Tack Rate Problem #1

CRS-2 Tack (Specific Gravity=1.00) was applied to the roadway. The temperature
measured from the tack distributor was 125° F. The length of the application was 1000
feet. The width of the roadway was 12 feet. 175 gallons of tack were used to cover this
section. What is the adjusted tack rate? Does this meet the SCDOT specifications?

Answer — Gals. / Sq. Yd.
of emulsified asphalt at 60 °F
Answer: Yes or No

Tack application rate is NOT
calculated using residual asphalt content.

Step 1 — Calculate the square feet of roadway covered with tack
1,000 ft. x 12 ft. = 12,000 square feet

Step 2 — Calculate the square yards
12,000 square feet + 9 sq. ft./sq. yd. = 1333.33 sq. yd.

Step 3 — Correct number of gals. for temperature
Reference CRS-2 (from table in SC-T-86) from a temperature
of 125°Fto 60 ° F M = 0.98375
175 Gallons x 0.98375 = 172.2 gallons of tack @ 60 ° F

Step 4 — Calculate the application rate — gals./sq. yd.
172.2 + 1333.33 sq. yds. = 0.129 gals./sq. yd.

Now, round off to 0.13 gals. sq. yd. Meet specs? Yes

Tack Rate Problem #2

CRS-2 Tack will be applied to 12 foot wide roadway. The application will begin at
Station 14+20 and end at Station 31+00. The temperature of the tack distributor is
140° F. How many gallons of CRS-2 are needed for an application rate of 0.05 gals/sq
yd? Express answer in gallons to be applied by distributor.

Answer - Gallons @ 140° F

Step 1 — Calculate the square feet of roadway covered with tack
(3100 - 1420 ft.) x 12 ft. = 20,160 square feet

Step 2 — Calculate the square yards
20,160 square feet = 9 sq. ft./sq. yd. = 2240 sq. yd.

Step 3 — Calculate number of gallons needed for 0.05 gals/sq yd application rate
0.05 x 2240 sq. yds. = 112 gallons (this is @ 60° F)

Step 4 — Correct number of gals. for temperature
Reference CRS-2 (from table in SC-T-86) from a temperature
of 60°Fto140°F M =0.98000
112 gallons + 0.98000 = 114.29 gallons

Now: Round off to 114.3 gals of tack @ 140 ° F
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HOMEWORK PROBLEM
Tack Application Rate and Quantity

Determine the tack application rate and the number of tons of

tack used on this project. Use the following project information:

1) Type of emulsion - SS-1

2) Starting gallons — 4,251

3) Ending gallons - 964

4) Length of roadway covered in tack — 2.1 miles @ 26 feet wide
5) Temperature of tack - 140° F

7) Unit weight of SS-1 - 8.35 Ibs./gals.

(Round application rate to nearest 0.01 gals./sq. yd.
and tons to 0.01 tons)

Tack Application Rate and Quantity
SOLUTION

Step 1. Calculate # gals. of emulusifed asphalt used
4,251 - 964 = 3,287 gals.

Step 2. Convert gals. to 60° F
3,287 x 0.98 = 3,221.3 gals.

Step 3. Calculate sq. yds. of roadway tacked
[2.1 (5280)x 26]/9 = 32,032 sq. yd.

Step 4. Calculate application rate (gals./sq. yd.)
3,221/32,032 =0.1006 or 0.10 gals. / sq. yd.

Step 5. Calculate total tons of emulsified asphalt used
(gals. used x unit wt.) / 2000 Ibs./ ton
(3,221 x 8.35) /2000 = 13.45 tons
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Asphalt Mix Rate # 1

Asphalt mix was placed from station 0+00 to station 10+00. The lane width is 12
feet. How many tons of mix are needed to cover this section of roadway if the mix
is placed at a rate of 150 pounds per square yard?

Answer: Tons of mix

Step 1 — Calculate the number of linear feet
1,000.0 — 0.00 = 1000 linear feet

Step 2 — Calculate the sq. yds. of roadway
(1,000 ft. x 12 ft.) + 9 sq. ft./sq. yd. = 1333.33 sq. yd.

Step 3 — Calculate the pounds of asphalt mix needed to cover
1,333.33 sq. yd. x150 Ibs./sq. yd. = 199,999.5 Ibs. of mix

Step 4 — Calculate the tons of asphalt mix
199,999.5 Ibs. + 2000 Ibs./ton = 99.99975
round off =100.0 Tons

Asphalt Mix Quantity # 2
Taper Section

Alane that is 800 feet in length is 10 feet wide at the beginning and goes to 14 feet
in width a the end. If you ran a rate of 125 pounds per square yard, how many tons
would be needed to cover this section?

