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Abstract
The pipe-jack projects are repetitive projects and may often be delayed by some
unpredictable factors, such as underground barriers, bad weather condition, etc., while
they are under construction. Usually the project network diagrams are used in these
projects for their scheduling. However, the project network diagrams cannot easily
handle the soft logics in repetitive projects. Also, the editing of them for
synchronization with project changes is very time-consuming and labor-intensive.
Therefore, this research proposes a scheduling strategy that identifies the key work
items in WBS (Work Breakdown Structure) from the perspective of risk control,
analyzes the resources associated with the key work items to define the soft logics and
concurrent working processes, and then produces the scheduling results based on the
resources and priority of the key work items. The proposed scheduling strategy can
effectively account for the soft logics and allow for efficient scheduling for pipe-jack

projects.

Keywords: Scheduling Strategy, Pipe-Jack Projects, Repetitive Projects, Risk Control,

Scheduling Logic
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JRALS R B R
s AF28 @ % 3 0T 2 it 3 (predicate)
; (WaterSystem X1 X2 X3 X4) » X1 -k ks %5 X2 5 Fihtg» X3 2w 8 (7%
o X4 5L
(deffacts work '
: (WS "HBO1" 1 30 71)
: (WS "HB04-1" 1 23 52)
: (WS "HB04-2" 1 23 93)
: (WS "HB04-3" 1 27 89)
: (WS "HBO4-4" 1 35 85)
: (WS "HB04-5" 1 31 80)
: (WS "HB04-6" 1 15 59)
£ (WS "HB04-7" 1 15 51)
: (WS "HB08" 2 18 40)
: (WS "HB09-1" 2 17 38)
: (WS "HB0a-2&HBO05" 1 18 38)
£ (WS "HB10-1" 2 21 52)
§(Ws "HB11-1" 2 16 48)
£ (WS "HB12&HBd0e" 2 20 45)
§(Ws "HB16" 3 12 57)
f (WS "HB17&HBg25" 3 19 55) _
§(Ws "HBc01&HBCc03&HBCc04" 2 31 83);

e LRI

HRR.25358555) e nseeneen)
(defrule +selectl
?f9 <- (RD ?al ?a2 ?a3 ?a4)
(test (and (< ?al ?a2) (< ?al ?a3) (< ?al ?a4)))
?f1 <- (WS ?SN 1 ?RD ?Q)
(test (and (< ?RD (- ?a2 15)) (< ?RD (- ?a3 15)) (< ?RD (- ?a4 15))))
=>
(assert(selectl ?SN))
(printout t ?SN crlf)
(assert(RD (+ (- ?al ?RD) ?Q) (- ?a2 ?RD) (- 7a3 ?RD) (- ?a4 ?RD)))
(retract ?f1)
(retract ?f9))
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(defrule +select?2

?f9 <- (RD ?a2 ?al ?a3 7a4)

(test (and (< ?7al ?a2) (< ?al 7a3) (< ?al 7a4)))

?f1 <- (WS ?SN 2 ?RD ?Q)

(test (and (< ?RD (- ?a2 15)) (< ?RD (- ?a3 15)) (< ?RD (- ?a4 15))))
=>

(retract ?f1)

(retract ?f9)

(assert(select2 ?SN))

(printout t ?SN crlf)

(assert(RD (- ?a2 ?RD) (+ (- 7al ?RD) ?Q) (- ?a3 ?RD) (- ?7a4 ?RD))))

(defrule +select3

?f9 <- (RD ?a3 ?a2 ?al ?a4)

(test (and (< ?al ?a2) (< ?al 7a3) (< ?al 7a4)))

?f1 <- (WS ?SN 3 ?RD ?Q)

(test (and (< ?RD (- ?a2 15)) (< ?RD (- ?a3 15)) (< ?RD (- ?a4 15))))
=>

(retract ?f1)

(retract ?f9)

(assert(select3 ?SN))

(printout t ?SN crlf)

(assert(RD (- ?a3 ?RD) (- ?7a2 ?RD) (+ (- ?al ?RD) ?Q) (- ?a4 ?RD))))

(defrule +select4

?f9 <- (RD ?a4 ?a2 ?a3 ?7al)

(test (and (< ?al ?a2) (< ?al ?a3) (< ?al ?a4)))

?f1 <- (WS ?SN 4 ?RD ?Q)

(test (and (< ?RD (- ?a2 15)) (< ?RD (- ?a3 15)) (< ?RD (- ?a4 15))))
=>

(retract ?f1)

(retract ?f9)

