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I. SUMMARY 
1. PROGRESS 
1-1 Progress of Inputs 
(1) Japanese Side 

Item Achievement (as of 31st January) 
Japanese Experts Following 8 experts in total have been dispatched to the Project, under the 

titles below. The total Man/Month of these experts was 14.93 MM up to 31st 
January. Details are given in Attachment-1. 

 Motoki OGAWA(Chief Adviser /Rural Road Development)  4.70MM 
 Seiji KADOOKA(Deputy Chief Advisor/Road Pavement technology ) 

2.23MM 
 Kazunori KOBAYASHI (Cost Estimation /Safety Guard) 1.53MM 
 Tetsuo SAKAMOTO (Site Supervisor) 0.90 MM 
 Masanori TAKEISHI (Maintenance and Machinery Equipment) 

1.50MM 
 Yumiko TAKEDA (Project Coodination1 /Training Plan) 0.70MM 
 Takaaki HIRAKAWA (Monitoring and Evaluation 1) 2.24MM 
 Mayumi SHOJI (Project Coordination 2/Monitoring and Evaluation 2) 

1.13MM 
Local Operation 
Cost 

Local operation cost was mainly utilized for the following items 
No. Items US$ No. Items US$ 

1 Transport Cost 
(domestic) 19,332 5 Meeting, Workshop 

and JCC 271 

2 Communication Cost 613 6 Allowance and 
Accommodation 1,768 

3 Equipment Purchased 187,017.10 7 Local Consultants N/A 
4 Third Country Training N/A 8 Others 8,150 

 

Equipment Copy machine, projector and construction machinery were provided. Details 
are given in Attachment-2. 

Study tour in the 
Third country 

N/A (Scheduled in mid-2017) 

(2) Ghana’s side 
Item Achievement (as of 31st January) 

C/P’s 34 Counter parts have been participating in the project. 
23 from DFR 1 Director of DFR 

1 Deputy Director 
7 Chief Engineer 
1 Chief planning officer 
1 Chief Engineer Survey and design 
3 Chief Quantity Surveyor 
1 Principal Quantity Surveyor 
2 Principal Engineer 
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3 Engineer 
1 Mechanical Engineer 
1 Operation Manager /Environmentalist 
1 Environmentalist 
 

11 from Eastern 
Region 

1 Regional Manager 
4 Operations Manager 
1 Contract Manager 
2 Assistant Quantity Surveyor 
2 Technician Engineer 

Details are given in Attachment-3. 
Local Operation Cost Operation cost was mainly utilized for running office cost for the first 

six months. Details are given in Attachment-4. 
 
1-2 Progress of Activities 

Details are given in Attachment-5. 
 
1-3 Achievement of Output 

Since the activities of the Output 1 had favorably been promoted as scheduled, the Output 1 
based on the indicator 1-1 (clarification of current conditions and issues) was achieved in September 
2016. In the 2nd Technical Working Group Meeting, C/P had the presentation on the “Report on 
Analysis of Current Status for Labour-Based Bituminous Surfacing Technology (refer to the 
Appendix 1),” and shared the current status of road network in Ghana, the progress of LBT works in 
2015, road contractors for LBT works by categories and classes, the summary and lessons learned of 
field trial for otta seal in the past, and the information of materials (bituminous emulsion, chipping 
aggregates, gravel, etc.) with project stakeholders. Also, they discussed the necessity of LBT 
bituminous surfacing treatment, types of surfacing treatment for LBT, technical challenges, etc. 
Ultimately, the Report has been approved.  

Other than this, it is not ready to measure the achievements of other Outputs at this moment 
because only certain activities in the Output 2 have just been launched.  
 
1-4 Achievement of Project Purpose 

There are two (2) indicators in the Project Purpose. The indictor 1 (development of 
labour-based bituminous surfacing technology) will be measured during and after the field trials from 
February 2017 as scheduled in the PO.  

On the other hand, the indicator 2 is the self-evaluation of DFR officials, including Eastern 
Region, for acquiring labour-based bituminous surfacing technology, and the target value has already 
been set at 65.0% since the baseline value was 44.7%. In order to confirm the progress of their 
understandings, the second questionnaire survey was conducted on the basis of the question items as 
follows:  
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1) Planning skills and knowledge of road works;  
2) Road structure design and/or drawing;  
3) Contents of Bill of Quantities (BOQ);  
4) Cost estimation;  
5) Road inspection tasks;  
6) Safety practice for workers and road users during road works;  
7) Technical advice and supports for a contractor;  
8) Time management of road works during the execution periods;  
9) Monitoring of road works; and  
10) Standard specification of the labour-based bituminous surfacing technology.  

 
DFR officials assessed themselves along the above question items by five-point scale with 

“5” in full-scale points. The results of their self-evaluation on the labour-based bituminous surfacing 
technology indicate the strength and weakness of DFR officials objectively. As the Project is able to 
identify such information, the technical assistance for DFR officials will efficiently be provided by 
concentrating on the specific items as required.  
 
Table 1: The self-rating results of DFR officials, including Eastern region,for acquiring labour-based 
bituminous surfacing technology (Five-point scale)  

  1st Questionnaire  
(July 2016)  

31 respondents  

2nd Questionnaire  
(January 2017)  
30 respondents  

Q1. Planning skills and knowledge 
of road works  45.16% 56.67% 

Q2. Road structure design and/or 
drawing  46.45% 52.00% 

Q3. Contents of Bill of Quantities 
(BOQ)  49.68% 55.33% 

Q4. Cost estimation  46.45% 54.67% 

Q5. Road inspection tasks  45.81% 55.33% 

Q6. Safety practice for workers and 
road users during road works  47.10% 52.67% 

Q7. Technical advice and supports 
for a contractor  40.00% 50.00% 

Q8. Time management of road 
works during the execution periods  43.87% 46.00% 

Q9. Monitoring of road works  45.16% 51.33% 

Q10. Standard specification of the 
labour- 
based bituminous surfacing 

37.42% 51.33% 

Annex-5 Page-31



technology  

Total Rating  
on Average (Q1 – Q10)  44.71% 52.53% 

Q11. Overall rating of the 
labour-based bituminous surfacing 
technology  

47.74% 52.00% 

Source: Questionnaire survey through the Form 2 of the Monitoring System  
 

According to the result of the 2nd questionnaire survey in the Table 1, the question item 
quite below the total rating on average (52.5%) is the “time management of road works (Q8: 46.0%).” 
However, since the field trial has not been started yet, there are prospects that this rating point will be 
increased after the completion of the road construction. On the other hand, DFR officials highly rated 
the “planning skills and knowledge (Q1: 56.7%)”, “technical advice and supports (Q7: 50.0%)”, and 
“standard specification of the labour-based bituminous surfacing technology (Q10: 51.3%).” Those 
three items were increased by more than 10% compared to the previous survey. It is considered that 
certain project activities, such as technical working group (TWG) meetings (three times) and training 
on equipment operations, have positively affected the competency of DFR officials on the 
labour-based bituminous surfacing technology.  

Also, it is specially required to enhance the time management of road works during the 
execution period of field trial through the technical transfers of JICA experts who can provide certain 
instructions for the counterpart personnel. As the 3rd survey is planned to be conducted in July 2017, 
the influence of the field trial will be confirmed after the construction works.  
 

  

1st Questionnaire Survey (July 2016)  2nd Questionnaire Survey (January 2017)  
Figure 1: Self-rating results of DFR officials, including Eastern Region (Spider Chart)  
 

The rating results are visualized in the Figure 1 so as to indicate the level of their current 
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capacity of the labour-based bituminous surfacing technology. Ideally, it is desirable to come to a 
“round shape” balanced among each item rather than a “polygonal shape” unbalanced among them. 
Moreover, it is expected to gradually expand the area of round shape because it implies that the 
rating points of each question item are steadily increased.  
 
1-5 Changes of Risks and Actions for Mitigation 

In terms of the Important Assumptions, the Project shall pay attention to those conditions for 
the achievement of the Outputs and Project Purpose during the cooperation period. It seems that 
there are no risks to be found for those conditions at this moment.  
 
(1) Important Assumption for the achievement of the Outputs:  

DFR was able to utilize and mobilize available resources related to labour-based bituminous 
surfacing treatment on rural roads in Ghana (e.g., KTC, KNUST, GHA Central Lab, etc.) for the 
implementation of the Project.  

 
(2) Important Assumption for the achievement of the Project Purpose:  

Although the position of Dy. Director (Planning) of DFR, Project Manager, was changed from 
Mr. Asiedu to Dr. Ampadu on 4th April 2016, it is considered that this condition does not 
severely affect to the achievement of the Project Purpose because of passing two months only 
after the commencement of the Project. Apart from this, there are no significant changes in C/P 
assignment.  

 
1-6 Progress of Actions undertaken by JICA 

Following equipment was delivered by JICA and and handover to DFR. 
Table-2 Equipment procured by JICA 

Name of 
Equipment 

Model/ 
Specification 

Location to 
deliver Manufacture Deliver and 

Handover 

Tractor with spare 
parts 

Approx. 70 to 90 
HP 

Diesel Engine 
Rear Attachment 

KTC John Deere 4th August, 2016 

Trailer with spare 
parts 

Towed type 
3-5000 kg(2-3 
m3) capacity 

Front attachment  

KTC John Deere 4th August, 2016 

DCP and cones British standard 
model KTC Askia 23rd, November, 

2016 
 

1-7 Progress of Actions undertaken by Government of Ghana 
According to the PDM2, following 3 items were indicated as a pre-condition for 

implementation. Since all the conditions were cleared, it could be said there is no action which has to 
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be taken by the Ghana side at this moment. 
 

Table-3 Pre-conditions taken by the Ghana side and its progress 
Pre-Condition Progress 

Ghanaian side provides technical 
documents on LBT 

Technical manual and guidelines relate to road design 
and construction which the MRH has created were 
submitted to the Project 

Laboratory testing of materials is 
available 

Material testing could be conducted at central laboratory 
of GHA located in Accra. 

The site for field trials are ensured 
(these sites must be prepared with the 
road bed and filled with subbase course 
materials, etc.) 

The trial site has been selected at Akote-Obomofodensua 
village near KTC, and the target section has completed 
its construction up to sub-base including concrete ditch. 

 
1-8 Progress of Environmental and Social Considerations 

N/A 
 
1-9 Progress of Considerations of gender/peace building/poverty reduction 

N/A 
 
1-10 Other remarkable/considerable issues related/affected to the Project 
 N/A 
 
2．DELAY OF WORKS SCHEDULE AND/OR PROBLEMS 

In terms of equipment, since all procurement procedures went smooth, delivery was done a 
month ahead of schedule. Hand over was also made as soon as the equipment was delivered to DFR 
which it made 6 months ahead of schedule. So, for the equipment, all procurement procedures was 
done and completed ahead of schedule.   

Japanese expert in charge of “LBT Guideline” was not dispatched this year due to focusing 
on preparation of trial construction, and the prepration of Guideline shall be concentrated in the latter 
half of the next year after completion of the field trial construction. The second dispatch of the 
Japanese expert in charge of “Maintenance of Machinery and Equipment” was not made since the 
equipment was already delivered and handed over to DFR with inspection by the project leader and 
the deputy leader of the Project. The assignment for this works shall be integrated to the third 
dispatch which is planned to be during the trial construction for inspect and monitor the use of the 
equipment by the contractor.  

For the assignment of “Identify the safeguarded issues”, since the items to be monitored of 
this activity shall be found during the trial construction, the assignment will be postponed to duration 
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of the first trial construction which is planned from beginning of February, 2017. 
 
3. MODIFICATION OF THE PROJECT IMPLEMENTATION PLAN 
3-1 PDM 

PDM3 was approved by the key stakeholders, including the Project Director (DFR Director) 
and Project Manager (Dy. Director of Planning, DFR). The Inputs were modified as shown in the 
Table 1 because Japanese side mainly came to be responsible for the operational cost of the field 
trials, including labour forces, through subcontracting agreement with contractors.  

For clarification, the daily allowances for the counterpart during the field trials shall also be 
allocated by Ghanaian side.  
 

Table 1: Modification of the PDM  
Components of the PDM  Corrections  

Inputs  Japanese side  At the line of the field trials, the labour forces (supervisors, 
workers, etc.) and other necessary expenses were added to the 
“base and bituminous surface treatment.”  

Ghanaian side  At the same portion as shown above, the labour forces were 
deleted from the Ghanaian side because they were moved into the 
Japanese side.  

 
3-2 PO  

Although the implementation schedule in the PO has not drastically been changed, the 
minor adjustments of the schedule were done as follows.  
 
・ JICA experts  

In the first year, since the Project has focused on the field trial preparation, i.e., developing the 
plan, the preparation of LBT Guideline was not carried out. Therefore, the JICA expert for “LBT 
Guideline” was not dispatched in the first year, and the preparation will be concentrated and 
promoted in the latter half of the second year after the completion of the field trial.  
 
In terms of the “Maintenance of Machinery and Equipment”, the operations were integrated into 
one longer assignment in March 2017 because the equipment has already been delivered and 
handed over to DFR under the assistance of the leader (chief advisor) and deputy leader (deputy 
chief advisor) of the Project. The remaining works are to instruct how to use and maintain the 
equipment during and after the field trials.  

 
・ Procedure for equipment provision  

All the equipment was smoothly delivered and handed over to the DFR immediately after the 

Annex-5 Page-35



procurement without wasting the time. In this way, these procedures were carried out ahead of 
the schedule indicated in the PO.  

 
・ Activities  

Activity 2-7 “Identify the safeguard issues” will be postponed to be implemented during the first 
field trial. This is because the safeguard issues are clarified and identified during the field trial.  

 
3-3 Other modification on detail implementation plan 

N/A 
 
4. PREPARATION ON GOVERNMENT OF GHANA TOWARD AFTER COMPLETION OF 
THE PROJECT 

From the discussion made between the DFR and the Project, it was agreed and determined 
to shift the input of supervisor and worker of the field trials to the Japanese side, and this was 
compiled as PDM3.  

As mentioned in the MS Ver.1.0 (previous version), sustainability is one of the critical key 
works of after the project completion, and therefore, importance of three factors which were 1) 
maintaining the government policy on LBT works, 2) allocation of budget to LBT works and 3) 
technical transfer were emphasized. Shifting part of the responsibility from the Ghana side to 
Japanese side might concern affecting the ownership of the counterpart in terms of above-mentioned 
three factors in particular. However, from the following reasons, it could be said that the 
sustainability would be secured even the roll of each party changes. 

 
1） The counterpart would focus and concentrate on the preparation of the Guideline by 

using the data found from the field trial. Collection of data would be done by the 
supervisor, instead how to use or analysis shall be given to the counterpart. 

2） The Project would support the counterpart in terms of operation of the construction 
works and collecting data.  
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II. PROJECT MONITORING SHEET I & II 
 
 
 
 
 
 
 
 
 

Annex-5 Page-37



Pr
oj

ec
t D

es
ig

n 
M

at
ri

x 
(P

D
M

3) 
Pr

oj
ec

t T
itl

e:
 P

ro
je

ct
 fo

r D
ev

el
op

in
g 

La
bo

ur
 B

as
ed

 B
itu

m
in

ou
s S

ur
fa

ci
ng

 T
ec

hn
ol

og
y 

(L
B

ST
) i

n 
th

e 
Re

pu
bl

ic
 o

f G
ha

na
  

  
 P

ro
je

ct
 P

er
io

d:
 F

eb
ru

ar
y,

 2
01

6 
– 

D
ec

em
be

r, 
20

18
 

 
  

  
 V

er
sio

n 
N

o.
 3

  
Im

pl
em

en
ta

tio
n 

A
ge

nc
y 

in
 G

ha
na

: D
ep

ar
tm

en
t o

f F
ee

de
r R

oa
ds

 (D
FR

), 
M

in
ist

ry
 o

f R
oa

ds
 a

nd
 H

ig
hw

ay
s (

M
R

H
) 

 
 

 
  

  
  

  
  

  
  

  
  

  
  

  
  

D
at

e:
 X

th
 Ja

nu
ar

y,
 2

01
7 

 
Ta

rg
et

 G
ro

up
s:

 D
FR

 o
ffi

ci
al

s a
nd

 th
e 

of
fic

ia
ls 

co
nc

er
ne

d 
in

 E
as

te
rn

 R
eg

io
n 

 
 

  
  

  
Pr

oj
ec

t S
ite

s:
 A

cc
ra

 (c
ap

ita
l) 

an
d 

fe
ed

er
 ro

ad
s i

n 
Ea

ste
rn

 R
eg

io
n 

 
N

ar
ra

tiv
e S

um
m

ar
y 

 
O

bj
ec

tiv
el

y 
Ve

ri
fia

bl
e 

In
di

ca
to

rs
  

M
ea

ns
 o

f V
er

ifi
ca

tio
n 

 
Im

po
rt

an
t A

ss
um

pt
io

ns
  

A
ch

ie
ve

m
en

ts
 

R
em

ar
ks

  
O

ve
ra

ll 
G

oa
l 

 
 1.

 F
ie

ld
 tr

ia
ls 

al
on

g 
th

e 
LB

ST
 c

on
st

ru
ct

io
n 

st
an

da
rd

 a
re

 
co

nd
uc

te
d 

fo
r f

ur
th

er
 im

pr
ov

em
en

t a
nd

 a
dd

iti
on

al
 

va
lid

at
io

n 
of

 la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 
te

ch
no

lo
gy

 in
 d

iff
er

en
t c

lim
at

e 
an

d 
tra

ffi
c 

co
nd

iti
on

s. 
 

2.
 L

ab
ou

r-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 is
 

of
fic

ia
lly

 a
do

pt
ed

 b
y 

D
FR

 fo
r f

ee
de

r r
oa

d 
su

rfa
ci

ng
. 

 
3.

 T
ra

in
in

g 
co

ur
se

 fo
r l

ab
ou

r-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 

te
ch

no
lo

gy
 is

 se
t u

p 
ac

co
rd

in
g 

to
 th

e 
gu

id
el

in
es

 a
t t

he
 

K
of

or
id

ua
 T

ra
in

in
g 

C
en

tre
 (K

TC
). 

 

 1.
 F

ie
ld

 tr
ia

l r
ec

or
ds

, i
nc

lu
di

ng
 

th
e 

ch
ec

kl
ist

 o
f t

he
 L

B
ST

 
co

ns
tru

ct
io

n 
st

an
da

rd
, 

pr
ep

ar
ed

 b
y 

D
FR

  
2.

 A
pp

ro
ve

d 
gu

id
el

in
es

 b
y 

D
FR

  
 3.

 T
ra

in
in

g 
re

co
rd

s a
t K

TC
  

 
 

 
M

ea
su

re
s a

re
 ta

ke
n 

to
 m

ak
e 

la
bo

ur
-b

as
ed

 
bi

tu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 a
do

pt
ed

 
as

 a
 v

ia
bl

e 
al

te
rn

at
iv

e 
fo

r s
ur

fa
ce

 tr
ea

tm
en

t 
of

 fe
ed

er
 ro

ad
s i

n 
G

ha
na

. 
 

