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ABSTRACT

Results in this study show that the maximum nodal horizontal acceleration, the
reaction of the two reactors is larger than a single reactor. The stick Model dual reactor
is greater than those of detailed Model. As for effects of embedded depth in the soil,
Stick Model is much more sensitive than those of detailed Model. The elevation is
higher, the acceleration is the larger. However, in the vertical maximum acceleration,
the impact of the two reactors is not obvious. The effects of embedded depth are greater
than interaction between reactors. Stick model is affected by the embedded depth than
those of detailed models. In addition to the effects of containment, the effects of
elevation are not significant.

Based on the nodal conversion function in the horizontal direction, the responses
of four cases in low frequency are consistent and their peak frequencies have similar
trend, but the peak values are slightly different. In addition, the effects of soil
embedded depths are not obvious. However, the conversion functions in the vertical
direction, the responses of four cases reveal significant differences in the high
frequency at containments and drywalls. In addition, shield walls and RPV have
different responses in the low and high frequencies. The effects of soil embedded
depths are pronounced.

The horizontal acceleration response spectra at nodes and foundations are nearly
identical in the four cases. Those responses at containment reveal consistent trends,
but the responses of detailed models in the high frequency are greater than those of
stick models. Moreover, the responses of drywalls, shield walls and RPV also have
identical responses. The responses of detailed models are less than those of stick
models. The vertical response spectra at the top of foundations and containment at
ground level present similar results. The responses at other locations reveal that
responses are similar in the low frequencies and those are different in the high
frequencies.

The conclusions of this research as follows:

Firstly, the interaction between the reactor systems in the horizontal direction
should be incorporated in the analysis. However, the effects in the vertical direction
are no obvious. Secondly, the effects of the foundation embedded depths are greater



than the interactions between reactors. Final remarks of this study are that the SSI
effects, eight buildings structural models should be incorporated in the models.
Direction method is adopted to account for the effects of foundation embedded depths.

Keywords: Soil-Structure Interaction, Analysis of Kuosheng Nuclear Power Plant,
SASSI, SAP2000, SHAKE
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Model ** & 4% 51ft 2 T ¢ -] *> Stick Model > & 4% 51ft 2 + < % Stick Model
Case(a) °

5.Shield Wall &« 4cig Bk Tk > BF BRE2ZF BT~ EFRBRE 342
A% % A% &7 > Detailed Model 5 f& -] > Stick Model > Stick Model & Ji& #g 12 &
B2 5 Detailed Model & g v g 4 B2 o

6. Shield Wall <~ 4cig B3 v F &> F RERFZ 3 $Dpc o2 * ¥ > 3y
F AT &85 Detailed Model = & -] >+ Stick Model -

T.RPV Bxdeid Bk T F > BEF B2 F oy ~ 3 HFBE - 5 24EF A
PEE > 3@~ 33 nBL R T 72 B ¥ > Detailed Model & &) % Stick Model -

B.RPVE A 4#BRLEw K b’ F BREFZI4Pesy 2 ¥ BRYF BT

P EE o
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9. R4 S Bk T > AAHIKAINE AHIKTEINAL B Case > 16Hz 2. F &
ApH- 3> W 13Hz 298 ® 4 #73 F » Case()P & % »+ Case(b) » 32 » 2 3%
J& % K @ ; Containment 3 % 2 TB¥R2_4eif Bk Sl 0 4 1 Case F i
B2 ARy T F ; Drywall = % 2 75302 4eig B 3w < S 4 T Case F &
EAE 5 4P T T,ié i vt H 4pu% @+ ] Stick Model £2 Detailed Model I 7 #p
oo o~ 33 B 587 + ;ShieldWall &= £ 2 783824 i & 2z + S Shield
Wall & @Kfrg%tp “t22 Drywall * 53 F 5 RPV &R~ 2o £ 2 TR IN2_Jeig B
P oo PR A E R AR R IR 5 2+ ] > Stick Model £ Detailed
Model & % 4p e » 32 » 2 HE>2RF D <~ F BT F o