Answer: Tons of mix

Step 1 — Calculate the average width of the roadway
(10 ft. + 14 ft.) + 2 = 12 ft. average width

Step 2 — Calculate the sq. yds. of roadway
(800 ft. x 12 ft.) + 9 sq. ft./sq. yd. = 1,066.67 sq. yd.

Step 3 — Calculate the pounds of asphalt mix needed to cover
1,066.67 sq. yd. x 125 Ibs./sq. yd. = 133,337.5 Ibs. of mix

Step 4 — Calculate the tons of asphalt mix
133,337.5 Ibs. + 2000 Ibs./ton = 66.7 Tons
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Asphalt Mix Rate #3

You have determined that you have placed 115.7 tons of mix from Station
36+50 to Station 46+50. The width of paving is 12 feet. Your contract shows
that the specified mix application rate is 150 pounds/sq. yd. What is your
calculated mix application rate? What changes, if any, should be made to the
paving operation?

Answer: Ibs./sq. yd. of mix

Step 1 — Calculate the number of linear feet
4,650.0 — 3,650.0 = 1,000 linear feet

Step 2 — Calculate the sq. yds. of roadway
(1,000 ft. x 12 ft.) + 9 sq. ft./sq. yd. = 1333.33 sq. yd.

Step 3 — Calculate the pounds of asphalt mix placed
115.7 x 2,000 = 231,400 Ibs.

Step 4 — Calculate the mix application rate
231,400 Ibs. + 1,333.33 sq. yd. = 173.55 Ibs./sq.yd.

Changes should be made to the paving operation since mix application rate
is too high. Reduce thickness of mix placed by paver until calculated mix
application rate is equal to 150 Ibs./sq. yd.

Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
t Status: Date: 5252012
Roller Pattern 1s Fete:
. Road Info:
100—ft Sect'on (300 - szra:‘mr Quality Pavers
Inspedor R U Goode
f - Operator. Tess Wright
400 t) - Offset: . Distance: Station N o: 3+00 to 4+00
Type of M Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard C ount:
° H Control Strip No: 1 SCDOT Gauge No:
Passes with . —= b
Site 2. Site3
Breakdown Roller until et ottt Ao |
the mat breaks 1285 1 1204
140.7 1423 1415 U
* If more than 4, e e

contact AME unless
it is pneumatic
rubber tire roller
» 3 passes each with
Intermediate and
Finish Rollers

Twelve Random Readings:

LRSI

6.
NoteOmt highest and lowest reading when caiculating Target Densty

Estabiished Taret Densty.
Roller Pattem:

Remarks:
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 5/25/2012
File No.:
Road No.:
Road Info: Southbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No:  3+00 to 4+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard Count:
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density | Temp. | Density Temp. Density | Temp. | Density | Remarks
Vibratory Steel 1 139.4 138.6 140.2 139.4
Vibratory Steel 2 140.9 140.1 141.7 140.9
Vibratory Steel 3 141.5 140.7 142.3 141.5 Use
Vibratory Steel 4 141.4 140.6 142.2 141.4 Broke
Pnuematic 1
Pnuematic 2
Pnuematic 3
Static Steel 1
Static Steel 2
Static Steel 3

a b~ ON -

6

Twelve Random Readings:

