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1. SPECIFICATIONS

1.1 EDM
Carrier Wave 0.65~0.69um
Effective Range of Bluetooth 5m
Reflectorless Range 600m
Oscillation Frequency 150MHz
EDM Type Coaxial
Minimum Reading for Distance | 0.1mm
Laser Dot without Reflector Around 7mmx14mm/20m
(Red laser beam) Around 10mmx20mm/50m
Atmosphere Correction Manual Input, Auto correction
Earth Curvature Correction Manual Input, Auto correction
Prism Constant Manual Input, Auto correction
Dist.Unit Meter/US.Feet/International

Feet/ Feet-inch optional

Average Measure Time 3 Times

Distance Measurement

Accuracy With Reflector

Measure Mode Accuracy Time
Fine Mode +(2+2x107°-D*")mm | <0.3s
Tracking Mode +(5+2x107°-D)mm <0.1s
IR Sheet Mode +(2+2x107°-D)mm <0.3s

Accuracy w/o Reflector
*with Kodak Gray Card White Side (90% reflective)

Fine Mode <300m | £(3+2x10°°-D)mm 0.3~3s in normal,

Fine Mode >300m | #(5+2x10°°-D)mm less than 10s

Tracking Mode +(10+2x107°-D)mm
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Max. Range

With Reflector Single Prism IR Sheet

*2 Good Conditions 5000m 600m

Without Reflector White*3 Gray Degree 0.18
*2 Good Conditions 600m 300m

*1 D= distance in mm

*2 Good Conditions: slight haze, visibility about 20km
*3 Kodak Gray Standard (90% reflective)

1.2 Others

Angle Measurement

Measuring Method

Absolute Encoding

Diameter of Encoding Disk 79mm
Minimum Reading for Angle 0.1” /1" /5" /10" optional
Accuracy 2.0" /5.07
Telescope

Image Erect

Tube Length 154mm

Effective Aperture 45mm (EDM:50MM)
Magnification 30x

Field of View 1° 30

Minimum Focus Distance 1.4m

Resolving Power 3”

Compensator

System Dual axis liquid-electric
Working Range +4’/6’ optional
Accuracy 1”

Vial




Plate Vial 30”/2mm

Circular Vial 8’/2mm

Laser Plummet

Accuracy | +1.5mm( at 1.5m)

Optical Plummet (OPTIONAL)

Image Erect

Magnification 3x

Focusing Range 0,5m~oo

Field of View 5°

Display Unit

Type | 6 Lines LCD screen

Data Communication

Port | RS-232C/USB/SD Card/ Bluetooth
Battery

Type Rechargeable Lithium battery
Voltage 7.4V DC, 3100mAH
Continuous Operation Time | 8 hrs

Working Environment

Temperature -20°C~+50°C

Dimension

Size 160mmx150mmx330mm
Weight 5.2kg




.BASIC OPERATIONS AND SETTINGS

1 Handle 14 Vial Screw

2 Battery 15 Horizontal Clamp and
3 Battery Lock 16 Tangent Unit

4 Optical Unit 17 Power Key

5 Optical Focusing Ring 18 Display Unit

6 Eyepiece 19 RS-232 Comm Port
7 Eyepiece Focusing Ring 20 USB Comm Port

8 Eyepiece Handle 21 SD Card Slot

9 Collimator 22 Circle Bubble

10 Central Mark 23 Tribrach Lock

11 Vertical Clamp and Tangent 24 Leveling Screw

12 | Unit 25 | Base

13 Vial Bubble




2.1.1 Basic Keys

Distance/Move Down
| Angle/Move Up

f | -.\1
@?» Z@s ABC  DEF e_m@
@' @ @ @
! Y JK MNO POR
. : @ O G & Num./Alph.Key
Vertical Angle ¥ go°12' a1 g » ST:} oo
Horizontal Left HL: 617 06°16" [ — = e
ALL  OSET HSET A eoOOw Cord./Move Left
) o5 AB e/
Function Menu P1) YO OO
= ; T i Menu/Move Right
0 0 0 0 ENT ESC &  POWER
@@ @ @ @ | QL @ | Powerkey
@ ~® ®)
Function Key Enter Star Key
Esc
Key Name Function
@ Star key Enter the star mode
@ Angle measuring Enter to angle measurement mode
Distance measuring Enter to distance measurement mode
Coordinate measuring | Enter to coordinate measurement mode
@ Menu Enter to menu mode
@ Esc Cancel operation,or return to the last page
Power key Power ON/OFF
ED~FD Function key Functions correspond to information displayed
@~® Number keys Input numbers/characters, or select items
@ @O | Move keys Move the cursor to the left, right, up and down
@ Enter Confirm the data,or go down to next item

The icon shown as below:

Icon Meaning Operation
g-lf Dual sensor @ (F2) (F)
g-l_ Single sensor @0 FED (FD)




(A
Ao IFAY

Sensor closed @0 (F2)(F3)
Bluetooth closed @i (5)(system setting) (5 (Bluetooth) (1) (Off)

Bluetooth open @D (5)( system setting) (5)( Bluetooth) (2>(Open)
Reflectorless ®®
mode

Reflector mode @E®
Reflector sheet SIOIOIO]

Battery voltage Display the battery voltage in real time

[CE A -

&

SD Card SD Card inserted

2.1.2 Reflector

When measuring distance, a reflector prism needs to be placed at the target place.
Reflector systems come with single prism and triple prisms, which can be mounted with
tribrach onto a tripod or mounted onto a prism pole. Reflector systems can be

self-configured by users according to job.

2.1.3 Tribrach
Use the straight screwdriver to loosen the fix screw on the tribrach, with 180°  anti-clock

wise direction. Then pull out the equipment.

RS-232 Comm Port

Directing Stub
Anchor Jaw

Directing Slot
Circular Bubble

Fix Screw Locking Knob



2.1.4 System Information

Hold the power key in 1s to power on. The initial page is the angle measurement mode (a),
press & to enter the system information page (b). Press @i (F4)[3] Information to

check the hardware information.

1 2018 A3 20 11 :14:42d INFORMATION *
R R .o MB  :83/20188126  *
Wz PRTTILTAZG ) © Mimle1 HTS3M6R ) EDM :085/28161118 e
HL: 1B1728710.17 | Humber : 5111554 i CCDU:19/268168629  (ij
s e cvmimmiga © CCDH:19/281608629 B

Al ASFT _ HSFT _ P1) TILT:81/2681316815

I (
)

<

J L | | [ ( { Il [ !
= (_F._"_)‘ 1@ o o @'L_ /m B
a) b) (

Hold the power key in 4s to power off.

2.1.5 Initial Settings

Mount the instrument to the tripod. Level and center the instrument precisely to
ensure the best performance.
Operation Reference:
1. Leveling and Centering the Instrument by plumb bob
1) Setting up the tripod
@ First of all, extend the extension legs to suitable length, make the tripod head
parallel to the ground and tighten the screws.
@ Make the centre of the tripod and the occupied point approximately on the same
plumb line.
(3 Step on the tripod to make sure whether it is well stationed on the ground.
2) Attaching the instrument on the tripod
Place the instrument carefully on the tripod head and slide the instrument by
loosening the tripod screw. If the plumb bob is positioned right over the center of the
point, slightly tighten the tripod.
3) Roughly leveling the instrument by using the circular vial
@ Turn the leveling screw A and B to move the bubble in the circular vial, in which

case the bubble is located on a line perpendicular to a line running through the centers
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of the two leveling screw being adjusted .

" Leveling

Serew C

IM'BE@ ‘_,flgve].i.ng

Serew A, Screw B

@ Turn the leveling screw C to move the bubble to the center of the circular vial.

ay
’ ]
"

4) Precisely leveling by using the plate vial
D Rotate the instrument horizontally by loosening the Horizontal Clamp Screw and
place the plate vial parallel to the line connecting leveling screw A and B, and then

bring the bubble to the center of the plate vial by turning the leveling screws A and B.

Leveling Screw C
.
.
\. Screw B

Leveling Screw 4

@ Rotate the instrument 902(100g) around its vertical axis and turn the remaining

leveling screw or leveling C to center the bubble once more.

Leveling
Screw C
Leveling Screw A Leveling Screw B



(3Repeat the steps W@ for each 902(100g) rotation of the instrument and check

whether the bubble is correctly centered in all directions.

2. Centering by using the optical plummet
1) Set tripod
Lift tripod to suitable height, ensure equal length of three legs, spread and make
tripod head parallel to the ground, and place it right above the measurement station point.
Prop up tripod on the ground and fix one leg.
2) Install instrument and collimate the point
Set instrument carefully on tripod, tighten the central connecting screw and adjust
optical plummet to make the reticle distinctly. Hold the other two unfixed legs with both
hands and adjust position of these two legs through observation of optical plummet. As it
approximately aims at the station point, make all three legs fixed on the ground. Adjust
three leg screws of the instrument to make optical plummet collimate precisely to the
station point.
3) Use circular vial to roughly level the instrument.
Adjust length of three legs of tripod; make the circular vial bubble of the instrument in
the middle.
4) Use plate vial to level the instrument accurately.
(D Rotate the instrument horizontally by loosening the Horizontal Clamp Screw and
place the plate vial parallel to the line connecting leveling screw A and B, and then
bring the bubble to the center of the plate vial by turning the leveling screws A and B.
@) Rotate the instrument 90°C, make it perpendicular to the connecting line of level
screws A and B. Turn level screw C to make the bubble of the plate vial in the middle.
5) Precisely centering and leveling
Through observation of optical plummet, slightly loosen the central connecting screw and
move the instrument evenly (Don’t rotate the instrument), making the instrument

precisely aim to the station point. Then tighten the central connecting screw and level the
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instrument precisely again.
Repeat this operation till the instrument collimate precisely to the measurement station

point.

2.1.6 Star Key
Press & to activate the Star Key menu, press direction key &/ @&/@/& to move

the cursor, press function keys to operate. Press €D to exit the menu.

HetlecLur NUH-F  J=} TilL Sensor: | UrF]} 1ilL Sensors | URE ] [T RIEI?
riunmet : d+— L E o -wuEot.e 1 FRESS.:1812.8 IFa

4 — + % PRISH @ W@ mm ¥
. ast- 4 4 e - i
tnnt a?r. 14t i i ¥ oz HEHT N W i [ H M_H ppnj
Crewellaicr: @Al A R 3 ri SICHAL [ ]
[T TTIT Puint PRA X-AW ¥Y¥AM  OFF  Pi1) BE-NH N¥AH NFF PP RALK FHI

|

I Il I | | [ I Il [ [ ] 1l | |
& E)t ® @ @ E)H ' & @& (E}‘ ]@ & G @& J)E (a9)
ay i) < {

(1) Direction keys
Reflector: the default setting is NON-P. Press @ to switch among Prism, Sheet and
Non-prism mode.
Plummet: the intensity for laser plummet. Press & to switch the value among 2—1
—0—4—>3—2, 0 means off.
Contrast: the default value is 10. Press (& to switch the contrast for LCD screen
among 10—>11—>-+-+-* —16—>00—>01—>02-++-+* —09—10.
CrosHair: Illumination for crosshair. The default value is 0. Press & to switch the
value among 0—1—>2—>3—4—0, 0 means off.

(2) Function keys
ILL: lllumination for LCD screen and keyboard. The default setting is on. Press F1 to
open or close the illumination.
TILT: On/Off the tilt sensor. The default setting is dual-axis sensor. Press F2 to enter 1/2
page. Then press X-ON for single X-axis compensation, press F2 XYON for dual-axis
compensation. Press F3 OFF to close the compensator. Press F4 to enter 2/2 page. It
will display the compensate value on current position.

Point: On/off laser pointer. The default setting is off. Press F3 to switch the laser
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pointer between on and off.

PARA: Parameter setting menu.

Input the value of temperature and atmosphere pressure. It will calculate the PPM
automatically based on the atmosphere correction.

Reference value: Temperature 20C. pressure P=1013hPa

0.294922P

Calculation formula: ppM =278.44 - —=" =%
1- 0.003661t

Users can also calculate the PPM value based on the formula by themselves and input
the value by manual.
Note: a) Input range for temperature :-30 C ~+60 ‘C, min. 0.1 ‘Cincrease; Input range
for atmosphere pressure560~1066hPa, min.0.1hPa increase. B) Input range for PPM is
-999.9~999.9ppm.
(3) Reflecting Signal
When the deviation among line of sight and emitting & receiving axis is over-range, please
adjust the emitting axis to the prism center.
Press @ & & 10 select Prism mode, press F4 PARA then aim at the target center. It
will show the intensity of signal by a column. The default prism constant is -30mm. Adjust
the horizontal tangent unit or telescope focusing ring, the emitting axis will focus precisely

to the target center when the reflecting signal reaches the maximum value.

MM - ¥u.M not nu. - »a.mM no4 [LIL A P R O
FPRESS . :[[XEME hFu FRESS.:1613.6 hPfu + FRE3S.:1013.8 WFa +
I'R1SH : H.A MmN 3 I'R1EH A X IEIEM : W.Monm X
[ : M.W ppmi) [ : M.M ppnmi] ren H 11.5 LY
SIGHAL [ 1™ SIGHAL [ ! SIGHAL [ 1M

LTTHG 1 H1 LILIH 1 H1 ALK 1 HI
il {l il | I [ [ [l I} ] J
m &= ](E'D 0 & & & @ (.E_z'Jr I]C_F_AJ &

(@ (b}
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2.2 Angle Measurement

Press (@)to power on the equipment, N6 will enter 4

the angle measurement mode automatically. If the Vs ZestuntuzLe ; £
current mode is distance or coordinate fis TTIaRToR. AT ré s | =
measurement mode, press @@ to switch to angle |[MLL ssel  wser ea) g e
measurement mode. I HDLL REF. U%  P7) E

Icpms RAL FILE  F3)
2.2.1 Function Menu in Page 1 & @&
2.2.1.1 (F1)ALL
ALL means measuring and saving. If the user need to change the current file or create a
new file as the current file, please press (F3)) FILE on page 3 at first.
When creating a new file, the equipment will create the .SMD and .SCD file under the
same name automatically. SMD means South Measure Data, is used for record the data of
horizontal disk, vertical disk and SD. SCD means South Coordinate Data, is used for record
3D coordinate for measured points.

f H BHGLE SET ’j H ANGIE $HT i i i
LU T R A | 5 HE - rATHIE 4 HL: 8" B’ 26 5 LI y2°E0'51 5
HI - 176" 4328 4" m |i E HE: 6" e0'29" rl‘

s} = £ [
ALL  WSEl HSEL 1] || onci CHT BACK ENT || ALL  ®SCT NSCT P4}
v I ) 0 I L ) J I ] 0 0 J I 0
O e e e @ @ & e 6 o 5 6 @

(a) (h (ch (d)

4 || Fsess 3 §l fFssss H
v:  owesorsze 4 |l rornT TN 1 v oseripeqse || pornt EEEEEEE H
HR: e 60'21" § || PCOOE : el e 0°pa*no || IPCODE : N g

g ||R-NT :  1.BP@ON = | R.HT - 1.s0smm g
SREC. 2 [NO] [VES] || BALK S$HCH MUM  REC. SREG. ¢ [HD] [YES] || |[BACK SRCH WUNL REC.

i Il [J i I ( J I 1 _- I I 1 i i I
ie) i lgh (h}

Q.: How to measure the horizontal angle for target B/C by multiple round observation?

a) Aim at target B in Horizontal Left (HL), press (Fa)) HSET then input value as 0° 00’ 30”.
Press ((F1) ALL, and (F4)) YES to record the result. Input point name for target B. Press (Fa)
REC to save the data under the current file.

b) Rotate the equipment in clockwise direction to aim at target C.

Press (F1) ALL, and CFADYES to record the result and name the point. Press (F4) REC to
save the data.

c) Rotate the EDM in vertical direction in Horizontal Right. Aim at target C.

Press (F1) ALL, and (CF4)YES to record the result and name the point. Press (Fa) REC to
save the data.

d) Rotate the equipment in anti-clockwise direction to aim at target B.

Press (F1) ALL, and (CF4)YES to record the result and name the point. Press (Fa) REC to
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save the data.

In the second round, input HSET value as 90° 00’ 30”. Measure and record the data as the

above steps. /BAC can be calculated as below:

Station Target HL/HR Reading Half-round Whole-round Average
Cl HL 0" 00" 28 138° 14’ 22"
1st 9 138°14’ 50” 138° 14’ 19”
Round B HR 180° 00’ 31” 138° 14 16”
C 318° 14’ 47” 138° 14’
° 00’ 26” 19.5”
Cl HL 90° 00" 26 138° 14’ 25"
2nd C 228° 14’ 50” 138° 14 20"
Round B HR 270° 00’ 31” 138° 14’ 15"
C 48° 14’ 46”

e) Export the file to SD card:

Press (CFa) in twice to page 3, then (Fa) FILE,

under the current file “180105_1" as below:

(CF2) LIST, (F3) EXP to export the data

E3 HEREREIED 1L 3( [‘HELY 4

- + t b 3

UoE e unTIZLAT oy i 16871 05-1 ERIN6 a4 85-1 B

Hl - 176" W3 "28 .4 i In r.
= "

ALL  B5EI HSEIN I’1l Hnew 1151 HIRn 1 HI HOA THM . rsr. I"I,],.

fl

I
@@@@-@@@

(a)

i i [ ]

()

180105_1_600.txt
180105_1_300.txt

Format 600 file
Format 300 file

180105_1.dat Coordinate file for SOUTH CASS

180105_1.csv Coordinate file for SOUTH CASS
There are some differences between format 600 and format 300 file. Check the picture
shown as below. 600.txt included the data in two lines for each measured point. SS line is
Point Name, Target Height, Code; while HV line is Horizontal Reading and Vertical Reading.

=@
JoB AATBRMES_1.510 <D925293+ DOBIDZE+ DO2IAD22_* 0.0
UHITS M0 | +p CRES1TIESe 1"9'15.
SEALE  1.0AAAAN,1.AABAGR, B. BER  annsants = 0,000 +
ATHOS  22.0,1011.5(C H) CITINET e $|8|'¢ih01l'|ﬂil2ﬂ .00
DRTE 2018/ 01/05 0815250 ap 8 CRETUTINDA
$11 E.0. 0008, 1‘”‘!“!3‘—
HY 0. ams u 5233 onetdeat_« U008 +8
55 £.0 CBOISIANS I RIOZE AR RARIT_a 0D
HU ma use 85,1735 00_-C_ {0851731+2201K50-
55 s dE2z_»_, 0. 000_1C__
" :m.m-? (2Th.0220 C2TUNZZNS DARTANGS 101
33 E.0.000, -1054030_~_, 0. 000_+6_
Ho 1u u:n 2678720 2670725 +27 DIDET+ DODDGRZ1_* 0.0
53 an_
HY wu uoso V2528 =
55 c,u_nem, 2056
HY :?& w.n #5.1731 |
55
HY “ 1.“ 288224
55 B,0.000,
HU 2740, urs: 2678725 -
L 1, In 1,

*Note: Please double check that SD card has been inserted inside the equipment before
export the data. The equipment will shown E icon on the right side.
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2.2.1.2 (Fz) OSET
Set the current horizontal angle, press (F2) 0SET and (F4) YES to confirm.

B 4 Y PR .o

Vo ZedT sty 5 IORHGEIL WO S11 v % U o ER 107 MHB 3
HI - 176783 288" ol n : L R T
= [} i}

ALL  #SE1 HSED B4 EURET AL NSFT MACT i)

@@@@@h@@@@@c;
(a) Lb) ic)
2.2.1.3 (F3) HSET

Set the current sight of view as the horizontal input value, the user can separate degrees/
minutes/ seconds by “.”

2.2.2 Function Menu in Page 2

2.2.2.1, FD HOLD
“HOLD” is used for holding the reading from horizontal disk when rotating the equipment.

Q.: How to “hold” the HL reading in 90 ° 00°35” for the target?

a) Rotate the equipment and make the horizontal angle near to 90° 00’35” , then adjust
the tangent screw until it’s fully reached the value.

b) Press ((F1) HOLD, enter the H Angle Holding page. Then loosen the horizontal tangent
screw, and aim at the target. In this moment, the horizontal angle will not change.

c) Press ((F4)YES to confirm.

. j H RHGLE SET i‘ jj

LU 85“18 27.3 % M oo 60 : U : 85 13'27.B 5

m = EREY A Y I3 al ur: WA o [0
I HI n

& A
nmi o oAsll nsi iy (InTHS (I T N AN R L WA
- | [ fl

I U [ { I i ] I 4 I J i
(a} (b} {c)
2.2.2.2. (F2)REP.
REP. Is the abbreviation of repeat measurement. It request the measurement under
horizontal right, equals to the clockwise annotation on the horizontal disk.

Assume that the total station is settled on point A, the guide for BAC’s triple measure
method shown as below:

a) Aim at target B in the first time, press (Fz2) REP. HRis 0° 00’ 00”

b) Rotate the equipment in clockwise direction, aim at target C in the first time, press
HOLD (F&)

(Fa)itate the equipment in clockwise direction, aim at target B in the second time, press
F3 REL. to release.

d) Rotate the equipment in clockwise direction, aim at target C in the second time, press
(CF4) HOLD, it will show the horizontal value of BAC during this two times, the average

14



valueis 19° 28’ 24”

e) Rotate the equipment in clockwise direction, aim at target B in the third time, press (F3)

REL.

f) Rotate the equipment in clockwise direction, aim at target C in the third time, press (Fa)
HOLD. It will shown the horizontal value of £ BAC during this three times, the average

valueis 19° 28’ 26”

g) Press (F2) EXIT and (CF4) YES to exit the menu.

3 || wep-angre oty owg] nep Angle Count™ [ O1% mp Angle Count [ "ﬂ
v : ssigrer.ae L m : 19728 20" : 197 28" 232
[TTRER Pt Ly PO SPLl E Hm = Hn = ﬁ Hn - 19 20 2a
E Hi: HH: 18 zB 2y HH: 19 ZH 2
nlooAsEl s |'1¢ WEELORXEL LLEIE R ] i BSET EXIT REL
{ i 1] ) 1 | ] { 1 ] I
("F_VJ (B:) @ - &@ GD[ B B & & ]ED D ¢ EDd E .o
(a) {h) (c Ldy

Iten nngle Gount [ 11% || Rep-Angle Count [ 11 || Rep-fingle Count [ 2)% lteg fngle Count [ 2]%
19°zg 2yt Hb : 38°5ﬁ'51"£ Hb o 38° 56" 4L g ELRET AT B
Hn - 19728 232 Hno : 19" 28° 23" % Hno : 19" 2B 282
HH: 0 et sy HH: |V°28‘27“ﬁ 19" 28" 26" H H
wsl rxnl HIE Wil rxnl Hin DSET EXIT nEL LETI N e HIE
i 0 0 d i i { i I i i 0 i ] i
() (n g} {h)
Rep fngle Count [ 2714 Jm_mmle Count [ I1% Reperition aogre ‘i
: se° 25 16L 58" 25" 18" % [ l‘ vz E5T18727.3" i
Hno: 19720 200 Hno: 10" 28" 2600 i v Wroomuseroae o
HH: 197 28" 27 A HH 19° 28 28 a8 = IS
LLEE R HIn BSET EXIT REL [HI| | NEX LU T I B TR B A
i I I i | ] i
CE_‘J E)( @ - - @ CED @ i ED & & . =
1} (A1) ik} L]

2.2.2.3 (F3) V%

Press (Fa) V% to switch the reading of vertical angle from vertical degree to percent.