10. S g S @ w0 AR AINE RAKTEINL deik Bk S AR
FiRa LB ARk 4k Case ¢ F P A AR > AAHKTEINGE 4B Case 2 F
JEAB% ~ k- 3 ; Containment ¥+ £ % TERR2_ 4cig BT ¥ b & B4 B
Case » &' & 2 4% ¢ T > 78 3% & 2L 3 4 % (> Stick Model £2 Detailed Model
T 7 4p ke 5 Drywall = £ % 78 382 4vik B 3~ S "f M H4E ¢+ Stick Model £2
Detailed Model I % 4p e > 32 » 4 330 R 57 < 5 ShieldWall 3= £ 2 75382
4vig B 3+ S dco Shield Wall & 3 Mg & % #F » Stick Model ¥ Detailed Model

TAARR > Mo 3 B EE  RPV RN~ B 4 2 TEI2 Soeid Bt S0l
RPV & J& ¥ Shield Wall #g iz -

11, &8 F R KT o AAEAINE AAH SRRV 4o B F R4 B Case 2
FEAR% - ®R o F R @i 5 7 F ; Containment 3+ % 2 TR 3R2_4eid B & o
4 3 Case + i 5% 48% ¥ 7 I - % #f Detailed Model ¥ & + »* Stick Model ;
Drywall 3+ £ 2 78382 4eif B F 3% > 4 1 Case &+ JEE % AR ¥ 40T > B M
Detailed Model * & -] >+ Stick Model ; Shield Wall 3 £ 2 B3Rz 43 B F &
# > Shield Wall » &% Drywall * &5 & > B #f Detailed Model » J& 7= |-+
Stick Model > ¥ Stick Model ** 6Hz e — P 2% & ; RPV K% ~ = £ 2 7§
Mz2_beig BF 3o RIVEEZ B 4 §8F i Shield Wall » 2 F R &85
& Detailed Model ** 8Hz ¥ 5 — P &5 (@ o

12, 525 i v o RAARKAINBAEING 4B Case §F P AL R - AA#HK
B4 B Case 2. F p4k% < k- Ik ; Containment ¥ % 4 & Case & Jig ' & %

21



#BEF T B oo TBINE AR N> Stick Model £2 Detailed Model i % 4p ¢ ; Drywall

oA 2 TEINZ_Seik B F RG34 % Stick Model ¥ Detailed Model ¥ 7 4p F ;
Shield Wall #» % 2 7382 4eig & F Jig3# > Shield Wall *+ 3 4 % Stick Model
J&iE = » Detailed Model ; RPV &R ~ 3 4 2 TE2R2_4eig B F B3 > RPV &
&>t 3Hz £ 10Hz - Stick Model »* /&% = ** Detailed Model ¥ Shield Wall #g
iz > fe4g 18 10Hz » Detailed Model » & = ** Stick Model -

EBF2 3 4 F REBIEL R 4R /% P &
PEL A ARERREBRE S S 20E r S
Al oot o AR R 22 BE IV RSB ESFRF23

2. Stick Model 7 7 A& # k% & 104605Kips » 3+ % 2. Detailed Model # 7 s #_
s € 116202Kips 0 34 & 10% 2 4 HA R 5 - TR BE . &
k7 3 # 3T Stick Model 2 Detailed Model 2. % & o

3. SASSI Detailed Model = % jg FIh| .« &2 §w L pE#T & 2 chfz 480 © @ KRS
FrimdR2F o 0P 2§k G mrEd & % Stick Model 4 7 4 3 B4
3 F1c 0 2P 82 SSI & 47 % i * Detailed Model -

4. SASSI Subtraction Method »* 2010 # % it Jhit e ZHF R L 52T ARG

3 3% % & * Subtraction Method ~ % #t. 2 ~t 2 2 B B R R 3 18 % 4
HE o @mzb1/55 4 Lk £ > £ * Extended Subtraction Method ~ % % %
HE I REERREAN LS T U8 TR E R A A AFE
LSASSI i¢ * #7k2 T {7 g J2iF 8 23+ 8 e @ * Direct Method ¢+t H
UMk & 2. SASSI -4 & 2 b F) et A3 & % Stick Model & Detailed Model -
Case(a)#¢ Case(b)- &' & * Direct Method» & %=k > & #z* Direct Method -

5. 43+ % 2 Stick Model 2 Detailed Model » iz # ~ % .2 1 2 3 kB R > B
BAPMEIRNE 5Hz 240 FTEZRIAIF EREIAFHIRT RS
3BHz 2. % F > * j&%giﬁ_‘%& BE 2 ket FELBEABE » ~