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique 1D
d Stn:na Date: _5/252012.
Roller Pattern 2" e
. Road Info:
100-ft Section (400 — T —
500 ft): — T o006 s
Twoe of Moc Surface Type B Thickness: 2" (220 psv]
. # Passes for lt‘::nw SVI;NO: 1 SCI?:‘J‘?::HE::IH;:
Density
Breakdown Roller Py T g [ e e e
determined on s P s s e
previous 100—ft section Vibratory Steel 3 142.5 141.7 143.3 1425
o P _th P nuematic 1 1432 1424 1440 1432
P nuematic 2 1439 1431 1447 1438
asses V\_” Pnuem:wc 3 1448 1438 1454 1448 Use
|ntermed|ate Ro"er P nuematic 4 | 1aee 1436 152 1444 | Broke
until the mat breaks oo |
* If more than 4, St 3
contact AME unless
it is pneumatic
rubber t|.re ro!lgr foctve Random Readings
» 3 passes with Finish :
Roller :
L)
TlcmDm:nlnﬂeSnnd lowest reading when calculating Target Density
Established Target Density.
Roller Pattem:
Remarks:
Form 400.02 Field Determination Of Target Density For Asphalt
d L;:‘:;:j: ° Date: _5/25/2012
Roller Pattern 3r Pt
100-ft Section (500 — & P
Inspe cor: R.U. Goode
600 ft) Operator: Tess Wright
. Ofset _____ Distance Station No: __5+00 to 8:00
Type of Mix Surface Type B Thickness: 2" (220 psy)
ift Standard Count
° # Passes for Eunvmsm‘phm 1 scn'mdc:;gen:
Density
Breakdown and site1 site 2 site3 Average
. Roller / Mode |Passes| Density Temp. Density Temp. Density Temp. Density | Remarks
Intermediate Rollers T e = - -
determined On Vibratory Steel 3 142.0 141.2 1428 142.0
previous two 100-ft e N TY T s o
. Pnuematic 3 1441 1433 1449 144.1
ion
SeCt ons . . Static Steel 1 1445 1437 1453 1445
. Passes Wlth F|n|sh Static steet_| 2| 1449 1441 1857 1435 | use
. Static Steel 3 1448 144 1456 1448 Broke
Roller until the mat
breaks
* If more than 4,
contact AME unless : Tuelve Random Resdings:
it is pneumatic :
rubber tire roller :

8

Note:Omit highest and lovest reading when calculating Target Density

Estabiished Target Density:
Roller Patiern:

Remarks:
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 5/25/2012
File No.:
Road No.:
Road Info: Southbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No:  4+00 to 5+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard Count:
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density | Temp. Density Temp. Density [ Temp. Density | Remarks
Vibratory Steel 1 140.4 139.6 141.2 140.4
Vibratory Steel 2 141.9 141.1 142.7 141.9
Vibratory Steel 3 142.5 141.7 143.3 142.5
Pnuematic 1 143.2 142.4 144.0 143.2
Pnuematic 2 143.9 143.1 144.7 143.9
Pnuematic 3 144.6 143.8 145.4 144.6 Use
Pnuematic 4 144 .4 143.6 145.2 144.4 Broke
Static Steel 1
Static Steel 2
Static Steel 3

a b~ wWN =

6

Twelve Random Readings:

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 5/25/2012
File No.:
Road No.:
Road Info: Southbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No: ~ 5+00 to 6+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard Count:
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density [ Temp. | Density Temp. Density | Temp. | Density | Remarks
Vibratory Steel 1 139.9 139.1 140.7 139.9
Vibratory Steel 2 141.4 140.6 142.2 141.4
Vibratory Steel 3 142.0 141.2 142.8 142.0
Pnuematic 1 142.7 141.9 143.5 142.7
Pnuematic 2 143.4 142.6 144.2 143.4
Pnuematic 3 1441 143.3 144.9 144.1
Static Steel 1 144.5 143.7 145.3 144.5
Static Steel 2 144.9 144.1 145.7 144.9 Use
Static Steel 3 144.8 144 145.6 144.8 Broke

Twelve Random Readings:

a s~ WD

6

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:




Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
. Status: Date: _5/25/2012
Setting Target
Road No.:
. Road Info:
Density (600 — 900 P S
Inspe cor: R U. Goode
ft . Operator: Tess Wright
. Ofset ___ Disance: StationNo: __6+00 to  __§+00
Type of Mix Surface Type B Thickness: 2 (220 psy’
Lfe __ 1 Standard Count
° Use roller pattern jUSt Control Strip No: 1 SCDOT Gauge No:
. Density
established sie1 ste2 sie3 | aversge
Roller / Mode |Passes| Density Temp. Density Temp. Density Temp. Density | Remarks
. Vibratory Steel 1 140.2 139.4 141.0 1402
12 random denSIty Vibratory Steel 2 141.7 1409 1425 141.7
H Vibrate Steel 3 1423 1415 1431 1423
gauge readings —
H H Pnuematic 1 143.0 142.2 1438 143.0
» Discard highest and Poverete | 2 | 1627
. Pnuematic 3 144 4 1438 1452 1444
lowest reading
. . Static Steel 1 144.8 144.0 1456 1448
. Target den3|ty is smesest | 2 | 1ss2 1sae 1350 152
average of remaining
10 readings
Tweive Random Readings:
1 1459 1448
2 1449 1455
3 1442 1458
4 1462 1446
5 1456 1444
6 1439 1452
Note:Omit highest and loviest reading when calculating Target Density
Established Target Density: 145.1
Roller Patiern: 3-3-2
Remarks:
Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Staus: Date: _4/25/2012
Example 2:
- Road No.:
. Road Info:
Setting Target Consactr P
Inspe cor: R U. Goode
D t 600 900 Operator: Tess Wright
enSI y - Offset Distance Station No: __800 o 5:00
Type of Mix Surface Type B Thickness: 2 (220 psy’
ft) N Lt 1 Standard Count __ 2568
" ConrolStripNo: __1__ SCDOT Gauge No
Density
Site 1 Site 2 Site 3 Average
* Between 300 and 600 Rt o Tpasee Doy | 1o | i | Yo ety 1o, | Doty [
. Vibratory Steel 1 1392 1388 1394
feet, yOU jUSt Set a 3‘4‘ Vibratory Steel | 2 1406 140.1 140.8
Vibratory Steel 3 140.6 140.2 1408
3 roller pattern
Pnuematic 1 141.3 140.9 14186
L] For 600 to 900 feet Pnuematic 2 141.9 141.85 1422
’ Pnuematic 3 142.5 141.9 1426
use ro"er pattern you Pryematic A 1226 1422 1429
1 1 Static Steel 1 1436 143.2 1438
just determined s |3 [ rees
Static Steel 3 1443 1449 1444
Tweive Random Readings:
1 1441 7 1445
2 1445 8 1452
3 1439 9 1441
4 1442 10 1438
5 1449 " 1442
[} 1443 12 1444

