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Abstract

This report includes the findings of an investigation of the conservatisi
associated with different cambinations between the primary and secondary
stress components for piping systems under dynamic loading, such as in an
earthquake evenc. The primary stresses are induced by piping response to its
mass inertia effects. The secondary stresses are induced by relative
displacements of piping supports. The study involves an independent time
history analysis of several typical piping models to predict a best estimate
of the actual dynamic and pseudo-static pipe responses to an earthquake.
These piping systems are also analyzed using the response spectrum method to
obtain the maximum primary stress components, Secondary stresses are next
calculated by performing a set of static analyses which provide the worst
stress condition. The two camponents are then combined by both SRSS and ab-
solute sum methods as the results are compared with time history solutions.

It is found that the SRSS combination of the primary ana secondary stress
canponents yield acceptable results provided the secondary stress component is
calculated in the most unfavorable phasing relationship among displacements of
piping supports. The absolute sum combination as recanmended in the current
Standard Review Plan is found to yield very conservative results when compared
to the time history solutions.
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1.0 Incroduction

The design of piping systems in nuclear power plants requires the consider-
ation of moment responses caused by postulited earthquake loadings at the
structure foundation. The seismic loads are transmitted to the piping through
the pipe support connections and structure supporting the system. Thus, po-
tentiaily each support point excites the piping system with a different time
dependent input loading. Une way of estimating the pipe response is to per-
form a time history analysis with a mode] that includes the piping system
together with the structure and al) components. The cost of such an analysis
is prohibitive., An alternate procedure is to decouple the piping from the
structure and to input loading functions for the piping defined from the
structure responses at the support points. This requires a time history
analysis of the piping system, which predicts the piping response realisti-
cally without taking into account the effect of the pipe-structure inter-
actions.

The latter analysis (Ref, 1) yields two components of response if “he support
point loadings are different. One is due to the inertia effect of pipe mass
and the other is due to the differential input motion of the support points.
The former camponent is the dynamic resporse and is categorized as producing
primary stresses whereas the latter component is known as pseudo-static compo-
nent and produces secondary stresses. In the older versions of the ASME code
(Ref, 2), the primary stresses were combined with other stresses caused by
sustained loads and pressure to satisfy the code requirements. The secondary
stress became a part of the thermal stresses or stresses caused by terminal
movements,

However, in the 1980 version of the ASME Section I11 requirements, the above
two kinds of stress can be combined with other dynamic and sustained load
responses. In the present requirement of the Standard Review Plan (SRP) (Ref.
3) these two components must be combined by absolute sum if their time depen-
dent magnitudes are not known, which is the case if they are calculated by
other than time history methods. This poses a question of the level of con-
servatism introduced by adopting such a combination method. This report iden-
tifies examples of the level of conservatism inherent in various combinat:on
procedures.,

The cambination is carried out between the dynamic responses (i.e., primary)
obtained by a response spectrum analysis and the pseudo-static responses
(1.e., secondary) derived from the seismic anchor movement (SAM) analysis.
Since the abvove two methods predict response in a conservative way, they do
0t represent the actual responses of a piping system particularly when the
peaks are combined by absolute sum. Time history analysis with independent
input accelerations is considered to yield the most realistic responses. The
percentage o) _ornservatism associated with any combination between the primary
and secondary stresses can be estimated by comparison to the time history
solution.

o}



2.0 Technical Approach

in present ‘ndustiry practice the dynamic component of piping response is ob-
tained by using the re.ponse spectrum method. The input spectra for this kind
of analysis represents the envelope of all the support spectra developed from
the time history results from the earthquake analysis of the supporting struc-
ture or building., The envelope spectra are applied to all support points si-
multaneously. These spectra are broadened as per the Regulatory Guide 1.122
(Ref. 4) before analysis. The modal and spatial cambinations are chosen as
recammended in the Reguiatory Guide 1,92 (Ref. 5). The predicted moment re-
sponse thus calculated is supposed to represent the maximum dynamic or iner-
tial response of the piping system,

There exists no standard procedure for calculating the pseudo-static responses
of the piping system due to seismic loading. Current standards require that
this component be obtained in such a manner that it represents the most severe
condition. In order to calculate this, the magnitudes of the maximum support
displacements as well as the phasing between these support movements are re-
quired. The Standard Review Plan (Ref. 3) suggests the support-displacements
can be calculated either from the structure time history analysis or from the
support point response spectra. The former method requires a selection of the
maximum displacements from the stryctural analvsis. The latter method uses
the formula, displacement = S39/ w ¢, where S5 is the floor response

spectra 7PA amplitude representing the floor motion, g is the acceleration due
to gravity, and » 1is the first fundamental frequency of the structure
supporting the piping system. This method is pv-ported to predict the upper
bound of the actual displacement of the support point.

Once these camponents are obtained, the phasing between the support points
must be defined. Since there is no established procedure for determining the
worst phasing for a piping system with more than two different support move-
ments, a particular method currently available in the existing piping code
PSAFEZ (Ref. 6) is being used for the study. It has the capability of con-
sidering each spatial direction individually. The analyst specifies the
phasing displacements at al! the supports, for all supports on input, and then
the code combines the spatial direction results in either of three combination
methods, They are the algebraic, square root of sum of squares (SRSS) and
absolute sum methods.

It should be noted that an intuitive approach is used to predict the worst
phasing among support points in any spatial direction. Thus, the prediction
of the static responses at any point of the piping system becomes dependent on
the choice of the phasing used Ly the analyst. To illustrate a simple case,
when there are two support points (or groups) with two distinct movements, the
worse static responses will be produced when they are subjected to out of
phase motion. Thus, there exists only one possible choice of phasing in each
spatial direction to produce the most unfavorable stress condition. For a



system with three distinct support groups three distinct cambinations of
phasing in each spatial direction must be considered to determine the most
severe stress condition at a point in the piping systam.

For each case of phase distribution considered in a particular piping system,
the same phasing 15 used in all three spatial directions. Then the results
are cambined by either the algebraic, SRSS or the absolute sum method. The
algebraic method must be used with care since the moment responses at any
point can be cancelled if the moment caused by different spatial directional
movements have opposite signs. On the other hand the SRSS and absolute sum
methods can predict the worst possible cases. In the present study ail three
combinations between the spatial effects are considered for each phase con-
sideration. Thus, for the case of two support groups there are three possible
solutions corresponding tu each combination method fcr the pseuco-static
response calculations,

As mentioned earlier, the time history analysis with different suppirt inputs
yields the actual dynamic and pseudo-static responses at each point of the
piping system. It should be noted that this analysis uses time history inputs
at the support points which are consistent with the response spectra used in
the response spectrum solutions. In other words, the response spectra used in
this study are derived from the time histories predicted in the time dependent
solutions, The damping values used are also the same in both analyses. In
the present study a critical damping value of 1% was used

The time history resuits with independent support movements yields both the
dynamic and pseudo-static responses as well as the total responses at each
time point for the piping system, Since the phasing is retained between the
dynamic and pseudo-static components in this computation the total response
should represent the actual response of the piping system. This result is
later compared with the different combinations of the individual camponecnts
(1.e., primary and secondai /) obtained from tho response spectrum and seismic
anchor movement analysis methods.

The moment results at each end of each pipe element are obtained from the
separate dynamic and pseudo-static calculations for each problem. Once the
three moment components at any point are calculated by any of the combination
procedures identified earlier, the resultant moment is determined using vector
summation. This moment is used as the parameter tu study the conservatism in
the combination method between the primary and secondary stress components,

The two combination procedures between two moment resuitarts considered in
this study are the SRSS and absolute sum methods. The results coresponding to
each combination method are compared with the total responses as predicted
fron the time history solution. A percentage of deviation from this actual
response is then included for comparison purposes.



3.0 Analysis Procedure

Four piping systems, shown in Figures 1 to 4, were chosen for this study.
These represent typical three-dimensional piping problems suitable for nuclear
power plants. The entire sampling o piping systems includes one 4-group, one
3-group and two 2-group problems. The 4-group problem has four distinct sup-
port groups which 2re excited with different earthquake motions at the support
points. Similarly, the 3-group problem has three distinct inputs and the
2-group problems have two different support movements. Figures 1 and 4
illustrate the 2-group problems whereas Figures 2 and 3 are the 3-group and
4-group problems respectively.

The camputer coce PSAFE2 was used to perform all the analyses in this study.
This code is an all purpose piping analysis code developed at BNL. Indepen-
dent support motion analysis algorithms (Ref, 1) have been implemented into
the code for both the response spectrum and the time history analysis modes.
The code has been used in other NRC programs to perform confirmatory analyses
of piping systems for plants seeking operating licenses arnd in the development
of Piping Benchmark Problems.

In order to perform an independent time history analysis of a piping problem,
the input support movements must include both the acceleration and displace-
ment time histories components. This is because the integration of the accel-
eration time history to obtain the displacement time history introduces errors
associated with numerice integration as well as base-line errors in *he orig-
inal time functions. Since the current version of PSAFE2 does not have the
capability to obtain the correct values of displacement from the acceleration,
the displacement time history becomes an input along with the acceleration
when performming time history analysis. Hence, corresponding displacement and
acceleration time histories for the supports are input.

The source for such a data set is found to be the CALTECH earthquake records
which includes all components (acceleration, velocity and displacement) for
each earthquake record. These records represent ground motion records for
different sites rather than the support point time histories for some nuclear
structure. Also, each earthquake record has different frequency contents and
is uncorrelated with others. For the purpose of this study these records were
used as inputs for the support groups, introducing randomness in the study
results.

In order to represent realistic systems, this study also included an analysis
using fioor time history solutions of a nuclear structure. In this case, the
building structure filters all the frequencies representing the dynamic
characteristic of the building itself. Because of the massiveness and high
strength of nuclear power plant structures, each floor is assumed to exhibit
in-phase motion and the floor motions contain similar frequency contents.
Although results from this analysis are not included in this report, they were
used to support _he conclusions presented herein.
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“igures 5 to 8 represent the four acceleration time histories chosen for this
analysis. Figures 9 to 12 illustrate the corresponding response spectra,
Figures 13 and 14 show the envelope spectra used for the envelope response
spectrum analyses for the piping systems,

The drawings of the piping systems shown in Figures 1 to 4 are self-explana-
tory for support grouping, input excitation time histories and response spec-
tra. The element numhers in these figures are circled and these numbers
correspond to those used in the moment comparison tables. The boundary
elements and other relevant data are included in these sketches.

After selecting the piping systems and the lToading functions, each piping
problem was subjected to a set of analyses as described in the previous
section. They include an independent time history analysis, a response spec-
trum analysis using envelope spectra and a number of static analyses for
seismic anchor movement results depending on the number of groups and the
intuitive selection of the most unfavorable phasing between these groups.

For comparison purposes, the resultant moment at each end of each element in a
piping problem was calculated for all load cases. These results are presented
in tabular form for each piping problem for each estimate of seismic anchor
movement component in its worst stress condition within each problem,

A typical table includes a comparison of values for the dynamic component from
the response spectrum (R.S.) and time history (T.H.) analyses. It also in-
cludes a simi’ar comparison for the pseudo-static component from the seismic
anchor movement (SAM) and time history (PS.S) analyses. The words "MET,
‘SRSS' and 'ABS.' under the SAM title refer to the mode of combination used
between the moment components predicted from the three static analyses per-
formed for each spatial displacement input. It should be noted that this
cambination is done at the moment camponent level before obtaining the resul -
tant moment as shown in these tables.