FRRCAZIRBRBEZBRLT R 2R ALIMA SRR T2 LR
BB dmtr > Mk R AR oo

6. & h a2 2 ARG T M LG ERARFET F k- H e
BAEETA BT TR LA £474 47 -
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%31 HMRE®RBEZX LY
Material Thickness(ft) Shear Modulus (ksf) Density(pcf) Poisson Ratio
Backfill Sand 14.37 1190 125 0.375
Backfill Sand 7.63 2540 130 0.45
Backfill Sand 8.0 3510 130 0.45
Rock 10.0 12960 125 0.4
Rock 10.0 21600 135 0.35
Rock 20.0 21600 140 0.35
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241 FRERSSHUHELY

Material Properties
Material Young's Modulus (Ib/In?) Poisson's Ratio
M1 11.5x10° 0.42
M2 25.7x10° 0.30
M3 27.7x10° 0.30
M4 4.715x10° 0.20
M5 29.0x10° 0.27
242 FRERGBHERMEEEL
Damping Values
OBE SSE
Vessel, internals 2% 3%
Fuel 6% 6%
Building 2% 5%
% 4.3  GE Stick Model "k T w & 47 i3] 2_ “F 308 E § #c
External Springs
Spring | "SAMIS" Node | "SAMIS" Node | Spring Constant (Ib/in) or (in-1b/rad)
K1 22 66 2.01x108
Kz 66 67 5.80x10°
Ks 41 60 1.0x10°
Ka 37 36 10.0x10™
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% 4.4  Stick I- Containment z_ & BL-K T & f + 4cif B
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
68 170.58 3854 171.58 0.900 0.755 0.943 0.925 0.953 0.798 1.007 0.989
69 146.42 3712 145.96 0.816 0.700 0.869 0.861 0.861 0.737 0.929 0.915
70 126.08 3564 123.04 0.742 0.660 0.800 0.804 0.781 0.692 0.855 0.853
71 106.08 3478 106.08 0.664 0.621 0.755 0.764 0.705 0.649 0.805 0.806
72 77.00 3277 76.25 0.580 0.556 0.667 0.670 0.613 0.577 0.704 0.700
73 56.50 2925 59.58 0.521 0.504 0.586 0.592 0.548 0.519 0.618 0.616
74 36.75 2340 37.08 0.466 0.448 0.505 0.512 0.486 0.459 0.529 0.530
75 17.00 1746 18.00 0.416 0.408 0.452 0.454 0.421 0.414 0.469 0.466
76 0.00 1467 0.00 0.389 0.382 0.398 0.383 0.387 0.387 0.408 0.387
77 -14.00 1275 -10.00 0.372 0.369 0.372 0.365 0.371 0.373 0.372 0.374
78 -27.42 955 -30.00 0.358 0.357 0.356 0.353 0.357 0.360 0.355 0.358
96¢ -40.00 657 -40.00 0.347 0.349 0.350 0.346 0.345 0.352 0.349 0.351
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4 45  Stick I- Containment 2. & 8L-% & &+ 4vid B
Stick | -Containment
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
68 170.58 3854 171.58 0.297 0.361 0.369 0.464 0.294 0.360 0.361 0.461
69 146.42 3712 145.96 0.293 0.356 0.307 0.378 0.291 0.355 0.294 0.372
70 126.08 3564 123.04 0.289 0.348 0.279 0.343 0.286 0.347 0.276 0.337
71 106.08 3478 106.08 0.283 0.337 0.275 0.331 0.280 0.336 0.274 0.324
72 77.00 3277 76.25 0.270 0.315 0.272 0.306 0.268 0.313 0.270 0.300
73 56.50 2925 59.58 0.262 0.295 0.271 0.289 0.262 0.293 0.269 0.283
74 36.75 2340 37.08 0.262 0.273 0.269 0.270 0.262 0.270 0.267 0.269
75 17.00 1746 18.00 0.262 0.263 0.268 0.268 0.263 0.262 0.265 0.267
76 0.00 1467 0.00 0.262 0.263 0.266 0.265 0.263 0.261 0.264 0.264
77 -14.00 1275 -10.00 0.262 0.262 0.266 0.264 0.263 0.261 0.263 0.263
78 -27.42 955 -30.00 0.262 0.262 0.265 0.262 0.263 0.260 0.262 0.262
96¢ -40.00 657 -40.00 0.261 0.261 0.264 0.261 0.262 0.260 0.262 0.260
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% 4.6  Stick II- Drywall z_ & 8:-K T 5 B * 4eik B
Stick 1l -Drywall
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
79 76.25 3270 76.25 0.879 0.875 0.622 0.649 0.935 0.913 0.658 0.662
60 52.23 2861 57.50 0.762 0.760 0.563 0.578 0.807 0.791 0.594 0.587
80 51.25 2683 51.25 0.757 0.755 0.546 0.556 0.802 0.786 0.575 0.570
81 32.75 2142 32.75 0.665 0.664 0.492 0.495 0.701 0.688 0.514 0.512
82 15.75 1740 18.00 0.568 0.567 0.451 0.453 0.595 0.585 0.468 0.465
83 0.00 1462 0.00 0.480 0.480 0.398 0.399 0.501 0.493 0.409 0.407
84 -11.00 1224 -14.83 0.420 0.422 0.371 0.360 0.436 0.431 0.374 0.372
85 -25.50 1091 -23.22 0.378 0.377 0.363 0.355 0.378 0.388 0.365 0.365
96d -40.00 656 -40.00 0.348 0.350 0.350 0.345 0.346 0.354 0.349 0.351
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% 4.7  Stick II- Drywall z_ & 848 » B * 4 B
Stick 1l -Drywall
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
79 76.25 3270 76.25 0.285 0.302 0.291 0.291 0.282 0.299 0.288 0.288
60 52.23 2861 57.50 0.284 0.299 0.290 0.289 0.281 0.296 0.287 0.287
80 51.25 2683 51.25 0.284 0.299 0.275 0.271 0.281 0.296 0.270 0.267
81 32.75 2142 32.75 0.282 0.295 0.274 0.270 0.279 0.292 0.269 0.266
82 15.75 1740 18.00 0.278 0.276 0.274 0.269 0.277 0.273 0.269 0.266
83 0.00 1462 0.00 0.276 0.270 0.273 0.269 0.275 0.268 0.269 0.266
84 -11.00 1224 -14.83 0.274 0.268 0.273 0.267 0.273 0.266 0.270 0.265
85 -25.50 1091 -23.22 0.271 0.266 0.272 0.267 0.271 0.265 0.269 0.265
96d -40.00 656 -40.00 0.267 0.265 0.271 0.266 0.267 0.264 0.269 0.264
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% 4.8