Note:Omit highest and lowest reading when calculating Target Density

Estabished Target Density:
Roller Patiern:

Remarks:
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 5/25/2012
File No.:
Road No.:
Road Info: Southbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No: ~ 6+00 to 9+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard Count:
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density | Temp. Density Temp. Density | Temp. Density | Remarks
Vibratory Steel 1 140.2 139.4 141.0 140.2
Vibratory Steel 2 141.7 140.9 142.5 141.7
Vibratory Steel 3 142.3 141.5 143.1 142.3
Pnuematic 1 143.0 142.2 143.8 143.0
Pnuematic 143.7 142.9 144.5 143.7
Pnuematic 3 144.4 143.6 145.2 144.4
Static Steel 1 144.8 144.0 145.6 144.8
Static Steel 2 145.2 144.4 146.0 145.2
Twelve Random Readings:
1 145.9 144.8
2 144.9 145.5
3 144.2 145.8
4 146.2 144.6
5 145.6 144.4
6 143.9 145.2

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:

145.1

10
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 4/25/2012
File No.:
Road No.:
Road Info: Northbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No:  6+00 to 9+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: Standard Count: 2568
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density | Temp. | Density Temp. Density  Temp. | Density | Remarks
Vibratory Steel 1 139.2 138.8 139.4
Vibratory Steel 2 140.6 140.1 140.8
Vibratory Steel 3 140.6 140.2 140.9
Pnuematic 1 141.3 140.9 141.6
Pnuematic 2 141.9 141.5 142.2
Pnuematic 3 142.5 141.9 142.6
Pnuematic 4 142.6 142.2 142.9
Static Steel 1 143.6 143.2 143.8
Static Steel 2 144.2 143.8 144.4
Static Steel 3 144.3 144.9 144.4
Twelve Random Readings:
1 144.1 7 144.5
2 144.5 8 145.2
3 143.9 9 144.1
4 144.2 10 143.8
5 144.9 11 144.2
6 144.3 12 144 .4

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:

11




Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
. Staus: Date: _4/25/2012
Example 2 Solution: 7 ————
Road No.
. Road Info:
Settmg Target Contacr S e
Inspe clor: R.U. Goode
Density (600 _ 900 Operator: Tess Wright
Offset: Distance Station No: 0+00 to 9:00
Type of Mix Surface Type B Thickness: 2" (220 psy)
ft)' Lift 1 Standard Count __ 2568
- Conrol Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
+ Take 12 random Roter o o vty | Tom | Demmiy | v | ety terp | aenety [Remare
. Vibratory Steel 1 1392 1388 1394 1391
density gauge Virstrysee |2 | 1a0s
. Vibratory Steel 3 140.6 140.3 1408 1406
readings
. . Pnyematic 1 1413 140.9 1416 1413
. D|scard h|ghest and Pruematic 2 | te1s 1418 1422 1418
Pnuematic 3 1425 141.9 1426 142,
IOWeSt reading Pruemstic 4 1426 1422 1429 1426
H H Static Steel 1 143.6 143 2 1438 1435
¢ Target denSIty IS Static Steel 2 144.2 1438 1444 144.1
H H Static Steel 3 144 3 1445 1444 144
average of remaining
10 readings
Tweilve Random Readings:
1 1441 7 1445
2 144 5 8 145.2
3 1439 9 1441
4 1442 10 1438
5 1449 1" 1442
[} 1443 12 1444

