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1 Introduction

In the high-rise building design
process, due to building func-
tion, building modeling, planning
and other factors, so that the
structure of high-rise buildings
increasingly complex. To solve
the complex of high-rise build-
ings in the structural design of
the problems, so that the struc-
ture design more reasonable
and more economical and eco-
nomical. In the high-rise build-
ing structure design, the SATWE
software is used correctly, the
design parameters and seismic
force parameters are correct-
ly input, the calculation results
are correctly analyzed, and the
structural model is modified ac-
cording to the calculated results.
The structural mechanics model
is closer to the actual structure
force the situation, and ultimate-
ly find a reliable program to cal-
culate the results as a basis for
structural design reinforcement
map. In the process of analyzing
the results of the calculation of
the results of the calculation,
the familiarity of the relevant
specifications, the rationality of
the high-rise building structure
model, the accuracy of the input
program parameters and the re-
liability of the program calcula-
tion results are the basic require-
ments of the high-rise building
structure design.

We are in the structural
design of the general steps in
accordance with the following
steps to calculate: structural
model to establish (modify)
- design parameters input =>
PKPM calculation - results out-
put (self-vibration cycle to deter-
mine the vibration curve, seismic

force to determine the displace-
ment angle The judgment of the
axial compression ratio, the anal-
ysis of the problem, the judg-
ment of the process integrity,
the final design of the process.

According to the above stepsin
strict order, the following will be
a detailed analysis of the results
of the computer.

2 To determine the rationali-
ty of the calculation, control
and adjustment

2.1 Self-oscillation period

The vibration period is an im-
portant parameter of structural
design, especially in the earth-
guake-resistant area is more im-
portant. If the input of the vibra-
tion period is not accurate, the
calculation structure is not re-
liable. The self-vibration period
of the structure is closely related
to the stiffness of the building
structure itself. The smaller the
cycle, the smaller the smaller the
cycle.

The self-oscillation period of
the initial calculation is given in
the following range:

Frame structure T1 = (0. 08 ~
0.1)n

Frame - shear wall structure T1
=(0.06.0.08) n

Shear wall structure T1 = (0.04
~0.05)>n

T2=(1/3~1/5)T1, T3 =(1/5
~1/7)T1

T1, T2, T3, respectively, for the
first cycle, the second cycle, the
third phase; n for the number of
layers.
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(1) If the calculation result deviates
from the above range, it is neces-
sary to check whether the body con-
forms to the requirement of simple,
symmetrical and balanced, and ad-
just the layout and facade shape
according to the specification, and
then recalculate until the calculation
result The above range is close. Un-
der normal circumstances, for the
structure of a simple, uniform, sym-
metrical results to adjust 2-3 times
to meet the requirements.

(2) Calculate the period using the
mode decomposition response
spectrum method. For methods
with seismic fortification require-
ments, this method is a method
commonly used to calculate the
structural self-oscillation period,
but attention should be paid to the
determination of the model and
the number of modes (as described
in the “SATWE User Manual” and
“PKPM Xintiandi”).

(3) The calculation of the results of
the cycle is more complex, the first
thing to do is to find the cause of
the problem, adjust the structure of
the layout, the balance of the struc-
tural stiffness of the complex design
for the first high-level design of the
design staff need to draw on simi-
lar projects design experience and
learning experience to shorten the
time to solve the problem.

2.2 Vibration curve, seismic force,

Mode curve: Under normal cir-
cumstances, if the structure is rea-
sonable, then the selected vibration
curve is continuous, the middle gen-
erally does not appear breakpoint
or obvious bending.

In general, there is no zero in the
first mode; the second mode has a
zero point at (0. 7~ 0.8) H. The third
mode has two zero points at (0. 4 ~
0.5) Hand (0.8 ~ 0.9) H, respectively,

Seismic force: The second force of
the earthquake is Newton’s second
theorem, which is related to the
mass and the acceleration of the
earthquake. After the structural
model is built, the quality is deter-
mined. Therefore, it is important
to input the seismic acceleration

correctly after the structural mod-
el is completed. It is related to the
damping ratio of the structure, the
type of the site where the structure
is located, the intensity of the earth-
quake, and the magnitude of the
seismic fortification to 6 degrees.

From the physical principles we can
see that the greater the rigidity of
the building structure, the more
severe the destruction of the earth-
quake, so we have to adjust the
structure according to the structure
of stiffness, so that the uniformity
of stiffness, to avoid the individual
component stiffness is too large and
in the earthquake under the first
destruction, resulting in the other
components were broken.

2.3 Displacement angle (ratio)

Displacement ratio: The ratio of the
maximum horizontal displacement
between the floors and the floor
level.