Stick 111- Shield Wall 2. &> 8k-k T % & & 4oid &

Stick I - Shield Wall

Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.
(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
86 42.04 2439 42.04 0.772 0.696 0.516 0.501 0.796 0.705 0.536 0.518
87 32.29 2233 33.48 0.708 0.643 0.488 0.479 0.733 0.653 0.506 0.501
88 22.54 1940 24.92 0.649 0.589 0.460 0.463 0.670 0.602 0.477 0.483
89 15.54 1666 16.35 0.598 0.550 0.436 0.447 0.622 0.564 0.449 0.465
90 8.54 1560 7.79 0.551 0.511 0.423 0.431 0.574 0.526 0.428 0.447
91 -1.33 1355 -0.77 0.487 0.461 0.410 0.415 0.506 0.472 0.413 0.429
92 -9.33 1307 -10.98 0.436 0.420 0.393 0.395 0.453 0.429 0.395 0.407
93 -12.92 - - 0414 0.401 - - 0.430 0.409 - -
94 -15.46 - - 0.400 0.389 - - 0.413 0.397 - -
67 -18.98 1187 -17.00 0.384 0.377 0.384 0.385 0.391 0.390 0.386 0.396
95 -28.83 1067 -24.67 0.364 0.364 0.374 0.372 0.364 0.373 0.375 0.381
96s -40.00 654 -40.00 0.350 0.352 0.354 0.350 0.349 0.358 0.354 0.356
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# 4.9  Stick Ill- Shield Wall 2_ & 848 v & % 4ci &
Stick III - Shield Wall
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
86 42.04 2439 42.04 0.320 0.325 0.277 0.280 0.321 0.325 0.278 0.279
87 32.29 2233 33.48 0.320 0.325 0.277 0.280 0.321 0.325 0.278 0.279
88 22.54 1940 24.92 0.320 0.323 0.277 0.280 0.320 0.323 0.278 0.279
89 15.54 1666 16.35 0.319 0.321 0.277 0.280 0.320 0.321 0.278 0.279
90 8.54 1560 7.79 0.319 0.318 0.277 0.279 0.319 0.318 0.278 0.278
91 -1.33 1355 -0.77 0.318 0.314 0.277 0.279 0.318 0.314 0.278 0.278
92 -9.33 1307 -10.98 0.317 0.311 0.277 0.279 0.317 0.310 0.278 0.278
93 -12.92 - - 0.309 0.298 - - 0.309 0.299 - -

