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FOUNDATION SIGN CORRECTION IN STOCHASTIC
ANALYSIS PROCEDURES

K. Zand Parsa H. Zamani Abyane

Faculty of Engineering. Department Faculty of Structural Engineering
of Structural Engineering, Azad Shanf University of Technology
Unuversity, Po Box 31485-313 Tehran, IRAN

Karaj, [IRAN

ABSTRACT

There are “ABS. SRSS. CQC. MSRSS, ... ™ methods in stochastic analysis of structures, that are based on the mean of the response
squares.

One of the most accurate stochastic methods is MSRSS, that is defined as equation (1).

N N
2= 2.5 . .
B |- 2ri 2T TRy o
The maximurn modal responsss are positive or singles, and therefore direction of the forces act on the foundation are alike. In these
cases foundation analysis is not valid and the force sign correction must be used

In this paper. besides considening the stochastic methods shortly, a method for sign comrection based on the time history analysis will
be presanted.
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STOCHASTIC & TIMEHISTORY ANAILYSIS

The most famous computer stochastic analysis is complete
quadratic combination {CQC that the elements mternal forces
will be determined from eq. (2).

IN

F= r‘z sz (2)

Fl

Therefore all internal forces would be positive. For finding the
method for sign comection the work schedule used as follows.

1- A four storeys binlding frame is considered. Fig.(1).
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Fig.1. Building Frame

2- Nine acceleration from the first of El Centro (1940}
accelerogram were choosed, as table (1),

Table 1. E1 Centro (1940) accelerogram

| TIME i Sa/g !
L0 | 0.0108 ;
| 0042 : 0.001 |
T 0.097 00150 |
| 0.lol -0.0001
| 0221 po180 |
| 0.263 0.0001

L0100
L0332 -0.0012 |
o3 f 0.02 ]
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3- Using time history analysis, and shears, axial forces and also
moments were determined in each time, tables (2), (3) and (4).

Table 2- shears in time history analysis

Time |  ELI ELS EL9
L0042 169.9 197.9 169.9
0.097 408.5 5023 | 4085

0.161 892.6 1131 | R326
R 1126 1432 1126 !
i 0.203 1567 | 1984 1567

0291 1551 2003 1551

0332 | 1505 1940 1505
L0374 | 1362 1734 1362 |
- MAXIMUM 15797 | 2016 1579
| SHEAR (kg) }

Table 3- Axial forces in time history analysis

. Time i EL1 ELS EL9
L 0.042 -96.62 0 96.62
0097 -512.6 0 512.6
| 016l 1772 0 1772
L0221 -2087 0 2987
| 0263 -3670 0 3670
L0291 | -3867 0 . 3867
L ! _
033 1 -3910 0 . 3910
C 0374 -3621 0 3621
MAXIMUM 3020 0 3920 !
AXIAL |
FORCE | | | ]

£
The maxamum ferces occurred in the time that aren’t in the

tables.



Table 4- Moment in time lastory analysis

BOTT

_ Time
0.042

‘;1‘7 1 T ‘)R\‘}T

5 9

0.097

-720.4 | 50

1

I
2431 28161 2243
52; 093 3052

0.1ol

0.22]

-1020 | 1057 | 1545 | 1057

<2061 1316 | 1942 1 131s

0.203

0.291

0.332

0.374

 MAXIMUM
MOMENT
(kg.n)

i

T
|
|
i

i
l

(2850 1851 | 2704 | 18311,
2 | -2809 | 1783 § 2700 | 1783 |
2784 | 1730 | 2010 | 1730 |
2493 T 1894 1 2354 | 1594
12891 | 1855 | 2737 | 1835 |

| |
i |

After determining the penods of the four modes. the
response spectrum for single degree of freedom s determnined.
The response spectrum 1s showed in Fig (21,

[ TIME  (radisec) @ Sa(m/s*2) i
! 0.0573 1005 T o0m
- (.0702 89.4 | 0.2050
‘ 0.0811 774 | 01847
| 0.094 66.8 ‘ 0.2651 !
i 0.1073 ; 58.5 L 03344 |
: 0.1175 | 53.4 03037 j
0.125 f 50.2 ‘ 0.2031
0.14 i 148 ; 2274 ‘
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, 0678 ] 92 i 0.1532 ‘
0.702 a 8.9 L 01525
f 0725 | 8.6 ! 0.1513
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Fig.2 Response due to Ll Cenuo (1940)
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5- Based on the given response spectrum, the maximum forces
from psendo dynamme analysis. determined and illustrated in

table (3.

