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A. Calculation of Ideal Conditions 

Steps to resolve the first problem to be addressed in this 
research is to create ideal conditions that will be used as a 
handle by the company. With the same volume problem but 
with a different number of delivery trucks, pallet packing 
arrangement in the truck is one of the best ways so it can be 
determined that the number of trucks needed by the rest of the 
space is minimum. 

Data processing ideal for structuring box on the capacity of 
the truck consists of several steps the calculation as follows: 
a. Make a list of all the parts that are sent through the route 

in question (RE-04) with the data part number, supplier, 
and the number of parts delivered. 

b. Make a list of the type and number of the box that is used 
each supplier. 

c. Calculate the total number of boxes that can be loaded in 
a truck with a volume obtained from multiplying the 
length, width, and height of the box with his number. 

d. Simulation box into the truck using the software to get the 
real condition of the total number of such calculations. 

B. Calculation of Ideal Conditions 

This simulation was made using the Tecnomatix Plant 
Simulation, visualization for companies on how the system is 
going on the route RE-04 in ideal conditions. Simulation 
model used in the manufacture of objects as follows: 

1. Source 

Source is an object, which can result in an entity when 
entering the system. The author uses 6 pieces each source 
producing a different entity types based on its suppliers, and 1 
piece of source to produce trucks (in the program, it is known 
transporter) used to take charge of Karawang Plant headed to 
several suppliers. 
 

TABLE I  
SOURCE NAME AND ENTITY 

Source Name Entity 

Source Transporter 

Source1 Part1 

Source2 Part2 

Source3 Part3 

Source4 Part4 

Source5 Part5 

Source6 Part6 

2. Entity 

Entity is an object to be processed in the simulation model. 
The author uses 6 pieces each entity as a kind of part that is 
delivered by each supplier. 

3. SingleProc 

SingleProc is an object that serves to process entity. In this 
model, which is used SingleProc of 7 pieces for each model 
the supplier and Karawang Plant is in this route. 

4. PlaceBuffer 

PlaceBuffer is an object that serves to store temporarily 
entity in accordance with the specified capacity. This 

simulation model using a single unit placebuffer, called 
“SingleProc7”. This object is simulated as a temporary 
warehouse at Karawang Plant that has unlimited capacity. 

 
TABLE II  

NAME OF ENTITY AND PROCESS 

Entity Name Process 

Part1 SingleProc1-TransferStation 

Part2 SingleProc2-TransferStation1 

Part3 SingleProc3-TransferStation2 

Part4 SingleProc4-TransferStation3 

Part5 SingleProc5-TransferStation4 

Part6 SingleProc6-TransferStation5 

 
TABLE III  

SINGLEPROC NAME AND SUPPLIER 

SingleProc Name Supplier 

SingleProc1 TRI 

SingleProc2 KYB 

SingleProc3 SGS 

SingleProc4 ASMO 

SingleProc5 NHC 

SingleProc6 SC 

SingleProc7 Plant Karawang 

5. Transporter 

Transporter is an active object entity that can load and bring 
it to the destination object. In this model, the transporter is 
used to model the truck route. Transporter will move from 
Karawang Plant, leading to 1which named TRI supplier, then 
headed to the supplier 2 that KYB, and continues to move in 
the sequence numbers of the suppliers above, which would 
end up returning to the Karawang Plant. Transporter will be a 
limited number of its units in one delivery system. 

6. Track 

Track is a passive object that serves as a transporter path. 
Track exist in this simulation using several pieces that set in 
accordance mapping the region, thus forming a closed-loop of 
Karawang Plant headed to some suppliers and back toward the 
Karawang Plant. In this model, the track can only be traversed 
in one direction so that the transporter cannot walk backwards 
toward his arrival. 

7. Transfer Station 

Transfer Station is an object that serves for the process of 
loading and unloading cargo from an object into the 
transporter or vice versa. In this simulation, there are 6 units 
Transfer Station to load the goods to the transporter in each 
supplier, and one TransferStation to unload from the 
transporter at Karawang Plant. Every process of loading the 
goods on each supplier varies according to the data obtained 
from the company. 

