ; ‘would involve the close exammatlon of all partq of the structure at

intervals not exceedmg 5 years. They will required mobilization of sumbly quahfled

' pcl sonnel, e. g. divers crew to mspeet any scour damage around the pms Howecver, the

seope of mspectlons will be minimized if lhe Routme and Generai Inspeeuon pmcedunes
huve been conectly camed out '

(4)  Special Inspections |
These inspectibns shoulﬁd_be’: carriec_t' out by particular events which .n.light include:

.i) The expoeure to an extreme envtronmentai COHdlI]Oﬂ guch as typhoon unusudl
: ‘_ﬁoodmg or after an earthquake |
i A major incident or dccutent on or 'tdjacent to the structure
i) Inspectlon of dll common areas followmg thc dlscovermg of defects Wthh is

potentni]y of a repetltlve natu;e : o

iv) Momtormg of the progress of the observed defect% whtch were eonsldeted to
be at an aeceptable level. ' P

tf) The occurrence of ‘;ettlement of a sudden nature or gredlel than allowed in the 7
demgn '

vi) T he experlcnee ol" abncnmal tx afftc loadmgq

When an emergeney tutuahon has been detccted in thc proee'as of routme or general -

ms*pectmn l specml check- up is 1equ11ed to conflrm lhe safety of the bndge or structures
in question. '

Pavement Iltspeetious |
‘Suif ace dctectq can usmlly be 'tttubuted to poor subgtade or base condltlon madequatc '

drainage, or both. ‘An mspectlon of surﬁce defects should mc!ude a edreful mspcetton

and mvestlgatton of the causes of those qurfdce defects No surface repdtr is profttdbte_

unless the cause is first corrceted Anothe1 teason for surface defects is the exceque
‘1oad or use to which'a pdrhculal area may be 5ubjected '
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13.4.5
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13501

Drainage Inspections

Inspections of drainage systems shounld assure that all drainage channels and structures
are unobstructed by debris of any sori. Culverts should be checked for structural
damage. The reasons for water pounding on, or adjacent o, the surfaced arcas should be
determined.  Drainage inspections sh'ould_ be made during or following cvery

storm/flooding.

Cut and Fill S_lopes Inspections

'Due to lhe adverse soﬂs and WCdtllCl condrtrons prevqrimg m the area, the frequent _
- inspections of cut and fill slopes are extremely lmportant At major high embankment

areas, sometlmes obbervatlon u‘;mg trarmt and other surveymg equipment and lool‘; will

be necessary to 1dent1fy the potentml landslide at an early stage,

Management and Maintenance Plan

System to Operate Highway Maintenance |

(1) General

' ..The:follow'ing de%eribes i). Overall system of highway llliilltenance ii.) Maintenance

operating system m) Data base and management system, keepmg in mind the present

organrzdtron snuatlon mentioned above in Section 9. 2

(2) Overall System of Highway Maintenance

'In order to attain’ proper hlgthy management and maintenance, (111 qystems of hlgthy

- _mamtenance have to be camed out orderiy and in a proper manner, and established

"orgam?atmn must be cons,rstent w1th the requlrement of work components and needed
' capacrtres Flgure 13.5.1 shows ‘the gencral ﬂow charl of the |ecommencled overall

- hlghway mamtenance ‘works.

(3) M'aint_enanee Opefatirig System

nghway Mamtenanee covers varloug actmtles related to mspeetlon% m’untenance and

,' _repatrs Wthh reqmre qurek respome and ale approprlate to keep the highway open to
: 'trafﬁc '
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Maintenance agency should be responsible for the following activities of highWay'.

maintenance by force account or on confracl basis, depending on the work:

- Inspcctions by maintenance pahol unit;
- - Road surface c}eamng,
- -Vegclallon control; . :
- - Repairs of traffic eafety and management facﬂmcq
- Pavement nvuntenance and repairs; '
- Maintenance and repair of bridges;
- Maihtenance'and repair of other structures;
" Disaster prevention and restoration; and
- Others. '