Each table also includes a comparison of the total responses obtained from the
time history (T.H.) analyses, and the resultant moment produced by combining
the R.S5. and SAM results by either the SRSS or absolute sum method. The mo-
ments listed under the time history analysis only refer to the peak value of
the moment for the entire time history. the final column in each table rep-
resents the percentage of conservatism (PER. CON.) calculated for each com-
bination method, i.e., SRSS and Absolute Sum (ABS). These numbcrs are ob-
tained by camparing the results with the time history results listed under the
total resoonse colunin,
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4,0 Results and Conclusions

The results for the four piping systems comsidered are presented in tabular
form in Tacles 1A-1 thru 4C-1, Each table is identified by a table I.U.
consisting of two numbers and an alphabetical character, The first number
refers to the piping r~oblem number (i.e., 2 refers to the results from the
piping system stown in Fig. 2). The alphabetical character A, B or C indi-
cates the combination procedure used to combine between spatial directions in
the Seismic Anchor Movement Analysis. 'A' stands for algebraic, 'B' for SRSS,
and 'C' for the absolute sum method. The last number identifies the assump-
tion for phasing between support group movements used in each problem, The
specific meaning varies from problem to problem and is defined on the problem
sketches. For problem 2, the symbol ++- indicates that the first two support
groups are in phase while the third group is 180° out of phase. This phasing
is assigned the number 1 for problem 2,

Tables 1A-1, 1B-1, 1C-1, present the results to the first piping probiem,

Only out of phase support motions were considered in the study. The second
2iping system was evaluated for three different cases of phasing and the
results are summarized in Tables 2A-1, 2B-1, 2C-1, 2A-2, 2B-2, 2C-2, 2A-3,
2B-3, and 2C-3, The third piping problem has four support groups. Since there
are many possible phasing combinations between the groups, it would requirce
many analyses to detemine the worst possible seismic anchor movement case.

It was decided to consider only two cases either of which may yield the worse
stress conditions. The results are summarized in Tables 3A-1, 3B-1, 3C-1,
JA-2, 3B-2 and 3C-2, The last piping problem is a two group system similar to
the first problem. Hence, only one case corresponding to the out of phase
mode was considered. The results are given is Tables 4A-1, 4B-1 and 4C-1.

All moment values included in the tables are rounded off to the neare:t whole
number. Positive percentage of conservatism values indicate that the corre-
sponding combination 1s conservative when compared to the time history solu-

tions. A negative value in this column indicates the combination method is
non conservative,

It is understood that for the case of a 2-group problem, the out of phase in-
put support dispiacement exhibits the worst seismic anchor movement stresses.
Also, once this 1s established. the combination of contributions from three
separate spatial directional analyses becomes the defining factor for the most
unfavorable combination., An algebraic sum would exhibit concellations of the
moments if they have different signs. An absolute sum, on the other hand,
would yield the most severe seismic anchor r:ovement stress condition. Hence,
since this is a matter ot statistics, the SR5S combination should yield a
compromi se between these w0 extremes,
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COMPAR[SON OF RESULTANT MOMENT RESPONSES (KIP-IN)

Table 1A-1

R PAGE | OF 3

VELE | DYNAMIC COMP. | STATIC COMP.| TOTAL RESPONSES PER.CON
END }— : -
NO. R5. | TuH Sﬂ"-m ol B & 8 L0 S P B
(1 | 2y |ae.Y 2.4 |1.3 |1.3 ‘

Ly ? 5 107 | 70 70 107 | 114 |52 |62
g T 4 50 33 34 50 54 |50 |61
5.1 1 4« [ a 50 33 34 50 54 |50 |61
J| 3 2 26 19 19 26 29 |33 [47
g L1 1 3 2 26 19 19 26 29 |33 |47
J 10 4 135 | 92 92 13 | 145 |47 |57
L1 [ 10 | 4 135 | 92 | % | 13 | 145 |47 |57
J | 2 2 13 10 10 14 15 |30 |46
PR ER R 2 13 | 10 | 10 | 14 | 15 |30 |46
R EE 2 16 10 10 16 18 |52 |76

e | 1] 3 2 16 10 | 10 16 18 [s5 [78 |
J | 2 2 7 a2 42 7 74 |70 |35
=i 2 2 7 42 42 £l 4 |70 |76
Tl 2 2 54 32 32 54 56 |69 |75

s [ I ]| 2 2 | 54 2 32 54 56 |69 |75 |
J | 2 2 37 2 23 37 33 |66 |75
g || 2 2 37 22 23 37 39 |86 |75
;| 2 2 21 13 13 21 23 |57 | N
ol ! | 2 2 21 13 | 1 3 | 21 | 23 |87 [
J | 2 2 b 6 7 6 8 9 |13
(i f 2 2 |8 5 7 6 8 |[-9 [13
J ! .8 15 T 1 15 16 |39 |48
ok 1 8 15 T 1| 18 16 |39 |49
] .8 4 P 20 20 32 33 |58 |62
[ .8 v 2 | 20 20 | 32 | 33 |s8 (g2

J | 2 1 49 | 30 0 | 49 1 50|63 |68
(1] 2 ] 9 | 0 30 | 43 50 |63 |68
J | 1 .9 8 24 24 | 38 39 [s9 |64
l i | . | 38 24 24 | 38 8 |59 |64
J 1 i 27 18 18 21 29 |54 |82

-




Table 1A-1 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 2 OF 3
ELE OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
END
m ROSO TiHu Sq"' PSI S- T-Ha SRSS ms.
(1) (21 a3 (4 2.4 | 1.3 O S L Ll
W I ] 27 18 18 77 29 |54 |62 |
J | 2z .9 19 13 13 19 20 |47 |s9
B P
S TEL T 3 19 13 13 19 20 |47 |59
T ¥ 3 i1 8 8 1 1z 133 |a8
it 1 7 T 8 8 T 12 |33 |a8
J | 4 6 4 4 6 7 |29 |a9
191! 1| .4 6 4 4 6 7 29 |49
J 1 9 [0 5 5 10 11 197 | 124
g X 1 .9 10 5 5 10 11195 |121
J 9 ¥ 9 5 5 g 10 |86 |105
21 | .9 4 9 15 ['s 9 10 |86 [105
S K 12 8 8 12 13 |51 |68
--——-—1—-—~ r———-v—-tr—-—-—T S g ety R
2l | 1 | 7 | 12 8 8 12 13 |51 |68
'R 9 | 17 12 12 17 19 |43 |60
o | | L.L | I A T T T 19 |43 |80
N I 2 [ 16 | 18 23 % 143 |59
wl 1 | 3 [t |23 [ 16 | 18 23 | 26 |43 |59
] 3 | 29 20 20 29 32 |44 |59
sl ! | 3 | 1 | 29 | 20 20 29 | 3 |44 |59
: |2 3c 19 19 30 32 |53 |64
o 2 2 30 19 19 30 32 |53 |64
sl !l } ¢ | £ S LI
71 3 ] 20 14 14 20 23 |42 |62
Tl s T T 20 | e 14 | 20 | 23 |42 |6
27 L———~—<>~< e i e —
; J | o 3 55 37 37 56 64 |49 |71
2;” 1 9 3 55 | 3 37 | 56 64 |43 |71
J 6 | ¢ 40 27 27 | a1 % |49 |70
ST Tiu P TR S -
E 111 & 2 10 27 27 a1 a6 |49 |70
740 ) (et W R i, & . -
J | 6 2 53 36 36 53 59 |a8 |83
| 5 | 2 52 36 36 53 59 |48 |63
30! 1 A
T 1% 2 58 30 40 59 64 |48 |63
.22.

P ———

B = —




Table 1A-1 (Cont's)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 3 OF 3
| OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
END =
PS. S. | T.H. ABS. | L
(1) (4) | 2.4 1.3 | . 1
t ] 6 2 39 40 64 |48 |63 |
J 5 3 13 14 24 |4 |77
1 g 3 13 14 24 las |77
J 1 7 3 23 24 41 |a 172
! 7 3 23 24 41 |4 |72
J 7 3 2 27 4 |47 |70
1 3 26 27 s |41 |70 |
3| 2 1 8 8 14 |46 |72 |
1 2 1 8 8 14 |46 |72 |
J ! 5 27 28 51 |44 [78 |
| 1 - |
i
-
- ]
- ~--qL—— e !
I
|
&

«23-




Table 1B-1

COMPARTSON OF RESULTANT MOMENT PESPONSES (XIP-IN)

:. - PAGE | OF 3
| ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
END . ,
0. RS, | TH. Sﬂﬂ-!a' P5. 5. T.H. |SRSS |ABS. e
11 | o2 |sess' M (a4 2.4 |13 | 1.3 |
| 7 5 83 70 70 83 90 |18 |27
J | 4 4 8 33 | 38 2 |14 |25
s L1 ] 4 4 18 3 3 38 a2 |14 |25 :
J 1 3 2 35 13 19 35 38 |80 |94 |
. 3 2 3 | 19 15 | 3 38 |80 |94 |
J 1 0 4 130 | 92 a? 130 | 140 |42 |52
. L1 10 a 130 | 92 92 130 | 140 |42 |52 |
J | 2 : 15 10 10 15 17 |45 |61 ‘;
s | L | 2 7 15 | 10 10 15 | 17 |45 |61
N E 2 | e | 1o o a1 EREIED
s ] 3 2 41 10 10 a1 a3 | 299 | 323 |
J 2 2 47 42 47 47 49 12 |18 1,
2 L1 | 2 2 a1 | 42 | 4 | 41 | a8 [12 |18 "
J | 2 2 | % | 2 | ® 35 37 |39 |15 |
a || 2 2 3% 32 32 35 37 |9 |15 |
J | 2 2 24 22 23 24 26 |5 |14 ,
g | ! 2 2 | 24 ;?_2__‘r 23 24 26 |5 |14
. J 2 2 | 14 13 13 14 16 |5 19 | :
| ol ] 2 2 | 4 13 | 13 | 14 6 |5 |19
| fa] .2 z ' 6§ [ 7 | 1 13 |62 |86
RERE 2 1 6 7| 13 |62 |86
| J | 1 .8 19 11 ¥ 19 20 |73 |84 |
| P AR 8 | 19 | | 19 | 20 [73 (84 |
b1 .8 .4 30 20 20 | 30 31 |5u |54 |
i L3 .8 4 0 | 20 zn"j__a_g 31 [50 |54 |
' A 2 Y 30 30 47 43 |40 |45
sk % i a 3 | 30 | 42 | 43 [40 |45
J i .9 32 24 24 32 33 {34 |38 |
s L] .9 32 24 24 32 33 |34 |38
J 1 ! 22 18 18 22 23 125 |33

-24.




‘hﬂﬂ' 18-1 ﬂﬂnﬁf‘)

DHPQRISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PACE 2 OF 3
ELE - DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
i, o R.S. | T.H. SA. [Ps- .| T.H. [skss fass. onse | res. |
| (10 | 121 |srss'? 14 2.4 [ 1.3 1.3 |
T A V- | 18 18 22 23 |25 |33
J | 2 .9 T 13 13 14 16 |13 |24
e o .9 14 13 13 14 16 |13 |24
J 1 i 8 8 B 8 9 [-1 |13
81! 1 - 8 8 8 ! g -1 |13
J |1 y 7 4 4 7 8 |67 |88
ot ! ¥ 7 4 4 7 5 |67 |68
J | .9 13 5 5 13 15 | 162|190
o i ] ! .9 13 5 | 5 13 15 1160 | 166 |
J | .3 A 9 5 5 9 g |81 |100
] ! 9 .4 g 5 5 9 g |81 |100
J 7 g 8 B 9 i [17 |3
wl | 1 | 7 |8 |8 8 3 11 |17 |34
J 12 | % 14 12| 12 15 17 |22 |39
[ oal ! s 14 | 12 12 | 15 | 17 |2z |38
J | 3 | 21 16 16 21 24 |33 |49
o %—{—«—:3—“ :__:'l__’ 21 | 16 | 18 21 24 |33 |49
RN N R 20 | 23 | 3 |a [s6
AL 1| 3 ﬁ_n 2 | 20 |« 29 3 |a1 |56
J 1 2 2 25 19 19 26 28 |32 [a3
i1 § ¢ 3 25 | 19 19 | 26 28 |32 |43 |
J ] 3 I 21 14 14 22 25 |83 |73
P [r] 3 | 21 4 | 14 | 7 | 2 sz |7
J| 9 3 52 37 37 53 61 |42 |64
! wad ! 9 3 52 37 37 3 | 61 |42 |64
J | 6 2 ¥ | 2 27 39 45 |43 |64
2ol 11 6 | 2 8 | 1 | 2 1 5 |43 |64
J | 6 2 50 5 T 50 56 |41 |56 .
wl !l ] B8 [ 2 50 6 36 50 | 56 [a1 [s6
J I s | 2 55 39 W0 | 55 §1 |40 |55




Table 1B-1 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 3 OF 3

ELE

OYNRMIC COMP.