8. Drain 

Drain is an object that serves as the expiration of the entity 
after undergoing the whole process on the system. In this 
model, drain described as a part of its stored at Karawang 
Plant, which had been taken from each supplier. 
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TABLE IV  
NAME OF SUPPLIER AND TIME LOADING 

Supplier Loading Time (min.) 

TRI 15 

KYB 15 

SGS 15 

DI 20 

NHC 15 

SC 20 

9. EventController 

EventController is an object that is used to control an 
existing simulation. It is including start, stop, accelerate, and 
slow down the simulation. 

C. Calculation of Ideal Conditions 

The third step of the solution to this problem is to calculate 
logistics costs in ideal conditions. The author makes a simple 
mathematical formula to calculate logistics costs as follows: 

 

௅ܶ஼ ൌ ∑ ሾݔ௡ ൈ ௡ሿܤ
௡
ଵ             (1) 

 
whereas 

௡ݔ  ൌ ቀ൫ ௣ܸ ൈ ஻ܸைெ൯ ൊ ቁܾܥ ൊ  (2)      	ݐܥ
 

௅ܶ஼, Logistic Cost; ݔ௡, Delivery Truck; ܤ௡, Price of Delivery 
Truck; ௣ܸ, Volume Production; ஻ܸைெ, Volume BOM (Bill Of 
Material); ܾܥ , Capacity Box; ݐܥ, Fill Capacity Trucks. 

D. Design of Proposed Improvements 

The design is likely to be applied to the company are 
contained in these groupings these regions RE-04. The 
preparation of these groupings does with saving method. Daily 
production volume of each supplier will be input in the 
process of determining the route, as well as the total volume in 
one route will be used to calculate the amount of the delivery 
and efficiency of the truck. 

Due to this study based on these issues RE-04, which is at 
the area Cibitung, the preparation of this route will be limited 
to an area Cibitung. 

Overall these phases consist of two steps of determining the 
number of suppliers in one route and determine the order of 
his visit. Steps of determining the number of suppliers with 
Saving Method while his visit to the Nearest Neighbor 
sequence.  

In the completion of this study, these two steps will be 
combined in Fig. 6 as a diagram showing the overall steps of 
determining a route that includes Saving Method and Nearest 
Neighbor. 

The first step is to use the data matrix mileage of each 
supplier to the matrix is then used in calculating the savings if 
the merger is done. Distance can be calculated savings 
obtained if the two suppliers combined into one route. The 
following formula is used and examples of manual calculation 
distance savings for the supplier ASMO and ATL: 

 
S = d (0, A) + d (0, B) - d (A, B) 

 

   
Fig. 6 Route Determination Steps 

 
S = d (PLANT, ASMO) + d (PLANT, ATL) + d (ASMO, ATL) 

 
S = 36.2 + 48.2 - 5 = 79.4          (3) 

 
S, Savings distance; Di, j , The distance from point i to point j 
or j to i. 

From (3), it was obtained savings within a distance of 79.4 
km by combining supplier ASMO and ATL in one route. For 
all tables supplier will then be calculated as above. 

From the matrix of the savings, the values of the biggest 
savings have been taken to be combined. On saving matrix 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:10, 2015

3456

 

sa
SG
us
in
co

nu
Se
th
fro
di
sta
su
of

tra
Th
stu
m

AT
ac
eq

in
an
ite
su

ef
un

th
(F
th
[8

Te
co
un

amples were t
GT as an exa
sed are trave
corporation o

onditions. 
If the supplie

umber of dock
equencing the
at visit the su
om Karawang
stance to the 
arts from ATL

uppliers can be
f distance and 

ATL - 

ATL

Total time in
avel time betw
he average tim
udy was 5 mi

minutes, so the 
 Loading an
 Travel time
 Total time

dismissal x
 Total travel

x 5= (1-1) x
 Total time 

time betwe
minutes 

With conditi
TL and SGT

ccordance with
qual to 10 hour

From the tes
corporation o

nd SGT comb
eration, so the
uppliers have a

A. The Ideal C

The results 
fficiency of 97
nits per day. 