"The following matters must be specified to implement the above operations:

_ Communications system (mslrucllon g r'espc"n‘sé' duty, "de'cision ‘and -
'_coordmdtlon) between hefldquarteib of Mdmtenance Umt dild Mdmtenance
~ Division; and ' : '

"« Extent of wctlvxtles and Iesponmblllty of thc Mamtendnce Umt dnd
-Mdlntcnancc Division. '

- The following should be considered to encourdge the use of conn actors to carry out
h1ghway maintenance dctlwlles '

- Mamtenance actlvmes based on a month]y and annual proglam
- Clauf ication of workmg crlterla of mamtenance and repairs;
- Formulation of contracts, supervision and acceptance %ystem f01 hlgthy
' 'mamtcnance work and _ IR '
" - Provision of guidance to the contxactom as to the SIgmflcance of hlghway
maintenance. ' L '
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13.5.2

(4) Data Basc and Management System

Data base and management systems are indispensable for highway maintenance. One of

the most imporlant'activilies is to collect reliable data, in parlioular, to collect and keep
~as-built * drawings and documents including deqlgn reports and  specifications,

construction record, and historical repair records. These records must include inspector’s -

obsewatlon of a non-routine muclent the related work carrled oul due to i, and the
inter ference (o traffic, particularly in relation to vehicular acc1denls and the camcs of

their occurrence. This fl.lI‘lC[lOﬂ is to determine any prev1ous incident that may relate 1o

‘the present condition. Various mventones for road stlucture‘; bndg,eq and road

fur mshmgs w111 be devcloped to mamhm the hlghway properly.

_ Activities and Tasks of HighWay Mainteliaiicé_

'nghway nmmtcnancc consists of many type‘; of work for Wthh the scope 'md sc,ale are.

involved, but at the same time amblguous Thelefore itis 1mportant to prepare a detailed

 work plan for each category of work in advance 80 that the xmplementatlon of blmllal
works can be Cdll‘led out effectwely Smce mspectlons mamtenance and repd:rs are B

' pe1fonmed on the hlghway open to public tr afflc it is necessary that the coordmatxon

qhould be effectwely handled between Mamtenancc Umt and Mamtendncc Dlvmon

tis also necessary that a notice should be i‘or'warde_d to the p’olicé office in advancc' and

that public announcement activities are made to highway users and residents along the

highw'ay.

The dCth!llE‘i and tasks of the h]ghway mamtcnancc are shown in Flgure 13 S 2 A bnet .
~description of cach activity of higthy rndmtendnce is’ gwcn in three (3) componcnts

inspection, mdmtenance and repalr‘;

(- Inspécﬁons |

Impccnons are perl‘ormed to 1dent1fy the needs of mam[enance and repair works $0 that i

timely maintenance and lepans couid be ‘made and lughwqy% be free from trafflc o

- hindrance.

'. ) | " Maintenance

Maintenance consists of the following activities:

:_7‘_1.3 __.14.



1) Road Cleaning

Road cleamng mvolves removing dirt and tmsh from the road and adjacent

fac:lllles to climnmtc traffic obsttuctmm
2) Vegetation Control

'Végetation control consists of planting new growth, maintaini'ng ‘established
vegetation, and 1emovmg old or objecnonablc vegu!at:on to the end that grass,

plants and trees may be well maintained to provide a plcasmg ambiance for users.