(assert(select4 ?SN))

(printout t ?SN crlf)

(assert(RD (- ?a4 ?RD) (- ?a2 ?RD) (- ?a3 ?RD) (+ (- ?al ?RD) ?Q))))
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CLIPS 6.3 =& x|
File | Edit Duffer Execuion Browse Window Help

Dl=|E| &[5=]|2] Sk2

% Dialog Window M [T | - Facts (MAIN) -1l x|
CLIPS> (load "H: master/ZOE resesxch 42Z8 E#HEE -2 .CLP") aff z-53 (selectl "HBO4-1") |
Defining deffacts: worl £-55 (selects "HB17HEG25")
Defining defrule: +selectl +3+j+j e Locta mHRig-an
Defining defrule: +select? +3+j+3 - (selec -1")
Defining defruls’ +selectd +3+3+j £-59 (select4 "HBAObHBAOGHBA0S")
Defining defrule: +selectd +j+i+3j £-61 (selectl "HB04-2")
g%‘gs ] . £-63 (selectd "HBgOT")
> (rese WHB11-1"
CITPSs {run) £-65 (select2 "HB11-1")
CLIFS> ({clear) £-67 (select3 "HBgOg-17)
CLIPS> (load "H:/master/ZOE resesrch 2= EEHHE -2 cIp") £-69 (selectd "HBA10")
Defining deffacts: work o 71 (select2 "HE12HEAO=")
Defining defrule: +selectl +j+i+j £-73 (selectl "HBO4-37)
Defining defrule: +select2 +3+3+3 w N
Defining defrule: +selectd +3+3+3 £ (select2 "HBCOLHBCOSHBCO4")
Defining defrule: +selectd +3+3+3 Ay z-77 (selectd "HB@OS-1")
£-79 (selectd "HBgOg-2")
CLIFS> (reset) f-g1 lectl "HB04-&"
CIIPS> (run) os tsalacta o 731
CLIPS: (reset) & (selec g0g-3")
CIIPS> (run 1) £-85 (select2 "HBCOSHBCOCHBCO6")
CLIFS> (zun 1) £-87 (selectd "HBGDS-2")
%%Eg; Er\m 1; -89 (select3 "HBg20")
Tun "HB04-5"
CI1PSs {run 1) £-91 (selectl "HB04-5")
CLIPS> (run 1) £-93  (select3 "HBg21")
CLIES> (run 1) £-95 (select2 "HBCOTM)
CLIES> (run 1) =l £-97 (select3 "HBg22")
Al L2 /4 £-99 (select4 "HBgO5-3")
~ £-101 (select3 "HBg23")
- Agends (HAIN) BI=TET | | - Focus QA P 1=3) [ SN
£-105  (select? "HBcO8-1")
£-107 (select3 "HBh22-1")
£-109 (selectl "HB04-T")
£-111  (selectd "HBgO5-4")
£-113  (select? "HBcO8-2")
£-115 (select3 "HBh22-2")
£-117 (selectl "HBOa-2HBOS™)
£-119  (select3 "HBh26")
£-121  (selectd "HBgO5-5")
_I _I £-122 (res 284 295 2396 355) -
‘ v 3| ] 5
—— ﬂJ—I 7

Bl 5.5 CLIPS# it ¢ 218 72 %

5.3 Google Earth « 1 /& H =~
Google Earth sh8h = i ¢ 25 R ~ 2 hb - LfE R~ AR E > Ag
i F R eEgR P ouh Excel i 0 L oM-igdt T = KML £ % %~ Google
Earth » &3 e1 £ v 2 F Google ~ #4@ak B/ 1 & ~ & ¥ 7712 Web GIS =k
http://www.earthpoint.us/ExcelToKml.aspx -
% Google Earth e/ + > AP v el o F it L itanit 4 B
A5(lcon) ~ E ST T Bhix ek 5 2 R 0 BlAe T 4y T A R a6

22k orr 1 E AR T AP e

-\-,u\,

st * WiRG BEAER E T Fp
HiEs BB Y R PR R NPT s E IR T RE AR
TREERR AP A GEAAKI SR BB M HE SR 0 ¢ T EE
Google Earth /i & 3£ {7 3 »ef el » R{e @D F1 v p HBLERTE 8
BB R B #%ﬁia?l » Google Earth i » £ #- T3k 3 16 w48 1 Excel -