Pr
oj

ec
t P

ur
po

se
  

 1.
 L

ab
ou

r-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 fu
lfi

lli
ng

 
th

e 
cr

ite
ria

 d
ef

in
ed

 in
 th

e 
m

on
ito

rin
g 

ch
ec

kl
is

t i
s 

de
ve

lo
pe

d 
th

ro
ug

h 
th

e 
fie

ld
 tr

ia
ls

. 
 

2.
 T

he
 se

lf-
ra

tin
g 

of
 D

FR
 o

ffi
ci

al
s a

nd
 th

e 
of

fic
ia

ls 
co

nc
er

ne
d 

in
 E

as
te

rn
 R

eg
io

n 
fo

r a
cq

ui
rin

g 
la

bo
ur

-b
as

ed
 

bi
tu

m
in

ou
s s

ur
fa

ci
ng

 te
ch

no
lo

gy
 e

xc
ee

ds
 6

5%
 o

n 
av

er
ag

e.
  

 

 1.
 M

on
ito

rin
g 

ch
ec

kl
is

t f
ill

ed
 o

ut
 

by
 JI

C
A 

ex
pe

rts
  

 2.
 Q

ue
st

io
nn

ai
re

 su
rv

ey
s t

o 
D

FR
 

of
fic

ia
ls

 a
nd

 th
e 

of
fic

ia
ls

 
co

nc
er

ne
d 

in
 E

as
te

rn
 R

eg
io

n 
 

 

 1.
 T

he
re

 is
 n

o 
si

gn
ifi

ca
nt

 c
ha

ng
e 

fo
r t

he
 a

ct
iv

iti
es

 o
f D

FR
 fo

r 
fe

ed
er

 ro
ad

 se
rv

ic
es

. 
 

2.
 T

he
re

 is
 n

o 
si

gn
ifi

ca
nt

 c
ha

ng
e 

in
 

D
FR

’s
 in

sti
tu

tio
na

l a
rra

ng
em

en
t 

fo
r t

he
 m

ai
nt

en
an

ce
 a

nd
 

m
an

ag
em

en
t o

f f
ee

de
r r

oa
d.

  
3.

 T
he

 b
ud

ge
t f

or
 th

e 
m

ea
su

re
s 

ne
ce

ss
ar

y 
fo

r t
he

 la
bo

ur
-b

as
ed

 
bi

tu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 
is

 se
cu

re
d.

  

 
 

Th
e 

m
et

ho
do

lo
gy

 a
nd

 a
pp

lic
at

io
n 

of
 

la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 
te

ch
no

lo
gy

 is
 e

sta
bl

is
he

d 
th

ro
ug

h 
th

e 
fie

ld
 

tri
al

s i
n 

Ea
st

er
n 

R
eg

io
n 

of
 G

ha
na

. 
 

O
ut

pu
ts

  
 

 
 

 
 

1.
 

C
ur

re
nt

 c
on

di
tio

ns
 a

nd
 is

su
es

 fo
r 

la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 
te

ch
no

lo
gy

 in
 G

ha
na

 a
re

 id
en

tif
ie

d.
  

 

1-
1.

 Is
su

es
 a

nd
 re

su
lts

 a
na

ly
se

d 
by

 th
e 

ex
pe

rts
 a

nd
 

co
un

te
rp

ar
ts

 a
re

 in
di

ca
te

d 
in

 th
e 

Pr
oj

ec
t M

on
ito

rin
g 

Sh
ee

t (
Su

m
m

ar
y)

. 
 

1-
1.

 P
ro

je
ct

 M
on

ito
rin

g 
Sh

ee
t 

(S
um

m
ar

y)
  

 

Th
er

e 
is

 n
o 

si
gn

ifi
ca

nt
 c

ha
ng

e 
in

 
C

/P
 a

ss
ig

nm
en

t. 
 

 

 
 

2.
 

Fi
el

d 
tri

al
s o

f l
ab

ou
r-b

as
ed

 
bi

tu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 a
re

 
ca

rr
ie

d 
ou

t. 
 

 

2-
1.

 L
ab

 te
st

s o
f m

at
er

ia
ls 

ar
e 

co
nd

uc
te

d 
in

 a
cc

or
da

nc
e 

w
ith

 th
e 

m
at

er
ia

l s
ta

nd
ar

d.
  

2-
2.

 T
he

 fi
el

d 
tri

al
s a

re
 c

on
du

ct
ed

 in
 li

ne
 w

ith
 th

e 
co

ns
tru

ct
io

n 
st

an
da

rd
 fo

r l
ab

ou
r-b

as
ed

 b
itu

m
in

ou
s 

su
rfa

ci
ng

 te
ch

no
lo

gy
 (L

B
ST

 c
on

st
ru

ct
io

n 
sta

nd
ar

d)
. 

 
2-

3.
 T

as
k 

ra
te

s f
or

 la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 
te

ch
no

lo
gy

 a
re

 d
ef

in
ed

. 
 

 

2-
1.

 C
er

tif
ic

at
e 

(“
Re

su
lts

”)
 o

f t
he

 
la

b 
te

sts
  

2-
2.

 C
he

ck
lis

t o
f t

he
 L

B
ST

 
co

ns
tru

ct
io

n 
sta

nd
ar

d 
 

 2-
3.

 S
um

m
ar

y 
ta

bl
e 

of
 ta

sk
 ra

te
s 

 

 
 

3.
 

G
ui

de
lin

es
 fo

r l
ab

ou
r-b

as
ed

 
bi

tu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 a
re

 
pr

ep
ar

ed
. 

 
 

3-
1.

 D
ra

ft 
gu

id
el

in
es

 fo
r l

ab
ou

r-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 

te
ch

no
lo

gy
 is

 c
om

pl
et

ed
. 

 
 

3-
1.

 D
ra

ft 
gu

id
el

in
es

 fo
r 

la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s 

su
rfa

ci
ng

 te
ch

no
lo

gy
  

 
 

 
 

A
pp

en
di

x 
II

  
II

-1
 P

ro
je

ct
 M

on
ito

ri
ng

 S
he

et
I (

V
er

sio
n 

3:
 3

1s
t J

an
ua

ry
, 2

01
7)

Annex-5 Page-38



  
A

ct
iv

iti
es

  
In

pu
ts

  
 D

FR
 is

 a
bl

e 
to

 u
til

iz
e 

an
d 

m
ob

ili
se

 a
va

ila
bl

e 
re

so
ur

ce
s 

re
la

te
d 

to
 la

bo
ur

-b
as

ed
 

bi
tu

m
in

ou
s s

ur
fa

ci
ng

 te
ch

no
lo

gy
 

in
 G

ha
na

 (e
.g

., 
K

TC
, K

N
U

ST
, 

G
H

A 
C

en
tra

l L
ab

 a
nd

 th
ei

r 
ex

pe
rti

se
, e

tc
.) 

fo
r t

he
 

im
pl

em
en

ta
tio

n 
of

 th
e 

Pr
oj

ec
t. 

 
 

1-
1 

C
ol

le
ct

 a
nd

 a
na

ly
se

 in
fo

rm
at

io
n 

on
 th

e 
co

un
te

rp
ar

ts
 (C

/P
s)

 o
rg

an
is

at
io

na
l c

ap
ac

ity
 

(e
.g

., 
pe

rs
on

ne
l, 

bu
dg

et
, e

xp
er

ie
nc

es
, e

tc
.).

  
1-

2 
C

ol
le

ct
 in

fo
rm

at
io

n 
re

ga
rd

in
g 

te
ch

ni
ca

l s
ta

nd
ar

ds
 a

nd
 d

es
ig

n 
gu

id
el

in
es

 fo
r 

bi
tu

m
in

ou
s s

ur
fa

ce
 te

ch
no

lo
gy

 in
 G

ha
na

. 
 

1-
3 

R
ev

ie
w

 a
nd

 e
va

lu
at

e 
th

e 
si

m
ila

r t
ec

hn
ic

al
 st

an
da

rd
s a

nd
 m

an
ua

ls
 p

re
pa

re
d 

by
 su

ch
 

or
ga

ni
sa

tio
ns

 a
s D

ep
ar

tm
en

t f
or

 In
te

rn
at

io
na

l D
ev

el
op

m
en

t (
D

FI
D

), 
So

ut
h 

A
fri

ca
n 

D
ep

ar
tm

en
t o

f P
ub

lic
 W

or
ks

, e
tc

. 
 

1-
4 

C
on

fir
m

 th
e 

pr
oc

ur
em

en
t a

nd
 c

os
t o

f m
at

er
ia

ls 
(e

.g
., 

gr
av

el
s, 

et
c.

). 
 

1-
5 

Te
st

 a
nd

 e
va

lu
at

e 
ch

ar
ac

te
ris

tic
s o

f t
he

 m
at

er
ia

ls 
as

 st
ip

ul
at

ed
 b

y 
re

sp
ec

tiv
e 

te
ch

ni
ca

l 
st

an
da

rd
s. 

 
1-

6 
A

ss
es

s t
he

 p
ro

ce
du

re
s f

or
 d

es
ig

n 
an

d 
pr

oc
ur

em
en

t o
f f

ee
de

r r
oa

ds
 m

ai
nt

en
an

ce
 a

nd
 

re
ha

bi
lit

at
io

n 
in

 G
ha

na
. 

 
1-

7 
C

he
ck

 th
e 

qu
al

ity
 c

on
tro

l s
ys

te
m

s a
nd

 th
e 

pr
oc

ed
ur

es
 o

f r
oa

d 
pa

ve
m

en
t w

or
k 

in
 

G
ha

na
. 

 
1-

8 
C

he
ck

 th
e 

m
ai

nt
en

an
ce

 m
an

ag
em

en
t s

ys
te

m
s o

f f
ee

de
r r

oa
ds

 in
 G

ha
na

. 
 

1-
9 

C
om

pi
le

 a
nd

 re
po

rt 
th

e 
an

al
ys

is 
on

 is
su

es
 o

n 
la

bo
ur

-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 

te
ch

no
lo

gy
 in

 G
ha

na
. 

 
 

Ja
pa

ne
se

 si
de

  
 1.

 
Ex

pe
rts

  
・

 C
hi

ef
 A

dv
is

or
/F

ee
de

r R
oa

d 
D

ev
el

op
m

en
t 

 
・

 R
oa

d 
Pa

ve
m

en
t T

ec
hn

ol
og

y 
 

・
 L

BT
 G

ui
de

lin
e 

 
・

 C
os

t E
st

im
at

e/
Sa

fe
 G

ua
rd

  
・

 S
ite

 S
up

er
vi

so
r 

 
・

 M
ai

nt
en

an
ce

 o
f M

ac
hi

ne
ry

 a
nd

 
Eq

ui
pm

en
t 

 
・

 E
nv

iro
nm

en
t 

 
・

 P
ro

je
ct

 C
oo

rd
in

at
io

n/
Tr

ai
ni

ng
 

Pl
an

ni
ng

  
・

 M
on

ito
rin

g 
an

d 
Ev

al
ua

tio
n 

 
・

 P
ro

je
ct

 R
ev

ie
w

  
 2.

 
Pr

ov
is

io
n 

of
 m

ac
hi

ne
ry

 a
nd

 
eq

ui
pm

en
t 

 
・

 C
om

pa
ct

or
  

・
 A

sp
ha

lt 
sp

ra
ye

r 
 

・
 A

sp
ha

lt 
he

at
er

  
・

 T
ra

ct
or

  
・

 T
ra

ile
r 

 
・

 Im
pa

ct
 ta

m
pi

ng
 ra

m
m

er
  

・
 E

qu
ip

m
en

t f
or

 D
yn

am
ic

 C
on

e 
Pe

ne
tro

m
et

er
 (D

CP
) t

es
tin

g 
 

 3.
 

Tr
an

sp
or

ta
tio

n 
fo

r t
he

 e
xp

er
ts

  
 4.

 
Pr

ov
is

io
n 

of
 th

ird
 c

ou
nt

ry
 tr

ai
ni

ng
 

(e
.g

., 
So

ut
h 

A
fri

ca
) 

 5.
 

Co
st

s f
or

 th
e 

fie
ld

 tr
ia

ls
  

・
 B

as
e 

an
d 

bi
tu

m
in

ou
s s

ur
fa

ce
 

tre
at

m
en

t 
 

・
 S

up
er

vi
so

rs
  

・
 W

or
ke

rs
  

・
 O

th
er

s a
s n

ec
es

sa
ry

  
 

G
ha

na
ia

n 
sid

e 
 

 1.
 P

er
so

nn
el

  
・

 P
ro

je
ct

 D
ire

ct
or

 (D
FR

 D
ire

ct
or

) 
 

・
 P

ro
je

ct
 M

an
ag

er
 (D

y.
 D

ire
ct

or
 o

f 
Pl

an
ni

ng
, D

FR
) 

 
・

 C
/P

 (M
ai

nl
y 

Pl
an

ni
ng

 S
ec

tio
n 

an
d 

Ea
ste

rn
 R

eg
io

n 
O

ffi
ce

 o
f D

FR
) 

 
 2.

 E
xp

en
se

s n
ec

es
sa

ry
 fo

r t
he

 fi
el

d 
tri

al
s 

 
・

 T
ra

ns
po

rta
tio

n 
fo

r C
/P

 st
af

f 
 

・
 M

at
er

ia
l t

es
t c

on
du

ct
ed

 a
t D

FR
 

(e
qu

ip
m

en
t, 

co
st

, e
tc

.) 
 

・
 H

an
d 

to
ol

s f
or

 p
av

em
en

t 
 

・
 R

oa
d 

pr
ep

ar
at

io
n 

at
 su

b-
ba

se
 

le
ve

l f
or

 th
e 

fie
ld

 tr
ia

ls
  

 3.
 O

ffi
ce

 sp
ac

e 
 

 4.
 F

ur
ni

tu
re

 (e
.g

., 
de

sk
s, 

et
c.

) 
 

 5.
 M

ea
ns

 o
f c

om
m

un
ic

at
io

n 
at

 th
e 

he
ad

 o
ffi

ce
 (e

.g
., 

in
te

rn
et

 
co

nn
ec

tio
n)

  
 

Pr
e-

co
nd

iti
on

s 
 

1.
 G

ha
na

ia
n 

si
de

 p
ro

vi
de

s 
te

ch
ni

ca
l d

oc
um

en
ts

 o
n 

LB
T.

  
2.

 L
ab

or
at

or
y 

te
sti

ng
 o

f 
m

at
er

ia
ls

 is
 a

va
ila

bl
e.

  
3.

 T
he

 si
te

s f
or

 fi
el

d 
tri

al
s a

re
 

en
su

re
d 

(th
es

e 
sit

es
 m

us
t b

e 
pr

ep
ar

ed
 w

ith
 th

e 
ro

ad
 b

ed
 

an
d 

fil
le

d 
w

ith
 su

b 
ba

se
 

co
ur

se
 m

at
er

ia
ls,

 e
tc

.).
  

 

2-
1 

Pr
ep

ar
e 

a 
pl

an
 fo

r t
he

 fi
el

d 
tri

al
s (

se
ct

io
n,

 b
ud

ge
t, 

eq
ui

pm
en

t, 
m

an
po

w
er

, m
at

er
ia

ls
, 

an
d 

th
e 

m
os

t a
pp

ro
pr

ia
te

 ti
m

e 
fo

r t
he

 tr
ia

ls)
. 

 
2-

2 
C

on
du

ct
 n

ec
es

sa
ry

 la
b 

te
sts

 to
 a

ss
es

s t
he

 c
ha

ra
ct

er
is

tic
s o

f m
at

er
ia

ls.
  

2-
3 

Id
en

tif
y 

te
ch

ni
ca

l r
eq

ui
re

m
en

ts
 (e

.g
., 

m
at

er
ia

ls
, m

et
ho

do
lo

gy
 a

nd
 p

ro
ce

ss
, q

ua
lit

y 
co

nt
ro

l, 
et

c.
) t

hr
ou

gh
 th

e 
fie

ld
 tr

ia
ls

. 
 

2-
4 

Id
en

tif
y 

pl
an

ni
ng

 a
nd

 m
an

ag
er

ia
l r

eq
ui

re
m

en
ts

 (a
pp

lic
ab

le
 ro

ad
 se

ct
io

n,
 b

ud
ge

t, 
st

ra
te

gy
 fo

r d
is

se
m

in
at

io
n,

 e
tc

.) 
th

ro
ug

h 
th

e 
fie

ld
 tr

ia
ls.

  
2-

5 
C

ol
le

ct
 in

fo
rm

at
io

n 
on

 ta
sk

 ra
te

s. 
 

2-
6 

Id
en

tif
y 

th
e 

ap
pl

ic
ab

le
 c

on
di

tio
ns

 o
f t

he
 la

bo
ur

-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 

te
ch

no
lo

gy
. 

 
2-

7 
Id

en
tif

y 
th

e 
sa

fe
gu

ar
d 

iss
ue

s. 
 

2-
8 

Pr
ep

ar
e 

a 
re

po
rt 

on
 a

bo
ve

. 
 

2-
9 

C
ar

ry
 o

ut
 o

n-
th

e-
jo

b 
tra

in
in

g 
(O

JT
) t

hr
ou

gh
 a

bo
ve

 a
ct

iv
iti

es
. 

 
 

<I
ss

ue
s a

nd
 C

ou
nt

er
m

ea
su

re
s>

  
  

3-
1 

D
et

er
m

in
e 

th
e 

co
nt

en
ts

 o
f t

he
 g

ui
de

lin
es

 b
y 

re
vi

ew
in

g 
th

e 
re

su
lt 

of
 th

e 
fir

st
 fi

el
d 

tri
al

s. 
 

3-
2 

Pr
ep

ar
e 

an
d 

ag
re

e 
w

ith
 th

e 
ou

tli
ne

 o
f t

he
 g

ui
de

lin
es

 b
y 

bo
th

 si
de

s. 
 

3-
3 

D
ra

ft 
th

e 
gu

id
el

in
es

. 
 

3-
4 

C
ar

ry
 o

ut
 th

e 
se

co
nd

 fi
el

d 
tri

al
 fo

llo
w

in
g 

th
e 

gu
id

el
in

es
. 

 
3-

5 
R

ev
is

e 
th

e 
dr

af
t b

as
ed

 o
n 

th
e 

re
su

lt 
of

 th
e 

se
co

nd
 fi

el
d 

tri
al

s a
s n

ec
es

sa
ry

. 
 

3-
6 

C
ar

ry
 o

ut
 O

JT
 th

ro
ug

h 
ab

ov
e 

ac
tiv

iti
es

. 
 