STRATIC COMP.

TOTAL RESPONSES

PER 'cw

R.5.
(1)

T.H. | SAM.
(21 SRSS

{

PS.

N 14y

5.| T.H. |SRSS | ABS.
2.4 | 1.3

SRS

ABS .

31

55

40

61 40

55

32

R 8 | 13 14 19 23 |39 |71
13 4 .
” N E 14 19 23 |40 |71

24

33

39 0

33

24

39 37

63

B

63

o

SN S -

wiw Wi w w‘.p ~

27

L) 38

6]

27

—

43 38

61

14 40

66

14 40

66

8 |36

70
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Table 1C-1
LU RISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PAGE 1 OF 3
FLE DYNAMIC COMP.| STRTIC COMP.| TOTAL RESPONSES PER .CON
END .
R.S. He [SAM. Ip5. 5. T.H. |SRSS | ABS.
o us: T(2l ags.'3! ‘a“S 2.4 | 1.3 |1.3 |3RSs|¢es.
i ! 7 5 107 70 70 107 114 |53 |62
J | 4 4 51 33 34 51 55 |52 |63
2 11 ] 4 4 &2 33 34 52 56 |55 |66
J | 3 2 a3 19 19 43 45 | 120 | 134
g 4458 2 43 19 19 a3 a5 | 120 | 134
J | 10 4 136 | 92 92 136 | 145 |47 |58
s L 1] w0 ] e 13 | 92 | @2 136 | 145 [47 |58
J | 2 2 17 10 10 17 18 |59 |76
s | 1] 2 2 17 10 10 17 18 |59 |76
J | 3 2 63 10 10 64 66 |517 | 541
NEEE 2 62 i0 10 63 65 |515 | 539
J T 2 2 7 42 47 7 74 |70 |78
Ltz |2 7 2 | 42 7 74 |70 |76
| JJl 2 [z 54 32 3?2 v | s6 [es [ ]
g | | | 2 |2 54 32 32 54 6 |69 175
NEEEEEEERE 23 | 37 | 38 |6 [
g [ 1] 2 [ 2 | ]2 |2 37 39 |66 |75
b1 2 2 21 13 13 21 23 |57 |72
e, St SRS I W— -
wil 1 2 | 2 0 I 21 23 |57 |72
J | 2 2 18 5 7 18 19 | 15 | 180
e e e e e s s
J | .8 23 | 11 1 23 24 |105 115
k“l;’"_i —_; ':Z'_: 8 23 " ” Il | 23 | 24 |10s]115
1| .8 4 37 20 | 20 32 33 |59 |63
b 3 g:: 4 | 32 | 2 | =0 ] 33 |59 |63
1| 2 1 49 30 30 49 S0 |63 |68
it | - | ! 49 ?_.0‘__*: 30 | 49 50 |63 |68
s 1 9 | 3 | 2a | 2 | 38 | 39 |59 [ne
s iy I 9 | 38 24 24 38 39 |59 |64
J 11 | 27 18 18 27 29 |54 |62
=27 =




Table 1C-1 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 2 OF 3
ELE LYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES * |PER.CON
ND. . R.S. | T.H. Sﬂﬂ-lsl PS. S.| T.4. |SRSS | ABS. o, 1S
1 (2) |ABS. i4) 7 I 5 O TR Sl b
N ! 1 27 18 18 21 29 |54 |62
J ) 2 .9 19 13 13 19 21 |43 |en
e o 8 | 18 | 13 | 13 | 19 | 21 |49 [0 |
Jd |1 K 12 8 8 12 13 |42 |57
K 1 .7 12 " 8 12 13 |42 |57
Jd |1 .4 10 4 4 10 1 |120] 141
sl i ! .4 10 4 4 10 11 [120 | 141
J 1 .9 19 5 5 19 21 |279 | 307
50 ] 1 .3 185 |5 5 20 21 276|303
J . .4 10 3 5 10 1i |.10]129
sy 11 .9 .4 10 5 5 10 11 | 1oz
J 1 7 13 5 8 13 15 |es |88
™ i § K 13 8 8 13 15 |68 |86
J| 2 .9 18 12 12 19 20 |s1 |8
24 ,L__Z R 18 12 12 18 20 |51 |68
J | 3 1 23 16 16 24 26 |47 |62
24 L] __,_:; 1 23 16 16 24 26 |47 |82
J | 3 ! 30 20 20 30 33 |46 |82
| 11 3 | @ | % | 20 [ 20 | 30 | 53 |48 |63
| 2 2 30 19 19 30 32 |53 |65
w1l 2 2 3"_6:#_ 19 | 19 0 32 |53 |65
J 1 3 ! 24 14 14 2 27 |67 |87
sr| 1| 3 RN E 27 |8 |e8
J g 3 55 37 37 | 56 64 |49 |7
- r__l__dr_g‘..} 3 55 37 | 3 | s 64 |19 |7
J | & 2 40 27 27 4 46 |49 |70
a1 L | 6 2 40 27 27 41 a6 a9 170 |
J | 6 2 53 36 36 53 59 |48 |83
ENERE 2 | s3 % | % 53 59 |48 |63
J.| 6 2 58 39 a0 59 64 |48 |63
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Table 1C-1 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 3 OF 3
ELE DYNRMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
m. R.s. Sm" Ps. s. TQHJ | ms' - 1
(1) aes.' 2 14) 2.4 1.3 | 9RSG| s,
3 |1 6 2 58 19 40 | 59 | B4 |48 |63
K 3 3 19 13 14 20 24 |46 |7
3 1| 5 3 19 13 14 20 ~s 146 |7
J 7 3 34 23 24 35 41 |48 |72
53] 1 7 3 34 23 24 35 41 |46 |72
J 7 3 I8 26 21 39 45 47 |70
sl b |7 3 B | 26 27 39 45 147 |70
J 2 1 12 8 f 12 14 |46 |73
36 | ! 2 B 12 B f 12 14 |48 |73
J 11 9 39 27 28 51 |44 |78
-
L
- g —
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Table 2A-1
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

FAGE 1 OF 2

ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON |
Y " Rogo | T [9AM. fps.s.| T, fsmes [ees. | |
(| a2y [me3 o | 24 {13 |13 '
R 1847 | 923 | 923 | 1848 | 1875100 | 103
J 1 13 10 59 | 378 | 378 | 598 | 61z |58 |62

> | L ]| 13 10 538 | 378 | 378 | 599 | 612 |58 |62
J | s 7 819 | 226 | 228 | B19 | 828 |260 | 264
NERE 7 819 | 228 | 228 | 819 | B28 |260 | 264
J | e 7 1189 | 408 | 408 | 1189 | 1199|192 | 194
LU w17 1189 | 408 | 408 | 1189] 1199192194
J | 9 7 935 | 392 | 392 | 935 | 945 [133 141

o [T ] @ 7 935 | 392 | 392 | 935 | 945 |139 )14l
J| 9 | 8 54D | 345 | 345 | B4l 650 |86 |88

s | 1| 9 [ 8 | ﬂ_j[‘ag 345 | 6al 650 |86 | B8
J | 10 g 496 | 347 | 347 | 496 | 506 |43 |46

s LEif TS 495—1"_34:7 347 | 495 | 506 |43 |46
T8 T3 [ w0 | 208 | 208 | 40 | iz o7 (104

i 8“’:1:_"—:@_ 4*":__{:1::‘(74 208 | 209 *7?_[%72_':‘_,__ & 104
| [ o] % ["20 | ®9 | 1ss | 161 | 80 | 896 |439 455 |
o |1 | % | 20 | 89 | 155 161 | 670 | 89% |439 |4s5)
9w |13 | viae[ 198 | 199 | 1144 | 1163|541 sl
ol | 18 | 3 | tial 1 [ 179 144 | 1163 541 [ 551
J | 15 17 1492 | 266 | 268 | 1492 | 1507 | 456 | 461
s f o sl e | wee | er ) 1507|456 [ae
gy e m_l‘__dL_’ifi“lw_?i’,.l_ff_‘_j_ﬁ_AF_]E:“ X pes
ipp B3 L T 1 3@ ] e8| 287 | 3% | S 16 |20
k4 19 f 7T f V2] 250 | 263 | 1762 "__f_d’bé?sﬁf??d
al1 | 8 | 7 | ve| 250 | 253 | 172 1771|596 599
| P o[ 5 | &« | 48 | 152 | 153 | 488 | 473 |206 | 209
s ||| e | e o
ol ® s [aw | s | 1| 2 | 2a4 | |7 |
e b 8 18 | W61 W8/ ) 137 | 23 | oM R 47
31 & | # 17 | 87 70 118 | 12° |69 |77 |




Table 2A-1 (Cent'd)

COMPARISON OF RESUL TANT MOMENT RESPONSES (KIP-INJ

PAGE 2 OF _Z
ELE - DYNAMIC COMP. |  STATIC COMP.| TOTAL RESPONSES PER .CON
FND , | , !
NG. RiS. | T.H. Sﬂﬁ-‘s PS5. 5. | T.H. |SRSS | ABS. O
(1 | 121 (et | 24 f13 |13
L L] B E 17 [ 67 " 116 | 123 |59 |77
J| 00| 00| 00 00| 00| 0.0 0.0 |0.0[0.0
NN 653 | 154 [ 158 | 653 | 669 |314 |325
J | 2 T 512 | 98 102 | S13 | 538 [404 |429
el L] % o 512 | 98 1e2 | 513 | 538 |04 |429
[ Jd ] M 6 | s e | 68 420 | 434 |520 540 |
gl 1] 1 6 419 | 67 68 420 | 434|520 {540
21 S 233 | 72 73 233 | 244 |217]232
ont I | 1 5 233 | 72 | 73 | 233 | 2a4 |217 232
J | 3 18 73 130 | 138 | 82 110 | -40 |20

b o

______
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Table 2B-1
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PRGE 1 OF 2
i i |
ELE O/NAMIC COMP.| STATIC COMP.| TOTAL RESPONSES | PER.CON
. b R.S. | T.M. |SAM. 1PS. 5. | T.H. |SRSS |ABS.

