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ABSTRACT

Differential Shortening Comparison of

Column Shortening Analysis Models

Back, Jae—Hak
Dept. of Oceanic Architectural Engineering

Graduate School, Korea Maritime University

A related formula used in analyzing column shortening of tall buildings is
classified into several types according to material property and
environmental factor. There are some proposed formulas to calculate column
shortening by ACI, PCA, CEB-FIP, B3, and so on.

Usually formulas by ACI and PCA are currently used for domestic tall
buildings, but two models propose creep, which 1s inelastic property of
concrete, and a formula for calculating drying shrinkage coefficient
differently. This study performed a comparative analysis to investigate the
influence on inelastic shortening using the formula by each model.

This study compared variation of formula by PCA with that of formula
by ACI with wvariation of column and wall measured in tall buildings, and
performed a comparative analysis of differential shortening between two
formulas with material property of concrete applied to the field. The

conclusions from this study are as follows.

1. This study presented shortenings of column and wall measured in field,

- Vi -



those values were compared with predictive formula of PCA and ACI
models. The result showed that shortenings by field measurement was

similar in value to ACI model.

2. As the result of analyzing column shortening by PCA model and ACI
model, the analyzed value by ACI model was smaller than that by PCA

model.

3. As the result of comparing differential shortening between PCA model
and ACI model with accumulated differential shortening which was a area
of differential shortening, the similarity between two formulas was about
84% ~ 95%. However, differential shortening between some columns was
48.6%, thus it was considered that there was considerably low similarity,
but the shortening in two formulas was too small, so the similarity was

considerably decreased owing to even a little change of shortening.

4. As the result of analyzing the differential shortening by two formulas,
unlike the whole shortening, the similarity was higher, thus it is considered
that it will not have great influence on compensation value of differential

shortening even if other formulas are applied.
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CR = W 2.8

ACI Model : Cr = 1.25(¢,) ~ *1® 2.9

PCA Model : Cr = 2.3(¢,)  *% (2.10)

ACI Model : CR = —%(1+ 1. 13e~ %) 21D

P Mol it 309 2
CRpy= 1.0 (RH<40)

= 1.40- 0.01XRH (RH=> 40) 2.13)

CR ,= 1- expl- pxa XC ,XCR ,*CR ,»E ./ (1+ p>n)]

/1(C XCR ,¥CR ) XE 0] (2.14)

ANA g Aeel BAAS, p ot 2aRE BAAS b 237
29 AP, (yor AN-TEAN, g FUEE, pb A0S deha

.

Az 3t A FaHES SHBERE oA} B o]F o st Fo=
ACI Model?) 3 PCA Model2] oA o] A% v v 2] 2159 2t}

A o= AUZTOL A SUBTO (2.15)
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t

= —— 2.18
SH = 52, ‘. 218
ACI Model : Sf7 = 1.2 %12Vs (2.19)
oy~ 0.037(/ 9+ 0.944
PCA Model “SH o= 0177w 9+ 0,734 220
SH = 1.0 (RH<A0)
= 1.40- 0.01xXKH  (40= RH<80) 2.21)

= 3.00- 0.03xXKH (80= RH)

SH o= 1- exp[- p>Xn XC ,XCR ,XCR , X¥E ./(1+ p>n )]

/[(C ,XCR ,,XCR ,) ¥XE 9] (2.22)

A7IM  rHE BUEE (Voo AN, = BE F AIARE
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212189 Algtell diet Axas vlas Jes A gre ACL 200004
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M AF AR Ao wel Azre] i dxgFe xdgo] =# A=
218 11783 Hansen-Mattock®] 212 ARE3FaL 9t}
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3% 3.2 4Al- No.l~No.22 %45 DATA