 

 

Annex-5 Page-39



E
n
g
li

s
h

V
er

si
on

 3
D

at
ed

 1
/2

/'1
7

P
ro

je
ct

 T
it

le
 : 

T
he

 P
ro

je
ct

 f
or

 D
ev

el
op

in
g 

La
bo

ur
 B

as
ed

 B
it

um
in

ou
s 

S
ur

fa
ci

ng
 T

ec
hn

ol
og

y

E
qu

ip
m

en
t

In
-c

ou
nt

ry
/T

hi
rd

 c
ou

nt
ry

 T
ra

in
in

g

2.
9 

C
ar

ry
 o

ut
 o

n-
th

e-
jo

b 
tra

in
in

g(
O

JT
) t

hr
ou

gh
 a

bo
ve

 a
ct

iv
iti

es
Pl

an
 

Ac
tu

al
O

n-
go

in
g 

―
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

2.
7 

Id
en

tif
y 

th
e 

sa
fe

gu
ar

d 
is

su
es

Pl
an

 
Ac

tu
al

Sa
m

e 
as

 a
bo

ve
En

vi
ro

nm
en

ta
lis

t

2.
8 

P
re

pa
re

 a
 re

po
rt 

on
 a

bo
ve

Pl
an

 
Ac

tu
al

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

E
xp

er
t

M
ot

ok
i O

G
A

W
A

 (L
ea

de
r/ 

R
ur

al
 R

oa
d 

Pl
an

ne
r)

Pl
an

 

1.
3 

R
ev

ie
w

 a
nd

 e
va

lu
at

e 
th

e 
sim

ila
r t

ec
hn

ic
al

 s
ta

nd
ar

ds
 a

nd
 m

an
ua

ls
 p

re
pa

re
d 

by
 s

uc
h

or
ga

ni
za

tio
ns

 a
s 

D
FI

D
, S

ou
th

 A
fri

ca
n 

D
ev

el
op

m
en

t o
f P

ub
lic

 W
or

ks
, e

tc
.

Pl
an

 
Ac

tu
al

H
iro

ak
i T

A
K

A
H

A
SH

I (
LB

T 
G

ui
de

lin
e)

Pl
an

 
Ac

tu
al

Ac
tu

al

Se
iji

 K
ad

oo
ka

 (R
oa

d 
Pa

ve
m

en
t T

ec
hn

ol
og

y)
Pl

an
 

Ac
tu

al

Te
ts

uo
 S

A
K

A
M

O
TO

 (S
ite

 S
up

er
vi

so
r)

Pl
an

 
Ac

tu
al

K
az

un
or

i K
O

B
A

YA
SH

I (
C

os
t E

st
im

at
e 

/ S
af

e 
G

ua
rd

)
Pl

an
 

Ac
tu

al

Pr
oc

ur
em

en
t

Pl
an

 

M
as

an
or

i T
AK

EI
SH

I (
M

ai
nt

en
an

ce
 o

f M
ac

hi
ne

ry
 a

nd
 E

qu
ip

m
en

t)
Pl

an
 

Ac
tu

al

Ta
ka

ak
i H

IR
A

K
A

W
A 

(M
on

ito
rin

g 
an

d 
Ev

al
ua

tio
n1

)
Pl

an
 

Ac
tu

al

N
ao

ko
 S

A
SA

KI
 (E

nv
iro

nm
en

t)

Se
m

in
ar

Pl
an

 
Ac

tu
al

N
/A

N
/A

―

H
an

do
ve

r
Pl

an
 

Ac
tu

al

Ac
tu

al

D
el

iv
er

y
Pl

an
 

Ac
tu

al
R

ef
er

 to
 M

on
ito

rin
g

Sh
ee

t S
um

m
ar

y
D

itt
o

R
ef

er
 to

 M
on

ito
rin

g
Sh

ee
t S

um
m

ar
y

D
itt

o

―

Ac
tu

al

Pl
an

 

So
ut

h 
A

fr
ic

a 
(T

en
ta

tiv
e)

 
Pl

an
 

1.
1 

C
ol

le
ct

 a
nd

 a
na

ly
si

s 
in

fo
rm

at
io

n 
on

 th
e 

co
un

te
rp

ar
ts

 (C
/P

s)
 o

rg
an

is
at

io
na

l
ca

pa
ci

ty
 (e

.g
. p

er
so

na
l, 

bu
dg

et
, e

xp
er

ie
nc

e,
 e

tc
.)

Pl
an

 
Ac

tu
al

Ac
tu

al

Ac
tu

al

O
ut

pu
t 1

: C
ur

re
nt

 C
on

di
tio

ns
 a

nd
 is

su
es

 o
f l

ab
ou

r b
as

ed
 b

itu
m

in
ou

s 
su

rf
ac

in
g 

te
ch

no
lo

gy
 in

 G
ha

na
 a

ra
 id

en
tif

ie
d

Ⅱ
Ⅲ

N
/A

Is
su

e 
&

C
ou

nt
er

m
ea

su
re

s
2
0
1
8

Ⅳ

C
om

pl
et

ed

Ac
hi

ev
em

en
ts

C
om

pl
et

ed

N
/A

―

Ⅰ
Ⅱ

Ⅲ

1.
6 

A
ss

es
s 

th
e 

pr
oc

ed
ur

es
 fo

r d
es

ig
n 

an
d 

pr
oc

ur
em

en
t o

f f
ee

de
r r

oa
ds

m
ai

nt
en

an
ce

 a
nd

 re
ha

bi
lit

at
io

n 
in

 G
ha

na
.

Pl
an

 

Pl
an

 
Ac

tu
al

N
/A

1.
8 

C
he

ck
 th

e 
m

ai
nt

en
an

ce
 m

an
ag

em
en

t s
ys

te
m

s 
of

 fe
ed

er
 ro

ad
s 

in
 G

ha
na

Pl
an

 
Ac

tu
al

C
om

pl
et

ed

Ac
tu

al

1.
7 

C
he

ck
 th

e 
qu

al
ity

 c
on

tro
l s

ys
te

m
s 

an
d 

th
e 

pr
oc

ed
ur

es
 o

f r
oa

d 
pa

ve
m

en
t w

or
k

in
 G

ha
na

Pl
an

 
Ac

tu
al

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

N
/A

N
/A

1.
5 

Te
st

 a
nd

 e
va

lu
at

e 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
m

at
er

ia
ls

 a
s 

st
ip

ul
at

ed
 b

y 
re

sp
ec

tiv
e

te
ch

ni
ca

l s
ta

nd
ar

ds
.

Pl
an

 
Ac

tu
al

1.
4 

C
on

fir
m

 th
e 

pr
oc

ur
em

en
t a

nd
 c

os
t o

f m
at

er
ia

ls
 (e

.g
. g

ra
ve

ls
)

3.
3 

D
ra

ft 
th

e 
gu

id
el

in
es

Pl
an

 
Ac

tu
al

N
/A

3.
5 

R
ev

is
e 

th
e 

dr
af

t b
as

ed
 o

n 
th

e 
re

su
lt 

of
 th

e 
se

co
nd

 fi
el

d 
tri

al
s 

as
 n

ec
es

sa
ry

.
Pl

an
 

2.
4 

Id
en

tif
y 

pl
an

ni
ng

 a
nd

 m
an

ag
er

ia
l r

eq
ui

re
m

en
ts

 (a
pp

lic
ab

le
 ro

ad
 s

ec
tio

n,
bu

dg
et

, s
tra

te
gy

 fo
r d

is
se

m
in

at
io

n,
 e

tc
.) 

th
ro

ug
h 

th
e 

fie
ld

 tr
ia

ls
Pl

an
 

Ac
tu

al

2.
2 

C
on

du
ct

 n
ec

es
sa

ry
 la

b 
te

st
s 

to
 a

ss
es

s 
th

e 
ch

ar
ac

te
ris

tic
s 

of
 m

at
er

ia
ls

Pl
an

 
Ac

tu
al

2.
3 

Id
en

tif
y 

te
ch

ni
ca

l r
eq

ui
re

m
en

ts
 (e

.g
. m

at
er

ia
ls

, m
et

ho
do

lo
gy

 a
nd

 p
ro

ce
ss

,
qu

al
ity

 c
on

tro
l, 

et
c.

) t
hr

ou
gh

 th
e 

fie
ld

 tr
ia

ls
Pl

an
 

Ac
tu

al

Ac
tu

al

2.
1 

P
re

pa
re

 a
 p

la
n 

fo
r t

he
 fi

el
ds

 tr
ia

ls
 (s

ec
tio

n,
 b

ud
ge

t, 
eq

ui
pm

en
t, 

m
an

po
w

er
,

m
at

er
ia

ls
, a

nd
 th

e 
m

os
t a

pp
ro

pr
ia

te
 ti

m
e 

fo
r t

he
 tr

ia
ls

)
Pl

an
 

2.
5 

C
ol

le
ct

 in
fo

rm
at

io
n 

on
 ta

sk
 ra

te
s

Pl
an

 
Ac

tu
al

2.
6 

Id
en

tif
y 

th
e 

ap
pl

ic
ab

le
 c

on
di

tio
ns

 o
f t

he
 la

bo
ur

-b
as

ed
 b

itu
m

in
ou

s 
su

rfa
ci

ng
te

ch
no

lo
gy

Pl
an

 
Ac

tu
al

Ac
tu

al
N

/A

Pl
an

 
Ac

tu
al

Pl
an

 
Ac

tu
al

Ⅰ
Ⅳ

Ⅱ
Ⅲ

Ⅳ
Ⅰ

Ⅱ

Pl
an

 
Ac

tu
al

Pr
oj

ec
t P

ro
gr

es
s 

R
ep

or
t

In
pu

ts
 

Ⅳ

1.
9 

C
om

pi
le

 a
nd

 re
po

rt 
th

e 
an

al
ys

is
 o

n 
is

su
es

 o
n 

la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s

su
rfa

ci
ng

 te
ch

no
lo

gy
 in

 G
ha

na
.

Pl
an

 
Ac

tu
al

Pl
an

 

2
0

1
6

1
2

3
4

5

Ⅰ Ⅰ
Ⅱ

Ⅲ
Ⅳ

2
0

1
6

Su
bm

is
si

on
 o

f M
on

ito
rin

g 
S

he
et

 
R

ep
or

ts
/D

oc
um

en
ts

Ac
tu

al
Pl

an
 

P
ub

lic
 R

e
la

ti
on

s

Pl
an

 
Ac

tu
al

Pr
oj

ec
t C

om
pl

et
io

n 
R

ep
or

t

Pr
oj

ec
t n

ew
s

Pl
an

 
Ac

tu
al

Yu
m

ik
o 

TA
K

ED
A

 (P
ro

je
ct

 C
oo

rd
in

at
io

n 
1/

Tr
ai

ni
ng

 P
la

nn
in

g)
Pl

an
 

Ac
tu

al

Ta
ts

um
i T

O
K

U
N

A
G

A
 (P

ro
je

ct
 R

ev
ie

w
)

Pl
an

 
Ac

tu
al

M
ay

um
i S

H
O

JI
  (

Pr
oj

ec
t C

oo
rd

in
at

io
n 

2/
 M

on
ito

rin
g 

an
d 

Ev
al

ua
tio

n2
)

Pl
an

 
Ac

tu
al

Pl
an

 
Ac

tu
al

3.
2 

P
re

pa
re

 a
nd

 a
gr

ee
 w

ith
 th

e 
ou

tli
ne

 o
f t

he
 g

ui
de

lin
es

 b
y 

bo
th

 s
id

es
.

Pl
an

 
Ac

tu
al

2
0

1
7

2
0
1
8

Ⅰ
Ⅱ

Ⅲ
Ⅰ

Ⅱ
Ⅳ

Ⅰ
Ⅱ

Ⅲ
Ⅳ

1
0

1
1

1
2

1
2

2
0

1
7

2
0
1
8

3
4

5
6

7
8

9
1
0

1
1

1
2

3
4

5
6

7
8

9
7

8
9

1
0

1
1

1
2

Ⅲ

6

Ⅱ
Ⅲ

Ⅳ
Ⅰ

2
0

1
6

2
0

1
7

1
2

Ⅳ
G

O
G

C
om

pl
et

ed

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
C

om
pl

et
ed

Ⅲ

O
ut

pu
t 2

:F
ie

ld
 tr

ai
ls

 o
f l

ab
ou

r b
as

ed
 b

itu
m

in
ou

s 
su

rfa
ci

ng
 te

ch
no

lo
gy

 a
re

 c
ar

rie
d 

ou
t

1.
2 

C
ol

le
ct

 in
fo

rm
at

io
n 

re
ga

rd
in

g 
te

ch
ni

ca
l s

ta
nd

ar
ds

 a
nd

 d
es

ig
n 

gu
id

el
in

es
 fo

r
bi

tu
m

in
ou

s 
su

rfa
ce

 te
ch

no
lo

gy
 in

 G
ha

na
.

Pl
an

 

D
ur

at
io

n 
/ P

ha
si

ng
Pl

an
 

Ac
tu

al

M
on

it
or

in
g 

P
la

n
Pl

an
 

Ac
tu

al

Ac
tu

al

3.
6 

C
ar

ry
 o

ut
 O

JT
 th

ro
ug

h 
ab

ov
e 

ac
tiv

iti
es

Pl
an

 
Ac

tu
al

N
/A

O
ut

pu
t 3

: G
ui

de
lin

es
 fo

r l
ab

ou
r b

as
ed

 b
itu

m
in

ou
s 

su
rf

ac
in

g 
te

ch
no

lo
gy

 a
re

 p
re

pa
re

d

―

N
/A

―

C
om

pl
et

ed
N

/A

C
om

pl
et

ed
N

/A

N
/A ―

C
om

pl
et

ed

C
om

pl
et

ed

―

N
/A

― ―

N
/A

―

N
/A

―

N
/A

―

N
/A

―

M
on

it
or

in
g

N
/A

― ―
N

/A

Re
sp

on
si

bl
e 

O
rg

an
iz

at
io

n

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

N
/A

C
om

pl
et

ed

N
/A

N
/A

―

N
/A

―

R
ef

er
 to

 M
on

ito
rin

g
Sh

ee
t S

um
m

ar
y

―

N
/A

―

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
Sa

m
e 

as
 a

bo
ve

M
at

er
ia

l E
ng

., 
ER

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
―

N
/A

―

R
ef

er
 to

 M
on

ito
rin

g
Sh

ee
t S

um
m

ar
y

―

N
/A

―

N
/A

―

N
/A

N
/A

―

Se
t-u

p 
th

e 
in

di
ca

to
rs

 a
nd

 m
ea

ns
 o

f v
er

ifi
ca

tio
n 

―

Is
su

e 
So

lu
tio

n

N
/A

―

N
/A

――

N
/A

―

R
ef

er
 to

 M
on

ito
rin

g
Sh

ee
t S

um
m

ar
y

―

N
/A

―

Ac
tu

al
N

/A

3.
4 

C
ar

ry
 o

ut
 th

e 
se

co
nd

 fi
el

d 
tri

al
 fo

llo
wi

ng
 th

e 
gu

id
el

in
es

Pl
an

 

3.
1 

D
et

er
m

in
e 

th
e 

co
nt

en
ts

 o
f t

he
 g

ui
de

lin
es

 b
y 

re
vi

ew
in

g 
th

e 
re

su
lt 

of
 th

e 
fir

st
fie

ld
 tr

ia
ls

.
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR

  
  

  
  

  
  

  
II

-2
. 

P
ro

je
ct

 M
on

it
or

in
g 

S
he

et
 I

I 
(P

la
n

 o
f 

O
pe

ra
ti

on
s)

R
em

ar
ks

Is
su

e
 S

ol
ut

io
n

M
on

it
or

in
g

―

Jo
in

t C
oo

rd
in

at
in

g 
C

om
m

itt
ee

 (J
C

C
)

A
ct

iv
it

ie
s

Su
b-

Ac
tiv

iti
es

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
N

/A

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
Pr

in
ci

pa
l E

ng
. &

 E
ng

.
Pl

an
ni

ng
 D

iv
., 

D
FR

R
em

ar
ks

Pr
in

ci
pa

l E
ng

. &
 E

ng
.