94 -15.46 - - 0.306 0.297 - - 0.306 0.298 - -

67 -18.98 1187 -17.00 0.297 0.293 0.277 0.279 0.298 0.294 0.278 0.278
95 -28.83 1067 -24.67 0.279 0.283 0.277 0.279 0.281 0.283 0.278 0.278
96s -40.00 654 -40.00 0.278 0.282 0.276 0.277 0.281 0.282 0.277 0.276
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# 4.10 Stick IV-RPV 2z & 8-k T w5 § & 4vig B

Stick IV - RPV Wall

Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
38 61.32 38 61.32 0.909 0.886 0.800 0.783 0.948 0.924 0.810 0.824
39 60.10 39 60.10 0.897 0.876 0.792 0.777 0.938 0.910 0.802 0.817
40 54.50 40 54.50 0.841 0.834 0.758 0.745 0.892 0.854 0.767 0.783
41 52.23 41 52.23 0.818 0.817 0.744 0.732 0.875 0.838 0.753 0.769
42 49.90 42 49.90 0.795 0.800 0.730 0.719 0.856 0.822 0.739 0.755
43 47.42 43 47.42 0.770 0.782 0.714 0.706 0.838 0.803 0.723 0.741
44 43.44 44 43.44 0.743 0.752 0.690 0.684 0.808 0.775 0.698 0.717
45 41.62 45 41.62 0.732 0.738 0.679 0.674 0.794 0.761 0.687 0.706
46 38.12 46 38.12 0.711 0.712 0.657 0.654 0.769 0.736 0.665 0.685
47 34.08 47 34.08 0.689 0.682 0.631 0.630 0.740 0.706 0.639 0.659
48 27.70 48 27.70 0.654 0.638 0.590 0.593 0.697 0.660 0.597 0.619
49 26.36 49 26.36 0.646 0.629 0.581 0.585 0.688 0.650 0.589 0.611
50 22.74 50 22.74 0.626 0.604 0.559 0.563 0.664 0.624 0.568 0.587
51 20.45 51 20.45 0.613 0.589 0.545 0.549 0.648 0.608 0.551 0.572
52 18.15 52 18.15 0.600 0.574 0.531 0.535 0.633 0.593 0.537 0.557
53 15.86 53 15.86 0.587 0.560 0.516 0.522 0.617 0.578 0.522 0.542
54 13.56 54 13.56 0.574 0.546 0.502 0.508 0.598 0.564 0.508 0.528
55 11.27 55 11.27 0.560 0.532 0.489 0.495 0.587 0.550 0.494 0.514
56 7.30 56 7.30 0.538 0.510 0.465 0471 0.562 0.525 0.470 0.489
57 6.47 57 6.47 0.533 0.506 0.461 0.466 0.556 0.521 0.465 0.484
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58 3.96 58 3.96 0.518 0.492 0.447 0.452 0.540 0.506 0.451 0.468
36 3.13 36 3.13 0.513 0.488 0.442 0.448 0.535 0.501 0.446 0.463
59 -0.59 59 -0.59 0.490 0.467 0.424 0.429 0.508 0.479 0.428 0.444
61 -4.31 61 -4.31 0.468 0.447 0.407 0.412 0.484 0.458 0.410 0.425
62 -6.08 62 -6.08 0.458 0.439 0.401 0.406 0.472 0.449 0.404 0.419
18 -8.00 18 -8.00 0.447 0.429 0.395 0.399 0.462 0.439 0.398 0.411
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# 411 Stick IV-RPV 2_ & ghd-% v f = 4eif B
Stick IV - RPV Wall
Node EL(ft) Node EL(ft) Stick Detailed Stick-Inter. Detailed-Inter.
Stick Detailed Stick-Inter. Detailed-Inter.