The calculati
e simulation 

Fig. 7) for the 
at can be used

8]). 
From these 

ecnomatix Pla
ompany regar
nder ideal co

taken between
ample calculat
el time and 
of ATL and 

er ATL and S
k that will be

e supplier use
upplier which 
g plant. When

plant is farth
L, and then SG
e seen in the m
time will be a

SGT - Industry 

L - SGT - Indust

n the route calc
ween the dock
me of travel be
inutes, while t
total time of t

nd unloading ti
e between the 
e of loading 
x 40 = 3 x 40 =
ling time betw
x 5 = 0 minute
= Total time o
en the dock + 

ons as above
T is equal t
h the requirem
rs (600 minute
t results the c
f ATL and SG

bined into one
 next step as t

a route. 

IV. D

Condition 

of these ca
7.4% with the

ion results ha
that has been
arrangement 

d in the calcu

 calculations
ant Simulation
rding logistics
onditions. Fro

n supplier AT
tion. Referring
the volume 
SGT condu

GT combined
e visited by a
es the Nearest
has the farthe

n seen at a di
her than the 
GT. Travel tim
matrix of time
as follows: 

 
= 20 + 62  =

 
try = 1 + 47.2 =

 
culated by the

k, and when lo
etween the do
the average ti
he route calcu
ime = 40 minu
dock = 5 minu
and unloadin

= 120 minutes 
ween the dock 
es 
of loading and
 travel time = 

, the total tim
to 202 minu

ments of the c
es). 
condition of to
GT already qu
e route. The w
the steps descr

DISCUSSION 

alculations pr
e use of truck

ave also been 
n done using 
to visualize t

ulation of actu

s, simulation
n to provide 
s system that

om the simul

TL value 94.
g to the param
of shipment

ucted tests on

d into one rou
as many as 1 
t Neighbor m
est distance lo
stance matrix
SGT, that the

me required be
e. So the calcu

= 82 minutes 

= 48.2 km 

e sum of trave
oading or unlo
cks that used 
ime unloading
ulation are: 
utes / stop poin
utes 
ng = Total 

= (Number d

d unloading +
120 + 0 + 82 

me of one rou
utes. That tim
ompany that l

otal travel tim
ualified so tha
whole of this s
ribed above un

roduce an av
ks as much as

 demonstrated
Autodesk In

the box into a
ual conditions

ns run with
visualization 
t occurs whe
ation, obtaine

 

.4 and 
meters 
ts, the 
n two 

ute, the 
dock. 

method, 
ocation 
, ATL 
e visit 
etween 
ulation 

l time, 
oading. 
in this 

g is 40 

nt 

points 

ock-1) 

 travel 
= 202 

ute for 
me in 
less or 

me, the 
at ATL 
step is 
ntil all 

verage 
s three 

d with 
nventor 
a truck 

(as in 

h the 
of the 

en run 
ed the 

num
piec
muc
calc

 

 
C

whe
- in
whe
ther
170

B
that
mak

 

B

A
cost
whi

mber of pallets
ces, and each 
ch as three 
culations abov

Fig. 7
 

C

Calculation of
ere the cost of 
n a month with
en we compar
re is 87 mont
0.815.800, -.  
By that calcul
t can reduce 
king arrangem

Fig. 8 D

B. Proposed Im

After getting th
t of shipping i
ich used by th

s to be taken 
month is 167
trucks per d

ve. 

Simulation Set

TAB
CALCULATION RE

Variable 

Total Throughpu

Total Throughpu

f logistics co
f logistics for t
h only 60 del
red to the actu
th delivery tr

ation, we can
costs Rp. 5

ment of the box

Differences Actu

mprovements C

he results of t
is done at the 
he company i

every day in 
9 pieces, if th

day such as 

tup Box against 

BLE V 
SULTS SIMULATIO

Numbe

ut/day 82 

ut/month 1679 

osts when in 
that route only
livery trucks. 
ual conditions 
ruck resulting 

n recommend 
3.011.800,- in

x implemented

ual Condition w

Conditions 

the new group
basic cost ap

is the cost pe

the amount o
he use of truck

visualization 

Trucks 

ON 

er 

ideal condit
y Rp. 117.804.
It’s very diffe
that occur, w
in a cost of

to the compa
n a month w

d in this compa

with Ideal 

ping, counting
pproach. Finan
er delivery, w

of 82 
ks as 

and 

 

ions, 
.000, 

ferent 
where 
f Rp. 

anies 
when 
any. 