Pl
an

ni
ng

 D
iv

., 
D

FR
N

/A
―

Sa
m

e 
as

 a
bo

ve
C

on
tra

ct
 M

an
ag

er
, E

R
N

/A

Annex-5 Page-40



20
16

20
17

20
18

TO
TA

L

9 3 6 2 3 0 5 1 3 1 3 1 2 0 3 1 5 2 5 1 2 0 1 1

16
.0

0
15

.6
7

14
.3

0
45

.9
7

AS
SI

G
N

ED
FI

N
IS

H
ED

A
C

TU
A

L
13

.4
0

1.
53

0.
00

14
.9

3

17

4
20

2
28

A
tta

ch
m

en
t-1

 J
ap

an
se

se
 E

xp
er

ts
 A

ss
ig

nm
en

t

Ac
tu

al
29

5

30

9
12

1

15

24
18

24
10

22
6

45

P
LA

N
N

E
D

21 21

1
21

1515
24

15
15

13

8
20

25

30

15

30
30

60
60

45

45

30
21

30
30

30

21
19

46

27

30

30
30

38
30

45
45

45

30

16

16

0.
00

0.
40

0.
30

0.
70

0.
00

0.
00

0.
00

0.
00

1.
67

0.
57

0.
00

2.
24

0.
70

0.
50

1.
00

2.
20

0.
70

0.
43

0.
00

1.
13

0.
50

0.
50

0.
50

1.
50

0.
70

0.
00

0.
00

0.
70

1.
80

1.
30

1.
00

4.
10

1.
50

0.
00

0.
00

1.
50

0.
00

1.
00

1.
00

2.
00

0.
00

0.
00

0.
00

0.
00

1.
50

2.
00

2.
00

5.
50

0.
90

0.
00

0.
00

0.
90

2.
50

0.
70

0.
00

3.
20

0.
00

0.
00

0.
00

0.
00

1.
50

2.
50

2.
00

6.
00

1.
53

0.
00

0.
00

1.
53

2.
50

2.
27

2.
00

6.
77

2.
23

0.
00

0.
00

2.
23

1.
50

1.
50

1.
50

4.
50

9.
50

4.
17

0.
53

0.
00

4.
70

M
M

Ta
ts

um
i

TO
K

U
N

AG
A

徳
永

達
己

P
ro

je
ct

 R
ev

ie
w

P
la

n

Ac
tu

al

3.
50

3.
00

3.
00

Ta
ka

ak
i

H
IR

AK
A

W
A

平
川

貴
章

E
va

lu
at

io
n 

&
M

on
ito

rin
g 

1

P
la

n

Ac
tu

al

M
ay

um
i

S
H

O
JI

庄
子

真
由

美

P
ro

je
ct

 C
oo

rd
in

at
io

n
2 

/E
va

lu
at

io
n

M
on

ito
rin

g 
2

H
iro

ak
i

TA
KA

H
AS

H
I

高
橋

宏
明

LB
T 

G
ui

de
lin

es

P
la

n

Ac
tu

al

in
 c

ha
rg

e 
of

S
ei

ji
K

AD
O

O
K

A
角

岡
正

嗣

R
oa

d 
P

av
em

en
t

Te
ch

no
lo

gy

P
la

n

Ac
tu

al

1
2

20
19

20
18

1
2

3
4

5
6

7
8

9
10

11
12

30
30

12
20

17
1

3
4

5
6

7
8

9
10

11
30

30

30
45

15

3
4

5
6

7
8

9
10

45 16
45

30

30
24

6
30

45

25

12
2

37

27
7

11
12

2

P
la

n

Ac
tu

al

C
hi

ef
 A

dv
is

er
/R

ur
al

 R
oa

d
D

ev
el

op
m

en
t

N
am

e
P

la
n

/A
ct

ua
l

N
um

. o
f

Tr
ip

s
20

16
2

M
ot

ok
i

O
G

A
W

A
小

川
基

樹

30

45
42

38

8
14

K
az

un
or

i
K

O
B

A
YA

SH
I

小
林

一
典

C
os

t E
st

im
at

io
n

/S
af

et
y 

G
ar

d

P
la

n

Ac
tu

al

Te
ts

uo
S

AK
A

M
O

TO
阪

本
哲

夫
S

ite
 S

up
er

vi
so

r

P
la

n

Ac
tu

al

P
la

n

Ac
tu

al

N
ao

ko
S

A
SA

K
I

佐
々

木
直

子

E
nv

iro
nm

en
t

C
on

si
de

ra
tio

ns

P
la

n

Ac
tu

al

Yu
m

ik
o

TA
KE

D
A

武
田

由
美

子

P
ro

je
ct

 C
oo

rd
in

at
io

n
1/

 T
ra

in
in

g 
Pl

an

P
la

n

Ac
tu

al

5

To
m

oe
IE

H
IS

A
家

久
 冬

萌
EJ

EC
-O

JT

P
la

n

21

25 25

M
as

an
or

i
TA

KE
IS

H
I

嶽
石

正
典

M
ai

nt
en

ac
e 

an
d

M
ac

hi
na

ry
 a

nd
Eq

ui
pm

en
t

P
la

n

Ac
tu

al

29

Annex-5 Page-41



1
23

-J
an

-1
6

Pr
oj

ec
to

r
EP

SO
N

 E
B-

S3
1

1
44

5.
68

U
SD

(E
le

ct
ro

ni
c 

re
ta

il 
sh

op
 in

 Ja
pa

n)
Ex

pe
rt

W
or

ks
ho

p
/P

re
se

nt
at

io
n

D
FR

Ex
pe

rt

2
12

-F
eb

-1
6

Pr
in

te
r

Ri
co

h 
M

PC
20

11
1

6,
07

5.
91

U
SD

IM
PC

 In
te

rc
om

 P
ro

gr
am

m
in

g 
&

M
an

uf
ac

tu
rin

g 
Co

. L
td

.
Ex

pe
rt

M
ea

ns
 o

f
D

oc
um

en
ta

tio
n

D
FR

Ex
pe

rt

3
3-

A
ug

-1
6

Co
ld

 B
itu

m
en

 S
pr

ay
er

1D
10

CB
2

5,
95

0.
00

U
SD

A
gr

ia
 M

ac
hi

ne
ry

 S
er

vi
ce

s &
 C

o.
Lt

d
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

4
3-

A
ug

-1
6

Pl
at

e 
C

om
pa

ct
or

B
el

l, 
PC

X
45

0
2

4,
47

5.
00

U
SD

A
gr

ia
 M

ac
hi

ne
ry

 S
er

vi
ce

s &
 C

o.
Lt

d
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

5
3-

A
ug

-1
6

M
ob

ile
 C

on
cr

et
e 

M
ix

er
Be

ll,
 4

00
D

1
2,

98
7.

50
U

SD
A

gr
ia

 M
ac

hi
ne

ry
 S

er
vi

ce
s &

 C
o.

Lt
d

C
/P

Fo
r P

ro
je

ct
A

ct
iv

iti
es

K
TC

K
TC

/D
FR

6
18

-A
ug

-1
6

Tr
ac

to
r

75
 H

P,
 D

ie
se

l E
ng

in
e,

 T
oo

ls
2

A
fg

ri 
G

ha
na

 C
om

pa
ny

 L
TD

.
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

7
18

-A
ug

-1
6

Tr
al

or
To

w
ed

 T
yp

e,
 5

00
0k

g
ca

pa
ci

ty
, T

oo
ls

2
A

fg
ri 

G
ha

na
 C

om
pa

ny
 L

TD
.

C
/P

Fo
r P

ro
je

ct
A

ct
iv

iti
es

K
TC

K
TC

/D
FR

8
18

-A
ug

-1
6

Sp
ar

e 
pa

rts
 fo

r t
ra

ct
or

an
d 

tra
lo

r
-

1
1,

44
1.

00
U

SD
A

fg
ri 

G
ha

na
 C

om
pa

ny
 L

TD
.

C
/P

Fo
r P

ro
je

ct
A

ct
iv

iti
es

K
TC

K
TC

/D
FR

9
26

-A
ug

-1
6

D
up

le
x 

R
ol

le
r

A
tla

s, 
LP

75
0

2
32

,3
73

.1
8

U
SD

C
em

ix
 L

td
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

10
26

-A
ug

-1
6

En
gi

ne
 S

uc
tio

n 
W

at
er

Pu
m

p
Te

ch
no

el
e,

 K
G

P8
0D

2
1,

29
7.

48
U

SD
C

em
ix

 L
td

C
/P

Fo
r P

ro
je

ct
A

ct
iv

iti
es

K
TC

K
TC

/D
FR

11
26

-A
ug

-1
6

M
ec

ha
ni

ca
l T

oo
l S

et
-

1
53

0.
21

U
SD

C
em

ix
 L

td
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

12
8-

N
ov

-1
6

W
at

er
 B

ow
se

r
ID

50
00

L
1

8,
85

0.
00

U
SD

A
gr

ia
 M

ac
hi

ne
ry

 S
er

vi
ce

s &
 C

o.
Lt

d
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

13
8-

N
ov

-1
6

M
an

ua
l h

an
d 

A
sp

ha
lt

Sp
ra

ye
r

1D
10

M
2

3,
88

0.
00

U
SD

A
gr

ia
 M

ac
hi

ne
ry

 S
er

vi
ce

s &
 C

o.
Lt

d
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

14
8-

N
ov

-1
6

C
hi

p 
Sp

re
ad

er
N

C
A

, C
hi

pp
y

4
27

,5
80

.0
0

U
SD

A
gr

ia
 M

ac
hi

ne
ry

 S
er

vi
ce

s &
 C

o.
Lt

d
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

15
8-

N
ov

-1
6

Sp
ar

e 
pa

rts
-

1
3,

14
3.

00
U

SD
A

gr
ia

 M
ac

hi
ne

ry
 S

er
vi

ce
s &

 C
o.

Lt
d

C
/P

Fo
r P

ro
je

ct
A

ct
iv

iti
es

K
TC

K
TC

/D
FR

16
8-

D
ec

-1
6

TR
L 

D
yn

am
ic

 C
on

e
Pe

ne
tro

m
et

er
 (D

CP
)

C
od

e:
 1

6-
T0

01
2/

A
, W

ei
gh

t,
86

K
gs

, D
im

s: 
11

7x
51

x4
0c

m
2

4,
37

4.
20

U
SD

A
sk

ia
 L

td
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

17
8-

D
ec

-1
6

Sp
ar

e 
pa

rts
-

1
10

,6
13

.9
4

U
SD

A
sk

ia
 L

td
C

/P
Fo

r P
ro

je
ct

A
ct

iv
iti

es
K

TC
K

TC
/D

FR

18
6,

57
1.

42
U

SD

D
at

e 
of

 re
gi

str
at

io
n

D
es

cr
ip

tio
n/

N
am

e 
of

eq
ui

pm
en

t /
 G

oo
ds

To
ta

l

73
,0

00
.0

0
U

SD

A
tta

ch
m

en
t-2

 L
ist

 o
f e

qu
ip

m
en

t

Sp
ec

ifi
ca

tio
n 
・
St

an
da

rd
Q

TY
Pr

ic
e

un
it

H
an

d 
O

ve
r

Pr
ov

id
er

U
se

r
Pu

rp
os

e 
of

 U
se

Pl
ac

e 
of

 U
se

Re
sp

on
sib

le
Pe

rs
on

N
o

1/
1

Annex-5 Page-42



A
tta

ch
em

en
t-3

 C
ou

nt
er

pa
rt

s A
ss

ig
nm

en
t

M
r. 

Jo
hn

 O
be

ng
A

sie
du

D
ep

ut
y 

D
ire

ct
or

 o
f P

la
nn

in
g

D
ep

ut
y 

D
ire

ct
or

 o
f P

la
nn

in
g

Pr
oj

ec
t M

an
ag

er

Co
un

te
rp

ar
t

M
ec

ha
ni

ca
l E

ng
in

ee
r

Co
un

te
rp

ar
t

Co
un

te
rp

ar
t

Co
un

te
rp

ar
t

M
r. 

Be
rn

ar
d

W
ill

ia
m

s A
m

oa
h

D
r. 

K
w

as
i O

sa
fo

A
m

pa
du

M
r. 

K
 . 

O
m

an
e

Br
im

po
ng

D
r. 

Pa
tri

c 
A

m
oa

h
Be

to
e

Pr
in

ci
pa

l E
ng

in
ee

r

En
gi

ne
er

 P
la

nn
in

g

M
r. 

Be
rn

ar
d 

A
fa

ri
K

um
a

Co
un

te
rp

ar
t

Re
gi

on
al

 D
ire

ct
or

 /D
FR

(E
as

te
rn

 R
eg

io
n)

11
12

2
N

am
e

20
16

2

M
r. 

F.
 O

. M
. D

ig
be

r

Po
sit

io
n

D
FR

 D
ire

ct
or

in
 c

ha
rg

e 
of

 

Pr
oj

ec
t D

irc
to

r

3
4

5
6

7
8

9
10

12
20

17
1

3
4

5
6

7
8

9
10

11
1

2
20

19
20

18
1

2
3

4
5

6
7

8
9

10
11

12

Annex-5 Page-43



Lo
ca

l C
os

t A
llo

ca
te

d 
by

 G
ha

na
 S

id
e

M
S 

V
er

. 2
M

S 
V

er
. 3

M
S 

V
er

. 4
M

S 
V

er
. 5

M
S 

V
er

. 6
Fe

b.
 2

01
6

to
 Ju

l. 
20

16
A

ug
. 2

01
6

to
 Ja

nu
ar

y 
20

17
**

* 
20

17
to

 *
**

 2
01

7
**

* 
20

17
to

 *
**

 2
01

8
**

* 
20

18
to

 *
**

 2
01

8
1-

1

1
C/

P 
Sa

la
rie

s

D
ire

ct
or

 D
FR

D
ep

ut
y 

D
ire

ct
or

 o
f P

la
nn

in
g

Pr
in

ci
pa

l E
ng

in
ee

r (
Co

or
id

in
at

or
)

Pr
in

ci
pa

l E
ng

in
ee

r (
Te

ch
in

ia
l W

or
ks

ho
p)

M
ec

ha
ni

ca
l E

ng
in

ee
r

D
ire

ct
or

 o
f E

as
te

rn
 R

eg
io

n

D
ire

ct
or

 D
FR

D
ep

ut
y 

D
ire

ct
or

 o
f P

la
nn

in
g

Pr
in

ci
pa

l E
ng

in
ee

r (
Co

or
id

in
at

or
)

Pr
in

ci
pa

l E
ng

in
ee

r (
Te

ch
in

ia
l W

or
ks

ho
p)

M
ec

ha
ni

ca
l E

ng
in

ee
r

D
ire

ct
or

 o
f E

as
te

rn
 R

eg
io

n
1-

2
1

Su
pe

rv
iso

rs
N

/A
N

/A
2

W
or

ke
rs

N
/A

N
/A

3
Tr

an
sp

or
at

at
io

ns
 fo

r C
/P

 st
af

f
Tr

av
el

 a
llo

w
an

ce
 a

nd
 a

cc
om

od
at

io
n,

 fu
el

bo
rn

e 
by

 D
FR

N
/A

4
M

at
er

ia
l t

es
t c

on
du

ct
ed

 a
t

D
FR

N
/A

N
/A

5
H

an
d 

to
ol

s f
or

 p
av

em
en

t
N

/A
N

/A

6
Ro

ad
 p

re
pa

ra
tio

n 
at

 th
e 

su
b-

ba
se

d 
le

ve
l

N
/A

N
/A

1-
3

1
O

ffi
ce

 sp
ac

e
1-

4
1

of
fic

e 
fa

ci
lit

ie
s

1-
5

1
Co

m
m

un
ic

at
io

n 
To

ol
s

1-
6

1

M
ea

ns
 o

f c
om

m
un

ic
at

io
n 

at
 th

e 
he

ad
 o

ff
ic

e

Pe
rs

on
al

s

O
ff

ic
e 

Sp
ac

e

Fu
rn

itu
re

O
th

er
s

In
te

rn
et

 W
IF

i a
nd

 a
 la

nd
 li

ne
 p

re
pr

ar
ed

 fo
r t

he
 P

ro
je

ct

Lo
ca

l C
os

t

A
tta

ch
m

en
t-4

 L
oc

al
 O

pe
ra

tio
n 

C
os

ts
 (G

ha
na

n 
Si

de
)

H
um

an
 R

es
ou

rc
es

 a
nd

 e
xp

en
se

s n
ec

es
sa

ry
 fo

r 
th

e 
fie

ld
 tr

ia
ls

D
FR

 p
re

pa
re

d 
Ro

om
 1

06
 at

 D
FR

 h
ea

d 
of

fic
e f

or
 th

e 
Pr

oj
ec

t

D
FR

 p
ro

vi
de

 d
es

ks
, c

ha
irs

, p
ow

er
, a

ir 
co

nd
iti

on
er

 a
nd

 H
P 

co
lo

r p
rin

te
r f

or
 th

e P
ro

je
ct

Ite
m

s

Annex-5 Page-44



A
tta

ch
m

en
t -

5 
Pr

og
re

ss
 o

f A
ct

iv
iti

es
 

A
ct

iv
ity

 P
er

fo
rm

ed
 (a

s o
f e

nd
 o

f J
an

ua
ry

, 2
01

7)
 

O
U

TP
U

T-
1 

C
ur

re
nt

 C
on

di
tio

ns
 a

nd
 is

su
es

 fo
r l

ab
ou

r b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 in
 G

ha
na

 a
re

 id
en

tif
ie

d.
 

A
ct

iv
ity

 1
-1

 
C

om
pl

et
ed

 
<

Co
lle

ct
 a

nd
 a

na
ly

ze
 in

fo
rm

at
io

n 
on

 th
e 

co
un

te
rp

ar
ts

 (C
/P

’s)
 o

rg
an

iz
at

io
na

l c
ap

ac
ity

 (e
.g

. p
er

so
na

l, 
bu

dg
et

, e
xp

er
ie

nc
es

, e
tc

.)>
 

・
 

O
rig

in
at

io
n,

 n
um

be
r o

f e
ng

in
ee

rs
, b

ud
ge

t a
nd

 e
xp

er
ie

nc
e 

on
 L

BT
 o

f D
FR

 a
s w

el
l a

s t
he

 e
as

te
rn

 re
gi

on
 o

ffi
ce

 w
er

e 
su

rv
ey

ed
 

・
 

V
isi

te
d 

K
TC

 a
nd

 su
rv

ey
ed

 th
e 

ca
pa

ci
ty

 m
ai

nt
ai

ni
ng

 e
qu

ip
m

en
t. 

 I
t w

as
 c

on
fir

m
ed

 th
at

 K
TC

 w
ill

 b
e 

th
e 

ap
pr

op
ria

te
 o

rg
an

iz
at

io
n 

to
 p

la
ce

 a
nd

 d
o 

th
e 

m
ai

nt
en

an
ce

 fo
r 

th
e 

eq
ui

pm
en

t w
hi

ch
 th

e 
Pr

oj
ec

t a
nd

 JI
C

A 
w

ill
 p

ro
cu

re
. 

A
ct

iv
ity

 1
-2

 
C

om
pl

et
ed

 
<

Co
lle

ct
 in

fo
rm

at
io

n 
re

ga
rd

in
g 

te
ch

ni
ca

l s
ta

nd
ar

ds
 a

nd
 d

es
ig

n 
gu

id
el

in
es

 fo
r b

itu
m

in
ou

s s
ur

fa
ce

 te
ch

no
lo

gy
 o

n 
G

ha
na

> 
・

 
Te

ch
ni

ca
l s

ta
nd

ar
ds

 a
nd

 g
ui

de
lin

e 
re

la
tin

g 
to

 L
B

T 
w

or
ks

 fr
om

 A
fr

ic
an

 c
ou

nt
rie

s 
in

 p
ar

tic
ul

ar
 w

er
e 

co
lle

ct
ed

. T
ot

al
ly

, 2
4 

nu
m

be
rs

 o
f s

ta
nd

ar
ds

 a
nd

 g
ui

de
lin

e 
su

ch
 a

s 
Et

hi
op

ia
n,

 T
an

za
ni

an
, K

en
ya

n,
 S

ou
th

 A
fri

ca
n 

an
d 

ot
he

rs
 w

er
e 

co
lle

ct
ed

 a
nd

 e
va

lu
at

ed
. 

A
ct

iv
ity

 1
-3

 
C

om
pl

et
ed

 
<

Re
vi

ew
 a

nd
 e

va
lu

at
e 

th
e 

si
m

ila
r t

ec
hn

ol
og

y 
st

an
da

rd
s 

an
d 

m
an

ua
l p

re
pa

re
d 

by
 su

ch
 o

rg
an

iz
at

io
ns

 a
s D

ep
ar

tm
en

t f
or

 In
te

rn
at

io
na

l D
ev

el
op

m
en

t (
D

FI
D

), 
So

ut
h 

Af
ric

an
 

D
ep

ar
tm

en
t o

f P
ub

lic
 W

or
ks

, e
tc

.>
 

・
 

Fr
om

 d
is

cu
ss

io
n 

w
ith

 D
FR

, i
t w

as
 d

et
er

m
in

ed
 to

 a
pp

ly
 c

ol
d 

em
ul

si
on

 a
sp

ha
lt 

ra
th

er
 th

an
 h

ea
te

d 
as

ph
al

t f
ro

m
 th

e 
re

se
ar

ch
 in

 th
e 

pa
st

 a
s 

w
el

l a
s 

sa
fe

ty
. K

N
U

ST
 h

as
 

at
te

m
pt

ed
 a

pp
ly

in
g 

O
tta

 s
ea

l 
pa

ve
m

en
t 

w
hi

ch
 r

eq
ui

re
s 

he
at

ed
 c

ut
ba

ck
 a

sp
ha

lt 
an

d 
w

as
 f

ou
nd

 d
iff

ic
ul

ty
 u

til
iz

in
g 

it 
in

 G
ha

na
’s

 c
on

di
tio

n.
 F

ro
m

 t
hi

s, 
it 

w
as

 
re

co
m

m
en

de
d 

to
 c

ho
os

e 
co

ld
 a

sp
ha

lt 
pa

ve
m

en
t, 

Sa
nd

 se
al

 a
nd

 si
ng

le
 su

rfa
ce

 d
re

ss
in

g 
in

 th
e 

tri
al

 c
on

st
ru

ct
io

n.
 

・
 

Ev
al

ua
tio

n 
th

ro
ug

h 
th

e 
co

lle
ct

ed
 d

oc
um

en
ts,

 i
t 

w
as

 f
ou

nd
 t

ha
t 

te
ch

ni
ca

l 
m

an
ua

l 
of

 E
th

io
pi

a 
co

ve
rs

 m
os

t 
of

 t
he

 t
ar

ge
t 

pa
ve

m
en

ts
 m

en
tio

ne
d 

ab
ov

e.
 F

ro
m

 t
hi

s, 
re

fe
rr

in
g 

to
 th

e 
Et

hi
op

ia
n 

m
an

ua
l w

as
 c

on
si

de
re

d.
  