. —= TC6|TCO[TC9[TCT [TC4 TC6 [TCO[TCt [ TCo[TC5 [ TC2
A=A AZBEE | Cf TC11 c21|cos
(M| )@@ 8 )| @)
NO | NO | NO | NO | NO | NO [ NO [ NO | NO [NO [ NO [ NO [ NO | NO | NO
1l 23|56 |9 |10t ]|12[14a]15]17[18]|21 |22
SIECTSI
06.07.08| |- moy (2515 2631|2499|2386|2440|2353
06.07.05 f‘FZEL“H*HJL 2509|2409 (2618|2499 |2388| 2424|2345
06.07.07 f‘F*ZEL”H*HJ': 2507|2428|2617|2435(2388|2427 2337
JIEE TN,
06.07.21, 5 oz m 3 [2190| 2428 |2618| 2498|2387 | 2426|2336
JIEE T,
06.07.25 |, 215 o)y 5 [2507| 2481 |2618| 2498|2390 | 2421 2339
PETERT
06.07.27| 5z |2501|2469| 2615|2383 |2495| 2412|2339
06.07.31|1F HEZ 817 |2501(2471|2615(2384 (2495|2411 | 2339
1IF zate
06.08.31| 4SS |2407|2468(2608| 2383 |2493| 2407 2332
SIEEE
06.09.30 i; ;ifg 3| |2492/2465| 2602|2383 |2491| 2407 | 2331
06.10.25| S ES21o789] 0655|2941 2609|2359 | 2444]2300
S =242
06.11.25| 4F SES=te! |2787|2650|2934|2681(2359|2444(2300
06.12.04| 6F H2 X2l |2800|2648|2922(2677|2352|2443|2299| 2338|2545 | 2501|2589 | 2494|2510
7FE2 Y
06.12.18| Ly xizo [2800|2630|2927|2686 2345 2289|2510(2458(2553|2152|2473
BF @z 2
06.12.28| o cxizo, [2795|2610|2903|2659(2333| 2441|2207 | 2266 |2475| 2514|2434( 2122|2434
FEa Y
07.01.08| Jimxixe [2795 2074|2495 |2456|2546| 2145|2467
07.01.08| 10F 2= 2 |2795
07.02.02| 14F &2% 9 |2286|2381 2629|2301 |2758|2383|2218(2415|2406| 2486|2102 |2415
07.02.28| 18F E2rel 2208|2358 2592|2283|2985|2486|2183|2375|2386| 2456|2083 | 2384|2568 | 2687
07.03.20| 22F H2r Qi (2178|2311 2560(2242|3018|2519|2138|2315|2349| 2390|2024 | 2345|2524 | 2641
07.04.30| ., 2P . |2658|2385 2502|2195|2203|2160|2032|2201|2236(2243| 1904|2256 | 2474|2503
07.05.29| 30F & 2= |2742|2394|2650|2445(2128|2164|2090| 1954|2077 |2179|2182| 1884|2187|2398|2375
07.06.19| 31F E2 =9l |2736|2375(2630(2402(2109(2110|2047 1932|2050 |2143|2150| 1846(2150|2390| 2351
07.07.23| 35F 2= |2730(2354|2611(2365(2100|2099|2008| 1916|2025 2137|2126 1824|2129|2383|2325
07.08.30| 37F 2% |2713]2346 2324|2071|1991|2076|1887|1964|2104|2060| 1784 (2084|2361 | 2289
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I 3.3 AlA

No0.23~No.38 & & A5 DATA

LR

i

Il B (HES(ue))

C29 | W2 | W3 | W1 |C12| C6 |CTA|C21|C29 | W2 | W3 | W1 |C12| C6
NO | NO | NO | NO | NO [ NO | NO | NO | NO | NO | NO | NO | NO | NO
23 | 24 | 25 | 26 | 27 | 28 | 29 | 31 | 33 | 34 | 35| 36 | 37 | 38

07.01.08

2340 2253|2317

07.02.02

07.02.28

2479|2563|2675

257112579]2591(2662|3807|2300(2492|2492|2310|2511|2612

07.03.20

2112425|2510|2616

2522|249412529|2605|38072255|2441|2467 |2271(2472|2595

07.04.30

2353|2436|2551

2436|2321|2491|2537|3807(2142|2356|2326|2176(2354|2523

07.05.29

2280|2343|2448

2352|2280(2413|2433|3807|2053|2270|2292|2101|2230|2444

07.06.19

2267(2321|2426

2322|2248|2399|2391|3767(2021|2244|2262|2130(2192|2416

07.07.23

2257|2297|2405

2300|2220(2386|2349|3735|1987|2219|2238|2045|2163|2399

07.08.30

2233|2259|2372

2262|2189|2360|2309|3695|1961|2179|2204|2007 (2121|2367
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Vo,