As picture shown, if the vertlcal readlng has been set as Zenlth 0, HL=75° 00’ 00”.
a1=90°-L=90°-75°00" 00" =15°00’00", the slope angle i=100 X tan 15°00’00”=26.7949 %
~226.79%. Same to the result.
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2.2.3 Function Menu in Page 3

2.2.3.1 (F1)CPMS

CPMS is used for switching the display format of vertical angle. The angle of depression is
negative number while the elevation angle is positive number.

+ E: +

e g T R P | N }

LI e R O S uosozprartaT.et LTS E S
HL: 72°h1°33.5" HE:  FernAtar ne & HL: 7F2°h1°22.5" |:
3 £ 3

[ I T N R A | e Y I L R o | I Y A L L

i} ] | ! L | | | L I]
&D r i@ & & ' ]C.E_:.‘) &= & & \@ =
i b <
2.2.3.2 (Fz )R/L.
R/L is used for switching the horizontal angle between Horizontal Right and Left. In same

direction, HR + HL=360° , also HL=360° — HR.

E] E]
U 2907317472 5 Uz 2A1TMT R U 29'31°NT.2 e
s Fmugtanont @ HE: 237°18°27.8" | merooermttaroneog
[ [ =
grns gl i ) || FPOS RAL FTIF PR (U T R BN BT

0 0 J ] ] ] ] J
oD & ](.EU Gh ¢ (& G G G @ Gp &=
(i (D)

fe)

2.2.3.3 (F3) FILE
Change the current job, create new file, rename/ delete/ export files or import data into
current file.Press ((F3) FILE ,(Fz ) LIST to enter the profile list. Press (Fa)to the next page.
a) NEW: Press (F1) NEW to create a new file, and name it as “180105_1"
b) Property, rename and delete: Keep the cursor on the current file, Line “180105_1".
Press (F4) to the next page. (F1) ATTR. is attribute, equals to property, it will show the
name, size, data, create time, create data for this profile.
Use direction key to move the cursor, press (Fz ) RENAME/(F3) Delete the current file.
* Note: Under angle/distance/coordinate mode, and the Menu mode. If the current file
name doesn’t change, the equipment will save the data into the current profile.
c) Export to SD card: Press the direction key to move the cursor, press F3 EXP to export
the files under SD card. .txt is the measurement data; .dat and .csv are for South CASS
software.
d) Import coordinate files from SD card: This function is mainly used for import files
including stake-out point.

HERXGUUUKD FILE 1 CHRLY || wsv 4
i || mazn A maEe il
AL 156105 1 16 64 85-1 pIsetos—1 L
o i [
[ [ &
RACK | TST  HWHIL FHT HFU  TMP. TP, P1) || NTTR RFHOIE BFI . P3]
i} [l [ ) I} I 0 [ I I i
®E e @ @ E‘;’Jl &= o @G @
{a) (b) {c)

Hane ZTHHTHS 1 %MD * Hane DTHATM: 150D *

B Bt || Sices B Bt

Wi tar Wi

H limpz 115218 || Ve 1imez11Ius I g
Cre DPaluez2018-93-2@" || Cre Dalc:2618-83-26M

INIT RIS IREIN 1]

4 [ ] | [ [

;e B e e e @ @& @
le)
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2.3 Distance Measurement

When the current mode is angle or coordinate U : e6°d6'0B.7"
measurement mode, press @b to enter the distance HL: G7718°18 5" i :
snh o= 3 2
measurement mode. Wy - i | £
up = a %
2.3.1 Function Menu in Page 1 ALL_hcas mooc ralb TR
2.3.1.1 (FD) ALL {OFSET S.0 FILE P2}

@_
A=
@_
g

Save the horizontal and vertical readings into
current files. Same to the angle mode, please settle
the current files before measurement and data
saving.

But the different thing is, the equipment will calculate the coordinate from the current
coordinate, instrument height and target height together, then it will be saved coordinate
and recorded from .SCD profile.

LI 2 M LT i FR/55 i v owieiz.ze
LR PR T PR VLT rorqT -SEEE LR A DR T ST
sho: 1_AAPm X | # b 1. ERNGm 3
HE = Moswrem o el " n HU MosESEN @
un - q.serem 0§ R.T : 1.BB@AN un - q.sssym
RFC. 2 [HN] [¥FR] BALK SHLH MUM  REL . YRFL. 2 [HO] [¥FR]

[ 0. I ). 0. .0 0 |

() (h) (4]
F3/5% ] [T FAET R I [EFE 4
PorvT R L[ 0 wevwss Lo EEEEGE 1
i # b A.RRANG 4 _ 5
FCODE : H L HE - w_osEuem & FCODE : H L
R.HT = 1 8088 up - w.owianm = || A.HT = 1.80AAN
- TRFE. 2 [HN] [YFR] NG SN HIH 1 1S

BACK SRCH WUIl REC
] [ i { f }
i

2.3.1.2 (F2) MEAS
Measure the current target without record saving.

2.3.1.3 (F3) MODE
The default measure mode is Fine(Single). Press (F3) to change the mode among Repeat,
Triple/ Tracking and Fine measurement.

u o= PR T T m - > oA 0. Fe | u - BT [ AT R
HE: i WY i HL: ma 41 h6.u= HI = aH* 01" ha W HE D sl a1 an. ot L
5B+ |Fod| <o H N [ FLH| O <4< H XD+ P NH] <9<t A0~ [F.R] <A
Hb - T - uo - 0200 § LT H. XRHHE HO - Y.SEHn o
un = HoHlanm 4 (LI v eloem = U M_oHIfAn un B_oHhnm =

} neoaens mime eal (| @l MFAS MADE P

G R T YW LT L TR |
- 7 = -

]

] L 0 0 8 0 0 0 1
L} {h} ()
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2.3.2 Function Menu in Page 2

U AR IRTER.PTL
2.3.2.1. (ﬂ)_OFSET HL: Le qutaB.s™ mwl,::;,m'rsr'r i
&Nz 4 B
© Angle Offset w G S s B
If it is difficult to set up a prism directly, U,UEL,' - ,,Ef %.COLUHN OFFSET

for example the center of a tree, this | ] ] |

mode is helpful. It only needs to set the ah

prism on the point which has the same
horizontal distance to the instrument as
that of the prism to the instrument.

Then define the instrument height/target
height to start offset measurement, you
can get the coordinates of the center of
object.

WGy H Distance between P &Ins
HD(£). H Distance hetween
A &Ins.

Steps:
A) Set the equipment at Occupied Point O, when Point AO is hard to set the target, please
set the target at Point P which is near to AO.
B) Aim at prism P(pic c), press ((F1 JMEAS, rotate the equipment, then aim at AQ. (pic d)
C) Press @ to check the coordinate of Point AO. Press @D to check the distance to AO.
D) Then press (F1) NEXT to go on.
* Note: Before offset measurement, please define the instrument height/target height
at first.

AN _UFFXED } || AHG . uEESEL [ ans_urrzsen 4| aMsLurFsEL iq
TR TS T AL | TR Y R T Wo:ooneTRe et HL:  BELE us. At
D 4 D - 11070 4 D 1.E2hfin sno: 4
HD - = HD - g_Gn¥En o HD - W_GGZon un = Is
u = u REEITE T up : 1_i5Hn B un - =
MF NS, Sl i ... RFT WFXT HF6S

1 i [ [ | | ] ] f [ | ] ] ] |
-t G (& o0 ( O (G ¢k g0 ¢ 6 5 ¢ & 2 G

() [1:3] (4] (d)

@ Distance Offset

If the radius of the tree or lake is known,
now to measure the distance and
coordinates of the center, you need to
input the oHD (offset distance) as the
following graph and measure P1 under
the mode of distance offset. the distance
and coordinates of PO will be displayed in
the screen.

T
prism height

prism P

occupied point

Steps:

A) Input the offset value, press (F&)ENT to confirm. (Pic d)

B) Aim to prism P, press (F1) MEAS , detail shown as below (pic e)

C) Press @ to check the coordinate of Point AO. Press @D to check the distance to AO.
D) Then press (Fi) NEXT to go on.
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Ullser 4 DEE s || mesiomsn ]
1.AHE.AMTSNT kR THFUT L ur E oHD t IHFU1 L ar K oHD i
2.DIST_DFFSET = £ 0. aaneg 2]l = -1.51BEB ™ 5
LoFLANL UL & THEWT | HMWAKD ol | IHFUT FORYARD uHD [
n_coLUMN OFFSET :  @.DBEE | -EECEEEER [

HneK I HI R | HI
i I [ 0 1 | 0 0 1 0 ] I
| e & @ @ @ | e ;a @@
(a} (b) (€)

DS s g [ 4 [ w1z .orrser 1
HL: 7B°32°30.0" % oWyt HL: A1t 1L e
50 s 3 s ox nALm s s Y Lagem 4
u 4 um WotLELm o o PRI
up = un 1 moeaum L8 un 1LRAT M P
Ml FMeaSUIng ... S50 HFXT

J I | ! 1 I I 0 I i [ I
G @[d}@ & (679] ;® &= a& @& n@ &
[}

e

@ Plane offSEt P1, P2, P3 are three random prism peints.
Consider that Point P is on the edge of a plane, .
which cannot be measured directly through
reflectorless mode.

Measure P1/P2/P3, the three random prism
points on the same plane. Then aim at Point P, it
will calculate the coordinate automatically. /']"\rne prism height value of P1,

P2 and P3 is automatically
settabel

Steps:

A) Aim at P1 and press (F1) MEAS. Aim at P2 /P3 and press ((F1.) MEAS. (pic e)

B) Rotate the equipment, aim at point P. It will shown the distance between station to
Point P. (pic f)

C) Press @@dto check the coordinate of point P and press @D to check the distance.(pic g)
D) Then press (F1) NEXT to go on.

FINHE EESE D
Mz
TR UAE S
EL
HI
n-nx

FIOHF IFERSE
[
HI = rff MY Mo
=
HI

uriser
1_RHE_AFTSIT
2.DIST.DFFSET
ULFTAML NEEED
A .COLUHH OFFSET

FIOHF IFRSE

FHOR1TRT_2

z

B
PP =T
Thwaid e

TRk e

nEnx LLIAIRY

i
+
|
9
] il Il f] fl ] [l fi {l [t} ]
O & G B 6 3 &6 600 6 @ @ e 6 @ 3B @®

(a) {h} {€) ()
PLANE OFFSET + || PLANE OFFSET # PLANE OFFSET ¥
HR 20173517 HR:  202°50° 40" HRE:  2o2°50°50" o
|50 2. 00 mA S0 51.785 nq H : 2448362.813 miy
HD 59.856 my HD x 51.312 mg ] AFZTE6. 0ZH A
up a.920 md up 6988 2 - 11.380 nd
HEXT HEXT HEXT

(e) ) 64}
*Note: in this case, the equipment has switched to “reflectorless mode” in advance.
Please press (_(F1) HT from the coordinate measurement menu to set the equipment
height as 0.

@ Column Offset

Column offset is widely used in measuring the center of a column. As the picture shown,
assume that point P is the center of column.
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Point P1 is the intersection of the straight line
OP and the arc, and the P2 and P3 are the left
and right end points of the cylindrical diameter.

The equipment will calculate the 3D coordinate

of point P automatically.

Steps:

A) Aim at point P1 and press (Fi1) MEAS. (pic c); aim at point P2 and press(F4 )SET; aim at
point P3 and press(F4 )SET. (pic f)
B) Press @@ to check the coordinate of point P and press @D to check the distance.(pic g)
C) Then press ((F1 )NEXT to go on.

niset \} GUHLIRN e s r ﬂ COLUMN OFFSET * COLUMN OFFSET
1. BHE_NITAErT KR Lentor + LEFT + LEFT * 7
2. DIST_DFFSET " HL: 6% 33731.7" j HL: 138° LA 13" 4 HL: 1277 W " 60"
ILFLAML UETSD £ b ; sD 22,629 mj SD 22.623 n
N _COLUMN OFFSET © HE _1 HD : 21.838 m WO = 21.898 n
[ SET | SET
i ] ] 0 i f I] [ I 1] [ ] 0 1] 1l
o | e E Em e & @ @ CE@DE)L&Ji@ &
{a) (b (c) (d)
EUL””N OFFSET ¥ COLUMN OFFSET ﬁ COLUMH OFFSET E
RIGHT i HR: 137° 49" 2™ HR: 137749 02"
Hit = 1875425 3 b 27891 nﬂ H @ PLERI9O_S09 my
|'s 22.62 gprl || WO : 26.433 n E :  u32793.697 mj
HD Z1.830 i up : 5.937 nj z 6.813 mA
SET HEXT HEXT
I I i i i 0 0 | 0 [ I I
e B & & & @ )@ G b B & @
e} i gl

2.3.2.2.(F2) 5.0

Stake out SD/VD/HD easily through N6’s stake out menu.
Steps: Using HD as an example.
A) Input stake out value 2.0m, press(F4 JENT to confirm.
B) Rotate the equipment, to ensure that the reading of HR same to the stake-out HR.

C) Ask for the layout prism move to the sight of view. Aim at the layout prism and press(Fz)
MEAS from the first page, the result will shown as pic e.
D) dHD= actual HD - stake out HD = -6.8265m. It means that the layout prism should
move away from the equipment in 6.8265m. After movement, press(_F2 )MEAS to confirm.

LT Sa” 17 58" § || SIREE DUl £ s1aEL v § LT S 17 58§
HE: EL R L 4 3 HE: EL I L
D@ T.ehrum G| HD @ dodeoon Ao - EE ~ || soo: TehrLm
n 1.428%m i i i AN R.R7AGM [
un 1.7049m [ = = un - 1.70udm
OFSET §.D FILE P2} || WD un  sp nacl FHT || ALL MEAS WODE P1)
Il 0 ] ! 0 | [ Il 1] | [ :I | | I 1
{a) {b} c) (d)
U 56" 17'58" u o 56" 17'58" f || STRKE 0UT i u o FAT RN T F
HE: EL IR L HE: EL=M U 1| HR: ELER LR A
5D 1.ewrum K || spo: 1.ourum || noo: G n || soo: 1.6075m
Alin R.R7AGM i || dHD: A.R7AGM i li|| WO : 1.1235m [i
un - 1.7049m [ un - 0.061m = un - 1.7049m [
ALL MEAS MODE P1) || ALL MEAS WODE P1) || BACK ENT [[mrsen 5o el
[ U I i 1] I I i J I I I | i i i
(&) in 13 (hy
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2.3.2.3 (F3) FILE
The operation guide for this menu is same as the one under the angle measure

ment mode.

The users can change the current file, create a new file, rename, delete or export freely.

* Note: there are some differences between 600.txt and .dat.

NTS3GOR  v20180164 F1..492896.824,2448536.943 ,4.275

Jop A:\188105_1.5HD P2,,492904.672,2448532 412 ,4.870

UNITS  M,D P3,,032843.101,2448501.333,5 970

ECALE 1.000000,1._000000, 0

ATHOS 37 _@8,1011.5(C,H)

DATE  2018/81/85,08:52:53

STH 1.1.458,1J

ENZ UZ2827 . 718, 2448505 . 417 ,2 .5 86

BS K2,08.008,1J

ENZ LIPTO0_4URE _ TUNRNSZ T332 _d461

55 P1,08.808,

5D 55.2836,89.4534,75.958

s p2,0.808,

b1 FO. 4817 ,89.2129,81.557

55 P3,0.008,

i 104 5210,82 4520, 16 _ 04k

i T T &z
STN K1,1.450,1) — Station Point K1, Station Height 1.45m, Code: 1)
ENZ 432827.718,2448505.417,2.506 Coordinates of station
BS K2,0.000,1J —— Backsight point K2, Target Height: 0, Code: 1)
ENZ 432700.488,2448453.713,2.661 —— Coordinates of backsight point
SS P1,000 —— Measured point P1, Target Height 0
SD 65.2838,89.4534,75.958 —— Horizontal / Vertical value, HD of point P1

In .dat profile, which is widely used in South CASS software, the format is “P
Code; E,N,Z2”

2.4 Coordinates Measurement

oint Name;

When the current mode is angle or distance T T T TR
measurement mode, press @D to enter the HR:  343°55°24" it

coordinate measurement mode. p Y atan & ¥

2 = -u.rmn ! ;
Users can input the coordinates of occupied point ALL meas wooe b1l 8 w
by a standard CASS format “Point Name; Code; E, N, T ?S; _oee- Ift, m?}
Z”, maximum 200 points and save as “.csv” format I OFFS S.0 FILE P3|
. i} 1 [
in SD card. &= é) (%)

Insert SD card into total station, import the .csv profile into the existed FIX.LIB menu. It can
be listed when the user need to settle the occupied point and backsight point in

coordinate mode, data collection and stakeout program.
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2.4.1 Import and Export from / to SD Card.

Import the Coordinates of Occupied Point into Known Project:
As picture shown,input the coordinates by the order of “Point Name; Code; E, N, Z”. The
maximum number of characters for code is 10.

[&[6] © [ 1
1L H1 1T[432857. T18| 2448508, 417
2 HZ J1T7]433700, 488| 2448453, 713
5 H3 [1]]430775, 051 [ 2448410, 099
4 Hé |17]432246 341| 32d4T431.E
5
§
%
i

THE R e EEY W
W1, 1.0, 839807 710, PULURGHS _B17 0 SH6 A
K210, 432700, 088, 2ILENET. 713, 2 661
K3, 14, 832775 951, 2448410, 0992, 946
KT |L][432379. 596| 2447811, 533 W61, HO2205 01 2L T081 5, 3 015
K2 |17]437477. 908 2447595, 487 K7, 1J,432370 595, 2447811 53,2 . 754
25749, a7 5, o B0, KB, 1.0, 432477 900 2447892 N8BT 2 824
E?o H 32‘2‘,?43 2%5 gjjgg?? ggg g ‘gf; K2.14,432570 817 ,21148 033 .342,2.525
Lt = ot = e K10 ,1.), 832789 935 ZU4BE12 B62 ,2 812
9 H1Z|1]1435053. 792 2447954, 529 3. 102 hyqp 10, K33083 798, 2447950 529 ,3 102
L0 E1Z[17] 953091 1% 2447245, 701 9,509 futa, 1, 433031 .13, 2447045 . 701,3.509
11 H14|1T[432984, 163 2447707, 04d| 5, OBE fR14 1), 432020 153, 2047707 . Ga) 3. 082
12 [16|17] 432981, T3] 2447868, 237 3.5‘ ::z-:j-:ggg::-;gf-gmggg-gg;-g-g:s
L3 K1611]]43506L, TTL| 2447723, B38| 3'5‘}5l K181, 433210, 405 , 2447825 . 6423162
19 [18]17] 455210, 405] 2447825, 54| 5. 162/ ypp' 1. n9918n 813 2488036 889 .3 14T
16 F20)11) 433184, 815 2440068, 449 3,147 |fue1,1J, 433200053, 2448120 389 ,2 .43
16 21 |17] 433204, 053] 2448129, 325] 2. 443] fK22, 10, 833166, 748, 2488341, 26,3 . 438
3.4
il

17 E22 (17| 433166, 745 2448541, 436 3. 475 |K2k, 1), 432840,936 ,24KE320. 45,3 136
18 [K24[1]] 432840, 338 2448320, 145] 3, 6] [ 426,10, 533033 716, 2448562, 447, 16.736 v
10 K2eli][433083. 718 587, 44110, 738 In 1, €
Steps:

A) Save the file as .csy, it’s a kind of txt format, the users can open it by excel.
B) Copy the CSV file under the root menu of SD card. Insert SD card into total station.
Press @i to enter the menu, press 3. MEMORY MGR., 1.File Maintain, 4.FIXED DATA. The
equipment will record the data under “FIX.LIB” in default, the number [001] refers to the
number of known coordinate is 1.
C) Press ((F2)AP, there are three kinds of profile, .dat/.txt/.csv. Move the cursor to the CSV
file you need. Pres:@m to confirm.
D) The default name for SD card is “B:”, the internal memory is “A:” (pic h)
E) Press ®&Dfour times to exit the menu.
*Note: the files import from SD card cannot be duplicated by same name.If there has
duplicated point, the system will cover the old one automatically without any notice.

FEMU 124 HLMUBY NHGK. 4 || viLe Maintain t
A_DRIA ELTEIEE | 1.File Nalnlain 4 TMEAN LN 1
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3. MEMORY MGR. i d.lixed It & 4.PCUPE FILE i
L IPHIERAMS kil hoSelect cuode Filuef 4.1 1% NALA »

5 _PARANFTFRS Pl L.hisk Attr S Disk Mhide DEL. IMP. EXP. EDT
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Import the known coordinates to SD card:

In “File Maintain” menu, press 4. FIXED DATA, (Fa JEXP. To export the file FIX.LIB to SD card.
One of the file, FIX.dat is SOUTH CASS format, the data can be recognized as “Point Name;
Code; E, N, Z”; the other one FIX.dxf is graphics interchange format, which can be opened
by AutoCAD and save as .dwg file.

vise matnratn || ST
1.MIAXN_ L] | o
3 _LOARD.FUIF e 3
4.HCUDE FILE il "l
4.1 181N nAlR q

5.1 Disk Hhide DEL. 1IMP_ EXP. EDIT

0 | 0 0 0 0 0 0
( ) @(b}
a

The below picture is the interface when open the FIX.dxf file by AutoCAD, the user should
execute the “zoom/e” commend to view the whole map.

2.4.2 Function Key

The users can measure or stake out points under this coordinate menu. Please choose or
create a new profile to save the coordinate, set the occupied point and back sight, input
instrument height and target height. So this chapter will not introduce the function key by
the order of pages.

Using the below building as an example to describe the steps of stake-out menu.

The coordinate of occupied point K1/K2/K3 as picture shown, has been imported into the
equipment. Assume that the equipment has been settled at point K3, and K2 is back-sight
point. The project need to know the location of stake-out point 1/2/3/4 on the field.
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BKI1

PT CODE x/m y/m H/m

1 FYD 2448486865 432767.706 3.121
2 FYD 2448 438.569 432 780.647
3 FYD 2448446333 432 809.625
4 FYD 2448 494,630 432 796,684

BS Point

Edit the stake-out profile on PC: Input the requested coordinates for point 1/2/3/4, save as
“4points.csv” and copy it under the root menu of SD card. Insert SD card into total station.