(1 | 21 |sess™3 ey | 2.4 |13 1.3 ||

: l 27 21 1350 { 923 923 1351 13?8"46 49
g | 13 10 s80 | 378 | 378 | 581 | 594 |54 [57

» | 1] 13 10 | 580 | 378 { 378 | S8 | 594 |54 |57
J | 9 7 658 | 228 | 228 | 688 | 668 |189 193

x }.] 9 7 658 | 228 | 228 | 658 | 668 |189 193
J 10 7 852 | 408 | 408 | 852 | 862 |i09 |11l

s L1 ] 10 7 852 | 408 | 408 | 852 | 862 |109[111
J | o 7 651 392 | 392 | 651 | 661 |66 |63

e | I g 7 651 392 | 392 | 651 661 |66 |69
J| 9 H 452 | 345 | 345 | 453 | 462 |31 |34

6 | g 8 452 | 345 | 345 | 453 | 46z |31 |34
J {0 3 387 | 347 | 347 | 387 | 397 |11 |14

2 | ! 10 g 387 | 347 | 347 | 387 397 [11 |14
J I 13 468 | 208 | 209 | 468 | 483 |124 |132

R T'P—jls 13 468 | 208 | 209 | 468 | 483 |124[132
N 20 | 846 | 155 161 | 846 | 872 |25 |44
TR 26 20 | 846 | 155 | 161 | 846 | 872 |425 441
J 18 13 1046 | 178 | 179 | 1047 1065 [486 | 427

10 L_I:__I_B-;f 13 | 1046| 178 | 179 | 1047 | 1065 | 486 [497
L“_Miﬁ_ﬁ“‘r_lgit*)?% 266 | 268 | 1293 | 1308 |382 | 387
a1 |15 10 1293 266 | 265 | 1293 1308 [ 362 | 387
J 16 14 808 | 227 | 231 808 | 824 |250 | 257

jz R a1a | o84 | 287 | a1a | 426 |44 [49
J | @ 7 1845 | 250 | 253 | 1845, 1854 (628 |632

b:a [ 1 _23_ 7 1845 r;zso 253 1845 | 1854 | 628 | 632
J | 5 4 381 152 | 153 | 381 387 | 149 | 153
bt T_T & | 38 152 | 153 | 381 | 387 [149]153
J | & 5 397 | 135 | 137 | 397 | 405 [189]195

sl 1] 8 _4;'3' " 397 | 13 | 137 | 397 | 405 [189]195
J | & 4 198 | 61 0 198 | 20a | 184 | 193
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Table 2B-1 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PRGE 2 OF 2 |

FLE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
ND. o R.S. | I.H. Sﬂﬂ-m PS. §.| T.H. |SRSS |ABS. en Lo
(1) {21 | SRSS (4 2.4 | 1.3 1.3
11 " 4 1yd 67 70 198 | 204 |184 133

J 0.0 | 0.0 | 0.0 0.0 0.0 0.0 | 0.0 [0.0]0.0
MK 16 11 593 154 158 | 593 609 |276 | 287
J 2 1 470 98 102 471 496 | 363 | 387
it 4.8 26 1 470 98 102 41 *96 | 383 | 387
J 14 6 401 67 68 402 416 | 493 [514
wl 14 3 401 67 | 68 402 | 416 |493 |514
J il 5 251 72 73 251 262 | 241 | 256
201 | 1 5 251 72 73 251 262 | 241 | 256
J 37 18 161 130 139 165 198 [20 143
- - [
S — S
o SRR S el
RSN - PSSR et (RSeS| WO !
= SR - o 1
|
B e STEEEEE SR IRV EU— S—
SN US T—— . - - -
. T— IFSSEESE g S —ry ..}. =N _ = o
b
e St NSRRI USRI SIS S—
Y S SUCTI S Su— . o SRS R
A ks 3 S e
p—— -t — — 4 — S -+
S AR e -
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Table 2C-1
| COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 1 OF 2

ELE OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES Tm.wu

END . : ' — -

Na. RiS. | T.H. |OAM. iPS. 5. | 1. |SRSS |ABS. | |

(1 | w2 pees.t ) 14 2.4 -1 143 ] 13 |

G 27 21 | 185 | 923 923 1854 | 1881 | 101 | 104
J | 13 10 677 | 378 | 3758 | 677 | 690 |79 |83

, | 1 13 10 67 | 318 | 38 | 677 | 690 |79 |83
J1 9 7 B4l | 228 | 228 | 841 | 851 [270|274

g ] 9 7 v 278 228 841 | 851 |270|274
J 10 7 1206 | 408 | 408 1206 | 1216|196 [ 198
N 10 7 1206 | 408 | 408 | 1206| 1216196 |198
J | e 7 961 392 | 392 | 961 970 | 145 | 147

g | 1 g 7 961 392 392 961 970 (145|147
J | 9 8 677 | 345 | 345 | 677 | 686 |9 |99

s | g 8 677 | 345 | 345 | B77 | 686 |96 |99
L J 10 9 542 | 37 | 7 | 542 | s52 [s6 |59
. |1 10 9 542 | 347 | 347 | 542 | 552 |s6 |s9
J 1s | 13 629 | 208 | 209 | 629 | 644 |201 |208

g LV | 15 | 13 629 | 208 | 209 | 629 | 644 |201 [20@
J | 2 20 1126 | 155 | 161 1127| 1153|599 [615 |

g |! % | @5 | 2| 155 | 16l 1127 | 1153|599 | 615
J 16 13 1366 | 178 | 179 | 1366 | 1384 | 665|675

ol ! 18 | 13 | 1386| 178 | 179 | 1366| 384|665 |675
i 1S 10 | iesl | 266 | 268 [ 1661 | 1676|519 [525
nl ] s | o 1661 | 266 | 268 | 1661 | 1676|519 |525
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J| g 7 2039 | 260 | 253 | 2033| 2047|705 | 708
wlit1 9 7 2039 250 | 263 | 2033 | 204770 708
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J | 8 5 582 | 135 | 137 | S8z | 590 |[323 |29

sl L[ 8 5 582 | 135 | 137 | 582 | €90 |323 325
J | & 4 290 | 67 70 290 | 295 |317 375

-24.




Tatle 2C-1 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
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Tabie 2A-2
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PRAGE | OF 2
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
END : f
NO a.s. r.H. sm' P&n St ‘OHQ SRSS RBS-
(y | 20 [me3 | 2.4 f13 |13 [
L 27 21 159 | 923 | 923 161 186 | -B3 | -80
J 13 10 154 318 | 378 154 167 |-59 | -56
Joke . LiLS
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J | a 7 768 | 228 | 228 | 268 | 278 |18 |22
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J 10 7 00 | 408 | 408 | 300 | 310 |-26|-24
. | 10 7 | 300 | 408 | 408 | 300 310 | -26 | -24
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. - -a} e . . —_—— - —
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y L1 10 |8 [ 2 [ 347 | 347 | 252 | 82 |-27|-25
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7L L] 18 1 400 | 154 | 158 | 401 | 417 [154|164
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Table 2B-2

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PAGE | OF 2
fLE OYNAMIC COMP.| STATIC COMP.| 7DTAL RESPONSES | PER.CON | ‘
| - R.S e PS. 5. 1 5RS5 | ABS '
P 1 ; IOH' Ao v . v l". ? b Y 1
o (r | (20 fores'3 (e | 24 13 |1 |99 RES
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3 | 9 7 287 | 228 | 228 | 287 | 297 |26 [30
J 10 7 354 | 408 | 408 | 354 | 364 |-13[-11
— e b e A - - '-—"“—"*‘—
s L1 10 7 34 | 408 | 408 | 354 %4 |13 -11 I
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COMPARISON .OF RESULTANT MOMENT RESPONSES (KIF-IN)
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_ - Table 2C-2
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
|  PRGE | OF 2
ELE[ | OYNAMIC COMP. | STATIC COMP.| TOTAL RESPONSES PER.CON
END b
- R.5 THs 5“"-‘3 PS. 8. | T.H. [SR°S |ABS. <t tol
L | jeest e 2.4 (1.3 113 | |
. L L] z1 481 | 923 | 923 | 4B2 | 505 |-48 [-45
J 1 13 10 191 | 3w | 3w | 191 | 204 |-a9]-46
s 1] 3.1 10 | rer | 398 | ame | 191 | 204 |-48]-46
3] 8 7 3% | 228 | 2es | 336 | 345 |48 |82
RN 7 336 | 228 | 208 | 336 | 345 |48 [S2
J | 10 7 445 | 40B | 408 | 445 | 455 |9 [12
. |1 10 7 245 | 408 | 408 | 445 | 455 |9 |12
J | 9 7 390 | 392 | 392 | 370 | 371 |6 |-3
g | ! g 7 370 392 392 370 379 [-6 [-3
J | @ 5 294 | 345 | 345 | 295 | 304 |-15[-12
N 8 284 | 345 | 345 | 295 | 304 |-15]|-12
] 10 9 262 | 347 | 307 | 282 | 2792 |-24|-22
. | 10 g 262 | a7 | 347 | 262 | 272 |-24 |-22 |
| S s 71 | 208 | 200 | 322 | 337 |54 |61 i
‘ 5 | 15 13 321 29_9_’ 208 | 322 | 337 |54 |61
J | 2 20 497 | 155 | 161 | 498 | 523 |209 | 224 1
g || 26 %i“, e ] s |6 498 | 523|209 224
J | 8 13 606 | 178 | 179 | 606 | Ge4 |24D | 250 i
ol L | 18 13 606 | 178 | 172 | 606 | 624 |240|250
I; S as | o 70 | 266 | 268 | 720 | 7135 |168]174 |
; 1 LI 5 | o, 70 | | 266 | 28 | 720 | 735 1158|174
i J | s 14 g3z | 227 | 231 | 682 | w38 |282 | 289 ]
"N 644 | 284 | 287 | B44 | 657 125129
| J | 9 7 1889 | 250 | 253 | 1883 | 1898 | 646 | 649
NERE 7 1889 | 250 | 253 | 1889 1898 | 646 | 649
el B : 1 |
o1 s 4 459 | 152 | 153 | 459 | 464 |200 |203
i Wl |8 4 sa | 152 | 189 469 | 464|200 203
3 3] 8 5 485 | 135 | 137 | 485 | 493 |253 | 258
b el v | B | 5 | 48 | 135 | 197 | a8s | 493 |253 258
U6 | 4 241 | 67 | 70 241 | 247 |247 | 256
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Table 2C-2 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
m 2 0F 2

DYNAMIC COMP. | STATIC COMP.| TOTAL RESPONSES PER.CON

R.S. | T.H. |[SAM. 1ps5. 6.| T.4. [SRSS |ABS. ,
() | 20 |ees. 3N o2 |13 |13 S
3 4 241 67 70 241 247 256 |
0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
16 1" 492 154 156 | 492 | 508
26 11 381 98 1oz | 381 407
26 T 381 98 102 | 381 407
14 6 %2 | 67 68 366
14 3 %2 | 67 68 "3 | 366
T 5 01 | 72 73 302
i 5 o1 | 722 | 13| 3

