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## 4589130220 : MAJOR LOGISTICS MANAGEMENT

KEY WORD: OPTIMIZATION MODEL / REPOSITIONING EMPTY CONTAINERS
YUTTHANA LHAOPADCHAN : MODEL FOR OPTIMUM ALLOCATIOIN OF EMPTY
CONTAINERS IN THE CONTAINER SHIPPING LINER. BUSINESS. THESIS ADVISOR
1 ASS0C, PROF. PONGSA PORNCHAIWISESKUL, PHD, 101 pp. ISBN 974-53-2554-6.

This thesis examines a minimum cost solution from a linear programming model to allocate
empty containers in the container shipping liner business. The model has been developed using
Microsoft Excel Program and Solver add-in to solve for an optimal solution.

In the model formulation, variable for the flows of empty 20-foot long containers and 40-foot
long containers between locations have been defined. Required constraints and parameters are unit
cost of relocation and losses due to unmet demand, weekly demand for empty containers during the
study time horizon, The formulated model has been used to simulate a minimum cost solution for each
month. The major assumptions of the model are 1) To allow the relocation of empty containers
between the depots 2) To eonsider an opportunity cost that will occur when demand for empty
container can not be accommaodated. The opportunity cost is calculated from the margin of average
weight freight of cargo acceptance fiom Thailand to various trade lanes. The total minimum cost for
the time horizon was summarized and compared with the total cost of actual performance.

The finding of the study are 1) Total cost according to the model solution is 41.38% lower
compared to the current empty container allocation procedure 2) The model can reduce the number of
unmet demand over the current empty container allocation procedure by 4,516 units for 20-feet long
container and 3,997 units for 40-feet long container. The model solution could significantly reduce
customer's dissatisfaction as well as cut the opportunity losses by 41.42%. 3) The model solution can

also reduce out-of-pocket cost by 2% over the current empty container allocation procedure.

Academic year 2005 Advisor’s Signature ............coeeeens¥ivnns
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A dy A [l A Y o o 9 1 A (A& 9 VAo A [
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ﬂ?mmé’gﬂ’dmsiawumﬁ%'ﬂﬁﬁimqﬁngﬂmull%’wnmmﬁammuwﬁmm
d! d' o v 9 1 = 1
GlN%zgﬂweuT&N"lﬂﬂ1uamﬂmunumﬁmummmam”lﬂ

£ A A A ' I . .

emmmmﬂimwmmﬂme@Liawmmﬂu TEU (Twenty Equivalent Unit)
& A W 9 , v S =2 9 o~ ' Y , v I
FIUVUIANINUNITUTINNAVUIA 20° AIUU mmmmmﬂawmﬂmmmmﬂ 400 Ividu

1 9 OBJ} dy A Y o = = 9 1 = o
U8 TEU Iﬂﬂﬂﬁﬂﬂ!ﬂ’wﬁﬂﬂ ﬂﬂu!WﬂiﬁﬁTN”ﬁﬂﬂTu’)m!ﬂ3fJ“]JmEJ‘]JﬂDEJﬁu%EJLﬂEJ%ﬂ‘]Ji%’JN

UITNNVOUTD
4 Seamode frn Singapore to Laem Chabang Wfeek 200% 1 2 k= 4 4l Fab T Total
10 | Wessel Capacity TEU 1000  q720( 2100|1400 AT00( 20450
ipl =
12 |Empty + Full Import TEU 160 1537 | 2100 | 1400 | 1700 538
13 |Empty Import to Bkk custormer [FBkK] 20 ] a4 a0 3 164 1] 1251
14 |Emply Irnport to Lone custorner [FLrc) 20 a 53 458 a E70 1] 1186
15 | Total ernphy 20" import 1] 442 48 3z 834 1] 2438
i <z
17 |Empty Supphr 20° at Singapore 500 a0 1000 S00|  A000 450
18 |Emphy Imnport to Bkk custorer [FBkK] 40° ] 122 350 175 155 1] a0z
13 |Emply Irnport to Lone custorner [FLoc] 40 a T2 1] i3 Elg a 263
200 | Total ernphy 40 import ] 134 350 270 240 1] 1064
Z 4=
22 | Empty Supphy 40 at Singapore 200 400 250 200 260 400
22 | Resize empty 40" import TEU 0 282 Fo0 541 500 o
24 | Total Empty Import [20° + 401 TEU 0 221 1648 254 1234 1]
25 |Full Import to Bkk custorner (IBkKN] 20 ‘]BU A 209 140 204 02 144
26 |Full Import to L custormer [ILmicM) 20 ’ngﬂ 14 a9 1] a8 46 B2
27 | Full Iport to Bk custorner (1BKKN] 40° 105—' “, fd 40 164 123 it} T4 116
22 |Full Import to Lme customer [ILmah) s = 17 70 53 a8 a2 50
29 | Resize full 40" import TEU 114 468 "2 254 212 32
30| Total Full Irport TEU 160 TRE 552 546 =13 538