F 7.3 [ ) S T [
1FYD 432767, T06 2448486, 865 3.12
2 FYD 432780. 647 2448438, 569 3,121
3 FYD 432809, 625 1448446, 333 3.121
| 4 | 4FYD 432795, 684 244B8494,63 3.121
H o4 » MY dpoints /

|
0 (D
|

iy

2.4.2.1 (F3) FILE/P3
@ List files or create a new one:

Press (Fa) FILE, (F2) LIST, and ((F1) NEW to create a new job. (pic c). Name the end of
profile to FYD (pic d) Press(_Fa JENT to confirm.
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@ Import:

Press (Fz) IMP, the screen will show the profile list in the root menu of SD card.(pic a)
Move the cursor to “PENZC.CSV”(pic b), press @i to import stake-out coordinates.(pic c)
When finish the profile import, move the cursor to Line”180105_FYD”, press i to set it
as the current file, then return to P3.
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2.4.2.2 (Fa) OCC, Occupied Point/P2
Press ((F3) OCC to enter the setting page for occupied points(pic a), it will show the
coordinates of the last occupied point. Press (Fz_) LIST to enter the list of points.(pic b)

The list of points will show the point from the known file at first, then the next one is the
point from the current file. Move the cursor to K3 and press @&, it will show the details for
this point, including the codes and coordinates. Press (F4) ENT and input the instrument
height, press ((F4) ENT again to enter the backsight setting page. (pic e).

Press (Fa) YES to show the last backsight point (pic f). Consider that it should be same as
the pre-settled one, press ((F4) ENT to enter the page which shown as pic g.

The horizontal reading HR should be the azimuth value form K3 to K2, which can be
calculated from occupied point K3 and backsight K2.

Rotate the equipment, aim at prism K2, press (F4) YES to set the horizontal angle same as
the azimuth from point K3 to back sight point K2.(pic h)
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If you need to check the coordinates of back-sight point, press(Fa} YES, input the prism
height on backsight point and press (F4) ENT. (pic k) The equipment will check and
calculate the difference between the known point K3 and the measured points from
backsight checking measurement.

Press (F3)NEZ. to switch the screen and display 3D coordinates for the measured points.
Press ((F3)) (A ) to switch the screen and display the coordinates difference.

2.4.2.3 (Fz) B.S, Backsight/P2

Use the backsight coordinate or angle to set the horizontal reading of backsight direction.
When operate the “OCC” command, the equipment will set the coordinate of occupied
point and the horizontal reading of backsight point in the same time. If there is any
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question or hesitate about the backsight direction, please re-operate the “BS” command.

On the second page under the coordinate menu, press (F2) B.S to set the backsight
point.(pic a). There are two methods:
a) Press 1( backsight by coordinate) to enter the backsight menu. Press (Fz) LIST to
call the existed point. The operation method is same to the “Occupied Point setting".
b) Press 2(backsight by angle). Input 300.1.33 to define the backsight angle 300°
1'33” (pice), (Fa) ENT to the next step.
c) Rotate the equipment to aim at the target K2. Press (_Fa ) YES to set the horizontal
reading same to the direction from occupied point K3 — B.S point K2. Then back to
the coordinate menu.
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2.4.2.4 (F1) HT, Instrument Height and Target Height/P2
Turn to page 2 of the function menu under coordinate measurement mode, press (Fi) to
view or set the instrument height or target height.(pic b)

If it’s not necessary to revise, press @@ to the last page.
HIEH T EHEW

U] L3R R P

I
HR:  300°@1°33" L || IMs_H1: R L
"o RO ) 162800
L i o}
7 £ A
AL MOAS  HODE P4, || MR 1HI

a) ()
2.4.2.5 (Fz) S.0, Stake out, as known as layout/P3
Press (F2) S.0 into the stake-out function. In the 1/2 page(pic b), 1.0CC. PT INPUT, 2.
BACKSIGHT is totally same as the OCC. and B.S menu under the coordinate measurement
mode. So in the next part, this manual will use an example to describe in detail about
3.Layout PT - how to set the stake-out point directly.

Vo ST 1AvHn 12 1RTUIN rred
HR:  340°d1°33" 1 1.0CC.PT INFUT : 1.HESEU| LU 1
N 4 BACKSTGHT 3 p
L i I3 1
i ] LAvOUT PT “ =
WL MEAS  HODC P )

2.

q.

h.:ﬁl_lll_ = I‘.L 1*
[ [ [ i | |

(a) (bl {c)
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Step:

A) On the 1/2 menu, press 3.LAYOUT PT to enter the stake out function.

B) Press(F2) LIST to show the list of points. The cursor will remain in the first page
automatically. Press &b to check the detail coordinate (pic d); Press(Fa JENT and input
target height, ('F4)again for confirming.

The equipment will show the HR and HD between the station K3 to point 1.(pic f).

C) Press(’F3)GUIDE to show the HD and requested azimuth (pic g). Rotate the equipment
based on the guide until the value near to 0° 00’ 00”.(pic h)

D) Lead the prism to the layout point, aim at the center and press (F1) MEAS to confirm
the position(pic i).

E) Press (CFa) NEXT to repeat the steps until the layout finished.
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As the below picture shown, set the current prism point as 1'. In order to move the prism
precisely to Position 1, the user should ask the people on prism side defining a position
that 1m behind the prism point 1’, to confirm a azimuth point 1”. After using the tape to
measure from 1’ to 1”, set the prism on the position of 0.732m.

Aim at the prism center, press ((F1) MEAS , as pic k. In this moment, the horizontal
position of prism is the requested position for point 1. Mark this position to finish the
stake-out of Point 1. Press (Fa ) NEXT to calling the stake-out coordinate of Point 2. (pic i)
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2.4.2.6 (F1) ALL /P1

In order to compare the difference between actual coordinates with the designed
coordinates among point 1-4, the user can execute the “ALL” command to measure and
save the coordinate under current job.

Export the current files to SD card, using Microsoft-Excel to open the csv file. Compare the
difference between actual coordinates with the designed coordinates to double check the
stake-out results.

Aim at the prism center on Point 1. Press (F1) ALL to record the data (pic a) and (F4) YES
to rename. Measure the coordinate of point 2/3/4, as pic c~h shown.
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@ Check the point list under the current job:
Press (F2) S.0 in P3. Press 1.0CC. PT INPUT and ((F2JLIST to view the list. (pic c)
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@ Export the current job to SD Card:

Press (Fa) FILE in P3 in “coordinate measurement” page. Press ((F2) LIST and (F3) EXP to
export the current job to the root menu in SD card.

The dat and csv file can be used in SOUTH CASS software; the dxf file is the graphics
interchange format, which can be recognized in AutoCAD and save as dwg format.

The txt files are the raw data in format 300 and 600.

u o 61°237 48" § HEASZCDORD FILE § 180514 1 i Coord File Export

HR: 23873025 + || ETEEKEE' (| o:visoes Fvo.s > 4
M 1. 2900 4 1ILL ¢ 108515 _1kd # B:\188105 FYD .3

E : 11963 i i i 4

z: 6. h@15m 3 i 4

OFFS 5.0 FILE P3} BACK LIST WUl ENT HEW LMP_ EXP. 1) EXIT

I 0 0 b I ] i i I 0 I 1 [ i 0
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{a) i ¢)
* You can open “dat” file by Windows TXT; “csv” by Microsoft Excel.
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2.4.3 Side Shot

Press (Fz) S.0 in P3. If the view between the occupied point to stake-out point has been
covered, the user can execute “Side Shot” or “Resection” command to add the occupied
point.

Enter the Side Shot menu. Input P1 as the point name, aim at the target center.

Press (F4) MEAS to measure the coordinate of point P1. Then press (Fa) YES to record.
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Move the total station to P1 and well-settled the position. Press 1.0CC. PT INPUT under
stake-out menu, press (FZ) LIST to enter the point list. Move the cursor to P1 and press
@ to view the detail. Press (Fa )YES and the left steps same to the previous descriptions.

2.4.4 Resection

Resection also known as freedom station. Set the total station on an unknown point, it will
calculate the coordinate of occupied point by distance measurement for around 2-7
known points or angle measurement for 3-7 known points.

2.4.4.1 Angle Resection
On the second page of stake-out function, press 1.RESECTION to enter the next page. The
coordinate can be calculated after the measurement of at least 3 points.

Steps:

@D Measure the 1%t known point: Input P1 as the new station name, and the equipment
height (pic b). Press(_Fa JENT to the measure page. Input the known point Q1, press (_Fa )
The system will call Q1’s coordinate from the list and press (F4) OK. Aim at the prism
center of Point Q1 (pic f). Press(F3 ) ANG. To finish the measurement. Then it will continue
the measurement for the 2" point.

@ Measure the 2nd known point: as picture g-j shown.

(® Measure the 3™ known point, as picture k-m shown.

After the measurement for point Q1/Q2/Q3, press (F1) NEXT to the 4t point.
Or press (F4)CALC to calculate the coordinate (pic o). Press (F4) NEZ to show the result.

Then (Fa) YES to record the data under the current job.
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2.4.4.2 Distance Resection
The distance resection method should include at least 2 known points to calculate the
coordinate. The steps are similar to angle resection methods. The only thing you should
notice is press (F4 ) DIST after aiming at the target.
The method is similar to angle resection.
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3

ADJUSTMENT & INFORMATION

The structure underlying the Menu system as below:

—4.V0/Axis Const.

>

1.Collect Seq —1.EDIT-MEAS/ 2.MEAS-EDIT
2.Data Confirm —1.0N/ 2.0FF

3.Select SD/HD —1.SD&HD/ 2.HD&VD
1.Meas.File
2.Coord.File
;'SCCI('P_TP::F)M —>| 3.Pcode File 1.Meas. Data
> 3'F:/CSSSIg 4.Fixed File 2.Coord.Data
4.R i 5.U Disk Mode | 3.PCode Data
_1.Ce5(:.c fon 1.Send Data =>|_4.Fixed Data
__1'0?2: IF%'IEZI/Z) i 2.Load Data =>1. Load Coord.
2.B k . h:pu View 2.Load PCode [~1l.International
-packsle Search 3.Load Fixed [I:Z.USA Survey
3.Layout PT _
4.Side Shot Delete 1.DEG
L reconte dd 2.GON
R Flash . r=Attrib L3.MIL
-riie Malntain— SD Card I:Format —1.Meter
2.Data Transfer
) —>| 2.Feet
3.Fixed PT .
—Page 1/2 4.Select Code Fil — 1.File L_3.Feet Inch
1.Data Collect- ' (Ieec ode Hie 2.0CC.PT Input 1Temp. C/F
—5.Disk Attr R —>
2.Layout — REM 3.Backsight 2.Press
3.Memory MGR 2.MLM > 4.Layout PT —1.Angle Meas
4.Programs ————> 3'2 Coordinat 5.Coord. Inverse 2.Distance Meas
5.Parameter: 4.Are0aor Inate — 6.Export Pile Coord L_3.Coord.Meas
Page 2/2 S.Point to Line — 1.Feet —1.FINE[S]
1.Adjustment — —6.R d 2.Angle 2.FINE[N]
2.Inst. Constant _1'U0?t; . 3.Distance 3.FINE[R]
L-3.Information -Conit >e —4.Temp.&Press —4.TRACKING
2.Mode Set _
3.0ther Set 1.Power On Mode 1.NEZ
F er teP . 2.Dist. Mode [ 2.ENZ
_S'B‘l’r":a tsrgr;:;;,\rl 3.NEZ/ENZ 1.Zenith 0
—l.Vouid?Lc:stment L4.V Angle Z0/HO ———>L_2.Horizontal 0
D ) . —1.Min Angle Read — 1s/5s/10s/0.1s
N 2.Collimation > Min Dist Read 1 0.1
3.Horizontal Axis -Min Dist Rea mm/0.1mm
3.FaceinLorR  — Differ/Equation

—

4.Auto Power Off OFF/ON

5.H-Angle Buzzer — OFF/ON

1.Meas Buzzer (2722~ OFF/ON
2.W-Correction — OFF/ON/0.2
3.Date&Time Protocal
4.Comm Parameters —>| Baud
L5.Grid Factor Format
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3.1 Adjustment

Press 1.ADJUSTMENT in 2" page of Menu. It included four commands: VO Adjustment,
Collimation, Horizontal Axis and VO/Axis Const. The last VO/Axis Const. Will display the
results about the previous three commands. Please execute the last command before the
15t to 3" command to clear the existed results.

HCHU 2724 ADJUSTHENHT
1.ADJUSTHENT 4 1.U# Adjustment
Z_INS1. LONSTANL 3 2_Collimation
#_INFUHHA T IUN ] 3.Hurizunlal Axis

Bl 4_UupfAaxis constr.

r
'.I I 0 [ [ I | {
& GD CFED{h =B
{a} ]
Please open the sensor and well-settled the total station before execute the commands.
The horizontal angle should be HR (horizontal right), and V angle should be set as zenith 0.

3.1.1 VO/AXxis Const.
Press 4.VO/Axis Const under “adjustment” menu.

VADIJ_T and HADJ_T refer to the sensor error when install the electric sensor.
Press (F2) OFF to close the adjustment of horizontal axis and 2C error. Press (F4) to open.
Press (F1) OSET to clear the previous result to zero.

Uco  :-@° an’ pac ued  :-@° an’ 83~ vy/nAis canst. f [ Uco :0°00'808"
UADpd T: 6 08" 14" VADL T:0° 88" 16" 1 || waADJ_T:0% 08" 808"
HAD. T:8° 08" 86" HAD T:0° B0 66" AsrT 7 4 || HADJ_T:0°@0" ae"
llgn  :msmsmsmene llen @ 07 R aEe i Hco :0°08'@8"
Hap e Hax ;-0 00" 83" = || 7 Hax :@"@@'B8e"

1| lesev OFF  ON

nsrT OFF _H_ || esrT OFF 1H [HR] [¥Ts
| | I | | I [ I I [
| @@ 1@ @® @ @rb B2 & @ @&
(a (b) i

bbb b d®
3.1.2 VO Adjustment (i Angle)

Calculate the error of vertical disk to adjust the vertical reading by measuring a clear
target in both two sides.

Aiming at a target in HL, press 1.VO Adjustment (pic b) and (Fa) OK. Rotate the equipment
to aim at the same point in HR (pic c), press (Fa) OK to finish the adjustment. It will display
the error value of vertical disk (pic d), press(F4) YES to confirm.

ADJUSTHENT 1 VB Adjus Lienl § VY ndjustment fi VY Adjustnent 3
 eeppuTiment 4 STEP-13> Franl 4 ||| <STEP=7> Reversw & || Ueo = @osier
3 Horiconlal Axis § U 852613 o Uz 274°33'39" Handutury selling? g
n_unfANiS const. B HE: EEL N LR | HE: 140" as'ew” g E

UK K [HAT [¥rs]

[ i i ] I 0 I [ 1] i [ 0 ] 0
@ C":E'J' 1CED & @ CED‘M{E;D & @ @& J@ & @ @‘d]@ @D
a ¢ )

If the vertical angle is Zenith 0, i =(L+R-360° )/2
If the vertical angle is Horizontal 0, i =(L+R-180°)/2 or (L+R-540°)/2
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3.1.3 Collimation (2C)

Calculate the error of 2C to adjust the horizontal reading, by measuring a clear target in
two sides.

Aiming at a target in HL, press 2.Collimation (pic b) and (F4) OK. Rotate the equipment to
aim at the same point in HR (pic c), press (Fa) OK to finish the adjustment.

2C=L— (R+180°)

ADJUSTHENT + tnllinarian § Unllinatioen 4
;'g“lgf‘]"zf""’"r it' <STEP-1> Fruil 1 CEIEP-2>  Hewsrse 1
-Collimation > _ R B o
3.Hurizonlal Axis [ v 89726717 i Voo 279733 hd i
n_uwsaxis econst. g HR:- 265782 2R HR:= PEUAR AN =

K (14

i [ ] 0 [l ( 1] ] i ] I [
&G B B & & : @ o G

(a) b (c)

3.1.4 Horizontal Axis

Calculate the error of horizontal axis to adjust the horizontal reading, by measuring a
target with vertical angle: £10° ~£45° in both two sides.

Aiming a target in HL with vertical angle: *10° ~=£45° , then press 3. to enter the
Horizontal Axis page. (pic b). Press((F4) OK for 10 times.

Rotate the equipment to aim at the same point in HR (pic c), then press (Fa) OK for 10
times to finish the adjustment.

ADJUSTHENT 4| Merizontal axis H Horizonlal Axis + || merizontal Axis +
1.U# Adjustment 1 %I 1x  leant 1 %00 1> leant i1 %00 1> leant i
2.Collimation H| 18 { Lever<shs” 18 < Lever<xh&” =4 =18 < Lewer<shs” =
3.Horiconlal Axis @ v 73733 ne b FE S = A T A L1 73733 a8 [
. uwiaxis const. £ HE 2 718" 86" HH 2 e f T mcerr A

IMPHE [0R/B0) o | THEILE [ BR/B1] i IHEIL [00/09] i |

i I ! I i I I l I I I ! i

& o E e @ ® @ = w] & @&
(b) ] (d)

moriznnkal Axis b mm-iFonral Axis H meriFontal Awis b n-izonbal Axis H
CRINE Yy Hpuprse il CRINE ¥ Hepuprse Jj CHINE ¥ Heuprse o CRINE Yy Heuprse ol
A ¢ 1 PURrLgaL” E e L T YR S U e S T YR S U F S ¢ T PURrLgaL” 4
v mataatert v 2EA" 261" ] [ I ZAAT2AT 1B U PRAT2A° 18" ﬂ
HR: TTiBte A HR: 187718 05" £ HR: 187718 85" 0 LHR: 1877 18° 05"
{INPIL [ong1E] M IMPIL [oo718]  mic | || IMPND fogie]  mc | THPID [E9/18]  mi |

| [ [ [ [ T [ I ] | [ [ [ [ [
o & ](E o @& n@ a0 B & & @ CE}” 1@ &
e L L14] (h
*Please adjust the i angle, 2C and horizontal axis after the long-term shipment or any

other vibrations.
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3.2.1 Inst. Constant
Press 2.INST.CONSTANT in the 2" page of Menu(pic b). The default value is 0. Don’t
modify the value without the authorization.

HCHU 2/z) || ST, coMstaM) || INFoORHATION ¥
1.ADJUSTHENT 4 || enusTanT JEAC ~n & || B ze3s20188126 &
Z_IHNT . CONSTANL TR B.e "95 EDH :85/28161118 éﬂ
4 INFURMATTUN i . : -0 v | coouz1es26168629

2 = || cconz19/2e160629 8

r) || Baek FNT || TILT:81/20131015 |

I U I I I 1 I I 0 1] I I
(a) () )
a {c

3.2.2 Information

Press 3.Information in the 2" page of Menu (pic b)

(DMB: 03/20180126 - Mainboard 03, update date is Jan.26th, 2018
(@EDM: 05/20161110 - EDM 05, update date is Nov.10th, 2016

(3)CCDV: 19/20160629 - Horizontal Disk 19, update date is Jun.29th, 2016
(®HCCDH: 19/20160629 - Vertical Disk 19, update date is Jun.29th, 2016
GTILT: 01/20131015 - Tilt 01, update date is Nov.10th, 2016

Press 5.Parameter in the 1%t page of menu.

HEMU 1r2t FARANFTFRS ¥
ELIT RN 1 LINTT SFT t
7.1 AYOuUT 3 2.HIDE 3CT x
3.MEMURY MGR . i 2.0THER SCT i
A I"HNERAN: q aN.barmat Paramcters
& .PARAHFTFRS Pl & _Bluglootn
I 1 ] I .0 ] 1 ]

a:n) ®l ]@ @ @ @m &

()

3.3.1 Unit Set

3.3.1.1 Feet

In “unit set” mode, press 1.FEET to select the feet between international feet and USA
feet. 1 international feet = 0.999 845 6 USA feet.

3.3.1.2 Angle
In “unit set” mode, press 2.Angle to select the angle unit among DEG(degree), GON and
MIL. The default select is DEG. 360 DEG = 400 GON = 6400MIL.

3.3.1.3 Distance
In “unit set” mode, press 3.Distance to select the distance unit among Meter, Feet and
Feet.Inch. 1 Meter = 3.280839895 Feet, 1 Feet = 12 Inch.

3.3.1.4 Temp.&Press
In “unit set” mode, press 4.Temp.&Press to select the unit of temperature and pressure.
(DTemperature Unit
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When the cursor remain at the 1 line, press (F1)C or () °F, (F)OK to confirm.
The default selectis C

®@Pressure Unit

When the cursor remain at the 2" line, press (F1) hPA, (F2) mmHg, (F3) inHg, and press
OK to confirm. The default select is hPa.

UHIT SE0 1 [RRN] + ANELL b
10ET t [1.IHTIHHALTOHAL |} [1. nia 'k
¥ OANGE | 4 POUSA SMRUES EHIT 4
HI S EA T ﬂ ﬂ HI T} ﬂ
W TFHP _APAFSS e e
] | Il ] ] L |
(m) ({4]
[TEE:LHE H 1M 3 HE % t TLMIBPRLSS . +
L1. MEIEH 1! [1.rm. 1t AT T - gl
Z. FEEL ki YOPHLSS .= hPa 4 LE-PEESS . kg 14
3. FEET.IHCH fil i fil
u “ u
ni MO Y WPa wnlby fallg Ak
i U I ] U L Al {
B e @ G & @ @

1d) (e) N

3.3.2 Mode Set
3.3.2.1 Power On Mode

Press 1/2/3 to select the initial page when power on the equipment. The default select is
“Angle Meas”

3.3.2.2 Dist Mode

Press 1/2/3/4 to select the measure mode among Fine[S] (single), Fine[N] (3 times), Fine[R]
(Repeat) and Tracking mode. Press (Fa) OK to confirm. The default set is Fine[S]

3.3.2.3 NEZ/ENZ

Press 1/2 to select the display order of the coordinates by NEZ or ENZ. Press (F&) OK to
confirm. The default set is NEZ.

N stands for the X coordinate, E stands for the Y coordinate, and Z stands for Height H.

3.3.2.4 V Angle Z0/HO

Press 1/2 to set the vertical angle as zenith 0 or horizontal 0. Press (Fi)OK to confirm. The
default set is zenith 0.

FARANFTFRS 3 HULE SEI EJ; FULFE 1IN MIDE Fl
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3.3.3 Other Set

3.3.3.1 Min Angle Read

In the 1% page of “Other Set”, press 1.Min.Angle Read to set the minimum angle reading.
Press 1/2/3/4 to select 1s/5s/10s/0.1s. The default set is 1s.

3.3.3.2 Min Dist Read
In the 1% page of “Other Set”, press 2.Min.Dist Read to set the minimum distance reading.
Press 1/2 to select Imm/0.1mm. The default set is Imm.