Display %)
Node | Element | Propsrty | Boundary |
Mode | Element | Propsry | Boundary | )
e Tot - v S vese | Misc Load | View | Design | 3958 1
6. Load C
(Load Case L
~ Al  Load Value .. Al ¥ Load Value J-

& Case Selection  [&
" Group Selaction

[“INodal Body Force 2
@iNodal Load
ISpecified Displacement

& Case Selection Eal 12202 —]
 Group Selection

[OModal Body Force =
@ Modal Load
Specified Displacement

[(1Beam Load [IBearn Load

[Prestress Load = [IPrestress Load = 3
[JPretension Load [IPretension Load 697
[CIFlacr Load [_IFloor Load =g
[CIFloor Load Name [IFloor Load Name

[IFloor Load Area [CIFloor Load Area 39,58 ——7

[_IFinishing Material Load
Preccura | nad

(Finishing Material Load

IFiPrassire | s

I Display by Group -
I~ Display by Selection W Display by Member
7~ Hidden Labels

I~ Display by Group ”
I Display by Selection & Disglay by Member
I Hidden Labels

Blaplay Bptan | Fesetall | Display Option J Feset All J

ok | Cancel | soply | ok | Cancel | Apply |

Ne2,

1% 42 FHnET 7% 43 wheknlgtetE

e = g,
~

Mode | Element | Propedy | Boundary | Mode | Element | Property | Boundary |

Mist: Load | view | Design | Misc Load | wiew | Desisn | 5224 —
- Load Case Load Case

Al # Load Value .. -~ Al W Load Value .. |

& Case Selection  [EH & Case Selection TR - |
© Group Selection © Group Selection

[Modal Body Force -
wiModal Load 5
[Specified Displacement =

[Nodal Body Force S
[“Nodal Load T
[1Specified Displacement

Beam Load —Beam Load

Prestress Load = Prestress Load =

IPretension Load [ IPretension Load Poy
IFloor Load IFlaor Load

[IFloor Load Name [ IFlaor Load Name

[IFloor Load Area IFloor Load Area $2.24

[iFinishing Material Load

IPraceimm | nad

[ IFinishing Material Load

mPrasaire | aad

I~ Display by Group =
I~ Display by Selection & Display by Member
I~ Hidden Labels

I~ Display by Group =&
I~ Display by Selection @ Disolay by Member
I~ Hidden Labels

Display Option ] Reset Al ‘ Display Optian ] Resat All ]

ok | Cancel | Apply | OK. Cancel | Apply |

gy

a% 4.4 Fretolwg a% 45 EstF
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¥ 43 CI1A7]% 359 =7

s = ERINES sciE6ts | HIEOt2ortE |2t 010tZots gots
35F 2.91 1.91 0.94 0.59 0.64
PIT-2 1.39 1.95 0.00 0.56 0.00
34F 2.91 1.95 0.60 1.17 0.81
33F 2.91 1.95 0.60 1.17 0.81
32F 2.91 1.95 0.60 1.17 0.81
31F 3.23 1.95 0.60 1.17 0.81
PIT-1 1.39 1.65 0.00 0.52 0.00
30F 2.91 1.65 0.51 1.09 0.69
29F 2.91 1.65 0.51 1.09 0.69
28F 2.91 1.65 0.51 1.09 0.69
27F 2.91 1.65 0.51 1.09 0.69
26F 2.91 1.65 0.51 1.09 0.69
25F 2.91 1.65 0.51 1.09 0.69
24F 2.91 1.65 0.51 1.09 0.69
23F 2.91 1.65 0.51 1.09 0.69
22F 2.91 1.65 0.51 1.09 0.69
21F 2.91 1.65 0.51 1.09 0.69
20F 2.91 1.65 0.51 1.09 0.69
19F 2.91 1.65 0.51 1.09 0.69
18F 2.91 1.65 0.51 1.09 0.69
17F 2.91 1.65 0.51 1.09 0.69
16F 2.91 1.65 0.51 1.09 0.69
15F 2.91 1.65 0.51 1.09 0.69
14F 2.91 1.65 0.51 1.09 0.69
13F 2.91 1.65 0.51 1.09 0.69
12F 2.91 1.65 0.51 1.09 0.69
11F 2.91 1.65 0.51 1.09 0.69
10F 2.91 1.65 0.51 1.09 0.69
9F 2.91 1.65 0.51 1.09 0.69
8F 2.91 1.65 0.51 1.09 0.69
7F 2.91 1.65 0.51 1.09 0.69
6F 2.91 1.65 0.51 1.09 0.69
5F 2.91 1.95 0.60 1.17 0.81
4F 2.91 1.95 0.60 1.17 0.81
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¥ 44 CY T 59 A7)