 

g the 
ncing 
where 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:10, 2015

3457

 

ea
ki
co
ca
sa

an
ki
ca
im

in 
on
co
ro

ca
th

 
݂ܧ

௧ܸ

th
an
pe
ab
th

stu
ten
of
no

ach route has d
lometer dista

omponent of 
alculation of th
ame Third Part

The approach
nd third party
lometer dista

alculating the
mprovements. 

From these c
 n delivery tru

nly Rp 23.84
ompared to th
oute which pro

 

Route Before 

RE03 

RE04 

RE13 

RE22 

RE23 

Route 
Before 

Nu
Truc

RE03 

RE04 

RE13 

RE22 

RE23 

Tota

 
In addition to

an be improve
e proposed im

 

݂݂. : Truck E

௧௥௨௖௞: Truck C
So the secon
at company c

nd increase the
er day when m
bove when the
e region Cibit

One of the is
udy is the h
ndencies caus
f good plannin
ot be predicted

different shipp
ance because
transportation

he price that th
ty Logistics (3
h is using the 
y logistics (3P
ance Rp 17,8
e logistics 

alculations, it 
ucks. The new

44.040,60 in a
he actual con
oduces a day fe

CALCULATION

Price of Truc

IDR 927,000.

IDR 1,963,400

IDR 927,000.

IDR 787,600.

IDR 927,000.

Average 

TA
CALCULATION

umber of 
cks Delivery 

3 

3 I

7 

9 

6 

al 

o the cost para
d truck efficie

mprovements. T

ൌ.݂݂ܧ

Efficiency, Vୱ
Capacity Volum
nd parameter 
can reduce co
e efficiency o
making his ne
e company im
tung. 

V. CON

ssues facing au
high cost of 
sed its logistic 
ng. It is causin
d from the ou

ping cost. The 
e the distan
n costs. The
he region Cibi
3PL).  
basic price be

PL). Then the
846, - is use

costs of th

can be produ
w route calcul
a day. It’s v

nditions that o
ee of Rp 27.81

TABLE VI 
N OF COST PER KIL

ck Distance 

00 50.7 

0.00 84.1 

00 43.5 

00 65.6 

00 64.9 

 
ABLE VII 
N OF COST DELIVE

Price of Truck 

IDR 927,000.00 

DR 1,963,400.00

IDR 927,000.00 

IDR 787,600.00 

IDR 927,000.00 

IDR 27,

ameters, there
ency when usi
Truck efficien

൬
ೇೞ೓೔೛೛೔೙೒
ೇ೟ೝೠ೎ೖ

൰

௡
   

ୱ୦୧୮୮୧୬୥: Total
me, ݊: Truck D
calculation, w
sts Rp. 3,966

of trucks by an
ew grouping w
mplementing i

NCLUSIONS 

utomotive com
logistics com

 operation run
ng additional t
utset by the co

use of ratio co
nce is a va
e following 
itung which us

etween the com
e average pric
ed as the rat
he data pro

uced cost of lo
lation, obtaine
very different 
occur wear th
10.600,00. 

LOMETER 

Cost/km

IDR 18,284

IDR 23,346

IDR 21,310

IDR 12,006

IDR 14,283

IDR 17,846

ERY 

Cost 

IDR 2,781,00

0 IDR 5,890,20

IDR 6,489,00

IDR 7,088,40

IDR 5,562,00

,810,600.00 

e are paramete
ing the new ro
ncy obtained fr

    

l Supplier Vo
Delivery. 
we can recom
,559.40, - in 
n average of 

which has exp
its planning d

mpanies in thi
mpany in all
nning in the ab
truck delivery
ompany when

 

ost per 
ariable 
is the 
ses the 

mpany 
ce per 
tio for 
oposed 

gistics 
ed cost 

when 
he old 

m 

4.02 

6.02 

0.34 

6.10 

.51 

6.00 

00.00 

00.00 

00.00 

00.00 

00.00 

ers that 
oute of 
from: 

 (4) 

olume, 

mmend 
a day, 
8.78% 

plained 
data in 

is case 
lowing 
bsence 

y could 
n there 

are 
redu

 
T

97.4
per 
Aut
Setu
man
visu
on t

T
pall
167
one 
mak
Rp. 
beco
plan

A
prop
supp
are:

W
imp
one 
per 
incl
1.

