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oors (305m above ground surface) 
r, one
floors (285m above ground) tower twofloors (285m above ground) tower two

floors podium including retail and office 
ce as well as one
oors basement for parking. p g
basement is 8.4m below ground. 
podium is 61.5m high, which is 
preised of 2 level retails and 10 level 
es  Podium structure is integrated with es. Podium structure is integrated with 
 towers
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towers have traingular shape 
each building has two core walls, it is 7 days 
 for one floor construction and Dokka self for one floor construction and Dokka self-

bing form work system is used for the core 
construction. 
 walls construct before and the slabs follow 
 th   5 fl  h ight diff t b t  , there are 5 floors height different between 

m. 
core wall is slim and there are 2 tower 
es and 2 placing booms in each core wall so 
th   i  t   t  k  th  t  f the space is too narrow to work on the top of 

m
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Construction Survey & Monitoring Concept 

Site conditions :

Construction Cycles-
Environmental condition-

-Permanent tilt
-Vibration tilt (Elastic)

Limit of Survey methodolty-
GNSS technology problemGNSS technology problem
Safety obstruction:



ILDING TILTS Two major tilts during the surveyILDING TILTS Two major tilts during the survey

Permanent tilt
Shall be adjusted, floor by floor not more than 
one floor tolerance value
(Step by step Calibration)

Vibration tilt (Elastic)
This movement shall be expected back to 
original location by it’s elastic behavior
(immediate calibration)



ILDING TILTS Two major tilts during the surveyILDING TILTS Two major tilts during the survey

Permanent tilt
This tilt factor drives by the permanentThis tilt factor drives by the permanent 
concrete shortening and foundation mat 
settlement. The permanent tilt value shall 
be calibrated by long term base. 

Vibration tilt (Elastic)
This tilt factor drives by the real time factors 
such as wind and tower crane, sunsuch as wind and tower crane, sun 
radiation etc. 
This tilt shall be immediately calibrated 
during the every survey. 

Vibration tilt shall be detected by high 
frequency measuring instrument such as 
GNSS,  TPS, Tilt sensor for the certain time 
period   



LIMIT OF SURVEY METHODOLTY
ways to transfer the BM from ground reference  by traditional way
normal total station have a limit in transferring points from the ground floor the top g p g p
use of the angle calculation ,refraction  of the x-ray ,ppm , sunlight effect, delaying in time 
easy to see inside the site ,not easy to recognized the center of the prism no real time 
te for the coordinate the top ect

By total station

By laser plumbmet

By total station



r plummet

Laser dot size is increasing by the distance

Difficult to Aim the right position

Optical and laser plummet have a short limit in height 
which obliged  you to transfer your bench marks to 20 
floors max ,then close and start new transferring bench , g
marks 



ENITH LINE ONBOARD APPLICATION



ing out Control points

site BM
erse  corrected by 
t square formula 



OFFSITE BM

he “Off Site” BM shall be propagate to the construction mat for the all 



L Operation concept 

Set up the two instruments on the “On site BM” and orienationSet up the two instruments on the On site BM  and orienation.

On site BM

X2 Y2 Z2X1, Y1, Z1



L Operation concept 

t Zenith line function to location to the gravity vertical linet Zenith line function to location to the gravity vertical line.
o face vertical line orientation. Automatic calibrate the angle 
ror with two face mode. 

Face onetwo

X2 Y2 Z2X1, Y1, Z1



shall be precisely turn to the zenith shall be precisely turn to the zenith 
ction by automatic motorize option 
o the reflector on working slab. The 
ne application will calculate the dX  ne application will calculate the dX, 
 bottom circular prism even if the 
e is not aiming to the centre of 
 “Zenith Line” put the telescope  Zenith Line  put the telescope 

zenith angle =0.0000 gon) which will 
 from the reflector and ATR(Auto 

ecognition) is ONg )



SERIES POLE MOVEMENTS AND ZL DX  DY CALCULATIONSERIES POLE MOVEMENTS AND ZL DX, DY CALCULATION

 Time series pole 
movementsmovements

 ZL application shall be give the prism real 
time movement during the verticality 
monitoring survey. 

 That shall provide the idea of vibration of 
the building in certain time period. 

 Those monitoring information shall be 
compared to building tilt information to 
d bl  h k th  b ildi g tilt d h ll b  double check the building tilt and shall be 
use for the lateral calibration parameters. 



M Survey for Core Wall Adjustment 
Minimum distance for survey

ATR (Auto Target Recognition) technology to 
i i th h d d t

nith line 

aiming the over hundreds meters
(EDM Standard mode 1mm +1ppm, ATR angle 
accuracy Hz, V 1”, base positioning accuracy 
1 )1mm). 

Auto calculation- The center of the prism 
coordinate is a tomaticall calc latedcoordinate is automatically calculated

Free from the obstruction by using the survey 
sleeves Working under the same conditionsleeves. Working under the same condition. 

Setting out the control points and As built  work 
for the previous concrete core wall at the same o t e p e ous co c ete co e a at t e sa e
the same session



ormwork adjustment

case TPS and the setting out position have the obstructions or it’scase TPS and the setting out position have the obstructions or it s 
possible to measure directly.  The surveyor shall be set 0.3 m 
set line from the concrete below the core wall. 
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ormwork adjustment

case TPS and the setting out position have the obstructions or it’scase TPS and the setting out position have the obstructions or it s 
possible to measure directly.  The surveyor shall be set 0.3 m 
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CONSTRUCTION MONITORING CONSTRUCTION MONITORING 

• Foundation Settlement monitoring
• Structure Vertical shortening monitoring
• Building tilt monitoring• Building tilt monitoring



FOUNDATION SETTLEMENT MONITORING

e 28 settlement 
ng points in B3 level 
on mat. Those are 
d every weekd every week 
g to the monitoring 

e. The monitoring 
re marked into the 
and the core walls  
height and securely 

d



FOUNDATION SETTLEMENT MONITORING

t class digital level 
e is used for every 
ring survey The 
ring BM gets from g g
away Off site 
ce. The site BM for 
onitoring is updated 
 monitoring g

ns. After casting of 
 detect the max 
ent its around 2  cm 
fter 6 monthes only y

m 



BUILDING TILT MONITORING

on tilt (Elastic)
anent tilt

ion sensor was 
d every 15 floor at 
al interval height and 
ted to each other to 
d to a logging file gg g
ecord in real time 
ination angle 
n the sensor  24/7 



BUILDING TILT MONITORING

-Vibration tilt (Elastic)
-Permanent tilt

inclination sensor was 
installed every 15 floor at 
an equal interval height and 
connected to each other to 
reached to a logging file 
which record in real time 
the inclination angle 
between the sensor  24/7 



BUILDING TILT MONITORING

on tilt (Elastic)
anent tilt

ion sensor was 
d every 15 floor at 
al interval height and 
ted to each other to 
d to a logging file gg g
ecord in real time 
ination angle 
n the sensor  24/7 



THANK YOU VERY MUCH 