3.3.3.3FaceinLorR

Press 1.Differ to keep the unequal coordinate between HL/HR direction. Press 2.Equation
to keep the equal coordinate, no matter in HL and HR direction. The default set is
Equation.

If the equipment has been set as “Equation”. In HR measurement, the system will use HR
1180° as the azimuth angle to calculate the coordinate. If the equipment has been set
as “Differ”, in HR measurement, the system will use the actual direction as the azimuth
angle. In other words, the difference between the two mode is 180° , the azimuth angle
from occupied point to the target.

3.3.3.4 Auto Power Off

Press 1/2 to OFF/ON the function of auto power off. If you select “ON” to open the
function, the equipment will power off automatically in 30mins without any operation.
The default set is OFF.

3.3.3.5 H-Angle Buzzer

Press 1/2 to OFF/ON the function of horizontal-angle buzzer. When the h-angle is in the
range of 0° £4° 30,90° £4° 30,180° +4° 30’,270° £4° 30/ the equipment will
activate the buzzer. The default set is OFF.

VIHEK 3E1 1zl Wi donTe Read T Hin Divd Aeal ki
1.1Min Angle Kead [1. 1 second kR [1.1 m 1
d_nin pist Hean ) Foom Heannd -+ 2. H.1 mm
HETEE T I T | T Secind il 1i]
Bt Puwer AF0 pl N, ©.1 %ecand 5] =}
E_H-Angle Rnssere B 03 uK

= i i ] ] i T T 0 1
D @i ‘@ | I x'ﬁ) h]® = 0@ (“_...k}! I@ @
Aa 1 s

Tace ol our R t v Power 00T I 0 gl Rurscoere |

1.0irfer 1 [1. nFr 11 [1. OFF 11
[7.Equal iun 13 ». NH +4 ]

i i i

5] S =]

1 [LL3 i3

] 0 [ [l 0 ] 0 ] [ i ]
&n] @“@ | M @ E @& @ @rri’ @D
) (L] (i
3.3.3.6 Meas Buzzer
Press 1/2 to OFF/ON the function of measurement buzzer. The equipment will activate the

buzzer when the measurement has finished in each time. The default set is ON.

3.3.3.7 W-Correction
Press 1.0FF to off the w-correction. It will set the w-correction, k=0; Press 2.0.14 to set the
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w-correction, k=0.14; Press 3.0.2 to set the w-correction, k=0.2. The default value is 0.14
*k is the earth curvature and atmospheric vertical refraction coefficient, also known as
w-correction.

3.3.3.8 Date&Time

Input the current date and time by numeric keys. Press (¥4 OK to confirm.

The inside clock of total station is supported by the battery on mainboard. The date and
time you inputted will not disappear even power off the equipment. Only if the
equipment has been reserve without operation in a long-term, the battery on mainboard
will exhaust and lose the data. The battery LB-01 will charge the mainboard automatically
so long as power on the equipment in 3-4hrs.

UIHIE %10 PP Hras BENFFer il U-Carrcction f parelime |
1.Meas Buzrer 1 1. NFr H 1. OFF ol pue - EEB-05-16 f
:)'w I:m.'l'fr.hnn 3 [2. DH 14 [2.0.14 13 Tine - BO-N1:4E *
Ionaterline i i 3.p.2 ] i
4 BUMH_FAKRRN 11 ES & = e
LUREID 1 ALINN r) ni nk BALK 1N
] | U I] | [l ] I} [ [ I {l | [ ] |

(a) (b) (c) (d)

3.3.3.9 Comm Parameters

Set the protocol, baud rate and format under “Comm Parameters” page. Press the

(¥ @ to move the cursor, (=)(®)to select the option.

(DProtocol: One way, Ack/Nak

(@Baud: 1200/2400/4800/9600/19200/38400/57600/115200

(®Format
*Baud rate is only available for the RS-232C connection. Not for USB port and
Bluetooth.

3.3.3.10 Grid Factor
The default value of grid factoris n =1.

UIHIE %1 vevi CUMI. PAKRML LIS + GHID FAEITUN

:.zp;als .I$.||7:t.=|' i IGIR W one  va Sk 1.600800
,I'”ar'::_'lsap‘"“ i | Eoue 20666 bra o v, cEECETLr
v N . SrAyy FLALE HR MTT R

4 BUMH_FAKARL 1KY 2 fnemar CLAss

LOKELD 1A TUH ! AT ey 1 HI

@ @
(a)
3.3.4 Format Parameter

Press 4.Format Parameter to recovery to initial settings.
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(b

3.3.5 Bluetooth
Press 1/2 to OFF/ON the Bluetooth. The default set is OFF.
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4.DATA COLLECT, STORAGE & STAKE OUT
4.1 Data Collect

The “Data Collect” in the first page of menu, is used for measure and save the 3D

coordinates under the current coordinate file, and save the observation data under the
current measure file.

DNIA COLLECT 1724 LR1M COLLECT 2y
T.UBG. 1L LN . 1L GUM LG h
YOBALICS IR ; ;]
n.rs/ss I-q q
L_RFSFLTION Pl Pl

[ | i il [ [
a) (b}

4.1.1 New Job

Press 1.Data Collect in the first page of menu, enter the file selecting page, the equipment
will show the latest file name on the screen.

Press (F2) LIST and (F1) NEW to start a new job. The system will name the new job as
“Date_Num”. Press ((F4 ) ENT to confirm. Move the cursor to the new job and press ENT to
set the new file as the current job.

1) In file selecting menu (pic b), you can also input new name by numeric key and press
ENT to confirm. System will create a new job automatically.

2) Press 3.FS/SS to measure the angle, distance and coordinate under the current file.

3) In 1.0CC. PT INPUT, or 2.BACKSIGHT page, you can use the call the known point from
the existed files as the occupied point or backsight point.

4) N6 add the fix.lib file in the internal memory of equipment as the known coordinate
file. You can press 3.MEMORY MGR in menu page, then 1.File Maintain, 4.FIXED DATA and
(F2) IMP to import the coordinate of occupied point from SD card to the equipment.

MEMU 12t || mensaLooHD FILE f TaunAn_1 i
ALBATA LRI 1 | 1 14us1y_1 +
7.1 AvOUT A oniee REEEE: | ETEHEE -4
4. MEMORY MGR. i ‘ i i
4 _I"HHEHAMY 4 | = o
5 .PARAMFTFRS Pl || BACE 1 T3T  HWH  FHT LU I L - L (1
0 i 0 0 0 0 0 I i i 0 0
& & & @
(a) (b) (c)
How ile ML A | vnrn coLLec 1724
1o|] 18uss 1 M 1.UBE.ITL LHIU ¢
rnr 106515 45 18H515_2 i Y.oRARKSILN =
i || S i i
3 " a.rssss o
BACH HUK  THT MW IHE. Ee . e L _RFSFRTTON Pl
0 i 0 0 0 0 0 I i 0 { 0
(e) [t} (g

4.1.2 Set the OCC Point and BS Point

Assume that the user already import the coordinates into the file FIX.LIB. (The detail steps

refers to Chapter 2.4.1)
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4.1.2.1 Set the Occupied Point
Press 1. OCC.PT INPUT under the “Data Collect” menu (pic a), it will display the latest
occupied point on the screen. (pic b is the default setting)

A. Press (F2) LIST to enter the point list (pic c), move the cursor to the known point K3,
press (D to view the coordinate of K3(pic d), Press (F&) ENT.

B. Input the instrument height (pic e)and press (FJENT to confirm. The equipment will
skip to the backsight setting page (pic f). Press () YES. It will shown the latest backsight
point. (pic g is the default setting)

C. Press (Fz) LIST to enter the point list, move the cursor to the known point K2 (pic h),
press @ to choose and (FENT to confirm, the equipment will calculate the angle from
K3 to K2 (pic i)

D. Aim the target center of backsight point, press (F&) YES to for orientation(pic j).

E. Input the target height and press (¥ YES to confirm.(pic I)

F. Press (Fz) MEAS to start the distance measurement(pic m), the equipment will show
the difference(pic n).

G. Press (F3) CORD to switch to the real-time coordinate of backsight point(pic o).

H. Press (B)/\ to back to the page of coordinate difference. Press (F4) to confirm.
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4.1.2.2 Set the Backsight Point

(o)

Based on the previous description, you can input or call the known point as the backsight
after the setting of occupied point. If the backsight point is unknown, only the backsight
direction is available, or if there is any question or hesitation about the changes, please
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execute the backsight setting separately.

@ BS COORD
A. Press 2.BACKSIGHT and 1.BS COORD under the “Data Collect” menu(pic b), the
screen will show the latest backsight point(pic c). Press (7 ENT to confirm. The
equipment will calculate the angle from occupied point K3 to backsight point K2.
B. Aim at the target center of backsight point K2. Press (F2) YES to set(pic d). The
equipment will ask whether the backsight checking is necessary. Press (F2) NO (pic
e)and back to “Data Collect” menu.
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A. Press 2.BACKSIGHT and 2.BS ANGLE under the “Data Collect” menu (pic b), input the
angle from K3 to K2: 300° 01’33”(pic c). Press(F&) ENT to confirm and skip to the next
page(pic d).

B. Aim at the target center of K2, press (F&) YES to set the horizontal angl(F) the

backsight angle(pic e). PressCF2)YES to confirm the angle(pic f) and then press REC

to start the distance measurement (pic g).
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4.1.3 FS/SS
Measure and save the coordinate of detail points by the latest occupied point and
backsight point.
A. Press 3.FS/SS under the “data collect” menu(pic a), press (F1) INPUT to input the
point name, code and target height (R.HT) and (F2) ENT to confirm(pic c).
B. Press (F3) MEAS and (#3) NEZ to measure the distance, example shown as pic e.
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C. Press(CFa) YES to save the data to the current file and back to FS/SS page(pic f).
D. The point name will increase automatically, for example from 1 to 2. Finish the
measurement of four points based on previous steps.
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After the measurement of 4 detail points, press &and back to “Data Collect”menu.

A. Press 3.FS/SS (pic b) and (FZ) VIEW to enter the point list (pic b). Move the cursor
to point 1 (pic c) and press (F1) VIEW the coordinate(pic d). Press (Fa)P1 | to the next
page (pic e).

B. Press () continuously to check the coordinate from point 2 to point 4 (pic f-h).
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4.1.4 Resection
Set the equipment on an unknown point, calculate the occupied point by measure the
azimuth or distance by several known points. Please check chapter 2.4.4 to review the
detail.

i il
@h@
(h)

4.1.5 Config of Data Collect

Press 1.Config on the 2" page of Data Collect menu.
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4.1.5.1 Collect Sequence

In “Config” page, press 1.Collect Seq to set the sequence. The default setting is “EDIT —
MEAS”

(D EDIT—MEAS: Set the point name, code and target height before measure the points.
(2 MEAS—EDIT: Measure the points before edit the point name, code and target height.

4.1.5.2 Data Confirm

In “Config” page, press 2.Data Confirm to on or off the function of data confirm. The
default set is ON.

(D ON: After measure the points, it will reminder the user to confirm the data storage.

(@ OFF: After measure the points, the equipment will save the data automatically without
user’s confirm.

4.1.5.3 Select SD/HD

In “Config” page, press 3.Select SD/HD, the default value is SD&HD
(D SD&HD: The data will be shown in the order of SD&HD

@ HD&VD: The data will be shown in the order of HD&VD
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4.1.6 Export the file to SD card

Press 1.Data Collect in the first page of menu, enter the “Meas & Coord File” page (pic b).
Press (FZ) LIST to enter the profile list (pic c), the cursor will remain in the line of current
file. Press(F3)EXP. to export the current file “180107_1" into SD card with the following
formats:

180107_1_600.txt Measure file in 600 format
180107_1_300.txt Measure file in 300 format
180107_1.dat Coordinate file in CASS format
180107_1.csv Coordinate file in CASS format
180107_1.dxf Drawing eXchange Format
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Open the file “180107_1_600.txt” and “180107_1.dat” by Windows TXT.
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4.2 Memory Management
The “Memory MGR” in the first page of menu, press 3. to enter the management mode.
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4.2.1 File Maintain
Press 1.File Maintain under the “Memory MGR” page.

4.2.1.1 MEAS. FILE

Press 1.MEAS.FILE under “File Maintain” page, the cursor will remain in the line of current
file. Press (F4) turn to the next page. Press @D to show the point list of the selected file.
Move the cursor to point 1 (pic d), press (Fi) VIEW to check the coordinate data of point
1(pic e), press(F2) turn to the next page (pic f). The horizontal angle is the azimuth from
station to point 1; press (¥ to the next point (pic g).
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(DNEW: Press (Fi) NEW to start a new file, the system will create two files, “SMD” and
“SCD”. “SMD” for measurement data, while “SCD” for coordinate data.

@)IMP: Press (F2) IMP to import the coordinate file “SCD” from SD card to equipment.
(EXP: Press (F)EXP to export the “TXT”, “DAT”, “CSV” and “DXF” to SD card.

@ATTR: Press (F1) ATTR in the second page to view the attribute for the current file.
Including the name, size, quantity of data, create time and date.

(B RENAME: Press (F2) RENAME in the second page to rename the file which has been
selected.

() DEL: Press (F2) DEL in the second page to delete the file which has been selected.
Please notice that “SMD” and “SCD” file will be deleted in the same time.

4.2.1.2 COORD. FILE
Press 2.COORD.FILE to enter the file list. The function description same to chapter 4.2.1.2
MEAS. FILE.
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4.2.1.3 PCODE FILE

Before the measurement, you can create a TXT file on PC to edit codes, each code appears
on its own line within 10 characters. Copy the TXT file from SD card to he equipment, as
below picture shown:

i code 1501080 B - ]|
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Press 3.PCODE FILE under “File Maintain” menu (pic b); Press (Fi) NEW and input the
code name “CODE1” (pic c) and press @&and back to the file list (pic d); Press (F2) IMP to
view the file list under the root directory of SD card, move the cursor to the file you need
(pic ) and press @D to import the code file to CODE1, the equipment will back to the file
list automatically (pic g); Press END to view the codes (pic h).

In the code list, press (F1) VIEW and (Fi) EDIT to edit the selected code; Press {_F3 )DEL
and (Fa) OK to delete the selected code; Press (Fa) ADD to add the new created code at
the end of file list.
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Eg. Press 3.FS/SS under “Data Collect” menu (pic a), the point name is 6. Assume that the
code for this point should be street lamp: Move the cursor to the code line, press (2 LIST
to the requested code file (pic b) and press @) to select. Move the cursor to “004: LAMP”

(pic c) and press @i to confirm. Code LAMP has been used for point 6 successfully.
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4.2.1.4 FIXED DATA

Press 4.FIXED DATA under the “File Maintain” menu (pic b) to enter the list of coordinate
files. The file name is FIX.LIB which is not able to edit; the number refers the quantity of
coordinates.

Press (Fa)EDIT or (i) to view the list of known points.

A) Press (F1) VIEW to check the coordinate of the first known point (pic d), press (a) or
(F3) END to check the last point (pic e), (F2) STRT to check the first point (pic h); Press(FD)
EDIT to edit the selected point.

B) Press (F3) DEL and (F4) OK to delete the selected point.

C) Press(F«) ADD to add a new occupied point by manual, but the point name should be
different to the existed points.
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The coordinate file FIX.LIB can save 200 points in maximum, if the name of new-imported
points are same to the existed points, the system will cover the existed points

automatically without notification for each point.

* the file imported from SD card to equipment should be under the same format as the
equipment setting (CASS or NEZ, check it in Menu - 5.PARAMETERS - 3.0THER SET -
4.COMM.PARAMETERS in Page 2). The fault format is CASS.

4.2.1.5 U Disk Mode
Press 5.U Disk Mode under “File Maintain” menu (pic b), connect the equipment by mini
USB port. Users can manage and edit the files in SD card directly as a new disk.
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4.2.2 Data Transfer
Press 2.Data Transfer under the “MEMORY MGR” menu (pic b), press 1.SEND DATA or
2.LOAD DAT for data sending (pic c) or loading (pic d).
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4.2.2.1 Connection between N6 and PC
@ By USB

Connect N6 and PC by USB cable, activate the transform software “NTS-360LNB.exe”. The
software shown as below picture:

| 4 south Total Station Commenication
fie Edt Vews COMCome USEComm Trasform Cate belp

@ H B & e &

co\-‘ pers | oM do Puste

Ready
Click “COM para” button on toolbar to activate the connection, the status bar will show
the COMM port it used for this connection.
* Windows System will prompt you install the driver for USB cable after connection,
copy the folder “Virtual COM Port Driver” from SD card to PC, and set the driver as this
folder. Windows system will install the driver for you automatically.
* Please also confirm the Baud Rate and Comm Port is matched.
@ By Bluetooth
Click “Start” icon on a laptop which features Windows 10 system and Bluetooth in the
same time. choose “Setting - Device - Bluetooth” to open the Bluetooth connection and
search the equipment. Edit the pairing code as “0000”.
Open the data transfer software. Click “COMM para” button on toolbar to activate the
connection, the status bar will show the COMM port it used for this connection.
& |

G HEAEE G o

Fil_ COMpa. COMd.. COMup Coord Fiode

Forach

- - - - - 2!
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4.2.2.2 Send Data

N6 can transfer four types of data to PC: measure data, coordinate data, Code data and
fixed data. The data is saved in flash memory under the format of file. Please activate the
transfer software before sending data.

Using measure data as an example.
Press 1.MEAS DATA to select the file (pic b), it will show the latest file name on the screen.
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Click “COM down” button & on PC before press (F4) ENT on N6 to send the selected file.
Click “Save” button to save the file after receiving data from total station.
8825 %
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4.2.2.3 Load Data

N6 can transfer three types of data from PC: coordinate, Code and fixed data. Please select
the file and power on the equipment for data loading before transforming.
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Use coordinate data as an example:

@ Activate the software, click “Folder” button and select the file “4points.csv”. Then click
“COM up” button .

@ Press 1.LOAD COORD. Under “LOAD DATA” menu (pic a) and enter the page for file
selection (pic b). Press (F2) LIST, (F1) NEW and (F2) ENT to create a new file by current
date. Move the cursor to the new file (pic ). Press @Dto confirm the data loading (pic f).
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® Click “OK” button on PC to activate the software, the equipment will show the process
for data loading in real-time (pic g).

@ The equipment will back to the interface of “LOAD DATA” after process finished (pic h).

*The point name under FIX.LIB should not be duplicated. Otherwise the system will
cover the exited points.

4.2 .3 Edit the Known Coordinates

Press 3.Fixed Pt under the “MEMORY MGR” to enter the point list (pic b), the steps are
totally same as Chapter 4.2.1.1.

Move the cursor to the point which need to be edited, press (Fi) VIEW to check the
coordinate and press ((F1) EDIT to edit the selected point.
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4.2.4 Select the Code File

Press 4.Select code file under the “MEMORY MGR” menu (pic a) to enter the interface for
file selection (pic b). Press (FZ)LIST to view the code list (pic c). Press (FaJto the next page.
The meanings for function key F1-F4 are same to chapter chapter 4.2.1.3 PCODE FILE.

The only difference is when the cursor remain in the code file (pic c-d), press &% to set
the selected code file as the current file before skip back to the “MEMORY MGR” menu

@»
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(pic a). But in PCODE FILE, press to view the contents of code file.
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4.2.5 Disk Attribute

Press 5.Disk Attr under the “MEMORY MGR” menu (pic b), the cursor will remain in the
first line “FLASH” in default.

Press (F1) ATTRIB or D to check the attribute of flash memory (pic c), the capacity for N6
is 4.00MB. Press (Fa) EXIT or €9 to exit.

Move the cursor to SD card, check the used space, free space and capacity by same steps
(pic d).

Press (F2) FORMAT to formatting the flash memory or SD card.
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4.3 Layout

The layout function in this chapter is almost same to the S.O (Stake Out) function under
the page of coordinate measurement (chapter 2.4.2.5).

Assume that the coordinate of 19 occupied points has been imported to the file “FIX.LIB”
in flash memory, the designed points has been imported to the file “180514_FYD".

Press 2.LAYOUT in the first page of menu (pic a) and enter the selection page (pic b).
Press (&) LIST to view the file list (pic), move the cursor to “180514_FYD” and press & .
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4.3.1 Set the Occupied Point and Backsight Point
The steps same as Chapter 4.1.3 Set the Occupied Point and Backsight Point.

4.3.2 Set the Layout Point
Press 3.Layout PT under “LAYOUT” menu (pic b). Press (F2) LIST to enter the point list (pic

d), the cursor will remain in the first point automatically (pic c). Press @&® to view the
detail information for the selected point.

The description of this chapter is same to Chapter 2.4.2.5S.0

Press(CFa) ENT to input the instrument height (pic e).
Press(CFa) ENT again, the equipment will calculate the HR and HD from occupied point K3
to point 1 (pic f).

Press ((F3) GUIDE to show the HD between the current azimuth to the designed azimuth,

= _53° 50’36” means the equipment should turn right in 53° 50’36” to the stake-out
point (pic h).

Guide and set the prism on the azimuth of EDM until the value of HD become 0° 00’00,
rotate the equipment vertically to aim at the target center (please notice that the
horizontal angle should not be moved), press (Fi) MEAS to measure the distance (pic i);
Guide the prism and move -13.702m, the minus distance means the prism should move
backwards in 13.702m. Aim at the target center and press (Fi) MEAS again after the
movement (pic j)
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4.3.3 Side Shot
If the view between the occupied point to stake-out point has been covered, the user can
execute “Side Shot” or “Resection” command to add the occupied point.

Please check Chapter 2.4.3 Side Shot as the reference.

Press 4.Side Shot in the first page of LAYOUT to enter the Side Shot menu (pic a). Input P1
as the point name, aim at the target center. Press (F4) MEAS to measure the coordinate
of point P1(pic c). Then press(_Fa ) YES to record (pic d). Press & to back the LAYOUT menu

(pic e).

Move the total station to P1 and well-settled the equipment. Press 1.0CC. PT INPUT under
stake-out menu to view the coordinate of the latest occupied point (pic f), press (Fz) LIST
to enter the point list. Move the cursor to P1 (pic g) and press (F4 JENT to view the detail

(pic h). The steps for the other points are same to the previous description.
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4.3.4 Resection
Set the equipment on an unknown point, the system will calculate the coordinate based
on the distance measurement of 2-7 known points, or angle measurement for 3-7 known

point.

Please check Chapter 2.4.4 Resection as the reference.
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5.PROGRAMS

Press 4.Programs in the first page of Menu to enter the system programs. The programs
on N6 included REM, MLM, Z coordinate, area measurement, point to line and roads. In
this chapter, we will talk the all those programs in detail except road. The description of
road will be described separately.
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5.1 REM

REM function is mainly used to measure the vertical height for tiny objects, for example
the high-tension cable and impending cable.

A=

Set a prism on the plumbing line below the target, measure the prism height v.

Press 1.REM and 1.INPUT R.HT to input the prism height (pic c), press (F&) ENT to confirm.
Aim at the prism center and press (Fi) MEAS to measure the distance (pic e). VD means
the prism height.