Components _ | ' Activities and Task‘;

Inspection:

— Inspections

Routmc, Periodic & Spccnal lnspccl]om
__| Road Cleaning:
Road Surface, Tunnd W"l" Dlalmgc and othcr road facilitics
|| Vegetation Control:
Grass Cutling, Planting
| Repmm of Traffic Sdfety: Guardrail, Traffic ‘Slg,ns, R(mdway
- nghilng cte. mandgcmcm f’lCl]ll]LS ' ' -
Maintcnance AR
| Repairs of Pavement: .
Potholes, Patching, Surface I’ rmlmmls, Rutnng, Cracks
HIGHWAY ; . .
MAINTENANCE SR : .. Iglmor Repairs qftB:luiges.‘
: : Curb, Railing, Painting
L | Minor Repairs of Other Struciures:
Culverts, Drainage Structures
" Others:
Minor chaqu of Disasters Prcvcmlon & Rwlomuons elc.
1 Repair of Pavemeni:
Overlays, chlacemem
s e Reparrsofb’ndge Lo
: — : Slab, Girder, Joint, Bca:mg, Picr, AbulmLm .
\—J - Repairs ' : -

Repair.s‘ Of Other Structures:
Cu]veris, Drainuge Slruclures

Disaster Prevemwn & Restoration:
Slope Protection, Rcmmmg Walls, P'wcmunl Brldbc

.Figuré'13.5_.2 ' Actlvmes and Tasks of Highway Maiﬁtenance
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3) Repairs of Traffic Safety and Management Facilitics -

_ Traffic safety and management facilities are directly related to traffic safelty and

management. The following are the facilities to be maintained and repaired:

- Guardrail and guide post;
- Traffic signs; '
- Tréffic markings; and

- Roadway lighting,

'4)  Minor Repairs of Pavement

Pavcment mdmtenance consists of pothole repalr crack sealing dnd pdtchmg of o

- '_small area of damaged pavement and adjustmcnt% of gaps on roadway surface,

-5y Minqr Répairs of Brldges

~ Minor repairs to bridges include curbs, barriers, railings, and necessary repainting.

6) Othérs

- Maintenance of buﬂdmgs machmery, and electucal cqmpmcnt as well as.
commumcdtlon facilities is lcquncd to operate the nlghway mdmtenance
' aciwlhcs ina proper manner; and

- Small scale repanc, 01 diqa%ter prevcntmn and rcstmatton work.

Repairs _
| 1) Repéiré of Pavement

| A«;phalt ovellay or zeplacement will be requxred when severe crackmg and luitmg

caused by heavy trafﬁc and asphalt deterioratxon is 1dent1f1ed Overlay and
leplacement may entail patchmg and potho]e repalrs An evaluatlon method shall

- be established to determme the rcqulred thickness of overlay, based on a survey |

' ancl analyms of the exmtmg p'wemcnt roughness crackmg ratio and depth of

rultmg
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2) . Repairs of Bridges

Repair of superstructures and substructures is needed for damage caused by heavy
traffic, accidents, weathering, scouring, etc.

~ Replacement and strengthening of bridges, slabs, expansion joints and bearings
based on the identification and evaluation of causes and defects are also required
~ for damage caused by heavy traffic, accidents, ctc.

3) © Repairs of Other Structures

Repair of ditches and other drainage facilities will be needed to protect the road

structures.

."Ihe repalrs and restorauon of slope faxlules in cut and fill sectlons are
accomphshed by execution’ of stope protection such as consiructlon of lelammg

walls, concrete cribs, vegelatlon etc

. 4)  Disaster Prevention & Res'to'ration of Damages Caused by Disasters

 Siope failures, and pavement and _stl'uctures' damages can be caused by heavy

 rainfall, eanhquake% and boat collision (in the casc of navigable river). Slope
fa11u1es are normally related to hcavy rainfall, madequate surface drainage, or water
seepage Work mcludes both prcvenuon and restor atxon

13.5.3 Maintehance Operati_ons
(- System for Operating Highway Maintenance

_The foliowmg matlem are emphawed to achieve eiﬁment and economic hlghway
. 'mamtenance ' ' '