(Stick) (Stick) (Detailed) | (Detailed) (Embedded) (Embedded) (Embedded) (Embedded)
38 61.32 38 61.32 0.324 0.331 0.307 0.361 0.323 0.331 0.304 0.355
39 60.10 39 60.10 0.324 0.331 0.307 0.361 0.323 0.331 0.304 0.355
40 54.50 40 54.50 0.324 0.331 0.307 0.361 0.323 0.331 0.304 0.355
41 52.23 41 52.23 0.324 0.331 0.307 0.361 0.323 0.331 0.304 0.355
42 49.90 42 49.90 0.324 0.331 0.307 0.361 0.323 0.331 0.304 0.355
43 47.42 43 47.42 0.324 0.331 0.307 0.360 0.323 0.331 0.304 0.355
44 43.44 44 43.44 0.324 0.331 0.307 0.360 0.323 0.331 0.304 0.354
45 41.62 45 41.62 0.324 0.330 0.307 0.359 0.323 0.331 0.303 0.354
46 38.12 46 38.12 0.324 0.330 0.307 0.359 0.323 0.330 0.303 0.353
47 34.08 47 34.08 0.324 0.330 0.306 0.358 0.323 0.330 0.303 0.352
48 27.70 48 27.70 0.324 0.329 0.305 0.356 0.322 0.329 0.302 0.350
49 26.36 49 26.36 0.323 0.328 0.305 0.355 0.322 0.328 0.302 0.350
50 22.74 50 22.74 0.323 0.328 0.304 0.353 0.322 0.328 0.301 0.348
51 20.45 51 20.45 0.323 0.327 0.304 0.352 0.322 0.327 0.301 0.347
52 18.15 52 18.15 0.323 0.326 0.303 0.350 0.322 0.326 0.300 0.345
53 15.86 53 15.86 0.323 0.325 0.303 0.349 0.321 0.325 0.299 0.343
54 13.56 54 13.56 0.322 0.324 0.302 0.347 0.321 0.325 0.299 0.341
55 11.27 55 11.27 0.322 0.324 0.301 0.345 0.321 0.324 0.298 0.339
56 7.30 56 7.30 0.322 0.322 0.300 0.341 0.320 0.322 0.296 0.335
57 6.47 57 6.47 0.321 0.321 0.299 0.340 0.320 0.321 0.296 0.335
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58 3.96 58 3.96 0.321 0.320 0.298 0.337 0.320 0.320 0.295 0.332
36 3.13 36 3.13 0.321 0.320 0.298 0.336 0.320 0.320 0.295 0.331
59 -0.59 59 -0.59 0.320 0.318 0.296 0.332 0.319 0.318 0.293 0.326
61 -4.31 61 -4.31 0.320 0.316 0.295 0.327 0.319 0.316 0.291 0.321
62 -6.08 62 -6.08 0.322 0.317 0.296 0.329 0.320 0.317 0.292 0.324
18 -8.00 18 -8.00 0.323 0.319 0.296 0.331 0.322 0.319 0.293 0.325
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HORIZONTAL_EQ_X-ACCELERATION

nhM/‘(\

Accelerations

1 i

2 4 6 8 10 12 14 16 18 20 22 24
Time in Seconds (Sec)

B 32 HKIFRE2ZHFERERF-EWH 2 NS »

HORIZONTAL_EQ_X-VELOCITY RESPONSE SPECTRUM

Percent (%)

Relative Velocities

10

10

10

10°

10° 10 10
Period (Sec)

B33 K ER2ZO5%ELVFERFE BH-EW w2 NS »

43



Accelerations
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KUO SHENG UNITS | & 2 SV Wave; input:0.4g