・
 

K
TC

 w
as

 im
pl

em
en

tin
g 

a 
ro

ad
 d

es
ig

n 
tra

in
in

g 
ut

ili
zi

ng
 D

CP
 b

y 
W

or
ld

 B
an

k 
su

pp
or

t. 
Th

is 
tra

in
in

g 
w

as
 fo

llo
w

in
g 

th
e 

co
nt

en
ts 

of
 th

e 
Et

hi
op

ia
n 

M
an

ua
l, 

an
d 

fro
m

 
th

is
, i

t w
as

 d
ec

id
ed

 re
fe

r t
o 

Et
hi

op
ia

n 
M

an
ua

l d
om

in
an

t. 
A

ct
iv

ity
 1

-4
 

C
om

pl
et

ed
 

<
Co

nf
ir

m
 th

e 
pr

oc
ur

em
en

t a
nd

 c
os

t o
f m

at
er

ia
ls 

(e
.g

. g
ra

ve
ls,

 e
tc

.)>
 

・
 

Fr
om

 in
te

rv
ie

w,
 fo

llo
w

in
g 

w
er

e 
fo

un
d 

as
 a

 g
en

er
al

 p
ric

e 
of

 m
at

er
ia

ls
 to

 b
e 

us
ed

 in
 th

e 
tri

al
 c

on
str

uc
tio

n.
 

M
at

er
ia

ls 
G

en
er

al
 U

ni
t P

ric
e 

fro
m

 in
te

rv
ie

w
 

Co
ld

 e
m

ul
si

on
 

56
0 

G
H

S 
/d

ru
m

 in
cl

ud
e 

tra
ns

po
rt 

to
 tr

ia
l s

ite
 

(d
ru

m
 =

20
0 

lit
te

rs
) 

Ch
ip

pi
ng

s 
65

 G
H

S 
/m

3  (2
0-

25
m

m
) 

40
 G

H
S/

m
3  (D

us
t) 

56
 G

H
S/

m
3 (0

-4
0 

m
ix

ed
) 

G
ra

ve
l 

33
 G

H
S/

m
3 

in
cl

. t
ra

ns
po

rt 
to

 tr
ia

l s
ite

 
・

 
Pr

ic
e 

flu
ct

ua
tio

n 
w

er
e 

su
rv

ey
ed

 a
nd

 it
 w

as
 fo

un
d 

th
at

 u
ni

t p
ric

e 
of

 lo
ca

l l
ab

ou
r a

nd
 c

hi
pp

in
g 

co
nt

in
uo

us
ly

 in
cr

ea
se

d 
ov

er
 th

e 
pa

ss
 1

.5
 y

ea
rs

, a
nd

 c
on

ve
rs

el
y 

th
e 

pr
ic

e 
of

 b
itu

m
en

 e
as

ily
 g

et
 in

flu
en

ce
 fr

om
 th

e 
in

te
rn

at
io

na
l m

ar
ke

t w
hi

ch
 m

ea
ns

 n
ot

 st
ab

le
. 

 
・

 
Fr

om
 th

e 
re

co
rd

, i
t w

as
 fo

un
d 

th
e 

un
it 

pr
ic

e 
of

 la
bo

ur
 g

ro
w

 d
ou

bl
e 

in
 1

.5
 y

ea
rs

 fr
om

 th
e 

ba
se

lin
e 

w
he

re
 c

hi
pp

in
g 

w
er

e 
1.

5 
tim

es
 h

ig
he

r a
s 

w
el

l. 
Fo

r b
itu

m
en

, p
ric

e 
ha

s e
sc

al
at

ed
 2

.4
 ti

m
es

 h
ig

he
r t

en
ta

tiv
el

y 
an

d 
ca

m
e 

do
w

n 
to

 th
e 

or
ig

in
al

 p
ric

e 
ev

en
tu

al
ly

. I
t c

an
 b

e 
sa

id
 th

at
 p

ric
e 

of
 th

e 
bi

tu
m

en
 is

 q
ui

te
 d

iff
ic

ul
t t

o 
pr

ed
ic

t c
om

pa
re

 
w

ith
 th

e 
ch

ip
pi

ng
s a

nd
 la

bo
ur

s. 
A

ct
iv

ity
 1

-5
 

C
om

pl
et

ed
 

<
Te

st 
an

d 
ev

al
ua

te
 c

ha
ra

ct
er

is
tic

s o
f t

he
 m

at
er

ia
ls 

as
 st

ip
ul

at
ed

 b
y 

re
sp

ec
tiv

e 
te

ch
ni

ca
l s

ta
nd

ar
ds

>
 

・
 

C
on

fir
m

ed
 im

pl
em

en
tin

g 
m

at
er

ia
l t

es
tin

g 
w

ill
 b

e 
co

nd
uc

te
d 

at
 th

e 
ce

nt
ra

l m
at

er
ia

l l
ab

or
at

or
y. 

Th
e 

C
ap

ac
ity

 a
nd

 c
ap

ab
ili

ty
 o

f t
he

 la
bo

ra
to

ry
 w

as
 c

on
fir

m
ed

 b
y 

ob
se

rv
in

g 
th

e 
te

st
s a

ct
ua

lly
 a

nd
 in

te
rv

ie
w

 to
 th

e 
te

ch
ni

ci
an

s. 
・

 
Q

ua
lit

y 
an

d 
ge

ne
ra

l c
os

t f
or

 c
hi

pp
in

g 
(a

gg
re

ga
te

), 
gr

av
el

 a
nd

 c
ol

d 
em

ul
si

on
 w

er
e 

co
nf

irm
ed

 th
ou

gh
 in

te
rv

ie
w

 to
 su

pp
lie

rs
, c

on
tra

ct
or

s a
nd

 D
FR

 e
ng

in
ee

rs
. 

A
ct

iv
ity

 1
-6

 
C

om
pl

et
ed

 
<

As
se

ss
 th

e 
pr

oc
ed

ur
es

 fo
r d

es
ig

n 
an

d 
pr

oc
ur

em
en

t o
f f

ee
de

r r
oa

ds
 m

ai
nt

en
an

ce
 a

nd
 re

ha
bi

lit
at

io
n 

in
 G

ha
na

>
 

・
 

Fr
om

 in
te

rv
ie

w
 to

 c
ou

nt
er

pa
rts

, i
t w

as
 g

ra
sp

ed
 th

at
 th

er
e 

is 
a 

ro
ll 

be
tw

ee
n 

he
ad

qu
ar

te
r a

nd
 re

gi
on

al
 o

ffi
ce

. M
os

t o
f t

he
 fi

el
d 

w
or

ks
 su

ch
 a

s i
nv

en
to

ry
 su

rv
ey

, 

Annex-5 Page-45



de
sig

ni
ng

 c
os

t e
st

im
at

io
n,

 te
nd

er
in

g 
an

d 
qu

al
ity

 c
on

tro
l a

re
 u

nd
er

 ju
ris

di
ct

io
n 

of
 th

e 
re

gi
on

al
 o

ffi
ce

 w
hi

le
 th

e 
he

ad
qu

ar
te

r h
as

 ro
ll 

to
 m

on
ito

r a
nd

 g
iv

e 
ap

pr
ov

al
 to

 th
e 

pl
an

ni
ng

 a
s w

el
l a

s p
ay

m
en

t t
o 

th
e 

co
nt

ra
ct

or
s. 

So
, r

eg
ar

di
ng

 th
e 

pr
oc

ed
ur

es
 fo

r d
es

ig
n 

an
d 

pr
oc

ur
em

en
t, 

th
e 

sy
st

em
 is

 e
st

ab
lis

he
d 

ap
pr

op
ria

te
ly

. 
・

 
M

os
t o

f t
he

 fe
ed

er
 ro

ad
s i

n 
G

ha
na

 a
re

 g
ra

ve
l s

ur
fa

ce
 a

nd
 b

itu
m

in
ou

s s
ur

fa
ce

 is
 v

er
y 

lit
tle

. T
he

 d
es

ig
n 

of
 th

e 
su

rfa
ce

 is
 d

on
e 

by
 fo

llo
w

in
g 

th
e 

M
R

H
 st

an
da

rd
s. 

Th
e 

de
sig

n 
of

 th
e 

sin
gl

e 
su

rfa
ce

 is
 in

di
ca

te
d 

in
 th

e 
M

R
H

 d
es

ig
n 

m
an

ua
l a

nd
 a

lth
ou

gh
 th

is
 m

an
ua

l i
s b

as
ed

 in
 E

B
T 

m
et

ho
d,

 si
nc

e 
th

e 
st

ru
ct

ur
e 

its
el

f d
oe

sn
’t 

ha
ve

 
di

ffe
re

nc
e 

be
tw

ee
n 

LB
T,

 it
 c

an
 b

e 
un

de
rs

to
od

 st
ill

 v
al

id
 a

pp
ly

in
g 

on
 fe

ed
er

 ro
ad

s. 
Fr

om
 th

e 
ab

ov
e-

m
en

tio
ne

d 
di

sc
us

si
on

, t
he

 n
ec

es
sit

y 
of

 c
re

at
in

g 
a 

ne
w

 g
ui

de
lin

e 
fo

r 
LB

T 
in

 u
se

 o
f b

itu
m

en
, w

hi
ch

 is
 th

e 
m

aj
or

 o
ut

pu
t o

f t
hi

s P
ro

je
ct

, w
as

 re
-c

on
fir

m
ed

. 
 

A
ct

iv
ity

 1
-7

 
C

om
pl

et
ed

 
<

Ch
ec

k 
th

e 
qu

al
ity

 c
on

tro
l s

ys
te

m
s a

nd
 th

e 
pr

oc
ed

ur
es

 o
f r

oa
d 

pa
ve

m
en

t w
or

k 
in

 G
ha

na
> 

・
 

Q
ua

lit
y 

co
nt

ro
l i

n 
ac

tu
al

 c
on

st
ru

ct
io

n 
is 

a 
ro

ll 
of

 th
e 

re
gi

on
al

 o
ffi

ce
. T

he
 re

gi
on

al
 o

ffi
ce

 d
oe

s t
he

 q
ua

lit
y 

co
nt

ro
l f

ol
lo

w
ed

 b
y 

th
e 

M
R

H
 st

an
da

rd
. 

A
ct

iv
ity

 1
-8

 
C

om
pl

et
ed

 
<

Ch
ec

k 
th

e 
m

ai
nt

en
an

ce
 m

an
ag

em
en

t s
ys

te
m

s o
f f

ee
de

r r
oa

ds
 in

 G
ha

na
> 

・
 

It 
w

as
 g

ra
sp

ed
 t

ha
t 

D
FR

 h
as

 s
ys

te
m

 w
hi

ch
 n

am
es

 R
PM

 (
R

oa
d 

Pr
io

rit
is

at
io

n 
M

et
ho

do
lo

gy
), 

G
IS

 (
D

at
ab

as
e 

an
d 

G
eo

gr
ap

hi
ca

l 
In

fo
rm

at
io

n 
Sy

st
em

) 
an

d 
M

PB
S 

(M
ai

nt
en

an
ce

 P
er

fo
rm

an
ce

 B
ud

ge
tin

g 
Sy

ste
m

). 
So

, 
m

os
t 

of
 t

he
 D

FR
’s 

ac
tiv

iti
es

 f
ro

m
 s

el
ec

tin
g 

th
e 

an
nu

al
 t

ar
ge

t 
ro

ad
 t

o 
m

ak
in

g 
B

O
Q

 o
f 

it 
is 

sy
ste

m
iz

ed
 a

nd
 

co
nf

irm
ed

 w
or

ki
ng

 u
nd

er
 th

e 
so

lid
 to

ta
l s

ys
te

m
. 

A
ct

iv
ity

 1
-9

 
C

om
pl

et
ed

 
<

Co
m

pi
le

 a
nd

 re
po

rt
 th

e 
an

al
ys

is 
on

 is
su

es
 o

n 
la

bo
ur

-b
as

ed
 b

itu
m

in
ou

s s
ur

fa
ci

ng
 te

ch
no

lo
gy

 in
 G

ha
na

> 
・

 
C

on
te

nt
s o

f t
he

 a
ct

iv
ity

 1
-1

 to
 a

ct
iv

ity
 1

-9
 h

av
e 

be
en

 c
om

pi
le

d 
in

 a
 re

po
rt 

in
cl

ud
in

g 
th

e 
re

su
lts

 o
f t

he
 m

at
er

ia
ls 

w
hi

ch
 w

as
 th

e 
m

iss
in

g 
ite

m
 in

 M
S2

. 
O

U
TP

U
T-

2 
Fi

el
d 

Tr
ia

ls 
of

 la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 te
ch

no
lo

gy
 a

re
 ca

rr
ie

d 
ou

t. 
A

ct
iv

ity
 2

-1
 

C
om

pl
et

ed
 

<
Pr

ep
ar

e 
a 

pl
an

 fo
r t

he
 fi

el
d 

tr
ia

ls 
(s

ec
tio

n,
 b

ud
ge

t, 
eq

ui
pm

en
t, 

m
an

po
we

r, 
m

at
er

ia
ls,

 a
nd

 th
e 

m
os

t a
pp

ro
pr

ia
te

 ti
m

e 
fo

r t
he

 tr
ia

ls>
 

・
 

Th
e 

te
ch

ni
ca

l w
or

ks
ho

p 
w

as
 c

on
du

ct
ed

 a
s f

ol
lo

w
s 

S/
N

 
D

at
e 

Pa
rti

ci
pa

nt
s 

M
aj

or
 d

is
cu

ss
io

n 
an

d 
C

on
cl

us
io

n 
1 

27
th

 Ju
ly

, 2
01

6 

D
FR

, E
as

te
rn

 R
eg

io
n,

 JI
CA

, L
BS

T 
・

 
B

as
ic

 c
on

te
nt

s o
f t

he
 tr

ia
l c

on
str

uc
tio

n 
pl

an
 w

er
e 

co
nf

irm
ed

. 
・

 
C

ol
d 

B
itu

m
en

, S
an

d 
Se

al
 a

nd
 S

in
gl

e 
Su

rfa
ce

 w
er

e 
ch

os
en

 a
s 

a 
ta

rg
et

 p
av

em
en

t 
ty

pe
 to

 b
e 

in
co

rp
or

at
ed

 in
 th

e 
gu

id
el

in
e.

 
・

 
A 

co
nt

ra
ct

or
 s

ha
ll 

be
 h

ire
d 

by
 D

FR
 to

 c
on

du
ct

 th
e 

tri
al

 c
on

st
ru

ct
io

n 
w

hi
le

 th
e 

m
at

er
ia

ls
 sh

al
l b

e 
pr

ov
id

ed
 b

y 
th

e 
Pr

oj
ec

t. 
・

 
A 

pr
iv

at
e 

co
ns

ul
ta

nt
 s

ha
ll 

be
 h

ire
d 

by
 t

he
 P

ro
je

ct
 to

 c
ol

le
ct

 d
at

a 
fro

m
 th

e 
tra

il 
co

ns
tru

ct
io

n.
  

・
 

Th
e 

es
se

nc
e 

of
 u

til
iz

in
g 

LB
T 

is
 th

e 
co

ns
tru

ct
io

n 
co

st 
an

d 
du

ra
bi

lit
y.

  
2 

14
th

 S
ep

., 
20

16
 

D
FR

, E
as

te
rn

 R
eg

io
n,

 JI
C

A
, L

BS
T 

・
 

Th
e 

ob
je

ct
iv

e 
of

 im
pl

em
en

tin
g 

th
e 

tri
al

 c
on

str
uc

tio
n 

w
as

 d
ef

ie
d 

as
 1

) d
et

er
m

in
ed

 
th

e 
ap

pr
op

ria
te

 c
on

st
ru

ct
io

n 
m

et
ho

d 
to

 a
pp

ly
 L

B
T 

on
 b

itu
m

in
ou

s 
w

or
ks

, 
2)

 
co

nf
irm

 th
e 

ba
la

nc
e 

be
tw

ee
n 

bo
th

 la
bo

ur
 a

nd
 e

qu
ip

m
en

t b
as

ed
 c

on
st

ru
ct

io
ns

, 3
) 

re
co

rd
 th

e 
sp

ra
y 

an
d 

co
ns

um
pt

io
n 

ra
te

 o
f m

at
er

ia
ls

, 4
) 

fo
un

d 
fin

di
ng

s 
re

la
te

d 
to

 
sa

fe
ty

 a
nd

 e
nv

iro
nm

en
t, 

an
d 

5)
 re

fle
ct

 th
e 

le
ss

on
 o

bt
ai

ne
d 

to
 th

e 
G

ui
dl

in
e.

 
・

 
Ta

rg
et

 r
oa

d 
an

d 
se

ct
io

n 
of

 th
e 

tri
al

 c
on

st
ru

ct
io

n 
w

as
 c

ho
se

n 
be

tw
ee

n 
O

bo
m

of
o 

D
en

su
a-

A
to

ke
 v

ill
ag

es
 a

t S
uh

un
, M

un
ic

ip
al

, a
nd

 E
as

te
rn

 R
eg

io
n 

ne
ar

 K
TC

. T
he

 
di

st
an

ce
 w

as
 a

pp
ro

x.
 3

.2
 k

m
 

・
 

Si
nc

e 
th

e 
co

ns
tru

ct
io

n 
of

 s
ub

-b
as

e 
is

 n
ow

 im
pl

em
en

te
d 

by
 L

B
T,

 it
 w

as
 d

isc
us

se
d 

an
d 

ap
pr

ov
ed

 th
at

 th
e 

pr
oc

ur
em

en
t o

f 
th

e 
la

bo
ur

 w
hi

ch
 i

s 
th

e 
re

sp
on

sib
ili

ty
 o

f 
D

FR
 a

cc
or

di
ng

 t
o 

th
e 

PD
M

2, 
sh

al
l 

be
 m

ad
e 

w
ith

 t
he

 s
am

e 
co

nt
ra

ct
or

 b
y 

am
en

di
ng

 th
e 

cu
rre

nt
 c

on
tra

ct
. 

・
 

B
as

ed
 o

n 
th

e 
su

bm
itt

ed
 c

ur
re

nt
 s

ta
tu

s 
re

po
rt,

 it
 w

as
 d

is
cu

ss
ed

 a
nd

 a
pp

ro
ve

d 
th

at
 

th
e 

w
or

k 
ite

m
s m

et
ho

d 
sh

ou
ld

 b
e 

si
ng

le
 c

hi
p 

se
al

 a
nd

 c
ol

d 
m

ix
 a

sp
ha

lt.
 H

ow
ev

er
, 

Annex-5 Page-46



it 
w

as
 a

lso
 c

on
fir

m
ed

 t
ha

t 
th

e 
sta

nd
ar

d 
st

ru
ct

ur
e 

of
 s

in
gl

e 
ch

ip
 s

ea
l 

in
 G

ha
na

 
m

ea
ns

 2
 la

ye
rs

 w
hi

ch
 a

pp
lie

s 1
4m

m
 c

hi
p 

on
 fi

rs
t a

nd
 9

m
m

 c
hi

p 
on

 se
co

nd
 la

ye
r. 

