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The objectives of the study were; 1) to study the problems and causes of delayed
picking in the warehouse of the case study's company, and 2) to increase the efficiency of
warehouse management by a collection of basic information on the monthly import and sale of
goods for the whole year 2021. This study uses a fishbone diagram to find the root cause,
manages inventory using ABC analysis, and changes the warehouse layout.

The results illustrated that the fishbone diagram analysis revealed the problem was
that employees spent too much time picking up the products. The research changes the warehouse
layout by starting from the analysis of the products using ABC analysis. The research found that
there were 2 types in group A, 1 type in group B, and 7 types in group C, respectively. This
research increased the warehousing space by 60 square meters from the original area of 1,015
square meters to 1,075 square meters or expanded the area by 5.9%. Furthermore, this research
increased a door on another side of the warehouse to reduce the picking time by around 50%.
Finally, the research increased the warehouse area by 1,125 square meters, increasing the slot of
pallet storage from 808 pallets to 2,480 pallets, which could increase approximately triple the
original size. In the operation process, this research selected a forklift whose size should not
exceed 1.3 meters. The researcher applied a visual control by setting the signboard to show each
pallet's status in each product type. Red color represents group A products, yellow color
represents group B products, and pink color represents group C products for the improvement

analysis of the warehouse area.
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INBOUND INVENTORY DYNAMIC ORDER CARRIER LABOR ANALYTICS 3PL
RECEIVING MANAGEMENT SLOTTING FULFILLMENT SHIPPING MANAGEMENT DASHBOARDS BILLING

SMART INVENTORY LOCATIONS

Continuously organizing and optimizing where inventory is stored and moved throughout the
warehouse. The smart algorithm greatly reduces travel time and management oversight
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Location: APD250-09H1
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Width Width Width
SA SSA S S A 55 A A SSA
“ N, N, N,
Width-1 = (S+A)+N,(2S+A)+S Width-2 = (S+A)+N,(2S+A) Width-3 = A+N,(2S+A)
DIUIUFU: 2N, +2 TIUIUTUIN: 2N,+1 DIUIUTUIN: 2N,
Note S: Shelf width; A: Aisle width; N: Positive integer

N38I 1: Width-1 = (S+A)+N,(2S+AMS / SIUIUFUIN: 2N, +2

aon B Aisle  Width  (A)
S pe 1 12 1.4 1.6 1.8 2 22 24 26 2.8 3
2 Wy 0 3.4 3.6 3.8 4 42 4.4 4.6 4.8 5 52 54
1 6.8 72 7.6 8 8.4 8.8 9.2 9.6 0 10.4 10.8
6 2 10.2 10.8 11.4 12 126 132 13.8 14.4 15 15.6 162
8 3 13.6 14.4 152 16 16.8 17.6 184 19.2 20 20.8 21.6

A58 2: Width-2 = (S+A)+N,(2S+A) / TIUIUFUIN: 2N,+1

U e 12 Aisle Width  (A)
e I 1 1.1 12 13 1.4 15 1.6 1.7 1.8 1.9 2
1 N, 0 22 23 2.4 25 2.6 2.7 2.8 2.9 3 3.1 32
3 1 5.6 5.8 6 6.2 6.4 6.6 6.8 7 72 7.4 7.6
2 9 93 9.6 102 | 105 | 108 | 1.1 | 114 | 117 12
7

3 12.4 12.8 13.2 13.6 14 14.4 14.8 15.2 15.6 16 16.4

N381 3: Width-3 = A+N,(28+A) / SIIUFUIN: 2N,

‘% UMY 1.2 Aisle Width  (A)
nha 1 1.2 14 1.6 1.8 2 2.2 2.4 2.6 2.8 3
0 N, 0 1 1.4 1.8 2.2 2.6 3 3.4 3.8 42 4.6 5
1 4.4 52 6 6.8 7.6 8.4 9.2 n 10.8 11.6 12.4
4 2 7.8 9 10.2 11.4 12.6 13.8 15 16.2 17.4 18.6 19.8
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SC 6000
SERIES

1.1 [ Manufacturer _‘ ‘Crown Equipment Garporation
cl12 | moger SCT 6010 SCT 6020 SCT 6020 SCT 6040 SCT 6040 | SCT 6060| SCT 6060
& 13 | 1e | 1 | w6 | 18 | 18 | =20
E[15 [Power electic battery
E|14 |Operator Type sit down
E[15 [Loaa Capacity Q|1 13 | 18 | 16 | 16 | 18 | 18 | 20
[ 16 [Load Contre c |mm 500

18 |Load Distance x| mm 316° | 366"

1.9 | Wheel Base y |mm| 1174 1282 1350 1498
£]2.1 [Woight less battery kg | 2420 2528 | 2528 2602 | o821 0800 | 2899
2[22 [Axie Loaa w_load front/rear ko | 3518/734 | 3548/053 | 4030/762 | 4074/341 | 4540/685 | 4676/884 | 4801/769
=123 | Axla Load w.0. load front/rear kg | 1314/1638[1421/1780] 1421/1780] 1535/1880| 1628/1806 | 1 735/1926[ 17351926

5.1 |Tyre Type ‘Super Elastic / SE

32 front 1878 | 200/50-10
g[3a |7 rear 140/66-9
F|35 |wheeis no. (x=driven) front/rear 2x/2

36 10ad side 010 | mm 919 | 922

Track width T T .

a7 power unit side 11 | mm 176

4.1 | Mast Tilt - see table 1 see table 2

42 |Mast collapsed height h1 | mm sea table 1 see table 2

43 |Free Lift w./ w.a. br ha | mm | see table 1 ses table 2

4.4 | Litt Height h3_ | mm see table 1 see table 2

45 |Mast extended height ha | mm see table 1 ses table 2

4.7 | Overhead Guard Height | siandard/opt. low h6 | mm 2105/ 1990

45 | Seat Helght 7 | mm 1078
| 4.12 Tow Hitch Height h10 | mm 520
g 4.15 | Lowered Fork Height h13 | mm 45
& 420 Hoadlength * o [mm| 1606 | 1804 | 1804 1912 16963 2071
£ [4.21] Overall widtn b1/b2] mm 1070 | 1129

i trow | mm 38x100 45x100

422 Fork standard/option E 990/ 760, 915, 1065, 1145, 1220, 1370, 1625

423/ Fork Carriage ISOFEM b5 | mm 24

[—rre=rronceaTmE Wt s -

[ [431] wih load below masi]_m1_| mm 76

| Ground Clearance
433 Working Aisle Width | minimum mm 56 tablo 3
4.35| Turning Radius Wa | mm| 1300 1403 1507 1704

[~ 151 |Teavel Speea W0 load kv 16/ 16
52 |Lift Speed w0, load mis 0.55/0.56 0.52/0.56 0.49/0.66
53 LLowarsﬂeﬁﬂ W0, load [ | . bswws0 } .
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