d‘ QU 1 Y 93 Y \J A =
E‘IJ‘V] 34. ﬂ]i’)ﬂ1Q!!ﬁﬂ\‘iﬁ?ufﬂﬁ‘i]ﬂﬁiﬁﬂ!ﬂﬁ]‘ﬂ]ﬂﬁi’ﬂulﬂﬂuuﬂﬁ"lﬂN
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3.2.4.3. Myumsdaassgilamaazvinavesaiugnla
[ o Y 1 A 1 Y L4 '
drunITaassqlaIveunoaueIne UADAIINABINITYBIA UG an
Tg 1 ' 1
uiuilv 4 drugesldin
Y Y ' Y =
®  M3iAdIIgulaImTausIINAVeIRULIA 20° NATUNTUNNA
¢ msiaasiRalamiesnnssnnvesd e 200 Aarurauniia
®  Ms5IAdIIN)AIMITOUTINNVBIGULIA 40° NAUNTUNNA
o nmisdadssdulamusausInnvesduia 40° Nauurauniis
[ 9 J 1 1 I a o R =X
mavaasIqulawaazvinavesaiuaepunmsins e lasfieda
a 9 P oAA [ Y a 1 9 5’ Y 1 A [ a 9
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a 9 1 d‘d 1 a 3 o a 9 1 9 1
YsnadulaniedgniiudiurauininwasivvesdTuiadilar Taun

a ' [ d a 1A a P Ao
Psmudulanunaennddaineu Ysuaduladauningndrvud Usuadulantaass

nniiSeunauntls nazdSnadulafisaassseninaududidiediy findaedSadud
ﬁ”himmaaauawiamméfmmiﬁumgﬂﬁﬂuf"f’ﬂmﬁifuq TagilSiadulausazvinad
JaassnaniSeunanniuasyniaudulardieiussilumaddans (Changing Cell) i
1#lunundrans

v
[

Ysumanudesns lgqularigniiudiuiaunneasiuesdsuunim
o J aszl [ I o [ a 1o quJ °
deamsvesgni luddaniduuazdilavidaly sounvisuadularidrsesiud (Safety
[ a 1 { o (% g a 1 { ]
Stock)  WndaelSinadulamladisesBudrludlanineunazSuadulainliamse
' Y Y o N 09/' dy A 19 Y A o ]
aueneuasnNNdeInsvedgna ludilaninen neime lilviinsaadiuanudeans
v Y
msldgularndidounas lulviimsvaassgulafeunainaudoans (No Backorder)
a 9 1 1 d’w 09/’ A % [
USnaguladazyinaninassnnsoussaneannusenrauntia lds
F ' ' ¥ VY v A o 4
adulawazszninaruqulaidisnuazgniin ineuanidevesnuniiaes Faezgn

@ouTod ldunanudunumsvudimesousinaee

33 |Bangkok 20'gp ek 200% 1 2 3 4 i Fah T Total

34 | Stock balance fm preavious period 20 361 206 a7 433 47z 333

35 |Emply return frn import custorner [IBkkN) 20 160 32 203 140 204 108

36 |Empty import fr Laern Chabang port (FEkk] 20 o 304 390 313 164 o 1251
37 |Bangkok-Laern Chabang rmovernert 20 o n o o n o n
38 | Total ernphy available at Bangkaok depet [Abkk] 20 21 B22 GBE 947 G40 am 4316
39 | Shortage 20 1) n o o n o n
40 |Net cortainer 20 621 E22 GBE 947 240 a

e B2

42 |Net dernand [Current + Safety + Mext - reserve - Short) an 389 g22 | ee ge8 | 486 | &M