 
3 

9th
 N

ov
., 

20
16

 

D
FR

, E
as

te
rn

 R
eg

io
n,

 JI
CA

, L
BS

T,
 

K
N

U
ST

. I
LO

 
・

 
B

as
ed

 o
n 

th
e 

co
nc

lu
sio

n 
of

 2
nd

 T
W

, B
oQ

 a
pp

ly
in

g 
sin

gl
e 

ch
ip

 s
ea

l a
nd

 c
ol

d 
m

ix
 

as
ph

al
t w

as
 re

po
rte

d 
an

d 
du

e 
to

 b
ud

ge
ta

ry
 re

as
on

s, 
it 

w
as

 re
co

m
m

en
de

d 
to

 a
dj

us
t 

th
e 

co
ns

tru
ct

io
n 

le
ng

th
 t

o 
m

ee
t 

th
e 

fix
ed

 s
ea

lin
g 

pr
ic

e.
 H

ow
ev

er
, 

it 
w

as
 a

ls
o 

di
sc

us
se

d 
th

e 
ne

ce
ss

ity
 o

f 
ha

vi
ng

 p
ra

ct
ic

e 
of

 s
pr

ay
in

g 
an

d 
sp

re
ad

in
g 

pr
io

r 
to

 
ac

tu
al

 c
on

str
uc

tio
n 

fo
r 

le
ss

on
 o

bt
ai

ne
d 

fro
m

 t
he

 e
qu

ip
m

en
t 

op
er

at
io

n 
tra

in
in

g 
co

nd
uc

te
d 

at
 K

TC
. 

・
 

It 
w

as
 re

po
rte

d 
fro

m
 th

e 
C

hi
ef

 C
on

su
lta

nt
 th

at
 d

em
ar

ca
tio

n 
be

tw
ee

n 
th

e 
Pr

oj
ec

t 
an

d 
D

FR
, 

th
e 

Pr
oj

ec
t 

sh
al

l 
be

ar
 t

he
 l

ab
ou

r 
an

d 
th

e 
co

nt
ra

ct
or

 w
hi

ch
 i

t 
is

 t
he

 
re

sp
on

sib
ili

ty
 o

f 
D

FR
 c

ur
re

nt
ly

. F
ro

m
 th

is,
 th

e 
PD

M
 s

ho
ul

d 
be

 a
m

en
de

d 
at

 th
e 

ne
xt

 M
on

ito
rin

g 
Sh

ee
t a

cc
or

di
ng

ly
. 

・
 

Si
nc

e 
th

e 
Et

hi
op

ia
n 

m
an

ua
l c

ov
er

s 
m

os
t o

f 
th

e 
ar

ea
 w

hi
ch

 th
is

 p
ro

je
ct

 a
im

s, 
it 

w
as

 d
is

cu
ss

ed
 a

nd
 a

pp
ro

ve
d 

to
 re

fe
r t

hi
s 

m
an

ua
l t

o 
bu

ild
 te

ch
ni

ca
l s

pe
ci

fic
at

io
n 

of
 th

e 
te

nd
er

in
g 

do
cu

m
en

ts.
 R

el
at

e 
to

 te
ch

ni
ca

l m
at

te
rs

, t
he

 th
ic

kn
es

s o
f c

ol
d 

m
ix

 
as

ph
al

t 
w

as
 d

isc
us

se
d 

an
d 

ap
pr

ov
ed

 t
o 

ap
pl

y 
14

m
m

 w
hi

ch
 i

s 
sta

te
d 

as
 t

he
 

st
an

da
rd

 a
cc

or
di

ng
 to

 th
e 

Et
hi

op
ia

 m
an

ua
l. 

・
 

Th
e 

Ch
ie

f 
C

on
su

lta
nt

 e
xp

la
in

ed
 th

e 
fu

rth
er

 s
ch

ed
ul

e 
th

at
 th

e 
te

nd
er

in
g 

sh
al

l b
e 

im
pl

em
en

te
d 

by
 

re
st

ric
t 

te
nd

er
in

g 
an

d 
pr

e-
te

nd
er

in
g 

ar
ou

nd
 

be
gg

in
g 

of
 

D
ec

em
be

r, 
an

d 
te

nd
er

in
g 

on
 2

4th
 J

an
ua

ry
 te

nt
at

iv
el

y. 
W

ith
 c

ol
la

bo
ra

tio
n 

of
 D

FR
 

an
d 

th
e 

Pr
oj

ec
t, 

th
e 

te
nd

er
in

g 
do

cu
m

en
ts

 sh
al

l b
e 

m
ad

e 
be

fo
re

 e
nd

 o
f N

ov
em

be
r. 

 ・
 

Fr
om

 d
is

cu
ss

io
n 

m
ad

e 
ab

ov
e,

 p
re

pa
ra

tio
n 

of
 te

nd
er

in
g 

do
cu

m
en

ts
 w

hi
ch

 in
cl

ud
es

 a
gr

ee
m

en
t a

nd
 te

ch
ni

ca
l s

pe
ci

fic
at

io
n 

w
as

 c
om

pl
et

ed
 b

y 
en

d 
of

 N
ov

em
be

r. 
In

 th
e 

te
ch

ni
ca

l 
sp

ec
ifi

ca
tio

n,
 b

ot
h 

ob
je

ct
iv

e 
an

d 
m

et
ho

do
lo

gy
 o

f 
im

pl
em

en
tin

g 
th

e 
tri

al
 c

on
st

ru
ct

io
n 

w
as

 c
le

ar
ly

 m
en

tio
ne

d.
 T

hi
s 

te
nd

er
in

g 
do

cu
m

en
ts 

w
er

e 
so

ld
 t

o 
co

nt
ra

ct
or

s 
w

ho
 s

ho
w

 th
e 

in
te

re
st 

an
d 

pa
ss

ed
 th

e 
cr

ite
ria

 o
f 

re
st

ric
t t

en
de

rin
g.

 P
re

-te
nd

er
in

g 
m

ee
tin

g 
w

as
 h

el
d 

on
 6

th
 D

ec
em

be
r 

an
d 

te
nd

er
in

g 
on

 2
4th

 o
f J

an
ua

ry
, 

20
17

 a
s 

sc
he

du
le

d.
 A

. N
ag

ge
st

en
 L

td
. p

re
se

nt
ed

 th
e 

lo
w

es
t p

ric
e 

an
d 

ex
pe

ct
 h

av
e 

sig
ni

ng
 b

et
w

ee
n 

Ei
gh

t-J
ap

an
 E

ng
in

ee
rin

g 
C

on
su

lta
nt

s 
In

c.
 o

n 
ea

rly
 F

eb
ru

ar
y.

 
 

A
ct

iv
ity

 2
-2

 
<

Co
nd

uc
t n

ec
es

sa
ry

 la
b 

te
sts

 to
 a

ss
es

s t
he

 c
ha

ra
ct

er
is

tic
s o

f m
at

er
ia

ls
>

 
A

ct
iv

ity
 2

-3
 

<
Id

en
tif

y 
te

ch
ni

ca
l r

eq
ui

re
m

en
ts

 (e
.g

., 
m

at
er

ia
ls,

 m
et

ho
do

lo
gy

 a
nd

 p
ro

ce
ss

, q
ua

lit
y 

co
nt

ro
l, 

et
c.

) t
hr

ou
gh

 th
e 

fie
ld

 tr
ia

ls
> 

A
ct

iv
ity

 2
-4

 
<

Id
en

tif
y 

pl
an

ni
ng

 a
nd

 m
an

ag
er

ia
l r

eq
ui

re
m

en
ts

 (a
pp

lic
ab

le
 ro

ad
 se

ct
io

n,
 b

ud
ge

t, 
st

ra
te

gy
 fo

r d
is

se
m

in
at

io
n,

 e
tc

.) 
th

ro
ug

h 
th

e 
fie

ld
 tr

ia
ls>

 
A

ct
iv

ity
 2

-5
 

<
Co

lle
ct

 in
fo

rm
at

io
n 

on
 ta

sk
 ra

te
s>

 
A

ct
iv

ity
 2

-6
 

<
Id

en
tif

y 
th

e 
ap

pl
ic

ab
le

 c
on

di
tio

ns
 o

f t
he

 la
bo

ur
-b

as
ed

 b
itu

m
in

ou
s s

ur
fa

ci
ng

 te
ch

no
lo

gy
> 

A
ct

iv
ity

 2
-7

 
<

Id
en

tif
y 

th
e 

sa
fe

gu
ar

d 
is

su
es

>
 

A
ct

iv
ity

 2
-8

 
<

Pr
ep

ar
e 

a 
re

po
rt 

on
 a

bo
ve

>
 

A
ct

iv
ity

 2
-9

 
U

nd
er

 
Im

pl
em

en
ta

tio
n 

<
Ca

rr
y 

ou
t o

n-
th

e-
jo

b 
tra

in
in

g 
(O

JT
) t

hr
ou

gh
 a

bo
ve

 a
ct

iv
iti

es
>

 
・

 
A

ll 
of

 th
e 

ac
tiv

iti
es

 fr
om

 A
ct

iv
ity

 1
-1

 to
 A

ct
iv

ity
 2

-1
 w

er
e 

ca
rri

ed
 o

ut
 w

ith
 c

ol
la

bo
ra

tio
n 

be
tw

ee
n 

th
e 

D
FR

 m
em

be
rs

 a
nd

 Ja
pa

ne
se

 E
xp

er
ts

. 
 

・
 

Th
e 

D
FR

 m
em

be
rs

 w
ith

 K
TC

 a
nd

 th
e 

co
nt

ra
ct

or
s h

ad
 a

 e
qu

ip
m

en
t o

pe
ra

tio
na

l t
ra

in
in

g 
at

 K
TC

. T
he

 tr
ai

ne
es

 h
ad

 o
pp

or
tu

ni
ty

 h
ow

 to
 m

ai
nt

ai
n 

th
e 

eq
ui

pm
en

t a
s w

el
l 

as
 o

pe
ra

tio
n 

sy
st

em
ic

al
ly

. T
he

 JI
C

A 
pr

ov
id

ed
 e

qu
ip

m
en

t w
as

 u
se

d 
fo

r t
he

 tr
ai

ni
ng

. 
O

U
TP

U
T-

3 
G

ui
de

lin
es

 fo
r l

ab
ou

r-
ba

se
d 

bi
tu

m
in

ou
s s

ur
fa

ci
ng

 te
ch

no
lo

gy
 a

re
 p

re
pa

re
d 

Annex-5 Page-47



A
ct

iv
ity

 3
-1

 
<

D
et

er
m

in
e 

th
e 

co
nt

en
ts

 o
f t

he
 g

ui
de

lin
es

 b
y 

re
vi

ew
in

g 
th

e 
re

su
lt 

of
 th

e 
fir

st
 fi

el
d 

tr
ia

ls>
 

S/
N

 
D

at
e 

Pa
rti

ci
pa

nt
s 

M
aj

or
 d

is
cu

ss
io

n 
an

d 
C

on
cl

us
io

n 
4 

Sc
he

du
le

d 
on

 Ju
n.

, 2
01

7 
- 

- 
5 

Sc
he

du
le

d 
on

 S
ep

. 2
01

7 
- 

- 
6 

Sc
he

du
le

d 
on

 N
ov

. 2
01

7 
- 

- 
7 

Sc
he

du
le

d 
on

 Ju
n.

 2
01

8 
- 

- 
8 

Sc
he

du
le

d 
on

 S
ep

. 2
01

8 
- 

- 
 

A
ct

iv
ity

 3
-2

 
<

Pr
ep

ar
e 

an
d 

ag
re

e 
wi

th
 th

e 
ou

tli
ne

 o
f t

he
 g

ui
de

lin
es

 b
y 

bo
th

 si
de

s>
 

A
ct

iv
ity

 3
-3

 
<

D
ra

ft 
th

e 
gu

id
el

in
es

>
  

A
ct

iv
ity

 3
-4

 
<

Ca
rr

y 
ou

t t
he

 se
co

nd
 fi

el
d 

tr
ia

l f
ol

lo
wi

ng
 th

e 
gu

id
el

in
es

>
 

A
ct

iv
ity

 3
-5

 
<

Re
vi

se
 th

e 
dr

af
t b

as
ed

 o
n 

th
e 

re
su

lt 
of

 th
e 

se
co

nd
 fi

el
d 

tri
al

s a
s n

ec
es

sa
ry

>
 

A
ct

iv
ity

 3
-6

 
<

Ca
rr

y 
ou

t O
JT

 th
ro

ug
h 

ab
ov

e 
ac

tiv
iti

es
>

 
O

TH
ER

 O
U

TP
U

TS
 

Pr
oc

ur
em

en
t 

of
 

eq
ui

pm
en

t 
C

om
pl

et
ed

 

・
 

A
ll 

eq
ui

pm
en

t w
as

 d
el

iv
er

ed
 a

nd
 in

sp
ec

te
d 

pr
op

er
ly

 b
y 

th
e 

Ja
pa

ne
se

 E
xp

er
ts.

 F
or

 d
et

ai
ls

, r
ef

er
 to

 A
tta

ch
m

en
t-2

. 
・

 
Eq

ui
pm

en
t o

pe
ra

tio
na

l t
ra

in
in

g 
w

as
 c

on
du

ct
ed

 fr
om

 2
1st

 to
 2

4th
 N

ov
em

be
r, 

20
16

 a
t K

TC
. 

 
Th

e 
th

ird
 c

ou
nt

ry
 

Tr
ai

ni
ng

 
N

/A
 

Te
ch

ni
ca

l 
Se

m
in

ar
 

N
/A

 

 

Annex-5 Page-48



Annex-5 Page-49



 
Based on a series of discussions between the Department of Feeder Roads 

(DFR) of the Ministry of Roads and Highways (MRH) and the expert team of Japan 
International Cooperation Agency (JICA), both sides agreed on the revision of the 
Project Design Matrix 2 (PDM2) and the major modifications discussed as indicated in 
the Appendix I for the smooth implementation of the Project.  

Both sides also agreed on the implementation of the Project according to the 
revised version of the PDM2, i.e., “PDM3”, as described in the Appendix II and III to 
ensure that the self-reliant operation of the Project is sustained during and after the 
implementation period.  
 
 
Appendix I: Modification of the PDM2  
Appendix II: PDM3  
Appendix III: PDM2  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex-5 Page-50



Appendix I: Modification of the PDM2  
 

The Inputs were modified as shown in the Table below because Japanese side 
mainly came to be responsible for the operational cost of the field trials, including 
labour forces, through subcontracting agreement with contractors.  

The current version (PDM2) explicitly describes that the expenses for 
transportation for the counterparts and the material tests are supposed to be secured by 
Ghanaian side. For clarification, moreover, the daily allowances for the counterpart 
during the field trials shall also be allocated by Ghanaian side.  
 

Table: Modification of the PDM2  
Components of the PDM  Corrections  

Inputs  Japanese side  At the line of the field trials, the labour forces (supervisors, 

workers, etc.) and other necessary expenses were added to the 

“base and bituminous surface treatment.”  

Ghanaian side  At the same portion as shown above, the labour forces were 

deleted from the Ghanaian side because they were moved into 

the Japanese side.  
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I. Summary 
1. Progress 
1-1. Progress of Inputs 
(1) Japanese Side Input  

Item Achievement (as of 31st July) 
Japanese Experts Following 13 experts in total have been dispatched to the Project, under the 

position below. The total Man/Month of these experts was 40.30 MM up to 
31st July. Details are given in Attachment-1. 
 

Expert Position Man/Month (MM) 
Motoki Ogawa Chief Adviser /  

Rural Road Development 
7.67 

Seiji Kadooka Deputy Chief Advisor / 
Road Pavement technology 

5.23 
 

Hiroaki Takahashi LBT Guidelines 2.87 
Kazunori Kobayashi Cost Estimation/ 

Safety Gard 
2.50 

Tetsuo Sakamoto Site Supervisor 5.33 
Ikumasa Kawasaki Site Supervisor 3.00 
Masanori Takeishi Maintenance and  

Machinery Equipment 2.50 

Naoko Sasaki Environment Considerations 2.00 
Yumiko Takeda Project Coodination1 / 

Training Plan 2.17 

Takaaki Hirakawa Monitoring and Evaluation 1 4.43 
Mayumi Shoji Project Coordination 2 / 

Monitoring and Evaluation 2 1.13 

Tatsumi Tokunaga Project Review 0.30 
Tomoe Iehisa Project Coordination 2 1.17 
Total (by the end of 31stJuly, 2018) 40.30 

   
 

Local Operation 
Cost 
 
 
 
 
 
 
 
 
 

Local operation cost was mainly utilized for the following items 
No. Items US$ No. Items US$ 

1 Transport Cost 
 (domestic) 68.971 6 Allowance and 

Accommodation 10,378 

2 Communication 
Cost 2,066 7 Local Consultants/ 

Advisor 54,742 

3 Equipment 
Purchased 209,959 8 Others 17,033 

4 Third Country 
Training 55,742 9 

Sub-Contract  
(1st Trial 
Construction) 

239.744 

5 
Meeting, 
Workshop and 
JCC 

27,959 10 
Sub-Contract  
(2st Trial 
Construction) 

108,448 
 

Equipment Copy machine, projector and construction machinery were provided. Details are 
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given in Attachment-2. 
Study tour in 
the Third 
country 

The study tour to the third country, titled “The study tour for developing guideline 
of bituminous sealing technology” was implemented from 5th to 18th November, 
2017 in South Africa and Ethiopia. The name and position of the Ghanaian 
counterparts are given in the following table.  
 

Name of Participants Position /Organization 
Mr. Ibrahim Seidu  
(Only for Ethiopia) 

Director, RSIM/MRH 

Dr. K. Osafo Ampadu Deputy Director of Planning/DFR 
Eng. K. Omane-Brimpong Principal Engineer/DFR 
Dr. Patrick Bekoe Amoah  Senior Engineer/DFR 
Eng. Bernard Williams Amoah Mechanical Engineer/DFR 
Eng. Frank Amofa Agyemang Assistant Engineer/DFR 
Eng. Joseph Mawusi Adekponya Assistant Engineer/DFR 
Dr. Issac Mensah Principal Quality Surveyor/DFR 
Eng. Frederick Addison Senior Engineer/DFR 
Eng. Christopher Ampah Essel Senior Technician Engineer/DFR 
Eng. Emmanuel Opoku-Adusei Assistant Engineer/KTC 

 
The outline of the activities is given in Attachment-5. 
 

 
 (2) Ghana Side Input 

Item Achievement (as of 31st July) 
Counterparts The following Counterparts have been assigned for the project. 

DFR Head Office Director 
Deputy Director of Planning 
Principal Engineer 
Senior Engineer 
Mechanical Engineer 
Assistant Engineer 

DFR Eastern Region Regional Manager 
Principal Quality Surveyor 
Senior Engineer 
Senior Technician Engineer 

Details are given in Attachment-3. 
Local Operation Cost Operation cost for the Project funded by Ghana side includes the running 

office cost, the material test, and road preparation up to sub-based level of the 
1st Trial Construction. Details are given in Attachment-4. 