Aim at target A, it will show the height difference from target A to the ground (pic f).
You can press (F3) HD to measure the new point.
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5.2 MLM

MLM function is mainly used for the measurement of HD/VD/SD/HL/HR between two
arbitrary points. The coordinate of points can be invoking from the known file or current
file, inputting by manual or measurement.

Press 2.MLM in program menu (pic a) to select the coordinate file (pic b). Press (F4) ENT to
select the file and enter the MLM page(pic c). There included two options, MLM-1 (A-B
A-C) and MLM-2 (A-B B-C).
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MLM-1 (A-B A-C) is used for measure the HD/VD/SD/HL/HR from start point A to arbitrary
point B,C...., MLM-2 (A-B B-C) is used for measure the HD/VD/SD/HL/HR from two nearly
points.

o,

Ay,

MLM-1 (A-B A-C) MLM-1 (A-B B-C)

5.2.1 MLM-1 (A-B A-C)

5.2.1.1 Calculate by distance measurement.

Press 1.MLM-1(A-B, A-C) to enter the step-1 (pic b); Press (F2) R.HT to input the prism
height (pic c), press (F&) ENT to confirm; Aim at target A and press (i) MEAS and enter
step-2. Aim at target B (pic e) and press (F1) MEAS, the dSD, dHD, dVD and HR from A to B
will be shown on the screen (pic f).
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Press (F1) NEXT to repeat step-2 and aim at the target center of point C (pic g). Press (F1)
MEAS, the dSD, dHD, dVD and HR from point A to C will be shown on the screen (pic h)
Press (F1ONEXT to repeat the steps, press €@ to exit.

5.2.1.2 Calculate by coordinate invoking

Assume that the coordinate file with 19 control points “19con.csv” has been imported to
FIX.LIB file in N6 total station.

The picture shows the plot map for K1, K2 and K3. The length of side and the angle can be

calculate inversely through the coordinates of those three points.
K1ga¥u=2 448 505

Unit: m S =432 775951
Hy =296

Use the coordinate of K1/K2/K3 as point A/B/C to calculate the edge.
Press 1.MLM-1 (A-B A-C) to enter the step-1 (pic b), press ((F4) LIST to enter the point list.
The cursor will remain in the first line K1 (pic c), press @bto view the detail for K1 (pic d).
Press (F2) YES to step-2 (pic e); Press (F4) LIST and move the cursor to K2 (pic f). Press
(D to view the coordinate of K2 (pic g).
Press (F4) YES, the dSD, dHD, dVD and HR from point A to B will be shown on the screen
(pic h). The value of dHD and HR are same to the value on the picture noted.
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Press ((F1) NEXT to repeat step-2 (pic i). Press 2 LIST and move the cursor to Q3 (pic j),
and @D to view the coordinate of Q3 (pic k).

Press (Fa) YES, the dSD, dHD, dVD and HR from point A to C will be shown on the screen
(pic 1). The value of dHD and HR are same to the value noted on the picture.

5.2.2 MLM-2 (A-B B-C)

5.2.2.1 Calculate by distance measurement.

Press 2.MLM-1(A-B, B-C) to enter the step-1 (pic b); aim at the prism center of point A (pic
b) and press (FL) MEAS to measure the distance and enter step-2.

Aim at the prism center of point B (pic c), press (Fi) MEAS to measure the distance. The
value of dSD, dHD, dVD and HR from point A to B will be shown on the screen (pic d).

Press (F1) NEXT to repeat step 2. Aim at the target center of point C (pic e), press(Fi)
MEAS to measure the distance, dSD, dHD and HR from point B to C will be shown on the
screen (pic f). Press (1) NEXT to repeat the steps.
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5.2.2.2 Calculate by coordinate invoking
Press 2.MLM-2 (A-B B-C) to enter the step-1. Press (Fa) LIST to enter the point list, the
cursor will remain in the first known point K1 (pic c)

Press 2.MLM-2 (A-B B-C) to enter the step-1 (pic b), press (F4) LIST to enter the point list.
The cursor will remain in the first line K1 (pic c), press @Dto view the detail for K1 (pic d).

Press (F2) YES to step-2 (pic e); Press (F4) LIST and move the cursor to K2 (pic f). Press
(D to view the coordinate of K2 (pic g)

Press (F4) YES, the dSD, dHD, dVD and HR from point A to B will be shown on the screen
(pic h). The value of dHD and HR are same to the value on the picture noted.

Press (Fi) NEXT to repeat step-2 (pic i). Press (F©) LIST and move the cursor to K3 (pic j),
and @@ to view the coordinate of K3 (pic k).

Press (Fa) YES, the dSD, dHD, dVD and HR from point A to C will be shown on the screen
(pic 1). The value of dHD and HR are same to the value noted on the picture.
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5.3 Z Coordinate
Press 3.Z coordinate to enter the coordinate selecting page (pic b), press (F) ENT to
confirm.
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Press 1.0CC PT INPUT to input or call the occupied point. Press 2.REF MEAS to calculate
the Z coordinate inversely by distance measurement. And using the calculated coordinate
to replace the current one. Please also set the backsight based on the guidance.

Press 1.0CC PT INPUT under “Z Coordinate” menu (pic b), Point 1 will be shown on the
scree. You can press ((F1JINPUT or ((F2) LIST to input or call the occupied point.

Press CF4)ENT to view the coordinate of point 1, press (F4)YES to confirm.
Input the instrument height (pic d) and press (F4) ENT to confirm.

Press 2.REF MEAS to enter the measurement page of reference point (pic f). Press (F2)
LIST to enter the point list, move the cursor to point 4 (pic g)which should be requested
and press D to view the coordinate of point 4 (pic h).
Press (Fa)YES and input the R.Ht (F4)) ENT to confirm.

Aim at the prism center of point 4, press (F4) YES to start measurement, the result shown
as picture k. Press (CF4) CALC (pic | ) and (F4)SET to calculate the azimuth from point 1 to
point 4 (pic m). Press (Fa) YES to well-set the equipment (pic n).
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In “Z Coordinate” page, press 1.0CC.PT INPUT to enter the next page as picture o shown.
Point 4 will be shown on the screen, press (F2) NEZ to view the coordinate for current
occupied point. Compare with picture ¢, we can find that the horizontal coordinate has
not been changed , but the Z coordinate has been updated by the new height.

5.4 Area

Through the actual measurement for vertex, Area is used for area and perimeter
calculation for polygon.

Press 4.AREA under “Program” menu (pic a). Aim at the prism center of point 1, press (Fi.)
MEAS to measure the distance (pic c), the coordinate will be shown on the screen and skip
to the next point (pic d); Aim at the prism center of point 2, press (Fi1) MEAS to measure
the distance (pic e), the perimeter and the coordinate of point 2 will be shown on the
screen (actual it is the HD from point 1 to point 2), without area (pic f); Aim at the prism
center of point 3, press (F1) MEAS to measure the distance (pic g), the coordinate of point
3 and the area & perimeter among point 1-2-3 will be shown on the screen (pic 4).

Aim at the prism center of point 4, press (i) MEAS (pic i), the coordinate of point 4 and
the area & perimeter among point 1-2-3-4 will be shown on the screen (pic j)

You can measure the left vertexes, and the equipment will calculate the area and
perimeter based on the current points. The measurement of vertexes should based on the
order of point 1—point 2—point 3...., by clockwised or anti-clockwised direction.
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After the measurement, press (F3_) UNIT to change the unit for area or perimeter.
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5.5 Point to Line

As picture shown, the theory of point to line is: measure the distance between two
arbitrary point P1 and P2, set P1 as original point, azimuth from P1 to P2 as N axis. The
equipment will calculate the horizontal coordinate NA and EA for the occupied point A.
Then measure another point P, to calculate the coordinate NP, EP and ZP for point P.
EA and EP should be the vertical distances from point A/P to Line P1-P2.

L€

1.

Set the equipment on point A. Press 5.Point to Line under “Program” menu (pic a) and
enter the coordinate list (pic b), press (FA)ENT to select the file and enter the page for 1°
point (pic c). Press (Fz) R.HT to input the instrument height and reflector height (pic d).
Press (F4)ENT to confirm.

Aim at the prism center of point P1, press(Fi) MEAS, the equipment will skip to the page
for 2" point (pic f). Aim at the prism center of point P2 (pic g), press (Fi)MEAS, the dSD,
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dHD and dVD from point P1 to P2 will be shown on the screen (pic h).

Press (Fa) OCC to view the coordinate of point A under the independent coordinate
system (pic i); E0=21.439 means point A is located at the right side of line P1-P2 with
vertical distance 21.439m

Press (F2) P1/P2 to back to the page of pic h. Press (F1) NEZ to enter the measurement
page for coordinate. Aim at point P and press(_F4) MEAS to calculate the coordinate under
this independent system (pic k). E0=-9.844m meas point P is located at the left side of line
P1-P2 with vertical distance 9.744m.

Press (F1) EXIT or €9 to exit the function of point to line.
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Roads in N6 system is a kind of program wrote by Linear Element Method, which can

calculate the coordinate of middle line by positive and negative computation.

In this program, it allows the non-completed transition curve with random deviation angle

’

the direct-turning line, and the arbitrary Short-Chainage. Also it included the function of

coordinate calculation by positive and negative computation, the one by one calculation

for piles; It can also handle the processing of horizontal curve in any combination.

6.1 Case Study - Horizontal & Vertical Curve in Ramp

6.1.1 Design Drawing for Horizontal &Vertical Curve

Pic 6-1 on the below is a flat curve from an e-ramp road, shown by linear data sheet. The
data of vertical curve is listed on Form 6-1. In this case, the length of No.3 circular curve is

longer than the half-perimeter of this circle.

/ Direction & 7
&

PIC6-1: Designed Drawing of An E-ramp Road in Zhejiang, China

&
il
4 &,

s
¥4

E-Ramp data by linear elements method

QD | EKO+000
ZH |
HY [EK
YH |EK
GO | EKo+
)

| EKO+155.816

9| 167410101.57
H7°1001.5"
1677107015 R6

Azlmuth L‘m

Coordinate of side piles

No x/m

1 |3 327 BH2,665 478 T
B44.771  4TH 644,820

48677

861,569 478 ¢

103

5,301 | 471

Direction
i,

FORMG6-1: Data Sheet for Vertical Curve & Slope

PT Pile No. Height Slope Radius Tangent External
Name H/m i/% R/m Length T/m Dist. E/m
sab EKO0+145 17.066 -1.2
SiD1 EK0+190 16.526 3300 44.785 0.304 -3.91
SID2 EK0+376 9.244 2 500 55.787 0.622 0.55
SZD EKO+484.973 9.841
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The horizontal curve of this ramp was connected by 5 linear elements.

1% linear element is the straight line (R=22); 3¢ linear element is a circular curve; 2", 4t
and 5% is a transit-curve, this drawing only mentioned linear constant without starting
radius RS and ending radius RE. However, RS/RE is necessary for the road program on N6
total station. Please calculate the starting and ending radius for 2"¢, 4" and 5% curve
before the beginning of job.

6.1.2 How to Use N6 to Calculate the H&V Curve in Ramp
6.1.2.1 Create a new file as the current job.

Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page (pic f).
Input a new name “E_RAMP” as an example (pic g), press (F4) ENT and (F4) OK to set.
Back to the last page.

J
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(a) ) {e) (d
1.SELECT A FILE Koad 1ile } kBnad 1iin i knad il i
2.Input H Curwve & 1 + +
3.Input U curve 4 || FILE :[EEIZIEE < || Fice EEIIL # Selup File Dunet =
4_InputRepturePilefy i i
£.Cal HMainPt Data & 3 . s
6.SELECT SO.FILE RALK 1151 M FHI ALK 1 LS1 ALIMH 1ML K
|

[ [ I | [ | I [ ] i ] | i |
(e ( (g (h)
* you can also press (F2)LIST to call an existed file as the current file.

6.1.2.2 Input the designed value of horizontal curve

(1) Input the starting value

Press 2.Input H Curve in “Roads” (pic a) and enter the elements list (pic b); Press (Fa)
ADD to add a new element (pic c). Input the characters, start number of pile, coordinate
of middle pile and azimuth value (pic d). Press {F4)ENT to confirm and move the cursor to
next line.

1.SELEET A FILE % + || start char-H v§ start  Chars E Kf
2.1nput H Curve % | I G_ARAAM t || CH = A_RONAM 4
3.Input U Curve 3 4 Mot [T T H @ 3dZE02p ngLom 2
4_InputRepturePilefy I Fo: Q. RAOARM F : L7RTPA_LSO0M §
S.Cal MainPt Data @ E ||l nz : wod ou.e = LR 16771071 s
6.SELECT SO.FILE roT DEI . ADD || EATE Al PH_FNT RACK FHT

i i f ] 1l il i i i i f J Il i i

| i td

{a) i ]
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(2) Input the designed value of 1%t line

Press ((F1) STR to input the designed value of straight line (pic f). When the 2nd line share
the same asix with the 1%t line, you only need to input the length of 2" line in next step.
Otherwise, both length and deflection angle are necessary.

Press (¥) to move the cursor to the deflection line. Input minus value for the left
deflection angle, input positive value for the right deflection angle. In this case, the 1% line
do not have the other linear elements following. So you can keep the deflection angle to 0
and input the length only (pic g). Press @) or (F&) ENT to check the azimuth angle and
coordinate of middle pile (pic h).

(3) Input the designed value of 2" transit curve

Press (F3) TRNS to input the designed value of transit curve (pic a), RS (starting radius), RE
(ending radius) and length are necessary. Please keep the lacked value as 0 when R = oo .
The length should be minus when the transit curve towards the left; on the contrary, the
length should be input in positive value when the transit curve towards the right.

Input the designed value of 2" transit curve (pic b) and press (F2) ENT to check the
azimuth angle and coordinate of middle pile (pic c).

1ransitionu i IFansitinniey t | ve arignnentwr 1 Arc o3 4
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[ a_amoen 5 || pe s 55 . 0O00N o W ssvoess.stem o || 1en: PRI
Lun.: 9. 068a6m ’4 eo IR : E : n7BFES.F1Em o E
LI L1} BALI 1M S0 RRETHHE RO FHT
] 1] I ] ( 1 i [ [ ] { I J l
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nri Wt i HS Alignnent W ] IFdansiLivinwn } Hé Alignnent g 1
Rl : ML TR T sz 23 06" t Ks = oL gHUEm i ez : 20°31 320
ten. EEEDIEFR n ; (| o ;s sHGE. SY0m : Ee = W aiam o H ©  USYIHEH.HSIN :
! E : WFBAES 83 1m . e -CORCED v ; E : NPEFE9.929n
Bk FHI K11 AR 1HHY RACK FHT HIEQRE NS
.I 1] I 1 [ 0 [ I 1 1] I 1 I 0 1
{e) [§N] () (h)
lransitionu. I NS Rligniment ' 1 n unstart I
[ wonmom || 6z s o 19t b * TIH 1
Fe :  ©0p3a.dgvom o H oo UBZZERM_EISM E E‘ I:"""""““ b
ten. - MEETPREERN 4 || € : A7esz.toom o (| COE—
RN THT KT1H Ak LLLES EPIT PEL. ADD 1on1 ol . RABD

o @mc_fb & E[Lt)ei}@ @ @ ®1k}E @ @& Gbm@
(4) Input the designed value of 3™ circular curve

Press (F2) ARC to input the designed value of circular curve (pic d), the radius and length
are necessary. When the curve towards to the left, the length should be minus, in the
contrary, it should be positive. Input the data (pic e) and press (Fa) ENT to check the
current azimuth angle and coordinate of middle pile (pic f).

(5) Input the designed value of 4™ transit curve
Press (F3) TRNS to input the designed value of transit curve (pic g) and input the value
based on the previous description. Press(_F4) ENT to check the current azimuth angle and
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coordinate of middle pile (pic h).

(6) Input the designed value of 5™ transit curve

Press (F2) TRNS to input the designed value of 5% transit curve (pic i). The length should
be minus because this transit curve towards the left, press((Fa) ENT to check the azimuth
angle and coordinate of middle pile (pic j). The system will calculate the data of ending
point, compare with the designed data as below:

Form 6-3 Comparison between Calculated and Designed Value

Pile x/m y/m o
Calculated EK0+626.087 3327880.336 478802.099 90°19' 37"
Designed EK0+626.087 3327880.333 478802.100 90°19' 41"
Deviation 0.000 0.003 -0.001 -0°00" 04"

Press & back to the elements list, the cursor will remain at the last element in default.
Press (F1) EDIT, (F30 DEL or (Fa) ADD to edit, delete or add the elements.

* please notice that(F3) DEL is used to delete the last element, not the selected one.

6.1.2.3 Input the designed value of vertical curve

Press 3.Input V Curve in “Roads” (pic a) and enter the elements list (pic b); Press (F2) ADD
to add the value of starting point, (F2) ENT to confirm. Input the designed data of slope
point SJD1 (pic d) and (F#) ENT to confirm. Repeat the steps until the slope points are all
included in the system.
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2.Input H Curve ﬁ i llen : s, peeom || CH O 2 100. 00090 _*1'
3.Input U Curve k] A - N
. E N | ELEw: 1652600 .

4. InputRepturePilefy [ treu REEL o N - " |
5.Cal MainPt Data @ £ || Rou. -EEEETT -
6.SELECT SO.FILE T DEI . ADD || vnie 1HI BALK LI
i 0 0 i i i 0 0 i i i i [i i i i

{a) () (5] i)

Ul AL 5J0MF § Ul AL S0 i Ul Al S.Hs ¥ Tun g
tho oz seaoumanm L |l e - LU T i CH 0. 00 0cl] : 126. 600+
1w w_vnaum 3 |[ 1Liw: Y. #u1um . || ELEV: 0. 008 .. LU
. . 3 53l . 9730

van . [EETE -« || “an-- [ETTTEn « || Fau.: 6.B698n - “
LA I HI LALK EHI LA I HI orr ol nni

I 0 0 { 1 I 1 1 ) 1 I i i { [i i
G o oo e e @ @ @@ e &3 @ " =D
e} (N (g ny

Press @& back to the elements list, the cursor will remain at the last element in default.

Press (F1) EDIT, (F3) DEL or (F4) ADD to edit, delete or add the elements.
* please notice that (F3)DEL is used to delete the last element, not the selected one.

6.1.2.4 Calculate the coordinate of main pile

In this case, there is no Short-Chainage included. Press 5.Cal MainPT Data under File menu
to calculate the coordinate of main pile directly. The coordinate of ending point will be
shown on the screen (pic b).
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Consider that the ending pile for vertical curve is EK0O+484.973, smaller than the ending
pile for horizontal curve: EKO+626.087, so the height for the ending Chainage on
horizontal curve should be 0, which means this point does not have designed height. Press

(F1) LAST to check the last data one by one (pic c-g).

6.1.2.5 Export the data

Press 6.Export Pile Coord under road menu (pic a). Input the interval between center
piles(5m), the interval from left (0.75m) and right (9.75m) to the center. Press (F4) ENT to
confirm and export the data.

1.SELECT A FILE * 4 kipartFile Loard kxportPile Coord
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The data can be transferred by SD card, Bluetooth or mini USB. Please check Chapter 4.2.2

Data Transfer as a reference. 0
(DConnect PC and N6 total station by FEH@E=FE

Bluetooth or USB cable.

@Open the Cor_pmunication software,

then click ‘I‘h"if to connect the .

equipment. Click OK to close the -

dialog.

@ Click ﬁ; [Receive] to activate the

data receiving from N6. Click OK to
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close the dialog.
@The coordinate of main points and middle pile will shown on the screen.

5,91 48, 3281506.741 40,0000
K2 ST IF E1AZAT. 4250, 5281 A7.0.0000
106, K2 45500051 41962 f120.0.0000
U8 45.0.0000
81521.4209,8,0800
BI505 6167.0.0000

South Total &

] receive dats ok!

12 K'ii'JBlkL'\.L;I'JN“).ﬁ’!
+ 500,61 156755
S0 0,61 R TR BERT, AZR 1000, IMSOdOﬂII

124, K30 450.0,61 3969,0558, 3281 005.0721.0,0000
M1 253 SO0 RT 142 13751, 3200 HHL02 75, 0.0000

Iﬂmlh oMb i

N6 will export all the coordinate of main points before the piles. Each line on the screen
shows the coordinate of point on the curve one by one. The format is South CASS format,
in “Point Number, Pile Number, Y, X, H".
P E RANP.DAT - itF &

TR, EKB-S8SR, hTHTAN. 9287, 332787 0. 8918, B, 00E0
123 ,EKB+SO0, K78764. B140, 33278805081, 0, 000a
123_L,EKD+S90L AWTHT766. 0205 33278813480, 0. 0000

THD WEED S R0 MERE

00_GD, EXG 000 000, 4787204500, 33268020 4450, 0, 0000 M 123 B ERD+SOBR, hTETES D305, 932787 0. BABN 0, DOND
00_Qp_L,EK0+000. 0A6L,1W78721.1903,3320828. 6514 ,0. 0800 124, ERB+595 478771, B130, 332788 8.5550 , 8. DADO

00_0D_R,EXG+A08. BABR, L7R710.9525 3329818 . 1195, 0. 08D 124 L, EXD4 5951 K7RT71_A281,3327681 2058 , 6. ARAR
@1_ZH, ENB4 155 816, 478755 _0671,3327968 5618, 169151 124 R ,ERD+SOSR &7A770_9229 4227670 8862, 0. AADD

W_ZH_L EKB155 8160 4TR755 79BN, 3IZTHAE. T276, 0. 000N 125 EXDABN, BTHZT6_ 1137 JI27880.5151, 0_A00A

O_2H_RLERG 155 . 8160, A7B745 5606, 3927066 . 39548, 0. 000 125 L ,END+600L 78776, 0197 33278812650, 0. 0000

B2 WY ERD+ 242 950, W7RPSS . 3153, 3927783, 71157, 16, 475h 125 _HERG+GOBR  hTBTT5. 9356, 9327870, 7658 0. 0000
02_HY_L EK@+242, 3540 478755 9933, 3927783, 3951, 0. 00008 126, END+6B5 578781, 01395, 392788 8. 5750, 0. BA0Y

0Z_HY_REWO 242 54K, U4TR74E 5011, 3927787 . 9636, 0. 0000 126 _L,EXD+6U5L ,h7B781.0193,3327061.2258 0, 0000
U3_VYH ENWATT 276 TBG56 BB 08, 3327862 .9902,9. 7968 126_R, EX@+605R A7H7E0. 9388, 93278707261, 0. 0000

03_YH_L . EKB+h77 2761 ,A78650 4230,5327863 . 5843, 0. 0000 127, ENB+618, 578786 6194, 3527688, h365 , 0. DAOA

B3_¥H R, ERU=h77 . 276R 4TRG6G2 8317, 3327855 2669 , 8. 0000 127_L ERB+A18L h7TRTS6 . 0189 3327881 1885, 0. 0008
Bh_BOERB+5AE .10, W7R730 .B201,3327HE 0. 8929, 8. A8AN 127_HERB+610R  h7RTRS . 9425, 332787 06887 , 0. A0AN
B4_GO_LERDe563, 140 4TRTIY _B360, 3927815629, 0. 0000 1260 ENDE15  B7TR791 0133, 3327 R0 0. hE32 , 0. 0800

D4_EQ_RERBS63. B4R, WTRTEY. 797, 3927071 063, 0. 000 128_L  ERB+ 6150 ,h7B791. 184, 93278611531, 0, 0000
U5_ZD,EXG+620.. 087 STHAHZ . 1001, 3327980, 9333, 0. 0000 128 R, ERB+6I5R W7 BTR0. 9465 , 332 TH7 0, 6534, 0. 0000
05_7D L ,EKG+626. BR7L L7REDZ . 1043,3327881, BR33, 0. BADD 129,EKB+6208, 578706, A132,3327888.3761 , 8. BAAA

05_70_R,ER@4626. BETR , LTRAN2 - BUA2 ,2I27A70_SHIL, 00800 129 L, END+620L 578796 8179, ,3327881.1281 8. aB00

i, ENBs BAS  M7HT21 5695, 13280156099, 0. 0000 129 _R,END+620R  B7R795.9511,3327870.6208, 0. asoq

6 L ENB+ROSL  4THT22. 0008, 33280157765, D 000a 130, EHD62S hTERIN . R131, 33278683306 , 0. 0000

O_R ENB+DOSRA  4TH712. 0631 , 3328013 . 4440, 0. DADD 130 L EX@+O25L BTHEOT. 0175 J32THEY. 0896, 0. 0000

7L ERB- B0, W7HT22 . 6801,3328010. 7348, 0. 0000 |an AL ENB+A25R , 6TREA0. 9561, 232787 0. 5897 , 8. a0an L
7_L,ENBeIOL 476720 5114, 3328010504, 0. D0A0

T_R,ERBr IHUR 4767131736 , 328008 5692 , B. 000 Lz 360, ol

Use Windows TXT to open the file E_RAMP.dat (export via SD card)

* Note: if SD card already inserted into N6 when execute the export command, the
program will export the data via communication port and SD card in the same time.
But the dxf file will be transferred via SD card only.