s = == ScilEots | HtE0tZorsS |2t 0|0t2otE gots
35F 5.15 3.40 2.53 0.79 1.72
PIT-2 5.20 1.62 0.00 0.72 0.00
34F 5.20 3.40 1.60 1.62 2.16
33F 5.20 3.40 1.60 1.62 2.16
32F 5.20 3.40 1.60 1.62 2.16
31F 5.20 3.78 1.60 1.62 2.16
PIT-1 5.41 1.62 0.00 0.74 0.00
30F 5.41 3.40 1.67 1.67 2.25
29F 5.41 3.40 1.67 1.67 2.25
28F 5.41 3.40 1.67 1.67 2.25
27F 5.41 3.40 1.67 1.67 2.25
26F 5.41 3.40 1.67 1.67 2.25
25F 5.41 3.40 1.67 1.67 2.25
24F 5.41 3.40 1.67 1.67 2.25
23F 5.41 3.40 1.67 1.67 2.25
22F 5.41 3.40 1.67 1.67 2.25
21F 5.41 3.40 1.67 1.67 2.25
20F 5.41 3.40 1.67 1.67 2.25
19F 5.41 3.40 1.67 1.67 2.25
18F 5.41 3.40 1.67 1.67 2.25
17F 5.41 3.40 1.67 1.67 2.25
16F 5.41 3.40 1.67 1.67 2.25
15F 5.41 3.40 1.67 1.67 2.25
14F 5.41 3.40 1.67 1.67 2.25
13F 5.41 3.40 1.67 1.67 2.25
12F 5.41 3.40 1.67 1.67 2.25
11F 5.41 3.40 1.67 1.67 2.25
10F 5.41 3.40 1.67 1.67 2.25
9F 5.41 3.40 1.67 1.67 2.25
8F 5.41 3.40 1.67 1.67 2.25
7F 5.41 3.40 1.67 1.67 2.25
6F 5.41 3.40 1.67 1.67 2.25
5F 5.20 3.40 1.60 1.61 2.16
4F 5.20 3.40 1.60 1.61 2.16
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¥ 45 C671% 359 A7)

s = == ScilEots | HtE0tZorsS |2t 0|0t2otE gots
35F 5.96 4.84 2.93 0.32 1.99
PIT-2 5.21 2.30 0.00 0.17 0.00
34F 5.21 4.84 1.61 0.81 2.17
33F 5.21 4.84 1.61 0.81 2.17
32F 5.21 4.84 1.61 0.81 2.17
31F 5.21 5.38 1.61 0.80 217
PIT-1 5.22 2.30 0.00 0.17 0.00
30F 5.22 4.84 1.61 0.80 2.17
29F 5.22 4.84 1.61 0.80 217
28F 5.22 4.84 1.61 0.80 2.17
27F 5.22 4.84 1.61 0.80 217
26F 5.22 4.84 1.61 0.80 2.17
25F 5.22 4.84 1.61 0.80 2.17
24F 5.22 4.84 1.61 0.80 2.17
23F 5.22 4.84 1.61 0.80 2.17
22F 5.22 4.84 1.61 0.80 2.17
21F 5.22 4.84 1.61 0.80 2.17
20F 5.22 4.84 1.61 0.80 2.17
19F 5.22 4.84 1.61 0.80 2.17
18F 5.22 4.84 1.61 0.80 217
17F 5.22 4.84 1.61 0.80 2.17
16F 5.22 4.84 1.61 0.80 217
15F 5.22 4.84 1.61 0.80 2.17
14F 5.22 4.84 1.61 0.80 217
13F 5.22 4.84 1.61 0.80 2.17
12F 5.22 4.84 1.61 0.80 2.17
11F 5.22 4.84 1.61 0.80 2.17
10F 5.22 4.84 1.61 0.80 2.17
9F 5.22 4.84 1.61 0.80 2.17
8F 5.22 4.84 1.61 0.80 2.17
7F 5.22 4.84 1.61 0.80 2.17
6F 5.22 4.84 1.61 0.80 2.17
5F 5.21 4.84 1.61 0.81 217
4F 5.21 4.84 1.61 0.81 2.17

