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For the Technical Direction ~{the LTPPProgram

Progr~un Area: Monitoring Directive Number: P-9

Date: November 25, 1996 Supersedes: n/a

Subje<;t: Non-Automated Dipstick Longitudinal Measurement Procedure

Introduction

The following procedure for longitudinal profile measurements on L TPP test sections, using non-
automated Dipsticks, should be used on all test sections requiring manual measurement of the
longitudinal profile. This is a replacement for the procedures contained in sections 3.3.2, 3.3.3.2,
3.3.3.3 and 3.3.3.4 of the SHRP Profile Measurement Manual, "Manual for Profile
Measurements: Operational Field Guidelines," SHRP-P-378, Strategic Highway Research
Program, National Research Council, 1994. Other pol1ions of the SHRP Manual are still'

applicable.

Overview

This procedure consists of performing an elevation survey in each wheel path and using transverse
measurements at the ends of the section to fom a clo:;ed loop. As illustrated in Figure 1, the
measurement procedure starts at Station 0+00 (0 m) in the right wheel path and proceeds in the
direction of traffic toward the end of the section. At the end of the section, transverse
measurements are made to the end point of the survey line in the left wheel path. A 2-ft (0.610-m)
diameter closure circle around this point is used to close the transverse measurements on this start
location for measurements in the left wheel path. LonJ~itudinaI measurements are then performed
in the left wheel path back to Station 0+00 (0 m). Transverse measurements and the closure circle
are used to close the survey on the starting point. Forms DS-l through DS-6 have been designed
for use with this measurement procedure. This proceclure is designed for a 500-ft (152.4-m) test
section, although the concept can be applied to test s~:ctions of any length.
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L TPP Directive P-9 November 25, 1996

Procedure

1. Site Marking

The marking pattern is illustrated in Figure 1a.

b. Clean both wheel paths of loose stones and other debris to prevent slippage of the
footpads during measurements.

Locate the center of the travel lane.c.

1) Where the wheel paths are easily identified, the midway point between the two
wheel paths should be used as the centc~r of the lane.

2) If the wheel paths are not clearly identifiable, but the two lane edges are well
defined, the center of the travel lane should be taken as the midpoint between the
two lane edges.

3) Where the wheel paths are not apparent and only one lane edge can be clearly

d Locate and mark longitudinal elevation survey lines in each wheel path. Establish the
location of the two longitudinal elevation survc:y lines 2.710 ft (0.826 m) from the center
of the lane. Mark these locations at intervals equal to the length of the chalk line used for
marking. Use a chalk line to mark a straight line between the previously established points.
The start location should be located so that bac:k edge of the Dipstick footpad is located
immediately adjacent to leave edge of the white stripe at the beginning of the monitoring
portion of the test section. If this location is not marked with a stripe, the start location
should be established at Station 0+00. Using a tape measure (measuring wheels are not
acceptable), carefully measure the length of ea,:h longitudinal elevation survey line to
establish the end points at 500-ft (152.4-m), or at the specified length for test sections not
SOO-ft (1 S2.4-m) long, from the previously esublished start location. An accurate
measurement of this length is required since it is used as a quality control check on the
measurement process.

At Station 0+00 (0 m) use a chalk line to mark a transverse line connecting the endpoints
of the two longitudinal elevation survey lines. :[n the Right Wheel Path (RWP), mark a 2-ft
(0.610-m) diameter circle centered on the first measurement point. This closure circle will

be used for completion of the elevation survey loop.

e.

f. At the end point marks placed at Station 5+00 (152.4 m), or the end of the test section,
use a chalk line to mark a transverse line conru~cting the endpoints of the longitudinal
elevation survey lines. Mark a 2-ft (0.61 O-m) diameter circle centered on the measurement

3

distinguished. the center of the lane should be established at 6 ft (1.83 m) from that

edge.
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point located in the Left Wheel Path (L WP) at this location. This closure circle will be
used for completion of the elevation survey loop.

g. Note on the data collection sheet or field notebook, the method used to establish and the
location of the lane center and the two longitudinal elevation measurement survey lines,
and any discrepancies between the painted and measured section end locations.