A data base dnd management %ystem is the ma]or component for pldnmng any
' mdmtenance work as it is the source of all hsstorlcal knowledge concerning any road
' strueture or facxhty It is also 1mportant to collect as-built drawmgs and documents

o mcludmg engmeermg demgn documents



immmg of inspectors is important to keep the optnnum hrghway maintenance levels.
The inspectors should be trained to be lespomrblc for inspections, recording observations

and preparing inspection reports in an efficient marnner.
- (2) Planning of Highway Maintenance *

Provided herewrth isa brcakdown of thc plannmg, tmplementallon methods mspeetlonc.
'mmntenance and 1ep‘nr‘; ' s ' '

Highway maintenance proorams will be made on annual, monthly and weekly bases
consrdeung job priority, available resources, past work records, road inventories, road

structure inventories, traffic volumes, meteorologrcal data, etc.
1} - Annual Program

* Annual progmm will be planned to allocate the scope and scale of monthly work
" The following matters will be 1nciuded based on the annual budget

g Approprlate monthly dCilVllleb for 1mpectron mamtemnce and reparrs
.wrll be planned based on the characterrstlcs of the work and traffic -
conditions. The volume of work shall be allocated carefully 50 as not to
concentrate on a certain peuod _ :

- Per sonnel, equipment and materials will be dsmgned propet!y
- The programming will consider loc‘rl meteorologlcal eondrtrons '
-~ Maintenance and reparrs of pavement will be undermken before damage
" become serious.  Cracks, potholes and corrug,atron should be repaned _
 before the rainy seasons, since these worsen w1th rainfall; and -

. For the dmrnage system to functron properly the clcanmg and reparrs of

drainage idcrirtres shall be conducted at an dpproprrate tnne

) M’onthlyﬂProgram |
A monthly program will be planned to ailoeate dally marntenance dnd rep'urs
Changes to the programs can be made ﬂoxrbly in case a pamcular repm work is

ﬁ judged to have a hr gher priority during lhe actual amplementatlon of the plan :

A monthly program 'wii_l be estabiisneo baeed on the annual 'p'rog'r'arn', c'o'n.'sideri.ng
the following; ' SO o S
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e : (3).:'

- Appropriate daily activities for inspection, maintenance and repairs will
be assigned throughoot the month;

- Appropriate traffic control will be arranged for the maintenance and
repairs, considering the chdmctemties of the WOIk month, date and time-
frame; and _ ' _

-+ Coordination with other jobs will be made to ensure smooth operation.

: 3) Weekly Program

' Weekly ploglam will be planned to allocate and adjust daily activities for

mspoct:ons mamtenance and repairs. A weekly program will be made based on
the monthly program consrdermg the l"ollowmg

- Monthly activities w1ll bc broken down into weekly and dally actlvmes

- The amount of the prev1ou9 weeklles work accomplaqhment will be
K checked and 1eflected in the lollowmg week, and -

- The accumulated amount of weekly work dccomphshment in a month
' w1ll be 1ev1ewed for updatmg the weekly program of the followmg u
: month ' = e

Implerﬁentatiorf of Highway Maintenance

1) General

2 'nghway mamtenance w1ll be conducted in careful conmdeldtmn of 1r:1ff1c -
regulatlom trdfﬂc safety and errcumstances along the hlg,hway

'_2) | Safety During Malnfenance aod Repai'rs'

" Attention éhould be pé_id to the followin:g' items during maintenance and repairs:

- Personnel in ehdrg,e of trafﬁc contlol will be a%rgned on srle for the
o 'safety of workers and hlghway users; ' '
- Gmde signs and trafﬁc markmgs w:]l be mstalled to clearly mark lanes
L _‘restncted to hrghway users; L ' L
- L 1ghtmg facrlme‘; will be provrded durmg mght mamlenance and rcpans
o Equrpmem facxlmes and materlals Wlll be neatly located in the work area
for cfftczent and ‘idfe work operatxons and
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13.6.1

- Excavaled and excess materials will be disposed of immediately so that
the highway surface is always frec from obstacles during the work
- activities. o

Personnel in charge of traffic control will be asmgned during the mamtenance and
1epan‘s They will ensure smooth and sdfe traffic flow and worket’s safety

NN Traffic Control Measures

' _The date time- frame, CODStHICthH methoda and propoaed traftlc control measures will be

- analyzed for the hlghway mamtenance activitics based on traffic vo]umes number of

traffic lanes and detours.