6.1.2.6 Use AutoCAD to open the dxf file
Open the E_RAMP.dxf by AutoCAD, you can save the file as dwg.
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6.1.2.7 Layout points

@ Input occupied point under existed file

Before the piles S.O, please input the occupied point GS1 and GS2 from PIC6-1 under
existed file as the STN and BS point.

Press @) (3> Memory MGR to manage the memory (pic c), press 3. Fixed PT to enter the
point list (pic d). Press (7) ADD to input the coordinate of GS1 (pic e), (¥} ENT to confirm
and back to the point list (pic f). Repeat the steps to add GS2.
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@ Set the STN and BS
Press 6. Roads, 2.0CC. PT INPUT and (F2) LIST to call GS1 from the point list (pic e), move
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the cursor to GS1 and press @ and (F£) ENT to select. Input the instrument height (pic g)
and (B ENT to confirm.
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Press (72) YES to set the BS, (FZ) LIST to call GS2 from the point list (pic j). Press &% and

aim at GS2 and press (F2) YES to set the backsight.

® Coordinate calculation and 5.0
On the main menu of Roads, press 4.LAYOUT PT (pic b). Input the pile number 205, left
0.75m and right 9.75m as an example (pic c), press (F) ENT to next step (pic d).

(F) ENT to select. The total station will display the azimuth angle from GS1 to GS2 (pic ),
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Press (F2) MIDE to check the coordinate of middle pile (pic e). Press () OK, it will shown
the HR/HD difference from STN GS1 to pile EK0+205 (pic f). Please check Chapter 4.3
LAYOUT as the reference.

After the layout of middle pile, press && to back to the last page (pic g). Press (F2) Left to
check the coordinate of left pile EKO+205L (pic h), press (¥ ENT, it will shown the HR/HD
difference from STN GS1 to left pile EKO+205L and finish the S.O. (pic i).

After the layout of left pile, pressE& to back to the last page (pic j). Press(Fz)Rigt to check
the coordinate of left pile EKO+205L (pic k), press(®)ENT, it will shown the HR/HD
difference from STN GS1 to right pile EKO+205R and finish the S.O. (pic I).

*Note: consider that pile EK0O+205 belongs to the vertical curve EKO+145 - EK0+484.973,
the height of EK0+205 will be displayed on the screen (pic e). But the designed height of
left and right pile will keep 0 (as pic h and pic k shown). When the coordinate of
left/right/middle pile shown on the screen, input the point name and press (Fz) REC to
record the data under the current file.

6.1.2.8 Inverse calculation
@ Inverse calculation from point 1
Press 5. Coord Inverse in Roads menu (pic b), press (¥2) R.HT to input the target height.

There are three ways to get the coordinate: a) Press (F3) NEZ to input the coordinate by
manual; b) Aim at the target and press(F1)MEAS to measure; c) Press (Fa) LIST to call the
point from list.

EG. Use manual input as an example

Press (F2) NEZ and input the coordinate of P1(point 1 from PIC6-1) , press(Fa)ENT to the
next page (pic d). Input the linear element number for point 1 (pic e), if you don’t have this
data, keep O for this page. Press (F&) ENT to find the linear number for point 1. The system

will calculate the minimum data for side pile automatically.

As pic f shown, the first line n=5 means the vertical point of P1 is on the 5% linear element;
the second line EK0+572.645 is the pile number of this vertical point; The value on the
third line is -1.913m, the minus value means the point is on the left of middle line. If the
edge difference is > 0, it means the point is on the right side. Press (F)P1 { to the next
page, it will display the coordinate of middle-pile on the screen (pic g).

Press (¥2) S.0 (pic h), and (¥ OK to confirm, it will show the HR/HD difference from STN
GS1 to the vertical point of P1 (pic i). The steps to layout (S.0) this point are same to
previous chapter.

* Note: In S.0 step (pic h), press (&) to move the cursor toward the line of point name.
Input the point name, press (F2) REC to record this point under current file.
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As the drawing shown on PIC6-1, P1 has two vertical point on 1% and 5 linear element;
the system calculated in the first time is the vertical point on 5™ linear element (pic g).
After S.0, press & back to the page of V Pile Coord (pic j). Press (F) P2 | back to the page
of coordinate measurement (pic k). Press(#) NEZ again to check the latest coordinate
which has been input by manual recently (pic I). Press (F) ENT and input 1 in this time
instead of 0 (pic m), press (@) ENT to calculate the coordinate of P1 on 1% linear element

(pic n). Press () P1 | to check the coordinate of middle pile on 1% linear element, then
finish the (F2) S.O steps.
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@ Coordinate inverse calculation from point 2-5
Input the coordinate of P2 by manual and calculate the vertical point on road (pic a-d). The
pile number EKO+455 belonging to the range of vertical curve, so the height will be shown

on the screen.

Input the coordinate of P3 by manual and calculate the vertical point on road (pic e-h).
The pile number EKO+475 belonging to the range of vertical curve, so the height will be

shown on the screen.

Input the coordinate of P4 by manual and calculate the vertical point on road (pic i-l). The
pile number EKO+230 belonging to the range of vertical curve, so the height will be shown

on the screen.
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Input the coordinate of P5 by manual and calculate the vertical point on road (pic m-p).
The pile number EK0+125 is out of the range of vertical curve, so the height will be shown

as 0.

rul +
WFsEan_sm t

(LIS

Input L Llenant 4

Inuerse Besult n-if 3

U orile toard n-i 3

i ] 1 EKg+455 . pogt H : 33278h6.66%m 1

v TR » || L oceere G 1 Agen 5onwhm Y 1o mewant_wnan o
7o A-ANAn - || Hupi: -9.677m [ 2 : 96770

[ILTHS 1HI N THT HINT ) XL %0l )

I | I 0 { I L 0 ! 1 I} i I (I a I
(@) (b (<) (d]

EHIRL . LN 4 Input L Llenent + Inuerse Hesult n-% 4 |0 1Hte Ganra nou ¥ |
H i 1227AR1.%A00 L 1 Mg kil M : 33278%a.G6hm 1
E : L7EE5S. 1930 _'] L tiere : D A Educl 01 mh [ BAHOBT _HHAm o
<IN 5 || Wi 9.786 mg Z = 96770
IR I N1 N rHT HF:1 Pl HEXT s 1
| [ [ i i [l [ i ] ] i [ {0 il

o= CE){ ]C‘-’-_‘-D s=5 '|' = E35) F':D & @ @D_MCSD

e (n () [

LUNHI . THIUL 4 Input L Llen=nkt 4 Inverse Kesult n-z f U rile pard n-¥ 4+
H : 3327725.301m 1 .0 RS THE T T Horoomeeseus rwem cl
v meweey veon || treme : NG F] 14980 wowntn 3 E : NWPEFED.5GBm o
z ;AT x 3 [I33E 15.956m = 4o 18 whhm
ALK 1HI NARIE rHT HFXT Fi, HFET 5. ral
i | 1 i I [ [ [ i ) i l [ | ]

(i) ) (k) in

LUDKD . THIUL 1 Input L Llenent 1 |Tiverse Resuttn=1 % |[ 0 rite taora n-1
Mo dEEsEaE ol 1 i . Ex@-125. oot H : 83327898.607 ni
E D NSESAB_EvEm L tiere : D F | Euger o_noo .\m E : W7A7LE 223 n
‘ || wunis v.owemg || [2:  e.eenng

Nk naci ruT MEXT L B HrXT =.n rzl
1 i i ] [ 1] fl i ! i i} L | I a i

(o R 5 S = R a5 S 5 S - R = I = B 5 R - S = b T 0 S - e = 5

()

o)

()

*Note: User can draw the coordinate P1-5 on AutoCAD; command LINE to draw the
vertical line from P1-5 to middle line of the ramp; command di to measure the distance;
command id to check the coordinate of vertical point.

6.1.2.9 Layout the middle and side piles
Press 6.Export Pile Coord under road menu (pic b). Export the file E_RAMP.dat to SD card.
You can also import those data into current coordinate file, and then stake-out the points

in LAYOUT/MENU page.

@ Import the coordinate of piles into current file
Press 2.LAYOUT in menu, press (FZ)LIST, (FTDNEW (pic f) to create the new file “E_RAMP”
(pic f) and press (¥4 ENT to confirm (pic g). Press (F2) IMP to the root menu of SD card,
move the cursor on dat file you needed (pic i) and @B to import the data into internal
memory of N6. After the data import, the screen will shown as pic |. Press @D to set
E_RAMP as the current file.

*Note: N6 can save 37,500 points in internal memory in maximum. If the quantity of

points is larger than the limitation, please edit the data by Windows TXT and separate
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it into several files, or enlarge the interval of piles when export the coordinate in Roads.
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@ Call the S.0 point from current file
Press 3.LAYOUT PT under LAYOUT menu (pic a) to check the layout data (pic b). Press()
LIST and move the cursor to “01_ZH” (pic c), press &b to view the coordinate (pic d), press

E
(F4)

YES to check the detail information (pic e). Move the cursor to PCODE line to check
the full code, 20 digits in maximum (pic f). Press (Fa) ENT to confirm.

Input the target height (pic g) and press (Fa) ENT to confirm. The system will shown the
HR/HD difference from STN GS1 to point 01_ZH (pic h)
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6.2 Case Study - H Curve in Renovation Project
6.2.1 Design Drawing for the Horizontal Curve JD17

PIC 6-23 on the below is a flat curve shown by intersection method, it is a renovation
project located in Guangdong, China.

pile No & I : Features /m )
N Azimuth Radius Transit  Transit | Tangent | Total Straight
Coordinate | a |Parameterlength | Length | Length |Line
[PTK11+349.420 | [
QD | N 2626 870.231 | g, -=307°23'38,35" (Inverse calculation by QD and JD17)
[E]50354882 | _ _ _ _ . 5
P | K11+485.969 | 0 0 136.549
J017 | N [2626953.156 | 24°46'36.2"(2) | 621.25 | { { | 269.448 |
E |50 246.397 1779.189 5| 90,159 | 137.172 .
[PTKII+714.614 | [ St
ZD | N | 2627 004.034 | gy ~28273702.03" (Inverse calculation by JD17 and ZD)
'E [50019.103 |

Mote: the 2nd transit curve in JD17 is not complete, azimuth angle for point YH is 234°57'56.09"

In theory, the flat curve designed in intersection method should have 4 flat curve across in
an intersection point. They are: 1% transit curve, circular curve, 2" transit curve,
intermediate straight line before two intersection points.

The constant for 1t transit curve A1=0, so JD17 only included circular curve and 2"¢ transit
curve in this situation. The length of intermediate straight line between main point HZ to
the last intersection point (ZD in this case) is 95.746m; The line from QD — YH is called
the intermediate straight line from start point to JD17, with the length 0. So this road
should have 3 elements only: circular curve, 2" transit curve and straight line HZ-zD.

The total length of this curve JD17: L=269.448m the length of 2" transit curve:
Lh2=90.159m, but the length of circular curve is unknown. It can be calculated by Ly = L-
Lh2 = 269.448-90.159=179.289m.

The 2™ transit curve in JD17 is an incomplete transit curve, the starting radius of transit
curve equals to the radius of circular curve Rs=621.25m, the ending radius is not included
in the drawing. You can calculate it in South MSMT app or the other related calculator to
find out the ending radius Re.

6.2.2 Transfer the Form into Linear Elements
Select the data from PIC 6-23 on the below. Consider that the turning angle on JD17 are all
left to the direction, the length of 1°t and 2" linear elements should be minus.

FORM 6-4 Linear Elements Data for Road JD17

PT Pile No. x/m y/m Azimuth Angle aqp

QD | K11+349.42 | 2626 870.231 | 50 354.882 307°23' 38.35"
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NO Rs/m Re/m L/m Note

1 621.25 621.25 -179.289 Circular Curve

2 621.25 632.4405 -90.159 Incomplete Trans-Curve
3 0 0 95.746 Straight Line

6.2.3 How to Use N6 to Calculate the Road in H Curve

6.2.3.1 Create a new file as the current job.

Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page (pic d).
The system will select the latest file in default. Press (Fz) LIST and (F1) New to create a
new file “JD17”. Press (F4) ENT and back to the file list (pic g). Move the cursor to JD17 and
press @@ to set the file (pic h).
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6.2.3.2 Input the designed value of the horizontal curve

(1) Input the starting value

Press 2.Input H Curve in “Roads” and enter the elements list (pic a); Press (F4) ADD to
add a new element (pic b) based on the FORM 6-4. Press ((F4) ENT to confirm and back to
the elements list (pic c).

(2) Input the designed value of 1% circular curve

Press (F2) ADD and (Fz) ARC to input the value of 1%t circular curve from FORM 6-4 (pic
e), the length of circular curve should be minus, press (Fa) ENT to confirm. The ending
azimuth and coordinate of middle pile will shown on the screen (pic f).

(3) Input the designed value of 2" transit curve

Press (F2) TRNS to input the value of 2" transit curve (pic g) from FORM 6-4. The length of
2" transit curve should be minus, press (F2)ENT to confirm. The ending azimuth and
coordinate of middle pile will shown on the screen (pic h).

(4) Input the designed value of 3™ straight line

Press((F1) STR and input the data from FORM 6-4 (pic i). The deviation angle keeps 0 when
the 3" straight line compatible with the direction of 2" transit curve. Press (F&) ENT to
check the azimuth angle and the coordinate of middle pile (pic j).
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(5) Calculate the main coordinate
Press &% and back to the elements list (pic k), press &®and 5. Cal. MainPT Data to check
the number of ending pile and coordinate of middle piles (pic m). The compare result

shown on FORM 6-5.

The ending azimuth will not display completely because of the limitation (pic m). The
azimuth angle from FORM 6-5 was collected from pic j.
Press (F1) LAST to check the main points one by one (pic n - p)

FORM 6-5 Compare between calculated result and designed result in JD17

Pile Number x/m y/m o
! 1)
Calculated | K11+714.614 | 2627 004.034 | 50019.103 | 282°37’ 02.03"
Designed K11+714.614 | 2627 004.034 | 50019.103 | 282°37' 02"
Differ 0.000 0.000 0.000 0°00’ 00.03"
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- o, saom = s H_ aHMEm [ 2 : a_paen £ - A_0NAAm [
1ani HFST || 1as1 HFXT || 1ast HIXT || 1 ast M1
:. i ] [ ] I ) | i |

6.2.3.3 Export the data to SD card
Press 6. Export Pile Coord (pic a), input the interval between center piles(5m). If the
interval from left and right keep 0, the equipment will not export the side pile to SD card.
Press (Fa) ENT to confirm and export the data “JD17.dat”.
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1.11i
2.00
3.BN
h.LA
5.Cn
L B

e f
C.F1 IMPUL +
CKEIGHT A
YOUT PT =
ol Tnuerae

portrile Loord

i
D

Open the “JD17.dat”

[ [
& &

(a)

ExportPile Coord Tzportrile Gomd  § ExportPile Coord
pile splER o7 oare.oary £ || pile splEEEN
L margi 8.866m | 2 L margi a.888m
R margi 8.8688n . 35 Bl nargi 8. an6n
BACK ENT E#IT BACK ENT

il | | 0l i I 0 I

Eh)® o G @& ]CED @ & @[n@ @@
8 (e A

by Windows TXT as below picture shown. Consider that this file

doesn’t including the data of vertical curve, the height of all those points will keep 0.

11, K11+500,58313
12, H115505 ,SRARD .
13,K11+410,50305.
14, K11+415, 50300
15,011+420,50296.
16, K11+525 50292 .
17,K11+438, 50287 .
18, k114435, 50283 .
19, K11+540,50279.

2H, K1 -hN5 027N

D SRR &R

SBUNG 2ADAADY .
2789, 2626901 .
D368, 2626904,
TT67,2626907.
AT61,2626909.
1958, 2626012,
B731,2626914.
5313,2626917.
1697, 2626919
TRBG,2A26922 .

EE0 Wag

00_OD K11+340 020, 50356 8820, 26268702210, 0. 0000
W_YH E114528.709, 50198 . 8073, 2626957 . 1951, 0. 00080

B2_HZ K11+018 868, 501125571, 2026983 1197, 0. 0000

B3_70, K11+ 10 615, 58019 1032, 2627 AAN - AZHZ, 0. AEAA

1,K11+350, 50350 . 4218, 262687 0. 5830, 8.
2,H11+355 50350 4337, 2624R73.50997 . 0.
B HI1+360, 5030464221, 26266765643 ,0
b HA1+365 SRI42 3RET 26268705366, 0.
5.K11+370, 50358 . 3274, 2624882 . hE40, 0.
6, H11+275, 50304, 2857, 2620 B85 . 420, 8.
7,011+380,503308_1397 ,2624RAR 1967 0.
B, H11+385 50326 8113, 2626R91 0175 0.
JHEDE 2626893 . B04E

[
nana
«hann
anen
Ba0A
an08
eana
eana
.haon
5567, 0. 0000
2790, 08080
D65, B_BoBn
6177 , 0. 0000
2359 ,0.0000
B197 , 0. 0000
3689, 00080
BE35, 0. 00080
3632, 0. 0000
B89, 0. 0000
2174, 5.0000

S2626804

6.2.3.4 Inverse calculation
In this chapter, we will calculate the coordinate of vertical points from point 1-3 as an
example. The vertical points from point 1-3 are all located around 2" transit curve.
Point 1 is located around point YH, point 2 is located among 2™ transit curve, point 3 is
located at point ZD. The detail method of inverse calculation is similar to chapter 6.1.

49 H11+590, 50148,

S0,K11+595 50135
51,011+600,50130.
52, K11+605,50126..
53,011+618,58121.
54 K114615, 50116
55,K11+620,50111.
56,K110625, 50106
57, K11+630,50101.
S8, K11+635, 50096,
59,011+640,50001.
60,011+ 685 50087 .
01, K11+650, 50082 .
07 K11+055 50677 .
43, K11+668,50672 .
AN, KT1+665, 50067 .
45, H11+470,50062.
a6, K11+675 50057
67 ,K11+680,50052,
AR, K11+685,50048 .
&9, H11+690, 50843 .
70,K11+695 50828 .
71,H11+ 700, 50033 .
72,0114 705, 50028,

S54B, 2626976,
T2U6 2626977 .
HBS1, 2626078,
0358, 2626979
1771,2626981.
a091,2626982
4328, 2626983,
5532, 2626980,
67392020985 .
TOU6, 2626986
9154, 2626987 .
w361, 2626988,
1569 ,2620089.
2776, 2626991,
084, 2626992 .
5191,2626999.
4399, 262499k,
7600, 2024995,
BB1Y, 26260946,
ne21,2626997 .
1228 ,2626998 .
24362626999
A643, 2627000,
UBET,262THET . D3UT,
73,011+ 710,50023 . 6058 , 2627 403 . 0263,

1720, 8. 0080
K671, 8.0000
1239, 8. 0000
022, 0. DOBD
1220,0._ 80808
2632 8. 00008
J670,0.0000
592, ve
. 8080
L0080
7357 ,0.0000
B279,0.0000
9201, 0. 8060
8128, 0. BDOA
1645, 8. BEON
1066, 8. 8008
2REE, 0. 0000
AE10, 8. 8000
K792, 0. 6000
5654, 0. BRAD
6576, 8.0000
7498, 8. 0000
LU
D00n
BoRE o

Ln 81, ©

CUUKD. LHFUIL i |[ ¥nput L Lien=nt 1] tnverse Resurle noz | BT TR |
H = P&2AOST. 127w | . ] K11+s2y. ezl 2626957 .200 i
(R 50198750 LIRS treme : I A Fegen —H_HiNm SHIVE . 96
7o A- AR 2 LR A.RNAN o z B.000 n:
RNCK FHT | || narie ruT HFXT P, TR Pzl
| i] [ ] 1] ] i 1l ] i I | I}
e B & a G 6 ¢ e e @ ;e 3 e &
(a) (b} ©) (d}
LULKDR. LHPUI i Input L Llenent + Inversl Heswull oo 2 {p (T NN T TR
M : PAPEOAT_14Mm | 1 K11+618. 8601 H oz PAPROAZ_ 1700 1|
L EEEGEPET n ¢ | b cieme G ot W ] LHT1E A
7oz A= RIR HID: A.ARAm I £z u_usUm -
FHT naci rHT HFET Pl MExD xon ()
i [ | Il 0 i i 0 I (0 | i i
(o5 N O 5 S o I o S S O S o 5 O SO i S = S 0 [ 1
(el {n [F:4] (hy
LUURD . INRUI 4 |[ tmput L Lienent [ towerse Hesule ooz [ v orite enera n-v
M 1 PRIAOTP.ASSM L . K11+5¢5. oy M i 2626972.958m t
B coisu_977 [T v treme : NG N F ol —uoamEm E o LILa_9Em o
[ LRLULL || e A Anan z 4. a@om -
RALK FHT | || nenie rHT HF:T P1, MEXT %Ll .
] [ [ [ I I f ( I [ I I 0 1 I
(53 5] (.E_Z.)”@ @ @ @O@ o 3 @tk}® @ @ (_E_L)[D@ 48]
1 J
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6.3.1 Design Drawing for the Vertical Curve JD39-JD43

As picture shown below, there are 5 intersection points from JD39 to 43. Including
single-curve JD39 and JD42, symmetrical curve JD40 and JD43, the 1% and 2nd transit
curve are both complete curve intersected by JD40 and JD43; JD41 is a direct-turning point
without curve.