_27_




¥ 46 CY71% 359 Z7]

s = == ScilEots | HtE0tZorsS |2t 0|0t2otE gots
RF 7.00 3.02 3.44 1.13 2.33
38 7.14 2.72 2.17 2.56 2.95
37 7.14 2.72 2.17 2.56 2.95
36 7.14 2.72 2.17 2.56 2.95
35 13.80 2.72 5.44 2.61 5.17

PIT-2 9.60 4.32 0.00 0.01 0.00
34 9.60 9.07 2.96 1.22 4.00
33 9.60 9.07 2.96 1.22 4.00
32 9.60 9.07 2.96 1.22 4.00
31 9.60 10.08 2.96 1.25 4.00

PIT-1 9.67 4.32 0.00 0.01 0.00
30 9.67 9.07 2.98 1.18 4.03
29 9.67 9.07 2.98 1.18 4.03
28 9.67 9.07 2.98 1.18 4.03
27 9.67 9.07 2.98 1.18 4.03
26 9.67 9.07 2.98 1.18 4.03
25 9.67 9.07 2.98 1.18 4.03
24 9.67 9.07 2.98 1.18 4.03
23 9.67 9.07 2.98 1.18 4.03
22 9.67 9.07 2.98 1.18 4.03
21 9.67 9.07 2.98 1.18 4.03
20 9.67 9.07 2.98 1.18 4.03
19 9.67 9.07 2.98 1.18 4.03
18 9.67 9.07 2.98 1.18 4.03
17 9.67 9.07 2.98 1.18 4.03
16 9.67 9.07 2.98 1.18 4.03
15 9.67 9.07 2.98 1.18 4.03
14 9.67 9.07 2.98 1.18 4.03
13 9.67 9.07 2.98 1.18 4.03
12 9.67 9.07 2.98 1.18 4.03
11 9.67 9.07 2.98 1.18 4.03
10 9.67 9.07 2.98 1.18 4.03
9 9.67 9.07 2.98 1.18 4.03
8 9.67 9.07 2.98 1.18 4.03
7 9.67 9.07 2.98 1.18 4.03
6 9.67 9.07 2.98 1.18 4.03
5 9.60 9.07 2.96 1.18 4.00
4 9.60 9.07 2.96 1.18 4.00
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¥ 47 C1271% 359 A7)