Note:Omit highest and lovest reading when calcuiating Target Density

Established Taraet Density:
Roller Patiern 3-4-3

Remarks:

Nuclear Gauge Locations

You are placing Surface Course Type D in mainline paving at a width
of 12 feet. At the beginning of the day, paving begins at Station
13+75 and ends at Station 47+05. The SCDOT Inspector randomly
chooses to use the 15t set of random numbers. Determine the
locations of your nuclear gauge readings in each sublot in
accordance to SC-T-101 procedures.

Step 1. Determine paving distance: 47+05 — 13+75 = 3,330 feet

Step 2. Sublot size is 500 ft. Take one nuclear gauge reading for
every 500 ft paved.

3,330 ft + 500 ft = 6.66, so at least 6 nuclear gauge readings
required; may need to take 7

Step 3. Determine the random locations of nuclear gauge readings in
each sublot based on the selected random number table in SC-T-101

12
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Form 400.02 Field Determination Of Target Density For Asphalt
Unique ID:
Status: Date: 4/25/2012
File No.:
Road No.:
Road Info: Northbound
Contractor: Quality Pavers
Inspector: R.U. Goode
Operator: Tess Wright
Offset: Distance: Station No:  0+00 to 9+00
Type of Mix: Surface Type B Thickness: 2" (220 psy)
Lift: 1 Standard Count: 2568
Control Strip No: 1 SCDOT Gauge No:
Density
Site 1 Site 2 Site 3 Average
Roller / Mode Passes | Density | Temp. Density Temp. Density  Temp. Density | Remarks
Vibratory Steel 1 139.2 138.8 139.4 139.1
Vibratory Steel 2 140.6 140.1 140.8 140.5
Vibratory Steel 3 140.6 140.3 140.9 140.6
Pnuematic 1 141.3 140.9 141.6 141.3
Pnuematic 2 141.9 141.5 142.2 141.9
Pnuematic 3 142.5 141.9 142.6 142.3
Pnuematic 4 142.6 142.2 142.9 142.6
Static Steel 1 143.6 143.2 143.8 143.5
Static Steel 2 144.2 143.8 144.4 144.1
Static Steel 3 144.3 144.9 144.4 144.5
Twelve Random Readings:
1 144.1 7 144.5
2 144.5 8 145.2
3 143.9 9 144.1
4 144.2 10 143.8
5 144.9 11 144.2
6 144.3 12 144.4

Note:Omit highest and lowest reading when calculating Target Density

Established Target Density:

Roller Pattern:

Remarks:

144.3
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<« 3,330 ft. —>
O
O
o M m =
| —s «—
S00 ft Need to 0
0 B o
T calculate if T
o 7hnuclear S
gauge shot
needed;
SUBLOT #1 section less
1st random number is 0.117 (longitudinal) than 500 ft.

1st random number is 0.573 (transverse)

0.117 x 500 feet = 58.5 feet (or 13+75 + 59 = Station 14+34)
[0.573 x (12-2)] + 1 = 6.73 feet from right edge

SUBLOT #2
2nd random number is 0.724 (longitudinal)
2nd random number is 0.362 (transverse)

0.724 * 500 feet = 362 feet (or 13+75 + 500 + 362) = Station 22+37)
[0.362 * (12-2)] + 1 = 4.62 feet from right edge

SUBLOT #3
3rd random number is 0.013 (longitudinal)
3rd random number is 0.511 (transverse)

0.013 x 500 feet = 6.5 feet (or 13+75 + 500 + 500 + 7) = Station 23+82)

[0.511 * (12-2)] + 1 = 6.11 feet from right edge

POTENTIAL SUBLOT #7
7th random number is 0.493 (longitudinal)
7th random number is 0.210 (transverse)

0.493 * 500 feet = 246.5 feet (or 13+75 + (500 x 6) + 247) = Station 46+22)

[0.210 * (12-2)] + 1 = 3.10 feet from right edge

Since we paved all the way to Station 47+05, we DO need to take
the 7t nuclear gauge shot.