4% | Customer dernand current period [DBkK) 2o 218 el 293 475 447 a3 2

44 | Safety stock ' 100 q00 100 100 A00 100

45 | Customer dernand next period [DEkkN) 20 335 3493 475 447 38 41z

46 | Emnphy container svailable to next period 20 361 208 a7 433 472 393 120

tﬂ‘ [ |l U % Y \J d‘ A
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34

Lacm Chabang 20°'gp Wz ek 2003 1 2 2 4 ] Fab T Total
Stock balance frn previous period 20 294 264 155 409 10z 429
Ernphy return friv impart custorner [|BkkN) 20 To 14 a4 B0 a8 45
Ernpty import frn Laem Chabang port [FEkK] LIy ] 52 458 ] E7D 1] 1126
Laem Chabang-Bangkok moverment 20 1) 0 o 1) 1] o 0
Total erpty available at laem Chabang depot [Abkk] a 464 426 Tz 463 860 478 2396
Shortage o 1] 1] 1] 1] 1] 1] 1]
Net cortainer ' 464 426 T 463 860 478
i
Met dernand [Current + Safety + Next - reserve - Short) H 67 290 535 463 T4 475
Custorner dermand current period [DEkkK) 20 110 271 293 367 431 365 453
Safety stock 2o a0 a0 a0 a0 a0 a0
Custorner demand neet period [DEBkkN) 20 27 293 36T 431 365 459
Ernphy container to next pariod 20 394 364 165 403 102 429 110
d' U | 1 % Y ' d‘ 0% I~
gﬂ‘i’l 3.6. ﬂ'J@EJ1Q!!ﬁﬂﬂﬁ')‘l«lﬂﬁﬂﬂﬁiﬁﬁ]!ﬂﬁﬂlﬂ]ﬂ 20° ‘nmmmamm"lmﬂ@uunimu
Eanghkok 40'gp Wfzel: 2003 1 2 2 4 ] Fab T Total
Stock balance frn previous period 40 M4 292 211 402 386 287
Ernpty return frin import custorner [|BlkkMN) 40 108 40 164 123 a9 T4
Ernphy import frn Laem Chabang port [FEkK] 40 il 122 350 178 155 1] 202
Eanghkok-Laem Chabang movernent 40 a 1] 1] a 0 o n
Total ernpty available &t Banakok depot [Abkk) 40 422 454 T4 700 £31 361 3231
Shortage 40 ] i 1] 1] ] 1] i
Net cortainer 40 f22 454 T4 700 £31 361
53
Met dernand [Current + Safety + Next - reserve - Short) 40 134 343 500 331 262 361
Custorner derand current period [DEkkK) 40 120 243 arz 214 Ja4 23 243
Safety stock 40 78 kil 78 Kl kil 7h
Custorner demand neet period [DEBkkN) 40 243 322 214 344 229 243
Ernphy container to next pariod 40 214 292 211 402 386 287 132
Laem Chabang 40'gp Mizek 200z 1 = =3 4 g Fab T Total
d‘ Y 1 U U tY J d' A
gﬂ‘ﬂ 3.7. ﬂ’JBﬂN!!ﬂ'ﬂQﬁ?ﬂﬂ1iﬂﬂﬁi§ﬂ!ﬂﬁﬁl‘u1ﬂ 40° NAUNTIUNN "ﬂ‘l!!ﬂi’)uﬂlﬂ‘ﬂﬂll
Laem Chabang 40'gp Wfeek 2003 1 2 2 4 ] Fab T Total
Stock balance fr previous period 40 395 389 240 173 178 168
Ernpty return frn import custorner [|BlkkN) 40 B4 17 T a3 38 i
Ermnpty impaort frn Laem Chabang port [FEKE] 40 i) T2 o k1 95 o 263
Laem Chabang-Bangkok movernent 40 a 0 1] a 0 o n
Total erpty available &t Laem Chabang depat [fbkk) 40 458 478 21 321 1 200 2080
Shortage 40 ] i 1] 1] i ] i
Het cortainer 40 453 478 321 321 AN 200
i
Het dernand [Current + Safety + Mext - reserve - Short] 4 a a7 a1 163 130 200
Custorner demand current pariod [DEkk] 40’ v 228 148 143 143 T4 143
Safety stock a0 50 a0 50 50 a0
Custorner demand nect period [0BkkH) 40’ 228 143 143 143 175 143
Ernpty container to nect period 40 395 389 a0 173 178 168 i)