K AR LA R k(T 6 he 5.6 -
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Google Earth
TREE) SREE) WR0) TED FEn) L?CEE/H)

v £8
Bl | BimE | Bk | & 2
EIf (IR0 © 3725.818'N,12205.36'% ; A ds L I - ' 478 : [EBs0538

| - Q 1

R - [24.981199°
v iE £85F ¢ [121.538477
HB &
® HE40530 = H
“ e g5 ) : | N .
Fo Hpy05% 0% | g2y | wE | sgmE
Mo Hpg0535 3 / - 2 2REE -
M e Hpy0533 HBg03 x . 20k
o Hpg0530-1 / f - f \ ESF L

© HBy0520 EEIFHEE
© HBg0527
© HBg0528
© HBg052%6
© HBg0525
© HBg0524
© HBg0524-1
© HBg0523
© HBg0522
© HBg0517
© HBg0516
© HB¢0520
© HBg0519
© HBg0516-1 =

> EE HEREE »

B 5.6 Google Earth 3% 1T 4 % B

& Google Earth o % 1 © 4w » & EEAL Iy LHE RS NPT LR

BLim T w 5 kml 4§ X182 44 Excel B x> Excel ¢ v xml % # 7

i
bl
=
”n

F'B ‘iif']:g] 5 7 kml e L’iﬂb iﬂ; %'l" *E,L— Ay ‘t——,é,\ f«r ||£ ;IJ r_’] (1NN ]FB ] -éli 2 Br

4
*

% Google Earth + 35 T 8= iR AER N BIEE o L d Excel f247iE i S 4p

HREARFT N 0 KRS8 E =~ Project 42

nzlnamet nsl:description ns2:altitudebode? nsl:longituded nzl:latitude9 nzl:altitudel0 nzlheadingll nzl:tiltl2

BRI

HEg0538 <] ek

relativeToSeaFloor 121.5386981 2498117596 0 5.233344685 0

35
B2
4, HB20539 L S
&L
p=tEA
&3
B LR
&R
B LaRi
1B
B LR
{EAHFS
B LR
HEg0530 g?ﬁ?ﬁ%ﬁ relativeTaSeaFloor 121.5386981 249811759 0 5.233344685 0
s L BhE T
HEg0527 g?ﬁ?@?%ﬁ relativeTaSeaFloor 121.5386981 249811759 0 5.233344685 0
s L QlrE TR
HEg0528 g?f;f%%ﬁ relativeTaSeaFloor 121.5386981 249811759 0 5.233344685 0
(B
] Sheetl S b L

B 5.7 Excel Bz kml # % 7413 i

relativeToSeaFloor 121.5386981 2498117596 0 5.233344685 0

HBg05 relativeToSeaFloor 121.5384942 2498114789 0 5.233258637 0

37

HEg0536 relativeToSeaFloor 121.5386981 2498117596 0 5.233344685 0

28

HEg0535 relativeToSeaFloor 121.5386981 2498117596 i] 5.233344685 0

29

HEg0533 relativeToSeaFloor 121.5386981 2498117596 i] 5.233344685 0

40

HEg0530-1 relativeToSeaFloor 121.5386981 2498117596 i] 5.233344685 0

41

42

43

44
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5.4 MS Project # 42 E 7+ H ~

MS Project » 1 1835 p ik -k & ~ g B v ¥ E o e LA K FEIIE

FPRZFEREFOERLIFEP > 5 v mFHH SCSS 2 4-{ H
AWAR AL TH P2 FEEE b F kR &RIFIAPEEERES > T FE
Excel FAladZ#-< 1 (55 p LA %~ > {2 JE MS Project 15 ife T #