PIC 6-30: Designed drawing JD39-JD43 in road project A3 section

Pile No | i Features /m ) .
No i Azimuth . Transit Transit Tangent  Total Straight
‘& Coordinate | s \Parameteflength Length | Length | Line
| P[K28+543.561
QD | N [3246012.339 | agpumme=26°3218.38"
E | 442 908,051
= | 442 908.05 -
P | K28+959.588 0 50276 o
D39 I N | 3246 373.787 | 1°29'14.9"(R) | 3 872.956 1 100.547 |
E | 443 088.565 2 0 50.276 "
B | K29+063.848 1140175 50 | 59.992
JD40 | N | 3246471122 | 15°18°36.17(L) | 260 119.475
[ ; 1140175| 50 59.992
E 443 1403757 [ LAY
| P[K29+a20.771 o | o | o
ID41 | N | 3246 813.934 | 71°23'04.4"(R) 0 0
= 0 0 0
E |443217.7318 551268
| P K30+022.507 0 0 | o468
JD42 | N |2 627 004.034 | 0°02'53.5"(R) | 120000 | 1 100936 |
g 15 0 0 50.468
i | 2 LU i 1034.163
P | K31+291.423 309.8387| 120 | 184.285
JD43 | N |3247005.146 | 17°38'48"(R) 800 i 366.394
- 445 078,585 2 309.8387| 120 | 184.285
E | 445 078,585 2 _| __| | | 33957
| P |K314813.103 | @yppzn =101°47'43.21
ZD | N | 3246 898.061 K28+553.99-K28+566
E ‘445 591.380 7 K28+553.99-K28+566=-12.01m
FORM 6-6 Vertical curve and slope in road project at JiangXi province
Pt Pile H/m i/% R/m Tangent T/m External E/m
sQD K28+200 25.2 -1.1
SID1 K28+650 20.381 0.6 8 000 68.01 0.289
SID2 K29+060 22.841 0 15 000 0.068
SID3 K29+670 22.841 -0.7 50 000 174.998 0.306
SID4 K30+150 19.481 0 22 000 76.999 0.135
SID5 K31+300 19.481 1.5 20 000 149.992 0.562
SZD K32+440 36.581

6.3.2 Transfer the Data into Linear Elements
As picture shown, 4% circular curve is a kind of basic curve named JD40, the length L, =L -
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Lh1 - Lz = 119.475-50-50=19.475m; The 11 circular curve is a kind of basic curve named
JD44, the length Ly = L - Lh1 - Ln2 = 336.394 - 120 - 120 = 126.394m. 4t straight line is a
direct-turning line for JD41, so the deviation angle should be the turning angle of JD41.

FORM 6-7 Linear element data for JD39 - 43

PT Pile No. x/m y/m Azimuth Angle  aqp
Qb K28+543.561 3246 012.339 442 908.051 26°32' 18.38"
NO Rs/m Re/m L/m Note

1 0 0 353.741 Straight line

2 3 872.956 3 872.956 100.547 JD39 Circular curve
3 0 260 -50 JD40 1% Trans-curve
4 260 260 -19.475 JD40 Circular curve
5 260 0 -50 JD40 2" Trans-curve
6 0 0 291.44 Intersected line

7 0 0 551.268 Devi: 71°23'04.4"

8 120 000 120 000 100.936 JD42 Circular curve
9 0 0 1034.163 Intersected line

10 0 800 120 JD43 1%t Trans-curve
11 800 800 126.394 JD43 Circular curve
12 800 0 120 D43 2" Trans-curve
13 0 0 339.572 Intersected line

6.3.3 How to Use N6 to Calculate the Road
6.3.3.1 Create a new file as the current job.
Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page (pic d).
The system will select the latest file as the current one in default. Press (F2) LIST and (D).
NEW to create a new name “180114_1" (pic f), (F&) ENT to confirm and back to the file
list. Move the cursor to line 180114_1 (pic g), press@bto set (pic h).

1. HIH 4 4 1.SELECT A FILE % || woaa 1iie }
¥ oMM N 1 2.Input H Curwve * 1
.S KB INATL % % 3.1nput U curve ¥ || FILE -|NENTEE
L_AlIA H 4oL AT L H 4. InputRepturePilefy =
LOPIHL LU 1T A L_Lnerd Inuerse B 5.Cal MainPt Data B
& . Hnas W xportrile Gnord 6.SELECT SO.FILE RALK 1151 HIM  1HI
) I [ I I [ 1l | 1 ] | ) I | I i
(a) ih) {c) (d)
M Hew 1ilF 1| TR 1.SELECT A FILE
a&au-2 Ed 1 it 2.Input H Curve *®
a585-1 O TR 186144 H || 3.Input U Curve 3
8513 [*] . 4] 4_InputRepturePilefy
851y 8 ] a S.Cal MainPt Data £
BALK HIIM NI Hew pelete 6.SELECT SO.FILE

Hew Delete

1 | 0
@D @r = @
&)

6.3.3.2 Input the designed value of horizontal curve
(1) Input the starting value
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Press 2.Input H Curve in “Roads” and enter the elements list (pic a); Press {F4) ADD to
add a new element (pic b) based on the FORM 6-7. Press ((F2) ENT to confirm and back to
the elements list (pic c). Press (Fa) ADD to check the latest data of starting point (pic d)

(2) Input the value of linear elements
Pic e-p shows the steps to input the data of 1%t and 2" curve from FORM 6-7, and input
the data of 3" to 13 curve based on the similar operations. Press@&® and then back to the

element list (pic w).

£ || $rart  rhars Kf upstart i HZ plignmentay i
3 || eH = RSB AW } k|| a2 FIOE FART
% Mo S2NeE1Z.3uvem o Ed R ) 4
s F o:  4u7908.0518m 3 N = 32h8012.330n o
£l ne RN ¢ A (| L= meevey.sam o=
miT DEI . ADD || BALK FHT EDIT DEL. ADD || STR ARG TRHS
d i i il ] i i U I u [ i i i d I
(1] (b [(5] {d)
HTH w1 i HZ nlignnenten f M/ Alignment ws f Aer W i
Len.: 354 . 741 JRUNE R aernege b gz 28"91°33 t || Rau.z  3372.9560m *
. 4 M -
nelle W HH AR A o H : 32n6328_8DEm H - 3246418 _ 1680 Lun . 180.547 [T
2L wewes.teem I || E - wn3nizoagom D .
EATN 'HT STR  HRL  TRHS WIH O AKL I EALK L NI
1 I U I i 0 [ L 1l Il J I | I 1 1
oD O D D D o R oD oD GD 0
() (1} (g (h}

6.3.3.3 Input the value of vertical curve
Press 3.Input V Curve to enter the slope list (pic a). Press (F&) ADD to input the data of
starting point (pic b); press (¥ ENT to check the result as pic c-g. The radius of vertical
curve will keep 0 at the ending point. Press (Fi) ENT to enter the inputting page for SID7.

£ [ srarrsan ol ur omsanm 4 Ul Al s H
-in( EH Oz YEYUML UM t CH : =zg659.49p0am ' IcH 20060. B3 EN :
& LINRLE 252 U n: s sHtam ) ELEV: 22 8018w I
E . Fall .| ELTTH = || Fau. EEETIAIIE. 2
it BEI . app || BALE L || ek FHI ALK I H1
i 0 [l [ ( [ 1 | ] l i ( (I [ i i
(a} 3] (e} (d)
Ul AR } uUlonns s | wroArsawan 1 Ul AL5JDUEE f
vz wwncmowanan L || cn 30156, 09600 * || th ERETIICT R LSS | | 7546 . ARAAM 1
e v watum o || ELEU: 19 ag18n 5 [ 1o st || ELEV: 365810 &
wan . EEETIT n = || Rad.: 22000 RN| RUEURE 2 o00ao L | IR 0. 0000 I
LALK E NI HALK 1HI LALK T EATK ENT
| ] ] | ] | ] | ] ] Il ] | | |
ie) (f) (2l
ulonnsanes £ sduosz Ui ue. Buaf 1.SELECT A FILE 3}
CH e ¢ || BT 32440 .00 0F} 2_Input H Curve %
R e % 3.Input U Curve E
ELEU: 6. @s0en . 4 4_InputRepturePilefy
Fad._: 6.00006n - El 5.Cal MainPt Data f
ALK 1HI roTT nri . AbD 6_SELECT SO._FILE
| 1 I i [ i | | i [ I i
(1} [§1] (k)

6.3.3.4 Input the data of Short-Chainage
Press 4.InputRepturePile to enter the list of short-pile (pic a), press (Fa) ADD to input a

78




c

new data for Short-Chainage (pic b) as picture shown. Press (CF4JENT to the next page.

T f|| enain repturen || chain reptureez [ We siorL - 12_ 010
|l efrer ?asez.ggen t|| aFLeCNITE G *
| perarf HET - || serur ©o.0000 A
s . : 2]
£ = = &|

miT DEI . ARD ERCK ENT EACK EHT EDLT DEL. RDD

[ i ( ( [ [ i I ) I ( 0 [
(a) () {c)

6.3.3.5 Calculate the coordinate of main points
Press 5.Cal MainPt Data to calculate and get the result of pile number, coordinate and
height for ending point (pic b).

FORM 6-8 Compare between calculated result and designed result

Pile x/m y/m a
Calculated K31+813.107 3246 898.068 445591.382 5 101°47' 42"
o !
Designed K31+813.103 3246 898.061 445 591.382 101 47,, 43.21
Differ 0.004 0.007 0.000 5 -0°00’ 01.21”

Press (Fi) LAST to check the data one by one, as pic c - o shown.

1.SELECT A FILE % |[ 12_on: [ 12 ne: £ [ 11_vm= f
2.Input H Curve ¥ (| K31+g14.184 3| k3tenrays & K31+353 .53 +
3.Input U Curwve 4 H : 3246893.06En = H @ JE4a%64.481m % M i Z2MO7EP.062n0
4_InputRepturePilefy E : LN5501 3820 ¢ Fo: BLNPGA_9RAm | E : MMETNA_ 96T
5.Cal MainPt Data @& 7o PT_ATHAR 7o ?7.n8sm 3 7o FOS1FN
6.SELECT SO.FILE 1ast ME || Last MEXT 1ast HLEL
] I [ | I I J Il | J I I | I | l
{a) () (e} (d}
T HY: § 0Y_IH: f 0g_Ye: i [T H §
E31+727 . 141 1| k31TR107 181 t || k307?078 ] wrviver _may 1
M o: 3RNAUOL . A0Em # M @ Fdnavs6.d6am # M@ 3duasge.vazm 4 H = JPLARTO_GROM =
E - B4SOIL.A75m F & BUAB9S . 2610n F :  BUARGH_LETm E oz ANdJA6.041m
2t 1y.631m = Lo 1. he2m = Lo 20, 821m = P dsram
I ant HFRT || 1ast HFET || 1 ant HFET || 1asi HF&T)
] i | I i i [ I | | i
(&) (n (h)
6_22: RIEE t o_Yi: IE_HY =
K?0+470. 774 || wrvoaze_mia 1 K29+079 334 i [V +
Mo oEznes1E.sm # N :  374AS20_fikSm H o 0246481 _209m % M AZHEN63. B16m
F :  4u3217.733n E LEEREEIET -1 R ot BT u24m E :  WAB134.2WTw
L dxoghim = I'd MU HAIm z: 22.819m = 7 Pl T
1asl HEET || 1ant HFZT 1ast HrXT || 1asr HI X1,
I I I I ) l I I 1 i [ I I I
@D @r'@ o o 2 @ @ @[@ o ;a ® “GD =
il i} (k) L}
vz_vHz [ IIESE [ B ETRTE f 1_SELECT A FILE %
K20+009 _B59 || E2p+vor.312 t || wemenazonna IE 2_Input H Curve  *
H & S2BE41R_16Rm M@ BZGAUSH . HUSM GE H = 2786012 _339Mm 3.Input U Curve 3
Lo amatiaoigem F o BUINAA.107m E oz ANERuE.0sIm 4_InputRepturePilefy
z - 22_ShBm = 7 o: ?1.937m = - 2 arnm 4 5.Cal MainPt Data &
Iast HEXT Lastb MEXT || 14%d HFXT, 6.SELECT SO.FILE
] 0 ] [ i ] ] ] (0 | I ) I
ao & @ G ’CEJ & G @& & o CEDI D @
n P

(m}

(1]
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6.3.3.6 Export the data to SD card
Press 6.Export Pile Coord under road menu (pic a). Input the interval between center
piles(10m), the interval from left and right keep 0. Press (F&) ENT to confirm and export

the data.
10dile 4 LEportrite Gomd ExXportEile coord b 1xporrrile tomd 1
FOAGE T TN i rite splECE 4 B:\1B0118_ 1. DAT( nxﬂ'
HIN = . El
FIR A marni W wHun Exp Pile desiym nL 3
&1 RYUIL 4 . - a5
Lolaerd Inuerse - 1 marni . Whkn = .
W lxportrile Gnord BALK I NI [HN] [YF3] EXIT

00 K28+543
B1_ZY KINvO9
YN, K20 009
WY K29 059
Ak VM KT0-000

a7 2V M29eeT2

21, K7R-43
22 M2 0N

N2 M2 129,
B 77 KFVATE,

BE_VZ RA0 0T
" _2H k31107,
TO_HY K314227
TI_VH RI14353,
12_H2 K31 ra73,
13_20, 8314810,

23 NTR4L50, NAZTSD.

561, WAZO06 . 0510, 3206812, 0000, 21. 18, K3 1+600, WN5IRT

«I1Z WNT00E . AZNOITH.HON0, 21 19 NINHE10, 5392,

JAED RRIII2 1RB6 I2RAN1E. 1474 ,22 Sh02 7O, KITHAT0, WNSUEZ  TETT ATRETIT SNTE, I 21T
5P WAII3N 2N6T , J240063.0161,22.77T9 A2 NIV AI0, WASHIT NS AZRERDS  NOTT 2N, 012
330, BhT1RT, 0263, ITRARET , 240K, 27, R190 e SPTIN, ATRERIA L AETE 2N SHE
By, WhI153, 5821, 3200520 6hh 22 410 <7192 ATRARIT ADT

TTh WNIPTT .

JBA7 hh3TE4 .
WIE, RNTELE
101, RARADS
LA
5% M5 THD

]
| oo ® @ E G @ G e ®

_MEGH, ITNGHE0._FIDT 20,00 0057, 324025 .
2617, ATNAVEE. 1w BPNG, ITNYIT.
SBTRS J2N6995, 6298 S63% IZR4521

9673 ATNAYEY . 5167
NEDET T
Bt

M, 3!!0“?.
ISR, FTRABAT .
JBITH,ITNEBLE .
JH057, TINARTR
SATIT I2REERT
2017, T2NEDUG

=]

0 ( i | 'J i [ 0
(b) () (d)

_1.dat” by Windows TXT as below:

15, KIT+5T0, 00535 D . N0HN, ITREFNT . 7625, 23,5012
16, KIV05R0, WACIAT, 1070 IZRE0RE T18A 23 4812
IV HIVSP0, MNGTTE.FE6T 'J?W“!-

TI246,I7H6R1T.9IT0, 37 AN 324,01+ 660, ln,lil SOR0,IThEFIR.

BABE ITRGAT. 5096, 70,7267 ITG KATHOTO, NGNS L TR AT .

21 JENUTE .
96

2“:

B985 SZRLVEN .
STHSE  ATRATEE .
G7hZ A2REDEN. B

6.3.3.7 Use AutoCAD to open the dxf file
When export the data from N6 to SD card, it will generate a DXF file automatically. Open
the file “180114_1.dxf” by AutoCAD 2015. You can save the file as dwg format.




6.3.3.8 Layout points

@ Ccalculate the coordinate of extra pile which located behind the Short-Chainage

Press 4.LAYOUT PT under Roads, press the pile number 28553.99 which located behind the
Short-Chainage (pic b). Press (F&) ENT and (F4) Mide to check the coordinate (pic d).

@ Calculate the coordinate of extra pile which located before the Short-Chainage

Press &6 (F1) EDIT to enter the pile number 28566 (pic e), press(F4) ENT and (F4) Mide
(pic g). As picture shown, K28+553.99=K28+566, so the pile K28+553.99 and K28+566 are
the same point in actually (pic d/g).

1.0dle 4 Layuul Pi1 ] LAYILL 1] 1 FULHI = sy
! t rite nEEERTE ' File Huzsssy . ywinm L k282553 .97 o]

. % ) 5 N BEAOUT_60Y
S LRYIIT P Y - ki Lomuryl B-B0B 5 ro: amre1r.T11 g
W laorn Inuerse % || R mer A afan .« || B oaaryi R RlBn = s - uq_np
6l xportrile Enard RACK FHT 1001 Leit Wit Hide RACK ACG.  AIPH K

0 1 0 0 1 0 1 1 € 1 0 1 1 10 1
oD J® D @@ . s G & ¢ G @D @& i = @@
(a (4] i) [11}]

LRYUILL 1) + Tav T 4 FUINHI x|l LAvour !

pile HONEEEREE o * || Pile Ho2ecse.c00n b || ECETEITRCIL ) || e o EESEEE |
. 2 s » Moo 3FNANZ_ARD o o

1 marqi H.oHowm . I marqi . whenm il E - Wy el i L marygi a. aean i

R maryi q. BA8n . F maryi 0. 636nm - - PRI K marqi H.AMam .

ENiEN IHT 1Dl et Bigt Midn RACK RF.  AlPH  NE RACK rHT

| [ I ] ] i 1

3] i g}
LAYUUL HI } LAYuun Fi 1i Lavuun ¥l 1t
File MUZELLA HUHAM i File Muzsssaoowmn Ul piLe dosvey gtz
1 marngi H_ HiHnm Ll.‘ [ICTETR] H_ AH I ; 1onargi H_ HHHIn
LTI AoROR 5 || R omaryi A_ARAm o || R ooy A_ARAmN o z: 21.937
FOTT 1eft Rigl Hide FOTT  1efFl Riglh Hid RALKE REL. AP 1K
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® Calculate the coordinate among the Short-Chainage

Press &0 (F1) EDIT to enter the pile number 28554 (pic i), press (F4) ENT and (Fs) Mide
(pic j). As picture shown, K28+553.99=K28+566, so the pile K28+553.99 and K28+566 are
the same point in actually (pic d/g). The equipment will display “Miss Pile In SC” in 1s. It
means the pile you added is belonging to the Short-Chainage. The number should be not
existed in actual road.

6.3.3.9 Inverse calculation

@ Calculate the pile number of vertical point around the Short-Chainage

Press 5.Coord Inverse (pic a) under the road menu. Press (F3) NEZ and input the
coordinate of measured point which located after the Short-Chainage in 0.002m (pic c).
Press (F4) ENT in two times to search the number of linear element in automatically (pic
d/e/f).

Press (F1) NEXT and (¥2) NEZ, input the coordinate before the Short-Chainage in 0.002m
(pic h). Press (F&) ENT in two times to search the number of linear element in
automatically (pic j/k).

The HD difference is 0.004m, but the pile difference is K58+566.002 - K28+553.988 =
-12.014m. These two points across the Short-Chainage in coincidence.
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@ Calculate the coordinate of vertical point around the turning point
As PIC6-42 shown, point 1 is located around the turning point JD41, the vertical point of
P1 are both existed in 6™ and 7t straight line.

PIC6-42 Drawing of the turning point JD41

. 71°23104.4"
| 044t
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/ Unit: m

If the linear element is lacked (L Eleme: 0), N6 will calculate the vertical point on 7t
straight line in automatically, with edge distance 2.508m; when L Element is 6, N6 will
calculate the vertical point on 6" straight line, with edge distance 4.694m.
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6.4 Case Study - H Curve A13 in High-speed Road
6.4.1 Design Drawing for A13
The character of this case is that the road included a Long-Chainage. The data listed
below:

PIC6-44: Drawing of high-speed road A13

pile No. ) [ ] : Features /m ‘
NO g Coomanate | AN | Racius [t Tt Tngent |t g
[P [YK207300 |
QD | N |2758265.864 |aqpune=216°59'50.71" (Inverse calculate from QD and JD60)
| E [488 148,591 . ) ‘ | paemss
P | YK207+859.026 3781534 | 130 | 339.935
JD60 | N | 2757 819.391 27°27'44.6"(Z) | 1100 657.240
E Ta87812.181 | 378.153 4 130 339.935 e
| P | YK208+906.056 | a5, =189°32'06.05" (Inverse calculate from ZD and JD60) T
ZD | N 2756774472 | Long YK208+300=YK208+298.102
E | 487 636.665 Chng YK208+300-K208+298.102=1.898m
FORM 6-9: Vertical curve and slope in high-speed road A13
PT PILE H/m i/% R/m T/m E/m
sab YK207+100 304.144 -1.52
SJD1 YK207+430 299.128 -2.853 14 000 93.303 0.311
SID2 YK207+900 285.719 1.3 8010 166.325 1.727
SID3 YK208+630 295.185 2.095 48 000 190.871 0.379
SZD YK209+400 311.319

6.4.2 Transfer the Form into Linear Elements

JD60 is a symmetrical horizontal curve, 1% and 2™ transit curve is complete with length
Lh1 = Lh2 =130m. The full length of curve: L = 657.24m. So the length of circular curve is L, =
L - Lh1 - Lh2 = 657.24 - 130 - 130 = 397.24m.

In this case, there are 5 elements included, QD-JD60 line, 1% transit curve + circular curve
+ 2" transit curve in JD60, and JD60-ZD line. List the data from PIC 6-44. The length of 2",
3"d and 4" element should be minus because of the direction of those element.