d' U | 1 v Y ' d' £ I~
g‘IJ‘VI 3.8. ﬂ'JOEJ1Ql!ﬁﬂﬂﬁ?ﬂﬂ1§%ﬂﬁ§ﬁg‘l!ﬂﬁﬁlu1ﬂ 40’ ﬂmmmamuﬂumwummu
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1 9 <3| A Y a 9 1 @ £
ﬁ?ﬂi’!ﬂ%?ﬂﬂ%tﬂuﬂWiL“H?JZJTfNGU’O‘J;JjaGU@\‘]Nﬁi’)llell@\‘]‘ﬂﬁMWﬂ!ﬁljlﬂﬁTﬁ]ﬂﬁii‘ﬁN

[ v ) 1 o 1 1
iWuwadaamls (Changing Cell) mdruamdunuludiuaise Tasganudunuaoduods

azvun Fawadnsaunui ldazgnideuTes ldedudunadunulagsuae il

9 1 [ ) [ A 1T A A 4 1Y A v
® ﬁunuﬂWJU@'Q@L‘]JEITVINL?E]ﬂWﬂﬂWLiﬂﬁﬂﬂIﬂiM1ﬂ\1‘ﬂHiE]L!fViﬁllﬂ‘]N

80 Seatransport costim Singapoaore to Laem Chalzang Cost Total Flow |Total cost

81 |[Empty 20'ap 5600 2438 13650000
§2 |[Empty 40'ap 10400 1064 11070800
83 |Total Repositioning costfm Singapore to Laem Chabang 24720800

d’ U | U o £ L " Y \J A =)
317 3.9. MeehaaasaIumMsA VR UNUMINaIgIlaImase luasuuns Ay

85

el

a7

83

89

o AQunuarudinesaussnnnmFeuvann lldsaudulainie

Land transpart fm Laem Chabang portto depot Cost Taotal Flow | Tatal cost
20'gp Empty Importto Bangkok depot 2300| 1251 | 2878450
20'gp Empty Importto Laern Chabang depot BOD| 1186 711600
40°'gp Empty Importto Bangkok depot 2300 802 1843450
40°'gp Empty Importto Laern Chabang depot BOD| 263 157800
100 | Total repaositioning cost between ot and depot 5591300

‘l.]‘ﬁ 3.10. 9’]’J?JEIN!!ﬁﬂﬁi‘l’J‘Hﬂ1iﬂ11!3%1\!91‘I—!‘Vl‘lr!ﬂﬁl‘l»!ﬁ\‘lﬂ!ﬂﬁnTINiﬂ‘UiiTlﬂ

annuseuvanaiie lldsagulaimaqluaeuunsian

9 13w 9 [
e Gunuaunvinigulan

102

103

104

105

106

Containerhandling cost Cost Tatal Flow | Total cost
20'gp at Bangkok depot 20 4316 86318
40'gp at Bangkok depot 4n 3241 1316449
20'gp at Laem Chabang depot 20 3346 GT928
40'gp at Laem Chabang depot 4n 20480 23615
107 | Total container handling cost 3649510

‘IJ‘?I 3.11. maﬂNuamammsmmmﬂu‘nummmnymaﬂaflmﬂauummu
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o AunuAudINNIaUIINNIznINauglal

108 | Repositioning Cost between depot Cost Total Flow (Total cost
110{20'gp Bangkok to Laem Chabang 2300 1] 1]
111|20'gp Laem Chabang to Bangkok 2300 1] 1]
112[40'gp Bangkok to Laem Chabang 2300 1] 1]
113{40'gp Laem Chabang to Bangkok 2300 1] 1]
114 | Total container handling cost ]

‘I.l‘ﬁ 3.12. mammammumsﬂmmmu‘vmmwmmﬂmmemm‘mn

szrnsnugnlailisdouansinu

o Aunuandolonmd

116 | Shortage cost (Opporunity cost Cost Total Flow (Total cost
117 [20'gp at Bangkok depot 42466 1l 1]
112(40'gp at Bangkok depot Tavay 1] 1]
118(20'gp at Laem Chatbang depot 42466 1] 1]
120(40'gp atLaem Chabang depot 76747 1] 1]
121|Total shortage cost 1]