R LI FRE D RTAGRAPEEEL TERFE YA ATTWIERY FR -

3
4y

=
(\x,

FEREE |ERHRE ‘ THR ‘ HEEHE | BSEIAR ‘iﬁE(ﬁﬁ ‘ PRbREERE | FERRARR 2011E 20125 2013E IE -
! 1 ® HBOLKE: 81 THEH? 500 100/6/1  100/9#
Iz 1 ¥ HBO4-1K%: 59 TtFE? 500 100/9/16 10012 —
£ 1 ¥ HBO4-2K % 103 THEE? 500 10011275 101442 —
&4 1 5 HB04-3K% 97 THEH? 500 101423 1019 P—
= 1 ¥ HBO4-4:K%: 95 TtFE? 500 101/48/31 102411 L
114 1 # HBO4-5k % 92 TiEA? 500 102143 10245 P—
13 1 5 HBO4-65K% 66 THEH? 500 102/5/8 102/ —
160 1 HBO4-7K% 571 LiFE? 500 1024875 10210F —
i 1 = HBOa-2&HB05 A% 30 Ti#E? 500 102410415 102114 L)
178 HBO207EE 3TER 500 179SF 10200/15 102110
1 2 HED20Z3747 1IfFE 500 1805F 1024018 10210
180 2 HEO20ZE ER | 1 260 1024021 102710 1
181 2 HBO20ZAFL 2IfFR 500 180 10210/24 102110 1
182 2 HEOS01%E 31FR 500 1835F 1024018 10210
183 2 HEOS013250 1TteR 500/ 1645F 102033 102710
L4 2 HEO0SO1 & aTiER? 1 250 1021024 10211 1
185 2 HEO50L AL 2IiFR 500 184 10214 1021 1
186 2 HEOSO2EE 3IeE 500/ 1675F 102030 10211
187 2 HBOS023E47 2T7ER 500 188SF 2L 1021
1es 2 HEOSOZIE 12 TFR? 1 258 102116 10210 1
189 2 HEOS02AF, 2If%E 500/ 168 102132 1021 1
150 1 F HBOSK#: 51 TFE? 500 1004671 100484,
207 1/ HB09-1:K % 48 TFE? 500 100/8/5 100M 0/
224 1 B HB10-1k % 65 THEH? 500 100/10/5 10171
U5 1 F HB11-1K% 58 TiFE? 500 100/12/29 101434
261 1 # HB12&HBd0eK % 56 TIFE? 500 1014313 101554
283 1 ¥ HBcO1&HBc03&HBe04K 99 TEA? 500 1014524 101710
Az 1 ¥ HBc05&HBcOc&HBcO6K 71 TFE? 500 101110/5 102414,
7 1 # HBeO7AK % 83 TiFE? 500 1021177 10245
362 1 HBe08-1k % 88 THEH? 500 102/4/26 102781
1 1/ HBc08-2K%: 80 TiFE? 500 102/8/23 10212,

Hisi

B 5.8 MS Project # 42 % b
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k-~ 1 IFH U TR X fet &
a1 T4 5% T 12 % - 10T 4 T¥
W T | FR - " S I REY; 3 - " e iFER -

HB0103 | 2230 |4.67| 1 HBb1001 |2090 |4.408| 2 HBc0703 | 2230 |5.266| 1
HB0105 | 2090 |5.138] 1 HBb1002 | 2230 |4.642| 1 HBc0704 | 2090 |4. 035 1
HB0106 | 2230 |5.595| 2 HBb1003 | 2090 |4.955| 1 HBc0705 | 2230 |4.288| 1
HB0109 | 2090 |7.897| 2 HBb1005 |2230 [5.359| 2 HBc0706 | 2090 |4.993| 1
HB0110 | 2230 |8.496] 2 HBb1007 |2090 (7. 152| 1 HBc0707 | 2230 |7.169| 1