2.

Pre-Operational Checks on the Dipstick

The pre-operational checks should be perfonn,ed as specified in section 3.3.3.1 of the
Manual for Profile Measurements: Operational Field Guidelines. Fonn DS- 7,
included in this document, should be used to record this infonnation.

a.3.

Longitudinal Profile Measurement

a. To start the profile measurement, the Dipstick should be placed with one foot on the
marked elevation survey line in the RWP at St:ition 0+00 (0 m) and the foot in the
direction of the start arrow on the unit, positioned on the survey line. The start arrow on
the Dipstick should point forward in the direction of traffic.

b. After the reading stabilizes, it should be recordied under the RWP column on Fonn DS-2
on the row corresponding to Station 0+0 I (0.3:0 m). The Dipstick should then be rotated
to the next measuring point using a clockwise rotation. After the reading has stabilized it
should be recorded on the next row ofFonn DIS-2 labeled 0+02 (0.62 m). This procedure
should be repeated for the entire length of the test section. During the measurements, the
following precautions and procedures should be used:

Always use a clockwise rotation.I

The handle of the Dipstick should be held in a venical position.

3 Lateral pressure should not be applied to the handle during a measurement.

4. The foot pads should be placed to avoid minor localized cracks, holes, open joints.
the edge of open joints or wide cracks, and loose stones or debris.

If for any reason the measurements must be stopped, circles should be drawn
around both foot pads with the start arrow in the direction of traffic at the last
measurement position. When restartin~; the measurement process the Dipstick shall
be returned to this position and adjusted so that the current measurement agrees
with last measurement prior to stoppa~;e.

5
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6. Ifit is not possible to mark the leg positions prior to stoppage or to successfully
reposition the Dipstick in the same position, then the data must be discarded and
the measurement procedure restarted from the beginning.

c. After the last measurement in the right wheel path at Station 5+00 (152.4 m), the location
of the front Dipstick foot should be compared 'to the pre-measured end point location. If
the front foot is within 6-in (0.152-m) of the marked end point location, proceed with the
transverse closure measurements as indicated b,elow. If the front foot is not within this
interval, perform the following:

1 Draw circles around each foot and note: the direction of the start arrow.

2. Check the data sheets for skipped or milssing measurements.

3 If no apparent anomalies are present in the data. remeasure the length of the
longitudinal survey line to verify the position of the end point. If the re-measured
location of the end point is within 6-in ~:0.152-m) of the front foot of the Dipstick,
remark the transverse line at this location and proceed. If the end-point is not
within 6-in (0.152-m) of the Dipstick front foot, discard the data as suspect and
restart the survey measurement from Station 0+00 (0 m).

d. After the location of the last measurement in the right wheel path has been verified, the
transverse closure measurements should be initiated by rotating the rear foot of the
Dipstick toward the left wheel path and placin~~ it on the pre-marked transverse closure
line. Measurements along the transverse closure line should be recorded in the table
labeled "Transverse Closure Measurements from Right Wheel Path to Left Wheel Path at
Station 5+00 (152.4 m)" located at the bottom offOnT1 DS-6. When the Dipstick reaches
the point in which the next measurement along the transverse survey line would pass the
location of the Left Wheel Path, it should be rotated so that the foot pad rests at any point
on the closure circle (CC). After recording this measurement in the column labeled 5-CC,
rotate the device so that the foot pad rests on top of the intersection between the
longitudinal survey line in the L WP and the transverse closure line. Record this
measurement under CC-L WP. This procedure is illustrated in Figure 1.

Begin measurements down the longitudinal survey line in the L WP, recording them in the
column labeled LWP on fon11s 05-2 through 6. These measurements will be entered in
reverse order from those in the R WP .

e.

