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0 Introduction

GPS positioning technology was
originally designed to provide re-
al-time, accurate navigation ser-
vices to land, sea and air, and can
also be used for emergency com-
munications, intelligence gather-
ing and other military activities.
However, with the continuous
improvement of the technology,
in addition to the above func-
tions can be achieved, but also
high-precision relative static po-
sitioning. Thus, GPS positioning
technology has good develop-
ment prospects.

So far, GPS positioning technol-
ogy in the transportation, aero-
space and other industries have
been widely used, but also show
a certain applicability, but its
high-rise building construction
has no systematic theoretical
research and successful applica-
tion examples. This paper stud-
ies the design and implementa-
tion of high-rise building based
on GPS positioning technology,
hoping to promote the effective
combination of GPS positioning
technology and construction
industry, strengthen the con-
struction effect and improve
the construction efficiency. As
the construction industry has no
standard definition for high-rise
or super-high-rise buildings, this
article is referred to as high-rise
buildings in subsequent analysis.

1. Design Technology of GPS
Positioning High-rise Building
1.1 Design basis

GPS network technology design
is generally based on measure-

ment procedures and measure-
ment tasks.

(1) GPS measurement proce-
dures

GPS measurement procedures is
the mapping of various depart-
ments to develop technical spec-
ifications.

(2) Measuring the task book

The measurement task book,
which is the technical contract
required by the customer or the
construction management, is in-
structive, and the requirements
on the measurement range and
measurement accuracy are put
forward, which limits the time
and effect of the project comple-
tion time.

Under normal circumstances,
in the design of GPS program,
according to the measurement
contract provides GPS network
accuracy and the index value,
combined with measurement
procedures and field survey to
confirm the connection between
each other, measuring frequency
and measurement time.

1.2 Positioning accuracy design

The accuracy of all GPS network
positioning is affected by the use
of the net. Accuracy is a mea-
sure of GPS network technology
design of the main indicators, is
divided into five levels, the GPS
network pattern, measurement
methods and data processing
has a direct role. In the con-
struction, to combine the specif-
ic needs of the owners and the
allocation of resources to design
to confirm the accuracy, but also
learn from the previous building
experience and building stan-
dards. (Mm) of the pitch of the
GPS baseline vector; a rep
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resents the fixed error (mm) in
the nominal accuracy of the GPS
receiver; b represents the GPS
receiver (Ppm - D); d represents
the distance (km) between two
adjacent points of the GPS net-
work).

1.3 Graphic design

Although the GPS network de-
sign by the owners of the most
significant impact, but still by the
cost, personnel, equipment and
facilities, follow-up maintenance
and other factors. Because of
high-rise building complex and
cumbersome, so to strengthen
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the emphasis on graphics design to
meet the needs of owners and re-
duce resource consumption.

(1) The basic principles

@ Under normal circumstances,
GPS network is formed by the inde-
pendent observation of the closed
loop or composite lines, to enhance
the level of the audit to enhance the
stability of the network.

(2 The points within the GPS net-
work and the ground control points
overlap.

@ GPS network points to overlap
with the level of the point, do not
overlap the point is usually com-
bined with the specific circumstanc-
es through the level of measure-
ment means to measure, or set the
level of measurement points in the
network to provide the basis for the
ground level analysis.

@ Based on the traditional way to
measure the target, in the network
around the points to set a good line
of sight, to build the joint measure-
ment direction.

(2) Graphics type

In general, GPS network non-syn-
chronous observation edge to form
a geometric pattern, including the
triangle, star and ring (see Figure 1).

1.4 Benchmark design

It is a kind of WGS-84 coordinate
system through GPS positioning
system. However, high-rise building
construction adopts the national
coordinate system. Therefore, it is
necessary to confirm the GPS sys-
tem based on the coordinate sys-
tem standard and initial Value, that
is, GPS network based on the bench-
mark. Baselines are usually divided
into position, orientation, and scale.
The azimuth reference is usually
confirmed by the initial azimuth an-
gle and can also be confirmed by the
baseline vector. The scale reference
is usually confirmed by the ground
electromagnetic wave, or by two or
more initial points, and can also be
confirmed by the baseline vector.
The position reference is usually
confirmed by the initial coordinate.
It can be seen that the benchmark
design of the GPS network is to con-
firm the location of the network
benchmark.

1.5 Line design

Because the high-rise building GPS
datum point is generally arranged
in special position, such as building
a center of gravity, structural axis,
etc., the coordinate value of the
building outside the temporary base
point to receive GPS signal acquisi-
tion, the error is small, high preci-
sion. Based on the above work, you

Ch)

Figure 1 GPS network graphics type

can work through the traditional
measurement method.

2 Preparation of foreign trade
and technical design book

2.1 High-rise building around the sit-
uation and data collection

(1) High-rise building around the sit-
uation to master

Grasp the situation around the high-
rise buildings generally indicate
the survey and measurement area,
that is, after receiving the task in-
structions or signed GPS positioning
measurement task book, in accor-
dance with the construction design
program survey construction area,
for the development of technical
programs, cost estimates to provide
the basis.

(2) Data collection

In accordance with the situation
around the high-rise building to
grasp the extent of the following in-
formation:

@ Various drawings: construc-
tion drawings, topographic maps,
ground level ups and downs, road
facilities, etc.;

@ Construction of regional traffic
conditions, climatic conditions, to-
pography and geology;

(e)

a-Triangular mesh; b-Ring network; c-Star network
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@ Various control points: level, GPS
receiver, wire points, coordinates,
etc.;

@ Construction enterprise qualifi-
cation: construction technology lev-
el, management level, construction
personnel quality and so on.