s = == ScilEots | HtE0tZorsS |2t 0|0t2otE gots
35F 14.64 4.84 0.00 0.00 0.00
PIT-2 14.64 2.30 0.00 0.09 0.00
34F 14.64 4.84 3.94 5.61 5.69
33F 14.64 4.84 3.94 5.61 5.69
32F 14.64 4.84 3.94 5.61 5.69
31F 14.72 5.38 3.93 5.69 5.69
PIT-1 14.71 2.30 0.00 0.09 0.00
30F 14.71 4.84 3.96 5.94 5.72
29F 14.71 4.84 3.96 5.94 5.72
28F 14.71 4.84 3.96 5.94 5.72
27F 14.71 4.84 3.96 5.94 5.72
26F 14.71 4.84 3.96 5.94 5.72
25F 14.71 4.84 3.96 5.94 5.72
24F 14.71 4.84 3.96 5.94 5.72
23F 14.71 4.84 3.96 5.94 5.72
22F 14.71 4.84 3.96 5.94 5.72
21F 14.71 4.84 3.96 5.94 5.72
20F 14.71 4.84 3.96 5.94 5.72
19F 14.71 4.84 3.96 5.94 5.72
18F 14.71 4.84 3.96 5.94 5.72
17F 14.71 4.84 3.96 5.94 5.72
16F 14.71 4.84 3.96 5.94 5.72
15F 14.71 4.84 3.96 5.94 5.72
14F 14.71 4.84 3.96 5.94 5.72
13F 14.71 4.84 3.96 5.94 5.72
12F 14.71 4.84 3.96 5.94 5.72
11F 14.71 4.84 3.96 5.94 5.72
10F 14.71 4.84 3.96 5.94 5.72
9F 14.71 4.84 3.96 5.94 5.72
8F 14.71 4.84 3.96 5.94 5.72
7F 14.71 4.84 3.96 5.94 5.72
6F 14.71 4.84 3.96 5.94 5.72
5F 14.65 4.84 3.94 5.94 5.69
4F 14.65 4.84 3.94 5.94 5.69
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s = == ScilEots | HtE0tZorsS |2t 0|0t2otE gots
RH-1 0.42 11.79 0.07 0.73 0.36
RF 22.29 13.10 10.83 1.10 7.65
38 20.49 11.79 5.83 6.03 8.42
37 20.49 11.79 5.83 2.56 8.42
36 20.49 11.79 5.83 2.56 8.42
35 20.44 11.79 5.80 2.56 8.40
PIT-2 9.45 5.62 0.07 0.80 0.35
34 9.45 11.79 2.49 5.57 3.77
33 9.45 11.79 2.49 5.57 3.77
32 9.45 11.79 2.49 5.57 3.77
31 9.46 13.10 2.46 7.86 3.77
PIT-1 9.22 5.62 0.07 0.70 0.35
30 9.22 11.79 2.37 5.91 3.77
29 9.22 11.79 2.37 5.91 3.77
28 9.22 11.79 2.37 5.91 3.77
27 9.22 11.79 2.37 5.91 3.77
26 9.22 11.79 2.37 5.91 3.77
25 9.22 11.79 2.37 5.91 3.77
24 9.22 11.79 2.37 5.91 3.77
23 9.22 11.79 2.37 5.91 3.77
22 9.22 11.79 2.37 5.91 3.77
21 9.22 11.79 2.37 5.91 3.77
20 9.22 11.79 2.37 5.91 3.77
19 9.22 11.79 2.37 5.91 3.77
18 9.22 11.79 2.37 5.91 3.77
17 9.22 11.79 2.37 5.91 3.77
16 9.22 11.79 2.37 5.91 3.77
15 9.22 11.79 2.37 5.91 3.77
14 9.22 11.79 2.37 5.91 3.77
13 9.22 11.79 2.37 5.91 3.77
12 9.22 11.79 2.37 5.91 3.77
11 9.22 11.79 2.37 5.91 3.77
10 9.22 11.79 2.37 5.91 3.77
9 9.22 11.79 2.37 5.91 3.77
8 9.22 11.79 2.37 5.91 3.77
7 9.22 11.79 2.37 5.91 3.77
6 9.22 11.79 2.37 5.91 3.77
5 9.53 11.79 2.39 6.01 3.81
4 9.53 11.79 2.39 6.01 3.81
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% 49 AF 4 steAst A

s ZFI = TADIZ OR2BIETEE ()
(2) (2) 22013 SDL(W) HHSBHSOL(F)
B3F 25 25
B2F 25 50
B1F 25 75 B
1F 25 100
oF 25 125
3F 25 150
aF 45 195 150~199%
5F 10 205
6F 10 215
7F 7 202 200~2292
8F 7 229
oF 7 236
10F 7 243 230~249¢
1F 7 250 -
12F 7 257
13F 7 264
14F 7 271
15F 7 278 -
16F 7 285
17F 7 292
18F 7 299
T19F 7 306
20F 7 313
21r ’ 320 300~3392
20F 7 327
23F 7 334
24F 7 341
25F 7 348
26F 7 355
27F 7 362 340~3792
28F 7 369 340~389<
29F 7 376
30F 7 383
PIT-1 7 390 4804095
31F 7 397 =
32F 7 404
33F 7 411
34F 7 418
PIT-2 7 425 410~4392
35F 7 432
36F 7 439 -
37F 7 446
38F 7 453
aF Z 150 440~4692
RH-1 7 467
RH—2 ’ 474 470~4992
500~529 500~5292
_ _ _ 530~5592!
- 560~5892
590~6092
- - 8642 ~ - -