HB0202 |2090| 1.3 1 HBb1008 |2230 |7.55| 5 HBcOb01 | 2090 | 4.1 2
HB0802 | 2090 |4. 791 1 HBb1009 |2090 (7.824| 1 HBcOb02 | 2230 |5.04| 2
HB0803 | 2230 |5.82| 2 HBb1011 |2090 |4.638| 1 HBcOb04 |2090|5.06| 1
HB0804 | 2090 |7.452| 2 HBb1013 [2090 [4.82| 1 HBcOb05 | 2230 |5. 815 3
HB0805 | 2230 (8. 005 2 HBb1014 | 2230 |7.854| 3 HBd0205 | 2230 |4.674| 2
HB1009 |20904.83| 1 HBb1015 |2230 |7.851| 2 HBd0210 | 2230 |5.671] 2
HB1010 | 2230 |5.171] 1 HBb1016 | 2090 (7.938| 3 HBd0601 | 2230 |4. 896] 2
HB1012 | 2090 |5.184] 1 HBb1017 | 2090 |4.848| 2 HBd0602 | 2090 |5.448| 2
HB1013 | 2230 |5.843| 2 HBb1018 | 2090 (4. 728| 1 HBd0603 | 2230 |5. 686 3
AB1108 | 2230 |5.06| 2 HBb1019 |2230 |7.944| 3 HBd0801 |2090|5.62| 1
AB1109 | 2090 |5. 771 2 HBb1020 | 2090 |8.552| 3 HBd0803 | 2230 |7.415| 3
HABI110 | 2230 |7.163] 3 HBb1024 |2090 | 4.66 | 1 HBdOb02 | 2230 |3.851| 2
HBI111 | 2090 |7.709] 4 HBb1025 |2230|8.86| 3 HBd1001 | 2090 |4. 775 2
HB1112 | 2230 (8.181| 2 HBb1026 |2090 |9.194| 2 HBd1002 | 2230 |5.24| 2
HB1201 | 2090 |4.933] 2 HBb1028 | 2090 |4.624| 2 HBd1004 | 2090 |7. 059 2
HB1202 | 2230 |5.538| 2 HBb1029 | 2090 [4.909| 1 HBd1006 | 2230 |7.481| 2
HB1203 | 2090 |7.237| 2 HBb1030 | 2230 [9.38| 2 HBg0501 | 2090 |5. 028 2
HB1204 | 2230 (8.196] 7 HBb1032 |2230 |4.622| 2 HBg0503 | 2230 |4.578| 1
HB1206 |2090 |5.511| 1 HBb1033 | 2090 [5.41 | 2 HBg0505 | 2090 |5. 154| 1
HB1207 | 2230 |5.852| 2 HBb1034 | 2230 [5.768| 2 HBg0506 | 2230 |5.832| 1
HB1208 | 2090 |7.319| 2 HBb1036 | 2090 |7. 112 2 HBg0508 | 2090 |4. 891 2
HB1210 | 2230 (7.994| 4 HBb1039 | 2230 [9.468| 2 HBg0509 | 2230 |5. 154| 1
HB1806 | 2230 |4.716] 1 HBb1040 | 2090 (9. 462 2 HBg0510 | 2090 |7. 379 2
HBb0a | 2090 [9.404| 2 HBb1041 | 2230 |4.953| 1 HBg0511 | 2230 |7.512| 2
HBb0a01 | 2230 |4.741| 1 HBb1042 | 2090 [4.79| 2 HBg0513 | 2230 |4.693] 1
HBbOb | 2090 (9. 822 2 HBb12 | 2230 (9.527| 2 HBg0515 | 2090 | 7.75| 1
HBbOb02 | 2230 |4.887| 1 HBb13 |2230 10.01| 3 HBg0516 | 2230 |7. 945 2
HBb10 | 2230 (8.962| 1 HBc0702 | 2090 |4.482| 1 HBg0516-1| 2090 | 4.82 | 2
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1 iTH % 123 115 % T 1 i % A==