2.2GPS positioning observation facil-
ities and personnel preparation

(1) Set up the installation of related
facilities, equipment, computers and
so on;

(2) Installation of communication fa-
cilities and motorized facilities;

(3) Set up the installation of con-
struction equipment, the develop-
ment of the use of building materials
budget;

(4) Organization of GPS positioning
observation team, clear the duties of
each staff;

(5) System positioning measurement
budget.

2.3 GPS positioning observation plan
development

GPS positioning of the field work is
positioning observation. Before the
development of observation, the
development of field observation
program is conducive to the collec-
tion of data, improve the positioning
accuracy.

(1) To determine the basis for obser-
vation plan

(2) To develop observation plans
2.4 To develop technical design book

After the completion of the above
work, to develop GPS positioning
technology design book. In general,
GPS positioning technology design
books include:

(1) Construction requirements and
work intensity

(2) The basic situation of high-rise
buildings

(3) The layout of the program

(4) Election point observation

(5) Data analysis
(6) Other

3 High-rise building construction
GPS positioning of the imple-
mentation of the field

3.1 Select points

GPS positioning observation does
not require visibility, and the net-
work graphics structure flexibility is
strong, so the relative positioning
of the traditional way of positioning
work, GPS positioning point selection
is more convenient and simple. The
completion of the selection work has
a direct impact on the construction
and observation accuracy of the con-
struction works. Therefore, before
starting the selection, we should not
only grasp the surroundings of the
building and the basic measurement
and control structure, but also follow
the following principles:

(1) To prevent the interference of
electromagnetic fields;

(2) Points to be set in the field of vi-
sion is open, easy to install the loca-
tion;

(3) Point layout near the terrain flat,
can be stored for a long time.

3.2 Embedding signs

GPS network points are mostly set
in the center of the standard stone
position, to accurately lay the points.
And the mark of the points to be
stable, to ensure that the high-rise
building in the cycle can be used ef-
fectively. Especially at the point out-
side the construction site area, to
ensure the stability of the construc-
tion phase. The name of each point
and the construction management
to confirm the consultation, due to
the construction phase of more per-
sonnel, and the construction pro-
cess is generally responsible for the
construction team, which virtually
enhance the protection of the diffi-
culty, in order to protect the point of
stone, to try to avoid the construc-
tion area, while assigning someone
responsible. After the points are bur-
ied, the following materials should
be submitted:

(1) The name of each point;
(2) GPS network selection point map;

(3) Land acquisition approval docu-
ments and measurement power of
attorney;

(4) Selection and placement of signs
work summary.

3.3 Observation work
(1) Basic technical requirements

Compared with the traditional mea-
surement methods, GPS positioning
observation technology in the oper-
ating mode, measurement and other
aspects of the requirements of more
stringent, especially high-rise build-
ing construction.

(2) Set up the antenna

@ In general, the antenna is placed
on a tripod and coincides with the
center of the sign, and there is no air
bubbles in the base circle.

@ Special circumstances, the an-
tenna to be installed in the tripod
back to the stage, to remove the top,
to avoid blocking the GPS signal, this
time to position signs projected on
the back to the stage. If you cannot
remove the top, it will lead to signal
interruption, reduce GPS positioning
accuracy, this situation applies to ec-
centric observation.

(3 Antenna direction should point
to the north, but also consider the
impact of electromagnetic fields, to
reduce the phase center error.

@ For high-rise building construc-
tion antenna set up to the antenna
three fixed, to prevent fell to the
ground damage.

(3) Observation

After the signal receiver collects the
input data, the observer can under-
stand and inquire the information
according to the equipment opera-
tion manual, and cannot inquire any
information without knowing the
operation flow. In general, no pa-
rameters can be modified when the
signal is received.

(4) Observation records
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On the high-rise building construc-
tion GPS positioning observation,
can take observation records and
observation hand to record, any ob-
servation records should be strictly
kept.

3.4 Operating mode
(1) Static positioning mode

Static positioning is usually used in
the construction of high-rise building
monitoring system, benchmarking
and building positioning. This mode
requires observation of the baseline
to form a closed pattern structure
(see Figure 2 below), thereby im-
proving the positioning accuracy. In
addition, fast and static positioning
can be used to carry out high-rise
building construction positioning
(see Figure 3), this model can cut
off the power to reduce energy con-
sumption.

Figure 2 Static positioning

Dynamic positioning mode is gen-
erally divided into quasi-dynamic
and dynamic positioning mode. The
guasi-dynamic positioning mode is
to select a reference point to install
the receiver tracking satellite, install
the mobile receiver at position 1 (see
Figure 4 below), to ensure continu-
ous tracking of the satellite, move
the mobile receiver to positions 2, 4,
... to observe. The dynamic position-
ing mode is to continuously mount
the receiver at a reference point to
continuously track the satellite (see
Figure 5 below) and then move the
observations continuously. Both
models are suitable for high-rise
building construction.

5 Conclusion

GPS positioning technology as a new
technology, has been in the engi-
neering control measurement has

been widely used, the technology
has the unique advantages and ad-
vanced nature has been recognized
by the majority of engineering staff.
At this stage, China is in the great pe-
riod of economic development, the
extensive use of various types of en-
gineering equipment and facilities,
the application of new technology
and new materials, but also to Chi-
na’s construction industry to show a
thriving new scene. With the further
research and popularization of GPS
positioning technology, especial-
ly in the construction of high - rise
buildings, GPS technology has been
accumulated and improved in the-
oretical research, implementation
methods, signal acceptance meth-
ods, signal processing and software
development. Future GPS position-
ing technology will become a high-
rise building construction measure-
ment positioning, deviation control
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and other aspects of the widely used
method.
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