18 357 130 358




Tabla 2A-3
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PRGE | OF 2
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON |
FND : - |
no. | R.5. | T.:M. SM-H PS. 5. T.M. [SRSS |RBS. oxss | nes.
| (1 |2 AP 2 Ol BT el FEC , ‘
g ! 27 | 21 1730 | 923 | 923 1731 ] 1758 |88 |90 |
J I 13 10 533 | 3718 | 378 | 593 | 606 |57 |60 |
s |1 13 10 593 378 378 543 606 |57 |60 |
J| @ E 656 | 228 | 228 | 666 | 676 |193]197 |
3 L} 8 7 666 | 228 | 228 | 666 | 676 [193]197 l
J | 10 7 1016 | 408 | 408 | 1016| 1026|149 152 |
a1 1] 10 7 1016 | 408 | 408 | 1016 | 1026 [149 | 152 '
J| 8 7 819 | 392 | 392 | 833 | 843 114|117 |
5 L] 8 7 B39 | 392 | 392 | 839 | 849 |114 117 |
5] 9 8 525 | 345 | 345 | 625 | 634 |8l |64 }
6 L1 | 9 8 625 | 345 | 345 | 625 | 634 (81 |ea
J | 10 g 546 | 347 | 347 | 546 | 556 |57 |60 !
S | 10 g 546 | 347 | 347 | 546 | 556 |57 |60 |
08 ] 13 | s | 208 | 209 | 386 | 401 |85 |92 |
e | r s s -w——Ti'E | 208 | 209 | 386 | 401 |85 [a2 |
J | 28 20 618 | 155 | 161 | 619 | 644 |284 | 300 ;
g |1 | @ | 2 | 618 | 155 | 161 | 613 | 644 |284 [300
J | 18 13 819 | 178 | 179 | 819 | 838 | 359|369
r Atl‘ql_l.ﬁ 13 | 819 [ 178 | 179 | 819 | 838 [359 369 :
b1 s | o 1100 266 | 268 | 1100| 1115]310]315 |
n s 10 1100 | 266 | 268 | 1100| 1115310315 !
J | 1B 14 482 | 227 | 231 | 483 | 499 |109]116 |
‘—; tl 13_[ 7 216 | 284 | 287 | 216 | 228 |-25|-20 '
R 7 83 | 250 | 253 | 83 | 845 |230 234 |
3. | 8 | 7 | ®% | 250 | 253 | 836 | 45 |230 234 .
41 s 4 227 | 2 | 153 | 227 | 232 |48 |52
T T O 227 | 152 | 153 | 227 | 232 |48 |52 l
14 T ) I '
J e |'s " s | 13 | i3] a1 |3 13 |
it Fihy 8 s | 133 | 13 | 131 ] 133 | 14 [-3 |3 |
J1°6 | 4 86 67 70 67 72 |-4 |4
42—
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Table 2B-3
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PAGE 1 OF 2
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
NG i R.5. | T.H. Sﬂﬂ-(alns. §.! T.H. |SRSS |ABS. st | aee.
(1 | 12y |swss' P 14 2.4 113 |13
LR 21 1302 | 323 | 923 | 1302 1329[41 |44
J | 13 10 573 | 3718 | 318 , 578 | 591 |53 |57
4 s 10 | 5w | 3758 | 3718 | 518 | 591 [53 [s7
J | 8 7 S06 | 228 | 228 | S07 | 516 |123 127
o N R 7 506 | 228 | 228 | 507 | S16 |123]127
J | 10 7 686 | 408 | 408 | 685 | 697 |68 |71
"k 10 7 686 | 408 | 408 | 686 | 697 |68 |71
J| 9 7 553 | 392 | 392 ( 554 | 963 |41 |44
s | 1] 8 7 553 | 392 | 392 | 554 | 563 |41 |44
J | 9 8 413 | 345 | 345 | 413 | 422 |20 |2
5 | 3 8 413 | 345 | 345 | 413 | 422 |20 |22
J | 10 9 378 | 347 | 347 | 378 | 388 |9 |12
s L] 10 g 378 | 347 | 347 | 378 | 388 |9 |12
3| 1S 13 36 | 208 | 205 | 386 | 381 |75 |83
g || 15 13 36 | 208 | 209 | 386 | 381 |75 |83
J | 26 20 610 | 155 | 161 | 611 | 636 |279]295
5 1] % 20 610 | 155 | 161 | BIl | 636 [279]295
31 18 13 738 | 178 | 179 | 738 | 756 |313|324
TR 13 [ 178 | 179 | 738 | 756 |313 | 324
J | 15 10 916 | 266 | 268 | 916 | 931 |241 | 247
wld 4 15 | 10 916 | 266 | 268 | 916 | 931 |241|247
J | 18 14 a60 | 227 | 231 | 460 | 476 |99 | 108
EmNm 13 | 7 | 204 | 284 | 267 | 204 | 217 |-29]-24
o[ 9 [ 7 | et | 250 | 253 | g6l | 869 [240 243
T;:‘_T:[_E e 861 | 250 | 253 | ®61 | 869 |240 | 243
Jls ] 185 | 152 | 153 | 185 | 190 [21 [24 |
wll | 5 1 4 185 | 152 | 153 | 185 | 190 [21 |24
o T 200 | 135 | 137 | 200 | 208 |46 [5!
sl | 8 |5 | 20| 13 | 137 | o0 [ 708 [+ I8
J | E g 100 | 67 70 100 | 106 |44 |52

IR AR RRRNeA oS B R — PR gy — i e B



B L B L kel B ek me e g By s A AT ey

Tabie 2B-3 (Cont'd)

oL S

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 2 OF ©
ELE | DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
END S ‘
e R.5. | T.H. |SAM. [Ps. s | T.H. |sRsS |mBS. |
(6v | oi2r |srss'® N rar | 2.4 f1.3 | 1.3 | RSS|ReS.
| | 16 | 6 4 100 67 70 100 | 106 |44 |52
‘ J 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |0.0 (0.0
? ;g 1] 18 1l 330 | 154 | 158 | 390 | 406 [148 |58
J | 26 1 279 98 102 | 280 305 [175 | 199
gl ! 26 1 279 | 98 102 | 280 305 [175]199
J 14 6 215 | 67 68 216 230 | 219 | 239
19 | | 14 6 215 | 67 68 216 230 |219 233
J 1 5 99 72 73 95 110 |35 |49
o | ! I 5 99 72 73 99 110 |35 |49
J 37 18 119 130 138 125 156 [-10]13
1 g I
| |
Sy |
p— o — - —1 —— —_— - T
b— B Ammme ==
PUVIPSISS! ' —— —
ST W - =T S 2 0 L L k1=
=0 -
-45-

Y TSN IRTRENTRE o

R T n——

M e

ik el e

SRR SR

R ——



Table 2C-3
COMPHARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 1 OF 2
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
= ol S 39"-(3;{;5. 5. T.H. [SRss |ees. | |

(1) (e) ABS . (4) 2.4 13 1.3
. EN S 21 1732 | 923 | 923 | 1732| 175988 |9l
[T 3| 10 | e4t | 3758 | 378 | 641 | 654 |70 |73
i 13 10 641 | 378 | 3718 | 641 | 654 |70 |73
J | 9 7 676 | 228 | 228 | 676 | 685 |137]201
NS 7 676 | 228 | 228 | 676 | 685 |197|201
J | 10 7 1016 | 408 | 408 | 1016 1026|149 152
s | 1] 10 7 1016 | 408 | 408 | 1016 1026149152
J | 3 7 833 | 392 | 392 | 839 | 843 |114[117
F e | | 9 7 839 392 362 | B39 | 849 114|117
J | 9 8 625 | 345 | 345 | 625 | 634 |81 |84
STy 8 625 | 345 | 345 | 625 | 634 |81 |84
J | 15 9 550 | 347 | 347 | 550 | 560 |58 |61
o 1] w0 ] s 550 | 347 | 347 | 550 | 560 |S8 |6l
J | 185 13 525 | 208 | 209 | 525 | 540 |1S1 159
e 15 13 525 | 208 | 209 | 525 | S40 |15l 159
J | 286 20 872 | 155 | 161 | 872 | 898 |44l |457
g LI | 26 | 20 872 | 155 | 161 | 872 | 898 |44l |457
J | 18 13 1037| 178 | 179 | 1037 | 1055|481 |49
e 18 13 1037 178 | 179 | 1037| 1055|481 |491
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Table 2C-3 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

) PRGE 2 OF 2
ELE | DYNAMIC COM .| STATIC COMP.| TOTAL RESPONSES PER .CON
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(11 | (21 |#8s. (4) 2.4 | 1.3 1.3
N & 4 153 | &7 70 154 159 [121 | 129
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Table 3A-1

LOMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE | OF 3
ELE OYNAMIC COMP.| STATIC cow.ll TOTAL RESPONSES PER.CON
END . | S ,
ey REEETT Sﬂ"-m PS. 5. M. I'skss  |mBS. i 1
1l (21 |R.C. (4) 2.4 1.3 1.3 .tk
L LY ] 3 2 T 10 10 16 18 |60 |84
J I 2 8 15 10 10 15 17 |60 |78
5 1% 8 8 15 10 10 T 17|66 |8
J | 2 .8 15 10 10 15 17 |58 |75
o B 2 B 15 10 10 IS 17 |59 |75
J | 5 3 20 13 13 21 25 |53 |88
[ 1] 5 3 20 | 13 | 13 | 21 | 25 |53 |e8
7| 4 2 5 10 10 16 15 |54 |86
s [ 1] 4 2 T n 10 16 18 |54 |86
J i s 2 13 g g 14 18 |56 |97
T 13 9 g 14 18 |55 |97
J | 8 4 a1 28 28 a7 28 |52 |77
. ’f‘:ja 4 @ ‘j: 28 28 a2 a9 |52 |7
N 3 a2 28 7 a3 43 |52 174
Fuig i 3 [ = | = 26 43 29 |52 |74
st s 1% | w | 18 | | 40 Jse Juis
o LL | 18 5 | % REE 30 a0 |58 | 115
5 n 4 T 8 10 15 22 |48 | 109
fm x ] « [ | 8 10 15 22 |48 109
J | 18 5 28 19 21 32 a4 |55 |11
M]TT | 15 R 28 | 15 i_gl“ 32 | 48 |ss |11l
o S P TR T T 13 1| 18 |10 |54
I | 8 4 I 10 12 13 18 |10 |54
0 Sl T o e O 0 PR -
S0 AT DR Sat gl uie R gl RN LU0 SR Bad ol
mprt e s SRS S i S Rt
J | 8 4 T 17 18 14 9 |-272
MK 8 | 4 '__;__{t 17 :_ 18 T 1a 1w |-z
31 1B 7 28 23 26 32 a4 |22 |67
" _'i"‘r"ﬁts 7 2| —;3‘.-% % | 32 TRERE
J | 8 a 20 25 26 22 28 |-1719




Table 3A-1 (Cont'd) |
COMPARISON OF RESULTANT MUMENT RESPONSES (KIP-IN) |

PRGE 2 OF 3 |
ELE| | DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON |
END p— [ 'b
NO. R.S. | T.H. Sﬂﬂ-m PS. 5. | T.H. |SRSS |mBS. o T |
i | @2 (a3 e ! 2ie s 1.3 f.
e g2 B T 2¢ 25 26 22 28 |-17]9 1
J| 9 4 24 29 30 25 33 |-14 |1 7
11 ] 6 4 24 [ 29 [ 30 [ 25 | 33 {-14]11 |
J | 13 5 1 1S 18 17 24 |-3 |37 |
sl L] 13 5 T 15 18 17 28 |-3 |37 .%
J 1 6 3 19 17 18 20 25 |14 {45 |
gl L[ 6 3 19 [ 17 18 20 25 |14 |45 | |
J| 6 3 17 15 16 18 23 |13 |45
20l L] 6 3 17 15 16 18 23 |13 |45
J | 19 7 57 54 56 60 % |7 |3
gl 1] 3% | w0 s [ 39 | e | 3@ | st [-12]15 |
J | 10 2 14 16 16 18 25 |10 |54
sol | 10 2 14 16 16 18 25 |10 |s4
J | 10 3 21 17 17 23 T EREL
s3] 1 | 10 3 21 17 17 23 31 |34 |77
J | 8 2 21 16 17 73 30 |38 |81
el L ] 9. 2 21 6 17| 23 30 |38 |8l
J | 8 2 14 12 13 16 22 |27 |72
| 1 | 8 2 14 1z | 13 6 22 |27 |12
¢ | 6 1 o4 16 16 25 31 |s6 |90 |
1! 6 | 24 16 16 25 31 |ss |90 ‘
0 T A E T e A Y e 6 | 25 30 |57 |90
il 118 f__r“~2~4i_q:jit_3»__v___16 25 | 30 [s7 js0 |
J | 5 ! 19 12 13 20 24 |57 |92 |
28] ! 3 AR TN 24|57 Joz | "
il TR 1 s | 10 i v |2 [st |87
gl ! | 5 | v |16 [ | w [ | 20 |si |67
I s i 13 18 [ 10 14 | 18 |46 |86
wl ! ] 5 ! 13 a [ 10 i | 18 |4 [86
J 1% 3 | 38 23 24 4% | 63 |88 |160
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Table 3A-1 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PRGE 3 OF 3
ELE DY4AMIC COMP. | STATIC COMP.| TOTAL RESPONSES PER.CON
END p—
NU R'So ToHt sﬂ". pS' So ToHo SRSS RBSO
(1 | 2 |aet3) | oz |13 |13 | SSS|RES
31 I a0 12 52 61 66 66 92 -.7 | 40
J 46 13 49 59 65 67 95 4 46
32 1 46 13 49 59 65 67 g5 4 46
J 50 14 47 58 64 69 98 8 52
33 1 o0 14 47 58 54 69 98 8 52
J 53 14 43 55 61 72 102 |18 |67
34 L._! €3 14 49 S5 61 P - 102 |18 (67
J 13 | 5 87 68 70 86 100 |26 |43
35 i 13 5 87 68 70 88 100 |2z |43
J 18 7 89 £9 71 90 107 |27 |S0
36 I 18 7 89 697 71 90 107 {27 |S0
- J 17 4 45 34 36 ae 62 34 |73
37 I 17 4 45 34 36 48 62 34 173
J 21 3 S5 43 45 59 76 31 |68
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Table 3B-1
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE | OF 3
| DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
s T o PS. §.| T.H. |SRSS |ABS.