FORM 6-10: Linear element form for JD60

PT Pile No. x/m y/m Azimuth Angle aqp
Qb YK207+300 2 758 265.864 488 148.591 216°59' 50.71"
No Rs/m Re/m L*/m Note
1 0 0 225.091 QD—JD60 Straight Line
2 0 1100 -130 1%t Complete transit curve
3 1100 1100 -397.24 Circular curve
4 1100 0 -130 2" Complete transit curve
5 0 0 725.622 JD60—ZD Straight Line
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6.4.3 How to Use N6 to Calculate the Road
6.4.3.1 Create a new file as the current job.
Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page (pic d).
The system will select the latest file as the current one in default. Press (F2) LIST and (Fi)

NEW to create a new name “JD60” (pic f), (F2) ENT to confirm

list.Move the cursor to line JD60 (pic g), press @Mto set (pic h).

and back to the file

1.KIH S T.ddle # 1.SELECT A FILE £ || koad 1i1e +
¥ .MM €L E) € 2.Input H Curve Ed }
W8 BNUEBIMALL % HINIETE W 3.Input U Curve 3 'NIE] - TR
4 Al A B 4o RYUIL L B 4.InputRepturePilefy i
LOFINHL 10 1IN - L_oLaerd lnuerse 9 S.Cal MainPt Data 8 "
& Hnads ol xportrile nord | 6.SELECT SD.FILE WA LTS NI TH
) I [ 1 [l ] 0 I 1l 0 i I [ I
(a) (b (€ (dy
eoviw  d Hew 1ile t [ eovaw t 1.SELECT A FILE ¥
1BO169_A1 Ed + R LI | L 2_Input H Curve %
oz A roo EEEETTTE || Joi7 5 3.Input U Curve 3%
4Dén i i || ECCCHEN: | - InputRepturePilef
il E 3 S.Cal MainPt Data A
Hew Pelete RAEH MM 1 HT Hru neiete 6.SELECT SO.FILE
] 1 [ ( [ (l [ [ 0 i ( Il I | i
@ r ]@ & @ @& " & G @ \_-"_.U( '@ & & @& . m @
(e 3] g (h}

6.4.3.2 Input the designed value of horizontal curve
(1) Input the starting value
Press 2.Input H Curve in “Roads” and enter the elements list (pic a); Press (F4) ADD to
add a new element (pic b) based on the FORM 6-10. Press(F4) ENT to confirm and back to
the elements list (pic c). Press (F4) ADD to check the latest data of starting point (pic d)
(2)Input the value of linear elements
Pic e-n shows the steps to input the data of 1t - 5" elements from FORM 6-10. Press &
and then back to the element list (pic p).
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6.4.3.3 Input the value of vertical curve
Press 3.Input V Curve to enter the slope list (pic a). Press (F&) ADD to input the data of
starting point, slope point and ending point as below picture shown.
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6.4.3.4 Input the data of Short-Chainage
Press 4.InputRepturePile to enter the list of Short-Chainage (pic a), press CF4J ADD to input
a new data for Long-Chainage (pic b) as picture shown. Press(Fa) ENT to the next page.

E Chaln repturedl i Lhain replured:
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o ¢ G & @@ @1 Gt b b @& @
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6.4.3.5 Calculate the data of main points

Press 5.Cal MainPt Data to calculate and get the result of pile number, coordinate and
height for ending point (pic b).
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FORM 6-11: The comparison between calculated value and designed value for JD60

Pile x/m y/m a

Calculated YK208+906.055 | 2 756 774.473 487 636.665 189°32°06”

Designed YK208+906.056 | 27564774.472 | 487 636.665 | 189°32'06.05”
Differ -0.001 0.001 0.000 | -0°00'00.05”
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Press (F1) LAST to check the data one by one, as pic ¢ - g shown. Press && to back to the
main menu (pic a).

6.4.3.6 Layout points
As PIC 6-50 shown, the Long-Chainage is located at 5% straight line. This chapter will
describe how to calculate the coordinate of extra piles behind or after the Long-Chainage.

PIC 6-50: Drawing of the Long-Chainage on 5% straight line
x=2 757 375.399_
Y=487737.687 | [@

&/ [ \z=2757372.155
P 5=487737.058

Unit: m

(DCalculate the coordinate of extra pile YK208+298.102 behind the Long-Chainage

Press 4.LAYOUT PT under Roads, press the pile number 208298.102 which located behind
the Long-Chainage (pic b). Press (F4) ENT and (F#) Mide to check the confirmation the
repeat piles in Long-Chainage (pic d).

Press (F2) After to select the pile number after the Long-Chainage (pic €). The coordinate
of middle pile same to the coordinate of P2.

Calculate the coordinate of pile 208298.102 before the Long-Chainage based on same
steps, the result shown as pic h. The coordinate of middle pile same as P1.

Tdle 4 PAvIUL 'l i LAYOUL 1M1 f Hepeatiile ino11 4
FAEE T TN L1 pite noETEEIMG2w * || Pile HO2E8298. 102w i :
4 . # s % K268+208 1025

R H I narqi ll_ll“llmi] I margi . HHHMNm i
L_lnerd Inuerse X FE naryi 0_0BDm E wmaryi 0.0000m = =
Gl xportrile nord EhTH LHT rolT |eft Rigqt Hide nEreeerior

] i i i i i i i i i i 0 0 1 i i
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ALK HILE. ALY VK roilT | eft Rigt Hide nerergrdne BAKIC B . AL e
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*Note: when calculate the coordinate of extra pile YK208+298.102, there are two
points, P1 and P2 existed in the same time (PIC 6-50). Those two points are not
overlapped but share the same pile number. That is because the extra pile

YK208+298.102 is the back-pile from the Long-Chainage precisely.
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@ Calculate the coordinate of extra pile YK208+300 before the Long-Chainage

Press &6 (F1)EDIT to enter the pile number 208300 (pic b), press(F4) ENT and(F4) Mide
(pic g). Press (Fa) After to select the pile number after the Long-Chainage (pic e). The
coordinate of middle pile same to the coordinate of P1.

Calculate the coordinate of pile 208300 before the Long-Chainage based on same steps,
the result shown as pic h. The coordinate of middle pile same to the coordinate of P3.
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® Calculate the coordinate of extra pile YK208+299 belonging the Long-Chainage

According to PIC 6-50, pile YK208+299 belonging to the Long-Chainage, it included two
points back and front the repeat area.

Press 4.LAYOUT PT (pic a) under road menu, input the pile number 208299 (pic b), press(Fa)
ENT,(Fa) Mide and (F3) After to select the repeat area (pic e). Calculate the coordinate
of extra pile YK208+299 before the Long-Chainage area. The coordinate of those two
points are not the same.
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@ Calculate the coordinate of extra pile YK208+298.101

Press 4.LAYOUT PT under Roads, press the pile number 208298.101(pic b). Press (Fa) ENT
and (F4) Mide to check the coordinate (pic d). The pile is located outside the
Long-Chainage area, and only existed one point.
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® Calculate the coordinate of extra pile YK208+300.001

Press &8 (F1)EDIT to enter the pile number 208300.001 (pic e), press (F&) ENT and(Fa)
Mide (pic g). The extra pile YK208+300.001 is located outside the Long-Chainage area, and
only existed one point.

6.4.3.7 Inverse calculation
Input the coordinate of P1/P2/P3 to calculate the pile number and the coordinate of it’s
middle pile.

@ Ccalculate the pile number of P1 based on it’s coordinate

Press 5.Coord Inverse (pic a) under the road menu. Press (F3) NEZ and input the
coordinate of P1(pic c). Press (Fa) ENT in two times to search the number of linear
element in automatically (pic e/f). The pile number YK208_300 will shown on the screen
(pic e).

Press (F1) NEXT and (F)NEZ, decrease the x coordinate of P1 to 0.001m (pic h). Press (Fa)
ENT in two times to search the number of linear element in automatically (pic j/k). The
pile number of this vertical point should be YK208+298.103 (pic j).

The difference of HD between those two points is 0.001m, but the difference of pile
number is YK208+300 — K208+298.103= 1.897m. That is caused by the vertical point of
those two points crosses the Long-Chainage precisely.
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@ Calculate the pile number of P2/P3 based on it’s coordinate
Press (F1)NEXT under “Inverse Result” page (pic k), press ({Fa )NEZ to input the coordinate
for the next point (pic a). Press (Fa) two times to search the number of linear element in
automatically (pic c¢/d). The pile number of the vertical point should be YK208+298.102

(pic c).

Repeat the steps for P3, the result shown as pic g-h. The pile number of this vertical point

is YK208+300 (pic g).
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a i ©
[T T 4 Lnput L 1lement + tnuerse Hesuit o=t { || u tdle voord n-x f
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6.5 Case Study - Road in Residence Community
6.5.1 Design Drawing
The character of this case is that the road included two turning point JD1 and JD2, the

angle turns left with nearly 90 degrees. In this chapter, we will calculate the data for P1/P2
as an example.

PIC 6-52: Design drawing for road in residence community from TianlJin, China (part)
QD

5 PT |Pile No. x/m yim | Azimuth HD /m
W, QD | K0+000 292965.1179 | 137512918 9 P

o D1 [K0+047 292 918.433 2| 137 518.354 3| 90°00100"(L) |

(3]

: — 69.603
D2 [KO+116.603 |292 9264827137 587.490 3| 90°0028.3"(L) [— = —
ZD |K0+126.920 4292 936.730 7| 137 586.295 7| =

WLTE

Yay=353°21'03.9"
PT2 en

x=292030165 g} 4P
Yo=137 584,746
PT1 b

Directi =\ @
irection i - . -
x1=292 921.634 - 5‘5}' L 90°00'28.3
[¥1=137 523.123 al
5107/ 12 D2
47D
ID1+— )
90° Unit: m

6.5.2 Transfer the Form into Linear Elements
There are 3 line elements from PIC 6-57, including 2" and 3" direct-turning line. List the

data below on FORM 6-12. Consider that the road turns left on JD1 and JD2, so the
deviation (azimuth angle) should be minus.

FORM 6-12: Linear element

PT Pile No. x/m y/m Azimuth Angle aqp
Qb K0+000 292 965.117 9 1375129189 173°21' 32.7"
No Rs/m Re/m L*/m Note

1 0 0 47 Straight Line

2 0 0 69.603 Devi: -90°

3 0 0 10.3174 Devi: -90°00'28.3"

6.5.3 How to Use N6 to Calculate the Road
6.5.3.1 Create a new file as the current job.

Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page (pic d).
Press (FZ)LIST and (FIONEW to create a new name “180115_1” (pic f), @D ENT to confirm
and back to the file list. Move the cursor to line JD60 (pic g), press (Fa jto set (pic h).
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1 HI M 4 4 1.SELECT A FILE ¥ Koad 1ile i
¥ oMM N THrw 1e 2.Input H Curve S 1
o BINEBIHAT 4 LT % || 3a.input v curve 3 || 1o DY ¢
L_AlIA H LRYUIL P i 4_InputRepturePilefy i
LOFUIML LU 1IN | w.tnerd Inuerse | 5_cal HainPt Data A x®
& Hnads ol uportrile nord 6.SELECT SO.FILE EALK 1 1x1 HI NI
- ! 7 - - 0 = i N i ] 7 i - -
m e e e E -G E o @ & G g @& it}
{a) (b {c (d)
ST & | vev 1ile ¢ || EIEERSCHENSNN: || 1.SELECT A FILE
BD918 * 1 J060 £ 2_Input H Curve *
1BB187_1 A || v - IEEEEEER: || Brete A 2.Input U Curve 3
AD1F ] il 180109_1 i 4_InputRepturePilefd
a 9 || 4047 | S.Cal MainPt Data A
Hew Delete R HIIML THT Hew Delete 6.SELECT SO.FILE
[ ] ( [ l [ | | | [ |' i 0
(e) n &) [1:1]

6.5.3.2 Input the designed value of horizontal curve
(1) Input the starting value
Press 2.Input H Curve in “Roads” and enter the elements list (pic a); Press {(F4) ADD to
add a new element (pic b) based on the FORM 6-12. Press((F4) ENT to confirm and back to
the elements list (pic c). Press (F4) ADD to check the latest data of starting point (pic d).

(2)Input the value of linear elements
Pic e-j shows the steps to input the data of 1% - 3™ elements from FORM 6-12. Press &
and then back to the element list (pic k).

F start  Lhars [} He Alignnentud t
4| cH o B.BOBON | gz : 0 17at2itmac b
“ H = 2UZUAL . 11e9m 4 4 T s A
i ;s 10 yHYm § g || ne pervestem o
[N TR 1757 21" 52 . 7J A | E: 137512 91%m =«

1T o Aon || Raee 1HI EDIT BEL_  ADD ST RRE O THHE

0 [ | | [ 0 ] | 1R [ I 0 [ L

{a) {h) (5] (d)

ST ] t H: Alignnentut ! t HS Aliqnnentue i

von_ TR | || ne ¢ temmroaze | 67.6030m * || As EEMFAREF !

pufle B DO OB, B : Ho:ooozeza1daazdn | e o T fllw: 2o2026.n93m :
| I HPOS VDT | T TR

RNEI THT TR NRG_ TRHS [ 1HI K11 ARE THHS

s { 0 I I 0 0 U U ] ] L { U

0| B a @ & @ 5 ;| & -t & &2 G & @& " e &

{f (g} {h)
IO 1/ ALignnent Y |[ wostart —— f || 1-SELECT A FILE
Len nE  : z55 21y 4 SR 2._.Input H Curwve §
.. . - P N25TR 3.Input U Curve

[PESN —06° 0’243 L ST EL I TR &.InputRepturePilef
= || E = 137585.349n . 5.Cal HainPt Data 8

[T 1HI SIR NRE TRHS FOTT nFl . 0p0 || 6.SELECT SO.FILE

] i 1 I [ I 0 f i i [ I J i i )
| G a @3 g @ @& E &= = | & & &=
( (k) (

{1}

(1]

*Note: After input the length of line in pic e, the cursor will not move to the deviation
line by pressing @&® or (F) ENT. The system will skip to pic f directly. Please press(x) to
move the cursor to the next line.
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6.5.3.3 Calculate the data of main points

Press 5.Cal MainPt Data to calculate the data of main point; the ending pile, coordinate of
middle pile and height will shown on the screen (pic a). Press (Fi) Last to check the
coordinate one by one (pic b - d).

[TH I kS 7o RIS Y i s I
[ IR HI'ET ] 4 || K116 .68 + [ TR HISE 4 || kwrave. ooy +
H - HUFSLE G400 M : 202026 083m = H = L P L M 203065 . 113m
1= R HECT D LT i E : 137587 _49HBm § (I R HEST IS ] E : 137512 .919nm §
sz M_HMun X 7o A_AARAK = sz M_MMMn X Fa _RNAn
1ask HI X1 1ast HEXL 1asr ML || o1ast T

| Il | [ ] ( [l | I (
[ [

[ [ ] ] |
" @ & @@ (:T.)” @ @@
] d)

<

FORM 6-13: The comparison between calculated value and designed value

Pile No x/m y/m o
Calculated K0+126.920 292 936.731 137 586.296 353°21'04”
Designed K0+126.9204 292 936.7307 137 586.295 7 353°21'03.9”
Differ -0.000 4 0.000 3 0.000 3 0°00’00.1”

6.5.3.4 Inverse Calculation

@ Inverse calculation of P1

As PIC 6-57 shown, the vertical point of P1 existed on both 1%t and 2" straight line. N6 will
select the minimum distance to calculate the vertical point in default, so the vertical point
on 2" line will shown on the screen instantly. If you input the linear element “1” before
calculation, the result will be the vertical point on 1t line.

Press 5.Coord Inverse under the road menu. Press (F3) NEZ to input the coordinate of P1
(pic a). Press(F) ENT in two times to search the number of linear element in automatically
(pic c/d). The vertical point of P1 is located on 2™ line, distance -2.628m (pic c).

Press (F1) NEXT , (F2) NEZ, (¥ ENT, input the line element 1 and (Fa)ENT to calculate (pic
e - h). The vertical point of P1 is located on 1% line, distance -5.107m (pic g).

GOURD. 1HIFUL f Lnput L 1 1ement { Inurrsr Boonlt n-2 f U e Baned n-@ I
Moz uBUYa -Aitam i t HB+ESZ.II]?: M i 292910.824m :

: 2513 I l i
t ars2a 12 i : Edyep -2.628u E: 137525627 g
7 9-60fn 2 L || wepic g.e0en » ||z : 6.500m

BALI IHT BALK FHI M X1 1", HEED %0 [
1 i I 0 I 0 0 ] 0 0 0 0 0 0 0 0

(@3]

(a) (b) (c) (d)

GOURD. 1HIFUL f Lnput L 1 IemERT i Lnuerse Hesult n-1 § e teard -1 ¥
Ho:o upue_fitam t s syl M i ze2o2i.pn3w t
137522 1231 1 ene IR 1anen w ot :‘ E : 13751B.B50u :
s A_8Afm 2 HEDi: LT z: 6.600n -

RATI IHT BALK HE R 1", LT [
0 a I J 0 I 0 I i 0 0 0 I 0 0

(e) 0] @ (b

@ Inverse calculation of P2
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As PIC 6-57 shown, the vertical point of P2 existed on both 2" and 3 straight line. N6 will
select the minimum distance to calculate the vertical point in default, so the vertical point
on 3™ line will shown on the screen instantly. If you input the linear element “2” before
calculation, the result will be the vertical point on 2™ line.

Press((F1) NEXT, (Fa)NEZ to input the coordinate of P1 (pic a). Press (F&) ENT in two times
to search the number of linear element in automatically (pic k - I). The vertical point of P2
is located on 3" line, distance -2.299m (pic k).

Press (Fi) NEXT , (F3) NEZ, (Fa) ENT, input the line element 2 and (F2)ENT to calculate (pic
o0 - p). The vertical point of P2 is located on 2™ line, distance -3.975m (pic o).

[CEnnwn. T|[npur © viemenr 1 | tnuerse mesult na § |[ U Fite teern noin f
H = 707070.4A%m + + Ko+12p.5781 H : ruwreiv_aiin L
I JE 137584, 740 J v tene I f 1dnen Yoreem o (- VLR win
4oE it X (T o.000n | P w_mmun

BALK 1HI EALK FHI HE S| B, HEEL 5o .,
] 0 [l I [l ( [ [ ] [ ] [l
(i) g} (k) m
GUHOHD . THIM } Lnput L 1 Iement } Lnuerse Hesult n-3 U Itdile voord n-2 4
+ L K 11n gugl H @ 2evura.pien |
A ([0 v ene- IR (| Egyen -3.975m ¢ E :  137585.200n
} y HINi: A-RARN = s H. KN ;
HALK EHI HENT 1M, HFET 5.0 re.,
f f] [l [ |
D e @ o ;e E @ 4 e @

6.6 Case Study - Roads in Tunnel

There is only one straight line included in this horizontal curve of tunnel. The linear
elements listed on FORM 6-14. The vertical curve is an inclined line, with starting pile,
ending pile and height, without changing point. The data listed on FORM 6-15.

FORM 6-14: the data in tunnel by linear elements method

PT Pile No. x/m y/m Azimuth Angle a

Qb HKO0+000 3976 503.762 483 718.913 104°11’ 04"
ZD HK0+035.213 3976 495.133 483 753.052 104°11’ 04"
No Rs/m Re/m L/m Devi Type
1 0 0 35.213 0 Line

FORM 6-15: vertical curve and slope angle in tunnel

PT Pile No. H/m i/%
sQD | HKO+000 1024.612 5.198
SZD | HK0+035.213 | 1026.4425
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6.6.1 Create a new file as the current job.
Press 4.Programs, 6.Roads, 1.File and 1.Select a File to enter the file selection page.
Press (F2) LIST and (F1) NEW to create a new name “180115_2" and set this file as the

current job (pic h).

1KIH 4 1dle 4 1.SELECT A FILE % ||Hnad 1ilr E3
¥oMIM 1 FoORE'r IHCwI €1 2.Input H Curve * +
.S UKD HATL il wouREKS G % 3.1nput v curve 3 ||FILE :[EEGEEN:
4_AKIA H 4_oLARYUIL i 4_InputRepturePilefy) li
LOFIIHL LU IH o woLaern Inuerse il 5.Cal MainPt Data @ i
& _Hnads Wl xpartrile nard 6.SELECT SO.FILE HALK 1I%1 HUM 1ML
i ) 1 { 0 ( 0 i i [ I il ) |
& @( & @ @& ‘. ]@ @ @ @ ' & @@ ".E)! II{E &=
{1} o L[5 «
EECEC I || tew i f ETTRECIE] 1| 1-SELECT A FILE %
ITE] # + Jrou 4 || 2-Input H Curve
BD910 A || Fice IREOEEEE - 4 || 3-Input U Curve
1E0109_1 i i|| EpRia i || 4-InputRepturePilefy
AD17 | = || 1mA1A9_1 2 || s.cal WainPt Data g
Hew Delete ALK HIM & NI Hew neirte 6.SELECT SO.FILE
0 I I ( I [ 0 i 0 i I ] I I ]
a0 o G & (& @& ]@ /|t & & @ @@ GD] @
(] {l (g) {h)

6.6.2 Input the designed value of horizontal curve
(1) Input the starting value
Press 2.Input H Curve in “Roads” and enter the elements list (pic a); Press (F4) ADD to
add a new element (pic b) based on the FORM 6-14. Press((F4) ENT to confirm and back to
the elements list (pic c). Press (F4) ADD to check the latest data of starting point (pic d).

(2)Input the value of straight line
Pic e-f shows the steps to input the data of the sole line from FORM 6-12. Press @@
and then back to the element list (pic g).

7)[Start Gnars kT | (S || rtigwncntes  f
+|| cH - 0.0000m t || | i B bt rqegae d
#|| W o seTAnRS FeAm 4 3 || fFoc e ety
A L i ugus1s.utden 5 glpo vramenen o
[ BZ - 164" 11" = g E : N23F1E.212n §
i DL ADD || BACK THT EDIT BEL_  @DD STR  ARZ  TRMS
il 0 I i 1 i i I | d I | [ 1 i
(a) (k) ic) ()
S1H w1 i HA i gnnent il f YOEtare f 1.SELECT A FILE }
Len. ;m.“ 1 0z oz ip%" 11 03" t B1STR 1 2.Input H Curve *
e - ¥ N + 4 3_Input U Curve 3
elle WTHATHALAT o || H oo 3976405 133w ¢ % 4_InputRepturePilef
(| [E - hEIPEI.0GIm . = || 5.cal WainPt Data A
[EIH FHT U1K AHL | HHS FDIT DFI . ADD 6 .SELECT SO.FILE
Il ) J [ J ( ] [ [ [ | | I | 0 ]
o & & & 6o & 6 ™ & @ Gh &b b &
{e) i e} (h)

6.6.3 Input the designed value of vertical curve
Press 3.Input V Curve to enter the slope list (pic h). Press (F£) ADD to input the pile
number and height of starting point, pile number and height of ending point as below:
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6.6.4 Calculate the data of main points
Press 5.Cal MainPt Data to calculate and get the result of pile number, coordinate and
height for ending point (pic b). Press (Fi) Last to check the main points (pic c).

1.SELECT a FILE 5 el Z0: 1 L f 1.SELECT A FILE ;E
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6.6.5 Layout points

Press 4.LAYOUT PT under road (pic a), input the extra pile 10m (pic b). Press(FJ)ENT and (Fa)
Mide to calculate the coordinate of middle pile (pic d).
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