‘I.l‘ﬁ 3.13. ﬂ?ﬂﬂ]x‘l!!ﬁﬂﬂﬁ?‘l—!ﬂTﬁﬂ114'3&1!9]1—!7]1—!?11!62]1@ﬂ]?ﬂl!!ﬂi’)i!llﬂ‘i]ﬂil

. o d
3.2.4.5. mannnalegriwaansnangalaglymas Solver
wanig3ve I8 deyaiduuiaewazyngasiurmniud 1dna
4 i
Fradu ainifusaddmda solver  iiouddam Inetmuadesitauazifonludauls 18an
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ﬂiﬂlli@]@]i’)‘ﬂ Solver. Parameters ma“l:w"lﬂNaawmunumqﬂmmgmazmaumwmmms BN

] v 9
awsaagimsimuadedinanazioulvans Tnemsl9mids Solver Asil

Jd
3.2.4.5.1. isaatthviang (Set Target Cell)
4 o = A o W S Y
waaihminevewuusians e aanuaasilenduiaglszainndeanism

Y Ao Y A & A 4 o o £
AUNUTINNUAIUDING A FIADLFAD B2 sluﬂﬁgﬂ'lyﬂ']uaﬂlﬂullllﬂﬂ']a@\iclf\ilﬂUﬂ1ﬁllﬁﬂ\3Wa
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d
3.2.4.5.2. 1aae s (Changing Cell)

J v P [ v A ] a 1 1

waanauils Aoadnuaasdulimsdadulaluteassdsuadulawaas
. 2 v ¢ v oA A 9 o

vuraluaiuaieg daldsunsuazunuadoyalwwadviariiie Idlunisdaruinuu

o d v o dy =\ :‘/ Qy 492/ Y] o [ 4
puuTIaed wradaiulsvewuuiiaestvzinedu 2 uuylasyuegiusudilaives

= 3 Aq Yo o [ = 1 dy
mauuuwhmmmummmmaq m51&1azmm1ums1ma“lﬂu

! d o . 4 o U
ﬂ1§1\1ﬁ 3.2. ‘ﬁ?Q!cﬂaaﬂ'z]!!ﬂiﬁﬂ1ﬂuﬂ'ﬂuﬂ]ﬁ\1 Solver m@Q!lﬂ'ax!ﬁ@u

1Aou Swudand Fraradamys
UNIIAN, VUIAY, 5 D13:113, D14:114, D18:118, D19:119,
NINYIAY, FINIAY, D37:137, D39:139, D51:151, D53:153,
D65:165, D67:167, D79:179, D81:181
ANAWUT, uuIew, 4 D13:H13, D14:H14, D18:H18, D19:H19,
NOEMA, ULIBY, D37:H37, D39:H39, D51:H51, D53:H53,
AU, faInAdl, D65:H65, D67:H67, D79:H79, D81:H81

WYAIMBU, FUNAY

o W

3.2.4.5.3. 150a 09190 (The Constraints)

dY o w A A A Y o o Ao A 9
I UDINNA AD IFAANUTAITUNITNIDDANUNITUDIINAN ']‘Viuﬂ!,‘W’ﬂﬁlG]f

Y
JY @

9 Yy 9
AuuuUS A maatetInavesUTaestuzdnedy 2 JUuuulastuegiudiuau

Y] 4 = us/' d‘ 9 o o [ = 1 dy
dUaviveuaauiui lga s uuiuudiaed mswazmm“lumawm"lﬂu



v
v A

Y Y o ° o w
A19199 3.3 PIUFAAVONNANMNHUALUAIT Solver VO IAAZIADU

A o [ J
AOU NUINFUMH

] 4 o w
FrIUsadVIINA

UNIAY, VUIAY, 5

NINYIAY, TIHIAY,

D10:110 = D12:112
D15:115 < D17:117
D20:120 < D22:122
D40:140 = DA42:142
D54:154 = D56:156
D68:168 = D70:170
D82:182 > D84:184

All Changing Cells = 0, Integer

o 4
NUAWUT, Um0, 4
NYBNIAW, HQUIGU,
ALY, AaIAY,

WOAIMEU, FUNAN

DI10:H10 = D12:H12
D15:H15 < D17:H17
D20:H20 < D22:H22
D40:H40 = D42:H42
D54:H54 = D56:H56
D68:H68 = D70:H70

D82:H82 = D84:H84

All Changing Cells = 0, Integer

Solver Parameters

Set Target Cell;

e 2] .
Equal To:

Solve |

CMax Mo O valueof: |0 Clase
Ev Changing Cellst ——+—+———

[$D413:41414,4D415: 41419, $D437: 61477, 043 T GUess |

subjeck tothe Constraints;—————

$D$10:41510 == $D$12:$1$12 = dd

$0413:41414 == 0 :‘ o add |

$D$15:41$15 <= $D$17:$1417 Change |
ﬂ Delete |

Dptions

$0$15:41$19 ==10
$04$20:41$20 <= $D$22:$1§22
$0437:41437 ==10

Reset Al
Help

Y Y o d o
ﬂj‘ﬁ 3.14. madnmsnmuﬂwaamuﬂﬂumaﬂﬁ'ﬂau Solver Parameters mmsﬁauummu
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Solver Results

Solver Found a solukion. All constraints and optimality

conditions are satisfied. Reports
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4 500 | 300 22 400 | 400 40 400 | 350
5 1000 | 250 23 290 | 245 41 380 | 270
6 950 | 400 24 400 | 150 42 300 | 128
7 800 | 700 25 500 | 360 43 400 | 400
8 800 | 300 26 600 | 500 44 1400 | 500
9 400 | 450 27 350 | 200 45 350 | 150
10 120 | 200 28 400 | 130 46 200 | 200
11 320|300 29 650 | 300 47 320 | 120
12 800 | 250 30 400" | ~290 48 200 | 160
13 950~ | 400 31 470|150 49 120 | 450
14 400 | 250 37 750 | 700 50 220 | 550
15 750 | 500 33 700 | 650 51 460 | 400
16 100 | 250 34 500 | 250 52 570 | 450
17 185 | 250 35 450 | 260
18 450 | 300 36 800 | 260
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4 475 | 314 22 385 | 356 40 378 | 320
5 447 | 344 23 277 | 281 41 357 | 307
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1 32 | 40 19 188 | 84 37 124 | 118
2 209 | 164 20 193 | 89 38 183 | 154
3 140 | 123 21 132 | 88 39 100 | 83
4 204 | 89 22 150 | 96 40 183 | 71
5 108 | 74 23 251 | 123 41 164 | 74
6 144 | 116 24 189 | 95 42 250 | 149
7 195 | 104 25 164 | 119 43 168 | 89
8 106 | 98 26 244 | 141 44 153 | 79
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10 169 | 94 28 109 | 57 46 225 | 168
1 156 | 138 29 110 | 151 47 125 | 53
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18 1500 36 1850
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4 360 | 229 22 230 | 225 40 358 | 314
5 897 | 212 23 290 | 245 41 324 | 241
6 914 | 285 24 391 | 147 42 300 | 124
7 761 | 664 25 464 | 337 43 393 | 345
8 760 | 265 26 556 | 415 44 1345 | 498
9 386 | 373 27 301 | 179 45 331 | 140
10 101 | 176 28 350 | 59 46 155 | 195
1 313 | 214 29 602 | 234 47 309 | 99
12 752 | 163 30 353 | 229 48 200 | 145
13 828 | 358 31 455 | 115 49 101 | 395
14 313 | 247 32 727 | 616 50 209 | 523
15 688 | 410 33 647 | 612 51 459 | 356
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| 125 | 180 19 309 | 91 37 338 | 126
2 150 | 200 20 349 | 99 38 340 | 126
3 425 | 143 21 126 | 253 39 251 | 390
4 360 | 135 22 154 | 140 40 150 | 98
5 560 | 119 23 140 | 183 41 291 | 219
6 538 | 140 24 21| 97 42 300 | 57
7 466 | 258 25 274 | 242 43 102 | 276
8 475 | 265 26 341 | 219 44 200 | 204
9 176 | 210 27 75 | 90 45 331 | 137
10 64 | 105 28 134 | 25 46 152 | 146
1 56 | 117 29 318 | 136 47 102 | 84
12 418 | 76 30 334 | 83 48 130 | 86
13 482 | 196 31 236 | 103 49 101 | 294
14 313 | 148 32 413 | 270 50 101 | 293
15 384 | 189 33 213 | 85 51 262 | 245
16 38| 160 34 336 | 50 52 515 | 356
17 83 | 110 35 182 | 82
18 175 | 147 36 309 | 138
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