5 | FER < i W | ER < W R | FR <
HBg0517 | 2090 |8. 041| 2 HBg0708 | 2230 |8.885| 6 HBg2005 | 2090 |5.572| 2
HBg0519 | 2230 |4.523| 2 HBg0708-1|2090 (9.539| 4 HBg2007 | 2230 |7.115] 1
HBg0520 | 2090 |5. 155 2 HBg0709 | 2230 1.3 4 HBg2101 | 2090 |4.499| 1
HBg0522 | 2230 |8. 266 4 HBg0a02 | 2230 |4.877| 1 HBg2102 | 2230 |4. 882 2
HBg0523 | 2090 |8.319| 1 HBg0a05 | 2090 |5.392| 2 HBg2103 | 2090 |5. 226 3
HBg0524 | 2090 [4.97| 1 HBg0al06 | 2230 |5.613| 2 HBg2104 | 2230 |5. 884| 3
HBg0524-1| 2230 (4. 472| 1 HBg0d |2230|8.059| 2 HBg2202 | 2230 4. 839| 2
HBg0525 | 2230 [5.512] 1 HBg0d01 |2090 |4.927| 3 HBg2301 | 2090 (4. 715 1
HBg0526 | 2090 |7.018| 1 HBg0d02 | 2230 |5.234| 2 HBg2302 | 2230 |5.203| 1
HBg0527 | 2230 [5. 856 1 HBg0d04 | 2090 |5. 838 2 HBg2303 | 2090 |5. 888| 2
HBg0528 | 2090 |4. 615 1 HBg0d05 | 2230 |7.599| 2 HBg2304 | 2230 |7.454| 3
HBg0530 | 2230 |7.819| 3 HBgle |2090 [8.408| 6 HBh2202 | 2090 (4. 582| 1
HBg0530-1| 2090 (8. 187| 1 HBgOf 2230 (9. 011 3 HBh2204 | 2230 |5. 035| 2
HBg0533 | 2230 |8.527| 2 HBgl14 | 2090 [8.255| 5 HBh2205 | 2090 [5.185| 3
HBg0534 | 2090 |9. 028| 2 HBg1401 | 2090 | 5. 41 2 HBh2207 | 2230 |5. 679 1
HBg0535 | 2090 |4.837| 1 HBg1402 | 2230 |5.679| 1 HBh2208 | 2090 |5. 958| 4
HBg0536 | 2230 |5.143| 1 HBgl5 | 2230 (8.409| 2 HBh2210 | 2230 [5.905| 3
HBg0538 | 2090 |5. 355 1 HBgl16 | 2230 [8.878| 3 HBh2212 | 2230 (8.45| 4
HBg0539 | 2230 (9.178| 4 HBg17 |2090 [8.935| 6 HBh2213 | 2090 |8. 603| 6
HBg0701 | 2090 |5.082| 1 HBg18 2090 19.151| 1 HBh2214 | 2230 |7.925| 3
HBg0702 | 2230 |5.378| 1 HBgl19 [2230(9.49| 2 HBh2215 | 2090 |5. 839 3
HBg0704 | 2090 |5.957| 2 HBg2001 | 2090 |4.708| 3
HBg0705 | 2230 |7.383| 2 HBg2002 | 2230 |5.126| 2
1 ER A E 1 3n
102 ER B4 @ 110, 01m
a1 i i’?% X ﬂt 1 2 3 4 5 7
e | 2090] 33 33 7 3 1