Layer Type Hight Depth Unit Shear S-Wave S-Wave
Weight Modulus Damping Ratio Velocity
1 1 84.00 84.00 0.072 827054 0:010 6643.97
2 1 88.44 172.44 0,072 8270.54 0:010 6643.97
3 1 91.56 264.00 0.075 17653.07 0:010 951818
4 1 96.00 360.00 0075 24394.62 0.010 11188.99
5 " 60.00 420.00 0.07. 7415.08 0.010 1600.00
6 60.00 480.00 0.07. 7415.08 0.010 1600.00
7 64.50 544.50 0.07 54141.92 0.010 7600.00
8 64.50 609.00 0:07; 54141,92 0.010 '7600.00
9 2 111.00 720.00 0.081 159850,89 0.010 27600.00
10 2 120.00 840.00 0.081 159850.89 0.010 27600.00
1 2 120.00 960.00 0:08¢ 159850.89 0.010 27600.00
12 2 120.00 1080.00 0.081 159850.89 0.010 27600.00
13 2 120.00 1200.00 0:081 159850.89 0.010 27600.00
14 2 120.00 1320.00 0.081 159850.89 0:010 27600.00
15 2 120.00 1440.00 0.081 159850.89 0.010 27600,00
16 2 120.00 1560.00 0.081 159850.89 0.010 27600.00
17 2 150.00 1710.00 0.081 159850.89 0.010 27600,00
18 2 150.00 1860.00 0,081 159850,89 0.010 27600.00
19 2 150.00 2010.00 0.081 159850.89 0:010 27600.00
20 2 150.00 2160.00 0.081 159850.89 0,010 27600.00
21 2 150.00 2310.00 0:081 159850.89 0.010 27600.00
22 2 150.00 2460.00 0081 159850,89 0.010 27600.00
23 2 150.00 2610.00 0,081 159850.89 0.010 27600.00
24 2 150.00 2760.00 0.081 159850:89 0.010 27600.00
Base 2 0:081 159850.89 0:010 27600.00

F13.6 SHAKE #ij» 2 ST 51 12 & 177315 (BE)
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Modulus Reduction (G/Gmax)
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KUO SHENG UNITS | & 2 SV Wave; input:0.4g (Iteration Number=10)

Layer Type Hight Depth Unit Shear S-Wave S-Wave

Weight Modulus Damping Ratio Velocity
1 1 84.00 84.00 0.072 655859 0046 591652
2 1 88.44 17244 0072 470770 0089 501262
3 1 91.56 264.00 0075 1152324 0072 7690.09
4 - 96.00 360.00 0075 1605055 0071 9075.88
5 i 4201 072 790973 0015 2054667
6 | 4801 07, 78596 5] 0.015 2048153
7 5 544 51 07 141873.22 0.014 26478.84
8 64.5 609. 07 14111542 0.014 26408.03
9 2 111.00 720.00 0.081 14563192 0014 26343.89
10 2 120.00 840.00 0,081 144529.36 0.015 2624397
11 2 120.00 960.00 0081 143248.89 0015 2612746
12 2 120.00 1080.00 0.081 141630.94 0.016 25979.49
13 2 120.00 1200.00 0:081 140247 64 0,017 2585231
14 2 120.00 1320.00 0.081 139050:28 0017 2574172
15 2 120.00 1440.00 0081 138009.05 0.018 2564516
16 2 120.00 1560.00 0.081 137111.03 0.018 25561.58
17 2 150.00 1710.00 0081 13624659 0.019 2548088
18 2 150.00 1860.00 0.081 13547291 0019 2540843
19 2 150.00 2010.00 0,081 134908.05 0019 25355.40
20 2 150.00 2160.00 0.081 13453450 0,020 25320227
21 2 150.00 2310.00 0081 134307.56 0.020 2529891
22 2 150.00 2460.00 0081 13420852 0020 2528958
23 2 150.00 2610.00 0.08% 134194.92 0.020 25288.30
24 2 150.00 2760.00 0,081 13425755 0,020 2529420
Base 2 0081 159850:89 0010 27600.00

B39 EW w2 NSw»ftjzariez 23w 2 14

B

CE:-Scattering B2t-Within AZE-Outcrop(Z& ¥ &)
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Accelerations

TIME HISTORY (AT THE TOP OF LAYER 5)
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Best Estimate