XI5 - Stage#46 (474%)
XHF - Stage#45 (467)
XF - Stage#44 (460

X

S — Slage#43 (453%)
XIF - Stage#42 (446%)
AE - Stage#4d1 (439%)

AlE - Stage#40 (432)
XIF - Stage#39 (425%)

X

T - Stage#38 (418)
XIE - Stage#37 (411&)
AIE - Stage#36 (404%)

XtF - Stage#35 (397)
g - Stage#34 (390%)

X

F - Stage#33 (383%)
X - Stage#32 (376%)
IHF - Stage#31 (369%)
AtF - Slage#30 (3622)
XIF - Stage#29 (355%)
XI5 - Stage#28 (348%)
XbF - Stage#27 (341%)

X

T — Stage#26 (3342)
Atg - Stage#25 (327%)
IHF - Stage#24 (3202)
AtE - Stage#23 (313%)
XI5 - Stage#22 (306%

X

T - Stage#21 (299%)
XI5 - Slage#20 (292%)
IIF - Stage#19 (2852
Xt5 — Stage#18 (278%)
XIF - Stage#17 (271%)
XI5 - Stage#16 (264%)
XI5 - Stage#15 (257%)

X

T - Stage#14 (250%)
A - Stage#13 (243%)

T — Stage#12 (236%)

-]
o

-

3 - Stage#11 (229%)
XIF - Stage#10 (222%
XF - Stage#9 (215&)
XIF - Slage#8 (205&)

XIF - Stage#7 (195%)

E-}

F - Stage#6 (150&)

X

T - Stage#5 (1258)

-]

% - Sage#4 (100&)

X

T - Slage#3 (/5&)
Atg - Stage#2 (50%)

X1F - Stage#1 (268

— T — OF0HE - 21210] DO - bt
_ L L] | Addition Stage 10 [Addition Stage 15
(500~5292) (590~6092)
— 15 — — X X
- | ojolE - ztaio)
— | _ Addition Stage 9
(170~4992)
— — — =% 0ZorE - uiet
— o — lAddition Stage 14
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Orgors - 2190|
T W Addition Stage 8
_ L (440~4692)
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- | [[2NPR DI210FF - 21200]
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L ] % /Addition Stage 11
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> MEN
= T
B2 Fl UtorE — 21m0]
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B4 FL
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o, a9 4279014 29 430 WIHA el st A A& HojFa gl
3% 4.10 PCA 22 ofgt 3447 (519] : mm)
BAELY | ZYUZ FaF (ARTFHF FaY| dAFLH
upto subto upto subto upto subto upto subto
CIA 4% | 6.946 | 3.982 | 5.002 | 4.949 |23.055| 8.874 |35.003|16.798
WA | PIT2 | 20F | PIT2 | 26F | PIT2 | 34F | PIT2 | 26F
4 4% | 11.441| 7.140 | 8.368 | 8.202 |23.454 | 9.023 |43.263 |23.204
WA= | PIT2 | 21F | PIT2 | 26F | PIT2 | 34F | PIT2 | 25F
6 =48 | 4.825 | 2.686 | 3.832 | 3.751 [26.473]10.356 | 35.130 | 15.668
WA | PIT2 | 20F | PIT2 | 26F | PIT2 | 34F | PIT2 | 26F
9 =43 | 9.769 | 6.028 | 6.803 | 6.259 |22.308 | 7.674 |38.881|19.096
w2 | 38F | 22F | 38F | 27F | 38F | 38F | 38F | 27F
C19 %% [19.278 [12.189|13.407 | 13.126 | 21.436| 8.228 |54.120 |32.315
W= | PIT2 | 21F | PIT2 | 25F | PIT2 | 34F | PIT2 | 23F
w1 | FA2T[15.457] 9.291 | 9.715 | 8.505 | 30.875| 8.195 | 56.047 | 25.016
WA | PIT2 | 20F | PIT2 | 28F | RH1 | RH1 | RH1 | 26F
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