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owers have traingular shape

2ach building has two core walls, it is 7 days
for one floor construction and Dokka self-
ing form work system is used for the core
>onstruction.

walls construct before and the slabs follow
there are 5 floors height different between
=

ore wall is slim and there are 2 tower

s and 2 placing booms in each core wall so
he space is too narrow to work on the top of
I
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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 problem
Safety obstruction:




ILDING TILTS

Two major tilts during the survey
Permanent tit | G

Shall be adjusted, floor by floor not more than
one floor tolerance value

(Step by step Calibration)

Vibration tilt (Elastic)  KEGTTNGE_G_

This movement shall be expected back to
original location by it's elastic behavior ~ ~
(immediate calibration)




ILDING TILTS

Two major tilts during the survey

Permanent tilt

This 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, 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

vays to transfer the BM from ground reference by traditional way

ormal total station have a limit in transferring points from the ground floor the top

ise of the angle calculation ,refraction of the x-ray ,ppm , sunlight effect, delaying in time
asy to see inside the site ,not easy to recognized the center of the prism no real time

e for the coordinate the top ect
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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
marks



:NITH LINE ONBOARD APPLICATION



ing out Control points

site BM

rse corrected by
‘square formula




OFFSITE BM

BM 2

\ BM 1
BM3 A

1e “Off Site” BM shall be propagate to the construction mat for the all



_Operation concept

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

t Zenith line function to location to the gravity vertical line.

o face vertical line orientation. Automatic calibrate the angle
or with twq face mode.
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shall be precisely turn to the zenith
tion by automatic motorize option

) the reflector on working slab. The
e application will calculate the dX,
bottom circular prism even if the

> is not aiming to the centre of
“Zenith Line” put the telescope
enith angle =0.0000 gon) which will
from the reflector and ATR(Auto
cognition) is ON
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0.039 n ?
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5T | REC | | sTOP |




SERIES POLE MOVEMENTS AND ZL DX, DY CALCULATION

Active feld of viaw

*ATR engaged

to retrieve the deviations

Talascope put at the zenith

Mo distance measured but ATR command

-
- wihen it has to boe right iﬂm

Geogystems

Time series pole
movements

ZL application shall be g}i1ve 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 monitorin% information shall be
compared to building tilt information to
double check the building tilt and shall be
use for the lateral calibration parameters.



| Survey for Core Wall Adjustment

Minimum distance for survey

nith line
i OO 2 2% ATR (Auto Target Recognition) technology to

aiming the over hundreds meters

Length: 0.039 m

—®
e Pl

Cross : 0.060 m

ist : 3.000 m

utomatic mode enabled | A1

| p1sT || REC | | sTOP |
survey

_ 3 Auto calculation- The center of the prism

| coordinate is automatically calculated

| .

b = Free from the obstruction by using the survey

‘::F - .-, .
sleeves. Working under the same condition.
Setting out the control points and As built work
for the previous concrete core wall at the same

¥ i the same session



rmwork adjustment

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




rmwork adjustment

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




rmwork adjustment

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




CONSTRUCTION MONITORING

* Foundation Settlement monitoring
e Structure Vertical shortening monitoring
e Building tilt monitoring



FOUNDATION SETTLEMENT MONITORING
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t class digital level
e is used for every

ing survey The

ing BM gets from

away Off site

ce. The site BM for

onitoring is updated
monitoring

s. After casting of
detect the max

ent its around 2 cm

'ter 6 monthes only

1

FOUNDATION SETTLEMENT MONITORING

Records of settlement at ground floor Tower 1
10 Nov
New
REFERENCE LEVEL MARK =15 point
LOCATION 1/po 2/po | 3/po | 4/po | 5/po | 6/po | 7/po | 8/po | 9/po | 10/po | 11/po | 12/po | TIME DATE
8-M 11-L | 11-N | 15-M | 12-) | 15-Q | 18-R | 17-N 18- 10-H 7-F 4/