Layer Motion Height Depth Unit S-Wave P-Wave S-Wave P-Wave
Weight Velocity Velocity Damping Ratio Damping Ratio
1 84.00 84.00 0.072 5916.52 13229.74 0.046 0,046
2 88.44 17244 0.072 5012.62 11208.56 0.089 0.089
3 91.56 264.00 0075 7690.09 25505.14 0072 0.072
4 96.00 360.00 0075 907588 30101.29 0071 0071
5 T 0. 420 07 2054667 0328.36 0015 015
6 I 0. 480 07 2048153 0169230 0.015 015
7 -SV(U] 4.5 544 07 2647884 512010 0014 014
8 45 609.0 0.07 26408.03 54972.70 0014 014
9 111.00 720.00 0.081 26343.89 54839.18 0014 0014
10 120.00 840.00 0,081 2624397 5463118 0.015 0.015
11 120.00 960.00 0081 26127 46 54388.64 0015 0015
12 120.00 1080.00 0.081 2597949 5408062 0.016 0.016
13 120.00 1200.00 0:081 25852.31 53815.88 0.017 0.017
14 120.00 1320.00 0.081 2574172 5358566 0.017 0.017
15 120.00 1440.00 0.081 25645.16 53384.66 0.018 0,018
16 120.00 1560.00 0.081 25561.58 53210.87 0018 0018
17 150.00 1710.00 0081 25480.88 53042.68 0.019 0.019
18 150.00 1860.00 0.081 2540843 5289186 0019 0.019
19 150.00 2010.00 0,081 2535540 5278147 0.019 0.019
20 150.00 2160.00 0.081 2532027 5270834 0:020 0.020
21 150.00 2310.00 0:081 2529891 5266388 0020 0.020
22 150.00 2460.00 0081 25289.58 52644.46 0.020 0.020
23 150.00 2610.00 0.081 25288.30 52641.79 0,020 0,020
24 150.00 2760.00 0,081 2529420 5265407 0.020 0.020
Halfspace = 10 0081 25294,20 52654,07 0020 0020
’ ’ o s e ] T NI
Bl 43 SASSIEW % 2 NS & 2472 2 33w 2 H |2 F
Best Estimate
Layer Motion Height Depth Unit S-Wave P-Wave S-Wave P-Wave
Weight Velocity Velocity Damping Ratio Damping Ratio
1 84.00 84.00 0.072 5916.52 13229.74 0.046 0,046
2 88.44 17244 0.072 5012.62 11208.56 0.089 0.089
3 91.56 264.00 0.075 7690.09 25505.14 0072 0.072
4 96.00 360.00 0075 907588 30101.29 0071 0071
5 T 0. 420 7 2054667 0328.36 0015 015
6 1 0. 480 I 2048 016930 0.015 015
7 -PTU] 4.5 544 7 2647884 512010 0014 014
8 4.5 609.0 0.07 26408.03 54972.70 0014 014
9 111.00 720.00 0.081 26343.89 54839.18 0014 0014
10 120.00 840.00 0,081 2624397 5463118 0.015 0.015
11 120.00 960.00 0081 26127 46 54388.64 0015 0015
12 120.00 1080.00 0.081 2597949 5408062 0.016 0.016
13 120.00 1200.00 0:081 25852.31 53815.88 0.017 0.017
14 120.00 1320.00 0.081 2574172 5358566 0.017 0.017
15 120.00 1440.00 0.081 25645.16 53384.66 0.018 0,018
16 120.00 1560.00 0.081 25561.58 53210.87 0018 0018
17 150.00 1710.00 0081 25480.88 53042.68 0.019 0.019
18 150.00 1860.00 0.081 2540843 5289186 0019 0.019
19 150.00 2010.00 0,081 2535540 5278147 0.019 0.019
20 150.00 2160.00 0.081 2532027 5270834 0:020 0.020
21 150.00 2310.00 0:081 2529891 5266388 0020 0:020
22 150.00 2460.00 0081 25289.58 52644.46 0.020 0.020
23 150.00 2610.00 0.081 25288.30 52641.79 0,020 0,020
24 150.00 2760.00 0,081 2529420 5265407 0.020 0.020
Halfspace = 10 0081 2529420 52654,07 0020 0020
a g s 20 - e
Bl 44 SASSIUD w & 472 2 ] 2 HfE
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