2.

[1]

problems tha
uce the cost of

Fig. 9 Comp

The design of
4% efficiency 
day. These c

todesk Invent
up box in 
nufacture simu
ualization to th
the route RE-0
The results of 
lets per day as
79 with the use

day. With th
ke a proposal 

53.011.800,-
omes the han
nning data. 
After getting i
posal of the 
pliers using S
 

Route

Route 2 

Route 3 : SG

With the im
provement, co

day and raise
day. The pro

ludes: 
Issues taken 
would be bet
that lead to th
In the calcula
improvement
It will furthe
costs when u

Bank Indonesia
(2014). Laporan

at occur. So, 
f logistics com

parison between

f the ideal con
with the use 

calculations p
tor to visualiz

the truck. 
ulation using T
he company ab
04 in the ideal 
f the simulatio
s many as 83, 
e of the delive

he calculation 
to the compa

- in a month 
ndle of the c

ideal conditio
improvement

Saving Metho

e 1 : ATL, GSEI

: SGT, SEIWA,

GS, NHC, ASM

mplementation
mpanies can 

e the efficiency
oposed sugges

at this researc
tter if the nex
he high cost o
ation of costs 
ts to the resea
er enhance the
using the detail

REFER

a, Kementerian K
n Perekonomian In

logistics desi
mpanies. 

 

n Old Route and

nditions yield
of trucks as m

proved using 
ze the actual 
This design 

Tecnomatix Pl
bout how the 
conditions. 

on showed tha
and reached o

ery truck a nu
of ideal cond
any that can r
when the set

company in 

ons, the autho
t in the form
od generates t

I, TTEC, SII, an
 

, TBINA, ICH, 
 

MO, DENSO, D
 

n of the pr
lower the Rp
y of the truck 
stion on solvi

ch based solel
xt study exam
f logistics com
for new route

arch use appro
e accuracy of 
ls of transport

RENCES  
Keuangan dan L
ndonesia 2011-20

ign is require

d New Route 

ded an averag
much as three u
the simulation
condition of
continued 

lant Simulatio
system that oc

at the total up
one-month fru

umber of 3 uni
ditions, the aut
reduce the co
tup made the 
implementing

or makes the 
m of groupin
three basic ro

nd TRI 

and KYB 

DSI, and NTC 

roposals of 
p 3.966.559 .4
k average of 8.
ing the next i

ly on one rout
mining other ro
mpanies. 
es in the prop
oach price per
the calculatio

tation costs.  

Lembaga Internas
014. 

ed to 

 

ge of 
units 
n on 
f the 
with 

on, as 
ccurs 

ptake 
uit in 
its in 
thors 
st of 
box 

g the 

draft 
ng of 
outes 

this 
40 in 
.78% 
issue 

te. It 
outes 

posed 
r km. 
on of 

sional. 



International Journal of Business, Human and Social Sciences

ISSN: 2517-9411

Vol:9, No:10, 2015

3458

 

 

[2] Badan Pusat Statistik Indonesia. (2014). Berita Resmi Statistik No. 
45/05/Th.XVIII. 

[3] Blueprint of Penataan dan Pengembangan Sektor Logistik Indonesia. 
(2008). Lampiran Peraturan Presiden Republik Indonesia Nomor 26 
Tahun 2012. 

[4] Gyulai, D., Pfeiffer, A., Sobottka, T., & Váncza, J. (2013). Milkrun 
Vehicle Routing Approachfor Shop-floor Logistics. Forty Sixth CIRP 
Conference on Manufacturing Systems 2013, 127-132.  

[5] Lowe, D. (2002). The dictionary of transport and logistics. Kogan Page. 
[6] A. Min´e, D. Simson, & D. Talia. (2013). A Heuristic Approach Based 

on Clarke-Wright Algorithm for Open Vehicle Routing Problem. 
Hindawi Publishing Corporation. 

[7] Law, A., W. Kelton. (2000). Simulation Modeling and Analysis 3rd. 
McGraw-Hill 

[8] George, J. A., & Robinson, D. F. (1980). A heuristic for packing boxes 
into a container. Computers & Operations Research, 73, 147-156.  