 
1-2 Progress of Activities 
Details are given in Attachment-5. 
 
1-3 Achievement of the Outputs  
1-3-1 Achievement of the Output 2  
(1) Lab test of materials  

There were 6 lab tests of materials for 2nd field trial. The findings indicate that all 6 test 
results were “acceptable.” During the field trial, only acceptable materials are used for the 
construction works.  
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Table 1: Results of the lab tests during 2nd field trial  

No. Date  Test Item  Test Result  Ref. No 

1 14th Mar., 2018 Gravel at Obomofodensua 
Borrow Pit 1 (Sub-base) Acceptable DFR/ER/RML/ 

GOG/SB/01/2018 

2 9th April., 2018 Gravel at Obomofodensua 
Borrow Pit 2 (Sub-base) Acceptable DFR/ER/RML/ 

GOG/SB/02/2018 

3 17th April. 2018 Bitumen Emulsion K3-70 Acceptable GHA/CML/TF.13/ 
604 

4 17th April.,2018 Bitumen Emulsion K2-70 Acceptable GHA/CML/TF.13/ 
605 

5 25th April.2018 Gravel at Obomofodensua 
Borrow Pit 3 (Base) Acceptable DFR/ER/RML/ 

JICA/BS/03/2018 

6 2nd May, 2018 Gravel at Obomofodensua 
Borrow Pit 4 (Base) Acceptable DFR/ER/RML/ 

JICA/BS/04/2018 
Note 1 
Acceptable: Lab test of materials was passed and fully utilized.  
Note 2 
BS: Base  
CML: Central Material Laboratory  
DFR: Department of Feeder Roads - Koforidua  
ER: Eastern Region  
GHA: Ghana Highway Authority, Accra  
GOG: Government of Ghana  
RML: Regional Material Laboratory  
SB: Sub-base  

 
(2) LBST construction standard (Form 3)  

It is not ready to complete the Form 3 because 2nd field trial is still ongoing at the end of 
July. However, as there were several challenges during 1st field trial, the following points shall be 
monitored to prevent them from occurring again in 2nd field trial:  

・ Base treatment;  
・ Road width;  
・ Dust balls; and  
・ Worker’s injury.  

 
In terms of the base treatment, the compaction (standard specification: 98%) was not 

accepted because the percentage of compaction was out of range (93.03% at minimum and 96.25% 
at maximum). Also, the road width (standard specification: 6m) was 5.5m for the sake of time 
constraint. In connection with dust balls, as they were often observed in concrete mixers, a new type 
of mixer, pan mixer, is used at site on a trial basis. Although concrete mixer caused material loss due 
to dust balls, there are prospects that the loss will be reduced because pan mixers can stir more 
efficiently than concrete mixers. Lastly, concerning “worker’s injury,” as a road worker was injured 
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in 1st field trial, zero injuries are sought to be achieved.  
Other than the points explained above, as a toilet facility for workers has not been 

established yet, it is necessary for workers to be able to use the facility during construction works.  
 
(3) Task rates  

It is not ready to prepare the task rate since 2nd field trial is still ongoing at the end of July. 
With reference to cold mix asphalt, the data extracted from K1-70 (rapid-setting)/K3-70 
(slow-setting), with/without fillers, and pan mixer/concrete mixer will be compared to make sure the 
materials are properly and efficiently utilized for LBT road works.  
 
1-3-2 Achievement of the Output 3  

It is not ready to measure the achievement of Output 3 at this moment because the guideline 
development is still ongoing. Also, the guideline directly links to the Form 1 and Form 3 which are 
the checklists of the LBST development and construction standard respectively.  
 
1-4 Achievement of the Project Purpose  
(1) Development of labour-based bituminous surfacing technology (LBST: Form 1)  

There are two (2) indicators in the Project Purpose. In terms of the indictor 1, it is not ready 
to complete the Form 1 to check the development of LBST because 2nd field trial is still ongoing.  

During 1st field trial, as the “method statement” and “cash flow” of work planning were not 
submitted to DFR, the project team shall observe those documents to be submitted by the contractor 
in 2nd field trial.  
 
(2) Self-evaluation of DFR officials, including Eastern Region, for acquiring LBST:  

The indicator 2 is the self-evaluation of DFR officials for acquiring LBST, and the target 
value was reestablished in 70.0% since the initial target (65.0%) had consecutively been achieved by 
January 2018. In order to confirm the progress of their understandings, therefore, the fifth 
questionnaire survey was conducted again on the basis of the question items (Q1 – 10) as indicated 
in the table below.  
 

Table 2: The self-rating results of DFR officials for acquiring LBST (Five-point scale)  
 1st Ques. 

(Jul 2016) 
31 respondents 

2nd Ques.  
(Jan 2017) 

30 respondents 

3rd Ques.  
(Jul 2017) 

29 respondents 

4th Ques.  
(Jan 2018) 

31 respondents 

5th Ques.  
(Jul 2018)  

29 respondents 
Q1. Planning skills and 
knowledge of road works  45.2% 56.7% 78.5% 71.0% 77.2% 

Q2. Road structure design 
and/or drawing  46.5% 52.0% 69.3% 69.7% 69.0% 

Q3. Contents of Bill of 
Quantities (BOQ)  49.7% 55.3% 70.7% 68.4% 71.7% 
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Q4. Cost estimation  46.5% 54.7% 64.3% 67.7% 71.7% 

Q5. Road inspection tasks  45.8% 55.3% 80.0% 74.8% 73.8% 

Q6. Safety practice for 
workers and road users 
during road works  

47.1% 52.7% 69.3% 63.9% 70.3% 

Q7. Technical advice and 
supports for a contractor  40.0% 50.0% 76.4% 72.3% 74.5% 

Q8. Time management of 
road works during the 
execution periods  

43.9% 46.0% 60.7% 61.9% 68.3% 

Q9. Monitoring of road works  45.2% 51.3% 75.0% 68.4% 76.6% 

Q10. Standard specification 
of the LBST  37.4% 51.3% 71.4% 71.3% 71.0% 

Total Rating  
on Average (Q1 – Q10)  44.7% 52.5% 71.5% 68.8% 72.4% 

Source: Questionnaire survey through the Form 2 of the Monitoring System  
 

The self-rating of DFR officials exceeded the target value because the total rating from Q1 
to Q10 on average was 72.4%. Also, DFR officials are confident of the “planning skills and 
knowledge (Q1: 77%)”, “technical advice and supports for contractors (Q7: 75%)”, and “monitoring 
of road works (Q9: 77%)” as indicated in the figures below. The ratings of those three items attained 
to 75% or higher. Through two field trials in Koforidua, C/P came to understand the work planning 
and provide technical advice for contractors as well as conduct monitoring operations.  

On the other hand, two items did not attain to 70%, i.e., the “road structure design and/or 
drawing (Q2: 69%)” and “time management of road works (Q8: 68%).” Thus, it is required to 
enhance road structure design and time management of work progress. In terms of time management, 
however, as disbursement delay influences the road works by contractors, it cannot be simply 
concluded that “time management” did not attain to 70% in case of 2nd field trial.  
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1st Questionnaire Survey (July 2016)  2nd Questionnaire Survey (January 2017)  

  
3rd Questionnaire Survey (July 2017)  4th Questionnaire Survey (January 2018)  

 

 

5th Questionnaire Survey (July 2018)   
Figure 1: Self-rating results of DFR officials, including Eastern Region (Rader Chart)  
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Actual Results of Q1 to Q10  

(past five questionnaires)  
Average Ratings of Q1 to Q10  

(past five questionnaires)  
Figure 2: Tendency of past self-rating results of DFR officials (“Actual Results” and “Average 

Ratings” of each question item from July 2016 to July 2018)  
 
1-5 Changes of Risks and Actions for Mitigation  

In terms of the Important Assumptions, the Project shall pay attention to those conditions for 
the achievement of the Project Purpose and Overall Goal during the cooperation period. Regarding 
the budget issue after the termination of the Project, especially, there are some concerns to be 
explained below.  
 
(1) Important Assumption for the achievement of the Project Purpose:  

“There is no significant change in C/P assignment.”  
Although Dr. Ampadu, Dy. Director (Planning) of DFR as well as Project Manager, retired 

on 11th December 2017, it is considered that this condition does not severely affect to the 
achievement of the Project Purpose. This is because his successor, Mr. K.N. Akosah-Koduah 
assigned from 19th April 2018, had been involved in the Project as a chief engineer in the past 
and is working for the Project more intensively than ever before. Apart from this, there are no 
significant changes in C/P assignment.  

 
(2) Important Assumption for the achievement of the Overall Goal:  

“The budget for the measures necessary for the labour-based bituminous surfacing technology is 
secured.”  

Although the budget for the GOG portions in 2nd field trial was allocated, the payment to 
contractor was not executed on time when it was necessary. Under this emergent circumstance, 
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the contractor in 2nd field trial has endeavored to keep the construction works without 
interruption. Thus, even if the budget is allocated for the LBST measures after the project 
termination, it is crucial for DFR officials to monitor the budget disbursement from the Road 
Funds secretariat so as to achieve the Overall Goal. It is the most important remark as an 
undertaking of DFR after the termination of the Project because contractors are not able to apply 
LBST to feeder roads in Ghana without getting paid from GOG for the nationwide expansion.  

 
2  Delay of Work Schedule and/or Problems (if any)  
2-1 Detail and Cause  

By the end of July 2018, the work progress is around 73.5% (the work delay is 11.5% 
against the planned target 85%). The cause of this delay is the interruption of interim payment to the 
contractors by GOG. Because the sub-base and concrete ditch construction from the 3.9km to 4.4km 
section could not be completed as scheduled, the base construction which was planned to be 
executed was not launched on time. On the other hand, although the JICA team strongly requested 
DFR to proceed with the payment procedure promptly, the interim payment was not made by the end 
of July. Thus, the contractor requested for the postpone of contract for one month, by 20th August 
2018.  
 
2-2 Action to be taken  

The delay of DFR disbursement severely affected the project progress and outcome. 
Therefore, JICA Ghana Office submitted the letter to the Director of DFR in July 2018. It was 
difficult to execute the LBT construction works as planned during 2nd field trial because GOG was 
not able to disburse the budget for the sub-base construction through the Road Fund.  
 
2-3 Roles of Responsible Persons/Organization  

It is necessary for DFR to put in the maximum efforts to disburse the budget as scheduled 
for the achievement of the Project Purpose. Also, the Project Team needs the supports from JICA 
Ghana Office to complete 2nd field trial within the contract period, 20th August 2018, without the 
disbursement delay by GOG.  
 
1-6 Progress of Actions undertaken by JICA 
N/A. 
 
1-7 Progress of Actions undertaken by Government of Ghana 

In regard to the trial construction, the subgrade, subbase and water drainage facility is 
allocated as part of the Government of Ghana’s responsibility. The Project would take over above the 
sub-base and construct the base course and bituminous waring course. The target section of the trial 
will be from 2+700 to 5+550 and the Contractor, which is Bend-Kay Limited as same as the 
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Project’s contractor, has been in its position and has started their works since November 2017.  
 
1-8 Progress of Environmental and Social Considerations 

At section 0+400 of the target roads, there is a building that has to be demolished to 
complete the road since the building is blocking the half part of the road. The building owner has 
agreed GoG that he would vacate with proper compensation, and DFR has given report to Land 
Valuation Board to implement the land acquisition procedure.  

 
3  Modification of the Project Implementation Plan  
3-1 PDM  

There is no modification on the Project Implementation Plan for Ver 6.0. 
 
4.  Preparation of the Government of Ghana toward after the completion of the Project  
 

It is considered that there are three items need to be focused for the dissemination and 
sustainability of the LBST after completion of the Project. The first is to establish the base of the 
engineering technology of which the output of this Project would answer to its request. Second is a 
continuous production of demand of the work based on LBST and Government of Ghana is highly 
expected to be in charge of this field. The last is provision of training to engineers not only from the 
client but also the contractors. KTC is strongly expected to be the only agency who has the mandate. 
Following gives more closer view of the above three items. 
 
1) Establishment of engineering base 

The guideline prepared by this project would be the first version and to maintain guideline 
as useful, it is extremely crucial to keep updating the contents frequently to incorporate the latest 
knowledge. Also, considering the overall goal which will be accomplished in three years after the 
completion of the Project, it is expected to have a review and update in the third year after the Project 
completion. Following contents are expected to incorporate in the next update. 

 
a. Study the deterioration of the surface frequently on the trial section by monitoring 

frequently. 
b. Conduct further economic research and analysis to study the impact of LBST 
c. Conduct field trials in different climate, terrain and traffic conditions for dissemination 
d. Collect further actual construction data to make numbers in the guideline more 

precisely. 
 

2) Continuous production of demand 
Producing demand of LBST by the GoG is extremely crucial in terms of sustainability, and 
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for this, it is necessary to nationally adopt LBST as feeder road surface treatment as well the 
Guideline. The official statement of the Government is strongly expected to enhance the investment 
of the private sector to prepare LBST works. 

 
3) Provision of training  

Setting up training course on LBST is also a crucial matter for the dissemination of LBST, 
and KTC is considered to be the most appropriate agency to take over this issue. DFR shall cooperate 
with KTC to set up training course along the guidelines. To disseminate LBST across the country, the 
target of the training shall be not only the client side but also contractors, community representatives, 
and persons concerned need to receive the training. Most importantly, it is expected that GoG would 
allocate budget for the training.  
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II. Project Monitor1ing Sheet I & II 
II-1. Project Monitoring Sheet I (PDM 3) 
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II-2. Project Monitoring Sheet II (PO 6) 
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Attachments   
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     2:  Equipment  
     3:  Counterparts Designation 
     4:  Local Operation Cost (Ghana side) 
     5:  Progress of Activities  
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Attachment-1: Japanese Experts Assignment (as of 31st January 2018) 
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Attachment-2: Equipment (as of 31st July, 2018) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 23-Jan-16 Projector EPSON EB-S31 1 445.68 USD (Electronic retail shop in Japan) Expert Workshop
/Presentation DFR DFR

2 12-Feb-16 Printer Ricoh MPC2011 1 6,075.91 USD IMPC Intercom Programming &
Manufacturing Co. Ltd.

Expert Means of
Documentation

DFR DFR

3 3-Aug-16 Cold Bitumen Sprayer 1D10CB 2 5,950.00 USD Agria Machinery Services & Co.
Ltd C/P For Project

Activities KTC KTC/DFR

4 3-Aug-16 Plate Compactor Bell, PCX450 2 4,475.00 USD Agria Machinery Services & Co.
Ltd C/P For Project

Activities KTC KTC/DFR

5 3-Aug-16 Mobile Concrete Mixer Bell, 400D 1 2,987.50 USD Agria Machinery Services & Co.
Ltd C/P For Project

Activities KTC KTC/DFR

6 18-Aug-16 Tractor 75 HP, Diesel Engine, Tools 2 Afgri Ghana Company LTD. C/P For Project
Activities KTC KTC/DFR

7 18-Aug-16 Tralor Towed Type, 5000kg
capacity, Tools 2 Afgri Ghana Company LTD. C/P For Project

Activities KTC KTC/DFR

8 18-Aug-16 Spare parts for tractor
and tralor - 1 1,441.00 USD Afgri Ghana Company LTD. C/P For Project

Activities KTC KTC/DFR

9 26-Aug-16 Duplex Roller Atlas, LP750 2 32,373.18 USD Cemix Ltd C/P For Project
Activities KTC KTC/DFR

10 26-Aug-16 Engine Suction Water
Pump Technoele, KGP80D 2 1,297.48 USD Cemix Ltd C/P For Project

Activities KTC KTC/DFR

11 26-Aug-16 Mechanical Tool Set - 1 530.21 USD Cemix Ltd C/P For Project
Activities KTC KTC/DFR

12 8-Nov-16 Water Bowser ID5000L 1 8,850.00 USD Agria Machinery Services & Co.
Ltd C/P For Project

Activities KTC KTC/DFR

13 8-Nov-16 Manual hand Asphalt
Sprayer 1D10M 2 3,880.00 USD Agria Machinery Services & Co.

Ltd C/P For Project
Activities KTC KTC/DFR

14 8-Nov-16 Chip Spreader NCA, Chippy 4 27,580.00 USD Agria Machinery Services & Co.
Ltd

C/P For Project
Activities

KTC KTC/DFR

15 8-Nov-16 Spare parts - 1 3,143.00 USD Agria Machinery Services & Co.
Ltd C/P For Project

Activities KTC KTC/DFR

16 8-Dec-16 TRL Dynamic Cone
Penetrometer (DCP)

Code: 16-T0012/A, Weight,
86Kgs, Dims: 117x51x40cm 2 4,374.20 USD Askia Ltd C/P For Project

Activities KTC KTC/DFR

17 8-Dec-16 Spare parts - 1 10,613.94 USD Askia Ltd C/P For Project
Activities KTC KTC/DFR

18 16-Feb-18 Level Automatic Level 1 1,345.88 USD Deng C/P For Project
Activities

KTC KTC/DFR

19 4-May-18 Tow Grader GT9354-18
SN RMS18001G2165 1 14,188.00 USD Afgri Ghana Company LTD. C/P For Project

Activities KTC KTC/DFR

20 25-Jul-18 Pan Mixer 2 7,407.79 USD Kosamo Ltd. C/P For Project
Activities KTC KTC/DFR

TOTAL 209,958.77 USD

Hand OverProvider User Purpose of Use Place of Use Responsible
Person

No Date of registration Description/Name of
equipment / Goods

73,000.00 USD

Specification ・Standard QTY Price unit
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Attachment-3: Counterparts Designation 
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Attachment-4: Local Operation Cost (Ghana Side) 
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Attachment-5: Progress of Achievement 
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h 
Pr

in
ci

pa
l Q

ua
lit

y 
Su

rv
ey

or
, D

FR
 E

as
te

rn
 re

gi
on

 
・

 
Fr

ed
er

ic
k 

A
dd

iso
n 

Se
ni

or
 E

ng
in

ee
r, 

D
FR

 E
as

te
rn

 re
gi

on
 

・
 

C
hr

ist
op

he
r A

m
pa

h 
Es

se
l 

Se
ni

or
 T

ec
hn

ic
ia

n,
 E

ng
in

ee
r,D

FR
 E

as
te

rn
 re

gi
on

 
・

 
M

ot
ok

i O
ga

w
a 

Te
am

 L
ea

de
r, 

JI
CA

-L
BS

T 
・

 
Ta

ka
ak

i H
ir

ak
aw

a 
M

on
ito

rin
g,

 JI
CA

-L
BS

T 
・

 
Yu

m
ik

o 
Ta

ke
da

 
Tr

ai
ni

ng
/C

oo
rd

in
at

or
, J

IC
A

-L
BS

T 
・

 
To

m
oe

 Ie
hi

sa
 

Co
or

di
na

to
r, 

JI
CA

-L
BS

T 
・

 
A

nt
ho

ny
 M

en
sa

h 
Re

sid
en

t E
ng

.,J
IC

A
-L

BS
T 

・
 

G
ift

y 
G

be
ny

o 
Se

cr
et

ar
y, 

JI
C

A
-L

BS
T 

Th
e 

Fi
st 

In
te

ns
iv

e 
W

or
ks

ho
p 

w
as

 h
el

d 
in

 P
ep

ea
se

, E
as

te
rn

 R
eg

io
n 

fro
m

 2
6 

to
 2

8th
, 

Ju
ly

, 2
01

7.
 T

he
 p

ur
po

se
 o

f 
th

e 
w

or
ks

ho
p 

w
as

 to
 r

ev
ie

w
 th

e 
le

ss
on

 le
ar

nt
 f

ro
m

 th
e 

fir
st 

tri
al

 c
on

str
uc

tio
n 

an
d 

to
 d

isc
us

s 
w

ay
 fo

rw
ar

d 
fo

r t
he

 p
re

pa
ra

tio
n 

of
 th

e 
se

co
nd

 
tri

al
 c

on
str

uc
tio

n.
 T

he
 o

ut
lin

e o
f t

he
 re

vi
ew

 is
 g

iv
en

 a
s f

ol
lo

w
s; 

(a
) 

Pr
ep

ar
at

io
n 

・
 

Cu
t b

ac
k 

as
ph

al
t i

s 
us

ua
lly

 a
pp

lie
d 

to
 p

re
pa

re
 p

re
-c

oa
te

d 
ag

gr
eg

at
e.