14
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CORE & DENSITY READING LOCATION WORK SHEET 4/18/19

Date July 17 2025 Random Number Set 1 Core/Gauge? Gauge Jane Doe
Inspector
File # 32B Sublots Length 500 Lane Width 12 Type Mix Surface D
SUBLOT STA # RANDOM #'S FEET TO SAMPLE SAMPLE LOCATION
1 13+75 0.117 (0.117 ) ( 500 ft) = 58.5 13+75 + 59 = 14+34
it or left Begin STA a a Sublot length [ Begin STA c Core STA Location
lane 18+75 0.573 (0.573)(12-2)+1=6.73 6.73 ft From Right Edge or Center Line
End STA b b (lane width - 2) d d
2 18+75 0.724 (10.724) (500 ft) = 362 18+75 + 362 = 22+37
it or left Begin STA a a Sublot length c Begin STA c Core STA Location
lane 23+75 0.362 (0.362)(12-2)+1=4.62 4.62 ft From Right Edge or Center Line
End STA b b (lane width - 2) d d
3 23+75 0.013 (0.013)(500ft)= 6.5 23+75+ 7 =23+82
it or left Begin STA a a Sublot length c Begin STA c Core STA Location
lane 24+25 0.511 (0.511)(12-2) +1= 6.1 6.11ft From Right Edge or Center Line
End STA b b (lane width - 2) d d
7 43+75 0.493 (10.493) ( 500 ft) = 246.5 43+75 + 247 = 46+22
it or left Begin STA a a Sublot length c Begin STA c Core STA Location
lane 47+05 0.210 (0.210)(12-2)+1= 3.10 3.10ft From Right Edge or Center Line
End STA b b lane width - 2 d d
Requirements apply to Intermediate B Special at rates < 300 psy; ;
S Intermediate A and B; Surface A and B 1 ol s bl
Requirements apply to Base A, B, C and D; Intermediate B Special ;
NIEEET LR at rates > 300 psy; Intermediate C; Surface C and D 1 [PEr S0t Sl

Shawn Salley, SCDOT Resident Maintenance Engineer; Saluda County
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Core Locations (QA Specifications)

You are placing Surface B in mainline paving at a width of 12 feet.
Paving begins at Station 36+75 and ends at Station 90+90. The
SCDOT Inspector randomly chooses to use the 215t set of random
numbers. Determine the locations of your roadway cores in
accordance to SC-T-101 procedures.

Step 1. Determine paving distance: 90+90 — 36+75 = 5,415 feet

Step 2. Determine sublot distance. For mainline paving with Surface
B mixes, the sublot distance is 1,500 feet, so there will be at least
three cores taken, possibly four.

Step 3. Determine the core locations based on random numbers.

CORE #1
1st random number is 0.853 (longitudinal)
1st random number is 0.611 (transverse)

0.853 * 1,500 feet = 1,280 feet (or 36+75 + 1,280 = Station 49+55)
[0.611* (12-2)] + 1 = 7.11 feet from right edge

CORE #2
2nd random number is 0.489 (longitudinal)
2nd random number is 0.547 (transverse)

0.489 * 1,500 feet = 734 feet (or 36+75 + 1,500 + 734 = Station 59+09)
[0.547 * (12-2)] + 1 = 6.47 feet from right edge

CORE #3
3rd random number is 0.800 (longitudinal)
3rd random number is 0.371 (transverse)

0.800 * 1,500 feet = 1,200 feet (or 36+75 + 1,500 + 1,500 + 1,200 =
Station 78+75)
[0.371 * (12-2)] + 1 = 4.71 feet from right edge

16
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CORE & DENSITY READING LOCATION WORK SHEET 4/18/19

Date July 16 2015 Random Number Set 21 Joe Blow
Inspector
File # 1A Sublots Length 1,500 Lane Width 12 Type Mix Surface B
SUBLOT STA# RANDOM #'S FEET TO SAMPLE SAMPLE LOCATION
1 36+75 0.853 (0.853) (1,500 ft) = 1,280 36+75 + 1,280 = 49+55
it or left Begin STA a a Sublot length c Begin STA ¢ Core STA Location
lane 51+75 0.611 (0.611)(12-2)+1= 7.1 711 ft From Right Edge or Center Line
End STA b b lane width - 2 d d
2 51+75 0.489 (0.489) (1,500 ft) = 734 51+75 + 734 = 59+09
it or left Begin STA a a Sublot length c Begin STA c Core STA Location
lane 66+75 0.547 (0.547)(12-2)+1 = 6.47 6.47 ft From Right Edge or Center Line
End STA b b lane width - 2 d d
3 66+75 0.8 (0.800) (1,500 ft) = 1,200 66+75 + 1,200 = 78+75
it or left Begin STA a a Sublot length [ Begin STA c Core STA Location
lane 81+75 0.371 (0.371)(12-2)+ 1= 4.71 4.71ft From Right Edge or Center Line
End STA b b lane width -2 d d
4 81+75 0.643 (0.643)(1,500 ft) = 965 Station 91+40 past end of paving NO CORE
Begin STA a a Sublot length c Begin STA c Core STA Location
rt or left
lane 96+75 0.85 ( ) Y+ 1= NO CORE
End STA b b lane width - 2 d d
Requirements apply to Intermediate B Special at rates < 300 psy;
Eoles Intermediate A and B; Surface A and B 1 zer i sl
Requirements apply to Base A, B, C and D; Intermediate B Special
Nuclear Gauge at rates > 300 psy; Intermediate C; Surface C and D U2l