(11| 21 |sess'3f ar | 2.4 1.3 | 1.3 | 5RSS|ees.
| 3 2 15 10 10 18 18 |51 |76
3 2 .8 15 10 10 15 17 |s4 |72

T .8 15 10 10 15 17 |54 |72
J | 2 .8 15 10 10 15 16 |ss |71
i) 2 .8 15 10 10 15 16 |ss |71
- 3 17 13 13 18 22 |31 |65
1 | 5 3 17 13 13 18 22 |31 |65
il 2 15 10 10 16 19 [s2 [8s
I 4 2 15 10 10 16 19 |52 [e5
J 5 2 14 g g 15 19 |64 |107
i | 5 2 14 9 g 5 19 |64 |107
J | 8 4 32 28 25 33 0 |17 |42
1-] 8 4 32 28 28 33 a0 |17 |az
J 7 3 32 28 28 33 3@ |17 |39
1 ! 3 32 28 | 28 33 39 (17 |39
J 14 5 21 17 19 25 3% |34 |87
B T 21 17 19 25 3% |3* |67
J 1 4 10 8 10 15 21 |43 |02
T R o | 8 10 5 2; |43 [102 ]
TN T R R IR T 21 27 | 37 |28 |79
)b 38 5 | 22 13 | 21 27 37 |28 |79
W T ] 10 12 13 18 |10 |s4
__: i) 4 _~ll~:;_ 10 L %J? 10 |54
‘ g 5 1l 6 19 14 20 |-24 |7
IO AR T 6 | 19 | 14 20 |-2417
S A 0 I N 1
8 a 13 17 18 1S 20 |-2010
T 16 7 2% | 23 | 26 | 0 0 |14 |57 |
16 S A T 26 1. 30 a1 |14 |57
8 4 171 25 | 26 19 | 26 |-26 -1
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Table 3B-1 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSUS (KIF-INJ

PAGE 2 OF 3
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
NO. - R.S. | T.H. !"‘»f-‘ﬂ-(:“i PS. S.| T.H. [SRSS |[ABS. Sl
(11 |12y |sess' Pl (a4 2t LR F 1) '
el !t ] 8 a 17 | 2 26 19 26 |-26|-1
J | 9 4 20 9 30 22 0 |-24] .4
- ) a 20 29 30 22 30 | -24 | .4
J | 13 5 10 1S 18 16 22 [-10]26
IB‘ 1 13 5 10 15 18 16 22 |-10|26
J| & 3 19 17 18 20 26 |15 |46
gl 1 ] 8 | 3 19 7 | 18 20 25 |15 |46
J | & 3 17 1S 16 18 23 |12 |43
50| ! 6 - 15 6 18 23 |12 |43
J | 18 7 44 4 6 a8 63 | -14 |12
o1 b1 36 10 27 39 44 45 63 |.9 |41
¥ 10 2 27 16 16 29 37 |80 |132
NERNE: 27 | 16 | 6 | 29 | 37 |80 [132
J 10 3 | 3 17 17 32 a0 |83 |129
23| 1 | 10 3 0 | 17 17 32 40 |83 |129
J | 8 2 29 16 17 31 33 |83 [130
“24 r_l*:g 2 = 16 17 3 33 |83 |130
J | 8 ) ST I A 23 28 |71 _[127
| 1| 8 2 | @ 12 13 23 | 2 |7m @&
J 1 B 1 22 16 16 23 29 |45 |79
SN ERW | 22 | 16 | 16 23 29 |45 |79
J| s | 23 16 16 4 29 |48 |81
“27 1| 6 i 23 16 6 | 24 23 |48 |8l
3| 5 | 18 12 13 19 23 |45 |8l
pE ] h U [ i | 12 | 13 | 19 23 |46 |8l
L {s]s 3 14 10 | 1 | 1S 13 |35 |70 |
PRPRE: 1 4 | 1 15 19 |38 '
1ol 1 il el 12 16 |28 |66
ad r-‘l 5 1 L 9 [ 10 12 16 |28 |66
J | 28 3 a1 23 | 2 a8 66 |98 |172
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Table 3B-1 (Cont'd)

COMPARTSON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PRGE 3 OF 3

PR

CYNAMIC COMP.

g

STATIC COMP.

TOTAL RESPONSES

PER.CON

3 T.H. |SRss | mBS.

(4] P T s e #es.
I 61 66 61 87 32
J 59 65 62 87 [34
I 59 65 62 87 34
J 58 64 63 88 37
I 58 64 63 88 37
J 14 55 61 66 91 50
I 14 55 61 66 | 9i 50
J 5 68 70 g1 103 a8
! 5 68 "0 3 103 48
J 7 6o 71 a9 116 >

1 7 69 71 99 116 62 |
J | 4 34 36 52 66 85
! 4 34 36 €2 66 85
J 5 43 45 69 87 91
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Table 3C-1
COMPAR[SON C” RCSULTANT MOMENT RESPONSES (KIP-IN)
FAGE | OF 3
OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
| R.S. | Ton. |SAM. Ips. s, | T.H. |SRSS |ABS. , | |
L MR ane PN T R b |
I 3 2 17 10 10 18 20 |75 |100
J | 2 .8 17 10 10 17 18 [713 a1
1 |2 .8 17 10 10 17 18 |73 |9
R .8 16 10 10 16 18 |71 |87
35 i .8 16 10 16 16 18 |71 |87
J | s 3 21 13 13 22 21 |62 |97 |
1 5 3 21 15 13 22 27 |62 |97 ’
i 7 16 10 10 17 20 |64 |97
i | 4 2 16 10 10 17 20 164 |97 |
J 5 2 15 9 3 16 20 |78 |121 '
I | s 2 s | 9 g 6 20 |78 |121 | f
J | 8 4 43 28 28 44 s1 |57 |83
1 | 8 a 43 28 28 44 st |57 |83
REE 3 a4 28 28 44 51 |57 |80
! 7 3 44 28 28 44 51 |57 'go
J 14 5 27 17 19 30 a1 |ez 120
1 14 5 27 17 19 30 41 |62 [120
J 1 4 1 | s 10 16 22 |sa |117
poln o] 1l 6 10 6 | 22 |sa [117
J 16 5 30 19 21 34 26 |61 |118
I 16 5 30 19 21 34 46 |61 [118
N 12 10 12 15 20 |22 |69
11 8 | 4 | 12 | 10 12 15 20 |22 |69
51 8 | s 13 16 19 | 16 | 22 |-1a]19
T 1 9 §. | 13 16 18 16 22 |-14]19
J | 8 4 14 17 18 16 22 {-12|19
P 8 4 14 17 18 6 | 22 |-12]19
31 1. 7| n | 23 | % | 3 TR ERES
EREE 7 3| 23 26 35 S EREE
gl 8 [ 4 | 25 | 26 28 35 |7 |34
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Table 3C-1 (Cent'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PACE 2 OF 3

 DYNAM'C COMP.| STRTIC COMP.| TOTAL RESPONSES PER.CON

Ei R.S. | T.H. |SAM. 4y PS5+ S+ | T:H. SRS | ABS. A e

. (1) (2) |ABS. (4) 2.4 )8 1.3 s
’- W R 1 26 | 25 | 2 | 28 | 3 |7 |34
J | 9 4 31 29 30 32 a0 |9 |35

Pt g 4 31 29 30 32 a0 |9 [38

J 13 5 14 15 18 19 27 |7 |si

Nk 13 5 14 15 18 19 27 |7 |81

J | s 3 30 17 18 30 3% |74 |106

nE 6 3 30 17 18 30 3% [74 [106

J 1 s 3 27 15 16 27 33 [70 |103

20 1 & 3 27 16 16 27 33 [70 |103

J 19 7 58 54 56 6l 77 |10 |38

s 1) 36 10 39 33 44 53 7% |19 |68

J 10 2 39 16 6 4l 50 | 154 | 210

9] ] 10 2 39 16 16 41 50 | 154 |210

J 10 3 40 17 17 41 50 |140 | 188

g5} ] o [ 3 | 40 17 17 41 o0 |140 188

| L J | 9 2 39 RRIE 40 a3 [137]185
| sa b ! 9 2 39 16 17 40 48 | 137|185
J | 8 2 29 12 13 30 37 |13a]187

WER 2 29 2 13 30 37 121|187

J | 8 1 27 16 16 28 3¢ |74 |109

3 F— 1 6 G 16 16 28 34 |74 109

J| B 1 | 2 16 16 28 33 [7% |109]

oy d 6 | 1 27 16 16 28 33 |7 |109

J | s 1 22 12 13 23 27 |79 |114

L;; ] s_m_r”l 22 12 13 P 27|79 |14l

4 b1 s o 20 10 T | 21 25 |84 |121

i 3 ! 20 10 T 21 25 |84 [121

- T T AR 1i"'ﬁ' 10 18 22 lga |125

dol 118 R 179 | w0 18 22 |8a 125

o 25 3 52 ] 23 24 58 77 138 | 217
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Table 3C-1 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 3 OF 3
ELE OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
I no. e R.S5. | T.H. Sﬁﬂ-m PS. §.| T.H. {SRSS |ABS. | | o |
| (1 | 121 |ees. (4) 2.4 | 1.3 1.3 '
L1 | 12 58 61 66 71 98 |7 |49
J | 48 13 53 59 65 70 99 |9 |53
2] | 46 13 53 59 65 70 a9 | |u-
J | s0 14 50 58 64 : 100 |11 |57
Al 1| 50 4 50 58 64 T 100 |11 |57
J | s3 14 50 55 61 73 103 |20 |69
a1} 53 14 50 55 61 73 103 20 [€9
J 13 5 102 | 68 70 103 | 114 |47 |64
Pl El 102 | 68 70 103 114 |47 |64
J 18 7 115 | 69 71 116 | 133 |62 |86
I we | ] 18 7 115 | 69 7 116 133 |62 |6
3| 17 4 56 3 36 59 73 |63 | 104
111 17 4 56 34 36 53 73 |63 | 104
o I T 84 43 45 87 10s |92 [132
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Table 3A-2
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PAGE 1 OF 3

ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
5 e R.5x | Vi smm PS. S. | TH. |sRss |mes. | |
(1) ! 2 a3 e 2.4 [ 1.3 |13 b

pLE 3 2 17 10 10 17 20 |71 |98
J | 2 8 16 10 10 17 18 |71 |8

2 L1 ] 2 g 16 10 10 17 8 |71 |89
J LR 3 16 10 10 16 1& |70 |86 |
3 IT E2 .8 16 | 10 10 16 18 |70 |86

J | s 3 21 13 13 z 27 |62 |97

s LT -6 3 21 13 13 22 27 |62 |97

J | 4 2 16 10 10 17 20 |64 |96

s L1 ] ¢ 2 16 10 10 17 20 |64 |96
| oS 2 14 3 9 15 19 |65 [108]
s LU ] 5 2 14 9 g 15 19 |85 | 108

s | 8 4 44 28 28 a5 52 |61 |87

T N 4 44 | 28 | 28 | 4 | sz |61 |87

J 1 7 3 15 28 28 5 52 |61 |84

g | L 3 45 28 28 45 52 |61 |8
J | 14 5 27 17 19 31 42 |65 |123
T 14 5 27 17 19 3 122 |65 |123
N T 4 12 | 8 T 16 23 |60 |126 |
il '1{1_' 4 A2 8 10 16 23 |60 |i26
J | 16 5 32 19 21 35 47 |68 |126
Y N S 32 19 | 2 3 47 |68 |126 |

J | 8 4 8 10 12 1 16 |-8 |31

% O R jr“*a“ 8 | 10 12 | 1 16 |-8 |31

o il RT3 T q8 o The 19 21 28 |12 |49

R B .9 16 1a 21 28 |12 |49

RN 22 17 18 22 | 30 [27 |e2

g 41 .%u&#._l 4 22 [ 17 | 18 23 30 |27 |62
|yl [7 ] 23 | a3 s6 |65 |114
sl L] W f 7 a0 23 26 3 | 56 [65 [114

J | 8 4 3] 25 26 32 39 |24 |52
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Table

3A-2 (Cont'd)

COMPARISON OF RESULTANT MOMENT RESPONSFS (KIP-IN)

PAGE 2 OF 3
f "
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
END
R'Sl TQH' W‘ Ps- s- T'H! SRSS WS‘
m! .
(1 otz e e 2.4 | 1.3 1,3 |SRSS|Res
16 | 8" 4 31 25 26 32 39 |24 |S¢
J ) 4 37 29 30 38 4 |28 |56
SRR 4 37 | 29 | 30 | 38 | 4 |28 |56
J 13 5 20 15 18 24 33 |34 |86
ial ! 13 5 20 15 18 24 33 |34 |86
J | & 3 2 17 18 22 28 |27 |[s8
g1 8 3 21 17 18 22 28 |27 |s8
¥ 6 3 18 15 16 19 24 |16 |47
20 |1 6 3 18 15 16 19 24 |16 |47
K 19 3 84 54 56 86 103 |55 |85
21 |1 36 10 49 39 44 61 85 |37 |92
™ 10 2 17 16 6 20 28 |25 |72
22 |1 | 10 17 16 6 20 28 |25 |72
[ 10 3 23 17 17 25 32 |42 |86
and 3 T R 17 17 25 2 |42 |86
J 9 | 2 2 16 17 23 31 !33 |82
Pl +- | -
alt | 8 2 [z 16 | 17 23 | |39 [e2
J A 2 {7 12 13 19 25 |48 |96
T O T ) R T 3 4
st 41 8 | .?__T.__’_ ) e : 19 2o |48 |9
J 5 ! 2 1" 16 7 9 €8 | -46
6 2 ] 1 g 58 ¥~
ol Ll | B | 1 T2 |16 | 18 58 | -46
J 5 | 3 6 | 16 7 B 57 | -42
[ 6 | 3 65 | | 7 9 57 | -42
/ L S --———-——--—-—-—-‘-JL-—— ——— e - iy —_—
J | 5 1 5 12| 13 7 10 | -46 | -24
i hod RN NN R 7 10 |-46 | -24
sl s | 7 10 % 8 i [27]1 ]
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N A RO WG T T 8 THE
) g | 7 g 10 8 1 |-16 |17
b e L (e e 4}-— — ettt e e o
1 | 7 g 10 8 it t-18 17
Al T e ) (e e B ke
23 24 % 2 |6 |32

e et L eahla el I






T E T

: Table 3B-2
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
; PAGE | OF 3
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
END
o R.5. | T.He snn.'_“ PS. S.| T.H. |SRSS |ABS. | |
. |z |sess Y 4 2.4 1.3 |1.3 b
i ! 3 2 | 16 10 10 16 19 |64 |89
J 10 .8 16 10 10 | 16 18 |67 |85
5 LL b ¥ .8 16 10 10 16 18 |67 |8S
J | 2 .8 6 10 10 | 16 18 |68 |84
]2 .8 16 10 10 16 18 |68 |84
B TR 3 18 13 13 19 23 |41 |75
LS 3 18 13 13 19 23 |a1 |75
f g 2 16 10 10 17 20 |84 |97
| e || 4 2 16 0 | 10 | 17 20 |64 |97
J | s 2 15 9 9 16 20 |77 |120
el by s 2 15 9 9 16 20 |77 |120
7| 8 4 34 28 28 35 82 |27 |52
™ 8 4 34 28 28 35 2 |27 |s2
J | 7 3 35 28 28 36 a2 |27 |as
O 7 3 35 28 28 % 22 |27 |49
Jd 14 5 22 17 19 26 37 4] 35
“9 = 4 | 5 22 17 19 26 37 |41 |85
J T 4 T 8 10 15 22 |48 | 110
e __T“ 1| 4 1 8 10 15 | 22 |48 |110
3RS 24 N 29 a0 |37 |90
i 6 | 5 24 19 21 29 40 |37 |90
J | 8 4 13 10 12 15 20 |24 |70
T U T3 1w |z | s |20 a4 |
J | 9 5 23 16 T 25 32 |33 |72
o SEICHISISISS S I TRty T (08 e :
3] o  |'s & [ e | ac [ | 2 I3 72
J | 8 A 25 17 i8 27 >3 |44 |80
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R 0 S O
J | 8 a | 27 25 26 28 | 3 [8 35




Table 3B-2 (Cont'd)

o A - PSSRSO

e e e D i et d el

COMPRRISON OF RESULTANT MOMENT RESPONSES (KIP-IN)
PRGE 2 OF 3
ELE | DYNAMIC COMP.{ STATIC COMP.| TOTAL RESPONSES PER .CON
END -~
NO. R.5. | T.H. Sﬂ"-[al PS. .| T.H. |SRSS |mBS. e
(1) | (21 {srss' ! (4 2.4 | 1.3 1.3
6L | 8 a 27 25 % 28 3 8 [35_
J| 8 4 32 29 30 33 a1 [13 [a0
11 ] e 4 2 29 30 33 41 [13 |40
J 13 5 18 15 18 22 31 |27 |
F o ! 13 5 18 15 18 22 31 |27 |8
Jl s 3 6 17 18 27 33 [53 |86
a1} 6 3 26 17 18 27 33 [53 |86
NG 3 22 15 16 72 28 |39 |7
20! 6 3 22 15 16 22 28 |39 |71
J 19 7 68 54 56 71 87 |27 |57
i B % | 10 a6 39 44 59 82 (32 |85
J | 10 2 15 | 16 16 18 25 |13 |87
axl ! 10 2 s | 16 16 18 25 |13 |57
J 10 3 18 17 17 20 27 |17 |s8
sy l] 10 3 18 17 17 20 27 |17 |s8
J| 9 2 17 1R 7 19 26 |14 |55
b e hen 19 26 |14 |55
J | 8 2 14 16 22 |24 |70
“25 i | 8 2 14'7"_12 13 16 22 |24 |70
P A 3 | 16 5 | 7 g -56 | -41 |
oo L] 6 ! 3 6 | 16 7 9 56 | -41
h 31 s L [ 3 18 [ 18 7 9 58 | -44
F27 I N 3 | s 6 | 7 9 58 | -44
J 5 | 3 12 13 ! 6 | 8 -E> | -34
I P 0 N O B B )
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J 5 1 s 1.9 ! 7 g 3% | ¢
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Tabie 3C-2 (Cont'd)
COMPARISON OF RESULTANT MOME:T RESPONSES (KIP-IN)

PAGE 2 OF 3
|
DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
e Dot i Jr’s. 5.| T.H. [SRSS | ABS.
(11 | 2r |ees.3 | 2.4 1.3 0|23 [PRSS|ReS
! 8 4 36 25 26 3/ 44 |42 |70
J 9.1 4 42 29 | 30 43 52 |45 |74
b L109 4 42 29 30 43 52 |46 |74
J 1 13 5 22 15 18 26 3% |46 |99
St 1 13 5 22 5 18 26 s |46 |99
,. I 3 38 17 i8 33 45 [121 | 155
' sl 1] 6 g % | 17 | 18 | 3 | 45 |121 1856
: J | 6 3 32 15 16 33 38 | 104 | 138
| 20| 1 | 6 3 | 15 16 33 38 | 104 | 138
| J | 19 7 85 54 56 87 104 |56 |86
| al 1l | % 10 55 39 44 66 o1 |48 [104
| 1o o 2 EE 16 22 29 |34 |e2
| ag | i 10 2 19 16 16 22 25 |34 |82
{r [ ] w0 3 23 17 17 25 33 |45 |89
| -~ 10 3 23 17 17 25 33 |45 |89
J | 9 g 22 16 17 24 31 |42 |86
[ al L] 9 2 22 16 17 24 31 |42 |86
BE 2 | 18 2 13 19 26 |51 | 100
| Pj::? 8 2 18 12 13 19 26 |51 |100
J 1 s I 4 16 16 B 11 |-62|-33
| o h_Lgl ! ¢« |6 | 18 8 1 [-52 -33
| J1 s |1 a 16 6 17| 10 [-s6]-40
ey B 4 6 16 7 10 | -56 | -40
| g - —
i hact = of 5 12 13 7 10 |-46 | -24
ant &1 8 ! 5 1 N2 13 7 10 |-46 | -24
J 1 s ] 7 10 i 8 12 |-26]3
i a5 Tit”s ;1 7 16 | I 8 12 |-26 |3
| i i 8 ! 7 9 10 8 i1 |-15 18
wll ]l 5 | 1 7 9 T 10 8 11 |-15 |18
J I 2= 3 T 23 o4 27 36 |12 |47
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Table 3C-2 (Cont'd)
COMPARISON OF RESULTANT MOMENT RESPONSES (KIP-INJ

Lﬁ PAGE 3 OF 3
ELE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
e e R.S. | T.H. SAM. _|Ps:s.[ T [sess fees. [ gl

(1) (2) |mBS. (4) 2ol 4 -£32 1.3 :
51} 40 12 96 81 BE 104 126 |58 |107
| J 46 13 S0 59 £5 102 137 |s6 |110
2| ! 46 13 aQ 59 65 | i2 137 |56 |110
J 50 14 86 58 64 99 136 [S5 |112
(331 ! | 80 14 86 58 64 99 136 |55 |112
J o3 14 75 56 61 92 12¢ [st 111
Sl ! 53 14 75 55 61 92 129 {S1 |11l
J 13 5 68 63 70 69 80 [-1 [15 |
SRR 5 68 68 70 69 80 |[-1 [15
J 18 7 53 69 7 70 g6 |-2 |20
_E 18 7 68 69 7 0 8 |-2 |20
J 17 4 25 34 36 31 43 |[-14 19
37 | | 17 4 25 34 36 31 43 -14 |18
J 2] 3 52 43 45 56 72 {23 |60
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Table 4A-1
COMPARISON CT RESULTANT MIMENT RESFUNSES (KIP-IN)