T 12230 | 925 38 15 5 1
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WBO103-HBOL05  |38.8| 11 | 5 | 7.8 HBD1025-HBb1024 |35.5(10.5] 5 | 7.1
HBO106-HBOL05  |39.8| 13 | 5 | 8 HBDI1030-HBb1028 |22.5| 15 | 3 | 7.5
HBOI06-HBOL0S  |34.2]13.2| 5 | 6.8 HBDI1030-HBb1029 | 36 | 19 | 3 | 12
HBOT10-HBOL0S  |40.7| 14 | 5 | 8.1 WBD1032-HBb1033 |44.8| 8 | 12 | 3.7
HBOT10-HBO1 207 7 | 4 |5.4 HBD1034-HBb1033 |27.8| 10 | 7 | 4
WB0202-HBOa-2  |47.8] 10 | 9 |5.3 HBD1034-HBb1036 |35.3| 7 | 16 | 2.2
WB0502-HBOS01 | 20 | 10 | 9 | 2.2 HBD1039-HBb1036 | 50 | 12 | 12 | 4.2
HB0502- B0 2%.5| 5 | 42 | 0.6 WBDI041-HBb1042 |39.1] 9 | 9 | 4.3
HB0S03-HBOS0Z  |20.8] 9.8 | 3 | 6.9 WBDIO-HBDI0AZ  |36.1] 11 | 9 | 4
HB0S03-HBOS04  |34.4| 8 | 6 | 5.7 WBb0a01-HBb0a  |42.2| 14 | 4 |10.6
HB0S05-1B0S04  |33.5| 10 | 5 | 6.7 HBDOb02-HBHOD | 21 | 7 | 4 | 5.3
HB0805-HB0S 29.8| 12 | 10 | 3 HBD1002-HBb1001 |37.9(18.9| 4 | 9.5
WBIOL0-HBI00S  |20.8] 12 | 3 | 6.9 HBD1002-HBb1003 |22.8| 10 | 3 | 7.6
WBIOI0-HBIOIZ  |25.6] 10 | 3 |8.5 HBb1005-HBb1003 |26.8|11.8] 4 | 6.7
WBIOI3-HBI0IZ  |38.7| 15 | 4 | 9.7 HBb1005-HBb1007 |38.4] 12 | 4 | 9.6
WBIOI3-HBO9-1 | 28 | 13 | 3 | 9.3 HBb1008-HBb1007 |27.3| 14 | 4 | 6.8
WBII09-HBII0 | 7 | 4 | 2 |35 HBO1008-HBb1009 | 21 | 11 | 2 |10.5
WBI202 WBI201  |45.8| 6 | 36 | 1.3 HBb1014-HBb1009 |24.6]12.6| 2 |12.3
WBI202 0B1203 | 31| 7 | 8 |3.9 HBO1014-HBb1015 |20.6(20.6| 1 |20.6
WBI1204-HB11-1  |15.1| 5 | 5 | 3 HBb1015-MBb1016 |39.1] 12 | 4 | 9.8
WBI207-HBI1206  |23.3] 8 | 8 | 2.9 HBOI019-MBbI016 |22.2(20.2 2 |11.1
WBI207-HBI1208  |25.9] 11 | 3 |8.6 WBOI1019-MBb1020 |24.5| 10 | 3 | 8.2
WBIZI0-WBI208  [34.1] 9 | 7 |49 WBb1025-1Bb1020 | 40 | 15 | 5 | 8
HB1210-1B12 32.4|9.4| 5 | 6.5 WBb1025-MBb1026 |31.7| 12 | 4 | 7.9
WBI702 WBI701 | 48 | 11 | 6 | 8 HBb1030-1Bb1026 |48.9| 13 | 6 | 8.2
WBI702-HBI703 | 46 | 8 | 11 | 4.2 WBb1039-MBb1030 |33.1 8 | 13 | 2.5
WBI704-HBI703 | 13 | 6 | 3 | 4.3 WBb1039-MBb1040 |29.1] 13 | 4 | 7.3
HB1704-HB17 30 | 14| 4 |75 WBOIO-MBOI0A0  |29.6] 12 | 3 | 9.9
WBIS06-MBg25  |25.1] 6 | 8 | 3.1 HBb10-HBb0a 51.1) 10 | 8 | 6.4
WBbI1014-HBb1013 |42.7| 16 | 4 |10.7|  [iBbl2-HBboa 33.2|10.2] 5 | 6.6
WBbI1014-HBb10T1 |30.6] 10 | 4 | 7.7 HBb12-HBb0b 23.8] 6 | 6 | 4
WBbI1019-HBb1017 |41.4]12.4] 9 | 4.6 HBb13-HBb0b 293 7 | 8 |3.7
WBb1019-HBb1018 |49.9| 16 | 5 | 10 HBb13-HB04 549 12 | 6 |9.2