Shawn Salley, SCDOT Resident Maintenance Engineer; Saluda County

17

Revised 1/5/18




CORE #4

4th random number is 0.643 (longitudinal)
4th random number is 0.850 (transverse)

0.643 * 1,500 feet = 965 feet (or 36+75 + (1,500 x 3) + 965
= Station 91+40)
[0.850 * (12-2)] + 1 = 9.50 feet from right edge

Fourth core will NOT be taken. However, if the station number for
the fourth core had been before the ending station, the fourth
core WOULD have been taken.

Number of Cores (QA Specifications)

The table below shows mainline paving distances for a
given week. The type of mixture is Intermediate Type A.
For each day, determine the number of cores required.

Monday Tuesday Wednesday Thursday Friday
43" set 16" set 37" set 4™ set 22" set
7,215 feet 11,360 feet 4,295 feet 975 feet 2,475 ft

Step 1. Determine sublot distance: For mainline paving
with Intermediate A mixes, the sublot distance is 1,500
feet. So, for every 1,500 feet, you are guaranteed to cut a

core.

Step 2. Determine the number of cores required for each
day in accordance with SC-T-101.
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Monday

7,215/ 1,500 = 4.81
So, you are guaranteed to cut 4 cores required for each
day in accordance with SC-T-101. Possibly cut 5t core.

Find the 5t random number for longitudinal distance for
the 43 set of random numbers.
5th random number is 0.147

0.147 * 1,500 = 220.5 feet (meaning that you would have
paved 220.5 feet into the 5t sublot in order to cut the
5th core.

Check to see if a fifth core is needed.
(4 *1,500) + 220.5 feet = 6,220.5 feet from the beginning
Station; Since 6,220.5 < 7,215, 5t core will be taken.

5 cores will be taken on Monday

Tuesday

11,360 / 1,500 = 7.57
So, you are guaranteed to cut 7 cores required for each
day in accordance with SC-T-101. Possibly cut 8t core.

Find the 8t random number for longitudinal distance for
the 16t set of random numbers.
8th random number is 0.575

0.575 * 1,500 = 862.5 feet (meaning that you would have
paved 862.5 feet into the 8" sublot in order to cut the
5t core.)

Check to see if an eighth core is needed.
(7 *1,500) + 862.5 feet = 11,362.5 feet from the beginning

Station; Since 11,362.5 > 11,360, 8t core will not be taken.

7 cores will be taken on Tuesday
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Wednesday

4,295/1,500 = 2.86

So, you are guaranteed to cut 2 cores required for each
day in accordance with SC-T-101. Possibly cut 3rd core.

Find the 3" random number for longitudinal distance for
the 37th set of random numbers.
3 random number is 0.310

0.310 * 1,500 = 465.0 feet (meaning that you would have

paved 465.0 feet into the 3™ sublot in order to cut the
3rd core.)

Check to see if a third core is needed.
(2* 1,500) + 465.0 feet = 3,465.0 feet from the beginning
Station; Since 3,465.0 < 4,295, 34 core will be taken.

3 cores will be taken on Wednesday

Thursday

Since 975 ft is less than 1,500 ft, no cores will be taken.

0 cores will be taken on Thursday
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Friday

2,475/1,500 = 1.65

So, you are guaranteed to cut one core required for

this day in accordance with SC-T-101. Possibly cut two
cores.

Find the 2" random number for longitudinal distance for
the 22nd set of random numbers.
2" random number is 0.243

0.243 * 1,500 = 364.5 feet (meaning that you would have
to pave 364.5 feet into the 2"d sublot in order to cut the
2nd core.)

Check to see if second core is needed.
(1 *1500) + 364.5 = 1,864.5 feet from the beginning
Station; Since 1,864.5 < 2,475, 2" core will be taken.