When the last measurement in the L WP is made at Station 0+00 (0 m), verify that the
position offront Dipstick foot is within 6-in (0.152 m) of the end point. If not, follow the
procedures for end point verification previousl:V discussed in Sections 3.c.l, 3.c.2 and
3.c.3 for the measurements in the right wheel path. Ifa problem is found with a missing or
skipped measurement or the final location ofD'ipstick in the left wheel path. the

f.

5



L TPP Directive P-9
November 25, 1996

measurements in the left wheel path should be discarded as suspect and the survey
restarted at the beginning point in the left wheel path.

g.

After the location of the last measurement in the left wheel path has been verified, then
closure measurements along the transverse closure line back toward the starting point in
the RWP should be performed. As illustrated in Figure I, use the closure circle made
around the starting point to close the elevation survey on the start point. Record these
measurements in the table located at the bottolm of the form DS-2.

4. Post Data Collection Check

a. After completing the survey, the operator must conduct the zero and calibration checks.
The results of these checks should be entered on Form DS- 7.

1 If the Dipstick fails the zero check, but can successfully be adjusted and pass the
calibration check, then the data should be discarded as suspect and another survey
should be perfonned.

2 If the Dipstick passes the zero check, but fails the calibration check, the data
should be discarded as suspect and the Face Technologies should be contacted for
repair, as discussed under section 3.3.3.1 of the SHRP Profile Measurement
Manual.

3 If the Dipstick passes both tests, the closure error computations should be

performed.

5. Closure Error Computations

a. These closure error computations must be performed in the field prior to leaving the site.

b. The readings in each column on forms DS-2 through 6 should be summed and recorded in
the last row of each column. The measurements in the transverse closure measurement
tables on forms DS-2 and DS-6 should be summed across the row and entered in the last
column.

c. The column summations should be entered onto form 05-1 in the locations corresponding
to the labels shown in each summation cell.

d On form DS-l, the elevation sums in the R WP and L WP should be added together and
recorded in the indicated cells.

The transverse sums should then be added to ea.ch of these sums and the result recorded in
the total row at the bottom of the closure calclJllation table.

e

6
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f The two totals should then be added together and the result entered into the cell labeled
closure error.

g. If the closure error is greater than j: 3 in (76 nlm), then the data should be discarded as
suspect and the test section re-surveyed until the closure error is less than this amount.

Prepared by: Antonio Nieves

7
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L TPP Manual Dipstick Data Collection Fomt
Longitudinal Profile Form DS-l

Measurement Infomtation and Closure Comoutation

Stop Time (military):

Operator:

Recorder:

Dipstick Serial Number:

Start Time (military): Weather:

~

Left Wheel Path

NQ Elevation Stun NQ Elevation StUn

01 II

02 12

03 13

04 14

05 IS

06 16

07 17

08 18

09

010

19

~

110

011 III

~

012 112

013 II)

014 114

115015

016 116

II II?

lIS

017

018

019 119

~

120020
0" 1A

Total 1 I to 120Total 01 to 020
08 18

Tranavcne SJID T1Tr8l\S\ene Swn T2 Closure Error
IC

Total IA.+- IBTotal OAtOB

.Comments:



S(~)~:71.8J~~,-1 s(~) St.ltioo

(ft)
Stati<XI

(ft)
Readi

F~~,-

RWPI LWPI RWPI LWP t RWPI
0+00

O-+{)\

0-+{)2

0-+{)3

0-+{)4

0-+{)5

0-+Q6

0-+{)7 i

0-+{)8

0-+{)9

0+\0

0+1\

0+12

0+\3

0+\4

0+15

0+\6

0+\7

0+\8

0+\9

0+20

0+2\

0+22

10+23

0+24

0+25

0+26

0+27

0+28

0+29

0+30

0+31

0+32

0+33

0+34

0+35

0+36

0+37

0+38

! 0+39

0+40

0+41

0+42

0+43

0+44

0+45

0+46

0+47

0+48

0+49

0--51

0--52

Q-i-53

0"-54

0"-55

Q-i-56

0"-57

Q-i-58

0"-59

Q-i-60

0

0

0

0

0

0

0

0

0

0

I 0-+74

0+76

0+77

0+78

0+79

0+80

0+81

0+82

0+83

0+84

0+85

0+86

0+87

0+88

0+89

0+90

0+91

0+92

0+93

0+94

0+95

0+96

0+97

0+98

0+99
I 0+50 0-+75 1 +00 '

II 02 12 03 13 O'

Surn.