27TH INSPECTION |-+1.496 |. +1.5 |. +1.5 |. +1.5 |. +1.5 [. +1.5 |. +1.5 |. +1.5 |. +1.5 |. +1,497|. +1.5 |. +1.5 |11.00aM 17-Nov-11
28th INSPECTION |-+1.496 |. +1.5 | +1.5 |. +#15 | +#1.5 |. +1.5 |. #1.5 |. +1.5 |. +1.5 | +1,497|. +1.5 |. +1.5 |11.00AM 26-Nov-11
29th INSPECTION |-+1.496 |. +1.5 |. +1.5 |. 415 [. 41.5 |. +1.5 |. +1.5 |. +1.5 |. +1.5 |. +1,497|. +1.5 |. +1.5 |11.00AM 03-Dec-11
30th INSPECTION |-+1.495 |.+1.498 |.+1.498|.+1.498 |.+1.498 |.+1.499|.+1.497 |.+1.497|. +1.5 |.+1.497 |.+1.495|.+1.499 |11.00AM| 31-Dec-11
31th INSPECTION |[-+1.495 |.+1.498|+1.498|.+1.498 |.+1.498 |+1.499|.+1.497 | .+1.497 |. +1.5 |.+1.497 |.+1.495|.+1.499 |11.00aN| 08-Jan-12
32nd INSPECTION |+1.495  |.+1.498 | +1.498 |.+1.498 |.+1.498 | +1.498(.41.497 |.+1.497 |. +1.5 |.+1.497 |.+1.495 |+1.499 |17.00am 15-Jan-12
33 rd INSPECTION |-+1.495 |.+1.498 |.+1.498 |.+1.498 |.+1.498 |.+1.498|.+1.497 |.+1.497|. +1.5 |.+1.497 |.+1.495|.+1.499 |11.00AM 22-Jan-12
34th INSPECTION |[-+1.495 |.+1.499.+1.498 |.+1.498 | .+1.499(.+1.499|.+41.499|.+1.498 |. +1.5 |.+1.497 |.+1.494|.+1.498 |11.00aNM| 28-Jan-12
35th INSPECTION |-+1.494 |.+1.499|.+1.498 (.+1.498 | .+1.499(.+1.499| .+1.499|.+1.498 | .+1.499 |.+1.497 |.+1.494|.+1.498 |11:00ANM 05-Feb-12
36th INSPECTION |-+1.494 | +1.499| Erased |.+1.498 | +1.498(.+1.499|.+1.499|.+1.498 | .+1.499 |+1.497 | +1.494|.+1.498 |11.00aM 22-Feb-12
37th INSPECTION |-+1.493 | .+1.498| Erased |.+1.498 | +1.497|.+1.499|.+1.498|.+1.497 | .+1.499 |.+1.496 |+1.493|.+1.497 |11.00aM| 05-Mar-12
38th INSPECTION |+1.493 | .+1.497| Erased |.+1.498 | +1.497|.+1.499| +1.498|.+1.497 | +1.498 | +1.495 | +1.493|+1.497 |11.00aM 27-Mar-12
39th INSPECTION |+1.493 |+1.497| N.A |+1.497|.+1.496|.+1.499| +1.498(.+1.497 | .+1.498 | +1.495 |+1.493|.+1.497 |11.00aM 05-May-12
40th INSPECTION |-+1.493 | .+1.497| N.A |[+1.497|.+1.496|.+1.499|.+1.498|.+41.497 | +1.497 |+1.496 |.+1.493|.+1.497 (3.15p\ | 24-Jun-12
41st INSPECTION |-+1.493 | 41.497| N.A |+1.497|.+1.496|.41.499|.+1.498|.41.496 | .+1.497 |.+1.496 |.+1.493|+1.497

POINTS NUMBER ON THE ATTACHED PLAN

PO - PODIUM AREA
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BUILDING TILT MONITORING
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BUILDING TILT MONITORING

NIVEL LOCATION TOWER 18&2

-Vibration tilt (Elastic)
-Permanent tilt

I NIVEL

1~/ /L~ |LOCATION
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

FROM 30-07-12 19-05-12
X Y
Average |Max MIN Median |Average |Max MIN Median
30-07-12] 0.16504| 0.17400 0.162 0.169| 0.538145| 0.54200 0.533 0.538|
31-07-12| 0.172947| 0.17500 0.170 0.173| 0.537493| 0.54000 0,536 0.537
01-08-12| 0.169038| 0.17400 0.165 0.169| 0.540247| 0.54400 0.537] 0.540
02-08-12| 0.167702| 0.17100 0.164 0.168] 0.54401| 0.54700 0.538 0.544]

06
03-08-12|
— e s O O T e Y e e O

05-08-12|

06 08 12| 0.176448 0.18200 0.168 0.176| 0.523495 0.53700 0.521] 0.533] 04

o07-0s-12| 0.8013] o0.18200] 0.a76] o0.80| 0.529385] 0.53300] 0.524] 0529

os-08-12| 0.175364| 0.17800] 0.172] 0.175| 0.528998] 0532000 0.526] 0529 03 —x
03-08-12| 0.175657] 0.17900] 0.168]  0.176] 0.533566] 0.54200] 0.530] 0.533

10-08-12| 0.170458] 0.17700] o0.161]  o0.170| 0.541156| 0.52300] o0.529]  0.541 02 ot Pttt rtiees PR S Y
11-08-12| 0.173144] 0.a7800] 0169  0.74| 0.541009] 054400 0539] 0541 di L




BUILDING TILT MONITORING

on tilt (Elastic) T1-N1 X-Y DIRECTION
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THANK YOU VERY MUCH