2 cores will be taken on Friday

Calculations on Cores #1

Based on the information given calculate the volume, bulk specific gravity
and bulk density. Then calculate the average bulk density of the cores.

Given: Core #1 Core #2 A
B-C
Weight in air 1190 Weight in air 1196 A
Weight in air SSD 1191 Weight in air SSD 1198 B
Weight in water 679 Weight in water 682 C
Core #1
1190 = 1190 =2.324 x 62.4 = 145.02 |bs./cu. ft.

1191 - 679 512

Note: Water = 62.4 Ibs./cu. ft.

512 is the volume of core #1 (cu. Cm.)
2.324 is the bulk specific gravity
145.02 is the bulk density

Core #2

1196 = 1196 =2.318 x 62.4 = 144.64 Ibs./cu. ft.
1198 — 682 516

Average Bulk Sp. Gr. =(2.324 +2.318) +2 = 2.321
Average Bulk Density = (145.02 + 144.64) + 2 = 144.83 lbs./cu. ft.
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Calculations on Cores

From the information below, calculate the percent of compaction of the

roadway cores. The average daily maximum Specific Gravity = 2.445

Given:

Weight in air
Weight in air SSD
Weight in water

Core #1
2158 =
2164-1227.8

(2.305 + 2.445) x 100 = 94.27 or 94.3% of average max. Sp. Gr.

Core #2

Core #1 Core #2

2158.0 Weight in air 2228.0 A
2164.0 Weight in air SSD 2323.0 B
1227.8 Weight in water 13247 C

2158 =2.305 Bulk Specific Gravity
936.2

2228 = 2228 = 2.232 = Bulk Specific Gravity

2323-1324.7

(2.232 + 2.445) x 100 = 91.29 or 91.3% of average Max. Sp. Gr.

998.3

A

B-C

Asphalt Roadway Technician Slope Problems: Examples

1) You are resurfacing a roadway that currently has 0% slope and a width of 12 feet.
You are going to make a slope correction to 2%. Calculate the difference in
elevation from the lower edge of the pavement to the upper edge.

Step One: Convert feet to inches 12 x 12 = 144 inches
Step Two: Calculate 2% of 144 inches 02 x 144 = 2.88 inches

] s

2) The current roadway has a slope of 48:1, but needs to be corrected fora curve
section that needs to be 24:1. The width of the pavement is 10 feet. Calculate the
necessary elevation change for this section.

Step One: Convert feet to inches 12 x 10 =120 inches

Step Two: Calculate elevationat 48:1  [(1/48) x 120] = 2.5 inches
Step Three: Calculate elevation at 24:1  [(1/24) x 120] = 5.0 inches
Step Four: Calculate elevation change: 5.0in.-2.5 in. = 2.5 inches

25in.
- I’P% —
4— 5.0in.
_——r

48:1 slope

3) The roadwayis 14 feet in width, and the road requires a 48:1 slope, what should
be the change in elevation (height)?

Step One: Convert feet to inches 14 x 12=1681in.
Step Two: Calculate elevation at 48:1  [(1/48) x 168] = 3.5 inches

M «— 3.5in.
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Asphalt Roadway Technician Slope Problems: Examples
1) You are resurfacing a roadway that currently has 0% slope and a width of 12 feet.
You are going to make a slope correction to 2%. Calculate the difference in
elevation from the lower edge of the pavement to the upper edge.
Step One: Convert feet to inches 12 x 12 = 144 inches
Step Two: Calculate 2% of 144 inches .02 x 144 = 2.88 inches

<+ 2.88in.

2) The current roadway has a slope of 48:1, but needs to be corrected for a curve
section that needs to be 24:1. The width of the pavement is 10 feet. Calculate the
necessary elevation change for this section.

Step One: Convert feet to inches 12 x 10 = 120 inches

Step Two: Calculate elevation at 48:1  [(1/48) x 120] = 2.5 inches
Step Three:Calculate elevation at 24:1  [(1/24) x 120] = 5.0 inches
Step Four: Calculate elevation change: 5.0 in.—2.5 in. = 2.5 inches

2.5 in.
24:1slope—u —
<+— 5.0in.
——

48:1 slope

3) The roadway is 14 feet in width, and the road requires a 48:1 slope, what should
be the change in elevation (height)?

Step One: Convert feet to inches 14 x12=168 in.
Step Two: Calculate elevation at 48:1 [(1/48) x 168] = 3.5 inches

<«— 3.5in.
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