The elastic displacement angle of
the layer is the ratio of the elastic
displacement and the height of the
building floor, which is the control
index of the weak structure.

The SATWE program in the PKPM
software outputs the WDISP.OUT
file to the horizontal displacement,
the lateral displacement, the av-
erage displacement level, and the
displacement angle and the corre-
sponding ratio of the building floor.
According to the results of the dis-
placement angle to note the follow-

ing:

(1) If the ratio of lateral displace-
ment to average displacement is
more than half, it should be checked
whether the parameters of the up-
per layer are accurate and some-
times the effect of bi-directional vi-
bration is taken into account.

(2) The displacement calculated by
this method also takes into account
the effects of accidental factors, and
the interlaminar displacement angle
does not need to take these factors
into account.

2.4 Axial compression ratio, shear
weight ratio, stiffness ratio, stiffness

ratio

Axial Compression Ratio: Column
(Wall) Axial Compression Ratio The
value of the column shaft pressure
is proportional to the cross-section-
al area of the column (wall) and the
flexural compressive strength of the
reinforced concrete.

Shear weight ratio: the minimum
seismic force of the floor of the
shear force coefficient, high-rise
building structure to pay attention
to the structure is weak, the weak
structure of the floor, should be
multiplied by 1.15 magnification
factor.

Calculate and adjust the results of
the calculation points:

(1) The designer of the unreason-
able floor calculation results to find
the reasons, modify the model, to
ensure that the floor structure of
the minimum seismic shear coeffi-
cient within the allowable range.

(2) The seismic force of each floor
should be consistent with the design
parameters in the floor; if the user
to consider the automatic amplifica-
tion, will enlarge SATWE WZQ. OUT
input procedures used in the value.

The ratio of the lateral stiffness to
the design value of the gravity load
in the high - rise structure.

Calculate and adjust the results of
the calculation points:

(1) Calculate the equivalent lateral
stiffness according to the formula.

(2) For the high-rise building frame
structure, when the stiffness ratio
is greater than 10, when the high-
rise building structure design more
reasonable and stable. When the
stiffness ratio is greater than 20, this
time can ignore the impact of gravity
on the high-rise building structure.

(3) For the curved shear wall struc-
ture, side structure, when the stiff-
ness ratio is greater than 1.4, the
floor of the building structure is
relatively stable; when the stiffness
ratio greater than 2.5, the second
order effect of gravity on the floor
building structure, which is not dif-
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ficult to be obvious, or even negligi-
ble.

Calculate and adjust the results of
the calculation points:

(1) When calculating the stiffness
ratio of the structural layer, it is nec-
essary to calculate the displacement
level, as in the assumption that the
building floor is rigid. In the case of
the rigid floor to determine the floor
structure to find a relatively weak
floor, and then continue to complete
the calculation.

(2) Above the calculation of floor
stiffness calculation method, the de-
signer should be based on the actual
construction to make a reasonable
choice:

(3) 2. 5 structural rationality judg-
ment

Relatively speaking, relatively nor-
mal building floor structure, there
will not be too many standard lay-
ers, to follow the following building
rules;

The design of the structure of the
bottom column and the wall of the
axial force for the pressure; column,
wall mostly structural reinforcement;
beam basically no super-tendons;

Calculated results as long as the
above meet the requirements, it
can be considered correct, you can
apply the results of the calculation
of high-rise building structure to go.
It should be noted that the above
requirements are summarized by
some representative buildings, and
for some complex high-rise build-
ings, the calculated results may
somewhat deviate from the reality,

which is inevitable. Designers as long
as they can grasp the high-rise build-
ing structure of the relevant princi-
ples, encountered problems to more
similar projects to learn from the
successful experience to shorten the
exploration time, designed to meet
the use of functional requirements
of the building products.

3 Conclusion

With the progress of the times, high-
rise buildings are constantly devel-
oping, because the high-rise building
structure is more complex and there-
fore difficult to complete once, need
to continue to adjust to ensure the
rationality of high-rise building struc-
ture and the accuracy of the results.
The relevant staff to learn from the
past experience, the number of cal-
culations, the results of each calcu-
lation to find out the reasons for the
error, and then adjust the structural
model, so that the structural model
close to the actual mechanical mod-
el, through a time of the calculation,
modify, so that the structural model
again and again, and ultimately to
be satisfied with the results. To pay
more attention to the theoretical re-
sults of high-rise building structure,
combined with practice, and con-
stantly design a scientific and reason-
able, safe and beautiful, comfortable
and comfortable high-rise buildings,
it is worth noting that the results of
any problems are structural model
problem data performance, adjust
the structural model is fundamental,
is the source, leaving the structural
model to talk about parameters that
are only water without a source, and
a tree without roots.
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