Transverse Position Sum

LWP-l 1-2 2-3 4-5 5-CC CC-RWP3-4

TI

Reading
(in.)



Station

(it)
Slalioo

(ft)
Slatioo

(ft)
Stati<XI

(ft)RWPI LWPt RWPI LWP , RWP 1 LWP f RWPI LWP I
1 1+00

1+01
I

I 1+02

1+03

1+04

1+05

1+06

1+07

1+08

1+09

1+10

1+11

1+12

1+13

1+14

1+15

1+16

1+17

1+18I 

1+19

i 1+20

1+21

1+22

1+23

1+24

1+25

-~

1+51

1+52

1+53

1+54

1+55

1+56
1+57 !

1+58

1+59

1+60

1+61

1+62

1+63

1+64

1+65

1+66

1+67

1+68
,

1+69

1+70

1+71

1+72

1+73

1+74

1+75

1+76

1+77 i
I

1+78 i

1+79

1+80
ILl!!!-
I

1+82

1+83

1+84

1+85

1+86

1+87

1+88

1+89

1+90

1+91

1+92 I

1+93

1+94

1+95

1+96

1+97

1+98

1+99

i 2-+00

1+26

1+27

1+28

1+29

1+30

1+31

1+32

1+33

1+34

1+35

1+36

1+37

1+38

1+39

1+40

1+41

1+42

1+43

1+44

1+45

1+46

1+47

1+48

1+49

1+50



s~) f-ReadinF (in.) ,~ s~) ~--~~ ~g (in.) J Station I Readi

I LWP t I (ft) II

F~:~fll

s~oo

(ft) IRWP I LWP RWPI

RWPI"',1,1 

I RWP I I LWP t

:*~!w~~:t~li :t.B~~\~~i:: :it~%:,t:;\~~;;t;t~,; \\\~;;i!: :!;t~.J::::!~:ili!i!!t; :!::i:*f::!!f~:;~r;~

2+51 2+76

2+52 2+77

2+53 2+78

2+54 2+79

2+55 2+80

2+56 2+81

2+57 2+82

2+58 2+83

2+59 2+84

2+60 2+85

2+61 2+86

2+62 2+87

2+63 2+88

2+64 2+89

2+65 2+90

2+66 2+91

2+67 2+92

2+68 2+93

2+69 2+94

2+70 2+95

2+71 2+96r 

2+72 2+97...

2+73 2+98...

2+74 -

2 -+{)() i:ilii;;:~f~~im:i~:~_~~:: :::mr~mJ~m:~!~!@;i: :m~:~i~ !~!R_P+:'fi; tw~-~j

2+26

2+27

2+28

2+29

2+30

2+31

2+32

2+33

2+34

2+35

2+36

2+37

2+38
2+39 i

2+40

2+41

2+42

2+43

2+44

2+45

2+46

2+47

2+48

2+0)

-2~91

~1:!:92
2+03

2+04

2+05

2+06

112+07

2+08

+09

+10

+11

+12 I

+13

+14

+15

+16

+17

2+18

2+19

2+20

2+21

2+22

2+23

2+241 .I I 2+99

2+25 2+50 2+75 3+00

Sum.



Sta(jon

(ft)
Station

(ft)
~;tati(M

(ft)
statjoo

(ft)RWP LWP I RWPt LWPI RWPI LWPt RWPI LWP t

~!
3+01

3+02

~
'3+04

3+05 I~
+06

3+07! 