Table 3- Maximum forces due to pseudo dynamnic analysis

| ELEMENT . Vikg) | MOMENT (kgm) , AXAIL |

! i é . FORCE |

* | Bort ke

T N l i

I 153538 | 28384 | 423026 |

i [ ! ! B :

2 | 122327 | 17806 | 18929 26879

! : i ;

3 {92139 . 12403 i 12993 |

) T : : !

3 10803 5585 | . 3788 |

i T T T ST

R BN B ULk W ST 0o

I i ! i

200477, 3003 . 9 i

S SR | 7QQ4 )3001_J|_l)0'_8_,__;9,__]

7148024 | 21409 0

|

8| smTe [0 1,0
o usssas lassd | 423920
10 122327 | 1780, J 26879
| 92139 12403 | 15287 | 12993

12 46803 | 5585 | | 3

Table v- Jomts hortzontal forces

As the mentioned, it can be seen that, all the forces are
singless.

6- from the results of the pseudo dynamic analysis, the
horizontal forces acts on all of the joints are calculated. The
said torces are given i table (o).

| JOINT | _ HOR.FORCE
T 1535.37

| 2 19773

T 15353~
a4 43942
s 367.93

.6 J 139.4247
N 406487

8 650,90
Y 40048

|10 521.44

Y 754,18

12 S21.44

13 168.02

1 800.75 .
s ] 468.02 {

7- By using the statically analysis based on the table (6) forces,
the new internal forces as table (7) were determined.



Table 7- Forces due to statically analysis

 ELEMENT | V(kg) | MOMENT (kgm) . ANAIL |
| i — { FORCE |
! BOTT | TOP | (kg) |
T tHl_fwomﬂi 320553 T ﬁﬁlj&fw_ﬁ'
2 122490 | -1731.72 | 194308 | -2659.37 |
! 3 | 82755 [-100097 | 139166 ¢ -1270.16 |
1 T aeo9a lssse o gsamx | 377ep |
! 5 223247 i -366051 | 30309 | 0 |
i 6 | 203698 | -3032.17 | 3078.77 0
§ 7 ' 1367.84 | -1966.62 | 213691 0
8 | 80713 | -1100.53 | 131485 0|
| 9 175061 | -3205.53 | 20463 436176 |
10 122496 | -1731.72 | 194318 | 265037 |
| 1 827.55 | -1090.97 | 13%loo | 1270.10 |
12 46994 | 5556 85423 | 37791 |

8- Fmallv, the internal elements 1.5 and 9 forces due to time
history, pseudo and statically analysis are given in table (8).

Table 8- Comparison of the time history (T H), pseudo (P.A)
and statically (S.A) analysis forces

i i i
| FORCE ; ELEMENT j
| R
y 1o s L
— l ! ? |
I i [ i
| SHEAR TH | 1579 2016 | 1579
; 7 , —
| FORCE | Pa  |1s3s3g| 197731 153538 |
| : w
| !
; S.A ! 17500 | 223247 1750.61
+ E— —t
L AXTAL | TH 320 0 | 30
{ e 4
| |
| FORCE P.A 4239.20 0 | 423920 |
| L Bl R !
i | sA | -1%17 0 r 13617
z‘ ! T 1 |
| MOMENT TH 22891 | 3314 | 2891 |
T 1 s
(BOTT) PA 28384 | 32617, 28384 f
! i
SA 3055|3665 32055 |
| - —
 MOMENT| __ TH | 1855 2737 | 1855 |
! ? i
| (TOP) PA (17695 1 267051 17695 I|
S.A 20463 | 30309( 20403 |
—_— ] i
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CONCLUSION

Based on thecompans table (8) and another considerations, it
can be said that, using statically analysis with horizontal forces
due to pseudo dynamic analysis besides correction the signs of
the forces, the magmtude of them should be almost equal the
maximum fime history analysis results.
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