PRCE | OF 3
ELE DYNRMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
END v
ND. R.S. | T.H. 59"-(3 PS. 5. T.H. |SRSS | ABS. A
(1| 2 |aet ] - T PR T ST |
) I 68 29 55 | 38 49 87 123 |79 |[152
J | 68 28 50 | 34 46 85 118 |86 |153
s |1 | 6 [28 | 's0 | % | 4 | ss tie [86 [159
J | 83 26 | a7 32 43 79 110 |85 |158
3 4.1 63 26 47 32 43 79 | 110 |85 |158
J | s6 22 a7 33 40 73 103 |81 | 7S5
s L1 ] 56 23 47 33 a1 73 103 [79 [152
J | 54 23 47 33 40 71 100 | 7w | 149
RSN 23 R 40 T 100 |76 | 149
11 82 27 a7 33 a5 78 109 |75 | 145
—_— e e
s |1 | 62 27 47 13 a5 78 | 108 (75 |145
J | =8 26 42 29 42 72 100 {71 | 139
g | 58 26 | 42 29 42 72 100 |71 '139
J [ 38 18 2 22 32 50 71 [ss (1189
e || 4.7_3_8*4_1_8 32 22 32 | s0 M |55 | 119
J | 3 15 23 16 25 38 sa |51 |112
L—g l 31 1S 23 16 25 | 38 54 |51 [112
S T T T T T 26 47 61 |81 |133
ol b | 4 | 2 15 1 26 a7 61 181 |133
J | 65 29 16 1 34 67 81 |98 |140
Tj_:_ 65 29 | 16 1 34 67 81 |98 [140
J | . 35 20 14 40 80 a8 | 102 | 145
ol 1| 7 | 5 | 20 | 14 n 80 | 98 |102 145 |
[l Ny e e | e at | es 104 104 [ 151
L] 8 | 3% [ 2 | 1 | a 8 104 | 104 | 151
o TS N T 74 g2 | 107|157
& Ml__l L L T R R T 92 [107 157
J | 83 28 19 13 3] 66 82 |112]164
oy ‘;lw:?}w“_ 28«'1 18 | 13 | 31 [ es g2 112164
J | sl 2 18 12 | 32 ; b4 79 |103 182
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Table 4A-1 (Cont'd)
COHPRRISUN OF RESULTANT MOMENT RESPONSES (KIP-IN)

PRGE 2 OF 3
ELE OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER .CON
e - R.S. | T.H. Sﬂ"-(sﬁs. 5.1 T.H. |sRss [es. | f
(11 | 2 fae.3 a4 2.4 | 1.3  {1.3 :
w11 | s 29 18 12 2 64 79 |103 | 152
d 1863 31 17 12 34 65 80 |92 |134
711 | 85 36 20 14 38 88 105 [129 | 175
5 30 T 7 3 78 88 | 151 | 182
gl ! 77 30 11 7 31 78 88 | 151|182
ELR S 28 4 3 | 29 74 79 |160 1175
vol 1.1 55 21 21 15 26 59 76 | 128 | 194
CJ | 42 16 21 14 23 47 53 | 101 | 170
ol 1] 42 | 18 21 14 23 47 63 |101 170
o] 32 13 21 Ia 21 38 53 |79 |147
b LL 2 13 21 14 21 38 53 |79 |1a7
Jd | 21 .3 20 14 22 34 47 |56 | 119
2l ) | 27 13 20 14 22 34 47 |56 |119
J | 26 13 21 14 21 33 a6 |53 |116
"“2'3 1| 2 13 21 14 21 33 a6 |53 [116
J | 28 13 21 1S 20 35 49 |75 |145
2‘1 1] 28 | 13 21 15 20 35 43 |75 | 145
J | 3 16 22 15 21 41 57 |a4 | 167
e 16 22 15 2 41 57 |94 |167
L_L____i* 4] 18 22 15 23 47 63 [93 |169
26 || Pku | 18 22 15 23 47 83 |99 |169!
| 0] 4 19 2 1 15 | 25 ag 64 |92 |158
L;? [ 1] 3 19 | 22 16 | 25 a8 64 |92 [158
T 20 2 T 27 50 66 |84 | 144
sl 1 1 45 20 | 2t | 15 Ez::if_l ] 66 [Ba |44
J | 38 16 21 15 24 a3 59 |83 | 149
qu L [ 38 | 18 ] a -:Eji.*_‘ﬁf’__é,_.“ 59 |83 [149
J 1 3 | s 20 14 23 37 51. |62 ]125
ol | | 5 | 20 W |3 | 3 51|62 |125
J | 37 19 19 | 13 26 | 42 | s6 |61 [117
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Table 4A-1 (Cont'd)
COMPRARISON OF RESULTANT MOMENT RESPONSES (KIP-IN)

PRCE 3 OF 3
FLE DYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
ENO . ‘
ND. Sﬂ"-lal PS. §.| T.H. [SRSS |ABS. T
ALG. (4) 2.4 | 1.3 1,3 |
33‘ I 19 13 26 42 6 |61 |117
J 19 13 27 46 61 |69 |124
i 19 13 27 45 61 |69 |i2a
J 19 13 26 47 62 |78 |13 |
s3I 19 E 26 47 62 |78 |136
J 20 14 28 51 66 |84 | 140
3 | 20 14 28 51 66 184 |140
J 20 14 32 57 73 |81 133
" 20 14 32 §7 | 73 |81 |133
J 20 14 36 65 g2 |80 |126
ol 20 14 36 65 82 (80 |126
J 20 14 a2 % g2 |78 [120
ey} 20 14 a2 7% 92 |78 [120
J 20 14 43 % as  [77 | 118
s 20 14 43 7% 94 |77 | 118
J 19 13 37 65 8l |78 |122
—E 19 | 13 37 65 Bl |78 |122
J 19 13 32 55 71 |76 |125
“;B 1 1] 13 N M |76 | 125
J 18 13 28 a8 63 |74 1127
N : *——_1_9—_4;7 3 | 28 18 63 |74 |127
J 8 | 12 | 2 L s | s9 |73 |128
az | ! R Fﬁa_f___?_f? ..... h,i.?_.d%.??_ﬂfj A28
J 18 12 25 a4 s8 |73 |128
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Table 4B-1

COMPAR[SON OF RESULTANT MOMENT RESPONSES (KIP-IN)

R TN

PAGE 1 OF 3

ELE OYNAMIC COMP.| STATIC COMP.| TOTAL RESPONSES PER.CON
. i R.S. | T.H. sm‘_” PS. 5. | T.H. jSRSS |@BS. A
(r | 2y |srss'3 (43 | 2 |13 a3 :

L L] e 29 64 38 49 33 132 |91 |170
J | 69 28 55 | 34 a6 88 124 |92 |172

s | 1| 69 28 55 4 46 88 124 |93 |172
J | 63 26 52 32 43 82 15 |93 |172

s L1 | 83 26 52 2 | 43 82 15 |93 [172
J | 56 22 53 33 a0 77 109 |90 | 168

. |1 ] 56 23 53 33 al T 109 |88 | 165
J | 54 23 54 33 40 7% 107 |87 | 165

¢ 1.0 | 54 23 54 33 a0 7% 107 |87 | 165
J | 62 27 50 33 a5 85 123 |91 | 170

6 | L | 62 27 58 33 a5 8S 120 |91 | 170
J | 58 26 53 29 42 79 | 111 |a7 | 165

ol 1| 58 | 2 | 53 | 29 | a | 78 | 111 |87 |165]
J | 38 19 39 22 32 55 77 |69 | 139

e L | 38 | 8 | 3 | 2 | 32 | & | 77 |69 |139
D 5 29 16 25 a2 60 |67 |136

i g’} ! I 29 16 5 | 42 60 |67 |136
C 1 Taa | 20 30 ¥ 26 54 75 | 106 | 186

' gl 44 50:__‘30* 1 | % | s 75 | 106 | 186
J | 65 29 a1 T 34 77 106 | 128 | 215

—— - R .

al ] es 29 4l 1 3 7 106|128 215
J | a5 50 14 a0 93 128 | 133 | 222
ENEREC 35 50 14 40 93 | 128 |133 | 222
SRR % | 53 d;_ia ar | 97 1 13¢ {134 | 224
3l | B | 3 53 6 | a1 | 91 | 134 134|224
J | n 3 a4 15 % 83 s |133 | 221

ix ] T a | _15_;:_35 B s |1 331 221
J | 83 28 33 13 3 7 9% | 128 | 208
TNESET 216"**3'3—ﬁ*_'l€:bi1_ﬁ 7 r_gs_'_ 1?5*{6‘5:
J | s 29 28 12 P 68 96 [11s |85 ]
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Table 4B-1 (Cont'd)

CAMPARISON OF RESUL (ANT MOMENT xESPONSES (KIP-IN)
PAGE 2 OF 3
ELE OYNAMIC COMP.| STATIC COMP.| TOTF. RESPONSES PER.CON
END
0. RS, | T[S lps. 5. | T |skss | ems. mf%
(1) {2! | SRSS ‘4) 2.4 1.3 1.3 :
16! bl 29 28 12 32 68 90 115|185
J | 63 31 25 12 34 68 88 | 100 | 160
oy 85 3 35 14 38 92 120 | 141 | 214
T T 30 zl 7 31 80 %8 |157|217
_ & 1 77 30 21 7 31 80 98 |157 217
] o g7 28 14 3 29 7% 88 | 164 | 209
o] ] 55 21 23 15 2 62 84 | 14C | 224
J | a2 16 30 14 23 52 73 |122 | 210
] | 4z 16 30 14 23 52 73 | 122 [210
J | 3 13 34 14 21 47 66 |1i8 | 208
o1 1 | 32 13 34 14 21 47 66 | 118 | 209
J | 27 13 3 14 22 47 65 |117 |202
"22 1 27 13 38 14 22 47 65 |[117[202
;| 26 13 42 14 21 43 68 1131|217
- 26 13 a2 14 21 43 68 | 131|217
J | 28 13 44 15 20 52 72 | 161 | 260
ik ) 28 | i3 44 ! 20 52 72 | 161 | 260
v | 35 16 48 15 21 59 83 |179 | 290
b { ] 35 16 48 15 21 59 83 | 179 | 290 |
RN S 23 66 9> | 180|294
N 4t | 18 51 1S 23 66 32 |180 | 294
J | 43 19 51 1 25 67 94 | 167|277
27 I [ 43 19 st | 15 | 2 67 94 | 167 |277
J | a5 20 52 15 27 69 a7 | 154 | 258
_;B N 20 52 | 15 27 69 47 | 154 | 258
J | 38 16 49 15 24 62 87 |162 | 267
N E 38 16 | 49 1S 24 62 87 | 162 | 267
J | 3 15 44 14 23 54 75 1139 | 233
o 11 M 1S 44 14 23 54 75 | 139 | 233
J | 37 19 a3 13 26 57 80 | 118|208
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the two piping SJH'H'H W two SJQUUF{ { Ips %‘rwh't t he

The results for the fourth problem are very conservative
which cambination is used in the spatial directi>ns. For the
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from an actual nuclear structure, The results from these studies are not yet
final as the correctness of the input time history f nctions are still under

investigation, A general trend observed in this extended study i1s described
below,

Most Ceteqgory | nuclear structures are designed on the basis of radiation
shielding which governs the concrete wall thickness. These structures are
onsequently very rigid. Such structures when subiected to an 2arthquake
itation exhibit floor responses which are both in phase and h!gh!y corre-
' For a piping system supported within this type of structure all sup-
citations would oe in phase., If the simplified SAM analysis considered
them out of phase, then the computed SAM stress component would be O»‘G’F‘Iy
onservative as compared to the independent time history solutions. This
observation is also true, for a significant portion of piping <ystems Sup-
yrted from more than one building. Only the intemmediate section between
would experience larger SAM stresses than would be predicted for
phase response. With this in mind, it should be obvious that the level of
onservatism inherent in real nuclear plant designs will usually be large
regardless of which cambination procedure is used between the primary and
secondary stress components.

m ) § ¢

ary, the SRSS combination between the primary and secondary stress
ponent of a piping system subjected to seismic loading provides a rea-
e level of conservatism in estimating the stress condition. It is not
1S conservative as that provided by the absolute sum procedure. It should
however be noted that the estimation of the static component (i.e.,

L
tr

secondary

ess) should be made in a proper and conservative way as it has a signifi-
int effect on the result

.
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