3+08

3+26

3+27

3+28

3+29

3+30

3+31

3+32

3+33

3+34

3+35

3+36

3+37

3+38

3+39

3+40

3+41

3+42

3+43

3+44

3+45

3+46

3+47

3+48

3+49

:1+51 :---,
:1+52
::+53

;.+54

~;+55

~,+56

3,+57

3+58

3+59

3-+f1O

3+61

3+62

3+63

3+64

3

3

3

3+74

3+76

3+77

3+78

3+79

3+80

3+81

3+82

3+83

3+84
3+85 I

3+86

3+87

3+88

3+89

3+90

3+91

3+92

3+93

3+94

3+95

3+%

3+97

3+98

3+99

.J 3+09

3+10

3+25 3+50 3+75 4-+00

Sum.



Station

(ft)

~~lB~~;f1 

s~) ~ Re~dlg (!!!)---i ~;~)I Readin~ (in.) I Sl£1ioo I Reading (in.)
RWP I I I I RWP I I ~WP I I (ft) I RWP I I LwPfLWP t

4+00

4-+<>\ 4+26

4+27

4+28

4+29

4+30

4+3\

4+32

4+33
, 4+34

4+35

4+36

4+37

4+38

4+39

4+40

4+4\

4+42

4+43

4+44

4+45

4+46

4+47

4+48

4+49

4+50

.1+51

'~+52

.~+53

1.~+54

1.~+55

1.:+56

A.+57

~+58

~+59

~+60

4+61

4+62

4+63

4+64

4+65

4+66

4+67

4+68

4+69,.--
! 4---

4

4

4

4

4+75

4+76

4+77

4+78

4+79

4+80

4+81

4+82

4+83

4+84

4+85

4+86

4+87

4+88

4+89

4+90

4+91

4+92

4+93

4+94

4+95

4+96

4+97

4+98

4+99

5+00

4-+<>2

-+<>3

-+<>4

-+<>5

+06

-+<>7

-+<>8

-+<>9 I

4+10

4+11--
4+12

4+13

4+14

4+15

4+16

-::!+17

14+18-
4+19

4+20

4+21

14+22!~+23

1~+24 i
.

Sum i v I 'I '1:::W$~lili:;~('J v, :::::::::::~j~ili~;~j~::::~;:1 UT"I ..7r,~,,~:~,:~:~:~~~:~:~:~::j:::iI v. :':;~::::::::~:~

4+25

Transverse Positil>O Sllffi

RWP-l 1-2 2-3 3-4 4-5 5-CC CC -LWP

1'21
Reading

(in.)
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L TPP Manual Dipstick Data Collection Fonn Sta1:e Code ---]
Longitudinal Profile Fonn DS-7 Ln)p, ~~~tion ~ .-I ] II

Operator E~mployer:

Dipstick Serial Number:

Diameter of Dipstick Foot Pad: In

Pre Measuremlent Checks

Time (military:l:

Zero Check Calibration Check

Reading (inches)Measurement Measurement

! 

Reading (inches)

First Reading First Rc:adin~

Second Read~~_~er 1800 Rotation

! 

Second ~adinR on Calibration Block

B
First ~~Readin~ II Seco~d_Readin.2; -0.125 -First Readine;

Notes:A.
First + Second Reading must be less than % 0.00 I. If not, adjust the start pin as suggested in the L TPP Profile Measurement Manual
and repeat zero check.

B. S~nd Reading -0.125 .First Reading must be less than ~ 0.003. If not, notif)r the RCOC office and contact Face Technologies for
repalT.

Post Measurerl1ent Checks

Time (military)

Zero Check Calibration Check

MeasurementMea.')urement Reading (inches) Reading (mch.:s)

f~st Reading

! 

First Rc:adin~

Second Reading lifter 1800 Rotation Second Reading on Calibration Block
B

I 

Second Reading -0.125 -First ReadingFirst + Second Readin~

Notes:
A. First + Second Reading must be less than :i: 0.00 llf not, discard d;lta as suspect, adjust the start pin as suggested in the UPP

Profile Measurement Manual, repeat zero check until it passes, perform calibration check and if it passes, resurvey section

Second Reading -0.125 -First Reading must be less than:i: 0.003. If not, notify the RCOC office and contact Face Techn(,I')~les for

repair.
B.

Comments