Recommended Organizations and Maintenance Equipment

Organization of Expreésnra_y Management and Maintenance Unit and Operation
and Maintenance Division . S : _

: It is 1ecommended that new Expreesway Management and Mamtenance Umt as well as

Operation and Mamtenance DIVISIOTI w1ll be set up in the orgamzatton of Vletnam Road _
Admnnstratlon Bureau to aftain efficient management and malntenance of SHTRR and
future Hanoi Third Ring Road. '

It is also recommended that the force account activities of the prressway operatlon and

: mamtenance will be kept at mlmmum tfevel in scope and volume 'md the major part of

the works should be ‘done by contract basm However Expressway Mamtenance Umt_

' .muqt undettakc information collectlon & dlssemmatton and mamtenance act1v1t1eb

lcqumng a quxck response
(1) - Expressway Management and Maintenance Unit s
Fxplessway Management and Mamtenance Umt w111 be 1e9p0n31ble for overall'

managemcnt mcludmg decision makmg related to the act1v1t1es of operatlon and
mamtenance of the Expre%qway, budgetary control etc., genelally havmg four major :

departments; techmcai admtmstratton opelatlon and fmance
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i) = Technical Department:
- Construction,
- Planning; and
_ - Maintenance.
~ii) = Administration Department
“iii) Operation Department:
- Operational Management;
- Procurement; and
- Traffic Control,
“iv) Finance Department

(2) Operatioh and Mai'nten'ance Division

o Opcrahon and Mamtenance D1v1310n w111 be reqponq:ble for execution of opexation and

: ';_ mamtenance of the Explessway

| Smce the total ]ength of the Expreseway is only 12 km the estabhshment of one ofﬁce is
su_fﬁ_cnent. it is recommended that the offlce w1Il be located near the mamlme bamel

gat_e'.

"Thc or gamzdtlon of the Oper’ltlon and Mdmtendnce Dlvmon w1ll be headed by an Offlcc
= Managex and generaliy havmg two departmem and five sections:

i) Fmance and Admmlstrdtxon Department
- Admlmstrdtxon and Fmployment and
- : Fmdnee _
'ii) Expresc;way Operatlon _
- §upe1 vision of Toll Colleclion
Lo Mamtcnanee and

s Trafflc Serv1ces and Momtoung

Normally pollcemen from the provmcml pollce wﬂl be st'moned in thc ofﬁce to

cooperate as trafflc pollce



(3) Toll Gate Offices

A toll gate office will be provided at selected inlerchange and at the mainline toll barrier
to administer toll transactions under control of Operation and Maintenance Division.
The Expressway will be operated using the flat tariff on-ramp or barrier foll collection
system.

13.6.2 Management and Maintenance Equipment
(1) Required Vehicles and Equipment

As recommended in Section 13.6.1, the maintenance works will be performed mostly by
contractors under the supervision of the Operation and Maintenance Division. The
Division will be equipped with the following limited kinds of equipment for operation

and maintenance works under such a system.

- Communication cars, patrol cars and maintenance vehicles for expressway
patrol, inspection and sﬁpcrvision of maintenance works being carried out by
the contractors;

- Trucks, dump trucks, small cranc vehicles, small rollers and tampers, air
compressors, breakers, asphall cutlers, etc. for routine maintenance and
emergency repair works on occasions of accident and disaster;

- Water tankers, grass cuilers, etc.; and

- Ambulance vehicles.
(2)  Workshop and Depots
Workshop and depot will be located near Operation and Maintenance Division (OMD)

building. However, they will be of small scale since major maintenance and repair work
will be done by contractors under the supervision of OMD.
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