T 1 = ex| T2
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HBc0104-HBc0102 |52.4(13.4| 7 | 7.5 HB0509-HBg0510 |22.8(12.8| 3 | 7.6
HBcO104-HBcOl | 10 | 7 | 2 | 5 HBg0513-HBg0515 |53.7| 15 | 6 | 9
HBc0302-HBc0301 (28.5( 11 | 8 | 3.6 HBg0516-HBg0516-1|41.6| 11 | 6 | 6.9
HBc0302-HBcO3  |28.5( 10 | 6 | 4.8 HBg0519-HBg0520 |41.5( 13 | 5 |8.3
HBc0402-HBc0401 | 46 | 12 | 12 | 3.8 HBg0520-HBg0522 |32.5(14.5| 4 | 8.1
HBcO402-HBcO4 | 48 | 12 | 8 | 6 HBg0524-1-HBg0524/39.516.5| 4 | 9.9
HBcOb02-HBOBOL (27.5 7 | 17 | 1.6 HBg0525-HBg0524 |34.5(19.5| 3 |11.5
HBcOb02-HBcObO4 | 10 | 6 | 2 | 5 HBg0525-HBg0526 |37.5(11.5 5 | 7.5
HBcOb05-HBcObO4  |32.8(12.8| 13 | 2.5 HBg0527-HBg0526 |10.5(8.5| 2 | 5.3
HBcOb05-HBcO5  (37.9(9.9| 6 | 6.3 HBg0527-HBg0530-1| 25 | 11 | 3 |8.3
HBcO703-HBO702 | 43 | 11 | 7 |6.1 HBg0530-HBg0528 |45.8| 13 | 6 | 7.6
HBcO703-HBO706 | 16 | 7 | 6 | 2.7 HBg0536-HBg0535 |28.5(17.5 4 | 7.1
HBcO705-HBcO704 |29.5( 17 | 3 | 9.8 HBg0536-HBg0538 |19.5(11.5| 2 | 9.8
HBc0705-HBcO706 |31.5( 16 | 5 | 6.3 HBg0539-HBg0538 |d2.1| 12 | 5 | 8.4
HBcO707-HBO706 | 36 | 12 | 12 | 3 HBg0506-HBg0501 |44.8( 17 | 4 [11.2
HBcO707-HBCOT | 51 | 12 | 8 | 6.4 HBg0503-HBg0505 |40.8| 14 | 5 |8.2
HBd0205-HBd0208 | 41 | 10 | 6 [6.8 HBg0506-HBg0505 |20.8| 10 | 3 | 6.9
HBd0207-HBd0208 |34.5[11.5| 4 | 8.6 Bg0506-HBg0510 |38.7(20.7| 3 [12.9
HBd0210-HBd0208 |32.5| 10 | 4 |8.1 HBg0511-HBg0510 [34.7| 20 | 3 [11.6
HBd0210-HBd02  [39.5| 12 | 5 |17.9 HBg0511-HBg0515 | 87 | 23 | 3 [12.3
HBd0211-HBA02 | 26 | 15 | 4 [ 6.5 HBg0516-HBg0515 |31.5(11.5| 3 [10.5
HBd0b02-HBAOb | 44 | 11 | 6 | 7.3 HBg0516-HBg0517 (29.5( 9 | 4 [7.4
HBA0601-HBA0602 | 36 | 8 | 9 | 4 HBg0522-HBg0517 | 17 | 9 | 2 |8.5
HBA0603-HBA0602 |17.5| 12 | 2 |8.8 HBg0522-HBg0523 |41.5| 11 | 5 |8.3
HBA0603-HBA06 | 45 | 17 | 4 [11.3 HBg0530-HBg0523 | 37 | 9 | 5 [7.4
HBA0803-HBA0801 |37.5| 11 | 7 |5.4 HBg0530-HBg0530-1/18.5| 7 | 3 | 6.2
HBd0803-HBA0S  |26.5(18.5| 2 [13.3 HBg0533-HBg0530-1/14.5| 6 | 3 |4.8
HBA1002-HBA1001 |44.7| 11 | 11 | 4.1 HBg0533-HBg0534 |41.6] 9 | 7 |5.9
HBA1002-HBA1004 |50.3| 11 | 15 | 3.4 HBg0539-HBg0534 |29.4| 9 | 5 |5.9
HBA1006-HBA1004 |18.1| 9 | 3 | 6 HBg0539-HBg05 | 16 [ 12 | 2 | 8
HBA1006-HBA10  |57.2| 13 | 8 | 7.2 HBg0701-HBg0702 [13.9[ 10 | 2 | 7
HBg0a02-HBg0a05 | 47 | 12 | 6 | 7.8 HBg0704-HBg0702 (29.5 9 | 4 |[7.4
HBg0a06-HBg0a05 | 28 | 12 | 3 | 9.3 HBg0704-HBg0705 |25.7| 16 | 3 | 8.6
HBg0a06-HBg0a  [36.5 5 | 14 | 2.6 Bg0706-HBg07  |48.2(10.2| 10 | 4.8
HB£0509-HBg0508 (23.8| 12 | 2 |11.9 Bg2002-HBg2001 |25.4| 10 | 4 | 6.4
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HBg2002-HBg2005 [32.9| 8 | 14 | 2.4
HBg2005-HBg2007 [39.5| 9 7T 5.6
HBg2007-HBgOg 13.4] 8 2 6.7
HBg0d01-HBg0d02 [20.6| 10 | 3 | 6.9
HBg0d04-HBg0d02 [42.2| 7 7 6
HBg0d04-HBgOdO5 | 38 | 11 | 8 | 4.8
HBg0d-HBg0d05 22.6| 14 | 3 | 1.5
HBg1402-HBg1401 17110 | 3 |5.7
HBg1402-HBg14 14.5] 8 2 |17.3
HBg0d-HBg14 34.5|11.5| 5 |6.9
HBg15-HBg14 33| 10 | 7 |47
HBg15-HBgle 22 | 12 | 4 | 5.5
HBg16-HBgle 50 | 10 | 15 | 3.3
HBg16-HBg17 47 | 12 | 7T | 6.7
HBg0f-HBg17 20.5| 10 | 3 |6.8
HBg0f-HBg18 35.5] 10 | 5 | 7.1
HBg19-HBg18 36 | 10 | 6 6
HBg19-HBg0g 39 | 10 5 | 7.8
HBg2102-HBg2101 27| 8 5 | 5.4
HBg2102-HBg2103 | 28 | 10 | 7 4
HBg2104-HBg2103 [41.1] 9 | 21 | 2
HBg2104-HBg21 21.7| 8 4 15.4
HBg2202-HBg22 53.2| 10 | 11 | 4.8
HBg2302-HBg2301 {30.3| 10 | 5 | 6.1
HBg2302-HBg2303 |31.6| 6 | 21 | 1.5
HBg2304-HBg2303 [23.7| 7 6 4
HBg2304-HBg23 20.3] 9 8 |25
HBh2207-HBh2208 [21.3]| 10 | 5 | 4.3
HBh2208-HBh2210 [25.5| 12 | 3 | 8.5
HBh2210-HBh2215 [24.5| 11 | 18 | 1.4
HBh2215-HBh2214 [39.7| 11 | 8 5
HBg0708-HBg0708-1|41.4| 9 8 [5.2
HBg0708-1-HBg0709|38.4| 13 | 6 | 6.4
HBg0709-HBg07 12.7] 8 2 16.4
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