 H
ow

ev
er

, 
co

ns
id

er
in

g 
th

e 
ch

ar
ac

te
ris

tic
s 

of
 L

BT
 th

at
 th

e 
w

or
ks

 s
ha

ll 
be

 d
on

e 
by

 la
bo

ur
, 

em
ul

sio
n 

ha
s 

a 
hi

gh
 p

riv
ile

ge
 th

at
 it

 d
oe

sn
’t 

us
e 

he
at

. F
or

 th
is,

 u
sin

g 
em

ul
sio

n 
fo

r b
ot

h 
pr

e-
co

at
in

g 
an

d 
pr

im
in

g 
w

as
 d

ec
id

ed
 a

nd
 d

es
ig

n 
w

as
 m

ad
e 

by
 e

xi
sti

ng
 

m
an

ua
ls 

an
d 

tri
al

 te
st 

at
 fi

el
d.

  
(b

) 
Ba

se
 C

ou
rs

e 
・

 
M

D
D

96
%

 w
as

 a
ch

ie
ve

d 
w

he
re

 9
8%

 is
 r

eq
ui

re
d 

un
de

r 
th

e 
M

RH
 s

pe
ci

fic
at

io
n 

fo
r 

ba
se

 c
ou

rs
e.

 I
t 

is 
fig

ur
ed

 o
ut

 t
ha

t 
th

is 
sh

or
ta

ge
 i

s 
ca

us
ed

 b
y 

15
0m

m
 

th
ic

kn
es

s 
of

 s
in

gl
e 

la
ye

r t
o 

co
m

pa
ct

 b
y 

pe
de

str
ia

n 
ro

lle
r, 

an
d 

by
 a

dj
us

tin
g 

th
e 

m
oi

stu
re

 c
on

te
nt

 a
fte

r a
nd

 n
ot

 b
ef

or
e 

th
e 

co
m

pa
ct

io
n.

  
・

 
U

nd
ul

at
io

n 
w

as
 o

bs
er

ve
d 

on
 s

ur
fa

ce
 a

fte
r 

co
m

pa
ct

io
n.

 A
lth

ou
gh

 th
e 

ra
ng

e 
of

 
de

vi
at

io
n 

w
as

 a
cc

ep
ta

bl
e 

fo
r 

gr
av

el
 s

ur
fa

ce
; 

fo
r 

bi
tu

m
in

ou
s 

su
rfa

ce
, 

it 
is 

de
sir

ab
le

 to
 se

cu
re

 h
ig

he
r e

ve
nn

es
s. 

Fo
r t

hi
s, 

it 
is 

ad
vi

se
d 

to
 u

til
iz

e 
to

w
- g

ra
de

r 
be

fo
re

 c
om

pa
ct

io
n.

  
・

 
Th

e 
ca

m
be

r w
as

 m
ad

e 
in

 8
%

 fo
r t

he
 u

su
al

 a
m

ou
nt

 o
f g

ra
ve

l s
ur

fa
ce

. H
ow

ev
er

, 
3%

 is
 u

su
al

ly
 a

pp
lie

d 
in

 b
itu

m
in

ou
s 

pa
ve

m
en

t r
oa

ds
 a

nd
 h

en
ce

 b
ot

h 
gr

ad
ie

nt
s 

sh
ou

ld
 b

e 
co

m
pa

re
d 

at
 t

he
 n

ex
t t

ria
l 

co
ns

tru
ct

io
n.

 B
y 

lo
w

er
in

g 
th

e 
gr

ad
ie

nt
, 

m
at

te
r 

of
 s

pr
ay

ed
 e

xt
ra

 e
m

ul
sio

n 
flo

w
 o

ut
 to

 t
he

 s
ho

ul
de

r 
is 

ex
pe

ct
ed

 t
o 

be
 

so
lv

ed
 a

nd
 a

pp
ro

pr
ia

te
 sp

ra
y 

ra
te

 sh
ou

ld
 b

e 
co

ns
id

er
ed

 a
s w

el
l. 

・
 

Co
ns

tru
ct

in
g 

a 
6m

 w
id

th
 s

ur
fa

ce
 o

n 
th

e 
6m

 w
id

th
 b

as
e 

co
ur

se
 is

 d
iff

ic
ul

t t
o 

en
su

re
 t

he
 r

eq
ui

re
d 

de
ns

ity
 a

nd
 e

ve
nt

ua
lly

 t
he

 s
ho

ul
de

r 
be

co
m

e 
lo

os
e.

 I
t 

is 
di

ffi
cu

lt 
to

 a
ch

ie
ve

 s
uf

fic
ie

nt
 c

om
pa

ct
io

n 
de

ns
ity

 u
nl

es
s 

th
e 

co
m

pa
ct

io
n 

w
id

th
 

is 
w

id
er

 th
an

 th
e 

de
sig

n 
an

d 
cu

tti
ng

 th
e 

ed
ge

 a
nd

 re
fo

rm
in

g 
th

e 
slo

pe
. A

lth
ou

gh
 

th
e 

vo
lu

m
e 

of
 e

m
ul

sio
n 

th
at

 h
as

 fl
ow

ed
 o

ut
 w

as
 le

ss
 th

at
 th

e 
pr

im
er

 c
oa

t, 
th

e 
sa

m
e 

te
nd

en
cy

 w
as

 o
bs

er
ve

d 
on

 th
e 

se
al

 c
oa

t a
lso

. 
 

(c
) 

Su
rfa

ce
 D

re
ss

in
g 

・
 

Si
nc

e 
w

at
er

 a
ffe

ct
s 

th
e 

ad
he

sio
n 

of
 e

m
ul

sio
n 

to
 t

he
 a

gg
re

ga
te

, 
ap

pr
op

ria
te

 
cu

rin
g 

m
ea

su
re

s a
fte

r p
re

-c
oa

tin
g 

th
e 

ag
gr

eg
at

e 
is 

re
qu

ire
d.

 
・

 
Re

ga
rd

in
g 

ha
ul

in
g 

an
d 

sto
ra

ge
 o

f t
he

 e
m

ul
sio

n,
 in

iti
al

ly
 c

on
tra

ct
or

 u
se

d 
em

pt
y 

dr
um

s 
to

 fi
lls

 a
t t

he
 p

la
nt

 a
nd

 c
on

ve
y 

to
 th

e 
sit

e.
 H

ow
ev

er
, t

o 
re

du
ce

 ti
m

es
 o

f 
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ha
ul

in
g,

 th
e 

co
nt

ra
ct

or
 c

ha
ng

ed
 to

 c
on

ve
y 

em
ul

sio
n 

by
 u

sin
g 

5,
00

0 
lit

er
 ta

nk
. 

Th
e 

em
ul

sio
n 

w
as

 p
ou

re
d 

fro
m

 t
he

 ta
nk

 to
 b

uc
ke

ts 
an

d 
th

en
 to

 d
ru

m
s 

ev
er

y 
da

y. 
A

fte
r 

th
is 

m
et

ho
d 

w
as

 a
pp

lie
d,

 c
lo

g 
in

 th
e 

as
ph

al
t d

ist
rib

ut
er

 p
ip

es
 w

as
 

ob
se

rv
ed

. 
Th

is 
w

as
 c

on
sid

er
ed

 b
ec

au
se

 t
he

 v
isc

os
ity

 o
f 

th
e 

em
ul

sio
n 

ha
s 

ch
an

ge
d 

fo
r 

it 
ha

s 
sto

re
d 

in
 t

he
 t

an
k 

fo
r 

a 
lo

ng
 t

im
e 

th
an

 b
ef

or
e 

an
d 

th
e 

em
ul

sio
n 

ha
s 

di
sc

om
po

se
d.

 T
o 

so
lv

e 
th

is 
m

at
te

r, 
tru

ck
 a

sp
ha

lt 
di

str
ib

ut
or

 w
as

 
ap

pl
ie

d 
to

 s
to

ra
ge

 th
e 

em
ul

sio
n.

 T
hi

s 
eq

ui
pm

en
t w

ill
 c

irc
ul

at
e 

th
e 

em
ul

sio
n 

in
 

th
e 

di
str

ib
ut

or
 a

nd
 w

ill
 a

vo
id

 th
e e

m
ul

sio
n 

to
 b

e 
di

sc
om

po
se

d.
  

・
 

Co
nt

ro
lli

ng
 th

e 
sp

ra
y 

ra
te

 o
f e

m
ul

sio
n 

w
as

 m
ad

e 
by

 m
ea

su
rin

g 
th

e 
ar

ea
 sp

ra
ye

d 
an

d 
co

ns
um

ed
 v

ol
um

e,
 a

nd
 it

s 
sp

ra
yi

ng
 s

pe
ed

. T
hi

s 
m

et
ho

d 
w

or
ke

d 
ve

ry
 w

el
l 

an
d 

ev
en

 p
ra

ct
ic

al
. I

t w
as

 a
bl

e 
to

 a
dj

us
t t

he
 a

re
a 

to
 b

e 
sp

ra
ye

d 
an

d 
its

 sp
ee

d 
by

 
ob

se
rv

in
g 

th
e 

w
or

ks
. 

 
・

 
Ch

ip
py

 w
as

 a
pp

lie
d 

to
 s

pr
ea

d 
ag

gr
eg

at
es

. H
ow

ev
er

, a
pp

ro
x.

 1
5%

 b
ey

on
d 

th
e 

de
sig

ne
d 

sp
re

ad
 ra

te
 w

as
 o

bs
er

ve
d.

  
(d

) 
Co

ld
 M

ix
 A

sp
ha

lt 
・

 
A 

lo
t 

of
 d

us
t 

ba
lls

 c
am

e 
ou

t 
du

rin
g 

pr
od

uc
in

g 
co

ld
 m

ix
. 

A
cc

or
di

ng
 t

o 
th

e 
ex

iti
ng

 L
BT

 m
an

ua
ls,

 it
 s

ay
s 

th
at

 p
ro

pe
r 

m
oi

stu
re

 c
on

tro
l o

f 
th

e 
m

at
er

ia
ls 

is 
re

qu
ire

d 
th

at
 e

xc
es

siv
el

y 
m

oi
st 

or
 d

ry
 w

ill
 b

e 
th

e 
ca

us
e 

m
ak

in
g 

th
e 

du
st 

ba
lls

. 
Fo

r o
ur

 c
as

e,
 s

in
ce

 th
e 

co
ns

tru
ct

io
n 

w
as

 c
ar

rie
d 

ou
t d

ur
in

g 
th

e 
ra

in
y 

se
as

on
, i

t 
is 

co
ns

id
er

ed
 th

at
 th

e 
qu

ar
ry

 d
us

t h
ad

 to
o 

m
uc

h 
m

oi
stu

re
. F

or
 th

is,
 th

e 
qu

ar
ry

 
du

st 
w

as
 d

rie
d 

un
de

r t
he

 s
un

 b
ef

or
e 

m
ix

tu
re

, a
nd

 th
en

 it
 h

ad
 a

n 
im

pr
ov

em
en

t 
ex

tre
m

el
y. 

 
・

 
D

ur
in

g 
th

e 
co

ns
tru

ct
io

n 
it 

w
as

 f
ou

nd
 t

ha
t 

th
e 

nu
m

be
r 

of
 p

ar
tic

ul
ar

 t
oo

ls 
fo

r 
co

ld
 m

ix
 s

uc
h 

as
 g

ui
de

 ra
il 

w
ill

 b
ec

om
e 

th
e 

co
nt

ro
l o

f t
he

 c
on

str
uc

tio
n 

sp
ee

d.
 

Th
e 

m
ax

im
um

 c
on

str
uc

tio
n 

le
ng

th
 o

f 
a 

se
ct

io
n 

is 
ab

ou
t 5

0 
m

. G
ui

de
 r

ai
l 

to
 

co
ns

tru
ct

io
n 

50
m

 w
ill

 b
e 

2 
lin

es
 (

10
0 

m
) 

of
 th

ic
kn

es
s 

20
 m

m
 r

ai
l ,

an
d 

1 
lin

e 
(5

0 
m

) o
f t

hi
ck

ne
ss

 6
 m

m
 ra

il.
  

Th
is 

w
ill

 b
e 

a 
se

t f
or

 o
ne

 s
ec

tio
n 

an
d 

at
 le

as
t 

to
ol

s f
or

 2
 se

ct
io

ns
 is

 d
es

ire
d 

be
 p

re
pa

re
d 

fo
r s

m
oo

th
 im

pl
em

en
ta

tio
n.

  
・

 
W

as
te

 m
at

er
ia

l s
tic

k 
on

 th
e 

su
rfa

ce
 in

sid
e 

th
e 

co
nc

re
te

 m
ix

er
 a

nd
 th

is 
af

fe
ct

s 
th

e 
qu

al
ity

 o
f t

he
 n

ex
t c

ol
d 

m
ix

. F
or

 th
is,

 su
ffi

ci
en

t a
m

ou
nt

 o
f d

ie
se

l o
il,

 st
ro

ng
 

K
el

en
 st

ic
k 

to
 re

m
ov

e 
sti

ck
y 

as
ph

al
t a

nd
 c

le
an

in
g 

at
 th

e 
en

d 
of

 e
ve

ry
 w

or
k 

w
as

 
re

qu
ire

d.
 

(e
) 

O
th

er
s 

・
 

A
t 

le
as

t o
ne

 m
on

th
 w

as
 n

ee
de

d 
to

 tr
ai

n 
an

d 
le

t u
nd

er
sta

nd
 th

e 
w

or
ks

 t
o 

th
e 

co
nt

ra
ct

or
 a

nd
 l

ab
ou

rs
. 

Tr
ai

ni
ng

 m
an

ua
l 

ne
ed

ed
 s

ep
ar

at
el

y 
to

 t
he

 t
ec

hn
ic

al
 

gu
id

el
in

e.
 

・
 

Th
e 

co
nt

ra
ct

or
 d

id
 n

ot
 p

os
se

ss
 a

ny
 L

B
T 

eq
ui

pm
en

t e
xc

ep
t c

on
cr

et
e 

m
ix

er
 a

nd
 

co
m

pa
ct

or
. H

ow
ev

er
, f

or
 th

e 
bi

tu
m

in
ou

s 
su

rfa
ce

 w
or

ks
, o

th
er

 e
qu

ip
m

en
t s

uc
h 
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as
 e

ng
in

e 
sp

ra
ye

r, 
ch

ip
py

, t
ra

ct
or

 a
nd

 to
w

 g
ra

de
r a

re
 n

ee
de

d.
 C

on
sid

er
in

g 
th

e 
di

ss
em

in
at

io
n 

of
 

th
e 

gu
id

el
in

e, 
str

on
g 

in
vo

lv
em

en
t 

an
d 

str
at

eg
y 

of
 

th
e 

go
ve

rn
m

en
t f

or
 so

lu
tio

n 
is 

ne
ed

ed
. 

 
 Th

e 
co

nt
en

ts 
di

sc
us

se
d 

ab
ov

e 
w

er
e 

re
fle

ct
ed

 to
 th

e 
ta

bl
e 

w
hi

ch
 d

es
cr

ib
es

 th
e 

ch
ap

te
r 

an
d 

its
 o

ut
lin

e 
of

 th
e 

gu
id

el
in

e 
th

at
 w

as
 p

re
pa

re
d 

at
 th

e 
3rd

 te
ch

ni
ca

l m
ee

tin
g 

he
ld

 o
n 

9th
 N

ov
em

be
r. 

Th
is 

ta
bl

e 
sh

al
l b

e 
up

da
te

d 
an

d 
m

or
e 

in
fo

rm
at

io
n 

sh
al

l b
e 

ad
de

d 
as

 
pr

oj
ec

t 
pr

og
re

ss
 

ob
ta

in
ed

. 
A

fte
r 

th
e 

le
ss

on
 

of
 

th
e 

se
co

nd
 

tri
al

 
co

ns
tru

ct
io

n 
in

co
rp

or
at

ed
 in

 th
is 

ta
bl

e,
 it

 is
 e

xp
ec

te
d 

th
at

 th
is 

sh
al

l b
e 

th
e 

so
ur

ce
 o

f t
he

 G
ui

de
lin

e.
 

 A
lso

, u
nd

er
 th

e 
di

sc
us

sio
n,

 th
e 

co
nt

en
ts 

to
 b

e 
in

co
rp

or
at

ed
 in

 th
e 

se
co

nd
 tr

ia
l w

er
e 

gi
ve

n 
as

 fo
llo

w
s; 

(a
) 

A
no

th
er

 c
on

tra
ct

or
 s

ha
ll 

be
 h

ire
d 

to
 c

om
pa

re
 th

e 
pe

rfo
rm

an
ce

 (h
ow

ev
er

 s
am

e 
ro

ut
e 

an
d 

la
bo

ur
s)

 
(b

) 
To

 c
on

fir
m

 t
he

 s
tre

ng
th

 o
f 

th
e 

co
ld

 m
ix

 a
sp

ha
lt 

ac
ad

em
ic

al
ly

, M
ar

sh
al

l t
es

ts 
sh

al
l b

e 
ca

rri
ed

 o
ut

 in
 se

ve
ra

l t
es

t c
as

es
 

(c
) 

D
o 

tri
al

 b
y 

ch
an

gi
ng

 sp
ra

y 
ra

te
 o

f p
rim

er
 c

oa
t a

nd
 se

al
 c

oa
t 

(d
) 

O
bs

er
ve

 th
e 

be
ha

vi
ou

r o
f t

he
 s

pr
ay

ed
 e

m
ul

sio
n 

by
 c

ha
ng

in
g 

th
e 

ca
m

be
r o

f t
he

 
ba

se
 c

ou
rs

e.
 

(e
) 

D
o 

tri
al

 o
f s

pr
ea

d 
ra

te
 o

f t
he

 C
hi

pp
y 

by
 a

dj
us

tin
g 

th
e 

gu
id

e.
 

(f)
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